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VWhen a timer period reaches an increase-stopping-time during the long-push state of a timer key, increase of the timer period Is
stopped once. Accordingly, even though a long-push state is continued due to a fault of the timer key, the indication of the timer

period Is not repeated.
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ABSTRACT

When a timerperiod'reaches an increase-stopping-time
during-the long-push state of a timer key, .increase of the timer
N fper,i.od is stopped once. Accord"ingly', even‘ thohgh a long-push- |
state is continued due toa fauit of the timer key, thé indicatioh

Of.the‘timer peridd'is.not repeated.
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DESCRIPTION

HEATING COOKER

TECHNICAL FIELD

The present invention relates to a heating cooker that'

is used'at,a home kitchen or a commercial kitchen.

BACKGROUND‘ART

Aheating cookerwhere atimer periodis increased wheneVer
a timer:key.is bushedhas been disclosed in Japanese-Patent
No. 3264235.

The heating cooker in the conventional art will Dbe

described with reference to Figs. 8 to 10. Fig. 8 is a block

'_diagram showing the structure of a heating cooker in the

conventional art. F:Lg 9 :is a flowchart illustrating the

operation when the long—pusn of a timer key in the conventional

art is continued. Fig. 10 is a view showing indication examples

of a timer périod indicator.
In Fig. 8, a heating device 2 includes a heating coil
3 for inductively heating a pan or the like and an inverter

circuit 4 for supplYing high-frequency current to heating coil

3, and is connected to a commercial power supply 1. A control
device 5 receives signals from an operation device 6, and
controls inverter circuit 4 so that heating power corresponding

to eight stages of "WEAK” to "STRONG” is applied to the pan.

.
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Atimer period indicator 7 ind’icates a timer period or ‘a r'e’maining.‘
time, and_ is‘formed of'LEDs"or .‘l'.'.CD. 'A p'eating powerind'icator .
8 is formed of LEDs. Operation device .6 includes a timer period'
indicator 7, a heating power indicator 8, a down key.9, an up
 key '16, a heating .off/on key 11, a timer key _12.,  and a timer
cancel key 13. ‘ o
. ‘The operation of the'heating cooker willhbe described'
,- ’ below. First, a user pushes heating off/on key 11 in o:r:der ,
. to perform heating. Subsequently, a signal 1is. sent . 'f'rom ]
| operation device 6 to control_ devioe's SO thet set heating power |
becomes “5." . In this case, ciontrol device 5 oontrols i'nvertei: |
circuit 4, and the LEDs of heating power indicator 8 that
oorrespond to'the heating power-of "WEAK" to *S"Iare turned
on. . The heating power of "WEAK”, 1", “2-" , 37, : “'4"', "5" ,‘. 6",
" and "STRONG" is set to about 120 W, about 235 W, about 370 W,
abont 500 W, about 700 W.' about 1000 W, about 1450"W, and' ebout
- 2000 W respectively. The heating power can be changed into :
eny heating power by uSing doWn key' 9 or up key 10 , and heating
- power 1is indicated on heating power indicator 8 so as to
| correspomi to the change of the heating power. When the heating'
is terminated, the user pushes heating off/on key 11 again.
When the user. intends'to' automatically stop theheating -
by time,r' heating after a set time, the'use_r s.ets. the t‘imer.-
.When timer key 12‘is pushed; a timer-period is indicated on

timer period indicator 7. .-Whenever timer key 12 is pushed, '
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_the timer period 1s increaeed. Accordingly, it 1is po'ssible_.
~ to set the timer period to 9 heurs and 30 minutes to the maximum
eXtent;'

In general, when each of the keys is puShedfor 0.1 second, B
the push of the key is perceived. .-Howe#e.r , when the 'key 1s
pushed' _'-for 0.1 second or-more, the plish'of the key- 1s perceived
- as along-pUSh; Only timer key 1‘2 is tobeoperatedcontinuously B
' (For example,even th'ough a'user pushes up key 10 _for,along
time , the he'ating power is inex*eased only -by oh'e stage. ) When‘
thelopg—push'of timer key 12 is detected, the timer period
1s increased at int-ervais of 0.2 secOnd.. The timer can be set
regardless of whether the heating 1is performed, .

The operation when the longfpush' of itimer' key‘ 1-2":is.
"centinued will be described below with reference to Fig. 9;

- When t‘imer key 12 1is | pushed'. (Step 200), ' a timer mode starts
and timer petiod indicator 7 ‘indicates 1 minute as a timet periOd- .
(Step 201). If it is determined that timer key 12 1is stili
centiﬁuously pushed after th'at' (Yes) (Step 202), cohtrpl device
5 determine_e whether the timer period is the max_imﬁm t:‘i.me ('Step
203). . If the timer period is maximal (Yes) ;o -.'---'"- is set ‘(Step
204), “-—'--" is indicated('S.tep 207) , and the flow returns to
-' Step '20_2. If the timer period is not maximal in Step203‘ (No)
it is determined whether the timer period is "---" (Step 205).
If the timer period 1s “'—----"' (Yes), the flow' returns to Step |

 201. If the timer period is not "---" (No), the current timer
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period 1s 1increased (Step 206) and timer period indicator 7
indicates the time (Step 207)

When the timer period is increased, there is little point
1in the difference of the set timer period of 5 or 10 minutes.
The 1ncrease of the timer period 1in step 206 1s set to an
interval of 1 minute for 1 to 20 minutes, an interval of 5

minutes for 20 minutes to 1 hour, an interval of 10 minutes

for 1 to 3 hours, and an interval of 30 minutes for 3 hours to
9 hours and 30 minutes.

When the above-mentioned flow is repeated, the indication
shown 1in Fig. 10 is indicated on timer period indicator 7.
However, according to the above-mentioned heating cooker in
the conventional art, when the timer key is the long-push
state due to the failure or malfunction of the timer key, the
indication of the set timer period is repeated from 2zero to
the maximum time of a settable time, that is, 9 hours and 30
minutes. Alternatively, the set timer period is changed into
an undesired time.

In a case where the timer key is not a mechanical switch
but an electrostatic capacity type touch key, the timer key
may be 1n the long-push state when a switch unit is smeared

with water or foreign substances.

DISCLOSURE OF THE INVENTION
In one aspect there 1s provided a heating cooker

comprising a heating device, a timer key that is used to set a
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timer period, and a timer period 1indicator that 1ndicates
that timer period or a remalining time, whereilin the timer
period 1s 1ncreased in stages by a long-push of the timer

-

keyv, when the increased time of the timer period reaches an

increase-stopping-time during the long-push of the timer

key, the increase of the timer period 1s stopped once, and

the heating cooker has multi-stage heating power, and the

increase-stopping-time 1is changed at each stage o0f the
heating power.
According to the heating cooker, even though the timer

key is in the long-push state, the timer period 1s only

increased up to the increase-stopping-time. Therefore, 1t

ﬁ

is possible to prevent the indication of the timer period

from being repeated and to prevent the timer from being
carelessly set to a long period.

In another aspect there is provided a heating cooker

comprising a heating device, a timer key for starting a
timer mode and setting a timer period, a timer period

indicator that indicates the timer period or a remalning

time, and a long-push timing device for countling a pressing
time in which the timer key 1is continuously depressed,
wherein the timer period is repeatedly increased 1in set time
increments while the timer key 1s continuously depressed,

and when the pressing time counted by the long-push timing

device exceeds a set time, the timer key becomes disabled

ﬁ

and the timer mode is terminated, and if the pressing time

ends before the set time passes, the pressing time 1s reset.

iR

According to the heating cooker, 1f the continuous

yrr-

long-push time of the timer key 1s equal to or exceeds a

time for giving a person pain, it can be determined that a

fault
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.oCcurs 1n the timer key. ' When it is determined that.-a'_fault"
| 'ocqurs in the timer key, thé timer period be.comes' ineffec'tiﬁ}e,
SO 'that it 1s poSsible to prevent the iﬁdication' of the timer
B period from being repeated and to prevent the timer from being-.

carelesSly set to a long period. 

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a biockdiagramsﬂowingthestructureof a
heati_’ng _cooker‘ according to a firSt embodiment of thepresént'
invention.

Fig. 1B is a.block diagram-showing the structuré of a
cdntrol device of the heating cooker according to the first
embodiment-of the present inﬁention,

‘Fig. 2'is'a flowchart illustrating the operationwheh--
o the lohg-push of a timer key of thé first embodiment of the
- present invention is continued. -

Fig. 3 1s a iriew Shbwing indication examples of a time.r,
period indic'ator- . of‘ the .first embodiment of f:he present
invention., - '

| Fig; 4 1s a flowchart illustrating the operation when '
the long-push of the timer‘key of the first embodiment of the
'present inVention is chtinued. ‘

Fig. 5 1s a flowchart illustrating the operation when

thlelong—p"ush of the timer key of the .f.irst efnbodirt‘lent. of the

present invention is continued.
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Fig. 6 1is aflowchartillustrating the operatiOn'When 
| 'th._e long-push of the timer kéy of the £ irst embodimeht of '_the
present invention is continuedf ) . o
Fig. 7 ié a flowchart illustrating the operation when
the loné- push of a t_imer ke'y of a second ,embo-diment of. the present
'inventiOn is COnfinued. .
F:Lg 8 isablock diagram showing the structure of a heating
‘-cooker in the conventional art. ”
Fig. 9 is a flowchart illustrating the operation when
the long'-_pu.sh Of atimerkeyin thé convent ionalartis continued, -
Fig. 10 is a view Showing -indicatioh examples of a timer

period indicator in the conventional art.

' DESCRIPTION OF REFERENCE NUMERALS AND SIGNS

--1 '.commercial pdwer supply
2 heating device ‘
3 heating coil
5 control device
6 -: operation device
7 timer period'indicator
8 heating power'indicator
12 _' timer.key._

14 alarm device

'15 | long-push timing device

T1 increase-stopping-time
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PREFERRED'EMBODIMENTS FOR CARRYING OUT THE INVENTION |
Preferred embodiments of the present invention will be

described below .with reference to accompenying drawings. In.

- addition, the present :'.ane_.ntion' is not ..1imited to .the

embodiments.

(First embodiment)
Fig, 1A is a block diagram show_ing ,the Structure-of a
heating cooker aooording to a first ,em.bod'iment’ of the present
invention. Fig. 1B' is a blook- diagram showing the sfructure~
of e control device ofdthe‘first'embodiment of the preSent; |
invention. In Fig. 1A, a heating dev'ice 2 "incl.udes a‘heating
~coil 3 for inductively heating a pan or the like and an im}ert‘er
- clrculit 4 for supplying high-frequency current -1:o lheating coil
3, and is connected toa' commnercial power supply 1. A oontrol
devioe_ > receives signals from an operation dev:_i_ce'. 6', ‘and
| oontrols inverter circuit 4 so thatheating power corresponding
to eight steges of "WEAK” to “STRONG" is applied to the pan.
A timer period indicator 7 indic-ates a timer period ora remaining
"time,. .and is formed of.LEDs or LCD. A heating power indioator
8 is formed of LEDs. The timer period is a time set by a user,
N and the remaining time is a time remaining until the timer period
 becomes 0. Operation device 6 includes a timer period indicator

7, a heating power indicatOr 8, a down key 9, an up keyllo;



~ CA 02617842 2008-01-31

a heafing off/on kéy 11, a timer key 12 ‘and a timer *'Canoel'f'
key 13. An alarm device 14 is formed olf a buzzer o-r- the like,
~ and sounds‘"at' the time of fhé ;:eception o.f- each of_ the keys
or ,the'alar.m annonciation time of fault. A long-push timing
device 15 -counts a time when timer. key 12 -"-s sushad, control
device 5 further includes a first'control.unit Sa, a second
control unit 5b, ..and a third control unit 50 First control
onit 5a increasés a timer period at reg.'u].-ar' "int'er'vals or
' :i'.:ncr'eases- the timer period at intervais 'changedaccordingto
‘need, in stages. Second control unit 5b stops the increase
of the'tiﬁer periOd, and third control unit 5c termihates a-
timer modéf .
The operation of the heating cooker. having the
above-mentioned structure will be'desoribed bolow. .‘
‘ Fi;rst) a user pushes heating off/on '-];ey il jir-lor'd.er' to
' _ perform heating. Sobseqoently,a signal 1s éent fromoperation
| deVico 6 to con_t-:-r:ol_ device 5 so that Se.t*'he,ating powerbecomes ,
"5" ‘ In this case, control device 5'.co'ntrols inverter oircuit '
4\, and the LEDS. of heating power indicator 8 that correspond
to the heat'ing power of “WEAK" to_ "5" are turned on. Thé‘heatirig
p‘ower of '“WEAK';';, 1, 2, 3, 4, 5, 6, and "STRONG" is set' to about
120 W, about 235 W, about 37O'W,7 about 500 W, about 700 W, about '
1000W, about 1450 W,' and about 2000W, respectively. .The'.heatin-g
' -power cao be chahged into 'any heating power bYusing doﬁn key

9 or up key 10, and heating power is indicated on heating pOWer '
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indicator 8 so as to correspond to the change of_ the heating
~power. When the heating is terminated, a user pushes heating' '
off/on key ll'again.

fIn.the heating cooker, for example, 45 minutes iS-set 
as a threshold time for preventing forgetting of heating-off.
Accordingly, theheating cooker has a function to stop the
heating -as a function to remind a user to stop the heating if.
there 1s no 'ope,rati'On for 45 minutes. -When the user intends
to automatically stoP the heating by timer heating'after a set
time, the user oan set the timer. When timer key 12 is'pushed, -
| a timer period is indicated on timer periodindicator 7. Further,
whenever timer key 12 is pushed, the timer period 1s increased.

Accordingly, it is possible to set the timer period to 9 hours

o . and 30 minutes to the maximum extent. In general, when each

of _the keys is-_pushed for 0.1 s_econd,- the push of the key' is
perceived. However, when the key 1is pushed foro.l second'or
more, .the push of. the key is perceilved as a long-push. 'Only
'timer key 12 is to be operated- continuously. For example, even
though up key 10 is pushed for_ a long time, the heating power
1S increased only by one stagle. -When 'the -lOng;push of timer ’-
‘key 12 is detected, the timer period is increased at
predetermined intervals,’ that is, at intervals of 0.2 second.
The intervals of 0.2 second may be changedfon the way.

When the timer period is increased, there is little point

in the difference of the set timer period of 5 or 10 minutes.
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The increaSeistep_Of the timer periodiisset to an interﬁal;
'.of lminut-e' for 1 to 20 minutes, ‘an 'in1|:'erval of 5 miml‘_tes; for
20 minutes to 1 hour, an intérval of 10 minutesfor. 1 to 3 hours,
and an interval Qf 30 minutes for ~3 hours_ to 9 hourS" and 30
m:i_nutés. "I'he. timer may be set regardless of whether the heating
is performed.‘
The operation of the heating codkerwhen the timer keY-.
is pushed will be described with reference to Figs. 2 to 6.
' Fiig. 2 an.dF'igs. 4 to 6-ar'e'fiowchart illli_sltrating,thé operation
- when the .long'-pus'h‘ 'o,f the timer kéy is continued. Fig. 3 is
aview shoWing indiCation exﬁamples of the timer period ind'icat'o.r'. |
. in Fig. 2, when,thetimer key is pushed,(SteplOO);a
timer mode starts aﬂd timer peribd indicator 7.'indicates 1 mi_nu'te
as a timer period (Step 101). If it is determined that ti-fner
: -key-l'z is still contihuouslj pushed afterthét (Yes )' ? ( S'tepl'oz) - f
. ' cOntrol device 5 dete_rmiries wh.ether the timér perj.od is a'time
Tl '(:Step '1-03') . In this 'ca'se.', time.Tl is'-'3 hours. If the timer N
period is. n'ot 't.ime Tl (No), the currenf timer period is increased ' '
(S.tep 106 ) and't-ir.ner pexriod ind:‘Lcator 7 indicates the ‘increased‘ .‘
'-timer periOd (Step 1I07) . The inic‘rease step of the timér' peridd
.i.n St‘ep-106 is Set to an inteeral Qf 1 minute for 1 t.o. 20 minutes,
an interval 'of 5 minutes for 20 m.inutes to 1 hour, and an interval '
of 10 minutes for l. to 3 hours. Then, the flow retu’rnsto' Step
102. - If the timér period 'is. tirhé T1 i'n‘ Step 103 (Yes), 'timer

| per.iOd Tl is indicated '( Step 104). After that, it is determined
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'whetl"l-er the lohg-pﬁsh of tir'r'le.r, key‘lz,is released (Yes‘.’) "(S1‘:ep_'
105). If‘ the .long—push of the timer ke:Y is '.not released (No), :
the flow returns to Step 104. .
. Even though the timer kéyiz is in a long-push state,
‘the .in.dication of timér period indicator 7 is stopped at 3 hburs
as shown in' Fig;.  '3' due to the .above—mentioned flow. | T_h’at 1s
~even though the timsrkey is in the 1ong-push state, .t_he timer-
period is only increased up to -an insrsase-stOpping-time T1l.
| Therefore,it is possible to prevent the. indication sf the timer
- period f_rom b'éing 'répeated and to prevent 'the timer from being
.carelesslfset tO'a.long period. .
If the long-push of 't_imer key’."12j is released in Step ':105'
(Yes) ' 'the flow proceeds to B of Fig. 4 (Step 108). Until timer
key 12 is pushed, the flow is stopped '_while timef perisd T1
| isindicated. After that, if timer key 12 is pushed (Step 109),
COntrol device 5 determines whether the timer period is the
| maximﬁm time‘ (Step :1-1.0) If' the time'r' périod is .maximali (Yes) o
“---" is set (Step 111), “44-5 is'indicated (Step 114),and
-1t 1s determinedWhether timer key 12 'J'.s.' pushed for a long time
| (Step 115-) . If the timer key isﬁ puShed for a iong titr'le' -(Yes.)' ’
.t'he 'fldw'retur.ns té Step 110. If the timer key 1s not pushed
foralong‘time (No), the fl0w returns to Step 109. )
If the timer periodis not maximal'inStep 110 (No) , control
device 5 'again determines whether the timer period is - T

' (Ste’pllZ) . If the timer peribd_is R (Yes) ., the flow returns '
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'.to A ef Fig. 2. If the timer period Iis .no.t T (No_),' the
- current timer period is increased (Step '113) and the increased
timer periodis indicated (Step 114) . In this case, the increase
step. of the time period in Step 113 is .set to an interval of
30 minultes. After that, the -flow proceed.s' to Step 115.
As described above inthis embodiment , when the long-push
- of the timer key is continued',_ the increased of the timer period
isstopned 'once- 1f  the 'timer - period reaches.
increase-stopping-time Tl. Accordingly, even though timer key'
12 is 1n the lOI‘lg"P_U'Sh state, the indication of timer period
indicator 7 is stopped 'at. 3 hours as shown in Fig. 2. After
that, if the long-push of the timer key--is not released once,
it is possible to allow the time not to increase. The reason,
' .why increase;.st'opping-time Tl is set to 3 hours in this case
is that the heating performed by Setting the timer is generally
within 3 hours. The step siée of the set time’r.peried beeomes- :
an interval of 30 minutes 'over 3 hours.. Accordingly, even When
aJuser intends to set thetiﬁer.periodte a valﬁe exceeding
3 hours, a user should separate his /her finger .from timer key'
12 once, which is toprevent themistake fro.m' occurrling in setting
the timer period.
For this reason, evenwhen the timer key isin the long-push
state,  the timer period 1S oniy increased up to -an
increese—stop‘ping—time T1. Therefore, it ' 1s possible to

prevent the indication of the timer period from being repeated .
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and to ;preverit the timer from Tbeingc:arelessly "set to a long'.‘
period. | ‘
Increase'—_s-topping-time T1 is Changed' depending "'en the

'heating. power. For example, when the heating power lS set to
- ._“__WEAK" fb ' “"4",. the increase-stopping-time is se_t to 6 hodrs.
‘ Whentheheeting .power is .set to "5”7 or‘“6",the
increase-stopping-time is set to 3 hours . When the heating
."power is set to "STRONG”", the increase-stopping-time is eet,

,. to 1 hour. - When  the 'heating' power = is high,

| inCrease-stoppinge.time T1 is set to be short. ACcordingly, o

boiling 'performed 'usning low heating power, which is general'liy |
used 1n a fimer cooking, is continuously performed until a long-
time is 's_et : Therefore , 1t ispossible fo prevent the indicat io_n
of the timer period from being repeated ahd to -prevent th‘e fimer
from being éarelesslyset to a longperied; .

When the tirﬁer ,period is set to a time exceeding
| j_ncrease-stOpping-fime T, t}he' long.-:p'ush of the _tirher, key B
becomes ineffective. A speeific flow will be described Wlth
'reference.to Fig;‘5.' .
In this case, the flow is the same as that s,hovh_i- in Fig.
2 until proceeding fo B of Shtep108 . When timer key'lz is pushed "
(step 120) control device 5 determines whether the timer 'peri.od '
is the maximum time (Step 121). If the timer_ period iS:_ma'X'i'ma]_.
(Yes), “---" is set (Step 122)-and “éf-" is indicated (Step

1 125). Then, it is determined whether the timer key 12 is pus‘hed'
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for e long" time (Step 126) ‘;. | If_' ‘the | timer key 1s puShedfor,'
a long. time (Yes), Step 126 is repeated. - If the timer key is
-nOt pushed for a long time (No) , the f.low returns to Step 120.
If.the'timer period is hot meximalin Step 121 (No), it is
deterlﬁined whether the timer period ig "---" (Step‘123). If
. the .t.imer_periedie "---" (Yes), the flow returns fo A of Fig.
- 2 'If ,the "'tirr'ier p_erio'd is not “--—"'." '(No') ', the current ti?net- |
period-is increased (Step 124) andtiﬁer‘period indicator 7
~indicates the increased timer period .(S.tep 1 2'5) : In this case,
| theincrease of the time period in,Stiep 124 is performed according
to the step- size of the set 'timer-period_. S‘ubsequently, the
flow proceeds to Step 126. .
In this way, the increase of the timer period i1s stopped
at increase-'-stol)ping—time T1 once. After thaf, _even"-th‘o-ugh'
the timer key is ag_ain in thelong-pushstateduete any fault,
it is p‘.ossible .'i:o prevent the indication of the timer period
- from -be:’i'.ng 'repeated end to prevent_ ‘the timer from being
cerelessly.setto a leng period.
As Showh in Fig. 6, when' the tirﬁer' is set during the heating
~ or when the timer period is . -changed during the heating,
increase-stopping-time T1 is set to 45 minutes that is the
heating-off remin_ding time. When a set timer period is 'set '
to 45 minutes or more and the heating is performed,' the change
~ of the timer period is Unav-ailable . Forthisreason, even though

' tim_e'r_key 12 is in the long—pu'sh state due to the fault occUrring '
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in timer key 12 after the heating ' the timeChange is limited.
up to the heating-off reminding time after the beginning'of"
a cooking;- Accordingly,'it'is possible to ensure.the same
performance as a general safety function;

Wllen the " increase of the timer periodis stopped at.the
increaee-stoppingé-time due to the long'-push of timer keyl 12,.
alarm devicef14.gives the alarm,,.Accordingly, when a user
continuously pushes' timer key'_ 12 to Set the timer period," 1t
is posSibleto let the user know why the increase of the t'ime
is stopped. Even though the user standsaway from the device,
it 1is possible to let the user know that a fault occurs '.in the
device.

Although one tj.mer key has been used 1in th.is embodimeht, .
. _.hour and minute may be set in the timer by independent key's-.
Althoogh an induction heating type heat ing device has been used,
a heat source such as gas or sheath heater may be used. Ea‘ch
of the keys has generally'switch structure. 'However,eeven,
thOugh electrostatic capacitydetectioa'type toﬁch kevys are

used, it~is possible.to obtain'the.same effect.'

(Second'embodiment)

‘ A'second embodiment of the present invention will be
described 'with. reference to Fig. 7. Since block diagrams
showing the structure of a heating cooker are the same as Figs.

1A and 1B, the descriptions thereof will be omitted. Fig. 7
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is a flowchart illustrating the operation when the l’dng—push.

of a tj_mer. ke? of a s.econd embodiment of the presen't ixivenfion

is continued. ‘
‘ When a timer key 1s pnshed (Step 140), a timer mode starts -'-
and a timer period indicator 7 indicates 1 minute as a timer

_ period -(Step 141) .. After that',, '-it. is determined w_hetner timer

I. key 12 1s continuously pushed (Step14'2)'. ' If timer key 12 ;._S -
continuously pushed (YeSj'along‘Pushtimingdevicecounts
a contin.uous push time (Step 144) and it ‘is‘deternli.,ned whether
- the continuous push of the -timer keyis performed for 1 minutes
.(Step 145). If the timer key -iS" continuously pushedfor less
than 1 minute (No ), the flow proceede to Step. 147 and a control

devices determines whether the.timer period isQ honrs and N

30 minutes that is the fnaximum time. If the timer period is-

'maxiﬁlal .(_Yes') . i'..;.._.. " ig set. (Step 148) , timer period. indicator

7 indicates "---" (Step 152) ; and the flow returns to ‘Step 142.;

" Ifthe timer period is not the maximum time in Step 147 (Nb)"- -

control device 5 determines whether the timer period is oJUPE 3

'(Step 149) : -If the timer periodis "---" (Yes), the tiiner period _

. 1s set to 1 minute (Step 150) and 1 minute is indicated (.step
152) . If the ,timer period is not " —Q-" (No) , the current timer
,period is increased (Step 151]&7 and the increased timerperiod
is indicated (Step 152). In this case, the increase of‘the
. time period in Step 151 is performed according to the step size

of the set timer period. After the timer period is indicated
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in Step 152, the flow returns to Step 142. - e
If it*ie determined in Step 142 that the long-push of
‘timer key '12 is not continued (No) the countedtime lS .reset- _ '
(Step143). When the cont.inuous push of timer kejt 12 isperformed -
for 1 minute er more 1in Step 145 (Yes) the ‘f]_.ow" proceed’s'. te
‘Step .146, ‘the input of timer key 12 becomes ineffective, and
- thetimer mode is terminated. ' - .
Althoiughthe continuous leng—p.u-sﬁ time has been 1 minute
in this embodiment', controlh device 5 mey‘ determ-i'ne a fault of
the timer keyl if the continuous long-push' time of the timer
,key is equal to'or.exceeds a time for giving-a persohpein.
. When J.t is determined _ that 'a fault"oc_:c_urs in the timer key.,'
~ the timer becemes ineffective, SO that it is p'essible to prevent
theindication o.f the timer -period' from_ being r.epeated«a.r'ld to
| -pre{rent the 'timer‘frOm beirig-carelessly set to a'leng period.
When it.is detected that'the continuoue ppsh.of.timer
. key 12 is .performed for 1 minute or more during the heating, o
contrel device ‘14 may stop the heating. For this 'reas'on, it
is' possible t'.o' prevent the timer hea’ting from being carelessly
performed -fOr a long time due to the flault of' the timer key,
therebY improving the safety during the ocCurren'c-e of a fault.' "
When the long-push of the timer key is stopped, the counted
.time is reset in Step 143 . For this reason, sin-ce it is possible
to prevent the timer period "‘from becoming ineffective due to

the fact that a timeaCcumul_atedby the long-push of timer key
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12 reaches a Set time, operability does not deteriorate. - One
- minute is set as the set time 1n this'embodiment.

When the long-push of timer key 12 is continued for 1
minute, alarm device 14 may give the_alarm.' AccOrdingly; when
the timer key is continuously pushed 'in order to set the timer
periOd, it is poeSible to give the alarm if the timer period
.'exceeds '_l' minute by -mistake and the timer thus_ becomes'_
ineffective. ".Even when the heating is 's_t0pped or even when
the lOng-puSh 'state is continued for 1 minute due to afault‘
occurring in the timer key, it is possible to give the alarm.

Although one timer keyv has been used in this embodiment,
hour and minute may be set in the timer by independent keys.
' . Although an- induction heating type heating device has been used,
. _a. heat source such as gas or sheath heater may be used. Each
of the keys has generally switch structure. . However, even
though electrostatic capacity detection type touch keys afe

used, it is possible to obtain the same effect.

INDUSTRIAL APPLICABILITY

When the 1ong-'-push'state is continued ,due to the fault
of the timer key, ‘the heating cooker according to the present
' invention can prevent the indication of the timer period from
being repeated and prevent the timer from being carelessly set
'to along periOd . Thepresentinvention can be applied to devices

having a timer function according to the same operation method, '
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such as a range, a jar rice cooker, a jar pot, an IH'cooker,

a hot plate; a gas cooker, a home bakery, and toaster.
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What is claimed is:

1 A heating cooker comprising:

a heating device;

a timer Kkey that 1s used to set a timer period; and

a timer period indicator that indicates the timer
period or a remaining time,

wherein the timer period 1s increased in stages by a
long-push of the timer key,

when the increased time of the timer period reaches
an lncrease-stopping-time during the long-push of the
timer key, the increase of the timer period is stopped
once, and

the heating cooker has multi-stage heating power, and
the increase-stopping-time is changed at each stage of the

heating power.

2. The heating cooker of Claim 1,

wherein when the timer period reaches the increase-
stopping-time, the increase of the timer period is
stopped, the long-push state of the timer key is released,
and the timer period is set to the increase-stopping-time

oxr more by the timer key.

3. The heating cooker of Claim 2,
wherein when the timer period is set to the increase-
stopping-time or more, the long-push of the timer key

becomes 1neffective.

4, The heating cooker of Claim 1,
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wherein when the heating cooker 1s not operated, a

gr—

heating-off reminding time 1s set to a threshold time that

—

stops the heating of heating cooker, and

the 1ncrease-stopplng-time 1s set to the heating-off

reminding time during the heating.

5. The heating cooker of Claim 1, further comprising:

an alarm device,

gr—

wherein when the i1ncrease of the timer period 1is

stopped at the 1ncrease-stopping-time during the long-push

of the timer key, the alarm device gives an alarm.

0. The heating cooker of Claim 1, further comprising:

a control device,

wherein the control device 1ncludes a first control
unit and a second control unit,
the first control unit 1ncreases the timer period 1n

g—

stages by the long—-push of the timer key, and

when the 1ncreased time of the timer period reaches

the i1ncrease-stopping-time during the long-push, the

g—

second control unit stops the increase of the timer period

Qrnce.

7. A heatling cooker comprising:

a heating device;

a timer key for starting a timer mode and setting a
tilmer period;

a timer period 1ndicator that indicates the timer

period or a remalilning time; and

a long-push timing device for counting a pressing

time 1n which the timer key 1s continuously depressed,

_0) .
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wherein the timer period 1s repeatedly increased in
set time 1increments while the timer key is continuously
depressed, and

when the pressing time counted by the long-push
timing device exceeds a set time, the timer key becomes
dlisabled and the timer mode is terminated, and

.~

1f the pressing time ends before the set time passes,

the pressing time 1is reset.

3 . The heating cooker of Claim 7,
wherein the long-push of the timer key causes heating

to be stopped over the set time.

9. The heating cooker of Claim 7, further comprising:
an alarm device,
wherein when the time counted by the long-push timing

devlice reaches the set time, the alarm device glives the

alarm.

gy,

10. The heating cooker of Claim 7,

- -

‘urther comprising:

a control device,

wherein the control device includes a first control

unit and a third control unit,

the first control unit increases the timer period 1in

stages by the long-push of the timer key, and
when the time counted by the long-push timing device
exceeds the set time, the third control unit makes the

— —

1nput of the timer key i1neffective and terminates the

timer mode.

=273 -
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FIG. 8
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FIG. 9
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FIG. 10

30
Minute
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