the sane, and its operating nethod TECHNI CAL FI ELD The prese
dnvention relates to an operating apparatus, for exanple, an operating
apparatus used in high frequency heating apparatus and el ectric cooker.
BACKGROUND ART Hitherto, in a cooker, for exanple, a high
frequency heating apparatus, the nmenu has been subdivided in order to cook
wi t hout failur I it | the recent progress in sensor technol ogy,
aut omati on and ?%Jﬂ'g??gg%ﬂi golerg%(}i cation of cooking have been advanced. As

a result, by the incr Sakihe ggpﬂggpg’r 196+ KEY Sobilkr gﬂlﬁ'gﬁ?ﬁ% ;%5}15'9 ARPALAt US

and sharing of keys, the operation is conplicated, ess easl er
to use. Still npE&athfle tld¢noLONventional operating apparatus, the display
unit and operation unit were placed at different positions. It was hence
necessary to observe the display unit and operation unit separately, and
handl i ng was confusing, and wong handling tended to occur. On

t he ot her hand, ygcg¥;EkOWa¥Ep OVEN i s proposed as disclosed in Japanese
Pat ent Publ i CatITOI’l A{&%ﬁgﬂl’he operation unit of this mcrowave oven

conpri ses expensive a”ﬂecﬁ%' t A dnti UL XSt R an SR e 3RFald G0SParent
el ectrode swtch sheet. 1n I's constitu- :
for example, an operating apparatus used in high frequency heating

apparatus and electric cooker.

BACKGROUND ART

Hitherto, in a cooker, for example, a high frequency heating
apparatus, the meru has been subdivided in order to cook without
failure. In addition, by the recent ﬁrégress in sensor technology,
automation and functional sophistication of cooking have been
advanced. As a3 result, by the increase in ﬁhe number of key§ in
the oﬁerating apparatus and sharing of keys, tﬂe operation is
éomplicated, and it is less easier to usé. Still more, in the
conventional operating apparatus, the display umit and operation
unit were placed at different positions. It was hence necessary to
observe the display unit and operation upit separately, and handling 
was confusing, and wrong handling tended to occur.

On the other hand, a microwave oven is proposed as disclosed
in Japanese Patent Publication 4-9524. .The operation unit of this
microwave oven coaprises expensive and complicated liquid crystal

display and transparent electrode switch sheet. 1In this constitu-

"TI TLE OF THE | NVENTI ON - ' Oper ati ng apparatus, heating cooker usi ng@
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tion, the operation unit is conplicated in the assenbling work
structurally, and the display is poor in transparency, and the life of the
display unit is short. A conventional operating apparatus is

- described specifically below As a conventional high frequency heating .
apparatus, a mcrowave oven is described by referring to Fig. 10. Fig. 10
is a perspective view of a main body of a conventional high frequency
heating apparatus. In Fig. 10, at .the front side of the main body 39 of
the high frequen®y’ htg'ﬁt F%egraéb?)‘br“ét‘ﬁsl,s caRpidcated dp the asgembiing wapkts 31,
32, 33, 34, 35,_.operation uniits 36, 37, and a door 38 opening and clasing
for putting fooscfrgﬁagﬁgi?%mangfa‘r?eg'iﬁpﬁdy EHRBaT tife hTansSPATeEYs #shibke tlifeon,
t he display unit nd,, operation units are in different layout. Therefore,

it is required °ft55€%%§8?&5 PRt 46 %B’é\ltti ons while operating. As a result,

it is hard to confirg1the oFer%biq%Bstate. It is incqQnvenient to use
because it is required TPVEBFEIRA CHIRRINE SBPARA YR IS daHRT 18P sperbhicadhy t s
during mani pul gtion. It is further P%ssible to sel ect wong operation keys
or fail in cookiSig¥ S#fIt RBYELiopt! hisk drenusnsa heqldag apRap? Biducki vity,
and short in life. SUMVARY OF THE | NVENTI ON . It is hence a
primary obj ect HETPHAIERATCR 4s SiRSCEE R DY Fsharnings thAiEng O eaf i& 30 il§cRudi ng
ease of operation, controllabjlity to suppress msoperation, small size,
long life, ancPe§§§ﬁ§tdfee¥§§8nTﬁianﬁgln body of a conventional high frequency -2-

‘heating apparatus, In Fig. 10, at the front side of the main body

39 of the high frequency.heating apparatus, there are plural display
units 31, 32, 38, 34, 35, operation units 36, 87, and a door 38
opening and closing for putting food in and out of heating

~ compartment. In this conétitution, the display units and
operation units are in different layout., Therefore, it is required
to.observe plural pSsitions while operating. As a result, it is
hard to confirm the operating state. It is inconvenient to use
because it is required to refer to both displ#y units and operation
units during manipulation. It is further possible to select wrﬁng
operation keys or fail in cooking. Still worse, it is expensive,

poor in productivity, and short in life.

SUMMARY OF THE INVENTION

It is bence a ﬁrimary object to presert an operating
apparatus having features including ease of opefation,
controllability to suppress misoperation, small size,'loqg life,

and ease of assembling.



The‘operating apparatus of the invention conprises a base wunit as skel eton
of operation unit,. a key operation unit disposed at the front side of the
~base unit, a first design sheet disposed at the front side of the key
operation unit, a display device disposed at the front side of the first
desi gn sheet, and a second design sheet disposed at the front side of the
di spl ay devi ce. The second design sheet forns plural w ndows, and

Gi splay dovi oo has pi HSTPPTReE ARV aF it EVRATP, oReRteRt oheeg
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effective use is sgj bl.e, -and the operating apparatus may be further
reduced in si_zé‘?‘-"gl?i glspl"‘hﬂetaﬂér?reoﬂFV’ fe Helesaranpditheobirdoren dan be

di splayed in display device has plural light function elements having functions
of light transmission and light shielding at positions corresponding
to the plural windows. The first design ;heet has plural display
means at posi;ions corresponding to the plural light function
elenents; The key operation unit has plu:al switéh'neans, and
is electrically connected to the display device, and cpntrols
application and cancellation of electr;c field to the plural light
function elements in response to the operation to the windows,

In this comstitution, since the display units coincide with
_the operation units, oéeration by préssing or the like is easy, and
misoperation can be prevented. Moreover, since the display'units
and operation units coincide, the entire surface of the operating
apparatus can be used as operation units. Therefore, in the operat-
ing apparatus of a same size, more operatién units can be designed.
Yet, more effectiv;'use is possible, and the operating‘appar#tus may
be further reduced in size.

Further, only the necessary information can be displayed in



"the wi ndow, and the operator can handl e, wi thout being disturbed by other

unnecessary i nformation. The operating apparatus nmay be reduced in
-Si ze. By sealing the outer circunference of the display device,
deterioration of light function elenent is prevented, and the reliability
i s extrenel y-enhanced. The plural second display neans are
particularly desired to be pIuraI menu namnes. The second design
sheet is parti a e t bar ri,er g

ul traviol et ra%g‘l’ wﬁLXowd §H 'Eli(l#e %rergg? %aﬁd%{m%i lgrwe”%X |b38§5a%1%€%$e?rbeyd to

be transpar ent evice is particularly de5| red to
have a contr ol tlfﬁ‘ﬁ Pnnecessaw mkﬁ)’f’)legge’} as corrpar ed with the conventi onal

operating apparat usnﬂ{ SR9 Ilaqgggl %539;0%21@% eres&ﬁgg%gﬁ L%s correspondi ng

to the keys, the nu creas e operating

-apparatus of the inventiagn hen e the ¢ i s ext e and
the structure is si rrp sﬁﬁh‘nésg% °1§°‘é"éere“°e ot {hengh%}’la tacvﬁlgﬁ a

frame around the seco desj gn Ihe reI apility of .the operating
apparatus is n Fbﬁllﬁr%ﬂﬁan‘&%e lgEt E%‘"'é““’“l ﬁlei'ﬁ@tc’osngf?{%ﬁte%h 38t @{fr ating the
first design shegt di spla deV|ce d second design sheet, deterioration
of 1ight funct“f"ﬁ’r‘?’bé}’etf’/el’lf é/’ﬁté‘e'b?]gvgﬁg e(‘:fand the reliability i s enhanced

extrenel y. -4-
.y The plural second display means are particularly desired to

be plural menu names.

The second design sheet is particularly desired to have a
bafrier layer for shielding ultraviolet rays.

The plural windows are particularly desired to be
transparent. .

The displ;y device is particula?ly desired to have a comtrol
unit,

Moreover, as compared with the conventional operating
apparatus disposing display elements such as lamps.corresponding to
the keys, the number of parts is notably decreased in the operating
apparatus of the invention, and hence the cost is ex;remely lowered,
and the structure is simple and assembling is easy.

By attaching a frame around the second design.sheet, the
reliability of the operating apparatus is notably énhanced.

In the constitution.integrating the first design sheet;
display device and second design sheet, deterioration of 1light

function elements is prevented, and the reliability is enhanced

extremely,



In O0ther aspect of the invention, the operating apparatus conprises:

key operation neans having plural sw tch neans, a first design
.Sheet having plural first display neans disposed at the front side of the
key operation neans, ~a display device having-plural light function
el enents disposed at the front side of the first design sheet, a
second desi gn sheet having plural wi ndows and second display neans

di sposed at the front_ side of the first desi.gn sheet, and contr ol
means connected el ectth Q4F9% 2pBck °¥ e"j?t 1% gE)‘P“’t r‘ige FeLHHAF BRRATAE"SSnd key

operation neans. . The operating apparatus is constituted by
| ocating each °W#RTA8%F‘of the plural windows and each light function el ement

of the plural light function,elenents, and each first display neans of the
plural first display waﬂgeréﬁa%&&ﬁn%_ai%% I‘PE% Bf'l'iﬁtl?e'?ﬁ ral  switch

means, at nutually .confronting, positions, respectiyely. .. The
operating nethod of t%é'lf'ﬁ'i/éiﬁgfg‘h shﬁ%é‘aﬂ%‘@ 8 “'Eﬂe}(hﬁ%vgl.spc}ﬁ@r'&?ainﬁg
apparatus. First, when a first window of the plural w ndows is pressed, a
first Iight fuRtRoshd AtefbidrPatside ofi thedkevporeret it @88%%sponding to the
first wndowis in light transm ssion state, and a first display nmeans
corresponding to the ¥idigplan ggpicer htciogonl wpdnkight kungt kop éjéﬁe’itﬁ t he
mani pul ated wi ndow, and further tq urge next operation, a second |ight

function el enefisposgé Atedhaifranpadie;eh thefiagpoirdist) sk8e% second wi ndow of

t he plural : , _
a second design sheet having plural windows and second

display méans disposed at the front side of the first design sheet,
and

control means cénn;cted electrically to at least one of the
displa& device and key operation means.

The operating apparatus is comstituted by locating each
window of the plural windows and each light function element of the
plural light function elements, and each first display means of the
plural first display means and each switch means of the plural
switch means, at mutually confronting positioms, respectively.

The operating method of the invention makes use of the above
operating apparatus. First, when a first window of the plural
windows is pressed, a first light function element located at the
position corresponding to the first window is in light transmission

~ state, and a first display means corresponding to the first
light function element is displayed in the manipulated window, and
further to urge next operation, a second light function element

located at a position corresponding to a second window of the plural.



" wi ndows repeais between light transm ssion state and |ight shielding

st at e,

and other first display neans corresponding to the second |ight

-function elenent is displayed by flickering-in the second w ndow.
When the flickering second window is pressed, the second 1|ight function

el enent

| ocated at" the position corresponding to the second wi ndow is set

in light transm ssion state, and other first. display means corresponding
to the secondll t functio ene t i spl ayed in the sec nd W n
eiree, w%t cREpe

and further to'u °wsn5?&ea(3f)
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operation, {}f repeated for a de5| red nunber of tines. Finally, the

WS pressed and desired operation is started.

this constltutlon

operation is r

t he ,user erate at ease
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eat i ng .cooker, a hig frequenc¥ ,
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display means correspond 1¥g to tgé second 11ght functlon element is

afth

displayed in the second window,'and further to urge next operation,
a third light function element located at a position corresponding
to a third window of the plural windows.£epeats between light
transmission state and light shielding state, and other first
display means corresponding to the third light function element is
displayed by flickering in the third window, Thereafter, the éame
operation is repeated for a desired number of times. Finall&, the
flickering window is pressed, and desired operation is started.

Thus, the operating method of the operating apparatus is
constituted. In this ébnstitution, in additioﬁ to the above effects,
an interactive operation is realized so that the user can operate at
ease.

Other constitution of the invention is a heating cooker
mounting the operating device of such constitution. As the heating
cooker, a high frequency heating cooker is particularly preferred.
In this constitution, thé above actions and effects ﬁre particularly

notable,



'BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective view of .
“a main body of a high frequency heating apparatus enpl oyi ng an operating

-apparatus accord- ing to an enbodi nent.of the invention; Fig. 2
is a perspective view showi ng the structure of the operating apparatus of
t he high frequency heating apparatus shown in Fig. 1; Fig. 3is a

schematic sectional view of the operating apparatus in Fig. 2;

Fig. 4 is a di i i the princi.pl e of operation of display

devi ce consti tgﬁmﬁwgkmgﬁtﬂ@ DRAWTRGS - Fig. 5is a sectional view of
an operating apparat us, ot her enbodJ ment of.the. i : Fi g.
6 is an explanatory lzfgn];m‘isof1 %eprgfaﬁlgr? oF¥ |°gp8[ %a”p\é%?% og? a?]lggperau ng

apparatus used,in a ker

spoar atue Lm0 RORSE g ol e SRR, LA

operation of tenperature setti operation of tine, and (d)
shows operati or‘\ngf s?%lre(mbﬁéﬁ"%effi o the mveng'i'% . 7 is a perspective view

h t t f t- t a th nb
the i noent! on: < ° gns'pgera persRda bR EERR Shrlnkotie ﬁ&%ﬁ@rsﬁ? ghet ©
apparatus shown in . Fi is a sectjonal view
operating appaPﬁ?’ifs“Pﬁ “&paﬁﬁ"‘Fh'éﬁ "&Ff1?’e‘?‘eﬁ’feqé‘ﬁ%‘ﬂ%ﬁéh{“go?l"ﬁ’fétl‘%\fé‘ﬂf?o‘d‘

and F%gg %Q is a perspective view of main body of a conventional
-7- . 1 :

Fig. 3 is a scﬁematic sectional vieﬁ of the operating
apparatus in Fig. 2; |
| Fig. 4 is a diagram explaining the principle of operation of
&isplay device constituted in the invention;

Fig. 5 is a sectional view of an operating apparatus in
other embodiment of the invention;

Fig. 6 is an explanatqry diagram of oéeration of display
unit of an operating apparatus used in a cooker in a different
embodiment of the invention, in which (a) shows an initial state of
display unit, (b) shows setting operation of temperature, (c) shows
setting operation of time, and (d) shows operation of start button;

Fig. 7 is a perspective view showing structure of an éperat—
ing apparatus in a further embodiment of the invention;

Fig. 8 is a sectional view of the operating apparatus shown
in Fig. 7;.

Fig. 9 is a sectional view of an operating apparatus in a
further different embodiment of the invention; and °

Fig. 10 is a perspective view of main body of a conventional



hi gh frequency heating apparatus.: BEST ‘MODES OF CARRYI NG OQUT THE

LNVENTI ON Referring now to the draw ngs, enbodi nents of the
-operating apparatus of the invention are described in detail bel ow.

Fig. 1 is a perspective view of main body of a high frequency heating
apparatus using an operating apparatus in an enbodi nent of the invention.
In Fig. 1, a door 8 is disposed at the front side of a body 9 of the main
body of the high.freguency . ,heat- _in aratus. The food to be heated is
accommdat ed iﬁlsﬁhdéreo °th heagﬁg g’."’%@??ﬁ'e the door 8 is disposed an
operating apparatus 20 supported by a base unit 14. C ock display neans 21
is installed at the upper side of the operating apparatus 20. This clock

di spl ay rreansm‘?slT b Iai( ‘téhg{’{dggﬁjf@go?&‘ﬁgﬁ’“ Fig. 2is a

per spective view'show ng t operating apparatus of the

hi gh frequency heati qgffgppﬁrﬁaﬁ&s t%h&‘@ndﬁb&nﬁ%’%‘enjogdi@ngs ot tfe B

pq%ti o
di agram of a section of prificipal ™ parts e operating appz.argt(l;jtas1 ‘SHown
in Fig. 2. In Fi e unjt. 14 kel eton of the

oper at i ng appa?%f%fgg"ﬁigs fﬂo?gé?‘é%t(i)%]re?ggﬁiesﬂl ¢ ilﬁséeztla}igge;lfwt he front side
of the base unit 14._.A first design sge_et. 12 is di ) sed at tq‘e front side
of the key operatior fea slslg.p%Fg?caﬁl Pivisy 31# %F&?P%éa%fs sOLEE as
fluorescent color patterns, 12a, 12 and characters 12c. 12d. 12e_ are
brinted ot spobiBanBerEiBErur ot I AR BRrgA L aBpaIts 1% 7€)
fjiS_Spl ay devi Ceén %diigendti %Poﬁn%dig}e.ntt?&.f r?rl?tFi%i. df, %f déohres is disposed at fhe
front si&e of a body 9 of the main body of the high frequency heat-
ihg apparatus. The food.to be heated is aécomnodated-inside of the
door 8, Beside the door é is disposed an operating apparatus 20
supported by a base unit 14, Clock display means 21 is installed at
the upper side of the operating abparatus 20. This cloék display
means 21 displays the time and others.
Fig, 2 is a perspective view éhowing the structure of the
operating apparatus of the high frequency heating apparatus shown in
Fig. 1. Fig. 38 is a schematic diagram of a section of prinéipal
parts of the operating appiratus shown in Fig. 2. In Fig. 2 and Fig.
8, the base unit 14 is the skeleton of the operating apparatus. Key
operation means 13 is installed at the fpont side of the base unit
14. A first design sheet 12 is disposed at the front side of the
key operation ﬁeans 13. Plural first display.meaﬁs such as
fluorescent color patterns 12a, 12b, and charac?ers 12¢, 12d, 12e

are printed at specified positions of the first design sheet 12,

A display‘device 11 is disposed at the front side of the



first design sheet 12.. The display device 11 has plural light function
elenments Il g having the functions of light transm ssion and |I|ight -
.shielding. The plural light function elements |l g are formed at positions
corresponding to the plural first display means. A second design sheet 10.
is disposed at the front side of the display device 11. The second design
sheet 10 has plural wi ndows |0b. The plural w ndows 10b are forned at

P ons o SAREP ARk 3450 1251 oLl A Y ERTAREY AR T
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i aposed, | r eogdartlaipaoy1Bh AR {raeditie Ppriont resrepemaRinE HEGHILl & and
mor cover .t he. RS TERG diFBIRY aPe POUGIAFHL daghbdeBRton PLtepat oe
el ectrode | 1e e di sposed so .as _to confront_ each other, and a

spherical |iqui'§3ErSfserpundarash Jindom: of sthg Bhtrad gvidese i be poreover,

plural menu names 10a and other first display means are printed.

The comstitution of the display device 11 is specifically
described below, The display device il has the function of allowing
the first display means formed in the first design sheet 12 to be '
visible frbn the front side, and shielding to be imnvisible. .In Fig.
3, the display device 11 is composed of a first transparent sheet
1la, a second transparent sheet 11b, and a liquid crystal material
1lc. The liquid crystai material 1lc is a kind of the light
function elements 11g. In the first and second tramsparent sheets
11a and 11b, transparent patterns of a first transparent electrode
11d and a second transparent electrode lle of transparent and
conductive property made of indium oxide or metal are disposed,
respectively. In order that the first transparent sheet 1la and
second transparent sheet 11b may keep & specific interval from each
other, moreover, the first transparent electrode 11d and second

transparent electrode lle are disposed so as to confront each other,



‘first transparent sheet |1d and second transparent sheet | 1le. The
operating principle of the display device is described below Fig. 4 is a
.schematic diagramfor explaining the operating principle of the display

device. In Fig. 4, as showmn in (b), when a voltage 18 is applied between
the first transparent electrode I1d and second transparent el ectrode | 1e,
the liquid crystal material |1c is arrayed along the electric field.

- Ther ef , the light is j _ | SSi tate, d.h wh f
the front si e, iis sHhaT el Lisuia ervase baear fle LY A8 TfimoBra,PoResehs tBY t ne
first desi t 12 h t he di devi 11. the oth
nand, as ot iR (ApabEReRt naet i pa 18e38 BoRBArSS: floet dbu cryst
teri tt d.absorbs the |.ight | .t he di spl devyi
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In this constitution, the second display,neans s the . character or .pattern
printed on the %iPFacEifs 4 At L E&E ?ﬁtaﬁsqldﬁra%ﬁgét?xpgﬁfn% § RPEE Lgﬁ

this, other arbitrar difplay ne ma e _also qfed. For exa
e

ns b e, .a
transpar ent she®thf c"lliﬁr%‘cstpi‘?y (919“¥b%t t &8 f 18ayA 1 @3 RN0RR LR n('% » when a
material of the first esi%S fhgeg 10 an sgpond desi gn sheet li .S .not
particul arly |itltese 1Buts 3ppiiedxbefyean 'gﬂea 155 tﬁﬂ'tségf%ﬂtsegﬂ%tﬁ" g 11d

pol yet hyl ene terephthal ate are used. The_ thickness of ,the second design
sheet 12 is abdtid $eR9afli thapaRinams elepfigoderd e» thpckitadd stk tatepialy

device 11 and first design sheet -1
1lc is arrayed along the electric field, Therefore, the light is in

transmission state, and hence when seen from the front side, the
pattern or character as the first display means of the first design
Qheet 12 passes through the display device 11. On the other hand,
as shown in (a), when the voltage 18lis cut off, the liquid crystal
material scatters and absorbs the light. As a result, the display
device 11 cuts off the first display means of the first design sheet
12. |
In this consti;ution, the second display means is the

character or pattern p;inted on the surface of the second design
sheet, but not limited to this, other arbitrary display means may be
.also used, For example, a transparent sheet having character or
pattern-mav be adhered.

| The material of the first design sheet 10 and second design
sheet 12 is not particularly limited, but, for example, plastic
materials such as polyethylene térephthalate are used. The
thickness of the second design sheet iz is about 250 micrameters.

The total thickness of the display device 11 and first design sheet

- 10 -



10 is about 300 microneters. The individual thickness of the first design
sheet 10, display device 11 and second design sheet 12 is not. particularly
defined, but when the window | Ob of the second design sheet 12 is pressed,
the thickness is desired to be enough to transmt the pressing force to
the key operation neans 13. The key operation neans 13 has plural
switch neans, and each switch neans of the plural switch nmeans has a

SwWi tch functiogg fsoraiagugeg\‘,%v‘dﬁic)@%rré&eée%. pg‘i%ﬂrﬂﬁvﬁé)xfacl.etg{%@r@gg ¥ BroY;HOD.
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constitution qLe C}ﬁ%C{i bed bel hi onstitution, wh t he user
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~.elenent Ilg is_w gshgle Irogy%ﬁp.user Si e, Thag i s, %he is . . fir%}
di splay means 8°%i'28 LiRdg®; 1P i RTesRedy ThYATRERI B ToFRe 1% HAOHritdRd ¢
Thus, accordi n% %&eﬁ?&f%??@i@%”éf tll)xg Lensp%}:elp t?[:r?txie%gs 01f3,t Qr?d an electric
field is applied to the first transparent electrode 1d and second
transparent electrode le of the light function element 11g at the
position corresponding to the pressed window 10b, As a result, the
liquid erystal lc of the light function element at the position is
set in light transmission state. |
The operating metﬁod and action of the above constitution
are described below. In this constitution, when the user presseé a
desired window 10b of the plur§1 windows 10b ;f the second design
sheet 10, its pressing force is transmitted to the key operation
means 13, and by the switch function of the key operétion means 13,
the liquid crystal material 1lc of one light function element 1llg
corresponding to the pressed window 10b is set in light transmission
state, Therefore, one first display means (for example, pattern 12a

or character 12¢} positioned deep inside corresponding to this light

- function element 11g is visible from the user side, That is, the

- 11 -



di splay uni't, selection of nmenu and setting of cooking conditions are
enabl ed. Therefore, it is liberated fromthe conventional confusing
.operation of referring to plural positions of the display unit and-
operation unit. Furthernore, the display.information shown in the display .
area is only the necessary information of the pressed position, and other
unnecessary information is not displayed. Therefore, ease of handling is

enhanced, and rg.soper.atjon nay he . prevented. . In this

consti tution, AOFEERPIYY mBReyts sHEPheYatet thanRResSah POTEHRH *Letitnd

di spl ay neans qn helggrface of the second design sheet 10, the cooking
[

i nformation can B&°% 1 ayed nore clearly. The di splay position of
t he second di spl ay negps i S _not

- rticularly limted, but it is
particularly preferred"tt 8?%"&%9&%? ¢ ?15“&%‘%1’”6%? v Lgrut gretaiion MRy
10b of the secand design sheet 10. _In this,constitution, apparent, defect
such as devi at %dﬁp iid ﬂ?’r'ﬁt fﬁge“&?“ Fispeay, aﬁ‘ééﬁé‘h‘fﬁ"%éﬂ%ﬂ‘@?@& 113288 ng
may be prevented, and.the - quality of appearance |s enhanced. The
first display r?é’ﬁn%”"‘glllﬁ‘s]'segg‘??cffafé’plléylgrgé erated tigm the COPYENLAPAEL | i i t ed,
but patterns, chafacters, gra higi?fzgnbols, nuneral s, and |ines, are used.

The form of th&ERFIEREIPRERELPIE Fipes ke Hyret POFLLIREHs the digplay

particularly limted, but, for example, it is-possible to dispose bx
printing, or a WAt podheegration unit. Furthermore, the display information shown

form ng patterns or characters may bhe di sposed. As the |ight
function el enerdisthel §igRlay arpa Ag Qil¥pthy necessary information of the pressed

position, and other unnecessary information is not displayed.
' Therefore, ease of handling is enhanced, and misoperation may be
prevented,

In this copstitution, for example, by disposing menu names
and other second display means on the surface of the second design
sheet 10, the cooking information can be displayed more clearly.

The display position of the second display means is not
barticularly limited, bﬁt it is particularly preferred to displé} in
fhe peripheral area of each window 10b of the second design sheet 10. -
In this constitution, apparent defect such as deviation of printing
of display means and deviation of pasting may be prevented, and the
quality of appearance is enhanced. |

The first display means and second display means ‘are not
particularly limited, but patterns, characters, graphics, symbols,
numerals, and lines are used, The form of the first display means
ahd second display means is not particularly limited, but, for

example, it is possible to dispose by printing, or a thin sheet

-12 -



v

device 11, a material having functions of both light transm ssion and

l.i ght shielding by electric control is particularly desired. '
-Herei nafter, a second enbodi ment of the operating apparatus of the
“invention is described by referring to the drawing. Fig. 5 is a scthematic
di agram of a section of the operating apparatus in the second enbodi nment -
of the invention. - In Fig. 5, on the surface of the inner side of

t he second desf'ogﬁ'mih?ﬁte]rgs & WahahLier, agay rdl;% gw ng a function of

cutting off ultravio rays as ultravio arrier neans is disposed.

Th th titut t F d
F.S C)3 erl'hgo[f/ Ibalrjr: Ce)rE :gnyer §m{ g?ir;reéc}%%&& |19§ QQV‘{}b;ﬂep&ﬁ% igyngalnn

[nk. As the UV qgeed 95, | A%GEeritn ERARE R idds bP B §011%‘%S§}§ns‘i iaqpce @

transparent sheet having a ting travioler ray

di sposed betwegp 4 tﬁegh%e&ﬁe(iidﬂ\egs'b? el%@??{%;cgfn?&ﬁ glrsaglt?gulq? Cu%sl‘%éd i

In this constitution rroratron o tron

used_ in the dl Spl ay dﬁﬁfﬁa“‘e g ge%o%t m%%g{ijgéeg# éﬁ%%el?f)%é'ﬁ? %F ara Sed

A third enbodi nent of € opérdting appar

descri bed bel owe T $,60NSbh 4! 0. SRR, S5 c0LE 0, tﬂ%rg%@nﬂa}g% on to

the constitution s |nen en Ohe dow

lated , | d di
mani pul Bt ed. i ol scéﬁﬁaé‘ﬁrcﬁaﬁsgﬁa%s ﬁysecetm W 8 G MR e

di splay in other w ndo ur n Ilon That is, the.control
nmeans control s tgﬁp%ecrpﬁ eg‘St -F)%ff&g ’né1 di splay of the speC| fied

i ndow by the displ T t t | unit h
& function of control It ﬁ'sﬁémg‘)ﬂ“r%rap%?yg{’ Renktigh shiecef o et "

light function d%L?égasheet 10, a UY barrier layer 17 having a function of cutting

off ultraviolet rays as ultraviolet ray barrier means is disposed.
The other constitution is-sane as the constitution shown in Fig, 2
and Fig. 8. The UV barrier layer 17 is formed, for example, by
printing in ink. As the UV barrier_lﬁyer 17, meanwhile, it is also
possible to usé a transparent sheet having a function of cutting off
the ultraviolet rays disposed between the second design sheet 10 and
display device 11,

In this constitution, deteriorafion of the light function
elements 11g used in the display device 11 due to ultraviolet rays
can be suppressed.

A third embodiment of the operating apparatus of the
invention is described below, This constitution comprises comtrol
means, in addition to the constitution s@oﬁn in the first embodiment.
When one specific window is manipulated out of plural windows, the

_control means displays the manipulated window, and simultaneously
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of the plural light function el enents. The control neans is not
particularly limted, but is installed, for exanple, at the back side of:
the key operation nmeans 13. An enbodi nent of the invention
described below is a case of . heating and cooking in the "oven" state of
the manual nenu of the operating apparatus used in the high frequency
cooki ng apparatus. Fig. 6 shoms each state of display unit of the

operati ng apparatu af . t [ enbo rating

appar at us of t hé&® §Iﬁ°13nf°§§ ]? é‘f ﬁggi}%dn &hr?r m(aoﬁi &pvﬁie E}fﬂe "oven"
button of wi ndo ef?f on. [¥hS§SEd’tﬁé1 8E£§H¥ ge ﬂéyg£§¥roggiéi Egiancg and cui~

correspondi ng oven” i ndow PEReSsTBn Etat e.

Theref ore, the p?%t ? QPét 1s9 aJ Q? I}l P 9% grbﬁlﬁgﬁthylg Qi 5%“5:3098;::{3' ng to

"oven" is reproduce oven pOS I on Of

Fl o 6 (bj, the TP REEEES sﬁsfazt%f*értﬁsf%ﬁaﬁ"?? B3 oDl Ve storprdl i o
: d | Ob ts | d

o L3 e B s O A LB O
flick t th t t th Ob.. Th flick
urlggse'[ f]_ea use(ra Wfo%]bengﬁé%luﬁ)gg}p fs"lb# gn e'"ew(‘afe\r,]m ?ﬂecewga%"olleﬁealt“%rrb%lrn%ttﬁuan?s
- 14 - b t h
nRig 6 (), MRLISALIG LErY e Slhate jehoPled Caet SEBtHIGe iy ibecHRSR 1 e
wi ndow | Ob repeats | Ft transm ssion and _|ight shielding, and the "tine"
di spl ay of ot herSigRAt g keY 2pegptitie BEpRS 3y spl ay means flickers

An embodiment of the invention described below .is a case of
heating and cooking'in the "oven” state of thé mannal menu of the
operating apparatus used in the high frequency cooking apparatus.
Fig. 6 shows each state of display unit of the operatiné apparatus
of the cooker in an embodiment of the operating apparatus of the
invention. First, as shown in Fig. 6(a), when the "oven” buttonr of
window 10b is pressed, the liquid crystal material 10c corresponding
to the "oven” window 10b is set in light transmission state.
Therefore, the pattern 12b of the first design sheet 12 correspond-
ing to "oven” is reproduced at the "oven” position of the window
10b, and is displayed. When this pattern 12b is displayed,
simultaneously, as shown in Fig. 6 (b), the quuid crystal material
1le corresponding to "temperature” yindow 10b repeats ligyt
transmission and light shielding, and the "temperature” display of
other character 12c of tﬂe first display means flickers at the
”temperature” position of the window 10b. This flickering urges the

user to do next operation, Next, when the desired temperature is
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‘at -the position of "tine" of the window |0Ob.. This flickering urges the
user to do next operation. Wen the user further manipulates "tinme" and
sets a desired time, as shown in Fig. 6(d), the liquid crystal naterial
11c corresponding to the "start" w ndow | Ob repeats |ight transm ssion and
i ght shielding, and the "start" display of -other character 12e of the
first display neans flickers at the position of "start" of the w ndow | Ob.

This flickering_urqes.the_ user taq dp next,operation., The user . presse
"start” button Po Sart® TRTORTEIIPRtAt e, WRPEF AR ASnREoRE 4B RN (80 -

th i | ati by. th t t | i, spl t he .wi.hd t
e Ton Posit i ofn@Yia{lf ciftan AR ERIR, IRaNR0diRR &Y Bt MY apEN WIS |
flick th i.nd t h , f t j.on. | iS.. »
Conat 1o on 0P REMeAR AR bERNE b d TRORES SHAi00, 4l b0Y Pteer,,
k at ; A h di 1 f t ti t

o he ot Bfentay pf. arhesoah Scher BPAGH TR £se Lt andOf dn R o tRREL 2 U0
Fig. 7 i ti Vi howi 1 i tuti f, ti
Foonr it e tn' e Bhrhar St ot Rt taRE A Gaf iahoy HiobOr i, A ROR ' uihs,

h ti di f ti f the, ti 1 h i Fig. 7.
Tn Fig. 7 and FHE UgeF iBaflo igak Roeratian.y; Wisss Sk GRCT AT AR RUART S ence

f th d f » Jc » s .. . s - . .

The display dev Eine] jandrggte, e dos izghstimeat 1% 40P darEias6{de theerids i on
i Fig. 2 d Fig. 3, Aft | Ui the fi t desi heet 2 di |
dovi ce 11, the BLI%R! AAERHAlL LR A S RORALEE, 4O Fhif o BATY HBLTHOR ] SR, THRSA S

11 is sealed by ,the seal npeans 15 he
ylig t transmission and light shielding, and the "start” display of

other character 12e of the first display means flickers at the
position of "start” of the window 10b. This flickeriné'urges the
user to do next operation. The user presses "start” buttom to start
 eooking. Thus, in this embodiment, accﬁrding to the manipulation by

the user, the control means displays the window at desired position
of the display device, and at ;he same time controls to flicker
other window to urge the user for next operationm. In. this comstitu-
tion, the interactive operation is realized, so that the user can
cook at'ease. |

A& fourth emﬁodiment of the operating apparatus of the
invention is described_ﬁelow by referring to the dréwings.

Fig. 7 is a perspective view showing the comstitution of
an operating apparatus in a further different embodimeﬁt of the’
invention; Fig., 8 is 2 schematic diagram of a seetion of the
operating apparatus shown in Fig. 7. In Fig. 7 and Fig. 8, seal

seans 15 is disposed on the outer circumference of the end face of

- 15 -



di spl ay device 11 sealed by the seal means 15 is integrated with the

second design sheet 10 by hol ding together with the key operation neans
.13. . In this constitution, invasion of foreign matter (for exanple, water,

- al kaline detergent, seasoning) into the liquid crystal material, -or
effect's of static electricity can be prevented. The material of the seal -
means 15 is not particularly limted, but, for exanple, silicone rubber,
synt hetic rubbgﬁ, nd. ot her ,seal in mat eri al nag be used. Afifth
enbodi ment of t'118 ‘giﬁ@}ﬁi gres 33;” ati}e BtheThgonstitutionots sesgascthted bel ow
by reference to the draw ng. . Fig.,. 9 is a schematic_diagramof a
section of an &BRFHHEAERR égp%ﬂr‘at fs2hdnF 8.5 35 | | Adtgr (§luing theof hst d9RI8AI nent
of the invention. In Fig.. .9, a frame 16 is disposed around the front side
of the second sﬁ@%’f d% g‘h‘gé’t‘s 3y 4eicgt hbr tiﬁr@’ttief WtiTGpnfarerggnoiathe 1ad
constitution of, the operating apparatus in Fig. 2 and ‘Fig. 3. According to
this constitutitdfe off Fagdsp aysggﬂce &t et FFngtdybbthPh%eaq| pegAsd 13y yJba
material |1c usgd jn the display device 11 can be prevented in the spatial
di stance. The & Vlée‘f‘scenbf ssated O she peal imppredd butiniestnted Fijhetke of
plastic material in a specific shape nmay be used. Herein, the
operating apparr§ferd gPsfgﬁesP?ﬁ}‘eﬁPiWn'hf’gd%e&l%e&her with the key operation

- 16 - the high frequency heating apparatus, but the operating
appar atus of {§&n§ ddentifofhifaPopttignsbonsdavesdiontdfef orgisat 13 itgr | i ances

such as electric dryer and washi ng machi ne.
‘'example, water, alkaline detergent, seasoning) into the liquid

crystal material, or effects of static electricity can be prevented.
The material of the seal means 15 is not particularly limited, but,
for exapple, silicone rubber, synthetic rubber, and other sealing
material may be used.

4 fifth embodiment of the operating apparatus of the
invention is described below by refér;nce to the drawing.

Fig. 9 is a schematic diagram of a section of an operating
apparatus in a still further different embodiment of the invention.
"In Fig. 9, a frame 16 is disposed around the front sidg of the
second design sheet 10. The other comstitution is same as the
constitution of the operating apparatus in Fig. 2 and Fig. 3.
According to this constitution, effects of.static electricity on the
liquid crystai material 1lc used in the display device 11 can be
prevented in the spatial distance, The frame 16 is not particularly
limited, but a molded piece of plastic matérial in a specific shape
may be used.

Herein, the operating apparatus.of the invention is used in
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| NDUSTRI AL APPLI CABI LI TY In the constitution of .the invention,
since the display unit and operation unit coincide, the pressing operation
is easy, and m soperation can be prevented. Mreover, since the display
unit and operation unit coincide, the entire surface of the operating
apparatus can be used as the operation unit. Therefore, as conpared wth

t he operating apparatus of sane size, nobre operation units can be

desi gned, and further e}fective manner of use~i% realized;, and the
operating appar dtfst bRy  FIUPRGY, BRYLINE apRATatus, but thepgpararing gRp3ratys of
necessary information is, displayed in the window, _ and it is possible to
operat e without n‘%gi Wdeaf’s"t“upg%g’eb?/ls"of‘ﬁ%‘f ignpeedselaarT i saloPRRttiegRes stch

By installation of control, neans, it .i.S possible to operate according to
the flickering c?issf)feé’yff'“ér‘?d’yﬁ 3ng washing b"aBEb'feat e, and interactive
operation is realized. - As conpared with the conventional operating
apparatus having display elenents such as | anps correspondi ng to each key, .

t he nunber of i.s. dr i decreased in the operating apparatus
of the inventi ﬂ?ﬁéﬁﬁihéﬁ%g?%ﬂéft t is notably reduced, the structure is
sinple, and assenbling_ is easy. . reover, the operating apparatus
ma;r/rpbe reduced in gln the c(}/nstitution the iavention, sionfp the %ist)IDay anit:

t hi ckness. | By the constitution of sealing the outer circunference
of the displ ay ¥8\IRES3T AR BRI o RAE TN of the BTRSSH R APEERL IO RREY dif@dt o

misoperation can be prevented. MNoreover, since the display unit

and operation unit coincide, the entire sﬁrface of the operating
apparatus can be used as the opération.unit. Therefore, as compared
with the operating apparatus of same size; more operation units can
be designed, and further effective manner of use is realized, and
the operating apparatus may be reduced in size,

. Besides, only the necessary informatio; is displayed in the
window, and it is possible to operate without being disturbed by
othef unnecessary infofmation. |

By installation of control means, it is possible to operate
according to the flickéring disélay, and it is easy to operate, and
interactive operation is realized.

As compared with the conventional operating apparatus having
display elements such as lamps corresponding to each key, the number
of parts is dramatically decreased in the operating apparatus of the
invention, and hence the cost is notably reduced, the structure is
sisple, and assemhling-is easy.

Moreover, the operating apparatus may be reduced in
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effects of static electricity or foreign matter may be prevented, so that
the reliability may be enhanced greatly. By installing a frane
around the second design sheet, effects of static electricity on the |ight
function elenents are suppressed and the reliability is notably inproved.

Still nmore, by the integrated structure of first design sheet, display
devi ce and second design sheet, deterioration of the |ight function

el enents is preﬁlquésSaand hence t he reliability is dramatically enhanced.
The heating coo nDuntlng t he operatlng apparatus of the invention IS
particularly notable i these ef A gt %uréﬁe mre, ..as th atin cooker
the high frequency heafing aBE)sﬁ'l fifton & tRE &r?veﬁréﬂ‘ré’r“ﬁ Frene

co}rgri si ng: the Wsaptlakwsde(%rhg'e n%%tenoratxon of 11ghtAPunct1£1?te|129en6}: reatt;gs

effects of static electriciiy or fbreign matter may be prevented, so
that.the reliability may be enhanced greatly.

By installing a frame around the second design sheet,
effects of static electricity on the ligh; function elements are
suppressed, and the reliability is notably improved.

Still more, by the integrated structure of first design
sheet, displsy device and second design sheet, deterioration of the
light function elements is prevented, and hence the reliability is
dramatieally enhanced, '

The heating coeker mounting the.operating apparatus of the
invention is particularly notable in these effects. Furthermore,
as the heating coocker, the high frequency heating apparatus is

_ particularly preferable.
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a key operation means having plural sw tfch eans

' d
sheet haVIfngssmEédHadBe%ﬂm tacddl splay means | di SPeREACED tslxi‘EEETgn r§%e eil tgﬂe :
a display ﬁ‘b@%c‘?ﬁl}%v' g,ao_l_g:r_a.g

ernt si de of

key operatl

el ement s ] V3 d5 1
a second de Vi ng plural " wi ng&&HHE pl? Lﬂaa‘?“ - seconEi spr ay
nmeans di sposed at the front si de .of t he [l Deawirdési gxagccl;heetta paoed

wherein each w w, of .the plLural w ndovgyapsreach dahetht. .
of the plural ‘f}% % ﬁrliﬁ{'f gnl%‘l emants ar eacrh flrds§7

ction

, Jght -fu

hedt 2 angd" |

di spl ay rreans of the

plural first display ?ua s &

nmeans are | ocated at t usl f’t}e 6% rac?ﬁff?tdlsp'ém'tptrf%ﬂ?
wi ndow of the plural gg | S .mani

the plural Iight funct’

to the mani pul at ed W|ndW|s set ht Lransn sg
one first display el emeﬁ tfd?ﬁfénp%eél ?wl"étpal g})l

u

PetaeiPh e ey ing Firal 5@% ?‘i SR cSpona o

t he plural swi t ch

when one
ncti on el enent of

iay(:(g'lg?%spondl ng

to the light fupcti og\Nel‘e{E%n%mnrlzu%n {s{m ssion state i s displayed in

t he mani pul at e ThP Rl
wherein the each Ilght unct i
the liquid crystal ﬁpg
application

?‘hé’pgfﬂf&p&t'ﬂ%ﬂﬁf claimi,

tal, materi aI and

pvidevige e‘tgﬁ?tt*t g Ahgtﬁ dufEioh feneropts

electric field HfRots 2t nﬂ‘le Gﬁ‘t“tsﬁ’rdeﬁ 8f ntpe sTines Sf/s’t,‘&nﬁkéﬁeltat‘?’t?n

a sacond design sheet hav1ng plural windows

and plural

second display means disposed at the front side of the first design

sheet,

wherein each window of the plural windows and each light

function element of the plural light function elements and each

first display means of the plural first display means and each

switch means of the plural switch means are located

confronting positions,

at mutually

when one window of the plural windows is manipulated, one

light functior element of the plural light function

elements located

at the position corresponding to the manipulated window is set in

light transmission state, and

one first display element of the plural first display means

corresponding to the light function element in light transamission

state is displayed in the manipulated window.

2. An operating apparatus of claim 1, wherein the each

1ight function element has a liquid crystal material, and the liquid

erystal material is set in light transmission state

by application

1o RN O )



of application.of electric field, by the action of the each'smﬁtch'"neans
3. An operating apparatus of clalnrl wher.ei n the eagbmmaeﬁgguh

nmeans is formed in each window or in the peripheral '
ay nmeans
phi c,

4. An operating apparatus of claim1l, wherein the ead

Is at | east one selected fromthe group consisting

character, synbol, nuneral and |ine. 5. An operatlng appa{atusdof
claim1l, wher ei pe t h c sp a at_| east one ecte
fromthe group g%é%%l@?%nglo? Qﬁffg#ﬁn ?Ygﬂﬁ Elel 5?5%?2?%’s§ﬁﬂ§§?hﬁﬂﬁbra
and |ine. fed us. . of, cl a rein the first
desi gn sheet, dOfs p§11 g\ll&gg)f %n §g‘g%ﬁ18ﬁ’ beg%hesﬁgggnapg%t &t tsgﬁt By
adheri ng neans. ... 7. An operating apparatus of claim1, wherein the
second design sheat includes ultraviolet ray barrier means for shiel ding

ul traviol et rays. aqperating. ap Ia I.m further
conprising a sealing 3means Fgar)téggdap gt B?pﬁ@r‘ﬂl elE)T:nt ® ®PEhlay
devi ce. n ratin r at aim.1, fu t co |S|ng a
frame for shiel degconﬁ‘ 1%??” é’fe%‘% el ’s’b&'g'éllli wipdey, oy f‘b ?"a t he
second design sﬂeegnther 10. A heating cooker conprrsrng (a) a
mai n body of a atlng aBparatus and J -d
20 - oo (B o3 SARE U9 ARPBE UitRa %, BRSSP ! O ©

posi tion erein the each
first display means is at least one selected from the group
consisting of pattern, graphic, character,fsymbol, numeral and line,
5. @n operating apparatus of claim 1, wherein the each
~ second display means is at least one sele;ted from the group
consisting of pattern, graphic, character, symbol, numeral and line.
6. An operating aﬁparg;us of claim 1, wherein the first
design sheet, display &evice, and second design sheet are integrated
by adhering means. |
7. An operatiné apparatus of claim 1, wherein the second
design sheet includes ultraviolet ray barrier means for.shielding
ultraviolet rays.
8. Anm operating appérafus of claim 1, further comprising
a sealing means disposed at a peripheral end of the display device.
8. An operating Apparatus of claim 1, further comprising a
frase for shielding static electricity disposed at the front side of
the second design sheet.

10. & heating cooker comprising:

(8) a main body of a heating apparatus, and

[ III|| ||I|| || IIII .



of t he heati ng apparatus, said operating apparatus conposed of: a
_key operation neans having plural swtch nmeans Thszhee:HaszeérSRe'iﬁé‘eal gn sheet

. having plural display neans disposed at the front

operati on neans, -a di spl ay devi ce having ﬂw 'ﬁnct i on
el enent s dlsposed at the front side of the first design s , and

a second desi gn sheet having plural vm ndows and plural second displ ay

nmeans di sposed at tho(fb [%’g%ﬁfﬂa%ﬁ“s apﬁ&aa llsr %t ;goes%ﬁg{]t Fgﬂfgnat osition

wherein each WI ndow d %RngtTac unc n el ement

ol urar. firer dif Fweﬁéér'ré@gﬁ%re it 308 v hiag Eiﬁraqhé%?é"@a% Cen

I ted at I f t d f
the plural windows i< s%ﬁ?npv&?‘sfﬁ%“-%%% hPEE 2 lred Pl T, o
Phe. mani pul at ed wi nddwit & GBeS 1 Shrgn ot tas BN iRy R ERRRA0LP o10

one first display_ el enen t plural fjrst display nmeans correspondi ng
to the 1ight fﬁl?%tff% éﬁéﬁéﬁt F‘h kF?g?ﬁerPFh%’sﬁwe%%ﬁ on state is displayed in

»

t he mani pul'at ed w ndow. K 0, wherein
the heating apparat d%d1§p]a?yhfl§‘f‘f'“l°r %‘h‘é’ﬁc@la“ﬁ'égt]f’ﬁgg %ﬁ*&?é‘f%ﬁ“elﬁ 12.
'_A\ giaEI ng COOkS{sp%];eglat t elq’roxvpesrl e 0 tﬁe pfjlrs_t design sheet, and

a second design sheet having plural windows and plural .
second display means disposed at the front side of the firhf design
sheet;

wherein each window of the plﬁral windows and each light

. function element of the plural light function elements and each
first display means of the plural first display means and each
switch means of the plural sﬁitch means are located at mutually
confronting positions,
when one window of the plural windows is manipulated, one Iight
fuﬁction element of the plural light function elements located at
the position corresponding to the manipulated window is set in
light trapsmission state, and

one first display'element of the plural first display means
corresponding to the light functio; element in light transmission
state is displayed in the manipulated window.

11. & heating cooker of claim 10, wherein the heating
apparatus is a high frequeney heating apparatus.

12, A heating cocker of claim 10, wherein the plural

e
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second di splay neans is nmenu nanes for cooking. 13. A heating
- cqQoker of .claim 10, wherein each second di spl ay neanaummﬂémhﬂﬁaﬂ Replaced
second display neans is forned in -a peripheral region ndow.
14. A heating cooker of claim10, wherein the each first Hgl m,& S is
at | east one selected fromthe group con5|st|ng of patte

character, synbol, nuneral and |ine. 15. An operatlng appar at us

conpri si ng: eratiqQn neans havj ral swtch neans,
ComPrISINg: n htsarl VY SPEe LS $90; Senesfoky RERIE G sposed. at the
devi g£e havi

f t d f the k

o, 55 0e, o e Koy SRer oD 0. ESRSnen of oo SR BEH T,

desi heet , heet I

Gest S0 SNECl, | aipphy RESE, SESHEI SSh Yo E o IR, B,

sheet, and co tro ansé&o nect ed elsctrlcally to at | east one of
the *display devt ®&F Reyregpet gaghin V\/nerel n each w ndow of
the plural w ndows and each lLight functio | enent the IuraI £ gpt
function el enents, and Bach hefting of I‘PaS’/tn ai 185 ‘Y ée’p'l J g 3ghy &4

di spl ay neans a g i swi tch neans of the pléL% swi.tch neans_are Iocgted
at nutual ly cont¥S8ney r‘i‘@ab%sllst ?Br@““ one selegfed, IZAR e ERARPoEORSHE L HIE O

wi ndows i s nmani pul ated, the ht function elenment |ocated at the position
correspondl ng topa(tﬁgrn, graphm, ‘character, symbol, numeral and Ligpe,

15, An operating apparatus comprising:

a-key operation means having plural switch means,

a first design sheet having plurallfirst display means
disposed at the front side of the key operation means,

a display device having plural light function elements
disposed at the front side of the first design sheet,

a second design sheet having plural windows.and plural
second display means disposed at the front side of the first design
sheet, and ~

control means connected electrically to at least one of the
display device and key opefation Eeans,

wherein each wihdow of the plural windows ahd each light
function element of the.piural light function elemeats, and_each
firsf display means of the plurﬁl first display means and each
switch means of the plural switch means are located at mutually
confronting positionms,

when one window of the plural windows is manipulated, the

light function element located at the position corresponding to the

e AR
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mani pul ated wi ndow i s set in light transm ssion state, and the first

di spl ay el ementhigshedt H edo the |ight function elenment in |ight o
transni ssion st [ d in the mani pul ated wi ndow, and further to
urge next .oper at I function elenent |ocated at the position
correspondi ng to other w ndow out of the plural w ndows repeats |ight

transm ssion state and |ight shielding state, ‘and the first display neans
correspondi ng to the

transm ssion st 5?’_&”’&?118.1{ h%ﬁ{&]"gﬁ%!@?%itng‘ll Eisr{t%g% _etrr@% g‘ﬁ‘#@ﬁ?’é&gg%{/%i E}l_?eﬁ’ifé in
e TR P2t 0"k onpn, scrpriind i B HOP AR SSe Befh T
2Pl i catf on of _ar@eR Pk BFtrelte Qabliasd e Ristor by Y
Cui 1 ch moans. . TePtker B 43 Yea itk koo L a4y ShRgEe Slendne folfedfTr |
i Sposed at a B% GRAPE t1BbFFerPoatin doreiner b BaRarSh B8 TeaP i Ber at i ng
apparatus COMPREC ol ans st SO T e B SRR R e "
SIS ORI RN N I TR
first design Sh%féﬂent.repeating the light transmission state and fi?’gh_t shielding
state is displayed by flickering in the manipulated window.

16. An operating apparatus of claim 15, wherein the each.
light function element has a liquid crystal material, and the-
liquid cr&sta} material is set in light transmission state by
application of elecﬁric field and set in light shielding state by
cancéllation.of application of electric field, by the action of

_.the éach'switch means,

17, A heating céoker éomprising:

(a) a main body of a heating apparatus, and

(b) an opérating apparatus disposed at a designated
position of the heating apparatus, said operating apparatus
composed of:

a key operation means having plural switch means,

a first design sheet having plural display means disposed at
the front side of the key operation means,

a display device having plural light function elements

disposed at the froat side of the first design sheet,

e N



a second desi gn sheet having plural w ndows and pl ural second di spl ay
neans di sposed at the front side of the first desigﬁﬁS%MQémsB%nﬁjimxd a

control means connected electrically to at | east one [ y devi ce
wi ndows
e

and key operation neans, - wherein each w ndow
and each light function elenment of the plural |ight function enents and
each first display neans of the plural first display neans and each

cont ronti ng posi tiong,® *ecomt sSika SEE Ritias.r ol HORIPYE AP sk i s
mani pul ated, the light function elenment |ocatgd at_the positkon .
correspondi ng t%e‘ioﬁg Pﬂa?ﬁﬂfg?seﬁ\ﬁ”ﬁf afl' s&'ge rolnﬁ fﬁ%hfptﬁﬁlgng%sstsfi%%gn
state, and the fﬁg§} %isplay el enent corresponding to the Iight function
el enent in Iighf % a I ssion state is displayed in the manipul ated

wi ndow, and further to urge.next operation, .the light function ele t
| ocated at the posit iiF°t ogeg?)%ﬁdF%Eetcée%teﬁg?t%cﬁg&mtgu?t gf’a?'hg’_’ﬁlr%al
W ndows repeats | state and |light shielding state, and

i ght transmni ssio
“the first displ 5 ﬂé% e ?‘?lé’§pﬂiﬂ?‘ﬁb PETEHEY MGHE f unction el ement
repeating the light transm ssion state and |ight shie]din state.i
di gpl alyeg by fl : gkeri n'a‘e'rrﬁ“’t ﬁléc i"g‘fﬂ é’?egh%!pg‘d%. widows dha fg‘?h illﬁiht ing

cooker of claim17, wherein th eating. apparatus _.is a high frequency
heati ng appar at ti&tetion ele“e‘l’Q."?A S0Pt ﬁ’gﬁ’ﬁe Hist et "iﬁ”"b"%@r é’t“fr?@ch

[ S- i h ; - 24 -
apparat us COITpI‘%:S :iir]sgpltayenesétrlsepc;sf Ct)‘.Le plural first display means and each

irst

switch means of the plural switch means are located at mutually
confronting positions,

when one window_of the plural windows is manipulated, the
light function element located at the positiom correspoading to the
manipulated window is set in light transmission state, and the first '
display element corresponding to the light functionm element in light
transmission staté is displayed in the manipulated window, and
further to urge mext operation, the light function element located
at the position corresponding to other window out of the plural
windows repeats light transmission state and lighf shielding s%ate,
and the first display means correspondiné to the light fupction
element repeating the light transmission state and light shielding
state is displayed by flickering in thg manipulated window.

18. A heating cooker of claim 17, wherein the heating
apparatus is a high frequency heating apparatus.

19, An operating method of an operating apphratus.compris-

ing the steps of:

T —



(a) ‘constituting an operati ng apparatus, said operating apparatus
.conpri sing; a key operation neang, |

A% BBl t Ch means,
.a first design sheet having plural first fu Aé[] [

4 i sposed at the
front side of the key operation neans, lm MIHE% hk/ devi ce havi ng
i de of the first

plural light function elenents disposed

desi gn sheet, a second design sheet having plural w ndows and -
plural second display ,nmeans. di sposed at the front side of the first design
sheet, and cbHt COPS WHEARRE B RRST RIS ARRATALYTY ALY ORETPLINE one of
the display device and key, gperation neans, wherein each wi ndow of
the plural w ndBBE 24A% @&Bﬁlﬁl‘ 8ht function el ement of the plural |ight

function el enments, and each fiyst diqs)spl aﬁ, maags Qlf the plural first

di spl ay means and each XednPREACHELAEaLT baRing phrzal &8 tbh®PA%Ens are | ocat ed
at nmutually confronti posj ti ons . (1b%_ lgr&r,ri ul ati a first

wi ndow of the plural hilidshaiesise sheat dgrine RIEFakEirs i ePiAYBPRF el enent

| ocated at the position corresgon,di ng t(l)1 the first windowis pet in l[ight .
transm ssion SigResedadiq therinoat shidepphive| ke APERiPRASHABI ng to the first
light function elenment in light transn ssion state.is displayed in the
first window, and furgHEsPtyy JegteenbaY ingalunalohishs g%’r&“ §Le8RRtsf uncti on
el ement | ocated at the positjion correspondipng to. a second wi ndow out of
the plural w ndéfRosedpetaitleiipont i5idased Sdpohirst desigpssheet,

a second design sheet having plural windows and plural
second display means disposed at the froamt §ide of the first design
sheet, and

control means cénnected électrically to at least one of the
display device and key operatiop means,

-wherein each window of the glural windows and each light
func?ion element of the plural light fuaction eléments, and each
first display means of the plurai fTirst display means and each
switch means of the plural switch meapé are located at mutually
confronting positions,

| (b) nanipulating.a first window of-the Qlunal-gindows,
accordingly, a first light function element located at the position
corresponding to the first window is set in light transmission
state, and a first display element ca}responding to the first
light function element in light transmission state is displayed in
the first window, and further to.urge next operation, a second
light function element located at the position corresponding to

a second window out of the plural windows repeatslight transmission

L L T



‘state and Ii'ght shi el di.ng state, ahd the other first display neans

corresponding to the second I| éyﬁgﬁ&m lReENt repeating the light
transm ssion state and |ight sh s displayed by flickering in
t he second wi ndow, (c) he second w ndow which is
flicking, accordingly, the sec ion elenment |ocated at the

position corresponding to the second MﬁndOM/IS set in light transm ssion

. : q
"ot fancti on Srisladd TihtlsBPeaag ¢ %‘%s.a ROLHS BRRRC 3t R ﬁavsﬁgé’q%e_
second w ndow, @&q'egfia'cf]ntéiliﬁ% o thrsggop‘ia)i rfrﬁg %mn e %te?ér%plﬁlag [t] nction

el ement | ocated at sition corres

T o e B A TREMIAH, AT AR

and further oth irs splay nmeans c

function el enen t sd t_transm ssion state and |ight
shi el di ng statef%sﬁg?ﬁflgge +ﬁgc'%W|ﬁg in the third w ndow,

d t th f t. guj | ed and

() finally wani pul oty '?#elgﬂf?%% B 14¢) s Sfamdlontadsvopinel i iFkipeoperat i on.

20. A t r ar at s of _

char ac?eﬂog(rag I oy n‘l(}q?rb ®e se%olrg]lﬁa?‘r%ggf?fgc%f?)%l Pentzngmtedzit th?ﬂ
t th Qper at i ratus of cJaim erein the

heat ?ngngogﬁer‘). o1 8 s PesBanEfhe) BR e Hpatotiator 167 Thobleky

[ f cl
?ptzagafl ng met hoéjra?:fsmﬁrémEesrtaattle,nganﬁpPhar %tt er %u-st 1sp1ay element

corresponding to the second light function element in light
transmission state is displayed in the second window, and further
to urge next operatiom, a third light function element Iocated.at
the-poéition corresponding to a third window out of the plural
windows repeats light transmission state and light shielding state,
and further other first display neaﬁs corresponding to the third
light function element repeating the light transmission state and
light shielding state is displayed'hy flickering in the third window,

(d) repeating the operation of step (c) as many times as
fequired, aﬁd

(e) finally manipulatlng the flicker1ng window to start
des;red operation.

20. An operatiﬁg metho& of aﬁ*bperating-apparatus of claim
18 characterized by being mounted én a heating cooker,

21. An operating method of am operating apparatus of claim
20, wherein the heating cooker is.a high frequency heatiﬁg cooker,

22, An operating method of an operating apparatus of clainm

||II|I|\ I ||Il\ |\|\I \l lll\
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20, wherein the pl ur al second_dispfay means i s nenu nanes for cooking.

23. An operating nethod of an oper ahis8 BeeaRgglaced claim 20, wherein
the each first display neans is at |e ed fromthe group
. consisting of pattern, graphic, chara , nuneral and | i ne.

24. An operating nethod of an operating apparatus of claim19, wherein
the each light function elenment has a liquid crystal material, and the

liquid crystal material is set i | ight .transmi ssion state b l'ication
of electric fieth Hhgredasthe ﬁi‘ﬁﬂaht‘% % | 4595 3% (BR3AS AP Eaﬁ‘bé‘PPéiiaf(%E of

application of electric field, bythe action of the each switch neans.
- 27 - cooking. .

23. An operating method of an operating apparatus of clainm
20, wherein the each first display means is at least one selected
from the group consisting'of pattérn;_graphic, character, syabol,
numeraland line.

24, An operating method of an operating apparatus of

" " claim 19, wherein the each'light function element has a liquid

crysfal material, and the liquid crys;él material is set iﬂ
light transaission state bi_gpplication of electric field and set
in lightshielding state by cancellation of application of eleetric

field, bythe action of the each switch means.

AR il !
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