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Thi g#tnvention rel ates to .an equi pnment operation panel, and nore Eh%%?N
partdécul arly to an equi pnent operation panel which includes an operation
signal generation electric conponent for feeding an operation signal to a
control unit received in an equi pnent such as a room heater, an electric
appliance or the like and is mounted on a casing of the equipnent.
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board supported thereon is then fixedly mounted on a casing of

the equipment in such a manner that the electric compcnents and
luminous display means which are required to be externally
operated are positioned in an opening of the casing. The opening
of the casing is closed.with a cover member having a character, a
-mark or the like printed on a surface thereof and including a
light-permeable section which permits light emitted from the
luminous display means to permeate therethrough. Alsc, the cover
member is so formed that a portion thereof corresponding to the
switch and the like which are required to be extermally operated
exhibits flexibility.

In the conventional equipment operation panel, as noted
from the above, it is required to form the opening of the casing
of the equipment into an increased size. This renders a design
for the c¢asing troublesome and causes a location on the casing at
which the equipment operation panel is to be mounted to be
subject to restriction. Also, the conventional equipment
operation panel renders mounting of the panel on the casing of
the equipment highly troublesome.



In general, a heater such as an oil roomheater or the like is constructed
so as to selectively adjust conbustion to a desired conbustion |evel

bet ween a m ni num conbustion | evel and a maxi mum one by manual operation.
For duch adjustnment, a variable resistor of the slide type has been
conventional ly used. The conventional slide type variable resistor is
constructed so as to nechanically slide a slider. Unfortunately such
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provi ded. 1Tﬁ;gn$jﬂpnehly reduced in thickness and mounted on an outer
surface of a casing of an equipment by means of an adhesive.

It is a further object of the present invention to
provide an equipment operation panel which is capable of being
significantly reduced in thickness while incorporating a variable
resistor as an operation signal generation electric component
therein. '

It is still another object of the present invention to.
provide an equipment operation panel which is capable of being
reduced in thickness while incorporating an operation signal
generation electric component and a luminous element or light

emitting element therein.

It is yet another object of the present invention to
provide an equipment operation panel which is capable of
increasing an area of a luminous display section while
constructing the luminous display section of a light emitting
element decreased in luminocus plane.



operation panel includes a first flexible circuit board including a main
section forned thereon with a first circuit pattern including contacts of
t he operation signal generation electric conponent and a | ead-out section
arranged so as to extend fromthe nmain Section and fornmed with a plurality
of connection wire patterns connected to the first circuit pattern. The
mai n section and | ead-out section are arranged on a front surface of the
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board may D&ortion thereof corresponding to the conductive members exhibits
flexibility. The main section of the first flexible circuit
board, the épacer layer, the second flexible circuit board and -
the cover sheet member are laminated on each other in turn to
provide a single laminate. The lead-out section of the first
flexible circuit board is led out of the laminate in & manner to
be insertable into the equipment.

Such construction of the present invention permits
mounting of the equipment operation panel on the equlpment to be
readily accomplished by merely introducing the lead-out section
of the first flexible circuit board into the casing of the
equipment and fixing the laminate to an outer surface of the
casing of the equipment. Also, the laminate significantly
reduces a thickness of the equipment operation paﬂél.

Such mounting of the equipment operation pénel on the



prové ded at a portion thereof corresponding to the light emtting el enent
with wi ndows or constructed so that the portion exhibits

| i ght-perneability. Also, the cover sheet nenber may be constructed so that
a poftion thereof corresponding to the lgght emtting el ement may exhibit
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the front surface of the first flexible circuit board to
electrically connect the plural filament electrodes to each other
therethrough, and the conductive members incorporated in the
second circuit pattern of the second flexible circuit board and
positioned opposite to the plural filament electrodes. The first
circuit pattern and second circuit pattern are constructed so as

to provide the operation signal proportional to a resistance
value of the resistive f£ilm between at least one filament
electrode positioned at one end of the resistive film and the
conductive members. Such construction, when a portion of the
cover sheet member corresponding to the conductive member is
pushed by a finger, permits the conductive member to be contacted
with a part of the plural filament electrodes of the first
circuit pattern., resulting in an operation signal proportional'to



spaced from each other at predeterm ned intervals and a second fil anent
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the plural filament electrodes of the first filament electrode
group and electrically connected to each other by means of a
connection wire; a thin or thick resistive film formed on the
front surface of the first flexible circult board to electrically
connect the plﬁral filament electrodes of the first filament
electrode group to each other therethrough; and the conductive
member arranged opposite to the first and second filament
electrode groups and incorporated in the second circuit pattern
of the second flexible circuit board. The first circuit pattern
is constructed so as to provide the operation signal proportional
to a resistance value between at least one filament electrode
positioned at one end of the first filament electrode group and
the connection wire. The conductive member incorporated in the

second cilrcuit pattern of the second flexible circuit board may
function to carry out short-circuiting between predetermined



forned wwth a plurality of connection wire patterns connected to the first
circuit pattern, wherein the main section and | ead-out section are arranged
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o e e dBipel Hhe0%, IRTRTL e S SRR I BN et 1

conductive rBsbéirskhcinsaitopebeern, wherein the main section and lead-out
section are arranged on a front surface of the first flexible
circuit board and the light emitting element is fixed on the main
section. Also, the panel includes a first spacer layer provided
with windows for receiving the light emitting element therein and
laminated on the front surface of the first flexible circuit
board; a second flexible circuit board including a main section
laminated on the first spacer layer, formed on a front surface
thereof with a second circuit pattern including contacts of the
operation signal generation electric component and formed at a
portion thereof corresponding to the light emitting element with
windows, and a lead-out section arranged so as to extend from the
main section and formed with a plurality of connection wire
patterns connected to the second circuit pattern; a second spacer
layer provided with at least one window for exposing the contacts
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BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her objects and many
of the attendant advantages of the present invention will be readily
appreci ated as the sane becones better understood by reference to the

fol l'owi ng detail ed description when congidered in connection with the
acconpanyi ng draw ngs; wherein: Fig. 1 is a perspective view

showi ng an oil space heater or oil burner to which an equi pnent operation
panel accor present .invention na appl.ie way, .of exanple
Fig. 2is adh{l&ett\glf Ee’g sh%né%mdﬁw%rr%?ﬁer?@ﬁf‘%& ‘ff’og:he q‘igXt “itqi
operation paﬁiémeaécéﬁﬂh%@“#f@tﬁﬁe%r'@%rﬁrmﬁveﬁrfw of the Se@?lgi f:?-elxébhe
sectional viecwdudkeboat®Nta ldonduttivd InlenblerFeéraried in corré&igbndknce 8o

sect ' onal V'fﬂ@ R&Eﬁgwglgfq ' @gc{)){% é ':'fg.rFllggeg to generEtg g%e 5osﬂe§:a%1on

sectional view taken al ong
schematic viEWnGE Hec‘é‘h‘iﬁ%é’ﬁtthob’éﬁ‘ aﬁqf’d'ﬁcﬁ&ne?n%r?omvieﬁ thet mefberei n a
si ngl e fl exildminaiteduot e Secaha qiadiﬁ: 1ageeasnd ddnzctruawa&tb fpatt we

flexible cir stt QO 5 e?n eg&?rce{of p'oidingef;c; Xhﬁ fx';EOVMe%FQn

essenti al part of ano St Pan e o era
accor di ng t CEHELEFERHLRINIEH i of'F’Fle main SeCFi’-@P Qf |t§13afE>F§T=n ﬁ/]r%ﬁbbé-ﬁovm ng a .
first flexi biecuitctodrdoarte Faest psyadedrd liafet hetirwapAesec et aif @Repanel

f Fi 7
"hcor por at ed S S e me s '?ﬁ%ﬁﬁfgﬁ#odﬁwﬁgﬁg%g% Ea@& RRPEFTad N |
a plan vi ew SY&F ﬁgeﬁts‘%‘%‘%f g nared PRcBREYD g iR fwen éiﬂleﬁFh‘éme

oper ati on panelingfleFigmingte. The 1é‘a@-outlsest:aorplm eachwoHf thahef it pmint
Opreratlog praéﬁonr%hﬁmexiﬂézlﬁrcﬁit boarr?s 16 Qﬁdlé’uﬂ %fatﬂlaaﬂaﬁ(ix%’éeshﬁ%ng a
giactC:“onal O\alll“éaw %ﬁo&fnﬁma’{{‘aseef§gﬁhfa I%‘a ggquim.m [ nd: gat [ onI :egrrent ;
Fig. 14 is a pl an viksp sthenisignal t genedagibode bestirigf campenenprimeludper ati on
panel taECOYCHH&gthihBBe mm&&br:: naetfﬁliz(anﬂexlble clliicﬁigléo&d @.niﬁti%&ﬁ C
oo aken s Luoe 0 Al e Cncaaces of Bpekbek iy it oL o
afirst fl eﬁllﬁcéréFF%hYt‘:W&efln‘é%r% &peéupﬁiwm@e@@erp#ﬁn%m@mtm en
panel of Fi ¢thelégcond spacdd Qayés. i STtendl &ReVievess kbwetgmembasard f1exi bl e
circuit laminated on the third flexible circuit board, to thereby provide
a laminate. The lead-out section of each of the first and second
flexible circuit boards is led out of the laminate.
Such construction, even when a light-permeable member
which is arranged above or beside the light emitting element so
as to permit light emitted from the light emitting element to
permeate therethrough while diffusing it is increased in
thickness, eliminates a failure in contact between the conductive
member and thé contact.
DE ON_© D G
These and other objects and many of the attendant
advantages of the present invention will be readily appreciated
as the same becomes better understood by reference to the
following detailed description when considered in connection with
the accompanying drawings; wherein:
Fig. 1 is a perspective view showing an oil space heater

or oil burner to which an equipment operation panel according to
the present invention may be applied by way of example;
Fig. 2 is a plan view showing an embodiment of an



board i ncorporated in the equi pnent operation panel of Fig. 14;

Fig. 19 is a plan view show ng a second spacer |ayer; and Fig. 20
is a bottomview showing a third flexible circuit board incorporated in the
equi pnment operation panel of Fig. 14. 8 DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Now, an equi pnent
operation panel according to the present invention will be described
hereinafter wth erence.to the .accg in awi_ngs. ferring
first o Fi gluppmEft SoIEELE8 pOG T AETRRANG Y R pRES ey Y an of

burner 3 and to whiklg-ad égudprrIfilospdr diewrtakencprlongulinge IE3pLLEdef s

illustratedrag.way of exanple. The equi pment operation panel 1 is nounted

on a panel mountingRor i gﬁ Qfseactti%taﬁle@%ﬁg of glgﬁé:meofw_t_gg gy}{]l_sﬁace

heater 3 by neans of ~an ‘adheSive or e pa nmounti Ng por n of
the top plaé 5a on which the equi pment operation panel 1 is nounted is
somewhat recessed amigospased sddtionae vEemi ke RAGhgtIMMedf-v dBEFpaNel
nounting poition of the top plate 5a is formed with a small slit (not-
shown) through which a | ead-out section 7B is arranged so as to extend from
t he equi pnent oper dti%n pafe? AcheMeFifnEleasghdhs. eaBLPRSYy SBrPTRREOR

equi pment openali siioyaansl Figon2 tWieeredal Agsbngle Elkkiblle ochrdulltl subatrate

insertion ol ¢t B | oack Ly §§Q£ifgyﬁggdtQ59u9@6té¥%§ibig'cir uit bobg¥s; an

enbodi nent of an equl pnent operation panel accor, |ng_‘2to t he present
i nvention will be g‘éé@r i’hdd i T3CTORBLeRERY hWigg. 2B esRtighePRIh ¥ g. 6
shows a si nghether gembsiimedtf d£xarhlegudpment t opadadtivat paddl wrcolrdpngviales

two flexibl @nel peditdntPadvdariofnd 9 incorporated in an equi pnent operation
panel 1 of the i1lluystrated enbodi ment. The first _and,_seco fl exibl
circuit boards 7 arLEiisb Egagﬁ i3 waﬁg?‘ﬂi%&yfﬁﬁﬁ’é gfex}%eeﬁ"ﬁ? t

mat eri al sublazd ineeuporeted in|theorequipnenkeopamdtionspanald ofefdad Circuit
patterns 13 and 15 #igy.medigf a pLaNdyel ¥Rowaid @ $4eBtaspated l1ugerpaste or

the like on. th [ dy rinting. The first and s d flexible
circuit boa}ggg’}-ggﬁad 955{,)9‘35 tE%omﬂl?pﬁ“eﬁ%ggpeﬁa#bm‘s,pagfg fg}&p%eg'on a portion
t her eof except contBe- 3€cifonsPlsn vRevwf shayingh@ Second a®F tapefterns 13
agq %5. vvi}hihagub?tém averheaéquipent dpepatickd paneipectFael yv; each o;_
ichis formed o i RyU t;kglgne past irst
circuit pattern 13,ﬁabs' s%m%n% % |g.%lig‘,ﬁ ?g ﬁbéﬁ)#qu&gﬁ&gg%ﬁeeﬁagéf? % t he
first flexi 5P 8 F49-bdard 7 and includes contacts SWM1 to SW5 of five
push-on swi tches SWig.o 18Vs(&ipla?viea sohowing aVRirofit homndalfbe aesi stor,

a pluralitypumeral indication segment;
Fig. 13 is a sectional view showing an essential part of
a numeral indication segment:
Fig. 14 is a plan view showing a third embodiment of an
egquipment operation panel according to the present invention;
Fig. 15 is a sectional view taken along line XV-XV of
Fig. 14; .
Fig. 16 is a sectional view taken along line XVI-XVI of
Fig. 14;
Fig. 17 is a plan view showing a first flexible circuit
board incorporated in the equipment operation panel of Fig. 14;
Fig. 18 is a plan view showing a second flexible circuit
board incorporated in the equipment operation panel of Fig. 14;
Fig. 19 is a plan view showing a second spacer layer; and
Fig. 20 is a bottom view showing a third flexible circuit
board incorporated in the equipment operation panel of Fig. 14.



of wrings LI and L2 connected to the contacts, and a plurality of wrings
L3 connected to a |um nous elenent or light emtting el enent constituted by
light emtting diodes LED1 to LED9. The first flexible circuit board 7

i ncludes such a | ead-out section 7B as lygiefly describe above, which is
formed thereon with a plurality of connection wire patterns each consisting
of an extension of each of the wirings L1 to L3 of the first circuit
pattern 13. In Fig. 6. a art of the W|r|ns L3 to a nurreral indj cation
segment consi sting Bf3eddh-RRRaRtEER-REnd g b et =consi sting
of seven light em tl\tqwngadl edemmmgoperalﬂm mnbd\racwmtof theevity.

Al'so, a wr bBdséfc %ﬁ}éxttébneﬂﬁlpfbet ﬁ%sbﬁﬂﬂé@%er%@.ﬁhf@@r KRS TeifkOWAEE to
omtted. Thghl ead- out sg_cU%% formed at a distal end thereof with a

connect or coRfieRTTER B ’fﬁﬁ shown) connected to a connector. The
connect or connect i dref@irgdngofirstt tohBidi st alareed lofpade Headgrodt whieh ilsn 7B

I s guided I@h%ﬁ@%@&@dﬂ 8£04n tcﬁq Q:QEhéfe@taxﬂf'd:o' QReEH 65h 'é&fu@.ph@ﬁt
connect or provi ontrol _board gf a CO arra in the

casing 5. V\ﬁBﬁr‘?ﬁg"’b(ﬁﬁ?? r "% R @PPIRSRI £t 5#?93%&%6" n i ncr eased
di st ance fremhkcorﬂhmle‘m@m@t tdmreénmm@elnéyibemwn%m’gea atparelend of

a relay Cabh@uﬁ’éiﬁ@@iﬁii‘t&@nant@ g 9mdtér9£ncm% caBLagl odoafed o1 espddd Ng i N

t he connect oD | ectr.ode t the dis d of I d

sect on 75 BRFREE! Dotk degBenth Hhaddbates, o R 1988, Oimd Baps il ving,
di odes LED1PP&t EDQ’%&&? &orpPiate Sachnpvihiwe Yhegkauipment r?@eaasaen and is
mount ed on pafBlof i Mouwntkdt ¥s ca‘on@wﬁatrﬁeke&m talsecémpated withi theattern

13 by neans &!é?:tt: Si Mele)Sgc] ' to
LED7 each ar gx%%:ﬁ?% \éfiﬁgg&ﬁr \(@g %-PS I ca |% gn opée}lr %ﬁgﬁg%
operati on oPl&tejdRris §°ﬁ§‘égs§f LY aoﬁmf-"ééd?%bt dmofey 8howm ) { HFougReWhiER & t he
light emttilegddoodesediibd FRdid FHiGaagedaskp=eca extiesdl 2nomaher al s

ndi cat i N9 gRuBRER IGHRaBYBh p éle&pggesueﬁe (Uasta.?xg’f' kagout8nli 85! tne

emtting dio LED1 to a are driven L ve Si d fromthe
Cont ol Juni SIRTPESTG FTATAERE BRAST, 16081 EhAFARMT doht SATTERUHE he' w11 g

L3 t heret o. following Frsestitacef iRk dkafheut ayaciiios 7Rsthlnanghi sheosbituct ed
of a plurality of fidwamaat eﬁﬁ@&n{éﬁ@eszAnaémrw@atoap@réﬂm paHeface of the
(L5 a2 RoBahtg! o B85 Bedodil Tty watile adibsds Qs =
reference to Figs. 2 to 6 wherein Fig. 6 shows a single large-
sized flexible circuit substrate 11 which provides two flexible
circuit boards 7 and 9 incorporated in an equipment operation
panel 1 of the illustrated embodiment. The first and second
flexible circuit boards 7 and 9 each include a board body made of
. a flexible material such as a polyester f£ilm or the like and
first and second circuit patterns 13 and 15 formed of a .
conductive pasfe such as a silver paste or the like on the board
body by printing. The first and second flexible circuit boards 7
and 9, as shown in Figs. 3 to 5, are provided on a portion
thereof except contact sections of the first and second circuit
patterns 13 and 15 with insulating overcoat layers 17 and 19,

respectively, each of which is formed of an insulating resin
paste by printing.

The first circuit pattern 13, as shown in Fig. 6, is
formed on a main part of the first flexible circuit board 7 and
includes contacts SW1l to SW15 of five push-on switches SWl to
SW5 (Fig. 2), a contact VRl of a variable resistor, a plurality



el ectrodes 21 are arranged in a manner to be substantially parallel with
each other, to thereby provide an el ectrode array. I’Pprr:utaL:t -y of _1he
filanment electrodes 21 positi oned on both ends of t! gHét féicuodgoagr;-_-[;- y are
el ectrically connected to each other thygugh end eljectroe€s:28:gnd

respectively. Reference nuneral 27 designates a thinor- “tHickeresi-st.i! l/e
film27 arranged so as to bridge the remaining filanment el ectrodes and end

el ectrodes 23 and 25, to thereby electrical con ect the el ec %:jss/t to
each ot her . SSWEF3R8s LdspRei LAk PPPRFSed |t cfé{‘ﬁ F8n ?%tsb'e angi g P \1 e
fornmed by sepfitviringg Ldheommectadetoi & lenidesisr edemenbeont H-light emititdnde

fO[ {md OESaei&fﬁé&E idﬁsﬂ@%ﬁ?e@%;ﬁ@.&?ﬁf‘ &ﬁitﬂﬁrx@ﬂdiode% Ifﬁl'.mﬂigl gesond 'mter gul td
pa ern | or a ear Seco exl e. Circui oar
Do oh 1o Elrst emdlenel S8 BhalirT tlns TRt OB 4 dedrotn kit idn
flexible ci 7Buds Woimfdy7describeclabdes. cdnicictis Svened ch@mronovithe2 push- on
swi Ej Cht SW. bQu%ﬂf'ot& cghne@tithV%Eké §a§@ﬁise%heag@?£&&qﬁgt Ffuam ng ?
conducti ve ne con te on (0] e.res or,
and the wir FRHERIPHA g%t\ﬂ ﬁﬁg alghdzo é3a?5 %}b :% gdc{'%c'% 5
wirings of pattérnsk3.ci IIeuFigpaﬁt:t ér pagy Qﬁrﬁ'@gwiﬁi%@ﬁriéttﬁ%ﬁ E\imﬁﬁildl ng 31
t hr Oug[l \Qfm dii&@tjfdnr %Tegfnéﬁi.(:j &{r&l@tﬂ.ﬁyléf hareth 11§H€1 Secandgf hﬁmfé er.ztns
circui oar re conne e eac I rs

ﬁ ?h%&uﬁ%&s%sg% Seven f&%h(ﬂ1 U %ﬁg &iggés QEDB f

flexible cife of ¢ 853 poSsi cond “Cricurt pattern
15 obt ai neddgyetepdiqfoshagsekr #eéﬂﬂlﬁem@lsé’ cPrEﬁﬂn%@&ré gigtrl RO% j r st

fl exi bl e ci pgutke A cdt S&eciBaV 3Bl €5 sitieevelseCc bnadee@9 iThealeadgmut

opposite to LQ@ &U tfshﬁ atocg s&ﬁf%g@%&@%ﬁ@%oa&% are

arranged opp03| e con he second fl exible
circuit banﬂnQe‘F"siq’btel%&tﬁ?d%t (ot FBAVR hermdrecsadi £9 chAIPeESPT espBifti ng
to the |i ghtoanettomgotinedeidicRllenitrbda 4t ridte \diindelv ad oft thepdead-onmt

ther eof posggaeﬂ&{% agr 5@3&&9@6&% Eﬂetafsiﬂgafst o%”kﬁé'é&i%@ﬁ%saxk@m to

LED7 with a secon R4 a_p her eof po |t| na

corr espondi MB5¢5*" ?q‘nei”r’fﬁnﬁ?ﬁl é‘?’fﬂﬁcc',c&ﬁ Bh %%‘%ﬁfgr?t“ Bofithty P e I i ght

em tting di cdstreERRidndrr&Em@edyimh thet d@sithavhdoWhed. the ConneCB@Jé‘ween t he

first flexi BbRnéttLit lelleardad ﬁl@phlaedsg@%ﬂ fnlcesbbé@ distanick boodi ke as

ihgmm in Fi ntroickodr tggrég](%ctor may be arranged at an end of a relay
cable arranged so as to extend from the control board, resulting
in the connector connection electrode at the distal end of the
lead-out section 7B being inserted into the connector.

The light emitting diodes LED1 to LED9 each comprise a
chip-like light emitting diode and mounted on each of a plurality
of electrodes on the first circuit pattern 13 by means of a
conductive adhesive. The light emitting diodes LED1 to LED7 each
are excited fof the purpose of indicating an operation mode,
operation of a timer, a necessity of feeding of fuel or the like.
Also, the light emitting diodes LED8 and LED9 are adapted to
display numerals indicating an operation level, a temperature or
the like. The light emitting diodes LED1 to LED7 each are driven
by a drive signal fed from the control unit arranged in the
casing 5 of the equipment 3 through the wiring L3 thereto.
The contact VR1 of the variable resistor is constructed

of a plurality of filament electrodes 21 arranged on a front

surface of the first flexible circuit board 7 so as to be spaced
from each other at substantially equal intervals. The filament
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spacer |layer 33 of a single-layer structure provided with a plurality of

w ndows WL1, W12, WL3, --- which receive therein the contacts SW21 to SW25,
the contacts SWI to SW5, the contact VRI of the variable resistor
constituted by the filament electrodes 21, the light emtting di odes LED
to LEDO, ---, respectively. The spacer |layer 33 is nade of a dielectric
sheet material formed by subjecting a polyester resin powder to conpression

uhite heall Bectfudd 1A10akl adrdifeR01ROR Wt X BLDLED SR FI €xI DALY

as_ an adnesive or a pressur sensitive

and el asticit c
adhesi ve apB ?1¥%Jdl?]0 “@'é:gheﬁf’hb ?’?F%uFPaE’é%r?%rWid?e%l?Jrer?d"mF}ebéFﬁ%Y
formed t her3opluralityn ofidiikei fildmener elaotradasm)l poghtionesll onetoth ends

he sbcond Dfolne @ el&ttr%e'&*@ EECELEPBALATN cofife SO d RaBhOGtnek (© ©
surface the%ﬁ?u% %E? @ét a%‘g z%l%ﬁﬂeé’t%i?ﬁﬁ%d HPEETEBSRE surface

t her eof oppouheral 2% W@Sﬁ-goﬂtesur fthde of thixlsersidtivexiilme 20i acvangdibar d
9 with an agbesg\@ I@:ﬁe@ehtﬂélﬁ@n{aeeleﬁsdfifbxﬁéutc%aeeeroaége amaeﬁa sheet 35

i s made of a fl y efic re eet e such or exanpl e,
a pol yest er *#FF ‘f ﬁ? FPE 5% elaer%&?F gh t‘ﬁ‘e‘}qﬁff g?ltlonal ly
correspondi A§eEEredRs |nOgnecbmtltarng Hheme'shwndsi&tpVGréim >27oﬂ.smﬁﬂdbwm W22
as shown i ntE'Se thin,The hBysod qrdméaptw@ﬂ,uwe&qa Wh<r&fs thanSpacEs sheet

W
e o1 o CoARERER SPHCSRONNS ) ey KB gl B

functi ons t 8SEeRDAF@EREckness of a |ight-permeabl e nenber 45 which may be
arranged on the |i ghle estbhd nglrduotepattérd NS pYr poswedionial teakngutfgiy .
Wien the Sp@f%néas}’ onlx:i?’fi@ﬂﬁe %ﬁ%%ﬂﬁ!t%@%f«f'sew?x%ﬁ“i& t%%%tsq.é;g @Bet}%é)r med

into an increase
el i mi nat ed. 2RAVET rﬂ',ersé"éé@epnf??ﬁ%lﬁ\’é"%écﬁf of h@%pf-éé’ért EL§%ibies Ghrgubs ‘é%ﬁ“?q ed
out either Byandcimzsideg achtactienSWlotot $W2 S paC ehel pysti- 3B swiisehf SWI dwy

constructi ngwgh@%a%r gaMS&a&?e JsRhe. élayéééaé %)éel’:oééfiﬁﬁ}éirn% a In
the illustrat eg g own in acer sheet 35
has a cover “8RgREt mbgg ‘F%ﬂﬁ%&dw?ﬁ’éréﬁ Wéﬁﬁh‘%lt%ﬁgﬁawgﬁ?

adhesi ve | ayesigtor orandd tbé eiriadgiseditvendrlpr e Ther wistmgs tlidv@nddhbsaxe.
The coverdsbeﬁﬁemeﬁo 3lel WiShdObLReeht NBIrd Ji9R81t pPOdrn0n 3t h&f&ﬁ)&n
cor r espondi ng

operation séc %"gx}]eacatf]l n‘a%\J}'aFc’:‘é&)’rx{,g Pdsi gf?)‘r‘gt&) ieiia 5%335%’{7‘:0513?“% Bortion
t her eof i ndFéaFeHt foagd 7t and\Faond ﬁheﬁﬁyl%mfm‘lﬂ-tf Peaxdid iarp. caprectade
cover sheet toegbei thers SDottdddnkbabnathd eRiistafpexib e direntef board

o espondi agiaﬁ%é%gevl d 9861 €104 4" 4ng! EEa ' 1o/duR! pRELLEANSC ool fea
Y superposing the second flexible circuit board 9 on the first
flexible circuit board 7. The movable-side electrode 29 is
arranged opposite to the filament electrodes 21 and the contacts
SW21 to SW25 are arranged opposite to the contacts SW1l to SW15.
The second flexible circuit board 9 is formed at a
portion thereof positionally corresponding to the light emitting
diode LED1 with a first window W1, at a portion thereof
positionally corresponding to the light emitting diodes LED2 to
LED7 with a second window W2, and at a portion thereof
positionally corresponding to the numeral indication segment
constituted by the light emitting diodes LED8 and LED9 with a
third window W3. _
Between the first flexible circuit board 7 and the second
flexible circuit board 9, as shown in Figs. 3 to 5, is arranged a



menber 39 is made of a transparent polyester filmwhich has predetermn ned
printing applied to a rear surface thereof in such a manner,,LhaL a portion
of the transparent filmcorresponding to the I]qf‘rt """ efm’L‘Ll_

i ndicated at reference character 39a i n1fig. 2, g & EE t?anspar ent or

i ght-permeable. In Figs. 3 to 5, the printed ﬂllmlé mﬁftieﬂ:i~eF t he sake

of brevity. In the illustrated enbodi ment, the first flexible

circuit boar i,nf I‘CI t 43 0|ndtoare r ace thereof
through an agﬁ%%‘?\a/feaﬁeré q%‘rgg‘ ?%eFe% ?(‘%e %mﬁ‘%%& #fg%x? bl e
circuit boaPélu’?aljrﬁ\ﬂ%F’,inéa‘e?n Wl eWh?- or¥ldhg shewhiach jmeqedwensbesetn ithe
requi red. Thustatte FWaistof fws bltﬁecbél@t&étsbmd ¥ongwide tih@i Befltaltt aalll y

Lo the casi By Bnofyddiara@uEgrRl..S Lt oal Oy, AR RGNS LaYel dRde of

an adhesi ve or g!irlessure SensSitiIve a t he
first flexiBle ER® chiightheBiating dipdeselERk @ PSPPI o th@especbhvedich a

plurality ofhéhepd¢dmmmgerebecty adas 24 £aludleltrigsHdit aRREAEA] \ﬂn@d the

vari abl e regi,s of. p ecti Qns 7

proj ecti onsﬁg &196 t%'ntgh%nﬁr‘gl Qr T %J%elage&{‘%égdfé%é% i Iogn‘é'ﬁfl%l ectrodes
21 to be COHFQE%%%I' HasHLEARg H%Wéll%np?/r%ﬁe@néne%%hﬂ%b%btlon of the
cover sheet fhexberl 3§ ieadpesdwedciyyt orTite ispaceasedyén 3B dagr af. adndwivght of

the project bp_ng ?eé%ebgeﬂgiﬂ%egdﬂésﬂ?%'ar L eﬁoF$ h@iﬁﬁétfggggxs%c% ion

sensitivity vari abl e resistor to ,_Inthe

i|lustrated® Bﬁﬁ%‘?ﬁe UlLing 40y PriLpa of oFpRd é’lhéEFPBd@schPnaPPBﬁﬁbﬁbe 23V§St h
ends of the(sbtcshaad aﬂ.ghgtyar@ucednmtﬂﬂi.d}maeach ot her through the end

el ectrodes 23 and %% %ﬁedffﬁfét?%@e&b&%{!f‘odﬁ{éntth%sasﬁgdﬂ Mpigsi ﬁ]q._rbcg val ue
g ostBh R L ALRERIA SRl Pt i, oL fanlRIAY YA <

equi prent  ofEeRE | VI fsssekhereathyith| asspanest sbrbbdd hemhiche Ladésrndi on

|'i ght - per meabtearmydieacdSthet&fs ¥ppestEd kel tARO¥PonMuTFake FRIOT a
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spacer sheet 35, as described below, functions to absorb a
thickness of a light-permeablé member 45 which may be arranged on
the light emitting diodes for the purpose of diffusing light.
When the spacer layer 33 and/or second flexible circuit board 9
are formed into an increased thickness, arrangement of the spacer
sheet 38 may be eliminated. An increase in thickness of the
spacer layer 33 may be carried out either by increasing a
thickness of the spacer layer 33 itself or by constructing the
spacer layer 33 into a multi-layer structure.
In the illustrated embodiment, as shown in Figs. 3 to 5,
the spacer sheet 35 has a cover sheet member 39 laminated thereon
through a transparent adhesive layer 37 formed of an adhesive or
pressure sensitive adhesive. The cover sheet member 39 is so
formed that at least a portion thereof corresponding to a switch
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| i kewi se constructed as shown in Fig. 4. One such |ight-perneabl e nenber
whi ch exhibits light diffusing properties and |ight- perneable properties
may be arranged with respect to a plurality of the light-emtting di odes.
Al so; when the nuneral indication segnmeh8 is constituted by the |ight
emtting diodes LED8 and LED9, one such |ight-inperneable nenber 47 formed
into a large size is forned with seven holes in a letter-eight-shaped
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si gnal genekrakiefor! £ IHoeme@PONLH pi@Fality of projections 7a. The
projections 7a permit the movable-side electrode 29 and f£ilament
electrodes 21 to be contacted with each other only when an
operation section of the cover sheet member 39 is pushed by force
increased to a degree. A height of the projections 7a may be
adjusted as deéired, to thereby permit operation sensitivity of
the variable resistor to be suitably adjusted. Also, in the '
illustrated embodiment, a plurality of the electrodes 21 arranged
at both ends of the electrode array are connected to each other
through the end electrodes 23 and 25 as described above, so that
2 minimum resistance value and a maximum resistance value may be
positively inputted even when a pushing position on both ends is
somewhat varied.

Also, the equipment operation panel of the illustrated

embodiment includes the light-permeable member 45 briefly
described above, which is made of a semitransparent plate of a



feedi ng an operation signal to the control unit arranged in the equi pnent
and a light-perneable nenber 145 is arranged beside each of light emtting
di odes LED each acting as a light emtting elenent. Also, the illustrated
enbodi ment is so constructed that the |[14¢ht emtting elenent is arranged on
a first flexible circuit board 107 and contacts of push-on switches are
arranged on a second flexible circuit board 109, unlike the first

enbodi ment descri bed above. Further, a_spacer r 133 ar anged et ween
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LED16 each ovid erecn Wt e menber 146.
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di spl ay which carries out a reversing action is arranged between the
contact SW1l of the first flexible circuit board 7 and the
contact SW21 of the second flexible circuit board 9. The contact
SW1l of the first flexible circuit board 7 is coyered on an outer
peripheral portion thereof with an overcoat layer 17 made of an
insulating material and the conductive member 49 is positioned at
an outer peripheral portion thereof on the overcoat layer 17.
When the cover sheet member 39 is downwardly pushed at a portion
thereof corresponding to the operation section of the switch SW1,
the conductive member 49 is deformed so that a central portion
thereof is contacted with the contact SW1l of the first flexible
circuit board 7. When the central portion of the conductive
member 49 is thus contacted with the contact SW1l, the contacts



and the like to be provided, as conpared with arrangenent of the
| i ght - per neabl e nmenber 146 on each of the |ight emltl ng d| odes
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t hrough t he overcoa{_)ﬁ conductive 149 is
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flexible circuit board 109 is formed into an 1ncreased thickness

as compared with that in the first embodiment and therefore the

spacer sheet 35 incorporated for thickness adjustment in the

first embodiment is eliminated in the illustrated embodiment.

The first flexible circuit board 107 on which the light
emitting diodes LED are arranged includes such a first circuit
pattern 113 as shown in Fig. 8. The first circuit pattern 113 of
the first flexible circuit board 107 includes a first drive
circuit wiring L1l for driving light emitting diodes LED10 to
LED16 for individual display and a second drive circuit wiring
L12 for driving a numeral indication segment 100. In the
illustrated embodiment, the first flexible circuit board 107
includes a main section 107A having two lead-out sections 107B1
and 107B2 led out therefrom.
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structure. Alternatively, a spacer sheet nmade of an insulating sheet
material nmay be | am nated on the overcoat |ayer 119. A cover sheet
menber 139 is provided on a | ower surface thereof with a |ight-inperneable
| ayer 138, which may be nade of a |ighti1énperneable paint by printing. The
cover sheet nenber 139 is formed of a polyester filmexhibiting both
flexibility and |ight-perneability, so that portions 139a to 139c of the
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made of a | P@FﬂlFﬁp@ rdgreasedt lmiglousndréar mdlesiirhd elongated display
and the like to be provided, as compared with arrangement of the

light-permeable member 146 on each of the light emitting diodes.

The first spacer layer 133 is constructed as shown in
Figs. 7 and 9. The spacer layer 133, as shown in Fig. 7, is
formed into a thickness which permits an upper or front surface
of the layer 133 to be positioned above an upper surface of the
light emitting diodes LED mounted on the first flexible circuit
board 107. The spacer layer 133 is constructed so as to exhibit
flexibility and some elasticity like that in the first embodiment
described above. The spacer layer 133 is formed with five
windows W31 to W32 for receiving the light emitting element
therein. The spacer layer 133 is provided on both surfaces
thereof with adhesive layers 132 and 134, respectively, which are
made of a pressure-sensitive adhesive.

The second flexible circuit board 109 is mounted on the
first spacer layer 133 through the adhesive layer 134. The
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| ead- out s&W3LOBKZOIEH ithef ovEBcbad Wayarcongectimis,pahéerthd béndonhies ed t o

the first t t fl%s e shihgboard 207
is fornmed ‘},LE;.SQ& LEd %se i?lrég 2% a centfﬁe?éégj?sf}n he Qé rc?w g gon bot h
upper and the central portion being contacted with both elec odes

pair constituting the contact SW31l, the switch is turned on, so
that an operation signal may be outputted. When it is required
to further increase a thickness of the second spacer layer, the
overcoat layer.119 may be constructed into a multi-layer
structure. Alternatively, a spacer sheet made of an insulating
sheet material may be laminated on the overcoat layer 119. _
A cover sheet member 139 is provided on a lower surface
thereof with a light-impermeable layer 138, which may be made of
a light-impermeable paint by printing. The cover sheet member
139 is formed of a polyester f£ilm exhibiting both flexibility and
light-permeability, so that portions 139a to 139c of the cover
sheet member 139 on which the light-impermeable layer 138 each
act as a luminous section. Intensity of light may be adjusted
depending on suitable selection of a refractive index of each of



| ower surfaces thereof wth adhesive |ayers 232 and 234 each nade
20 of an adhesive or pressure sensitive adféstverrespeetively. The
first spacer layer 233 is made of the same mafleti@ISrEsTthatadaqr [t he spacer
| ayer 33 described above and fornmed w th8two w__n_g_gﬁfi’fi.drsivgecei vi;ng two
light emtting diodes therein. The first spacer—tayer=233 is
| am natedly forned thereon with a second flexible circuit board 209, which
may be constructed j[n such manner sho in Fig, 18 | i4gh a control
unit 300 is oé&ﬁ@t?p?ﬂ'éeaé’gﬁem %338#8%’2 T V\slgleﬁ% '?ﬁ&e‘gles%w(}o%d f1exible
circuit boartgapgparen¢prihedeofi. ;and die ddkeaceSuitabdef seteftiPs&foRd
circuit E/gtz hﬁ][t@rzéi f&ﬁlﬂ:ﬁi BEvér CiHHeAChnem¥E2 D9 pepuslisotheviight-SWM1 and a
cont act of _a varia resi st or, cqnpt of,a
pair of el e&%&géi‘ﬁr?%ﬂt&@&sa?%%ttﬁ gﬁgg g? %ﬁ%idn%\é%héﬁegﬁgé %&Cﬁsg’ggs&fo be
opposi t e t o exhdhist Hoe samee funptian asRhef 1ight \Rarmgpbie r ByIRa% L 45
?Olnst ruct efl m‘isagim_ﬁﬁaﬁéd AFeBh gemett lethél’Dmﬂ—?iélrmdhbge ane;m{hﬂ:alli;aﬁy of

i | ament el ectrodes 1.arr on t a t on
flexible circuit bo%r"g' gg‘g%g“e[n% ggggéégé% %Sr (?rlﬁ ggcﬁﬂ%t{%&g '
pr edet er ni nemboddment| wikhdeafarthan deiscarbad witde Teg8eqFd UL ifidSudithg a
p: ural i Ejy ofarfd |1QU'eﬂheﬁéﬁT31Fﬁ.@deBl Zhdwal hangedimine eperheidn | mameit 101din
el ectrodes S S e, W, enkl chLrRdese421 an
el ectricall %%iaan%ggt g%é)’t glztegéﬁé%t%erl%lggub%%&(%e?%?o% wWre a%;24. A
plurality ofinGicafiAR W/EENLo4RS D P15 thﬁe‘ai%‘i“iﬁoPﬁaﬁﬂdgo% $h&OFPPey
filament el etiereda @ithps cdrstituperkcdn hebf whinterts ebsstreckead ZR] agr &0

el ectrical | Regh ol {0, $ACUn EUSIS D oBBaNEES Tt LBk eRkEOURS 23 and

e
225. The end el ectrodes n are connected.t i ngs nd 3,
respect i vel yeIMRE LEOARR 83T ORe r £1 91 LS EEH é\iﬁ?dc%WetBI %?%sfl_t%q%aerré’%\i?
el ectrodes ARAntowpst dbtiti M tthe tkbusttaftiedaswhodiiasdt.r e girtipll Poard
connect ed at;qya 9RAmbBEr&OHNGiAIdd Iiddnl @Ra The @ndughephtostas A2Focanda225

and the plural filanment el ectrode 1. constitut] t kT | | nt

el ectrode gr%ﬁugﬂgﬁw?feﬁ SPPShH g?élztsﬁélr‘:gofm%\?t%&g cé%%r‘%h ?ﬁalgnd ot?ﬁfhi ck
resistive fidtadag.f ofhe|almcuilsabeard ddfacisn§ormad o0 gRenene| danssdes 221
to each ot hafitnlkagaecenskfdodesbleo€ifartidonheat o hd pal tHesothemiend

section 20 gptr%%g%ahggg ;)é) ﬁir&%\%ﬁt %Qgci?zoo%% dhbaNIeHhS L 12%kBas L fit fdnam the

mai n section ) th™a connection wre pattern le'-i. Th%
| ead- out seck9Qh ¥PdgB 8Fe thades € oRdSTAREE BP&1cPRCRiFpSRPgected to the

circuit pattern 113 of the first circuit board 107 or an en@ of
the connection wire pattern 112 by plasma welding.

In the illustrated embodiment as well, a back plate 413
may be arranged as desired.

The circuit board 100a is covered on a surface thereof
except an electrode section thereof on which the light emitting
diodes LED are arranged with an insulating overcoat layer 100e.
The overcoat layer 100e is laminatedly formed thereon through an
adhesive layer 100f with a spacer member 100g. The spacer member
100g is made of a light-impermeable material and formed with
eight windows 100m for receiving the light emitting diodes LED
therein. The eight windows 100m each are fitted in an upper
opening thereof with a light-permeable plate 100j which may be
made of a light-permeable acrylic plate or the like. The spacer
member 100g is laminatedly formed thereon with a cover sheet 100k
which is formed on a rear surface thereof with a light-
impermeable layer 100i by printing. The light-impermeable layer
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21 - 209 is provided at an end thereof with a connector connection

el ectrode. In practice, the end electrode of the | ead-out section 209B is
inserted into a connector of the control unit 300 arranged in an equi pnent
on which the equi pnent operation panel B9 nmounted and the second circuit
pattern 215 of the second flexible circuit board 209 is electrically
connected to an internal circuit of the control unit The control uni t 300

carries out predgterm ned control depend| ng OP 88 on Si éjred
thereto frohPPhelSWPITH IR #4r R A 108 FRebPOt RPSLESRRPOIY FNET §Bﬁn 9 has
t he | ead- outtostbei bholRO-tRermeabhe glatet 1pDdxwithe acﬁﬂ-eal:tpftmﬁ@lgosie@t#m’ect ed
thereto, sogyubgt a&h&n@&i&x{totafuahé Jﬁ.(ﬁ@aﬁaii?k“& m.ﬂit&ielgl aﬁo@asgrasal the the
light em ttng E onst | %ut e (%11%: ttlggi ﬂ.‘l‘r?\f%n

The second <P ?;?‘T EIEE3 r P Frdbishnt
surface thedsofommerpiaklw ayahlakies tobe Bﬁ@ld\m \ﬁlatch aﬁ thes pumerad | ayer
219, which ijpgiedei®h Sdyniehtd! 860 Ng resin paste or insul ating pal nt by

screen printing. T su) at is u ornatl

plurality of dot-I P%é qa}}?s&llg #@a%e%ﬁg@ﬁggﬂ%n%r ﬁ%’ﬁg%‘gg erlmgﬁ |?uuclle

di rection ofl4Bhésfarrangad deside othss lZSEtaﬁ'diQ@;_ngoﬁlgﬁﬁ%t of Sﬂlﬁ’g fil arrent
el ectrodes. &Eangeﬁ@mﬂ rﬁdye)biebhgppierd: ot theaf trA) 2mbsdinemt deasicrthbag ndows

W1 and Ws2 ?,(r rgggﬂl Jt_é}%rtelﬁg (gr}tiéeém Lt 'tE'g el enent therein. Al so, the
2

second flexible cirtcui I"am nat edI y forned thereon with a
second spacer | ayerREEERIBGoRSH &h Fidhedftved | HiEd embodimento®f AR Fig. 19.
The second wg@temehdy@ferXtliofbyalisl maderaing o see prasetatinvgnmoerisl as

the first spaqeL.Layes 233 o &H%ﬁﬁ@%@&% 5 Janear o%5é od St icRRgcKa LD four

wi ndows W1 't0 recei cont act fr ovi ded

on the firsttMPPEAPeRE Wil gensrpligodesignated At refetiffSs pUREF
251 has a t Hincdufiegxa btaxrigbleurésistard c262thagtiedtiad at hevelomanfigs $¢1|¢Sd

fl reggleet ﬁ'ert%U'aEtPQg‘rQ Qﬁaala?ﬁxzmr B\ olgneEbetrﬂ&bcdntheﬁBEChmzealr§§ra o
Su S S

261 wrih o e ERttle Hiteurh Sqard RRT EpE dhdediuR O e RARERRASY T
circuit pat msnstgrcomikmtt@d eyuipmenit aperatiane DangL E&h ihowny &0 nEiafer
254 cont act gblkg wst h me:dﬂdéeakoxfxI&ﬁm&heehﬂﬁgmdzaﬁbme&z of the
contact VR2 Qe LR daALANS I 88l 2L g Jd%gegng - d A5 eREEORnd 1Y Rl Echidddi t

board 209 Natctive ms
in the second embodiment of Flgs 7 to 13, except with an

additional prefix of 100 such that the equipment operation panel
101 previously shown is now the equipment operation panel 201.

In the third embodiment as well, as shown in Fig. 17, a
first flexible circuit board 207 is formed on a front surface
thereof with a first circuit pattern 213, to which only light
emitting diodes LED41 and LED42 and a numeral indication segment
200 are connedted. Between two such light emitting diode LED4l
and LED42 is arranged a light-permeable member which permits
light emitted from the light emitting diodes to permeate
therethrough while diffusing the light. The first flexible
circuit board 207 includes a main section 207A and a lead-out
section 207B arranged so as to extend from the main section 207A.
The lead-out section 207B is formed with a connection pattern Ll4
connected to the first circuit pattern 213.

The first flexible circuit board 207 is formed thereon
with a first spacer layer 233 which is provided on both upper and
lower surfaces thereof with adhesive layers 232 and 234 each made



be fornmed by printing of a conductive paste such as a silver paint. The
third flexible circuit board 257, as shown in Figs. 15 and 16, is fornmed on
a portion of the rear surface thereof except thereongaetive=nenbers. 254 with
an insulating layer 255, which may be mde of anii'hSuPEEFhgAR 85EN 1paste or
insulating paint. In the illustrated enbodi ment,/ the igkhatiing | ayer 255
is arranged for the purpose of preventing formation of a step due~to

ar r angenent og athe oD uctive nenber 254. lhus a reduction in tf}iﬂrckn;gﬁs of
the conduct i%e MeRBEr-252% I&F6FSYIT i9705d52Ee | 3G e S8SBPCHhe Haheslfe

| ayer 219 mBAnst sPAcer lawear@3sdi iy mAdeapfahyensane oltenldalnasi| thathgorayer
255. A![ SOi time @@aduetia‘fe.zrrmbaés%%%ds agefré”g&xl@rfo?xﬂzé@rzhhelt‘ihﬁvb@rvfi@ﬂ‘dol‘vst f
opposite to ament . el ect.r.ode Wi a plurality o
dot -l i ke i nsﬁsﬂ(}g‘t%ie%i%gg .edr"!s0 ggg;“f n° i%t&ﬁai ?68‘%%%%%”? &tion of the fil anent
el ectrodes 221 and P22 .figst Spacer slayss Aay be Fardaasedivefommed ithegeari ng

pai nt as thevivdsul abtagd | 1A 28 5c i ift0bBBREA CHOL Uwhakhl Mawi 6& f or mati on of
the insulati 5 Ln t spacer 6 a i psul.ati.ng space
256 are arr aér?fgle%@ségggé f% sgz?lefknrgéjéen%vﬁ {;% 5%8#?01?’}1?#9? ggm ¢ n"{:'jr?%lc:r%1 them

bei ng preverf®FTPLolrbei P dfpsBeve faF dhehsekhrt cpiwephpnee fasHedle

circuit boarthe?zécbadf Hlemiblei threaiy wsard/ioantks Woimbar ohegefyintg t he

light emtti l.qd | | It ing, el t ej atin
iont of thg forse  Eherdle Witn h3totl b rRALE ¥l JESTHAC Moy goat ! no
circuit boar‘i?"f%‘i’ti SWPLh& usBnen fwideBoRt4s Rk (capERcHSRE (Rfodgh- t he
adhesi ve | ayaariable Aésistdrhe Thercbrfdaeti BWE1 cis oristraatdd2&6f 4 pair of

| am nat edl y Jistredet NeF£iydaNke UG R nAdNES! Wﬁixﬁaégg.oi?;%n&’i %_&W_astoﬁ‘&\ée%o

sheet nmenber_ 239, which_1s provided on a rear sur her eo

| i ght - i nper rPeealS’IP§°Fé§%rt% ChrREhen, o Then ERRLACHIERZ 250 thesVARAMS n Fi g.
14, is provinksdsaorf Lyecquinuctad eher €dirswi fhldngitt electeadd egeyt i ons as
It Edl cat ed a}ierfc.t@.h&&ﬁ cg %%raa%s%{ &£ Zéﬁl%nfeatZé%%ctrodqes ztz\;Msﬁr&xM folgf)@ngf

e cover shee [ si tional cor t espondi 0 aria

resistor is ;ﬁ?snﬁcg%u ga?f' f?fngg’? ?%c%rbc'lt’%’?f‘géi%o%&%%8°ﬁ§hb§?yf@5 Br g9i ded
on the thir P ISPACBRLER @ACh pEherl 25 Predehermingg |iakenvads cand gdeecond
and 222 consfillatienfgel&eti@y gebupliddivaiagi abpBurL3itst oF, £81fwddt of the

fil a”e.”t el E‘e%éc‘%%ﬁe?%ﬁ”aﬁ::%g@é{itb W terﬂetﬁhl ?:Efﬂexﬁl %&gEgggéeg%?zlarsg as

el ectrically connected to each”™ot her tehroug e conductive
to alternate with the filament electrodes 221 and electrically
connected to each other through a connection wire 224. a
Plurality of filament electrodes 221 positioned at both ends of
the first filament electrode group constituted by the filament
electrodes 221 are electrically connected to each other by means
of end electrodes 223 and 225. The end electrodes 223 and 225
are connected to wirings LOl1 and L03, respectively. The
connection wire 224 through which the plural filament electrodes
222 constituting the second filament electrode group is connected
at an end thereof to a wiring L02. The end electrodes 223 and
225 and the plural filament electrodes 221 constituting the first
filament electrode group are formed at an end thereof with a
common thin or thick resistive film 227 for electrically
connecting the filament electrodes 221 to each other. The
second flexible circuit board 209 includes a main section 209A
and a lead-out section 209B arranged so as to extend from the
main section 209A and formed with a connection wire pattern L15.
The lead-out section 209B of the second flexible circuit board
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menber 245, so that an operation signal proportional to the resistance
val ue may be obtai ned between the wiring LO1 (end el ectrode 223) and the
wiring LO2 or connection wire 224 or between the wiring LO2 or connection
wire- 224 and the wiring LO3 (end el ectriade 235). The operation
signal proportional to the resistance value is processed in any desired
manner in the control unit 300. For exanple, it nmay process, as its input

resi st ance vaI s of a plura peration _sian {& d
therein ove%gé g# n8H %5&"8 ﬁh@%e?% w{}% eSO r‘fgl g% (\)Mlgt h each
other at a plethr@iem né@ Dev@ti@r- tbeeend electrofds eficthe I11§§9ra‘t1Ed

enbodi ment , sagt bW 2098 1ki Pnsditedd 1600808 CEbvRdREDEOE M chtkbe sm cdodi s

separately in_Fig. 5,a I ond
enbodi ment saﬁléa%g ‘%ed1 eaaﬁoeguj'%et er fat ‘i%gi\‘[ﬁd&%%%gkﬁﬁgf #e At %A?legl
be forned oﬂ-sam@‘ém%t%tbas%@@t@cﬁi%uht sE’#V@rrnpaﬁe"%rtﬁehéeFP% duri ng
arrangenent £0bxihPe COIYbuG i VEar e H0Or 12541 0dk titallki eonidevdddlte &nrcuit

boar d 257 | $RehPldh NGt i Teld Lexkble ST moaLh 2R wexb Bhi S

sui tabl e flé a satirsfactory sw f'unc ai ned
wi t hout usi ﬁg—fﬁaés oﬁ%ﬂfﬁﬂet%m F?étmp%nﬁh% @%WFEPF%“&
reversing agbignal f¢d tdherekbusdonntchd ewbDoch nENtvaziavkd [resdsitack plid e 243

nmay be a”ag\%ﬁgfﬁfﬁ?&sé r3?§ also, has tﬁEelg @SS Gekf o fzd o&fa{:hélbf:@rst

resistor sh course a nt
operation pahe¥ibie t‘ﬁ’é—'cf“liﬁzs'f’°%??o&9l7nﬁﬁ?n§ﬁ5% theref 5 5‘2 ttht? 6 El ‘F(%W%
t he construahion3od madye ousputld eirisei signakhtowthenlEglys. emd titdng ebgment

sui tably apebhséiwté&%yequépr@gﬂt QReERLA anap@a&i of Figs. 14 to 20. A so,

the construction of_the e of course

applied to the eqw%ﬁ‘lecB’b r%ﬁ’%ﬁlﬁaﬁa’c%ﬁ%\ﬂ?ﬁrﬁ &?Ej?gfr%dzﬁn In this
i nstance, t perthomdof |thei frentisunfiacebbhedes 2avepththe idantiassspFdl dad

with a l eadvﬁgtwﬁaeta:p&nfswatm QlagkReal ol 115 hede W4 an insulatiny each

of the enbodi nts desc ve the swi.tch S, ab tor and
the |ight efi°t f‘n%a%f ? 'iilnﬁrcpgangfb’( he™ 1% |O% %Qgﬁﬁq nglrgl o] eséare
recei ved i niﬂﬁlélé'qum)rﬁ-ﬁi@tobér‘quorﬁﬁaﬁémithm d&i PReFRLiEYc REpdPt 1delke

m cr oconput ehshiDat gty ipdicer 21e adfravgedi ghaa Idngidudynay dilreckightof

em L1119 e RHENE: Al LR EoGAIONCI] 50051 bhenGe e FiBheRE 0CCSST NG

circuit may gg recel ved ment operation pan

can
be seen frorﬁlﬁﬁér?%?%gm% s?ﬁ%“%qﬁkeﬁﬁfﬁﬁ? ShETEYY Bﬁaﬁ‘én%(?g de Fﬁé’“f)?e@(se
i nventi on i wisdowsridiY wEoided 52 hikir tdeeetwing st | loighaf enbetioguiepepant

operation papglels. COSId,U¢h€0second flexible circuit board 209 is
laminatedly formed thereon with a second spacer layer 251 through
an adhesive layer'252 as shown in Fig. 19. The second spacer
layer 251 may be made of the same insulating material as the
first spacer layer 233. The second spacer layer 251 is formed
with four windows W6l to W64 for receiving therein the contacts
SW51 and VR2 provided on the first flexible circuit board 209.
The second spacer layer 251 has a third flexible circuit
board 257 laminated thereon. The third flexible circuit board
257, as shown in Fig. 20, is formed on a rear surface thereof or
a surface thereof opposite to the second spacer layer 251 with a
third circuit pattern. In the illustrated embodiment, the third
circuit pattern is constituted by a contact pattern or conductive
member 254 contactable with the plural filament electrodes 221
and 222 of the contact VR2 of the variable resistor formed on the
second flexible circuit board 209. The conductive member 254 may



in the formof the |lamnate and the | ead-out section constituting a part of
the flexible circuit board is |led out of the am nate. Such construction
perm ts nounting of the equi pment operation panel—en--the-eguigment to be
highty readily acconplished by nmerely ipprodudingstheskead-#REN gection into
the casing of the equi pment and nounting the llam natg™ccitthe ou?ler surface
of the casing and facilitates connection of tHKe=parel=to-tHe<ontrol unit

arranged int equi pnent Al so, the equi pnent operatio anel of
the pr esen&? %\%&ﬂ‘glgoﬁ? D irge0f o7 i%ﬂﬂdé‘crtggfas?ﬁtpﬁ §“|°HC8? p%r%gvfpﬁ her ei n,
permts a dexinted Fhei thiwt lexlbde toidpuigebesrd \2A7%, @ist ahoer 1y Fdiglsy
c?]pt a;:_t, I3015 ﬁara em(ral egdsictd gl Entlt&ihfdﬂqt%ﬁl ek the 1:%.1&#:* Bﬁ??&c@pﬁiééé&n panel
effectively attai : urther, e.present invention nma Yo
const r uct eae’fchegt% ?ﬁ‘s PRI e ?‘F'ﬂ%e%lzét'ﬁ‘eﬁ’f‘%sa’bri"qsﬁ al%i&&%rfﬂeeii%%e -
circuit bodftidnaarhie ceadan@fs anf iasilafidagaresin Naatel ogehesatdtingel ectric
;:ﬁrmonent ?pa:xtnuas D’.h?tﬁd\ﬂ:ithfmst!afé%@nﬁadd@ﬁE?EQr%ﬁ 1&@@1&&@5;&1@?{ rggged on
e upper r 0 uch. constr | ensuyres_positive
operatton off tHEBgERLFok it Bikpostlch SRITRALF G RRATIEE ALY draly aue
preventi ng &h 3Fangssent riitdeanerdytiiiec femher e ot r TBugonporrRINCtdnd t he
conducti ve ixendidickbskhef NieakbRACONAS metived Ierardror! fhin&rddde Ag

di odes for i_ght Byl a - Si r th '

permoabl o reiinebd' of A REL Tyl 310 har A AE%aRE b Tepdlly of

el enent.  arrangeggpioQfrthe gaspigmingdayesblas neddse - f glaedﬁ:%%%el i ght
em tted framedber [254his efvrnieidngneh egortiiomnyhbeedt rappgedtabty esane logEsitde t he

1ght em ! i@ TRTbetdles 994 ALAPS AN WAkRA [ PluddiTigOys sl ax and

provides a | um no::i% dlﬁ%| a’}é section of an)é con gur at1on.

Wi | e pref et EH3EBEIFREFRS GPOt 1R 3 mMARFLEEALRaY IFEER19RsRF i TR herein

wi th a certfikamtadgr edectroiest 228Ul amd t2220 t Fhee$paaamse 266 hay e a@deanyi ng
drawi ngs, Ofyd YmeMAbhlLBINORE 1 APy alHeAl hQRSa ARy RAFEDLSs | dhd irdhe@l the
above teachi ngs; rle%tis thehr e%f or etio bef t{gldeg_st op thaf wt E%&E]S t hg,h]scope of
the appended™°%* ¥ ormation of the insulaLiNg LBFEF g2t he Fnvention
may be pracittd@tdngesdpesrs RAA ard sinstilitday| gpakexsr 266dare arranged so

as to alternate with each other, resulting in being prevented
from being opposite to each other. The third flexible circuit
board 257 is formed with windows W71 and W72 for receiving the '
light emitting diodes for the light emitting element therein or
permeating light of the light emitting element therethrough; The
third flexible circuit board 257 is laminated on the second
spacer layer 251 through the adhesive layer 253. Also, the third
flexible circuit board 257 is laminatedly mounted thereon through
an adhesive layer 237 with a cover sheet member 239, which is
provided on a rear surface thereof with a light-impermeable layer
238. The cover sheet member 239, as shown in Fig. 14, is
provided at five positions thereof with light-permeable sections
as indicated at reference characters 23%9a to 239c.

When a portion of the cover sheet member 239 positionally
corresponding to the variable resistor is pushed by a finger to
contact a conductive member 245 provided on the third flexible
circuit board 257 with the filament electrodes 221 and 222
constituting the contact of the variable resistor, a part of the
filament electrodes 221 and a part of the filament electrodes 222
are electrically connected to each other through the conductive

e
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What-is Clained is: 1. An equi pnent operation panel (1) including
an operation signal generation electric corrponen,- —=for-feeding.an ..
operation signal to a control unit (300) arranged ;rﬁf-f&hsze;ggﬁi‘gp,nrg@gEN %3) and
fixed on a casing (5) of the equi pnent, 2Gonpri si ng RspLaceg firs
flexible circuit board (7) including a main  sectToRr7AF-forned-ther eon
wth a first circuit pattern (13) I ncl udi ng contacts (SWL1, 21) of said
operation si g rag. (i t ad- qut ction
(75) “arr angadnBerafiy; o Mlar & Herals GATEEAGN, PP AR B BB D"
plurality ofeSiSEARCR tYaIHeWrRE Yaobdrhaed oheierasdd the ¥iFipg iLod: (epdcuit
pattern, ededtmade X230t iaod ting WwirddgolL02 sertdomnebeion walrmear2gddoon a front
surface of adebh! fle WiPAhhl fof1d:° UbhnBORIEN (P3kd2HR! M@l M-0hg £FY
first flexible _circuit boar elng joined on a rear surface thereof to an
outer surfad&hff eL8FFWEsi2Agd) of said equi pnent a spacer |ayer
(33) provided wth Thencpesatiin sighd) pooportebonaldi hg s drexdstants value

ther et hr ough ;agdobasd dPtiad afP & 1delyr ﬂ%%nersf{ g;"l’i%eceirlt§@i dirfiie" Shof | exd0l €

circuit board; conductive nenbers (49, 29) arranged in

corr esponde &8P LhiTHFYWPRACHES « GSglhdr RRIL Fiefishance ivc?ﬁ'u?i'gﬁﬁ?‘u?ﬁ/ of
contact witl plugatitwmfathe; operation signabe oreddf therdire aviercait board (9)
| 'ami nat ed opréadkdermSRAC Ry chayierARlel DELEES N cOSRONG P MAK! eBBRT €N
(15) which o é@%l ggeag Ol go$ el ctil cal !Ly connected to said conductive
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el ectric cofpemdhilttypra sehysdctory switching function may be obtained
without using the dish-like conductive member 249 which exhibits
a reversing action. In the illustrated embodiment as well, a
back plate 243 may be arranged as desired.

The construction of the variable resistor shown in Figs.
14 to 20 may be of course applied to the equipment operation
panel of the first embodiment shown in Figs. 2 to 6. Likewise,
the construction of the variable resistor shown in Figs. 2 to 6
may be suitably applied@ to the equipment operation panel of Figs.
14 to 20. Also, the construction of the switch shown in Figs. 4
to 6 may be of course applied to the equipment operation panel
shown in Figs. 14 to 20. In this instance, the third flexible
circuit board 247 may be likewise provided with a lead-out
section from which the laminate is led out.

In each of the embodiments described above, the switches,
the variable resistor and the light emitting element constructed
of the light emitting diodes are received in the equipment
operation panel 1. 1In addition, a chip-like microcomputer for
generating the drive signal for driving the light emitting
element and electric components constituting any other processing
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| east one of one or nore switches and one or nore variable resistors, said
operation signal generation electric conponent provided for feeding an

operation signal to a control unit (300) arranged._dn- Fpret. (38) and a

light emitting el ement (LED1-LED9) for displ ayi ng)|anopeEat i6h "st*:ha‘té of the
equi pment and fixed on a casing (5) of the equi pmént, oA hg: .1 a
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thereon wit A [ | t e 3 | | ncl tg (SW.1,
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el ectricall nglé%ﬁ%ggﬁégw@or{ %gle dv%%%\%bﬁ'cﬁ'ir\%gl%fg%eifss ;ingﬁ’d—gogated tlhérg%l\}ér
sheet nmenbePsFREfs| anfeditad SASiatancsedarlef teipiselertivrly obiadngd by
formed so thatlyacoheast, agahit 08 fdiictabnCon riasipkndssJof OclsAiedutpnenet i ve

menbers exhidyerschbgxbhidi d aash A ti.gn thereof corresponding
to said |i thtij emtt] nb e% etr%ri\fiaeiﬁ%%ttq'?%rl?gﬁ??%ié{re%éabi lity; wher ei n

; e
said main section of YSHISF «f tRetPFISISHYHABVERFLQR Magole oSO 5‘%’61”&%&8%11 thater,
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circuit boarcc?mlpgnﬁgg e c?fssggf'ds‘f %a?&rgﬁg g%ﬁé glfomf)etrfeh&é'k{aaﬁ% into

sai d equi pne¥Rranged on the upper flexible circuit board. Such construction
ensures positive operation of the operation signal generation
electric component while pfeventing an increase in distance
between the electric component and the conductive member of the
movable contact even when the light emitting diodes for the light
emitting element are large-sized or the light permeable member is
arranged in association with the light emitting element.

Moreover, the light-permeable member for diffusing light
emitted from the light emitting element may be arranged above or
beside the light emitting element. This enlarges an area for
luminous display and provides a luminous display section of any
desired configuration.

While preferred embodiments of the invention have been
described herein with a certain degree of particularity with
reference to the accompanying drawings, obvious modifications and
variations are possible in light of the above teachings. It is
therefore to be understood that within the scope of the appended
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claims, the invention may be practiced otherwise than as
specifically described.



[ = err ] 3. An equipnent operation panel as defined in claim
2, char act er i ‘ngghnbdpnismaén ReRbddd | L ght emi tting el enent conprises at

[

What is Claimed is:

l. 2an equipment operation panel (1) including an
operation signal generation electric component for feeding an
operation signal to a control unit (300) arranged in an equipment
(3) and fixed on a casing (5) of the equipment, comprising:

a first flexible circuit board (7) including a main
section (7A) formed thereon with a first circuit pattern (13)
including contacts (SW1l, 21) of said operation signal generation
electric component and a lead-out section (7B) arranged so as to
extend from said main section and formed with a plurality of
connection wire patterns connected to said first circuit pattern,
said main section and lead-out section being arranged on a front
surface of said first flexible circuit board;

a spacer layer (33) provided with windows (W11, W12) for
exposing said contacts therethrough and laminated on said front
surface of said first flexible circuit board;

conductive members (49, 29) arranged in correspondence to
said windows to generate said operation signal by contact with
sald contacts;

a second flexible circuit board (9) laminated on said
spacer layer and incluéan a second circuit pattern (15) which
includes or is electrically connected to said conductive members;
and

& cover sheet member (39) laminated on said second
flexible circuit board and formed so that at least a portion
thereof corresponding to said conductive members exhibits
flexibility:;

wherein said main section of said first flexible circuit
board, said spacer layer, said second flexible circuit board and
said cover sheet member are laminated on each other in turn to
provide a single laminate; and

said lead-out section of said first flexible circuit
board is led out of said laminate in a manner to be insertable
into said equipment. .

2. An equipment operation panel as defined in claim 1,
characterized in that said main section of said first flexible
circuit board is joined on a rear surface thereof to an outer
surface of said casing of said equipment.
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| east one light emtting diode; and said w ndow for receiving said |ight
emtting el ement This shbtelRiBRenirRepiREOVI ded therein with a |ight- per nmeabl e
menber (45) whi CE t emtted from sai Iich i) J,Q(Qt._,em. Lng\ di ode to
perneate therethro uﬁﬂwgl using thg light. 4 '“An Hégu}& eration
panel as defined i , above saild_at. [825t70] ight
emtting diode. S . An equiprent operat i on panel as defined in claim
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on a casi ng ectednh? g4y first circuit pa Fe Tex@ e circuit
board (107) mﬂﬂmﬂd-msgaalm-muteseq:mr( J(('}BA) akraegkd svoast to extemdofiremt h a

first tcn acgléamgia?hnsté&ﬁ@n and Bedrkbd Iwaf»zh a%i&rm@ eaea%m?é&%%;ﬁﬁkéy
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mai n secti orseidl fiesd- Oléxitaet c@RcbEed Mdaddr angesaon 1a ghtoshi tiinighegeménsai d

first flexiBl& 4 ©G4bl on said front surface of said first flexible circuit
board;

a spacer layer (33) provided with a plurality of windows
for receiving said contacts and light emitting element therein
and laminated on said f;ont surface of said first flexible
circuit board;

conductive members (49, 29) arranged in correspondence to
saild windows corresponding to said contacts of said spacer layer
to generate said operation signal by contact with said contacts;

a second flexible c¢ircuit board (9) laminated on said
spacer layer, provided at a portion thereof corresponding to said
light emitting element with windows or constructed so that said

. portion exhibits light-permeability, and including a second
circuit pattern (15) which includes or is electrically connected
to said conductive members; and

a cover sheet member (33) laminated on said second
flexible circuit board and formed so that at least a portion
thereof corresponding to said conductive members exhibits
flexibility and at least a portion thereof corresponding to said
light emitting element exhibits light-permeability:

wherein said main section of said first flexible circuit
board, said spacer layer, said second flexible circuit board and
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mai n section of first flexible CII’CUIt board is joined on a rear surface

thereof to an out'lélrssbmfﬁ #l d casing of saidi jleguipeRt, & opnyy ). &
first spacer |ayer mnﬁ“ d with pgndows forf | ViRG, Sal o Tlght

emtting el enent t nated on said front-surfaceof. _sai-dJ'first

flexible circuit board a second flexible circuit board (109)

i ncluding a mai sectian 09 |_am na edo said first
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(109B) arran%é SO as Xt €n om sai d mai'n sec
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second fl exi W@PEP‘F’&EQWEG&F%IS at least opefdeaei 98 Wﬁ)eﬁwi(tfhgf a3¢ AMfed
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said operation signal by, ‘g&%ﬁe ége"sﬂﬂ’d‘ ahact Sa ned in c1&inFoyver

sheet nenber &139) | am nate pacer Tayer and constructed so
that at | easCPaTBEFeTiAPd ABr ERAL é&lifiegmﬁﬁjﬁﬁ‘ 983} @WPV% T

exhibits fl excompbnéyt compriseswhereiabbiairksimtorsecti on of said first

flexible circuit boagfhg agf_gaﬁler §Es§gggpr5_rj%§s sai d mai n sect | on of said
second flexible circuit board sal secon %Bgcer I 691 i ; ver
FPhrroP e

sheet nenber are |ani nated %?1"%&% 3t Hercs Fhed
| am nat e; andilament elsgtgofesnd-23Ut asecmgaxh aof seadhfmntsaaln‘ffapss@f aﬁﬁ:ﬁ-d

second fl exi Hi@sei £Lakin1ROBEHSuitS vbBAqOsd £ t3Abd 5pEEdHRS dn eBcRBEWIRIL L O

be insertabl | prent 8 . An equi pnent operation panel
(201) incl udleér'?g %%d%%leelg"énlggn egnglls‘(f;eneratlon el ectric conponent for

feedi ng an operation signal2t®éid esnthitk meisdstive)fidm {3dddfemmedh on
equi prent ( 3)sadadfpoht Ghurfasetds naial eppst Lildxble thfuAt BAQAraf 06
d splaying an,QReLaLl ffy YofhEcl s1dCpfHA P B andhe Lié(@&'o%%satga%é%\g (5) of
t he equi pnent, mt)h hgc exi pble circult boar 07)
i ncl udi ng a PER ﬁr erethfough, and
said conductive member (29) incorporated in said
second circuit pattern of said second flexible circuit board and
positioned opposite to said plural filament electrodes; and

said first circuit pattern and second circuit pattern are
constructed so as to provide said operation signal proportional
to a resistance value between at least one said filament
electrode poéitioned at one end of said resistive film and said
conductive members. )

6. An equipment operation panel as defined in claim 3,
characterized in that said operation signal generation electric
component comprises a variable resistor:

said variable resistor includes:

said contacts constructed of a f£irst filament
electrode group including a plurality of filament electrodes
(221) arranged on said front surface of said first flexible
circuit board so as to be spaced from each other at predetermined
intervals and a second filament electrode group including a



secti on (207A) fixediy mounted thereon with a first circuit pattern (213)
and said light emtting el ement el ectrically conpegteg-to=said{

circuit pattern &hgShset 1‘t%'iéctron (207B) arraﬂg,;eﬂ;rsc T 8S
sai d mai n section {#{ll u
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section being arranged on a front surface of said first flexible circuit

boar d; gr?lif?%f Sfﬂﬁgﬁéml; aéﬁ?efct&%%é% ?592’} Cﬁ‘i‘a\‘i’b&&' W @Q\%n&?rto

receivi ng Sgl ttin

g 8 | enent_ therern f‘ g é fi front
surface of SHEETPRF&tWFihSRh ede'}‘i'aclurfti 1pp5Rg; electrodes 0 d“fF8%i bl e
circuit boarfdlg@esy elmdt;mdaggmumrﬁmesebertwﬁem ammaheumam beaipgevepted spacer

I(g{g; folr Wgeonnbeiﬁg Q%Hnt%ﬁ'&éé‘%ﬁﬂ”‘%%@.@.f %551 afﬁ%ﬁ@fié alé&wotzeaaafemd

i ncludi.n ac sai na neratjgn
electric corﬁ} entg'iit rttoseiﬁ‘d%toﬁdea Jﬁ&“?r Sﬁdtﬁ g?t’ %‘ %8 ?o ésaacq‘d

| i ght enittiokhesl bpemeansyiofhaveonieesioansige| é%@fl)out section (2098)
a]rranged ;so as to extend faomﬁaioq_-t @ﬁg_aksgggimv@ngiixf,)rmd)t[/\ﬁfb,%éupiruraI ity
of connection erns copnected . to.s ire attern

a second spé@é‘ Fﬁ? ‘53?%: %?ﬁﬁ gh‘eszb?g gﬁ‘é%\} li’c?c‘)aﬁt‘ %r exposi ng
sai d cont act&detcme'n-e@hlbmnaﬂﬁ %irﬁjmﬂ.@r@ér Edspment edectredasd ofi §atdeni tti ng
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operation sisgddl fhystomhcecand hflslai“tfnéoﬁtlaéf:%" e 9r°uP5 %Pq rhftcer?%%%ﬁ
circuit boarigh €332d) séedidaiedudt mritdracodndasdasmoniagbexiic icackutlt ng a
third circuif okt t §hE whi ch includes said conductive rrerrber (254) or is
eIectrrcaIIy conlected to said conductive nenber (249); an a cover
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equi prent. (216, 256) are arranged qp at least one of said plural filament
electrodes of said first and second filament electrode groups and
a portion of said conductive member opposite to said plural
filament electrodes in a manner to be spaced from each other at
predetermined intervals in a longitudinal direction of said
filament electrodes; and

said insulating spacers are formed of an insulating paint
by printing.

8. An equipment operation panel as defined in claim 3,
characterized in that said light emitting element comprises at
least one light emitting diode:; and

said window for receiving said light emitting element
therein is provided therein with a light-permeable member (45)
which permits light emitted from said light emitting diode to
permeate therethrough while diffusing the light.

9. An equipment operation panel as defined in claim 8,
characterized in that said light-permeable member is arranged
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9 . ~ An equi pment operation panel as defined in claim8, characterized in
t hat saidthird.lfh gcircuit board i ncl udes

| exi
33 a |ead-out SHgE Beglced th a plurality of/conpectien=wire patterns
connected to sai d | u M pattern3oand Sl @ Badsouf-Sect i on
of said third fl el Rillf| board is I'ed out oftsaid Fémaate " | 10.
An equi pnent operation panel as defined in claim8 or 9, characterl.Z
that said ”%'b%véegéjfa’rht‘)fleﬁéhdorfé rﬁ% il S&&i?iﬁaglc' GGyst board is joined on a
rear surface thereof to an outer su Pace of 'S & caS|eB:g:L of sai d_equi pnent.
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one of One gl TRECs N iN93a20% AN 190 TBRE: YA ABLEL I Sl O S.

8 12 . n equl pnent operation pane ined 1n claim, 8,
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arranged on said front surface of sald sectond flexible circuit E)oard SO as

to be space®SFPEAFEaIPTRHEPUSE - predet er mi ned i nterval s, . a
thin or thick resisiiveah equiftigntl operation pandlfapniefmedate olaimisd

second fl exidpa@actEifiddd RA2kHat %‘Jl%%i&.@?' Y4 é&'&nﬁ&h§aénﬁtl%&kl§ahi$dé@nent
el ectrodes onducti ve

t ach_ot her. t heret hr Qugh, and Ssai
menber (20) TREBFRRF b AASRT (e 7E) FETAIsesaPeaHie gl idoBhr o
flexi bl e ci pegireabbarnenhed Hb4%4i @ndd opposite to said plural filanent
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pattern are S e r Qi L d operat] Si p rtional
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13 An equigneeathopegiet i on panel as defined in claim8, characterized in

that sai d operati o 5i 0nal oQENGHA BRoELEELY IfansRMPADAN:PUR! b5ESion

vari abl e resistor; said variable resistor in
sai d cont act’dIRBhsPPRAATI °Ff eLeFinist SPPPIReMt fOrefepdiRS o GReFAEIRI ng a
plurality ofsignkantota eletirpddesit arranged in an equipment (3) and a light

emitting element (LEDI1O, %00) for displaying an operation state
of the equipment and fixed on a casing of the equipment,
- comprising:

a first flexible circuit bocard (107) including a main
section (1072) fixedly mounted thereon with a first circuit
pattern (113) and said light emitting element electrically
connected to said first circuit pattern and a lead-out section
(107B) arranged so as to extend from said main section and formed
with a plurality of connectlion wire patterns connected to said
first circuit pattern, said main section and lead-out section
being arranged on a front surface of said first flexible circuit
board and said light emitting element being fixed on said main
section:

=
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ed in

a first spacer layer (133) provided with windows for
receiving said light emitting element therein and laminated on
said front surface of said first flexible circuit board;

a second flexible circuit board (109) including a main
section (109A) laminated on said first spacer layer, formed on a
front surface thereof with a second circuit pattern (115)
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(221) arranged™on sard front surface of said second flexible circuit board
so as to be spacgd ,other at predeterm ned intervals. and.a second
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arranged in a manr e with 8&id pl ural' Ty r@E Dl @Jectrédes of
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(227) for medIRPREELPTY rARELELR fopmBoRent And §é>c,r@ﬁé gt exinsizdienr tiexeafoard to
el ectricall ycmmndiagdt@lsﬂjai 1ighanennt t ilmeclenedest ofimkdnlbust (W41 ,ament

el ectrode gr e 41&]’5 a
conductive ﬁ&':p) ar?agnugtte%%ﬂ%%l Bo) Qgran?e S° & andtgeec}({)n%{#j f1r°FFent
el ectrode gr "Qg: i ﬁEBil%ra&\de@Fﬁe%éY’tht { PAuERLERY o sopeeRt AN SHite
third fl exi bpatttsonsuiconbeatel tondaid secondsa:iﬁtcaecop‘a:ltﬁamqwt pattern are

constructed so as tq gLovhdlenabd RAALAR)SHORGL AR GAH! LONElado dhe

resi st ance v%i%; bet ween at. |'east _one sai elée 03|t|oned at
one end of s FOF PFPRFEI SELECEPVRC TS SheTaRbrasgy a@én%% PHH wire.
13 14 . covrespondipgt topeisdt idphpasrelt dngdelenent iandclanimdBed on

character | Zegaid #aale SuPkakaldsl K208 &Tns q #3eIBIL alidiPBeEES, (216, 256)

are -arranged on at | east_ one of ala anent. e ctrodes said .
first and second fi PaffBRE Y& P6Y ﬁl"&tﬁ?g Colo k- Aot ! GHIGFSE%‘F‘%P%&BM i ve
menber oppos$aid tiindowd of Lsailld Secandripasieat tlegdesto rgemerataesatd be spaced

from each otdwsraationr edgher e f%@nt&é@rﬁéﬂtﬁ sla&dacbﬂfwéﬁéldlaﬂ@ direction of

said fil anent electro @ [ sulatin pacers are fornmed of
an insul ating paint by errxﬁeet member (iB@) Q :knateéJ sagé seconé

8 15 . /YPISRT PAERT e%mm%ﬁugm@sowh@éf Rhelieast @ @pRE8on thereof
char act eri zesbrresiphadingi to |dayiat cendtdt g ﬁe&ﬂeﬂtemrﬂsseieﬁlﬁﬁi&ﬂ 4 ke

light emitting diodgjepngd, said maix?aéeci:t‘é"' g&d?ﬁi%ﬁi £155% ¥ inﬁgi?ife clrng‘% e

emtting elenent_therein eac ern Wth
menber (245)P%M@A%h SgeAnF1ESY |s@?f’e‘én$ﬁ% Sedsh Baiy ﬁ‘ijﬁ-@neﬁft%#

flexible circuit board, said second spacer layer and said cover
sheet member are laminated on each other in turn to provide a
single laminate:; and .

_ said lead-out section of each of said first and second
flexible circuit boards is led out of said laminate in a manner
to be insertable into said equipment.

13. An equipment operation panel (201) including an
operation signal generation electric component for feeding an
operation signal to a control unit (300) arranged in an equipment
(3) and a 1ight emitting element (LED41, LED42, 200) for
displaying an operation state of the equipment and fixed on a
casing (5) of the equipment, comprising:

a first flexible circuit board (207) including a main
section (207A) fixedly mounted thereon with a first circuit
pattern (213) and said light emitting element electrically
connected to said first circuit pattern and a lead-out section
(207B) arranged so as to extend from said main section and formed
with a plurality of connection wire patterns connected to said
first circuit pattern, said main section and lead-out section
being arranged on a front surface of saild first flexible circuit
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to _permeate therethrough—white diffusing the |ight. 8 16
. An equi pnrent operation panel as defined in claim38, characteti-zed in that
said |ight em ttifig satceHmmBEencEy PFises a plurali t ot thi =1 desnidigh
emitting diodes; anpiiil RN ¥ai d 1 ght - per nealj] &lire ;._.:‘{}f,}gajgarrarﬁbed
above a plurality qm I} mtting diodes. ¥ o

8 17. An equi operation panel as defined in claimS§,

characteri zeid i réét hat said |light emtting el enent conprises a plurality of

chip-like li mtting diodes each emtting light in a lateral direction;
said light enittingadfbuss spagedr tayred 23931 deovided Wight windawsalflor nenber ;
tsﬁl d Ibl Ight - peddEeang aaﬂ@exr;dg@seaﬂi’ctg{g é{l%fn'eﬁ%t tivéx-finl Eharlame&t t eéa on
erebel ow, a al over . shee i S.,S0 nstructe at a
portion t herseaoqfdd cfgroflésﬁ%lr'%cneg °%os%£‘il cg]jﬁsd:hgﬁgﬁﬁﬁ rf:dlrﬁf“%geéo?oée{?'m ts only
light emitted throughsecend [Elghibleroimanid heabdr(209)pérabeding Bemadnr ough.
1E t 18 -sde‘iﬂ_’ti%;hﬁh.ﬁﬂm&tém%rnfitkhﬂﬂ Panal s?_&catﬁfiarﬁit J Boghéderl @ front
characteri ze ality._of sai | | o
separated i nﬁ%ﬂ%\ﬁoe g?‘e?f%&el{'{(lf%dg a?'%?%r e(%'trciu%Ql %%ﬂneousqg%%rﬂﬁ%fn&ig‘gch
other. cmrtagtsedfipheR2pefasah qraratipacsianalg 9anebpkten iddecirymal
generation cdnginent andpfureRid kerafsariig aneopef &Idxftﬁs@b@cmmf gt a;a?mn.trol
unit arrang PRI |g_,Pt t E i.spl ayi ng
an operati oﬁijis%ﬂajlct %ﬂl%ﬁ?ﬁ% equil Bﬁ‘gg‘f'f‘% .%?2’51' o%ﬁg%gls?%%%? %%ce&eo%ui prent ,
conprising: (209B) arranged §q ast tp| extend fEemc R4 Mg SPRELRRYaRY £oraed
section formeiktH lEepéaraldtth of tcbnaéctidre wiilrepabteemsamriochected ue saddnt act s

of said opergdddya SR+ gp-;j{we%i;on electric conponent and said |ight
emtting elenents electr ilgtiéltp)iésconnect eg&tsgésai d first cjrcuit attern,

and including a | eaf- 8%t° AT at#¥6Ty BEOYIRe MR #T 3SE @ fai n
section and ¥igrdawd fart expoging skildycerdt gt aberethrdugh padtekmiowsonnect ed

to sai ddfi rséoz.]f‘ziés(iﬂ:bhhiﬂ ti@rdl:cidsihgh??é'nﬁit&ﬁlﬁbi elemélftd @ad- Quthirfbdd gﬁ b_eidng
oo en, o Rt Bt B B Bhta ddaind PR it R8RS o2
flexible circuit bogpaductive members R4fHacsdh)| areangsdodndeeryfsnengence
plurality oftovidui@verih8ows eseiskliAgsecon Gpalcaet saperl tod gehetdtd tdaig el enent
t her e! n and $€é§dﬁ%ﬁd398n§f‘i® fcggggcgw{ﬁc%ag_fd E@A&Jésr;ﬁ flexible circuit
boar d; a third flexible circuit board (257) laminated on said
second spacer layer and including a third circuit pattern which
includes said conductive member (254) or is electrically
connectad to said conductive member (249); and
a cover sheet member (239) laminated on said third
flexible circuit board and constructed so that at least a portion
thereof corresponding to said conductive members exhibits
flexibility;
wherein said main section of said first flexible cilrcuit
board, said first spacer layer, said main section of said second
flexible circuit board, said second spacer layer, sald third
flexible circuit board and said cover sheet member are laminated
on each other in turn to provide a single laminate:; and
said lead-out section of each of said first and second ’
flexible circuit boards is led out of said laminate in a manner
to be insertable into said equipment.
l4. An equipment operation panel as defined in claim 13,
characterized in that said third flexible circuit board includes
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onductlve nmenbers arranged I correspondence to saFgewERdows=cer-espondi ng
to said contacts of said spacer |ayer to generate ’sar‘ds 6‘¢eeriat$‘©msixganal by
contact with sat® %ﬁéieglReplaced a sedond f FeXLBLE 2Ci rcuit
board | am nat ed 1l HL&! ll | ayer, m®vided at a ~portion-thereor

|

correspondi ng toj 'tting el ement with wi ndows or constructed
so that said portlon ex |ts | i ght-perneability, and including a second

circuit patt [ es Qqr electri |y onnect e

conduct i ve® ?r%% Y SotD6n e wg'gh ?ﬁrgh ??érfb'mrnel Yfﬂéon sai d
second fl ei?ﬁbt%rfeq ConRectrsrtd sadd thbtqlrwwittha@t@rﬂveé@td a port i on
thereof correspongaig Leadajut ¢eadush i ye smEDehsrd epdudible Eiesubt!ity and

at | east abg%&li)gﬁ 1eﬁe5§9fo§ogai§533ﬂ9ﬁ99eto said light emtting elenent

exhibits I1'g er neab wherei n sai d operation
signal generation 18l-ech? |W@ﬂ‘ﬁaﬁeﬁpe%¢ﬁﬂﬂ Paged ag Hafiped iLasrsale 13
sai d vari abkel4 esdmgiracteftiddliingthat said main sectSéi Cbﬂ?@I&H.aCESrQﬂnSt ituted

by & plurabh Ly, ple Ui 3TRR L RLAL Y08 o TANUCELQD o SAldLd HAlESHM {25H, Of

said first € Clrcui o as to be'sp ace fom each

pr edet er ni RBEST itURHERER O 5344 ﬁaéﬁ-nﬁh?€ks4jé35|e§11519‘§e‘ffr-l m f or med on sai d
front surface of 44&i.d Afiiegiipimeaxi bbera:ttimwptanbmaaﬁl defimedctini cahiny 13gnnect
sai d pluraphiiarmnteql E&téﬁP%aEﬁ sg&iﬂatﬁrh & ghBer S AU g Rn éﬁlgc&é’icd

conductive nmenbers 1 ncorporated_In s secon clrcult attern sai d
second fl eXPBPRRLAY CQRPT Ran§2FbsPR¢ e PPEPPBSTIEE t l’“ﬁspP a‘fne
fii | ament ebectorzlomriable resistors. said first circuit pattern and second

circuit pattern ang, comté@ﬁtpﬁﬂnioogéréﬁorpwbﬂeaééﬁéifi%ar ahi ea i anal
proportiona

a resi.stan al | east _one
el ectrode ﬁ%gﬁ?tcﬁé‘&egt l‘bné‘ae%fagg 88?5?1?12 ﬁﬁ@ff%’?’}ﬁ’?ﬁ%"?m Ee%g%]ct i ve
menbers; component comprigsgs anwiamigbieixesisftoraid first flexible circuit
board, said spacersaiayesrifiied regesone flerddelse circuit board and said

cover sheet member being J Ay Q3hedooD SAULGLUSH bf b L.t ocproyi de a

single | am nate sai d
first fl exifM-%m%‘}tr EdeetEedes (Fdingrrapgeditonisad s ﬁr?‘h’?n%fécﬁmﬁ $dther to
be insertabkeondifiexdblle ecitrquinboard so as to be spiced £rdm eguhpoemdr

operati on Rangleddi&dhog m%pfalgt ion signal generation electric conponent
for feeding an operation Slrf?‘ 0.a contraol unit az %«? in a€ equi prrent
PoP=QF IR\ RAR 5 VO JEH A (a) SEQFREOOR he

and a light enitting el erfe
equi prent gaddffrxed sprfacesifigadl sheondUilphbile chnpritsibegrd to a

first flexeméetﬁicr:ﬂw cbgaé@lt isalaugdhagaf fBidmep@CeiOefod®dot Beegon with a
first mrsg ttern which i Iu es contacts of said operation signal

generati on e |e5e(1::o %%ré‘nt hd said | ght emtting elenents electrically
connected to sald first dcigiguicenductive member (29) incorporated in said

third circuit pattern of said third flexible circuit board and
positioned opposite to said plural filament electrodes; and
said second circuit pattern and third circuit pattern are

constructed so as to provide said operation signal proportional
to a resistance value between at least one said filament
electrode positioned at one end of said resistive film and said
conductive members.

18. An equipment operation panel as defined in claim 13,
characterized in that said operation signal generation electric
component comprises a variable resistor;

sald variable resistor includes:

sald contacts constructed of a first filament
electrode group including a plurality of filament electrodes
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pattern. and including a ead-out- section arranged so as to extend from
said main sectiqn and formed with a plurality of~cofififecti 0N W e patterns
connected to sai'disfheetdfas Biep Bepldcedpat t ern. sai d it HEE “and -l ead- out
section being arrfg Hpnt surfage of said first {¥exible ¢ircuit
board and said |ij _ | ement being fixedon Said front surface of
said first flexible circurt board; a spacer |ayer provided
with a plurglity ] ws _f ecei vi.ng sai d contacts | i emtting
el enent théraléuhﬁm %%a’%%%é‘t 5359 OB S DR s‘%rf&éé srod g"lre?‘?gief | exi bl e
circuit bo&igcult board so as torifusprgednfrdrereachr ptirge Rt Predetespbmfence
to said wi nfd@esvabs rasp@desgnd Cfi&&indnﬁoélé’@&r%d@f gbabsl SfAGRAngayer to
generate sai t | t | n{acts;
a second f?égf‘ggg){%iér%%jtiagggé eé:%ggéggd(%ﬂn})sgiga’g%%‘ge#n Iaaéleaflflef)r%?/i ded at
a portion CAEPERRLR IFitdsSehdi el Salamenynlestredeneisadnfizfth wi ndows
or Fog;tru&ﬁedmenmtémﬁctigﬁd gmwdﬂtuheegbét&ééﬁJ itghth@es e aley b&byena?ﬁ
i ncl udi ng c [ | t c [ Lic
connect oq £5oRcbaEng diftteorBd HEGD MACPLbREL WTanlhe | QL ETEHbIEL dana
| ani nat ed &ATEh; HLL3NRd eLpekFife BPrRURRA WacdTaRalibroradmessednte &ach east
a portion blibeeoby amwanss pdndi ednriextiahdwisndweu)ye nmenbers exhibits
flexibility and at | east g fofd lnehlof Sl 1GR1ESPORH (3875 0r3Bndh 4Nt
emtting elemﬁné exhi bits |I$ t-perneabil1ty; an erein
sai d oper afRoft STYNaISHERERALT Gifid eFpPpe Qi%ﬁ&?ﬁén?iEEHﬁﬁiQ9é§dat9ariable
resi stor; eapdtvigcaliy coneecttsaid pthndl nfiilament electrodes of said
35¢c first filamerd Q160PEGHd $roQPSts Wddd ofhe? fid¥tniobditMna
el ectrode group including_a, . plural t{ of fllaEEni el ectrodes arranged on
said front surface of saiﬁa*qrgﬂPdPFt& DImemPerc (#74) BoEAG988 SRPIH e tpaced
from each &ehérfirstprandeserandciiliamentvelectardeagseepncerd lagenpordtest r ode
group incl ydi Bgi@ fHir@lci¥udf dddramrnbsesLcd waded £danaedchipeaifmnner to
alternate wi d§Q%ﬂEplural filament el ectrodes of said first fil ament
el ectrode group’ er ebetween, to thereby be prevented from being contacted
with said plural f§3%¢mBseone|Edcquddepablemniagef FerstIudtefese @f ek r ode
group and elreeideé csdid/ operaersedignaaphopiitdionallytseansesifstanéo@nvenid on
wire, a thbBefied ik daat! Shiveadd PTuLALIPLIADS8AE S4OUsRMG! Bpcopl said
oard to electrically connect” said plura 97 ament

first flexible circujt
el ect r odes ®8f 8§i %aﬁ AdESE) FLARAN te PAEEFERAS §EOUB 8R¢ &l GPRBRCtion
t her et hr oughreand sai d conductive nenber arranged opposite to said first
and second fil anenty el aat eQeHpEnRUBSefiCion panel as defined in claim 18,
characterized in that a plurality of dot-like insulating spacers .
(216, 256) are arranged on at least one of said plural filament
electrodes of said first and second filament electrode groups and
a portion of said conductive member opposite to said plural _
filament electrodes in a manner to be spaced from each other at
predetermined intervals in a longitudinal direction of said
filament electrodes; and
said insulating spacers are formed of an insulating paint
by printing.
20. An equipment operation panel as defined in claim 13,
characterized in that said light emitting element comprises a
chip-like light emitting diode; and
sald windows for receiving said light emitting element
therein each are provided therein with a light-permeable member
(245) which permits light emitted from said light emitting diode
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I ncorporated in said second circuit pattern of said second flexible circuit
boar d; said first circuit pattern ig=constructed-se=as to
prOV|de sai d operation signal proportional to a resvss&ﬂﬁe vaﬁuadbemmeen at
| east one said filament el ectrode positfsned at one endfdﬂ*ﬁahd first
filanment el ectrode group and said connection wre, ==57d i n
section of said first flexible circuit board, said spacer Iayer, sai d

O Lo, HemBh e U A B Ay dﬁ%\fﬁ&iﬁgeﬁe TggRer being |am nated

on each othe nturn to pro € a si pg , sai d
| ead- out section 8&t-sa™ eFﬁuF-E‘Pefﬂ opespéienr earel Fafafbredhdn €d2d0t 13f said
| ami nat e |cmaram:aamzedcn.xbe:hjaluseanahligmtn'emisaiﬂg efjlémpAendomprises a 21 .

AN equi pITeit, QR k! b?ncr?;fdlqhkésl 1 26 kdng! 8l dasd (318, characterized in

that a plurality of I nsul_ati ng spa 256) are arranged
on -at |east one 8% %a}rjc?hﬁl‘ﬁ?’é‘l‘eﬁqlleaﬁ‘ﬁﬁper i%l%?:‘ﬁ“@&@sa‘b‘fvesé‘i #lpraditand
second fi lcfirsatidelight oziel tgiog pdiaied . a portion of said conductive nenber

opposite to said Phuraln equlibh&fEYpeta@ibh© Sﬁéi'ksadgﬁ u&' ? éarectlon

fron1each t her at predeterm ned I ntervals 1n a | ongi
of said BErERL2et etht HabsSatfhdight emitting e%?&ﬁ&_|?Bﬁﬂ%ﬂﬁeﬁgaspacers
are forrnﬂphﬂtaantyneﬁlGnip?gipaiIdght eyt tpingt dwfes each emitting light

in a lateral direction;
 said light emitting diodes are arraﬁged beside said
light-permeable member:
said light-permeable member has a light reflective f£film
arranged therebelow; and

said cover sheet member is so constructed that a portion
thereof corresponding to said light emitting diodes permits only'
light emitted through said light-permeable member to permeate
therethrough.

23. An equipment operation panel as defined in claim 22,
characterized in that a plurality of said light emitting diodes
are separated into two or more kinds ﬁifferent in luminous color
from each other.
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