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SPECIFICATION 

TITLE OF THE INVENTION 

An EL she•t diaphragm and a switch using ~he same 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to an EL sheet diaphragm for. 

· use as ·a li~hted switch in ~n input control section of various 

electronic devices (portable devices~ in particular) and a 

switch using the same. 

BACKGROUND OF THE INVENTION 

Recently, ~uch electronic devices as communication, video 

and audio devices are used more and more in portable applications. 

A lighted switch in conventional portable electronic 

devices has beeri lighted by employing either a bullet-type LED 

in the vicinity of ~·contact part of the switch or a chip-type 

LED in the vicinity of the switch, and providing such light 

~uiding plate a~ transparent acrylic pfate to guide the light to 

·the switch section. 

A lighted swltch·comprising opposing films or glasses with 

a transparent electrodes.on·a diff~sion-type EL sheet· is also 

known. 

However, in such.constitution of employing a chip-type LED 

in the vicinity of the ~witch, and guiding the liiht by means of 
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a light guiding plate, it has been a problem that a loss of 

light'a~d un~venn~ss in brightness are significant, and an 

attempt of reducing the loss and unevenness causes increase in 

size and weight, leading to higher power consumption of LED and 

earlier exhaust of a battery in a portable device, so that the 

pdrtable device cann6t be used ·continuously for a long time. · 

A switch with·transparent electrodes provided in opposition 

to each other on an EL sheet is advant~geous in that very 

uniform illumfnation can be obtained, and a loss is 

insignificant, while' it has ~een a problem that it lacks 

operational feeling as a switch. 

Further, although a sputtered film of indium tin oxide 

(hereinafter ITO) is employed as a·transparent electrod~ in a 

conventional diffusion-type EL sheet, because it is excessively 

stretched and bent in a process of shaping a diaphragm portion, 

it has been a problem that ITO may be relatively easily broken 

during the shaping process or operation of the diaphragm 

portion, and no light is emitted by the diaphragm portion due to· 

breakage of a binder resin in a light emitting layer or 

dielectric laier. 

SUMMARY Of THE INVENTION 

It is ari.obJ~cit of the invention to provide a high-quality 

EL sheet' diap·hragm and a switch tisi'ng the same such that a 

uniform. i 11 umina ti on can be ach-ieved, power consumption is 
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reduced, a good operational feeling can be obtained,·and light 

' 
emission failur~ is r~duced. 

In order to achieve the object, an EL sheet diaphragm is 

for~ed by shaping a diffusion-type EL sheet that comprises a 

transparent electrode layer formed on a transparent film, a 

light emitting layer~ a dielectric layer, a rear electrride layer 

and an insulating layer in the form of a dome with a flange-like 

supporting. po.rtion in an .outer circumference thereof such that a 
,. . 

light emitting surface is in a convex side, and is reversed when 

it 1$ pressed for operation, and a switch is prbvi~ed by usin~ 

the diaphragm. 

' Accordini to above constitution, a high-quality EL sheet 

dia~hragm and a switch capable of providing uniform 

illumination, low power consumpti.on and good operational feeling 

can be obtained. 

B~IEF DESCRIPTION.OF THE DRAWINGS 

Fig. 1 is an outer plan view of a switch using an EL sheet 

diaphragm according to an embodiment of the invention; Fig. 2 i~ 

a sectional view taken along a line A-B of Fig. 1: Fig. 3 is a 

view of a p~inted pattern in the EL sheet diaphragm; Fig. 4 i~ ~ 

sectional view tike~ along a line C-D of Fig. 3: Fig. 5 is a 

se~tional view taken along a line E-F of Fi~.· 3; Fig. 6 is a 

push-"do~n pressure curve in relation to a compression stroke of 

the diaphrag~ portion: Fig~ 7 is an outer plan view of a switch 

- 5 -



using an EL sheet diaphragm wh~rein the diaphragm pottion is of 

a multicolor light.emitting type; and Fig. 8 is a view of a 

printed pattern in an EL sheet diaphragm according to a second 

embodiment of the invention. 

BEST MODE OF CARRYING OUT THE fNVENTION 

An EL.sheet diaphragm ac~ording to an embodiment of the 

invention and a switch using the same are described below by 

referring to Figs. 1 to 7. 

(Embodiment 1) 

Fig. 1 is an outer plan view in a convex side of a 

diaphragm of a switch using an EL sb~et diaphragm according to 

th~ invention,,Fig. 2 is a sectional view taken along a line A-B 

of Fig. 1, Flj. 3 is ·a view of a printed pattern in a concav• 

side of the EL sheet diaphragm, Fig. 4 is· a sectional view taken 

along a line C-D of Fig, 3, Fig~ 5 is a sectional view taken 

along a ·line E-F of Fig,· 3, Fig. 6 is a push-down pressure curve 

in relation to a compressive stroke of the diaphragm portion, 

and Fig. 7 is a~ outer plan view of a switch u~ing an EL sheet 

diaphragm wherein the diaphragm po~~ion is· of a multicolor light 

emit ting type. 

As shown·in Fig~ 1, a switch 1 using an EL sheet diaphragm 

is provided with an illuminatable diaphragm portion 2 that ls 

formed as a laminated member shown in a sectional view of 'Fig~ 2. 



, _ 
.... 

The EL sheet comprises a transparent electrode layer 4 

formed in a surface ·or polyethylene terephthalate (hereinafter 

PET) film 3, which is seqtientially laminated by a light emitting 

layer 5, dielectric layer 6, rear electrode layer 7 and 

insulating layer 8. 

To make the EL sheet, a diffusion-type light trans~itting 

paste prepared by adding 65 wt. % of conductive powders having a 

visi6le light transmittance, that is, indium oxide powders 

(SCP-X prepa~ed by Sumitomo Metal Mining) to an insulating resin 

(a flexible acrylated bisphenol resin, MRXA prepared by Meiwa 

Chemical Industry), and dispersing them using three rolls is 

screen-printed onto the PET f ih 3 of 125 IL m thick, and dried 

at 155 t for 15 mlri so that the transparent electrode layer 4 

of 3 to 5 IL m in.dry film thickness ls formed. 

Then, the llght emitting layer 5 is formed in a manner 

similar to that of forming the transparent electrode layer 4 by 

. printing and drying ~ paste which is prepared by mixing and · 

dispersing 0.02 g of. gicumyl peroxide as a cross linking agent 

and 100 g of a light emitting element (TYPE 40 prepared by 

Silvania, U.S.A.·) ·in a vinylidene fluoride copolymer rubber 

solution (Daiei G902 prepared by Daikin Industries and 35 wt. % 

of isophorone solved thereto) so that a dry film thickness of 35 

µ, m is achieved. 

Further, the dielectric layer 6 ls formed in a similar 

manner by·printing and drying a paste which is prepared by 
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dispersing, using three rolls, ~O g of BaTi0 3 (prepared by Kanta 

Chemical Industry) in 28 g of a mixed solution of 70 wt. % of 

cyanoethyl pullulan resin and 30 wt~ % of cyanoethyl polyvihyl 

alcohol r~sin (dimethyl formamid~ and 35 wt. % of CR-H prepared 

by Shin-Etsu Chemical that is solved thereto) so that a dry film 

thickness of 35 IL m is achieved. 

Thereaf ~er, the rear electrode layer 7 is formed in a 

similar manner by printing and drying a conductive paste 

(DY-1500 prepared by Toyobo) so that a dry film thickness of 10 

IL m iS o·btai ned. 

Finally, the insulating layer 8 is formed similarly by 

printing and drying an insulating paste (XB-804A p.repared by 

Fujikura Che•ical Industry) so that a dry film thickness of 30 

IL m is achieved. 

Next, ail upper electro·de conta-ct 9 of specified dimensions 

and a dry f Um thickness of· 8 IL m is formed on the insulating 

layer 8 in a similar manne~· by drying a conductive paste 

(DW-2500 prepared by Toyobo). 

Then, th~ diaphragm portibn 2 is fo~med by using a mold 

that is heated to 170 'C ~ and molding it to a dome shape so that 

it ls convex in a side of the PET film 3. 

Th~r~af ter, ·a lower •lectrode contact 11 is formed by 

pattern-printing and drying a conductive paste (DW-250H prepared 

by Toyobo) onto a PET film 10 of 75 IL m thick, and the swi tc'h 1 

using the EL. sheet diaphragm is completed by combining the 
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diaphragm portion 2 and a lower electrode contact sbeet that is 

prepared by pattern-printing and drying an insulating paste 

(XB-804! prepared by FuJikura Chemical Industry) as an 

insulating resist 12 by means of thermti compr~ssion bonding in 

· such manner that the upper electrode contact 9 a~d lower 

electrode contact 11 -0f the diaphragm portion 2 are opposed to 

each other. 

As shown in Fig, 3, the upper electrode contact 9 ls 

pressure-co~nected at a connectloh part 9a thereof with an 

external lead patt~rn of. the lower electrode contact sheet, and 

an electrode lead-out portion of the diaphragm 2 forms, as shown 

in Figs, 4 and 5~ rear electrode layers 7, 7a of a conductive 

paste and a connecting electrode 4b on a light transmitting 

electrode 4a in order for better connection. 

In the switch 1 using an EL sheet diaphragm according to 

the inv~ntion, a~ ~ result of observing a light emitting 

condition of EL by applying a power of 100 V 400 lz to the 

connecting electrode 4b and rear electrode layer 7a~ reversing 

the diapbragm portion 2 by pressing the diaphragm portion 2 with 

a finger from above, ·and repetitively connecting the upper 

electrode contact 9 and lower electrode contact 11 (switching 

operation), it was confi.rmed that a uniform li~ht was emitted, a 

light emitted by EL.was always uniform even when the switching 
. . 

operation is repeated 5~0,000 times, and a superior light 

emitting performance was achieved. 
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In the embodiment, an EL sheet diaphragm may be produc~d by 

respectively using, as a binder resi"n for the lig·ht· emitting 

layer 5 and dielectri~ layer 6), a vinylidene fluoride cop~)ymer 

rubber (Daiel G501 prepared by Daikin Industries), a mixed resin· 

of 50 wt. % of cyanoethyl pullulan (CR-S prepared by Shin-Etsu 

Chemical ) and 50 wt. % of cyanoethyl polyvinyl alcohol (CR-V 

prepared by Shin-Etsu Chemical) or a mixed rubber of 50 ~t. % 

of cyanoethyl c~ll~lose (prepared by Shin-Etsu Chemical) and 50 

'-

wt. % of cyanoethyl polyvinyl alcohol (CR-V prepared by 

Shin-Etsu Chemical), and settinJ th~ r~tio between the light 

emitting element ~r dielectric element and the binder resin at 

the •ame ratio as that of the embodiment. 

As de~cribed above, according to the embodiment, breakage 

of the ITO film during molding of the diaphragm portion 2 can be 

pr,•ented, and a service life can be inc~eased by printing and 

drying the paste (diffusion-type light transmitting paste) 
' . 

. Prepared by disper~ing conductive powders that has a visible 

light transmittance in an insulating resin or a resin solution 

containing an insulating resin solved therein to form the 

transparent electrode layer 4, and breakage of a binder resin 

for the light emit'ting layer~ and dielectric layer 6 can be 

avoided by using, as a binder resin for the light emitting layer 

5 and dielectric layer 6, a resin havi~g a high dielectric 

constant and flexibility, which is selected from a vinylidene 

fluoride rubber, vinylidene fluoride copolymer rubber, a resin 
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prepared by blertding cyanated ~ullulan and cyanated polyvinyl 

alcohol or a resin prepared by blending cyanated cellulose and 

cyanated polyvinyl alcohol. 

By molding ·the diaphragm portion 2 such that clicking is 

sensed in response t~ a compressive force, an operational 

feeling of the switch can be provided, and the diaphragm portion 

2 can be molded either by heating the EL she·et to 70 t to 

180 t or heating the mold to 70 t to 180 t, so that breakage 

of the ITO film comprising a diffusion-type light transmitting 

paste and breakage of the bind~r resin for the light emitting 

layer·s and dielectric layer 6 can be more effectively 

prevented, and environmental change due to heat and humidity in 

operational _feeling of the molded.diaphragm portion 2 can be 

also minimized, although the di~phragm portion may be·molded at 

an ordinary temperature. 

In comparing the diaphragm portion 2 molded at an ordinary 

temperature and thermally treated at 70 to 95 "C for 30 min with 

that heated and molded as ~escrlbed above, a difference is 

signific•nt at a bigh humidity. in particular such that a 

compressive force of tbe diaphragm 2 molded at an ordinary 

temp~ra~ure and thermally treated is reduced by 30 to -40 %, 

while_ reduction in that heated and molded ls limited to 0 to 10 %. 

A relation betw.een a compression stroke and push-down 
.. 

pressure irt the switch 1 using the EL sheet diaphragm according 

to above embodiment ·is shown in Fig. 6. 
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Further~ ~·color of light emitte~ by the EL Bheet is 

determined by the light emitting element, and multiple colors 

can be obtained for the diaphragm portion 2 bf the embodiment by 

employing plural types of light emitting elements, although a 

light emitting elem~nt of.ZnS dope( with c~ for emission of 

bluish green light and a light ·emitting elemerit of ZnS doped 

with Cu and Mn for emission of orange light are generally used. 

The color of light emitted by the EL sheet can be entlrely 

or partly varied by coloring the transpare·nt film. of/ the EL 

sheet, applying a ~olor_palnt to the transparent film, or 

providing a color film over the convex surface of diaphr~gm 2. 

In other words, a switch 13 using a multicolor light 

emitting EL sheet diaphragm can be dbtained in the case a switch 

13 is produced by using an EL sheet diaphragm in which the light 

~mitting element of light emitting lay~r 5 in the diaphragm 

portions 2a, 2b, 2c showq in Fig. 7 is changed to TYPE. 10 

prepared by Si lvania, U.S. A. , such that the diaphragm ·port ions 

2a, 2b, 2c are df orange color,.and othe~ diaphragm portion 2 is 

of bluish ~reen when it is allowed to emit a.light in a manner 

similar to that described above.· 

Also, by employing an a~rJlic film colored in transparent 

yellow over the d~aphragm portions 2a, 2b, 2c, multicolor light 

emission can be achieved when It i$ allowed to emit a light, 

such that the diaphragm portion~ 2a, 2b, 2c are of greenish 

yellow, and other diaphragm portion 2 is of ·bluish green. 
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(Embodiment 2). 

Fig. a is a view of a· printed pattern iri an EL sheet 

diaphragm according to the invention. 

A second embodiment of the invention is described below. 

As shown in Fig~ 8, the embodiment provides a switch 

constructed similarly to that of above embodiment 1 wherein an 

EL sheet diaphragm is formed with a lighting section comprising 

a transparent electrode layer 4, a. light emitting layer 5, a 

dielectric layer 6, a·rear electrode layer? and an insulating 

layer 8 that are similar to those of above embodiment 1, 

respectively, only in the di~phragm portion 2 and in th~ 

vicinity thereof. 

A power· consumption of the switch using the EL sheet. 

diaphiagm according to the ·emb~diment was about 53% of the power 

consumption of above embodiment 1. 

As described, ~cc6rdirig to the embcidiment, because emission 

of light is caused only in the diaphragm portion 2 and in the 

vicinity thereof, although the EL sheet is generally 

characterized in a low pow~r corisumption, the power consumption 

ca~ be further reduced • 

. (Embodiment ·3) 

A third embodi~erit of. the invention is described below. 

Accordi~g to the embodiment, an EL sheet diaphragm was 

produced by elimi~ating t~e electrode contact 9 in above 
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embodiment 1, and molding the diaphragm portion 2 in a manner 

similar to the embodiment 1. 

Then, an electric contact pattern is formed so that_ it is 

opposed to upper and lower PET films of 75 p. m each, the EL 

sheet diaphragm was placed on a m~mbrane switch formed by 

adhering them except at· the electric contact portion with a 

spacer film between them such that_ the diaphragm portion is 

matched with the contact of the .me~brane switch, thus a switch 

using the EL sheet diaphragm according to the embodiment was 

produced. Similarly to above embodiment 1, as. a result of 

observing a light emitting condition of the EL by applying an 

electric power of 100 V 400 Hz to a connecting' electrode·4b and 

rear electrode layer 7a of the switch using the EL sheet 

diaphragm, r~versing the diaphragm portion by pressing the . . 

diaphragm portion from ~hove with ~ finger, and allowing the 

upper and lower contacts to be connected with each other 

(switching) repetitively, it wa~ confirmed that emission of a 

light was unifotm, and the emissioti of a light by the EL was 

always unifo~m ~ven when the swit~hing operation is repeated 

500,000 times. 

INDUSTRIAL APPLICABILITY 

As describ~d ·above, the invention provides an EL sheet 

diaphragm and a swiich using the same, wherein a diaphragm 

portion of~ dome shape is molded with a flange-like supporting 
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portion provided in an outer circumference thereof in a 

diffusion-typ~ EL sheet comprising a transparent electrode layer 

that is formed on·a transparent film, a light emitting layer, a 

dielectric layer, a rear electrode layer and an insulating 

layer, so that-a light emittfng su~face is in a convex side, and 

is reversed when it. is pressed ·for operation. 

Th~s, according to above constitution, a high quality, 

superior EL sheet diaphragm capable of achieving uniform 

lighting, lower power consumption, good operational feeling and 

redttced light emission failure and a thin, light-weight switch 

using the same can be provided~ 
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CLAIMS 

1. An EL sheet diaphragm comprising a diffusion-type EL sheet· 

which includes a transparent electrode layer formed on a 

transparent film, a light emitting layer, a dielectric 

layer, a rear electrode layer and an insulating layer, is 

formed with a diaphrag• pdrtion molded in a dome shape with 

a flange-like supporting portion in an outer circumference 

thereof such that a light e•itting surface is in a convex. 

side, and is reversed with or without a feeling of 

moderation when it is pressed for operation, and is 

provided with a lighting area in an entire surface thereof, 

only lo said diaphrag• portion or said diaphragm portion 

and the vicinity thereof. 

2. An EL sheet diaphragm of clai• 1, wherein said transparent 

electrode layer ls for•ed by printing and drying a paste 

which ls prepared by dispersing conductive powders that has 

a visible light trans•lttance in an insulating resin or a 

resin solution containing an insulating resin solved therein. 

3. An EL sheet diaphragm of claim 1, wherein a binder resin 

used for said light e•itting layer and dielectric layer is 

selected fro• a vinylidene fluoride rubber, vinylidene 

fluoride copolymer rubber, a resin prepared by blending 

cyanated pullulan and cyanated polyvinyl ·alcohol or a resin 

prepared by blending cyanated cellulose and cyanated 

polyvinyl alcohol. 
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CLAIMS 

1. An EL sheet diaphragm comprising a diffusion-type EL sheet 

which includes a· transparent electrode layer formed on a 

transparent film, a light emitting layer, a dielectric 

layer, a rear electrode fayer and an insulating layer, iS 

formed with a diaphragm pdrtion molded in a dome shape with 

a flange-like supporting portion in an outer clr~umference 

thereof such that a ~lght emitting surface ls in a convex 

side, and ls reversed with or without a feeling of 

moderation when it ls p~essed for operation, and is 

provided with a lighting area in an entire surface thereof, 

only in said diaphragm portion or said diaphragm portion 

and the vicinity thereof. 

2. An EL sheet diaphragm of claim 1, wherein said transparent 

electrode layer is formed by printing and drying a paste. 

which is prepared ·by dispersing conductive powders that has 

a visible light transmittance in an insulating resin or a 

resin solution containing an insulating resin solved therein. 

3. An EL ~beet.diaphragm of claim 1, wherein a binder resin 

used for sald light emitting layer and dielectric layer is 

selected from a vinylid~ne fluoride rubber, vinylidene 

fluoride copolymer rubber, ~ resin prepared by blending 

cyanated pullulan and cyanated polyvinyl alcohol -0r a resin 

prepared by blending cyanated cellulose and cyanated 

polyvinyl.alcohol. 
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4. An EL shee~ diaphragm of claim 2, wherein a binder resin 

used for said light emittirig layer and dielectric layer is 

selected from vinylidene fluoride rubber, vinylidene 

fluoride copolymer rubb~r, a resin prepared by blending 

cyanated.pullulan and cyanated polyvinyl alcohol or a resin 

pre.pared by blending. cyana·ted cellulose and cyana ted 

polyvinyl alcoh~l. 

5. A switch· using an EL sheet diaphr•gm of claim 1, wherein a 

membrane switch having an opposed electrode contact is 

provided below said 'EL sheet diaphragm, or an electrode 

contact layer is newly formed on said insulating layer in a 

concave side of said.EL sheet diaphragm, and an opposed 

electrod~ c6ntact layer is formed on an insulating film 

base or in~ulating resist base opposite thereto. 

6~ A switch using an,EL sheet diaphragm of claim 2, wherein a 

membrane switch h.av Ing an opposed electrode con tact is 
.. 

piovided below said EL sheet diaphragm, or an electrode 

contact layer is newly formed -0n said insulating layer in a 

concave side of said EL sheet diaphragm, and an opposed 

electrode contact layer· is for~ed on an insulating film 

.base or insulating resist base opposite thereto. 

7. A swltch usirig an EL sheet diaphragm of claim 3, wherein a 

membrane switch having an opposed electrode contact is 

provided below s~id EL sheet diaphragm, or an electrode 

contact layer is newly formed on said insulating layer in a 
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concave side of said EL sheet di~phragm, and an opposed 

electrode ~dntact layer is for~ed an an insulating film 

base or insnlating resist base opposite thereto. 

8. A switch using an EL sheet diaphragm of claim 4, wherein a 

membrane switch having an opposed electrode contact is 

provided below said EL sheet dlaphragm, or an electrode 

contact layer is newly formed on said insulating layer in a 

concave side of said EL sheet diaphr~gm, and an opposed 

electrode c"ontact layer is. formed on an insuiating film 

base or insulating resist base opposite ther~to. 

9. An EL she~t di~phragm of claim 1, wherein said diaphragm 

pqrtion is molded by heating said EL sheet which comprises 

said transparent film of polyethylene terephthalate to 70 

to 180 t, or heating a mold for said diaphragm portion to 

70 to 180 t. 

10. An EL sheet diaphragm of claim 2, wherein said diaphragm 

po~tion is molded by heatin~ said EL sheet which comprises 

said transp~rent film of polyethylene terephthalate to 70 

to 180 "C, or heating a mold for said diaphragm portion to· 

70 to 1.80 t. 

11. A~ EL sheet diaphra~m of claim 3, wherein said diaphragm 

portion is molded by heating said EL sheet which comprises 

said transparent film of polyethilene terephthalate· to 70 

to 180 t, or heating a mold for said diaphragm portion to 

70to180 t. 
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12. An EL sheet diaphragm of claim 4, wherein said diaphragm 

portion is molded by heating said EL sheet which comprises 

said transparent film of poly~thylene terephthalate to 70 

to 180 "C, or heating a mold for said diaphragm portion to 

7 0 t 0 180 ·"C • 

13. A switch using an EL sheet diaphragm of claim 5, wherein 

said diaphragm poriion is molded by heating said EL sheet 

which comprises said tran~parent film of polyethylene 

terephthalate to 70 to 180 "C, or heating a mo.Id for said 

diaphragm· portion to 70 to 180 "C. 

14. A switeh using an EL sheet diaphragm of claim 6, wherein 

said diaphragm portion is molded by heating said EL sheet 

which comprises said transparent.film of polyethylene 

terephthalate to 70 to 180. "C, or heating a mold for said 

. diaphragm portion to 70 to 180 "C. 

15. A switch using an EL sheet diaphragm of claim 7, wherein 

said diaphragm portion is molded by heating said EL sheet 

which comprises said transparent f ~lm of polyethylene 

terephthalate to 70 to 180 "C, or heating a mold for said 

diaphragm portion to 70 to 180 "C. 

16. A switch u~ing an EL sheet diaphragm of claim 8, .wherein 

said diaphragm portion is molded by heating said EL sheet· 

which comprises said transparen~ film of polyethylene 

terephthalate to 70 to 180 "C, or heating a mold for said 

diaphragm portion to 70 to 180 "C. 
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17. An EL sheel diaphragm of claim 1, wherein single color or 

multiple, two or more, colors of light is emitted. from .said 

light emitting layer of said EL sheet, and said transparent 

film is colored, a color paint is applied to said 

transparent film, or a color film is placed on a convex 

surface of ~aid EL sheet diaphragm so that said color of 

light emitted by said EL sheet is entirely or partly changed. 

18. An EL sheet diaphragm of claim 2, wh~rein single color or 

multiple~ two or more,. colors -0f light is emitted from said 

light emitting layer-of said EL sheet, apd said transparent 

film is colore.d, a color paint is applied to said 

transpare~t fil~, or a cdlor film is placed on a convex 

•surface of s~id.EL sheet diaphragm so that said color of 

light emitted by said EL sheet is entirely or partly changed. 

19. An EL sheet diaphragm of claim 3, wherein single color or 

multiple, two or more, colors of light is emitted from said 

light emitting layer of. s~id EL sheet, and said transparen~ 
. . 

film is colored, a ~olor paint is applied to said 

transparent film, or a color film ls placed on a 6onvex 

surface of said EL she~t diaphragm so that said color of 

light emitted by sjid EL sheet is entirely or partly changed. 

20. An EL sheet diaphragm of claim 4, wherein sl~gle color or 

multiple, two or more? colors of light is emitted from said 

light emitting layer ~f said EL sh~et, and said transparent 

film is color~d, a color paint ls applied to said 
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transparent film, or a color film is pl~ced on a convex 

surface ~f said EL sheet diaphragm so that said color of 

light emitted by said EL sheet is entirely or partly changed. 

21. A switth using an EL sheet di~phragm of claim 5, wherein 

single color or multiple, two or more, colors cif light is 

emitted from said light emitting layer of said EL sheet, 

and said t~ansparent film is colored, a color paint· is 

applied to said transparent film, or a color film is· placed 

on a convex surface of said EL sheet diaphragm so that said 

color of light emitted by said EL sheet is entirely or 

partly changed. 

22. A switch using an Et sheet diaphragm of claim 6, wherein. 

single color or multiple, two or more, colors of light is 

emitted from said light emitting layer of said EL sheet, 

and said transparent film il colored, a colbr paint is 

applied to said tr~nsparent film, or a color film ls placed 

on a convex surface of said EL sheet di~phragm so that said 

color of light emitted by sald'EL sheet is entirely or 

partly changed. 

23. A switch using an EL sheet ~iaphragm of claim 7, wherein 

single color or multiple, two or more, colors of light is 

emitted f~om said light •mlttlng layer of said EL sheet, 

and said transparent film ls colored, a color paint is 

applied to said transparent film; or a color film is placed 

bn a convex surface of said EL she•t diaphragm so that said 
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color of light emitted by said EL sheet is entirely or 

partly changed. 

24. A switch uaing an EL sheet diaphragm of claim 8, wherein 

single color or multiple, two or more, colors of light is 

emitted from said light emitting layer of said EL sheet, 

and said transparent film ·is colo~ed, a color paint is 

applied to said transparent film, or a color film is placed 

on a convex surface of said EL sheet diaphragm so that said 

color of light emitted by said EL sheet is entirely or 

parth. changed. 

25. An EL sheet diaphragm of claim 9, wherein single color or 

multiple, two or more, colors of light is emitted from said 

light e~itting layer of said EL sheet, and said transparent 

film is colored, a color paint.is applied to said 

tr~nsparent film, or a color· film is placed on a convex 

surf ace of said EL sheet diaphragm so that said color of 

light emitted by said EL sheet is entirely or partly changed. 

26. An EL sheet diaphragm of claim 10~ wherein single color or 

multiple, two or more, colors of light is emitted from said 

light emltting layer of said EL ~heet, and· said transparent 

film is colored, a color paint is applied to said 

transparent film, or, a color film is placed on a co~vex 

surface of said EL sheet diaphragm so that said color of 

light emitted by said EL sheet is entirely or partly changed. 

27. 'n EL sheet diaphragm of claim 11, wherein singl• color or 
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multiple, two o~ more, colors of light is emitted from said 

light emitting layer of said EL sheet, and said .transparent 

film is colored, a color paint is applied to said 

transparent film, or a color film is placed on a convex 

·surface of said EL sheet diaphragm so that said colo~ of 

light emitted by said EL ~beet is entirely or partly changed. 

28. An EL sheet.diaphragm of claim 12, wherein single color,or 

multiple, two ·or more, colors of light is emitted from said 

light emitting layer of ~aid EL sheet, and said transparent 

film is .colored, a color paint is applied to s·aid 
; 

transparent film, or a color film is placed on a convex 

surface of said EL sheet diaphragm so that said color of 

light emitted by said EL sheet is entirely or partly changed. 

29. A switch using an EL sheet diaphragm of clai~ 13, wherein 

single color or multiple, two or more, colors of light is 

emitted from said light emitting layer of said EL sheet, 

and said transparent film is colored, a color paint is 

applied to said transparent film, or a color film is placed 

on a convex surface of said EL sheet diaphragm so that said 

color of light emitted by said EL sheet is entir~ly or 

partly changed. 

30. A switch using an EL sheet diaphragm of claim 14, wherein 

single color or multiple, two or more, colors of light is 

emitt~d from said light emitting layer of s•id EL sheet, 

and said transparent film is colored, a color paint is 
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applied to said transparent tilm, or a color film is placed 

on a convex surface of said EL sheet diaphragm s~ that ~aid 

color of light emitted by said EL sheet is entirely or 

partly changed. 

31. A switch using an EL sheet diaphragm of claim 15, wherein 

single color or multiple, ·two or· more, colors of light is 

emitted from said light em~tting layer of said EL sheet, 

and said transparent film is colored, a color paint is 

applied·to s~id transparent film, or a color film is placed 

on a convex surface of s~Jd EL sheet diaphragm so that said 

color of light emitted by said EL sheet is entirely or 

partly changed. 

32. A switch using •n EL sheet diaphragm of claim 16, wherein 

single colo~ or multiple, two or more, colors of light is 

emitted from said light emitting layer of siid EL sheet, 

and said transparent film ls colored, a color paint ls 

applied to said transparent film, or a color film is placed 

on a convex surface of said EL sheet diaphragm so that said 

color of light emitted by s~id EL sheet is entirely or 

part h changed. 
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