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Field of the Invam%kgn 2 9 MAY 2002 The present invention rel ates 0

control panel for electronic equipnent and a nmethod of producing the sane.

10 More particul arl he present invention relates to a control panel for
wat is made of a synthetic resin material by

I
el ectronic ”v“ “‘ﬁmm
i njection nmmm‘ mﬁ ‘ present invention also relates to a nethod of

produci ng the ceobeol panel fofIBLECOF OPHE BNVENREGN. 15 2. Discussion of
Rel ated Art Wth the recent spread of equipnment related to conputers and
conmuni cations equi pnent, it has been demanded that data input units, e.g.

control panels, for §6ﬁfﬁé£g%$@ﬁ%rﬁ@ﬁE%gEéTﬁéNﬁ@CﬁQﬁﬂPMﬁﬁﬁUANEnd receiving

20 information therefroms ere ed in cost to an extrene. On the
ot her hand, the achi evenmentMERTHOD gbprEROBIOING| BEE r @AME parts denands
herneticity for providing a dustproof structure and for preventing
breakdowh of electronic parts due to static electricity. 25 For exanple,

control panels used in elec%ﬁ@ﬁ%ﬁ%ﬁﬂﬁJ?ﬁe%PE SnFentY bl € tel ephones and

personal conputers, are require 0 acconmplish ultimate cost reductions in

order to al howrtbkege o€l egler gRivendawnces to spread at reduced - 1 2 9 MAY
2002 costs. Switching structures inqluding printed-circuit boards are

particul arly denafdedpresbatr édveadion sesrterhéopresomt radpiniagenit foposed
a control for el ectroni c equipnment (s ed%ﬁpane e.Patqﬂhaﬁﬁghépatlon 5

panel
Unexani ned PUBFFERRLGn CERERAR, tngRdy 20 ES Ripgtucing

10 More particularly, the present invention relates to a
control panel for electronic equipment that is made of a
synthetic resin material by injection molding. The present
invention also relates to a method of producing the
control panel for electronic equipment.

15 2. Discussion of Related Art

With the recent spread of equipment related to
computers and communications equipment, it has been
demanded that data input units, e.g. control panels, for
entering information into such equipment and receiving

20 information therefrom should be reduced in cost to an
extreme. On the other hand, the achievement of high-
precision electronic parts demands hermeticity for
providing a dustproof structure and for preventing
breakdown of electronic parts due to static electricity.

25 For example, control panels used in electronic equipment,
e.g. portable telephones and personal computers, are
required to accomplish ultimate cost reductions in order

to allow these electronic devices to spread at reduced



proposed control panel, basically, a button body that is touched with a
finger is made of a synthetic resin material, and a printed indication is
usual |y provided on the surface of the button body. However, becaquw%ﬂﬂmpo
indication is frequently touched with a finger, it nay separate fromthe
button body by friction. To solve this problens, various nmethods have been
proposed. However, none of the proposed nethods use a sheet. Therefore, if
such a proposed nethod is adopted, the nunber of man-hours 15 increases. |f
t he proposewsies ho@wid dripioydd Yadrures dwdostinge preimded- g WHidnber of

-h [ . A di ngl th it dopt i h d met hod
aduces by HRATSS FOE oA EHE TRATRACRS NS b bO At BpPITRAntn propbsed 20 a
d by

t echni que wher ei %%?ﬁé@é&@%ﬁ@i@a&@rﬁf%oé@@e& B ASP

& r
i njection nolding r exanpl e,” see Japanese Patent No. 2649025). In the
proposed t el oren i ¢ hegqel eaean c és et heepam ese hPpuasib uApobie@adian opening in
the control panel in which the pushbutton is disposed 25 unavqi dably

becones®| arJe Rt R P HASIeRctRYAD e 171 ettt Bh: mol™t d for the
njecti on Rl UG BrOGEERe1 FEALE NG YL LIRPI 0l LTHibEos!BUEL UERaBNEs dOST On

of el ectromic equi pnent and Tromthe viewpol nt preventing - 2 9 MAY

2002 entry tfuchd®@rei g avfiggeriisisadesdf abl syhoiethe céedmance to be as
smal | as possible as long as the pushbutton can performits function. 5
SUMVARY OF M NVENTRIBN 2 oy kv @f ingikcabboR- Hesespakly t REARIdad on

background, .t he present Lnyvent.ion att.ai t |.ow | e An obj ect
of the pre_stekhet 5 et o?'nfigh? oblbil_’%?/rild%ogfbo%r%q’leﬁdngwﬁaoréee%%% ronic
equi pnegt limd%&@i&heislofﬁé%@é@m bebees waeh HPeihgarj nithgagontrol

panel and a pushbutton placed in the opening is reduced, and al so provide a
met hod of pyewhicitg fihemcone rioht pamebodprbel Eeiebhvr. edif pimiite tAnb her

o et onl o RB RS YRS RLthSad Tmdve PLOY Br S8 Bh! O n B O
none of the proposed methods use a sheet. Therefore, if
such a proposed method is adopted, the number of man-hours

15 increases. If the proposed method is employed for a low-
cost key sheet, the number of man-hours increases.
Accordingly, the merit in adopting the proposed method
reduces by half.

To meet the demands, the present applicant proposed

20 a technique wherein pushbuttons and a control panel are
assembled by injection molding (for example, see Japanese
Patent No. 2649025). In the proposed technique, the
clearance between each pushbutton and an opening in the
control panel in which the pushbutton is disposed

25 unavoidably becomes large because of the structure of the
injection mold used for the injection molding process.
From the viewpoint of the structure and design of

electronic equipment and from the viewpoint of preventing



satisfies the requirenents of herneticity, clearness of indication and
operability and yet allows a cost reduction, and al so provide a nethod of
produci ng the control panel for electronic equipnment. 20 Still anoi@$mw2m2
object of the present invention is to provide a control panel for

el ectroni c equi pnment that is superior in mass-productivity and a net hod of
produci ng the control panel for electronic equipnent. To attain the
above-descri bed objects, the present 25 invention provides a control panel
for operati¢igteveefranferegonpmenterhatti nel ddesrabdenfpol tpanel menber and
a pushbutton. inserted,in_an_ogpeni f ormed k& t he cgntrol papnel nenber. A

pushbut t on %h%%B??cguBBOP?sthémgT as Bo§S{RYC2862-plighBEt £OR with respect

to the contg@énpanebnBERCpePYoehastscahhytpsRdi ng. A pushbutton collar is
formed around the outer periphery of the pushbutton. The control panel

menber and the pushbutton coll ar have contact portions, respectively, at
whi ch the pushbutton collar and the caontrol panel nenber conme in close

cont act EWl th each other, and WYh@Fp% @ﬁﬂ}@l\bper ated, the
pushbutton suppor iy & 2shi 68! tife DBFe-GaUSE Il NP NOUS | BOCEGLLAR 2N the

control panel nenber to conme out of contact wth eac e ¢ont act

portion of tie ppeseont panehtienbettabysbehe sbEDPofOhgedbgactle rear side
of the control panel nenber to block a flow of a nmolten resin material in
an injection nol AP eRE plisHpetPBRSeubpbRrYeRtien) bsttonprovide a

control panel for electronic equipment in which the

10 clearance between each opening in the control panel and a
pushbutton placed in the opening is reduced, and also
provide a method of producing the control panel for
electronic equipment.

Another object of the present invention is to

15 provide a control panel for electronic equipment that
satisfies the requirements of hermeticity, clearness of
indication and operability and yet allows a cost reduction,
and also provide a method of producing the control panel
for electronic equipment.

20 Still another object of the present invention is to
provide a control panel for electronic equipment that is
superior in mass-productivity and a method of producing
the control panel for electronic equipment.

To attain the above-described objects, the present

25 invention provides a control panel for operating
electronic equipment that includes a control panel member
and a pushbutton inserted in an opening formed in the

control panel member. A pushbutton support supports the



15 nol ded. The contact portions are kept in close contact with each ot her
by the pressure applied during the injection nolding process. There&og& 33
gap is produced between the contact portions, and thus the flow of AMAY 200
resin material is effectively blocked. 20 The arrangenent may be such that
t he pushbutton and the pushbutton support are not joined together into one
unit. In this case, the pushbutton is preferably coated with a non-wel di ng
agent that prevents thernowel ding of the pushbutton and the pushbutton
support. 2%ushlaadtion onith heegpestento i tiventiwirpl dvirkes mermpexstbyet hod of

produci ng a control_ panel for electronic ui p t. According, to the first
nmet hod, a sefﬂe%?tjr%a*&’ E’%%In?lbn%r 0&,@@8&%@?% é@qﬁl Hescefgosté%e% S8 by q
2 9 MA 0 r 1L Pg. SGESHESt m pYsh 0 Ki ns.
The sheet ﬁolf@m%%mgfhg‘?%gﬁ%ggs%%ﬁ% |nserte%&|£hto ant&;btnrjftgl(;bt]i ?naﬁ{rr%?d, and
a nol ten resdnbemt£nid athé sphishbett omt o1 her rieges sesntact oporaikey, sheet. A

control panel nmenber for inserting the key sheet therein and the key sheet
are insért tEIRARGEHYEI Y] e i Wil fl the RieshPwbierceltthet?e $o8in nateri al

renber - ang G Tef SR ER P CoR 1Te Koo S act WL ERILACh BEAEL, i ¢
resin 10 maired ivithen t ties epyshphtit vy bs posdbat ddn shwpoidhbistdéhe sheet, a

gener al - purpose sheet is preferable fromthe viewpoint of the cost, and a
subst ant i al9YPRIEhsphar Rt CabLy roerder i QAUS ENPriherppbiROURERY NERLLRE resin

mat eri al that | ds_to, other_ synthetic resin 15 materjals is S ui tabl e
for use as %rhdevgﬁ%e?gn?ﬁogd%??%gﬂ?e%%r p‘f%scé?ﬂlei%l/‘én?#oﬁorb#%\:/gg‘git second
nmet hod, gf Rrpduchige . control panel for electronic equiprment. According to
t he second nethod, a sheet is fornmed to produce a plurality of recesses

t hereon by 20 thethwfocrmiagt Jdet retastashd arontpushipaneoh merleer skays. The
sheet is cut into the <F%ﬁh(guttorl?outer skj(gs i ndj vi dual | A control panel
; i b

menber for B<eriteRy 1 sPhUt O R eft )"E}Pfer%‘?lht%%ﬁ P#B€pushbut t on

outer ski ngase it NSEIh Sk Ni Of Bély | & 6L Ot dP| o s ANCnAe P14 £Nj R5aAY Nt heti ¢
resin material is injected into a cavity defined by each of the pushbutton

out er ski nsinjdmt tomtmol d peneh  theerpusldngt tdre supreott obs nohJlecbidnt| t he
recesslgnd Ir:thledeCc:(lfjl.vi t'I>{'1eWictorll'lttahcei\: r]g())lrttei%ns gtr%e ie(;:Jtr Ef\LSnI rg:lrgisteercioarlﬁaéthereby "o
with each other by the pressure applied during the
injection molding process. Therefore, no gap is produced
between the contact portions, and thus the flow of the
resin material is effectively blocked.
20 The arrangement may be such that the pushbutton and
the pushbutton support are not joined together into one
unit. In this case, the pushbutton is preferably coated
with a non-welding agent that prevents thermowelding of
the pushbutton and the pushbutton support.
25 In addition, the present invention provides a first
method of producing a control panel for electronic

equipment. According to the first method, a sheet is

formed to produce a plurality of recesses thereon by



2 9 MAY 2002 nol ding a pushbutton support. In the first or second net hod of
produci ng a control panel for electronic equi pnent according to the present
invention, it is preferable that the control panel nmenber and a pushbuyigyom?
out er skln collar fornmed around the outer periphery of each of the
pushbutton outer skins should have contact portions, respectively, at which
t he pushbutton outer skin collar and the surface of the control panel

menber contact each other to block a flow of 10 the nolten synthetic resin
material . Ithetmeoforsingr shsomeaesisesd fofrmprodhdiuig e cortelsipare! for

el ectronic ui pnent ccor to_the present jnvention, the sheet is
preferablyt@ﬂ?ﬁgé %r%% |%8F%af$%nr$%?%§e§o+se%%ﬁe55§%bﬁ?F%naBefore t he
step of 15 Nl of O MhAda ! NengNeGho1 tdh a6 14 Oflat d PEa PT £5€A1 11 BYEDREQN
provides a third method of producing a control panel for electronic

equi prent . thocarebdwsé® thefdhnra key hadeeta. plaurcaintine 1ofp gresih mdniloss
connected to each other are nol ded, and the 2p nol ded pushbuttons are cut

of f frof ed@F otRItingorae okebme%%eﬁh@ﬁ%et%s]ﬁ%t?%ﬁgtaFée
inserted i q}%ea_l[q_'é&lj e&éé dﬁj%c Jﬁ gygtlpﬁ] L&, T ?lllgj?g@&grl al is
n e pus o)

injected into a cavit tons e contr panel nenber
and the lnjx@‘etllronnmldlép i$|injé@t§divirttyovutct‘a\frﬂ@y niéd £ Ee 8 YBY heheéC resin

material, thereby nolding a pushbutton support.
key sheet, the control panel member and the injection mold
to fill the cavity with the molten synthetic resin

10 material, thereby molding a pushbutton support.

As the sheet, a general-purpose sheet is preferable
from the viewpoint of the cost, and a substantially
transparent resin material is preferable. A synthetic
resin material that welds to other synthetic resin

15 materials is most suitable for use as the sheet.

In addition, the present invention provides a second
method of producing a control panel for electronic
equipment. According to the second method, a sheet is
formed to produce a plurality of recesses thereon by

20 thermoforming. The recesses form pushbutton outer skins.
The sheet is cut into the pushbutton outer skins
individually. A control panel member for inserting the
pushbutton outer skins therein and the pushbutton outer
skins are inserted into an injection mold, and a molten

25 synthetic resin material is injected into a cavity defined
by each of the pushbutton outer skins, the control panel

member and the injection mold to fill the recess and the

cavity with the molten synthetic resin material, thereby



In the third nethod of producing a control panel for electronic equipnent
according to the present invention, - 6 2 9 MAY 2002 it is prefz@aﬁbﬁmn
that the control panel nenber and a pushbutton collar fornmed around*“t

outer periphery of each of the pushbuttons should have contact portions,
respectively, at which the pushbutton collar and the surface of the control
panel nenber contact each other to block a flow of the nolten synthetic
resin material. It is also preferable that the pushbuttons should be made
of a transparkhingyatipreshloutesnnsuppertal , and that an indication |ayer for
each of the pushbuttons should be 10 printed on the rear, side of the
pushbutton in a stteenkiest Her R Ll RSP T 0yt PreET Y

runners ”Dgﬂagrgef"“??rt@fe{?’t‘f%&?k‘é@@?iﬁﬁ@n@”éé‘@&diﬁgt@&‘ HI'%, ngrg‘saéﬂ d of

pr oduci ng ntrol pane el ectroni c equi pnment” accord to the present

i nvention, ilbvdnreidnishbut i onsrandribee ptisdb ut e ncentppel tpamy 1 neémber| oi ned
together into one unit. In this case, the pushbuttons are preferably coated

with a Ron-a&d cf rit slfet Lematupeevelts ChkidbWedEney d¥oume pasheutesns and
the pushbuttopicqsrgg]p}?ré dur 109, £ hey %f&tlﬂ)@@t ltcﬂﬁ@@r pé]?lcrﬁfsshgg%ghe above

and ot her (ﬁ)eje edtures and advantages of the present”inventron wll
becone nor exappaESitadt opdEHEchS) | P¥EPECEEeeT y ptaonvieich henreferred

enbodi ment s
pushbutton outer skin collar and the surface of the
control panel member contact each other to block a flow of
) 10 the molten synthetic resin material.

In the first or second method of producing a control
panel for electronic equipment according to the present
invention, the sheet is preferably printed with an
indication layer for each pushbutton before the step of

15 thermoforming the sheet.

In addition, the present invention provides a third
method of producing a control panel for electronic
equipment. According to the third method, a plurality of
pushbuttons connected to each other are molded, and the

20 molded pushbuttons are cut off from each other. A control
) panel member and the pushbuttons are inserted into an
injection mold, and a molten synthetic resin material is
injected into a cavity defined by the pushbuttons, the
control panel member and the injection mold to fill the
?5 cavity with the molten synthetic resin material, thereby
molding a pushbutton support.
In the third method of producing a control panel for

electronic equipment according to the present invention,



t hereof, taken in conjunction with the acconpanying draw ngs. ~5 BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective view of a portable

t el ephone in which the present invention is used. 2 9 MAY 2002 Eigngﬁznsz
a plan view of a sheet serving as the outer skins of pushbuttons. Fig. 3'TIs
a diagramillustrating a process of thernoformng recesses on the sheet
that formthe reverse 5 sides of protuberances. Fig. 4 is a sectional view
showi ng a process of producing a key sheet. Fig. 5 is a sectional view
showi ng a priocies prdferadei pa Contecwit pahalarior mdeotr cand@ &qui pnent 10
according to a first enbodi ment of the present invention, Fig. 6 is a

sect i gnal WERHIHMI TG A 1o ckdned %?Q)‘g'tfilw LW rRﬁr]pf?i?f‘e‘lgyf%ﬁ

el ectronic | i ' esent

i nventi on. e%%ﬂ %%hgﬁ%%%% o%%ﬁgg&g%%gggd 0 ptr géd%fcﬁogrp%' 15 contr ol
panel for eleagigdtiveBEUI PBIH I @ ctidli pags Hisu et drhi ol et et dretie of  t he
present invention. Fig. 8 is a diagram showi ng a process of producing a

cont r ol 5 pasélr fasie fectrormientawid prafml gedren mPnia et foash roerpodieent of
the present,jnuent ipn,, 20 Fig, 9158 Sebianal iew shaning o pracess of

produci ng rol~pan for ectronitc equi'phent ‘according 1o a
enbodi nent AQfsd RerPfFasille | LNt i1 plIbutibis hSEd inhahadé eyF 04 an

injection nold for integrating a pushbutton support and a case cover with
25 each ot F&ensyswmy siyrpriviiics i 086 P gealser lasloorafithgchat aasi xt h enbodi ment
of the pre?%giéépqggifgyer for each of the pushbuttons should be
10 printed on the rear side of the pushbutton in a state
where the pushbuttons are connected together by runners
molded when the pushbuttons are molded.
In the third method of producing a control panel for
electronic equipment according to the present invention,
15 the pushbuttons and the pushbutton support may not be
joined together into one unit. In this case, the
pushbuttons are preferably coated with a non-welding agent
that prevents thermowelding of the pushbuttons and the
pushbutton support during the injection molding process.
20 The above and other objects, features and advantages
of the present invention will become more apparent from
the following description of the preferred embodiments
thereof, taken in conjunction with the accompanying
| drawings.
25
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a portable telephone

in which the present invention is used.



|

g _ 29 MAY 2002 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Enbodi nent s
of the present invention will be described belowwth reference to the
acconpanyi ng drawi ngs. 5 First Enbodi ment An exanple in which a control
panel for electronic equipnment according to the present invention g MA)EZMZ
in a portable tel ephone will be described below. Fig. 1 is a perspective
view of a portable tel ephone having a control 10 panel according to the
present invention. The portable tel ephone 1 has a tel ephone body 2 nade of
a synthetic resinfhete?i &b.aThean evephone doslyeet conraims &b etheonic

equi pnrent, e.g. an |C fgr reg.ﬁlai ﬁ%{n’lg the function of a tel ephone. 15 The
t el ephone BOYYE2 §5h§$s?_ BES@AtFaPYy- of two parts, i.e. a case cover 3 and
a back body menbeg;i, whigh,ageadiyhdeth {Eomeach pthes-bysaparting face 6
at the center thereof in the direction of the thickness. T%e case cover 3

is placed orhetreofopnibhgt hecéesephomethedyh@et ThieaR0fbacktbedyemenber 5 is
provi de of the tel ephone body 2. The case cover 3 perforns the

g onigye back

functi ol ofSH&HPt PTPEHREraREeat so serves as a part of the tel ephone body
2. The case cover h plu ' hb, 4 ereon to
constitute a gr ou%ﬁ%’f a%S?ie%/sé%&ﬁ%%%a‘gga%o%éﬁgé%n%%%%g%%%kégody menber

5 are securmsbdwgiidies kayospaetunit by using screws, notches or other
securing devices. Printing of Indications r - 9 2 s May 200z Pushbuttons
4 (described |atéf)Jare ¥ oviteetionaheview sty 3 Piecess hofl of
produci ng the hbuttons 4 |1 _be. described belpwin detai]. A uniform

sheet 10 ad SHoWH | ?h%oﬁpé(\#v?%w]ofgﬁge. SRR LR but er

10 according to a first embodiment of the present invention.
Fig. 6 is a sectional view showing a process of
producing a control panel for electronic equipment
according to a second embodiment of the present invention.
Fig. 7 is a diagram showing a process of producing a

15 control panel for electronic equipment according to a
third embodiment of the present invention.

Fig. 8 is a diagram showing a process of producing a
control panel for electronic equipment according to a
fourth embodiment of the present invention.

20 Fig. 9 is a sectional view showing a process of
producing a control panel for electronic equipment
according to a fifth embodiment of the present invention.

Fig. 10 is a sectional view of an injection mold for
integrating a pushbutton support and a case cover with

25 each other, showing a production process according to a

| sixth embodiment of the present invention.



5 skins of the pushbuttons 4. The sheet 10 is a thin filmof a

thernopl astic synthetic resin material that is transparent or

sem transparent, i.e. which has lighttransmtting properties, e.qg.

polyester film and cut into a rectangul ar shape. For exanple,tfm?@ﬁ@%ﬂmlo
is 10 formed froma single layer with a thickness of the order of fromO0.25
mmto 0.8 mm The sheet 10 has high tensile strength and is unlikely to
tear easily. The sheet 10 is mass-produced by many manufacturers and
comrerci al |y avai | abDES&ERIPGWON0SOF. THRe PRESEBREDhEMBOOINENTBe sheet 10 15

i s advantageous fromthe vie int of cost. A plurality of .indications 13,
e.g. nurerals, Ie?tl?lé? MERIC S oq'é‘? %?%S?ﬂ%v}r"ﬂ‘g%“wq h®@ce of the

sheet 10. TN& dPdhCAHONS, Lids 8% Er PEL @@e%t{@es&?@g f{Qg the rear side
t her eof as c{ogr\sln%a@eﬂr)s 11. lAgﬁsﬂomnPéin 20 part (a ol?ﬁ%?%. , the sheet 10
is placed sdrdvwmigeach print |ayer 11 on the sheet 10 faces upward (as

viewed in the figure). In this state, a necessary indication 13 is printed
on the Eeaélﬁﬁﬁéﬁﬁégéimﬁ©ﬁr touch portion 9 to conplete the print |ayer

11. 1t should be pnote wever th pr.i I S f or med
by printing a gr cﬁij}lnqe ’gaoni‘p}o?e on" t%%iZ%oa} ggosrhlr}foalcé E[c}#e]t ﬁ%oelrs hee%?lc%gr_é%gept _

i ndi cati Onsecil@iapx@ergt ABF @18y Lot Eies Sprdikersty OFént Sén thatuéde indications
13 are reversed out. Because the - 10 2 9 MAY Z002 sheet 10 is made of a
t ranspar entpauitarial telerphomeli wbtl dme dSscaibed kikbphaydd d.n it Hes ool or of
the synthetic resin material fromthe .r art?sjnd of the sheet 10. 5 i’rinting
of the pri rﬁelisfﬁ&cft'sl‘iﬁ YRt i 2 P2 Jge/ea : OIb‘?i}h?YJrfb? p? 0TRBETOL g.

si |k sgpeenpad Ntd b r Bek@uss the SheedndOindedt Bén . PHiNY i tbide surface

of the sheét 10 can be perforned easily wthout the need of a speci al
devi ce. Theaslmzstorld hdsapositéebephmonddiedy 12 mradyiadbda i sydthébiecupper and
| ower ends thereof. To use portions of nth et 10 that correspond to

the print IE8fMs Mateial gr s delegpe etﬁ@?éfsgipﬂn&ﬁsmaﬁ EIHHHRAIG t he

shape of pr herances, by therymf of g ddes .blﬁ'%lﬁﬁr?é 1 SQ & Lo form
finger touc\ﬁcwﬁl%oi rtions e9 %nen t%’ rearn%’ es %?dt e 15 pr?lnt | ayers 11 are
fornmed as pusldpidrons 4. Thernof ormi ng of Sheet Next, the form ng procedure

carried out when the key sheet is formed by pressure formng will be

described. Parts () Gotqrhons 1Yy 3 sty resaentialkty £% ng'ehe 20
f i t t t :
B Gesof *pESut, arche T raed, “GEreRcs pihd 18 108 nddy g E7 5L LUELERST

sheet 10 | sayd atied daerfpomodscH otsoet My 4 heapring fayeré 49 ohet he sheet
10 face upward. As shown in part (b) of Fig. 3, the sheet 10 is placed over
the nol d 15efET tHhmrer® higk idtordd FRE Fee st 1819 ofheeknes s he The Fase | i es

direct!y bl Queach Pt LRYS dd oS hee Sheetc d0od Dy Bl atd7

havi ng a 1%t mat’ ng rtace i's place iTe 15.7°-711
2 9 MY 20@dck body member 5 is provided on the back of the

) telephone body 2. The case cover 3 performs the function
of a control panel and also serves as a part of the
telephone body 2. The case cover 3 has a plurality of
pushbuttons 4 arranged thereon to constitute a group of

25 keys 7. The case cover 3 and the back body member 5 are
secured together into one unit by using screws, notches or

other securing devices.

Printing of Indications




As shown in part (c) of Fig. 3, the sheet 10 is placed on the upper side of
the nold 15 by engagi ng positioning pins (not shown) in the positioning

hol es 12 of the sheet 10 so that the print layers 11 of the sheet SZQO%AYRMZ
correspond respectively to the thernoform ng recesses 16 of the nold 1
Then, the heating plate 17 is pressed agai nst the upper side of the sheet
10 to soften the sheet 10 by heating. Conpressed air not higher than 0.1
MPa is supplied 10 to the upper side of the softened sheet 10 fromthe
heating plate 17 Buslebubhbdnshé| ¢descnibsd, labher ai axré rpxdeidadr nf bhei ng
recesses 16 is evacuated fromthe |lower side of the nold 15 to suck the

| oner si de G#SEheC¥REet - 10Th%)}“‘?q'}'ép‘§d?:§ iRP &i%%gfusi"l‘b‘?%%ﬂﬁ of

sheet recesges) 14, 1o 60FIBSA0PEIBY 1 8SAEELLYE! b b {AGPréMdet aYerss 11 are
formed. Thus, as shown in part (d) of Fig. 3, each print layer 11 of the
sheet 10 isshowat éd dhet ptahnueéewsofleFd§.t heibotsed 86 Bheheeterecess 14
(i.e. onthe rear side of a grotuberance , and the surface of the sheet

recess 54 o¥kbestpE EhaePvppbuftengodt he'hg RN Wi F thetipih ntidmyet 11
i | ted j f] t] : aQut t 4. |t
shout d be. ribe BeE PGP ERE e RDAEReERU PEBOR HBPEP: 81 BuBERIDILLOY s 1 e

shape, e.J.tPaS§YarentCbiCHERL tBANSY¥ALefBAPE, el NwEOBhORALt YikRtthe shape of
t he pushbutton 4. The thernoform ng of the sheet 10 is not necessarily

limited to prassmietingnpngprputieay bedvasdubedyeshengfihmwhpad gut

t her mopl astjc,_sheet is fixed on a nold, and - 1 9 NAY 2002 softened by
heating wi tH*&° h%af‘é?,gaﬁﬂ‘_df?ﬁesg?)??enchfrsheé%alm %se’prééese%ed%%i ﬁgt%? he ol d
by,a_V?%Uuniofﬁ§&GPYOﬁoé”hﬂﬂgl@elﬁbéﬁtwiﬂhoaatﬁﬁékﬁégsSB@pehe|brdér@'SO
possi ble to performthernoform ng using a heating plate 17 formed with

pr ot uber ancek. fromett 2bnmkvbtdi Ag8 ohmKeyIhentshrdedy Parhas (adgh otgngyibe Fig. 4

di il trati i ich heet 4 f d
the sheet  TRETERdER| SRCWE e BLERETR hat BPREIeB9it s ecioP i ot Ui 1g, RS
shown in pagls{a),Q ugég-?91m5f}? hhRGehcEQUERs PRRYT OB8mErefialhg sheet 10

formed wwth a plurality of” sheel recesses 14 are inserted into cavity
recesses 22avathEldlénatd tawi tyst8 dfherefbved) ehretuwaerf ptlad esl2fet The sheet

10 is placed on_the novable retainer plate 20 with 15 the finger touch
portioh§ 9 ihsadvategerne ErOPt {heec¥es¥reiBd OHn@Cfh-this state a

stationary retaingrpplaleiZy be Bhepsedianal nst Lhe sheflrdfs, Wien the

novabl e retai ner plate d the stationary retai ate
t oget her undettgressndesyghabdes, 26renprbeidedt oonbhy 20rfetei nér theate 25
communicate with the respective sheet recesses 14 of the sheet 10. Part (b)

of Fig. 4 sH®RCthe: nethgndirdalcdeont the kb RIDIEGEteR ndhe piaret 2b9 As
h i f_ EFlg. _ 4 iLp.npter] 2711 i i nt
Shomn | 1 Poiof s 518 foq SBHGR RESLPLAE: Shyaks DS anblag it o

each sheet Trecess e she en resin
materi ah 2hanstfid) edfipi@. t e sheetheecessesslglsoeassbothetf bush with the

surface of the sheet 10. Thus, a key sheet 24 having a group of protuberant
keys 7 is -puint layer 11 on the sheet 10 faces upward ?as viewed in
the figure). In this state, a necessary indication 13 1is
printed on the rear side of a finger touch portion 9 to
complete the print layer 11. It should be noted, however,
25 that the print layers 11 may be formed by printing a
ground color on the whole surface of the sheet 10 except

indications 13, e.g. numerals, letters and symbols, so

that the indications 13 are reversed out. Because the

- 10 -



2 9 MAY 2002 conpleted. A desired synthetic resin material is selected
according to the characteristics required for the pushbuttons, e.g. an

engi neering plastic material or a synthetic resin elastoner. As th%
material of the sheet 10 5 and the nolten resin material 27 to be .&MAW&Z
it is preferable to use synthetic resin materials that thernoweld to each
other. Integration of Keys into Control Panel Next, a nethod of integrating
the conpl eted key 10 sheet into the control panel will be shown. Parts (a)
to (d) of Bhgeth ldr d seddord aitevensgfeowny ma tEiedss Wie produci ng a
control panel for electronic equipnent according to the first enmbodi nent. A
key sheet ABRdicafricdiicddP W%I@éﬁﬁl&%@%r%rbé@%%&% 9kdd*®art (a) of 15

Fig. 51 . Th t - Gt f Wi t 24 at each
of the cut Eﬂ&&h%%a{%%née%}%hg%%%plus b%‘gtl%n{kg%]l]{%?r dvﬁsikﬁfeat%er e%&e)?ée?m ned
wi dt h. The 1gushbutton collars 21 are used to engage the rear side of the
case 20 cover 3 after the pushbuttons 4 have been inserted into respective

openi ngs 8 for ned%imtify Cfsdheoriing IEaEarspudhbl eF 4 9% Qs Y edl i nto

an opening,8 of the e cover 3 [part (c),,0f. Fig. .+ AS. sho [ rt (d)
of Bro. 5 Kl uinn o Flsnnr 2idy T i R RS B |

inserted i M@ a&Hedt tho 43 i1 8 Stedtirniay dret@idudiale 25 Oie aghéat ection
nol d. Thereafter, a nolten thernoplastic elastonmer is injected froma gate
26 to fill 1® hein dve gpackonedd ress by tetloawi thhehewdl ather -sdelcial 2 9 MAY

2ppZ pushbuitaon 4. the resylt of the.injectio ft nolten, resin
maCer ol Sesiditu: TB8 Shsstr £ 02BomePOS LEAOTLEr BESost LenE OISR U 3 by
the mej ¢ hegle tpddieramyel fud© drids Baraussr 5 theusenpaeh idWsf agesmd of the
case cover 3 and the pushbutton collar 21 are kept in close contact with

each ot her sherdr d 0 schat possidsdand/ ttchdthe hperindl tleyearesilil red ex i goumj ect ed

to formthg)éé)ushbutton support, 28 ma%/eflow bet ween the contact surfaces 29.
It is unneCdsE¥st FPRFS rig?s"rqlcﬁ‘%c?r drorrd ik dhsiraP&I¥har ance 38

between th L ];]‘Fbefm t 43y tf end of the
case cover% . cceon%ﬁféng ?/{yt ee cl ear an??S%&(}a{:n lbe m %rﬁ)@eg T |§s makes it
easy to acHoawe firsjere tadilctpayt it O Whoart thdDasdgn dided adf otiseare al so

reduced. The 15 mininmal clearance 38 can effectively block entry of dust,
wat er , 1%t cprint layers 11 are formed as pushbuttons 4.

Thermoforming of Sheet

Next, the forming procedure carried out when the key
sheet is formed by pressure forming will be described.
Parts (a) to (d) of Fig. 3 are diagrams illustrating the

20 ©process sequence of forming recesses on the sheet 10 that
form the rear sides of protuberances formed as the finger
touch portions 9. The printed sheet 10 is placed over a
mold 15 so that the print layers 11 on the sheet 10 face
upward. As shown in part (b) of Fig. 3, the sheet 10 is

25 placed over the mold 15 such that a thermoforming recess
16 formed in the mold 15 lies directly below each print
layer 11 on the sheet 10. A heating plate 17 having a flat

mating surface is placed directly above the mold 15.

- 11 -



Because the contact surfaces 29 are not thernowel ded, when the pushbutton 4
i s pushed, the pushbutton support 28 is elastically defornmed, and only the
contact surface 29 20 separates fromthe case cover 3 to nove up and down.
Thus, the pushbutton 4 perforns its switching function. Although iqgthmm
first enbodiment the print |layers 11 are printed on the sheet 10, the prl%
| ayers 11 may be printed on the rear side of the key sheet 24 [i.e. the
upper ' side thereof 25 as viewed in part (a) of Fig. 5]. It should be noted,
however, that théssyidwet iim nesitn (@t erfi &id.ld,edhen dHeetcaMd tis recesses 22
of the key sheet 24 nust be substantially transparent. - 15 2 9 MAY 2002
Second Enb&diafad o tthrighPRee siderghrthy nhd dpoY REFI B pushbutton 9

i de of g material. dif f ha 28, i
oy be i nt STk IS St B n nd T BENMGIOLEPILL 25 o

ol d. Part d@}tHo dHetof1d-igh that ekl goraie shawdd 1 her seaesieesof the
integral nolding process. The sheet 10 is cut to forma plurality of
pushbut b on ldutearagpend xespre sl Bitde tdie tiHemzsoroing Be¢es$e¥med with

10 pushbutt S es 3 i.vided,independent|y to place.the pushbuttons 4,
respect i vell_%] OI‘ﬁgtc}beus"hOg]lfgt . sg&@é‘g gglea ga«g@ﬂ ]pgla%@d 1}7n ThELEIE of a
staircase W dWo HERPHpdr Side RUSHHE (b add tb SR @ dheet
pushbutton support step 34. The pushbutton placing step 31, which is closer

15 to the d¥vérseaedtdengpf the case cover 3, is provided for engagenent with
t he pushbutton collar 21. First, t{\ ,c?se cover 3 is inserted into, an

injection nol d 35PRFEFY BT & e MBS Has PR i9Rert ed
into t i Rj£GHd 294t glel¥:s fitded to 20 the
pus’hbu??onrﬂgl g%}{lér)lgl%q)ée%s 1e, %stgﬁ%u vetlléj{.lac%%eﬂ%trjt:h ut%(r)(%np aéci ng steps 31
of the casé&eahierg plaite tHe suiddhburidwicidld atcsint so,e tHacedr i in ctiose
contact with each other at contact surfaces 33. A pushbutton support step
34 is for nERFARI RSB §RIT ey ofS @é@@%%s‘ﬁ‘[ﬁﬂ tidie p:}%{’&ﬁ”ﬁgs%(t’l%p 31.

'ﬁ oflrgegug%rfaﬁéo%bﬁl;%oﬁld&gc%s bu E)ltnoq'%rségig% h%t% gsé}}?%te;ig' pgséjhgutton
space 30. +hkb suction and heating, a plurality of sheet recesses 14
15 corresponding respectively to the print layers 11 are
formed. Thus, as shown in part (d) of Fig. 3, each print
layer 11 of the sheet 10 is located on the inner side of
the bottom of a sheet recess 14 (i.e. on the rear side of
a protuberance), and the surface of the sheet recess 14 on
20 the side opposite to the side on which the print layer 11
is located is formed as a finger touch portion 9 of a
pushbutton 4.
It should be noted that the finger touch portion 9
is formed in any desired shape, e.g. a square, circular or
5 oval shape, in conformity to the shape of the pushbutton 4.
r The thermoforming of the sheet 10 is not necessarily
limited to pressure forming but may be vacuum forming in

which a thermoplastic sheet is fixed on a mold and

- 12 -



2 9 MAY 2002 A space surrounded by the injection nold 32, a pushbutton
outer skin 19 and a rib 35 of the case cover 3 forns a cavity 36.
Thereafter, a nolten thernoplastic elastoner is injected into each cavity
36 froma gate 40 5 to fill the cavity 36. As the result of the ing8cMAYq00
a pushbutton support 37 nelts the surface of the case cover 3 by the nelt
heat and thernoweld to it. The contact surfaces 33 of the case cover 3 and
the pushbutton outer skin 19 are kept in close contact with each other. Ip
Therefore, $hEtened by peating| viyhot heetenl temdrese nsohteneédl sheewi ng

bet ween the, contact surfaces, 33, Accordi ngl t he contact, surfaces 33 are
not t her mowkY o%ﬁ?s%%(iaﬁg%l?ﬁﬁ %?%v&n%gdt %g‘?&??\u‘rﬂt eﬁ‘%ﬁfe}&én PEBREcked by

the contactiisdir§Reee Blt&eptabdirbQSenape, CAH 8 a"fé&’gﬁ%%ﬁkﬁ‘é"e{o there is

no possibility of the resin material flowmng into the arances 38 between
t he pushbutrent oot ethegknofoddingdus treg opeméagsn@ piatdel tasermedewi8h
Therefore, it IS unnecessary to insert a core or the like into each

cl ear ane ﬁog%e¥%§e?he cl earance 38 20 can be ninimzed. Accordingly,
it becones ct PorRGBLEYEnGg & Sk&e foductiipen and so forth of the

el ectroni C%TW%%WT al so reduced. \Wen a
pushbutton 4 is presthesl, (dhet@ushbuit o gupparte Aidgrahasiivadtyatehier med,

and only the contact surface 33 separates from 25 the case cover 3 to nove
up and dowf PRFREESSS hin prih®iut ¢3Fh 45hRe T ofemes e sl bwieemedget ubleei on. Third
Enbodi nent boye:descri bed enbodi nment,. the shbutton - 17 29
MAY 2002 ougt}{(;erégﬁllﬁsl%Qf%f%e%s‘gh& However'! W%t?%laf%th%l WS ¥essary to

use thegpusignd i, omsersheimsnlParfartss o3 rtig.(@), ehFirdnge Shwdhe
process of another production nethod. First, necessary pushbuttons 4 are
si mul t aneoPSIBL I ®Y the ethéoh | & rmed Micpusibutahsty @f e nol ded by

using a relativel g d transparent . engi neering synthetic sin

mat eri al susg‘n eaésa %%‘Jf’%/sgsaersoiggtaer%rl %‘?%?% erg-scf rFaHﬁltr%Fi FCeITER éfaft e where
the pushbutficfged & & COnREE) el togel hgvdyl & Wil s &3 pidie reqr siyle of
each 1p pushbutton 4 is printed [see part (a) of Fig. ‘f]> Each pushbutton 4

has a pushihaath IblisarpEcedtayrigid ywdwrhisd mataiheeoyilat et phitly
thereof, The rear sides of the tp,ushbutt_ons 4 as connected together by the

r unner 553 G P RFHIRRSTHE NSRS dihe IRéBlishbut tons 4 are
printed wi thdadications,R2 ecessary sty ans: 4 ters,
synbol s, or ground color. Belcause t he sﬁ%t%}%ﬁag&r esl r?;mat eaﬁna?er ?%lrém@%]g t he
pushbut t on€% iiss dremsphraaygindthecienditoatti dris. 5@hea. ghel abtvaide synbol s, or
ground col or, printed on the reaal des of the pushbuttons 4 can be seen

from the fr&HeEi5ke Pl & 3dd rtt}}??:a TR I3 et IRRT @t 9 AFdle
| ndependentenus Rdd iy hinddle FAS W lgatdsS Jdisel HHL LA Afhd gy ect i on

nol d 55, and the pushbutton col'lars 51 are fitted to pus on pl-acing
steps BB, *&tredsywacidledley .2 SThmmpushimatteonwiddl [thies rElsayct ipteacgtkdin cl ose
contact with the pushbutton placing steps 65 of the case cover 3 at contact

surfaces 6TeRESfMit% ot thshaatod - 18
Part (b) of Fig. 4 shows the mating surface of the

movable retainer plate 20. As shown in part (c) of Fig. 4,
a molten resin material 27 is supplied into each sheet

?5 recess 14 of the sheet 10 through a gate 26. The molten
resin material 27 is filled into the sheet recesses 14 so
as to be flush with the surface of the sheet 10. Thus, a
key sheet 24 having a group of protuberant keys 7 is

- 13 -



2 9 MAY Z002 support step 64 is formed at the outer periphery of each
pushbutton placing step 65. At the outer periphery of each pushbutton
support step 64, arib 66 is provided so as to surround the pUSthtZ:fﬁn 4,
Each rib 66 defines a 5 pushbutton space 60. A space surrounded by 4hMAY 2002
injection nold 55, a pushbutton 4 and a rib 66 of the case cover 3 forns a
cavity 67. Thereafter, a nolten thernoplastic elastoner is injected into
each cavity 67 froma gate 70 to fill the 10 cavity 67. As the result of
the inject immphe’p@dhbl}ttdmsjsm@cmtntﬁfetrﬁm tre gime mandrEicel dfs tdel eatsed cover
3 by the nelt heat and thernmowel d to | The contact surfaces 61 of the
case cover %C +a2h ‘E)u?ﬂ%u??%ﬁagft%ﬂesﬂe‘ﬁ% t%qlé%%% E%ﬁt*%? vmth each

ot her. Ther e Lsqnosd5 Yo P e mat eri al
fl ow ng bet ween t?tﬁe&géont%c s%%f%cggﬁ%%ig&cc%r gfac%n ? surfaces
61 are not syretmmmd]eelsut\Selastmenasetsoftrtéwataftma@m rts;f euﬁmohh@éltt siothe
contact surfaces 61 are not thernowel ded. Because the flow 20 of the resin
mat eri ab cafbet kb?d&‘kjeﬁe%yr?ﬁenc%ﬁ%ﬂétal Slriacdes PUierbedd ih EFose
contact w th each r peripheries of
t he pushbut&ons kginéd] %%eﬁ%%e% ngs %%elpgggs\gee%lo%/ieg @H%gn be m nim zed.
It is also ummsé;pdytéoea@}sedsth@rcore or ~5 the like into each cl earance
38 to fill it, and t hus the cIearance 38 can be minimzed. Wen a
pushbut t on 4 g ] : ©&B is elastically deforned,

s ¢ OF e /1 B G
and only the contact, surfac ) parat es fromthe cas 9 MAY
2002 cover 3 to IEPE L e’b%‘%/rtote He 95, %t?%%%"e‘?f%‘?ﬁs its
switchigg famudd OIhthOthé hccﬁtrt)p&t %efattﬁl (59 sslA b) pfr %a) 8 tscbow a
pr oducti on process according to a fourth enbodinent. Part (a) of Fig. 8
shows a key(dhest Mfoirmdevwed:ttmmb BlewPashowing o IFrzgce:ﬁ;smfa
sectional view show n C% t he ich injection nolding i s carried out

with respedf IWTHY AR ke SHIREC RAUIPIRRBE are i nsert ed
into an 10 Jdycaciigp 4B Fffl%t 1481 BhOf desided shaps arg formed in
the outer peri pherrg:{| portl%n of the eylng(%eet 24 fge fromtese sheet 10
by the abowercdbsurd e tried hasbentied i bed thrwo ey d | e hedmeela) hef keys of
t he key sheet 24 by punching, blanking or other simlar nethod. The key 15
sheet 23 fdrfed Mith the slits 80 is inserted into an injection rmld 81
together wth thega EcTelf=Ton T, f , }{atp

closed to forma pushbutton s%lpspo{]fgr%g%%OEﬂtefc draél?lvelen roj e(g?l ons 83
Wien i nj ectsed thatradan oesiie natterpieshidd osend by dugh 4 heustivist89 and is

t her rowel ded _to the base material of the case cover 3. However, because the

contact sudPdded 73 ofifhe il ehng die k&pespashbat tare kept in
cl ose cont ag tll"étf{ ﬁacg}eoé%ee{% é@eér%egadcqs sur OxSeSAPTngéé' &f ‘%}Ee gplien resin

material flow ng between e con aces as 1n e case of the
foregamg enbvedi erifted ttHes pUHEMESSATY 4 hdWnsidercQirgSe®ed hentd ke into
the cl earances 38, and the clearances 38 can be mnimzed. Therefor, the

cont act Sugﬁ&@@§tyquQPQQﬁngs 8 formed in the case cover 3. Each

pushbutton 4 is inserted into an opening 8 of the case

cover 3 [part (c) of Fig. 5]. As shown in part (d) of
Fig. 5, the pushbutton 4 temporarily fitted to the case
?5 cover 3 1is inserted into a cavity 23 in a stationary
retainer plate 25 of an injection mold. Thereafter, a
molten thermoplastic elastomer is injected from a gate 26

to fill a hollow space defined by the cavity 23 and the

- 14 -



- 20 2 g MAY 2002 thernowel ded. Accordingly, when a pushbutton 4 is
pushed, the pushbutton support 82 is elastically defornmed, and only the
contact surface 79 separates fromthe case cover 3 to nove up and d

Thus, the pushbutton 4 performs its switching function. Fifth Enbo QQWVZMZ
Fig. 9 shows a production process according to a fifth enbodi nent. The
fifth enbodinment is simlar to the fourth enbodinent in that the slits 80
are formed in the 10 key sheet 24. In the fifth enbodi nent, after the sheet
10 has beepushinttdsn i4. is thernoformed to produce a forned sheet 88. The
formed sheet 88 is inserted into an injection nold 87 together with the
case cover 3. ThéedterresHd Rivdtie WlsF e at ithe  FEOr I a 15

pushbut t on %@iq_qrat 84, i = dr i W Pl ot int;'ae&ii ! d, a
nol t en the%nrr:)&p astll'c synt %%@egdrﬁﬂré&%e% aln?eﬁeos.\j\sn&%%?souug t e&sﬁ&{li 80
and is thewmweldeakrt B the tlasandlt eidal tof HHermeasa Caerit3.  Bewevese
because the contact surfaces 86 of the case cover 20 3 and the key sheet 24

are kept i ¥h@ CORtEGHR SUFMAIGP P othe Casfere@Ver nb kiR lity of the
mol ten res %Ts%tuetrﬂo%l cfolr%g.\cl)g |n92 1be§rv§ﬁ€eﬁth%ncocqo%cet CSOLH’CIaaCQCS%i q1 aesacl:}? the

case of th oregoing e nent’s. 'S ‘'unnecessary to place cores or the

li ke in thettleagr amease 3& b fddds idiemt 2 mnd die rd Ieaimneasi B8 can be
m ni m zed. Because phe.clearances 38 are narrow, the noblten resin nateri al
cannot readtlatiem adl dayiewiesd 38 fior dfhe @ushimitdom astentf atfema@d are not

t hermowel ded. Accqrdingly, in the fifth - 21 2 MAY 2002 enbodi nent,
the pushbuZLSHe BF HRFT USHERG P SASER % odf bE HADECERoERY
materip). SedrtEnpdeMr lthd he Koreay no aediimhtss ddhedushiud t ons,
the case cover and the pushbutton support are integrally thernowel ded in an
i nj ecti on wultewreasigdtedf ddet rshinttdcconel wnid the eapgEmianrd nef | ayer.
However , wﬁ n these conponents are assenbl ed together into one unit, the

t

play for S S 5ut tr mAFECRAERIpYshERCURARBEERERY 380 CBEcHfes smal | .
Accor di ngl yi niih@ AUENDELEANHAREE 2t bhEYet8t hEhikOel BEsEOUCRW R 1on
pushbutt on operati on.
and so forth. Design limitations are also reduced. The
15 minimal clearance 38 can effectively block entry of dust,
water, etc.
Because the contact surfaces 29 are not thermowelded,
when the pushbutton 4 is pushed, the pushbutton support 28
is elastically deformed, and only the contact surface 29
20 separates from the case cover 3 to move up and down. Thus,
the pushbutton 4 performs its switching function. Although
in the first embodiment the print layers 11 are printed on
the sheet 10, the print layers 11 may be printed on the
rear side of the key sheet 24 [i.e. the upper side thereof
25 as viewed in part (a) of Fig. 5]. It should be noted,‘
however, that the synthetic resin material filled in the

cavity recesses 22 of the key sheet 24 must be

substantially transparent.
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The sixth enbodi ment is arranged so that the pushbutton operation is not
stiff. Fig. 10 is a sectional view of an injection nold for integrating a
pushbutton 15 support and a case cover 3 with each other, which shopg @Ay 200
production process according to the sixth enbodinent. Fig. 10 shows the
case cover 3 and pushbuttons 91, which are inserted in the injection nold.
The bottom surface of each pushbutton 91 and the outer peripheral surface
of a pushbutton collar 94 thereof are coated with a non-wel di ng agent 92.
The non-wel3kopnadambodPmént used to prevent thernowel ding of a pushbutton
support 95 and the pushbuttons 91. Accordingly, the non-wel ding agent 92
may be any nat er i‘at LRORED phRe e ke EHer et e RP AR 4938 He@Res no extra
conmponent t u Lkng.the Jnj i on j p S n_ot her
vords, the Tl G Fota Edg St J8 R EE A LU PR B4 0 PR 28 Ehat T2 % cei n
mat eri al s athd ahsskangt ©oh Ssupsor©NYs Asit heapabecitegrZlly ma@l8edAY 2002
materi al does not thernmoweld to either or both of the synthetic resin
materi ap f oFnithg-he e PpeibibefeBnsURRCBRHE 8 hien syt Het et F&simo kit erfairt

form ng the, pu utton rt.95. 5 Af he case cover n he
pushbuttons(a_@lsaavié)be%fluﬁl) 'er?ealdsr‘le n(tﬁg\a%ﬁem% n?ehe%‘ﬁ%% ﬁho?dsg%l?elg‘ﬁée %vabl e
ol d menbertié olosetal md DATHG PHSEOE | oThauppiet 99 et HEdSHh a
nolten resin naterial for formng the pushbutton support 95 is thernowel ded

to the base rutwrakity o bfpusbehisen covleer 3SkHonwel®r, because the contact

surfaces 93 of t case cover 3 ﬁn%each ushbut ton, coll ar %4 f,*;}? kept in
cl ose contact wi tHedFPotHAe Thertf | @Ho PO bi 138 VU ehe"Hdtten resin

materiah flonmgbelyesh.tde O A6 ISYT { AEESeRRrBS1 ¥ n%é he1£asecpé the
f of egoi hg I5 embodi ment's. Accordingly, the contact surfaces 93 of each

pushbut t on mEhlart ®enand, thespeceivaler Ihar pushbuthemepelaked.30 tates al so
unnecessary tqQ ipnsert cores or the like to fjll clearances 96 between the

pushbut t onF et B penfheRe oft theSalerasvert @ By $hePet ear ances
96 can be '; g ni i;gg] t [ p

t her mnowel diln'éIg 'ofamt he pkﬂs %I?%%@és%b oér]t?e%gjg\r,l%l(?hg]e%us u%‘fg%%sglgé{ﬁgiﬁ
Ther ef or e, dtep @HhbThieo pushipdrtorO p laeridy exwp Blwhem imhpushlmitdsayr 91 i s
pressed to perform.a 25 swi tching operation. Accordingly, when_ a pushbutton
91 i s bBshdd® e SREHHIR tDHQ Uphotlic FRIS @IVRY | Dally R vided &3%ily, and

only the cAGtermdl A7 3% SEAN AT (PRI N L3PE, CYst, e cdsd MV

t oot

cover 3 is inserted into an injection mold 32 (see Fig. 6).
After the case cover 3 has been inserted into the

injection mold 32, the pushbutton collars 21 are fitted to

20 the pushbutton placing steps 31, respectively. The
pushbutton placing steps 31 of the case cover 3 and the
pushbutton collars 21 are placed in close contact with
each other at contact surfaces 33. A pushbutton support
step 34 is formed at the outer periphery of each

25 pushbutton placing step 31. At the outer periphery of each
pushbutton support step 34, a rib 35 is provided so as to
surround a pushbutton 4. Each rib 35 defines a pushbutton

space 30,
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3 to nove up and down. Thus, the pushbutton 91 perforns its swtching
function. It should be noted that the nonwel ding agent 92 may be simlarly
applied to the pushbuttons in the first and third enbodi nents desg@mi Mmdzrq@
above as in the case of the sixth enbodinent. O her Enbodi ments Al though'in
t he foregoing enbodi nents the case cover 3 and the pushbutton support 28,
37, 68, 82, 84 or 95 are thernowel ded together into one unit, it should be
noted 10 that the present invention is not necessarily limted thereto but
may al so be appl Pedpreseotstvar omidesy Y dhg. iodectdlonpawdlds 3@, far anes, as

| ong as the imlarly perform:t function of, su rtin ushhut t ans.
Thevet or e, PURBEE GO AL Sh SKIt ' St rohed s Himtias Ao 4 the 15
present | n¥eahison: defyrithe SEnsengloRreytdi BnbecRUEhBYRbATASE: ct he present
invention is applicable“to any nenber for nounting the pushbuttons 4. It
shoul d be edkedoteat iisn ivhjedtadstinte fdadfdhh caviadi ENtfrdarhe pustdOut@ on
support 28, 37, .82 or 84 and 20 the case cover 3 are_ thernowel ded together
in an idj e&Oi &t ldoithe 1GWENeT 3G hePpr bBEsECREY thETISERR LRAECERERcade cover
3 is previ e it LB 640 ilic hi i
pushbuttonggg%%gfc?%;%,%uggf&gﬁ "@tasngh%hg%gggec%\%e% ar esgilh%é‘;rrélﬁel ded
with the pgi bgr tAe meiler pread driterekemumerld \Weed t.nj eaki eBniakdi ng is
carried out under conditions where the tenperature of the nolten resin

mat eri al f SHEERICESt iSon afbltdienFase |cowen Fe angs ihe e hhyidem s-el7, 82 or
84 and the_case.gover - .24 2 9 MNAY,Z0Q2 be bonded t oget her by an
adhesi ve altfn li naﬁleai(eepé:f %mlc&%&c W% $4 z’sé&?‘aeﬁ ‘adhesive is
appl i ¢ t 0ThReEa3R,CHNRTS3 iish rRARRGE biand vt ke pushhetittem swpert 28, 37,
82 or 84 and the case cover 3 are bonded together. At this tine, the

pushbut t onmgtppdetl Z8owdng 2 toreedy tdred qond acds suadeee 3 3.e bonded

t t i nl dhesi tion, t by th |.di ng.. A di ngly,
he material of DREORASESIver™s CORTAE tLo REeEeear 578 Molted 1o

engi neer i ngnahaSied JBRL e BakausBUthet RepwBEethal so08y Retdseds tan

exanpl e, a magnesium alloy fornmed by injection nolding, a netal sheet
formed by bkabliockiedr myndgheamdrd adite stastaceg &3 deptorimeatllmsadi e casti ng.
15 As has been detail ed abgve, the present invention allows a cqontrol panel
exhi biltd ngCBREBL Tt the ERst) G0 BELS dduded BOF S3riddice P ndfiser of
process st . .B theqindicat:i e t QN r W th
the outer g%é%naﬁ%%%%giatli gr%ggq 61 tlr?g:%r gfgre gi g%?{&% ilés B%Oéisﬁscbvfe%\fgp&?eo
prevent thpushbutabnooufteamsikdingg 19t aindedher ocpepanatse® ‘o fhytHehecasaich with
a finger or the LLike. In addition, a collar is provided around the outer
peri phery 6PVEAcH -putRBHEEBRS, DiiFi h§ HRBERBFF2BY FRj eBERER ADFAFRYCTt he

col | ars of ¢ e pyshytbops AN khe Goal 0l RaRelnan ool h2T e 30

pushbuttons are provided, are kept in contact wt
fl ow @fp t heanobkeminesiizedat eAtabrdIhelgf ot e, betomssusasgessabyhtieviensert
cores into the clearances between the %;Jshbuttons and the openings in the -

25 2 9 RMRyizeoredurtion patesowferdly Rd ShshisdecsFeTCe SRR
AccordlngI%eSEBﬁ EkﬁﬁEgQS%%sC%er%lgbnE@Hﬁ%@d. When a pushbutton 4

is pushed, the pushbutton support 37 is elastically
deformed, and only the contact surface 33 separates from

25 the case cover 3 to move up and down. Thus, the pushbutton
4 performs its switching function.

Third Embodiment

In the above-described embodiment, the pushbutton

- 17 -



It should be noted that the present invention is not necessarily limted to
the foregoi ng enbodi nents but can 5 be nodified in a variety of ways

wi t hout departing fromthe gist of the present invention. - 26 WA AT IS
CLAIMED I'S: 2 9 MAY 2002 1. A control panel for operating electronidJ MAY200Z
equi pnent, said control panel conprising: a control panel nenber; a
pushbutton inserted in an opening forned in said control panel nenber; a
pushbutton support for supporting said pushbutton with respect to said
control pariteenpinpyl@| aseivaedy Bandivey, dnd is pusthhaitteayrs col | ar for nmed

around an aquter periphery of said shputton; wherein said control panel
menber and 3T %%Bg?t%ﬁect)ﬁ?a?u’%% Pt Aete ot ki hsl O r e RS véff)y at

whi ch sai d qushbutéengeol | ar j I .1n close
contact with eg%}ﬁ ot her? ands%‘gnglg%?pdfﬁﬁés%%u?tpggrl&@+gﬁggg§%?%§&§gﬁd
pushbut t on rippodt  &liastt caldgedsends pustisitigrsaid s Miuwd e dary and

sai d contrg{ aqsl mepber to cone. out of contact with each other; wherein
sai d cofta OISB‘? ih PRI ek PR IRt npandhendmsdbutd casstdepre ratetedn a

rear side qf; sgdgd conty rrpﬂg ow of a nolten resin
material in-an i nngcti oén)ia}rtg%gg%%en %{1 dﬁrg%g%%%?%rgés%%p%r??”?%ermg

i nj ection- ekt 2 reshntnsteppaiel sick DPeFEL yEErSdeot & Of Ca @Ay paent ,
said control panel conprising: a control panel nenber; a pushbutton

i nserted i FebIeiewd-br md ian s$aite edemeolt hgamels hiprtitoms & pushbut t on
support for i i,d shbutton w respect to said control panel
menmber by (ﬁo}gf%o%%# ;%%%Jf%’g%%nﬁl%% t@hé)c%e?af%rsjf eRdind an
outer peri prebutaaid pushbiidan (shengin sal)d gongact pertigpof said
control panel nenber is a step forned on a rear side of said control panel
menber to Pustout tidrowd dfas aushbutedsim autlery &1 i imtaytal petiomae®dl d when
sai d pushb%}tqﬂm§u ort is.&ﬁLecti n- nol ded. wherein said pushbutton and
sai d pushbutt on S|ﬁﬁﬁﬁ R Bttty di efd getthér TPAT0 SdRESuRTt thifer ei n sai d
pushbut t on pusteRAiRh N 4 R dnharl <l RS Agar WAt Y eMEHs 4 hes npygl di ng

of said pushbutton and said pushbutton support.
a single plane.

15 The rear sides of the pushbuttons 4 are printed with
indications 52 necessary for the pushbuttons 4, e.q.
letters, symbols, or ground color. Because the synthetic
resin material forming the pushbuttons 4 is transparent,
the indications 52, e.g. letters, symbols, or ground color,

go printed on the rear sides of the pushbuttons 4 can be seen
from the front side. Thereafter, the runners 53 are cut
off to provide independent pushbuttons 4. The case cover 3
is inserted into an injection mold 55, and the pushbutton
collars 51 are fitted to pushbutton placing steps 65,

25 respectively.

| The pushbutton collars 51 are placed in close
contact with the pushbutton placing steps 65 of the case

cover 3 at contact surfaces 61. Meanwhile, a pushbutton
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3. A control panel for electronic equipnment according to claim?2, wherein
said contact portion of said control panel nenber is a step fornmed on a
rear side of said control panel nenber to block a flow of a noltenzgqﬁﬂqmz
material in an injection nold when said pushbutton support is

i nj ection-nol ded. -27 2 9 MAY 2002 4. A nethod of producing a control
panel for electronic equipnment, said nethod conprising the steps of:
formng a sheet to produce a plurality of recesses thereon by

t her nof or MSWPPAKs ¥R ebsebs f rrned dusthibeitewrevuperiskens;of neechi ng said

sheet formed wi.th said yecesses into_an _injection nold and filling a nolten
resin mat eﬂ“hﬁ\%q%toor%d? ?%%%s%%%pt§5fo é:%l?e? etRe]?HPg\?rﬁx r?ggja?a&fht rol
panel menbefudiafudnserdigiosel sk dsyssnegts ifege! Nk b saidy key heet nto
an injection nold; arid injecting a nolten synthetic resin materital into a
cavity defimeddyndgdailte kpysisiheeton séi d BEaaht ndlb @anele fiterdzera and sai d
injection nold to fill said cavity with said nolten synthetic resin

mat eri ab t RAYSARP HRATI $RAGE pRidhbut t on support: wherein said control panel

menber and a pushp { I f.Qr. r.oun uter periphery
DU, SSRENG, o0 ohe LA ALY Pt

of each of said pus I ons, Tespectively,

at whi ch saubhiustting toOreoditerr 5Ki 66 oo | e atkk @ Savdace fdrmaigl control
panel menber contact each other to block a flow of said nolten synthetic

resin mat eGS0k mihieg@aditepnoguEicRGen EberroR Lgaidic fedmsdlogem drl ¢
2ol tral 1 e TR SRS RSB Tl R0 o PRl %SRS g
pushbut ¢ on ceutialy sKi NS asCuhlel A ssditd ocFhedle HRHAcTAIE, DS PRt er skins
individually;, inserting a control panel nenbér for inserting said
' pushbut t osuPRPCaTt A8 mettieridie sufacs dHudibutasm cerer Ikoystheat o an
I nj ection %@f% ﬁgg{ and thermoweld to it. The contact surfaces 61 of
the case cover 3 and each pushbutton 4 are kept in close
contact with each other. Therefore, there is no
15 possibility of the molten resin material flowing between
the contact surfaces 61. Accordingly, the contact surfaces
61 are not thermowelded.
As in the case of the foregoing embodiments, the
contact surfaces 61 are not thermowelded. Because the flow
20 of the resin material can be blocked by the contact
surfaces 61 placed in close contact with each other, the
clearances 38 between the outer peripheries of the
pushbuttons 4 and the openings 8 of the case cover 3 can
be minimized. It is also unnecessary to insert a core or
25 the like into each clearance 38 to fill it, and thus the
clearance 38 can be minimized. When a pushbutton 4 is
pushed, the pushbutton support 68 is elastically deformed,

and only the contact surface 61 separates from the case

_19_



injecting a nmolten synthetic resin material into a cavity defined by each
of said pushbutton outer skins, said control panel nenber and said
injection nold to fill said recess and said cavity with said noltedd MAY 2007
synthetic resin material, thereby nolding a pushbutton support. t wherein
said control panel nenber and a pushbutton outer skin collar formed around
an, outer periphery of each of said pushbutton outer skins have contact
portions, respectively, at which said pushbutton outer skin collar and a
surface of aiar coria clopang arehtdwrconfTacts, edble pulsébutdom dck a fl ow of
said nolten synthetic resin material. -28 2 9 MAY 2002 6. A nethod of
produci ng & I ehetW P e 4R dCequi prent, sai d met hod cqnpri si ng
t he steps : i : ality of pushbuttons connected to each ot her;
cutting ofgi%%ggL%%g%E%#%%ﬁg fromeach other inserting a control panel
menber for insertHaxgdsSajal pshbwi)t s Riker 6 shawd s arbduesthipii tons into an
injection nold; and injecting a nolten synthetic resin material into a
cavity HYef HF&FIHp SEPHIHDUER chsfowsi dndigeganePagéntdar &fd said

i njection ld tp fill sai,d cawvit | t h. sai d, nol t.en synt icresin

mat eri al , {Eﬁeqr‘ebé; Sr‘quwd? nag ]%elbus\s?heo%tt \tlﬁo% fschrﬁlbeoo}’ tw.lt—vl\'/hesrl i G sr%(?‘d (?ﬁtscr o(lb)panel
menber and o iShbU tian £odd @i S 1Bl &F WH 3Ty AerwPeripheiycw! each of
sai d pushbuttons have contact portions, respectively, at which said
pushbut t on igyldctri andncal dlurd aice afrwidd wontwidlh pasdeqterbertiotase cacti

other to block a flow of said | t en ntheti.c resin material., 7. A method
of pr oduct FEELonTEl AT G A borNE Ly A el T ot
COUDrlf%ngikﬁ%dﬁfﬂﬁ5ﬂHLﬁP!@ﬁ&%t@ Bhyral bby 0@f qrYshlul e canrected to
each other; cutting off said pushbuttons from each other; inserting a
control parfermehber tfher dutser tpewistes nh Jpyshihutdrorst tithey digy asttestai 214
pushbuttons into an injectiqn nol and injecting a nolten synthetic resin

d; ]
material i AOETEE AR e ishar byl SR Hhes haveores Taiked ded prd|
menber and jd inj ufﬂ: t i j j t i I
synt hetic raZ%on lrrr{1511ttgfe|t , %E%er%ely%gr%%éd} F?g*eg )%3}5’ b&/uft ﬁo}%‘g]s%%pg%@é%\he%% ein
sai d pushbiiyt gisarimgzoadlethmiridh cr rdthrene| dinfid sagerdt Hdtat  [Thev émlys
t her rowel di ng of sai d pushbuttons and said pushbutton support before said
pushbut  on S&&HFord? Lo Rt i dh-thn dd.t8 8 ifetiisipdiedbrigthrialy a control
panel for gl aclrqnc m%nclb‘%i APE N, AGGLAING 8;hce| ULDS grei n said control
panel mnenbér an&'a pushbutton ¢ ar formned around an outer” periphery of
each of said pusimherieet d19Vveheomoacih 1RO il 1eN emteSPac! ialedgad alo whi ch said

pushbut t on _ _
form a pushbutton support 82 and switch-driving

projections 83. When injected, a molten resin material

20 flows through the slits 80 and is thermowelded to the base
material of the case cover 3. However, because the contact
surfaces 79 of the case cover 3 and the key sheet 24 are
kept in close contact with each other, there is no
possibility of the molten resin material flowing between

25 the contact surfaces 79 as in the case of the foregoing
embodiments. It is unnecessary to insert cores or the like
into the clearances 38, and the clearances 38 can be

minimized. Therefor, the contact surfaces 79 are not
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collar and a surface of said control panel nenber contact each other to

bl ock a flow of said n nolten synthetic resin nmaterial. -29

. A, 3R A9u" R AasR AL{R A9R A97?. A&97?. A&R. A9; 79 MAY 2000
, . ALh9R. A&?. A3?. A9( R A?. A&sR. A{ 9?. Au9?. A&h, . ALR A?. A&AR Ae. AR. ALe. Ae. ALe. AA
"E. AE. AL2ETUbdNK #W

Bv} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
aJca] ca] ca]ca] ca]ca]ca] ca]ca]cTa]c: al

S. Dr r Fy Uk Ntessmrewe B0 ¢ aPeiord ice]loa] ¢dlada]ec ajusdiod]teal dalicajmegheedcal ca] ¢
a] ca] ca] caj,cal ca cal calcalcalc al cal cal ca! ' 21: Cev{ KTa& a

9} al % I ]9 Jtﬁ}%s%4%l%gé?%gﬁ%é?%%ﬁ g%if c%ﬂ c%if‘?:%ﬁ{:%% C%T g‘%’ﬁ%‘%ﬁaﬁ’%ﬁ] ca] ca] ca]
ca] ca] ca] calica) calCal &M £ Cal Pl £8] 78] S&p LRIt e s - IS Scase cover

0B YXBOBEAE&RE I " (Q ((-)e)))}xsnid_Z]ca]ca] ca]ca]ca]ca]calca]ca]ca]ca]cal

ca] ca] ca] ca caj aejea]wp] aad cédwm] c alhney, C ajhea joeashtaltaaine & gadrofad nrts’ *It's ** * * s
++++,[..////090EOVOO0! 230q3344444| w mhc] X] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] c”a]
ca] ca] c8] ca"eH] %) B eEI ¥R ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 44 5; % 2;
b; ,

; i<:>@>H>| >|%%%%%€%%FGG—|HHH} xsnhb\ Wrhc] X] ca] c*a] c*a] c™a] ca] ca] ca] ca]

ca] ca] ca] ca] ca] catrq] o] fedwd & Prddlie] | prades] cadetenlgasag cal cal c(aj
ca

HDK! L[ LLLLLIVNENE Nen O R IRRRRAGESVE ST eobpodi@esy virsntidan]aga )] 83 ca] ca] ¢
ol oy s sl ek elel el s gal el e ool ee) sabaghost bRl ool oo

170,71 ke b\ Khdel@ {3108 9] 24 | calrc alhealfGadtee edlocahedltG alaaalaalidrd s cad cal ca
] ca] ca}ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]c™a]ca]ca! @I | mmmmmmpp+p_pppdt % uv

vV VWwwwBx exiass yassH (vl b ] | tha] o] Ted wad teired cd qaf ediice ad cBdrmedal cal ca]
N ! P P
e o b gl g T L
. N | ; AAVA .

]ntCDfaLr\(:\l/]r ﬁﬁ!:f\i ?(]] &?‘%:ﬁ]@%%ﬁﬂf@%ﬁf‘?a‘ﬁ% c%f]légg%a c%?‘c’:%]i c?é] ca] cal ca] ca] ca]
ca] ca] ca] cahea]e=af o=t € atf lear | roaxt atd g aed od ahesibet | ¥ @ sedrhicd Yidtmagcal ca] ca]
[ ] oh 4] BRI (HBA o TG | -] e k) 8 Caea] o] cal oa] ca
ot b Look () 058 () JA0VG ()" KOO T ) RO 0wl oo

310%&' () - ddegsizt TR DR {)ows HRMOYQh | THE 10 )80 zARi £ ) - ' nLO%&' () -! 10

% ()-f>zodY: 10& 109& ()- 10 10 ,
10@109%& ()EhaFmers (52 1tha e e T9rial AHIE] ) CIS/SQWRE 19: Fg#109%& ()

- 1. Fo#1098S&' ().-. !, 0 (Y- 11 109R I a1 109 am o () -
2odY: %O&ﬁ&ég?s,_ ﬂ;%f%gs/%é )contél&/“gélggfa@esl%/é (cﬁgff (Qhévllga@é (%oy\ér
10810%8) () 3 rAHBHIAIUGE | )sHEH B 1DV R f 9 - kK FhO% S d )edvtact with each

dEdY: 10&S10% & () -, Y-10% & () -nl0% & ()-S@0% & ()-10% & ()-Gl0% & () -
S. DdEJY: 10@ther, there is no possibility of the molten resin

10%&'()-y°'-(-‘V'-"W'-s%%')- o & (J~ dEdY; 10&
ra100 & () o (Lt e el e Sgaiqes s eiatds (de L AR
10% & () - 1@%s% (of Foyrdd Eebt: dldbbi. rigl Ao  ImesrD A &'t( Jisl8nnecessary to
10% & ()-010% & ()-.GLOY & ()-, ' 10% & ()-U \] kM @OY:!10%&' ()-!Z109%& () -
109%&' ()-' 10%&Rqe) copys j@7 the like in the clearances 38 to fill them,
25 and the clearances 38 can be minimized. Because the
clearances 38 are narrow, the molten resin material cannot

reach the clearances 38. Therefore, the contact surfaces

86 are not thermowelded. Accordingly, in the fifth
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10/ 810% & () - +dsdE_@L0

3109& ()-y10%& ()-, 109 ()- @ 109%& ()-s10%& ()- 109 ()- OSaB_@L0

+109% ()-1vL@#10% *& ()- ,' "109%& ()-&! - 29 MAY 2002
109 ()- @' 109 ()- 109 ()- 2] 178aB7@

10810%&' () -, 5210%& () - 110%& ()-,."10%& ()-y!,."10%J& ()-y, FL0%& ()-89: GeCv
GYE@ 10! V' 109865& () -, | z#10%& ()-!, | z#109%55& ()-!"10965& ()-s' 91096& ()- 10
10G{ NoKQRSTz[ PE: 1 105 105

1058109%6&' (SMUaTRIMEDUA SUBR: BYyshiel baro/eB g’ (hhe SUATRISYEE (YPPANL-& () - Ta

fooa/&'d(B )P E@gieo%%%ﬁlob/&dé}&d?)d%]ﬁﬂeo 77%%‘3 MAtRTHAY 9" aBPE: 1 10

109%&' () - 36&%&}{ )Emg&mléat @alov& ()-!9@o%& ()-1 1098& ()-9"U'"""-# #dEPE:
1 10' @10%

109& ()-" GZI.O%&' () gﬂﬂﬁ)%KQQOlM/&H@OQWQUHHD@ushbuttonS, the 0.
103z10%&' () - 1Z109& ( I\, ' . 10%k 109&' 3+10%&' "10%BB&
BBBBEYX %(m?@sle fmﬂ%o%d &h5 - %%(%Pt@né e {Heedra

thermowelded in an injection mold or assembled together
into one unit through a primer layer. However, when these
components are assembled together into one unit, the play
for the pushbuttons to move when pushed unavoidably

10 becomes small. Accordingly, the pushbuttons are a little
stiff to the touch in a pushbutton operation.

The sixth embodiment is arranged so that the
pushbutton operation is not stiff. Fig. 10 is a sectional
view of an injection mold for integrating a pushbutton

15 support and a case cover 3 with each other, which shows a
| production process according to the sixth embodiment.

Fig. 10 shows the case cover 3 and pushbuttons 91,
which are inserted in the injection mold. The bottom
surface of each pushbutton 91 and the outer peripheral

?o surface of a pushbutton collar 94 thereof are coated with
a non-welding agent 92. The non-welding agent 92 is used
to prevent thermowelding of a pushbutton support 95 and
the pushbuttons 91. Accordingly, the non-welding agent 92
may be any material that prevents thermowelding and that

5 causes ho extra component to separate out during the

f injection molding process. In other words, the non-welding

agent 92 may be any material, e.g. synthetic resin

materials or fats and oils, as long as the selected
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10 10 108109 ()- @L0%& () - HM&EE "?b@ 1

1010% & ()-110%"& ()-:110% & ()-!F'10% " & () -

glo% & ()-f10%& ()-'J' """ (QdEb@1 10 79 MAY 2002
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10"810% & ()- @10% & ()-3z10% & ()-110% & ()-LO 109 & () - ***s++++} A?2YNC 1
10@10% & 1pteided dpps@ipLoharipwel 8’ tovEighey- bs3bot¥of) t&iel0% & () - F+,

o0& ()-Sjf#10%." S SL>f #1006 & | f #10% S!
Cgﬁsgéﬁlgﬁééé Cp-8F - la% %F?“F;Hg\ &18&@%’}‘%%@" o(a)
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10" 810% & {)a'

é?ﬁ%?(@@%’@ (b3l E518YR0YE1 OroShBRG & e bubhO2RVRA51 =0\ =! ~@" 10

YEEL ()-!'S T10%&k
support 95
5 After the case cover 3 and the pushbuttons 21 have

been inserted into the injection mold 90, the movable mold

member is closed to form a pushbutton support 95. When

injected, a molten resin material for forming the

pushbutton support 95 is thermowelded to the base material

\ 10 of the case cover 3. However, because the contact surfaces

93 of the case cover 3 and each pushbutton collar 84 are

kept in close contact with each other, there is no

possibility of the molten resin material flowing between

the contact surfaces 93 as in the case of the foregoing

15 embodiments. Accordingly, the contact surfaces 93 of each

pushbutton collar 94 and the case cover 3 are not

thermowelded.

It is also unnecessary to insert cores or the like

to fill clearances 96 between the pushbuttons 91 and the

20 openings of the case cover 3, and the clearances 96 can be

minimized. Furthermore, the non-welding agent 92 prevents

thermowelding of the pushbutton support 295 and the

pushbuttons 91. Therefore, the pushbutton support 95 bends

easily when a pushbutton 91 is pressed to perform a

25 switching operation.

Accordingly, when a pushbutton 91 is pushed, the

pushbutton support 95 is elastically deformed easily, and

only the contact surface 93 separates from the case cover
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5uj @' 9109 ()-G 10 10 10810% ()-!f510%& ()- 310% ()-1 109%& () -

5568C89=: xV4j @ {}L940% /& ()- .!VLVAOUAHE ()- . LYA0% & ()-

' TLYA09B484& ()- . ! LYAOWPPE ()- .!}LYAOYGGE ()- .= :":# $:% 2; b;

~ @{}L10% & ()-z10% & ()-9' mLO% & ()- 10 10 108L10% ()-!oL%09%88& () -

. ; <k=>Wt>>zX6E0 @deSSUP%end’ (Pwid g#L098," &NE -Pughglioe] 918 H9rfa@ns

10% &'()-4!1d&d 0% "r" & ()- !'&40% m' & () -

>@\AA,(63AA~ T !%W&t)%g‘@é&ﬁac‘ﬁ@%&'% -S(f?%@d K noted that the non-

10" 8MLO% & : 1 1098 & £) o 1N% . e & ~mL X, #10965& () -!s%
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5 above as in the case of the sixth embodiment.

Other Embodiments

Although in the foregoing embodiments the case cover
3 and the pushbutton support 28, 37, 68, 82, 84 or 95 are
thermowelded together into one unit, it should be noted
, 10 that the present invention is not necessarily limited
thereto but may also be applied to other members, e.qg.
control panels or frames, as long as they similarly
perform the function of supporting pushbuttons. Therefore,
these members are not distinguished from each other in the
15 ©present invention. In the sense of providing the
pushbuttons 4, the present invention is applicable to any
member for mounting the pushbuttons 4.
It should be noted that in the first to fifth
embodiments the pushbutton support 28, 37, 82 or 84 and
20 the case cover 3 are thermowelded together in an injection
' mold. However, the process may be such that the case cover
3 is previously coated with a primer, e.g. a silicon
primer, and the pushbutton support 28, 37, 82 or 84 and
the case cover 3 are thermowelded with the primer
25 interposed therebetween. When injection molding is carried
out under conditions where the temperature of the molten
resin material for injection molding is low, the

pushbutton support 28, 37, 82 or 84 and the case cover 3
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other materials may be used, for example, a magnesium
alloy formed by injection molding, a metal sheet formed by
plastic forming, and a die casting alloy formed by die
casting.

15 As has been detailed above, the present invention
allows a control panel exhibiting excellent hermeticity to
be produced in a reduced number of process steps. Because
the indication of each pushbutton is covered with the
outer skin and positioned on the rear side, it is possible

20 to prevent the indication from being stained or separated

’ by the touch with a finger or the like. In addition, a
collar is provided around the outer periphery of each
pushbutton. During assembly by injection molding, the
collars of the pushbuttons and the control panel, on which

25 the pushbuttons are provided, are kept in contact with
each other to block the flow of the molten resin material.
Therefore, it is unnecessary to insert cores into the

clearances between the pushbuttons and the openings in the
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the gist of the present invention.
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a pushbutton support for supporting said pushbutton with respect to said control panel
member by elastically bending; and

a pushbutton collar formed around an outer periphery of said pushbutton;

wherein said control pancl member and said pushbutton collar have contact portions,
respectively, at which said pushbutton collar and said control panel member come in close
contact with each other, and when said pushbutton is operated, said pushbutton support
elastically bends, causing said pushbutton collar and said control panel member to come out of
contact with each other;

wherein said contact portion of said control panel member is a step: formed on a rear
side of said control panel member to block a flow of a molten resin material in an injection
mold when said pushbutton support is injcction-molded.

2. A control panel for operating electronic equipment, said control panel comprising:

a control panel member;

a pushbutton inserted in an opening formed in said control panel member;

a pushbutton support for supporting said pushbutton with respect to said control panel
member by elastically bending; and

a pushbutton collar formcd around an outer periphery of said pushbutton;

wherein said contact portion of said control panel member is a step formed on a rear
side of said control panel member to block a flow of a molten resin material in an injection
mold when said pushbutton support is injection-molded.

wherein said pushbutton and said pushbutton support are not joined together into one
upit;

wherein said pushbutton is coated with a non-welding agent that prevents
thermowelding of said pushbutton and said pushbutton support.

3. A control panel for electronic equipment according to claim 2, wherein said
contact portion of said control panel member is a step formed on arear side of said control panel
member to block a flow of a molten resin material in an injection mold when said pushbutton support

is injection-molded.
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forming pushbutton outer skins;

inserting said sheet formed with said recesses into an injection mold and filling a
molten resin material into said rccesses to form a key sheet;

inserting a control panel member for inserting said key shect therein and said key sheet
into an injection mold; and

injecting a molten synthetic resin material into a cavity defined by said key sheet, said
control panel member and said injection mold to fill said cavity with said molten synthetic resin
material, thereby molding 2 pushbutton support;

wherein said control panel member and a pushbutton outer skin collar formed around
an outer periphery of each of said pushbutton outer skins have contact portions, respectively, at
which said pushbutton outer skin collar and a surface of said control panel member contact each
other to block a flow of said molten synthctic resin material.

5. A method of producing a control panel for electronic equipment, said method
comprising the steps of:

forming a sheet to produce a plurality of recesses thereon by thermoforming, said
recesses forming pushbutton outer skins;

cutting said shect into said pushbutton outcr skins individually;,

inserting a control panel member for inserting said pushbutton outer skins therein and
sa?'d pushbutton outer skins into an injection mold; and

injecting a molten synthetic resin material into a cavity defined by each of said
pushbutton outer skins, said control panel member and said injection mold to fill said recess and
said cavity with said molten synthctic resin material, thereby molding a pushbution support.

| wherein said control panel member and a pushbutton outer skin collar formed around

an outer periphery of each of said pushbutton outer skins have contact portions, rcspectively, at
which said pushbutton outer skin collar and a surface of said control pancl member contact cach
other to block a flow of said molten synthetic resin material.

|
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injecting a molten synthetic resin material into a cavity defined by said pushbuttons,
safd control panel member and said injection mold to fill said cavity with said molten synthetic
rcsin material, thereby molding a pushbutton support.
wherein said contro] panel member and a pushbutton collar formed around an outer
periphery of each of said pushbuttons have contact portions, respectively, at which said
pushbutton collar and a surface of said control pancl member contact cach other to block a flow
of said molten synthetic resin matenal.

7. A method of producing a control panel for electronic equipment, said method
comprising the steps of:

molding a plurality of pushbuttons connccted to each other;

cutting off said pushbuttons from each other;

inserting a contro] pancl member for insenting said pushbuttons therein and said
pushbuttons into an injection mold; and

injecting a molten synthetic resin material into a cavity defined by said pushbuttons,
said control panel member and said injection mold to fill said cavity with said molten synthetic
resin maternial, thereby molding a pushbutton support;

wherein said pushbuttons are coated with a non-weclding agent that prevents
thermoweclding of said pushbuttons and szid pushbutton support before said pushbutton support
is injection-molded.

8. A method of producing a control panel for electronic equipment according to
claim 7, wherein said control panel member and a pushbutton collar formed around an outer
periphery of each of said pushbuttons have contact portions, respectively, at which said pushbutton
collar and a surface of said control panel member contact each other to block a flow of said molten

synthetic resin material.
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