Manuf act uri ng Met hod of Switch Sheet and Apparat us

BACKGROUND OF THE | NVENTI ON 1. Field of
The present invention relates to a manufacturing
sheet and-<an apparatus thereof which is

t her eof
tthe I nvention 5
met hod of swi tch

a conponent part of a

concave face smﬁtch used for a portabl e telephone or the Iike.
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5 The present invention relates tozmanufacturing™
method of switch éheet and an apparatus thereof which is
a component part of a concave face switch used for a
portable telephone or the like.
o)
10 2. Description of the Prior Art
A portable telephone has recently been come into
wide use in accordance with realizing compactness and low
price wherein a various studies are advanced so that
thinner, more compact, more lightweight and cheaper -one
15 than the prior ones can be provided.
For example, as to a switch used for making contact
points of ten keys of a portable telephone and a various
) kind of function keys or the like be conducted, a concave
face switch 1 illustrated in Fig. 3 is adopted instead of
20 a silicon rubber switch (see Fig. 4) and a membrane
switch adopted at the beginning, whereby a thickness can
bé thin, mechanically stable touch can be obtained and it
is easy to use it because a timing of a mechanical
reverse is eqgual to one of an electrical touch. The
25 concave face switch 1;ﬁ6ﬁpﬁi§é§;a:éWitcbj§heeﬁ?2 on which



20 *a silicon rubber switch (see Fig. 4) and a nenbrane swi tch

adopt ed at the begi nning, whereby a thickness can be thin,
mechani cal |y stabl e touch can be obtained and it is easy to use it
because a‘tim ng of a mechani cal reverse is equal to one of an

el ectrical touch. The 25 . concave face switch 1 conprises a swtch
sheet 2 on which a netallic donme 3 is stuck, wherein the
netallic donme is I e d %
portable @ m“a‘t Con‘fegr{)o? ,J}% her'% gé}g%%urg?&ng con ac a&m& :\L/ﬁn ch
is made to be ¢ ndu ed eI ectr| F|r Lo tch sheet
2 included by t ave nge& on faac%ass?/m?rﬂarig%as a s por a:D\rltfel n, as

shown in Fig. f hol.es 4a, holes. 4b far Cld
posi tion, hol egdelephone 5 d or ?(rpo%\’n O%so%u%%ﬂlq_ﬁrﬁag% |pn°g“%blwm% are

f or med separa or unchJ[ nd the Iike while holes

10 . 5a for theé‘f"(ﬁ% dep%scﬁr? i'a‘?‘f'(l.l %ﬁﬂ?]fjgﬁ‘ "holes 5b are
formedgn a process'é‘grtap tre (S E8 4P R ARNYY the concave

face switch 1 has a state wherein, as shown in Fig. 2,
fixing holes 4a, holes 4b for deciding a bosition, holes
4c for exposing dome and LED lighting holes 4d are formed
in a film separétor 4 by a punch and the like while holes

10 5a for deciding a position and LED lighting holés_Sb are
formed in a processing tape 5 (sticking tape) by a punch
and the like, a processing tapé 5 is manually stuck in
the film separgtor 4 by an operator, thereby producing
it, so as to coincide holes for deciding a positién 4b

15 with 5a, i.e., so-as to coincide the LED lighting holes
4d with 5b and a protective liner 6 is stuck on a back

- surface side thereof, leading to supplying it with a

processing maker. 1In the switch sheet_2 delivered to the
processing maker in this way, the metallig'dome 3 is

20 manually stuck on a bacE surface (adhesive layer) of the
processing tape 3 by the operator one by one through
holes 4c for exposing dome of the film separator 4,
thereby manufacturing the concave face switch 1. After
that, a surface sheet on which numerals and symbols of

25 various kinds of functions and alphabet or thé like are



and the |like, a processing tape 5 is manually stuck in : the film
separator 4 by an operator, thereby producing ~it, so as to
coi-nci de holes for deciding a position 4b 15 wth ba, i.e., soas to
coincide the LED lighting holes 4d with 5b and a protective |liner
6 is stuck on a back - surface side thereof, leading to supplying it
wth a processing maker. In the switch sheet 2 delivered to the

processi.ng m?%rigﬂ%& rﬁ.iss(éaﬁck tdye a[“f‘stxﬁ! e{&(ﬁ dcﬁ;me‘cl?e Iswitath sheefr®pually

stuck on a ba ace esive | ayer processing tape 5

by th i - - - ' | f
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the filmseparator 4,

switch 1. Aft . that,,.a sheet on which nuneral s and
synbol s. of 2 he flﬁﬁﬂ (ﬁé} i%ﬁkﬁ%ﬁgéﬁﬁinions and al phabet or the like are
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before being fixed

5 sheet which the concave face switch comprises is

manufactured by means of sticking manually the film

separator ﬁn.the processing tape by the operator has

problems that a gap of position easily occurs, a yield is

low and an. amount of production is limited. Therefofe,
10 it-is tried to manufacture automatically switch sheets,
howeVer, it is a present status not to bring into a
result satisfied technically.

In other wérds, as shown in Fig. 2, various kinds of

holes formed in the film separator are not always
15 coincided with various kinds of holes formed in the
processing tape, whereby it ié.fequired to form holes
respectively and separately in the'film separator and the
processing tape. In case of forming various kinds of
holes in the processing tape, é back surface of the
20 processing tape has an adPesivé layer to stick the
metallic dome, wherein, in case of forming holes after
.feeding it as it is, the adhesive layer is stuck on a
side of an apparatus, thereby making it impossible to
continue an operation thereafter. Thus, though it can be

25 thought that holes are formed in the film separator



the fixing hole 4a thereof. As mentioned above, a nethod in
whi ch the switch _ sheet which the concave face switch conprises is
manuf act ured by neans of sticking manually the film separator on

t he processing* tape by the operator has probl ens that a gap of
position easily occurs, ayield is ' | ow and an anount of production
is limted. Therefore, 10 it is tried to manufacture automatically
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separator in advance make it impossible to have reaction

force of blade such as a punch or the like in én
overlapped portion, thereby causing a problem wherein
i0 holes of the processing tape canﬁot surely be opened.
Taking_the abové problems into considerafion, the
present invention provides a manufacturing method of a
switch sheet and an apparatus thereof which can bel
automatically manufactured a switch sheet which a concave

15 face switch comprises.

SUWARY OF THE INVENTION
In a manufécturing method of a switch sheet

according to fhe present invention, a refuse removing

20 tape for rembving'refusgf is stuck on a lower surface of
a film separatqr so as to fit an adhesive layer of the
refuse rémoving tape, before one or a plurality of first
holes are formed in the film separator and then, a
processing tape is stuck on an upper surface of the film

25 separator piled on the refuse removing tape so as to fit



25 * thought that holes are formed in the filmseparator

3: before holes are forned in the processing tape by neans
of p|||ng the processing tape thereon, there is a case wherei n sone
ki nds of switch sheets require that holes are formed in only the
processing tape so as to be 5 partially overl apped with the holes
formed in the film separator. In this case, holes forned in the
film - SERARAO51 v :@Qy@PC@fnaﬁs ptoegyg§ﬁt;bt§pteobeﬁaeer@ﬁet i on

force of blade such as a punch or the ITke in an over | apped
portion, thereby,causing eapéoptegw@ﬁéal fn ;Osettlﬂel §8apt hberREOgERSi Ny
t ape cannot surely be opened Taking the above problens into

consi der ati on. ¢ 1Re wnile o @r&%egt Loyent EnoproXbgas AofBBULASt Kok

met hod of a SW c sheéet ahd an ap aratus t hereof which can

automati cal Iy ppouf agt yg efle 8 SWLf 6h, SD8EL s YL CPaBeCORCBYEn 37 the face

sw tch conpri ses. _
5 processing tape and film separator, and the processing

tape, the film separator and the refuse femoving tape are
fed integratively while the punched processing tape is
rolled for stripping.
Moreover, a manufacturing apparatus of a switch

10 sheet accordin§ to the present invention-comprises a.
feeding reel for feeding a film separator, a feeding reel
for feéding a refuse removing tape, a first punch device
inéluding a proceésing metal mold for forming one or a
plurality of_holes in the film separator piled on the

15 refuse removing tape, a feeding reel fo; feeding a
processing tape, a ‘second punch device including a .
processing metal mold for punching the processing tape,
piled on the.film separator by the second sticking means,
in a setting shapef and for forming one or a plurality of

20 holes through the procesiing tape, the film separator and
the refuse removing tape, a winding device for winding
the punched proceséing tape, and a feeder for feeding
together the processing tape punched in a setting shape,
the film separator and the fefuse removing tape, wherein

25 the first punch device forms the first holes in the film



SUMVARY OF THE | NVENTI ON - In a manufacturing nethod of a switch
sheet *- according to the present invention, a refuse renoving 20
tape for renoving refuses is stuck-on a | ower surface of . afilm
separator-so as to fit-an adhesive |layer of the ~ refuse renoving
tape, before one or a plurality of first hol es are forned in the
filmseparator and then, a processing tape is stuck on an upper

ZnggCEIgf thegdplmegp, andSEHéreéesna'bsﬂcﬂndgbgcgeﬁuﬁeheeneneng tape so

adhes! ve | ayerppicligs goesgé'Bﬁeaagstéfﬁershggs andmﬁlpe@egﬁesagmg tape is

punched in a ttlng S one or

ool ) o 2600 ek Toekha RETEY s 1OV BhokESF Sepe o
~and the procesgégg of the proce351ng tape and film separator
-5 After the refuse remov1ng tape is stuck on the lower
surface of the film separator so as to fit the adhesive
layer of the refuse removing.tape, the first holes are
formed in the film separator. lThen, the processihg fape
is stuck on the upper surface of the film separator piled
10 on the refuse removing tape so as to fit the adhesive
layer of the processing tape, before the processing tape
is punched in a setting shape at the saﬁe time while the
second holes ére formed through at least the précessing
tape or both of the processing tape and the film
15 separator. :In feeding the film separator and the refuse
removing tape on which the processing tape having the
setting shape is stuck, thé punched processing tape is
wound for_stripping.
As a result, a switch sheet including holes,
20 respectively formed éqrr?sponding to the processing tape
and the film separator, can be automatically

manufactured.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 is a schematic descriptive view illustrating



tape, *the filmseparator and the refuse renoving tape are fed

| pt egrati vely whil e the punched processing tape is rolled for

stri pping. Mor eover, a manufacturing apparatus of a switch 10
sheet according to the present invention conprises a feedi ng reel
for feeding a filmseparator, a feeding reel for feeding a refuse
renmovi ng tape, a first punch device I ncl udi ng ‘a processing neta
nold for form ng_one or .a_. . plurality of hqles in the film.se at or
biled on the  FomeRBLASEATABRIG THp ST & FEBdTRy TEAT P& TeEHha A
processing tape, a second punch device including a processing netal-
mol d for punchith§ PHES YR 18 e, piled on the film separator

one or a plurality GAY28 1F el adadh i S s dasvhd s PR 14
separator and ) %he refuse renoving tape, a w nding device for
wi ndi ng SWPﬁ€hp processi ng tape, and a feeder for feeding

t oget her_ t he processi ng tape punched in a settiqg shape, the film
separat @ and the réfse ¥ dfod F¢ @RISR 1P F5 concae FaG S hfdh

device fornms the first holes in the film | )
. Fig. 4 is a sectional view of a rubber switch.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, an embodiment of the

-

10 - invention is described in detail below.

In Fig. 1, a manufacturing apparatus 10 of a switch
sheet 2 éccording to the present invention is illustrated,
which comprises a feeding reel 11 for feeding a film
separator 4 in a rolling stéte, a feeding reel 12 for feeding

15 a refuse remdving tape (adhesive tape) 7 in a rolling state,
a feeding reel 13 for feeding a processing tape (adhesive
tape) 5 in rolling state, a first.punch device 14 for forming
various kinds of first holes in the film separator 4 piled on
the refuse removing tape 7, a second'punch device 15 for

20 punching the processing tape 5 in a setting shape, piled on
the film separator 4 on the refuse_removing tape 7 and
simultaneously for forming vafious kinds of second holes
through the procéssing tape 5, the film separator 4 ahd the
refuse removing tape 7, a winding device 16 for winding a

25 processing tape 51 as a punching mark wherein a setting shape



separator, and the second punch devi ce punches the processi ng tape

in a setting shape and sinmultaneously forms the second holes in at
| east the processing tape or both of the processing tape and film
separator: 5 + - After the refuse renoving tape is stuck on the
| ower surface of the film separator so as to fit the adhesive
| ayer of the refuse renoving tape, the first holes are formed in

e 111 2ePar 8 eeTMENockl PLOEESRES T 308 nosging, ' SuFLAESER LA

upper surface 0 € m sepaf a use re

tape so as to fit.the adhesive | ayer of the_procgssi t ape
before the proggsépna fgﬁging ShapefstBﬁnﬁﬁiﬂ ?ﬁP%rgg?fiﬁgﬁ§ﬂ§35%ﬁé€?ﬁf
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cor responding %%r%g%.%Egggfsgggatgiﬁking shape, and the switch sheet 2 on
 which the processing tape 52 including wvarious kinds of
formed holes is stuck, and a feeding reel 20 for feeding a
f;E protective liner 6 (a mold releasing paper) stuck on a back
10 surface of the switch sheet 2.
lThe refuse removing tape 7 is fit in the feeding
reel 12 to turn an adhesive layer thereof toward an uéper
surface so that the adhesive layer thereof may étick on a
lower surfacé of the film separator'ﬁ, and the processing
15 tape 5 is fit in the feeding reel 13 to turn the adhesive
layer thereof toward a lower surface so that the adhesive
layer thereof may stick on an upper surface. of the film
separator 4.. On the other hand, the first punch device
14 and the second punch device 15 comprises respectively
20 processing metal molds lﬁl, 151 and crank devices 142,
152 to make the processing metal molds 141, 151 rise and
fall, wherein a height of each blade arranged at the
proceséing metal molds 141, 151 ahd a stroke for. rising

and falling of each crank device 142, 152 form various

25 kinds of the first holes in only the film separator 4 in

-



and the filmseparator, can be automatically manuf act ur ed.

BRI EF "DESCRI PTI ON OF THE DRAW NGS 25 Fig. 1 is a schematic
descriptive view illustrating ' 6
a manufacturing apparatus of a switch sheet accordlng to t he
present invention. Fig. 2 is a expl oded perspective Vi ew
illustrating a switch sheet. Fig. 3is a sectional

f C I f
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apparatus 10 Of alggnighat the same time while they form various kinds

\J

of the second holes through the processing tape 52
5 puncged,in the setting shape, the film separator 4 and
‘the refﬁse removing tape 7 |
Mo;eover, the winding device 16 for winding the
processing tape 51, the feeder 17 for feeding the
ﬁn’ processing tape 52 in the setting shape piled on the film
10 separator 4 on the refuse removing tape 7, the winding
device 18 for winding the refuse removing tape 7 and the
winding'device 19 for winding the switch sheet 2 incluae
respectively motors which are not shown in Figures, eaeh
of which is synchronized for operation. In other words,
15 when the punch apparatus 14, 15 are operated with the
result that the processing metal molds 141, 151 fail, the
winding devices 16, 18, 19 and the feeder 17 stop, on the
. other hand; when the processing metal molds 141, 151
rise, the feeder 17 is operated with the result that a
20 portion of a sef length of the pfocessing tape 5 piled on
the film separator 4 on the refuse removing tape 7 is
pulled out, whereby the winding devices 16, 18 and 19 are
respectively operated to wind each of the processing tape
51, the refuse removing tape 7 and the switch sheet 2 at

25 the same length.



sheet™ 2 according to the present invention is illustrated, whi ch

conprises a feeding reel 11 for feeding a film separator 4 in a
rolling state, a feeding reel 12 for feeding 15 - a refuse renoving tape
(adhesive tape) 7 in arolling state, a feeding reel 13 for feeding
a processing tape (adhesive tape) 5in rolling state, a first punch
device 14 for formng various kinds of first holes in the film

separator 4 piled dhen cne MS.EELUSELERN A% {801 d. nR R8GO0 pUIC

device 15 for 20 e proces I'n‘a setting Sha

piled on | 1 m se or 4 on the refuse re | t nd
si nul t aneousl ys?ro&r&?“(‘)%em% ?/aé‘:l[c(%esé ktl-’?]d“slarc’)lfgas%g%%% %%? ggeﬂggh gﬁ)&t&%rgﬁgh

t he processing..t.ape 5 he filmseparator 4 t he refyuse renoving
Lape 7. o i ndiHen ST 1A ol EHREEL Fofl Bodfes ot rhy FAE 51 he o
punchi ng mark wherein a Eettin

7 separatghg be%megﬁagﬁgg,?%@?%%B%rtiﬁef%raﬁ%lE?ﬁg a processing

tape 5 prdcessing tape 5 are fit in the feeding reels 11, 12, 13
toward each set direction before each edge is pulled-out
to decide their positions on a center line, thereby
limitiﬁg deviations of right or left direction to their

*;j' .' feeding diréctions by a limiting roller which is not

10 shown. And the film.separator 4 is laid on the adhesive
layer of the refuse removing tape 7 to be stuck each
other thereby making it paés through the first puﬁch
device 14. .Next,'on the film separator 4 piled on the |
refuse removing tape 7, the processing-taﬁe 5 is laid ﬁd

15 . be stuck before making it pass through the second punch
device 15 so as to be led to the feeder 17 and held

therebetween. Thus, the processing tape 5, the film

L)

separator 4-and the refuse removing tape 7 are stuck in
order of the upper to be incorporatéd before the feeder
20 17 is operated, thereby Fnabling each of the proceséing
tape 5, the film separator 4 and.the refuse removing tape
7 to be pulled out at the same length.
Then, when the processing tape 5, the film separator
4 and thé refuse removing tape 7 which are integratively

25 stuck are fed through the féeder 17, the refuse removing

10



52 in“a setting shape, the filmseparator 4 and the refuse
renmovi'ng tape 7 and pulling themout, a w nding device 18 for

wi ndi ng the refuse renoving tape 7, a winding device 19 for . 5 ~ Wi ndi ng
t he processing: tape 52 including various kinds of formed holes, in
a setting shape, and the swtch sheet 2 on whi ch the processing
tape 52 including various kinds of formed holes is stuck, and a

feeding reel 2 foggiggd%%%a%ate uFF&?bQ%Ft%ﬁélve |ner @ Qa %%é}eb easi ng

paper) stuck o _ Ho&et 2.

A adhes ve | agbioRAEREERG Siigey HHtgiern The" g’lndé'&rgf S8 e
eparator 4 aNASEHE%r o0k S o t%gr hangly, 4he eSS ETRe S f'r'eg}
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B ocessing. mot & %%ﬂd%?%aﬁrt%%f’e%%%iﬁé‘& 20 on & #ide fietdien Wi ght of
each bl ade arranged at the processi ng netal nolds 141, 151 and a

stroke for risiSggarator 4 to e &HQ%@W%W%W%%%tﬂF@aﬁﬁi ik m

vari ous .
wound by the winding device 19.

By the way, the film separator 4 and the refuse
10 removing tape 7 are inteératively stuck, wherein, when
the first punch device 14 is operated, the processing
metal mold 141 rises and falls accofding to a stroke
portion thereof through the crank device 142, thereby
forming various kinds of the first holes in only the film
15 separator 4. In this case, the punched refuseé of the
punched film separator 4 are stuck on the adhesive layer
of the refuse ;emoving tape 7. |
Then, when an operation for punching holes by the
first punéh device 14 is completed, the processing tape 5
20 . is stuck on the film separator 4, The processing tape 5,
the film separator 4 and the refuse removing tape 7 are
integratively stuck, wherein, when the secoﬁd punch
device 15 is operated, the processing metal mold 151
rises and falls according to a stroke portion thereof

25 through the crank device 152 thereby punching only the

11



25 * kinds of the first holes in only the filmseparator 4 in

8: ' the.first punch device 14 and they punch only the
proce53|ng tape 5 in a setting shape in the second punch devi ce 15
at the same tine while they formvarious Kkinds of the second hol es
t hrough the processing tape 52 5 punched in the setting shape, the
filmseparator 4 and the refuse rennving tape 7

Moreover, the w nding device 16 for . mnn t%b Arocessi ng. tape 51,
the feeder 17 f rroq‘ eedu}ﬁg waRe ¥ 0C s%l?eﬁa}? a’pea% 'h THE s I ng

shape pi-l ed on

IR TR e S A
:Qgpect ively n&qﬁﬁlﬁvﬁeﬁégﬁﬁs%%é}% %jhgﬁ%mséf&s%heeggratérnc ?gﬁﬂl ch
's synchroni zed II C)rreo fggtéeorglova!r{]g C)1'Eahpeer _y\pr d'I$hus, the opera’tion of
5 punching holes by the second punch device 15 is
completed, the'processiné tape 5, the film separator 4
and the refuse removing tepe 7 which are fed through the
feeder 17 wind the processing tape 5 through the winding
::ﬁ ' device 16, whereby the punched refuse portions 51 wherein

10 . ' the setting shape is punched by the processing metal mold
151 is stripped from the film separator 4 to be wound.

On the other hand, the punched processing tape 52 of the
setting shape is stuck on the film separator 4 through
the adhesive layer thereof.

15 In the same way, the processing tape 5, the film
separator 4 and the refuse removing tape 7 are fed
through the feeder 17, wherein the refuse removing tape 7
is wound through the wihding device 18 whereby the refuse
removing tape 7 is stripped from the film separator 4 to

20 be wound. In this caseéxthe punched refuses of the film
separator 4 punched by the first punch device 14 are
stuck on the adheeive layer of the refuse removing tape
7, wherein, at this time, wvarious kinds of the first
holes formed by the first punch device 14 are opened. As

25 a_result,.even if, the second holes formed by the second

12



15 . * when the punch apparatus 14, 15 are operated with the resul t

t hat the processing netal nolds 141 151 fall, the w ndi ng devi ces
16, 18, 19 and the feeder 17 stop, on the ot her hand, when the
processi ng netal nolds 141, 151 rise, the feeder 17 is operated
with the result that a 20 portion of a set length of the processing
tape 5 piled on t he filn1separator 4 on the refuse renoving tape 7
S pul | ed out mher .t mnndln devi ces 16,. 18 and .19
respectively operPted s A ﬁlgcyél }bef R S0t il tape partlaﬂé’l the

gef use rerr.Dw ng t%e 7 %Pﬂi"eﬁq‘? tﬁ}?etﬁﬂ?ﬁ}h}é{%f% ?‘goré%rbaﬁf Oé‘rﬁri%ﬁ l_en
bt | RGN N e, e
renoving tape 7 andltrllu S arato rocle55|tn ckt ape tiearree use |rnentlorlrenl‘ eetdal ng
reels 11, 12, 1éleflspaat S stu g tap
5 7 without removing, whereby, in an operétion of making
holes of the processing tape 5, the punched refuses
enables reaction force of the processing metal mold 151
to be held, thereby ensuring forming the holes in the
;i} processing tape 5. |
10 Then, the sﬁitch sheet 2 comprising the processing
tape 52, in a setting shape, wherein various kinds of
holes are formed and the'film separator 4 wherein various
kinds of holes are formed is wouhd through the winding
device 19 so as to mahufacture the roll shaped switch
15 sheet 2. At this time, it is wound together with the
protective liner 6 on the side of the film separator 4 in
order to_give a protection so that dusts or the like may
A not be adhered to the adhesivé layer of the partially
exposed processing tape 52 i.e., the adhesive layer for
20 sticking the metallic dqme 3 by the holes formed in the
film separator 4.
The-switch sheet 2 manufactured in this way is
supplied to a proéessing maker, the protectivé liner 6 is
removed befqre the metallic dome 3 is stuck on the back

25 surface (adhesive layer) of the processing tape 52
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tomard each set direction before each edge is pulled out to deci de

their ‘positions on a center line, thereby limting deviations of
right or left direction to their feeding directions by a limting
roller whifch is not 10 shown. And the filmseparator 4 is laid on the
adhesi ve | ayer of the refuse renoving tape 7 to be stuck each

ot her thereby making it pass through the first punch device 14

Next , ontheflﬂnseart e nt . ref remwln

the processing t&pES 3 R&%ﬁ %gaes q%@“??b&@'ﬁ@ﬁbgéiﬁhfe g Ftcﬁess

t hrough the se%%hd unch c e 15 so aSﬁ% be I. the feeder 17
and hel d B@PW&@ﬁ ufﬁﬁg ecﬁWEf%§%| §et§§5 He fllm
separator 4 and_the se _renovi, are stucgk in der

the upper to be incgr P et eatﬁ lﬁ@@déﬁ Qﬁflred’lfq%§ d@r?t& &

t hereby enablin each of the roocessi ng ,__the filmseparator
4 and the refu S1n9g %:ape Pt &%e fd'h‘l"{)é(fp&ftat&r t%@nga%&e

| engt h. T en when t he proce55|ng tape 5, the fil m separator
4 and the ref u§§fﬁ’éﬁo\}‘e|’ftj’vt-"é’ﬁe ARG chwé‘P&QH‘i’t é’é’re&ﬁt\}éﬂrﬂf of5 punc k are

fed through the feeder 17, the refuse renoving
10 holes by the punch apparatus 14 and 15 are completed

without sticking the protective liner 6, are
integratively piled to be wound as they, and formed in a
agi roll shape so as to be shipped to the processing maker.
10 In this case,_the processing maker strips the refuse
removing tape 7 with the result that the switch sheet 2
can be obtained.
Though the present embodiment shows an illustration
wherein the second punch device 15 ie operated to form
15 the second holes through the processing tape 5, the film
separator 4 and the refuse removing tape 7, it may punch
the holes ih only ﬁhe processing tape 3, or through the
processing tape 5 and the film separator 4 by adjusting
the height of the blade and the rising and falling stroke
20 of the processing metal pold 141 of the second punch
device 15.
As mentioned above, according to the manufacturing
method of the switch sheet of the present invention, the
switch sheet, wherein the holes respectively

25 corresponding to the film separator and the'processing

14



t ape 7 is separated fromthe fil mseparator 4, thereby sticking the
edge thereof on the wi nding device 18 for w nding. On the other
hand, the processing tape 5 and ' the filmseparator 4 fromwhich the
refuse renoving tape 5 7 are separated are stuck on the protective
liner 6 which ' is fed fromthe feeding reel 20 on a side of the
film separator 4 to be incorporated with the result that it is
wound by the wi_nding device 19. By t.he wa he fil m separator
4 and the refud&@P®Gre forré[}ﬁf@i 51 &% a}lta%at'i%?aelgryaﬁ%ﬁel’[%fc;u C C{n wher ei n,
when t he fir§% unch device 14 is operated, the processing

metal nold 141 %Y F 13 Scording to a stroke portion

t hereof through the crank,.device 142, thereby . f or m vari ous .ki nds
of the first holes ipfFCd’rﬁ%}f’t%et?iﬁ]”rﬁ ‘&%‘ufaci%‘b’é‘r%t%erﬂlﬁ‘{ 4% 1% ss‘&%s%}} t he
punched refuses _of the unched film separatqr, 4 are stuck on the
adhesi ve | ayer sheet of fhg t%rer%lﬂ:seu}‘éeﬁb‘%% t%dbor‘%lnatlon of 3 SIRRE

when an_operati on for punchi holes b
5 P structué% enag¥%s the my

t he :
itch sheet including respectively
the necessary holes in the pfocessing tape and the film

separator to be continuously manufactured.

Industrial Applicability

10 As is described above, the present invention is
suitable for manufacturing the switch sheet which is a
component part of ;he concave face switch used in the

portable telephone or the like.
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first punch dewitce—14—is conbl eted, the processing tape 5 20 I's stuck

on tHe filmsepar U cessing tape 5, the film
separator 4 and ummamguagﬂmng tape 7 are i ntegratively
stuck, wherein| A =punch device 15 is operated, the
processing netal nold 151 rises and falls according to a stroke

portion thereof 25 t hrough the crank device 152 thereby punching only

t he tis clp‘;iqrpeeigisng tape 5 in a setting shape, at the sane
time W/hhlale various

inds of the second hol es are forned

t hrough the processing tape 5,,th Ll m [ 4.a : t use
renoving tape 7. Thus, tHe opénF a’?‘_’lle%élfao(ftégfgg%géﬂﬁ%hgggahglwéstcgy%%he{aeq{
second punch device 15 | onpl-eted, the processing tape 5, the
film separat o SFPELSING 13'5%05??%8 ng‘use removing tape 7 which are fed

t hrough the f.,eeder 17 wind the pr.ocessing tape 5 through th
wi ndi ng deFEEHES RRTEYE CROTIRhEAP PO B TORE: S MRS i 1
10 | SIt he Setatzidng lsct]v?gre siusripaucnecggda yov;er}:e s%rr %%%Ségga IF?LE.%' sgl%.gator so
as to fit an adhesive layer formed on the upper surface,
forming one or a plurality of first holeslin the film
separator piled on the refuse removing tape, |
iﬁ} sticking a processing tape having an upper surface and
10 a ldwér surface pn an uppef surface of the film separator
piled on the refuse removing tape so as to fit an adhesive
layer formed on the lower surfacé of thejprocessing‘tépe,
punching the processing tape in a setting shape, and
simultaneously forming one or a plurality of second holes
15 through at least the processing tape or both of the
processing tape and the film separator,
feeding integratively the processing tape, the film
separator gnd.the refuse feﬁoving tape, and
stripping refuse portions of the processing tape after
20 being punched in a setting shape off the upper surface of the
film separator.
2. A manufacturing method of a switch sheet
according to claim 1 further comprising a step of stripping
the refuse femoving tape off the lower surface of the film

25 separator after stripping the refuse portions of the
A -
This Sheet Has Been

<l



151 i's stripped TTﬁﬁTThe*ff+ﬂTseﬁa+ator 4 to be wound. On the ot her
Hand,” t he punched e 52 of the setting shape is stuck
on the film se'par mm m& . the adhesive |ayer thereof. 15

In the sane way, pe 5, the film separator 4 and
the refuse renoving tape 7 are fed through the feeder 17, wherein

the refuse renoving tape 7 - i's wound through the w nding deV|ce 18
whereby the refuse

t d f the f
e oY S 1 LS tng 5o OTRY 5B, LORE: SRt KPR, IR DEEGLEAE: i
fil _ t d b the - f t 14
L on e SRSt B0 Sl sBRA B £ S gt

at this tinme, various klnds of th the first

g £ hol es forqﬁ
punch devi ce £F 16’;%??80‘: P HEurthey qupyrising anstep @19 EBEIERRI es

formed by the s
punch dezlce f@sﬂhSFﬁérBFBEegggﬁbh?ﬁdgiglFspﬁaF?FEFV9 1lner Gh the lower

5 surface thereof after stripping the refuse remov:Lng tape off
the lower surface of the film separator.
4. A manufacturing apparatus of a switch sheet
compris_ing:

a feeding reel for feeding a film sebarator,

Nt

10 a feeding reel for feeding a refuse removing tape
having an upper surface and a lower surface, the upper
surface has an adhesive layer thereon,

a first sticking means, pos_it.ioned at subsequent |
stages of the both feediﬁg reels, for sticking the refuse

15 removing tape on a lewer surface of the film separator so ae
to fit the adhesive\layer of the refuse removing tape,

a first punch device, positioned at a subsequent stage

-

- of the first sticking means, havihg a processing metal mold
for forming one or a plurality of holes in the film separator
20 piled on the refuse removing tape by the sticking means,

a feeding reel for feeding a processing tape having an
upper surface and a lower surface, the lower surface has an
adhesive layer thereon,

a second sticking means, positioned at a subsequent

25 stage of the first punch device, for sticking the processing

/
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overl'apped with the first hol es forned by the first punch - device 14
i'n the film separ m lled ref uses of . the film separator
4 is stuck on theﬁ'ﬂmlmm mm tape 5 7 wi thout renoving, whereby,

in an opérativon of *maki ny * holes of the processing tape 5, the _
punched refuses enabl es reaction force of the processing nmetal nold
151 to be held, thereby ensuring formng the holes in the
processing ta Then, th W t sheet 2 conpsi si

processi ng Rape Onloan ész,pern u]g%tc[e o %epefk%eﬁee‘?%va?ﬁo’dé %.%‘a%@%f

hol es are for m.separat ok kD var j nds of
hol es are for'ﬁge@%ﬁ)[}%& ails gaﬁhr?ﬁgvﬁpﬁd}é\gﬁe °rwardaavf'’(':%m11‘91"@50%< s?o
manuf acture t sha ed W|tch 15 At this tinme,

wound t oget he cht%n gRe 1ee” 5 ofRctitke | tr‘]‘ﬁer %?F‘Y‘F\erlﬁycfé of* th%h?l | m
separator 4 in order to give a protection so that dusts or the like

may né’troncesasdﬁigr EBPFO t he adhesive |ayer of the partlal ly
exposed processing tape 5 t he adhes_lLve | ayer for ' stickin

the nefallic dome 3B cf’ﬁé 5‘1‘6‘]‘%% dedrEdi PR Pﬁéng a Procelslsllﬁﬁgs’@ﬁ*éﬁét%?l@,

The switch sheet 2 manyf.actured in this way is supplied to a
processi ng mal{fg’rr Phec g‘ﬂi‘ﬁecf'??e EF‘F‘H%?S“B”F% tape, piled on the film

separator by the second sticking means, in a setting shape,
and for forming one or a plurality of holes through the

processing tape, the film separator and the refuse removing

S
C N

10 tape,

a winding device, positioned at a subsequent stage of
the second punch device, for winding refuse portions of the
processing tape punched by the second punch device, and

a feeder, positioned at a subsequent stage of the

15 winding device, for feeding integratively .the processing
tape punched in a setting shape, the film separator and the
refuse removing tape, |

R : wherein the first punch dévice forms the first holes in
the film separator, and the second punch device punches thé

20 processing tape in a sett_‘ihg shape and simu'l;aneously fornms
the second holes in at least the processing tape or both of
the processing tape and the film separator.

5. A manufacturing apparatus of a switch sheet
according to ciaim 4 furlther comprising a refuse removing

25 tape winding device, positioned at a subsequent stage of the

//
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renoved before the netalTic dome—3—s stuck on the back 25 surface

(adhesi ve | ayer) of i tape 52
13 “" wm;mﬁ%ﬂm@ the holes fornmed in the fil mseparator
4, act Uk i .

+ thereby many concave face switch 1.
Furthernore, if a client is desired, there.is a case ~ that the
processing tape 5, the filmseparator 4 and the 5 refuse renoving

t 7, wh i ti .of hj hol. by th tus:

(3PS 12T SIS A0S 0L RARELAR s rolR R KR RULE R BPER
i nt tivel iled to h d th df di

AN - CORCP PE RN KL L R LR

case, the processing maker strips the refuse renovi ng. e 7 with
the result that the sw tth shneé‘{)ané1 aCturlngc&?pﬁéfa&B‘tsaP%ga.s‘glEgﬁ shect

e
5 positioned at a subsequent stage of the refuse remofring tape
winding device, for feeding a protective liner, and a

winding device for winding the film separator together with

the protective liner, fed from the reel, on a lower surface

R of the film separatar.

LT

19



15 ., * the second hol es through the processing tape 5, the film

separator 4 and the refuse renoving tape 7, it may punch t he hol es
in only the processing tape 5, or through the processing tape 5
and the f4l m separator 4 by adjusting - t he hei ght of the blade and
the rising and falling stroke 20 - of the processing netal nold 141 of
the second punch - device 15. As mentioned above,
according to the manufacturing met hod of the switch sheet of the
‘present invention, the switch sheet, wherein the holes respectively

25 corresponding to the filn1separa£§g gﬂg the processing
14 tape are forned, ca B atonatlcally manuf act ur ed

'_wﬁthout assi st ance. Accordi ng to the manufacturing method of -
the switch sheet of the present invention, a conbination of a

sinmpl e

The present invention is provided'with an automatic
5 . manufacturing method of a switch sheet cémprising a
concave face switch and an apparatus thereof.
N ‘A refuse removing fape 7 is stuck on é lower surface
of a film separator 4 so that an adhesive layer thereof
”Ej may fit it before a first punch device 14 forms first
10 holes in the film separator 4. Then, a processing tape 5
is stuck on an upper gurface of_the fi;m separator 4 so
that an adhésive_layer of the processing tape may fit it
before a second punch device 15 punches the processing
tape 5 in a setting'shape at the same time while forming
15 second holes through the processiné tape 5, the film
separator 4 and the refuse removing tape 7. After that,
thé punched processing tape is wound to be stripped when
pulling out the film separafor 4 and the refuse-removing
tape 7 on which the processing tape 5 in a setting shape.

20 . is stuck.

3
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5 “f structure enables the switch sheet including respectlvely

the necessary holes in the processing tape and the film separ at or
to be continuously manufactured. “Industrial Applicabiljty 10
As is described above, the present invention is sui table for
manuf acturing the switch sheet which is a - conmponent part of the
concave face switch used in the portabl e tel ephone or the Ilike.
15 - 20 ' 25
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What<is clainmed is: 1. A manufacturing nmethod of a swtch
§heet conprising the steps of: sticking a refuse renoving tape for
renovi ng refuses having an upper surface and a |ower surface on a | ower
surface of asfilmseparator so as to fit an adhesive |layer formed on the

upper surface, ' formng one or a plurality of first holes in the film
separator piled on the refuse renoving tape so as to piercing the film
separ at or, sticking a processing tape having an upper surface and a

| ower surface on an upper surface of the filmseparator piled on the
refuse renoving tape so as to fit an adhesive |l|ayer fornmed on the | ower
surface of the processing tape,

pr edet er mi ned punchi ng the processing tape in a settingshape, and _
simul tanegyygd.y Formng one or a plurality of second holes through at |east
the processing tape or both of the processing tape and the film separator,
t oget her feeding integrativelythe processing tape, the film separator
and the refuse renoving tape, and '




sterplng refuse portions of the processing tape after being punched in a -
setti-ng predeterm ned shape off the upper surface of the filmseparator.
2. A manufacturing nethod of a switch sheet according to claim11 further
conprising asstep of stripping the refuse renoving tape off the | ower
surface of the film separator after stripping the refuse portions of the

REPLACEMENT SHEETS SG - .16 _
~ Substitute sheet - 20 May 1997 processi ng tape off the upper surface of
the film separator. 3. A manufacturing nmethod of a swtch

sheet according to claim2 further conprising a step of wwnding the film
separator together with a protective liner. on the |ower surface thereof
after stripping the refuse renoving tape off the |ower surface of the film _
separat or. 4, A manufacturing apparatus of a switch sheet
conpri si ng: a feeding reel for feeding a fil mseparator, a
feeding reel for feeding a refuse renoving tape for renoving refuses

FIG. 3

N
—

3 . FIG. 4
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ower surface, the upper surface has an

adhesi've | ayer_ther _ a first = gticking neans, spositioned at
subsequent SHM “ﬁﬁmw‘mam feeding reels, for sticking the refuse
removi ng tape A ace of the fil m Substitutershastas20 May 19%4he

adhesive | ayer of the refuse renoving tape, a first punch device,
positioned at a subsequent stage of the first sticking nmeans, having a
processi ng nebatmbsdeldioned ésni ng one or a plurality of holes in the film
separator piled on the refuse renoving tape by the sticking neans, a
feeding reel for feedind.a prdceasmwipdapelhpvieghad ofippeswiicdhacihentd a

| ower surface, the |lower surface has an .adhesive |ayer thereon, a
second sti cki n@npRASingohetstoeeioft a subsequent stage of the first punch
device, for sticking the processing for removing refuses 17

sticking a refuse removing tape’.\having an upper surface

havi ng an u

and a lower surface on a lower surface of a film separator so
as to fit an adhesive layer formed on the upper surface,
forming one or a plurality of first holes in the film

so as to piercing the film separator,
separator piled on the refuse removing tape,\-

sticking a processing tape having an upper surface and
‘a lower surface on an upper surface of the film separator
piled on the refusé removing tape so as to fit an adhesive
layer formed on the lower surface of the processing tape,

predetermined
punching the processing tape in a settingh§hape, and

simultaneously forming one or a plurality of second holes
through at least the processing tape or both of the
processing tape and the film separator,
together
feeding integrative_ly/\the processing tape, the film
separator and the refuse removing tape, and
stripping refuse pdrtions of the processimj tape after

predetermined
being punched in a setting’\shape off the upper surface of thea

film separator:

2. A manufacturing method of a switch sheet
according to claim 1 furt_:her Corﬁprising a step of stripping
the refuse_removilrilg'tape off the lower surface of the film

separator after stripping the refuse portions of the
REPLACEMENT SHEETS __ SG
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tape on an uppe ﬂ f|In1separator in.a state piled on the
réf use renovi ng Mm E@llromthe first . punch device so as to fit
I8

t he adhesive | ayer of % her ssi ng tape, " a second punch device
including a processing netal nold for punchi fybstitutersheetsi2Q Maypd 997 | ed
on the film pr edet er m ned

separator by the second sticking neans, in a setting shape, and for .
formng one grecessimgitdapeodfiodias upbeeughr thce oFf 0RESHINY skeap@atidie film
separator and the refuse renoving tape, a w nding device, positioned
at a subsequent stage o3. the maaqfdcpuéhgderdtamrd for W nglrngcH ekuset
portions of the processing tape punched by the second punch device, and

a feeder, posa¢tOr@in@ttcicsubaer et helragémptisify asRdbNgr dBHESg EAE
f eedi ng |ntegrat|vely toget her the processing tape punched in a settlng

pr edet er m neds siaRdpddaJo hegéeaa&aobpthaani!,r%%ct&%erﬁnéfr@ﬂﬂtm 18REr

wherein the first punch device forns the flrst holes in the f

separator, anghifecsasddiunehedes £ %Q@us@r & Seﬂ'%tté\ k@a

setting predeternm ned shape and S|nultaneously or s es i'n

~at least the ﬂ{@qmrnguggggeqff lggghfpim sgbeargrt%(}esm ng tape and the film
separ at or. manuf act uri ng apparatus of a switch sheet

4. A manufacturing apparatus of a switch sheet
comprising:
a feedJ.ng reel for feedlng afilm separator,

for removing refuses
a feeding reel for feeding a refuse removing tape,

having an upper surface and a lower surface, the upper
surface has an adhesive layer thereon, |

a first sticking means, positioned aﬁ subsequent
stages of the both feeding reels, for sticking the refuse
removing tape on a lower sufface of the film separator so as
to £it the adhesive layer of the refuse removing ta_pe,l

a first punch device, positioned at a subsequent stage
of the first sticking means, having a processing metal mold
for forming one or a plurality of holes in the film separator
piled on the refuse removing tape by the sticking means,

a feeding reel for feeding a processing tape having an
upper surface and a lower surface, the lower surface has an
adhesive layer thereon, | |

' . a _second sticking meane, positioned at a subsequent

stage of the flrst punch dev:.ce, for sticking the process:Lng

REPLACEMENT SHEET
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according ta ctaim4 furtheﬁ—eeﬁaprising a refuse renoving tape w nding

devi ce, positi on t stage of the feeder, for
stripping the r ﬂluE i{imﬁge off the film separator, and for windi ng

the refuse rerm

swi tch sheet

A nedubstitute shgetp g8 Meays1997 a
accordr ng to cI ai m 5 further conprises a feeding reel,

positioned at a subsequent stage of the refuse renoving tape w nding

devi ce, for fiegsh ngh capropmet i erfacerofavleatimndepgradevrcenf ar sekndi ng
the filmseparator together with the protective liner, fed fromthe reel,

on a | ower susiked owftidadidse vy tape forwarded from the first

punch device so as to fit the adhesive layer of the
processing tape, |

a second punch device including a processing metal mold
for.punching the processing tape, piled on the film

predetermined
separator by the second sticking means, in a settingkshape,

and for forming one or a plurality of holes through the
procéssing tape, the film separator and the refuse removing
tape,

a winding device, positioned at a subsequent stage of

the second punch device, for winding refuse portions of the

processing tape punched by the second punch device, and

a feeder, positioned at a subsequent stage of the
together :
winding device, for feeding J.ntegratJ.velyAthe processing
predetermined
tape punched in a settlngkshape, the film separator and the

refuse removing tape,
wherein the first punch device forms the first holes in
the film separator, and the second punch device punches the

predetermined
processing tape in a setting/\shape and simultaneously forms

the second holes in at least the processing tape or both of
the processing tape and the f£film separator. |

3. A manufacturing apparatus of a switch sheet
according to claim 4 further comprising a refuse removing

tape winding device, poslit-ione_'_d at a subsequent stage of the

REPLACEMENT SHEET o o
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feeder, for stripping the refuse removing tape off the film
separator, and for winding the refuse removing tape.

6. A manufacturing apparatus of a switch sheet
according to claim 5 further comprises a feeding reel,
positioned at a subsequent stage of the refuse removing tape
wind;ing device, for feeding a protective liner, and a
winding device for winding the film separator together with
the protective liner, fed from the reel, on a lower surface

of the film separator.
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