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thereof : |
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The present invention relateé“tc—a—manufacturiug'
method of switch sheet and an apparatus thereof which is
a component part of a concave face switch used for a

portable telephone or the like.

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 vérious studies are advanced so that
thinner, more compact, more lightweight énd_cheaper‘one
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
a silicon rubber switch (see Fig. 4) and a membrane
switch adopted at the bé;inning, 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

concave face switch 1;ﬁ6ﬁpﬁi§é§;a;switcbj§heeﬁ?2 on which
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a metallic dome 3 is stuck, wherein the metallic dome is

' directly arranged on a base arranged at the portable

télephone body, thereby constructing contact point which
is made to be conducted electrically.

First,'the switch sheet 2 included by 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
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
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
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

various kinds of functions and alphabet or thé like are
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printed is stuck on a surface of the switch sheet 1

before being fixed iﬁ the portable felephone body through
the fixing hole 4a thereof.

As mentioned above, a method in which the switch
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,
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
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
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

thought that holes are formed in the film separator
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before holes are formid in the processing tapé by means
of piling the processing tape thereon, there is a case
wherein some kinds of switch sheets.reqﬁire_that holes
are formed in only the processing tapé so as to be
partially overiapped with the holes formed in the film
separatecr. In this case, holes formed in the film
separator in advance make it impossible to have reaction
force bf blade such as a punch or the like in én
overlapped portion, thereby causing a problem wherein
holes of the processing tape canﬁot surely be opened.
Taking_the above 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

face switch comprises.

SUMMARY OF THE INVENTION

In a manufécturing method of a switch sheet
according to fhe present invention, a refuse removing
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

separator piled on the refuse removing tape so as to fit
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an adhesive layer of the processing tape before the
processing tape ‘is punched in a setting shape at the same
time while one gg_a'plurality of second holes are formed
through at least the processing tape or botﬁ of the
processing tape and film separatof, 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
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
refuse removing tape, a feeding reel fo; feeding a
processing tape, a ‘second puncﬁ 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
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

the first punch device forms the first holes in the film
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'separator, and the second punch device punches the

processing tape in a setting shape and simultaneously

‘forms the second holes in at least the processing tape or

both of the processing taﬁe and film separator.

After the'refuse rgmoving tape is stuck on thellower
surface of the film separator so as to fit the adhesive
layer of the refuse removing.tape, the first holes are
formed in the fi;m separator. lThen, the processihg fape
is stuck on the upper surface of the film separator piled
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
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,
respectively formed éqrr?sponding to the processing tape
and the film separator, can be automatically

manufactured.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic descriptive view illustrating
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a manufacturing apparatus of a switch sheet according to
the present invention.

Fig. 2 is a exploded perspective view illustrating a
switch sheet.

Fig. 3 is a sectional view of a concave face switch.

Fig. 4 is a sectional view of a rubber switch.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, an emboaiment of the
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 stete, a feeding reel 12 for feeding
a refuse remeving 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
punching tﬁe 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 processing tape 5, the film separator 4 ahd the
refuse removing tape 7, a winding device 16 for winding a

processing tape 51 as a punching mark wherein a setting shape
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ha; been punched; a feeder 17 for-holdiﬁg a processing tape
52 in a setting shape, the film separator 4 and the refuse
removing tape 7 and pulling them out, a winding device 18 for
winding the refuse removing tape 7, a winding device 19 for
winding the processing tape 52 including various kinds of
formed holes, in a setting shape, and the switch sheet 2 on
which the processing tape 52 including various kinds of
formed holes is stuck, and a feeding reel 20 for feeding a
protective liner 6 (a mold releasing paper) stuck on a back
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
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
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 félling of each crank device 142, 152 form various

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

-



T

10

15

20

25

_the first purich device 14 and they punch only the

processing tape 5 in.a setting shape in the second punch
device 15 at the same time while they form various kinds
of the second holes through the processing tape 52

punched in the setting shape, the film separator 4 and

‘the refuse removing tape 7

Mo;gover, the winding device 16 for winding the
processing tape 51, the feeder 17 for feeding the
processing tape 52 in the setting shape piled on the film
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 Figurés, eaéh
of which is synchronized for operation. In othér words,
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
portion of a sef length Pf the pfocessing tape 5 piled on
the film separator 4 on the réfuse 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 refusé removing tape 7 and the switch sheet 2 at

the same length.
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Then, theé manufacturing apparatus 10 having such a
structure is employed to manufacture the switch sheet 2,
which is described. First, roll bodies of the film
separator 4, the refuse rémoving tape 7 and.the
prdcessing tape 5 ére fiﬁ 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
limiting deviations of right or left direction to their
feeding diréctions by a limiting roller which is not
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
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
separator 4-and the refuse removing tape 7 are stuck in
order of the upper to be incorporatéd before the feeder
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

stuck are fed through the féeder 17, the refuse removing

10
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tape.7 is sepérated from ﬁhe film separator 4, thereby
sticking the edge tﬁergpf on the winding device 18 for
winding.' On-thg oth;r hand,.the processing tape 5 and
the film separator 4 from which the refuse removing tape
7 are separated are stuck on the protective liner 6 which
is fed from the feeding reel 20 on a side of the film
separator 4 to be incorporated with the result that it is
wound by the winding device 19.

By the way, the film separator 4 and the refuse
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
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
is stuck on the film seg;rator 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

through the crank device 152 thereby punching only the

11
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processing tapé 5 in a setting shapé, at the same time
while various kinds of the second holes are formed
through the processing tape 5, the filﬁ separator 4.and
the refuse removing tape 7. Thus, the dperation of
punching holes by thg second punch device 15 is
completed, the'processiné tape 5, the film separator 4
and the refuse removing tépe 7 which are fed through the
feeder 17 wind the processing tape 5 through the winding

device 16, whereby the punched refuse portions 51 wherein

'~ 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.

In the same way, the processing tape 3, the film
separator 4 and the refuse removing tape 7 are fed
through t£e feedgr 17, wherein the refuse removing tape 7
is wound through the wiﬁding device 18 whereby the refuse
removing tape 7 is stripped from the film separator 4 to
be wound. In this caseéxthe punched refuses of the film
separator 4 punched by the first punch device 14 are
stuck on the adheéive 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

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

12
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punch device 15 in the processing tape 5 is partially

overlapped with the first holes formed by the first punch

device 14 in the film separator 4, the punched refuses of

the film separator 4 is stuck.on the refuse removing tabe
7 wifﬁout removing, whereby, in an operétion of ﬁaking
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
processing tape 5. |

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
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
not be adhered to the adhesive layer of the partially
exposed processing tape 52 i.e., the adhesive layer for
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

surface (adhesive layer) of the processing tape 52

13
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exposed through the holes formed in the film séparator 4,

thereby manufacturing the concave face switch 1.

Furthermore, if a client is desired, there is a case
that the processing tape 5, the film separator 4 and the
refuse removing tape 7, wherein operations of punching
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
roll shape so as to be shipped to the processing maker.
In this casé,_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 i§ operated to form
the second holes through the processing tape 5, the film
separator 4 and the refuse removing tape 7, it may punch
the holes iﬁ 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
of the processing metal pold 141 of the second punch
device 15.

As mentioned above, according to tﬂe manufacturing
method of the switch sheet of the present invention, the
switch sheet, wherein the holes respectively

corresponding to the film separator and the'processing

14
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tape are formed; can be automatically manufactured
without assistance.

Adcording to thé manufacturing method of the switch
sheet of the present invention, a combination of a simple
structure enables the switch sheet including respectiveiy
the necessary holes in the pfocessing tape and the film

separator to be continuously manufactured.

Industrial Applicability

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.

15
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What is claimed is:

1. A manufacturing method of a switch sheet

- comprising the steps of:

sticking a refuse removing tape having an upper surface
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
separator piled on the refuse removing tape, |

sticking a processing tape having an upper surface and
a ldwér surface _ori 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 the processing tépe,

punching the processing tape in a setting shape, 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,

feeding integratively the processing tape, the film
separator gnd the refuse feﬁoving tape, and

stripping refuse portions of the processing tape after
being punched in a setting shape off the upper surface of the
film separator.

2. A manufacturing method of a switch sh_eet

according to claim 1 further comprising a step of stripping
the refuse femoving tape off the lower surface of the film

separator after stripping the refuse portions of the

_—
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processing tapé off the upper surface of. the £film separator.

3. A manulfactlliring method of a. switc_ﬁ sheet
according to claim 2 further comprising a step of winding the
film separator tpgether with a prbtectix}e liner on the lower
surface thereof after stripping tﬁe refuse removing 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 sebaratof,

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 féediﬁg reels, for sticking the refuse
removing tape on a iower surface of the film separator so aé
to fit the adhesive\layer of the refuse removing tape,

a fii‘st 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
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

stage of the first punch device, for sticking the processing

/
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tape on an up‘pér surface of the film separator in a state

piled on the refuse removing 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 6n .the film
separator by the second sticking means, in a setting shape,
and for forming one or a plurality of holes through the
proceésing fape', the film separator and the refuse removir;g
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
winding device, for feeding integratively .the processing
tape punched in a setting shape, the film separator and the
refuse removing tape, |

wherein the first punch dévice forms the first holes in

the film separator, and the second punch device punches the

4

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

tape winding device, positioned at a subsequent stage of the

[
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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\ apparatué of a switch sheet
according to claim 5 further comprises a feeding reel,
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

of the film separatar..
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