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PROCESS FOR APPLYI NG MASKI NG TAPES AND MASKI NG TAPE APPLYI NG

RTMP cofy

BACKGROUND OF THE | NVENTI ON

Field of the Invention The present invention relates to a process for
appl yi ng masking tapes to protect portions other than portions to be plated
and a maski ng tape applying apparatus for carrying out the sane process in
a process for manufacturing gold, silver, solder-stripe plated strip used

f or
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PROCESS FOR APPLYING MASKING TAPES AND MASKING TAPE

APPLYING APPARATUS FOR CARRYING OUT THE SAME PROCESS

BACKGROUND OF THE INVENTION

Field of the Invention

|l ead materials for various termnajs of connectors and |IC | ead franes.
Description of Related Art Stripe plated strips are used for materials

The present invention relates to a process for applying

masklng tapes to protect portions other than portions to be

plated and a masking tape applying apparatus for carrying out
the same process in a process for manufacturing gold, silver,

solder-stripe plated strip used for lead materials for various

terminals of connectors and IC lead frames.

Description of Related Art

Stripe plated strips are used for materials of various

‘terminals of connectors and IC lead frames.

Stripe plated strip is a strip base which is manufactured by

plating an elongated metal strip of copper alloy, stainless steel
or nickel and the like in a longitudinal direction in such a

manner that plated portion and unplated portion are

continuously formed in the form of stripe.

The stripe plated strip may be made by two steps including

a taping step for applying cut masking tapes on a metal strip to
- form unplated portions and a step for plating the metal strip

with gold, silver or solder. The process may further include a

preliminary step for plating a copper or nickel undercoat prior

to the taping step.
A conventional process for applying masking tape

is



termnals of connectors and IC |l ead franes. Stripe plated strip is a
strip base which is manufactured by plating an el ongated netal strip of
copper al | oy, stainless steel or nickel and the like in a |ongitudinal
direction in such a manner that plated portion and unpl at ed portion are

continuously formed in the formof stripe | ated strip may
Blsféﬁﬁ’ﬁrpiﬁ j |
for

be made by two steps including a taping s ut maski ng tapes
on a netal strip to formunplated pértiong and REPSA | ati ng the netal
strip with gold, silver or solder. The process nmay further include a
prelimnary step for plating a copper or nickel undercoat prior to the
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104, each having a predetermined width, by razor blades 108

prior to being applied on a strip base 101. Thereafter,
unnecessary masking tapes 110 are removed by a cutting and
separating unit 114. The cut masking tapes 104 are guided by a
tape gﬁide 102 so that they are supplied to an application roll
105 of an applicator 111. They are brought into pressure
contact with the strip base 101 by a pressure applying roll 106
of the applicator 111 so that they are applied thereon.

The above-mentioned taping step is continuously conducted.

With the increase in the degree of integration from ICs into
LSIs, accuracy in plating width and spacing therebetween of the
stripe plated strips used as lead frame material becomes more
severe. The required accuracy of plating position is currently
+0.05 mm or less.

The accuracy of plating position and width is directly
determined by the acéuracy of application of the masking tape.
In other words, the accuracy of plating position and width can
be enhanced by enhancing the accuracy of application of the
masking tape.

Theoretically, accuracy of plating position and width can be
enhanced by applying cut masking tapes on an elongated metal
strip as soon as possible. However, there is a limitation to close
the razor blades toward the .application roll 105 in the

conventional masking tape applying process since the
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104, each having a predeterm ned wi dth, by razor blades 108 prior to being
applied on a strip base 101. Thereafter, unnecessary nmasking tapes 110 are
renoved by a cutting and separating unit 114. The cut masking tapes 104 are
gui ded by a tape guide 102 so that they are supplied to an application rol
105 of an applicator 111. They are brought into pressure contact with the
strip base 101 by a pressure applying roll 106 of the applicator 111 so
that they are applied thereon. The mbove-nentioned taping step is

conti nuously conduct ed. Wth the increase in the degree of integration
fromlICs into LSIs, accuracy in plating width and spaci ng therebetween of
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The required accuracy o ng position 1s currently +0.05 nmmor [ess.
The accurblade$ pla8 nmfposhie oruaeihgy déparatidig ectihyt det e4ni ned byttide

accuracy of application of the masking tape. In other words, the accuracy
of plati @p.pémaﬁlem ) U efdhe bppriaanced by. enhancing the accuracy of
Rl an an vt TERSE Gk BRimaray BE e ebiard EieS! spacn 4
e1onoet el bk i, ShaaRlE FrpBRHEichi MHE pRopghle” kitd "
conventi qppbs§BPEi FENtAPE ARPhY ithe RtPPSSbavelCe ThE spaces may cause
. variations in tape position.
| If the amdunt of unnecessary tape is excessively large for
the width of the original masking tape, the tension on the cut
masking tape would change upstream and downstream of thel
razor blade 108 as a result of removal of the unnecessary
masking tape. Therefore, the masking tape to be applied will
stretch so that the dimension of the width may change.

It is an object of the present invention to provide a process
for applying masking tapes and an masking tape applying
apparatus for carrying out the same process which overcome the
foregoing problems of the prior art and is capable of coping with
enhanced accuracy of plating position and decrease in plating'

width of stripe plated strip.
SUMMARY OF THE INVENTION

In order to accomplish the above-mentioned object, the
present invention provides a process for continuously applying
masking tape on an elongated metal strip in a longitudinal
direction thereof, comprising: a first step for guiding said metal

strip to a given position in a width direction thereof; a second



3 cutting/separating apparatus 114 is di sposed between the razor bl ades
108 of the cutting/separating unit 114 and the application roll 105 of the
applicator 111. As a result of renoval of unnecessary tapes spaces are
formed between cut nmasking tapes which are brought into pressure contact
with the strip base. The spaces may cause variations in tape position.

I f the anmobunt of unnecessary tape is excessively large for the width of the
original masking tape, the tension ongthe cut masking tape woul d change
upstream and downstream of the razor blade 108 as a result of renoval of

t he unnecessary maski ng tape. Therefore, the masking tape to be applied

wi || stretsteps forheonthruditnsdysicarttiigt e vorighinaidy nohskgeg tape intosaan
obj ect of the present invention to provide a process for applying nasking

t apes and SiMeRasRUTgbeipeOhptrpasy g@amﬁ upriasietermmingg owidths swith

Process Vg, SNELCRIT 0P ol SHRUP R S0 ahd°rF SipAlyutd dim;
a third step for continuously pressure adhering said cut masking
tapes on said elongated metal strip by means of pressure
adhering means; and a fourth stép for continuously separating
and removing part of said applied masking tapes.

Said first step may include a step for guiding said metal
strip by vertically or laterally sandwiching it between a pair of
rolls. '

Said second step may include a step for cutting a masking
tape by cutting means having a blade portion in which a
plurality of blades are disposed in givén positions in a width
direction of the zhasking tape, a holding portion for holding said
blade portion; a slide portion for sliding in the width direction
of the masking tape said blade portion together with said
holding portion; and measuring portion for _ﬁnely adjusting the
position of said slide portion; and a portion for securing said
slide portion.

Said third step may include a step for continuously
pressure adhering masking tapes on said metal strip by
vertically sandwiching them between a fixed lower roll and an
upper roll liftably provided above said lower roll, having means
for adjusting the applying pressure on said lower roll.

Said fourth step includes a step for continuously separating
part of the masking tape adhered to said metal strip by using a

roll having a smaller diameter downstream of said upper roll.



enhanced accuracy of plating position and decrease in plating w dth of
stripe plated strinp. SUWARY OF THE | NVENTI ON In order to
acconpl i sh the above-nentioned object, the present invention provides a
process for continuously applying nmasking tape on an elongated netal strip
in a longitudinal direction thereof, conprising: a first step for guiding
said netal strip to a given position in a width direction thereof; a-second

4 step for continuously cutting amngoriginal masking tape into a given
nunber of tapes having predetermned widths with reference to said guided

gi ven position and for supplying them
The present invention further provides an apparatus for

continuously applying masking tape on an elongated metal strip
in a longitudinal direction thereof, comprising: means for
guiding said metal strip to a given position in a width direction
thereof; means for continuously cutting an original masking tape
into a given number of tapes having predetermined widths with
reference to said guided given position and for supplying them;
pressure adhering means for continuously pressure adhering
said cut masking tapes on said elongated metal strip; and

means for continuously separating and removing part of said
applied masking tapes.

Said guiding means may include a pair of rolls for guiding
said metal strip by Vertically or lateraily sandwiching it
therebetween.

Said cutting means rhay include a blade portion in which a
plurality of blades are disposed in given positions in a width
direction of the masking tape, a holding portion for holding said
blade portion; a slide portion for sliding in the width direction
of the masking tape said blade portion together with said
holding portion; and measuring portion for finely adjusting the
position of said slide portion; and a portion for securing said
slide pOI'thI“

Said adhermg means may include a fixed lower roll and an
upper roll liftably provided above said lower roll, having means
for adjusting the applying pressure on said lower roll.

Said separating means may include a roll having a smaller

diameter downstream of said upper .roll for continuously



a third step for continuously pressure adhering said cut masking tapes on
sai-d el ongated netal strip by nmeans of pressure adhering nmeans; and a
fourth step for continuously separating and renoving part of said applied

raski ng tapes. Said first step may include a step for guiding said
metal strip by vertically or laterally sandwiching it between a pair of
rolls. Said second step may include a step for cutting a masking tape

by cutting neans having a bl ade por'&i{on in which a plurality of blades are
di sposed in given positions in a wdth direction of the masking tape, a
hol di ng portion for holding said blade portion; a slide portion for sliding

in the w depatiattng parefoft tise Masisking eppesadtidreati eomsuid anetalstiigs. Wit h
said hol ding portion; and nmeasuring portion for finely adjusting the
position of said slide portion; and a portion for securing said slide

portion. 14 thi ep | ncl tep for continuously pressure
adheri ng ﬁ&ﬁiﬁ@%ﬁ@%ﬁ@a@ﬁ?ﬁﬁbmﬁﬁﬁ vertically sandw ching them
between a fixed |lower roll and an upper roll liftably provided above said
| ower roll, having nmeans for adjusting the applying pressure on said | ower

(7' e ok gl T pFOSRSTONSbIFAg ALRRRAING aploURion opAce it o
smal | er dtheepeesenwrisivenationi aaddth@neaskinlg tape applying apparatus
for carrying out the same process will be described in detail by
way of preferred embodiments with reference to the drawing in
which:
Fig. 1 is a front view showing an embodiment of the
masking tape applying apparatus of the present invention;- |
Fig. 2 is a schematic view showing a unit for guiding a
metal strip;
Fig. 3 is a front view showing a unit for supplying a
masking tape shown in Fig. 1;
Fig. 4 is a view of a unit for cutting masking tape in Fig. 3
as viewed in a direction of an arrow A; and
Fig. 5 is a front view showing components in the vicinity of
the masking tape of Fig. 1.
Fig. 6 is a schematic view showing a conventional masking

tape applying apparatus.
BEST MODES FOR EMBODYING THE INVENTION
Now, the structure of the masking tape applying apparatus

1 of the present invention will be described in detail.

The masking tape applying apparatus 1 mainly comprises a



5 * The present invention further provides an apparatus for

conti nuously applying masking tape on an elongated netal strip in a

| ongi tudi nal direction thereof, conprising: neans for guiding said netal
strip to a given position in a wdth direction thereof; neans for
continuously cutting an original masking tape into a given nunber of tapes
havi ng predeterm ned widths with refergnce to said guided given position
and for supplying them pressure adhering nmeans for continuously pressure
adhering said cut masking tapes on said elongated netal strip; and neans

[ or ot BABYR Y rERPARIL P AR ST LR R Bl P REAPRLET IR s,
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slidi ng i kseek ay at thind edejppand a separating unit for separating scrap
tapes ST at a fourth step.

The guide unit 20 at a first step comprises a pair of rolls 21
between which the metal strip J is disposed in a width direction;
a slide roll holder 22 having its vertical shaft on which one of
the rolls 21 is rotatably journalled, said holder 22 being slidable
in a width direction of the metal strip J, a stationary roll holder
23 having its vertical shaft on which another roll 21 is rotatably
journalied, said holder 23 being fixed; a slide base 24 having a
linear guide mechanism enabling the slide roll holder 22 to slide
in a width direction of the metal strip J, a mount for mounting
the stationary roller holder 23 and a plurality of mounting holes
29 for securing the slide base 24 to the main body of the
masking tape applying apparatus 1; and a knob 28 for making
the linear guide mechanism of the slide base 24 slide.

The rolls 21 may be preferably pro{/ided on the outer
periphery thereof with grooves 21a to which the opposite edges '
of the metal strip J are fitted. Fitting of opposite edges of the
metal strip J into the groove 21a enables the metal strip J to be
stably guided. |

The guide unit 20 is capable of guidihg various metal strips
having different widths by sliding the slide roll holder 22 by
rotating the knob 28.

The knob 28 may be preferably provided with. graduate



of the masking tape said blade portion together with said holding portion;
and neasuring portion for finely adjusting the position of said slide
portion; and a portion for securing said slide portion. Sai d adheri ng
means may include a fixed |lower roll and an upper roll liftably provided
above said lower roll, having-nmeans for adjusting the applying pressure on
said |lower roll. Sai d separating neans may include a roll having a

smal | er di ameter downstream of saidgupper roll for continuously
6 separating part of the masking tape adhered to said netal strinp. BRI EF

DESCRI PTI ON OF THE DRAW NGS
representative of the knob rotation angle or the slide length

corresponding to knob angular movement. Alternatively,
measuring instrument may be provided which is capable of
directly measuring the slide length of the slide roll holder 22.

The unit for supplying a masking tapes which is operated at
a second step comprises feeding shafts 6 on which tape rolls TR
in the form of rolls of original masking tapes MT are mounted
and are driven by motors, supplying dancers 30 for contro'lling
the feeding speed of the masking tapes and the tension of the
masking tapes to a constant value, and a cutting unit 10 for
continuously cutting the masking tape to a given number of
tapes each having a given width.

- Each of the supplying dancers 30 comprises a swingable
dancer arm 32, a dancer roller 34 mounted on the tip of the
dancer arm 32, a pair of spaced guide rollers 38 above the
dancer roller 34, and an angle sensor 39 for detecting the swing
angle of the dancer arm 32. ‘

The dancer arm 32 of the supplying dancér 30 is swung -
vertically in response to the difference between the speed of the
metal strip J and the masking tape MT. When speed of the
masking tape MT is higher than that of the metal stri;S J, the
dancer arm 32 is descended. Conversely when the speed of the
metal strip J is higher than that of masking tape MT, the dancer
arm 32 is ascended. The swing movement of the dancer arm 32
is detected by the angle sensor 39 which outputs a signal
representative of the change in angle of the dancer arm 32 to a

control unit (not shown). The control unit is adapted to control



The pr-ocess for applying adhesive tapes in accordance with the present

i nvention and the masking tape applying apparatus for carrying out the sane
process will be described in detail by way of preferred enbodi nents with
reference to the drawi ng i n which: Fig. 1 is a front view show ng an
enbodi ment of the maski ng tape applying apparatus of the present invention;
Fig. 2 is a schematic view showi ng a Lénit for guiding a netal strip;

Fig. 3is a front view showing a unit “for supplying a masking tape shown in
Fig. 1; Fig. 4is aviewof a unit for cutting masking tape in Fig. 3
as viewed in a direction of an arrow A, and Fig. 5is afront view
show ng cthpanetatomnalt Speedc ofi aynobtohdoraskiivgngapachf ofi ghelfeedingi g.
6 is a schematic view show ng a conventional masking tape applying

appar at usShaftg6rofctize magskamgotepecinsuchvannanper thath%e amgle of

structure_of the masking,tape applying apparatus 1 of the preéent I nvention
w il be d&%#%ﬁeﬂ?r(f& g%l fs Cogpﬁﬁé‘tmski ng tape applying apparatus 1 S

mai nly conpri sg8c8rdingly, a constant feeding speed can be maintained
without being influenced by the changes in the outer diameter
of the tape roll TR and the speed of the metal strip ]J.

Thus, the feeding shaft 6 may be preferably provided with
a touch roll 5. The touch roll 5 comprises an afm Sa, a touch
roller 5b and biasing means (not shown). This roll enables the
masking tape MT to be smoothly fed while the feeding position
of the masking tape MT is kept constant, so that the dancer arm
32 can smoothly swing.

Mounting of a weight 36 on the dancer arm 32 enables the
masking tape MT to be constantly tensioned at a given tension
without any need to provide any braking mechanism. _

The cutting unit 10 mainly comprises a cutter 11, a holding
mechanism for holding the cutter 11, a slide mechanism for
sliding the holding mechanism in a width direction of the metal
strip J, a measuring mechanism for precisely measuring the
position of the cutter 11 in a width direction for its fine
adjustment, and a securing mechanism for securing the cutter 11
to a given position along of its sliding length.

The cutter 11 comprises a shank 1le having a longer' and
shorter shafts which are disposed on either side of a shoulder
11f and having a threaded portion on respective tips of the
shafts; a plurality of cutter blades 11a through which the longer

shaft of the shank 11e extends and which are supported thereon;



7 guide unit 20 for guiding at a first step a netal strip J which is fed
-at a constant speed, a supply unit for supplying masking tape at a second
step, a first pressure adhering unit 60 which is used at a third step and a
_separating unit for separating scrap tapes ST at a fourth step. The
guide unit 20 at a first step conprises a pair of rolls 21 between which
the nmetal strip J is disposed in a wwdth direction; a slide roll hol der 22
having its vertical shaft on vvhicli one of the rolls 21 is rotatably
journal |l ed, said hol der 22 being sPi dable in a width direction of the netal
strip J, a stationary roll holder 23 having its vertical shaft on which
anot her ral Iplafralsty oodt spacexsir hdlb ebetswean habheer c@stdrei bjafiesed] 1a,
slide base 24 having a |inear guide mechani smenabling the slide roll

hol der 22thepyghdwhich thiedshank etlpogxtendse and avhichi pre, supperted or
rount| 19 e GARL 2R L PbL el 18" R, BN Y ShelR P o
appl yi ng pipasAtdfate o2 th@ HPAK? P 160 o8& rally securing the cutter
blades 11a and spacers 11b; and a washer 11d for preventing
the nut 11c¢ from loosening.
The holding mechanism comprises a cutter holder 13 having
a holder 13b which projects from a hblder main body at its
upper and left portions as viewed in Fig. 4 and a mounting hole
13a at the front end of the holder 13b, extending in a width
direction of the metal 'strip J. The cutter 11 is mounted on the
cutter holder 13 by inserting the shorter shaft -portion into the
mounting hole 13a of the cutter holder 13 and presetting the
angle of the cutter 11 with respect to the metal strip J énd then
fastening the fastening nut 18 so that a washer 18a is disposed
between the nut 18 and the holder 13a. |
The slide mechanism comprises a platen 19 which are
secured to the main body of the masking tape applying
apparatus 1, and a stage 12 having'a linear guidé mechanism on
the platen 19, which is slidable in the width direction of the
metal strip J. The cutter holder 13 is mounted on the stage 12.
The measuring mechanism comprises a micrometer
mounting bracket 17 mounted on the lower side of the platen 19
as shown in Fig. 4 and a micromefer 16 secured to the
micrometer mounting bracket 17. ‘
The securing mechanism comprises a pair of bases 15b

which are disposed on the platen 19 on the opposite side of the



" the linear guide nechanismof the slide base 24 slide. The rolls 21
.may be preferably provided on the outer periphery thereof with grooves 2la
to which the opposite edges of the netal strip J are fitted. Fitting of
opposite edges of the nmetal strip J into the groove 2l a enables the netal
strip J to be stably guided. The guide unit 20 is capable of guiding
various netal strips having different widths by sliding the slide rol

hol der 22 by rotating the knob 28.;, The knob 28 may be preferably

‘provi ded with graduate 8

representative of the knob rotation angle or the slide |ength corresponding
to knob amyitzometesntht and gach havirgya threadedgiols: extendingy iBea
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securing the biasing bolt 15 to a given position.

After the plunger 16a is moved to a given position by
rotating the micrometer knob 16b of the micrometer 16, the
stage 12 is secured by fastening the biasing bolts 15 and the
biasing bolts 15 are locked by thé locking nuts 15a. The cutter
11 is thus fixed. |

The cutter holder 13 may be secured to the stage 12 by
means of butterfly bolts 14. The cutter 11 can be eaSily and
safely removed from and mounted on the stage 12 while it is
mounted on the cutter holder 13.

The first pressure adhering unit 60 which is operated_ at
the third step comprises a first lower roll 62 which is secured to
the masking tape applying apparatus 1, and a first upper roll 61
disposed a vertically above the first lower roll 62 having a
biasing mechanism which is capable of adjusting the biasing
force.

The mechanism for biasing the first upper roll 61 mainly
comprises a bracket 64 for journalling the first upper roll 61, a
bracket support pin 65 for swingably journalling the bracket 64,
a screw 68 which is threaded with a pivot portion 66, said pivot
portion 66 being pivotally connected With the bracket\64 on the
side opposite to the first upper roll 61 and a base 69 which is
linked with the screw 68 and is secured to the masking tape

applying apparatus 1.



in the formof rolls of original masking tapes MI are nounted and are :
driven by notors, supplying dancers 30 for controlling the feeding speed of
t he maski ng tapes and the tension of the nasking tapes to a constant val ue,
.and a cutting unit 10 for continuously cutting the masking tape to a given
nunber of tapes each having a given w dth. Each. of the supplying
dancers 30 conprises a swi ngabl e dancer arm 32, a dancer roller 34 nounted
on the tip of the dancer arm 32, a ir of spaced guide rollers 38 above

t he dancer roller 34, and an angle sénsor 39 for detecting the swing angle
of the dancer arm 32. The dancer arm 32 of the supplying dancer 30 is
swung verti cal IEwonnudspane engaged withdahemserew wedn T g@aémgffqnc@
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unit (not foroen)a dbmstant risiasinigt foscadeanebd ancxintadhed by fastening
the other nut for locking it.

As an alternative of the above-mentioned biasing
mechanism, spring or .weight may constitute the biasing
mechanism.

The separating unit which is operated at the fourth step
comprises a separating roll 50 for peeling the masking tape MT
from the metal strip J, a take-up shaft 7 which is driven by a
motor to take-up the peeled scrap tape ST, and a recovery
dancer 40 which adjusts the take-up speed of the take-up shaft
7 for the scrap tape ST and the tension of the scrap tape ST.

It is preferable that the separating roll 50 be made of a
roller having an outer diair_xeter which is as small as possible.
Since it take a longer period of time to finish the complete
separation between the masking tape MT and the metal strip J
when a roller having a larger outer diameter is used,
undesirable vibration and/or winding of the metal strip J may
occur. .

Since the take-up shaft 7 and the recovery dancer 40 are .
essentially of the same structure of the feeding shaft 6 and the
supplying dancer 30 of the masking tape supply unit, detailed
description of them will be omitted.
| In order to enhance the adhering ability between the



9 t-he rotational speed of a notor for driving each of the feeding
shafts 6 of the masking tape in such a manner that the angle of the dancer

arm 32 is constant. Accordi ngly, a constant feeding speed can be
Jmai nt ai ned wi thout being influenced by the changes in the outer. dianmeter of
the tape roll TR and the speed of the netal strip J. Thus, the feeding

shaft 6 may be preferably provided with a touch roll 5. The touch roll 5
conprises an armb5a, a touch roller 5b and biasi ng neans (not shown). This
roll enables the masking tape MI to bl snmoothly fed while the feeding
position of the masking tape MI is kept constant, so that the dancer arm 32
can snootmaskivigigape MTMmndt thvg mietal seiright ] a6 thre timawiven they e
enabl es %5 maskj ng tape MI to be constantly_ tensioned at a given tension
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a securing meghanbpdef otosaswhamtd heheutddheting ability between the
masking tape MT and the metal strip J after they are adhered to
each other, it is _preferable to provide a post-heating heater 4, a
guide unit 80 and a second pressure adhering unit 70 at a
subsequent step.
The post-heating heater 4 is preferably the same as pre-
heating heater 3. The guide unit 80 is preferably the same as
the guide unit 20. The second pressure adhering unit 70 is
preferably the same as the first pressure adhering unit 60.
It is further preferable that an image sensor 8 be provided
for successively examining whether the masking tape MT
adhered on the metal strip M]J has specified sizes.
Now, the process for applying masking tape in acc_ordance
with the present invention will be described in detail.
The metal strip J is supplied to the first pressure adhering
unit 60 at the first step while it is disposed between the grooves
21a of paired guide roller 21 of the guide unit 20 so that it is
restricted in a width direction. The masking tape MT is supplied
to the first pressure adhering unit 60 from the tape roll TR
mounted on the feeding shaft 6 via the supplying dancer 30
while the speed of the masking tape is controlled to the same as
that of the metal strip ]J. |
The masking tape MT is cut into tapes having



to a given position along of its sliding |ength. The cutter 11

-conpri ses a shank |le having a | onger and shorter shafts which are di sposed
on either side of a shoulder 11f and having a threaded portion on
respective tips of the shafts; a plurality of cutter blades 1 |a through
whi ch the |l onger shaft of the shank 1l e extends and which are supported

t her eon; ' 10 a plurality of spacers 1lb

between the cutter -blades 1la, through which the shank 1l e extends and
which are supported thereon; a nut 14c which is screwed on the tip portion
of the |longer shaft of the shank |1 e for integrally securing the cutter

bl ades 1lpredetaranénedl wikithandyr thes heatterd ¥ brofr ehventunting henitit1Q1 ¢
from | ooseni ng. The hol di ng mechani sm conpri ses a cutter holder 13

havi ng a h@tmediatslipriontojths firstopressurdadheringodnit6q.t s upper and
left portions ’?‘ﬁeVic%\At’:EdmianskEin ' tglpaensd 1\6}1 gxr']et:i ?)%egglu%e adhered to the
metal strip J by the first pressure adhering unit 60.

After adhering, unnecessary masking tapes MT are peeled
from the metal strip J as scrap tapes ST by separating roll 50.
The peeled scrap tapes ST are taken—up by the take-up shaft 7
via the recovery dancer 40.

The cutter blades 11a and the spacers 11b are preliminary
set to provide predetermined cutting widths. The origin or
home position of the slide mechanism of the cutting unit 10 is
adjusted for the graduation on the micrometer knob 28 with
reference to the roll 21 which is journalled on the stationary roll
holder 23 of the guide unit 20. An operator can easily adjust
the position of the cutters by actuating the micrometer knob 28
while visually confirming an examination image from the image
sensor 8.

A process for continuously applying masking tapes on an
elongated metal strip in a longitudinal direction thereof in
accordance with the present invention comprises a first step for
guiding said metal strip to a given position in a width direction
thereof; a second step for continuously cutting an original
masking tape into a given number = of tapes having
predetermined widths with referenlce. to said guided given
position and for sﬁpplying them; a third step for continuously
pressure adhering said cut masking tapes on said elongated

metal strip by means of pressure adhering means; and a fourth



13a at- the front end of the holder 13b, extending in a wdth direction of
the netal strip J. The .cutter 11 is nounted on the cutter holder 13 by

i nserting the shorter shaft portion into the nounting hole 13a of the
.cutter holder 13 and presetting the angle of the cutter 11 with respect to
the netal strip J and then fastening the fastening nut 18 so that a washer
18a i s disposed between the nut 18 and the hol der 13a. The slide
mechani sm conprises a platen 19 whicfy are secured to the main body of the
maski ng tape applying apparatus 1, and a stage 12 having a |inear guide
mechani smon the platen 19, which is slidable in the wdth direction of the
netal strigtep fOre cohtietudakiler séparatimgntatdonrdrhevihggepaPt of shid

measuri ng mechani sm conprises a mcroneter nounting bracket 17 nmounted on
t he | over appbeck maskingt@pas Ascorshimgly, Aie cudedsacanchenprevided
secured tQ the m crongter unting, bracket 17. The securing. nmechapi sm
conp! | ses 18 BEIPSE CRRAGONEIP WHTbnUasdits6 SOV SRl MOBERUEH 1S §T0 thene
opposite e Qird Wdhering rolls. This makes it possible to pressure
adhere the cut masking tapes on the metal strip immediately
after cutting of the masking tapes. Since unnecessary tapes are
removed after application of the masking tape, no spaces are
formed between the masking tapes on application of them.
Therefore, there is less variation in tape position, which can
enhance the accuracy of the position of application of the
masking tapes. .

Even if the amount of the unnecessary tapes is larger.
relative to the width of the original masking tape, tension on the
masking tape will not change before and after cutting of the
tape since unnecessary masking tape is removed after the
masking tapes have been adhered. The masking tapes can be
adhered without elongation even if they are fine. The present

invention can cope with the narrowing of the width of the stripe.



m crometer 16 and each having a threaded hole extending in a slide
direction of the stage 12, biasing bolts 15, each threaded into the

t hreaded hol e of the base 15b and | ocking nuts 15a for securing the biasing
bolt 15 to a given position. After the pIungeL.i_ﬁa.Ls—QQMed—%e—a

.gi ven position by rotating the microneter knob 16b of the microneter
the stage 12 is secured by fastening the biasing bol“ﬂl“m“ﬂmmmtuﬂmam ng
bolts 15 are | ocked by the | ocking nutdél5a. The -cut xed.

The cutter holder 13 may be secured to the stage 12 By rte feahs b utterfly
bolts 14. The cutter 11 can be easily and safely renoved from and nount ed
on the styygilis Wbhiried i¢-S nounted on the cutter hol der 13. The first

pressure adhering unit 60 which is operated at the third step conprises a
first lower roll 62 which is secured to the masking tape applyi ng appar at us
1, and a first upper roll 61 disposed a vertically above the first |ower
rol | 62 havind- aﬁbmgqﬁysmhmaﬁmmualygmabﬁm& rafasmflastamg @aean

bi asing force. chani sm.f or sin per inly
conmp | elatgateds: A, STOR ndfy| 7 fabBtrudinghydirebRion) Heffabye
support . .SW ngabl y Journalllng the bracket 64, a screm168 whi ch
S threagggng§}$#i§1ﬂ vot portion 66, said pivot portion 66 being pivotally

connected Wit} kgt ek ¥bréduddihfesaid metal strip to a given position
in a width direction thereof;
a second step for continuously cutting an original masking

tape into a given number of tapes having prédetermined widths
with reference to said guided given position and for supplying
them; |

a third step for continuously pressure adhering said cut
masking tapes on said elongated metal strip by means of
pressure adhering means; and

a fourth step for continuously separating and removing

part of said applied masking tapes.

2. A process for applying masking tapes as defined in
Claim 1 in which said first step includes a step for guiding said
metal strip by vertically or laterally sandwiching it between a

pair of rolls.

3. A process for applying masking tapes as defined in
Claim 1 or 2 in which said second step includes a step for cutting
a masking tape by cutting means having a blade portion in
which a plurality of blades are disposed in given positions in a

width direction of the masking tape, a holding portion for



side opposite to the first upper roll 61 and a base 69 which is linked with
the screw 68 and is secured to the masking tape appl ying apparatus 1.

12 Two nuts are engaged with the screw 68. The biasing force of the
first upper roll 61 is adjusting by fastening or unfas ' 1atn ogwn. t he
side of the pivot portion of the bracket 64. After conﬂmmmnm"m#lm B
adj ust ment of the biasing force, a constant biasing forte cat b& n#&i nt ai ned

by fastening the other nut for locking_ it. +As an alternative of the
above-nenti oned bi asi ng nmechani sm sp 7ng or weight may constitute the
bi asi ng nmechani sm The separating unit which is operated at the fourth

step conphicléing sepdr Blade rPoltichf & degé poritienndeli Blidiage Ml {lem
the netal strip J, a take-up shaft 7 which is driven by a
width direction of the masking tape said blade portion together
with said holding portion; and measuring portion for finely
adjusting the position of said slide portion: and a portion for

securing said slide portion.

4. A process for applying masking tapes as defined in any
one of Claims 1 to 3 in which said third step includes a step for
continuously pressure adhering masking tapes on said metal
strip by vertically sandwiching them between a fixed lower roll
and an upper roll liftably provided above said lower roll, having

means for adjusting the applying pressure on said lower roll.

5. A process for applying masking tapes as defined in any
of Claims 1 to 4 in which said fourth step includes a step for
continuously separating part of masking tape adhered to said
metal strip by using a roll having a smaller diameter

downstream of said upper roll.

6. An apparatus for continuously applying masking tape on
an elongated metal strip in a longitudinal direction thereof,
comprising: '

means for guiding said metal strip to a given position in a
width direction thereof;

means for continuously cutting an original masking tape
into a given number of tapes having predetermined widths with

reference to said guided given position and for supplying them;



notor .to take-up the peeled scrap tape ST, and a recovery dancer 40 which
adj usts the take-up speed of the take-up shaft 7 for the scrap tape ST and-

the tension of the scrap tape ST. It is preferablethat—the—separating
roll 50 be made of a roller having an outer dianmeter which j _ as
possible. Since it take a |l onger period of tine to flmlﬂmﬂmil@mﬂmk
separation between the nmasking tape MI and the netal ens Il er
having a | arger outer dianmeter is used, undesirable vibration and/or

wi nding of the netal strip J may ocdér. Since the take-up shaft 7 and

the recovery dancer 40 are essentially of the sane structure of the feeding
shaft 6 and thprespprei ngdirering 30ndandie feski contpecugy y pnessure

detail ed description of themw || be omtted. _  In order to enhance the
adher i ng aBheringpsaideput nmasking tapes on said elongated metal strip;
and

means for continuously separating and removing part of

said applied masking tapes.

7. An apparatus for applying masking tapes as defined in
Claim 6 in which said guiding means includes a pair of rolls for
guiding said metal strip by vertically or laterally sandwiching it

therebetween.

8. An apparatus for applying masking tapes as defined in
Claim 6 or 7 in which said cutting means includes a blade
portion. in which a plurality of blades are disposed in given
positions in a width direction of the masking tape, a holding
portion for holding said blade portion; a slide portion for sliding
in the width direction of the masking tape said blade portion
together with said holding portion; and measuring portion for
finely adjusting the position of said slide portion; and a portion

for securing said slide portion.

9. An apparatus for applying masking tapes as defined in
any one of Claims 6 to 8 in which said adhering means includes a
fixed lower roll and an upper roll liftably provided above said
lower roll, having means for adjusting the applying pressure on

said lower roll.



maski_ng tape MI and the netal strip J at the tinme when they are adhered to
.each other, it is preferable to provide a pre-heat r_ 3 for heating
the netal strip J beforehand prior to the adhesion of the maski ng tape Mr
In order to enhance the adhering ability between thﬁumﬁmm and
"the netal strip J after they are adhered to each ot 'mﬂnammle to
provi de a -post-heating heater 4, a guide unit 80 and a ‘seéont pY essur e '
adhering unit 70 at a subsequent step. The post-heating heater 4 is

preferably the sane as pre- heating heater 3. The guide unit 80 is
preferably the same as the guide unit 20. The second pressure adhering unit
70 is prefera t i ! ugkt I t
is further Eflf(g‘r a%ﬁeaﬁ %@# Slhfr%{‘;ee{ééllﬂg éﬁﬁl&%&g% Sf %rb Csiggigle%%ll\?el y
exam ni ngaﬂ?eéhemeﬁﬁ?s r@%b' 90irh aphith 38hdr §ép@§*a‘th@g "Biedn s tirigl uded as
specified s w, the process for applying nmasking tape in

accor danqeoNihavimg zpnsmarlten diantéter downisereant ofbsaid uppesitoll for The
metal strip J is squlled to the first pressure adherlgg ghlt 60 at th
first st e;ommeous Y sSepapating hpank T tmasiag dape Ad gﬁﬁlﬂﬁ
roller 21 of the gﬁlde unit 20 so that it is restricted in a mndth

di recti o ing tape MI is supplied to the first pressure adhering
unit 60 fromthe tape roll TR nmounted on the feeding shaft 6 via the
suppl yi ng dancer 30 while the speed of the masking tape is controlled to
the sanme as that of the netal strip J. The masking tape MI is cut into
t apes havi ng : '



14 predetermned widths by the cutter 11 of the cutting unit 10

i mmedi ately prior to the first pressure adhering unit 60. The cut
maski ng tapes MI are pressure adhered to the nmetal strip J by the first
_pressure adhering unit 60. Af ter . adhering, unnecessary nasking tapes

MI are peeled fromthe netal strip J as scrap tapes ST by separating roll
50. The peel ed scrap tapes ST are taken-up by the take-up shaft 7 via the
recovery dancer 40. The cutter blades 1la and the spacers 1l b are
prelimnary set to provide predeterygned cutting wi dths. The origin or hone
position of the slide mechanismof the cutting unit 10 is adjusted for the

Pournal | ed on the DRSERSTIH AP el TR0 BRESARRA TabE 50" an o
operat or can easi | XPRIYING tARPARATIISS FOR GARRYINGH@UT: THE SAMEBROGESSIat i ng t he
m croneter knob 28
ABSTRACT
The present invention provides an apparatus for
continuously applying cut masking tapes MT on an elongated
metal strip J in a longitudinal direction thereof, comprising
means 20 for guiding said metal strip J to a given pbsition in a
width directioh thereof at a first step; means 10 for
continuously cutting an original masking tape MT into a given
number of tapes having predetermined widths with reference to
said guided given position and for supplying them at a second
step; means 60 for continuously pressure adhering said cut
masking tapes MT on said elongated metal stfip J at a third step
and means 50 for continuously separating and removing
unneéessary part of said applied masking tapes MT at a fourth

step.
Figure 5 of the drawings shall accompany the publication of the

abstract.



while visually confirmng an exam nation imge fromthe i nage sensor 8.
.A protess for continuously applying nasking tapes on an el ongated netal
strip in a longitudinal direction thereof in accordance with the present
“invention conprises a first step for guiding said netal strip to a given
"position in a wdth direction thereof; a second step for continuously
cutting an original masking tape into a given nunber of tapes
havi ng predeterm ned widths with reference to said gui ded given position
and for supplying them a.third steplffr continuously pressure adhering
sai d cut masking tapes on said elongﬁ&ﬁﬁngetal strip by means of pressure
adhering neans; and.a fourth —_— 15 step
for continuously se féting and renovi ng part of said applied nmasking
tapes. Accordingly, the cutters can be provided in a close relationship
with the first | ower and upper rolls or the
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pressure adhering rolls. This nmakes it possible to pressure adhere the cut
.masking tapes on the nmetal strip immediately after cutting of the masking
tapes. Since unnecessary tapes are renoved after application of the nmasking
tape, no spaces are fornmed between the nasking tapes on application of
"them Therefore, there is less variation in tape position, which can
enhance the acgggﬁgy of the position of ayplication of the masking tapes.
Even if the anouf “of the unnecessary tapes is larger relative to the width
of the original masking tape, tension on the masking tape will not change
before and after cutting of the tape since unnecessary masking tape is
renoved after the nasking tapes have been adhered. The maski ng tapes can be
adhered wi thout elongation even if they are fine. The present invention can
cope with the narrowing of the width of the stripe.

16




What is clained is: 1. A process for continuously applying masking
.tape on an elongated netal strip in a |ongitudinal direction thereof,

conpri si ng: a first step for guiding said netal strip to a given

position in a width direction thereof; a second step for continuously
“cutting an original masking tape into a given nunber of tapes having

pr edet er m ned éit @S with reference t3yésaid guided given position and for

suppl yi ng therﬁ,‘I y a third step for continuously pressure adhering said

cut masking tapes on said elongated netal strip by means of pressure

adheri ng neans; and a fourth step for continuously separating and

renovi ng part of said applied nmasking tapes. 2. A process for

appl yi ng masking tapes as defined in Claiml in which said first step

i ncludes a step for gui daﬂg said netal strip by vertically or laterally

sandwi ching it between a—pair of rolls. 3. A process for applying

maski ng tapeg~as defined \n Claim1l or 2 in which said second step includes
a step for cubting < O O]

—_—
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a masking tape by cutting neans having a blade portion in which a plurality
. of bl'ades are disposed in given positions in a wdth direction of the
maski ng tape, a holding portion for '
17 holding said blade portion; a slide portion for sliding in the width
“direction of the masking tape said bl ade portion together with said hol ding
portion; and nmeasuri,ng portion for 4ymely adjusting the position of said
slide portion; ﬁg'ﬁ'portion for securing said slide portion. 4. A
process for applying masking tapes as defined in any one of Clains 1 to 3
in which said third step includes a step for continuously pressure adhering
maski ng tapes on said netal strip by vertically sandw ching them between a
fixed lower roll and an upper roll liftably provided above said | ower roll,
havi ng
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means for adjusting the applying pressure on said |ower roll. 5. A
. procéss for applying nmasking tapes as defined in any of Clains 1 to 4 in
whi ch said fourth step includes a step for continuously separating part of
~masking tape adhered to said netal strip by using a roll having a snaller

" di anet er downstream of said upper roll. 6. An apparatus for
continuously applying masking tape on an el ongated netal strip in a

| ongi t udi nal &3Becdi on t her eof, corgdbi si ng: means for guiding said
nmetal strip to a given position in a width direction thereof; means for
continuously cutting an original masking tape into a given nunber of tapes
havi ng predeterm ned wiwdths with reference to said guided given position
and for supplying them -
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18 pressure adhering neans for continuously pressure adhering said

. cut - maski ng tapes on said elongated netal strip; and means for
continuously separating and renoving part of said applied nmasking tapes.

_ 7. An apparatus for applying masking tapes as defined in Claim6 in which

"~ said guiding neans includes a pair of rolls for guiding said nmetal strip by
vertically or_laterally sandw ching i%/6herebetween. 8. An apparat us
for applying K8k ng tapes as defined in daim6 or 7 in which said cutting
means includes a blade portion in which a plurality of blades are di'sposed
in given positions in a wdth direction of the masking tape, a hol ding
portion for holding said blade portion; a slide portion for sliding in the
wi dth direction of the masking tape said blade portion together with said
hol di ng portion; and measuring portion for finely adjusting the position of
said slide portion; and a portion for securing said slide portion.
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9. An_apparatus for applying maski ng 't pes_as defined in any one of O ains
6 Lo 8 in which said adhering means_ ing FCEMENE A G0

upper roll liftably provided above sai d
.adjusting the applying pressure on said
19 10. An apparatus for applying
Clains 6 to 9 in which said separaéing A
smal | er, di ameter downstream of sai @ upger roll for co
part of masking tape adhered to said nme+al—sttip-

disclosed in Japanese Unexamined Patent Publication No. Hei -7
278876 (refer to Fig. 6). An original masking tape 103 is cut in a
longitudinal direction into a given number of cut masking tapes
104, each having a predetermined width, by razor blades 108
prior to being applied on a strip base 101. Thereafter,
unnecessary masking tapes 110 are removed by a cutting and
separating unit 114. The cut masking tapes 104 are guided by a
. tape gﬁide 102 so that they are supplied to an application roll
L 105 of an applicator 111. They are brought into pressure
contact with the strip base 101 by a pressure applying roll 166
of the applicator 111 so that they are applied thereon. '
The above-mentioned taping step is cont_inuoqsly conducted.
With the increase in the degree of integration from ICs into
LSIs, accuracy in plating width and 'Spacing therebetween of the
stripe 'plated strips used as lead frame material becomes more
severe. The required accuracy of plating position is currently
+0.05 mm or less.
The accuracy of plating positdon and width is directly
& determined by the accuracy of application of the masking tape.
In other words, the accuracy of plating position and width can
be enhanced by enhancing the acéuracy of application of the
masking tape.

‘Theoretically, accuracy of plating position and width can be
enhanced by applying cut masking tapes on an elonéated metal
strip as soon as possible. However, there is a limitation to close
the razor blades toward the application roll 105 in the

conventional masking tape applying process since the



