CONNECTI ON TAPE FOR SQUARE HOLE- PUNCHED CARRI ER TAPES AND METHOD FOR
MANUFACTURI NG THE CONNECTI ON TAPES TECHNI CAL FI ELD 5 The present
invention relates to a connection tape fpr square hol e-punched carrier
tapes used in taping of surface nount el ectronic conponents, the connection
t ape bei ng capabl e of connecting ends of square hol e-punched carrier tapes
in a sinple and 10 reliabl emanner, anda nethod forefficientmnufacture of
t he connection tape. BACKGROUND ART According to conventional technol ogies,
as shown 15 | CORNBCTIONNTAPE BOR SHQUARK HOLECIPONOHED CARRIER@APESt 0 be
surface nmounted on a printed circuit board, such as resistors and

capacitors, areagenREZEoYy FOREUANVFACIURING FHE-(odneietIonr theest ape 1 in
order to be supplied to an automatic nounting device. 20 Thi s square
hol e- punched carrier tape 1 conprises a paper or plastic carrier tape 11
whi ch includes sprocket holes 1la at a predeterm ned sprocket hole pitch
and square pocket holes |l b at agyageies pegh.wocket hole pitch, a top
cover tape 12 adhered to cover 25 the top of the pocket holes |l b wthout

ObStrUCtin% t he The present invention relates to a connection
tape for square hole-punched carrier tapes used in
taping of surface mount electronic components, the
connection tape being capable of connecting ends of
square hole-punched carrier tapes in a simple and

10 reliable manner, and a method for efficient manufacture

of the connection tape.

BACKGROUND ART
According to conventional technologies, as shown

15 in Fig. 7 and Figs. 8(a), {b), electronic components
to be surface mounted on a printed circuit board, such
as resistors and capacitors, are generally taped on a
square hole-punched carrier tape 1 in order to be
supplied to an automatic mounting device.

20 This square hole-punched carrier tape 1 comprises
a paper or plastic carrier tape 11 which includes
sprocket holes 1lla at a predetermined sprocket hole
pitch and square pocket holes 1lb at a predetermined
pocket hole pitch, a top cover tape 12 adhered to cover

25 the top of the pocket holes 11b without obstructing the



2 sprocket holes 1la, and a bottom cover tape 13 adhered to cover the
bott om of the pocket holes Il b. Each pocket hole 11b in the carrier tape
11 stores a surface nount conponent sucqias a capacitor (not shown) in 5
consideration of its polarity and the Iike, with the conmponent covered by
the top cover tape 12 and the bottom cover tape 13 which are adhered over
the top and bottom of the pocket holes Ilb, respectively. In a nounting
operation, the square hol e-punched carrier tape 1, 10 wound on a reel 14,
i s unwound frosptbekeeeholdstDlde ssippl bedtbn advadtdm 13 FRMRHgyy devi ce.
VWhile the top cover tape 12 is gradually peeled off fromthe carrier tape

11, the surfaceonmeuiiercamonesttshobedthe gacdkdxOcketebolenl.l bragr aken out
by suction, etc. and-15 nounted on the surface of a printed circuit board.

Thus, this typposkesonare 1 enpeRshar casF it d apesdo b 8sWOURE rkeaNd
reeled out fromthe reel 14. The square hol e-punched carrier tape 1 which
has a predeterpbigd l-engdheshou dobeasenl aeed Mddy (NEW shown) in
5 consideration of its polarity and the like, with the
component covered by the top cover tape 12 and the bottom
cover tape 13 which are adhered over the top and bottom
of.the pocket holes 11b, respectively. In a mounting
operation, the square hole-punched carrier tape 1,
10 wound on a reel 14, is unwound from the reel 14 to be
supplied to an automatic mounting device. While the
top cover tape 12 1s gradually peeled off from the
carrier tape 11, the surface mount component stored in
each pocket hole 11b is taken out by suction, etc. and
15 mounted on the surface of a printed circuit board.
Thus, this type of square hole-punched carrier
tape 1 is wound on and reeled out from the reel 14. The
square hole-punched carrier tape 1 which has a
predetermined length should be replaced with a new
20 square hole-punched carrier tape 1, once a prescribed
number of surface mount components have been mounted.
Replacement of the used square hole-punched carrier
tape 1 with a new one interrupts the mounting operation
by the automatic mounting device, and seriously

25 deteriorates its operational efficiency.



20 ‘square hol e-punched carrier tape 1, once a prescribed nunber of surface
nount - conponent s have been nounted. Repl acenent of the used square

hol e- punched carrier tape 1 with a new @gie interrupts the nounting
operation by the automatic nounting device, and seriously 25 deteriorates
its operational efficiency. 3 To cope with this problem it has been
proposed to connect the trailing end of a used square hol e- punched carrier
tape 1 to the | eading end of a new square hol e-punched carrier tape 1 by
means of a syntheti b copesiwi tadhedisve rbapemn,etic. habebeenhpkegssetihe
adhesive tape fails to attach securely to both ends of the used and new

cover tapes 120 Otohhecadhes wrdiapehetéclsofiota arded togliheet aplesver tape
12 but also to the carrier tape 11. These incidents cause the top cover

tape 12 10 toppechebadinriair thpesprocked 1kaldasd éadtar bendt egkadeby t he
adhesi ve tape, ending in hindering the supply of the square hol e- punched
carrier tapes HoieJpuschbhergrhave hagr a o} wfaderands E9htaesiirpl e and
5 resin adhesive tape, etc. Nevertheless, the adhesive
tape fails to attach securely to both ends of the used
and new cover tapes 12, or the adhesive tape sticks not
only to the top cover tape 12 but also to the carrier
tape 11. These incidents cause the top cover tape 12
10 to peel badly or the sprocket holes 1lla to be blocked
by the adhesive tape, ending in hindering the supply
of the square hole-punched carrier tapes 1. Thus,
there have been a lot of demands for a simple and
reliable connection means which does not prevent smooth
15 supply of the square hole-punched carrier tape 1.

In view of such circumstances, the present
invention intends to provide a connection tape for
square hole-punched carrier tapes which is capable of
connecting used and new square hole-punched carrier

20 tapes in a simple and reliable manner, without
preventing smooth supply of the sguare hole-punched
carrier tapes, and a rational method for manufacturing

the connecting tapes.

25 DISCLOSURE OF THE INVENTION



reliabl e connection means whi ch does not prevent snooth 15

square hol e-punched carrier tape 1. In view of such circunstances,
present invention intends to provide a gpnnection tape for square

hol e- punched carrier tapes which is capable of connecting used and new

square hol e-punched carrier 20 tapes in a sinple and reliable
manner, W thout preventing snooth supply of the square hol e-punched

carrier tapes,
tapes. 25
for square hol

and a rational nmethod for manufacturing the connecti

t he

ng

supply of the

A conbk8ELGBUREp OF o THE b AVENBI@N pun ch A 6@RREEE ON t ape

e-punched carrier tapes (hereinafter sinply called as

connection tapejpés Usedeinacospesimphe endseafl akheoaheveivmntkhgaed square

hol e- punched carrier tapes.

provided with a slit extending approximately in a middle thereof and
dividing the topeat® Rahk-pMndd®d carrier tapes. The connection

5

10

15

20

25

tape comprises a base tape whose top surface is
subjected to a mold release treatment and which is
provided with a slit extending approximately in a
middle thereof and dividing the tape in half in the
longitudinal direction, an adhesive tape whose bottom
surface is an adhesive surface and which is adhered on
the top surface of the base tape by the adhesive surface,
and a protection tape whose bottom surface is an
adhesive surface and which is adhered on the top
surfaces of the base tape and the adhesive tape by the
adhesive surface. At least the protection tape has a
fold line which divides its width in half. The adhesive
tape comprises a first adhesive tape which can adhere
to the top cover tape, a second adhesive tape which can
adhere over the top of the sprocket holes in the carrier
tape without interfering with the top cover tape, and
a third adhesive tape which can adhere to the bottom
cover tape. The first adhesive tape and the second
adhesive tape are disposed in a first half as sectioned
by the fold line, with the second adhesive tape being

closer to the fold line, and the third adhesive tape

The connection 5 tape conprises a base tape
whose top surfaceussadsubj esimtbd® ehavkddakelgased r 85 9EDhLaRd Whigch is



| ongi tudi nal di.rection, an adhesive tape whose bottom 10 surface is an
adhest ve surface and which is adhered on the top surface of the base tape
by the adhesive surface, and a protectiof tape whose bottom surface is an
adhesi ve surface and which is adhered on the top surfaces of the base tape
and the adhesive tape by the 15 adhesive surface. At |east the protection
tape has a fold line which divides its width in half. The adhesive tape
conprises a first adhesive tape which can adhere to the top cover tape, a
second adhesi veo t apeswhih chi cans et ey ovierh tite tfdp sof addhe sipreotlete hol es in
the carrier 20 tape without interfering with the top cover tape, and a

third adhesi veabape thd ald1caniadherer tie 44t thet s osvcovrihdHipee thpe first
adhesi ve tape and the second adhesive tape are disposed in a first half as

sectioned by thecighdsldnaumtity e speorteadheseyeviope diaidig ada cl oser
to the fold line, and the third adhesive tape | ocates in |ine symetry

with the firstyagheskyeibapgeabont 4ot &t ithR spModiasthdifg second
adhesive tape includes a plurality of sprocket hol es whose pitch and

5 the square hole-punched carrier tape.

Since this connection tape allows each half of
the base tape to be peeled separately, the first halves
and second halves of the first adhesive tape and the
second adhesive tape can be sequentially attached on

10 the top surfaces of the used and new square hole-punched
carrier tapes. The third adhesive tape can be then
attached to the bottom surfaces of the used and new
square hole-punched carrier tapes by folding back the
protection tape. Eventually, a pair of used and new

15 square hole-punched carrier tapes are connected in a
simple and reliable manner. Also, due to the second
adhesive tape having the sprocket holes, the used and
new square hole-punched carrier tapes, when connected,
have their sprocket holes aligned in accurate

20 continuation. Therefore, the used and new square
hole—puhched carrier tapes can be supplied in the
connected state to the automatic mounting device, etc.,
without any incidence of trouble.

Besides, the first adhesive tape, the second

25 adhesive tape and the third adhesive tape are attached



diameter is the same as that of the sprocket holes in 5 the square

hol e- punched carrier tape. Since this connection tape allows each half of
the base tape to be peeled separately, the first halves and second hal ves
of the first adhesive tape and the second adhesive tape can be sequentially
attached on 10 the top surfaces of the used and new square hol e-punched
carrier tapes. The third adhesive tape can be then attached to the bottom
surfaces of the used and new square hol e-punched carrier tapes by folding
back the prot et ithe tape cobeentdakl, ytha @airiof wged aard thewbdbtomquar e

hol e- punched carrier tapes are connected in a sinple and reliable manner.

Al so, due to theveecordbadhesd sieedwiee hayi nich t ke sprackehdeltes andhe used
and new square hol e-punched carrier tapes, when connected, have their

sprocket hol esneh+gnedriBraggunah8e2Q ¢€RNLI AHBHEOBo rethehekerdiet he used
and new square hol e-punched carrier tapes can be supplied in the connected

state to the auiREBibe SPUHd RG HEWLCRApRL €0, t M LWL ANV iRGPLdange of
troubl e. Besides, the first adhesive tape, the second 25 adhesive tape and

the third adheshye,d@pen St tdaihed 1n a mounting operation, when
the top cover tape and the bottom cover tape are peeled
off from the carrier tape, they peel well without

causing peeling failure at a connection point.
Additionally, in the connection tape of the
10 present invention, a peeling portion subjected to a
non-adhesion treatment is provided in a part of the
vicinity of each end of the protection tape. Conse-
gquently, the protection tape can be easily peeled off
after the adhesive tape is attached across the used and

15 new square hole-punched carrier tapes.

In another aspect, the method for manufacturing
connection tapes of the present invention comprises:
a step of providing a long base tape whose top surface
is subjected to a mold release treatment and which is
20 provided with a slit dividing its width in half,
adhering an adhesive surface of a long adhesive tape
to the top surface of the long base tape, punching the
long adhesive tape to give profiles of a first adhesive
tape, a second adhesive tape and a third adhesive tape

25 which together constitute an adhesive tape of the



6 to the top cover tape,
respectively,

W t hout causing peeling failure at a connection point.

the carrier tape and the bottom cover tape,

in an i ndependent and non-interfering manner. This helps to
retain stable adhesion of the carrier tape to the top cover tape and 5 the
bottom cover tape. In a nounting operation, when the top cover tape and the
bottom cover tape are peeled off fromthe carrier tape, they peel well

Addi tional ly,

in the

connection tape of the 10 present invention, a peeling portion subjected
to a non-adhestennteeabieRtipes RHAVbEed ing afFakhcaf puhenddcisridap ;0f each
end of the protection tape. Conse- quently, the protection tape can be

easi |y peel ed gf fswafg e6 £t hRinadhes) vent aRmdsS v t aghedcacrassat hegsed and
15 new square hol e-punched carrier tapes. In another aspect, the nethod
for manufacturjppgreerneeti pgptapss af ¢4 Ruesenle | BYend i QR scAMAHSes: a
step of providing a | ong base tape whose top surface is subjected to a nold

rel ease treat meph-ang MhiceRti%udds RiMiedniiddf o ithdling ) Madd s width

in half,

5

10

15

20

25

tape and the punched adhesive tape in order to form a
three-~layer continuous strip, punching the three-layer
continuous strip to give a plurality of sprocket holes
for the connection tape which penetrate at a position
corresponding to the second adhesive tape, a plurality
of perforations as a fold line of the connection tape
and a plurality of perforations as a cut-off line
between connection tapes, and removing scraps of thé
sprocket holes; and a step of cutting a résulting long
continuous strip of connection tapes into a unit of
predetermined pieces of connection tapes to produce
connection tapes in the form of a contiﬁuous sheet.
This results in continuous and efficient manufacture

of the connection tapes of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an exploded perspective view showing
a composition of a preferred connection tape according
to the present invention.
Fig. 2 is a top view of a continuous sheet composed

of the connection tapes.



adhering an adhesive surface of a | ong adhesive tape to the top surface of

the l'ong base tape,

punching the | ong adhesive tape to give profiles of a

first adhesive tape, a second adhesive tgpe and a third adhesive tape 25
whi ch together constitute an adhesive tape of the 7 connection tape, and
peel i ng of f each punched scrap; a step of adhering an adhesive surface of a
| ong protective tape on a top surface of a resulting two-|ayer continuous
strip conposed of the long base 5 tape and the punched adhesive tape in
order to form a threetd ayeh sCoHRtd Ui ISviiief, o putchidag rdie: id eapleayer
continuous strip to give a plurality of sprocket holes for the connection
tape which pengikaheadbng pasi iierR Goxr.esponding to the second adhesive

tape, a plurality 10

of perforations as a fold line of the connection tape

and a plurality of pefdorations sasiascil- @fifiuksithe thetnseemsamgctiinon tapes,
and renovi ng scraps of the sprocket holes; and a step of cutting a

resulting | ong.fond+PWF SLHT Po Ofr )CORRECE L OPs I APRD A& Fh¢iBighaGle

5 hole-punched carrier tapes by means of the connection

tape.

Fig. 5 1is a top view of square hole-punched

carrier tapes as connected by means of the connection

tape.

10 Fig. 6 is a schematic illustration showing the

composition of a manufacturing apparatus of the

connection tape.

Fig. 7 1s a perspective view showing the

composition of a conventional and general square

15 hole-punched carrier tape.

Figs. 8 (a), (b) are a fragmentary plan view

(partly omitted) and an end view, 'respectively, of the

composition of the above square hole-punched carrier

tape.

20

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to the attached drawings, the best mode

for carrying out the present invention is hereinafter

described in detail. It should be understood that the

25 square hole-punched carrier tape 1 shown in Fig. 7 and



15 'predeterm' ned pi eces of connection tapes to produce connection tapes in
the formof a continuous sheet. This results in continuous and efficient
manuf acture of the connection tapes of tde present invention. 20 _

BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an expl oded perspective view
showi ng a conposition of a preferred connection tape according to the
present invention. Fig. 2 is a top view of a continuous sheet conposed 25
of the connection tapes. 8 Fig. 3 is a sectional view of the connection
tape taken al ohggshed [ane 0b)Xhaki ghedsafie ac@Bpd €5t OfnidddistdAt pars show ng,
in the order of (a) to (f), the steps of connecting square 5 hol e-punched

carrier tapes tyerneafsiofrdfer monnechbiyothé afteme Mdhe S ain% @el@R eViic@W Of
square hol e-punched carrier tapes as connected by nmeans of the connection
t ape. signs as mentioned above.
Fig. 1 to Fig. 3 illustrate the composition of
5 a preferred connection tape 20 according to the present
invention. The connection tape 20 has a sheet-like
three-layer structure which looks rectangular in plan
view, and comprises a base tape 30, an adhesive tape
40 and a protection tape 50.

10 The base tape 30 is composed of a PET film whose
top surface is subjected to a mold release treatment,
and the tape is sectioned in two portions by a straight
slit 30c which extends approximately in the middle to
divide the tape in half in the longitudinal direction.

15 The adhesive tape 40 is made of a suitably colored
polyester film having a thickness of about 50 to 100
pm. An adhesive is applied to its bottom surface, and
this adhesive surface adheres to the top surface of the
base tape 30. The adhesive tape 40 comprises three thin

20 long strips divided in parallel to the longitudinal
direction, i.e. a first adhesive tape 41, a second
adhesive tape 42 and a third adhesive tape 43. The
first adhesive tape 41 and the second adhesive tape 42
are juxtaposed with a slim space therebetween. The

25 third adhesive tape 43 is disposed farther away from



10 ' Fig. 6 is a schematic illustration showing the conposition of a
manuf acturi ng apparatus of the connection tape. Fig. 7 is a perspective
vi ew showi ng the conposition of a convegpi onal and general square 15
hol e-punched carrier tape. Figs. 8 (a), (b) are a fragnmentary plan view
(partly omtted) and an end view, respectively, of the conposition of the
above square hol e-punched carrier tape. 20 BEST MODE FOR CARRYI NG OUT THE
| NVENTI ON Referring to the attached draw ngs, the best node for carrying
out the presenthéenvenbhdnaidaelsdvel nafteerazlescri bed in detail. It should be
understood that the 25 square hol e-punched carrier tape 1 shown in Fig. 7
and 9 Figs. 8(a),THd)phstse dthiosarep € BPAS e aTdacaehnpakicehiter eof is
referred to by the sanme nanes and reference signs as nentioned above.
or semitransparent polyester film which has the
identical width and a slightly shorter length compared
5 with the base tape 30. An adhesive is applied to its
bottom surface, and this adhesive surface adheres to
the top surfaces of the base tape 30 and the adhesive
tape 40. In the vicinity of the longitudinal ends, the
protection tape 50 includes a certain width of peeling
10 portions 51 obtained by a non-adhesion treatment.
Each of the base tape 30 and the protection tape
50 has a width w30, which is more than twice as large
as a width wll of the carrier tape 11 constituting the
square hole-punched carrier tape 1 (see‘Fig. 8). The
15 width w30 is divided in half by dashed-line perfora-
tions 30d, 50d which locate at the same position ap-
proximately at the center. The perforations 30d in the
base tape 30 are formed except small areas in the
longitudinal ends of the base tape 30, while the
20 perforations 50d in the protection tape 50 extend over
the entire length of the protection tape 50.
In the adhesive tape 40, the width w4l of the first
adhesive tape 41 is nearly identical to the width wl2

of the top cover tape 12 constituting the square

25 hole-punched carrier tape 1 (see Fig. 8). The



Fig. 1to Fig. 3 illustrate the conposition of 5 a preferred connection
tape 20 according to the present invention. The connection tape 20 has a
sheet-like three-layer structure which kLqoks rectangular in plan view and
conprises a base tape 30, an adhesive tape 40 and a protection tape 50. 10
The base tape 30 is conposed of a PET filmwhose top surface is subjected
to a nold release treatnent, and the tape is sectioned in two portions by a
straight slit 30c which extends approximately in the mddle to divide the
tape in half idinhéesiongd f udienali ddihrest| othe 38 dtbhe4adheinee sieapadd0 is
made of a suitably col ored polyester filmhaving a thickness of about 50 to

100 [err]m AnaanBgsiéede appdn@dhicowidsnhat beraniabace -mand ibhiesi adhesi ve
surface adheres to the top surface of the base tape 30. The adhesive tape

40 conprises thpgeethhB gAt tegatibhi, Pacdivieded WAdRAr dlhuah e ftthe
| ongi tudi nal direction, 1.e. a first adhesive tape 41, a second adhesive

tape 42 and a §bhtd aghestvend aperAdr T d i1t adhesiive il aRgeslvand the
second adhesive tape 42 are juxtaposed with a slimspace therebetween.
The 25 third aghgsi ¥e LaRerfd L8c0haPRaRdshak! R8HeaWaY alkOMisposed
in a first half of the base tape 30 which is halved by
the perforations 30d, with the second adhesive tape 42
being closer to the perforations 30d. The second
adhesive tape 42 is spaced from the perforations 30d

10 by a space s2, which is a little greater than the
thickness t of the carrier tape 11 (see Fig. 8).

On the other hand, the third adhesive tape 43 has
a width nearly equivalent to the width wl2 of the bottom
cover tape 13 (the top cover tape 12) which constitutes

15 the square hole-punched carrier tapé 1. Namely, its
width is approximately equal to the width w4l of the
first adhesive tape 41. The third adhesive tape 43 lies
in symmetry with respect to the first adhesive tape 41
about the perforations 30d.

20 Along the position corresponding to the second
adhesive tape 42, sprocket holes 30a, 42a, 50a are
pierced through the base tape 30, the second adhesive
tape 42 and the protection tape 50, respectively, in
a pitch and diameter equivalent to that of the sprocket

25 holes 1lla formed along a lateral edge of the carrier



10 the second adhesive tape 42. The protection tape 50 is made of a
transparent or semtransparent polyester filmwhich has the identical width
and a slightly shorter length conpared 3 with the base tape 30. An adhesive
is applied to its bottom surface, and this adhesive surface adheres to the
top surfaces of the base tape 30 and the adhesive tape 40. In the vicinity
of the longitudinal ends, the protection tape 50 includes a certain wdth
of peeling 10 portions 51 obtained by a non-adhesion treatnent. Each of

t he base tape Bfpandithe protection tape 50 has a width w30, which is nore
than twice as large as a wwdth will of the carrier tape 11 constituting the

square hol e- punched gar{iehstapReed (8€€ifl.92,8tne EBAnk2tiwWndithped0 is
divided in half by dashed-1ine perfora- fi ons 30d, 50d which locate at the

same position ap-apEoxisBLety Al ﬂm';e O B a J@ﬁtpﬁﬁéggaéﬁ@é@ B0d, in the
base tape 30 are fornmed except small areas in the |ongitudinal ends of the

base tape 30, whikg Lheu2@apRer hakdk!rOBF 20HnkR lifle REFECHN AaRe S0

ext end over

5 in a lateral direction, and they are separated one by
one when employed for connection of used and new square
hole-punched carrier tapes 1. As a cut-off line,
perforations 2e run between the connection tapes 20 in
the continuous connection tape sheet 2.

10 By means of the connection tape 20, a pair of used
and new square hole-punched carrier tapes 1, 1 can be
connected in the manner described below.

Figs. 4(a) to (£f) illustrate the connection steps,
and Fig. 5 represents the square hole-punched carrier

15 tapes 1, 1 as connected by the connection tape 20.

First of all, reference is made to a jig 6 shown
in Fig. 4(a). The jig 6 comprises a long narrow presser
plate 61 whose width is nearly the same as or slightly
greater than the width wll of the carrier tape 11 as

20 well as a plurality of pins 62 whose outer diameter
corresponds to the inner diameter of the sprocket holes
30a, 42a, 50a in the connection tape 20. The pins 62
are implanted in one surface of the presser plate 61,
aligned in a line and at the same pitch as the sprocket

25 holes 30a, 42a, 50a. The jig 6 is laid on the top



the entire length of the protection tape 50. In the adhesive tape 40, the
width wal of the first adhesive tape 41 is nearly identical to the width
wl2 of the top cover tape 12 constitutipg the square 25 hol e- punched
carrier tape 1 (see Fig. 8). The di rension of the width w4l, the
wi dth w42 of the second adhesive tape 42 and the wdth sl of the

above- nenti oned space, as put together, defines a width equal to the width
wll of the carrier tape 11. The first adhesive 5 tape 41 and the second
adhesi ve tapes4zrace difspasedohfeatibhstapal 200f then pasee tpes A2 which is
hal ved by the perforations 30d, wth the second adhesive tape 42 being

closer to theaperfiasaiiteasid®d. theThprsecendnadbessye, t apg, 4204 sispaced
fromthe perforations 30d 10 by a space s2, which is a little greater than

t he thicknesstheofcotnh® &ardd &fagapen 11 (see Fig. 8). On the other hand, the
third adhesive tape 43 has a wdth nearly equivalent to the width wl2 of

e o peemnedE5b Ay b ORI Wik hichscoestituigs 15 e

5 the base tape 30 as sectioned by the slit 30c is peeled

off from the connection tape 20, thereby allowing the

adhesive tape 40 and the protection tape 50 to expose
first halves of their bottom adhesive surfaces.

Thirdly, as shown in Fig. 4(c), a first half of

10 the connection tape 20 is overlapped on the top surface

of the tralling end of a used square hole-punched

carrier tape 1. At the same time, the pins 62 of the

jig 6 which project from the bottom surface of the

connection tape 20 are inserted into the sprocket holes

15 l1la in the carrier tape 11, aligning the sprocket holes

1la, 42a, 50a. When the presser plate 61 of the jig

6 is pressed in this condition, the first halves of the

first adhesive tape 41 and the second adhesive tape 42

are attached to the top surface of the trailing end of

20 the square hole-punched carrier tape 1. To be specific,

the first adhesive tape 41 adheres to the top cover tape

12, and the second adhesive tape 42 adheres to the

lateral edge of the carrier tape 11 on the side of the

sprocket holes 1lla.

25 In the next step, referring to Fig. 4(d), the



width is approximately equal to the width w4l of the first adhesive tape
41. The third adhesive tape 43 lies in symmetry with respect to the first
adhesi ve tape 41 about the perforationgg30d. 20 Al ong the position
corresponding to the second adhesive tape 42, sprocket holes 30a, 42a, 50a
are pierced through the base tape 30, the second adhesive tape 42 and the
protection tape 50, respectively, in a pitch and dianeter equivalent to
that of the sprocket 25 holes 1la forned along a | ateral edge of the
carrier 12rtmpénihg dscohbiusdiYfitosfdthpe Yage tApd BO Conmweledm ifapes 20
are produced in the formof a continuous sheet 2 in which a suitable nunber
of connecti ontbapaso cORkidune balivbsa f aheriad t ok enth < vand rifeye ar e
separated one by one when enpl oyed for connection of used and new square

hol e- punched ear ther abdapes vk taAe a CWHndffhd igEotPetiohathpassde run
bet ween the connection tapes 20 in the continuous connection tape sheet 2.
- Thereafter, referring further to Fig. 4{(e), the
5 leading end of a new square hole-punched carrier tape
1l is abutted against the trailing end of the used square
hole-punched carrier tape 1, with the pins 62 of the
jig 6 being inserted into the sprocket holes lla. By
pressurizing the presser plate 61 of the jig 6, the
10 second halves of the first adhesive tape 41 and the
second adhesive tape 42 are adhered to the top cover
tape 12 gnd the carrier tape li of the new square
hole-punched carrier tape 1.
After the first adhesive tape 41 and the second
15 adhesive tape 42 are attached across the used and new
square hole-punched carrier tapes 1, 1, the jig 6 is
detached as shown in Fig. 4(f). Then, the protection
tape 50 1s bent downwards at the perforations 50d, so
as to adhere the third adhesive tape 43 to the bottom
20 cover tapes 13 of the used and new square hole-punched
carrier tapes 1, 1. The third adhesive tape 43, which
is symmetrical with respect to the first adhesive tape
41 about the perforations 50d as mentioned above,
overlaps almost accurately onto the bottom cover tapes

25 13 simply by folding the protection tape 50.



10 By neans of the connection tape 20, a pair of used and new square
hol e- punched carrier tapes 1, 1 can be connected in the manner descri bed

below. Figs. 4(a) to (f) illustrate thggconnection steps, and Fig. 5
represents the square hol e-punched carrier 15 tapes 1, 1 as connected by
t he connection tape 20. First of all, reference is nmade to a jig 6 shown in

Fig. 4(a). The jig 6 conprises a |ong narrow presser plate 61 whose width
is nearly the sane as or slightly greater than the width wll of the carrier
tape 11 as 20 wel ITiass awilulw ahi iytetppsnsi6z shaSe audhers idicanaper
corresponds to the inner dianeter of the sprocket holes 30a, 42a, 50a in

the connecti onotapepdPed dJhecprBes 6L2rape i(APkant adneR iere tawel aag of the
presser plate 61, aligned in a line and at the sane pitch as the sprocket

25 hol es 30asedddd S8Resivbecspd £2) scHiaddl Qmddievd Aupe 483 sunfeace of the
connection tape 20. Then, the pins 62 are inserted into the sprocket hol es
30a, 42a, 50aykbatdey eewneghhen RAPE @2Pnched carrier tapes 1, 1 are
5 connected on both the top and bottom surfaces.
Thereafter, the protection tape 50 is peeled off from
both the top and bottom surfaces by pulling the peeling
portions 51 in the protection tape 50. The resulting
connection state is shown in Fig. 5. In this state,
10 the sprocket holes 1lla in the used and new square
hole-punched carrier tapes 1, 1 continue at a precise
pitch, in alignment with the sprocket holes 42a in the
second adhesive tape 42. As a result, no trouble will
occur when the used and old square hole-punched carrier
15 tapes 1, 1 are supplied in the connected state to the
automatic mounting device, etc. In addition, due to
the adhesion of the first adhesive tape 41 across the
used and new top cover tapes 12, 12, when surface mount
components are taken out of the pocket holes, the top
20 cover tapes 12, 12 peel off without fail and do not cause
peeling failure at the connection point.
The above connection process first carries out
the adhesion of a used square hole-punched carrier tape
1 to the corresponding first half of the connection tape

25 20, and then performs adhesion of a new sguare



Secondly, as shown in Fig. 4(b), a first half of 5 the base tape 30 as
sectioned by the slit 30c is peeled off fromthe connection tape 20,

t hereby allowi ng the adhesive tape 40 apg the protection tape 50 to expose
first halves of their bottom adhesive surfaces. Thirdly, as shown in Fig.
4(c), a first half of 10 the connection tape 20 is overlapped on the top
surface of the trailing end of a used square hol e-punched carrier tape 1.
At the sanme time, the pins 62 of the jig 6 which project fromthe bottom
surface of therchanpehcbadtiager 20r aneel heer tied dorre dgend&ipipekebnhiol es 15
Ila in the carrier tape 11, aligning the sprocket holes 1lla, 42a, 50a. Wen
the presser plladef6df ofhd hegrierhids Hawsoad | Alithirhaaandilty ot tike first
hal ves of the first adhesive tape 41 and the second adhesive tape 42 are

attached to theosepbsartacpeol bbhe tnai bhsg €nge0B020n the squarge
hol e- punched carrier tape 1. Tobe specific, the first adhesive tape 41

adheres to theot@prgoyekokapaglio amd dihey S@&@ngq@gb@ShM@etﬁﬁﬁcﬂ%dadhereS

to the lateral edge of the carrier tape 11 on the side of the sprocket

hol es 1la. 525 carrier!BapBeinextaghePedr ebeEhNdohfeckitdonttdbe bt
before a used square hole-punched carrier tape 1 is
adhéred to the connection tape 20.

As described above, the connection tape 20 of the
present invention has following advantages in the

10 relationship between its composition and the manner of.
its use.

Namely, the base tape 30 has a top surface
subjected to a mold release treatment, and is divided
in two portions by a straight slit 30c which halves the

15 tape in the longitudinal direction. This enables the
base tape 30 not only to peel off easily but also to
allow, without restriction, whichever of the used and
new square hole-punched carrier tapes 1, 1 to be
connected first.

20 Next, the adhesive tape 40 comprises three
separate strips, wherein the first adhesive tape 41,
the second adhesive tape 42 and the third adhesive tape
43 can be attached, respectively, to the top cover tape
12, the carrier tape 11 and the bottom cover tape 13,

25 in an 1independent and non-interfering manner.



14 remai ning second half of the base tape 30 is peeled off to expose second
hal ves of the bottom adhesive surfaces of the adhesive tape 40 and the
protection tape 50. Thereafter, referri further to Fig. 4 (e) , the 5

| eadi ng end of a new square hol e-punched carrier tape 1 is abutted agai nst
the trailing end of the used square hol e-punched carrier tape 1, with the
pins 62 of the jig 6 being inserted into the sprocket holes 1la. By
pressuri zing the presser plate 61 of the jig 6, the 10 second hal ves of

the first adhegie dane 4% antbihe: se 2dNes] U d 2B 48vateraglhered to
the top cover tape 12 and the carrier tape 11 of the new square

hol e- punched qgfEﬁﬁftB@pﬁoétofﬁé@%e£r¥%éérf§ Adhesi yeetiapeo #¢ APGnt he
second 15 adhesive tape 42 are attached across the used and new square

nol e~ punched G 8l £ 408 dhe 1 1A God sy K% AElied, p5 SHONRLD Fi g,

4(f) . Then, the protection'tape 50 is ownwar e perforations
50d, so as to.gdhgre the third adhesive tape 43 to the bottom 20 cover .
tapes 13 of the used and new square hol e-punched

5 Besides, the second adhesive tape 42, when at-
tached, has the sprocket holes 42a aligned with the
sprocket holes 1la in the carrier tape 11. This avoids
partial obstruction of the sprocket holes 11la and
ensures smooth supply of the connected square hole-

10 punched carrier tapes 1.
Further, the protection tape 50 can be easily bent
backwards at the perforations 50d, which also serve as
a line of symmetry with respect to the first adhesive
tape 41 and the third adhesive tape 43. According to
15 this structure, with the first adhesive tape 41 being
attached to the top cover tape 12, the third adhesive
tape 43 can be precisely adhered to the bottom cover
tape 13 simply by folding back the protection tape 50.
In addition, due to a space s2 which is provided
20 Dbetween the perforations 50d in the protection tape 50
and the second adhesive tape 42 and which is slightly
greater than the thickness t of the carrier tape 11,
the protection tape 50 can be folded back with an
allowance. Preferably, the dimension of the space s2

25 is adjusted in accordance with the thickness of each



carrier tapes 1, 1.

The third adhesive tape 43, which is symetrica
respect to the first adhesive tape 41 about the perforations 50d as

W t

h

nmenti oned above, overlaps al nost accurqgfly onto the bottom cover tapes 25
13 sinply by folding the protection tape 50. Thus, with an interposition
of the adhesive tape 40 conposed of three strips (first adhesive tape 41,
second adhesive tape 42, third adhesive tape 43), the used and new square
hol e- punched carrier tapes 1, 1 are 5 connected on both the top and bottom

surfaces. Thergafd einet BERHOLECE §Dat 8PS PR Hes pReeLed 1@ thpe
top and bottom surfaces by pulling the peeling portions 51 in

protection tapg HPhpdheiresul ting connection state is shown in Fig. 5.
10 the sprocket holes 1la in the used and new square

this state,

oot h the
t he

In

hol e- punched car ri e (aRes Je & Yubidlie Ao BOChEERbHCH gbsyval i gnment

wi th the sprocket holes

trouble wll
tapes 1, 1 are 'su
5
10
15
20
25

aint secon sive tape

a result,

Qc%ceugﬁ}é’i@ggti&%%t ﬁ&SQ ANl '%e Torcy Q?%ﬁ'eao'éri‘%rieiqrc%i&er 15

€ connected state

line finish by embossing and other means.

Moreover, the protection tape 50 can be peeled
off easily by pulling the peeling portions 51 which
locate in the vicinity of both ends thereof. The
peeling portions 51 can be obtained by not applying an
adhesive at the corresponding portions. They can be
also formed by applying an adhesive on the entire bottom
surface of the protection tape 50 and then laying
additional thin cover tapes or the like only on the
corresponding portions.

Furthermore, the adhesive tape 40 may have a
different color from the square hole-punched carrier
tape 1, so that the connection point can be recognized
readily and clearly.

In the connection tape 20 of the above embodiment,
the base tape 30 has the perforations 30d as well,
because, according to the method for manufacturing the
connection tapes to be mentioned below, a punching
machine penetrates the pexrforations 30d, 50d, with the
base tape 30 and the protection tape 50 overlapped.

However, considering that the above-described

no



automati c nounting device, etc. In addition, due to the adhesion of the
first adhesive tape 41 across the used and new top cover tapes 12, 12, when
surface nount conponents are taken out ; t he pocket holes, the top 20
cover tapes 12, 12 peel off without fail and do not cause peeling failure
at the connection point. The above connection process first carries out the
adhesi on of a used square hol e-punched carrier tape 1 to the correspondi ng
first half of the connection tape 25 20, and then perforns adhesion of a

new square dWal ks punehedreathisergdaPendt t @she aanne ifg ggeond hal f
of the connection tape 20. Alternatively, it is possible to peel off the

base tape 30 Lﬂbﬂf@ré@i’@ﬁﬁﬁﬁ@h @ﬁ&oﬁo‘iis%g {gphsph a neyw sauapg

hol e- punched carrier tape 1 is adhered to the connection tape 20, before

a used square pLNchag Eﬁérda%{ufaa@@uﬂiﬁfgg‘y&%rs%dié%EJ&% Qagetion tape

. £e (
20. As descri be d%ove, t he connection tape of the present 1nvention has

foll ow ng advqn;qggﬁeiphéhgeggorggkghgog%%ip between its conposition and
t he manner of )

5 Likewise, the connection tape 20 of the above
embodiment comprises the sprocket holes 30a, 42a, 50a
plercing through the three layers of the base tape 30,
the second adhesive tape 42 and the protection tape 50.
According to the connection tapes manufacturing method

10 as hereinafter described, they, too, are provided for
the same reason that a punching machine penetrates the
sprocket holes 30a, 42a, 50a, with these three layers
overlapped. It is advantageous to form the sprocket
holes 30a, 42a, 50a through the three layers, when the

15 jig 6 is employed as above. However, it is only the
sprocket holes 42a in the second adhesive tape 42 that
are necessary in the end. Accordingly, provided that
the sprocket holes 1la in the used and new square
hole-punched carrier tapes 1 and the sprocket holes 42a

20 in the second adhesive tape 42 are aligned by visual
confirmation or the like, the base tape 30 and the
protection tape 50 do not necessarily include the
sprocket holes 30a, 50a.

The description 1is now directed to the

25 manufacturing method of the connection tapes according



its use. Nanely, th
rel ease treatnent,

whi ch hal ves the 15
base tape 30 not on
restriction, whiche
tapes 1, 1 to be co
conprises three se

e base tape 30 has a top surface subjected to a nold
and is divided in two portions by a straight slit 30c

tape in the longitydinal direction. This enables the

ly to peel off easilVy but also to allow, wthout
ver of the used and new square hol e-punched carrier

nnected first. 20 Next, the adhesive tape 40
parate strips, wherein the first adhesive tape 41, the

second adhesi
respectively,

cover tape 13, 25 kRg,ang | BHBRENALAL o206, 1 8PP 1 SELLELHEBY o FRNpET.
Therefore, in a nmounting operation,

8 taRe A% Ak thevdht {ghadhesi ve tape 43 can be attached,
to the top cover tape 12, the carrier tape 11 and the bottom

the top cover tape 12 and the bottom

cover tape 13 %%ﬁ%&%gi'r%j a@lofa FUD YNE LG thidPend o ML o w Peel i ng

failure or other troub

10

15

20

25

manufacture of the connection tapes 20.

The manufacturing apparatus 7 is designed to
carry materials supplied from the left side in Fig. 6
to the right side, while successively processing the
materials. As the materials, the base tape 30, the
adhesive tape 40 and the protection tape 50, as men-
tioned above, are each used in a long continuous form
as a long base tape 3, a long adhesive tape 4 and a long
protecfion tape 5. In the following description, the
longitudinal direction means the continuing direction
of each long material, and the cross direction means
the direction perpendicular to the longitudinal
direction.

In the first part of the manufacturing apparatus
7, illustrated in the left side of Fig. 6, there are
provided a base tape feed reel R3 for continuously
supplying the long base tape 3 and an adhesive tape feed
reel R4 for continuously supplying the long adhesive
tape 4. The long base tape 3 is fed out from the base
tape feed reel R3, passes a slitter S, and is adhered
to the long adhesive tape 4 fed out from the adhesive

tape feed reel R4. The slitter S is eqguipped with a

17



5 Besi des, the second adhesive tape 42, when at- tached, has the
sprocket holes 42a aligned with the sprocket holes 1la in the carrier tape
11. This avoids partial obstruction of,{he sprocket holes 1la and ensures
snoot h supply of the connected square hole- 10 punched carrier tapes 1.
Further, the protection tape 50 can be easily bent backwards at the
perforations 50d, which also serve as a line of symetry with respect to
the first adhesive tape 41 and the third adhesive tape 43. According to 15

this structuredisttdhapedf rbshrgdibesiaee Biapmmidh bedtwrad t achggd tQet he top
cover tape 12, the third adhesive tape 43 can be precisely adhered to the

bottom cover topedddgsaipbythbynf eltding bagk bhgePr@baChi.ONakapgoRf. 1IN
addition, due to a space s2 which is provided 20 between the perforations

50d in the protecidn 1tiane 1l ayl (txhei§e§9ﬁd edRas ¥ tARe pdagand which i's
slightly greater than the thickness t of the carrier tape 11, the

Bt ooy R0 80ue, gl ek Wi Dy 2agd L B oLAR Y, L0
of each 5 width of the long base tape 3.

In the middle part of the manufacturing apparatus

7, a first punching machine Pl serves to punch the long

adhesive tape 4. A take-up reel R6 is disposed to peel

and reel up scraps of the long adhesive tape 4 punched

10 by the first punching machine Pl. A protection tape

feed reel R5 continuously supplies the long protection

tape 5. By a second punching machine P2, a continuous

strip laminated with the long protection tape 5 is

formed with the sprocket holes 30a, 42a, 50a, the

15 perforations 30d, 50d as the fold lines, and the
perforations 2e as the cut-off line.

The first punching machine Pl is equipped with

a punch head Phl which is raised and lowered by a crank

mechanism. Its up-down stroke is adjusted such that

20 the punch head Phl can punch only the long adhesive tape

4 which is the upper element in the two-layer continuous

strip obtained by adhesion of the long base tape 3 to

the long adhesive tape 4. The blade of the punch head

Phl is shaped to be capable of punching, in one operation,

25 the profile of the adhesive tape 40 (first adhesive tape



18 tape, the flexural rigidity of the protection tape 50, and the |ike.

I nstead of the perforations 50d nentioned above, the protection tape 50 nmay
be formed with a simlar fold 5 line fi,gi sh by enbossi ng and ot her neans.
Mor eover, the protection tape 50 can be peeled off easily by pulling the
peeling portions 51 which locate in the vicinity of both ends thereof.

The peeling portions 51 can be obtai ned by not applying an 10 adhesive at
t he correspondi ng portions. They can be also formed by applying an

adhesi ve on the, efdddea hefHam withaees ofaddenprat g6hbonviapep &G mnd then
| ayi ng additional thin cover tapes or the |like only on the correspondi ng

portions. 15 constithéihRERMRI @onnlhRe iaghesipee Moape AG iRk haver different
color fromthe square hole-punched carrier tape 1, so that the connection

poi nt can be g@ggg@&%%qogquhlwquq&ﬁlQﬁggy; In the connection tape 20 of
t he above enbodi nent, 20 the base tape 30 has the perforations 30d as

wel I, because, accogfhnga,totbhenTetdiadf Qi MM ACRUELAEet BY, the

5 second punching machine P2 is equipped with a punch head

Ph2 which is raised and lowered by a crank mechanism.

As shown in the illustration (z) in Fig. 6, the punch

head Ph2 perforates the three-layer continuous strip

composed of the long base tape 3, the punched adhesive

10 tape 40 and the long protection tape 5 attached on a

top surface thereof, and thereby simultaneously gives

the sprocket holes 30a, 42a, 50a penetrating through

the continuous strip, as well as two types of

perforations, i.e. the fold line perforations 304, 504

15 and the cut-off line perforations 2e. Scraps of the

| sprocket holes 30a, 42a, 50a are removed upwardly by

air suction, etc. through the inside of a thin tube-form
blade which punches them out.

In the final part of the manufacturing apparatus

20 7, illustrated in the right side in Fig. 6, there are

disposed a feeding drum D for carrying the long

continuous strip in an integrated state, and a cutter

C for severing a processed long coﬁtinuous strip at a

predetermined interval.

25 The feeding drum D is provided with a motor (not



connect i on tapes to be nentioned bel ow, a punching machi ne penetrates the
perforations 30d, 50d, with the base tape 30 and the protection tape 50
over | apped. 25 However, consi dering ,at hat t he above-descri bed

19

connection process does not especially require the perforations 30d in the

base tape 30,

it makes no difference if themanufacturingprocess is

arrangednot to nmake the perforations 30d. 5 Li kewi se, the connection
tape 20 of the above enbodi ment conprises the sprocket holes 30a, 42a, 50a

pi ercing throughoth® hhkea rrayefes Ao the daseid open BOtehbeySeaoBgnadhesi ve

tape 42 and the protection tape 50. According to the connection tapes

manuf act uri ng ERELBAd 248 i ASwhehetRaf & & 4856k HEnd Vs ¢ QRun M i Pr ovi ded

for the sane reason that a punching nmachi ne penetrates the sprocket holes

30a, 42a, 50a, puchhRnkhese Ay 86 d aURIH PUSIH @PPeE- ndthigeadyant ageous to
formthe sprocket holes 30a, 42a, 50a through the three |ayers,

jig 6 is enployed asrpoye: te HARVGDrilsle s 8n0BbYablf blade B2 which

5

10

15

20

25

ascends and descends intermittently. By means of this
cutter C, the long continuous strip processed and
produced by the manufacturing apparatus 7, which is
composed of the above connection tapes 20 laterally
joined as shown in Fig. 2, 1is cut into a unit of
predetermined pieces to give a continuous connection
tape sheet 2.

With the use of this manufacturing apparatus 7,
the method for manufacturing the connection tapes can
be carried out in the following manner.

To begin with, the long base tape 3, having a
surface subjected to the mold release treatment and
loaded on the base tape feed reel R3, is reeled out,
with the treated surface facing upwards. While allowed
to pass through the slitter S, the long base tape 3 is
formed with the slit 30c which divides its width in half.
In the meantime, the long adhesive tape 4 1loaded on the
adhesive tape feed reel R4 is reeled out, with its
adhesive surface facing downwards, and adhered on the
top surface of the long base tape 3 formed with the slit

30c.

when the 15



sprdcket hol es 42a in the second adhesive tape 42 that are necessary in the
end. Accordingly, provided that the sprocket holes 1la in the used and new
square hol e-punched carrier tapes 1 and the sprocket holes 42a 20 in the
second adhesive tape 42 are aligned by 3lsual confirmation or the like, the
base tape 30 and the protection tape 50 do not necessarily include the
sprocket holes 30a, 50a. The description is now directed to the 25
manuf act uri ng met hod of the connection tapes according 20 to the present

i nvention. Fig. 6 shoys aRuSXesil &fYedt kUSLULG Of @oﬁr@M@ﬁgurs'tqqpappar atus
7 for automatic and conti nuous manufacture of "the connection tapes 20. 5

The manuf act ur BpBBBAT &k Usnd o flealsanedoscak i Y MBUeHRlmnsuaRld ed from

the left side in Fig. 6 to the right si e successlively processing

the materials 8peli1gMRLPEVELESa 1060 MR £120R FinchPRgANARINE siPe 40 and

t he protection ape 50,

where the long adhesive tape 4 is punched to define the
5 profiles of the first adhesive tape 41, the second
adhesive tape 42 and the third adhesive tape 43.

The punched scraps of the long adhesive tape 4
are peeled off from the punched two-layer continuous
strip and reeled up by the take-up reel R6. Thus

10 obtained is a continuous strip composed of the long base
tape 3 and the punched adhesive tape 40.

Then, the long protection tape 5 loaded on the
protection tape feed reel R5 is reeled out, with its
adhesive surface facing downwards, and attached onto

15 the top surface of the continuous strip composed of the
long base tape 3 and the punched adhesive tape 40.

The resulting three-layer continuous strip,
composed of the long base tape 3, the punched adhesive
tape 40 and the long protection tape 5, is carried into

20 the second punching machine P2, where the three layers
are punched simultaneously to form the sprocket holes
30a, 42a, 50a which penetrate at the position corre-
sponding to the second adhesive tape 42, the fold line
perforations 30d, 50d and the cut-off line perforations

25 2e, while punched scraps of the sprocket holes 30a, 42a,



10 tioned above, are each used in a long continuous formas a |ong base
tape 3, a long adhesive tape 4 and a long protection tape 5. In the
foll owi ng description, the |ongitudinal,direction neans the continuing
direction of each long material, and the cross direction neans 15 the
direction perpendicular to the longitudinal direction. In the first
part of the manufacturing apparatus 7, illustrated in the |left side of Fig.
6, there are provided a base tape feed reel R3 for continuously 20
suppl yi ng t hesbangrkasentanas 3 and an adhesive tape feed reel R4 for
continuously supplying the | ong adhesive tape 4. The | ong base tape 3 is

fed out fromthe baggutars {esskdeel R3, 18agsesorm slidd&r sSrigndhis adhered
to the |l ong adhesive tape 4 fed out fromthé adhesive 25 tape feed reel R4.

The slitter Sao%n%q;ﬁjpﬂp%ag@ id which t@hécFéﬂﬁQ‘égiBHt %ﬁ!eg'@é’eaﬁé whi ch

rotates along the feeding rection of ong base tape As shown in

the i||UStratBQQﬂ€9 ﬂﬂ‘fqﬂatgraihﬁi&gkﬂﬁ%nblaé%eB%ong continuous

5 strip is cut into a unit of predetermined pieces of
connection tapes 20 to give a continuous connection
tape sheet 2.

The above manufacturing method of the connection
tapes enables continuous and efficient production of

10 the connection tape 20 of the present invention.

INDUSTRIAL APPLICABILITY

As described above, the present invention

provides a connection tape for square hole-punched

15 carrier tapes used in taping of electric components
such as resistors and capacitors to be mounted on the
surface of a printed circuit board. The connection
tape is useful for connecting ends of square hole-
punched carrier tapes. It is particularly suitable

20 when the connected square hole-punched carrier tapes

are supplied into the automatic mounting device.



continuously provides a slit 30c which bisects the 5 width of the |ong
base tape 3. In the mddle part of the manufacturing apparatus 7, a first
punchi ng nmachi ne Pl serves to punch thezkong adhesive tape 4. A take-up
reel R6 is disposed to peel and reel up scraps of the |ong adhesive tape 4
punched 10 by the first punching machine P1. A protection tape feed reel
R5 continuously supplies the long protection tape 5. By a second punching
machi ne P2, a continuous strip laminated with the |Iong protection tape 5 is
formed with the sprocket hol es 30a, 4@aarR@a, the 15 perforations 30d,
50d as the fold lines, and the perforations 2e as the cut-off line. The

first punching mChimeoﬁﬁeic%i%%UEQHQQCfo‘ME uar Wl heath i cwhirgl i s rai sed
and |l owered by a crank nechanism 1ts up-down stroke is adjusted such that

20 the punch figads PRl canc purchnily dhes! grg :Vﬁoﬁépﬁuécwghch is the
upper elenment in the two-layer continuous strip obtalned by adhesion of the

| ong_base tapeed, |9t he, k000 adReSote | AP o ThE: bl gl gfoL b uach head

Phl is shaped to be capa punchi'ng, 1'm one operation, he profile

of the adh%Si V@i{ﬁ%epigrgliirtﬁ; o@dJF?égﬁeE%ﬁes along a lateral edge

thereof and top and bottom cover tapes respectively
adhered to top and bottom surfaces of the carrier tape,
without obstructing the sprocket holes,
which connection tape comprises a base tape whose
10 top surface is subjected to a mold release treatment
and which is provided with a slit extending approxi-
mately in a middle thereof and dividing the tape in half
in the longitudinal direction, an adhesive tape whose
bottom surface is an adhesive surface and which is
15 adhered on the top surface of the base tape by the
adhesive surface, and a protection tape whose bottom
surface is an adhesive surface and which is adhered on
the top surfaces of the base tape and the adhesive tape
by the adhesive surface,
20 wherein at least the protection tape has a fold
line which divides its width in half,
wherein the adhesive tape comprises a first
adhesive tape which can adhere to the top cover tape,
a second adhesive tape which can adhere over the top

25 of the sprocket holes in the carrier tape without

L




22 41, second adhesive tape 42 and third adhesive tape 43) constituting the
connection tape 20, as given in the illustration (y) in Fig. 6(b). Simlar
to the first punching machine P1, the 5,second punching nmachine P2 is

equi pped with a punch head Ph2 which is raised and | owered by a crank
mechanism As shown in the illustration (z) in Fig. 6, the punch head Ph2
perforates the three-layer continuous strip conposed of the | ong base tape
3, the punched adhesive 10 tape 40 and the |long protection tape 5 attached

on a top surfagetéheeeshy andek heneby:r s miblhaneoushy, giaves 4 henspiocket
hol es 30a, 42a, 50a penetrating through the continuous strip, as well as

two types of pgahesabeOnspe whQ-cht 8&n @ik dd 06 R HBEdbnoASyS8Pdape0d 15 and
the cut-off line perforations 2e. Scraps of the sprocket hol es 30a, 42a,

50a are renmoved upweggl Ve DYs Qi JqidEi § O afld Gnd RHQUGR Johe hR%lds«f a thin
t ube-form bl ade whi ch punches themout. I'n the final part of the

Pﬁglrn; actur Ing 2RParAd iRy 2 shoddd Ut L3 £05 ¢ mAe A1 90L+ SLHE4I Ky Frd 6.
5 fold lime, with the second adhesive tape being closer
to the fold line, and the third adhesive tape locating
in line symmetry with the first adhesive tape about the
fold line,
at least the second adhesive tape including a
10 plurality of sprocket holes whose pitch and diameter
is the same as that of the sprocket holes in the square
hole-punched carrier tape.
2. A connection tape for square hole-punched carrier
tapes according to claim 1, wherein a peeling portion
15 subjected to a non-adhesion treatment is provided in
a part of the vicinity of each end of the protection
tape.
3. A method for manufacturing connection tapes for
square hole-punched carrier tapes, which comprises:
20 a step of providing a long base tape whose top
surface is subjected to a mold release treatment and
which is providedwith a slit dividing its width in half,
adhering an adhesive surface of a long adhesive tape
to the top surface of the long base tape, punching the

25 long adhesive tape to give profiles of a first adhesive



dispbsed’a feeding drum D for carrying the long continuous strip in an
integrated state, and a cutter C for severing a processed | ong cont

strip at a predeterm ned interval. 25

The feeding drumD is

provided with a notor (not 23 shomn)zgnd arranged to rotate

intermttently in syn- chronization wth the operation of the first
punchi ng machi ne P1 and the second punchi ng machi ne P2. The cutter
conpri ses an up-down bl ade B2 which 5 ascends and descends intermttently.

By means of thigpglts&fe&ond hRIHNG £ ARHNHAUSa SEK R I PEESSE (
by the manufacturing apparatus 7, which is conposed of the above connection

tapes 20 |ater@hk¥hj@dH%kKE&SBQH@tE@u@éIa@1ahﬁeggbé'gébélU@ikﬂg 10

predet erm ned pieces to give a continuous connection tape sheet 2. Wth the

use of this mapyfaetyriRgcapRAar ahus pLe 1k

connection tapes can be carried out 'in th ol I ow ng

G

10

15

20

a step of adhering an adhesive surface of a long
protective tape on a top surface of a resulting
two-layer continuous strip composed of the long base
tape and the punched adhesive tape in order to form a
three-layer continuous strip, punching the three-layer
continuous strip to give a plurality of sprocket holes
for the connection tapg which penetrate at a position
corresponding to the second adhesive tape, a plurality
of perforations as a fold line of the connection tape
and a plurality of perforations as a cut-off line
between connection tapes, and removing scraps of the
sprocket holes, and

a step of cutting a resulting long continuous
strip of connection tapes into a unit of predetermined
pieces of connection tapes to produce connection tapes

in the form of a continuous sheet.
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15 ° " To begin.wth, the |ong base tape 3, having a surface subjected
to the nold rel ease treatnent and | oaded on the base tape feed reel R3, is
reeled out, with the treated surface facing upwards. Wile allowed to pass
through the slitter S, the |ong base téﬁ% 3is 20

formedw t ht heslit30cwhi chdivides its wdth inhalf. In the nmeantine, the

| ong adhesive tape 4 | oaded on the adhesive tape feed reel R4 is reeled
out, with its adhesive surface faci ng downwards, and adhered on the top
surface of the |ong base tape 3 forngdwitdsthe slit 25 30c. 24 The

t hus obtai ned two-1ayer continuous strip conposed of the |ong base tape 3

and the | ong adhesi ye tape 4.i elive it he fir unchi ng. machi ne
P1, where the |ong édﬁgggﬁg%ﬁgéeqqué B%ﬁ%hgagt%°§gﬁfﬁ§%§ﬂéﬂgn%ro iles of
the first adhesive t econd, adhesi ve Hgge 42 .and. the. third

adhesi ve tape s@él.ar"ﬁthopueﬁ_clﬁ%tb&g% ape bt SFh&PSRg (adh&siTe YapE uhre peel ed
otf fromthe punchead fio; 1 ayer SoNLLUOUS 1) formed with sprocket
5 holes (1la) and pocket holes (11lb), a top cover tape
(12) and a bottom cover tape {13) attached on its top
and bottom surfaces, respectively. The connection
tape has a three-layer structure comprising a base tape
(30), an adhesive tape (40) and a protection tape (50).
10 The adhesive tape is composed of a first adhesive tape
{(41) which can adhere to the top cover tape, a second
adhesive tape (42) which can adhere over the top of the
sprocket holes in the carrier tape without interfering
with the top cover tape, and a third adhesive tape (43)
15 which can attach to the bottom cover tape. The second
adhesive tape has sprocket holes (42a) which correspond

to the sprocket holes in the square hole-punched

carrier tape.



stri'p and reeled up by the take-up reel R6. Thus 10 obtained is a
continuous strip conposed of the |ong base tape 3 and the punched adhesive
tape 40. Then, the long protection tape 5 | oaded on the protection tape
feed reel R5 is reeled out, with its adhesive surface facing downwards, and
attached onto 15 the top surface of the continuous strip conposed of the

| ong base tape 3 and the punched adhesigg/zﬁye 40. The resulting

t hree-1 ayer continuous strip, conposed of” the |ong base tape 3, the punched
adhesive tape 40 and the long protection tape 5, is carried into 20 the
second punchi tégachine P2, where the three | ayers are punched
sinultaneousleIi formthe sprocket holes 30a, 42a, 50a which penetrate at
the position corre- sponding to the second adhesive tape 42, the fold line
perforations 30d, 50d and the cut-off |ine perforations 25 2e, while
punched scraps of the sprocket holes 30a, 42a, 25 50a are renoved. Thus
obtained is a long continuous strip of




connection tapes i which the connection tapes 20 are joined in a |lateral
direction. The long continuous 5 stripis cut into a unit of predeterm ned
pi eces of connection tapes 20 to give a continuous connection tape sheet 2.
The above manufacturing nethod of the connection tapes enabl es conti nuous
and efficient production of 10 the connection tape 20 of the present

i nvention. | NDUSTRI AL APPLI CABI LI TY As @s€i®bed above, the present

i nvention provides a connection tape for square hol e-punched 15 «carrier

t apes used in[%a ing%of el ectric conponents such as resistors and
capacitors to ééhn ted on the surface of a printed circuit board. The
connection tape is useful for connecting ends of square hol e- punched
carrier tapes. It is particularly suitable 20 when the connected square

hol e- punched carrier tapes are supplied into the automati ¢ nounting device.
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11 ° A tonnection.tape for square hol e-punched carrier tapes used to
connect ends of square hol e-punched carrier tapes each conprising a carrier
tape forned 5 with a plurality of sprocket holes along a | ateral edge

t hereof and top and bottom cover tapes respectively adhered to top and
bottom surfaces of the carrier tape, w thout obstructing the sprocket

hol es, whi ch connection tape conprises a base tape whose 10 top surface is
subjected to a mol d rel ease treat ment3gfdOnhich is provided with a slit
extendi ng approxi- mately in a mddle thereof and dividing the tape in half
in the | ongitudinal direction, an adhesive tape whose bottom surface is an
adhesi ve sg#igke nd which is 15 adhered on the top surface of the base
tape by the adhesive surface, and a protection tape whose bottom surface is
an adhesi ve surface and which is adhered on the top surfaces of the base
tape and the adhesive tape by the adhesive surface, 20 wherei n at

| east the protection tape has a fold line which divides its width in half,
wherein the adhesive tape conprises a first adhesive tape which can adhere
to the top cover tape, a second adhesive tape which can adhere over the top




25 of the sprocket-holes in the carrier tape w thout 27 interfering
with the top cover tape, and a third adhesive tape which can adhere to the
bottom cover tape, the first adhesive tape and the second adhesive tape
bei ng disposed in a first half as sectioned by the 5 fold line, with the
second adhesi ve tape being closer to the fold line, and the third adhesive
tape locating in line symetry with thezy adhesi ve tape about the fold
line, at |east the second adhesive tape iricltiuding a 10 plurality of
sprocket hol es whose pitch and dianeter is the sane as that of the sprocket
holes in the sﬁnﬁge ggle-punched carrier tape. 2. A connection tape for
squar e hol e- punched rrier tapes according to claiml, wherein a peeling
portion 15 subjected to a non-adhesion treatnent is provided in a part of
the vicinity of each end of the protection tape. 3. A et hod for
manuf act uri ng connection tapes for
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squére hol e- punched carrier tapes, which conprises: 20 a step of
providing a | ong base tape whose top surface is subjected to a nold rel ease
treatment and which is provided with a slit dividing its width in half,
adhering an adhesive surface of a | ong adhesive tape to the top surface of
the | ong base tape, punching the 25 |ong adhesive tape to give profiles of
a first adhesive 28 tape, a second adhesive tape and a third adhesive

t ape which together constitute an adh&if&tape of the connection tape, and
peel i ng off each punched scrap, a step of adhering an adhesive surface of a
long 5 protective_tape on a top surface of a resulting two-layer continuous
strip conpope (ﬁEihe | ong base tape and the punched adhesive tape in order
to forma thréé-layer continuous strip, punching the three-layer continuous
strip to give a plurality of sprocket holes 10 for the connection tape

whi ch penetrate at a position corresponding to the second adhesive tape, a
plurality of perforations as a fold line of the connection tape
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s 0ty
and a plurality of perforations as a cut-off |ine between connection tapes,
and renovi ng. scraps of the 15 sprocket holes, and a step of cutting a
resulting long continuous strip of connection tapes into a unit of

predet ermi ned pi eces of connection tapes to produce connection tapes in the
formof a cont% nuous sheet. 20

6/6
Fig. 7

Fig. 8
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