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1 DESCRI PTI ON W NDI NG CORE, W NDI NG REEL AND STRI P W NDI NG METHOD P/
Technical Field [ 0001] The present invention relates to a w nding
core, a 5wnding reel and a strip w ndi nmet hod for use in taking up
a strip such as carrier tape etc. Background Art [0002] The carrier
tape used in nmounting electronic parts onto circuit boards and.in
ot her cases is wound on the winding 10 core of a w nding reel.
Herein, in view of reducing the frequency of replacenent of the
-~ winding reel and inproving production efficiency in the production
stage of the carrier tape and in t HEEtRHETNF St age of el ectronic

parts, a longer_carrier tape is_spooled. The winding reel of this
kind s 15 COMPINGEHRE - iR THorle AN0 STHRE GHHTING EREIOR | hat

is traverse woynd, on this winding core lAto hold multiple electronic
parts, as shivfiiFat d&&3e5¥ and 22. [0003] As shown in FIGS. 21 and

i ndi TA_ s fornmed in a cylindrical shape with flanges 3
gﬁ’bgiﬂdéﬂg ﬁﬁﬁﬁjanghe present inven%ion relates tg a winding é%re, a

5 winding reel and a strip winding method for use in taking
up a strip such as carrier tape etc.
Backgreound Art | |
[0002] The carrier tape used in mounting electronic parts
onto circuit boards and in other cases is wound on the winding

10 core of a windipg reel. Herein, in wview of reducing the
frequency of replacement of the winding reel and improving
production efficiency in the produdtion stage of the carrier
tape and in the storing stage of electronic parts, a longer
carrier tape is spooled. The winding reel of this kind is

15 comprised of a winding core 1A and a carrier tape 10 that
is traverse wound on this winding core 1A to hold multiple
electronic parts, as shown in FIGS. 21 and 22.
[0003] As shown in FIGS. 21 and 22, winding core 1A is formed
in a cylindrical shape with flanges 3 on both the left and

20 right end faces thereof, having a width greater than the width
of carrier tape 10. On the other hand, carrier tape 10 is
formed with multiple pockets 12 that are arrayed in the
longitudinal direction of a long tape 11, has a plurality
of sprockét holes 13 perforated at intervals along one side

25 inthe longitudinaldirectionoftapell soastobecontinuously



20right end faces thereof, having a width greater than the w dth of
carrier tape 10. On the other hand, carrier tape 10 is formed with
mul tiple pockets 12 that are arrayed in 4he |ongitudinal direction of
a long tape 11, has a plurality of sprocket holes 13 perforated at
intervals along one side 25in the |ongitudinal direction of tape 11
So as tobe continuously 2 taken up on a peripheral surface 2A of

w nding core 1A, [0004] A covering tape is adhered in a renovabl e

manner on the surface of tape 11 after electronic_ parts:- have been put
into pocket sta]fnﬂFRSO%o%e9$wjlﬁ%fpael w%ﬁ% Fhe WA CHFarks

from di sl odgj 0 ockets 12, and is._peeled off fromtape 11 when
carrier tapgtq(got;L %598&%8& €apd lSﬂﬁ%lfe%%&Pna FeRpvRle didtnai &d

so that carrier ta 10 is taken up.with_the one side overl apped on
the of her si'de® GFAASatinboRSY 11 &Pfttearp&lﬁﬁt&f)&ép PBTFAphRVR harn put

RIS i ST e RN AT NS 2 N S
of e Lebe 19 gl LapsLig, duLs 0 2l csge and L anopor ol an (o0s o,
tape 11 when carrier tape 10 is reeled out.
This winding reel is constructed so that carrier tape
10 is taken up with the one side overlapped on the other side
of the wound carrier tape in order to improve the winding
10 density of carrier tape 10 when carrier tape 10 is transverse
wound on an empty winding core 1A and prevent the winding
ofthetapefromcmllapsingduringstorageandtrénsportation
(see Patent Documents 1 and 2).
Prior Art Documents
15 Patent Documents
[0005]
Patent Document 1:
Japanese Patent Application Laid-open 2001-247158
Patent Document 2:
20 Japanese Patent Application Laid-open H09-315628
Summary of the Invention
Problems to be Solved by the Invention
[0006] The winding reel in the prior art is thus configured

so that the carrier tape 10 is taken up simply by laying one

25 side part of carrier tape 10 over the other side part of the



[ 0005] Patent Docunent 1: Japanese Patent Application Laid-open
2001- 247158 Patent Docunent 2: 20Japanese Patent Application
Lai d- open HO09- 315628 Summary of the Invepntion Problens to be Sol ved
by the Invention [ 0006] The winding reel in the prior art is
thus configured so that the carrier tape 10 is taken up sinply by

| ayi ng one 25side part of carrier tape 10 over the other side part of
the 3 wound carrier tape 10 . Accordingly, with this overlapw ndi ng,
one side of carrier tape 10 is inclined to the other with respect to
t he peri pherdPuB@drpaséerkasre W ndiAsFasiagin, Wwiddbkeiagveriperdmsbing
wound | ength and causing distortion 5in winding carrier tape 10, thus
the carrier PRpeSi®e bt oPir1¢ketdre ol @ ety knrlhinad 1t rthf o ith

respect to the peripheral surface 2A of winding core 1A,
producing difference in wound length and causing distortion
5 in winding carrier tape 10, thus the carrier tape 10 becomes
likely to skew to a certain direction.
[0CC0T7} As a result of thié, an error would occur when pocket
l2of carriertapei0ispositionedsocastoinsertanelectronic
part therein, or there is a risk that the task of adhering
io the covering tape onto the tape 11 surface of carrier tape
10 is impeded so that it becomes impossible to smoothly spool
out the carrier tape 10 when the electronic parts are mounted.
[000B] The present invention has been devised in view of the
above, it is therefore an object of the invention to provide
15 a winding core, a winding reel and a strip winding method,
which can suppress a strip from becoming likely to skew in
a certaindirection due to occurrence of distortion in winding
the étrip as a result of the strip being skewed and the
difference in winding length thus generated.
20 Means for Solving the Problems
[0009] 1In order to solve the above problems, the present
invention provides a winding core ha‘ving an approximately
cylindrical shape, winding a strip in such a manner that one
side of the strip overlaps the side ofl the wound strip when

25 the strip is traverse wound on a curved peripheral surface,



[0007] As a result of this, an error would occur when pocket 12 of
carrier tape 10 is positioned so as to insert an electronic part
therein, or there is arisk that the task of adhering 10 the covering
tape onto the tape 11 surface of carrier tape 10 is inpeded so that
it becones inpossible to snmoothly spool out the carrier tape 10 when
the electronic parts are nmounted. [0008] The present invention has
been devised in view of the above, it is therefore an object of the
invention to provide 15a winding core, a winding reel and a strip

wi ndi ng et HERET SRR e8® Supphaks a strip from beconming likely to
skew in a certain direction due to occurrence of distortion in
winding the stripthR GUFERY| Pebirkerakt sublaes np siaeihethdradieally
difference in wnding | ength thus generated. 20Means for Solving the
Probl ens [ 000 aFDEGe}t Goesofvanidne apeve photitdiny, the raksismtion
invention provides a w nding core having an approximately cylindrical
shape, wi ndith@a 19 iBFTIPRerH. SHeried thRawk ot d8sZansasy r [ phe
overl aps the sjde of the wound strip when 25the strip is traverse
wound® on a ctRVRER$RF i phetlf Strincehe sLxdepnee it i n t hat

t he curved peripheral surface is inclined radially outwards as it
goes from onbo%ﬁ?j] t G5 Jtlfa9es BaY RS ibFRaviigedo o ke fgeeisphard a
surface is based on O<T-2arctan [the 5thickness of the strip/the
traverse pi teH] 2t 3HHRT REY e laggBe Rt BELBr v RIED R tehga s hee
and a m's-at%c neg%%%{eventi ng neans rr% be arranged at | east one of
the flanges $ R PRF | pherGirERe FRREIPIREI heTUrkRFR i p strip

grooves formed on theheperi pher al ) _
Further, nonslip strip grooves formed on the peripheral

10 surface in the circumferential direction may be arranged from
one side end to the other.

It is also preferable that a inner core and a cylindrical
outer core fitted on the inner core are provided and the outer
peripheral surface of the outer core is inclined radially

15 outwards.
[0011] ‘The strip may be a carrier tape comprising: a long
tape; a plurality of storing cavities arrayed and formed at
intervals in the longitudinal direction of the tape; and a
plurality of feed holes placed at intervals along at least
20 one longitudinal side of the tape.
[0012] Further, in order to solve the above problems, the'
present invention may be characterized in that when a strip
is traverse wound on the winding core according to any one
of Claims 1 thfough 5, the strip is adapted to be wound so

25 that one side of the strip overlaps the side of the wound



10surface in the circunferential direction may be arranged from one
side end to the other. It is also preferable that a inner core
and a cylindrical outer core fitted on the inner core are provided
and the outer peripheral surface of the outer core is inclined
radially 15outwards. [0011] The strip nay be a carrier tape
conprising: a long tape; a plurality of storing cavities arrayed and
formed at intervals in the longitudinal direction of the tape; and a
plurality of feed holes placed at intervals along at | east 20one
Iongitudina@?ﬁ%ﬂ?cﬁ the tape. [0012] Further, in order to solve the
above probl ens, the present inventiqgn may be characterized in that
when a strip is tyaadF WouriP Bie e i Prietocdil myasendny
one of Clains 1 through 5, the strip is adapted to be wound so 25t hat
one 'side offtHR kG PIREIeHLE e 1H HdrGEnohE8kbeRd ofsttagyerse -

In order to solve the above probl ens, the present invention provides
a strip w ndiFIhE Fod t&iPt PRVERS & WRHA D FOF S BFFRTEANENEO vRYiaRE of
core accordi to any one of 5Clains 1 through 5, conprising the
step§9of:' d¥%lWﬁ iqﬁquéisﬁwiﬁPWHF%ﬁhﬂge¥hﬁﬂﬁﬁﬁpﬁt%ﬁ=one si de of

the strip overl aps, Epe si%e of the wound strip; and .
.- o wilndlng the strip in such a manner that one side of the

strip overlaps the.side of the wound strip; and
winding the strip without laying one side of the strip
over the wound strip,
10 the above steps being repeated alternately.

- [0013] Hére, the strip in the scope of Claims may, at least,
include carrier tapes (emboss carrier tape, punched carrier
tape, Surf tape), packaging tape, Japanese paper tape,
aluminum tape, covering tape, magnetic tape and the like.

15 This strip can be taken up by combination of overlap winding,
ordinary winding in which the strip is wound without
overlapping one side end on the side end of the wound strip,
and the like.

[0014] Whenapluralityof feed holes are formed in the strip,

20 the feed holes may formed either along one side or along both
sides in the longitudinal direction of the tape. The
approximately cylindrical winding core may be either hollow
or solid. This material of the winding core may be paper,
corrugated board, metals, resins, etc., and is not particular

25 limited. Further, mis-~attachment preventing means may be



wi nding the strip wi thout |aying one side of the strip over the wound
strip, 10the above steps being repeated alternately. [0013] Here,
the strip in the scope of Caims may, atgleast, include carrier tapes
(enmboss carrier tape, punched carrier tape, Surf tape), packaging
tape, Japanese paper tape, alum numtape, covering tape, nmagnetic
tape and the like. 15This strip can be taken up by conbi nation of
overlap winding, ordinary winding in which the strip is wound w t hout
overlapping:Pne s'ge end on, the side end of the wound strip, and the
li ke. [0014] W‘EA YR GHFARA 6f STREE 961 REUER &1 EBOFeBa T kikGie harldiqys
20t he feed holes may fornmed ejther al ong one side or along both sides
in the | ongiT4fdt ASIETHIETGONBL SR IR: T-apRTOTRELABPF SHGaR &19gagement
cylindrical w nding cor ”ﬁ- be either hollow or solid. This materi al
of the wi ndidg"Eor nr?aff?’ﬁe é&ﬁef?rc*é??u@h?‘éﬁn%o%?%e,r Nt Ies r &3 Reth
etc., and is not particular 25l jmted. Further, ms-attachnent
preventi ng %ﬁé?qgaC?Qﬁrﬁﬁ?tﬁ}ﬁﬂﬁﬁﬁ%ﬁ ng a single or plurality of

engagerent ol s <PReTRBEor Eho RECREAG A37EBFQoT | AAGES, COF both
e 00 S0 R0 {00 AOUIE) OO 00,10 (8 PSS 1 en
over | apped. FEFIDHDRATRE I o (LS MAHSRIGE 4 BRI Hemmas
w il take plp%creti%lilleo%otl'ilgcsltirr}_%t,i Egscs)fd{g?e]?égcee %—%r %vigfdirtjgelesrtlé’éf will
take plaée due to inclination of the side part of the strip
10 relative to the peripheral surface of the winding core as
the strip is wound in an overlapping manner.
Effect of the Invention
[0016] Thepresent inventioniseffective to suppressa strip
from becoming likely to skew in a certain direction due to
15 occurrence of distortion during winding the strip as a result
of the strip being inclined and the difference in winding
length thus generated.
[0017] Further, when flanges are provided on the end faces
and a mis-attachment preventing means is provided for, at
20 _least, one'of the flanges and the curved peripheral surface,
it is possible to grasp the direction of attachment of the
winding core, the direction of inclination of the peripheral
surface and the direction of the winding reel set relative

to the machines of all kinds, and attach the winding reel

25 in the correct orientation.



10rel ative to the peripheral surface of the winding core as the strip
is wound in an overl apping manner. Effect of the Invention [0016]
The present invention is effective to suppress a strip from becom ng
likely to skewin a certain direction due to 15 occurrence of
distortion during winding the strip as a result of the strip being
inclined and the difference in winding |length thus generated. [0017]
Further, when flanges are provided on the end faces and a

m s-attachment preventing neans is _provided for, at 20 |east, one of
the flanges and tHe-EtRTedhser NERSLAP SGrfiRcEropvepsappsippnediin the
grasp the direction of attachnment of the winding core, the_direction
of incli natiOF GIMEHEHerd pReraCtd @ 88e thRdPEREPAPFRL L SRt 2PE tafe the
winding reel set relative to the nachines of all kinds, and_attach
the wi ndi ng We¥lingiGpanencoihechoBpilént arperes Fre arrangpd HErOm \Wieh
nonslip stripcgrooves are formed in the circunferential directigon on
the peri pherSidseRe 504Nt mi-hd P Ry SSdrd eriPE REeRbHipdpngcodvepse
are giranged fromone side endto the other, it ispossible

t opr event wi it Ag*% ot 1 g W0t q - Rage Rfe ¥ SIG%fage of the strip.
[ 0018] Mbreover, when an inner. core and a cylindrjical outer core that
is fitted onQHS T nNereosra Yo A3y L BBET a7 ¢ F& oat &Y L ey et guter
surface of the outer core.is inclined radially outwards, it is

possi bl e to W& t%teﬁss%ilﬁijeﬂi R8i hgScbpRer core are provided and the

outer peripheral surfaceof theouter coreisinclined radially

outwards, it is possible to use the existing winding core
10 as the inner core, hence it is possible to expect reduction

in cost.

Brief Description of Drawings

[0019]

[FIG. 1] is an illustrative diagram schematically showing
15 A a carrier tape being wound in an overlapping manner in the

embodiment of a winding core, winding reel and strip winding

method according to the present invention.

[FIG. 2] is an illustrative diagram schematically showing

a carrier tape being wound in an ordinary manner in the
20 embodiment of a winding core, winding reel and strip winding

method according to the present invention.

[FIG. 3] is an illustrative diagram schematically showing

the relationship between a winding core and a carrier tape

according to the present inventicn.

25 [FIG. 4] is an illustrative diagram schematically showing



10as the inner core, hence it is possible to expect reduction in
cost. Brief Description of Drawings [0019] [FIG 1] is an '
illustrative diagram schenatically showipg 15 a carrier tape being
wound in an overlappi ng manner in the enbodi nent of a w nding core,

wi nding reel and strip w nding nmethod according to the present
invention. [FIG 2] is an illustrative diagram schenmatically show ng
a carrier tape being . wound in an ordinary manner in the 20enbodi nent
of a winding core, winding reel and strip w nding nethod according to
t he present §hedmgldmatiqn @t ghe siae PEl takiadi ve aieaprmirr tape in
schematically showi ng the relationshig between a winding core and a
carrier tapehcsmdianping meansredanthipnoehefbnenbspfaGwigiding mere,
illustrative diagram schematically showing the inclination at the
time of takivgdisiGhreadldnst stape vilnddmoorekheppragradnado themresent
enbodi ment of a winding core, winding reel and strip w nding nethod
accordi ng t -RYRNF@Bent i nventi on.

5 [FIG. 5] is an illustrative diagram schematically showing
the embodiment of a winding core according to the present
invention. |
[FIG. 6] is a perspective illustrative diagram schematically
showing a carrier tape in the embodiment of a winding core,

10 winding reel and strip winding method according to the present
invention.
[FIG. 7] is a perspective illustrative diagram schematically
showing the second embodiment of a winding core and winding
reel according to the present invention.
15 [FIG. 8] is a partial illustrative diagram schematically
showing the second embodiment of a winding core and winding
. reel according to the present invention.
[FIG. 9] is an illustrative diagram schematically showing
the third embodiment of a winding core and winding reel
20 according to the present invention.
[FIG. 10] is an illustrative diagram schematically showing
another marking in the third embodiment of a winding core
and winding feel according to the present invention.
[FIG. 11] is an illustrative diagram schematically showing

25 the fourth embodiment of a winding core and winding reel



5[FIG 5] is an illustrative diagram schematically show ng the

enbodi mrent of a winding core according to the present invention.
[FIG 6] is a perspective illustrative diagram schematically show ng
a carrier tape in the enbodi nent of a winding core, 10w nding reel
and strip wi nding nmethod according to the present invention. [FIG
7] is a perspective illustrative diagram schenatically show ng the
second enbodi nent of a winding core and winding reel according to the
present invention., 15[FIG_ 8] is a partial jillustrative diagram
schemat i cal |3CSPeM MY P e-RRORE Do FRMELDF- a wi nding core and

wi nding reel according to the_present invention. [FIG_9] .is an
iIlustrativeltagrish schératlt4FFyaEhBRI AR TR t $Fhemalriall e mh ool ng
wi ndi ng core and_wi nding reel 20according to the present invention.
[FIG 10] isthdm Fifiemredianentagranm seery T avbwiiigidbras!
marking in the third enbodi mrent of a winding core and w ndi ng reel
accordi ng t FEHRFEIEESR Fhiv anisHRt [(FIEnti9nis an illustrative

di agram schemat i cally . showi ng 25t he fourth enbodi ment of a w nding
core gnd mjnﬂﬁﬁé.ﬁé@|ls an illustrative diagram showing the conditions

of wound carrier tapes in the embodiment of a winding core,

winding reel and strip winding method according to the present

invention and in a comparative example.

[FIG. 14] is a graph showing the result of measurement in
10 the embodiment of awindingcore, windingreel and stripwinding

methodaccordingtxathepresentinveﬁtionandj11acomparative

example.

[FIG. 15} is a graph showing the result of measurement in

example 1 of a winding core, winding reel and strip winding
15 method according to the present invention.

[FIG. 16] is a graph showing the result of measurement in

example 2 of a winding core, winding reel and strip winding

method according to the present invention.

[FIG. 17] is a graph showing the result of measurement in
20 comparative example 1 of a winding core, winding reel and

strip winding method according to the present invention.

[FIG. 18] is a graph showing the result of measurement in

comparative example 2 of a winding core, winding reel and

strip winding method according to the present invention.

25 [FIG. 19] is a graph showing the result of measurement in



according to the present invention. [FIG 12] is an illustrative

di agram schematically showng the fifth enbodi nrent of a wi nding core

and wi nding reel according to the present invention. 5[FIG 13] is an

illustrative diagram showi ng the conditions of wound carrier tapes in

t he enbodi nent of a winding core, winding reel and strip w nding

met hod according to the present invention and in a conparative )

exanple. [FIG 14] is a graph show ng the result of neasurenent in 10

t he enbodi nent of a winding core, winding reel and strip w ndin

net hod accor’fTREFI-1He ‘T:J’F%%%]rﬁ 3 iRferd iGMARE i GPRE o oHipElalg weel and

exanpl e. FIG 1p] is aph showi ng the result of neasurenent

in exanpl e 1516?3[% W%%}‘]h% rﬁ%tra}éc% vé)‘ﬁ%‘? BBet0 At RTSFEN Aidh iR tisen -
nmet hod accor d| t he present invention. [FIG_16] is a graph

Showi ng the 1oler (2t e lk ekt har e e 2P it 46 MBASSRSREE in

wi nding reel _and strjp w ndi t hod according to the present

i nventi on. [‘fﬂr@a’i‘—ﬁl‘?% %@%}E%ﬁﬁ%d’%ﬂé‘@%&ﬂ%&owm &Rt anet

20 comparati ve exanple 1 of i ndi ng ¢ore, winding reel and strip

Wi ndihg et HOG SR COPRHE (1 A R et o et 1o P99a8t pAvans fon.
graph show n e sult _of ,neasurepent ip conparative exanple 2 of a

* wi ndi ng core&%hcﬁ' g e 8 éﬁuEEFF an‘a}%‘ér%t?ﬁbe%&ad]i% SHQWRG
present invention. 25[FI 19] .is aegraph showi ng the result of

" measur errent ququFnt onal wirlding reel.

[FIG. 22] is an illustrative diagram schematically showing
a conventional winding core.

10 Mode for Carrying Out the Invention
[0020] Next, the embodiment of the present invention will
bedescribedwithreferencetothedrawings. As shown in FIGS.
1 to 6, & winding reel of the present embodiment includes
awindingcore lhavingdirectivitydependingonthedifference

15 in diameter along the axial direction and a carrier tape 10
that holdsmultiple electronicparts thereinand is transverse
wound on this winding core 1. When the electronic parts are
mounted to circuit boards, carrier tape 10 is reeled out and

“delivered from winding core 1 so that the electronic parts

20 of this tape carrier 10 are mounted to the circuit boards.
[0021] As shown in FIGS. 1, 2 and 5, winding_coreilis formed
of, for example a molding material containing predetermined
resins into a hollow approximately frustoconical shape with
its peripheral surface 2 slightly inclined or made greater

25 in outside diameter from one horizontal end to the other,



conparative exanple 3 of a winding core, winding reel and strip

wi ndi ng nmet hod according to the present invention. [FIG 20] is a
graph showi ng the result of neasurement {ihn conparative exanple 4 of a
wi nding core, winding reel and 5 strip w ndi ng nmethod according to
the present invention. [FIG 21] is an illustrative diagram
schematically showi ng a conventional winding reel. [FIG 22] is an
illustrative diagramschematically showi ng a conventional w nding
core. 10Mbde for Garrying,Qut the | nvention [0020] Next, the _
embodi ment oPT tée pr 88&/t LPnbRAtI DR WL T e Ased swhRhR FefeBhHdE

to the dravm'()%?s As_shown in FIGS. 1 to 6T, a winding reel of the
present enbothRENtOF it HRIIRE RS cordel Meddiing aatediadi of this
depending on the difference 15 in dianmeter_along the axial direction
and a carri ft% FOEhat hEPEPREFE PRI &Y kT iiRY pHEt 3xameles pay
and is trans,verjzlgdv% nd on this w ndi n% core 1. Wen the electronic
parts are notttet® FESAT, bBAt UELYEGPRT P xR EPECd P Y Stadisdd G&E) -
and livered fr j nding core, 1 so that the electronic parts 2Q of
this 1ape ca‘?ﬁ@?{%ﬁ%« &f%@jﬁe&dWiYPﬁ@%&msFP-bo‘awgh JEH BHCEAd ent.
shown in FIGS. 1, and 5, winding core 1 is formed_of, for exanple a
nol di ng mat er't &t° iri¥h G5 g&l gErHl i gRki ndhent65h apfliowwht end
- approximately frustoconical shape with its peripheral surfgce 2
PP Oty ncl AT OO HBd e iy %t e GBeR Sreter # amioermed
hori zontal e t o the other 1 or,as it goes in the axial
di rection, afﬂlgal?%e sgth nr%{“c?i‘Farl?];é’ S LRy machi ne. The
nol di ng mat er | of this winding.core l.is not particularly_limted,
but exanpl esw@/z]i n P&d@%%%“&%%?%& &ﬁé‘ﬁé’% QXp&nHEHrééF§¥t frene
- (PSR)., 5 polyolefin, expanded polyolefin, etc., which are excell_ent
i dabi | YA TG Lo VoY TR PEPRE T erE Lanio PP et roRaCh Sudd T
wi ndi ng core are.forned open so_that a disk-for flange 3 is
Femovanl y attathed:ps G e T00Ir RopeReladinhan Jor A eore fGEagech
plurality C)fwith the engagement claws may be formed in flange 3.
Alternatively, aplurality of engagement grooves may be formed
on each end face of winding core 1 while flange 3 may be formed
15 with engagement claws that become engaged with the engagement
grooves.
(00231 As shown in FIGS. 1, 2 and 6, carrier tape 10 includes
a flexible long tape 11, on which a plurality of bottomed
rectangular parallelepiped pockets 12 for holding electronic
20 partsarearrangedinthe longitudinaldirection. Aplurality
of sprocket holes 13 are formed at intervals along one side
in the longitudinal direction of tape 11. The carrier tape
is continuously taken up on a curved peripheral surface 2

of winding core 1 as it moves traverse in the left-and-right

25 direction by the function of a guide roller 20 of the winding



10engagenent claws may be projectively forned on each end face of

wi nding core 1 while engagenent holes 9 that becone engaged with the
engagenent claws nmay be forned in flangg,3. Alternatively, a
plurality of engagenent grooves may be forned on each end face of
‘winding core 1 while flange 3 may be forned 15 w th engagenent cl aws
t hat becone engaged with the engagenent grooves. [0023] As shown in
FIGS. 1, 2 and 6, carrier tape 10 i ncludes a flexible |long tape 11,

12 for ol dTHEBTAE ForT o9 Pai1s THE trbidon the Eﬁg. Fudi nal
2l ong. one st WOV #ﬁr&%ﬁ?éﬁ%ﬁi@ G BT oh £B 0 AU E oar' S Gt
tape is contjinu aken u curve er| her al surf 2 of
wi ndi ng cor & f“oj;%r%/g rfﬁv:e%mt&ﬁa IR IF SD&vd-RF-HR T%ct i on
by e, 0L 0 0 A ° AL wfews 00, 2
G Ly it SRR e T 0] (B RR :
it B siap sende e ey Jeplien o0 115 e
O S s S e e nr;a“z%e;gz%mys
7 o o AL SO R AL W R
parts, 2 kI ALY LULURS - DL ES Y LRI BN g
and f@e I'kefrom coming off from pockets 12 and is peeled off from tape
11 when carrier tape 10 is reeled out. The electronic parts
are not particularly limited; examples may include LEDs,
ceramic capacitors, chip resistors, electric connectors,
transistors and the like.

15 [0025] In winding carrier tape 10, overlap winding in which
one side of carrier tape 10 is laid over the other side of
the wound carrier tape 10 (see FIG. 1) and ordinary winding
in which carrier tape 10 is wound side by side without
overlapping the other side of wound carrier tape 10 (see FIG.

20 2) are repeated alternately. For example, when carrier tape
10 is taken up from the left end to the right end of winding
core 1, carrier tape 10 is wound in the overlapping manner,
whereas carrier tape 10 is wound ordinarily when carrier tape
10 is taken up from the right end to the left end of winding

25 core 1.



15[ 0025] In winding carrier tape 10, overlap w nding in which one
side of carrier tape 10 is laid over the other side of the wound
carrier tape 10 (see FIG 1) and ordinaﬁé wi nding in which carrier
tape 10 is wound side by side wthout ovérlapping the other side of
wound carrier tape 10 (see FIG 20 2) are repeated alternately. For
exanpl e, when carrier tape 10 is taken up fromthe left end to the
right end of winding core 1, carrier tape 10 is wound in the
overl appi ng manner, whereascarriertapelO is wound ordinarily when
‘carrier tapelOdZ4l tNgréEn pprirkrraheuriighe 2048 w1t refre lehd fofrmed
w nding 25core 1. 13 [0026] Next, peripheral surface_2 of w ndin
. core 1 is fomfEdnsftinnedeisrnars ppdseceignreettitvhinglipation of the
inclination of the overlapped portion of carrier tape 10 (see FIG 3)
The incl i FESORRPH RM Sl PerdbirEamicurfare W | SertEiGr fdd bibed
5on 0.<T=2a-rctan [the thickness of the carrier tape/the traverse
pitch] . ThilGlinaddane afhghinerrdrhesalesunfagapel s dpEparined hasese
time of overlap winding is considered as Tc-arctan [the thickness of
the carrier qra@é@%%%r@‘g%éﬁ@@ thidHiess podre caoriekhapréthefgaverse
inclination Tc of carrier tape 10 10 is calculated as Tc L: 2.5 when
the thi ckneddtGihlcar Fhde E8pecd@use o sinmhidmt 1N ferah Sas eaginiar
is 5.7 mm As a result, the optimal inclination O of peripheral
surface 2 ofthAhdERg Thre of e¥RrBaPrcYHREERT kP GiPnicisgasl esd—Rraqtasy
Wi t hin 0<020c, thaqugh it becones different depending on the thickness
of 15carri erl WH&IHEkRGRs (s CFHHET HRPIMe e ilicseTnhAigEdt i on
of the product. Specifically, 0 should fall wﬁthbn a range of 1 to 5,
preferably 19374 SFOﬁnﬁéaﬂPgﬁerEBPylaFé&ﬁatEPB. ¢ of carrier tape 10

10 is calculated as 6. = 2.5 when the thickness of carrier tape
10 is 0.25 mm and the transverse pitch is 5.7 mm. As a result,
the optimal inclination 6 of peripheral surface 2 of winding .

- core l canbe considered on the whole as fallingwithin 0<8220,,

though it becomes different depending on the thickness of

15 carrier tape 10, the traverse pitch and.the emboss
configuration of the product. Specifically, 6 should fall
within a rangeof 1° to 5°, preferably 1.5 to 5, more preferably
around 1.5°. |
[0028] 1In the above configuration, when carrier tape 10 is

20 traverse wound on winding core 1 of the winding reel, empty
winding core 1 is fitted to the drive shaft of the winding
machine, the end of carrier tape 10 is wound on this winding
core 1, and carrier tape 10 is tensioned and wound on guide
roller 20 of thewindingmachine. Then, as thewindingmachine

25 isdriven, carrier tape 10maybe takenup onperipheral surface



[0028] In the above configuration, when carrier tape 10 is 20
traverse wound on winding core 1 of the winding reel, enpty w nding
core 1 is fitted to the drive shaft of the w nding machi ne, the end
of carrier tape 10 is wound on this windrng core 1, and carrier tape
10 is tensioned and wound on guide roller 20 of the w nding nmachi ne.
Then, as the wi nding machi ne 25is driven, carrier tape 10 may be
taken up on peripheral surface 14 2 of wnding core 1 while the tape
is being noved | eftward or rightward. [0029]-As a result, w nding
core 1 turns? @afd wiakds:dugosar di shitapehaotapadi s dppiats memad dpftward
wi nding of this carrier tape 5 10, ordinary wi nding, overlap
wi ndi ng, or ddharyghiivaksg, , alternately until the entire carrier
tape 10 is transverse wound on winding core 1. That is, carrier tape
10 is wound [#P3dhe &ver rgspilitg WekiERd Cosm 1 Faltnef an@Ra kefs WP 1Ivditdg er
core 1 where it is small in dianmeter to the right end where it 10is
| arge in di dmerl0amnd iapaats s liap vdishing ai thie erdimi@ry tape
manner fromthe right end to the left end, thus these different
wi ndi g manndlsosfanpsyerired gl t @Yot 3P yindiogaclr Baertiv hgRynawen /
carrier tape 10'is wound in _the overlapping manner, it is possible to
const ant |y |l&dprngisded Wlddgl Ehefentels saueq 6are2ie )l stidsasverse
causing the angle of inclination of winding core 1 to be smaller than
As a resul¥ound qrs waasdngl eore fr edtaF dgpeCrEipiciane Hecre o ungs

t he skew of carrier tape 10. . o
in the overlapping manner from the left end of winding core

1 where it is small in diameter to the right end where it

10 is large in diameter, and then the tape is taken up in the
ordinary manner from the right end to the left end, thus these
different winding manners are repeated alternately.

{0030] Accordingly, when carrier tape 10 is wound in the
overlapping manner, it is possible to constantly keep a fixed

15 angle of inclination (0<0520.) without causing the angle of
inclination of winding core 1 to be smaller than 0°. As a
result, it is possible to greatly expect efficient decrease
of the skew of carrier tape 10.

20 [0031] When this qarrier tape 10 i1s taken up,
peripheral surface 2 of winding core 1 inclines
in the oppositedirection to that of the overlapped

25 portionof carrier tape 10, sothat it ispossible to remarkably
alleviate the inclination of the cverlappedportionof carrier
tape 10, whereby it is possible to avoid dissimilarity in

wound lengthanddiameterduetoinclinationcfthesideportion



20[ 0031] When this carrier tape 10 is taken up, peripheral surface 2
of winding core 1 inclines in the opposite direction to that of the
over | apped 25portion of carrier tape 101 so that it is possible to
remar kably alleviate the inclination of ?he over | apped portion of
carrier tape 10, whereby it is possible to avoid dissimlarity in
wound | ength and di ameter due to inclination of the side portion 15
of carrier tape 10 relative to peripheral surface 2 of wnding core 1
as the tape is wound. [0032] Accordingly, it is possible to avoid
di stortion o?f gegrdesdrared Oteplatioeahd peadiphenal yupfagest of wénding
carrier 5Stape fromskewing to a certain direction. As a result of
this, it is §iblas thaupRess aimhnst-event occurrence of errors
when pocket 12 of carrier tape 10 is positioned and the el ectronic
part is put IMPLhPsossedaglys it|isiroasEelpissianald slistagitiprand
easily adhere a covering tape to the tape 11 .
wound carrier tape 10 and resultantly prevent the carrier
5 tape from skewing to a certaindirection. Asaresultof this,
it is possible to suppress and prevent occurrence of errors
when pocket 12 of carrier tape-10 1s positioned and the
electronicpart isput intothispocket12. Itisalsopossible
to readily and easily adhere a coveriﬁg tape to the tape 11
10 surface of carrier tape 10 and reel out the wound carrier
tape 10 smoothly when electronic parts are mounted.
[0033] Next, FIGS. 7 and 8 show the second embodiment of the
present invention. Inthiscase,windingcoreliscmnfigured
of a cylindrical inner core 4 with a peripheral surface having
15 an inclination of 0° and a cylindrical outer core 5 fitted
on the outer peripheral surface of the inner core 4. The outer
peripheral surface 6 of this outer core 5 is inclined radially
outwards and formed with multiple nonslip grooves 7 in the
circumferential direction of the outer peripheral surface
20 6. The nonslip grooves 7 are arranged from one side end to
the other 'end of outer core 5, or in the axial direction,
forming an approximately step-like configuration.
[0034] As inner core 4, a new core may be used or an existing

winding core 1 may be used. Outer core 5 is configured so

25 as to be removably fitted on inner core 4 or may be bonded



10surface of carrier tape 10 and reel out the wound carrier tape 10
snoot hly when el ectronic parts are nmounted. [0033] Next, FIGS. 7 and
8 show t he second enbodi nent of the preggnt invention. In this case,
wi nding core 1 is configured of a cylindrical inner core 4 with a
peri pheral surface having 15 an inclination of 0 and a cylindrical
outer core 5 fitted on the outer peripheral surface of the inner core
4. The outer peripheral surface 6 of this outer core 5 is inclined
radial |y outwards and formed w nultl nsllp rooves 7 in the
ci rcunfer enti?%lmﬂlleFeE?F‘angf NPF?@ Eft%?o‘g%‘?"'f’ gh@%{l SoPFRCE byslirpedly
nonslip gr ooves 7 are ar ed fromone side en t he_ot her end of
outer core SCUOFTR OffeS é g\IO”dPPgEEHﬁFlH}WeJnauﬁgaﬁﬁp@ Gfi pater yore

step-like ¢ uratiqn. 0034] i nner core a new core nmay be

used or an e§9§t %ﬁlﬂﬁgﬁagrﬂgceﬁé ?/tﬁé’eus%ﬁr”@?ért}}?o;ék% t|b§re°n

configured to be rermvabl flttegsgy L ner core 4 or may b
7

bonded 16 t S &E S aﬁ&n?? pO§-B85 ySHRC 137 P 1 Ph the
core s or by t%é“%d PR ST RERT o, Tt FHe Ttke 1t her eon,
o P PR i 65, 15 B R
same operatiocnal effect as in the above embodiment. Besides,
since winding core 1 is configured of separate inner core
4 and outer core 5, it is obvious to achieve re&uction in
10 cost by using an existing multi-purpose winding core 1 as
the inner core 4. Further, since a plurality of nonslip
grooves 7 are formed on outer peripheral surface 6 of outer
core 6, it is possible to prevent winding collapse of carrier
tape 10 due to slippage of carrier tape 10.
15 [0036] Next, FIGS. 9 and 10 show the third embodiment of the
present invention. Inthiséase,atleastoneofndndingcore
1 having directivity and flanges 3 is formed with a marking
8 showing a predetermined meaning.
[0037] Marking8 is formedof avisible predetermined pattern
20 (e.g., letters, figure, arrow, etc.) onthe peripheral surface
of winding core 1, for example by a laser marking, ink-jet
technique, pad printing, two color formation and the like
so as to provide a function of indicating the direction Qf
attachment of windingcorel, the taperingdirectionof winding

25 corel, thedirectionof insertion of the winding reel relative



[0035] Al'so in this enmbodinent, it is possible to expect the sane
operational effect as in the above enbodi ment. Besides, since wi nding
core 1 is configured of separate inner qgre 4 and outer core 5, it is
obvi ous to achieve reduction in 10 cost by using an existing

mul ti-purpose winding core 1 as the inner core 4. Further, since a
plurality of nonslip grooves 7 are formed on outer peripheral surface
6 of outer core.6, it is possible to prevent w nding col | apse of

FI S, 6 and 10 SoH-ORE eI BDGA: MR P RGEr SLRRE ROERLFbrEaRe
anges 3 i & Qor FOF GFCRCaPREFRI b %a"pie‘?ro%ﬁ@avt;erﬂ% B GPRFnal TR i
o Letter sy i G °feer?%vé§'t§a R S ey

oL 0 COr ey P AT, BebeRete ilk%agss%oa%ike% SFooTRgCG the
IEQCE%‘;&."Lé%%%@%#%%l%?%f’éf o 9831 L8 ATt QbR of BT ey
the: ol 4 ng T Mo 1 s %;,%g i wmdﬁﬁfshgﬁr%“a??é%‘g Rige ¥, %
descr pti on 1% BRTERT. TOUIRIC AT %;feéﬁ”?"d'ﬁ??% 3F ed¥pneral
Sﬁiih?’hﬁntﬁé‘éﬁﬁestfiﬁc@% PR PE Tt Gl Sl e,
flange 3, iadisApRareHo iRl LhE ML UL caHC'é“s""téé){h% S ed

peri pher al sur of w nding core e S|np I'SCT

I d 10out d
att aghment wark aQIdHJ[‘Ps"A | 04 BE ﬁ%@?ﬁ%@%@ﬁ%&a”ﬁ out an

m s-attachnment can be ea y preven 11 shows

the fourth efppd ey F&% PHAS oSN YERL 1Ml ch bl 1GR3 oF the

plurality of engagenent holes fOF "attachment that nate

engagenent (ﬂlﬂéé?erpdﬁ' 1 PRG£S PRl gs ef,a%epfurm Qgﬂ/ N9t & %gemen

formed near
holes 9 for attachment that mate the engagement claws on the

corresponding end face of winding core 1 are formed near the
15 center of each of a pair of flanges 3 so that the engagement
holes 9 in the flange 3 on the large-diametric side of winding
core 1 and the engagement holes 9 in the flange 3 on the
small-diametric side of winding core 1 become different in
shape, so as to prevent against human error or the winding
20 reel from being attached in opposite direction.
[0040] Each engagement hole 9 in the flange 3 on the
large-diametricsideofwindingcorelis formedwithatriangle
hole while each engagement hole 9 in the flange 3 on the
small-diametric side of winding core 1 is formed with a long

25 hole. The other parts are approximately the same as those



15 center of each of a pair of flangés 3 so that the engagenment hol es
9 inthe flange 3 on the large-dianetric side of winding core 1 and

t he engagenent holes 9 in the flange 3 g@ the small -dianmetric side of
wi nding core 1 becone different in shape, so as to prevent agai nst
human error or the wi nding 20reel from being attached in opposite
direction. [0040] Each engagenent hole 9 in the flange 3 on the

| arge-di anetric side of winding core 1 is fornedwitha triangle hole
whi | e each engagenent hole 9 in the flange 3 on the small-dianetric
si de of w ndihgtirabave semiep FEnend t $0 sthah CoBHol Rt 1athel tdmkt iRt < s
are approximately the sane as those 18 in the above enbodi nent so

t hat descripti on Aksoriin tidds embodimesd i Att hEsPeadddl aeh®  e3redls the
possi ble to expect the sane operational effect as in the above

enbodi ment . BRe @psrasiinpe ligkf etapesinthe shayenenbodonest o iBelgRdr
of flanges 5 3 aremade different so as toprohibit attachment in the
opposi te di reEt¢orihshéhapesngésengagemasseled ® iin pspalfagk flanges
possible to attach themin the correct position. [0041] Next, FIG

- 12 shows t he3 aremRepsodifinaantos ¢ Aspoayeibifantachnenhlnhhe Qs ite
plurality of engagenent holes 9 10 for attachnment that mate the
engagenent cdBiRCtoPn WEcacF Fasgend age afdamidecof 1 hilifdp hgarsmoss idrle
formed in each of a pair of flanges 3 so that the engagenent holes 9
in the flandge® RHRGhe et gt di et e e ®t dRODFLI@hdi ng core 1 and the
engagenent holes 9 in the flange 3 on the small-dianetric_ 15 side of

wi ndi ng corel00%ke NgEd -G ele@hawd PR TLfSh erwgnand pf Eremresent

agai nst human error or the winding reel frombeing attached in the
opposi te di rg¥t§nion. In this case, a plurality oI engagement holes 9

10 for attachment that mate the engagement claws on the
corresponding end face of winding core 1 are formed in each
of a pair of flanges 3 so that the engagement holes 9 in the
flange 3 on the large-diametric side of winding core 1 and
the engagement holes 9 in the flange 3 on the small-diametric

15 side of winding core 1 are made different in position, so
as to prevent against human error or the winding reel from
being attached in the opposite direction.

[0042] Each engagement hole 9 in the flange 3 on the
large-diametric side of winding core 1 is formed near the

20 boundary between the center and the periphery of flange 3
while each engagement hole 9 in the flange 3 on the
small-diametric side of winding core 1 is formed near the
center of flange 3. The other parts are approximately the
same as those in the above embodiment so that description

25 is omitted.



[ 0042] Each engagenent hole 9 in the flange 3 on the |arge-dianetric
side of winding core 1 is fornmed near the 20 boundary between the
center and the periphery of flange 3 whike each engagenent hole 9 in
the flange 3 on the snall-dianmetric side of winding core 1 is forned
near the center of flange 3. The other parts are approximately the
same as those in the above enbodi nent so that description 25is
omtted. 19 Al'so in this enbodinent, it is possible to expect

the sane operational effecgt, as in the aboye enbodi nent. Besi des,
since the positidhsSdATe o RERCHEEE 10 Enig pasPllte rifgRect dhe

made different so as to prohibit attachnent .in the opposite 5

T rect] on wins Prezat SeRar et E o TRt Ao veuutr r et o) Bgsddes,
possible to attach themjn the correct positions. [0043] Here, in the
above enbodiSreHte PRS-t O §4939% t§§3§8h%| PowPEdar ok iftetas?

ot Com B haRR Lo LSR8 Sl L SR T e
ool ol PRSI, USRS s a4 ceetion 201
pert Phere SRR Biad b S SRRSO Rl el sl 2
el nedr adi 5] Olekar et tTOSRAY TRESBET Piior L5 Gbhe 558 ol of fommed
Ul t1 ple. ot i Ko e ¥ R Er B ot e i o foe
whi ch 20 are;arranged from.one side end to the qther. .Further,
wi ndi ng cor ef%né%d; aahgseo?t]é{]r?éi?%oé’”in}ﬁ({eeg]ryal]{]%P%%&_E@d%lcﬁls@%aﬁeange 3
IR B8 oDl AL KSR 0L 0L Ul L 0L Lol 5 0L LEL 0, d004SL
of fIangesi%&@%éé% LG9 %bkgdigﬁi§aégtward direction and applying a
nonslip treatment such as surface texturing on the peripheral
surface 2. In the above embodiment, peripheral surface 2 of
winding core 1 is inclined radially outwards, but peripheral
15 surface 2 of winding core 1 may be formed with a curvature
and inclined radially outwards.
[0044] The peripheral surface 2 of winding core 1 may be
inclined radially outwards and formed with multiple nonslip
grooves 7 in the circumferential direction thereof, which
20 are arranged from one side end to the other. Further, winding
core 1 and flanges 3 may be integrally formed. Also, flange
3 may be shaped in a polygon or other forms than a disc form.
[0045] Moreover, a necessary number of passage holes are

formed in the pair of flanges 3 while a removable separate

25 - plug may be selectively inserted to the passage hole of the



25plug may be selectively inserted to the passage hole of the 20
flange 3 on the large-diametric or small-dianmetric size of w nding
core 1 so that the inserted plug wll bggdet ected by a sensor when
the winding reel is set on the w nding chine. Wth this
arrangenent, when the winding reel is set on the 5 wi ndi ng nmachi ne,
an alarmmay be raised if the winding reel is set erroneously, by
detecting the plugs inserted in flange 3 through the sensor, whereby
it is possible to set the winding reel correctly. [Exanples] 10] 004§£]
Next, exanpl@Rnge thenwithgi hgreerdianphaiAgor exha NS v ’digwy ©
met hod accor d_ir\r;gito the present invention wll be described together:
wi th conpar a3 Rk #ARA®est JEMERT hE imsestted pd vehptiyl nibedided esdes
"was fitted to the drive 15 shaft of the w nding machine, the end of
the carrier RBPESS AowRIR Shethindiichapag icovel carfde Héndang rachisnge
was tensioned and wound on the guide roller of the w nding nmachine.
The peri pher8iths #l¥idc @ rgrngs@eRtndWAgNcbhe WhBGiRE| Toel kadel Igp the
outwards with an angle of 1.5. Used as the carrier tape was 20 a type
havi my a t apEididich T6ChE Tiem BBr ARETHINAY fSckedsedath HawiHgdneperl
of 1.42 mmand nultiple sprocket holes arranged at intervals on _one
side part al’h§StHRFIUHRAU nBY SFrectinh threp beggs inserted in figowe
After the carrier tape was wound on the guide ro]ler 25of the w nding
machi ne, the WRERED thecheReCnyh@rePanicds possible to set the winding

reel correctly.
[Examples]

10 [0046] Next, examples of the winding core, winding reel and
strip winding method according to the present invention will
be described together with comparative examples.

[Example 1]
First, the empty winding core was fitted to the drive

15 shaft of the winding machine, the end of the carxrier tape
iswoundonthiswindingcore, andthecarriertapewas tensioned
and wound on the guide roller of the winding machine. The
peripheral surface of the winding core was inclined radially
outwards with an angle of 1.5°. Used as the carrier tape was

20 a type having a tape width of 8 mm formed with pockets each
having a depth of 1.42 mmandmultiple sprocket holes arranged
at intervals on one side part along the longitudinal direction

_thereof.
[0047] After the carrier tape was wound on the guide roller

25 of the winding machine, the winding machine was driven so



21 as to take up the carrier tape on the peripheral - surface of the
wi nding core while noving the tape leftward or rightward. The skew of
the carrier tape was neasured. The resu%i of neasurenent is

sumari zed in the graphs in FIGS. 14 and 15. 5 When the carrier tape
was taken up, overlap w nding and ordi nary winding of the carrier
tape were repeated alternately, as showmn in FIG 13. [0048] The
inclination Tc of the carrier tape was Tc EL: 2.5 when the tape was
wound in an overlappi ngmanner . |In nmeasuring 10 the skew of the
carrier tapes t%tﬁgésﬁpe?%tcam%ltﬁ@erréé Fhreomonoigin bfsuti@ce of
overlap wound layer up to the original end of the ordinary w nding

| ayer. The sK&WoRAiRg cre Wailedye ks thedtare é6 Tayazdpes iriiohévazdue
when the side al ong which sprocket holes are fornmed extends, whereas
the skew 15 s KAl ¢ft ddaasar Hicfattare vasu@adfereche BhReresile of
w t hout sprocket holes extends. In FIG 14, the left end represents
the start pdi9RSWBIEHEEs dfeRBATATE RBALYBKER I91@TEr dOnBIEhe emmer 15.
represents the vicinity of the flange on the opposite side and the

ri ght® end r dRE5ERe S2EhéCE FARGI Tt 2 FRN 1D, Svarl-aprirding endpedingsy
The broken line around the center in FIG 15 indicates the point of

~ change fromtiigeAfafhf fdLTd et teme ¥are sereapec altranatgiliar s
wi ndi ng. [0049] As a result of the neasurenent on the skew of the
carrier tapehdWie kit e carrier tape was really snall,

produci ng 25mar kedl opd results. 22 [0050] [Exanple 2] _ This
exanple is e@@rﬁ]i afyfpg tRelinaklar &xafprhe 1Caseipr tapg Wagkebc 5 2.5
peri pheral surface of the winding core was inclined radially outwards
with an anmq@qgt%gt@pgwqqﬁp%@%épanoverlapplngmanner. Inmeasuring

10 the skew of the carrier tape, the measurement was performed
from one end of the overlap wound layer up to the original
end of the ordinary winding layer. The skew of the carrier
tape was e;aluated as a positive value when the side along
which sprocket holes are formed extends, whereas the skew

15 was evaluated as a negative value when the other side without
sprocket holes extends. In FIG. 14, the left end represents
the start point of measurement, the broken line around the
center represents the vicinity of the flange on the opposite
side and the right end represents the flange on the

20 start-of-measurement side. Thebroken line aroundthe center
in FIG. 15 indicates the point of change from the overlap
winding of the carrier tape to the ordinary winding.
(0049] Asarésultofthen@asurementontheskewofthecarrier
tape, the skew of the carrier tape was really small, producing

25 markedly good results.



5 conditions set the sane as in exanple 1, the skew of the carrier
tape was neasured. The result of neasurenent is summarized in the
graphs in FIGS. 14 and 16. The broken I'Ege around the center in FIG
16 indicates the point of change fromthe overlap w nding of the
carrier tape to the ordinary winding. 10 As a result of the

measur enent on the skew of the carrier tape, the skew of the carrier
tape was really small, producing markedly good results. [0051]

[ Conparative Exanple 1] This conparative exanple is essentially the
same as 15 EXe9! e [EXe®dst 2hat the peripheral surface of the

wi nding core was inclined radjally outwards with an angle of 8. Wth
the other conditiOhsS SEETPHE 5398S88tin lexarht sake apexarddeot aywert
carrier tape was neasured. The result of neasurenent is sunmarized in
the graphs imFf G5 RFTARACIF] SthefAroRENTDD WINHE G ESLHRIVE hd Edrined
in FIG 17 indjcafes the point of change fromthe overlap w nding of
the carrier ¥+ (HEGHRH AR FuiFRgLe of 57, Withsther gL of
t he asurenent on the skew of the carrier tape, the_ inclination T of
the peri pherd®SHr ¥R S6F WieSHR SN, 25e8Péeily Hreaksr ahhReSrerieg
that the carrier tape as a whole 23 skewed to the negatjve side,

produci ng unftRs PgarBEgFt s. TRIA L icorpRraAERTENER Bt SWjnarized
This conparati exanpl e is_essentially_the same as exanple 1 except
That t he peribiBEaFLSRRs dc FOES et Wi STRDE AKED LABP| HERIA (e
an angle of 0. That @q&ﬂﬁ}ﬁéew of the carrier tape when using the

exi sting mulSF2R pB LEBFESRE PRESLPEFNRNGS H IR bha&verlap

conditions set the sa as in example 1. The result of nmeasurenent is
summari zed i‘hlﬁfe“%r%’%?h@% RIS T TR -0 g her i Sk WATKE N -ound

t he center in FIG 18 .indicates the point of change fromthe .
overﬁgp wi ndi ng ?ﬁs Fh%e%"glrtrp rt}il%ﬁ]?atsblrleﬁ@nﬁr?ﬁ r&FyS §F R @nghe carrier

tape, the skew of the carrier tape was really small, producing
markedly good results.
[0051] [Comparative Example 1]
This comparative example is essentially the same as
15 example 1 except thai;. the peripheral surface of the winding
core was inclined radially outwards with an angle of 8°. With
the other conditions set the same as in example 1, the skew
of the carrier tape was measured. The result of measurement
is summarized in the graphs in FIGS. 14 and 17. The broken
20 line around the center in FIG. 17 indicates the point of change
from the overlap winding of the carrier tape to the ordinary
winding.
As a result of the measurement on the skew of the carrier
tape, theinclination@of the peripheral surface of the winding

25 core is greater than 26., so that the carrier tape as a vfhole



As a result of the neasurenent on the skew of the carrier tape, the
carrier tape skewed, producingunpreferable results. [0053]

[ Conparative Exanple 3] 15This conparatipge exanple is essentially the
same as exanple 1 except that the peripheral surface of the wi nding
core was inclined in the opposite direction, or radially inwards with
an angle of -1.5. Wth the other conditions set the sane as in
exanple 1, the skew of the carrier tape 20 was neasured. The result

h d.19. T
oroken L ﬁge%%%ﬁ%%%%ﬁc'e SRR Pl AR Soratefihne Tpetits.
change fron1;&§5§ &ﬁ%#¥¥f¥% % #gﬁtcgﬁrler tape to the ordlpary

w ndi ng. As res It 0 e neasure the skew of the carrier

wher o the | nali nelbShoraSaet O " r S NG DR Gl o 6a (e as
cosont i al Iy Cha b SeoBet, Shaf d-ie SHERbaal sBERMRero ey winaing
wth g angl ©ot 2" WenirRe ERA AL oY I%ﬁtﬁ‘iei’ BY Bt BE TRV of
E%g‘ghimigte e 25%5?&%%?%{1355% spe st %855§3"Lﬂsi§ng
]gél%st F}naagﬁgggrwigh 11_% c?t%é]p(yo% E%?Logée Ege oG aﬁ[};\er )?s

change fron1 overlap wn e carrler ape t
wi ndi ng.

in example 1. The result of measurement is summarized in
the graphs in FIGS. 14 and 18. The broken line around the
10 centerinFIG.18indicatesthepointofchangefromtheoveﬁlap
winding of the carrier tape to the ordinary winding.
As a result of the measurement on the skew of the carrier
tape,thecarriertapeskewed,producingunpreferableresults.
[0053] [Comparative Example 3]

15 . This comparative example is essentially the same as
example 1 except that the peripheral surface of the winding
core was inclined in the opposite direction, or radially
inwards with an angle of -1.5°. With the other conditions
set the same as in example 1, the skew of the carrier tape

20 was measured. The result of measurement is summarized in the

graphs in FIGS. 14 and 19. The broken line around the center
in FIG. 19 indicates the point of change from the overlap
winding of the carrier tape to the ordinary winding.

As a result of the measurement on the skewrof the carrier

25 tape, the carrier tape skewed greatly compared to the case



As a result of the neasurenent on the skew of the carrier tape, the
carrier tape skewed greatly to the positive side 15conpared to the
case where the inclined angle was O, prggucing unpreferable results.
[ 0055] Front he exanpl es and conparative~éxanples heretofore, it was
confirmed that the skew of the carrier tape can be markedly
suppressed when the inclination of the peripheral 20surface of the
wi nding core is specified wwthin a range of O<T=2Tc. Description of

Ref erence Nuneral s [0056] 1w nding core 25| A winding core 25
2peri pher al ¥ha¥ecdhe inclined angle was 0°, producing unpreferable

results.
[0054] [Comparative Example 4]
This comparative example is essentially the same as
5 example 1 except that the peripheral surface of the winding
core was inclined in the opposite direction with an angle
of -=3°. With the other conditions set the same as in example
1, the skew of the carrier tape was measured. The result of
measurement is summarized in the graphs in FIGS. 14 and 20.
10 The broken line around the center in FIG. 20 indicates the
point of change from the overlap winding of the carrier tape
to the ordinary winding.
As a result of the measurement on the skew of the carrier
tape, the carrier tape skewed greatly to the positive side
15 compared to the case where the inclined anglewas 0°, producing
unpreferable results.
[0055] Fromthe examples and comparative examples heretofore,
it was confirmed that the skew of the carrier tape can be
markedly suppressed when the inclination of the peripheral
20 surface of the winding core is specified within a range of
0<6<26..
Description of Reference Numerals
[00586]
1 winding core

25 1a winding core



2A.peripheral surface 3flange 4inner core 55outer core 6outer

peri pheral surface 7nonslip groove 8marking (m s-attach preventing
nmeans) 9engagement hole (ms-attach preygnting means) 1010carrier
tape (strip) 1lltape 12pocket (storing cavity) 13sprocket hole (feed
hol e)

2 peripheral surface

2A peripheral surface

3 flange

4  inner core
5 5 outer core

6 outer peripheral surface

7 nonslip groove

8 marking (mis-attach preventing means)

9 engagement hole (mis-attach preventing means)
10 10 carrier tape (strip)

11 tape

12 pocket (storing cavity)

13 sprocket hole (feed hole)



26 Cains [Caiml1l] Aw nding core having an approxi mately
cylindrical shape, wnding a strip in such a manner that one side of
the strip overlaps the side of the wounédgstrip when the strip 5is
traverse wound on a curved peripheral surface, characterized in that
t he curved peripheral surface is inclined radially outwards as the
peri pheral surface goes fromone end to the other, an inclination T
of the peripheral surface is based 10on 0O<T=2arctan [thickness of the
strip/ traverse pitch]. [Caim2] The rﬁnding core according to Claim
1, further conprising: flanges on end“+at®8; and a nis-attachnent
reventi ng ns, arranged. at, | east one ,of the flanges and the curved
Beripheral gﬁﬁﬁﬁ@qu15%ﬁ%ﬂ$ﬁ%ﬁC?ﬁ8 'Wﬁﬂ%ﬁP?BBFoégEGFi&ﬁ&ﬁi}WQQ%Q%yL
or 2, wherei nonsIL% strig ropves forﬁed on the peripheral surface
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characterized in that
the curved peripheral surface is inclined radially
outwards as the peripheral surface goes from one end to the
other, an inclination 6 of the peripheral surface is based
10 on 0<O%2arctan [thickness of the strip/ traverse pitch].
[Claim 2] The winding core according to Claim 1, further
comprising: flanges on end faces; and a mis—attachment
preventing means arranged at least one of the flanges and
the curved peripheral surface.
15 [Claim 3] The winding reel according to Claiml or 2, wherein
nonslip strip grooﬁes formed on the peripheral surface in
a circumferential direction are arranged from one side end
to the other.
[Cléim 4] The winding reel according to Claim 1, 2 or 3,
20 further comprising an inner core and a cylindrical outer core
fitted on the inner core, the outer peripheral surface of
the outer core being inclined radially outwards.
[Claim 5] The winding reel according to any one of Claims
1l to 4, wherein the strip is a carrier tape comprising: a

25 long tape; a plurality of storing cavities arrayed and formed



[ Cl ai m 5] The wi ndi ng reel according to any one of Clainms 1 to 4,
wherein the strip is a carrier tape conprising: a 25long tape; a
plurality of storing cavities arrayed ard fornmed 27 at intervals in
the longitudinal direction of the tape; and a plurality of feed holes
pl aced at intervals along at |east-one |ongitudinal side of the tape.
[Claim6] A wnding reel characterized in that when a strip is
traverse wound on the w nding core according to any one of Clains 1
through 5, the ssiddidis agaphed $9gbe.yopod & é?ff ong shde, of. 1
strip overl apslthe side of the vvou%d s(%{\%ilp. dikd (anai%% %gAt%%?i %‘%d
wi ndi ng net hog19frdiiavepser ik AN LpsbEER J007, indhag .C
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wi ndi ng the sidihdy r ide of the strip
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overlaps the side of the wound strip; and wi ndi ng t he

strip withoutc] 2 g Oﬁ%ﬂ@ﬁué’frete'lecﬁ%aﬁf%)?t&?@%SH f}pethvﬁuﬁﬂeﬁtéisocrip

t he above steps being repeated alterna
5 is traverse wound on the winding core according to any one

of Claims 1 through 5, the strip is adapted to be wound so
that one side of the strip overlaps the side of the wound
strip. |
[Claim 7} A stripwindingmethod of traverse winding a strip
i0 on the winding core according to any one of Claims 1 through
5, comprising the steps of:
winding the strip in such a manner that one side of the
strip overlaps the side of the wound strip; and
winding the strip without laying one side of the strip
15 over the wound strip,

the above steps being repeated alternately.



