;1" #3%Re3eu<u* * +t 23t <6F<T<kBh1l 21 May 2003 Packaging Strap Coil and Met hod
for Producing the Sane, Packaging Strap Coil Unit and Packagi ng Machi ne
Equi pped with Strap Coil Reel BACKGROUND OF THE | NVENTI ON The present
invention relates to a packaging strap cdil which is made uRoMag 2008i cal | y
wound t hernopl astic resin packaging strap and used in strapping various
itenms, and a nethod for producing the 10 sane. The present invention al so
relates to a packaging strap coil unit conprising the strap coil, and

further rel at esatRag i PR KSR HREN @ MR PP Mipll i SEX GRHDIslameSe! for
| oading the strap coOil "or. an autonatic packagi ng nmachine.” 15 A tape-like

thernopl astic resin packagg,glgk§§51qg 8Q a3 ] PY8H ko 3 rapping a

corrugat ed cardboard boss or the [ike. The resin strap Is usually

manuf act ured by QL i lefdig; £he Add & reskhp (i.e.
pol ypr opyl ene, p§?§‘§%§ﬁq{§1;@%‘é‘?£‘gﬁt Egﬁglpgéd;nvt?lo{g rggg%h ed % altgéthgpe shape,
in which case drawing and stretching of the resin is carried out at a rate

exceeding the extrusion rate. The stretched resin strap is hell tally wound
up on a tubul ar paper core str I()%f«; = strap coil is
| oaded on 2An automatic pack%)g?%lgﬁgbgoz 1"ﬁl/gryl'fﬁz) v%gg%lggqe, together with the
t ubul ar paper core ._A strap t erein i%‘.succes Ly%Isy t(__:I(gav.vn out _taoﬂ.strap a
corrugated cardboard boxPE 15Ke FPERT "Whdh T R&2sfap ol FURE2BAP%f t he
strap, it consists _of_ the tubul ar, paper, core. %’ge paper ,cor.e has been
marred by the $173p &fd ray A6t begr&%de%l 18 t @o?}geéf‘ctaﬁgfpa‘éﬁﬁﬁfjng s
trap coil . Ili_the gager S e is .stained with a sgn;heti c resi nabased
adhesive, it SVEHFTRPLESTT TrakESF haPdIkio¥of ret§ePed®BlpelsEdThi Rt ubul ar
paper core, which is, no Ionger 10 avail abl e as %pageg_ core or. _a nat erial
for recycled .53pEpRPINASVRALHUFO- BE™ET 2T Feli® tHH 58I PP AP fid "FapBE .
core, however, still requires transportation and yvaste treati ng expenses.
In view o0t h&aMove proi§ eREeSEFanddy Put et 121 2Ppl Fe48EES pEPd- Bpen No.
315690/ 1995 (J?-A-7-315690) discloses a corel ess packaging strap coil and a
manuf act ur i ng At FREL REcFESRP RPereidn b PR RRGH Ad "¢t A% it ieatty wound
in the absence of a paper or |ike core. As shown. i r. Figs . 57 and 58,
the corel ess 20&t¥aptasrl 205 1S &O cfl PRENEH NHOREEWHIPE6 LU IRREAXI S .
The innernost end of the strap 204 is nelt-bonded at a nelt-bonded area 241
with another:ﬂ#@@ 3 aye¥Fap coil reel for loading the strap coil on

an autcocmatic packaging machine.:
15 2 tape-like thermoplastic resin packaging strap

is employed for strapping a corrugated cardboard box

or the like. The resin strap is usually manufactured

by extrusion-moulding an olefinic thermoplastic resin

(i.e. polypropylene, polyethylene terephthalate) into
20 a regquired flat tape shepe, in which case drawing and

stretching of the resin is carried out at a rate

exceeding the extrusion rate. The stretched resin

strap is helically wound up on a tubular paper core to

form a strap coil.

25 The strap coil is loaded on an automatic packaging
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overlaid on the top side thereof. To produce this strap coil, a strap 204
is wound 23 on a winding roller 201 conprising a pair of separable 21 May
2003 right/left roller conponents 203, 213. Firstly, the start of the strap
20a is wound in one turn along the mddl @ of the axial |engtdy pfayvi2003

wi nding roller 201 where the right/left roller conponents 203, 2¥3 are
joined. Then, the strap 209 provi des another |ayer thereon. The | am nated
strap layers are nelted and bonded to each other by applying a heated iron,

thereby form pg & iRl -Rbdedeanea: #ahe OUER 1d1e papar gesle end ot rkRe strap
209 is fixed, a predeternmned length of 10 the stprap 209 is wound on the

entire surfac W Rdi il I a Lpal ly,
the right/lef ?h?:)ﬁ%%? l\(lzgc%gg%ngtés)nﬁ%},’ %&gfm{'ﬁe‘trngﬁgira%ggr% e‘?gg%%@ar e

di sj oi ned and _r.enmy, rom.t kapseail . Nelol IE-TH [ c ess
packagi ng s trcgp COCI? rézok%g] ?E ?%&?hfgglﬁnéckgggﬁg ?ﬁggp co I?o?ﬁeg??ked

| ner ot end ool baecshran: s not o, J ohg the, Bkl oueat dhpeaxis.

Therefore, the strap coi ins firmand solid even

transportatio thi s strap iJ. s .l.0aded a opat,i 0_packagi ng
machi ne, ta%e gpre;\ggirg’s?rdrc%v\%e 5%[5 %%c?r% ﬁé"c?%?gr‘/rrggte gﬁggénggﬁseﬂ%f 8?9@

strapping a c rrggat ed carq:t%oard box.. Qr like,tens_ . As rrent;l_(,)ned_above, a

1 .
heated iron i §%u éfsteod feat™ & ﬁroerueetoér mhr?egaé:r"eaag%)rrllgtﬁﬁ“er?%n?%at‘éd b(‘irti on

of the 25 strap wound on the.w ngi ng rol l.er, so that the |amnated , 21 My
2003 strap poFfifoR P FEitied and "beded toha REF: IOV &P S8 THE®Fr on
fails to gi Vea%hsetsaib\!'éa, hletateivne% tfear:m.esr %guraaeke a material for recycled
paper. The tubular paper core, which is no longer
100 availakle as a paper core or a material for recycled
paper, is only to be discarded. Disposal of the paper
core, however, still reguires transpoxtation and waste
treating expenses.
In view of trhe above proble:ns.,- Japanese Patent
15 Application Laid-open No. 315690/1955 (JpP-A-7-315690)
discloses a coreless packaging strap coil and a
manufacturing I'r.'t‘ethod thereof, wherein a packaging
strap is helically wound in the absence of a paper or
like core. As shown in Figs. 57 and 58, the coreless
20 strap coil 205 has a cylindrical hollow 206 at its axis.
The innermost end of the strap 204 is melt-bonded at
a melt-bonded area 241 with another strap layer
overlaid on the top side thereof.

To produce this strap coil, a strap 204 is wound

25 on a winding roller 201 comprising a pair of separable



t he bonding strength of the lam nated strap 1 avers may vary frombatch to
batch. Prodded the innernost end of the strap is bonded too strongly,
nanely, provided the nelt-bonded area possesses too high a peellng

strength, the bonded area may not peel r@&adily when used ing ? gi ng
machine . In some cases, the strap may be partially torn off at he rigidly
bonded area. 10 Actually when a strap coil is |oaded on the automatic

packagi ng machine, the strap is drawn out along with the rotation of the
feed roll ers. rlifgHtheldstnreated koanpessentst be3st ras .ar e ihted, t eae
strongly, the feed rollers may fail to peel off the strap is drawn out
along W th 1~sdesit ayr tdwweset yes, 2depesdivBgn@n itthe nedttaid O na pOXEr th'éhe
strap coil of the prior art manifests nore defects. Fs a strap coil is
prepared by | aRigRatd NYE atRer apian aesidrlof of e Winds ngorgythpé r a2 otended
in the axial direction. rlthough the innernost e..”.d of the 20 strap is

bonded with ayhayes @ﬁe'Ql%m&ﬁﬁﬁﬁﬂai@ﬂléhetw%bcﬁ$@tEesb3QfiﬂEBhHQZFWDST
rows of the s crap coil which a:~ially nei ghbour the bonded strap end are

left ur. Bondediwdd, resdeat t@et hatayesssl arinateds thapeRr Sighea strap
coil may unw nd or collapse at the 2~ non-bonded area. 21 May 2 03 For

transportati gL &f,0r 208y ot R AR la%oarétﬂg:a&awﬂss are haiddwrizgntally

and stag:ed on top of each other as shown the a::1's on

ented verti caLL}(édel&Ste?' bhcroPakt o ls @r_eranveexféfgn%bhas

stored in a pack:age (shown y |nag$nary Eac strap coi

uneven side sppta Qymgiltt%%nd"!?:%? tah§4§9'9€ S @XTeS}r{ k18 SfLcks out

- i n some Iayers en a plural Ity o strap col are [ald axi sw se ver

tically on top rom%hchro geﬁo 438510 gawn i 0, F e ¢ 2Pm 1 hAG g‘l%ggtoﬁ dpe strap

101a prolectlng i Qe surfaces of t he strap coil an be bent ar

def ormed., TheFﬁér%Qrca | 5491, yhi g hi’Jhqu‘ng?ﬁ? 0?‘ r@petse‘tgx_f cfo%fforg_? oz the

edge is Iess el’y "t ¢ ensur &€ snoo supp the s
auto:, tatic 1& R%%%%?'@%le‘””d& ‘to form a strap coil. Finally, the

right/left roller components 203, 213 of the winding

H
|_:

ler 201 are disjoined and removed from the strap coil.
Thus cbtained is a coreless packaging strap coil 205.
15 In this packag.j'.ng strap coil, th.e fixed innermost
end of the strap is not drawn out into the hollow at
: the axis. Therefore, the strap coil remains firm an.d
solid even during transportation.
When this strap coil is loaded on an automatic
20 packaging machine, the strap is drawn out from the
outermost end and used for strapping a corrugated
cardboard box or like items.
As mentioned above, a heated iron is used to heat
é predetermined area on the laminated portion of ‘the

25 strap wound on the winding rollexr, so that the laminated



To protect the side surfaces of a strap coil, the strap coil 101 is
conventionally transported or stored in the formof a strap coil unit shown
in Fi g. 56, which includes a pair of disc pads 102 applied on each side 20
surface of the strap coil 101. Each discé4pad 102 i s nade of %ﬁqggfgbﬁ3and
formed w th a central hole 102a which corresponds to the cylindrica

hol | ow 101la at the axis of the strap coil 101. r pair of pads 102 are
integrally joined on the side surfaces of the strap coil 2j 101 by a
plurality of strans ;1 &G flenae d@ad behdelt MR OO3 the,st-eap coil
101 and the pads 102 together, passing a::ially through the hollow of the
strap coil 10%sapdet heoROkgs19f s hes PAGS sEQP 1@ elOh Pivd-ald Ya€60851 Ng the
outer cylindrical surface o. the strap coil 1Cl. 5 Since the cardboard pads

10? cover bothpsi de ur{fces Hgthe Stad 160117 d0da beagdge, oL stheystrap
101la, even if it may unevenl y project or sing, is protected from

def or mati on ok .4ayage, n Nonet hel £5sac LAS PEeR3Lald LR sSuch- packaghpg 10
strap coi 1 units is not a sinple task, because the process requi res
posi ti oning the pads n b Bl dle: SyrLecen (9t ha strAp woid; 403 and
thereafte?gtyP%gE?heﬁﬁgéggfher by a p_ura%?%y ggjétgaag fgSFﬁg%sl%or an
aeto: 1 at ¢ pagkagle Q- A Ia8e80Ul pDEd Lz W 10,2, 4 ap Goid rgg! and
operated for pac}:aging an item auto i car y, the strap coil” reel tsually
accomodat es a_strap.,coil_c r,.sin St woun round a tubul ar  paper
core. The striﬁr&ﬁ tt?’ee hei %g}gﬁ ecfsage%o?aeygrf)c’teﬁgr?ﬁ aﬁf‘gﬁqiysw%’ﬁé‘elﬁ%a into

t he paper 20 tubghgndagggggrtsmgg 45%”E-~6§SEQ% 822259|§ ntt thqgg‘nay be
adopted a cylfﬁdrlc stracidre rnh'co#ﬁprl seS a Cyl i 8ef “DABSE" di anet er
is slightly spaller _than,the inner dianpter of the paper tube, a

t hr ee- par al | ellgmé1 'sff’ﬁcs:]tlﬁ'r et?rrlnv\ﬁif%lh ‘?ﬁrg **pa éPrSrYFg%%“gﬁépo“ﬁe? he i nner

r
cylindri Clebl SKrcftauCa_qu, tw eezPaapesrt;aupb%oafl tihsr ?.%aded on the automatic
packaging méchine, the strap is drawn out along with
the rotation of the feed rollexs. If the lzminated
layvers of the st;ap are bonded teoo strongly, the feed

L)

lzve

[{1]

(b

S

ail topeel off thestra

n
'f}

rollsrs may and woxse,

-

135 destrov themselves, depending on the rotation power.
The strap coil of the prior art manifests more

defects. 2as a étrap coil is prepared by laminating a
strap in a spiral form, it is somewhat extended in the
axial direction. Although the innermost end of the

20 strap is bondedwith a layer or layers laminated thereon,
the rest of the innermost rows of the strzp coil which
axially neighbour the bonded strap end are left un-
bonded with respect to the layers laminated thereon.
Suc}:1 a strap coil may unwind or collapse at thé

23 non-bonded area.



21 May 2003 circunferentially evenly spaced positions, or a flat-plate
structure which conprises a pai~ of parail el places. Wen the core el enent
of the strap coil reel holds a tubular paper core, the strap coil reel is

rotated by the inertia force gene=aged le the strap is dramgag@ooBr om
the strap coi 1 b_~ the =eed rollers . Unfortunately, i n i nserting the
core el enent into the hollow of the coreless strap coil, friction with the

core elenent may induce the strap coil to unwind 10 or disintegrate on the
inner cylindrical suféacénarapoftaBeshdes; sheosage,e thenwtids matt
applicable ~o a coreless strap cell which has a defornmed oval secti on and
t hus an oval hottrew, colilch are dfdish lobskrvedadls and stalchedron top
transpo=ration o. the strap coil . If 1~ the core elenent of the strap coi
reel cannot bef reed edhart asasrdeforiredibhol $ by withithd apasst bientt@d oad a
deformed strap coil on the strap coil reel. In fac t, if the core el enent
conps i ses threeeipatalyl.el usansl oy, aapgiairofo f | st rpbatcesi1d t1canaert er 20
a hollow of a strap coil having a slightly deformed oval section.

Nevert hel ess, waelefcsuchy cdtstedt ances, phbekaigenersicybhndni cixhaginbage of
~he strap coil surrounding the deforned holl ow cannot receive a
circunferenti windy.equakhy sdirapersad rogcenadsunekesildi dahenrebeest raw ~5
coi 1 gets thinner, the hollow of the strap coil my be 8 21 May 2003

further defornpd dam@r@ thnkaBothare 886t b ONc10E s sayal @18esthons 86l oaded
on the core el enent of threeparallel-rod structure or flat-plate structure,

re specti vel yin sémaeia%l:s Thensty ap Coitafeel, eannatr L§ av, puL apstrap
fror,”, the strap coil simoothly. Mreover, the S trap coil reel fai 1 s to
draw out the Siyap d0sthg: vl kEabe-end f0ry Wharoy eA8ANSch S OREx, as
10 shown in Fig. 55, the edge of the strap 10la projecting
from the side surfaces of the strap coil 101 can be bent
cr deformed. The str‘ap coil 101 which includes a strap
l:.ent or deformed on the edge is less likely to ensure
smooth supply of the strzp 10la in the automatic
packaging machine.
To protect the side surfaces of a strap coil, the
strap coil 101 is conventionally transported or store-d
in the form of a strap coil unit shown in Fig. 56, which
includes a pair of disc pads 102 applied on each side
20 surface of the strxap coil 101. Each disc pad 102 is
made of cardboard and formed with a central hole 102a
which corresponds to the cylindrical hollow 10la at the
axis of the strap coil 101. 2 pair of pads 102 are

integrally joined on the side surfaces of the strap coil

25 101 by a plurality of straps 103. Each strap 103 ties



w the rotation of the strap coil reel depends on the inertia force
generated i n drawing out the strap, the 10 strap cons tituting the strap
coil may bite ~ nto the core el enent and~get entangl ed or disintegrated,

when the strap coil beccres thinner. Furfhernore, where the quﬁ£%?§6izreel
is installed on the outside of the aL:tQ ,13ti C p3Cr;'uG .~y mCln
t~'1r are SG:le 1~ possibilities of hurting an operator. Wen the

nmel t-bonded end in the coreless strap coil is peeled off fromthe bonded

|l ayer, it maytwieolstendid \eSPLi 100 bagktnbopgawi Lhat begreataid onpHisihg strap
coil reel, possibly at an operator. 20 SUMWARY CF THE | NVENTION In order to

sol ve the abowe iprob} epBrotid® RMRS YY1 LdWY it | ORe P OYa@eT oft PACKAGE AG StTap
coil and a nmethod for producing the sane, wherein the innernost end of 2~

the strap is themhyi1fkixed taePpeMENt o b OAHHUL @ ia 2ily Mo 20934 the
disintegration of the strap coil, and further, the s~rap is snoothly drawn

out to the ulpi;Rte apdi when.cAn oyed- & egs sthaPRitk Ancé L My gAnot her
obj ect of the present” invention is to f provide a pac~:agizg strap coi

unit, whergin it ef fegldaely Pravmeid s fef guat i phs and hent natnt he; gdge of

the strap which constitutes the side surfaces ef a packaging strap coi

conprising a |0 stfa hdes, thi r GOl jf,o 1
manuf act ur ed Pﬁ“af%?oé%i%\%rgﬁﬁa%n’é?? ggﬁar??lér' gkgj%e%:dgge? ot%éghp%];gs%rnté

invention is {g,pr ovég?na jpac @génaggi \Igae@.ggilyp&%%?gggeg:wégn% st%gp coi l

reel, wherein thé’core ess stra ,_even©i forned, r. be oaded
cn the strap C?%kéﬁ?&%e b WUt Saq np$£'9a%53%ts firmy coiled state.

Wth this str%p COi a strap can be drawn odt safely and stably to
the ultimte end. IQO%Q@%éEeép? @QQVSEQE@géy¥%¥(g46§&§h Q%kaging
10 strap coil units is not a simple task, because the
process requires positioning the pads 102 on both side
surfaces of the strap coil 101 and thereafter tying them
together by a plurelity of straps 103.
Zs for an automatic packaging machine eguipred
15 with a strap coil reel and operated for packaging an
item automatically, the strap coil reel usually
accommodates a.strap coil comprising a strap wound
around a tubular paper core. The strap coil r=zel
includes a core element which is inserted into the paper
20 tube and supports the same. BAs the core element, thare
may be adopted a cylindrical structure which comprises
a cvlinder whose diameter is slightly smaller than the
inner diameter of the paper tube, a three-paralleli-
rod structuré in which three parallel rods support the

25 inner cylindrical surface of the paper tube at three



present invention provides a packaging strap coil 20 conprising a nunber of
| ayers of a packagi ng strap wound helically and corel essly around a hol | ow
defining an a~:is of the strap coil , the strap being nade of a

thernopl astic resin at |east on an extermal surface thereof 121"‘0‘52?0@33
plurality of perforations are 2~ pierced in the vicinity of an I nnernost
strap end 10 21 May 2003 through to a plurality O Strap |ayers | am nated
t hereon, and wherein the laninated strap |ayers are bonded to each other at
a melt-bonded area, oL PEA AN, * dhen POTT BREEY LT (RACK PEREOT AbLONS - 1
this pacl~:aging strap coil, 1"t is destrabfe to provide a plurality of
perforations pierced,p_t LCl.0iLty,. 0 e S t.r.a h gh to a
plurality cf gt‘rae{:p ?Ja%/gfssh’?r?{gﬁlhﬁgt%%l{:ﬂgberﬁ’yn%é%ggl% PS ldupge:géejr%hggrﬂst ood
that a thernopl.astic 10 resi ackagin trap oved in_the. pr t
i nventi on con%ﬁ%ﬁﬁféu(ﬁ%égtgggtﬁgggnﬁgggﬁﬁfréiﬁ%ﬁy |% gﬁéptﬁggﬂthe
strap.:~ay cor.”, prise_a thernoplasti c resi_r. alone. Hut, qn the,.ather
hand, the str&ﬁ%é%'ﬁetﬁay f aPFEréoiﬁﬁegﬁemﬁf‘a%hggélsm%%£e‘Fs
coated with a 1~ thernoplasti.c resin.. Mbreover, in_the ckaging,_strap
coil, i~ i% préfedrsdf 2@3{ otq"per &4t vt tfr?ercpeerq‘eoq’%T?bﬁda‘éh?get ﬁge Se2ap
circunferential length, configuration and position thereof, as |1 as the
nunber of 1 afiSn&FESt3ADb 153%r§h205FﬁF8u R Whiceh Fife et FUtt RS shoul d
e::tend. These paraneters are _deterpined in view of the n?ter?al, t hi ckness
and wi dth of the palRdfingiREFEPY TRACHLT THRYI IHH FaEEIS SERERTI BT EPS

exhi bit a bal anced bondi ng strength and peeling strength. 2~ As descri bed
above, the stit®® dlle¥ PRethBorereles Di1SWEFP 2603 1t FFdtifriern swith
characterised in that the la:~inated |ayers in the vicinity of the innernos
t s trap end &he sohtRed® t Bgenfefadt tHEHET T - PORJEGARPa S OtHe Yfel4n'bohdedar ea
provi des a stable bonding strength and serves as the ~ core of the strap
coil. F.sl0a resul gistmeegrapecaAnl &6&s AdPSIwWrHd B AT RpSHHOEER4 i nner

cylindrical surface. Besides, the strap can be stably |am nated
thereof. Besides, this core element is not applicable

to a coreless strap ccil which has a deformed oval

section and thus anoval hollow, which is often observed

(=

- during and after transportation ¢f the strap coil. I
15. the core element of the strap coil reel cannot be
inserted into a deformed hollow, it is impossible to

. load a deformed strap coil on the strap coil reel..
In fact, 1if the core element comprises three

parallel rods or a pair of flat plates, it can enter

20 a hollow of a strap coil having a slightly deformed oval
section. Nevertheless, under such circumstances, the

inner cylindrical surface of the strap coil surrounding

the deformed hollow cannot receive a circumferentially

equally dispersed Zorce. 2As a result, when the strap

25 coil gets thinner, the hollow of the strap coil may be



on the bonded |ayers to forma solid strap coil. Wen perforations are
provided in the vicinity 10 of an outernnst strap~end through to a
plurality of underlying strap |ayezs, ggstrap will not unwi nd fromthe
outernost end. This arrangenent thus sav t he troubl e of f'ﬁ#ﬁﬁa§§503
outernost strap end by taping or ther:~al nelt-bonding. .

perfcrations are judiciously designed to hold the bal ance between the
bonding strength and the | peeling strength at the bonded | ayers of the
strap. Theref diurtbartpelonmelfaidrot fet Faanasted pocttiioan o6 at Beustteap i s
nmut ual Iy bonded with a stable bonding 20 strength at the nelt-bonded area
formed al ong tsmcperiphery dfoaded penf othei R rOn etliemestthere thantireier use of
the strap coil, the bonded strap | ayers peel off properly at the

nmel t - bonded ampesmalbsleaddofstboictgréopd Hiatgprhatragptrcdmrehi ge~
connection, the present invention 21 May 2003 provides a production

nmet hod of the saboyeisélgp caiflcewhath, cohprd sesp tdvel streps obnrtcsl dr@wng an i
nnernos t s trap end on a winding roller and la.ai nating a~ pluralit ~~ cf
1 avers onstheut nmestpap Strcap tenel; s prepcicrd t hendathbgted strap | ayers
with a perforator heated to a predeterm ned tenperature, thereby to forma
perforation and nel Mdiscpetri pheeys twistthdroaVii nge ¢ hef e § ot at ek alvr 6t he
lam nated . 10 strap layers to nelt-bond the periphery of the perforation;
winding a req¥nd ed danglhtak Lﬁ.’ﬂEiﬁhl"apehG|Ld'aﬁa'l'dl'yeﬁl’rdasé\ng.w sghag rol
ler to forma strap coi 1; and rE .*".JG=:?=t}"le wl.*. . A~ _:'"Ig =G~ ~r
=r~J:. Aot~ tf’n“é-“f‘o@Elon chTﬂh&het&rézﬁuebmn rr&tahoaep&heswadl fgerol l er
may expand or contract dianetrically. The dianeter of the winding roller is
expanded whil @ ddve: Sireprits YoHed akley 60N dhra W HdNAu S tHaPs €0kb, the
Thereafter, the mnndlng roller is dianmetrically contracted and reaned

. from t he; @0 st eeid s;lmwsﬁt@ﬁé %t Ade cBenf RL atie B the thi &ageform of
. a needle or a plate. Further e present invention provides another
element and get entangled or disintegrated, when the
strap coil becomes thinner. Furthermore, where the

strap coil reel is installed on the outside of the

ck kacing machine, theres are some

-

m

sutomatic P

15 #ossibilities of hurting an operator. When the
melt-bonded end in the coreless strap coil is peeled
off from the bonaed layer, it may violently spring back
along with the rotation of the strap coil reel, possibly
at an operator.

20

SUMMARY OF THE INVENTION
In order to solve the above problems, the present
inventicn provides a packaging strap coil and a method
for producing the éame, wherein the innermost end of

25 the strap is firmly fixed to prevent unwinding ox



met hod for producing a packaging strap coil conprising 2~ the steps of:
r~cr.znd~nga7”nna?2lll~laY 20p3 a ~a ~am-'nating rfioSt strap
en stxa a plura, ,~anaw-~",ena; z~y of la _ers o '~ndi,~g~oZlex 1
zrradzatzng a n the =n~~~'"'gas aYers, tie |aser bea t pe.~;?|eméym@/ ~
~0X.~n a pert mon the Ildm.~~ate . , i . xatzn and nel4" sirap’on th w
ndlng a reg4; e bond its a vvz' ~dzng roller d length of the s refio;~zn9'
the w. to ~ rma stra trap ~"elica 11Y znd; P coz n a roll ~ this plduc n9

taller frmt 'g¥a;dt@ BYicR~cEZRHPBIHrr B8 TJi@P, CRhd~ i Be r PARG L~ NI
to~ ~er of . co roc the W, s'ra the c~ynd~n t di Rmetrz nd= =ng zsS woun,

thereo ; g rolderags ;8- Rriddyly headnNousnc20 the ur e apded dng dleg T,

~ T '~ a stxa wh' fhe xenoved fromth" e~ .~s dia.”~e r~y”, p coil,
~, heree ft a sg L,)éderf 4 XP-20y;Qfk he~xak ITc(;0|l - contract ed . ~n~
fi Pol xtant 4o prﬁDle ob re II'-Drd%étz‘w ~ cnfzg~ rat.io c”zbe the c r

methods. ; as tie n qug; m |7t e%s then h
10 whzch the pe og ILJ%P‘mQFgEgd aé pexFa&g‘té opefgy(%%@a%g d'eteroe’ifjr'gt “n

Shoul d Yen the sLra ~ S ~ .0 d. Ihese D
~h’ ough st>§<a £1hé Bac ag?‘r‘ta sgtl\#g L]t-'er ggl @f' pk?tt’Ex pee‘?ﬁ, yers

e' ~hzb.i t tra r.eb~ thh eS$ an Z stre h..a_ ced bna ~~
t he | ani nat ed %h ?ﬁgé‘é’e&é' PL fsﬁe%g% 1’“ Qg oducti:a?%nqﬁe"tghggg €gge
needl e~sf aPed 4 2 erforator rov erat on

circul ar secti®h, tlké?tds'érﬁiéat’ l§|§‘a§8(§’sﬁé'rtf“btr h%r%v%lp ’é‘BEFFoF&U on. of
rectangul ar section or other sectJ on _corres onct%l ? (Sj(he section of the
perforator. ARTTHAFIDE)S §7raPan°eJr SOFRIM I ¥R At bﬁa& H‘b?‘éOFdse Cata
perforation of_ snaller dianet r empyvi ngét he ccnpenents in the

i rradiation ar¥ss*fRSandthet §§5é\ét ColgmpalEld £&F theRusBC5P FSedt - 8haped

or pl ate-shaped, perforat ors, the |l aser beam application requires |ess

e: ~pendabl® coigthe ft@anner.

" A further object of the present invention is to
provide a packaging machine equipped with a strap coil
reel, wherein the coreless strapcoil, even if d=2formed,
can ke loaded on the strap coil reel without sacrificin-g

15 its firmly coiled state. With this strap coil resel,

a strap can be 'drawn out safely and stably to the

) ultimate end.

In view of the above-mentioned objects, the

present invention provides a packaging strap coil

20 comprising a number of layers of a packaging strap wound
helically and corelessly around & hollow defining an

axis of the strap coil, the strap being made of =
thermoplastic resin at least on an external surface

thereof, wherein a glurality of perforations are

25 pierced in the vicinity of an innermost strap end



10 From anot her point of view, the present inventi on provides a strap coi
whi ch conprises a nunber of l|ayers of a packaging strap wound helically and

corelessly around a hol 1 ow defining a®» axis of the strap coil, the strap
bei na made cf a ther:.”~.onl as tic =esilh at |east on 1~ an £ gpgﬁb
surface thereo~, mhereln a portion of the strap which constltute ?nner

cylindrical surface surrounding the hollow is peelably bonded by an
adhesive to another portion of the strap. Tn this strap coil, the

adhesi ve- bondicRg oGafh b@ o20aefdpet £di bt Vari Qusr ARNNaFer 011 Sxopted a
portion of the strap helically wound in the vicinity of the hol | ow may be

peel ably bondedehy% AN aghgsiwe -l Anot el aRemtaitiy odt £hg stahan J amd pated on
a top side thereof. Ot her wi se, a plurality of layers of the strap |ani nated

2~ al ong eachyg iRy L%regcﬂfotcp@rhé){|§Wew-g)§n@93d§gew&%é¥ aldmg2l May

2003 peelably by an a hesive. Alternatively, a plurality of adjacent rows

of the helically waundislsan amy. be dopgedsiubial | ¥ Peelabil iy arm adnesive

which is applle i nher cylindrical surface surrounding t ol | ow

The adhesiyves tar, ”&%ﬁbovet AOYUIPOL 5 BB o DB SO RN LIRE L5 ¢y of

hot - el t - type. Stll anot her “met r “produting a packagi'ng sttap coi

conpri ses the RS Hiodl wngg'c@% 2 't'?xréerﬁi‘)éin§1(»a send felld gﬁrldsy" on a

wi ndi ng roIIe orm an inhnernost strap | ayer; app yi ng an adhesive on a

top side of thg ?%rag%glowc? ghq:wgd;sﬂ ag%lg c% £, A LgGU J ed

" _ength of the § 1ca 1< on e5|ve appli'e porrlon of the

str to for a str 0|I and renoving the wi riding roller fromthe
strap coil. 2Phé %bovét%?B Plgn nmet hod, the adhesive may

It should be understood that a thermoplastic
I0 resin packaging strap employed inthe present invention

comprises at least a thermoplastic resin. - This means

fD

that the straomayvcomprise a thermeplasticresinalon

But, on the other hand, the strap may be made of 2 £ibre,

pager, etc. whose surface is coated with a
15 thermoplastic resin.

Moreover, 1in the packaging strap coil, it is
preferable to ﬁrescribe the perforation as to the
circumferential length, configuration and position
thereof as well as the number of laminated strap layers

20 through which the perforation should extend. These
parameters are determined in view of the material,
thickness and width of the packaging strap. Thereby,
the laminated strap lavers exhibit a balanced bonding
strength and peeling strangth.

25 As described above, the strap coil of the above



be coated by pressing a coating roller of an applicator 20 against the
innernos t strap |layer wound on the winding roller. Instead, the adhesive
may be continuously injected between the innernost strap | ayer wound en the
winding roller and a strap which is beingllam nated thereon, zﬁﬁéy?éqste
of an appl icator which noves along 2~ the latter. 21 May % "

anot her nethod for producing a packaging strap coil conprises the steps of:
wi ndi ng an innernost strap end on a winding roller, with applying an

adhesi ve on asl@é{i@{h‘i—)ﬁ P§ Jhaa\&eafété):f 108 SRR d @We”aéﬁgnélc‘é'&gls?/%hsa i al

end of zhe mnndlng rol winding a required length of the strap to forma
strap coil: 8 ndi e NgL LAk dramihe, sirapeCOLLgeqlO
Herein, the a he5|ve‘%%§ %Qg gg g a%n?heh\ayers ofet%e strgp IanFnated

al ong each axia)g g, 0, 2l g gfﬂ 09, Qlekel - o Now ok desChbRbINatuLNS to a

packagi ng strap Cor T uni —esent |nvent|er e packagi ng I~ strap

coil~. unit~co ru;d§és apggggqln% g&{ #% rléggméfgfggkgglgg strap

wound hel i cal Fy Tand™ cor el essl'y ‘around flnlng e axrs of the
strap coil, the stra nade of a t ernnplast Q n at Ieast ;9N an
external 20 s0ffate® hgg rﬁﬁ’d ? pai r osf Ui seS8 % dsgt =

conce: ~tricall 05|t|oned a d pee bondeg by an adhe ive.,on each side
surface of th&® sefsr aﬁ)"f:oi‘f’wm n t“hlcé’qg‘tar‘%/isp m £RngX T Y fﬁﬂd‘ Hap© Fﬁ'ﬁlcl ude,

2~ in the centre hereof Iurall y of central a May. 2003 whi ch
oo Tol ded  meb AR ol a8 BupEn: nhe R 8 £ b BRan Y Wi ROP24

; on the bonded layers to form a solid strap coil.
When perforations are provided in the vicinity
10 of an outermost strap- end through to a plurality of
underlying strap layers, the strap will not unwind from
the outermost enc.!. This arrangement thus saves the
trouble of fizing the outermost strap end by taping or
thermal melt-bonding.
15 The perforations are judiciously designed to hold
the balance between the bonding strength and the
| peeling strength at the bonded layers of the strap.
Therefore, on the one hand, the laminated portion of
the strap is mutually bonded with a stable bonding
20 strength at the melt-bonded &area formed along the
periphery of the perforation. O©On the other hand, in
use of the strap coil, the bonded strap lavers peel off
properly at the melt-bonded area, instead of being
forcibly torn away.

25 In this <connection, the ©present invention



the strap coil. Desirably, each pad may include, on the outer circunference
thereof, a plurality of external flaps which are folded on the outer 5

cylindrical surface of the strap coil. Araother packaging strap coil unit
of the present invention conprises : a pdkaging strap coil &
packagi ng strap wound helically and corel essly around a hol | ow defiTi ’\
the axis of the strap coil, the strap 10 bei ng nade or a thernoplastic

resin at |east on ar. external surface thereof; and a shape retention plate

for substanti a%f&!vﬁge'szra' ot ddec t nper 11@3£|H|omrd$a‘ihéué$@98 sWRREQURASNg the
hol | ow. When the shape =a ten=icn plats.' s rol 1 zd and i r.sér tad into

the hollcw 1~ fi ; the AP £05 | chist |te§,scadjabl a of supporting the ~ nner
cyl indrical surface of the strap COI| with a resilient force in an

unrol l'ing direction., Prhategabhunddenshans: £ &5 @id oR PLakkihas 3 muual |y
connectabl e portion at each | engt hwi se end portion. Further, 1he shape 20

retention plate, goy. conutlisy & pA- Plistids Tor0rd bh Lhe Yh6llioe Of and
oriented paral to one w dt hwi se SI and a palr of extensions
projectingsfro gm‘;gg gyaer wi dt hwi se S|de When the shape retention plate is
rol | ed and’i nserte nt'o the hollow, the extensi ons are 2~ fitted in the
slits . In addition, p£Q§c$g§pe Egteng}ngq el MRY. 2003 8) hcorrprl se a
plurality of edge p| eces provi ded on” eac Iengt hwi se Side 1 ereo f Or

hol ding a wi dthw s O,_a né he st cap Soil. Hhnally, the description is
directed to a pa’f: agi n chine. % Backa |n‘g‘ cﬁl ne of Cth present
i-nvention is ST UI ed stra eel c commuodat es ckagi ng
strap coil conpti ggﬁﬁi gﬁo g8E5‘g| nﬁgggoaﬁt\/ﬁfdﬁ BT cgﬁ: 15° aﬁﬁl‘f%ﬂ%lrggsl y
around a hol | ow defi nJ an axis of the tra c0| r 10 Qel ng made
of a' ther rmpl astic r’e% raaﬁ“ﬂea@? ® oR®4: °err néfc’g‘u fha?cef%)rﬁe?éb Yuhi

athep n i ne 3utOrraL| an Item vrl 2 st=ap S drawn
’ OJt al o: 38 %ntltg ?%?Fﬁn 5f tR& st%’réfbé %T IRRAT ¥ BE EPPeel
corn=i ses a co=a Ie~' ent whi c'~ car. contrac= 1~ dlarretrlcally in at

| east one end R4ET2bR5487%s to b~ inserted into the hol low of the s txap -
coil.,, and which can dj ametrlcally e:rpand inside the hollow into a

circul ar-section cyl¥imAirgcareiuiape spnakhi ot b"eh%rse"s‘s‘eﬂ Nyat mEt

portion of the strap which constitutes an 20 inner cylindrical surface
surroundi ng t I8! Hot$ ot "EdM % XSt PabFe PAEKad Y B hFA& léqdnShed with the
strap coil reel, the core elenent is corrposed of a plurality of care plates
whi ch const=tute a &ATINGFeEatheivEuftarenee6f f’f’lé"‘ex}banﬁ“e%hﬁo’-b‘e—ekenent

2~ each core pl ate bei n% di spl aceabl e in the radial
15 In the production method, ehe winding roller may

expand or contract diametrically. The diameter of the
winding rolleriis expanded while the strap is wound
thereon to form a strap coil. Thereafter, the winding
roller is diametrically contracted and removed from the
20 strap coil.

Incidentally, the perforatcr may be in the form
of a needle or a plate.

Further, the present invention provides another
method for producing apackaging'strap coll comprising

25 the steps of:



21 May 2003 directions . In this strap coil reel, the core pl ates may be
di spl aced, by a |link nechani smor by air pressure. prtherm)re in the strap
coil reel nounted on a desirabl a packagi ng machi ne!3the core el ement : nay
be conposed of a plurality of cqore p=eces which together constitute a
truncated cone when co;.front eledtz_h ch other. The core elenent of th m
arrangenent can contracta»dd metrical Iy eneap extreme end of each core a.V2003
pi ece conmes closer to the ot *na/m eas the coré 4u§$enent can expand
d=armetrical |l y when an etsfrene end 091’ ae@am,,.céqre pi ece §é’p%apatae§ farther
away fromthe other. “he pa%kagdng : ~achi ne of tlreopr esent |nvent1f’ mnr;s,. 01
a.d;rantageously eru' _pced with the strap coil reel as ¥ ’-‘-l‘c*eg rU?ed abovetier
Since the strap coil reel grbpesky %en3| ons the packaging strap,“®henstrap
is prevented from-brtu@ into the &ffap §0jl. Therefore, the strap corT m°5t
| oaded therein is neithér def ap d ?2n sectr%?r’-" nerg ynwound at the inner cyl

i ndrical surface. BQ§é des, by §5dets gﬁethe coré”bltergant to
contract/expand di arretrlb‘a“Pézyy,(l e. the the corée @l@w t can
be reduced and increased) , the strap corl reel canr‘?)@d,n ded with a Lrap

def ormed eccentric strap dcnﬂ;d whil e effectively preventing u’ﬁ@ulnd g
thereof on the ir ~ cyl |r|31 Ard ca Lsurface To be specific, when fhit s
core 20 21 May 2003 @mmt s di arretri‘eéfalé,I ontracted, it can be
inserted with respect to the e’f’ﬁrmﬂh hol | ow o%‘ gh‘éfs&}r p coi ? . Thereat
ter, the core elenent isrameanetrical Y & :panded and §§@d}a%9ar nst the
i nner cylindril@al surface o. tH& sh@a‘y cor I BRI'EF DE PTI ON FIEl.z
DRAWNGS Fig. 1is a perigpeg bl ve view of pear ance fcaapacF gl ng
ﬁtrpqrb 10 Frg x%’(% e!rs? ectrono he main

strap coil of the, g&esent in

part of the . abov ack ng strap c Lb‘i loran Fig. 2 ( e atggctron of

the main. part OE .a”ot her aCRegkpg st =ap cor t”eldg a) is a SPdeowj ew of

a perforator fcr |€r‘”e~t|ar A perforatci»oncd,,p e packag Nng toler %/ coil o.

1~ the inventi o;} Fig. 3(BY |t$1eawplnan vi ew tﬂ%?éofdl.a’nd Fig. 3( ‘)”ﬂSna pl an
oraa a)gJorrred by 9ing £olla, °all

vi ew of the per
d hereOH

The
nds
15 “hg rol;



the perforator. Fig. 4(a) is a side view of another perforator for fo=m ng
a perforation in the packaging strap coil 20 of the invention; Fig. 9 (b)
is a plan view thereof; and Fig. 4 (c) is a plan view of the perforation
formed by the perforator. Fig.'5(a) is d4&ide view of still %cl%??o
perforator for formng a perforation in the packaging 2~ strap %:? t he
invention: Fig. 5 (b) is a plan view 21 21 May 2003 thereof: and Flg. 5

(c) is a plan view of the perforation formed by the perforator. Fig. 6 (a)
is a side viewOfryels @P%hc?hl’:‘ﬁéfé) IO*OEQELBHVJQr&@c@?éf—%@&t%n' n the
packagi ng strap COIT the 1 nventi on; 6 (b) is a pl an view thereof;

and Fig. 6 (¢l s aaep‘laaé‘eykfﬁ’ggfduyée»f%e{af at;BPB-- ed ztf‘c?rQ‘éEE rator.

Fig. 7 (a) is 2 5idé View o t her per orat or or fo mng a per oratlon

in the packagi, 'kgéil_;rtaaaaix?i( flgegé BF ok DYEOLI QQﬁe fcoér(é@n pdi 1 3Pl an

vi ew t her eof ; an~vi ew of or at or méd by

the perforatororabg sesé@loboé‘tﬁ' 3? YEgY Toora S‘é'lte ,Lg%p.ghéggr{osgytor tor

formng a per € on In the pac ag| ng I~ Strap coil o nvention
Fig. ~(b) JS | an vie ereof; an 8 (¢c)s pI n yle the
per f orati oh f%repr?érbl lbrfatcr\qa é?f‘o?af‘o?roff‘l%e S(é ,“‘|°§a211c S|rge Vigw ‘g; a yet
further perforator for formn rforatlonlnthe ckagin 205r pc
of the invent FORTFRE B BAN% Je{"get F GRS He 2D - P g:%‘(f % aqb‘ °Fs

pl an view of the perforatlon orne erforator iq. IS a
devel oprent  sfR&Wig t & |ﬁﬁ8F Eyl |”hi|‘?¥8%ll’ s ??‘%ﬁeegur?%uﬁ%ﬁ %ﬁ> fdl 1 ow

11b in a 2~ pack ng strap coil; and b May 2003
devel opnent s Egc?ﬁgl%ow?@eghg |ﬁﬁéFecflq%ber%cé\?QSé%Fﬁfé'sd:r%} én‘;ﬂ?ﬁg t he
hol l ow 11b in_; g_ ng str é) coil 11 of the Qr%ient i nvention.

B g 1 (2 () PREMaRERCHa ot (AR ehEod: Hent <= BrgBe blenromPar avai oprrent
showi ng the inner |l indrical surface surrou:~ding a hollowin a

conventi ottal paper - %SP@ &RPEBeCOPP 10k h iRy ¢ J'B"lﬁ QFeﬁfﬁ"etr Log T Eved:;
and Fig. 11 (b)-(e) are devel opnents each showi ng the inner cylindrical

sur f ace surroEIﬁ&lVH@eﬁ)aasﬁ’f’)?PcﬁﬁfrhWﬁ‘%?dh(?éﬁiplrd-rﬁs gor'eress f LAy ot . Fig.
12 is a table showng the test results r ~ r~; A3 ~Apod r.”.er.ts o. the

present inver9%j g Paskgging g§rEp weund }éﬁélﬁaé&w&mieﬁaFetl@cﬁﬁdr ogy

described i n Fi g. 10 and
around a hollew defining an axis of the strap coil, the

[{]

oi |

(2]}

strap being madé of 2 thermoplastic resin at least on
13 an external surface thereof, wherein a.portion of the
strap which constitutes an inner cylindrical surface
surrounding th; hollow is peelably bonded by an
adhesive to another porticn of the strap.
In this strap coil, the adhesive-bonding can be
20 effected in various manners. For example, a portion
of the strap helically wound in the vicinity of the
hollow may be peelably bonded by an adhesive to another
portion of the strap laminated on a top side thereof.
Otherwise, a plurality of layers of the Strap Jaminated

25 along each axial end of the hollowmay be bonded mutually



Lh? CC~: ~paraVWE' e.”.:bCdlmentS deSC=ib2d in F..g. 11 1~ Fig. 13 shows
various bonding patterns at the end of a thernoplastic resin strap as well
as the peeling strength neasured at the bonded areas, each pattern being
different in the nunber and position of tiBe perforation(s), 1qMaiQ

is a graph showing the relationship between the dianmeter of t Poratlon
and the peel ing strength at the nelt-bonded area in the packaglng strap
coil 11 of the present invention. Fig. 15 is a graph show ng the

rel ationshi p 25obegwagn gy Wi diuk 6 et engh ke S engd Dy of ot be packagh ng
23 21 May 2003p strap Ila and the peeling strength at t%e mel t - bcnded area

in the packag—gfgaa a%%n‘-‘:o'éoxélél of EK‘? Reegent 1%%%‘&9”5 £ ElaG Bk e (1)

schematicall _,r des be a serles 5 of pro uct steps of the strap coi

|1 in one e”boa' L AED %4 Py e5ERY 2k ALY Olly §aqesl%(ea>wr(92hsegeggu cal ly

describe a series of produ ctl n step tthe strap coil 11 in anot

enbod=nent  of ;waeer@ﬁe&te V@QIICQ}tlr;LQrfzt:gl s£2kat) acheunld 6ol Iohe

descri be a series of production steps of e strap col anot her
e. wboc: i,A. ery the prese:~t invention. g. 19 is ,a partly broken away
perspectlve VIEM/E? . e appeara-ce of anothzr packac =ng strap co_1 of 1~

t he present |nvent|qph F'?Pngdes secébgnagfy%h%dggJLpgﬁg ORaEh% strap

coil. Fig. 21 is a schend concep Ual “VT e 8f “an appar at us °t OF produ0|ng
the strap coil. chenatlcally descri be a series of

production stép %f%eng §Fﬁbp‘%ﬁfﬁgﬁn?ﬁ h& Y8 of the apparat us.

o Still another method for producing a packaging
strap coil comprises the steps of:
10 winding an inne;most strap end helically on a
winding rolier to ferm an innermost strap layer;
applying an adhesive ¢n a top side of the strap
wound on the winding roller;
inding a reqgquired length of the strap helicall?
15 on the adhesive-applied portion of the strap to form
a strap coil; and
removing the winding roller from the strap coil.
In the above production method, the adhesive may
be coated by pressing a coating rollexr of an applicator
20 against the innermost strap layer wound on the winding
roller. Instead, the adhesive may be continuously
injected between the innermost strap layer wound ¢n the
winding roller and a strap which is being laminated

thereon, with the use of an applicator which moves along

25 the latter.



Fig. 23(a) is a section of another apparatus c. producing the strap coil of
the present invention: and 2~ Fig. 23(b) illustrates an operation thereof.
24 21 May 2003 Fig. 2~ is a perspective view of the appearance of still

anot her pac~;aging strap coil of the prggent invention. Fi gyq F@jfoo’a
schematic conceptual vi ew of an apparatus for producing the strap coil.

Fig. 26 is a section of the main part of the strap coil. Fig. 27 is a
perspective view of the appearance of yet another packaging strap coil of

th t . 10 i i on, . Fi.g. ‘ t f . i .of th
he present 10 Uy 8RBl i go2 AFLORGAL AT FRER PB4 BT (1o

e appear a
_Lirtl"ler pagt.: agbinnc:qc> sirggm%tg_ii— osf t.hzehesé)resentF,l~ inTf.ention. . Fig. 30

is 'a section®of tthe harn par 51 %t he stra%ps-oédil. Fig. 31 is a partly

broken-away perspective view of the appearance of a packaging str,ap_ coil
unit or the 20 pres&t 3 MERDY I?ef—‘i'“ﬁg“fgt'r 3P enp%?&p%é’t"inv ré%?ﬁl"&d‘e% Vi ew of

a
the strap coil ;unit. Fig. 33 is | an_view of .a_pad enplcyed in the strap
coil unit. 2~"E a?fjilgl%g paert’.s?)%&%)f%Eevi’gwasmjﬁfﬁgl&ypfofgd'@t}f%ﬁs °55 21
May 2003 step _of the strap,coil unit wth the use o the_pad. Fig,. 35 is a
pl an vi ewof &HAGt ﬁEFaé’agjagﬁﬁla&é’dailﬁ“tghﬁf rﬁ;‘?"&gi?nﬁnci’*t&ﬁ "3T9 a) and
(b) are front views of another strap coil unit of the present invention,
wherein the efBddi®fent of Fi g. 36(a) enploys a shape retention plate |onger
than the inner circunference of the strap coil, and the_enbodi nent of Fig.
36 (b) enploys a sh¥pédict%erit ivHIptaee $RGCSEY ham & et FARef OcifiMf er ence

10 of the strap coil. )
a strap coil; and

removing the winding roller from the strap coil.

10 Herein, the adhesive can be spraved on the layers

of the strag laminated along each axial end of the
winding roller.

Now, the description turns to & pvackaging strap
coil unit of tﬁe present inventicn. The packaging

15 strap coil;unit'comprises:

a packaging strap coil comprising a packaging
strap wound helically and corelessly around a hollow
defining the axzis of the strap coil, the strap being
made of a thermoplastic resin at least on an external

20 surface thereof, and

a pair of disc-shaped pads, concentrically
positioned and peelably bonded by an adhesive on ezch
side surface of the strap coil.

In this strap coil unit, each pad may‘include,

25 in the centre thereof, a plurality of central flaps



Fig. 37 is a front view of a shape retention plate e:lployed in the strap
cci~u:~ t. F.g. 3 (a) is a perspective view of another shape retention
plate enployed in ti:e strap coil ~uzit: and 1~ Fig. 38(b) is a sect=on
thereof in use. Fig. 39 i s a schematic ciohceptual view for QHQMb”§003the
operation of an automatic packaging nachine of the present inven- Y Fi g.
40(a) ~and (b) are schematic views show ng 20 two nodes of |nstaII|ng a
strap coil reel on the packagi ng machi ne of the present invention. Fig. 41

|53 seotion ofufs ok apsopblabacl ter ;ACCABTRNA Ak L SteA £RLL It of

tha present invention IS a section strap coil reel,

26 21 My 2003 ‘ﬂ}éhsé?gfs%% CO'D' sar}%btl COYEL LEIPUEY r}%.\fée 242 (b)

is a side view ereo en’‘in thé c'tion of hearo

42(a). Fig. 43t(h2% (ﬁ.}@ﬁecéi%‘uﬁb?wquet nen %Q—fe;al 'nO”a of MF SiLgp & 9' 1

reel : and Fig a’'stde Vi éew theré€o el rectlcn of the

a=row z in Fig._.: 44 (a)_.is a_sid i m/of the Quer f the
strap coil reele:‘ e' él‘ Z}F%p(s'b) Jh)%hfrgﬁ v%ev\ﬁv' ereot1 t SREN ﬁjPl n-t he

di rection of t he arr 45(Da) and (b) are sections

W, [ g.
showi ng t he’ pr §eess” Cgflia&a&“ gactehea%t?%% g5F PR Ct‘h‘e strap coi 1 roe 1 .
Fig. 4o(a) and (b) are front Vi ews shomﬁn a str ip cojl re-formed through

the |oadi ng process. “FeH Y sz‘f’f%ghrgltj‘é P W of Hho h°e‘r W5 BF S reel

f or accomodat i .ng t he, st raéa cojl unit of the lE)r esent invention.
:'..n ven O mpr:..ses a pac =g1 g stran COll compr:.s:.nc

a packaging strap wound helically and corelessly axround
a hollow defining the axis of the strap coil, the strap
10 being made of a thermoplastic resin at least on an
external sufface thereof; and a shape retention plate
for substantially covering the inner cylindrical
surface surrounding the hollow. When the shape
retentiocn plate. is rolled and inserted into the hollow
15 of the strap co_il, it is capable of supporting the inner
cylindrical surface of the strap coil with a resilient
force inanunrolling direction. Preferably, the shap'e
retention plate .has a mutually connectable portion at
each lengthwise end poxrtion. Further, the shape
20 retention plate may comprise a pair of slits formed in
the vicinity of and oriented parallel to one widthwise
side, and a pair of extensions projecting fromthe other
widthwise side. When the shape retention plate is

rolled and inserted into the hollow, the extensions are

25 fitted in the slits. 1In addition, the shape retention



Fig. 4(a) is a side view of the strap coil reel for accomodating the strap
coil unit, with ti”, e strap 20 coil and the cover renoved; and Fig. 48 (Db)
is afront viewthereof taker: in the direction of the arrow F i n Fig.
4H(a). Fig. ~9(a) is a side view of thel&rap coil reel, par%jl ﬂ)léa)’ZdU&Oken
away for showing its operation, with 2~ the strap coil and the cover
renmoved; and Fig. 49(b) 21 May 2003 is a front viewtai:en in the
direction of the arroca ?. in Fig. 49(a). Fig. 50(a) is a side view of the
cover of the ptmapR @i cheRri Ad bEilarad0 Pl § ¢y d parlced ewdhedeof
tal~:en 5 .n the direction of the arrow Ain Fig. 50(a). Fig. 51(a) and (b)
are side viewsnshowhNGe t §EHREAGESS d@f t hORAbRIFE e ST ARy il AhwiHe strap
coil reel. Fig. 52(a) is a section of still another strap coil reel for
acconmodat i Ng. ke e aph £0L L ¥R teafy the 10 present invention; and Fig.
52(b) is a front view thereof. Fig. 53 is a sci”ematic conceptual view of
yet another strap cpil, nag) fal,acconodabingntheStandddglys.id O Lle
prose.." ?2n~~ .~ tiCA 7 ¢’'s nO:nte',.1""C'1 cn I~ automatic packagi ng
machi ne. hKig. Qs Wddstfat e approcass. £f 5 hgad 2l Loadihg the
strap coi ID Wi ?Eg?g@plec Itmc?ﬁer(%t ragr céoi I ree]gé#c‘)? %%ggf!rquu{:]oi ?cq'lu@ni t,
wherein Fig. a a.S Iy 2efron LEW. :8Specld vely,
20 show ng ané?ﬁtg?)(r)‘(}ucrﬁqlo‘%%%?ég; ‘Ei S%ES%%C{J]%%%dé) %Fiel g ggC_?LI %ﬁe%aind a
front view roapeq! lvelonn SHONL00a28Ucaeadind SLapi £l g SR0EN And. (1) are
a section and a“Tront Vi ew, respecther, Ssifowm ng -a FUrt her "sacdee ng
step; and Fig. 59 and (h)_are a cti.on 2~ and, a frqont view_ respecti
vely, show ngafas{}?%?l?aré?%ae we sgg.‘fll\}acya%b%fnd corequSly fround

a hollow defining an axis of the strap coil, the strap
10 being made of a thermoplastic resin at least on an

external surface thereof. While the packaging machine

omatically straps an item, the strap is drawn out

ct

au
along with the rotatien of the strap coil. The streap
ceil reel comp:ises a core element which can contracs:
15 diametrically in at least cone end thereof so as to be
inserted into the hollow of the stxap coil, and which
can diametricaily expand inside the hollow into =a
circular-section cylindrical shape so as to be pressed
against a porticn of the strap which constitutes an

20 inner cylindrical surface surrounding the hollow.
For a desirable packaging machine eguipped with
the strap coil reel, the core element is composed of
a plurality of core plates which constitute a

cylindrical circumference of the expanded core element,

25 each core plate being displaceable in the radial



succeeding step. Fig. 55 is a pe=spectre T,;iew o~ conventiona? strap coils
in storage. Fig. 56 is a perspective view ef a conventional ~ strap coil
upit. Fig. 57 is a perspective view of a conver.ticnal strap coil. Fig. 58
is a perspective view showing a step of W8ndi ng the strap Eﬁgw ng to
a met hod of producing 10 the strap coil of Fig. 57. DETAILE

T: i E PREEERRED EMBODI MENTS ~he preferred enbodi nents of the present i
nven~_on are hereinafter described with reference to 1~ the dracai ngs. 1.

PACKAG NG STRAP; kL1 ANR | TS PREDUCT N MERHD Feg1, 1che 8oper spa&dye view

of the appearance of a packagl ng strap coil of the present invéntion. 20

The strap coil é&b“é)%rs'nsféc@dlﬁﬂy%aiirw fch Y et R Of 1A, Rackagug stdap |la
hel icall y vvound a=ound a hol ['b which defines the axis thereof. The

strap 1lla is made ofg i ¢, olafin] S i .
pol ypr opyl enes, pol yaénpgégngér?ﬁol yrgt"hyl eéngrtggr Eg%ﬁlrkciéj? 1'gt‘tggn\/\,fwaldch x‘*have

been drawn out %t% it %M_/g %gcige_ §ch*§1|%| Zlhlgay:o O:él_]ar?netrts]t[e'rjaqp |tud| nal

direction to renar y~enhance ten ‘e “stréngt rap Ta has a

wi dt h of about 10 toegoggnraﬁg Iuas ﬂ'tQ}(@Qﬁ%OQf %boucteg Phignl tng]?t'l[he, strap

11a can be’ made’ any tic-resin nproves i

strength by dravmr [stretc ra a, f anb ut 1, .000,to 500 m

| ong i s wound Tel® tl:gafl}tf taogglrl\%ecaé:e ré:prpec% Af ag’f%la"gﬁ 8% 'Th ength of

about 100 to 25 nm an.,jnner di a eof aQou{_'l 200 tor 10'310n as the

di aneter of t e MNottow 128 de?i i ff FT d axi’é t RBFE of§F 28R ter Camet er
N D e=nos t

o1 A d of the GTSRRFY §1F8855é§%§t%f°§’nsnnfam Ct’b?"‘F_ee 454 ERSrerSTE or
the hol ]'OMI1¥LCQ~C ﬁ%s c&osef to t%“(gkggr?h%h ggsl% esggggng
10 element can expand diametrically when an extreme end
of each coré piece ;gparates farther away from the
other.
The packaéing machine of the present inventien
is advantageously equipped with the strap coil reel a§
15 described above. Since the strap coil reel properly
tensions the packaging strap, the strap is prevented
‘ from biting into the strap coil. Therefore, the strap
coil loaded therein is neither deformed in section nor
unwound at the inner cylindrical surface. Besides, by
20 designing the <core element to contract/expand
diametrically (i.e. the diameter of the core element
can be reduced and increased), the strap coil reel can
be lcaded with a.deformed eccentric strap coil, while

effectively preventing unwinding thereof on the inner

25 cylindrical surface. To be specific, when the core



a portion in the nei ghbourhood of the hollow 11b in the ' strap coil 11. A
perforation 11d is pierced in the innernost end of the strap 1 | a surrounds
ng the hollow 11b, through to a plurality of 1 avers o~ the s;.rap Il a 20
| ami nated on the ton side of the innernod® end. The thus la 'qqﬁ%fzb ers
of the strap 1la are bonded together at a nelt-bonded area 1Ie ~orned al ong
the periphery of the perforation. 11d. The perforation 11d and the

nmel t-bonded area lie 25 are forned by piercing the 1 am nated | ayers of
the s trap 30 Zde MY L@Q3nkka Mid I @ haad e4le perf of alem beonntbe kel | ow
11b side or fromthe top side of the Tam nated portion of the strap 11a, or
by irradiati”g &\ asefpbeam o RaCta LA e athE1 2BLYo E el =epBRL EQK1the
perforation |.d is to pierce through the innernost end of the strap 1la and
at least o..".0qd. a0 paked L QY& el an 41andd A d 01 DA L hBed

| ami nated | ayers together ' at the nelt-bonded area 1le. Therefore, as
shown in Fl O (RessbBCaBelbQakn itk - naY) phatee NfQudha theo 40
ent=re thict;ness of two |ayers |amnated on the I nnérnost end of the strap
11la. r?ltegn~tively., in Fig. 2 (b) , the perforation | 1b may

term nate §n ?ﬁ§!ﬁ¥ﬂﬁ$% %?qpﬂe second laves 1 ani rated or, the nnerrncst
end of the scrap 1la. |~ The perforation. | Idis provi ded with the use o.
a perforator 38. r~ circular-section pin-type perforator 38 having a sharp

point (Fig. 3 (a) ) is I j | y O (Fig. 3 (b))
and heat ed above the rre??ggép%g%ﬂogyiﬁlg étFr gﬁ%ﬂ%’ﬁégzo perforator 38
is inserted fromt hg_.i nside, of the hollow 1lb into the widtr wse Centre of
the =nnerrnost end 6r % he sﬁ?a% ?fﬁ,pfﬁzreby‘forning a perP&%ﬁﬁ“onelld in
t he wi dt hw se gentre_o; the strap lla (§L§ gﬁc)). 04! qulicatiqn of the
heated perfor 8o FFT TS 5 5CRES et toRt SR &F 35 5t 1AFSPE4°Mhd t he

| ayes(s) 21 May 2003 lamnated thereon, the periphery of the perforator 3
" nelts to Plovide a (r%élgt'- gﬂ?d’edl%r%asifé'?& %n@?ﬁg’“?hé F’ﬁﬁitneﬁ‘ﬁdtkl‘eayers of

the strap l1lla.  4vhere the jnnernost end and the, over |l apping | ave= of
Lhe ot ap | AP YR BN By TTEP 3 DAL b oo b d DIArSs S el the -

periphery of the perforation 11d,. LQ@‘gnnulagﬁggltbondqq_area lle
effectively s&FvédHd3tRoPBTFof “Wididi T T he2§EFP AL ST T hE°form of a

coil . Due to the bgrjdinqj e s ) - .
rig. (a) 1s & side view of a perforator fcr

forming a perforation in the packaging strap coil of

135 the invention; Fig. 3(b) is a plan view thereof; and

Fig. 3(c) is a plan view of the perforation formed by

the perforator.

Fig. 4(a) is a side view of another perforator

[ 1)

or forming a perforation in the packaging strap coil
20 of the invention; Fig. 4(b) is a plan view thereof; and
Fig. 4(c) is a plan view of the perforation formed by

the perforator.
Fig. 5(a) 1is a side view of still another
perforator for forming a perforation in the packaging

25 strap coil of the invention; Fig. 5(b) is a plan view



the innernost end of the strap'l1la is neither drawn out 10 nor unwound. As
the perforator 3, there may be al so used a circul ar-section pin-type
perforator having a h~:nisnheric (round) point (Fig. a(a)) which is held
pe=pendi cularly on a holder 39 (Fig. 4(3Y. This 1~ perforathl\,ﬁ%i@O

| i kew se heated above the nelting point of the strap 1la and ins rtec?from
the inside o~ the hollow 11b into the w dthw se centre of the innernost end
of the strap 1la, thereby formng a perforation 11d in the w dthw se centre
of the strap A-nddéo EF=gndd{ig) 5 (Bheise£ilein off eihe sper é et 5 Ba 88 oins Not
limted to the circular section as nentioned above. Figs. 5to 9 illustrate
flat plate-type PRE40bgt @he I b £hcpEQvide slot-1ike perforations. The
fl& plate-type 2~ perforator 38 of ,Fig. 5 (a) and (b) has an obl ong
section 32 21 May 003 @y GeMprdises viQunded, st daso d et hee ) £kpgss
directi on. Thi s perforator 3 is applied i nto the wi dthw se centre of

the innermost &nd @, niAE stE@Prdlac iWr Bt Be el RiaGRIPSSg A e L85t Lo9R Of the
perforator 32 bei ng %T ?gr.e% w th tlherl mndthed?)raectél%ﬁ %f fhe’ st?ap 1]a.

..s shoc,rg i (o W i1he. thys forgwed jpgryoLaty »elends al ong
t he | ongi tﬂdi nrbaﬁlF gllel’ g‘é‘tvic%nntb&fwt he‘Lbsstrnaﬂcgﬁjﬁlas an%l %gs g%lao I%ﬁgogéct ﬁgn with
(wo rounded ends, The.[!aL Blaignlype.Petfena! gk 38,0l H 0. colalalf and (b)
has a triangular® section and a t?IiC ness . . gfadually “di mnishrng from one
side to the other._ Thi =forator 38 gives a triangul ar-section
perforation 1%3leal%%§*§ﬁ§%fréngth of the strap1lla ( F=g . 6 ( c ) ) .
“he 1 at plate-type ..pe_re=araq= S a) .a s 1= a section
coy-~pri si.”.g one Fs‘aq(jar-}e:ra:%d'sa\:éd%alf%o%ﬁ'oe‘zfi %Dé' r ?gﬁgu eécP%eenr(]if.c’ﬁég‘

It faration 11d ds_along th h of th 11 d
boi ng shaped (i THTANF e (FTLECTEEIRT Theo Pap SSTATE Y 36 TR (0r b or 36,

0; Fig. 8 2 d (b) cqonprises ro d,sides in the thickness direction
as vvelgl agéa?an °%dgg‘8 gjin&reé‘i £ z'h’egd'.g T#Rg%pére’f%r%%%? ‘é"%‘én‘q‘eears‘?? Tt an
obl ong-section .perforation 1 d with rounded ands al ong the | ength of the
o an 1Ta (F T 0000 1hE 4 15aanI b Sr1ohet 58 BoF EoratI ug S I GY o a)
and (b) has al ect an’_giyl ar 3 3 21 May 2003 .

he perfoxaterz.

Fig. 8(a) is a side view of a still further

perforator Zor forming a perforation in the packaging
15 strap coil of the invention; Fig. 8(b) is a plan view
thereof; and Fig. 8(c) is a plan view of the pexforation

! formed by the perforator.
Fig. 9(a), is a side view of a yet further
perforator for forming a perforation in the packaging
20 strap coil of the invention; Fig. 9(b) is a plan view
thereof; and Fig. 9(c) is aplan view of the perforation

formed by the perforator.
Fig. 10(a) is a development showing the inner

cylindrical surface surrounding the hollow 1l1lb in =a

25 packaging strap ©coil; arnd Fig. 10(b)-(g) are



section and conprises an edged piercing head sloping fromone side to the
other. The resulting perforation Itd has a rectangul ar section e:;te”ding
along the length of the strap 11la (Fig. 9(c)). The perforator 3 for form ng
the perforation 11d is nmade of amaterial2®f high thern~.al c qc’wg%bpbé_, r
(a.g. pre-shaped plated copper). Due to its high thermal conductrvity, the
whol e part of the perforator 3.heats up quickly and uniformy to a

prescri bed' tenperature . 10 rs a result, it efficiently forns the
perforation Il @@Qo%mn@_ tebonded,a16a Lhe ifhAeshout stidwes < Fids,1(a) is
a devel opment show ng the inner cy mérl cal surface of the strap coil 11
surroundi ng .' b T [ Aaner=a.nst er .he. RJAJa 15

| ocat es at thefgmé]%d{ue)i%?w'?%éggl i g% bgﬁé?% (l)?'Bt f&.’é T‘l%?l%%vc§?§f%% gt ﬁeapa

i nner npst str end, - a_.si ngl e t . QQ, dis forned in the w dt hw se
centre of the%g lrgpl?[lgt,jcf \%ﬁ‘eer epglgé%%é@i rllglérer?ojt;"tdoﬂé'nd of the strap 1la and the
| ayers | am nated thereon.are t. 7, utuall~ = bonded at .the | 1.20 bonded
area lle. , On the gfglh%'r lﬁ'a(n“, énytr%glés%? 58 %%nglfk&yqet ﬁrggﬁrdtésméen‘ s

i nvention, _ a plural I‘lb%l olt)] perfo=za tjons I1d are % ovi.ded i n%t he,i nner
cylindrical sur¥fce of (Bhe 2fraf cdlTV IO PREFFouRGCid The HRFi on 1ES,
together with the, nelt-bgonded afeas 1le forned al ong 25 the periphery

t her eof . This%XJrhg?ﬁfgagvoisd‘srga%ﬁ 2§ Uy Y50 Un nd?“’ﬁ'& 1R

di sintegration of the strap 1la hel icallg wound .aroynd the hol| ow 11b. By
way of iIIustrca‘P?‘b?lr}ti'ﬁgagt PEFPC01$°48 BFBPgCCideb) Tt UdRst tAREET
perforations 11d, one forned in the jnnernost strag) end and the others in
the edge: a~se RARET &I°GfyTERE VA W=2P %hg - dft the™ AEP 130WIS 1 EREANES
perforation Ild is ali gned with the others in the a:~;al direction of the
hol | ow 11b. TR RSP POTIET K a3 SF1EYALE AFriRA USY TA Ry St DR pREry of
the perforations 10 11d. The strap coil 11 of Fig. 10(c) includes five

- pe=f Orati ths BLd1COGHRY dFmBd GIP IRt 190 Ahe COralOSts StFRPP2Kdid the ot hers
formed in pairs in the edgewi se rows al ong the afial ends O th2 h01 | OCJ
11b. Th2 CerfOravi &g~ kd 12sip_ tdeledgdMsienF okdear B 8kr ciagubtentially
di sl ocated fromthe perforatio:~ 11d in the innernost strap end. The

mel t - bonded arem=idindate tireswmogd-pearisded shengrelse nperdirpteryiefn the
perforations 11d. tdditionaliy, Fig . 10 ( d ) shows a co:r.bina tion of
the structuregnst aFcpgvenggomerl Heamroleyy.described in Fig. 10 and

the comparative embodiments described in Fig. 11.

—
n

Fig. 13 shows various bonding patterns at the end

of a thermoplastic resin strap as well as the peeling
strength measur;d at the bonded areas, ezch pattern
being different in the number and position of the
perforation(s), etc.
20 Fig. 14 1is a graph showing the relationship
between the diameter of the perforation and the peeling
strength at the melt-bonded area in the packaging strap
coil 11 of the present invention.

Fig. 15 is. a graph showing the relationship

25 between thewidthwise tensile strength of the packaging



Further, the strap coil 11 of Fig. 10(e) _ncludes a plurality of
perforations 11d which are circunferentially equally spaced in the edgew se
rows along the axial ends of the hollow 11b. The s trap coil 2~ 11 of Fig.
10(f) provides a plurality of (e. g. thré®) 35 21 May 2003 Hem%g?ﬁbéons
il din every aiall y adjacent row of the strap 1la around ghe ow | . Db,
each being aligned wi th the others in the a:;ial direction of the holl ow
11b. Furthernore, the strap coil 11 of Fig. 10(g) interposes perforations 1
? d between. tderap~iakl ynal tpeeflepeihaer attirersyth |k dfhdinge 140bchHed i N
tr,~ central row and edgewi se rows in the axial direction of the holl ow
11b. In order igeachnevh& geskaednpedd t Agp steengtin (8el ttrhondiageswtcr engt h)
and a widthwi se tensile 10 strength at the nelt-bonded area il e where
bonding is ef fectedchehween the laminated | ayers of the strap 1lla, the
perforations Itd are prescribed in terns of the co:~=iguration, dinension,
nunber, position, etgfiq..16dependiing Heddei 8BL e ales I EKNESSe rWedt h,
etc. of 1~ the strap 11a. The strap coils 11 of Fig. 10(a)-(g) based on
different pattefng Qfaddie: PR fsrdld on A Sthells drapands { he el tirpogdad
areas) l1lle were tested for vibration resistance, Fransportatlon resi st ance,
loadabi lity on, @, cQOMERLI Qnale i rdpe SOhL L8Rl ddi &0, 20 automatic packagi ng
machi ne (drumset test), and packKageability in an automatic packagi ng
machi ne as | oaded on:{he L1 AP-G hlFEﬁﬁﬁﬁég?ggimg-HQQFQQﬁﬁPIAI£¥r5g§t)' The
. lc, np

test results were conpiled in Fi erein Ef~anplés 1-7 correspond to

May 2003t ape o3 " P IEET FROGEHES U rS St in $oeL Bhon SahREReE Sy
co vt hors<aalyehe=d o e & 250:D draRler, oyl ndri cal mount, p aced
criteria Che sampl e gt atbhtL RE) RS e ey ARReE & o Yrehner 10

hner eyl ndr i-0ap S aRFACE LR AL S350 RUFBS 1 67T FOBE 1S UPEFaL i on:
and

[(}
o }

embodiment of the present invention.

Fig. 19 is.a partly broken-away perspective view

iy

0Z the appearance of another packzging strap coil cf .

—
n

the present invention.
Fig. 20 is a section of the main part of the strap
! coil.
Fig. 21 is & schematic conceptual view of an
apparatus for producing the strap coil.

20 fig. 22(a)-(e) schematically describe a series
of production steps of a strap coil with the use of the
apparatus.

Fig. 23(a) is @ section of another apparatus fox
producing the st;ap éoil of the present invention; and

25 Fig. 23(b) illustrates an operation thereof.



zhe sa: ~pl es g=aded X had the inner cyli ndri cal su=face L:nwQund wi thin
~~ mnut2s O v'~bra~i OTl. |i ~ransno_rtation Test Each sanple was packed
in a corrugated cardboard box (length x width x depth: 465 x 465 x 210(nm)
and transported by a lorry over a distar@ of 500 km Each 261554 b€3

enpl oyed five sanples in this test. ~he re sul is in Fig. 12~ 'indicate the
nunmber of sanpl es whose inner surface had unwounded or col |l apsed during
transportation. 2~ Drum Set Test 3% 21 May 2003 The drumset test

exam . ~. ed the handlgng psopesty 0f - LPecetiRRP O g A doadinge
operation on a dr~.:mof an autonatic packagi ng machi ne. The automatic

packaging mach,« . 2. £81usd Mele M fle L -bBeEginakler 4 Lherd edpko
"~lachir.e r?’f sNT%r:T_&% St ( I%C%i;.g B ) and STRAPACK RO (
"Machine C' ) “n@%ﬁ?ign:a”ple enpl oyed two sanples in this test. The
results in Fid. 12 Indicate the nunber of sanples whose inner surface had
unwounded or col | apsed befqre cogpleti ft loadi ng, ...~ Jd~
ne~zcka7e=b~ | ~ tar Sﬁ‘e‘:%atfz%he'sna%:rﬁlsrle’té"l-eg%ct%é%eggl‘Jc%iptt%f?l tgﬁwefd."amnﬂed t he
i:.cidence.of troubles_during nornal packag'_.ng operal~ t'_oa, such as
tape-block?ng%ﬁ??ﬁ%“b?egfée%ﬁaaﬁ%ﬁ%goggghgﬁ| B &°Fach exanpl e enpl oyed
two sanples in Machines A B and C  respegtively.. The results in Fig. 12
represent the nunber® of- S'aenﬁlse% ST eh° dalis e %r’%l gﬁ‘ttrSSbT'éT sﬁ)rig
apparen~ fromFig. 12, the strap coils 11 of the present in~er.tion as
illustrated i ¥y 10(b) (g) gave remarkable results. Nape of them had the

i nner cylindrical S%Lface ynmou.A.d. Besj des, _when yse in_an 2~ automatic
pac~: ag?ng nachi ne, ttey Taustd FF 15Rubrave Viev © € appearance

of yet another packaging strap coil of the present

10 invention.

Fig. 28 is a section of the main part of the strap

erspective view of the zppearance
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taging strap coil of .the present
15 invention.
Fig. 30 isa section of the main paxt of the strap
coil.
Fig. 31 is a partly broken-away perspective view
of the appearance of a packaging strap coil unit of the
20 present invention.
Fig. 32 is a perspective ezploded view of the
strap coil unit.
Fig. 33 is a plan view of a pad employed in the

strap coil unit.

(8]
th

Fig. 34 is aperspective view showing a production



39 21 May 2003 1 i ~:e blocking . T_n addition, the peeling strength of :he
t hernopl astic strap end was neasured using the test pieces 311 as sho~, an
inFig. 13 ( a) - ( f ) made of a pol ypropyl ene strap. .he test pieces
311 had their strap ends secured in diffgge.”.t manners, for %Ym%? 0 by
varying the nunber and position of the perfo;ation(s). The polypr p"& ne
strap as used in she above-nentioned tests such as the vibration test was

| O wound around a 200-r~, mdianeter core, wherein the strap end was

nel t - bonded bx the rforation (s) 11d at 20 . inside fromthe in, per.;.os
t edge of t::é° Prgg, "g"cecosr%lr_‘-i“.ggg?tftﬁﬁ‘bat"tle@%s‘n’é%o‘f/\f/.e Pr ERS pf:f‘?’a)-(e).
For co:;,par_sen, t' 2. e g rap e .d of the tegt. piece 311 shown. |~ in
Fig. 13(f) was fi::ebi8n gspd'psera é%'r‘é’ S‘ijze‘byoémﬁé’ﬁsﬁb?‘ apif’aﬁfn\émrioé’ﬁ The
test pieces 311 were stretched,gomwards at arate of 50 mmn. unti 1 the
bonded area petlel"§f £.E5He ThusS PPATeasured val ues are shown in the right

colum of Fig. '3. 20 Fromthe viewpoint of the appearance, the pg‘rforati on
11d preferably has a fal I° &id e Qr (BécfFEn, L TRl ch Vases not 8RRFdSFut in
the strap lla. Hence, the finished strap coil |ooks alnost |ike

convention2l cb¥EPBsSOdtlr Bp itoirfs Ehe-PIES e I YRUF LGP« sEEEESF D the
perforations 11d as shown 40 21 May 2003 in Figs. 3 and 9, the peeling
strength at tW%F‘ﬂmﬁéﬁde@fafé&-11%269)pe98§1(9r¥5t he B3Rt BRERRITAION ength
of the perforation ild, which is presc=ibed in acccrdance with the nateri al
and th=ckness piathelenggy than Theriginge, chr FefdrFed Jodl BhesEEEd@ h can
be achieved sinp' y b ~ ca' culating the dianeter of the perforation 11d
fromthe presctdbbd andcinteempefisnent| @figt hot hefébl SRAE 1ohen af BRAPRY a
perforation Itd of such dianeter, which gives the required nelt-bonded 10
area 1le al ongrétsnpérinpipdrate Fhprter jhangkhphishea g atemfesrarieonshi p
bet caezn the d=a: ~ever of the r~erforat .-on 11d and the peeling strength
at the :wePt - bohdeeassaaplecoithe strap coil used herein was prepared by

h~lically 15 wi nding a polypropyl ene strap 1l1a having a thickness
'Fig. 37 is a front view of a shape retentionplate

employed in the strap ccil unit.

Fig. 38(a) is a perspective view of another shape

reterntion plate employed in the strap coil -unit; ana
15 Fig. 38(b) is a section thereof in use.

Fig. 32 is a schematic conceptual view for showing
the operation of an automatic packaging machine of th;
present invenction.

Fig. 40(a)'and (b) are schematic views showing

20 two modes of installing a strap coll reel on the
packaging machine of the present invention.

Fig. 41 is a section of a strap coil reel for
accemmodating the strap coil unit of the present

invention.

N
th

Fig. 42(a) is a section of the strap coil reel,



of 0.65 mmand a width of 15.5 mm In this strap coil, the circular-section
perforation 11d and the nelt bonded area 1le were fornmed by piercing a
pin-type perforator 38 of Fig. 3 (a) and (b) which was preheated 20 above
the nelting tenperature of the strap 11&6 The peeling strenggkp M’éyﬁ(?@

mel t - bonded area 1lle was neasured at a stretching rate of 200 :r.~;/mn. As
show. : in Fig. i9, a 0.4-mmdi aneter perforation 11d showed a peeling
strength P~ of about 2~ 300 gf at the nelt-bonded area 1le. A

0. 6- mm di anet gfi ¢ 2Ny 2003 PEEhQr & b b Leld hayweds a heekkgg s3(gpgth P=
of about 3~0 gfl . I'n these cases, the bonded | ayers of the stray 1lla were
smoot hl y peel ed of fy ;i PoL.,t eRB-ibB =t he )l angi § ug paly s dieleGtd PNy = Fuk L her

t he peeling 5%§treﬁ='glt at th'e nel't-bon?edé)'gr ea 11 a (l:ar?cbeq: ncr eased by

enl argi ng the_dianeter; of -the perfgoration 11d. A 0.8-nmmdi aneter
perforation Ifadrgohom;gdlg gegl'i :'.'g( algt'r ength P~ of about 550 gf, and a

1. 0-mmdi aneter perfQrati 1d .sho 3 Jeehing, rtqnlgt ), . Of _about 10
700 gf. In these cafge‘ . ﬁ%aea\]/’eg,s tgh%\@goﬁggldglfhaoygrrzé cou (?%ne(F))'ta béoge‘gTed of f

fr0n1eaCh§Hhegbig%&g%eaylffyééfyegidM¥i prggﬁgﬁi{%tges%aé\&gé‘dinm

d~recticn.” In"atHernopl asti- ¢ resin strap “1la exanpl €, ‘made 0

pol ypropyl ene), a. thinner str 11a.1s re i~ | herable to ths
' - ongi t udi nal “pEx e gll'hteEPlée:%:Je? aﬁle pc?%)pgf:g?"g% £ yzhee e’gzarroe‘gs’é of %lffé'

t hi ckness of E}Ee trap 1la, the dianeter of the perforation Itd should be
di mi ni shed to*Peéddce the peeling strength at the nelt-bonded area 1le.

Thereby, the bonded_layers of 20 a thi nner S%A#a can be s%fel% eel ed of f
from each other at ERE nefl2BohBdSaFEa’1%8 W (HBUE FEMGT TP A SRR i . A,
the | ongitudinal direction. tAccordi ng.to Fig. 14, a 0.65-mmthick
pol ypr opyl enecgt"llaﬁef%a REEpE- G- p‘é%l‘gﬁgliﬁ %ﬁgﬁ’hﬁ I AOGGF R IFSE At the
nel t - bonded area | le,, 25 when the gi aneter of the ,erfodratlon ltd is 0.6
“moor 49 211RRfheocE FREEI0R0%Endt%e A Yafre 1pedlliGrg 4 FR2hgth, a 0.5
mmt hi ck: PET (pol yethyl ene terephthal ate) strap 11 a shoul d have a
perforation 11d with§-di &réeér 12" (P2 n2RSorS§EEE°NAs INREF Rbefdie
descri bed, by reducing _the dianeter of the perforation 11d, the nelt-bonded
area 1le for nBEC&IESHYCELLC pet PRI SHEEENERL &R EE8e HhB2RAA bt £ 1 over
peel ing strength. Tn such circum stances, a desired peel ing strength can
be obtai ned by10 foFABng?&(p) iy BFepEFPBEal+BHS SNWiINAITH AP a
coil re-formed fhrough the %oading process.,
15 Fig. 47 is a side view of another strap coil reel
for accommodating the strap coil unit of the present
invention.
Fig. 48(a) is a side view of the strap coil reel
for accommodating the strap coil unit, with the strap
20 coil and the cover removed; and Fig. 48(b) is a front
view thereof taken in the direction of the arrow A in
Fig. 48 (a).
Fig. 49(a) is a side view of the strap coil reel,

partially broken away for showing its operation, with

23 the strap coil and the cover removed; and Fig. 49(b)



whol e, provide the peeling strength at the~nelt-bonded area lie. ' zlthough
t he above description has been focused on t'.”~.e circular-section
perforation 11d, the 1~ pe=(orations 11d showni n Figs . 5 to 9 can also
achi eve a desired peeling strength at tpg nelt-bonded area éirmdéyi@m

wi dt hwi se tensile strength of the strap ila, at which the bonded’l ayers of
the strap 1la are safely peeled off but not torn away. According to the
sar;.e 20 principles, thecircunferential |ength, configuration, nunber,
position, etc.,of _t r{orati.qn. ar i d.i i-ew,.Qf { erial,
t hi ckness and 'f%eaw?g?ﬁgopgte%e'tgt}'r%%qﬁaﬁ#ﬁ%%%Fe’r'élrog’t %gn\gh%lét%?m i'gs . 5
to 9 have a secti a0 254%I(ar5gat ed in one d=rection, as described above. In

43 21 May 2003 Or dé&f 't ¢ prevent the strap 1lla from being torn away, the

| ongi tudi nal directign_of e perforation 11d uld be aliLgned with the
| ongi tudi nal directi Egjng Ofsé E‘é) st 8p° Jl‘glﬁ.vjtﬁ"g.oglggiesca"ﬁfa%%gc oG he

relationship between the w dthw s nsile _strength . of e strap lla and
Lhe-peel i ng ST BhGURESL T TBS A - ShOBl 45 BafFPBE WAGH FoEFea? EETAR
perforations 11d of circular, section and those of rectanqular section. The
val ues 10 of tie EPPcOrIETERR on* pbPfoldticdhs™ 118 Erlg'i rg?oq &t ed by

A ~(dianeter: 0.55.mm and A_(diapeter: 1.00 nm. The values of the

rect angul ar - secti on pe?f orat'FIne™4d (87 e 3FFiTR 2dVEF S JPOVIBE thes
and B_. ( 0. 55 x 8 mm)_. the rectangul ar-section perforations 11d _ha~e
thei r 1~ | ongiR¥QIFREF-F d@SHINYhHEE W%ﬁptc’rﬁaﬂeﬁgFgaoﬁ%WdamrJeEﬁE&n of the
strap 1la. As for the circular-section perforations 11d, exnar.sion of the
di ameter results in Eh%reagﬂﬁ@ tiffe @ section of still another strap

coil reel for accommodating the strap coil unit of the
10 present invention; and Fig. 52(b) is a front view
thereof.

Fic. 53 is & schematic concaptual view of yetz

[ Y

anothar strap coil reel for zccommodating the strap

coil unit of the present inventiocn, &s mounted cn aﬁ
15 automatic packaging machine.

Fig. 54(a)-(g) i1llustrate a process cf loading
and unloading the strap coil with respect to the strap
coil reel for the strap coil unit, wherein Fig. 54 (a)
and (b) are a section and a2 front view, respectively,

20 showing an introductory step; Fig. 54(c) and (d) are
a section and a front view, respectively, showing a
succeeding step; Fig. 54(e) and (f) are a section and
a front view, respectively, showing a further

succeeding step; and Fig. 54(g) and (h) are a section

25 and a front view, respectively, showing a still further



peeling strength at the nmelt-bonded area 1le as well 20 as the w dt hw se
tensil a strength of the s trap 11a . _Tn contrast, as for the

rectangul ar-section perforations 11d, el ongation of the |ongitudinal sides
hardly af fects the peel ing s trength &8the nelt-bonded ar qhﬁ%)gzgége
val ue substantially remains at about 400 gf ) . On 2~ the other nd, th
w dt hwi se tensile strength of the 44 21 May 2003 strap 1la increases in
proportion co the increase of the longitudinal length. Incidentally, it is

desirabl a forg acfee82nfl =tidf ck pol ypropyl ene strap 1la to have a peeling
strength at the nelt-bonded area 1le of SO0 gf or |less and a w dthw se

tensile strength of gifie stEapslla Of-a0QuL 120000 Of . oknceasa Pfi LR
rectangul ar-section perforation 11d, these values are sui tably achieved by

adj usting thelggngthof  itsl q@igisttLgi_ja{?é sides. Proper 10 conbination of the
peeling strength and the widthwi se tensile strength not cnly ensures safe

peel I ng and tear proyenyon betheandbe, banded ) e s abthssitap; lla,

but al so prohibits unwanted unw nding of the strap coi esi des, in
the rectangul rt-,saggtég- jpgrgration 1~ ,11d, the widthwi se tensile strength
of the strap I1a car, ge irrllcreased by extending its longitudinal |ength,

i nstead of adding e peffarat] qns. it5,0nglLy, th ARGl 11 of the
present invention %l 'ng ud'eé.aé %regr'fsoéraggélbk' 1‘?6%& Rt §~2E887t%é§t,2%r§_
cylindrical s%rtfrace ctxple eof. The perforaticn 11d is pierced in the

nei ghbour hood “of Theduternost end thr ough to the underlying | ayers of the

strap 1la, thereby l%ondi rggat.hese | ayers_at_the. nelt:bonded area 1le_forned
along its periphe=y. i &4y pective View showlng a step of

winding the strap end according to a method of producing

10 the strap coil of Fig. 57.

DETAILED DESCRIPTION 0OF THEZ PRETERREID EMBODIMENTS
The preferred embodiments of the present
invention are hereinafter described with reference to

13 the drawings.

l. PACKAGING ST.I-:{AP COIL AND ITS PRODUCTION METHOD
Fig. 1 is a perspective view of the appeazrance
of a packaging strap coil of the present invention.
20 The strap coil 11 comprises a plurality of layers
of a packaging strap 1la helically wound around a hollow
11b which defines the axis thereof. The strap 1lla is
made of thermoplastic olefinic resins including
polypropylenes, polyamides and polyeéhylene tereph-

23 thalate which have been drawn out about five to ten times



2~ prevents the outernost strap end from being drawn. out 45 21 May 2003
unnecessarily. ~ !fence, a conventional strap end securing process such as
tapi ng or separate the=nofusing is no longer required. Fig. 16(a)-(f) is a
series of schematic views showi'ng producp9i on steps of the s?maggqo li.
These steps are carried out, for a sanple, b_~~ usi ng a w nding gr 31
shown in Fig. 16 (a) . The winding roller 31 has a hollow cylindrical shape
conposed of four equivalent cylinder frames 3la obtained by 10
circunferential Ly cgari &k 0gua iquhi ndere Of i S t8blerind @l 51 gngiha Fach
cylinder frane 3la is spaced along a singl a circunference With a ci

rcunferenti al Qﬂgig*lQérPsfPQSEEEHEgt%.CVl finder of circular section . The
four cyl. r.der Lranes 3la arranged along a single 1~ circunference car.

o e toward the a IS SF A 51 Tisan, " BRATRE SHs "hETsR pReTh 1€
contracted cyljpder i .di ical - panded by slidi t e,Q | i,nder
L&iames fla omdt?/\iaquﬁyg%rl%%ge% "E‘éfegéggélg'E_setf%or'nﬁ?hbeﬁl?%hgh =?_6§ lE’h“‘e ][n

a of each cyli, nder .frame_3la, The winding roller 31. acc es four
hol der s 39?51 each™of Swit 98h°4cas Yt ﬁ@eéilnloip‘r? ot T ranes 31% %1%5 ‘rﬂ%ggs%gs

circular-sectiop_perforator 3E in place, Simlar to 2~ the cylinder franes
3la, the four ‘ﬁ?) dgfg‘s asv“e‘%lngtEG §1di€/ﬁ§/’l2‘§g:f "c‘uer\g/%lag‘(rfghfi qursgt‘i""onn and

spaced al ong inglLe_circu rence with a circunferential gap.to
constitutz a af?nggragfuci Htff?loir sc’e?ﬂt"sr_boon.m TS hor et 22 39 lg?glﬁfa%&y
slidable in the radial directions. The per~orator,3§tis nngﬂtgd on the
odter surface of Eath hdlde?P 385 1ubh Va WahRe? 2t Rat ~F0IEAN Opr BPREL
radi-al l'y through the aperture 31d fornmed in the cylinder frame 3la.
rlthough not sh®®ntPn<tle M gk, * Heatef 5 Spr 6 FRPThs?UR &8chlRol der
39 for the purpose of heating the 10 perforator 38, and the outer surface
of the holl%der™®ol3$ TR SieF Y2 h desh s RSHLEM hdPrRBELRANS then2dider to
wind the strap 1la on the wi:~ding roll e= 31, a =i ::tu=a 33 i s attac~:ed
to the s tart NeEERId /sPlaputLE gi?@FtFﬁ P 2BPASHS0 % *RA660 PRe28Fr ap
co_1 1.) 15 guided by a strap guide 34 . Then, as show in Fig. ? 6 (b) the
cylinder frangs vgez_tgéta,oe‘. A3°0ned®t B°sFPdé%ut wardly along a singl a
circunference to forma circular-section cylinder. Inside the w nding
rol ler 31, the hol défRe IR naFrAPAF e 2C MoiRdr® §t5pacéd er éP&EFGFSRICPE ARt h
respect ZOto the cylinder fra:~es 3la, thereby ~:eeping the perforators 38
away fromthe wydihelepsf toyresBial Teesthxedr £33 ket heredlst the s~art of
the strap 1lla is fitted into the gap Sic created between a pair of
nei ghbourihg cylindetid r atres) 3i%,a @ed tinrs cseclres ttwp Z21ast @httowinghe
strap 1la in the mddle of the axial |ength

a portion in the neighbourhood of the hollow 11b in the

strap coil 11. A perforation 1lld is pierced in tﬁe

innermost end of the strap l1la surrounding the hollow

11b, through to a plurality ¢f lavers of the strzp lla

20 laminated on thé top side of the innermost end. The

thus laminated layers of the strap lla are bonded

together at a melt-bonded area lle formed along the
periphery of the perforation 11d.

The perforation 1ld and the melt-boﬁded area lile

25 are formed by piercing the laminated layvers of the strap



47 21 May 2003 of the winding roller 31. Wth these pro~isior.s bei ng
made, the winding roller 31 may start to rotate i n the direction of the
arrow i in Fig. 16 (b) and wind the strap 1la thereon. f ter the strap lla
has made a plural ity of layers arcund t3 t~,iddle of the agh May 2064 h of
the wwnding roller 31 (Fig. 16(c) ) , the wi ndi ng roller 3i |s stopped at
such a position that the apertures 31d in the cylinder f=awes 3la | ocate
face to face with the perforators 3 10 projecting fromthe holders 39. In

the next step;shoun i Firtkadés (Br £okBRROEGYS 3L vy hold heaked
perforators 38 are allowed to sl de in the =adial direction towards the

cylinder framgs %*:%n'éh?e pesh~ %Q 8 L3\ vy & Jf ehgatgdpahe sl the pRL t=W3
1~ point of a ther”™~, opl astl C resin const _tut _ng the strap 1la. For

exanple, for a.palyprep . S dla; ~Lhe perforaiors 3B are heated to
about 200 C, V\:hl ch i's hi g ?ha e neTtl ng p0|sr?t of pol ypropyl ene. To

gether with the outP/%eql_.tdlég 9emeg of t;he/ hal de 5. ,?Eﬂgo the. perforators

38 ad~ance t hrough apertures ai g€ cylinder frames “31a and stick

into tl”~g p' e ale J.an naj ed L ayers, gleubee Sthrv—aa%q]r}%h"éo‘i e%ésee M ndi ng

roller 31. consequence Tour” cir EU<nferer.ti y equal paced‘

per =orat| ons Lt seeestFJ ]_Ziaa%,edf gr_mz%%@ %4 %%%gqgggsl ¥ ne fhe-1

am nat ed IayeP hes"frap 1 I"éapi _ng
P ot Thgl e L g el it b D m g0 (0
wth retracting tt 22 R OIBLRLS 3L aMNe ARRIE LS, 810: 5 snoun in
Fig. 2(a), the perforation 1l1d may pierce through the
10 entire thickness of two layers laminated on the
innermost end of the strap lla. Alternztively, as
shown in Fig. 2(b), the perforation 1lb may terminate
in the middle of the second layer laminated on the
innermost end of the strap 1lla.
?he perforation ild is provided with the use of
a perforator 38. A circular-section pin-type
perforator 38 having a sharp point (Fig. 3(a)) is held
perpendicularly on a holdexr 39 (Fig. 3(b)) and heated
above the melting point of the strap 1lla. This
20 perforator 38 is inserted from the inside of the hollow
11b into the widthwise centre of the innermost end of
the strap 11la, tbereby forming @ perforation 11d in the
widthwise centre of the strap lla (Fig. 3(c)).
On application of the heated perforatof 38 into

25 the innermost end of the strap lla and the layver(s)



5 Following the withdrawal of the perforators 3, the nelted areas al ong the
peri phery of the perforatio.”.s ild solidify to formnelt-bonded areas 1le
(see Fig. 2 ) , which bond tt*. e lam nated | ayers of the strap 1la .

Thereafter, the winding roller 31 is rotgged until a 10 pred 1qmng?6
| ength of the strap 11a is wound thereon. . 4uhi 1 a the windi ng’o0 ?he
strap 1la proceeds, the strap . Ila is axially reciprocated al ong the
winding roller 31, so that the strap 1la is helically wound on the

cyl' ndr_cal suyrface of ¢, "~ . e said ng ro | ler 3?7 .n a lz prescrijed
axial length t BPaof & oA tctéf'e%e%?édtel?eér r%%laefgnat‘ht% ?ﬁéfs?trraapo‘l a.s
wound on the winding roller.31, the dianeter of t Wi ndi roller .31 is
reduced by sl iraFSléstB% %?Yhagra ﬂegﬁe'sb%'i“%e?o%?%m%‘nee fg?f"i g’%tI1 SO AE g.
16(_) ) . The 20 diane%{hcal |y gontracted windi ng rol § er 31 is renoved
fromthe axis of™tRé 5s FEXS5F R0 StEP 18 THES *GhEEenedPRE™E Sor el ess
strap coil 11 whose axis is defined by a hollow 11b. In 1orninq t he
perforations 1228 fRdt RBe 47 IR D235l s) of Ft hBesFFapP1La2 BRE
configuration, nunber, 49 21 May 2003 positi on, etc. of the perforators
38 are s~ Ji t abPPI&d] (st S oMELETBORGIEF £URA ahte BerReeh. 24 ABRIpEAIS ng
strength (or widthwi se tensile strength of the strap 11 a) and the bondi ng
strength at theeFEPPeEOhRY BReaPPriPE2Héitel Ldiset08n B 4t 3D F8dé of one
or acre perforators 38 of Figs. 5 to 9. As an alternative enbodi nent, the
hol ders 39 hol Bpngeeher parkiw gfdes Be oy Si& est aFedl GaF S FRENY 6AFSAS on
with the winding roller 31, thereby 10 elimnating the step of al' _gnir.g
the cylinder fthaeest3Ean Wiia bt e folnees 8F0ithi s ite &vgéhentorAhadgees t he

operation effici~enc~:, because the pero rations Itd a=a
the innermost end of the strap 1la is neithex drawn out

100 nor unwound.

As the perfora;or 38, there may be also used a
circular-section pin-type perforator having a hemi-
spheric (round) point (Fig. 4(a)) which is held
perpendicularly on a holder 39 (Fig. 4(k)). This

I35 perforator 38 ié likewise heated above the melting
point of the strap 1la and inserted from the inside of
the hollow 11lb into the widthwise centre of the
innermost end of the strap 1la, thereby forming a
perforation 11d in the widthwise centre of the strap

20 11a (Fig. 4(c)).

The section of the perforators 38 is not limited
to the circular section as mentioned above. Figs. S
to 9 illustrate flat plate-type perforators 38 which
provide slot-like perforations. The flat platé—type

perforator 3€ of£.Fig. S(a) and (b) has an oblong section

L8]
wn



formed while the winding roller 31 is ir. rotation. The perforator 3 for
torrn_ng the perforation 11d 1~ nay be applied either at the bottom side of
the inner:ncs t strap 1la as described in Fig. 16(a)-(f) (i.e. fromthe
axis side of the winding roller 31) , or32at the top side of 8H$M59§bﬁgted

| ayers of the s trap 1 la as descri bed in Fig. 17(a)-(g). 2

production steps shown in Fig. 17 (a)-(g) are carried out by using a

wi nding rol ler 31 which conprises four cylinder frames 31la, as shown in
Fig. 17 (a) . Jhe Lrdndeesframes.dla £a0 9 Lde avttwadgx &l ppgeacsincl e
circunference to constitute the wnding roller 31 of 2~ circular section

(Fig. 17(b)). "'t{‘_é'l:ee.ﬂ*égmc“ € “lys ag%g, izly May 2003 »‘?wd@ﬂ@dgg g‘iﬂd'r%g rel |

er 31, the start of estrap bythestrap gui isfi ed

in the m ddl A Qhd h}?{;%rﬂm?o' QHQtJ‘% %5« t%‘t ndi 0g J 10449§Re3é'1~ p%eEtetstsl ng the

fitore 33 attached to &"start  of rap hto' t ween t he
nei ghbouring cylinder fra 1 e erfo.f r§8, edlnth C|n|ty
of the windin T'fg °§‘1Qbr;'EE T %ltagl eanchofd' : AR Cab?el(grée dva‘r"igl Bét"

recede in the ralal dJregtl the | U.w nding r Ier 31, er the
start of the HFAP Frr§csr ?f’hedggﬁ ﬁtléagult e"r cyl |ﬁ i"Eat " uﬁa e Gf'~t he wi

.ding roller 31, the w pdin ler 31.i.s ) otaLeln

d| rection of tH& alr‘thd\ﬁ Tgﬁnfrll t%%"s?f’ﬁﬁlfl a1 lﬁéke “e'bﬁqsh =& °7 Ege

latl er5 arQund th |, dd~ ed t 1~ lLength of the w nd|n rcller
31. Then, the 'vﬁrh%ﬁ'ﬁﬁc‘%‘latler 55e FE §t oﬁ’p‘ed Bt £HE Post1F Sﬁdsﬁ'tﬁ/\ﬁt ?h Fig.
17 (b) . The p rforator 3, which is heated %qa heater to a predeterm ned

t enperature, Ja‘l”i‘%méﬂctd'%'b&bg(’:h “He TOHM g tofter 31 fromthe

ext er nal S|de thereg and_20 to pierce in the 1 am nated 1 avers through to
the s tart of the sthiHp i3t Pﬁa§6n§éfaif‘erﬁ:%r*%rﬂ§f’1ror3§t i°%mn PRI i € (#drned in

the | am nated Ia ers of the strap 1la, , )
ha a triangular section and a thickness

gradually diminishing from one side to the cther. This
perforator 38 gives a triangular-section perforation

11ld along the length of the strap 11a (Fig. 6{c)). The

th

£lat plate- type pe rator 38 of Fig. 7(a) and (b) has
15 a section comprising one sguare end and an opposite
triangular end. The resulting perforation 11d eztends
along the lengtl't of the strap 11a, one end being shaped

in a triangle (Fig. 7(c)).
The flat plate-type perforator 38 of Fig. 8{a)
20 and (b) comprises rounded sides in the thickness
direction as well as an edged piercing head. This
perforator 38 can easily form an oblong-section
perforation 11d with rounded ends along the length of
ttue strap 1lla (Fig. 8{(c)). The f£flat plate—"q./pe

25 perforator 38 of Fig. %(a) and (b) has a rectangular



| eavi ng the periphery thereof in the nel~ed state. Then, the perforator 38
is allowed to recede from2~ the wi nding roller 31 and pulled out of the
? am nat ed 51 21 May 2003 layers of the strap 1la, whe=eby the nelted
area around the perforation 11d solidifi®8 into a nelt- bonde%1%ggzéé§
Follow ng the formation of theé firs t per (oration 1~ d, the wn

roller 31 effects a quarter of rotation (i.e. rotation o~ 90'') in the
direction of the ar=ow T (Fig. 17 (c) ), and st ops again At this position,

the preheated p ﬁé’é%%t an d38:dn$p.@ié9¥"egnt9d299r %@%@:é W, odisng £@liler 31

and pierce another perforation 11d into th nat ed ayer of the s rap

Lla, and then ihe,10,perfoLal it 10358l o%adid @ Jeoeden g heo 0RaRl e

direction and pu out of the strap 1la. 1 "e fG=a

pz=zrall Ch Lifly IRJLPEALAL ¢ 89 R0OMN dedt £ 0. Lt difhs 80d (1eol);1g %&%ord' ng

to the bondi ng cyc co>: pri ses rotati nc th collar 31

1~ by 90 degr ard ,[ f i.qn), CI ng the perforator 38
into the [ am e‘\Lnat‘é{(.ir'll 8§7'-§rt§%of 'hegs 3% % QP‘%F m a perforation 11d

(see Fig. 2) and w hdrawi he pgff%rra or. 381 fromthe, str p lla to so' |
dify a nel’t-bor_ded A& :ﬂe 528 Sy mINg PRSP 9Dt 8n& Oii‘ei"& ar e

ded a total of, f mc tiall I d f t 11d
B ol t - bondctr BREASTIR FRAY. ?wi‘er*iﬁaf‘fmﬁr??%%ﬁg‘t‘r’%ui‘»"ﬁéf%?abfgﬁs 11

d and nelt-bonded areas 11 wi ndi n roI I er 31 is 2~ .conti. nuoa
Forated to i RE & PP BABEeRTREF | SRRBERTof D50 A Wy 2668 (HesLERdp I a
-_nto a coil

' en the.wn | er ceases_to rotate, t he
wind=ng rol | ercosf?digtév'éﬁalﬁeam éarawc%é{i b5 RE P APRG Sores BRT RBSY

frames 3la toward the ai s of the w ndi ng rol ler 31 (,Fig. 17( % The
contracted wi il FPFof+%r2BF PR RRABYEAPr AR T RECH I BES 5 grt‘i‘?é’ﬁ'i ffCally
wound strap lla. T?:us obtajned is a corel ess strap coil 11 whose a::is is
defined bd0a Kdl PoweSibl t1 nkt & B L e RELHedPEASpEPEOPEEFOTRE 100 | 238r beam
10 may be applied for the formation of the perforation. ild . and the
mel t - bonded ardd 19Re BELtbeniden etr ¢ Flg. 1n BB (RTEgFimethis
erabod~r"ent 1=kewi se utlises the w-.r.d=ng roll er 31 co:~prising four cyl
finder frames 31 a E39- gl0i{3)a)s) a2 qm¢eloppent] showiag tPea:iensia i s
operated to 1~ slide in the rad_al directions by an_ air cylinder 36
accommodat ed i i 3 RALN§UFSRICEr °F1.thahigeramec i AdLAg SKekicam Bing s

di anetrically contracted by sliding the cyli nder franes 31 a toward the
a.,:is of thetwendinglewl Lék .31 Tehelthexrafs 83d L htthehsdree thea

15 locates at the middle of the axial length of the hollow
llb. At the innermost strap end, a single perforation
11d is formed in the widthwise centre of the strap 11a.,
whereby the innermost end of the strap lla and the layers
laminated thereon are nmutually bonded at the melt-

20 bonded area lle.. On the cther hand, in the strap coil
11 of the present invention, a plurality of perfora-
tions 11d are provided in the inner cylindrical surface
©of the strap coil 11 surrounding the hollow 11lb,
toge'ther with the melt-bonded areas lle formed along

25 the periphery thereof. This structure avoids



20 start of the strap 1lla guided by the strap guide 34. Thereafter, as
shown in Fig. 18 (b) , the cyl=nder fra:~es 3la are outwardly displ aced
along a single circunference by the air cylinder 30 to constitute a
circular-section winding roller 31 havi @4an expanded 2~ di ar%{jﬁ;?él 2&5@
f?:~ture 33 is fitted into the gap 31c 53 21 May 2003 creat t n the
nei ghbouring cylinder frames 3la to fi:t the start_of the strap 1la in the
mddl a of the a::ial length o~ the winding roller 31. Referring to Fig.
1(c), a laser ' rounji.b,.35.i i.spased.Ln Jieinity.: of e

wi ndi ng roll er"qg'ﬁill,‘é%’?hobﬁfeﬁ?ﬁggkagqgﬁ gét?%%\.s%$gFtisz g%:éei:/lgéésﬁgi rradi

ation al ong the radi iLrectio e.wi.nding roller 31. Further, the
| aser oscill at"gorhﬁi%%ghfjs L gjﬁoélé‘gvé‘g%é and recade w th respect to the

wi nding 10 roller 3% Wth securely hal.ding.the start of .the strap_ila on
the outer cylindri cgfl" g3rt e uts)rééa\%llr? |’ngtnreolslsterra%f,°"[lné%t PEndrAg rol | er
31 is allowed to . =otate . in the direction of Lhe arrow T until_the stray lla
: . takes abG_:tth(r?r)ee“f%}'ngir AT G l?ee‘r#ﬁ?ﬁéoﬁ‘s tlﬁéi’a:c’ﬂealé “BRJt h7i ~
thereof . After the cainding roller 31 cegses tq rotate, .the |aser

osci | | at or® univt* %35 ¢ &9 dhett 1 3P app oadlz‘ﬁattﬁ'h% C(/ﬁpl"n%l‘fﬁg”? diterr @ 4nd®t o

irradi ate a | aser beamon . the | am nated | ayers through to_the innernost
end of she stF&YS113E°FHe tl%e?’{bg]émer?&st so‘lell 52‘& hb%lg?wtﬁébzo | BfF hat ed
| ayers and the innernmos t end of the strap 1la and _provides a perforation
11d and a mel PEEGPFARF L9 Bat 14 &5 e IEf Wattdd “P&yBF8eafel PhtRe Hrhded
together at the nelt-bonded. area lie (see Fig. %Zji“ al on% t he periphery of
the perforati Gr*ERF iR TFrHe ByLllon b er ThHE Mot hEbPRASEI2 T ARSI TS

perforati on 11d, , _
are provided along the periphery of the perforations

10 11ld.

The strap coil 11 of Fig. 10(c) includes five

2}

perforations 11d, cne formed in the innermost strap end
and the others formed inpairs in the edgewise rows along
;heaxial ends ofthe hollow 11b. The perforations 11d
15 in the edgewise rows are circumferentially dislocated
from the perforation 11ld in the innermost strap end.
The melt-bonded areas lle are likewise provided along
the periphery of the perforations 11d. Additionally,
Fig. 10(d) shews & combination of the structures of Fig.

20 10(b) and (c).
Further, the strap coil 11 of Fig. 10(e) includes
a plurality of perforaticns 11d which are
circumferentially equally spazced in the edgewise rows
along the axial ends of the hollow 11b. The strap coil

25 11 of Fig. 10(f) provides a plurality of (e.g. threae)



54 21 May 2003 the winding rol ler 31 effects a quarter of rotation (i. e.
rotation of 90") in the direction of the arrow T (Fig, 18 (d ) ) , and s
tops again.. :.t this position., the 1 user oscillator unit 35 irradiates a
|l aser beamon the 5 lam nated layers of t3dw strap 1lla to form Wm
perforation 11d and a nelt-bonded a=ea |Ile along its perrphery

formation of the perforation 11d is repeated according to the bondi ng cycl e
whi ch ccnprises rotating 1Q the winding roller 31 by 90 degrees (i.

auarter of rotsgl,erg/g)a ncgn r{ag}fﬂtrggemh%e ;bg@dtﬁyad,_tg}etl,aaer ;ﬁbqel 1

atOr uni . and a ne onded
area 1lle al ong LLg P |pher ou he | a; I d 2?2 A strap
| la. ~r, the ‘én%p ﬁ' remée/ngrgebepgg\}:l&ed& bt o? Phaég ofir a%lrgéeg_w'm
circunferentia?llL~ uaI | y. sp or atvr ons, 11d_and m qnd ar aas
11s. Ther eaftef"'l‘ ﬁg e&serl%s T’I%t b? uﬁr 5545 al og}ad btgllriece q‘romthe

wi nding roller 31 e 1 and t vmpd. IS rotated

conti nuously toY&i aopr%détﬁber Fh)trréélj Fgﬁgtjr'r1 tHe FE aggl(fg f‘ﬂ%gré’ocsoﬁ (

Fig. 18 (f ) ) . After the wi ndi ng roIIer 31 c:??ases to rqtate, t.he ndi ng

rol ler 31 iPs dPRAELFIEEAIIRS contrthct BT Hy'e'é? i d|t 5 th@“&?llrﬂ’der e3igfedes 31a

toward its axis (Fig. 12(g)) The 55 21 2003 contract ed wi ndin

roller 31 is refbvadriet et hef £igr t-IQe‘-He'I Al WEIF &t Py 219, Thus

obtai ned is a coreless strap corl 11 s~hose a:cis |s defined by a hollo.J

11 b. As has beeReHESEr FOYSdl Nat M adetl beshhitT au? At Frometne ™ tdder osci

| ator unit 35 can forma st”, aller perforatron 11d in a nore stable and

efficient manner. | ntAdAFERSN EX RENISERr2 088REFECoP St 1NB5S FEeREimBosed of

| ess expendabl e parts and thus easy to maintain. 10 As the 1 user

oscill ator uni{®8bt-PREE My DereBelhra CONd ader “tiH Y hfdr EANE LS ch

empl oys CO, gas as the |aser nedium The CO= iase= oscillator unit

' -radl atdd a § bEeRgb8amtot NZ7 NG AN PRI B2 Bl RaVRREAGPANEENEOLS- 10. 7
.t as operated by a~currer.~ cf 1~ 6A. The irradiation tine of the |aser

beam is in theefiagbedfoabygerothe tambnadedndayepred &rdid syralpodtad . 5

second, at which tinme the laser irradiation hardly
the perforations 1lld are prescriked in terms of the

configuration, dimension, number, position, etc.,
depending on the material, thickness, width, etc. of

15 the strap lla. The strap coils 11 of Fig. 10(a)-(g)
based on different patterns of the perforation(s) 11d

' and the melt-bonded area(s) 1lle were tested fc?
vibration resistance, transportation resistance,
loadability on a conventional strap coill reel in an

20 automatic packaging machine (drum-set test), and
packageability in an automatic packaging machine as
loaded on the strap coil reel (machine-packageability
test). The test results were compiled in Fig. 12,
wherein Examples 1-7 correspond to the strap coil 11

25 of Fig. 10(a)-(g), respectively. The comparative



affects the winding rate of the strap 1la. In addition to the CO= | aser
oscillator unit, the 20 e:{a:~ples of the laser osc=llator unit 35 include
a heliumneon | aser oscillator unit, a sem conductor |aser oscillator unit

and the like. fig. 19 is a partially cutdfut perspective vi ewsghaw 2663
anot her enbodi nent o f the packaging s trap coi 1 2~ of 2/

t hepresenti nvention. |ntheinnernostcylindrical 56 21 May 2003 surface of
this strap coil 11, the strap 1la is helically wound around the hollow 11b

Fromone a::| %'Fx]qéiﬁH’lJQ il Qbhefu e d als i80fp a cRINEl g kayal ebitikey strap 1la

is thereafter cal Iy 1 am nated or, thHe top side of the 51 nnernost

t I : .thi Lodh | L2 L
strap !ager yo}a@"f.%.'il‘}%a;y (é)p,ecegaltc{ﬁ%flclfukaStl'?é)%@f&?{i%..Iyoéngh.e

cont i nuousl rmthe stra . Inthe strap co 1 of Fig. 19,

an adnesive 11gis aRpld eds BLONOUERE ENLLLE Rind: A RGN £L, thgpstrap 10

coil 11, on the top side of the innernost rows of the strap 11

constitute the | et Cyld g1 €gL1SUSTERR (o {dif 24! 8RG0! L oLl pgSTroundi ng
S

the hol lo:a Ilb. Fig. ows a partial section oT theé strap coil 11

cowed with.th= adhesile 1.i¢c. T a}{i MedlvVee a1l C if provides a.”.
adhesi ve I’ av&fon "%anclgetgb %i géjrlg’fp cfPevll?lfrq\er (rgrﬁsrt‘“ rows of the strap 1lla

which is helically wound around fhe hollow 11b to constitute the inper
cylindri cal surf ace~&8f ~PRE 3 4p 6% € Ahd sitmd &r y on 'Y ﬁ"e'stteop Si de of

a couple of strap layers | am nated 20 thereo he _adhesiye 1lic is
pressur e- sensittive ’b’b’hdﬁmf’ﬁ&i Isﬁm‘r?ateencdesl an%/%af b at't]ﬁe SEEAR B i th an

appropri ate adhesive est ren t4h';1 C%\n n‘?r’f'ﬁi‘g@rt he dalgh%sgcv,et 11a(::' whi (ih nex_ ibits an
appropriate adhési¢& sf’roéﬁ%t“rﬁ Fheé RIS et dit 92 5 f s 16" S HY st rap
Lla which Conaaggg}gh%hgtgggeénds 200 were left unsecured or secured
10 in wvarious manners. In Comparative Example 1 (Fig.
ll(a)), the innermost strap end 200 was  fixed on a
tubular paper core (not shown) by means of a stapler
201 (staple width 10 mm). On the other hand,
Comparative Examples 2 to 5 employed coreless strap
15 coils 211. 1In Comparative Example 2 (Fig. 11(b)), the
innermost strap end 200 was left unsecured. In Com-
parative Examplé 3 (Fig. 11(c)), the innermost strap
end 200 was left unsecured, but annealed, before wound
into a strap coil, for 10 minutes at B0°C to prevent
20 its contraction and deformation. In Comparative
Example 4 (Fig. 11(d)), the innermost strap end 200 was
secured with the adjacent rows of the strap coil 211
by a kraft tape 202. In Comparative Example 5 (Fig.

11(e)), the innermost strap end 200 was secured with

25 the all widthwise rows of the strap coil 211 by a crafzc



21 May 2003 cylindrical surface surrounding the hollow 11b are bonded to
the strap layers |amnated on the top side the=eof. Hence, the start of the
strap 1l1la (i.e. innernost e.nd of the strap coil 11) does not unwind into
the hollow 11b. b!oreover, the i nnernosB7helical rows of the qvﬁga odda are
adhesi ve-bonded in its entirety to several layers | am nated on top side
thereof. As a result, the strap coil 11 will not unwound around the hol | ow
11b. 10 When used in a packagi ng nachine for automati cally' strapping a
corrugated carghgardgaoy: or like itens, the adhesive-bonded strap coil 11
is loaded on a strap coil reel nounted on the automatic packag=ng

r~ach_r.e. |~ eFe_-atrpBr priEERELESY ~0St strap end on the 1~ outer
cylindrical surface of the strap coil 11 is drawn out by the feed rol lers
of the autor”afi¢, ga&ka?#gg# machi ne. Since the top side of the innernost
strap layer surroundi ng ol low 11b is adhesive-bcnded to the | am nated
| ayers with a uni foggbgdggﬁr\ig st t 1 2Q,4he adhesive, b%nqead dpg’rtl on is
safely peeled of f and not tofn away € the strap 1la s drawn out

mentioned gbove, 4§ nefr; do.£nd. of trap cates on the
i nner cyli gdrl%al gﬁrkgcg sggfer oundldcn'\g1 t%@ﬁhgrr"ow"‘% \/\h\,\? %Qécfl %es the axi s

of 2= the strap goil i1t shauld ot neel. gLt 808y ) .14 tntrtg% 2003

the strap Iayers anlna d o the 1 op” Si
hand, it shoul d, eeI ff. fromth nded, porfiop_cai, t per f, nsrle
stren~—th So ‘f’a t%hl Jeréqﬂu géﬁgnt |srpsa1]t;| Tsff &g s qgf a]s @l és 6f St he
adhesive 1llcis noﬁstrlctl do Ira Iﬁgdhe5|ves among t he

$¥§ Pnci®tfer®

sol vent -t ype aht®fAzhe sdT% P YebshpfE?r Hﬂn Gvel t *P§pe
adhesi ves and I|qU|dsoI|d|f|gs t ype adhesives. The_sol vent - tXPe adhesi ves

i ncl ude rubbers%)‘égéﬂsl%r%@lﬁ@ v@éds"u%’h Sy ind Grafo} hBB&F, 0B the innerx
styrene- b adi ene. r bber %ISOb Ieng ubber nd n (Yo) rene rubber,
acryl i dhé%yt%n Eigach %%r 5 tchphits 9° ndl rati

samples graded A had the inner cvlindrical surface

unwound aifter 30 minutes to 1 hour of vibration; and

the samples graded X had the inner cylindrical suxface

urnwound within 20 minutes of wvibration.

e
n

i Tes

Each sample was packed in a corrugated cardboafd

box {(length x width x depth: 465 x 465 x 210 (mm)) and
transported by a lorry over a distance of 500 km. Each

20 Example emplcyed five samples in this test. The re-
sults in Fig. 12'indicate the number of samples whose
inner surface had unwounded or collapsed during

transportation.



et hyl hex.yl acrylate as a principal nononer, and sil i @”-baSP~ adf:eSlveS
CO .lprl SlI':Ca ~u.~..:rc'""?"-11.k S 15 |l oXane or a reSi nQUS S110Xane
as a male COnStituenz. r~.s the solvent for rubber-based adhesives, there
may be used volatile oils for rubbers, t8Bchloroethylene, tol 003

n- hexane, nethyl athyl ketone and the |ike. The non-sol vent éf mglzt type
adhesi ves ZO preferably cox, prise a bl ock polynmer having a high nelting
point and nelt fluidity, such as the copol yners of

styl ene-i soprene- st yfReeirshybener but agh gnenstlyt BBehandling property

styl ene- et hyl ene- butyl ene-styl ene, ethyl ene-vinyl acetate and the |ike.
Addi tionally, @slyn@5ethyl eaelvaxXrang parakbiAgnayehe tagd Qed drum

Pref erably, 59 21 May 2003 the nelting point of the hot-nelt-type

adhesives i s | gpelad hanebhat: :of $hexsLiay lhachBalkl. CUrael yaBobnathigher
than 100"C. In this respect, a strap Ila roads ef polypropyl ene (PP)

prefers a Iowwkﬁs?h% mwrﬁhiesp%eei e ane nA\da z paraf ({d e 2Rd ekl i ke .
~ strap 11 a made o ret hyl ene terephthal ate (PET) advantageously

utilises as '%éf?éfsubafowgm Rel yef hyh epes z 5y - EB’oaodws@%ﬂJé@")As
non- solvent type adhesives, use may be further 10 nmade of

liauid-solidifig s%meeﬂo@mefloefw-na%%d ABe ) LT VBS crOF §HEV|e'§n§ﬁjQ@§'dves :

| nst ead of the adhesi v=s sol ~~ent - tlpe hot - : pelt-type and

non-solvent -t yRgs LHSAYs TELL 5o Peliay by Sndenenc anty il oygd as

the ad; |l es ve way of e:-~a ot-nmelt resin mhl i s the

same as or r%#échget@ﬁe ﬁgégjofﬂsé légrﬂﬁ ;;alégergs rface had

pol ypropyl enes) '1s e M a state Heated above Its ne frng point.

G-l hen i nj ect t S t I S bo ds se
Tayors in a peo i AT8E OR okt PR St S n i £ 8 T pe T
p=oduced ¥bth t;g $§ of a winding roll er 31 and an appl icator 20 shown
“in Fig. 2 The appl FcaZOr 20 conprises a pan 21 filled with the adhesive-
11lc, a feed roller 22 ZS disposed therein and a coating roller 23 ar=anged
in 60 21 May 2003 .

Marcnire-

The machire-packageability test examined the

incidence of troubles during nor r:l packaging opera-

13 tion, such as tape-blocking in the pre-feed rollers or
the like. Ezch example employed two samples in
Machines A, B ana C, respectively. The results in Fig.
12 represent the number of samples which caused any such
trouble.

20

As apparent from Fig. 12, the strap coils 11 of
the present invention as illustrated in Fig. 10(b)~-
(g) gave remarkable results. None of themhad the inner
cylindrical surface unwouna. Besides, when used in an

25 automatic packaging machine, they caused no trouble



contact with the top of the feed roller 22. Tha adhesive 11c in the pan 21
i s carried on the surface of the feed roll er .2 rotati rig in a given
direc~ion and eventually supplied or. the surface of the coating roller 23.
The winding roller 31 for winding the st38p 11a is rotatably?_dli|§| 2%@ in
the vicinity of the appli cator 20. The winding roller 31 has a %8I %
cylindrical shape conposed of four equival ent cylinder franmes 3la | U
obtained by circunferentiall ~t quartering a cylinder of suitable a:~ial
length . Each eyhinderodkang.31a is spacad along a s=r.gl a cT rcunference
s~T th a circunferential gap 31c zo constitute a cylinder o~ G =C~~| ar

SeC~=On. the fQOU Q/Lrinndgrddjrtai:ﬂ.gs ~13q a:?giéﬁgq’@geds@ggggtg skl & he
0 e

circunference can contract the dianeter Circul ar-Section cylinder,

wzen al Vowed.tq aldfie tover detlls A 8.0 hbe-axlds ridlers Eagh-oud nder

frame 31a includes a nunber o b. An air nozzle asSemnly 3?7 i1s

securely di Spogggc?e% ?’?E?i nigheshvzé‘.n@! 0y r%er % <?Th%f%i rmgeé?'@fasaSﬁnbly

32 conprises f noz 32a extendi ng radral romthe a::is of the

w nding rols 1 . AlJls.eLected fraomt [ f, n e g toward
the cyli ndri cgklgérrfdg’eél% etﬁég\%\ﬁﬁdi r'lg@r o‘{]elesegr @%egfg ;tﬁ'el g%%{ji gg't%é'r“ 20

di sposed in the_vicinity Qf the . .21 My 20 | Nl rokler_ 31 Ls
hori~or.tally $ F 380lF 8 %°n SO aepdprlgagﬁi‘HEI'rece;g%mﬁ!g"gigfécf%)(')n%"\?\nmf'ﬁer’espect

to the winding rollzr 31. en the appli  cataqr. 20 approaches_the_ w_ndi ng
rol ler 31, the®€od@ng 19l ng é’é’"?"se’gr%’égeé’% a1 hat E e glﬁ e‘?etgfrﬁdri cal
surface of the w nc{i ng rokrl er 31, subst ntiallyé al ong the entire ajal

| ength thereof "*PR {Srder £6 5w ﬂﬂ%’ﬁé%tﬁaﬁ’eﬂﬁ 57 R hgswﬁﬁf%g ol F8F 31,
tha cyli nder frames 3la are %ﬂirstl al | owed 1?‘ to sli_de outwardly alor_g
2 single circuRPEFERGETG 10Tt GTEFi AUED BF SPFCUIBE SettT ont S As"Eflown Tn
Figs. 21 zir.d 22](‘1a), the start_ of the scrap lla %i . e ivnnerrrgst end _of the
strap coi 19 11°FPE #FREA%H 1HE T RGF AGSFEE EPTS1 BYSCRe *f FOPLTFESB3 whi ch

is fitted into the gap 31c 1~ between_a pair _of neighbouring cyl i nder
frames 3la . |9PEhe2Agant FRBONERE Héfp’F“Fc%?BffoEG“rl@%h's)ns“dgt“é'r)éﬁ@de‘r om

inside from the innarmost edge of the strap, according
tc <the patterns shown 1in Fig. 13(a)-(e). For
comparison, the strag end of the tesF.piece 311 shown

15 in Fig. 13(f) wes fixed on a paper core 312 by mean§
of a stapler 313. The test pieces 311 were stretched
downwards at a rate of 50 mm/min. until the bonded arela
peeled off. The thus measured values are shown in the
right column of Fig. 13.

20 From the viewpoint of the appezarance, the
perforation lld preferably has a small circular secticn,
which does not stand out in the strap lla. Hence, the
finished strap coil looks almost like conventionzl
coreless strap coils.

25 Inthe circular-section perforations 11ld as shown



the winding roller 31. Under this condition, the winding roller 31 is
rotated in the direction of the arrow T shown in Figs. 21 and 22 (a) to
wind up the strap 20 1l1a. Wile the winding of the strap lla proceeds, the
strap 1la is axially reciprocated al ong 49e wi nding roller 3121?W%§5@¢3the
strap 1la is helically 1 amnated on the entire cylindrical surfacCe t he
winding roller 2~ 31 . 62 21 May 2003 After the strap 1lla is helically
wound cn t!”~. e entire surface of the s~ind ng roller 31 to fo=mthe
i nnernost | ayern ofighe $treap cbi ' theélpeeldnptatoengsh tafe Whadhagtrol | er
31 is stopped tenporarily. .n the neantine, the applicator 20 is allowed to
approach the handedngreal Lee d8fendstbh the coatumgdeamddteial3lesgphessed
agai nst the strap 1la wound on the winding roller 31 (Fig. 22(b)). Once the
contact rel aticohshilpe | pesfabhicsbad, itlhe r ehdidion iof tdresdniibag rohl er 31
10 i s resuned to wind ti:e s trap 11a helically on the wind=ng . roller
3i. During thasescpddndendt 0y SHage taicd Piahd he:ieoaiess oF tRkletrdg IS
hel d agai nst the top side of the n:~ernest s trap 1 aver around on the
entire cy § indrd. cathdbesuti=gce ofedberangierd imd | et rdhgthha-am ngleng
roller 31 causes the rotation of the coating rol ler 23, whi ch further
causes the rotzdn Dével tshengepdoioldagre Rt Acgordiendiametbe adheshye 1llc -
contained in the pan 21 is first carried by the surface of the feed roller
22 ?0 onto theetkdaseioh t1he cOAdhNEneOobrbeic ibedl ctheusa®-dddEa 1t he
coating roller 23, ~dhich is pressed agains t the top side o~ the strap 1la
mgndtﬁn the Wiy £0kkest 3ha @0@lS dd¥enadbesi yerkle deheyfomqldethe
end, e
: such diameter, which gives the required melt-bonded

10 area lle along its periphery.
Fig. 14 1is a graph showing the relationship

the perforation 11d and the

Hy

between the dizmater o

peeling strength at the melt-bonded area lie. The

w

strap coil used herein was prepared by hslically

15 winding a polyoropylens strap lla havihg 2 thickness

of 0.65 mm and a width ;f 15.5 mm. In this strap coil,

the circular-séction perforation 11d and the melt-

bonded area lle were formed by piercing a pin-type

perforator 38 of'Fig. 3 (2) and (b) which was prehezted

20 above the melting temperature of the strap 1llaz. The

peeling strength at the melt-bonded areaz 1lle was
measured at a stretching rate of 200 mm/min.

Rs shown in Fig. i4, a 0.4-mm-diameter

perforation 11d showed a peeling strength P, of about

25 300 gf at the melt-bonded area lle. A 0.6~mm-diameter



adhesive 11c is coated on the strap 11la wound on the ?5 outer cylindrical
surface of the winding roller 31, 63 21 May 2003 substantially along the
entire a:~ial length thereo= in a desired circunferentia' _length. The
winding roll er 31 rctates to naL;e a fedMnorn | ayers under thwgyapb
cation of the adhesive 11c. Then, 5 the rotation of the wi nding ro ? er
31 is stopped again. This time, as shown ~r. Fi g. 22 (c) , the applicator
20 is displaced away fromthe winding rol ler 31 and breaks the contact
between the cqoadingreelilsl 234 anbhoe styaplita wewrthih the'ow Rdidig rol | er
31. After the coating 10 roller 23 is detached therefrom the winding rol

er 31 resunes 3o Wnd the id 29 dalde helddldoh Al 160+ O OUH & sklelag
23(d)) During the third winding stage, air is sprayed Cr.to L"e CfJ~

ndr=Cal S',yricC Qe te éhlowlv“ze@qléceroaé ard %€ eetad 14 omylshe
nozzl es 32a of the air nozzle asse nmbly 32 inside the winding roller 31. To

be speci .fic, ¢ gtgdgkgpted afi QMtiRG, Nozzl eg,, 334 passes;d hr gugh :a sjnunber
of pores 31b in e cylinder frames 31a and reaches the strap 1la mound or.

the windi &g rsogg B4 203 cneThe 2l ey oot es woh gLilhsatihgnof a

solvent in the so nt-type adhesive 11c which has been coated on the strap

La Meanuhi | g, o, s10Wa AN 1.0 224gke 2R 4! ofc L DE, (800 O Lhe

strap 11 a is Wound wi ndi rolTer € air spray from

t he nozzles 3 The May_ 20 |,nu a pray all t he
adhesi ve 1 lgﬁtolggt%6%:§$%r é%éﬁf%ﬁ?é adﬁg§|v%£§ Fén ? ,eﬁg 6F to the
| et th d1lae 6+0h t 11 d
TR pr edet e AT ““9? %& R L REORT Ty F5r1 & 1. S BRI s o~
tracted by slidin s, 31a omard he ontracted
wi ndi ng rel Ié%’gg grgﬁb&gﬁﬁfhow TEp ﬁiast af b%g ﬁﬁd i nto
ol LI P YO Lhe SILA gsg'es%lh%fwet-ﬁerpfgﬁentoopdveyt4 8083 10

could not be peeled off from each other, and one of the

(=]

lavers was torn away in the longitudinal direction.

In 2 thermoplastic resin strap lla (for example,

made of polypropvylene), g.thinner strap lla is more

i3 vulnerable to ths longitudinal tear. Tﬂerefo:e, in
proportion to the decrease of the thickness of the strap
lla, the diameter of the perforation 11d should be
diminished to reduce the peeling strength at the
melt-bonded area lle. Thereby, the bonded layers of

20 a thinner strap can be safely peeled off from each other
at the melt-bonded area 1le without being torn away in

the longitudinal direction. According to Fig. 14, a
0.65-mm~-thick polypropylene strap lla keeps a peeling

strength of 400 gf or less at the melt-~bonded area 1le,

23 when the diameter of the perforation 11d is 0.6 mm or



. . As for the hot-nelt-type adhesives 1'1 c, coating may be effscted by
the applicator 20 .n the same mar.ne= shown in Fi g. 22 (b) , while the
strap 11 a is being taound up on the wi.”~.ding teller 31. Si:~ce the
fiot-nmelt-type 1~ adhesive 1lc does not 42quire air spray or o9 mMav 2003

vol atilisation, the winding roller 31 dispenses w._th the air no zPe
assenbly 32. Additi onally, the hot-nelt-type adhesive 1llc nmay be appl i ed
with the use of a c~~linder applicator 25 show. 20 in Fig. 23(a). The

cyl i nder appl i caler. 25 ,CUPLLoeS ACHINE Leal Al rek, 2RacLll | edauisth the

hot - mel t -t ype "adhesi vé "11c and a plunger 2 sl

barrel 25a for_sgueezin ut, t adhesive 1lc_ . d of t batrel 2b5a
accepts the plﬂ%ggglﬁgbggﬁ’ong%??Eygflng, "fn‘de?%ég(a) %é’reqens 'iaspg?'é&ual |y

tapered into _65 2 2003 a conical f lLn order. to heat and It the
hot nelt-type %%S%v%%fc,‘ £ré Il?frar‘e‘r“?Sg{?qscht)\l?eFeél‘ba ‘S %heater -25c. This
cylinder applicator 25 is disposed in the 5 vicinity of the strap guide 34
for guiding tH8"s?Fap®ffa to the winding roller 31. After t'.~.e strap 1la

is wound op the entire surface of the wnding roller 31 to npke the

i nnernost Payer of the :’ﬁ%&“&%ﬂ""ii, ‘f’ﬁé%ﬁ%eﬁﬁer%&bpl"i%‘%ﬁ%’r“% FRfer poses
the tapered tip of 10 the barrel 25a between. the too side of the strap Ila
wound' on t he IRIMAGSFof F RS IP SHECFAE B oM sitdE 4=~ Por eErapetia

gui ded by the strap guide 3~. Ft this posit _on, the plunger 25b is
squeezed i nt & thefBaARES] 2IRNg. ifSchk ToR RS s HERE IR - RBRELET | 3pe
adhesive 1llc 1~ nelted by the heater 25c. The nelted adc!esi ve llc i s
sSqueezed out &fxhieitfpaoflomes AT LINI54 LG/ Tthe st aputha SATUFEON t he
winding roller 31. is shown in Fig. 23(b), the barrel 25a can reciprocate
in the axial #ATTEEEdINS? ofeTire PARR NP PF TP REFEN3928P AL FBEAMY L he

strap 1la which is helically and continuously wound on the windi ng roller
10 forming a plurality of perforations 1ld, which, as a

whole, provide the peeling strength at themelt-bonded
area lle.
Rlthough the above description has been focused
on the qircuiar-section perforation lid, the
15 perforatiops 11d shown in Figs. 5 to 9 can also achieve
a desired peeling strength at the melt-bonded area lle
and widthwise ténsile strength of the strap 1la, at
which the bonded layers of the strap lla are safely
peeled off but not torn away. According to the same
20 principles, the circumferential length, configuration,
number, position, etc. of the perforation 11d are
designed in view of the material, thickness and the
width of the strap lla.
The perforations 11d of Figs. .5 to 9 have a section

25 elongated in one direction, as described above. 1In



31. Hence, the cylinder applicator 25 continues to apply the hot-nelt-type
adhesi ve 11c not only on the top side of the innernost strap | ayer wound on
the 2~ wind=ng roll er 31 but also on the top side of a few nore 66 21
May 2003 | ayers | am nated thereon. The ad{gsive 1lc, be it thg i&%%gqﬁ type
0. ~ha hot-nelt-type, may be coated only on a portion o the i p %trap
| ayer cons~ituting the i.”.~er cylindrical surface of the strap coil I n
anot her arrangemen~ shown ir. Fig. 2~ ; he sol vent-type or hot-nelt- type

adhesi ve 11¢ |$.200) | £0 0038Ker 2hd ?e‘(;r@% éhefswael%aém n,ra»seg al ong

t he axi al ends t zainding roller 3 For IO exa

adhesi ve 11c l%haeoph glgcth's 4 Oné{’lrogﬁ’wgﬁgltgz SJlTOQ’W‘ol-QEEog, 153

while the strapllal el ng woun

ho4d : tA 27, th h | | h t t
:L_L' E|)ol Ieg t: S‘P‘{C;y %ugh ghﬁ&f%l%q’ %Shl glc?rghtjédgﬁ%as lg"'eplco‘inmrzo%greels:ed

air is supplied throu ai r feed hcse 27b. The adhesive 1lc in the
solution state® %;%ﬁr%ﬁe 1Bromthe tapered t|p of the spray gun 27 onto
the s~d~ suyface of the sev ral innernost . ers in. the sﬁrqy coi' I n
still another arrangdréht, - hésadﬁes?V%p’ilé YIRG 5 SppFi édl(?n“st"f%ptop si
da of the innernost |layer of the strap tail 11 as well as_on several

i nnernost | ayeP$ ﬂ“eﬁﬁ'haﬁ%wélddﬁd’le%?che&)?l%e 8hd 9t he icAPRF hgPPaiter 31.
As shown in Fi 26, when the adhesivz | is enetrates sufficiently into
the gaps bet wegﬁ‘dt e S Bt ’flglsa“ire"r%gltarﬁﬁa’f'gﬁ BELHGPORE efkidA® rid<E of t he
wi ndi ng 21 May 2003 roIIer 31, the adhesive |l c also penetrates into the
gaps between t Hé *&dj BEERE Trons ©of t R hie Fsfiet b5t °8fr ab Faydr Réfiedasy wound
on the winding roller 31. In the case where the adhesive 11c is applied cn
the layers of FRELEIMPENE IThpIaRhAstaRPelgrt ARRCELoMa &hds Vel wafe
winding roller 31, the adhesive 1lc may nor necessarily cover the entire

ci rcunferekte of the ciranlparee ctidpPerd o TAki o nst a@@/érxdacpatretd
thereof . For efanple, as shown in Fig. 27, the adhesive 11c :nay 10 be
appl i ed on eachYside(dipfmgde rof & Hfed S'-trfl*)apa%‘é)liﬁ 1043 ame hert o mO8f Tgvr-i pes

which stemfromthree circunf~rentia' |~ .i spaced positi ons a:,d a
fte.n.d al engThhevahbes ¢ aditd *Ieéﬁgftwto#a¥hée§ﬁlr1&pl BOFEOrEtiang Ailg
a=rangenent, ail lave=s o_ the strap 1? a la:ni:~ated

are indicated by B; (0.55% # 5 mm) and B; (0.55 x & mm).
The rectangular-section perforations 11d have their

15 longitudinal sides aligned wiph the longitudinal di-
rection of the etrap lla.

As for the circular-section perforations 1ld;
exvansion of the diameter results in increasing the
peeling strength at the melt-bonded area lle as well

20 as the widthwise tensile strength of the strap 1la. In
contrast, as for the rectangular-section perforations
11ld, elongation of the longitudinal sides hardly af-
fects the peeling strength at the melt-bonded area ile
(the value substantially remains at about 400 gf). On

25 the other hand, the widthwise tensile strength of the



1~ along the a~_ial ends of thz winding roller 31 are bonded together by

t he adhesive 1l1lc (Fig. ZE). In further another arrangenent shown in Fi g.
29, the hot-nelt-type adhesive ' 1llc is coated i n the nelted state on the
enti rety of the inner cylindri cal surf4ge ZO of the strap LM?&]Z Fs i

| lustrated in Fig. 30, the adhesive 11c solidifies zo bond tg% r thr?e adj
acent rows of the helical 1y wound strap 1la which constitute the innernost
cylindrical surface. Rs a nmethod of such adhesive coating, the nelted 2~
hot - nel t-type esi 11¢ i e uter L My 3_ -
cylindrical surt ac% %fat%gcwiﬁg%% ‘ﬂ‘o%‘%pgﬁ?‘#ﬁeté’t ?2\62]11161 |§g\%guﬁd on the
adhesi ve- coat w ndi ng l.l er, 31 ormthe strap coil |I. after the
adhesi ve 1lc %g’o sp%rlr‘lg‘ggf&il&%fli els%rg‘?’ﬁge"vm nding roller 31 is 5 dianetrically
contracted and reno .ved, ‘%éjxtjho%%t he, strap_coi 1,11, Thi § arrangepent  faci

litates the coating dfc1he" aahadi vt et SBaf 2Pr SabRE hi8t “RdVEF sely S4f f ect
the renoval of the w nding r ol
FVE-

| f th t il 1. 10 11
Lot memcs oP TN TeRELFog. S5rGed e 58 BoIE 1PE8 Lidie iTratabBvaS 11

shoul d be noted that the st=ap l1lla _is_ peel ab! =i bonded by the
above- exenpl i fréd BaLEedI aredg Jsﬁf)wr‘?*i n® EPgsg.fOSirar?dglﬁﬁ, gnd nd_g
strap G011 ~11 1~ obtained in _any of the abgve-d=scribed nmanners may have
both side surMdSE " Eo¥er BANBy 18 54 7 DF pAdst19. STREPr el t9NRRe Y Ep coi
unit 10 is suitable for transportati on and storage. ZO 2. PACKAG NG STRAP
COL UNIT WtR/P&%réhte to PrgsS28% afd 32h& pRKENAYLISE LTt PR10 is
prepared by placing a pai r_of pads 12 on both side surfaces of the strap
coil 11. EachP8Fiar@hbeis 433/ iHithe i hedie a0t SHY AR ¥R Tt ab8aralY etc. |
Z~ is shaped in a disc whose outer diame~er is 69 21 May 2003
subst anti al | ya@fi& ssaiid &9 harosh ¢ hd St +apoésiudinal stisshe ERRRT0f the
pad 12, there are forned t:relve central flaps 12a c~rhich can be fol ded
Cinto t: -0 cyFrA®dincli i nel PEVERE PR LERE SEFAPIEH RN Eheheigiiibfearea
surrounding the central flaps 12a constitutes a ring 12b which is held
agai nst the sF@&sde aECgTgtma@cdt FAPYCONFUTIEs Fafe BBl 5ng prdrFedew of .
the pad 12, with the central flaps 12a unfol ded. The central flaps 12a are
10 fol ded al ongexeciticuikatdashethd danded Zaygrverr hlthohg rawrident ri c
circle of the pad 12 and whi ch has a di ameter SubstaWall~i 2CUal tO
t::at O the hOt dlowhdbhdefesnin@aniiedaunvindfinghefsthes wozd colil The
area encircl ed by

1l1. Besides, iﬂ the rectangular-section perforation

15 11d, the widthwise tensile strength of the strap lla

can be increased by extending its longitudinal length,
instead of addiﬁg more perforations.

Rdditionally, the strap coil 11 of the present

invention may include a perforation 11d in the outer

20 cylindrical surface thereof. The perforaticn 11d is

pierced in the neighbourhood of the outermost end

through to the underlying layers of the strap 1llaz,

thereby bonding these layers at the melt-bonded aresa

lle formed along 1its periphery. This arrangement

25 prevents the outermost strap end from being drawn out



t he dashed line 12c is cut along twelve dividi ::g 1 fines if which radial
y e:.tend fromthe centre of the enci=clad area, so that the encircled area
is circunferentiall y divided into twelve fan-shaped eaual sectors (i.e.
central flaps 12a) . The central flaps 13 are fol dad al ong pmaq,afd})%d
lire 12c into the hollow lib defining ZO the axis of the strap corl , at
ari ght angle to the ring 12b which surrounds the encircled ce*~tral LI aps
12a. As a result, the pad 12 provides a hole i.”~. the centre thereof which

opens through ERr%Q%.s'LOJJPY‘b.“b- h{;'}lcoé,derato@r@&%‘ﬁ?i%ﬂ%lpagtﬁ%n"” &g strap
y

coil 2~ 11, an adhesive is appliéd on the entire of “one Surface " 21 May
2003 of the pad_12 which is to face_the side surface of t'.” e strap coi

11. The adhesi v&“p&aldhl yPBS5Es % hesblggs 12° and &He" %t r &3 cof FEFF & 'oget her ,
wherein the riggsv12h of . theigads 12 are boded. to the side surfaces of 5
the strap coil “TT"8A¢ 19 cent PRI “PPESS 3%t 8%Bonded to the i nner
cylindr=cal surface Qf theiftrap ¢oil 11 surrounding th? hol | ow _11b. A

met hod for produci ng'tfe s &3 Ebi 1 28nidt SIRF T3S h8reiStHiTR “ HEsEHSE i n
detail. First of all, a strap 10 1 la is wound into a strap_coi _1 11. In
the mear.tr:; ~®No¥IRg Pr&fd'“bgﬁjs“izs%ﬁ%ﬁmﬁ Wi §ET3s ﬁPélpEépar éd o
ccated wi th an adhesive, w.ch she central flags 12a unfol ded w th respect
to the rings 12beFThe*Fad& T3 egr 8UthnehOFosi'aMa1Sed P YakSipGnA VANEILRS 3~,
such that the adhe 1~ sive-coated surfaces oy the rings 12b correspond to
the side surfaE@sl8F EfheSHrdp oiflt 1.2 orife) ri ngs® 19b" 2 BIpFedd&F ddai nst
the side surfaces of the strap coi 1 11 to effect adhesive bondi ng between
each other. La32fy, 2tHC kPt rfv¥iindapsaioaspParehecprgssed apé 26°M31 ded
along the dashed lines 12c, at_a right angl a to the rings 12b, into the
hol l ow 11b for9®didRre”EGY he WA SNd¢rt hefSEMEF coidlall. MiAsipeeai nBY is the
strap coil unit 10 of Fig. 31. In the strap coil unit 10 descri bed above,
the 2~ padf 1xihyeundkasintldbhreduartetidiGidecsuingeds off shetable

axial'length. Each cylinder frame 31la is spaced along
2 single circumference with a circumferential gap 31lc
to constitute a cylinder of circular section. The four
cylinder frames 3la arranged along =a singlé
15 circumference can ccntract the diameter of the
circular-section cylinder, when allowed to slide to-
ward the axis of the cylinder. On the other hand, thé
contracted cylinder is diametrically exzpanded by
sliding the cylincder frames 31a outwardly. 2Anarerture
20 31d is formed beforehand in the middle of each cylinder
frame 3la.
The winding roller 31 accommodates four holders
39, each of which faces the cylinder frame 31a and holds
a circular-section perforator 38 inplace. Siﬁilarto

25 the cylinder frames 31la, the four holders 39 have a



21 May 2003 strap coil 11 and prevent deformation ox bent of the edges of
the strap Ila locating at the side surfaces of the strap coil |l. hence,
during transportation or storage, a pl urality of strap coil unit 10 can be
safely piled up on one another, with the4g aces ali gr.ed in %E@I v%lddﬁal
direction. Further in this strap coil unit 10, the central fl ay. e
turned into the hollow Ilb fornmed along the axis of the strap coil II, and
t hey are bonded by an adhesive to the innernost |ayer of the 10 strap lla
whi ch constitu el r i [ urface o e_stJr. iL.11

sur roundi ng tﬁéfﬁgFPoﬁoﬁﬁgqé%%éﬁ¥% éﬁé gﬂﬁg}éi?%ghgnaedJgg%fra%l%laps
12a, the innercf, st gad of the StEaR-ikadaes. nof,yn aind by; b tgell and
so vhe strap Gi T remal is Frrmand solid, evzn 1~ when the i nner fost
strap end is pat.fixed by nmelt nding.or the_Like, ,\Waen yged_in_an

AUt onat! . pactibt PECReERi Tt 197 S SrRt PBAl | 5 "8t FAPRFRG ATCOF FuEPes
cardboard boy or other itspg with. the strap.lla, the strap_coil unit 10 20
T oaded on S 5TFEDE b TR eer & 5. St 51 S back St beEhFhEY AE { he
edge of theg strap 1la is free fromdefornmafion or bent, the strap lla can
be snmoothl Yy dridvP Ut EFofTt hESsOFdF caiiF UAFE 6. oFRd §ﬁ&ﬂ?Fd?§m}ﬂg-ouz
action of the strap 1lla is not deterred by the presence 2~ of the pads 12
whi ch are adhé&tSR-HEFIEE orf tate 1& §&° P2 I2F MR Vo0t 6 i aceghot e he
strap coil 11. This is because the bonding between the pads 12 and the side
surfaces of tHPSTIFapecdtd FrimeefiR cFaft I9Y estanTi Shaadei ¥ isuch &l snal |

area, LJhich is the edge of the strap ila ) )
though not shown in the figure, a heater is provided

9
(-3

inside each holder 39 for the purpose of heating the
10 perforator 38, and the outer surface of the holder 39
is covered by a heat insulating material.

In order to wind the strap lla on the winding

roller 21, & fixture 323 is attached to the start ¢f the
strap l1la (i.e., 6 innermost end of the strap coil 11)
15 guided by a strap guide 34. Then, as shown in Fig. 16(b),

the cylinder frames 31z are allowed to slide outwardly
along a single circumference to forma circular~section
cylinder. 1Inside the winding roller 31, the holders
39 maintain aproperly spaced relationshipwith respect
20 to the cylinder <frames 3la, thereby keeping the
perforators 38 away from the cylinder frames 3l1a. The
fixture 33 attached at the start of the strap 1lla is
fitted into the gap 31lc created between a pair of
neighbouring cylinder frames 31la, and thus securés the

25 start of the strap 1la in the middle of the axial length



i constituting the side s~.:rfaces of the strap coil 11, that the strap 1la
is not subjected to an e.-.-cessive adhesive strength. Besides, the
i nnernost end of the strap l1la peels off readily fromthe central flaps
12a. When the strap 1la runs out in the rap coil unit 10 1 I emai n
a pair of pads 12. Each pad 12 can restoraz t he original, fIa%1f'grgg12@9§
returning the central 1 =1r "' "~ "~ i~glib. - s yre pads 12 in flay
la~s 2- e~, e ~ sher .. ~ ;. form are suitable For transportation and
storage, it .s eas _er to.=ease.themrepeatedly 1J is the adhe3i veS Coated
G5 sur =aCe SR PR DA P B TSR L8 TCAR. el hide BE SEORRBH Lednits DificeH
adhesives and acrylic adhesives. The species o. such adhesives are not
strictly speci PREG, FOGVi"deE 1Ny Sehdifibitt Faeddided SRS’ st érftfih with
respect to she edge of 20 the strap lla. The adhesive nmay be substituted by
a bot h-si ded afh&§iaFe IRPE FPA ALY CakR, F i hItH-Ri 884 WHREST R STHAP nay be
stuck on the entirety of one surface of the pad 12, prior to the fornmation
of the dividingl® finfse?Br central flaps 12a. Thereafter, the central 2~
flaps 12a are cut out of the taped pad 12 al ong the 21 May 2003 dividing
lines gived inside thét®FshBE FFHheP 11@ PRECPERAtRMAYT 3 het tferale 0T t he
pad 12 is not limted to corrugated cardboard paper. For e::anple, the pad
12 can be madeastumd d@thearicddeeyefabhe Aatedi Hengsuehe £ asheardpedms
pol ypropyl ene (PP), polyethylene terephthal ate (PET), polyethylene (PE) and
ot her thernopl astilexr dsi hBig. Tl pad thewipHapedrphlardisdswethpped
t hi ckness of about 0.5 to 5 nm whose outer dianmeter is about 10 nmw th
respect to tr.at sofcii@® pheistipaptkaf|thelapkntiye nbBddelinigder cpliodent he
pads 12 are nmounted on the strap coi 1 11 by fi rst positioning a pair of
flat pads 12 withmesf dlldedocertter dkcll apsfdfa whthhethsiperSorkaces &€ t he
strap coil 1 1 and then. i nward' _y fo 1 ding 1~ the central flaps 12a. As
an al terndii vepprdeessinonérah the padsiek vl h fol ded central flaps 12a
may be set '

"In the next step.shown in Fig. 16(d), the holders

3% which hold heated perforators 38 are allowed to slide

inthe radial direction towards the cylinder frames 31z.

-3

he perforators 38 are preheated above the melti

'.l
o}
(8]

13 point of a thermoplastic resin constituting the strap
l1la. For exzample, for a polyprcpylene strap lla, the
perforators 38 =are heated to about 200°C, which is
higher than the melting point of polypropylene. To-
gethexr with the outward displacement of the holders 39,

20 the perforators 38 advance through the apertures 31d

of the cylinder frames 3la and stick intec the plural

laminated layers of the strap lla wound on the winding
roller 31. In consequence, four circumferentially
ec%ually spaced perforations 1lld (see Fig. 2) are fcrm‘ed

25 simultaneously in the laminated layers of the straplla,



on one end of the winding core of a winding machine, prior to the w nding
of the strap lla. After the strap 1lla is wound into a strap coil 11 and the
wi nding core 20 is renoved fromthe strap coil 11 , the other pad 12 is
nount ed on the other side surface thereojgto conplete the str i nit
10. Since the preset pad 12 prevents theagtrap coil 11 from umgid&?%
during the production, the finished strap coil 11 already incl odes 2~ a
preventive structure against its unw nding or 21 May 2003 disintegration
during transpoytation ?tnd sto;gge. JFurther, the second p@déB hc? be set on
the thus stabi1? 88478t FAF OT1~F1°TThéPEFSE, 1hi 5P arPEng&ferit® Tl ur es
efficient productivity. 5 In case ap adhesive is coated pr) the entirety of
one surface of the ﬁ%\%‘””iz,aFts?%wadb%nPa%eoh@?b'pﬁ?er}é‘Fe%’ésp BefT8n the
adhesi ve-coat ed surface. The rel ease paper pbevents bondi ng_between the
pads 12 pil ed 3fpl OHeEop® St R VGYhEF O Bnd' ® FereiF endB A Safé | Y th
transportation of a.large number of the pads 12. As shown in Fig. 35 the
pad 12 may furtheF2EbApTi t8& RepIE@rAT5S 8 th5omfdif aneetermaPlflrags 12d
whi ch project outwardly fromthe outer circunference of the pad 12 and
whi ch~are ¢&ir dRILPBE NG ANy BhHAFF§ el Sfaddte (P oRf ea8ROSthet TBNBrovi de
a strap coil uni~ 10, a pair of pads 12 are firstly positioned face to face
with one side™kfage2sPatshé oM F tdifeAIPSEFoRdl fhet RerdanraaloRF aps
12a are folded =nwardl y~. Lastly, the external flaps 12d are fol ded onto
the outer 20 A4 ntlelEdl fyurtioade 55 meet sePRpedorredls| 1 1Fhel seg tkqal fl aps
12d are thereby adhesi ve-bonded to the outernost strap end as well as the
outer cylindrial wWu=thckeonf the semapadeid leves of rtdsulxtrahe bat er nost
end of the strap 11la is not drawn out fro: the strap coil 11. 2~ Further,
the pad 12 mayhewdafibes, cémer ¢ indiieng nrolPer My 26080kiade cofurntthiel cent r al
flaps 1?a, provided the innernost end of the strap 1la is fi:ied by
- nel t-bondithg, peteietarnhoest tapgthi ¢ £ thawssaral *asi$ wadufd néad dpoma. hol | ow
11b. pair of pads i2 which includes a hole in place of the 5 central flaps

1? are |i~: ewwse Jpogitte oniedd amgl ddriched swidtdp drl aaglresiessdd 0 ttHee sHxdep .
sun=aces of the strap coil il. Wien the strap coil units 10 are piled up on
one l1la is axially reciprocated zlong the winding xoller

31, so that the strap lla is helically wound on the
cylindrical surface of zthe winding roller 31 in a
15 prescribed azial length thereof.

After a predetermined length of the strap 1lla is
wound on the winding rollexr 31, the diameter of the
winding roller 31 is reduced by sliding the cvlinder
frames 31a toward the axis thereof (Fig. 16(£f)). The

20 diametrically contracted winding roller 31 is removed
from the axis of the helically wound strap lia. Thus
obtained is a coreless strap coil 11 whose axis is
defined by a heollow 1lb.

| In forming the perforations 11d in the laminated

23 layers of the strap 1lla, the configuration, number,



anot her, the pads 12 of this kind also prevent deformation or bent of the
edge of the strap 1la 10 constituting the side surfaces of the strap co' 1
unit 10. nnother enbodi ment of the strap coiI unit 10 is described with
reference to Figs. 36 to 38. Fig. 36(a) hg a front view sc:o er
strap coil unit of the 1~ present |nvent|on provi ded with aW@ﬂﬂaZ@@bg
retention plate which is |longer than the inner circunference of the strap
coil: and Fig. 36 (b) i s a front view of the sanme, provided with a shape
retention. plate mhlch |s shorter than. the inner ci% unf erence of the

strap coil. ?PHH*8% is acf‘rc?rﬁ Fréw BF T HOSPERE S ef Bntitoh pRaté Biphl i ed

to the,strap coil unit. Fig IS a perspective view of anot her shave
retention pl ata I gnbeRi §° 33~5(bj° |%°ads%c‘PF6ﬁ“Fﬁerbeeotfw%%p apPri BESild™F strap
coil. Z~ As nentioned above, the strap coil Il has the 21 May 2003

i nnernos t end ofeRBBNsHPHp ML BV 5 €8 ChY {h8l SRR 1Y, °Et6h355t5§1°not to
unwi nd or disintegrate. The strap coil unit of this enbodinent is
charact eri sed 1Y@ tompfi SPRgLAPFLERT SHEFS TR éht i ohe prat B~ B2 NAfidcR 55 rol | ed
and inserted into the hollow 11b of t:~e strab coi 1 11 . The shape
retention Pl atld ®2 i SenPptfat &SPadeadf ke sfhtRetM@deesiin 30&h @6 Mor
pol ypropyl enes and pol yesters, a netal such as a thin steel plate, a
cardboard sheate nfobe her ssHdkt et cBipbi-siSng % S xture 10 of used paper and
recovered plas tics in a ground state . The' length of the shape =etention
plate 92 is substa.RsiahT 3lteéenssiviee embetémeintouTehier éredederst BE hol | ow
11b of the strap coal 11, and its w=dth is substantially the sane as that
of ~the strap dollding 1€h@/' heerforh&drisnt 3t cyayndée, tdretsheape Eotention
pl ate 92 is constantly subjected to the resilient force to recover the
original flat sstraperocfiherdfigre, wbhhi thei nsgvding rnfdetrhe thol therékl, the
resilient force s tresses the shape retention plate 92 aga=ns t the inner
20 cylindidcalelsurfrazeialy tthe sttregp obidlildningertéley citla rsdhapef rement i on
pl ate 92 supports the inner cylindrical surface of the strap coil 11 . The
shape retenti angphatér 8RenhylberlsoBger Thas dheahgasenc esHaheeanchreof the
strap coil 11 and' overlap each other at the end portions 2~ (Fig. 36 (a) )
On the othendwyahibh sByibeeslar,t Becthate the2deMByr2@8QA%ns 11d are

th

ormed while the winding roller 31 is in rotation.
The perZorator 38 for forming the perforationlid .

15 may be applied either at the bottom side of the innermost
strap 1la as described in Fig. 16(a)~-(£f) (i.e. from the
axis side of the winding roller 31), or at the top side
of the laminated layers of the strap lla as described
in Fig. 17(a)=-(g).

20 The production steps shown in Fig. 17(a)-{(g) are
carried out by using awinding roller 31 which comprises
four cylinder frames 31a, as shown in Fig. 17(a). The
cylinder frames 3la can slide outwardly along a sincle
circumference to constitute the winding reller 31 of

25 circular section (Fig. 17(b)). 1In the diametrically



the inner circunference of the strap coil Il and | eave a gap between. the
end portions (Fig. 36(b)). Fig. 37. i |lust=aces a nodification of the
shape retention plate 92 nentioned aoove. In the shape retention. plate 96,
one end port=on thereof includes a pair 8¢ slits 93 orientedopghal bghat 0
the w_dthw se sides, whereas the other end portion conprises a palr o0
e~ctensions 94 having a wdth corresponding to th=_slits 93 . The shape
retenti on plate 96 is rolled and 10 inserted into the hollow 11b, with the

e_ftensi ons 93 fi{Led.ip.the sl 119193 s\Ven, ot be shape Letentign plate 96

f n 2 S|
is stressed by e T esi Y en?ngo:ce agai Zrner “cyl rndri ~&Grface

of the strap coil 1., the e:stensione 94 are_released fromthe slits 93.
The shape 1~ rge“lle%??o?lypﬁ? e ‘%a%cﬁl%h?%lg%%ulsf ytejp‘i’igeh?s“%‘?i‘ g%ieSP?ppage
of the,end portions. For the sane puyrpose . the end.portions of the shape
Cetentt on pl atd e Lot FEEtE S5 ERG Attt 6ot b sReped &Y Cek® BEB o

whi ch are hooked ‘5’_}5=-th,ea0£3 ot her 1_%0 in the rolled s%a‘_t‘e. Any_ot her
arrangement i & Possibtercat® At 2T Fhe" itk Hot 17 ohs® bt T he® |t AP e Ar 8

det achabl 3; connected with egch ot h%r . While the end portjons o _the
plate are det &Faf 3P cohNeREEHE 2 PhEPEn BT FRLNT B Fard Say VefFap at
the end portigns or at the con 2~ nectable portions only. 21 May 2003
Fig. 3 shows &%3urther nothied shape retention plate 97 which conprises
edge pieces 95 which st=ci: _out fromboth |ength:~ise sides of the shape
retention plate 9? Theh R&W5o5#bedi ABnt Fed ks ih apheoVicéaAty af ofReshape j
r2tent7.On plate 97 between the edge pieces 95. Therefore, the shape
retention pl aténgizdgpeschders|ilp Yt af Sorhtdel 8t Fap desi| i =veR ldhekP t he
strap coil is repeatedly | oaded and unl oaded with respect to the reel of

t he aut omat i c 2F¥ERE NG ARCHGRE e | Araddiet i A1 2 he ILF s pF e€és T
reinforce the edge of several _innernost |ayers wound al ong the a:~ial ends
' of the stHhp wénding popkevedl -t hALfgesi fhegrstdoh ¢hetldf Str@r-rllF the
above-nenti oned shape rete~ti on pl ates 2, 90" ar.d 97 is reusable and

t her ef or e ecoisofi-gakign theaplvaArageblindrAsadpeerfreee? £ 4hs wédndinee shape
rete..tior. - plates were nade of a resin sheet conprising recovered
pol yest er andrasécypdder tihe aimading ofoRl8r Fanpsezllhuedatwi dotradgfe 190 nm
a length of 700 mm znd a thickness 20 of 1 nm Sanple 2 has a |l ength of 600
mm in which tnocséidisr¢ehghie Xtvedéhro8S unt3dl hhreeschap padramlmakss to the
w dt hwi se direction of the plate) are provided at 50 mminside of one end
t hereof, and &wplext=ensiwnst (length arowindt hel Ol adi 38, ofn ehehp zdra
integrally provided on 2~ the other end. Sanple 3 has the sane di nensions
as the 15 length of the winding rcller 31. Then, the winding

roller 31 is stopped at the positionshowninFig. 17 (b).

The perforater 38, which is heated by a heatsr to

m

predetermined temperature, is allowed to approach the

winding roller 31 from the external side thereoZ and

20 to pierce in the laminated layers through to the start

of the strap lla. In consequence, a perforation 11d

is formed in the laminated layers of the strzp 1lla,
leaving the periphery thereof in the melted state.

Then, the perforator 38 is allowed to recede from

25 the winding roller 31 and pulled out of the laminated



79 21 May 2003 Sanple 1 and further includes three 3-nm high e~?ge pieces
equal |y spaced on each | engthwi se side of the plate. Each Sanple was rolle~

and inserted into the hollow of a pol ypropyl ene strap coil, where the
Sample 5 was pressed by its resilient fagrte agai nst zhe inner21cmg'¥ gbi&cal
surface of the strap coil. For the loadability test (drumset tes ? , each

pol ypropyl ene strap coil unit was | oaded on and unl oaded fromthe reel of
an automati c packagi ng nachine. After 10 tines of 10 | oadi ng/ unl oadi ng,

nonce of the Styap-goit AACKRd Y 3aMPLes-Lyd SRR 1UAN 00,06,
ITs y sar I t

di sintegration I nner “cyli*ndrida ace. In a conparative e:~anole

performed with respect to _a polypropylene.strap.coil . ~hich =Y as r.et
bac~:ed by a s ?)edoerre{%h?;‘:oﬁg&%ges,g%/hg‘i&eisn%gr"oc%llx?enjdgi ca déaud??agéa of the
strap coi 1 s, unwound. after fjve tines. of |oadi ng/funloading. 3. . AUTOVATIC
PACKAGE NG VAGHIE THES § bPF ORGP AELLIPRELGR P T act BHE 5 S0 58 Aftomat | ¢
packagi ng machi ne for strapping g corryga;gd-cardboard Qp:~ or_other i

terns with the e T2 PREIIHTRTPEdE st F & LT FS ALIBR M BFeSRRE CFAVent i on.
The operatjo.”. of this automatic pacl~:aging machine is Fsc‘_herrati cally
illustratet i f¥Figy: B9TaFIom Oal-ut%cf*)naiti“c“ ‘gb? C3FRAG HTECfi e a® FRCPUdes a
21 May 2003 stand 41 for resting an item 47 such as a corrugated cardboard
bo and an arcif 98 4#hi &R ‘Sand&nGVvEaF OPe2PBem 4735 BRéd BRSthéosrahB®41 . ~
cassette-type strap coil reel 50 | oaded with_the coreless strap coil 11 is
5 instal | ed oPremeabedt @] 0%t off & heS salaoved 430  2pPeRwade §heap co 1
11 | oaded on the reel 50, the strap 1la is drawn out by a pair of feed
rollers 43 i nsiingeingkeep lissx 344 3 tthe Bt aminathasd Pesfsoral i ¢y Si6red

therein. The strap 1l1la held in the keep bo:i 44 is
into the laminated layer of the strap lla, and then the

100 perforator 3¢ is alloyed to recede in the oppcsite
direction aﬁd pulledlput of the strap 1lla.
The formation of the perforation 1ld is repeated,
&s shown in Fig. 17(d) and (e), according to the bonding
cycle which comprises rotating the winding roller 21
15 by 90 degrees (i.e. a quarter of rotation;, piercing
the perforator 38 into the laminated layers of the strap
ila to form a perforation 11d (see Fig. 2), and
withdrawing the'perforator 38 from the strap lla to
solidify a melt-bonded area lle (see Fig. 2). 1In the
20 end, there are provided a total of four circumferen-
tially equally spaced perforaticns 11d andmelt-bonded
areas lle.
Following the formation of four perforations 11d
and melt-bonded areag lle, the winding roller 31 is

25 continuously rotated to wind a predetermined length of



10 conveyed by a shooter. ~5 and a pair of drawout rollers 46 to the, arch
48, .The strap 1la proceeds along the arch =.8 and straps the i tem 47
placed or. t'.~. e sand 4? . Fig. 40(a) and (b) illustrate two types of
packag=ng machir.~es 4G cah_ch di ffer igpthe instal | ation ~Mrggs%'oto'?on of
the strap coi 1 reel 50. In cchrig. 40 (a) , the spindle for the e Ois
housed inside the stand 41. In Fig. 40 (b) , the spindle 49 for the reel 50
projects fromthe external side of the automatic packagi ng machi ne 40. 20
The packagi ng chipe_gof .t-he prese:~t_iavention i ipped. w_.th strap
coil reel whi (‘:‘:h%%— ss“‘g%gl iab Ikégt 5 b%?ﬁ\it yb‘e"sé]bf igggﬁafgi ngwfr‘éaé iﬁgg. Fi g.
41 is a section of, the o Ssret3tleE[é>é%% strap coil 20, th thf),é:grel ess

reel 5 !
strap coil 11" ESdEF 8- e Tree s|s"oe<'§1‘7l?i%papteed \;%\n%t ‘"é‘nc%\s%? 57t or

covering 21 2003 the . side surface of e strap coil |1. Fi 42 (a)
is a section 8}YB¥ﬁe‘9+%'BF “§O,C°3aﬁ'tyh P e“rcab?/‘é?ég’?’ 5&&0[)1%9 S ot ’?d'il
removed, and FEi g. 42 Elb) i S ads‘_i de _vi.ew %h r eof, tar.en I thg dj rection of
the arrow =. FAFSF 327 (Y2 AT 8t'rEp° £4ifl S PeBP 88 t8mpaT Sés! 5rEi de
plate 5. pJ aced on the external side of tha stand 41 and a screvy.rgd 52
whi ch is rot atdBi%y 'moudted O ahdCpEFpERdI Tt BrT S pf bj 8ét & 5F FAR TR si de
plate 51. 3s illustrated in Fig. 40(b), the screwrod 52 .s 10 integrally
fitted on thef&/fndire Eg'ﬂvawi%:h%p*bﬁr p*eﬁ—%%%ﬁ#éﬂ YOBRG] 8ECEH rforfi t hef '8XT er nal
side of the stand Cl. the rotation O the. Spindle_49 is Stopped by a

spi ndl e bral ~cBt@inethelscrei FX &S| &P teRhlalty W BRd8e 1 . &8
=ntegrated at the e::trsr;,e end with a handle 1~ 53 for turning the screw
rod 52. i cyl FAdAnEA =Y @i hglhebér ™4 is screwzd on the screw rod 52,
whereby the ' sliding nenber 54 slides in the axial directions of the screw
rod 52 in cooperati &aSkieEld PhRetharirahefct - ETRatesr 0w rdd o2 ¥ P&AR rounded
by four core plates 20 55 which perpendicularly stand on the side plate 51.
* The core |9 atB3ysse carl i edtfen tdor & cgImdfedt n it &R e Beraseratelc RrtlF t he
hol l ow 11b defining the a:tis oz the careless strap coil 11. The core

pl at es 55 areapdr ¥8¢ Medt tienrdedeyrean Llgoatas allokigs thatedndm &Ad ndri cal

2~ surface of the strap coil 11, after inserted in the
ig8(a)=-(g). This embodiment likewise utilises the

winding rollexr 21 comprising four cylinder frames 3la

n]

rzme 3la is opesrated to

Fh

(Tig. 18(z)). Eéch c'iinde;
15 slide in the radial directions by an air cyiinder 36
accommodated in the winding roller 31. While the
winding roller.31 is diametrically contracted by
sliding the cyvlinder frames 31la toward the axis of the
winding roller 31, the fixture 33 1s attached to the
20 start of the strap lla guided by the strap guide 34.
Thereafter, as shown in Fig. 18 (b), the cvlinder frames
3la are outwardly displaced along a single
circumference by the air cylinder 38 to constitute a
circular-section windin§ rcller 31 having an expanded

25 diameter. The £fixture 33 is fitted into the gap 3lc



82 21 May 2003 hollo0o~0 11b thereof. Each core plate 55 is lira;ed s~ith the
sliding nenber 54 screwed on the screw rod 52 by a pair of parallel 1 ink
rods 56. .he four core plates 55, corresponding pairs of lin'r: rods 5c and
sliding 5 nmenber 54 co.”.stitute a pa=allgd |i”r: nmechani sm ﬁﬁ@gy@gggl Yy,
LJhen the screw rod 52 is tunn ed to displace the sl idi ng nenbe away
fromthe side plate 51, the parallel Iink mechanismuniformy brings the
core plates 55 closer to the screw rod 52. On the other 10 hand, when the
screw rod 52 is_turpe ecersely..to displ the sl jdi ng megber 54.toward
the side cover %’i?a?ﬁg ;%grg*e_eln e rllenfgnsrégf-":n%ni it U 5r§<.rfmy5b9i&ﬁgs t he
c~~re plates 55 fart:.:er aw-—~r fromthe screw rod 52 i'iflel"2 the s
11d_." g |::~: .90 Gep* ghne f&ﬁte%‘?dlaﬁeifr?ﬁ tt?. &nsFhe T5d§|‘-eaf°5 Bf® as
illustrated i r F 9. 43 (a) and (b) , the core plates 55 situate renotest
fromthe scr e~,a~;“+f3g 58095 et thi €oRdrtiSof o theF cofe plates 55 are
circunferen tially spaced fromeach other along a concentric circle of the
screw rod 52. 20 Wierftherednd EPeheft 15 (FhsefthRF TR THel hoRFOW 42btof the
strap coil i, the core plates 55 are djsplaced awa){“ fromthe screw rod 52
thereby to Pe presseddhgardSd tife Shfnefi ¢+ i Rlr PEalthsurtidcbi ¥ TheleErap
coil 11. In this state, the cover 57 of Fig. 44(a) and (b) .is put on the
side surface of3thevstPaP EbPRtings3 the MY 2683°T1.0ThetEotérs &7 2oaPri ses
a cover disc 57a which corresponds to the side surface of the strap coil

| 1. The cover dizxadyatipsoailnaisudéss, riddite diigtiteion ¢hethe winding

roller 31. Further, the laser oscillator unit 35 is
able to advance and recede with respect to the winding
10 roller 31. Withsecurely holding the startof the strap
ila on the éuter cylindrical surface of the winding
*sller 31, the winding roller 31 is allowed to rotate
in the direction'of the arrow T until the strap 11z makes
abcut three turns around the middle of the axial length
15 thereof. After the winding roller 31 ceases to rotate,
the laser oscillator unit 35 is allowed to approach the
winding roller 31 and to irradiate a laser beam on thé
laminated layers through to the innermost end of the
strap 1lla. The lzser beam melts a portion of the
20 laminated layers and the innermost end of the strap lla
and provides a perforation 11d and a melt-bonded area
lle. The laminated layers are thus bonded together at
the melt-bonded area 1lle (see Fig. 2) along the
periphery of the perforation 11ld (see Fig. 2).

25 After the formation of the first perforation 11d,



radi us thereof, four projections 57b which perpendicularly eatend fromthe
coc-er di sc 57a and which are circunferentially equally spaced from each
other. The tip of each projection 57b forns a hook. '; WZile the core

pl ates 55 are displaced renotest fromtheg4crew rod 52, the pﬁ),vﬁglt s 57b
enter the space 10 defined by the core plates 55 and have the p?sdq#ooked
at the internal surfaces of the core plates 55. On this cassette-type strap
coil peel 50, the Stral'7 CO 1 1~ ~ S 1 OGaded aCCO'C.i ng tO the r01 1

0'.Ji ng St2pS _ T y.a,V L JqL Y 2:6.Zre 2.8 as J Dozl n ... e
150, .~ —h - ~8hcoV871a5 7o brag L ertetys F dlaaned fzBraraentda%n the

e-..trenme end of the.screw rod, 52 is_op ratesl to_tur the screw rad 52 in
a gi ven di rectF8%.a _Oﬁ‘ £ |sg%ce)nh%c'f?%n‘,%‘t?l‘é"%’loindlongt enﬁér"oéﬁ%nﬂ\;'é'sg ‘away
fromthe side plate 51, and the core plates uniform .y slide ¢l oser to
the screw rod Sgg(ééﬁwdtﬁ‘éimslf,pst RE 320 core pqqa‘tsesp%%l’rbgﬁ atg‘drg“éleetnent

of reduced dianeter. Wth reference to_ Fi g. a5(a), .jn which the core plates
S5 locate in th@SFHEHRIEAY BRIEES sctERAo8SF tD FGrifia BEAMT atfedGore

el ement, the strap coil 11 is fitted on the core _elenent, with allow ng the
core pl ates 355 darigagmdorl KB Fol90wW 22b SordRd LdiPontC t KO ki 8n8fkheke 84
21 May 2003 s trap coil 11 . The strap coil 11 is allowed to sl ide along
the core el ener®eGAPFR GO Jilfe &iA facks toAPAEES S FiTSP thie® s d4eP§odés 51.
Ne::t, referring to Fig. 95 (b) , the 5 handle 53 is operated to tu=nt;.e
scre;~ roci 52 PartRBeF&verse direction. This tinme, the sliding manber 5L
moves toward the side plate S1, and the core plates 55 - uniformy slide
away fromthe screw rbge @Qr@ﬁéenq%%rﬁhﬁlpetq%%%?éOEI aldsissrepepind the
di anmeter of the 10 core elenent. At this nonent, the external surfaces of
the core pl at esa&6o nAihgrg yrheohendangonyade wihightdrmprisperrotating

cyi.' r.drical sur ace of the scrap coi'_ 11 surrounding the hollow 11b. By
di spl aci nglfhe woz evichdibsgsBo sipk Blflywtd0 degmevay fiom thesssrewrrod 52,
the 1~ core plates 55 are pressed harder against the inner cylindrical
.surface of the sitapicoill abl iFheaditzeing modasE caneds byrrdde ubdsérthe

sliding nenber 54 cones
oscillator unit 35, thersby to form a perforation ild

and 2 melt-bonded area 1lle along its periphery through

the laminated layers of the strap 1lla. In the end,

15 there are provided a total of four circumferentially

egually spaced perforations 11d and melt-bonded aresas
lle.

Thereafter, the laser oscillator unit 35 is

allowed to recede from the winding roller 3i (Fig.

20 ie(e)), and the winding roller 31 is rotated

continuously to wind a predetermined length the strap

lla into a coil (Fig. 18(f)). After the winding roller

31 ceases to rotate, the winding roller 31 is

diametrically contracted by 'sliding the c¢ylinder

25 frames 3la toward 1its axis (Fig. 18(g)). The



cl osest to the side cover 51. In the end, the core plates 55 which are
slidable in a uniformand 20 synchroni sed manner constitute a cylindrical
core elenent of circular section, whereby the core el enent presses on the
inner cylindrical surface of the strap cgg 11 to shape the hgljmg fbé? into
a c=rcul ar sect=on. Thus, the core el enent conposed o the core 2/ es 2~
55 can rectify the defornatlon of the hollowilb of the 85 21 May 2003
strap 11 . ns shown in F=g. 46 (a) , Wwhen the hol | ow 11b, which shoul d be
circul ar in section s ,def or,ned secti_on,.the stra c0| 111

has a simlarl fr'°dbtf%%?r’é8d0\7éf1d§é‘@t r8ﬁfq'erl 3 ef‘ﬁel'e?sov?%ef%%?eﬂé?e i's
inserted into the hollow 11b E =educing_its |ane e |ns rted in the
hol | ow 11b, th&% c&ﬂﬁeﬂ%&%ﬁfl £ ﬁ?&ﬁétflﬁé?ly §Xpan g}?ﬁS%F ctfg®t he
core plates 55 away fromthe screw rod 52 in unlfoEn1an Vy hropi sed
manner. Event u&IOI‘-'ye e TOF P d%ent HoPTe ﬁ‘b’r?n&stﬁg HS19DRY12 8 At Y he
strap coil 11 into a circular section (Fig. 46(b)). After the strap coil 11
is fixed into &8 rcular section, the cove. 57 is put on the strap coil 11
As s~-:cv.n .n Fig. 45 (b), the s;:r=ace ef t~ e cower disc 57a 1~ which
mount s t he %roj ecti oA$ 57S i &ePsHEFERéEeFacE tIF T2k ebfATh itFakiateedur f ace
of the strata coil 11. Ins_de the core elenentdfrop i ded by displacing the
core plates S55fFr@m Héx? b@BYLf PEM-ERE t9ar e\ Fod? B2¢aphéopfojRedeonse 57b are
al l owed to advance into the space therein, with 20 maintaining co:ltact
with the interpalrfandtates bidtir %Gpéepﬁaﬁéé%sndl pafdic e s@nngwe. cover
disc 57a comes in contact with .the side surface of the strap coil 11, in
which state t h&nheglkis taito 1 heth ¢ pa ¢ r thec pt b otri ond BT diseclometes § it ar na
surfaces of the core plates 55 as shown inr ig . 41 . The cover 57 is thus
hel d on the of less expendable parts and thus easy to maintain.
10 As the laser oscillator unit 35, there may be used
a CO; laser oscillator unit which employs CO. gas as
the laser medium. The CO- laser oscillatocr unit
irradiztes a laser beam of 27W output power at a
wavelength cf 10.5-10.7 pm as operated by a current of
15 6A. The irradiation time of the laser beam is in the
range of about 0.1 to 5 seconds, preferably about 0.5
second, at which time the laser irradiafion hardly
affects the winding rate of the strap lla.
In addition to the C0. laser oscillator unit, the
20 examples of the laser oscillator unit 35 include a
helium-neon laser oscillator unit, a semiconductor
laser oscillator unit and the like.
Fig. 1% is a partially cutout perspective view

showing another embodiment of the packaging strap coil

2535 of the present invention. 1Intheinnermostcylindrical



$6 21 May 2003 core elenment, wi th the cover disc 57a co-,rering or.e side
surface of the strap coil li. Following the loading o0 the strap coil 11,
the reel 50 is nounted on the spindle 49 of the packagi ng machine 40 . H hi
le the strap 1la is draw_ out fromthe sggap coil 11, the r%ﬁl g? pgsat es
along with the strap coil 11. - Rs specifrcally descrlbed above, %e nner
cylindrical surface of the strap coil 11 is supported 10 on the entire e~f
ternal surface of the core el enent conposed of the core plates 55, and

t hereby stressed into a circul ar secti oral s~-:a rd ngly, eJen
whet. the st rapsrrfaqe af SrisufBgaPo°? hé lllnnéf‘ﬁo%'frﬁafera ors heléoal
. ~C Iayers t' ereon, the s tray coi 1 ~11 1~ remains firmand solid and

enabl es t'r, e s¥eapd| Rrauns isdesietilo Wriah AMLRNE he* i AkePREsEeidhe The
reel 50 is preferably made of a light material such as alum nium e?:cept
the scre, o rod &2handasdme cther nenbbhsrt Bayawra®fr Shei githay, LhhAedsby t he
reel 50 20 rotates efficiently i n drawing out the strap 1 la fromtre
strap coil 11 buteréasteps hedddid )l wheaminatetingrbyniengppi aidehe fr gble 50 of
this eil'.bCOdinment is designed to accommbdate a strap co_1 11 of the

foll owi ng ?5 spechétmaticos.trye lstweap. cdid thlis svpy epenedsbyap 21aMag 2003
helically winding the strap ila. ~,t rah ~ ~ a~lateri al

. pol ypr opyl eneLengt & h&l D601 aPl amid krarlhi SuomFhiyckoessrm G5 stmar asidoi 1 ~
i Tuner dianmeter . 250 mmlO (di aneterof the hollow 11b)Quter dianeter . b5
mm PleiC-f:t .1m. a ::g =n the ree= 50, '"the core plates 55 are designed
to give 1~ a core elenent havi:~g an outer dianmeter o~ 250 nm as neasured
when the core pl atesshaHoO eap eddiesilfabreaidie STy e raghd2ivenioeder to
test the packageability of the , specially designed reel 50, the packaging

mact*_~ne 40 20 yapI 68| Calbigopreadeelite Stiap V@hyQHUSoE~ERE, s 8Bap
equi pped with the reel 50 which was | oaded with the above pol ypropyl ene

strap coil 1§1. ddy gach, pohyprepecebenedst eapeaei inhbridie: i Pogs st +rad
out ernost ends of the strap 11a were bonded as shown in :ig. 1 by the 2~
.nmel t-bonded ar easydde 1f1f Meth :dONg oirlie: NAlt Phae Ofi it  cylindrical
surZzce of the strap coil 11 surrounding the hollcw 1lib.
Fig. 20 shows a partial section of the strap coil 11
cocated with th; adnesive 1llc. The adheassive llc
15 provides an adhesive layer on the top side of the
innermost rows of the strap 11a which is helically wound
around the hollow 1lb to constitute the inner
cylindrical surface of the strap coil 11, and similarly
on the tcp side of a couple of strap lavers laminated
20 thereon. The adhesive llc is pressure-sensitive and
bonds the laminated layers of the strap lla with an
appropriate adhesive strength.
Owing to the adhesive 1llc which exhibits an
appropriate adhesive strength, the innermost helical

235 rows of the strap 1lla which constitute the inner



$$ 21 May 2003 perforations 11d. The strap coils 11 were then deforned into
an ova? section, respecti vely, with an eccen~ricity ratio of 1. 00, 1 . G
a::d 1. 10 (calculated as the ratio of |ongest ~ nner di arreter/shortes t
inner dianeter in the' ho 1 low 11b) . ThB7L2St proved ti: W )ﬁ%
defornmsd strap coils 11 were | oaded or. the reel 50, none of % em’'shcwed
unwi ndi ng or disintegration of the strap 11la on the innernost cylindrical
surface of the strap coil 11. Besides, 10 every strap coil 11 i n the reel

50 al l owed the i .,ng nachi e40to draw . out t lla othly to
the innernost e di % rsr a§|edes‘\‘/‘r’é9v“8?léﬁottﬁ ? %‘t?‘g'p ‘i:oﬁgoraeré? y60

c~_~h the strap coi ,11 1oadedthe£ cn. % al so has. a
cover 67 for coRePRRRG Re H1U SIAF atBYBF St Ilré”‘s‘t %fpe%o‘?i" tTe Eeg 4Kt%) is

a side view of the reel 60, with the strap coil 11 and the cover 67
removed; and FigReZEBf is KePFémt WhewsER It P Lad(®) TEKER ihlthd 26
dlrectlon of the arrow ~. Fig. 49(a) is a side view of the reel 60,

partial |y brokehnad&f-sdr eéé‘s@? ﬁhﬂ)ﬁlt(?r?%f:‘-‘lltlslébe‘ff‘a??d‘r?t\M&W‘%%é@t? ap
coil and the cover renoved; and rig. 49(b) is a front v=ew of Fig. 49(a)
taker, in tHe dihectddhosf Like aMPERONS The hedinBorpesknbedded la roerew rod
62 which is externally threaded $9 21 May 2003 at the e::treme e.nd and
adj acent porti onft hbeeotramd e dine-astapedverbogdiqd atr BBscehitdbreity
secured at the basal end of the screw rod 62. The stress rod 62 and the
fi:red plate 63tareepesictli dreatk perpandnagekd ant yha tdrr esheet thereach

ot her, wherein the screwr~~d 52 e:: tends through the centre of the fi:<ed
plate 63. Tine kEsrdhddescelteutifierehrapofoiheliiwiid pdhteng@undsadefinged by
a guide portion 63a which projzcts toward the extre: e end of the screw rod
62. The projectting bd@éonf Ilte. gui de 10 portion 63a is slightly inclined
Wth respect to the a:tis of the screw rod 62.

10 When used in a packaging machine for automati-
cally strapping a corrugated cardboard box or like
items, the adhesive-bonded strap coil 11 is loaded on
& strap ceil reel mounted on the automatic packaging
machine. In cperation, the cutermost strap end on the

15 outer cylindrical surface of the strap coil 11 is drawn
out by the feed rollers of the automatic packaging
machine. Since the top side of the innermost strap'
layer surrounding the hollow 11b is adhesive-becnded to
the laminated layers with 2 uniform adhesive strength,

20 the adhesive-bonded portion is safely peeled off and
not torn away while the strap lla is drawn out.

As mentioned above, the innermost end of the strap
lla, which locates on the inner cvlindrical surface

surrounding the hollow 1lb which defines the axis of

25 the strap coil 11, should not peel off so easily from



the disc-shaped fi::ed pl ate 63 is equipped wit'_". a pair of core hal ves
6~ which surround the screwrod c¢'~ anti which constitute a cc re e' _ener.z
to be inse=ted 1~ into the hollow 11b of the strap coil 11. Each of the
core halves 6a conprises a nearly half-cygg ndrical core pl atzq,\g zaag a
hal f - annul ar fl ange 64b, wherein the flange 6~b projects outwar ?? and
perpendi cul arly fromthe basal side of the core plate 64a fitted in the
fi~ zd 20 plate 63. H hen confronted to each other, a pair of core hal ves
64 constitute a gol |ow core element, in the formof a.truncated cone. The
basal side of e5Pf TbF8PptAYRr 842" FTINGS B AdIFR ELFPEURPBFERSe of Ye
guide portion 63a of the 2~ fixed plate 63. At both_ends of the basal side,
the 21 May 2088 &Bfe i T 1 & ITGIELE GiF T he® i BB Bof ok 638 by
pins 65, such that the e:ctrene side of one core Pl ate 64a_can appr.oach
and recede wit hPPESFE “E5ht AP TR SrPaTt of° 14 ot Rer €8rE2pIdt &84, The
| ateral S sides of each core plate 64a are inclined relative to the flange
64b, so that thESE8iE §ISh bst BAL CHE-9Dr ntRe tFRACAEEICEohBeWRER SHE ©
e::treme sides the=ecf are allowed to, approach nutually. As shown in Fig.
47, the thr@adellexks &9 BAGLIGF LY0OL 1 Pet 8lr enP R TER 2 dRREST WAMR N nut
68, after the core elenent is conpletely fitted with the strap coi 1 .1 and
ther _ with Lhe Ebeers®yverfgtyBG( &nd sNarsiF@e AANETEYDe tiie ldRer 6P and
FF'g. :,0 (b) is a runt viewof rig. 50 (a) ~ taken i n ~h~ 15 direction
of the arrow ~.eFhapdeuer G tunnkisedra covdnedilstes7a awdch Fhakddes a
hole 67b in the cer.~re for passing the screw rod 62. From one surface of
the cover di sc $7aida fged-o¥pguedrepliiess 67c project perpendicularly at
two opposite positions on a ?0 concentric circle of the hole 67b. Each
guide plate 67c is cufnedsalvagtthepei adbrfsdve nda Qfudd e Woneenbes ed
circle of the hole 67b, and its width decreases gradually toward the head
thereof . BdOweeadhheigeisdieydratesn8¥crad pabbsof, pas&lyrers-butadiene

rubber, apolyisobutylene rubber and an isoprene rubber,
acrylic adhesives such as copolymers comprising 2-
ethylhexyl acrvliate as a principal monomer, and

adhesives comprising a rubber-like si-

(82

silicon-base

1§}

loxane or a resinous siloxzane as a main constituent.
As the solvent for rubber-based adhesives, there may
be used volatilé oils for rubbers, trichloroethylene,
toluene, n-hexane, methyl ethvl ketone and the like.

The non-solvent hot-melt-type acdhesives
20 preferably comprise a block polymer having a high
melting point and melt fluidity, such as the copolymers
of stylene-isoprene-stylene, stylene-butadiene-
stylene, stylene-ethylene-butylene-stylene, ethyl-

ene-vinyl acetate and the like. Additionally, poly-

~
L

ethylene wax and paraffinmaybe employed. Preferably,



2~ push plates 67d e.:tend perpendicularly fromthe cover 21 May 2003
disc 67a at two opposite positions with respect to the hole 67b. The push
pl atas 67d are tapered towards their heads and project slightly | onger than
the guide plates 67c. 5 On this strap coiggreel 60, the stragf@lil 2(]9%)3is
| oaded through the Follow ng process. Firstly, with referenc a4y
51(a), the extrene sides of a pair of core halves 64 are pivotally
confronted to each other, so that the core pl ates 64a togethQ consti tute
a core 10 elengnt_in_truncated cone_form w.th one end _bei dianetrically
contr act ed. Thetq'&%r@egltér‘rl@ntpOCD%o%édgbeob%%é“tghfi’éﬁfae(?c{(%se“bfat &8 64a
is inserted, fromits _co.”. t=acte r.d, ,i.:.~ the _holl.ow. 11b of the
strap co=1 11. ﬁ%"’?\fleﬁ%taﬁ‘e Tt e 8?e%‘é}ﬁ ﬁﬁﬁaﬁcé@ﬁ'n RABSASHRF 11 B°fo a
certain degree, the side surf%ge of _the strap coil |1 cones ip contact with
the flanges 648 %fr¢rtRagotad h‘érve§“62?lasrgﬁ8\ﬁr?"i'narisgt.rﬁ thy ma@g this
stage, the cover_67 i s positioned to the core halves 64 such that 20 each
gui de plates 6RF M VHTARYE °F&t WESH B Tppdst nP ¥ alBL§° Sidfes? ¥ IBRe core
plates 64a. Hy sliding the cover 67 toward the s‘traf),coil 11, the heads of
the push pl&teP B ey éerEheE¥pace2B8AlIfdSedn By hRel EbFe pfatB52B4hl2wi th
pivotally displacing the core plates 6*-.a .n 2~ the direction of
separating the™®de rofe BPYEStHSSsUT teg2 Pt hy= 2003 BF D Sete e der .
after a while, the heads of the guida pl ates 67c advance al ong the
opposi ng | at er @le a4 s Hes1o¥ 1 1 Hies cole pim lexc Bar —Wrels Yh pretaagh vl &pt aci ng
the core plates 6sa i n the direction of separating the e.:trene 5 sides
t hereof furtheEWon®Raghdother 1i3e sl iding the cover 67 to the _imit, the
push plates 67d and guide plates 67c open the contracted end of the core
el enent conposed by tsencorecpivaines- Bspe alddrecsl Ve fie Wor magl kegntrilsef or ced
into a cylindrical formwh-ch has a 10 circular secti on and an a::i al |y
uni f or m di BEhet evade .f cbhgeddensed,idinfi ei—~eypal psunfeetesr obatshe edhe pl at es
6Ca ~ro_ prasScd a~~a~nst Lhe i nnr Cv1 ' L?d.ICal SL:rface o the strap
coil il to retaiivddieoci saculadcseathexmivese r=0' . 1~ \Wen the core pates
6~a are oriented to forma core elenent in a cyli ndri cal form the f1
anges 6~b of the corenkalesss 64 shai ddrerpendscalarlgf t oollhentetewg,0d 62
and contact with one side surface O the strap coil 11. In this state, the
extreme end of nthe melrevt e GhPhoneatiol faotr t Npe ¢ ies hditSemdira erioligh t he
. Y.ole 67b provided in the centre thereof, whit a the cover disc 67a
contacts with kR peherdspdacewdiacemflded ey apeCaidheklivd @ 1@onplet e the
| oadi ng of the strap coi 1 11, the

I35 way of example, & hot-melt resin which is the sams as

or similar to the material of the strap lla (e.g.
! polypropylenes) is emploved in a state heated above its
melting point. When injected between the strap lavers,
the melted resfn bonds these layvers in a peelable
20 manner.
The adhesive-coated strap coil 11 is produced

with the use of a winding roller 31 and an applicator

N

20 shown in Fig. 21. The applicator 20 comprises a pan

21 filled with the adhesive 1llc, a feed rollexr 22

9
(1)

disposed therein and a coating roller 23 arranged in



2~ cover disc 67a is secured to the screw rod 62, as shown g3 21 May 2003
in Fig. 47, by screwing the nut a' Sonthe e::trenme endof the screw rod 62
proj ecting fronthecover disc 67a.ln packagi ng use, the strapcoil reel 60

| oadedwi th the strap coil 1lis mounted ongphe spindle 49 of 554 éfggﬁgging
machi ne90. The reel c' G ofthis enbodi nentis desig.”. ed toaccommo e a
strapcoil 1llofthe follow ngspecification. , Thestrap coil 11lis prepared
byhelically winding thestrap 1la. 10 Strzn 1la L-Late=ial . pol ypropy=ene

Length . 2,500 m 15.5 A", ~~: d h . = op-. | E_Thickness : 65 S~~
coil ~ 1 Inner ©fandfer ‘71550%(393%‘?% 5 tt%'%ol'l%‘gvfiib)z te;pne

di ameter . 450 nn120.6veight . #éhkqﬁln %geireel 60, the core plates 69a
are designed t FYTTELECCIE o8t Fali hY AR 50CE T atet 2P Sof U206 5Fm as
neasured when th ore plates 64a _are ej panded 25 di.anetrically. 94 21
NBy 2003 T n orter Hb G487 THE Dad mGEHATINY *6n 5t A& YSPet A £y hidb Ftied
reel 60, the packaging machi ne 40 gas Pra ticall opzr&%ed to strap various
itens, as equi ppEHThHER ItheSPRBELEG T CR®WaSUFOAGEd F t rBheCBBEVET

pol ypropyl ene strap coil 11. .n each polyprop::lene strap coil 11, the

i nnermost afd ciRtfBs€3er:ds of Lhe strap 1la were bonded as shown in Fig.
1 by the nelt-bonded areas 1le formed al ong the periphery of the
perforations 11d. Th& & rapnedrPs 21 Lfegr @1t AeF. Wi dDnFoF ARASFRES AR 2

oval ~section, respectively, with an eccentricity ratio of 1.00, 1.05 and
1.10 (cal cul a~dds 3¥§ttah“ea'¢£tli4)liﬁ°$%¢_lgé§thei vhRenidivamst ehe st £Sategner
ciia:~.ete_i:! the hollowlib) . The test proved that, t~rhile the
deforr.:ed scr&@P coiThe 1¥ingiag omieted: 31shed jankbel 160, dithiendfichém
showed ur_w=riding or disintegration of the strap 1la on the innernost
cylindrical sursteages cfompesseraf Eobk gguipsadiedds cxhvingestfapmesi Blal in
the reel 60 all owed the packaging machine 40 to draw out the strap Ila
smoot hly t 60t hete imeadrnpsti mnwnf ghentéell Le0a ke riyegfigrailel gy tddaeaf od | i ght
material such as alum nium except the core halves 6a, the fied plates 63
.and sone et her smeinbeds Set hatialeqliengthi.gi EHdly, cyiemelnyr t hiramest3 160 iLst ates,
efficiently i n drawing out 25 the strap | la fromthe strap coil 11 but it
stops reaail ysp#be®l MyoR2§P03 a single circumference with a

circumferential gap 3lc to constitute a cylinder of

t

cixcular section. The four cylinder frames 3lz axr-

9]

]

ranged along a single circumference can contract the
diameter of the circular-section cylinder, when al-
lowed to slide éoward the axis of the cylinder. Each
cylinder frame 3la includes a numker of pores 3lb.

An air nozzle assembly 32 is securely disposed
20 within the winding roller 31. The air nozzle assembly
32 comprises four nozzles 32a extending radially from
the axis of the winding roller 31. RAir is ejected from
the tips of the noz:zles 32a toward the cylindrical
sufface of the winding roller 31.

25 The applicator 20 disposed in the vicinity of the



when rotating by inertia. In the above enbodi nent, the screwrod 62 is
designed to be fitted on the spindle 49 of the pac~:agi ng machi ne 40.
Alternatively, the screwrod 6. nagi be integrated c~rith the spindle @9,
or it my play a dual role of the spindl 149 and the screm1r9q|@3y2g63
shoul d b3 understood that the conponents of ' the core elenment 1 n the reel
60 are not limted to a pair of core halves. The core el enent may be
conposed 1~ of a plurality of core pieces (e. g. quarter core pieces).

Still 4ncther strap coil reel 70 is ilJustrated_.n Fig. 53(a) and (b),
ta'.N.erein FY’ét.“dB'Z‘(ga)rPﬁ' rsegl'i ar. Eﬂﬁlﬁl‘:’@.ta‘sbh(b)"q%g?%%cﬁé‘r .é%é:c
section taker. along the 1~ line B-Bin Fig= 52 (a)_.. The reel 70 incl odes
a bol| oar shafPPFPARIhIfFESEAOhe Mt T CUPRS4Y S5 thesSPaERadiond Machi ne
40 . The spindle ~ 9 e~ tends through the i r.sj de of the shaft 71 and
term nates on YReddWnSizdet thertbf .“g‘ﬁ]‘é YhafdPTiigAdothé IsharE -aFhtSert ed
the rethrouch are 2U rotatabl e i n_synchronism The distal_end of the

spindl e 49, whFBE PiBPéSGsrattedf Ithet3RF2TENT| B0+ b X2 2d WPHIE 55 R oove
49a. One end of the shaft 71 corresponding to ti:e basal end of the spindle
49 concentﬁica&g9lﬁéﬂd§hfcﬁ%%e§hﬁbgén§Q$§%ﬂeﬁ%F???eTﬁé Shaf wipeing
surrounded by four core plates 96 21 May 2003 74 which constitute a core
el ement to be raséetredli-nsthes thaoibicn N8 It ng Fd sendd ol 1B 1Ragtof t he
core plates 74 has substantial |ly the same 1 ength as the ai al |ength of
the shaft 71, whdread¢h i s cur ved .n the 5 circunferenc~.al di rection of
the shaft 71 . The into=nal surfaca of each co=a plate 74 holds a pair of
sliding shafts 73, easchoheieny tappwopdi &thel ys spaped liragy the othernon the
a:tial direction of the shaft 71 and extending in the radial direction of
the shaft 71. A8lpair B1of tak cdlindesh@ttmed33arcaski dabkylacatmmadat ed i n
a pair of cylindrical holders 75 nounted on the shaft 71. 1:1 all , f O1lr
pairs O hol dets srbi¢efadiebaddig@hdng ks ifigQe kikranShafeticd th foasm
ClrCLi: T.=eren t=al ~ ~ eCUally SpcCed 1~ fromeach other. In each pai r,
th=_ two hol desscybiab@r of circular section. As shown in Figs. 21

-

ard 22(a), the start of the strap ila (i.e. innermost
end of the strap coil 11) is fixed on the winding roller

21 by the fixzture 23 which is fitted into the gap 31lc

15 between a pair of neighbocuring cylinder frames 31la. 1In
the meantime, the applicator 20 remains detached from
the winding roller 31. Under this condition, th.e
winding roller 31 is rotated in the direction of the
arrow T shown in Figs. 21 and 22(a) to wind up the strap

20 lla.

While the winding of the strap lla proceeds, the
strap lla is axially reciprocated along the winding
roller 31, so that the strap 1la is helically laminated
on thé entire cvlindrical surface of the winding roller

235 31.



separately disposed in the vi cini ty of the ends of the shaft 71. Each
sliding shaft 73 is slidably and hernetically fi tted in the hol der 75.

Apai r of sli di ng shafts 73 nounted on the core plate 74 are equi pped w
th 20 a pair of tension springs 76. The tB@sion springs 76 spq sy 2403 core
plate 74 toward the shaft 71. The shaft 71 includes an air passage 7la

whi ch communi cates with e~ery holder 75. Both ends of t~. e air passage 7la
open at the distal end surface of the 2~ shaft 71 corresponding to the di s

tai end of the spindlge, 3%1‘4\%}/ g 49'1a elngl 95 aihe, aj ngsgqge.ﬂela IS

an air inlet 71b equi ppe t he ot er end is an air

outlet 71'c whi cht|l§__eop)sq_{1e ag@d ?hgﬁgd ‘pyncfa.rkgﬂg :itel Lty cogk £[..D é/yt'ueen

corrpressed air rsinj ted n e ar roman arr nozzl e,

air is then suplledlntothe,alr SS ,_71av1a e eck l.ve. Asthe
air - outlet 71E"1§*8 osed'ao”ye‘t hoef 3%’0 a? hceo%:on‘}b?ésggﬁ o"a'%rfcfrhe air
passage 7la is supplie to all -of t.he hoI ers 10 75. The ai.r press

allows the sli di'ﬁg gﬁ& 939 ?Jﬁe[ ed.i | rTst e QrPcﬁ 2rs®FBOLE * i Ye \L/’\?é'fedl y
agai nst the S tress of t::e tenS|on %7 _11 éﬁtdls tal e d f the
spindle 4 9°%: rf‘@ﬁ&ltr’rﬁ‘et’hF&fgﬁpPﬁé 15i 81LQNEShER BRFFY %9t tEHF wi t h

a disc 1~ shaped,cover 78._The cover secured on the s ndIe 4 9 by a
nut 79 screwed ‘tﬂbﬁ/ﬁlélgor@"”l@rgrddveuztéz fF ed Rt 4He dPIL&~ ehd Of° the
spindle 49, wth keeping in contact with the_edges of t he core pl ates 74.
In the reel 7G B?eﬁﬁieds 33 bREhr EPet RF X3P apléoiMCBR e 120 g 04dBd 4% the
fall owing manner. To begin wth, the nut 79 and the cover 78 are detached
from the spindl ’éolléerAQIthE%gst%bb) bacPRof e P & vact Fotressedhddnar d
tha shaft 71 by the tension rings 76 fitted on a pair of sliding shafts
73. Therefore, %ﬁee%‘éﬁélzsl“@lcgnéﬁ’te EORFoS'ERP Gt L thiee cvkrAppgt £8 1125 §1

diametri tally _ _
‘ 10 ° is resumed towind the strap 1la helicallyon the winding

rollexr 31.

During the second winding stage, wherein tEe
coating roller 23 is held against the top side of the
innermost strapy laver wound on the entire cvlindriczal

135 surxface of the winding roller 31, the winding roller
31 causes the rotation of the coating roller 23, which
further causes Ehe rotation of the feed roller 22.
Accordingly, the adhesive llc contained in the pan 21
is first carried by the surface of the fead roller 22

20 onto the surface of the coating roller 23. B2t the same
time, the coating roller 23, which is pressed against
the top side of the strap 1la wound on the winding roller
31, coats the adhesive llc thereon. 1In the end, the
adhesive lic is coated on the strap 1lla wound on the

25 outer cylindrical surface of the winding roller 31,



9s 21 May 2003 contracted and approaches the shaft 71. Wiile the core
plates 74 constitute the core el enent of reduced dianeter, the strap coi

11 is fitted on the core plates. 74. Ever, if the strap coil 11 has 5 a

def ornmed oval section, the contracted corégS el enent alloc~rs 9Q$Ma%?6@é”g of
the strap coil 11. After the strap coi~ 11 is fitted on the Core ates 74,
conpressed air is supplied into the air passage 7la through the air inlet
71b which opens at 10 . the distal end surface of the shaft 71. Since the
air outlet 71c remins_clesed. h ock. 7Z.through oL Shams 4
~Introdl . i G 16:“%?‘% %%%{-’ ?2%“5. £of etcﬁ‘ezarrgégiselg%‘nget@eéaﬁm *

al 1 ::0l de=s_7 .. ~he ai.r. p=essure_al,1 h2 S!' )ding S::dfLS 73

f LV.~C ."' =n Fhééﬁﬁﬁr%eng‘f§%ﬁ¥%ﬂ%%ﬁ?%a %%p%é%ﬁly agai nst the stress of
the tension springs wher eby the sliding shaf is 73 npunted in pairs on
the ' core plates 74%2'& Wérpaqey:y%lirsc’g]{é%re he‘gs%?réelsnta i oar‘rﬁ%ﬁdng‘e
synchroni sed nner._As a result he_ re elenment .canpesed. of the core

pl ates 74 expgﬁagecﬁsaﬁé\tdﬁ‘cgﬁ)e af,pgo ﬁg f Cf#ug:nee: ?Fgrer"fal"esgﬂ‘-‘ace of "¢ach
core plate 74 i s pressed agai the inner cylindrical surface of the strap
cor 1 817 P B E T S B Ehe CEPHRBEoRS b SEne ot & WARRRR AT 11
section of the strap coil 11 is re-forned in;p a circul ar secttpn, even if
def or med 25 i nf&in Gvat: sB&t FORY™ 189 *2F MHy” 2Db3 BREe2PRE IS &1 11
obtains a circular secticn, air injection js term gated at the air inl et
71b. Oning to tHediRRdRCabhPYE YaETPRet AP I RFRPI7ARL LEE- 1k 2R BARFRd i n
the air passage 71a wll not leak cut. 5 Finally, the cover 7~ is fitted on
t he spindle the contact between the coating roller 23 and the strap

ned to

lla wound on the'winding roller 31. After the coating

10 roller 23 is detached therefrom, the winding roller 31

resumes to Qind the ;trap lla helically and continu-
ously (Fig. 22(d)).

During the third winding stage, air is sprayved

nding roller 31,

(=8

cento the cylindrical surizce of tha v
13 as ejected from the nozzles 32a of the air nozzle
assembly 32 inside the winding roller 31. To be
specific, the air ejected from the nozzles 32z passes
through a number of pores 31lb in the cylinder frames
3la and reaches the strap 1l1a wound on the winding roller
20 31. The air spray promotes volatilisationof a solvent
in the solvent-type adhesive 1lc which has been coated

on the strap lla.
Meanwhile, as shown in Fig. 22(d), a predeter-
mined length Qf the strap 1la is wound on the winding

25 roller 31 under the air spray from the nozzles 32a. The



49 to be in contact with the side surface of the strap coil 11. The cover
78 is secured by screwing the nut 79 along the groove 49a forned in the
spindle 49. Now that the strap coil 11 is | oaded on the strap 10 coil reel
70, the packagi ng nachine 4p can strap ané&tem 47, with dr av@rma Wogishe
outernost erd of the strap 1lla ~~r_ch locates on the outer cylindrical
surface of the s ~=ap coil 1 1 . Wien the reel 70 runs out of the strap la
i ntl:z strap ,ccil 11, the air charged i n the air 15 passage ~ la '_s

di scharged by opgrathngukhe 6eck 70 aRgn.the cdld Qubledls /dc 1 f-lhile the
ai r flows out, each core plate'74 constituting the core elenent yields to
the stress of ' tens? L] n aWESE core el nt
contracts di angﬁ??%:% ?%n % ﬁpg}@%'Jé%%%atZ?Eg}g{lyﬁ%ytuéﬁ%t gé Fﬁr'tggr °

anot her enbodi ngnt of the strap coLl _regl_... frap_cqil reel. 70" is

basi cal | y siniﬁ%?etgogﬁéefééIIfb's%éﬁw?gfﬁugﬂg.éBzeRThgtéff erence lies in
that the shaf~ 71 is combiped with the spjndle 49 of the packaging _nachine
2~ 40 and that the~sﬁ Fe“45 Fﬁ&ﬁﬁﬂﬁf%ﬂ#%j?Ongd_Pi ep-%n?ngymzﬁg% 49b
and an air discharge |line 49c. each comyynicafjng with the air, passage 7la
in the shaft 71-° tﬂ0u§ﬁﬁuﬁ‘% WA Fﬁ‘rﬁffﬁﬁu?é,d%@nﬁ%ﬁT%ﬁﬁfﬁggoare
fitted on a pair of sliding,shafts_ 73 mounted on. each core plate 74. The
air feed |ine 49b*ahaaPy g%SQﬁﬁﬂgéaﬁI%;tﬁﬁé%Tl%?ﬁpiﬁiﬁd?egﬂigrgréts
connected to a rotary joint 81. R conpressor 83 suppljes conpressed air to
the rotary joi ®t¥8%; v%h%ca%“a’r'?cltf"gt‘é’r“ h?gf?%gﬁga:{%ﬁs8§?mgﬂe& Frem . 1~
~.86 and an el ectromagnetic feed valve 82. Passing - through the rotary
joint 81, the &dHpridsaRl Mdid “FIidis Had bEemEcssd £860 B FOhé/ 4EBBEEDEN t he

otr.er 1*.and, the air coining fromthe air discharge 1 ins 49c flows out
t hr ough giving the strap coil 11 of the present invention zas

3

10 shown in ?ig. 19.

As férithe hot-melt-type adhesives 1llc, coating
may ke effected 5y the applicator 20 in the same mannex
snown in Fig. 22(b), while the strap lla is teing wound
up on the windiné rellexr 31. Since the hot-mslt-tvre

15 adhesive llc does not requirea air spray for
volatilisation, the winding roller 31 dispenses with
the air nozzle ;ssembly 32.
Additionally, the hot-melt-type adhesive llcmay
be applied with the use of a cvlinder applicator 25 shown
20 in Fig. 23(a). The cylinder applicator 25 comprises
a cylindrical barrel 25a filled with the hot-melt-type
adhesive 1lc and a plunger 25b slidably accommodated
in the barrel 25a for squeeszing out the adhesive lic.
One end of the bafrel 25a accepts the plunger 25b along

its axis, and the other end is gradually tapered into

(38 ]
L



the rotary joint 8 and an electro:r.agnetic discharge 1~ valve 87. In
order to load the strap coil 11 in the reel 70", the nut 79 and the cover
78 are detached fromthe spindle 49, as shown in Fig. 54 (a) . By releasing
the el ectromagneti c di scharge valve 87, tgg air charged in 2 1:1@5 E@bgers
75 is discharged through the air discharge line 49c in the spi % Y As a
result, the core plates 74 constituting the core elenent are stressed
toward the shaft 71 by the tension springs, and reduce the dianmeter of the
core el enent. € 0 ti - i Sghagg ishsl gsed th er.

101 21 May 200 ﬁ%ﬁ%%eg&%agg,gt %ifrgg 58%1 Ia:SLm?slq?i'gt tetrd)‘eegﬁ@{%e
dianetrically contye | t. c . of ythe care pl 74., Even
when t he strap%c'&{aﬁgsgaégggégf‘%m& 'O\c/gﬂjeo?g%ﬂ%% égasﬁgmﬁ%i‘ﬁet%f%.b%M b),
the 5 contracted coargerel gent all ows easy fitting of the strap coil 11.
Then, the cover” ﬂfls put “6n the spindle 49 and secured by screw ng the nut

79 al ong the groove a forned in_the_spindl e t her,eby keepi.ng in
contact with the si dg.g"'s]lﬁf%% l%?lefhapgtsif‘gﬁ “Coi I4295113.'s 10 APPEFR H‘é'gs?}%p coi |
11 is fitted on the core el epent corrposeﬁdgpf' he core. plates 74 (Ej . 54
(c)., (d) OI)3_, t"_ﬁectlé}?"ﬁtr%ﬁfgﬁgtﬁggﬁge&“\réﬁvhei%f‘?s ?%Fggé‘l@qiﬂ‘iigppﬂg%t i
conpressed air into the hol ders : rou e air fee i ne i.n e
spi: ~dl ~e 49. i} t%%e ‘ﬁie_r Y RSEHY er%irﬁm/sgi* thEC&Fi &g SHFAR ¢ 7B ¥ tted
in t he hol\d_ers 75 to slide outwardlg, _fthe core plates 74 areloutwardly
di spl aced * i n¥&YohiAhe'd &an8RSYRENFOAITEGE Menriet® ahti"8vedt d84Y pressed
agai nst the inner cylindrical surface of thz strap coil 11 (Fi gir (S;il(qe)).

7] y

Wi | e the coretél &fdit TP TS bf L2 HRE cBF et praf &3P “@ilansdt

expands into a cylinder of circular section, the oval section
cylinder applicator 25 interposes the tapered tip of

10 the barrel 252 between the top side of the strap lla
wound on the winding roller 31 and the bottom side of
the strap 1la guided by the strap guide 34. 2t this

osition, the plunger 25b is sgqueezed into the barrel

Kel

wn

252 wnich contains the hot-melt-type adhssive llc
15 melted by the heater 25c. The melted adnasive llc is
squeezed out of the tip of the barrel 25a onto the strap

lla wound on the winding roller 31.°
As shown in Fig. 23(b}, the barrel 25a can
reciprocate in the axial directions of the winding
20 roller 31 so as to follow the strap 1lla which is
helically and continuously wound on the winding rollex
31. Hence, the cylinder applicator 235 continues to
apply the hot-melt-type adhesive 1lc not only on the

top side of the innermost strap laver wound on the

25 winding roller 31 but also on the top side of a few more



of the strap coil 11 is re-formed into a circular section (Fig. 54(f)).
Once the strap coil 11 obtains the circular section, the el ectronmagnetic
feed valve 82 is 2~ cl osed. 102 21 May 2003 Fol Il owi ng the | oading of the
strap coil 11, the packagi ng machine 40 &8n strap an iten14721§%§£2Q5§ reel
70" runs out of the strap 1lla, the el ectromagnetic discharge®V IS
rel eased to discharge the air charged in the holders 75 through the air

di scharge line 49¢c (Fig. 54 (g), (h) ) . In conseauence, the core plates 74
yield to the stagegsofidtiendeasi @RegRdmgs and thereby contract the core

el ement dianetrically. It should be understood that the node of the 10
.present invention shgul daRQlsiSAd i1Qld,y dd Mt ehé OséDent-tyvce o> the

enbodi ment s. her ei nbef ore descri bed. For exanple, the strap 1la of the strap
coil 11, whichybs-pRAe By, AhS§idd Ccs€6kh Oh19t Bar at RBLAARIASA & H£sSins
in the aao v.. ema bodi:"aents, may he prepa=ed by coati..”.g z 15

thernopl astic [esbpm@d heseraber nabysur f aggnak 1a asgs st g, nmade Qfy paper
or fibres. 103 21 May 2003 What is clainmed is: 1. A packaging strap coi

conpri si ngsa Shadfi JAYed srPf c@ BsPatkad 8. 5t E8R1Waund helical Iy and
corelessly aro a holl ow de¥| ning an axis of the strap coil, the strap

bei ng made of a therppplagldy G fegip ab sl Qaoam external surface
i 2 UFL

thereof, wherein a plurality of perforations are pierced i'n the' vicinity of

an innernost str nd  thro tQ a plural.iLy : l,ayers mi;nat ed

t her eon, and vﬁn%?giaﬁ“t ﬁy]ﬂeaﬁﬂg%gd%s%yap@#g%e?ggsgé%géégd? oah lé'%c ot her
at a nelt-bonded area_forped alon erLph ch perfaoration. 2. A
pacllfagi {1_9 stra':"pn csoTYeﬁé o?%?’flést %?c{"g!g{rgigg%g;éi fgﬂggﬁi&reatr’- ﬁngf c;nteh ]
perforations are, pierced i e .Vvigini an [most_.str end roug
t? the plural iat’ill('jg:L §f‘rdgsp|7_?ei’%ﬁﬁrﬂ%a’\g%?a‘?ﬁer%n&?g fg‘_c’wa’.o' A pagkggi ng.
strap coil according to claimi1,. rein the_per ation is prescribed as
to a ci rcL?n‘ er%h??‘%?el'eﬁla?héfc{%'%bﬁ?i. T at’ Sﬁpgﬁ’(fcggdorgfﬁ'ano't ReT 80f Yas wel |
as the nunber of t | am nat ed_strap.l ayers through which the perforation
shoul d ext end,9%¥%i g?pﬁ?ﬁﬁﬁt éF‘sFBEi'h,g5ba¥'§‘d’%§1%%ﬁ%ﬁ%l ?lé tfi RRABEs and a
width of the packa%i gg gé_r apv#g; hereby gatirsf%j nghatzo bba{lr‘ance Tbgt ween a
bondi ng strendttand°a ged i '%’f‘r‘gngfzh*oa_f the Fafindt s)_t‘rap' fayefs. 4. A
nmet hod for pr odu§| ng a packaglthng strap, coi | lof 1,_cl a!bm 1, 1Whl1_Ch conprises the
steps of : w ndRKE AnIPRANGr most SsEHF Thi® oht8 wrndify S014 erCRndt £ afi nati ng

a 25 plurality of layers on the innernost strap end; piercing the |amnated

strap | ayers Wi hSaPpeirsr dtRFoReat &F t3F A preGet T nBaSBerfpdiat P8,
thereby to forma perforation and nelt its periphery; w thdraw ng_ the
per f or at of3 f r G § 8RRt 2d SsEHAP Li@feF 81 P8 %02 Aet 1 X BERS f‘ﬁéepzr‘f’ phery of
the perforation; winding a required length of the strap helically on the
wi ndi ng rol | eFheo g avetdep vithe Hd 4ehdti herERel niTREFTGERofF®R from
the strap coil. _ .
the tapered tip of the spray gun 27 onto the side surface
of the several innermost.lavers in the strap coil 11.
In still another arrangement, the adnhesive llc
20 may be applied on the top side of the innermest laver
of the strap coil 11 as well as on several innermost
layers laminated along each axial end of the winding
roller 31. RAs shown in Fig. 26, when the adhesive 1lic

penetrates sufficiently into the gaps between the strap

25 layers laminated along the axial ends of the winding



104 21 May 2003 5. A nethod for producing a packaging strap coil according
to claim4, wherein the winding roller can expand or contract
dianetrically, the winding roller being dianetrically expanded while the

strap is wound thereon to forma 5 strapgyil) and thereafte i
di anetrically contracted and renoved fromthe strap coil. 6. QX“@E@‘%W
produci ng a packaging strap coil of claim1l, which conprises the steps of:
wi ndi ng an innernost strap end on a winding roller and lamnating a to
plurality of | IS he,{ ongr t .St L Lating a Jaser, beamon
t he | am nat ed g%sﬁ'&fﬁogyfe?s, h?hggg%%/’t‘% f'g'%m%;psb%r %ﬁgk?gn%%nd':{r% ghb'ond its
peri phery; w ndi.n required length of .the strap_helically on the w nding
roller to formggpgt %aeﬁ'wgeo?ﬁ‘;%en %aie"r‘énf)\'?f’ﬁgot‘hén\?vi %Etf‘ﬁg‘*‘r%ﬁqi esp: Fom the
strap coil. 7. A method for. producing a packaging.strap cpil cording to
claim6, whererd¥fe anl\"'ﬁ(})El“’ol‘"'lc’éﬂ)"'dga"n'rl e&%ﬁng*é‘%l(fl@nt’{)oalcfedi g?r\ét rically,
the winding roller bei ng diametrical ly xpag%ed while the strap, i's wound
thereon to form a stFap~86i F258nd "EREr E&Ft PP %5 Hy Wi anet ARE1§F on
contracted and renpved fronj__ 20 the strap cojl. 25 30

A As3. A AZ[, . BReALAYEAS % ABSF w2 A fBpp§rinated along the axial

. Ah3. AY. Af{F. A. A. A{. A A[3. Afh. Ah. A. F, A3. AF. A{ ,.AfU A A@J3. A(3. AU . As.
.A.Y.AU.A.,.AAFARFAP@ the winding roller 31, the adhesive 1lc may not

. AhF. AY. A3. AY. AF. AA. A. AyUY. A3. Af U3. A3. AAF. Al . 3. AfAY. AF. A . F. A F. AAF. AL {Y. A[F
CA[LA{3. A . AUFRA@RSAISF XY . AOV.SX 3TARF. S Ay BF. Fapcanfeggnce of the
ALY AyUY. A 3. Ah. Al . A{F. ASAI . Ah3. A U3. A AAY. AFA. AUF. AF. A@F. A
I, ASY. A. . AhY. Al RRiABEHe A\ETE 3y H. 14, RS ARstead cover a part thereof.
. AL. A?Fv@\Fef #$@\gh~yt oj e" [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]
ca] ca] ca] ca] caFed] espowica] @& sajced] daUFdau] @dU) tapcapbsiswWeg 1lc/may y
"#J%3 wr mhc”Y] c] ca] ca] ca] ca] ca}ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] calffca] ee] egpddlech]|@Rag zeh] shfieafualifrce ;of the strap coil 11 .
in the form of stripes which stem from three
circumferentia-l? spaced positions and extend alcng
the whole radial length of the strap coil 11. In this
arrangement, éll layears of the strap lla laminated
13 along the axial ends of the winding roller 31 are bondad
together by the adhesive llc (Fig. 28).
In further another arrangement shown in Fig. 29,
the hot-melt-type adhesive llc is coated in the melted
state on the entirety of the inner cylindrical surface
20 of the strap coil 11, BAs illustrated in Fig. 30, the
adhesive 1lc solidifies to bond together the adjacent
rows of the helically wound strap lla which constitute
the innermost cylindrical surface.

hs a method of such adhesive coating, the melted

25 hot-melt-type adhesive 1llc 1s coated on the outer



21 "#9@A\Su| wr mhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca! +] L

Y2Cx#\  vgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ¢a] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] é! I'U) 9pP\ 2aV$”, f 4

| wmhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal cg] MTY:%?%%\] cajc
aU] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cal!f

PALyL TV " " O#e###S<SUBX $BSUCIB08 & &&&&&' y' ' | wmhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cakealiGh] cosh cakealrealea ﬁa]:aa] cal @l 63 eallcnd £akea) cajra] cal ca
Jcal" (J())\)))))).*h*¥*****k+++4+ 8 f,,g----(.0....zupkfa\W]ca]ca]ca]ca]ca]c

a] ca] ca] ca] ca] galGy] cajgalica] cahaal cal) ea]acaela:ﬁégabéa]cc@adc@&] &¢ahealfal ca] c
aJca] ca]cal. /<///~00000*11122#28&243" 3x33 4z4475nb| 555

6U6666{ val gb] X}-Lbhaal.cghcad cal.cpkeal sat s8l<ad calical oot cal ealeakpalaard ca] ca]
ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca! 6&777.890999%:8: h:t::<;Gr;
<<<l <<<<<<r==>262[ % CCE yakahl d1 el €24 621 ealcal cakeakoal ol salkealical cal c

a] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢a] cal >>>>) 27?2?2??2?2????

\@@@ r . .
A&AITAOAAAA@BBB%ﬁV\&Heftar[-\&aV]q+ [¢] b] %é]l Fay ngcgefjdc a]e rc‘g\?]ecda]ocha °&, 6]“0 a]sc a\?] cajcalc

e lce aicavsg oo %25%%%“ s sl o
S A L S
2] Cal VAR B %%%%ﬁpﬁ%"d%@éﬁ%@%%fﬁ%% e eageLscal cole

UUVVW| wr mhc”Y] igca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca]ca]calc
a] ca] ca] ca] ca] Jca] ca] ca] ca] ca] ca] ca] caI VJV\W/\XXDXXQYYYYBZoZr ZZZ[ MI[\\\\4]
c] rorgAnn vqgl gb calc o a cal ca] ca

c}aU] cal ca_@a] ga%] ]c>a<]% %g?]c%\]a‘%g?ﬁ 3?] g?% ]dQ%SL Taa %n g%éé’]ccd] ]
d2ddddeeee3f pffffhzu kf a\ cal cal.calca ca a ca caV]calc
al] ca] ca] ca] (IC:)a‘fJ]> ¢4y jcg]?:sa] tc’a‘:} ’e:%% %‘é*]cd%%éj*@a]@] !"f?geid@%‘a%{'/ k Eq?ﬂkkk} [
nmmmMhnnnf oooo* p9po 6qe v calc al ca cal] ca] ca) cal) ca] ca] ca
] ca] ca] ca] ca] cﬁgﬁgafgggcgfg% cg]“ }Xg}’%‘g]e%a?&af%‘é] %%Olf’aﬁ ] %"al] Jca‘: anJlaa* rvrrrr
sss>sfssssCtvtttuuu/ vivvvvvmww&x5x| wr mhc”Y] ]]] ca] ca] cal ca] cal ca]ca]ca]calc
a] ca] ca] ca] ca] %"a]’éa]’-(’:é]sca] cal] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 5xj
XXXXYJ z7z[zzz2z% N

}7}i {} ﬁ/{ism Ej 7111 Hégi" {8] BLPE‘a]E]c&]S(:a]’C-a] 8¢ cidfeafés csé-]rcaaﬂ %9 t4] ¢34 ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! } L~~~

2HW?) 8| wr Aic 4] §3 éaFé‘a]-Eaﬂ"cﬁaFéa}Ea]ac%ﬂ‘c%tU]iéaFé&]b@aﬂ Ea]”é’é]rc'sa]'léé(] Bayea] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 81 z( +=ox+ ~ytoje [V]ca]ca]ca
] ca] ca] ca] ca] ded tla] ehfeaFEaFesESalced|T T 4 ¥ AR ’éa‘]%:a!U]éa] %‘,g] ca'\E/)]IlEa] cal c
a) ca] ca] ca] ca] cajcal % ;

7 F=uSKY%{ _k(° mwwh‘éﬁﬁf];c] ¢ cafedl capedfcalta) €8] carédaddical %a]ca] calc
aJ cal calca] calca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calpj8L}Z 2k/[D B}xsnid_Z]c]
] ca] ca] ca] ca] cHzmypafFsardgc ] Ty eayea) cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca! ~b

Bt AN, hrt Li } xr mhc”Yni d_Z] c] ca] ca] ca] ca] cal] ca] cal] cal] cal] ca] cal] ca] cal] ca] c
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca

i %gP$0: LM"204n|amg | BC MR BE NG cRPH ce TRWEArca] ca] ca] ca] cMa] ca] ca] ca]ca]calc
aJ ca] ca] ca]cal ca]ca]ca]l ca]ca]ca] ca]ca]ca]lcalcalca!!T9

: Cl % } xsni d_zU] ca] calic] ca¢ Lefeafealkoafda|<cal +h] afict8] ca] palcdad ciald ca] ca] c
a] ca] ca] ca] ca] c”al] ca] ca] ca] ca] ca] ca] ca] cMa! RT4Sl <R5mAu/ 5} xsni d_Z] ca] ca] ca]
ca] ca] ca] ca] caltaadwaj €l cy) caf ¢ujaxad xed daf qal xal vg] ead zat caf qed da] k&) ca] ca]
ca] ca] ca] ca] ca] ca! JI #U"' gz$X-} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] ca] calea]uxed s aj Lakcahedleasc atalca] sakea] ealidalida] calaeed -&2) A"nBnt=
r T9%} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ealecphad] £2a] aalicdt] 3] wed €@ Ff8arrugated cardboard, etc.

=r q} xsni d_Y] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] cal ca
] ca] ca] capsal qal calepeal cahcalrLalead€al OnBseN, outer diameter is

Au' \ 2k} wr mhc”Y] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
cal] ca] ca] ca] ca] ca! t *W6] M)j

>qN| wr mhc] X] c] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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cal calca] ca] ca! k@1 7_3gi {vpkfa\ W] ca] ca] ca] ca] cal] ca] caU] ca] cal] ca] ca] ca] ca



DUdA| &YR} xr mhc”YU] c] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $Y=3da8+"NS) b} xsni d_zU]c]]ca] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca! BFI {"qYX} xsl fa\ Vni d_ggU] ca] ca] ca] c*a

U] c”a] ca] ca] ca] ca] ca] caV] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca]zca'Yl@)é]zgg?ca] ca
]ca]caU]ca]ca]ca

\0&5t F&) ' 91 W S| wr mhe™Yni d_ ZUU]]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]c
a] cal] ca] ca] ca] caU] ca] cal ca] ca%ca] ca] ca] ca] calc”a 1_:
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GOT$Y*@hv} xsni d_Z] ] U ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca) cd] cajvajpéafcakedxa] Tadcalksdiog] cilhea!l AN k- §epszupkfa xsni d_
Z]l]U]ca]ca]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal ca] call ca] c
a] ca] cal] ca] ca¢ cablkcéajca <o cafval Bl 3 20% e X3 -0¢1d408@af hst the side
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concentric circle of the pad 12 and which has a diameter
substantially equal to that of the hollew 11lb defining
the axis of the strap coil 11. The area encircled by

he dashed line 12c is cut along twelve dividing lines

2]

which radially ettend from the centre of the encixcled
area, so that the encircled area is circumferentially
divided into.twelve fan-shaped equal sectors (i.e.
central flaps l2a). The central flaps 12z are folded
along the dashed lire 12c¢c into the hollow lib defining
20 the axis of the strap coil 11, at a right angle to the
ring 12b which surrounds the encircled central flaps
l12a. BAs a result, the pad 12 provides a hole in the
centre thereof which opens through to the hollow 1llb.

In order to secure the pad 12'on the strap coil

25 11, an adhesive is appliedon the entirety of one surface
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A method for producing the strap coil unit 10 is
hereinafter described in detail. First of all, astrap
10 1l1a is wound into a -strap coil 1l1. In the meantime,
a pairof pads 12 sheown in Fig. 33 are prepared and ccated
with an adhesive, with the cantral flaps 1.2.a unfolded
with respect to the rings 12b. The pads 12 are then
tositioned, as shown in Fig. 34, such that the ad-‘ne—
135 sive-coated surfaces o the rings 12b correspond to the
side surfaces of the strap coil 11. The rings 12b are
[.:Jressed against the side surfaces of the strap coil.' 11
to effect adhesive bonding between each other.
Lastly, the central flaps 12a in the pads 12 are
20 folded along the dashed lines 12¢, at a right angle to
the rings 12b, into the hollow 11b formed along the azis
of the strap coil 11. Thus obtained is the strap coil
unit 10 of Fig. 31.
In the strap coil unit 10 described above, the

25 pads 12 are adhesive-bonded on the side surfaces of the
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} 11b formed along the axis of the strap coil 11, and they

are bonded by an acdhesive to the innermost layer of the

10 strap lla which constitutes the inner cylindrical

surface of the strap ¢coil 11 surrounding the hollow 11b.

Due to the adhesive-bonded cantrsl f'laps 12z, the

innermest end of the strap 11z does not unwind bv itself

and so the strap coil 11 remains firm and solid, ewven

L5 when the innermost strap end is not fixed by melt-
bonding or the like.

When used in an automatic packaging machine for
automatically strapping a corrugated cardboard box or
other items with the strap lla, the strap coil unit 10

20 is loaded on a strap coil reel mounted on the packaging
machine. As the edge of the strap 1lla is free from
deformation or bent, the strap 1la can be smoothly drawn
out fromthe strapcoil unit 10. The smoothdrawing-out

action of the strap 1la is not deterred by the presence

25 of the pads 12 which are adhesive-bonded on the side
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109%| & Lf 10%| & -1 p0 F10% | & 10==
l () l () ePn the ﬁtlrao(%.la runs out in the strap coil unit

10 10, there remain a pair of pads 12. Each pad 12 can
restore the criginal flat form by returning the central

laps 12a level to the ring 12b. &2s the pads 12 in flat

form are suitable Zor transportation and storage, it
is easiler to reuse them repeatedly.

15 As the adhesives coated on ocne surface of the pad
12, use can be made of common rubber-based adhesives
and acrylic adhesives. The species of such adhesives
are not strictly specified, provided they exzhibit a
required adhesive strength with respect to the edge of

20 the strap lla. The adhesive may be substituted by a
both-sided adhesive tape. 1In this case, a both-sided
adhesive tape may be stuckon the entirety of one surface
of the pad 12, p;ior to the formation of the dividing

lines for central flaps 12a. Therxeafter, the central

flaps 12a are cut out of the taped pad 12 along the

~J
A [}
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i in a disc with a thickness of about 0.5 to 5 mm, whose

outer diameter is about %10 mm with respect to that of

10 the strap coil 11.

In the'above description, the pads 12 are mounted
on the strap coil 11 by first positioning a pair of £lat
pads 12 with unfolded central flaps 12a on the side
surfaces of the strap coil 11 and then inwardly folding

13 the central £laps 1l2a. &As an alternative process, one
of the pads 12 with folded central flaps 12a may be set
on one end of the winding core of a winding machine,
prior to the winding of the strap l1la. After the strap
1la is wound into a strap coil 11 and the winding core

20 is removed from the strap coil 11, the other pad 12 is
mounted on the other side surface thereof to complete
the strap coil unit 10. Since the preset pad 12
prevents the strap coil 11 from unwinding during the

production, the finished strap coil 11 already includes

25 a preventive structure against its unwinding or
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In case an adhesive is ccated on the entirety

[V 13

cne surface of the pad 12, it is advantagecus to put
release paper on the adhesive-coated surface. The
release paper prevents bonding between the pads 12
piled up on top of each other and thereby enables safe

10 transportation of a.;arge number of the pads 12.
As shéwn in Fig. 35, the pad 12 may fu;ther

os 12d

m

comprise a plurality of triangular externazal £l
which project ocutwardly from the outer circumferencs
of the pad 12 and which'are circumferentially egually
15 spaced from each other. To provide a strap coil uniz
10, 2 pair of pads 12 are firstly positioned face to
face with one side surface of the strap coil il.
Secondly, the cgntral flaps 12a are folded inwardly.
Lastly, the external flaps 12d are folded onto the outer
20 cylindrical surface of the strap coil 11. The external
flaps 12d are thereby adhesive-bonded to the outermost
strap end as well as the outer cylindrical suxface of
the strap coil 11. As a result, the outermost end of

the strap lla is not drawn out from the strap coil 11.

25 Further, the pad 12 may include a centre hole in



& ()-ee3fnfnfof pfffbC 10 ! @0% & ()-0&10% & ()-Z 10g 10g

10gs8! 109%g& () - 610%g& () -L4' 109%g& ()-ffghhhQ i yWsbC 10 !

P 9409%88& ()-p/!T

P o%0% ()-p/! P Q0% ()-p/!'h P %0% ()-p/!'s P %0%ZZ& ()-p/ P %40%n
m& ()-p/i @] )k*k+k, k/ k<k} oP1 #S10%& ()-99510%& ()- 10rrrr :g{)Mgryzlo r3rrr!
Po%0%rrr& ()-p/! P %0%Z& ()-p/! P Y%A0%P& () - p/ <kgkkkkl [ fa*

#S! +M 10%] b] & () -! P- &10%&' () - 10957& ()-s109%& ()-s

10967& () - syF1090& () - [ mmmMinnz[ <oP1 #*10967& () - &&1094T& () - !
& 0N () L8 FNE bhe BRVIS O A Ui 0004 PLRLPI Rb e BHF St 10T

10T 10Ts9& 1098 TV

2109& ()-210%& ()-!,:1 10%& () -, 1090& ():* 69dESHs .# 10TL: 10%& () -F
109 (§) @10%‘?’@&50‘%"(%&9%80/%9?)%5 %ﬁékgag%)fgg%qh%a%QPQ%QSSFEEC' % 0

l

(28]
s

LV 1)

0

the strap cocil 11 whose axis is defined by a hollow 11lb.
A pair of pads 12 which includes a hole in place of the
central flaps 12 are likewise positicned and bonded
with an adhesive to the side surfaces of the strap coil
11. When the strap coil units 10 are piled up on one
another, the pads 12 of this kind also prevent
deformation or bent of the edge of the strap lla
constituting the side surfaces of the strap coil unit
10.

Another embodimant of the strap coil unit 10 is
described with reference to Figs. 36 to 38. Fig. 36(a)
is a front view showing another strap ¢oil unit of the
present invention, provided with a shape retention
plate which is longer than the inner circumference of
the strap coii; and Fig. 36(b) is a front view of the
same, provided with a shape retention plate which is
shorter than the inner circumference of the strap coil.
Fig. 37 is a front view of a shape retention plate
applied to the ,strap coil unit. Fig. 38(a) is a
perspective view of another shave retention plate; and
Fig. 38(b) is a section thereof as applied in a strap

coil.

As mentioned above, the strap coil 11 has the
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colil unit of this embodiment 1s characterised 1in
comprising a flat shape retention plate 92 which is

rolled and inserted into the hollcw llb of the strap

WU

coil 11. The shape retention plate 92 is a plate made
of a synthetic resin such as polypropylenes and
polyesters, a metal such as a thin steel plate, a
cardboard sheet or other sheets comprising a mixture
10 of used paper and recovered plastics in a ground state.
The:‘lengthl of the shape retention plate 22 is
stbstantially the same as the circunference of the
hollecw 1lb of the strap coil 11, and its width is
substantially the same as that oI the strap coil 11.
13 When rolled into a cylinder, the shape retention plate
92 is constantly subjected to the resilient force to
recover the original flat shape. Therefore, on its
insertion into the hollow 1llb, the resilient force
stresses the shape retentionplate 92 against the inner
20 cylindrical suxrface of the strap ¢coil 11, whareby the
shape retentionplate 92 supports the inner cylindrical
surface of the strapcoil 11. The shape retentionplate
92 may be longer than the inner circumference of the
strap coil 11 al;xd' overlap each other at the end portions

25 (Fig. 36(a)). Onthe other hand, it may be shorter than
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5 retention plate 96, one end portion thereof includes

a pair of slits 93 oriented parallel to the widthwise

sides, whereas the other end portion comprises a pair

! of extensions 94 having a width corresponding to the
slits 93. The shape retention plate 96 is rolled and

10 inserted into the hollow 1llk, with the extensions 24

fitted in the slits 93. When the shape retention plate

96 is stressed by the resilient forxce against the inner

()

cvliindrical surface of the strap coil 11, the exten-
sions 94 are released from the 'slits 93. The shape
15 retention plate 96 advantageously prevents slide ox

slippage of the end portions.
¥ For the.same purpose, the end portions of the
shape retention plate may comprise a pair of inwverted
L-shaped extensions, which are hooked with each other
20 inthe rolled state. Anyother earrangement is possible,
as far as the end portions of the plate are detachably
connected with each other. While the end portions of
the plate are detachably connected, the shape retention

plate may overlap at the end portions or at the con-

23 nectable portions only.
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In thi a str coll ¢an f£it on shape

retention plate 97 between the edge pieces 95.

L¥

Therefore, the snape retention plate 97 does not slip

out from the strap coil, even when the strap coil is

repeatedly loaded and unloaded with respect to the reel

of the automatic' packaging machine. 1In addition, the

10 edge pieces 95 reinforce the edge of several innermost

- layers wouna aJ:ong'the axial ends of the strap coil,
and prevent tAﬂ disintegration therect.

2ny cf the above-mentioned shape retentionplates

92, 96 and 97 is reusable and thesrefore economically

advantageous.

As specific examples, three shape retention

) plates were made of a resin sheet comprising recovered

polyester and used paper in a ratio of 2:3. sSample 1

has a width of 190 mm, a length of 700 mm and a2 thickness

20 of 1 mm. Sample 2 has a length of 600 mm, in which two

slits (length x width: 35 # 30 mm each, parallel to the

widthwise direction of the plate) are provided at 50

mm inside of one end thereocf, and two extensions (length

% width: 100 x 30 mm 'each) are integrally provided on

25 the other end. Sample 3 has the same dimensions as the
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&0)- hollow of a polypropylene strap coil, where the Sample

was pressed by its resilient force against the inner

L

cviindrical surface of the strap coil. For the
loadability test (drum-set test), each polypropvlene
strap coil unit was loaded on and unloaded from the reel
of an automatic packaging machine. BAfter 10 times of
10 loading/unloéding, none of the strap coil backed by
Samples 1-3 showed unwinding or disintegration on its
inner cylindrical surface. In a comparative example
performed with respect to a polypropylene strap coil
which was nCt.backed by a shape retention plilate, ths
15 inner ecylindrical surface of the strap coil was unwound

after five times of loading/unloading.

3. AUTOMATIC PACKAGING MACHINE
The following description is directed to an
20 automatic packaging machine for strapping a corrugated
cardboard box or other items with the use of the coreless
strap coil 11 offhe present invention. The operation
of this automatic packaging machine is schematically
illustrated in Fig. 39.

25 An automatic packaging machine 40 includes a
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5 installed on the external side of the stand 41.
With the strap coil 11 loaded on the reel 50, the
strap lla is drawnout by apairof feed rollers 43 inside
a keep box 44 of the stand 41 and temporarily stored
therein. The strap lla held in the keep box 44 is
10 conveyed by a shooter. 45 and a pair of draw-out rollers
46 to the,afch 48...The strap lla proceeds along the
zrch ¢£8 and strazps &the itém ¢7 placed on the sctand 41.
Fig. 40(a) and (b) illustrate two types of
packaging machines 4C which differ in the installation

15 position of the strap coil reel 50. 1In fig. 40(a), the
spindle for the reel 50 is housed inside the stand 41.
In Fig. 40(b), the spindle 49 for the reel 50 projects
from the external side of the automatic packaging
machine 40.

20 The packaging machine of the present invention
is equipped with a strap coil reel which is applicable
to both types of packaging machines.

Fig. 41 is a section of the cassette~type strap

coil reel 50, with the coreless strap coil 11 loaded.

25 The reel 50 is egquipped with a cover 57 for covering
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41 and a screw rod 52 which is rotatably mounted on and
perpendicularly projects from the side plate 51. 2s
illustrated in Fig. 40(b), the screw rod 52 is
10 integrally fitted on the spindle 49 which
perpendicularly projects from the externzal side of the

th

¢4

spindle 49 is stopped

th

tion o

stand &1. Ths rot

ﬂl

bv a2 spindle brake 42. The screw rod 52 is externally

threaded and ir;tegrated at the extreme end with a handle

I3 53 for turning the screw rod 52. A cylindrical sliding

member 54 is screwed on the screw rod 52, whereby the

sliding'membeg 54 slides in the axial directions of the
screw rod 52 in cooperation with the turn thereof.

The screw rod 52 is surrounded by four core plates

20 55 which perpendicularly stand on the side plate 51.

The core plates 55 constitute a core element which is

inserted into the hollow 11lb defining the axis of the

coreless strap ccil 11. The core plates 55 are curved

such that they can locate aloné the inner cylindrical

25 surface of the strap coil 11, after inserted in the
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51, the parallel link mechanism uniformly brings the
core plates 55 closer to the screw rod 52. On the other

10 hand, when the screw rod 52 is turned reversely to

displace the sliding member 54 toward the side cover

§1, the parallel link mechanism uniformly brings the

core plates 55 farther away from the screw rocd 52.
Wnere the sliding member 54 locates closest to the side

15 plate 51, as illustrated in Fig. 43(a) and (b), the core
plates 55 situate remotesf from the screw rod 52. Under
this condition, the core plates 55 are circumferen-
tially spaced from each other along a concentric circle
of the screw rod 52.

20 When the c;:re element is inserted in the hollow
1lb of the strap coil 11, the core plates 55 are
displaced away from the screw rod 52 thereby to be
pressed against the irner cylindrical surface of the
strap coil 11. Inthis state, the covér ST of Fig. 44 (a)

25 and (b) is put on the side surface of the strap coil
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the screw rod 52, the projections 57b enter the space

10 defined by the core plates 55 and have their tips hooked
at the internal surfaces of the core plates 55.

On this cadssette-type strap. coil reel S50, the

rapcoil 11 is loaded according to the following steps.

n
t

the reel 50, with the covar 57 is removed, the handle

-t
o

15 53 integrated con the exztreme end of the screw rod 52
is operated to turn the screwrod 32 ina givendirection.
In this connection, the sliding member 54 moves away
from the side plate 51, and the core plates 35 uniformly
slide closer to the screw rod 52. Conseguently, the
20 core plates 55 form a core element of reduced diameter.
With reference to Fig. 45(a), in which the core plates
55 locate in the vicinity of the screw rod 52 to form
a contracted core element, the strap coil 11 is fitkted
on the core element, with allowing the ;:ore plates 55

25 to enter the hollow llb formed along the axis of the
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side cover S1. Next, referring to Fig. 45(b), the

handle 53 is operated to turn the screw rod 52 in the

Lh

reverse direction. This time, ths sliding member 54
moves toward the side plate 51, and the core plates 55
uniformly slide esway from the screw rod 52. Conse-
guently, the core plates 55 expand the diameter of the
10 core element. At this moment, the externzl surfaces
of the core plates 35 uniformly come in contact with
the inner cylindrical surface of the strap ccii 11
surrounding the hollow 11lb. By displacing the core

rcm the screw rod 52, the

(&Y

clzates 55 still further away

15 core plates 55 are pressed harder against the inner
cylindrical surface of the strap coil 11. The screw

rod 52 can be turned until the sliding membexr 5¢ cohes
closest to the side cover 51. 1In the end, the core
plates 55 which are slidable in a uniform and

20 synchronised manner constitute a cylindrical core
element of circular section, whereby the core element
presses on the inner cvlindrical surface of the strap
coil 11 to shape the hollow 11k into a circular section.
Thus,thecoreelementcomposadoftheﬁoreplates

25 55 can rectify the deformation of the hollow 11b of the
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which should be circular in section, is deformed into
an oval section, the strap coil 11 has a similarly
deformed oval section. Nonetheless, the core el=ment

is inserted into the hollow l1lb by reducing its diameter.

LV 1Y

Once inserted in the hollow 1llb, the core element is
diametrically expanded by displacing the core plates
55 away from the screw rod 52 in a uniform and
synchronised manner. Eventually, the core element

10 re-forms the hollow 1llb and the strap coil 11 into a
circular section (Fig. 46(b)).

ARfter the strap coil 11 is fixed into a c-ircular
section, the covexr 57 is put on the strap coil 11. As
shown in Fig. éS(b), the surface cf the cover disc 57a

13 which mounts the projections 57b is positioned face to
face with the side surface of the strap coil 11. Inside
the core element provided by displacing the core plates
55 farthest away from the screw rod 52, the projections
57b are allowed to advance into the space therein, with

20 maintaining contact with the internal surfaces of the
core plates 55. 1In due course, the cover disc 57a comes
in contact with the side surface of the strap coil 11,
in which state the hooks at the tips of the projections

57b check the internal surfaces of the core plates 55

as shown in Fig. 41. The cover 57 is thus held on the

~N
wn
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Following the loading of the strap coil 11, the

reel 50 is mounted on the spindle 49 of the packaging

machine 40. While the strap lla is drawn ocut frem the

Un

strap coil 11, the reel 50 rotates zlong with the strap
coil 11.

As specifically described above, the inner

cvlindrical surface of the strap coil 11 is supported

10 on the entire external surface of the core element

composed of the core plates 55, and thereby stressed

into a circular sectional shape. -ccordingly, even
when the strzp 1lla is consumed to the innermecst layer
or neichbouring layers thereon, the strap coil 11

I3 remains firm and solid and enables the strap 1lla to be
stably drawn out to the innermost end.

The reel 50 is prefersbly made of a light material
such as aluminium, except the screwrod 52 and some other
members that require rigidity, whereby the resel S0

20 rotates efficiently in drawing out the strap 1lla from
the strap coil 11 but it stops readily when rotating
by inertia.

The reel 50 of this embodiment is designed to

accommodate a strap coil 11 of the following

specification. The strap coil 11 is prepared by

[ 9]
(9 ]}
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Strap 11a

Material : polypropylene

5 Length : 2,000 m
Width : 15.5 mm
Thickness : 0.65 mm

) i1 11

Inner diameter : 250 mm

10 (diameter of the hollow 1llb)
Outer diameter : 4355 mm
Weight 2.¢ kg

Zn the reel 50, the ccre plates 35 are designed to give
15 a core element having an outer diameter of 250 mm, as
measured when the core plates 55 locate remotest from

the screw rodlSZ.
In order to test the packageability of the
specially designed reel 50, the packaging machine 40
20 was practically operated to strap various items, as
equipped with the reel 50 which was loaded with the above
pclypropylene strap coil 11. 1In each polypropyvlene
strap coil 11, the inrermost and outermost ends of the

strap lla were bonded as shown in Fig. 1 by the

melt-bonded areas 1le formed along the periphery of the

N
U
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formed into an oval section, respectively, with an
eccentricity ratio of 1.00, 1.035 and 1.10 (calculated
as the ratio of longest inner diameter/shortest inner

diameter in the hcllow 1lb). The test proved that,

W

while the deformed strap coils 11 were loadad on the
reel 50, none of them shewed unwinding  or
disintegration of the strap 1lla on the innermost
cylindrical surface of the strap coil 11. Besides,
100 every strap coil 1l in the reel 50 allowed the packaging
.machine 40 ﬁo draw.out the strap lla smoothly to the
innermost end.
Fig. 47 is a side view of another strap coil reel
€0, wizh the strap coil 11 loaded thsrecn. The reel
15 60 also has a cover 67 for covering the side surface
of the strap coil 11.
Fig. 48(a) is a side view of the reel 60, with
the strap coil 11 and the cover 67 removed; and Fig.
48 (b) is a front view of Fig. 48(a) taken in the
20 direction of the arrow A. Fig. 49(a) is a side view
of the reel 60, partially broken away for description
of its operation, with the strap coil and the cover
removed; and Fig. 49(b) is a front view of Fig. 49(a)
taken in the direction of the arrow A. The reel 60

25 includes a screw rod 62 which is externally threaded
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5 respect to each other, wherein the screw rod 62 extends
through the centre of the fixed plate 63. The whole
circumference of the fikxedplate 63 is defined by a guide
portion 63a whic;h projects toward the extreme end of
the screw rod 62. The projecting edge of the guide

10 portion 63a is slightly inclined with respect to the
axis of the screw rod 62.

The disc-shaped fixzed plate €3 is eqguipped with
a pair of core halves 64 which surround the screw rod

2 and which constitute a2 ccre element to be insertaed

(439

I3 into the hollow 11lb cof the strap coil 11. Each of the
core halves 64 comprises a nearly half-cylindrical core
plate 64a and -a half-annular flange 64b, wherein the
flange 64b projects outwardly and perpendicularly from
the basal side of the core plate 64a fitted in the fixed

20 plate €63. When confronted to each other, apairof core
halves 64 constitute a hollow core element in the form
of a truncated cone.

The basal side of each core plate 64a surrounds
a half—ci.rcumference of the guide portion 63a of the

fixed plate 63. At both ends of the basal side, the

~
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the flange 64b, so that the core plates 64as can form
a truncated cone when the extreme sides therecf are
allowed to approach mutually.
ks shown in Fig. 47, the threaded extreme end of
10 the screw rod 62 is §crewed with a nut 68, after the
core elemgﬁt is completely fitted with the strap coil
1 and uﬁen with the cover 67.
Fig. 50(a) is a side view of the cover 67, and
Fig. S50(b) is a Zront view of Fig. 50 (&) taken in fhe
13 direction of the arrow A. The cover 67 comprises a
cover disc 67a which includes a hols 67b in the centre
for passing the screw rod 62. From one surface of éhe
cover disc €7a, a pair of guide plates 67c project
perpendicularly at two opposite positions on a
20 concentric circle of the hole €6€7b. Each guide plate
67c is curved along the circumference of the concentric
circle of the hole €7b, and its width decreases
gradually toward the head thereof.
Between ghe guide plates 67c, a pair of parallel

push plates 67d extend perpendicularly from the cover

{38 ]
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On this strap coil reel 60, the strap coil 11 is
loaded through the following process. Firstly, with
reference to Fig. 51(a), the extreme sides of a pair
of core halves 64 are pivotally confronted to each other,
so that the core plates 64a together constitute a core

element in truncated cone form, with one end being

diametrically contracted. The core element composed

0of the confronted core plates 64a is inserted, fromits

ontracted end, .into the hollow 1llb of the strap coil

0

1.

When the core element advances in the hollow 11Db
to a certain degree, the side surface of ths strap coil
11 comes in contact with the flanges 64b of thes ccre
halves 64, as shown in Fig. 51(b). At this stage, the
cover 67 is positioned to the core halves 64 such that
each guide plates 67c can advance between the opposing
lateral sides of the core plates 64a. By sliding the
cover 67 toward the strap coil 11, the heads of the push
plates 67d enter the space enclosed by the core plates
§4a, with pivot;liy displacing the core plates 64a in

the direction of separating the extreme sides thereof
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cover 67 to the l1imit, the push plates €7d and guide
plates 67c open the contracted end of the core element
composed by the core plates ¢€4a. Hence, the core
element is forced into a cylindrical form which has a
10 circular section and an azially uniform diameter. 1In
consequence, the extefnal surfaces of the core plates
64a are prassed aga 'rst tnhe inner cylindrical surface

of the strap coil 11 to retain the circular section

Therso

15 When the core plates 64a are oriented to form a
core element in & cvlindrical form, the flanges 64b of
the core halves 64 stand perpandicularly to the screw
rod 62 and contact with one side surface of the strap
coil 11. In this state, the extreme end of the screw

20 62 projects from the cover disc 67a through the hole
67b provided in the centre thereof, while the cover disc
€7a contacts with the other side surface of the strap
coil 11.

To complete the.loading of the strap coil 11, the

25 cover disc 67a is secured to the screw rod 62, as shown

10<
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of the screw rod 62 projecting from the cover disc 67a.

In packaging use, the strap coil reel 60 loaded

with the strap coil 11 is mounted on the spindle 49 of

5 the packaging machine 40.
The reel 60 of this embodiment is designed to
accommodate a strap coil 11 of the following
) specification.  The strap coil 11 is prepared by
helically winding the strap lla.
10
Strap lla
Material pol?propylene
Length : 2,500
Wwidth : 15.5 mm
15 Thickness : 0.65 mm
Strap coil 11
! Inner diameﬁer : 200 mm
(diameter of the hollow 1l1lb)
Outer diametef : 450 mm
20 Weight : 12 kg

In the reel 60, the core plates 64a are designead to give
a2 core element having an outer diameter of 200 mm, as

measured when the core plates 64a are expanded

diametrically.

~
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specially designed reel 60, the packaging machine 40
was practically operated to strap various items, as
equipped with thereel €0 which was lcaded with ths akove

polypropylens strap coil 11. 1In each poclypropylene

W

strap coil 11, the innermost and cutermost ends of the

strap lla were bonded as shown 1in Fig. 1 by the
melt-bonded areas lle formed along the periphery of the
perforations 11d. The strap coils 11 were then de-
10 formed into an oval section, respectively, with an
eccentricity ratio of 1.00, 1.05 Iand 1.10 (calculated

s the ratio c¢f longest inner diameter/shortest innsr

W

ha

ct
(%3

r in the hollow 11b). The test proved

iiamet ,

[4
b

while the deformed strap coils 11 were loacded on the
15 reel €0, none of them showed unwinding  or

disintegration of the strap 1lla on the innermost

cylindrical surface of the strap coil 11. Besides,

every strap coil 11 in the reel 60 allowed the packaging

machine 40 to draw out the strap l1la smoothly to the
20 innermost end.

The reel 60_ is preferably made ¢f a light material
such as aluminium, except the core halves 64, the fixed
plates 63 and some other members that require rigidity,
whereby the reel 60 rctates éfficiently in drawing out

25 the strap 1la from the strap coil 11 but it stops readily
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designed to te fitted on the spindle 49 of the packaging
machine 40. RAlternatively, the screw rod 62 may be

integrated with the spindle 49, or it may play a dual

W

role of the spindle 49 and the screw rod 62.
It should bes understocod that the components of
! the core element in the reel €0 are not limited to a
pair of core halves. The core element may be composed
10 of a plurality of core piecgs (e.g. guarter core
pieces).

Still another strap coil reel 70 is illustrated
in Fig. 52(a) and (b), wherein Fig. 52(a) is a2 section
and Fig. 52(b)-15 a schematic section taken along the

13 line B-B in Fig. S2(a). The reel 70 includes a hollow
shaft 71 which fits on the spindle 49 of the packaging
machine 40. Tﬁe spindle 49 extends through the inside
of the shaft 71 and terminates on the outside thersof.
The shaft 71 and the shaft 49 inserted therethrough are

20 rotatable in synchronism. The distal end of the
spindle 49, which projects out of the shaft 71, is formed
with a groove 489a. One end of the shaft 71
corresponding to the basal end of the spindle 49
concentrically holds a disc—sﬁaped side plate 72.

25 The shaft 71 is surrounded by four core plates
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plates 74 has substantialliy the sam= length as the axial

length of the shaft 71, and each is curved in the

d

circumferential direction of +the shaft 71. The

n

internal surfacs ¢of each core plate 74 holds a pair of
sliding shafts 73, each being appropriately spaced from
the other in the axial direction of the shaft 71 and
extending in the radial direction of the shaft 71. A
10 pair of sliding shafts 73 are slidably accommodated in

a pair of cylindrical holders 75 mounted on the shaft

71.

-

In all, four peirs of holders 75 extend radially

0
(1]
0

f;:om tne shaft 71, as circumferentizlly ecuzlly spa

15 from each other. 1In each pair, the two holders 75 are

separately disposed in the vicirity of the ends of the

shaft 71. Each sliding shaft 73 is slidably .and

hermetically fitted in the holder 75. Apairof sliding

shafts 73 mounted on the core plate 74 are equipped with

20 a pair of tension springs 76. The tension springs 76
stress the core plate 74 toward the shaft 71.

The shaft 71 includes an air passage 7l1la which

communicates with every holder 75. Both ends of the

air passage 7l1a open at the distal end surface of the

25 shaft 71 corresponding to the distal end of the spindle
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5 When compressed air is injected in the air inlet
71b from an air nozzle, the air is then supplied into
the air passage 7la via the check valve. As the air

! outlet 71c is closed by the cock 77, the compressed air
in the air passag'e. 71la is supplied to all of the holders

10 75. The air pressure allows the sliding shafts 73

fitted in th:e holders 75 to slide out,wardly'against the
stress of the tension springs 7¢€.

The distal end of the spindle 49 extending through

" the shafts 71 is concantrically f£ittad with a disc-

15 shaped cover 78. The cover 78 is secured on the spindle

49 by a nut 79 screwed down along the groove 4%a formed

‘ | at the distal end of the spindle 49, with keeping in

contact with the edges of the core plates 74.

In the reel 70 of this structure, the strap coil

20 11 is loaded in the following manner. To begin with,
the nut 79 and the cover 78 are detached from the spindle
49, &t this stage, each core plate 74 is stressed
toward the shaft 71 by the tension springs 76 fitted
on a pair of sliding shafts 73. The:'cefore, the core

25 element composed of the core plates 74 is diametrically
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on the core plates 74. Even if the strap coil 11 has
5 a deformed oval section, the contracted core element
allows easy fitting of the strap coil 11.

After the strap coil 11 is fitted on the core
plates 74, compressed air is supplied into the air
passage 7la through the air inlet 71b which opens at

10 . the distal end surface of the shaft 71. Since the air

outlet 71c remains closed by the cock 77 throughout the

air introduction, the air fed into the air passage 7la

is sucplied to &ll heldexrs 75. The alr pressure allows
the sliding shafts 72 fitted in the holders 75 to slide

15 outwardly against the stress of the tension springs 76,
whereby the sliding shafts 73 mounted in pairs on the
core plates ;74 cutwardly dispiace the same in a uniform
and synchronised manner. As a result, the core element
composed of the core plates 74 expands diametrically,

20 until the external suriace of each core plate 74 is
pressed against the inner cylindrical surface of the
strap coil 11. 'In association with the expansion of
the core element, the section of the strap coil 11 is
re-formed into a circular section, eveﬁ if deformad

25 into an owval section.
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Flnally, the cover 78 is fitted on the spindle
49 to be in contact with the side surface of the strap
coil 11. The cover 78 is secured by screwing the nut
79 along the groove 49a formed in the spindle 49.

Now that the strap coil 11l is loaded on the strap

[0 coll reel 70, the packaging machine 40 can strap an item
47, with drawing out the outermost end of the strap lla
which locates on the outer cylindrical surface of the
strap coil 11. When the reel 70 runs out of the strap
lia in the strag,ccil 11, the air charged in the air

15 passage 7la is discharged by operating the cock 77 to
open the air outlet 71¢c. While the air flows out, each
core plate 74 constituting the core element yields to
the stress of a palr of tension springs 76, whereby the
core element contracts diametrically.

20 Fig. 53 schmatically illustrates further another
embodiment of the strap coil reel. The strap coil reel
70" is basically similar to the reel 70 shown in Fig.
52. The difference lies in that the shaft 71 1is
combined with the spindle 49 of the packagihg machine

40 and that the'spindle 49 includes an zir feed line

~
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the rotary joint B1 and an electromagnetic discharge
valve 87.

In order to load the strap coil 11 in the reel

70', the nut 79 and the.cover 78 are detached from the

spindle 49, as shown in Fig. 54(a). By releasing the

electromagnetic discharge valve 87, the air charged in

20 the holders 75 is discharged through the air discharge

line 49c in the spindle 49. As aresult, the coreplates

74 constituting the core element are stressed toward

the shaft 71 by the tension springs, and reduce the

diameter of the core element. The electrom.agnetic

discharge 87 is closed thereafter.
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with the side surface of the strap coil 1l1.
10 After the strap coil 11 is fitted on the core
element composed of the coreplates ?4 (Fig. 54 (c), (d)),
the electromagnetic feed valve €2 is released to supply
compressed air into the holders 75, through the air feed
line 4%b in the spindle 49. 2As the air pressure allows
13 the sliding shafts 73 fitted in the holders 75 to slide
outwardly, the core plates 74 are outwardly displaced
1 in a combined and synchronised manner and eventually
pressed against the inner cylindrical surface of the
strap coil 11 (Fig. 54(e)). While the core element
20 composed of the 'core plates 74 diametrically expands
into a cylinder of circular section, the oval section
of the strapcoil ll is re-formedintoacircular section
(Fig. 54(f)). Once the strap coil 11 obtains the

circular section, the electromagnetic feed valve 82 is

25 closed.
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reel 70' runs out of the strap 1lla, the electromagnetic

discharge wvalve 87 is released to discharge the air

charged in the holders 75 through the air discharge line

¥

49c (Fig. 54(g), (h)). Inconseguence, the core plates

74 yield to the stress of the tension springs and thereby
contract the core element diametrically.

It should be understood that the mode of the

10 .present invention should not strictly limited to the

. embo@iments.hereinbefore described. For example, the

strap lla of the strap coil 11, wnich is made of an

olefinic resin or other thermoplastic resins in the

above embodiments, may ke frepared by coating a

15 tnermoplastic resin on the external surface of a base

strap made of paper or fibres.
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each other at a melt-bonded area formed along the periphery of each
; perforation.

2. A packaging strap coil according to claim 1, wherein a plurality of
perforations are pierced in the vicinity of an outermost strap end through to
the plurality of strap layers laminated thereunder.

15 " 3. A packaging strap coil according to claim 1, wherein the
perforation is prescribed .as to a circumferential length, a configuration and a
position thereof as well as the number of the laminated strap layers through
which the perforation should extend, said parameters being based on a
material, a thickness and a width of the packaging strap, thereby satisfying a

20 balance between a bonding strength and a peeling strength of the laminated
strap layers.

4, A method for producing a packaging strap coil of claim 1, which
comprises the steps of:

winding an innermost strap end on a winding roller and laminating a

25  plurality of layers on the innermost strap end,;

piercing the laminated strap layers with a perforator heated to a
predetermined temperature, thereby to form a perforation and melt its
periphery;

withdrawing the perforator from the laminated strap layers to

30 melt-bond the periphery of the perforation;

winding a required length of the strap helically on the winding roller to
form a strap coil; and

removing the winding roller from the strap coil.
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5. A method for producing a packaging strap coil according to claim
4, wherein the winding roller can expand or contract diametrically, the winding
roller being diametrically expanded while the strap is wound thereon to form a
strap coil, and thereafter, being diametrically contracted and removed from
the strap coil.

6. A method for producing a packaging strap coil of claim 1, which
comprises the steps of:

winding an innermost strap end on a winding roller and laminating a
plurality of layers on the innermost strap end;

irradiating a laser beam on the laminated strap layers, thereby to form
a perforation and melt-bond its periphery;

winding a required length of the strap helically on the winding roller to
form a strap coil; and

removing the winding roller from the strap coil.

7. A method for producing a packaging strap coil according to claim
6, wherein the winding roller can expand or contract diametrically, the winding
roller being diametrically expanded while the strap is wound thereon to form a
strap coil, and thereafter, being diametrically contracted and rehoved from
the strap caoil.



