; e3et ~D6zTc?l - Packaging Strap Coil Unit and Packagi ng Machi ne Equi pped
with Strap Coil @ﬁgl J BACKGROUND CE' THE | NVENTI ON The present invention
i

nor o MANAARE 00 216200211 onnt Loea - e oot g INHBLHINAINAE:

and a net hegod®r producing the | U sane. The present invention akao«rel ates

to a packaging strap coil unit conprisiﬂg the strap coil, and further
rel ates to a packagi ng machi ne equi pped with a strap coil reel for |oading
the strap coil on an automatic packagi ng machine. I~ A tape-Ilike

t hernopl astic resin packaging strap is enployed for strapping a corrugated
cardboard boxpaekhbenlg Eerapheol @Sdmd Md o d F diS Pabldn iy kact saed by
extrusion-noul ding an olefinic thernoplastic resin (i.e. polypropyl ene,

pol yet hyl ene terepht hal atedckAg9nd0 sarfuis £l Ghat tape shape, in which
case drawing and stretching of the resin is carried out at a rate exceedi ng

the extrusion ratekaihstmetahad ERRlipbpdd apits Bekiagaldos woradiup on a

t ubul ar paper core to forma strap coil. 25 The strap coil is | oaded on an

aut omati ¢ packagi ng C 2 machine, together with the tubul ar paper core. A

strap therein is successively drawn out to strap a corrugated cardboard boa

or like itsem Wen the strafcgarbuitNoPWu®f 1hengoap, it consists of the
t ubul ar paper core. The paper core has been marred by the strap and may not

be reused as the cofgeOfpddiee PACKAGINGD: ;S aReGQitles | £ot R PAPREGGAE S
stained with a synthetic resi:n-based adhesive, it even fails to nmake a

material for recyupl et papernidieikubpl@E RAPEHrCY eneWiicGn iy Reukhenger 10
avai l abl e as a paper core or a material for recycled paper, is only to be

di scarded . [¥§Q9§@pﬂgsﬁh@ PPPE{n packaging strap and used in

strapping various items, and a method for producing the

10 same. The present invention also relates to a
packaging sfrap coil unit comprising the strap coil,
and further relates to a packaging machine equipped
with a strap coil reel for loading the strap coil on
an automatic packaging machine.

15 A 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 terebhthalate) into

20 a required flat tape 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 helically wound up on a tubular paper core to

form a strap coil.

25 The strap coil is loaded on an automatic packaging



core, however, still requires transportation and waste treating expenses.
In vigw of the above problens, Japanese Patent 1~ Application Laid-open No.
315690/ 199S (JP- A-7-315690) discloses a corel ess packaging strap coil and a
manuf acturing method thereof, w herein 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 cylindracal hollow 206 at its axis . The

i nnernost end of the strap 204 is nelt-bonded at a nelt-bonded area 241

wi th another strap |ayer overlaid on the top side thereof. To produce this
strap coil, a strap 204 is wound 2~ on a winding roller 201 conprising a

pair of separmBtRinel, 8oJerirgtt Llieht theld esucamponeat <203, 22 3tHgstly,
tree start of the strap 204 is wound in one turn along the m ddle of the

axial length ohetBeni B DgcEokliek 1204 rwher 8utheo It d laet b rrallatre o
conponents 203, 213 are joined. Then, the strap 204 provides another | ayer

thereon. The taphpaked Hd:ap 4 ayers af &mel ygdnandebondad tojaachf her by
applying a heated iron, thereby form ng a nelt-bonded area 241. Once the

i nnermost end, @t 4 he st aR 404 1iScbh¥ed e s Bredeteryd ned J-enat B ogfe 10 the
strap 204 is wound on the entire surface of the winding roller 201 to form

a strap cail -Tﬁlanqjab)ér &B@_erhggtéé@fqtm&pkgerbgotfrmrge@ﬁ;tﬂm@l ek ft the

wi nding roller 201 are disjoined and renoved fromthe strap coil . Thus

obtained is apgorgligea Rackagi PO St b@PcHAI Ha2Pagilg kR LY S Nackaging strap
coil, the fixed innernost end of the strap is not drawn out into the holl ow

at the aXiS,-tﬁ@@&QEQEegoEQei§t£§QiHQb|wE%HHEﬂ§y$£ﬁ€k§€dr§9hhdb%¥%ﬂideiPg
transportation. en this strap coil is |oaded on an automatic 20 packagi ng

machi ne, the §Eﬁggi%%,d&QM@vQHtfgigg]EQQnake a material for recycled

paper. The tubular paper core, which is no longer
10 available as a paper core or a material for recycled
paper, is only to be discarded. Disposal of the paper
core, however, still requires transportation and waste
treating expenses.
In view of the above problems, Japanese Patent
135 Application Laid-open No. 315690/1995 (JP-A-7-315690)
discloses a coreless packaging strap coil and a
manufacturing mgthod thereof, wherein a packaging
strap is helically wound in the absence of a paper or
like core. BAs shown in Figs. 57 and 58, the coreless
20 strap coil 205 has a cylindrical hollow 206 at its azis.
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



outernost end and used for strapping a corrugated cardboard box or |ike
itens. As nentioned above, a heated iron is used to heat a predeterm ned
area on the |am nated portion of the 2~ strap wound on the winding roller,
so that the | am nated t ) 4 strap portion is nelted and bonded toget her.
However, as the iron fails. to give a stable heating tenperature, the
bondi ng strength of the | am nated strapzﬁayers may vary frombatch to
bat ch. Provided the innernost end of the strap is bonded too strongly,
nanely, provided the nelt-bonded area possesses too high a peeling
strength, the bonded area may not peel readily when used in the packaging
machi ne . | n sbaktédsds, ndelstrapmpagebdspRrIaldly3tormioitlat the rigidly
bonded area. 10 Actually, when a strap coil is |oaded on the automatic
packagi ng machtaef phlietster g nap @l oo widngn wind thenratatipoihef the
feed rollers. If the lamnated | ayers of the strap are bonded too strongly,
t he feed rol Irei gdimy offaitthe ;apeel béhgtheodst tayp IWayetisng anedl hers@fll ~
destroy thensel ves, depending on the rotation power. The strap coil of the
prior art manifiests timr ecight/left roller components 203, 213 are
3 joined. Then, the strap 204 provides another layer
thereon. The laminated strap layers are melted and
bonded to each octher by applying a heated iron, thereby
forming a melt-bonded area 241. Once the innermost end
of the strap 204 is fixed, a predetermined length of
10 the strap 204 ié wound on the entire surface of the
winding roller 201 to form a strap coil. Finally, the
right/left roller components 203, 213 of the winding
roller 201 are disjoined and removed from the strap coil.
Thus obtained is a coreless packaging strap coil 205.
15 In this packaging strap coil, the fixed innermost
end of the strap is not drawn out into the hollow at
the agxis. Therefore, the strap coil remains firm and
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

a predetermined area on the laminated portion of the

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



defects . As a strap coil is prepared by lamnating a strap in a spiral
form it is somewhat extended in the axial direction. A though the

i nnernost end of the 20 strap is bonded with a | ayer or |ayers |am nated

t hereon, the rest of the innernost roars of the strap coil which axially
nei ghbour the bonded strap end are left un bonded with respect to the

| ayers |laninated thereon. Such a strap foil may unwind or collapse at the
2~ non- bonded ar ea. r 5 For transportation or storage, the prior art
strap coils are laid horizontally and stacked on top of each other as shown
in Fig. 55, with the axis oriented vertically. Usually, a pair of strap
coils 101 arestespipattyost Ds etk itned Fpat kaged € ¢ e tiye + magi sae yeki, ne) .
Each strap coil 101 has uneven side surfaces by nature, where the edge of
the strap 10kes stHeCKS cquUf alirnl ssaBeg Layes st aAMhea tee Pt Ur@lddnypo©fastitap coil s
101 are laid axiswi se vertically.on top of each other, as 10 shown in Fig.
55, the edge wHetdensingpsibdagpnopecthagl inammihe sikdapsuat/acesmafy t he
strap coil 101 can be bent or deformed. The strap coil 101 which includes a

strap bent orvgle§or ped patiche tedgatich | e dvkedy t0e ensue emsgBOERRdSUPP] Y
of the strap 10l1a in the automati c 1~ packagi ng machine., To protect the

si de surfaces Oftige Sé t appCOkl bohBadStkap sedidndglld, isamoDnyent i 6takblkw
transported or stored in the formof a strap coil unit shown in Fig. 56,

whi ch the melt-bonded area possesses too high a peeling

strength, the bonded area may not peel readily when used

in the packaging machine. 1In some cases, the strap may

be partially torn off at the rigidly bonded area.

100 Actually, when a strap coil is loaded on the automatic

packaging machine, the strap is drawn out along with

the rotation of the feed rollers. If the laminated

layers of the st;ap are bonded too strongly, the feed

rollers may fail to peel off the strap layers, andworse,

15 destroy themselves, dependiﬁg on the rotation power.

The strap coil of the prior art manifests more

defects. As a strap 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 strap coil which

axially neighbour the bonded strap end are left un-

bonded with respect to the layers laminated thereon.

Such a strap coil may unwind or collapse at the

25 non-bonded area.



i ncludes a pair of disc pads 102 applied on each side 20 surface of the
strip,coil 101. Each disc pad 102 is nmade of cardboard and fornmed with a
central hole 102a which corresponds to the cylindrical hollow 10la at the
axis of the strap coil 101. A pair of pads 102 are integrally joined on the
side surfaces of the strap coil 2~ 101 a plurality of straps 103. Each
strap 103 ties i 6 the strap coil 101 and the pads 102 together, passing
axially through the hollow of the strap coil 101 and the hol es of the pads
102 and then axially crossing the outer cylindrical surface of the strap
coil 101. Since the_cardboard pads 102 cover both side surfaces of the
strap coil 101, thefRdge T iPRrERFAF™M A%, S&P&RIF: | ENfaP UV eRSY proj ect
or sink, is protected fromdeformation or damage. Nonethel ess, the
preparation of FE@88h Packad Ty 4D St Papicstaini¥ 219 fibR<he8i APl &°Pask
because the process requires positioning the pads 102 on both side surfaces
of the strap 6i§2aDP BiFef Rar et N tfi9rg S Phett EBJethér By calprieal ity of
straps 103. As for an automati c_packagi ng machi ne equi pped 1~ with a strap
coil reel andvBpéigtdd ¥ or Ppadkdy¥ng2aPdten? AubsmdF GR1yS tRé $&Rap coil
reel usually accommpdates a strap coil conprising a strap wound around a
t ubul ar pdper VE&itd caihey sEFapecoidn reePAHALResSROUSr £ ¥l eRBAE NRFiYch' is
inserted into the paper 20 tube and supports the same . As the core
el ement, theréimgy -be E&duptldr 3P c§P-hdrPdahast MIte R ShiBhSBEAFESSes a
cylinder whose dianeter is slightly smaller than the inner dianmeter of the
paper tube, abPvhnagugsgralhelre ¢dhsserdast grfe tihe wRicelR £Rlée sparcdid €4 Y ods
support the

in some layers. When a plurality of strap coils 101

are laid axiswise vertically on top of each other, 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

or deformed. The strap coil 101 which includes a strap

bent or deformed on the edge is less likely to ensure

smooth supply of the strap 10la in the automatic
15 packaging machine.

To protect the side surfaces of a strap coil, the
strap coil 101 is conventionally transported or stored
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 strap coil 101l. 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. A pair of pads 102 are
integréllyjoinmﬂonthesidesurfacesofthestrapcoil

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



2~ inner cylindrical surface of the paper tube at three Cr 7
circunferentially evenly spaced positions, or a flat-plate structure which
conprises a pair of parallel plates . Wien the core elenment of the strap
coil reel holds a tubular paper core, the strap coil reel is rotated by the
inertia force generated while the strap is drawn out fromthe strap coil by
the feed rollers . Unfortunately, in inderting the core element into the
hol | ow of the coreless strap coil, friction with the core el enent nmay

i nduce the strap coil to unwind |0 or disintegrate on the inner cylindrical
surface thereof. Besides, this core elenent is not applicable to a corel ess
strap coil whiesb bagsap defiar med eval tIectdLons aroh thuige @BReOyababalilhgw, which
is often observed during and after transportation of the strap coil. If 1~

the core el enepiafl yt hesdugp €kl hbeebwcamathdesdngeréedli nbe andef or ned
hollow, it is inpossible to |oad a deforned strap coil on the strap coi

reel. In factyhkefnéhescoreriedermid 10NMphidces enhageaparakhels srieds tae a pair
of flat plates, it can enter 20 a hollow of a strap coil having a slightly

def ormed oval cgeeti @1 iNeveithel ess.favwledr sted str-apneiancesy 1t he inner
cylindrical surface of the strap coil surrounding the defornmed hol | ow

cannot regeive a ciggHerkerenti @'a'r)ﬂb%ﬁhliad|%aQESF1€U§erff@rrC%otﬁ§ gikesul t,
when the strap 2~ coil gets thinner, the hollow of the strap coil my be

surfaces of the strap coil 101, the edge of the strap

10la, even if it may unevenly project or sink, is
protected from deformation or damage.

Nonetheless, the preparation of such packaging

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 plurality of straps 103.

As for an automatic packaging machine equipped

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 reel

includes a core element which'is inserted into the paper

20 tube and supports the same. As the core element, there

may be adopted a cylindrical structure which comprises

a cylinder whose diameter is slightly smaller than the

inner diameter of the paper tube, a three-parallel-

rod structure in which three parallel rods support the

25 inner cylindrical surface of the paper tube at three



8 further defornmed into a triangular section or a square section, as |oaded
on the core elenment of threeparallel-rod structure or flat-plate structure,
respectively. After all, the strap coil reel cannot draw out a strap from
the strap coil snmoothly. Moreover, the strap coil reel fails to draw out
the strap to the ultimate end for other reasons . Since the rotation of the
strap coil reel depends on the inertia fbrce generated in drawi ng out the
strap, the 10 strap constituting the strap coil may bite into the core

el ement and get entangl ed or disintegrated, when the strap coil becones
thinner. Furthernore, where the strap coil reel is installed on the outside
of the automatiiecpachkeage ngiaacki nevetdler e sgecsonepdsipassishi | idd es of
hurti ng an operator. when the nelt-bonded end in the coreless strap coil is
peel ed of f fr ematthe honded dweyelr e ivih By cvin@lreind d ¥ aSPa i B Hpelk aalieng with
the rotation of the strap coil reel, possibly at an operator. 20 SUMVARY OF
THE | NVENTI ONph i tersder wresotive ddee abo¥peproblrelbe the apr esant ddaviention
provi des a packaging strap coil and a nethod for producing the sane,
wherein the i ABaBSsd endudfar2pdherstbae ,i sthér By abi xadi 1 orpeevern

unwi ndi ng or 9 disintegration of the strap coil, and further, the strap

is smoothly diawatd dyo thike ikttt € cend when ey oyad for 1 sappighg an
item Another object of the present invention is to provide a pack; agi ng

strap coil uniil, dweneidut trefd ecd vel yapr event s ydeher ratidoncan@ fent at
t he edge of the strap which constitutes the side surfaces of a packaging

strap coil conprisifbg Nakh£adly, WuRd sstrdih g Basl d68e d1dse St lidx £0i |
unit is manufactured in a 10 sinple nmanner.
the hollow of the coreless strap coil, friction with
the core element may induce the strap coil to unwind
10 or disintegrate on the inner cylindrical surface
thereof. Besidés, this core.element ié not applicable
to a coreless strap coil which has a deformed oval
section and thus anoval hollow, which is often observed
during and after transportation of the strap coil. 1If
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, if 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 force. As a result, when the strap

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



A further object of the present invention is to provide a packagi ng machi ne
gqui pped with a strap coil reel, wherein the coreless strap coil, even if
def ornmed, can be | oaded on the strap coil reel without sacrificing 1~ its
firmy coiled state. Wth this strap coil reel, a strap can be 'drawn out
safely and stably to the ultimate end. In view of the above-nentioned

obj ects, the present invention providesE% packagi ng strap coil 20
conprising a nunber of |ayers of a packaging strap wound helically and
corelessly around a hollow defining an axis of the strap coil, the strap
bei ng made of a thernoplastic resin at |east on an external surface

t her eof , whergunthepl dedloirtme bfi nger faot atlicags: lare sZ2<tpier ced a agtuheevicinity
of an innernost strap end 10 through to a plurality of strap |ayers

| am nat ed t heseohiocand aherledadé¢tie dranthat edosér aplerayetr s caf ethareded to
each other at a nelt-bonded area formed al ong the periphery of each
perforation. parthilelpackagsnguciuster ajxr chl bt -pllaite destuabheet, o rpr-ovi de a
plurality of perforations pierced in the vicinity of an outernost strap end
through to a gpdealivtel of ifapr ladyler :hleast papedot hereedmdernndt dstoul d be

understood that a thernoplastic
3 out a strap from the strap coil smoothly.

Moreover, the strap coil reel fails to draw out
the strap to the ultimate end for other reasons. Since
the rotation of the strap coil reel depends on the
inertia force generated in drawing out the strap, the

10 strap constituting the strap coil may bite into the core
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
automatic packaging machine, there are some

15 possibilities of hurting an operator. When the
melt-bonded end in the coreless strap coil is peeled
off from the bonded 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
invention provides a packaging strap coil and a method

for producing the same, wherein the innermost end of

25 the strap 1is firmly fixed to prevent unwinding or



10 resin packaging strap enployed in the present invention conprises at
|,east ,a thernoplastic resin. This neans that the strap may conprise a
thernoplasti ¢ resin. alone. But, on the other hand, the strap nay be nade
of a fibre, paper, etc. whose surface is coated with a 1~ thernoplastic
resin. Moreover, in the packaging strap coil, it is preferable to prescribe
the perforation as to the circunferenti & Iength, configuration and
position thereof as well as the nunber of lam nated strap | ayers 20 through
whi ch the perforation should extend. These paraneters are determned in
view of the material, thickness and wi dth of the packaging strap. Thereby,

the | am nat edd skt ap elg@yer 5o £xbirbidthar bakapcesh bondhng su.engd h, artepeel i ng
strength. 2~ As descri bed above, the strap coil of the above 11

structure is sharacti@rissedh ¢ i1 § hat alhe chanitratiad: layersats the wheinnity of
the innernost strap end are bonded together at the nelt-bondedarea. The

mel t - bondedar gappeouidesc 2 stabbeibendingisémength and serves as the core
ofthe strapcoil. Asa result, the strap coil does notunw nd orcol |l apseon the

inner cylindrical sushaeaeBesiwlesctt Be dHapsaasbatstiah}ond ashnated on the
bonded | ayers to forma solid strap coil. en perforations are provided in

the vicinisty 10,0fiqan qut grEBslyistd ap tand t Riaugh utha g phukealdity aft
underlying strap layers, the strap will not unwind fromthe outernost end.

Thi's arrangenert ol hUS, Sy §Sr & Pent 504BES raf tfilod RGId B RUtAr MRS e3igfap end
by taping or thermal nelt-bonding.

of the strap which constitutes the side surfaces of a

packaging strap coil comprising a helically wound strap.

Besides, this strap coil unit is manufactured in a
10 simple manner.

A furfher object of the present invention is to
provide a packaging machine equipped with a strap coil
reel, wherein the coreless strap coil, even if deformed,
can be loaded on the strap coil reel without sacrificing

15 its firmly coiled state. With this strap coil reel,
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 a hollow defining an
axis of the strap coil, the strap being made of a
thermoplastic resin at least on an external surface
thereof, wherein é ﬁlurality of perforations are

25 pierced in the vicinity of an innermost strap end



| ~ The perforations are judiciously designed to hold the bal ance between

t he bonding strength and the peeling strength at the bonded | ayers of the
strap. Therefore, on the one hand, the |lam nated portion of the strap is
nmut ual Iy bonded with a stable bonding 20 strength at the nelt-bonded area
formed along the periphery of the perforation. on the other hand, in use of
the strap coil, the bonded strap |ayers1feel off properly at the

nmel t - bonded area, instead of being forcibly torn away. 2~ In this
connection, the present invention 12 provides a production nethod of the
above strap coil which conprises the steps of: w nding an innernost strap
end on a w ndihgoualh etocand [pdmmeatitg a Hl sralart y lalyelray el sman attlaet
innernost i strap end; piercing the lam nated strap |layers with a
perforator heahedebo,a piedeherrined Henpenahuted tderebyl dpetor mra
perforation and nelt its periphery; withdrawing the perforator fromthe

| am nated 10 sbthapd ayes schoo tied t -dwrRdmehe -perd pheryr of rhiengueafiemat i on;
winding a required length of the strap helically on the grinding roller to
forma strap €nkl peangHerp\WnNegddre pd e ngt Lohler thr eAikhpaskeg@eoi 1 . 1~
In the production nethod, the winding roller may expand or contract
dianetrical | ystThe dodnst ert afs ke w4l @gcsopkerive axpandad iwhi log t he
strap is wound thereon to forma strap coil. Thereafter, the winding roller
is dianetricapkyreenidiact €do agdceamaved g amdei 29 strap 6atkrmost

strap end through to a plurality of strap layers
laminated thereunder.

It should be understood that a thermoplastic

{0 resin packaging strap employed in the present invention
comprises at least a thermoplastic resin. This means
that the strapmay comprise a thermoplasticresinalone.
But, on the other hand, the strap may be made of a fibre,
paper, etc. whose surface is coated with a

15 thermoplastic resin.

Moreover, in the packaging strap coil, it is
preferable to prescribe 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 layers exhibit a balanced bonding
strength and peeling strength.

23 As described above, the strap coil of the above



I ncidentally, the perforator may be in the formof a needle or a plate.
the present invention provides another nethod for producing a
packagi ng strap coil conprising 2~ the steps of: 13 wi ndi ng an i nner nost

Furt her,

strap end on a winding roller and lam natiing a plurality of
i nnernost strap end;

| ayers,

| engt h,

| ayers on the
irradiating a | aser beamon the |am nated strap

thereby to forma perforation ahd nelt-bond its periphery; w nding
a required length of the strap helically on the winding roller to forma
strap coil;
production nmethod, too, the winding roller may expand, or contract
di anetrical | ystThe tdinsmatseehotathe riiskdi Dg twht &thd $aexpandad1wlidre t he
strap is wound thereon to forma strap coil. Thereafter, the winding roller
i's di anetricakhyteentfiacted angk nayoviathd fees thet shpapneoklke bBnary of the
above production nethods, it is inportant to prescribe the circunferenti al

n

10

20

and renmoving the winding roller fromthe strap coil. 10

together at the melt-bonded area. Themelt-bonded area
provides a stable bonding strength and serves as the
core of the strap coil. As a result, the strap coil
does not unwind ox collapse on the inner cylindrical
surface. Besidés,'the strap can be stably laminated
on the bonded layers to form a solid strap coil.

When perforations are provided in the vicinity
of an outermost strap end through to a plurality of
underlying strap layers, the strap will not unwind from
the outermost end. This arrangement thus saves the
trouble of fixing the outermost strap end by taping or
thermal melt-bonding.

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
strength at the melt-bonded area formed along the
periphery of the perforation. On the other hand, in
use of the strap coil, the bonded strap layers peel off
properly at the melt-bonded area, instead of being

forcibly torn away.

In this connection, the present invention

In this



configuration and position of the perforation as well as the nunber of

| am nated | ayers of the strap through 20 which the perforation should
extend. These paraneters are determined in view of the material, thickness
and wi dth of the packaging strap. Thereby, the |am nated strap |ayers

exhi bit a bal anced bondi ng strength and Beeling strength. 2~ In these
producti on net hods, a needl e- shaped 14 perforator provides a perforation
of circular section, and a pl ate-shaped perforator provides a perforation
of rectangul ar section or other section corresponding to the section of the
perforator. Alternatively, |laser beamirradiation can provide a perforation
of smaller dippeverdsy a gmvingtihe cemrporems time theover atlirabi oridrea. In
anot her aspect, conpared to the use of needl e-shaped or pl ate-shaped
perforators, ¥hechasemdenseapphiecattiegs refjui res | ess expendabl e
conponents. 10 From anot her point of view, the present invention provides a
strap coil which cowphidees; annmbermok t|atyess «ofd anpackag ingy sbrag smound
helically and corel essly around a holl ow defining an axis of the strap
coil, the strapdbekng naden§fa g 1des nbplasti Cayesisnoat theashnekmok+ an

external surface thereof; wherein a portion of the
3 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
10 strap layers to 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.
15 In the production method, the winding roller may
expand or contract diametrically. The diameter of the
winding roller is expanded while the strap is wound
thereon to form a strap coil. Thereafter, the winding
rolleriscHamet;icallycontractedandremovedfromthe
20 strap coil.
Incidentally, the perforator may be in the form
of a needle or a plate.
Further, the present invention provides another
method for producingeapackaging.strap coil comprising

25 the steps of:



strap which constitutes an inner cylindrical surface surrounding the holl ow
i s peel ably bonded by an adhesive to another portion of the strap. In this
strap coil, the adhesive-bonding can be 20 effected in various manners. For
exanple, a portion of the strap helically wound in the vicinity of the
hol | ow may be peel ably bonded by an adhesive to another portion of the s
trap laminated on a top side thereof . (therwise, a plurality of layers of
the strap | am nated 2~ al ong each axial end of the holl ow nay be bonded

nmut ual |'y 15 peel ably by an adhesive. Alternatively, a plurality of

adj acent roses of the helically wound strap nmay be bonded nutual ly peel ably
by an adhesi ve whi clwiirsd fapgplaireiinoariee ti sherpcyhddr eoalndunfacel ler
surroundi ng the hollow. The adhesives for the above enbodi nents may be

sol vent-type emdidiametdtiypea Stuthlangt her Lagtehed ofnort hgr Ao mmgo @t
packagi ng strap coil conprises the steps of: 10 wi nding an i nnernost strap
end helicallysarapwending roller to forman innernost strap |ayer;
appl yi ng an adhesive on a top side of the strap wound on the winding roller
w nding a required liangidiotihbheasisaprhekumabhy the aantihe tadhesi vep appl i ed
portion of the strap to forma strap coif and

3 layers, thereby to forma 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.

10 In this production method, too, the winding
roller may expand or contract diametrically. The
diameter of the winding roller is expanded while the
strap is wound thereon to forma strap coil. Thereafter,
the winding roller is diametrically contracted and

13 removed from the strap coil.

In any of the above production methods, it 1is
important to prescribe the circumferential length,
configuration and position of the perforation as well
as the number of laminated layers of the strap through

20 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 layers exhibit a balanced bonding strength and

peeling strength.

25 In these production methods, a needle-shaped



removing the winding roller fromthe strap coil. In the above production
net hod, the adhesive may be coated by pressing a coating roller of an
applicator 20 against the innernost strap | ayer wound on the wi nding
roller. Instead, the adhesive may be continuously injected between the

i nnernost strap layer wound on the mﬁndkﬂg roller and a strap which is
being | am nated thereon, with the use of "an applicator which noves al ong 2~
the latter. 16 "l et another nmethod for produci ng a packagi ng strap coi
conprises the steps of: winding an innernost strap end on a winding roller,
with applying an adhesive on a plurality of layers of 5 the strap |am nated
al ong each axpal fend tofr tohre wiides rRgpeoltloert b mdifngiacrdqui sedtliemgt h of
the strap to forma strap coil; and renoving the winding roller fromthe
strap coil. 18nHerepndatehe aahedi verfamalie spropedion & heek fyersion t he
strap lam nated al ong each axial end of the winding roller. Now, the
description tofnsetoaagpackagieny: istm apr cdiHe nddcof ot heo presenndiimgent i on
The packaging 15 strap coil unit conprises: a packaging strap coi
conpri sing a packagisrg tstomp twoliagchet o cat by . andllcerelagsisiel ar darsda hol | ow
defining the axis of the strap coil, the strap being nmade of a
t hernopl asti cbeesi hratadieasion e @rpextednak perforation of smaller
diameter by removing the components in the irradiation
area. In another aspect, compared to the use of
needle-shaped or plate-shaped perforators, the laser
beam applicatioq regquires less expendable components.
10 From another point of view, the present invention
provides a strap coil which comprises a number of layers
of a packaging strap wound helically and corelessly
around a hollow defining an axis of the strap coil, the
strap being made of a thermoplastic resin at least on
15 an external surface thereof, wherein a portion of the
strap which constitutes an inner cylindrical surface
surrounding the hollow 1s peelably bonded by an
adhesive to another portion 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, aplurality(aflayersof the strap laminated

25 along each axial end of the hollowmay be bonded mutually



20 surface thereof, and a pair of disc-shaped pads, concentrically

posi tioned and peel ably bonded by an adhesive on each side surface of the
strap coil. In this strap coil unit, each pad may include, 25 in the centre
hereof, a plurality of central flaps 17 which are folded into the hol | ow
defining the axis of the strap coil. Desirably, each pad may include, on
the outer circunference thereof, a plurdBty of external flaps which are
folded on the outer cylindrical surface of the strap coil. Another
packaging strap coil unit of the present invention conprises : a packaging
strap coil conprising a packaging strap wound helically and corel essly
around a hol | pwedefd Int ngy t e axhesafret.he aAdttreamectoi ve 1y heaspilapalld thei ng
made of a thernoplastic resin at |east on an external surface thereof; arid
a shape ret enbifordglaaten £ or osHbstfamhiealhleyl icoVery ngothe snmen ayly ndri cal
surface surroundi ng the hollow. Wen the shape retention plate is rolled
and inserted bpineddanlolbowylpeeflddiey sty apncadhesiitvd svicapablie ap-
supporting the inner cylindrical surface of the strap coil with a resilient
force in an upnaldd Bg gheechhen. cPLeharabklay, sthe ashkape rreterdion tplat e has
a nutually connectabl e portion at each | engthw se end portion. Further, the
shape 20 r®tenbilannwpl ate nmay conprise a pair of slits fornmed in the
vicinity of and oriented parallel to one wi dthw se side, and a pair of

ext ensi ons proj ecti no e r0m d Hiev ek heb rwictiiehwitss; i ¢t o eBntke mshape:

retention plate is rolled and inserted into the hollow, the extensions are
solvent—-type or hot-melt-type.
Still another method for producing a packaging
strap coil comprises the steps of:
10 winding an innermost strap end helically on a
winding rolier to form an innermost strap layer:;
applying an adhesive on a top side of the strap
wound on the winding roller;
winding a required length of the strap helically
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 roller 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 on the
winding roller and a strap which is being laminated
thereon, with the use of an applicator which moves along

235 the latter.



25 fitted in the slits. In addition, the shape retention 18 plate may
conprise a plurality of edge pieces provided on each | engthw se side

t hereof for holding a wi dthw se edge of the strap coil. Finally, the
description is directed to a packagi ng machi ne. The packagi ng nachi ne of
the present invention is equipped with a strap coil reel which accommbdates
a packaging strap coil conprising a packBging strap wound helically and
corelessly around a holl ow defining an axis of the strap coil, the strap 10
bei ng made of a' thernoplastic resin at | east on an external surface
thereof. While the packagi ng machine automatically straps an item the
strap is drawn out &kongamtinet henertoicat | 6nrofptdi@usingp acophckilya nst r ap
coil reel conprises a core elenent which can contract 1~ dianetrically in
at | east one gndapherciofl sempsitesbehenserded obto the holl ow of the strap
coil, and which can dianetrically expand inside the hollowinto a

circul ar-section cywindriinephnsihapertos 8% tape nr easediagainistoalper,tion of
the strap which constitutes an 20 inner cylindrical surface surrounding the

hol | ow. For awdesi aalplie paf kagidh 4@chie nen equb pRed 1 Wi/h otthe asterap ogoi |
reel, the core elenent is conposed of a plurality of core plates which

constitute a eMki sdehpal anhi heurlesenag 8hchhexexpanted care phammiy 2~
each core plate being displaceable in the radial 19 directions . In this

strap coil reebjyithe core plates
winding a required length of the strap to form
a strap coil; and
removing the winding roller from the strap coil.
10 Herein, the adhesive can be sprayed on the layers
of the strap laminated along each axial end of the
winding roller.

Now, the description turns to a packaging strap

coil unit of the present invention. The packaging
15 strap coil unit.comprises:

a packaging strap coll comprising a packaging
strap wound helically and corelessly around a hollow
defining the axis 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 each
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



may be displaced by a Iink: nechanismor by air pressure . Eurthernore,in
the strap coil reel nounted on a desirabl e packagi ng nachine, the core
el enent may be conposed of a plurality of core pieces which together
constitute a truncated cone when confronted with each other. The core
el ement of this arrangenent can contraci dianetrically when an extrenme end
of each core piece cones closer to the ?her, whereas the core 10 el enent
can expand dianetrically when an extrene end of each core piece separates
farther away fromthe other. The packagi ng nachi ne of the present invention
i s advant ageously equipped with the strap coil reel as 1~ described above.
Since the strapiesi Breedlo lgieghdmtye ttdrsilonsl ehed phckagionghst raps ble strap
is prevented frombiting into the strap coil. Therefore, the strap coi
| oaded t her ei hhes siaiarhero idef oriredl Fab sect Eerrhnea umwaundnat utthe iomner
cylindrical surface. Besides, by 20 designing the core elenent to
contract/ expahdedi apnteri calirgufiferende dilagreeef, of at eleoaéiglyenmedt can be
reduced and increased), the strap coil reel can be |oaded with a. deforned
eccentric strapteesinal whilapeff gbtiicvel yapr evEéoldng umw nding t hereaf on the
inner 2~ cylindrical surface. To be specific, when the core 20 elenent is
di ametrical | ycgdnthdacited, s$trfanebe fi nder tedrapt hoiéspect to the deforned
hol |l ow of the strap coil. Thereafter, the core elenent is dianmetrically
expanded and presse8nagaienspatch@dinners toydp radriilcaln isuprffatbeopresent
invention comprises: a packaging strap coil comprising
a packaging strap wound helically and corelessly around
a hollow defining the axis of the strap coil, the strap
100 being made of a thermoplastic resin at least on an
external surface thereof; and a shape retention plate
for substantially covering the inner cylindrical
surface surrounding the hollow. When the shape
retention plate is rolled and inserted into the hollow
15 of the strap coil, it is capable of supporting the inner
cylindrical surface of the strap coil with a resilient
force inanunrolling direction. Preferably, the shape
retention plate has a mutually connectable portion at
each lengthwise end portion. 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 from the other
widthwise side. When the shape retention plate 1is

rolled and inserted into the hollow, the extensions are

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



the strap coil. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective
vi ew of the appearance of a packaging strap coil of the present invention.

() Fig. 2(a)
coil; and Fig. 2 (b)

strap coil.

Fig. 3 (a) is a side view of a perforator for formng a

is a section of the main part of the above packagi ng strap
is a section of the main part of another packaging

perforation in the packagi ng strap coi 1 18f 1~ the invention; Fig. 3(b) is a
pl an view thereof; and Fig. 3(c) is a plan view of the perforation forned

by the perforator. Fig. 4(a) is a side view of another perforator for
formng a perforation in the packaging strap coil

4 (b) is a plrnaveewayheseptiardamurdlicy o$ adpkapliecew mfothded
perforation formed by the perforator. Fig. 5(a) is a side view of still

anot her perf orateacH are gt hge as jpies ftoreate oh fiar hbea djackagr gt Bwisterap coi l
of the inventions Fig. 5(b) is a plan view 21 thereof; and Fig. 5 (c) is
a plan view ofdgbeoperfor aitosp Eoined by the perforator. Fig. 6 (a)

side view of yet another perforator for formng a perforation in the

20 of the invention. Fig.

is a

packagi ng strap coifipaitthe i rwent idexscHmgrion(b)si sdarpkaravi ew t her eof ;

and Fig. 6 (c)

Fig. 7 6a) psScRagide vinewhdafnea furitther ppenfariat@r nfaarh frog mofg ahe
perforation in the packaging strap coil |U of the invention; Fig. 7 (b) is

a plan view theeeeht amdrdrigiod {8)eyaidpprlam Mievw ofttde petforatkilon
formed by the perforator. Fig. 8(a) is a side view of a still further

is a plan view of the perforation fornmed by the perforator.

perforator fofhiermuegcdnedd ©& at hopakRayhegpackag ngp dr Sémapieainky of the

i nvention;

10

20

Fig. 8(b) is a plan view

a packaging strap wound helically and corelessly around
a hollow defining an axis of the strap coil, the strap
being made of a thermoplastic resin at least on an
external surfacethgreof. While the packaging machine
automatically straps an item, the strap is drawn out
along with the rotation of the strap coil. The strap
coil reel comprises a core element which can contract
diametrically in at least one end thereof so as to be
inserted into the hollow of the strap coil, and which
can diametrically expand inside the hollow into a
circular-section cylindrical shape so as to be pressed
against a portion of the strap which constitutes an
inner cylindrical surface surrounding the hollow.
For a desirable packaging machine equipped with
the strap coil reel, the core element is composed of
a plurality of core plates which constitute a
c?lindricalcircumferenceoftheexpandedcoreelement,

each core plate being displaceable in the radial



thereof; and Fig. 8 (c) is a plan view of the perforation forned by the
perforator. Fig. 9(a), is a side view of a yet further perforator for
formng a perforation in the packaging 20 strap coil of the invention; Fig.
9(b) is a plan view thereof; and Fig. 9 (c) is a plan view of the
perforation formed by the perforator. Fig. 10(a) is a devel opnment show ng
the inner cylindrical surface surroundiﬂ% the hollow 11b in a 2~ packagi ng
strap coil; and Fig. 10(b)-(g) are 22 devel opnments each show ng the inner
cylindrical surface surrounding the hollow 11b in the packagi ng strap coi
11 of the present invention. Fig. 11(a)-(e) relate to conparative

enbodi nents. Bigeddi{a)si.s andekékophenp shdwi mgetlhe tihenero ey lpilredrd < al
surface surrounding a hollow in a conventional paper-core strap coil, with
t he tubul ar payer beod espermecdp yand iFilgmetbafl)sn( e} lay & idepelecpmend s each
showi ng the inner cylindrical surface surrounding 10 a hollowin a
conventional corel essirsthiapmeookl, . iR ghelZtia@ ¢@abl ershawmog rithel test
results regarding to the enbodi nents of the present invention and a
conventi onal tedekrdlregyl dgscekdHeidnymitlginelOtAadcd he «bapanathae be

enbodi nents described in Fig. 11. 1~ Fig. 13 shows various bondi ng patterns
at the end of carthese®pbassigluiesihtst b@8pcasewelikcas whe peelogrg st engt h
nmeasured at the bonded areas, each pattern being different in the nunber
and position efbrdsel petéorationtakedetene2@hkingcoh4 ron tee graipth showh ng t he
rel ati onship between the dianeter of the perforation and the peeling
strength at thenet!-bowed amwa kheklkerpaskagimngs stanam pithedd ofad he
present invention. Fig. 15 is a graph showi ng the relationship 2~ between
the w dt hwi se cloaitstd €t st 1 &ngt hiek 1iRewpaekagiend res «Sid a ddanh ajwk-4 he
peeling strength at the nelt-bonded area in the pact;aging strap coil 11 of
the present ipvueidd OBonl.c166a8)- (9 sebermn€a) | whdesd bena sejies ~ of
production steps of the strap coil 11 in one enbodi nent of the present

inventionjoFi @1ckid@)-£8h s&pemmt iGahet 488811 bewRePERINCS @fr diOdULd | ON
steps of the strap coil 11 in another enbodi ment of the present invention.

of each core piece separates farther away from the
other.

The packading machine of the present invention

is advantageously equipped with the strap coil reel as

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

coll 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 loaded with a deformed eccentric strap coil, while

effectively preventing unwinding thereof on the inner

23 cylindrical surface. To be specific, when the core



10 Fig. 18(a)-(g} schematically describe a series of production steps of
the strap coil 11 in still another enbodi nent of the present invention.
Fig. 19 is .a partly broken-away perspective view of the appearance of
anot her packaging strap coil of 1~ the present invention. Fig. 20 is a
section of the main part of the strap cgkt. Fig. 21 is a schematic
conceptual view of an apparatus for pro ing 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 a section of another
apparatus for producing the strap coil of the present invention; and 2~
Fig. 23(b) il kdstrented sadiepertatiaal bherediractod, Fitgcapdb¢ § s qrevspect i ve

vi ew of the appearance of still another packaging strap coil of the present
i nvention. Fi ¢.it25 ries pe st Hendtiic dedivcapt didio view of Hre apgpaamtast ¥ or
producing the strap coil. Fig. 26 is a section of the main part of the

strap coil. FilgerXafsey, perspexts vdericaw éfs themgirdarainte esfe arete dnot her
packagi ng strap coil of the present 10 invention. Fig. 28 is a section of
the main part aofd theessedpagadnktl the inner cylindrical surface of

5 the strap coil.:

BRIEF DESCRIPTION'OF THE DRAWINGS
Fig. 1 is a perspective view of the appearance
of a packaging strap coil of the present invention.
10 Fig. 2(a) is a section of the main part of the
above packaging strap coil; and Fig. 2(b) is a section
of the main part of another packaging strap coil.
Fig. 3(a) is a side view of a perforator for
forming a perforation in the packaging strap coil of
15 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) 1is a side view of another perforator
for forming a perforation in the packaging strap coil
200 of the invention; Fig. 4(b) 1is a plan view thereof; and
Fig. 4(c) is a plan view of the perforation formed by
the perforator.
Fig. 5(a) 1s a side view of still another
perforator for forming a perforation in the packaging

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



Fig. 29 is a perspective view of the appearance of a further packagi ng
strap coil of the present 1~ invention. Fig. 30 is "a section of the main
part of the strap coil. Fig. 31 is a partly broken-away perspective view of
t he appearance of a packaging strap coil unit of the 20 present invention.
Fig. 32 is a perspective exploded view gf the strap coil unit. Fig. 33 is a
pl an view of a pad enployed in the stra Teoil unit'. 2~ Fig. 34 is a

per spective view show ng a production 25 step of the strap coil unit with
the use of the pad. Fig. 35 is a plan view of another pad enployed in the
strap coil unit. Fig. 36(a) and (b) are front views of another ~ strap coi
unit of the pEbs&rwefneadt Foa, Whelr dimatihkaeibioti senthefe et §orad6iar enpl oys
a shape retention plate |Ionger than the inner circunference of the strap
coil, and thefemhedi renttiod Feyfo3@t(@y). enpl oys a shape retention plate
shorter than the inner circunference 10 of the strap coil. Fig. 37 is a
front view of a shapegref éatiionapsatie el oyegeitnatbehstraprforbtem t Fi g.
38 (a) is a perspective view of another shape retention plate enployed in
the strap coi EounEbrmamdy B-plEirgf.o38{nisn atlseqtd ohag hegeetriap vod.l

3 of the invention; Fig. 6(b) is a plan view thereof; and
Fig. 6(c) is a plan view of the perforation formed by
the perforator.

Fig. 7 (a) is a side view of a further perforator
for forming a perforation in the packaging strap coil

10 of the invention; Fig. 7(b) is a plan view thereof; and
Fig. 7(c) is a plan view of the perforation formed by
the perforator.

Fig. 8(a) is a side view of a still further
perforator for 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 perforation
formed by the perforator.

Fig. 9(a), is a side wview 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 a plan view of the perforation
formed by the perforator.
Fig. 10(a) is a development showing the inner

cylindrical surface surrounding the hollow 1lb in a

25 packaging strap coil; and Fig. 10{(b)-(qg) are



Fig. 39 is a schematic conceptual

view for show ng the operation of an

automgti c packagi ng machi ne of the present invention. Fig. 40(a) and (b)

are schematic views showi ng 20 two nodes of

installing a strap coil reel on

t he packagi ng machi ne of the present invention. Fig. 41 is a section of a
strap coil reel for accommodating the strap coil unit of the present

invention. 2~ Fig. 42(a) is a section of4the strap coil reel,
strap coil and the cover renoved; and Fig. 42 (b) is a side view thereof

26 wth the

taken in the direction of therarrow Ain Fig. 42(a). Fig. 43 (a) is a
section show ng the operation of the strap coil reel; and Fig. 43 (b) is a
si de vi ew t hedeokt lpgkemin ¢hehdishestion Yiet hangrr owlAndr gl 48¢a). Fig
44 (a) is a side view of the cover of the strap coil reel; and Fig. 44 (b)
is a front vi éactherneoh urakiery The molhe dilrildrtiinon hef pahéagrimawsArap Fi g.

44(a). Fig. 45(a) and (b) are sections show ng the process of

strap coi

showing a s trap

10

—_—
h

20

Fig. 11 (a)-(e) relate to comparative embodiments.
Fig. 11(a) is a development showing the inner
cylindrical surface surrounding a hollow 1in a
conventional paper-core strap coil, with the tubular
paper core removed; and Fig. 11 (b)-({e) are developments
each showing the inner cylindrical surface surrounding
a hollow in a conventional coreless strap coil.

Fig. 12 is a table showing the test results
regarding to the embodiments of the present invention
and a conventional technology described in Fig. 10 and
the comparative embodiments describea in Fig. 11.

Fig. 13 shows various bonding patterns at the end
of a thermoplastic resin strap as well as the peeling
strength measured at the bonded areas, each pattern
being different in the number and position of the
perforation(s), etc.

Fig. 14 jA 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 ij. a graph showing the relationship

between the widthwise tensile strength of the packaging

, I oadi ng the
onctheé gtirapf coné peelsenf ginveln®6igéna ) and (b ) are front views



coil re-formed through the | oading process. 1~ Fig. 47 is a side view of
another strap coil reel for accomodating the strap coil unit of the
present invention. Fig. 48 (a) is a side view of the strap coil reel for
accomodating 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 Ain Fig. 48(a). Fig. 49 (a) ? a side view of the strap coil
reel, partially broken away for showing its operation, with 2~ the strap
coil and the cover renoved: and Fig. 49(b) 27 is a front view taken in
the direction of the arrow Ain Fig. 49(a). Fig. 50 (a) is_a side view of
the cover of fR&agt ddp eaid trh@elp;eeg-rﬂd‘q:i-'gt.r%@g%b)antlaeffP%hf-‘PP@\ﬁetCher eof
taken ~ in the direction of the arrow Ain Fig. 50(a). Fig. 51(a) and (b)
are side vi ewsrsRovimgtihhe pydeesisnof skoadi e thelst odp ot | PoA SEleE strap
coil reel. Fig. 52(a) is a section of still another strap coil reel for
acconmodat i nginNendtiap- coil unit of the 10 present invention; and Fig.
52(b) is a front view thereof. Fig. 53 is a schematic conceptual view of
yet anot her strap c6iil-r ded (f)or ( Gtcormedattiirg tlhe stvapieei b gnittiest the
present invention, as nounted on an 1~ automatic packagi ng nmachi ne. Fig.
54(a)-(g) 3l ast ratedacpricgesstebsl oadi nghand ttndmadiong thé sitrapreoil with
respect to the strap coil reel for the strap coil unit, wherein Fig. 54 (a)
and (b) are aesectdicrermndod fhenpreismmt respestiivel.y, 20 showi ng an
introductory step; Fig. 54(c) and (d) are a section and a front view,
respectively, show Bgga ducceedimnyg stepnakiig.alSdf eJeandibt) aaserd esecti on
and a front view, respectively, showing a further succeeding step; and Fig.
54 (g) and (hyfapeaisecibons2epanct @ fhenttvihewcaidspert i nebyotstead ng a
still further

embodiment of the present invention.

10 Fig. 18(a)-(g) schematically describe a series
of production steps of the strapcoil ll instill another
embodiment of the éresent invention.

Fig. 19 is .a partly broken~away perspective view
of the appearance of another packaging strap coil of

15 the present invention.

Fig. 20 is a section of the main part of the strap
coil.

Fig. 21 is a schematic conceptual wview 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 a section of another apparatus for
producing the st;ap coil of the present invention; and

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



2% succeeding step. Fig. 55 is a perspective view of conventional strap
coils in storage. Fig. 56 is a perspective view of a conventional strap
coil unit. Fig. 57 is a perspective view of a conventional strap coil. Fig.
58 is a perspective view showing a step of wi ndi ng the strap end according
to a method of producing 10 the strap 02 of Fig. 57. DETAILED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS The prefer 8d enbodi ments of the pr esent
invention are hereinafter described with reference to |~ the draw ngs. 1.
PACKAG NG STRAP CO L AND I TS PRODUCTI ON METHOD Fig. 1 is a perspective view
of the appearance of a packaging strap coil of the present invention. 20
The strap coil 11 cénpr.i 2ds iz pl pealsigectoivéayees of hhpaskpgiamgrstea ap lla
helically wound around a hollow 11b which defines the axis thereof . The
strap 1lla i s ndde tafll heemoope aspackalgdfngisct resi nsilnecfudhagpresent
pol ypr opyl enes, pol yam des and pol yet hyl ene tereph 2~ thal ate which have
been drawn outnateoutidhve to ten .tines 29 in the longitudinal direction
to remarkably enhance their tensile strength. The strap l1lla has a wi dth of
about 10 to 20 mMm amd ga thi ckeess othabauti . Socheeptoml Fhieewt pdp aklla ~ can
be nade of any thermoplastic resin which inproves its tensile strength by
dr awi ng/ sty et ebipxatAist Fap @iad@klahputhé s8@@pt @c4,1.500 mlong i s wound
helically

Fig. 26 1seasectlon of the main part of the strap
coil.
Fig. 27 is a perspective view of the appearance
of yet another packaging strap coil of the present
10 invention.
Fig. 28 is a section of the main part of the strap
coil.
Fig. 29 1s a perspective view of the appearance
cf a further packaging strap coil of the present
15 invention.
Fig. 30 is a section of the main part 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 exploded view of the
strap coil unit.
Fig. 33 is a plan view of a pad employed in the

strap coil unit.

25 Fig. 34 is a perspective view showing a production



to give a strap coil 11 having an axial length of about 100 to 250 mm an
i -nner .di aneter of about 200 to 410 LO mm (as the dianeter of the hollow 11b
defining the axis thereof ) , an outer dianmeter of about 300 to 650 mm and
a weight of about 10 to 25 kg. The innernost end of the strap 1la |ocates
at the mddle of the axial length of the hollow 11b. 1~ Fig. 2 (a) is a
section of the strap 1la, showing a por@ﬁon i n the nei ghbourhood of the
hol low 11b in the strap coil 11. A perforation 11d is pierced in the
i nnernost end of the strap 1la surrounding the hollow 11b, through to a
plurality of layers of the strap 1la 20 | am nated on the top side of the
i nner nost endstEe dthush¢ ast napedoliayems ofw itie sheapstlafartédarded
together at a nelt-bonded area 1le formed al ong the periphery of the
perforation 11d. Theipgerfiy ats o dldnandetvhe fredrectiondedadr eapllbeye2b are
formed by piercing the lam nated | ayers of the strap 30 11la with a heated
perforator fram the: hottaw tithisidetor fromthe top side of the |am nated
portion of the strap 1la, or by irradiating a | aser beam Practically, the
only requirenent forithe perhpranidond)t daté Faopitencieskhir 68gha nolehd mner nost
end of the strap 1la and at |east one | am nated | ayer of the strap lla so
as to bonds thetlp raded,ud yes 5 droggihesent invention, wherein the
embodiment of Fig. 36(a) employs a shape retention
plate longer than the inner circumference of the strap
coil, and the embodiment of Fig. 36(b) employs a shape
retention plate shorter than the inner circumference
10 of the strap coil.
Fig. 37 is a front view of a shape retention plate
employed in the strap coil unit.
Fig. 38(a) is a perspective view of another shape
retention plate employed in the strap coil unit; and
15 Fig. 38(b) is a section thereof in use.
Fig. 39 is aschematicconceptualviewforshowing
the operation of an automatic packaging machine of the
present inventicon.
Fig. 40(a).and {b) are schematic views showing
20 two modes of installing a strap coil reel on the
packaging machine of the present invention.
Fig. 41 is a section of a strap coil reel for
accommodating the strap coil unit of the present

invention.

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



at the nelt-bonded area 1le. Therefore, as shown in Fig. 2 (a) , the
perforation 11d nmay pierce through the 10 entire thickness of two | ayers
| am nated on the innernost end of the strap 1lla. Alternatively, as shown in
Fig. 2 (b) , the perforation 11b may termnate in the mddle of the second
| ayer | am nated on the innernost end of éhe strap 1la. 1~ The perforation
11d is provided with the use of a perfo? tor A circul ar-section
pin-type perforator 38 having a sharp point (Flg. 3 (a) ) is held
perpendi cularly on a holder 39 ( Fig. 3 (b) ) and heated above the nelting
point of the strap 1la. This 20 perforator 38 is inserted fromthe inside
of the hol | oW 1B G & HHAP GPdthh $& "cefPVE fof ePR¥ eidinkR AUStT eAd (&F) t he
strap 1l1a, thereby forming a perforation 11d in the wi dthwi se centre of the
strap 1la (FiyS 8(&}Fe Ch-appiieat? dntakerhd mddted per¢biaror38hento 2~
the innernost end of the strap 1la and the |ayers) 31 | am nat ed t hereon,
t he periphery2®fotrhé pgerforat of238)nelts to provide a melt-bonded area 1le
for bonding the lam nated | ayers of the strap 1lla. Were the innernost end
and the overl appi ngFLayef3) aof ishe $t¢hporlaharé ngosdedoby riahe arelott bonded
area 1le formed along the periphery of the perforation 11d, the annul ar
mel t bondéd atkea Braadfeetilvaleelseryed §dda c‘b?ébforlsvmand$nget Weestrap lla
in the formof a coil. Due to the bonding, the innernost end of the strap
11a is neithethdraws ¢@ke® northmwbimeic t Agnt hé péef eratogr A38n tfHare may be
al so used a circular-section pin-type perforator having a hem spheric
(round) point4BFeg.- 4(a)) which is held perpendicularly on a hol der 39
(Fig. 4(b)). This 1~ perforator 38 is |ikew se heated above the nelting
Fig. 44 (a) 1s a side view of the cover of the strap

coll reel; and Fig. 44 (b) is a front view thereof taken

10 in the direction of the arrow A in Fig. 44(a).

Fig. 45(a) and (b) are sections showing the
process of loading the strap coil on the strap coil reel.

Fig. 46{(a) and (b) are front views showing a strap
coil re-formed through the loading process.

15 Fig. 47 is a side view of another strap coil reel
for accommocdating 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 coll 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

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



point of the strap 1la and inserted fromthe inside of the hollow 11b into
the w.dt hwi se centre of the innernost end of the strap 1lla, thereby formng
a perforation 11d in the widthwi se centre of the strap 20 1l1a (Fig. 4 (c) )

The section of the perforators 38 is not |limted to the circular section

as nentioned above. Figs. 5to 9 illustrate flat plate-type perforators 38
whi ch provide slot-1ike perforations. TRé fl at pl ate-type 2~ perforator 38
of , Fig. 5(a) and (b) has an obl ong section | . 32 and conprises rounded

sides in the thickness direction. This perforator 3 is applied into the

wi dt hwi se centre of the innernost end of the strap 11la, wth the thickness
direction of theapérbotatarevd theiarg ial igned ime¢btibe wifdthedbereeoti @n of the
strap 11la . As shown in Fig. 5 ( ¢ ) , the thus forned perforation 11d
extends al ongitheilgongi% udj nal direction of the strap |Ila and has an obl ong
section with two rounded ends. The flat plate-type perforator 38 of Fig.
6(a) 10 and (b) hasragtrjangul s aSetticonianc Athki ekresso gracualklap

di m ni shing fromone side to the other. This perforator 38 gives a

triangul ar - seebianr penforati Png 11t abonys tehe rloength eaf thhe estr apkkra (Fi g.
6(c) ) . The flat plate-type perforator 3 of Fig. 7 (a) and (b) has 1~ a
section conprisi RGeORE SEaLenend amt alr OPPosi ta trigangud ef) end. The
resulting perforation 11d extends along the length of the strap l1la, one
end bei ng shaped i nFagtrisangd e &kug.(b3( Qe dJheef katewd adieot ype pers or at or

38 of Fig. 8(a) 20 and (b) conprises. rounded sides in the thickness

process of loading the strap coil on the strap coil reel.

Fig. 52(a) is a 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.

Fig. 53 is a schematic conceptual view of yet
another strap coil reel for accommodating the strap
coil unit of the present invesntion, as mounted on an

15 automatic packaging machine.

Fig. 54(a)-(g) illustrate a process of 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 a 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 wview, respectively, showing a further
succeeding step; and Fig. 54 (g) and (h) are a section

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



direction as well as an edged piercing head. This perforator 38 can easily
form an obl ong-section perforation 11d with rounded ends al ong the I ength
of the strap 11la (Fig. 8(c)). The flat plate-type 2~ perforator 38 of Fig.
9(a) and (b) has a rectangul ar 33 section and conprises an edged piercing
head sl oping fromone side to the other_ The resulting perforation 11d has
a rectangul ar section extendi ng al ong t B8 | ength of the strap 1lla (Fig.
9(c)). i The perforator 3 for formng the perforation 11d is made of a
material of high thermal conductivity ( a . g . pre-shaped pl ated copper).
Due to its high thermal conductivity, the whole part of the perforator 3
heats up qui ckhycasdiiurd fokaPy to a prescribed tenperature . 10 As a
result, it efficiently forns the perforation 11d and the nelt-bonded area
11e in a short timeFiBi-g.5310{a)ai pea sdeve oprrent esholi nge prientanae 1
cylindrical surface of the strap coil 11 surrounding the hollow 11b. The

i nner nost endsbtabheositkapintlaterxagecates at the nmiddle of the axial length
of the hollow 11b. At the innernost strap end, a single perforation 11d is
formed in the wi dt hiiige ééntiseaopeth@esttriape IMbs wwhér @byo thenicirerinst end
of the strap 1la and the |layers | am nated thereon are nutually bonded at
the nelt 20 bshdeg arcgial 1deit.On the other hand, in the strap coil 11 of
the present invention, a plurality of perfora tions 11d are provided in the
i nner cylindrical s@itjacé 7ofist hepstrsae coive IMisuro duadeagvehe ibolalow 11b
together with the nelt-bonded 'areas 1le forned al ong 2~ the periphery

t her eof . Thi sssttapctasriel avoi ds

Fig. 58 is a perspective view showing a step of
winding the strap end according to a method of producing

10 the strap coil of Fig. 57.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preferred embodiments of the present

invention are hereinafter described with reference to

15 the drawings.

1. PACKAGING STRAP COIL AND ITS PRODUCTION METHOD
Fig. 1 is a perspective view of the appearance
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 lla is
made of thermoplastic olefinic resins including
polypropylenes, polyamides and polye£hylene tereph-

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



34 unwi nding or disintegration of the strap 1la helically wound around the
hol | ow 11b. By way of illustration, the strap coil 11 of Fig . 10(b)

i ncludes three perforations 11d, one forned in the innernost strap end and
the others in the edgeiwse rows along the a:;ial ends of the hollow 11b .
Each perforation 11d is aligned with th? others in the axial direction of
the hollow 11b. The nelt-bonded areas 1 8 are provided al ong the periphery
of the perforations 10 11d. The strap coil 11 of Fig. 10(c) includes five
perforations 11d, one forned in the innernost strap end and the others
formed in pairs in the edgewi se rows along the axial ends of the holl ow
11b. The perf éPatbirohsl anditudiipalhe igRet 3B Fowd St k3 ? tVnféhémaal | y
dislocated fromthe perforation 11d in the innernost strap end. The

mel t - bonded arFggs riltee s elei REWRSE Provi ded al ong the periphery of the
perforations 11d. Additionally, Fig. 10(d) shows a conbination of the
structures of Fig. Z0elGYury bhy (ae P YiEkE e aRpetstPapocsid ™M of
Fig. 10 (e) includes a plurality of perforations 11d which are

ci rcunf erenti anldy 2edual tynspaced iakottie edyewp sk FBws APBN§EER® d¥idal |, ends
of the hollow 11b. The strap coil 2~ 11 of Fig . 10 ( f ) provides a
plurality df €am begmadehrode any tIepqibrationse3id VAleVel PrPadivady

adj acent row of the strap 1la around the hollow 11b, each being aligned
with the ot heds$si rFarel bgi akrdngédt bon dsfavtirg hokFewchtlpg. A strap

lla of about 1,000 to 2,500 m long is wound helically
to give a strap coil 11 having an axial length of about
100 to 250 mm, an inner diameter of about 200 to 410

10 mm (as the diameter of the hollow 11b defining the axis
thereof), an outer diameter of about 300 to 650 mm and
a weight of about 10 to 25 kg.

The innermost end of the strap lla locates at the
middle of the axial length of the hollow 1lb.

15 Fig. 2(a) is a section of the strap 1la, showing
a portion in the neighbourhood of the hollow 11b in the
strap coil 11. A perforation 1ld is pierced in the
innermost end of the strap lla surrounding the hollow
1lb, through to a plurality of layers of the strap lla

20 laminated on thel: top side of the innermost end. The
thus laminated layers of the strap 1lla are bonded
together at a melt-bonded area lle formed along the
periphery of the perforation 1l1id.

The perforation 11d and the melt-bonded area lle

25 are formed by piercing the laminated layers of the strap



Furthernore, the strap coil 11 of Fig. 10 (g) interposes perforations 11d
between the axially aligned perforations 11d of Fig. 10 ( f ) , in the
central row and edgewi se rows in the axial direction of the hollow 11b. In
order to achieve a desired peeling strength (nelt-bonding strength) and a
w dt hwi se tensile 10 strength at the nel tqbonded area 1le where bonding is
ef fected between the | am nated | ayers 013 he strap 1lla, the perforations
11d are prescribed in ternms of tire configuration, dinension, nunber,
position, etc., depending on the material, thickness, width, etc. of 1~ the
strap 1la. The strap coils 11 of Fig. 10(a) (9) based on dlfferent patterns
of the perforafidoli(d p hed ta HW%MOEOMQ@ dheadp libe igite stiekt ed for
vibration resistance, transportation resistance, |oadability on a
conventional Sg&r éigocroithr eebpipida 20 &dteonetsenphekagpng Livac vifhe{dr um set
test), and packageability in an automatic packagi ng machine as | oaded on
the strap coi btréed Ymchbhebpadkagehbiting sed@serTHedest results were
conpiled in Fig. 12, wherein Exanples 1-7 correspond to the strap coil 11
2~ of Fig. 10(a)-(gFPracgsipectivel ythThe ocdiparzgdwereme8f exanpl ehaner e
conduct ed using pack;aging strap coils 211 of Fig. 11(a)-(e), each show ng
t he devel opnepe rdfortaiel ¢ nnke¥d cid itred pileal c s thfraoes s irtreo dmdietgnd sie <ol | ow
11b. The strap coils illustrated in Figs. 10 and 11 were nade of a
pol ypr opyl eneogt rtdye dur Qonparatnde afxdma s, one sdmuhdtee urderstabd
the strap 1la so as tobond the laminated layers together
at the melt-bonded area lle. Therefore, as shown in
Fig. 2(a), the perforation 11d may pierce through the
10 entire thickness of two layers laminated on the
innermost end of the strap lla. Alternatively, as
shown in Fig. 2(b), the perforation 11lb may terminate
in the middle of the second layer laminated on the
innermost end of the strap lla.
15 The perforation 11ld 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 holder 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
1lb into the widthwise centre of the innermost end of
the strap 1la, thereby forming a perforation 11d in the
widthwise centre of the strap 1lla (Fig. 3(c)).

On application of the heated perforator 38 into

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



that the innernost strap ends 200 of all strap coils 2l1 were positioned at
the mddle of its axial |length, where the strap ends 200 were | eft
unsecured or secured |0 in various manners. In Conparative Exanple 1 (Fig.
11(a)), the innernost strap end 200 was fixed on a tubul ar paper core (not
shown) by neans of a stapler 201 (stapl ?”wi dth 10 mm. On the other hand,
Conparative Exanples 2 to 5 enpl oyed coreless strap 1~ coils 211 . In
Conparative Exanple 2 ( Fig . 11 (b) ) , the innernost strap end 200 was
| eft unsecured. In Com parative Exanple 3 (Fig. 11(c)), the innernost strap
end 200 was | eft 'unsecured, but anneal ed, before wound into a strap coil,
for 10 m nutesamiBtGitohprevent tR@ pPesipdwtmacti ¢imeapd rdefrtatridh. | n
Conparative Exanple 4 ( Fig. 11 (d) ) , the innernost strap end 200 was
secured with tied tdjtacemto wigles aofiet hebotndgpl eokk 21¢ Hyr pdkradingtape 202.
In Conparative Exanple 5 (Fig. 11(e)), the innernost strap end 200 was
secured with Zantimatdd vaykhnicskethewst oepthea st riéipecoithihngree €t af t
37 tape 202. [TEST PROCEDURES] Vi bration Test Each sanple strap coil was
hori zontal | y leaicd agrd +lee 2560 nhadpanegt éryeyl (isnddfcdhersumntaplldcekon a
vibration plate. The vibration plate was vertically vibrated 100 tines/mn.
in the ranjje &fo rkbedmby Théegmeadi hgo nasebasedaort theffohédwadgreritlesi a. The
sanpl es graded ~ did not unwind or collapse on the inner 10 cylindrical
surface after gehigiieny vitbraatd grerfbeasanpl as Qgr aded anhad atthend ner
cylindrical surface unwound after 30 mnutes to 1 hour of vibration; and
bonded area 1lle effectively serves as a core for winding

the strap 1la in the formof a coil. Due to the bonding,
the innermost end of the strap 1lla is neither drawn out
10 nor unwound.

As the perforator 38, there may be also used a
circular-section pin-type perforator having a hemi-
spheric (round) point (Fig. 4(a)) which 1is held
perpendicularly on a holder 39 (Fig. 4 (b)). This

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

20 lla (Fig. 4(c)).

The section of the perforators 38 is not limited
to the circular section as mentioned above. Figs. 5
to 9 illustrate flat plate-type perforators 38 which
provide slot-like perforations. The flat plate-type

25 perforator 38 of.Fig. 5{(a) and (b) has an oblong section



t he sanples graded X had the inner cylindrical surface unwound within 30

m nutes of vibration. 1~ Transportation Test Each sanple was packed in a
corrugat ed cardboard box (length x width x depth: 465 x 465 x 210 (nm )
and transported by a lorry over a distance of 500 km Each 20 Exanpl e

enpl oyed five sanples in this test. The,pe sults in Fig. 12 indicate the
nunber of sanpl es whose inner surface hgg unwounded or col | apsed during
transportation. 2~ Drum Set Test 38 The drum set test exam ned the
handl i ng property of the strap coil during a | oading operation on a drum of
an automati c packagi ng machi ne. The automatic packagi ng machi nes used were:

NAI GAl F11 (h@P8i5aFp et Sesf 8P HBd oS tAREN hé DR ER LS RRPEREI REF SXEB00 +(
"Machine B" ) and STRAPACK RQ 8 ( "Machine C' ) . Each Exanple enployed two
sanmpl es in thf8ifeRer fvRe s dPt 55 iaP o o d 2N § hdihcar é I he LfmBer téfe sanpl es
whose inner surface had unwounded or collapsed before conpletion of the 10
| oadi ng. Mach? Ae-FadRagaar? § F o drestt Thé tigdhi he- pael b tagehbi FROY StSest

exam ned the incidence of troubles during ngrna[ packagi ng opera 1~ tion,

such as tape-BEsEkitAP T P § H preefleeB2 £oF| PsPBinghaligked Eadth &gl e

enpl oyed two sanples in Machines A, B and C, respectively. The results in

Fig. 12 répreséAthtderagiien of Wupltesrnhiién chasEw ahy Nstieh - tF bl e.

the thus formed perforation 11d extends along the
longitudinal direction of the strap l1la and has an
oblong section with two rounded ends.

The flat plate-type perforator 38 of Fig. 6(a)

10 and (b) has a triangular section and a thickness
gradually diminishing from one side to the other. This
perforator 38 gives a triangular-section perforation
11d along the length of the strap 1la (Fig. 6(c)). The
flat plate-type perforator 38 of Fig. 7(a) and (b) has

15 a section comprising one square end and an opposite
triangular end. The resulting perforation 11d extends
along the length of the strap 1la, 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

the strap 1lla (Fig. 8{(c)). The flat plate-~type

25 perforator 38 of Fig. 9(a) and (b) has a rectangular



20 As apparent fromFig. 12, the strap coils 11 of the present invention as
illustrated in Fig. 10(b) (g) gave renarkable results. None of them had the
i nner cylindrical surface unwound. Besi des, when used in an 2~ automatic
packagi ng machi ne, they caused no trouble 39 like blocking. In addition,
the peeling strength of the thernoplastig, strap end was neasured using the
test pieces 31l as shown in Fig . 13 ( - ( f ) mde o f a polypropyl ene
strap. The test pieces 311 had their strap ends secured in different
manners, for exanple, by varying the nunber and position of the
perforation(s). The pol ypropylene strap as used in the above-nentioned
tests such as steet v br atHoAomestl sgess 20 swimd REBEAdNS PEETImHlditined er
core, wherein the strap end was nelt-bonded by the perforations) 11d at 20
mm i nsi de frofinzdie drmmerirbstt cetije ofthehe sThapregeddridiongetrd otdeet pant er ns
shown in Fig. 13(a)-(e). For comparison the strap end of the test piece 311
shown 1~ in Filgd B3s( & yewasrfduledr omed foaper ceoraddt® bylapanstivé a
stapler 313. The test pieces 311' were stretched downwards at a rate of 50
nm mn. until ldregblondéd tareea ppead edl af f FLigThe (tdhus. measured val ues are
shown in the right colum of Fig. 13.
3 The perforator 38 for forming the perforation 11d
is made of amaterial of high thermal conductivity (e.g.
pre—-shaped plated copper). Due to its high thermal
conductivity, the whole part of the perforator 38 heats
up quickly and uniformly to a prescribed temperature.
10 As a result, it éfficiently forms the perforation 1l1ld
and the melt-bonded area lle in a short time.
Fig. 10(a) is a development showing the inner
cylindrical surface of the strap coil 11 surrounding
the hollow 1llb. The innermost end of the strap 1lla
15 locates at the middle of the axial length of the hollow
1llb. At the innermost strap end, a single perforation
11d is formed in the widthwise centre of the strap 1lla,
whereby the innermost end of the strap 11la and the layers
laminated thereon are mutually bonded at the melt-
20 bonded area 1le.. On the other 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 11b,

together with the melt-bonded areas lle formed along

25 the periphery thereof. This structure avoids



20 From the vi ewpoi nt of the appearance, the perforation 11d preferably has
a'small circular section, which does not stand out in the strap 1lla. Hence,
the finished strap coil |ooks alnbst |ike conventional coreless strap
coils. 2~ 1In the circular-section perforations |ld as shown 40 in Figs.
3 and 4, the peeling strength at the nebtbonded area lle depends on the
circunferential length of the perforati # 11d, which is prescribed in
accordance with the material and thickness of the strap 1lla. Therefore, a
requi red peeling strength can be achieved sinply by calculating the
di aneter of the perforation 11d fromthe prescribed circunferential |ength
t hereof and t hew ifrcrim g 1a dgerifrored ¥ ohid hdo Hft ket i miBtaehe Milviachl yi ves
the required nelt-bonded 10 area 1le along its periphery. Fig. 14 is a
graph show ngvbhed elradiodshihg betleen the. di aneter of the perforation Ild
and the peeling strength at the nelt-bonded area 1le. The strap coil used
herei n was preparedBlyywhel p€al I yuisraitndirngtaepekypropyhiénélsef dpidila
having a thickness of O . 65 mMmmand a, width of 15 . 5 mm In this strap
coil, the ciraédgl(an- sectledepekhorat ip@r foldk @hdnsheé lael phended regdaiile were
formed by piercing a pin-type perforator 38 of Fig. 3 (a) and (b) which was
preheat ed 20 abeveé nnke-mmes t i sigr 4 1@ ngoedt atrut & hof  ditties 154 riap thla e dhwey ipel | ng
strength at the nelt-bonded area 1le was neasured at a stretching rate of
200 M mi n. Asostsoval é ngFitghe 14z ial0ehdem di anbeerhgpkléwor atlioon Elaklshowed a
peeling strength P1 of about 2~ 300 gf at the nelt-bonded area 1le. A
0. 6- M di anet ek r £ Adatpes hor Bd i ion allidyrshiowed hatpeebkhgrst tengid X i0f about
380 gf . In these cases, the bonded | ayers of the strap 1la were snoothly
peel ed of f andineicdism d M thlkenhbongwt udbnal THeme£! £ ebonBert hieeasthee peel i ng
i strength at the nelt-bonded area 11 a can be increased by enlarging the
di ameter of theeperforadéanalddg AnG Foarigiarpt e paef peatfican tlildhshowed a
peeling strength P3 of about 550 gf, and a 1.0-mmdi aneter perforation 11d
showed a peel itngi.strength P, of about U 700 gf. In these cases, however,
t he bonded | ayers

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

perforations 11d, one formed in the innermost strap end
and the others formed in pairs in the edgewise rows along
the axial ends of the hollow 11lb. The perforations 11d
15 in the edgewise rows are circumferentially dislocated
from the perforation 11id inlthe innerﬁost strap end.
The melt-bonded areas lle are likewise provided along
the periphery of the perforations 11d. Additionally,
Fig. 10(d) shows a combination of the structures of Fig.

20 10(b) and (c¢).
Further, the strap coil 11 of Fig. 10(e) includes
a plurality of perforations 11d which are
circumferentially equally spaced in the edgewise rows
along the axial\end; of the hollow 1l1lb. The strap coil

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



could not be peeled off fromeach other, and one of the layers was torn
away! in the longitudinal direction. In a thernoplastic resin strap 1la
(for exanple, nade of polypropylene), a thinner strap 1la is nore i~
vul nerable to the longitudinal tear. Therefore, in proportion to the
decrease of the thickness of the strap éé t he dianmeter of the perforation
11d shoul d be di mnished to reduce the eling strength at the nelt-bonded
area lle. Thereby, the bonded | ayers of 20 a thinner strap can be safely
peel ed off fromeach other at the nelt-bonded area 1le wi thout being torn
away in the longitudinal direction. Accordin o Fig. 14, a 0.65-mmthick
pol ypropyl ene? &% £ ap 21L& 'keepkd &l hesi § iy %H%gbt/ha 8f 2460 tg\‘m(!'y’r ofe§seat t he
mel t - bonded area 1le, 25 when the dianeter of the perforation 11d is 0.6 nm
or 42 | ess.sToaBnkli @ ndhend drnee beélliowgl by etrytin bedl 07 Shhamsict K 1PET
(pol yet hyl ene terephthal ate) strap 1la should have a perforation 11d with a
di anmet er of 1tPenpiberisesisn tze hexephbdfoee tdegerd bhehe byok éducitAg -t he
di ameter of the perforation 11d, the nelt-bonded area 1le forned along its
peri phery becoweshspalorey, dick exhialpi £gid 1 bwel Fpeel FAgIst ¥ehgrACSEF such
ci rcunst ances, a desired peeling strength can be obtained by 10 form ng a
pluralitySof perforattiimmss 11d,ldahi bRtvasra whbke, prévilde t helpeekrdng
strength at the nelt-bonded area 1le. Although the above description has
been focused wartheadiiraous arkdexdt iFcrw -padf(dhat ilan thkd cetnter 41~ rger fodat | ons
11d shown in Figs . 5 to 9 can also achieve a desired peeling strength at
t he nelt-bondedyaréael kewandnwldé v sl tdinss ¢ eishrenhdgtie ob ltilwer $tbap 1la,
at which the bonded | ayers of the strap 1lla are safely peeled off but not
torn away. Accordi ngnt ortdee sanme @0ipvensi pees retiche «od ¥ Tt et eatigah | engt h,
configuration, nunber, position, etc. of the perforation |l d are designed
in view of themaatebicaldiddi ckhessgand t exdM ¢t h wafdtimei sér apetbdleThe
perforations 11d of Figs . 5 to 9 have a section 2~ elongated in one
direction0 assdeseagithed tabte ndint-bd3dedderetol peeventet hensitimgp ikla from
being torn away, the longitudinal direction of the perforation 11d
effected between the laminated layers of the strap 11a,

the perforations 1lld are prescribed in terms of the
configuration, dimension, number, position, etc.,
depending on the material, thickness, width, etc. of
[5 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) lle were tested for
vibration resistance, transportation resistance,
loadability on a conventional strap coil 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



shoul d be aligned with the |ongitudinal direction of the strap 11la. Fig. 15
is a graph showing the rel ationship between the widthwi se tensile strength
of the strap 1la and the peeling strength at the nelt-bonded area 1lle, with
respect to the perforations 11d of circular section and those of
rectangul ar section. The values 10 of thg circul ar-section perforations 11d
are indicated by Al (dianeter: 0.55 m) and A (dianeter: 1.00 mm. The
val ues of the rectangul ar-section perforations Ild are indicated by Bi ( O
55 x 5 mm and B2 ( 0. 55 x 8 mm) . The rectangul ar-section perforations

11d have their |5 longitudinal sid ligned with.the | ongitudinal
direction of EHEELTHYEEE CABIRGT Sthls &f BotT AF 2406 HhePBr bt t s |1 d,

expansi on of the_dianeter results in increasing the eling strength at the
mel t - bonded aPéaFﬂeng%?\%l'l(eéo §§Ct1’hép‘ﬁwdtr}ﬂ/vit B@r‘(% PREP eyt 16T the

strap 1la. In_ contrast, as for_ the rectangul ar-section perforations 11d,
el ongati on of *F'REN GHditLith h%?ls?‘ﬂ’égaﬁﬁrﬁ\g§r8P“Pé&gs tfe oddiahd K rengt h
at the nelt-bonded area 1le (the value_substantially remains at about 400
gf) . On 2~ the ot h&Peh&id 2R He® it 8t it 86 Hértq e 3t FeRgrh 16f afe 11 44

strap 1la increases in proportion to the increase of the |ongitudinal
| engt h. 3 were made of a polypropylene strap.

In Comparative Examples, it should be understood

that the innermost strap ends 200 of all strap coils

211 were positiohed'at the middle of its axial length,
where the strap ends 200 were left unsecured or secured

10 in various manners. In Comparative Example 1 (Fig.
1l1(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

13 colls 211. 1In Comparative Example 2 (Fig. 11(b)), the
innermost strap end 200 was left unsecured. In Com-
parative Example 3 (Fig. 11(¢)), the innermost strap

end 200 was left unsecured, but annealed, before wound
into a strap coil, for 10 minutes at 80°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

N
W

the all widthwise rows of the strap coil 211 by a craft



Incidentally, it is desirable for a 0. 65-mmthick pol ypropylene strap 1la
t-o have a peeling strength at ~ the nelt-bonded area 1le of 400 gf or |ess
and a widthwi se tensile strength of the strap 11la of about 2,000 gf In case
of the rectangul ar-section perforation 11d, these values are suitably

achi eved by adjusting the length of itsdpngitudinal sides. Proper 10

conbi nation of the peeling strength and the w dthwi se tensile strength not
only ensures safe peeling and tear prevention between the bonded | ayers of
the strap 1l1la, but also prohibits unwanted unwi nding of the strap coil 11.
Besides, in the recé&zgular-section perforation |~ 11d, the w dt hw se
tensile stren&t é strap 1lla can be increased by extending its

| ongi t udi nal | engt h, g nore perforations. Additionally, the
strap coil 11 of théqggié ﬁg 8&9@%& gn may include a perforation 11d in the
outer 20 cylindrical . surface thereof. The perforation 11d is pierced in the

neighbourhoodV t end through to the underlying | ayers of the
strap 1la, thereby bondln t hese | ayers at the nelt-bonded area 1le forned
along its peripheryE HPR hhgehenP ?Olﬁr895n?§rﬂm§Wﬁﬁ¥ﬁ¥nﬁﬂl%t?%p end
from bei ng_drawn qut § unnecessarily. -~ a conventlanal strap end
securi ng p?océ%s%ﬂRﬁW%s féﬁ?ﬁ@rorcgédﬁﬁﬁifiheﬁﬁﬁf $5°Ho YBnger
required. Fig. 16(a)-(f) is a series of schematic views shomnng roducti on
steps of the SRR dep Eiatfhes§k§1éﬁ§°%ﬁ%l%%rPF@8eodFs & %, by
using a wnding roller 31 showm in Fig . 16 ( a . The winding roller 31

has a hol | ow A5 HRIFFeal ‘Shdpeconpdied l(.‘i‘f tf*tﬁjrr%ﬁ‘ﬂl?valfeﬁtS A1 nde?e f ranes
3la obtained by 10 circunferentially quarterlng a cylinder of suitable

axi al | ength. Eaehieyl ividerPPEsRe Blatihe shatedvarengal sergre The
circunference with a circunferential gap 31c to constitute a cylinder of
circul ar sectis®mp The foaded()ihdemdty amrd ndilar aralahgesle Arohgea siqyl e t ~
ci rcunference can contract the dianeter of the circul ar-section cylinder,
when al | ohBd t% 5ipdEirawardithecaxird tofr theheyri mfer vieRathe not Here hand,
the contracted cylinder is dianetrically expanded by sliding the cylinder
frames 3l a outawempllys Amraazet tOr ek Bhd iisinfeor neyll befloiehdnduimtade ni ddl e
of each cylinder frame 31la. The winding roller 31 accommodates four hol ders
39, each of whirWofndes fitise S\ imidert ¢ afe Blhoandololdd ratciarul amrdsect i on
perforator 38 in place. Simlar to 2~ the cylinder franmes 3la, the four

hol ders 39 haveha saifles graded X had the inner cylindrical surface

unwound within 30 minutes of wvibration.

t ] es
Each sample was packed in a corrugated cardboard
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 employed 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.



curved configuration and spaced along a single circunference with a
circunferential gap to constitute a cylinder of circular section. The

hol ders 39 are also slidable in the radial directions. The perforator 38 ~
is mounted on the outer surface of each holder 39 in such a manner that it
can project radially through the apertugg 31d fornmed in the cylinder frane
3la. Although not shown in the figure, a heater is provided inside each

hol der 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 1la_on_the wending roller 31 . n fixtuyre 33 is attached to
the start of the st%gﬁ 11aN(Pes, :glerslge?}r(r%g nee%dtgfa ?ﬁ%dg FEpPESPIE T 1~

gui ded by a stra uide_ 34 . .Then, .as shown ii.n Fig. 16 (b t he cyl i nder
frames 3la ar%faﬁ‘goﬁgﬁapocg ;[dgu5ﬁ%fad?§agllgﬁg°§e§iagc Oer? A7 QufFéfence to
forma circul ar-section cylinder. Inside the winding roller 31, the holders
39 maintain a°pr dfer PY "SFEe r BREHAFHEH p RitH Tespedt 202 P6 °FRE 161 i nder
frames 3la, thereby keeping the perforators 38 away fromthe cylinder
frames 3la. TRESFRtir%e T%%Hé%egtwﬁ%'s’%%F?ABfF’rhe(%‘?FSﬁr“ffﬁrs fitted

into the gap 31lc created hetween a pair of nei ghboyring, cylinder franes
31a, and %ﬁus%g&ff&d ?ﬁ’e %é\égrlé‘ret Bof rt N Céltlﬁé’gsfl"goiongt F& it € df t he
axial length 47 of the winding roller 31. Wth these provisi qns chi ng
made, the w ndPAGCTORFEF 1 may St3F1220 S otat £ £feMPLe smploye
two samples in this test. The results in Fig. 12
indicate the number of samples whose inner surface had

unwounded or collapsed before completion of the

10 loading.

chi - cageabil] e
The machine-packageability test examined the
incidence of troubles during normal packaging opera-
15 tion, such as tape-blocking in the pre-feed rollers or
the 1like. Each example employed two samples in
Machines A, B and 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 unwound. Besides, when used in an

25 automatic packaging machine, they caused no trouble



direction of the arrow T in Fig. 16 (b) and wnd the strap 1la thereon.
After .the strap 1la has made a plurality of |ayers around the m ddle of the
axial length of the winding roller 31 ( Fig . 16 ( c¢c) ) , the w nding
roller 31 is stopped at such a position that the apertures 31d in the
cylinder frames 3la |ocate face to faceppth the perforators 38 10
projecting fromthe holders 39. In the ﬁ%&t step shown in Fig. 16 (d) ( the
hol ders 39 which hold heated perforators 38 are allowed to slide in the
radi al direction towards the cylinder frames 3la. The perforators 38 are
preheat ed above the nelting 1~ point of a thernoplastic resin constituting
the strap llalifor ekaapieg-for a pol ypropyl ene strap 1la, the perforators
38 'are heated to about 200'C, which is higher than the nelting point of

pol ypropyl ene. To gétheraddithiehe obhwar ¢edilsiptacenernenetht he tholtdets 39

20 the perforators 38 advance through the apertures 31d of the cylinder
frames 3la andhstinekelasdithe tylam dnd ank aafed vt sudinghéhst tfF U la
wound on the winding roller 31. I.n consequence, four circunferentially

equal | y space® iperdor dtlilonssllgh¢€re iF gFiz). aié (faornefd 2rasienupfareously
in the lam nated | ayers of the strap 1lla,
h] polypropylene strap. The test pieces 311 had their

strap ends secured in different manners, for example,
by varying the number and position of the perfora-
tion(s). The polypropylene strap as used in the
above-mentioned tests such as the vibration test was

10 wound around a 200-mm-diameter core, wherein the strap
end was melt-bonded by the perforation(s) 11d at 20 mm
inside from the innermost edge of the strap, according
to the patterns shown i1in Fig. 13(a)-(e). For
coemparison, the strap end of the test pliece 311 shown

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

20 From the viewpoint of the appearance, the
perforation lld preferably has a small circular section,
which does not stand out in the strap l1la. Hence, the
finished strap coil looks almost like conventional
coreless strap coils.

25 In the circular-section perforations 11d as shown



48 | eaving the periphery thereof in the nelted state. Next, as shown in
Frg. 16 (e) , the holders 39 are allowed to slide away fromthe cylinder
frames 3la, with retracting the perforators 3 fromthe apertures 31d. ~
Foll owi ng the withdrawal of the perforators 3, the nelted areas along the
peri phery of the perforations 11d solidify to formnelt-bonded areas 1lle
(see Fig. 2 ) , which bond the | am nated |ayers of the strap 1lla .
Thereafter, the winding roller 31 is rotated until a 10 predeterm ned

| ength of the strap 11la is wound thereon . Wile the vvindi ng of the strap
lla proceeds, Strap_,1llais axially r at ed |ng
roller 31, so PhS‘t 19%e $tFRE f1a GE f%??ﬁhp y %6 ﬁeggﬁl R L'1cal
surface of the Wr‘]ar‘ﬁre g roller 31 in a 1~ escrlbed axi al Ien%th thereof
After a predeP8F FH%hdiit SRR 313af s 15 WoERES 8 tete 1&g
roller 31, the dianeter of the wnding roller 31 is reduced by sI|d| ng the
cyl i nder frang$ 318t O\Wérr(fot“r?etla%‘s Jtﬁ‘tizreo‘l’“f F—*l gls 1BTESEOL9eY e 20
dianmetrically_contracted winding roller 31 poved fromthe axis of the
helical Iy wouftd “$th daﬁd"ﬁﬁd’”fhﬁé‘%‘ﬂf‘é?ﬁé&% §“8 "c*&%‘éf‘8§§ SsPF ' TGiH" 2L whose
axis is defined by a hollow 11b. In formn perforations 11d |n t he

| ani nat ed 2~ Fafers e iheCEer ap FEAU RS cBﬁ]eﬁdﬂ‘rgaﬁ e AuRAbERR P

achieved simply by calculating the diameter of the

perforation 11d from the prescribed circumferential

length thereof and then forﬁing a perforation 11d of

such diameter, which gives the required melt-bonded
10 area lle along its periphery.

Fig. 14 is a graph showing the relationship
between the diameter of the perforation 11d and the
peeling strength at the melt-bonded area lle. The
strap coil used herein was prepared by helically

15 winding a polypropylene strap lla having a thickness
of 0.65 mm and a.wich of 15.5 mm. In this strap coil,
the circular-section perforation 1l1d and the melt-
bonded area 1lle were formed by piercing a pin-type
perforator 38 of'Fig. 3 (a) and (b) which was preheated

20 above the melting temperature of the strap lla. The
peeling strength at the melt-bonded area 1le was
measured at a stretching rate of 200 mm/min.

As shown in Fig. 14, a O0.4-mm-diameter
perforation 11d showed a peeling sfrength P, of about

25 300 gf at the melt-bonded area 1lle. A 0.6-mm-diameter



49 position, etc. of the perforators 38 are suitably adjusted so as to hold
a. - bal ance between the peeling strength (or widthw se tensile strength of
the strap 1la) and the bonding strength at the nelt-bonded area 1le. Hence,
use can be al so nade of one or nore perforators 38 of Figs. 5 to 9. As an
al ternative enbodi ment, the holders 39 heolding the perforators 38 nmay be
rotated in synchronisation with the winding roller 31, thereby |U

elimnating the step of aligning the cylinder frames 31la with the hol ders
39. This arrangenent enhances the operation efficiency, because the

perforations 11d £are for f Mhl|e tge Wi ndi rgller
h 1189

tation. The
perforator 38 ?or Fbrnlng e per‘f'oraﬁ%ee trermgéjappfleage|%he at

t he botton15|g§ of .t he |n ermost_strap, 11%V?qu§$§£|§P9 i % )-(f)

(i.e. fromtha®ax?§ sitd Bf°FRe" Wi Rdl ng'T YEor A {he Féﬁ si de of

the lam nated_ |ayers of the strap cri bed | a . 2U
The producti on'&t ep3* Shél ' LY efaf?g)O?S) Ay éhrrl g out ykﬁgg%g a
wi ndi ng roIIer 31 mhlch Cfnprlses four cylinder franes iho i

Fig. 17 (a) .TRE f P B4 can sll%ﬁf%%fMardﬁvzaIBﬁS §|ngle

C|rcunference to constltute t he mnndln roIIer %1 of 2~ circul ar sectlon

(Flg 17(5)) S|ﬁeﬁméﬁn%ﬁnﬁﬁ?(%ﬂ%@ on area J]le can be increase

by enlarging the diameter of the perforation 11ld. A
0.8-mm-diameter perforation 11d showed a peeling
strength P, of about 550 gf, and a 1l.0-mm-diameter
perforation 11d showed a peeling strength P, of about

10 700 gf. In these cases, however, the bonded layers
could not be peeled off from each other, and one of the
layers was torn away in the longitudinal direction.

In a thermoplastic resin strap lla (for example,

made of polypropylene), a thinner strap 1lla is more

15 vulnerable to the longitudinal tear. Therefore, in
proportion to the decrease of the thickness of the strap
l1la, 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 lle 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 thé melt-bonded area lle,

25 when the diameter of the perforation 1ld is 0.6 mm or



50 expanded w nding roller 31, the start of the strap 1la guided by the
strap:-guide 34 is fired in the mddle of the axial |length of the w nding
roller 31 by fitting the fixture 33 attached to the start of the strap into
~ the gap 31c between the nei ghbouring cylinder frames 3la. The perforator
38, held in the vicinity of the w nding éoller 31 by a suitable holder, is
abl e to advance and recede in the radiaﬁ directions of the 10 w ndi ng
roller 31. After the start of the strap 1la is fixed on the outer
cylindrical surface of the winding roller 31, the winding roller 31 is
allowed to rotate in the direction of the arrow T until the strap 1la makes
a plurality otepayer S ardupdrehehfl deif B o et aki AFFE296Nhgt & 8f Sthe
wi nding roller 31. Then, the winding roller 31 is stopped at the position
shown in Fig. ™M7thi)ck PR peploraborledne whtERPPSNRdAR) bt h2Redtlér to a
predeterm ned tenperature, is allowed to approach the winding roller 31
fromthe extefhaMlsi dether air BpEa OO0 1gicerde i 2 theaPaRPHaPéd -dyer s
through to the start of the strap 1la. In consequence, a perforation 11d is
formed i n themmawicnadtests | ayers of the strap 1la, |eaving the periphery
thereof in the nelted state. Then, the perforator 38 is allowed to recede
from 2~ tHe wi ndi ngAsol heredhbafd qaul Idas ouibof, t heyl ankAdcedg the
diameter of the perforation 1l1ld, the melt-bonded area
lle formed along its periphery becomes smaller and
exhibits a lower peeling strength. In such circum-
stances, a desired peeling strength can be obtained by
10 forming a plurality of perforations 11d, which, as a
whole, provide the peeling strength at the melt-bonded
area 1lle.
Although the above description has been focused
on the circular-section perforation 11d, the
15 perforations 11d shown in Figs. 5 to 9 can also achieve
a desired peeling strength at the melt-bonded area lle
and widthwise tensile strength of the strap 1lla, 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



51 layers of the strap 1la, whereby the nelted area around the perforation
11d solidifies into a nelt-bonded area 1lle. Following the formation of the
first perforation 11cl, the winding roller 31 effects a quarter of rotation
(i.e. rotation of 90") in the direction of the arrow T (Fig. 17 (c¢) ) , and
stops again. At this position, the prehggted perforator 38 is allowed to
approach the winding roller 31 and pierce another perforation 11d into the
| am nated | ayer of the strap 1la, and then the 10 perforator 38 is all owed
to recede in the opposite direction and pulled out of the strap 11a The
formati on of the perforation 11d is repeated, as shown in Fig . 17 ( d )
and ( a ) ( aB&8Fdi N tRF ThebohlEng f&RA e“\ﬁrll%%or&o%?‘f‘ge§°rr6‘t a?‘t’iaﬁ’g t he

. W ndi ng roIIer 31 1~ by 90 degrees (i.e uarter of rotation), piercing
the perforat oF88 ARG RS YR nStLé&OI‘%Nb‘fs gf the SR IARIER fidrtn a
perforation 11d (see Fig. 2), and withdraw ng the perforator 38 fromthe
strap 1la to §8PUY P& %W“Bﬁndéﬂharté‘é‘ Lraiqseed Frgl 9y reat it 20 end,
there are provided a total of four circunferen tially equally spaced
perforations ¥0& a&fdr#el tiBonded areas 1le. Followi ng the formation of four
perforations 11d and nelt-bonded areas 1le, the winding roller 31 is 2~
continuously rotateditdo wAd & pPed®f P mePohgt et relationship

between the widthwise tensile strength of the strap l1la
and the peeling strength at the melt-bonded area 1lle,
with respect to the perforations 11d of circular
section and those of rectangular section. The values

10 of the circular-section perforations 11d are indicated
by &, (diaméter: 0.55 mm) and A. (diameter: 1.00 mm).
The values of the rectangular-section perforations 11d
are indicated by B, (0.55 x 5 mm) and B, (0.55 x 8 mm) .
The rectangular-section perforations 11d have their

15 longitudinal sides aligned with the longitudinal di-
rection of the §trap lla.

As for the circular-section perforations 11d,
expansion of the diameter results in increasing the
peeling strength at the melt-bonded area lle as well

200 as the widthwise tensile strength of the strap 1la. 1In

contrast, as for the rectangular-section perforations

11d, elongation of the longitudinal sides hardly af
fects the peeling strength at the melt-bonded area 1lle

(the value substantially remains at about 400 gf). On

38}
W

the other hand, the widthwise tensile strength of the
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52 the strap 11la into a coil (Fig. 17(f)). \Wen the winding roller 31
ceases  to rotate, the winding roller 31 is dianetrically contracted by
sliding the cylinder frames 3la toward the axis of the winding roller 31 (
Fig. 17(g)). The contracted winding roller 31 is renoved fromthe axis of
the helically wound strap 1la. Thus obtg}%ned is a coreless strap coil 11
whose axis is defined by a hollow 11b. I'nstead of the heated perforator 38,
a |l aser beam 10 nay be applied for the formati on of the perforation 11d and
the melt-bonded area 1l1le, as illustrated in Fig. 18(a)-(g). This enbodi nent
|'i kewi se utilises the winding roller 31 conprising four cylinder frames 3la
(Fig. i8 (a) JtrapadRacyWiqiRrs$Fahe BIAPPY tdel dtedth® 1RERREE ioF t he
radial directions by an air cylinder 36 accommopdated in the winding roller
31. Wiile thetkenderhngirtotderal81lpggdiranetrically contracted by sliding the
cylinder franmes 3la toward the axis of the winding roller 31, the fixture
33 is attached to thec2oesttaltlof itthes stesiprddhe fiided by rRe-§higk gui de
34 Thereafter, as shown in Fig. 18(b), the cylinder franes 3la are
out wardly di sppavedoslwgna stngbel threanfeyenzePdylihe arreddtimder 36 to
constitute a circular-section winding roller 31 having an expanded 2~
di anet er. Thethiextmglkt 38ondef taeelai dtle thé P 396 oB31lessat @ddbeét ween
t he nei ghbouring cylinder frames 3la
widthwise tensile strength of the strap 1lla of about
2,000 gEf. In case of +the rectangular-section
perforation 11d, these values are suitably achieved by
adjusting‘theleﬁgthcﬂfitslongitudinalsides. Proper
10 combination of the peeling strength and the widthwise
tensile strength not only ensures safe peeling and tear
prevention between the bonded lavers of the strap 11la,
but also prohibits unwanted unwinding of the strap coil
11. Besides, in the rectangular-section perforation
15 11d, the widthwise tensile strength of the strap lla
can be increased by extending its longitudinal length,
instead of adding more perforations.
Additionally, the strap coil 11 of the present
invention may include a perforation 11d in the outer
20 cylindrical surface thereof. The perforation 11d is
pierced in the neighbourhood of the outermost end
through to the underlying layers of the strap 1lla,
thereby bonding these layers at the melt-bonded area

lle formed along its periphery. This arrangement

25 prevents the outermost strap end from being drawn out



to fix the start of the strap 11a in the mddle of the axial length of the
wnding roller 31. Referring to Fig. 1 (¢c) , a laser oscillator unit 35 is
di sposed in the vicinity of the winding roller 31, with orienting the
direction of its |laser beamirradi ation along the radial direction of the
winding roller 31. Further, the laser osgillator unit 35 is able to advance
and recede with respect to the w ndi ng roller 31. Wth securely hol di ng
the start of the strap 1lla on the outer cylindrical surface of the w nding
roll _er 31, the winding roller 31 is allowed to rotate in the direction, of
the arrow T until the strap Ila nmakes about three turns around the mddle
of the axi al Héérﬁlgtwflialfhéb’eof Heffeer the v MAFAGLPORLer s3Tageases! to
rotate, the laser oscillator unit 35 is allowed to approach the w nding
rol l er 31 andsecuinirati aba o d eser shedim oast het ARk at e | ageprs ralfrrough to
the innernost end of the strap Ila. The | aser beamnelts a portion of the
20 | ami nat ed Eapars Ghgl phe isnner rostgendrofiuihedstrap 1la and provi des a
perforation 11d and a nelt-bonded area 1le. The | am nated | ayers are thus
bonded together at Fha.nel€i{bondéd, isr ea d9eifsee fFFigchMahlony itehes
peri phery of the perforation 11d (see Fig. 2). 2~ After the formation of
the first Yer boratiiron pdeductbdnt heewisnditngheokitemp3toéfl fidct s Taefirarter of
rotation ( i a . rotation of 90") in the direction of the arrow T (Fig.
18 (d) j ( andtgmcqosmraag@aarrrw&d tchits, fosi eixemp lde Hwaserimgsei Wiatddmainit 35,
irradiates a | aser beamon the lam nated |ayers of the strap 1la to form
anot her perf oratlilen 13d sandva il fipondeédaareaThéewahonga o ldery phiery. The
formation of the perforation 11d is repeated according to the bonding cycle
whi ch conpri séssr otat hag llo® t he lwinpidiinga ¥ oldrerp 81 dyynBds elégreges f(dum. a
quarter of rotation) and irradiating a | aser beam by the |aser oscillator
unit 35, they=lhyitveionm a peifiodatd on filanand a3hel t - bbhdédear ea tlyle al ong
its periphery through the |Iam nated | ayers of the strap 11la. In the end, |~
t here arel(@rowidedinaré péak iafl Ifyowut t €dirhgr antdval i tyd equak | ¢ ud paceid:
perforations Ild and nelt-bonded areas 1le.

axial length. Each cylinder frame 3la is spaced along

a single circumference with a circumferential gap 31lc

to constitute a cylinder of circular section. The four

cylinder frames 31la arranged along a single

15 circumference can contract the diameter of the

circular-section cylinder, when allowed to slide to-

ward the axis of the cylinder. On the other hand, the

contracted cylinder is diametrically expanded by

sliding the cylinder frames 31a outwardly. Anaperture

20 31d is formed beforehand in the middle of each cylinder
frame 31la.

The winding roller 31 accommodates four holders

39, each of which faces the cylinder frame 31la and holds

a circular-section perforator 38 in place. Similar to

25 the cylinder frames 3la, the four holders 39 have a



Thereafter, the laser oscillator unit 35 is allowd to recede fromthe
w'nding roller 31 (Fig. 20 18(e)), and the winding roller 31 is rotated
continuously to wind a predetermned length the strap 1la into a coil (Fig.
18 (f) ) . After the winding roller 31 ceases to rotate, the winding roller
31 is dianmetrically contracted by slidiﬂg the cylinder 25 franes 3la
todrard its axis (Fig. 18 (g) ) . The 5 contracted winding roller 31 is
renoved fromthe a:~is of the helically wound strap 1la. Thus obtained is a
core less strap coil 11 whose axis is defined by a hollow 11b. As has been
described, a |aser beamirradiated fromthe [aser oscillator unit 35 can
form a smal | ef UpELFort bhd 418t iANa afst & B2 abf e2AAA JefFf i Th Bt e néRfer . I n
addition, the laser oscillator unit 35 is conposed of |ess expendable parts
and thus easycuBIggioncd 'l tp sAs irrainEaee nbseill PaPoFCumP iS85 tYliferre may be
used a CO~ laser oscillator unit which enploys CO- gas as the | aser nedium
The CO | aserciséindest 6 garcUlpradieatde i | 83w NedalRof 3P7ALGUBPEL power
at a wavel ength of 10.5-10.7 um as operated by a current of 1~ 6A. The
irradiation tfhedeb tshdn ader rscdml siirratheonangeTbe rbdBhPrOtle 1t §85
seconds, preferably about 0.5 second, at which tine the |aser irradiation
hardly af Pectsst heunitied i rizhe oftekhesstrf@relief dachdubifdon 8§ time CO~

| aser oscillator unit, the 20 exanples of the laser oscillator unit 35
i ncl ude a such a manner that it can project radially through the

aperture 31d formed in the cylinder frame 3la. Al-
though not shown in the figure, a heater is provided
inside each holder 39 for the purpose of heating the

10 perforator 38, and the outer surface of the holder 39
is covered 5y a heat insulating material.

In order to wind the strap 1la on the winding
roller 231, a fixture 33 is attached to the start of the
strap lla (i.e.,innermost end of the strap coil 11)

15 guided by a strap guide 34. Then, as shown in Fig. 16 (b),
the cylinder frames 3la are allowed to slide outwardly
along a single circumference to forma circular-section
cylinder. 1Inside the winding roller 31, the holders
39 maintain a properly spaced relationship with respect

20 to the cylinder frames 3la, thereby keeping the
perforators 38 away from the cylinder frames 31a. The
fixture 33 attached at the start of the strap lla is
fitted into the gap 3lc created between a pair of
neighbouring cylinder frames 3la, and thus secures the

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



hel i um neon | aser oscillator unit, a sem conductor |aser oscillator unit
and the like. Fig. 19 is a partially cutout perspective view show ng

anot her enbodi nent of the packaging strap coil 2~ of thepresentinvention.

I nt he i nnernostcylindrical 56 surface of this strap coil 11, the strap
11la is helically around around the holl 11b fromone aial end to the
other a:~ial end. Another |ayer of the strap 1la is thereafter helically

| am nated on the top side of the 5 innernost strap layer. In this way, the
strap 1l1a is wound helically and continuously to formthe strap coil 11. In

the strap coil of Fig. 19, adhesive .11c _is applied, .along the entire
axial length 8F1%H§ gfpgdjﬁbrgggﬁrigi’on%ﬁ%%‘féﬁs§?§5°&ﬁ% Te'S Aver'ibst rows
of the strap 1lla which constjtute the innper_cylindrical surface of the
strap coil 11“ﬁﬂ%knﬁhﬁrﬂfq%l“?uﬁ?%i%ﬁj. Wﬁ%.sﬁﬁrérEﬁw?%f?ﬁﬁtﬁ%ﬁ”?%ction
of the strap coil 11 coated with the adhesive c. The adhesive 11c 15
provi des an adhesiSetPayer t6F The°Y op L8 %bgofl%ﬁ%) iMHEY MB&t P o 6tP t he
strap 11la which is helically wound around the hollow 11b to constitute the
i nner cylindrildd SuFFE8B-of the strap coil 11, and sinilarly on the top
side of a couple of strap layers | amnated 20 thereon. The adhesive 1lc is
pressure-sensitive afd bortd€ FhEPaht Adt R B FePP bFFEhe t ¢t H Wi th an
appropri ate adhesive strength. OMng to the adhesive 11c which e~thibits an
appropri ate adHesiveé SheeRdeRlet RE %ﬁﬁbﬁﬁb&?lhéFPESP 95 s "o 4 HE st rap
11a which constitute the innerr 57 cylindrical surface _surroundi ng the

hol | ow 11b ar &€ PokRed % 6FtHe L &p) Fayes i hatred 6+ £hel ¥ 6 R

t hereof. Hence, the start of the strap 1la (i.e. innernost end of the strap
coil 11) does afofUGhnwWR mP St P thige hgﬁlwq%?ewle%@r?h? ¥/ i T Frost

hel i cal roars ,
frames 3la locate face to face with the perforators 38

100 projecting from the holders 39.
In the next step shown in Fig. 16(d), the holders
39 which hold heated perforators 38 are allowed to slide
in the radial direction towards the cylinder frames 31a.
The perforatocrs 38 are preheated above the melting
15 point of a thermoplastic resin constituting the strap
lla. For example, for a polypropylene strap 1lla, the
perforators 38 are heated to about 200°C, which is
higher than the melting point of polypropylene. To-
gether with the outward displacement of the holders 39,
20 the perforators 38 advance through the apertures 31ld
of the cylindef frames 3la and stick into the plural
laminated layers of the strap 1la wound on the winding
roller 31. In consequence, four circumferentially
equally spaced perforations 11d (see Fig. 2) are formed

25 simultaneously in the laminated layers of the strap 11a,



of the strap 1la are adhesive-bonded in its entirety to several |ayers

I*am nated on the top side thereof. Rs a result, the strap coil 11 wll not
uncaound around the hollow |l b. 10 Pl hen used in a packagi ng machi ne for
automatically strapping a corrugated cardboard box or like itens, the
adhesi ve-bonded strap coil 11 s Ioaded4§n a strap coil reel nmounted on the
automati c pacY:agi ng machina. I n operation, the outernost strap end on the
1~ outer cylindrical surface of the strap coil 11 is drawn out by the feed
rollers of the automatic packagi ng machine. Since the top side of the

i nnernost strap | ayer surrounding the holloca 11b is adhesive-bonded to the
| ami nat ed | ayeP8& wintth HNEnP £ 6k RANEdNeiRAF €2 F ehft P28 %t He Adhe’F Ge- bonded
portion is safely peeled off and not torn away while the strap 1la is drawn
out. As nentioned al8¢é&,: BieSPAMEY AosE 18nd16f e he t&t 85 1EFHS wii @7 9 ocat es
on the inner cxlindrical surface surroundi ng the hol|ow 11b which defines
the axis of 2aldpeest FapsEdfir ariay SAQH GhRotY beBAesfFraBedasid y "irdn 58
the strap layers |am nated on the top side thereof . But, on the other

hand, it shouF@tpésitioid Fhomeneobdhaéd pérfFoR WEhABEPIFEFES térisi | e
strength. So far as this requirenent is satisfied, the species of the
adhesi ve 13 ci §oRdowing cERg| WAtheE 2 ki ? BbFB&dRed Wrdsahohf the the

sol vent -type and non-sol vent-type include, for exanple, hot-nelt-type
adhesi ves andmbilgsicdsol e @5 f # beD Py pEcadifadinfest Y The Sf vRRE L PyPé 1adiesi ves

i ncl ude rubber-based 10 adhesi ves such as natural rubber, a _
styrene-butadié@esolidify to form melt-bonded areas lle (see Fig.

2), which bond the laminated layers of the strap lla.

Thereafter, the.winding roller 31 is rotated until a
10 predetermined length of the strap 11la is wound thereon.

While the winding of the strap lla proceeds, the strap

lla is axially rec;procated along the winding roller

31, so that the strap lla is helically wound on the

cylindrical surface of the winding roller 31 in a
L3 prescribed axial length thereof.

After a predetermined length of the strap lla is
wound on the winding roller 31, the diameter of the
winding roller 31 is reduced by sliding the cylinder
frames 3la toward the axis thereof (Fig. 16(f)). The

20 diametrically contracted winding roller 31 is removed
from the axis of the helically wound strap lla. Thus
obtained is a coreless strap coll 11 whose axis is
defined by a hollow 1llb.

In forming the perforations 11d in the laminated

25 layers of the strap lla, the configuration, number,



rubber, a polyisobutylene rubber and an isoprene rubber,

such as copol
nononer, and

r ubber - based

ymers conprising 2 ethylhex_yl acrylate as a principal

acrylic adhesives

silicon-based adhesi ves conprising a rubber-like si 1~ | oxane
or a resinous siloxane as a main constituent. As the solvent for

adhesives, there may be us vol atile oils for rubbers,

trichl oroethyl ene, toluene, n-hexane, nethyl ethyl ketone and the I|iKke.
non-sol vent hot-nelt-type adhesives 20 preferably conprise a bl ock pol yner

having a high nelting point and nelt fluidity,

styl ene-i soprene-styl ene, stylene but adi ene sty

styl ene- et hyl
Addi tional ly,
Preferably,

this respect,

BASLEGEN ,en8 L&ty The et h@?éﬁer@.tﬁﬁs 238t 56 afliERE M Ke.

poly 2~ ethyl ene wax_ and garaffln may be englo yed.
afllsgtteﬁb $RIFF nfo pbP ke 8f PeRé st brﬁeﬁ"tewpé

SHreNTAR 102F nebetBF 156l \isropyl enet { PPy tRr efeffeastrap

sdREEIEY i s
| ower than that of the strap 11la, particularly not higher than 100 C

such as the copol yners of

In

The

| ow- nol ecul ar - wei ght pol yet hyl ene, EVA, paraffin and the like. A strap Ila
made of pol yet Ay eR&ct &tdpidie e S(PEEI’)“JEHV%Ht’é@%d%W gendese s rg 2
| ow- nol ecul ar - wei ght pol yet hyl ene, EVA, PP and the |ike. As

non- sol vert - t yp& -adhéSN¢és, WUse ﬁﬁy‘b%efﬁﬂﬁﬁbrmid mffe e or more

| i qui d-sol i di

fied-type pol yester-based adhe sives or acrylic adhesives.

| nst ead of thBeadResitess 138 6f d6i19%ent2type? -

10

20

As an alternative embodiment, the holders 39
holding the perforators 38 may be rotated in
synchronisation with the winding roller 31, thereby
eliminating the step of aligning the cylinder frames
3la with the holders 39. This arrangement enhances the
operation efficiency, because the perforations 11ld are
formed while the winding roller 31 is in rotation.

The perforator 38 for forming the perforation 11d
may be appliedeither 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).

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

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



hot - mel t -t ypeand non-sol vent-type, thehot-neltresin nmay be independently
enpl oyed as the adhesl V2 1lc. By |~ way of exanple, a hot-nelt resin which
is the sane as or simlar to the material of the strap 1la (e. g.
pol ypropyl enes) is enployed in a state heated above its nelting point.
L~l hen injected between the strap Iayer'ﬁ the nelted resin bonds these
| ayers in a peel able 20 manner . The ad Qsive-coat ed strap coil 11 is
produced with the use of a winding roller 31 and an applicator 20 shown in
Fig. 21. The applicator 20 conprises a pan 21 filled wth the adhesive 1llc,
a feed roller 22 2~ disposed therein and a coating roller 23 arranged in
so contact w ehpeheigdp igfdihme fekberoll ertR s thwet adhddiave trE® ild & he pan
21 is carried on the surface of the feed roller 22 rotating in a given
di rection andgevertcudly \heupplbaed gonidae dsursf ddetest itrhé heoatiideg & ol er 23.
The winding roller 31 for cainding the strap 1la is rotatably disposed in
the vicinity ohet heiapblieagoh 20. thkewiinndimg rol ler 31 hasfathldlngoow
cylindrical shape conposed of four equivalent cylinder franmes 3la 10
obt ai ned by citheufffiertente @3 y tqurarteed itng tdec yltandero foft hauisttatsire iantical
.length. Each cylinder frane 3la is spaced al ong a single circunference
with a circunterentiml3 gapStieeto tbashetigihe cixcytg ndel iofieci fealvars
section. The four cylinder frames 3la ar

3la.

The perforator 38, held in the vicinity of the
winding roller 31 by a suitable holder, is able to
advance and recede in the radial directions of the

10 winding roller 31. After the start of the strap lla
is fixed on the outer cylindrical surface of the winding
roller 31, the winding roller 31 is allowed to rotate
in the direction of the arrow T until the strap 1la makes

a plurality of layers around the middle of the axial

—
thn

length of the winding roller 31. Then, the winding
roller 31 is stopped at the position shownin Fig. 17 (b).
The perforator 38,.which is heated by a heater to a
predetermined temperature, is allowed to approach the
winding roller 31 from the external side thereof 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 strap lla,
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



1~ ranged al ong a single circunference can contract the dianeter of the
circular-section cylinder, when al lowed to slide toward the axis of the
cylinder. Each cylinder frame 31la includes a nunber of pores 31b. An air
nozzl e assenbly 32 is securely disposed 2U within the winding roller 31.
The air nozzle assenbly 32 conprises fogllnozzles 32a extending radially
fromthe axis of the winding roller 31."Air is ejected fromthe tips of the
nozzl es 32a toward the cylindrical surface of the winding roller 31. 2~ The
applicator 20 disposed in the vicinity of the 61 winding roller 31 is
hori zontally slidable in the approaching/receding directions with respect

to the windi ng2¥8rrse? f3ahe Shian ki #3154y 20 edfFrbacids 2ER& N ndi ng
roller 31, the coating roller 23 is pressed against the outer cylindrical
surface of theh@imerhgradiicer 138 ssdbstidnts alnF alPoRglL Enéodwtsd e rd al
| ength thereof. In order to wind the strap 11a on the winding roller 31,
the cylinder ttamesF81ad cariend ithst Fp rajgtovet cf0th6é SFrdé ot hardity-cdl ong a
single circunference to forma cylinder of circular section. As shown in
Figs. 21 and 22d¢ wh§ winheng nogrkep3lt Aéfsctapa M t¢r ofaro tRA&™MDs t
end of the strap coil 11) is fixed on the winding roller 31 b,: the
fi_:ture 33 which-i satiateeniafoPhe gaptdec dirqeiiwench phaer agrov
nei ghbouring cylinder frames 3la. In the neantine, the applicator 20
remai ns det achedFfgomt he) W mid i rad $ erg Bin - Uiert til posdridian orrh e he
winding roller 31 is rotated in the direction of the arrow T shown in Figs
21 and 22 (pretheawien pprfheasgtormp38 is allowed to approach the
winding roller 31 and pierce another perforation 11d
into the laminated layer of the strap lla, and then the
10 perforator 38 is allowed to recede in the opposite
direction aﬁd pulled out of the strap lla.
The formation of the perforation 11d is repeated,

as shown in Fig. 17 (d) and (e), according to the bonding

cycle which comprises rotating the winding roller 31
15 by 90 degrees (i.e. a quarter of rotation), piercing

the perforator 38 into the laminated layers of the strap

lla 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 perforations 11d and melt-bonded

areas lle.

Foliowing the formation of four perforations 114

and melt-bonded areas lle, the winding roller 31 is

25 continuously rotated to wind a predetermined length of



2() 1lla. Wile the winding of the strap 1la proceeds, the strap lla is
axially reciprocated along the winding roller 31, so that the strap 1la is
helically |lam nated on the entire cylindrical surface of the winding roller
2~ 31 . 62 After the strap 1la is helically wound on the entire surface
of the winding roller 31 to formthe inggrnnst | ayer of the strap coil 11,
the rotation cf the winding roller 31 i8%stopped tenporarily. In the
meantinme, the applicator 20 is allowed to approach the winding roller , 31,
until the coating roller 23 is pressed against the strap 1la wound on the
winding roller 31 (Fig. 22(b)). Once the contact relationship is
establ i shed, th& roted® of 16f thEC wendi bt r SEIG- 347(H) s r dEifRd HE wi nd
the strap 11a helically on the winding roller 31. During the second w ndi ng
stage, wherei WibHé "GoaPildG T Sl EFa3Z S §°hEPA24Gai ASE YhBILHT sPdd 3t t he
innernost strap layer .hound on the entire ¢c,~~lindrical 1~ surface of the
wi ndi ng rol | eB131s dipnefpdicag LyoFPak r3E (i $&s SERE TSt &hicoRY of nlf& coat i ng
roller 23, which further causes the rotation of the feed roller 22.

frames 31la toward the axis of thewinding rollexr 31 (Fig.

wn

17(g)). The contracted winding roller 31 is removed
from the axis of the helically wound strap lla. Thus
obtained is a coreless strap coil 11 whose axis is
defined by a hollow 1llb.

Instead of the heated perforator 38, a laser beam
10 may be applied for the formation of the perforation 11d
and the melt~-bonded area 1lle, as illustrated in Fig.
18 (a)~-(g). This embodiment likewise utilises <the
winding reller 31 comprising four cylinder frames 3la

(Fig. 18(a)). Each cylinder frame 3la is operated to

._
I

slide in the radial directions by an air cylinder 36
accommodated in the winding roller 31. While the
winding roller 31 is diametrically contracted by
sliding the cylinder frames 31la toward the axis of the
winding roller 31, the fixture 33 is attached to the
20 start of the strap 1la guided by the strap guide 34.
Thereafter, as shown in Fig. 18 (b), the cylinder frames
3la are outwardly displaced along a single
circumference by the air cylinder 36 to constitute a
circular-section winding roller 31 having an expanded

25 diametexr. The fixture 33 is fitted into the gap 31lc



Accordingly, the adhesive |Ilc contained in the pan 21 is first carried by
t'he surface of the feed roller 22 20 onto the surface of the coating roller
23. At the sanme tine, the coating roller 23, which is pressed against the
top side of the strap 1la cuound on the winding roller 31, coats the
adhesive 1l1c thereon. In the end, the aghesive 1lc is coated on the strap
11a wound on the 2~ outer cylindrical surface of the winding roller 31,
63 substantially along the entire a::ial length thereof in a desired
circunferential length. The winding roller 31 rotates to mad: e a few nore
| ayers under the application of the adhesive 1l1c. Then, the rotation of the
wi ndi ng rol | eFrSetisd RoppeEnafarn" RIS X419 aSY ShBRRTTI ATEFGS 23(c), the
applicator 20 is displaced away fromthe winding roller 31 and breaks the
contact betweEfA fh& EH&t iSTGTolofel NP3 SEFF ] Helastir‘éﬁhflé”wﬁdﬂﬁd %gn the
the'wnding roller 31. After the coating 10 roller 23 is detached
therefrom the*eddiiRpebhl ef Sher eS¢ o MLAG Tt B strap 11a helically
and continu ously (Fig. 22(d)). During the third wi nding stage, air is
sprayed onto the cyReddtichnd st fdde 6ff th= 2 lpf@imngsFellier oF v ntt as
ejected fromtine nozzles 32a of the air nozzle .
5 35 is disposed 1in the vicinity of the winding roller
31, with orienting the direction of its laser beam
irradiation along the radial direction of the winding
roller 31. Further, the laser oscillator unit 35 is
able to advance and recede with respect to the winding
10 roller 31. With securely holding the start of the strap
lla on the outer cylindrical surface of the winding
roller 31, the winding roller 31 is allowed to rotate
in the directionof the arrow T until the strap 11a makes
about three turns around the middle of the axial length
13 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 the
laminated layers through to the innermost end of the
strap 1lla. The laser beam melts a portion of the
20 laminated layers and the innermost end of the strap 1lla
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 11d (see Fig. 2).

25 After the formation of the firstberforationlld,



assenbly 32 inside the winding roller 31. To be specific, the air ejected
fromthe nozzl es 32a passes through a nunber of pores 31b in the cylinder
frames 3la and reaches the strap 1la wound on the winding roll er 20 31 .
The air spray pronotes volatilisation of a solvent in the solvent-type
adhesive 1llc which has been coated on thg strap 1la. Meanwhile, as shown in
Fig. 22(d), a predeter mned length of the strap 1la is wound on the
wi nding roller 31 under the air spray fromthe nozzles 32a. The 64
continuous air ,spray allows the adhesive Ilc to establish an appropriate
adhesive stren th,,grlor to_the conpletion of the mﬁndin% of, the strap 1lla.
6Vhen the strape1MaPfdndotnbirh 3 BEERS ST FriHED & F SifgF AT 2HE "wil hdPng
roller 31 is dianetrically contracted by sliding the cylinder frames 3la
toward its axfF8tathRn htthet éd WhRdEAGeFSAEt & 57 Perrred 4Fd t he
strap 1la which has been caound into a coil, thereby giving the strap coi
11 of the presé&ddliinvetd oht s | shown *h B yS R@?lﬂ§oﬁor%ﬁﬁblaser
hot - nel t -t ype adhesi ves 11c, coating ney_be effected by the applicator 20
1

in the sane maffdrl SHowh Uil g35.22T@Rdiaymi| & t132eEt PHFM1AN <Meing

wound up on the winding roller 31. Since tha hot-nelt-type 1~ adhesive 1llc
does not requitP&idiatapr dyyesrs vef ating satFeR, the wendi vt r dNceh s

di spenses with the air nozzle assenbly 32. .
perforation 11ld and a melt-bonded area lle along its

periphery.
The formation of the perforation 1ld is repeated
according to the bonding cycle which comprises rotating
10 the winding roller 31 by 90 degrees (i.e. a quarter of
rotation) and irradiating a laser beam by the laser
oscillator unit 3%, thereby to form a perforation 11d
and a melt-bonded area 1le along its periphery through
the laminated layers of the strap lla. In the end,
15 there are provided a total of four circumferentially
equally spaced perforations 11d and melt-bonded areas
lle.
Thereafter, the laser oscillator unit 35 is
allowed to recede from the winding roller 31 (Fig.
20 18 (e)), and the winding roller 31 is rotated
continuously to wind a predetermined length the strap
1la into a coil (Fig. 18(f)). After the winding roller
31 ceases to rotate, the winding roller 31 is
diametrically contracted by .sliding the cylinder

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



Addi tionally, the hot-nelt-type adhesive 11c may b2 applied with the use of
a cyli'nder applicator 25 shown 20 in Fig. 23(a). The cylinder applicator 25
conprises a cylindrical barrel 25a filled with the hot-nelt-type adhesive
11c and a plunger 25b slidably acconmpdated in the barrel 25a for squeezing
out the adhesive 11c . One end of the bg rel 25a accepts the plunger 25b
along 2~ its axis, and the other end is éradually tapered into 65 a
conical form In order to heat and nelt the hot nelt-type adhesive 1l1lc, the
barrel 25a is covered by a heater 25c. This cylinder applicator 25 is
di sposed in the vicinity of the strap guide 34 for guiding the strap lla to
t he windi ng robhéra3kedftierdihe sekaprlih is neuwadednfthe shei persurface
of the winding roller 31 to nmake the innernost |ayer of the strap coil 11,
the cylinder appktheater iz& it erposeéss thapt hperedThibp obta@ntele dzarr el 25a
between the top side of the strap 11la wound on the winding roller 31 and
t he bottom si derefletshe sstragpcdia yuiwdeds hp i istdapigaddey 34hoAflotwhi s
position, the plunger 25b is squeezed into the barrel 25a ~~~hich contains
the hot-nelt-type adhesive 11c 15 nelted by the heater 25c. The nelted
adhesive 11c is squeezed out of the tip of the barrel 25a onto the strap
11a wound 0n the w Rdi hgsr aldeer BdscAsbsHowan lias g1 ee2B(byrathetlarrel 25a
can reciprocate in the axial directions of the w nding
from the laser oscillator unit 35 can form a smaller
perforation 11d in a more stable and efficient manner.
In addition, the laser oscillator unit 35 is composed
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 oscillator unit
irradiates a laser beam of 27W output power at a
wavelength of 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 fime the laser irradiation hardly
affects the winding rate of the strap lla.
In addition to the CO. 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. 19 is a partially cutout perspective view

showing another embodiment of the packaging strap coil

25 of the present invention. 1In the innermost cylindrical



20 roller 31 so as to follow the strap Ila which is helically and

gonti muously wound on the winding roller 31. Hence, the cylinder applicator
25 continues to apply the hot-nelt-type adhesive 11c not only on the top
side of the innernost strap |layer wound on the 2~ winding roller 31 but

al so on the top side of a few nore 66.) ayers | am nated thereon. The
adhesive 1l1lc, be it the solvent-type ordfhe hot-nelt-type, nay be coated
only on a portion of the innernost strap |ayer constituting the inner
cylindrical surface of the strap coil 11. In another arrangenent shown in
Fig. 24, the solvent-type or hot-nelt-type adhesive 1lc is applied on
several |ayersuofathee $tuhdp & taalpant ihdtledtakongrehel xilal hehdsattAer wi ndi ng
roller 31 (not shown). con I () exanple, the adhesive 11c is applied by
means of a spraynduar@dnshawe e lRige 2By fwhdheonheastprdpebhatiosthei ng
wound on the winding roller 31 (not shown). In the spray gun 27, the
adhesive 1lc ¢onhéheasdlait iomnd st abeoicsesupdp yed ¢ br 6bgh stiraphask T2 feed
hose 27a, and 1~ conpressed air is supplied through an air feed hose 27b.
The adhesive dderknftthe @ luid¢anl gt hdeinstegr aypedhker oopt Ise deapdr éttet i p of
the spray gun 27 onto the side surface of the several innernost |layers in
the strapscoilinddrmbi tstdddamriot her . arrangeientayt hehadbhégiape 1tliac 120 may be
applied on the top side of the innernost |ayer of the strap coil 11 as well
as on severalwbonarm®si chayer snbam nat adoalsangteathraxitad sanchpototille
winding roller 31. As shown in Fig. 26, when the adhesivs 11c penetrates
sufficiently 1nto the gaps between the strap 2~ layers |am nated al ong the
axi al ends of the w nding 67

In the strap goil 11 of Fig. 19, an adhesive 1lc

is applied, along the entire axial length of the strap

100 coil 11, on the top side of the innermost rows of the

strap lla which constitute the inner «cylindrical

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

Fig. 20 shows a partial section of the strap coil 11

coated with the adhesive 1llc. The adhesive 1llc

15 provides an adhesive layer on the top side of the

innermost rows of the strap 1la which is helically wound

around the hollow 1lb to constitute the inner

cylindrical surface of the strap coil 11, and similarly

on the top side of a couple of strap layers laminated

20 thereon. The adhesive llc 1s pressure-sensitive and

bonds the laminated layers of the strap lla with an
appropriate adhesive strength.

Oowing to the adhesive 1lc which exhibits an

appropriate adhesive strength, the innermost helical

25 rows of the strap 1lla which constitute the inner



rol'l er 31, the adhesive 1lc al so penetrates into the gaps between the

adj acent rows of the innernost strap |ayer helically wound on the w ndi ng
roller 31. In the case where the adhesive 11c is applied on the | ayers of
the strap 1lla lam nated along the a:eial ends of the winding roller 31, the
adhesive 1lc may not necessarily cover gfe entire circunference of the

| am nated strap 1la, but instead cover a part thereof . For e:ianple, as
shown in Fig. 27, the adhesive 11c may 10 be applied on each side surface
of the strap coil 11 in the formof stripes which stemfromthree
circunferentially spaced positions and extend al ong the whole radial |ength
of the strap €otEndriced thrslarrargerentndard| q%ePeléPWth?el%t REF 1lla

| am nated 1~ along the a:~ial ends of the winding roller 31 are bonded
together by therddHesiovéEle (RRy. 12BF LS| AFdMAetd fibt WP BPPaRdéfent
shown in Fig. 29, the hot-nelt-type adhesive 11c is coated in the nelted
state on the %h?rﬁéﬁy of HEABSi nriere cyltiamdr i ¢hl t&Er fakeap0o ofa t hé -Strap coil
11. As illustrated in Fig. 30, the adhesive 11c solidifies to bond together
t he adj acent £ DS TP Stthe nked £ didl 9 ¥ twaumg odtlr Ap) 1dee s ch uewridtd £ate t he

i nnernmost cylindrical surface. As a nethod of such adhesive coating, the
mel ted 2~5hotthelholype adkesi Verkhywes, ddm ddhronrmpetoneéicalggows
cylindrical surface of the winding roller 31. The strap 1la is wbund on the
adhesi ve- coatefl thrdstgarolller Bdetadhesmivendostdsp coilt31entAFeEY t he
adhesive 11c cools and solidifies, the winding roller 31 is dianetrically
contracted andor ermesad loutayfrs hbantnapecoicn rhe Tz akdangerersef -
facilitates the coating of the adhesive Ilc, but it does not adversely
affect the rehpvalrosuihe whrdingapobbérd 31 ¥idm nhé shwvapngorkornd 10 In
al | enbodi nents of the adhesive-bonded strap coil 11 as nentioned above, it
shoul d be not edet hatl itdhe Bilap 1lla is peel abl y bonded by the
above-exenplified adhesives. As shown in Figs. 31 and 32, the strap coil 11
| .i obtailbed in anyWb&nt kiseehbiovea desckirgedh gmarmer snenyolawetomati -

cally strapping a corrugated cardboard box or like

items, the adhesive-bonded strap coil 11 is loaded on

a strap coil reel mounted on the automatic packaging

machine. In cperation, the outermost strap end on the

13 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-bonded to

the laminated layers with a uniform adhesive strength,

20 the adhesive-bonded portion is safely peeled off and
not torn away while the strap lla 1s drawn out.

As mentioned above, the innermost end of the strap

lla, which locates on the inner cylindrical surface

surrounding the.hollow 1lb which defines the axis of

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



both si‘de surfaces covered by a pair of pads 12. The resulting strap coil
unit 10 is suitable for transportation and storage. 20 2. PACKAG NG STRAP
COL UNNT Wth reference to Figs. 31 and 32, a packaging strap coil 10 is
prepared by placing a pair of pads 12 on both side surfaces of the strap
coil 11. Each of the pads 12, which is de of corrugated cardboard, etc.
2~ is shaped in a disc whose outer dianeter is 69 substantially the sane
as that of the strap coil 11. In the centre of the pad 12, there are forned
twel ve Central flaps 12a which can be folded into the cylindrical hollow
11b of the strap coil 11. The ~ annular area surrounding the central flaps
12a constit ut B8eas ¥ ¥ R L6 Hhilem ling bl @ naar ftP eReestidereact acBust t he
strap coil 11. Fig. 33 is a plan view of the pad 12, with the central flaps
12a unf ol ded. °FTheheAthr&r fadpy 1Fa sdrat 1 ¥t dedlf Bl BAGMatBPr EaP&e “dashed

| ine 12c given along a concentric circle of the pad 12 and which has a di
amet er subst aRPF&ILOY datdl 2tRF 1heE tofnthee ot TN tb decifRAhgs RE1&: :is of
the strap coil 11. The area encircled by the dashed |ine 12c is cut al ong
twel ve divi di AgaMiimesnent whs ofp it B¢ ythe; seadifsomtt hBeceARPE 1§R t he
encircled area, so that the encircled area is circunferentially divided
into twel Ve fahcshaped sgualctdect bnsted. e Deentradl L pdps sis amPRE centra
flaps 12a are fol ded along the dashed line 12c into the hollow 11b defining
20 the axis othehestyaptcsivibellandt nanrisghtverngt evpe tive kidg, 129 twhi ch
surrounds the encircled central flaps 12a. As a result, the pad 12 provides
a hole in theesemprles t herleof-mhlthtgpens tEwteRghve® t hentlol | dwabild- In

ozder to secure the pad 12 on the strap coi
solidified-type adhesives.

The solvent-type adhesives include rubber-based

10 adhesives such as natural rubber, a styrene-butadiene
rubber, a polyisobutylene rubber and an isoprene rubber,
acrylic adhesives such as copolymers comprising 2-
ethylhexyl acrylafe as a principal monomer, and
silicon-based adhesives comprising a rubber-like si-

15 loxane or a resinous siloxane as a main constituenct.
As the solvent for rubber-based adhesives, there may

be used volatile oils for rubbers, trichloroethylene,
toluene, n-hexane, methyl ethyl ketone and the like.

The non-solvent hot-melt-type adhesives

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-

25 ethylene wax and paraffinmay be employed. Preferably,



2~ 11, -an adhesive is applied on the entirety of one surface 70 of the
pad 12 which is to face the side surface of the strap coil 11. The adhesive
peel ably bonds the pads 12 and the strap coil 11 together, wherein the
rings 12b of the pads 12 are bonded to the side surfaces of ~ the strap
coil 11, and the central flaps 12a are ggnded to the inner cylindrical
surface of the strap coil 11 surrounding the hollow 11b. A nethod for
produci ng the strap coil unit 10 is hereinafter described in detail. First
of all, a strap 10 11a is wound into a strap coil 11. In the neantine, a
pair of pads 12 shown in Fig. 33 are prepared and coated T, aith an

adhesi ve, witRheh@ecldnt? @l PPLaps o4 iiflop Helewitt 1t YRS etk © £ 6VEFe 115 ngs
12b. The pads 12 are then positioned, as shown in Fig. 34, such that the
adhe 1~ sive- é6&ead %@?ﬁaég§toﬂ°ﬁhéh?iﬁ§§ﬁ¥2blé6vré@ﬁﬁhﬁ:%bﬁfhé $iode
surfaces of the strap coil 11. The rings 12b are pressed agai nst the side
surfaces of thégstymafhcot 1199 Qo &ff &dtl adifes? Yet boAdf hgaPetl wéefag&ch
other. Lastly, the central flaps 12a in the pads 12 are 20 fol ded along the
dashed |ines ®ZcpodtyrrepyhenangPB)t Brefens fgd cr2tnoittele RevRédw 11b
fornmed along the axis of the strap coil 11. Thus obtained is the strap coi
unit 10 ofd Figolyethweme, si¥ap rovidffhntand Hesdriifed db6FeE 2R Ré 25 pads

12 are adhesi ve-bonded on the side surfaces of the
made of polyethylene terephthalate (PET) advanta-

geously utilises a low-molecular-weight polyethylene,
EVA, PP and the'like.
As non-solvent-type adhesives, use may be further
100 made of liquid-solidified-type polyester-based adhe-
sives or acfylic adhesives.

Instead of the adhesives 1llc of solvent-type,
hot-melt-type and non-solvent-type, the hot-melt resin
may be independently employed as the adhesive 1lc. By

[5 way of example, a hot-melt resin which is the same as
or similar to the material of the strap 1lla (e.g.
polypropylenes) is employed in a state heated above its
melting point. When injected between the strap layers,
the melted resin bonds these layers in a peelable

20 manner.

The adhesive-coated strap coil 11 is produced
with the use of a winding roller 31 and an applicator
20 shown in Fig. 21. The applicator 20 comprises a pan
21 filled with the adhesive 1llc, a feed roller 22

25 disposed therein and a coating roller 23 arranged in



71 strap coil 11 and prevent deformation or bent of the edges of the strap
Ila |l ocating at the side surfaces of the strap coil 11. Hence, during
transportation or storage, a plurality of strap coil unit 10 can be safely
~ piled up on one another, with their axes aligned in the vertical
direction. further in this strap coil ung{ 10, the central flaps 12a are
turned into the hollow 11b forned al ong Che axis of the strap coil 11, and
t hey are bonded by an adhesive to the innernost |ayer of the 10 strap lla
whi ch constitutes the inner cylindrical surface of the strap coil 11
surroundi ng the hollow 11b. Due to the adhesive-bonded central flaps 12a,

t he i nnernost S&Ad 3FE t Wé &t r Bpe 1P RIoeS ridte uhsS9 nBOby St sef f anfd'%o t he
strap coil 11 remains firmand solid, even I~ ~.ihen the innernost strap
end is not fi 278 ByvereltchbditRg 8 R likeamhendusadting anrdioimtic
pac}:aging machine for automatically strapping a corrugated cardboard box
or other item®fwthk £RECSEPAPT1A2 fheaSipdplect [IIHRR B <0- 13N |Taded on a
strap coil reel nounted on the packagi ng machine. As the edge of the strap
11la is free fEomdefdt HEt iOPRYLPENED thee st A9a €&n bR sSGtth YA dr awn
out fromthe strap coil unit 10. The snooth draw ng-out action of the strap
11a i s notd detrérile®F by3t he presence 2~ of the pads 12 which are

adhesi ve- bonded on the side 72 surfaces of the strap coil 11. This is
because t he The winding roller 31 for winding the strap lla

is rotatably disposed in the vicinity of the applicator

20. The winding roller 31 has a hollow cylindrical

shape composed of four equivalent cylinder frames 3la

10 obtained by circumferentially quartering a cylinder of

suitable axial length. FEach cylinder frame 3la 1is

spaced along a single circumference with a

circumferential gap 31lc to constitute a cylinder of

circular section. The four cylinder frames 3la ar-

15 ranged along a single circumference can contract the

diameter of the circular-section cylinder, when al-

lowed to slide toward the axis of the cylinder. Each
cylinder frame 3la includes a number of pores 31b.

An air nozzle assembly 32 is securely disposed

200 within the winding roller 31. The air nozzle assembly

32 comprises four nozzles 32a extending radially from

the axis of the Qinding roller 31. Air is ejected from

the tips of the nozzles 32a toward the cylindrical

surface of the winding roller 31.

~
wn

The applicator 20 disposed in the vicinity of the



bondi ng between the pads 12 and the side surfaces of the strap coi
gfficirently established in such a small area, which is the edge of t
strap 1la constituting the side surfaces of the strap coil 11, that the

strap 1la is not subjected to an excessive adhesive strength.

11 is
he

Besi des, the

innernmost end of the strap 1la peels offgqreadily fromthe central flaps
12a. When the strap 1la runs out in the strap coil unit 11U 10, there
a pair of pads 12. Each pad 12 can restore the original flat form by
returning the central _laps 12a level to the ring 12b. As the pads 12 in

flat formare suitable for transportati on and

remain

is easier to

torage, |i
reuse them repbafiédidy. T2LLIAS the é&hé%?@é%OBSSﬁéd’O%lbﬁégéﬁrfhﬁetBF t he pad

12,

use can be nmde of common rubber-based adhesives and acr

yl i c adhesi ves.

The speci es O?PEEGEQQHQ%(9%§eaﬁéﬁuﬂl%ﬁ??E?P§ §ﬁé@rﬁ%ﬁfeiﬁ09Pdé8ethey
exhibit a required adhesive strength with respect to the edge of 20 the
strap lla. ThelBHRES ¥& IeF bet sulb¥ts® utes L1 3t AT s HeBPRARESIVE t ape.
a bot h-si ded adhesive tape nay be stuck on the entirety of

In this case,

one surface ofhehelpddnE2ropliesr3to the $7
central

PO b et ie® disvParAG e nes for
flaps 12a. Thereafter, the_central 2~ flaps 12a are cut out of the

taped pad?dl2 apdagstthehe 73uEeyi aYhd NAHeR QiSht#hei 98 £A8 HaBREdY ine
Incidentally, the material of the pad 12 is not

12c.

10

20

roller 31, substantially along the entire axial length
thereof.

In order to wind the strap lla on the winding
roller 31, the cyliﬁder frames 3la are firstly allowed
to slide outwardly along a single circumference to form
a cylinder of circular section. As shown in Figs. 21
and 22(a), the start cof the strap lla (i.e. innermost
end of the strap coil 11) is fixed on the winding rollerx
31 by the fixture 33 which is fitted into the gap 3lc
between a pair of neighbouring cylinder frames 3la. 1In
the meantime, the applicator 20 remains detached from
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
lla.

While the winding of the strap lla proceeds, the
strap lla 1is axially reciprocated along the winding
roller 31, so that the strap 11la is helically laminated
on the entire cylindrical surface of the winding roller

31.



limted to corrugated cardboard paper. For e:~anple, the pad 12 can be made
of relatively recyclable materials such, as cardboard, polypropyl ene (PP),
pol yet hyl ene terephthal ate , (PET), polyethylene (PE) and ot her
thernoplastic resins . The pad 12 is shaped in a disc with a thickness of
about 0.5 to 5 mm whose outer dianmeterghs about 10 nmw th respect to that
of 10 the strap coil 11. In the above description, the pads 12 are nounted
on the strap coil 11 by first positioning a pair of flat pads 12 with

unfol ded central flaps 12a on the side surfaces of the strap coil 11 and

then inwardl y fold 1~ the central flaps 12a. an alternative process,
one of the pads 12 %E?ﬁrf§l dSEEﬁPréﬂafPébshigécgjﬂdbé”%%?doﬁ“o 2“%nd of

the winding core of a winding nmachine, prior to.the wnding_of the strap
1la. Rfter th%“gﬁfﬁpSiT%:?%emBGn&thﬁﬁ“gj$??a5°&&FF It and £RE™TE ng core
20 is renoved. fromthe strap coil 11, the other ?ad 12 is mounted on the

ot her side sutPREETEFdr &Y T Tonplete TAR SPraplioi FREnFPERG.1S fde the
preset pad 12 Erevents the strap coil 11 from unw ndi ng during the
production, thBsfVAPSHEY v ol U SHTRREY FREPGIES 12V 4 grievéiiti ve
structure against its unmﬁndin%for 74 di sintegration during

transport ati oneaRF i&r &€ ARE AT 1 detAid PEF 22 RRR 15E Fet™ 6 t he

thus stabilised strap coil 11. Therefaore, this arrangenent ,
winding roller 31, until the coating roller 23 1is

pressed against the strap 1lla wound on the winding
roller 31 (Fig. 22(b)). Once the contact relationship
is established, the rotation of the winding roller 31

10 is resumed to wind the strap 1la helically on the winding
roller 31.

During the second winding stage, wherein the
coating roller 23 is held against the top side of the
innermost strap layer wound on the entire cylindrical

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

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

25 outer cylindrical surface of the winding roller 31,



ensures efficient productivity. In case an adhesive is coated on the
entirety of one surface of the pad 12, it is advantageous to put rel ease
paper on the adhesive-coated surface. The rel ease paper pfevents bondi ng
bet ween the pads 12 piled up on top of each other and thereby enabl es safe
10 transportation of a | arge nunber of Fge pads 12. As shown in Fig. 35,
the pad 12 nmay further conprise a plurality of triangular ea:ternal flaps
12d which proj ect outwardly fromthe outer circunference of the pad 12 and
which are circunferentially equally 1~ spaced from each other. To provide a
strap coil unit 10, a pair of pads 12 are firstly positioned face to face
with one sideSsinsfiacet b LEHe? 5P Pap-edian 1L e Setohtl e ndHe Wenttaf 1 aps 12a
are folded inwardly. Lastly, the external flaps 12d are fol ded onto the
outer 20 cyli Adriecal r &8 r Fage st stife k¢ apl 8BEIFNE1. The external flaps 12d
are thereby adhesive-bonded to the outernost strap end as well as the outer
cylindrical surfaceTdfe tHadkinray coisr 1911 ystateestd makhe divermsst snd of
the strap 1la is not drawn out fromthe strap coil 11. 2J Further, the pad
12 may incl udé ayscenting dokbeigrrlycatien of thireadbasial ¥laps A2an.
provided the innernost end of the strap 1la is fi:ced by nelt-bonding, etc.
in the strap ¢oid retathose of: the vindénof Faedeby3 d dwisitowdddbagafpair of
pads 12 which includes a hole in place of the ~ central flaps 12 are |i~;
e~ai se positi Giddg andndondedswerh am dditeside( € b t heespde lsgeftaces bf t he
strap coil 11. When the strap coil units 10 are piled up on one anot her,
t he pads 12 ofist Hispkiavk dlase pLevent hded dbradnigono bt ebeht aofd bhre addye of
the strap 1la 10 constituting the side surfaces of the strap coil unit

the contact between the coating roller 23 and the strap

lla wound on the'winding roller 31. After the coating
10 roller 23 is detached therefrom, the winding roller 31
resumes to wind the strap lla helically and continu-
ously (Fig. 22(d)).
During the third winding stage, air is sprayed
oento the cylindrical surface of thas winding roller 31,
15 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 32a passes
through a number of pores 31lb in the cylinder frames
3laandreachesthestrapllawoundonthewindingroller
20 31. The air spray promotes volatilisation of a solvent
in the solvent-type adhesive 1llc which has been coated
on the strap lla.
Meanwhile, as shown in Fig. 22(d), a predeter-
mined length of the strap 1la is wound on the winding

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



10." Anot her enbodi nent of the strap coil unit 10 is described with
reference to Figs . 36 to 38 . Fig. 36 (a) is a front view show ng anot her
strap coil unit of the 1~ present invention, provided with a shape
retention plate which is longer than the inner circunference of the strap

coil; and Fig. 36(b) is a front view of,}he sanme, provided with a shape
retention plate which is shorter than t% i nner circunference of the strap
coil. Z() 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 shape
retention plate; and Fig. 38 (b) is a section thereof as applied in a strap
coil. 2~ As nePbBfoéReaUSbodér t RETSMr apléaivls 1ihkas2fh&sS1ves ilrrter fdst end
of the strap 1l1a filed by nelt-bonding, etc. so as not to unwi nd or

di si nt egr at e.© ThaP 3 Flp SCoiAPRIAR L bR EEhRENERBIA i 1St BhaPadPér ifSed in
conprising a flat shape retention plate 92 which is ~ rolled and inserted
into the hol | o2 1¢pmefl ettt ¢ Apt88i WiNEimthe® Shhpe sétém ok plate 92 is a
pl ate made of a synthetic resin such as pol ypropyl enes and pol yesters, a
metal such as a thihsreéheplsatraP al tar #bodrdnshéét orP i hetshéses

conprising a m~tture 10 of used paper and recovered plastics in a ground
st at e. 3 length, the winding roller 31 is diametrically con-

tracted by sliding the cylinder frames 3la toward its

axXxis. The contracted winding roller 31 is removed from

the strap 1lla which has been wound into a coil, thereby

giving the strap coil 11 of the present invention as
10 shown in Fig. 19.

As for the hot-melt-type adhesives 1llc, coating
may be effected Sy the applicator 20 in the same manner
shown in Fig. 22(b), while the strap 1la is being wound
up on the winding roller 31. Since the hot-melt-type

15 adhesive 1lc does not require air spray for
volatilisation, the winding roller 31 dispenses with
the air nozzle assembly 32.
Additionally, the hot-melt-type adhesive llc may
be applied with the use of a cylinder 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 squeezing out the adhesive llc.
One end of the barrel 25a accepts the plunger 25b along

25 its axis, and the other end is gradually tapered into



The length of th'e shape retention plate 92 is substantially the same as
the circunference of the hollow 11b of the strap coil 11, and its width is
substantially the same as that of the strap coil 11. 1~ Wien rolled into a
cylinder, the shape retention plate 92 is constantly subjected to the
resilient force to recover the original glat shape. Therefore, on its
insertion into the hollow 11b, the resilient force stresses the shape
retention plate 92 against the inner 20 cylindrical surface of the s trap
coil 11, whereby the shape retention plate 92 supports the inner
cylindrical surface of the strap coil 11 . The shape retention Rlate 92 may
be | onger thaf €RELGflerfeFRcuntBr 8566 0fte neefr dpc a9 11 BRd" ver | ap
each other at the end portions 2~ gFig. 36 (a) ).. On the other hand, it
may be shorteRethakyPq A anerect t unféredd vl the? st T ap® €8FF 1P Yand
| eave a gap between the end portions (Fig. 36(b)). Fig. 37. illustrates a
modi fi cati on ®f PeRéeshapecretention plate 92 mentioned above. In the shape
retention plate 96, one end portion thereof includes a pair of slits 93
oriented parallel t®hike aMidiifSe2RP4&52 tRiferrPas s Hel DR Perdend pEFti on
conprises a pair of extensions 94 having a width corresponding to the slits
93. The sHapeViétartivor blate 96rfB FHHAEd 3dnd o0 Ihsetbedt At 8EERE hol | ow
11b, with the extensions 94 fitted in the slits 93. Wen the shape
retention pl aléagkoj §het pdgbihpyrahkeredtti ehftrsrEBagara® ¢ 1%hé Si nner
cylindrical surface of the strap coil 11, the e:rtenlions 94 are rel eased
fromthe slit®o93d Tre tWmpentiireessnfiage pllattd D6’ BrIVant ageddsky 3pgr event s
slide or slippage of the,end portions. For the sane purpose, the end
portions of the mhdpe tihat dmtriomps it bavay eénphesetiapareidf lilnvémced
L- shaped extensions, which are hooked with each other 20 in the rolled
state. Any ot kel iardeangarehi cR§opodsi Bingermxo fas blket hependdpdritd ofs of the
pl ate are detachably connected with each other. Wiile the end portions of
t he pl ateltaretdet dchatdy Zoaneetrdent dvesHaye sedent fohhpl ateaway laver | ap
at the end portions or at the con

wound on the winding roller 31 and the bottom side of

the strap 1lla guided by the strap guide 34. At this
position, the plunger 25b is squeezed into the barrel
25a which contains the hot-melt-type adhesive 1llc
15 melted by the heater 25c. The melted adhesive llc is
squeezed out of the tip of the barrel 25a onto the strap

l1la 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 lla which is
helically and continuously wound on the winding roller
31. Hence, the cylinder applicator 25 continues to
apply the hot-melt-type adhesive llc not only on the
top side of the innérmost strap layer wound on the

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



2~ nect’abl e portions only. Fig. 3 shows a further nodified shape
retention plate 97 which conprises edge pieces 95 which stici: out from
both | engt hwi se sides of the shape retention plate 92. In this enbodi nent,
a strap coil can fit on shape retention plate 97 between the edge pieces
95. Therefore, the shape retention pl atg 97 does not slip out fromtile
strap coil, even when the strap coil is ?epeat edly | oaded and unl oaded with
respect to the reel of the automatic packaging machine. In addition, the |0
edge pieces 95 reinforce the edge of several innernost |ayers wound al ong
the axial ends of the strap coil, and prevent the disintegration thereof.
Any of the adA¥EFentPBAEG Sthpe ¢et@ition plates 92, 96 and 97 is reusable
and therefore econom cally 1~ advantageous. As specific exanples, three
shape retention pl d&t'es 3@ es hibel 6F raPreditn tEFe P LEGTIT 1 SYRY ¢ ecover ed
pol yester and used paper in a ratio of 2:3. Sanple 1 has a wdth of 190 nmm
a length of TOU- Wt ARdtaPEhi slYeds ZOadfed qnd Y Suh @ X hbanao fehlgeh of 600
mm in which two slits (length x width: 35 x 30 mm each, parallel to the
wi dt hwi se di réct¢oncst t het ppat e)larer pr oid el AR t509nm Fhsi delwfebne end
t hereof, and two extensions (length x wdth: 100 x 30 nm each) are
integral |y priotk dedréfat~stiifasther fehble S @ hhslihe sane di nensions
as the 79 Sanple 1 and further includes three 3-mm hi gh edge pieces
equal | y spaced on dathahefipehwi sersndemehntt hehpvat én Each- Saripl ecvas rol | ed
and inserted into the hollow of a pol ypropylene strap coil, where the
Sanpl e was preskesnbytiybe pashbreme foortcepagadimstivhel 1 anks apsinedi cal
surface of the strap coil. For the

on several layers of the strap lla laminated along the

axial ends the winding roller 31 (not shown). Tor

10 example, the adhesive 11lc is applied by means of a spray
gun 27 shown in Fig: 25, while the strap lla is being
wound on the winding roller 31 (not shown). In the
spray gun 27, the adhesive 1llc in the solution state

is supplied through an adhesive feed hose 27a, and

15 compressed air is supplied through an air feed hosa 27b.
The adhesive l1lc 1n the solution state is sprayed from

the tapered tip of the spray gun 27 onto the side surrface

of the several innermost layers in the strap coil 11.

In still another arrangement, the adhesive llic

20 may be applied on the top side of the innermost layer
of the strap coil 11 as well as on several innermost
layers laminated along each axial end of the winding
roller 31. As shown in Fig.'26, when the adhesive 11lc
penetrates sufficiently into the gaps between the strap

25 layers laminated along the axial ends of the winding



| oadability test (drumset test), each pol ypropylene strap coil unit was

| baded' on and unl oaded fromthe reel of an automatic packagi ng nachi ne.
After 10 tinmes of 10 | oadi ng/unl oadi ng, none of the strap coil bacl~:ed by
Sanpl es 1-3 showed unwi nding or disintegration on its inner cylindrical
surface. In a conparative exanple perfogfed with respect to a pol ypropyl ene
strap coil which was not backed by a shape retention plate, the 15 inner
cylindrical surface of the strap coil was unwound after five tinmes of

| oadi ng/ unl oadi ng. 3. AUTOVATI C PACKAG NG MACHI NE The fol | owi ng description
is .directed to_an 2U autonmatic packagi ng machine for strapping

corrugat ed cafabo&Fd HUXFﬂe(ﬂQEﬁszénélﬁnFHSFh@%ﬂﬁ??ﬁt?ﬁelePethéss strap
coil 11 of .the present invention. The operation of this automatic
packagi ng machPRE P& LYERSEtiT AN 9 ust 4T et | P Ei P SYCAR abfBRati C
pacl ~: agi ng machine 40 includes a 80 stand 41 for resting an item 47 such
as a corrugat e8Y8ar q5dar P bbx HAHNEN °&r dH% Whireh"St dRdd Fvetl the item 47
pl aced on the stand 41. A cassette-type strap coil reel 50 | oaded with the
corel ess strap coil I21tP& FRsEa¥ed=0 EhﬁhédéesﬂéﬁnéﬂcsﬂéeaBPlﬂﬁ@ 8fand 41.
Wth the atrag coil 11 | oaded on the reel the strap 1lla is dramn out by
a pair of feeblPolPe¥rE 43 ﬁgnedété%elplao&é%n%? fhalepdngngiashg!
tenporarily stored therein. The strap 1la held in the keep box 44 is 10
conveyed by a®8H60f&rtas wheldanpai ¢l o8 dt aw-tdif adigerge 11c may not

necessarily cover the entire circumference of the
laminated strap lla, but instead cover a part thereof.
For example, as shown in Fig. 27, the adhesive 1llc may

10 be applied on eéch side surface of the strap coil 11
in the form of stripes which stem from three
circumferentially spaced positions and extend along
the whole radial length of the strap coil 11. In this
arrangement, all laysrs of the strap lla laminated

15 along the axial ends of the winding roller 31 are bonded
together by the adhesive 1lc (Fig. 28).

In further another arrangement shown in Fig. 29,
the hot-melt-type adhesive 1lc is coated in the melted
state on the entirety of the inner cylindrical surface

20 of the strap coil 11. As i1llustrated in Fig. 30, the
adhesive llc solidifies to bond together the adjacent
rows of the helically wound strap l1lla which constitute
the innermost cylindrical surface.

As a method of such adhesive coating, the melted

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



45 to the arch 48. The strap 1la proceeds along the arch =~8 and straps the
itern®4 7 placed on the stand 41 . Fig. 40(a) and (b) illustrate two types
of packagi ng machir.~es 40 which d=ffer in the installation 1~ position of
the strap coil reel 50. In Fig. 40 (a) , the spindle for the reel 50 is
housed inside the stand 41. In Fig. 40gg8) , the spindle 49 for the reel 50
projects frorn the external side of the automatic packagi ng machi ne 40. 20
The packagi ng machi ne of the present invention is equipped with a strap
coil reel which is applicable to both types of packaging machi nes. Fig. 41
is a section of. the cassette- e st co r the corel ess
strap coil li?%%%dgﬁlcfi The" %%g? §6rﬁ§1eq5365§ %lw%cover 57?

covering 81 .t he SI e surface o t he strap oi |, is a

section of the ¥&Rl * ﬁftﬁ“?ﬁb c8Pert 7 54 THe" S sf?a%gggllqﬁﬂg%eﬁnved

d Fig. 42 (b d th f t k di t f.th
2nin k?g. 42(?3515 ?%SksfFéégc0|TeQ§%“°§g co%ﬁplsggt Ireggug d?e %Tep?aggg

th t | d f t d 52 h t at abl
rount Edeéne;ﬁﬁﬁikﬁé&% g By IR e Pedl i it BPE’?écséf s Ay
[ 1 trat d d U t fitted th
AV EASA SR %&Fbg%ﬂlcvu&??}?C{)f%vfégﬁggflf%ﬁlof’ﬁs' QREIRR NI LEEED Oh the

stand 41. The rotatlon of .the sglndle 49 is sto Eg bé spi ndl e brake 42 .
The screw rodf%®litla xTBIAaRF§2PARESdE fafdt: § ht =GP &t Beaf thé"q Rfreme end
with a handle 1~ 53 for turning the screw rod 52. A cylindrical sliding
menber 54 is YtF ARYSBAVENLLSer BWEr bl %?esw%%Féﬁﬁv?ﬁéeéwlﬂfﬁﬁcﬁeﬁﬁér 54

slides in the axial _directions of the
removal of the winding roller 31 from the strap coil

11.

10 In all embodiments of the adhesive-bonded strap
coil 11 as mentioned above, it should be noted that the
strap 1la is pee}ably bonded by the above-exemplified
adhesives.

As shown in Figs. 31 and 32, the strap coil 11

15 obtained in any of the above-described manners may have
both side surfaces covered by a pair of pads 12. The
resulting strap c¢oil wunit 10 1is suitable for

transportation and storage.

20 2. PACKAGING STRAé COIL UNIT
With reference to Figs. 31 and 32, a packaging
strap coil 10 is prepared by placing a pair of pads 12
on both side surfaces of the strap coil 11. Each of
the pads 12, which is made of corrugated cardboard, etc.,

25 is shaped in a disc whose ©outer diameter is



screw rod 52 in cooperation with the turn thereof. The screwrod 52 is
surrounded by four core plates 20 55 which perpendicularly stand on the
side plate 51. The core plates 55 constitute a core elenment which is
inserted into the hollow 11b defining the axis of the core |less strap coil
11. The, core plates 55 are curved suchgghat they can | ocate along the
inner cylindrical 2~ surface of the strap coil 11, after. inserted in the

' 82 hollo~,a 11b thereof . Each core plate 55 is linN ed faith the sliding
menber 54 screwed on the screw rod 52 by a pair of parallel link rods 56.
The four core gr)ll ates 55, corresponding pairs of _lin): rods 55 and sliding
menber 54 conStPEHE St patdl FBF SRR AfecdHyht shf E\EEOF’BFﬁ‘é’I VO Mhen t he
screw rod 52 |s turned to displace the sliding nenber 54 away fromthe side
plate 51, thelpardlq °?FRR Précﬁﬁﬁl Eﬁ\durh“f'ortrﬁ‘i/r%r?ﬁ@sff’ﬁé‘e(?orté’e&"a? es 55
closer to the screw rod 52. On the other 10 hand when the screw rod 52 is
turned rever s TR Ui Spi3RE thP s Ay rfittber® 54 1OMERY tHE Si dd*Tover
51, the parallel link machamsm uniformy brings the core plates 55 farthar
away from t he S¥dreWd Foe@ 52 hadhere £A&8 1% difhG rﬁé%%? 5£4dochtes cdBsest to
the side L~ plate 51, as illustrated in Fig. 43 (a) and (%) the core

pl ates 55 it @atre! kafmt @58 af r BHEERE NSy rgee 520 URder t hiléPcondidd on, the
core plates 55 are circunferen tially spaced fromeach other along a
concentric ci cOns oftihesserepngot2B2vh2ghwhénhere @grd rdterdit Si<9§ nserted
in the hollow 11b of the strap coil 11, the core plates 55 are displ aced
away from t he s$¢rféf ¢ orlf 52behertelnp teP bk 11-

Fig. 33 is a plan view of the pad 12, with the

central flaps 12a unfolded. The central flaps 12a are

10 folded along a circular dashed line 12c given along a
concentric circle of the pad 12 and which has a diameter
substantially equal to that of the hollow 11lb defining

the axis of the strap coil 11. The area encircled by

the dashed line 12c is cut along twelwve dividing lines

135 which radially ekxtend from the centre of the encircled
area, so that the encircled area is circumferentially
divided into twelve fan-shaped equal sectors (i.e.
central flaps 12a). The central flaps 12a are folded
along the dashed line 12c¢ into the hollow 1lb defining

20 the axis of the strap coil 11, at a right angle to the
ring 12b which surrocunds the encircled central flaps
l12a. As a result, the pad 12 provides a hole in the
centre thereof which opens through to the hollow 11lb.

In order to secure the pad 12 on the strap coil

25 11, anadhesive is applied on the entirety of one surface



pressed against tt-ie inner cylindrical surface of the strap coil 11. In
this state, the cover 57 of Filg. 44 (a) 2~ and (b) is put on the side
surface of the strap coil 83 11. The cover 57 conprises a cover disc 57a
whi ch corresponds to the side surface of the strap coil 11. The cover disc
57a also includes, in the mddle of the,nadius thereof, four projections
57b whi ch perpendicularly e.~tend fromthe cover disc 57a and which are
circunferentially equally spaced fromeach other. The tip of each
projection 57b forns a hook. Wile the core plates 55 are displ aced
renmotest fromthe screw rod 52, the projections 57b enter the space 10
defined by thefcohe phdt &8 Bhighdikate fhekr thiepsiHGoRed fatce o ititeer nal
surfaces of the core plates 55. On this cassette-type strap coil reel 50,
the strap coi$tiapi soidaded. actoe didngstyet beeflgitt bt dpongsstheppads n the
reel 50, with the cover 57 is renpbved, the handle |~ 53 integrated o,n the
extreme end of2t hedséhew stothb2cd 51 opér aApedtheturhehelscrew roddB2 in a
given direction. In this connection, the sliding menber 54 noves away from
the side platk2Blofandet pedcorle pFing e mdednt$ ot htysstpdeveifesers toF t he
screT.~ rod 52. Consequently, the 20 core plates 55 forma core el enent of
reduced didametke st¥eaphceéfet bncend o gedrdh)f Lap s i @r g Rens®e pl at es
to the inner cylindrical surface of the strap coil 11
surrounding the hollow 11lb.
A method for producing the strap coil unit 10 is
hereinafter described in detail. First of all, a strap
10 lla is wound into a strap coil 11. In the meantime,
apaircﬁfpadélZshownjleig.33arepreparedandcoated
with an adhesive, with the central flaps 12a unfolded
with respect to the rings 12b. The pads 12 are then
positioned, as shown in Fig. 34, such that the adhe-
15 sive-coated surfaces of the rings 12b correspond to the
side surfaces of the strap coil 11. The rings 12b are
pressed against the side surfaces of the strap coil 11
to effect adhesive bonding between each other.
Lastly, the central flaps 1l2a in the pads 12 are
20 folded along the dashed lines 12c, at a right angle to
the rings 12b, into the hollow 11lb formed along the axis
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



55 |ocate in
el enent, the

core plates 55 2~ to enter the hollow 11b forned
strap coil 11. The strap coil 11 is allot,~ed to slide along the core

el ement unti |
referring to

the vicinity of the screwrod 52 to forma contracted core

Strap coil 11 is fitted on the core elenent, wth allow ng the

al ong the axis of the

84

its side surface contactsgwth the side cover 51 . Dle:~t,
i

Eig. 45 (b) , the handle 5

S operated to turn the screw rod

52 in the reverse direction. This tine, the sliding nenber 54 noves toward
the side plate 51, and the core plates 55 uniformy slide assay fromthe
Conse quently, the core plates 55 e:~pand the dianeter of the
10 core el emehtraAt CrHils o  Pr@eepkt dedglr A F At e’ oP SR ReCéolr@epl at es

screw rod 52.

55 uniformy

conme in contact with the inner cylindrical surface of the

strap coi |l lledaesogdditiy tdterdwl 1 by 1e¢batByadiashlEes nyt dhesebfacglsat es 55
still further a.aay fromthe screwrod 52, the 1~ core plates 55 are

pressed hardeefagae nstreahecd hherl cylHemee cadusinfateans pohé astirogp o¢oi |

11.

The screw rod 52 can be turned until the sli ding menber 54 cones cl osest
to the side covera§k, hrriheadndy ¢ he toore qvliat 8o 1851 0d &h ber eagkildabl e in

a uniformand 20 synchroni sed manner constitute a cylindrical

of circul dr setiednupwhereby arwtivore witementeir axes aligned in the

10

20

vertical direction. Further in this strap coil unit
10, the central flaps 1l2a are turned into the hollow
11b formed along the axis of the strap coil 11, and they
are bonded by an adhesive to the innermost layer of the
strap 1lla which constitutes the inner cylindrical
surfacecﬁfthestraﬁcoilllsurroundingthehollowllb.
Due to the adhesive-bonded central flaps 12a, the
innermost end of the strap 1la does not unwvind by itself
and so the strap coil 11 remains firm and solid, even
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
is loaded on a strap coil reel mounted on the packaging
machine. As the edge of the strap lla is free from
deformation or bent, the strap 11la can be smoothly drawn
out fromthe strap coil unit 10. The smooth drawing-out
action of the strap 1la is not deterred by the presence

of the pads 12 which are adhesive-bonded on the side

core el enent



p,r'essels' on the inner cylindrical surface of the strap coil 1~ to shape the
hol l ow 11b into a circular section. Thus, the core el enent conposed of the
core plates 2~ 55 can rectify the deformation of the hollow 11b of the 85

strap 11. As shown in Fig. 46 (a) , ~,ahen the hollow Il b, which should be
circular in section, is deforned into amp2oval section, the strap coil 11
has a simlarly deforned oval section. D onetheless, the core elenent ~ is

inserted into the hol Iow 11b by reducing its dianeter. Once inserted in
t he hollow 11b, the core elenent is dianmetrically expanded by displ acing

the core pl atggr‘:?%c%wayogrgmet P%rsé ,:ec‘i"%{Pg}?z i@hquqL%%%ggggswpphr oni sed

manner. Eventua the core el ene r orns the ancf t he

strap coil 11.0060.3 cireplar seetanJ(Fi0. 46(A1) . fhLer Lhe sty ap coil 11
u

is fixed into a cCi ar section, the cover IS put on € strap coil 11.

As shown in FLg, 4 b the, surface_of .t he .cover,  di 7a |.~ which nmounts
the projecti o!rzlgeS?%ri s[)pdoosll‘ i%?]eﬁsf?aggltcée gccle\pvﬁst%a?ﬁgsgiegelgu\rggé%e of the

strap coil 11, Insi t he core, el enment praovid by di splacing the.core
pl ates 55 farThés aggla)?rferadm Ynécgcrle?/v rl%&f 5§$gfhe°tgrgﬁgctslto%%p 5§Lblaare

al | oved to advance into, the gpage thetelqy W the 20, [eLpLainlag contact with

the internal Suffaces o € core plates .~ I'n due course, the coVer disc
57a cones in }ggntgaq{hwi t@ thelzi de Ssurg a_ceugf. etch:eeéj?ttrcgpagogl_{ %15_,5 .ivne whi ch
state the hoof22& &S netf7Bs 16f t'ife Bt bj BEPP S 57b- Thetk “ffig %i’nt'et nal
surfaces of tggﬁggfzéﬂégffng?h. Besides, the innermost end of the
strap lla peels off readily from the central flaps 12a.
When the strap lla runs out in the strap coil unit
10 10, there remain a pair of pads 12. Each pad 12 can
restore the original flat form by returning the central
flaps 12a level to the ring 12b. BAs the pads 12 in flat
form are suitable for transportation and storage, it
is easier to reuse them repeatadly.
15 As the adhesives coatea on one 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 exhibit 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 stuck on the entirety of one surface
of the pad 12, p;ior to the formation of the dividing

lines for central fiaps 12a. Thereafter, the central

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



2~ as shown in Fig. 41. The cover 57 is thus held on the 86 core elenent,
with the cover disc 57a covering one side surface of the strap coil 11.

Foll owi ng the |l oading of the strap coil 11, the reel 50 is nounted on the
spindl e 49 of the packaging machine 40. Plhile the strap |Ila is dracan out
fromthe strap coil 11, the reel 50 rotages along with the strap coil 11.
As specifically described above, the inner cylindrical surface of the strap
coil 11 is supported 10 on the entire e~hternal surface of the core el enent
conposed of the, core plates 55, and thereby stressed into a circular

ner nost | ayer b LRG: qHUGY| Ao T Ay S hor doh, STREC B PR Sea 1l 10
b i nner ot end. THE* PEGE 00 e I LTE S 5 hakh BF o Pght hat BFFal  such
Tordity wheh OBy CERe Pod 501 S0 T &P 68 COPERLIANT Yy | 1 b sl HAEOG( the

nertia, The TBBI T oft % hie€ enBadi TRAT | & 0Ee Ghet TbY acktriehasa o r ap

coll 11 of the [olloying 2 spedi figation, fhe styap col| A1 T pyepared by

polyethylene terephthalate (PET), po;yethylene (PE)

and other thermoplastic resins. The pad 12 is shaped

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 flat
pads 12 with unfolded central flaps 12a on the side
surfaces of the strap coil 11 and then inwardly folding

15 the central flaps 12a. As an alternative process, one
of the pads 12 with folded central flaps 1Z2a may be set
on one end of the winding core of a winding machine,
prior to the winding of the strap lla. 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
produétion, the finished strap coil 11 already includes

25 a preventive structure against its unwinding or



87 helically winding the strap 1la. Stray 1la Material . polypropyl ene
Length © 2,000 mWdth . 15.5 nm Thickness : 0.65 nm Strap coil 11 |nner
dianeter . 250 mm 10 (di aneter of the hollow 11b) Quter dianmeter . 455 nm
PJeight . 9. 6 ~;g ~n the reel 50, the core plates 55 are designed to give
15 a core elenent having an outer dianmeggr of 250 mm as neasured when the
core plates 55 locate renotest fromthe screwrod 52. In order to test the
packageability of the specially designed reel 50, the packagi ng nmachi ne 40
20 was practically operated to strap various itens, as equipped mﬁth the
reel 50 mhlch was | oa trrith the a QUe, S Lopyle tr In
each polypropfleneL g§%168}|dff r}gnel%lnnerm)sf é ?eé 9? 83 of t he
strap 1la wer nded shown Fi by t he A nel t - bo ed [eas lle

f or med alongifﬁﬁf %Frphz}y 8FCPH% ‘?%% perf%ﬁ%tlons iﬁd Tﬁgistrapsc0|ls 11
were then defor 0, ap_ova ction,_respectivel with an eccentricity
ot of 1o06 A6k Hkd igfép(%%fgtﬁlat o BT het PA T B T OHARRES Mner

di anet er/ shortest inner er in the' hollow 11b). The test proved

t hat , cahlleﬁﬂﬁﬁﬂefoFﬁﬁf%ﬂ?%b REPFYCFE Yidre | oaded on the reel 50, none
of then1shomed unwi ndi ng or disinte ratlon of the strap 1la.on the

i nnermost 2cyl i ndri cat SUTTate BIRTheVSt+ap~edFfa1gn E@glﬂEElrﬁﬁ YeQ&ry strap
coil 11 in the reel 50 allowed the Eackaglng machi ne 40 to draM/out t he
strap 1lla smﬁﬂ?ﬂ?uFSaFWeQQHﬁﬂ?nﬁﬂ ehdlr EfglS4Pdv@nt a9 Yeuvi &% BF “anot her

strap coil reel
release paper on the adhesive-coated surface. The

('D

release paper prevents bonding between the pads 12
piled up on top of each other and thereby enables safe
10 transportation of a large number of the pads 12.

As shown in Fig. 35, the pad 12 may further
comprise a plurality of triangular external flaps 12d
which project outwardly from the outer circumference
of the pad 12 and which are circumferentially equally

15 spaced from each other. To provide a strap coil unit
10, a pair of pads 12 are firstly positioned face to
face with one side surface of the strap coil 11.
Secondly, the central 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 surface 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



60, cai'th the strap coil 11 |oaded thereon. The reel ' 1~ 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
removad; and Fig. 48(b) is a front view of Fig. 48(a) taken in the 20
direction of the arrow A Fig. 49(a) i side view of the reel 60,
partially broken away for description of its operation, with the strap coi
and the cover renoved; and Fig. 49(b) is a front view of Fig. 49(a) taken
in the direction of the arrow A. The reel 60 2~ includes a screw rod 62
which is externally threaded 89 at theﬁe:~trene.§n @QQ adj acent . portion
thereof, and higpsefshApedefirradd fgrate 163~ TS Seeured” al'°the basal
end of the screw rod 62. The screw rod 62 and the fled plate 63 are

posi ti oned pe?panef ctlrars Frart hlRebpect<3d RAGE bt ARP T IMREr e T thé "scr ew
rod 6~ eritends through the centre of the.fimed,glgte 63 Ige w?g%e

ci rcunf er encetbf TheaPfeed It 4@ 632K Sgbf i TR BFIL G BE 156 6k 63a
whi ch projects toward the extreme end of the screw rod 62. The Egjecting
edge of the ghireiIhREFon B3P FEN H1ghttsSiHdAq Hed WPHHF T%eSgect™ t o t he

axis of the screwrod 62. The disc-shaped fi:~. ed plate 63 és eg%i%ped
caith a pdir ofntsed Halaes 63 @WhiscH i btndPP R t4O&H rdd 63°578 “whi ch
constitute a core elenent to be inserted |~ into the_hollow 11b %Ejﬁhe

strap coi|l 11lwiEachAnoidhRe i¥er EohEl§esl 62 o Fee<L h MEalhy 2P ©
hal f-cylindrical core plate 64a and a hal f-annul ar fIaE%e 64b, wherein the

fl ange 64b prodfect ¥hewmt wdrallsk warl ek behdt B8l AP | §FFoR-LRE BEsQ™ Si'fe of the
core plate 64a fitted in the fi-.--.ed _ _
another, the pads 12 of this kind also prevent

deformation or bent of the edge of the strap 1lla
10 constituting the side surfaces of the strap coil unit
10.

Another embodiment 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 coil unit of the

15 present invention, provided with a shape retention
plate which is longer than the inner circumference of
the strap coil; 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.

20 Fig. 37 is a front view of a shape retention plate
applied to the , strap coil unit. Fig. 38(a) 1is a
perspective view of another shape retention plate; and
Fig. 38(b) is a section thereof as applied in a strap

coil.

N
n

As mentioned above, the strap coil 11 has the



20 plat'e 63 . Wen confronted to each other, a pair of core halves 64
constitute a hollow core element in the formof a truncated cone. The basal
side of each core plate 64a surrounds a half-circunference of the guide
portion 63a of the 2~ fixed plate 63. At both ends of the basal side, the
90 core plate 64a is pivoted on the guigg portion 63a by pins 65, such that
the e:ttrenme side of one core plate 64a can approach and recede with
respect to the counterpart of the other core plate 64a. The lateral sides
of each core plate 64a are inclined relative to the flange 64b, so that the
core plates 64a can forma truncated cone mhﬁp_thg extrepe sides thereof
are al l owed tb"BppPEAth St §dl Iy A& *Aownt @ i Fi S 2%, "Fhe PRPEAAEd extrene
end of 10 the screwrod 62 is screwed with g nut 6, after the core el ement
is conpletel yFFtt &8 Wit M ihetStPAPLedi °f £ SafF hente-~i Thet Ré*é®ver 67
Fig. 50(a) is a side view of the cover 67, and Fig. 50 (b) is a front view
of Fig. 50 (aJ°taketih the IF2idi r 8BPPEHME & hé Sar FBAFACS Ehe Tert 67
conprises a cover disc 67a which includes a hole 67b in the centre for
passi ng the sEPBRIESA6L.2 FF bAT oRE 28\ F fERESBF 1 PRe PAGVE U sEP6PR, *& pair of
gui de pl ates 67c_project perpendicularly at two opposite positions on a 2()
concentri @ ci FelLéedf ark Hoier 698, 1BACh THE d& Pt alt el BcofstBEr $&d 38 ong t he
circunference of the concentric circle of the hole 67b, and its width
decreases gratifall y1towdRg FHEPRead tElerictt PIBEt Swebh ithe §diddeE prét%es 67c,
a pair of parallel 2~ push plates 67d extend perpendicularly fromthe cover
91 disc 67a aPftwd opposhe&isosFErdAs WChh féspeetYPEoPHEHsi® &M The
push plates 67d are tapered towards their heads and project slightly |onger
t han the gui decplvasés B7c. 2ORaids stcap Tdi P rideineetetee BirEp cG | 11 is
| oaded through the follow ng process. Firstly, with reference to Fig.

51(a), the extredbogirdbsslvfel pui ptbercohe s vexnBai g s gpipvotaltiyre
confronted to each other, so that the core plates 64a together constitute a
core 10 of used paper and recovered plastics in a ground state.

The length. of the shape retention plate 92 is
substantially the same as the circumference of the
hollow 11b of the strap coil 11, and its width 1is
substantially tk'ie same as that of the strap coil 11.
15 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 1lb, the resilient force
Stresses the shape retention plate 92 against the inner
20 cylindrical surface of the strap coil 11, whereby the
shape retention plate 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 and overlap each other at the end portions

25 (Fig. 36(a)). On the other hand, it may be shorter than



10 ‘el enent in truncated cone form faith one end being dianetrically
contracted. The core el ement conposed of the confronted core plates 64a is
inserted, fromits contracted end, ,into the holloe~r 11b of the strap coi
li. 1~ When the core el ement advances in the hollow 11b to a certain
degree, the side surface of the strap ceil 11 cones in contact with the

fl anges 64b of the core halves 64, as shown in Fig. 51 (b) . At this stage,
the cover 67 is positioned to the core halves 64 such that 20 each gui de

pl ates 67c can advance between the opposing |ateral sides of the core

pl ates 64a. ey _sliding the cover 67 toward the strap coil 11, the heads of
t he push pl at gEQG‘}‘B“& t Er S SRS Britt dYEy Sb'if"’t%e‘:poclolrellplaé‘t%ée@’f, with
pivotally disglacin the core plates 64a jn 2J the direction of separating
the extrenme sPdESR RGEHFCT §5°f £EM it vt her FAPrer % Rhit e, the heads of
t he gui de pl ates 670,advance_alon% t he opposin%_lateral sides of the core
pl ates 64a,, cdith pi-dot dl'l'yL4i8FIFEGTF thBOGdrte 3 Bt @3 B i stiee
direction of separating the extrene sides thereof further from each other.
By sliding th&etsveri®wy Pdattfe PEnfMentirnplsRoAHes 67d @M GHidRE pl at es
67c open the contracted end of the core el enment conposed by the core plates
64a. Hence) tHe oYl Xt ePbREei &6 oPEEd SNt & OF YT nelR £ EGP £f 6PMIWKISCh has a
U circular section and an axi.ally uniformdiameter. In consequence, the
ext ernal surfacesisgf otfthé lddre P SdseB4d e pt 2§defCalhrnyt IR Lsther
cylindrical surface of the strap coil 11 to retain the circular section
thereof . |~ VWisl®3he'fevreaplatescBdaraerdoppPERied COMPETIRLE core 6] ement

inacylindrical form the flanges 64b of
of extensions 94 having a width corresponding to the

slits 93. The shape retention plate 96 is rolled and

10 inserted into the hollow 1llb, with the extensions 94
fitted in the slits 93. When the shape retention plate
96 is stressed by the resilient force against the inner
cylindrical 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 or
slippage of the end portions.

For the same purpose, the end portions of the
shape retention plate may comprise a pair of inverted
L-shaped extensions, which are hooked with each other

20 inthe rolled state. Anyother arrangement 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 deFachably connected, the shape retention
plate may overlaplét the end portions or at the con-

23 nectable portions only.



the coré halves 64 stand perpendicularly to the screw rod 62 and contact
with one side surface of the strap coil 11. In this state, the extrene end
of the screw 20 62 projects fromthe cover disc 67a through the hole 67b
provided in the centre thereof, while the cover disc 67a contacts with the
other side surface of the strap coil liygTo conplete the |oading of the
strap coil 11, the 2~ cover disc 67a is secured to the screw rod 62, as
shown 93 in Eig. 47, by screwing the nut 6 on the extrene end of the
screw rod 62 projecting fromthe cover disc 67a I n pacl :agi ng use, the

strap coil reel 60 |oaded wth the str mount ed on the spindle
49 of the packagi ng® hﬁCh?he ﬁ@wsTﬁé§+%£gg ? Ehlé 2hBB8i hehE " E ¢ °Fesi gned

to accomodat e. a st coih 11 of ..the Iomnn lel atlon he strap

coil 11 is pr%band ﬁy”mb?Fd%?T%rhfﬁauﬁﬁg? He s? At Hfap °tta

Pl at | . L 2,500 t ~ Th k ;
0. 65 rm Stri pLEGRIE °€§h%2%%g?8?aaa ade%%‘t%ﬁ e%agﬁefs?e&t PRSI Fow 110)
Qut er di aneter 450 vg g 12 % In the reel t e cgre pl at es

64a are desi ghad tB“gFVéS 2 BBPE {&dent é&Fﬁbcﬁﬁioﬁﬁﬁ‘ &f28f 200 nm

as neasured when the core plates 64a are expanded 2 dlanetrlcaII%.
retention plate 97 between the edge pileces .

Therefore, the shape 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 wouncIj along the axial ends of the strap coil,
and prevent the disintegration therect.

Any of the above-mentioned shape retentionplates
92, 96 and 97 is reusable and therefore economically

15> 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 a thickness

20 of 1 mm. Sample 2 has a length of 600 mm, in which two
slits (length x width: 35 x 30 mm each, parallel to the
widthwise direction of the plate) are provided at 50
mm inside of one end thereof, 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



94 In order to test the pac~:ageability of the specially desi gned reel 60,

t he pack: agi ng machi ne 40 was practically operated to strap various itens,
as equipped with the ree 1 60 which was | oaded with the above polypropylene
strap coil 11. In each polypropylene strap coil 11, the innernost and

out ernost ends of the strap 1lla were bom$ed as shown in Fig. 1 by the

nel t - bonded areas 1lle forned al ong the periphery of the perforations 11d.
The strap coils 11 were then de t() forned into an oval section,
respectively, with an eccentricity ratio of 1.00, 1.05 and 1.10 (cal cul ated

as the ratio %%e ttoeng%sta,tame& @h@&mtlﬁféﬁ%‘ﬁéée%ﬁaﬂe@eﬁ -fhageler d ct‘qlé he

hol | ow 11b). est proved that e defornmed strap coils 11 were

| oaded on 1 he L~ 1ee! 80, 199n8 9l Jhe shoued; unuinding of; i siategration

of the strap on t |nn mhst cylindri cal ace of the strap coil 11.

gosi des, every AP Goily HalBikht teelo .2 %Rt@eqng@etrtaqc KAl nok gachi ne

40 to draw ou e strap 1a S otth I nner nost en The reel 60

is preferabl yl,lr'rtaldLOW O’fa‘:’t g%rlt ri‘_aneso‘tc)F1 ?SC%EQ} gtlx%rggtteﬁ(gesost nglg core

hal ves 64, the Fixed sone require
rigidity, whereby the reel 60, rotates effr 2o the
strap lla Trofl é’s??%ﬁgcoyl T 664 stops read %M%q%hen ro?atlng by

inertia. In the aboye odi nent e_screw d 62 |s d si gng d to be fitted
on the sprndlcxﬁfQ) tﬁgq a%ufeﬁcﬁg ﬂﬁ ?%% i iftern ?rvely, the screw
rod 62 may be tegrated, fait the S |nd e_49, I dual role
of the spindl & 4§ﬂ§ﬁg£f $E°dw PEP BTSSR BEI ﬁ§g¥§f d%{f% af the
conmponent s of the cor nt in th e 6 ), ar |n1te to a pair of
core hal ves eLEW nqh?aﬁa§oﬁg dom un@ & pEE Ehfy O?Ecore

pi eces (e. g. arter core greces : StrII anothe strap gorl reel .70 is
illustrated i ®F BYUAF 4fdPR6 angﬁbﬂﬁﬁ?tﬂ% f%f 1€ % 8827 bn and
Fig. 52 (?b is a schepatlc section taken along the 3 Fig. 52.
(a) . The'Peelt°RF1R8Y H3eS 3L 1A 1 oW BRaPL ff?MﬁEﬁa?ngl n9§&?%% Rédl e 49
of the packagi ng nachi ne_40. The sgrndle 49 extends through the inside of
the shaft 71 &R EFfi hafeShBHSChBNYGIS AW Herdot ntaReaEhaPt o711 BRd t he

shaft 49 inserted the rethrough are
inner cylindrical surface. In a comparative example

performed with respect to a polypropylene strap coil
which was not backed by a shape retention plate, the
15 inner cylindrical 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 of'the present invention. The operation
of this automatic packaging machine is schematically
illustrated in Fig. 39.

25 An automatic packaging machine 40 includes a



2U rotatable in syncY~ronism The distal end of the spindle 49, which
projects out of the shaft 71, is formed with a groove 49a. One end of the
shaft 71 corresponding to the basal end of the spindle 49 concentrically
hol ds a di sc-shaped side plate 72. 2~ The shaft 71 is surrounded by four
core plates 96 74 which constitute a core elenent to be inserted in the
hol | ow 11b of the strap coil 11. Each o80the core plates 74 has
substantially the same |l ength as the axial |length of the shaft 71, and each
is curved in the 5 circunferential direction of the shaft 71. The interna
surface of each core plate 74 holds a pair of sliding shafts 73, each being
appropri at el ys spaeed1if gem thawotherahnitbe axi aludh rectd odo pfuheeshaft 71
and extending in the radial direction of the shaft 71. A kO pair of sliding

shafts 73 arecstddably pegoanvdad etk dm 48 palilc 0k teyd NdriGAl hhrok ders 75
mounted on the shaft 71. In all, fo~,r pai rs of holders 75 extend radially

fromthe shaf{77dia@sacbhcd eyietd ad1y equaldyespaceqdpd~stiam eagh ot her.
In each pair, the two holders 75 are separately disposed in the vicinity of

the ends of theeshafd vdagEach,isdi diRg shafé1d3si ssddglabby 1anth is
hernmetically fitted in the holder 75. A pair of sliding shafts 73 nounted

on the cose plRkeaT4ed & EGUIPPEL W-hR 12Q aidabF Phet 8RSIRN SPIings 76. The
tension springs 76 stress the core plate 74 toward the shaft 71. The shaft

71 includes an air pasgagge 7k Wi & comun £ad 8% M every shol dere 75.
Both ends of the air passage 7la open at the distal end surface of the 2~

shaft 71 COI’I’@gPQBdlifIQ itsodI:Qang@E %ly 9%10}; otNe 8RN Bars 43 inside
a keep box 44 of the stand 41 and temporarily stored

therein. The strap l1lla held in the keep box 44 is

10 conveyed by a shooter 45 and a pair of draw—-ocut rollers

46 to the arch 48. The strép lla proceeds along the
arch 48 and straps the item 47 placed on the stand 41.
Fig. 40(a) and (b) illustrate two types of
packaging machines 40 which differ in the installation

15 position of the strap coil reel 50. In 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 equipped with a cover 57 for covering



97° 49. One end of the air passage 7la is an air inlet 71b equipped with a
check; valve, and the other end is an air outlet 71c which is opened and
closed by an air outlet cock 77. rrlhen conpressed air is inj ected in the
air inlet 71b froman 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 conpressed air in the air §assage 71a is supplied to all of
the holders 10 75. The air pressure allows the sliding shafts 73 fitted in
the holclers 75 to slide outwardly agai nst the stress of the tension
springs 76. The dis tal end of the spindle 4 9 e:ttending through the

shafts 71 is concentitl GallyaddtledeWet B8 i SCo 11 $haped cover 78. The
cover 78 is secured on the spindle 49 by a nut 79 screwed down al ong the

groove 49a forned af;fhe,digtak sends of ct Be_spi pAker481 whth,kegpiag in
contact with the edgesS of the core plates'74. In the reel 70 of this

structure, theostrapoghb 20o1dckgploaded:in:thetal! awngsganners)To begin

with, the nut 79 and the cover 78 are detached fromthe spindle At this

stage, each core,plake (Ads SidessedLouard hashafie 74; by bhehensi on

springs 76 fitted on a pair of sliding shafts 73. Therefore, the core 2~

el enent C@Wp0§§908fAH}ﬁeF9;Br.e4?|( gyes %ﬂei§tgéﬁ@${i%ély50 comprises

a side plate 51 placed on the external side of the stand

41 and a screw rod 52 which is rotatably mounted on and

perpendicularly projects from the side plate 51. As

illustrated in Fig. 40(b), the screw rod 52 1is

10 integrally fitted on the spindle 49 which

perpendicularly projects from the external side of the

stand 41. The rotation of the spindle 49 is stopped

by a spindle brake 42. The screw rod 52 is externally

threaded and integrated at the extreme end with a handle

L3 33 for turning the screw rod 52. A cylindrical sliding

member 54 is screwed on the screw rod 52, whereby the

sliding member 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 1lb defining the axis of the

coreless strap coil 11. The core platgs 55 are curved

such that they can locate along the inner cylindrical

25 surface of the strap coil 11, after inserted in the



Qa'contracted and approaches the shaft 71. Wiile the core plates 74
constitute the core el enent of reduced dianeter, the strap coil 11 is
fitted on the core plates 74. Even if the strap coil 11 has a deforned oval
section, the contracted core elenent allows easy fitting of the strap coi
11. After the strap coil 11 is fitted on the core plates 74, conpressed air
is supplied into the air passage 7la th#9dugh the air inlet 71b which opens
at 10 the distal end surface of the shaft 71. Since the air outlet 71c
remai ns cl osed by the cock 77 throughout the air introduction, the air fed
into the air passage 7la is supplied to all holders 75. The air pressure

allows the sligingushablenddebictt edai-h thehphders sE5ikoishide irroutwardly
agai nst the stress of the tension springs 76, whereby the sliding shafts 73

mounted in paigs QDiEfi%gCQr{e‘?ntF%@t§§ Jaroutwaidl vl spdace the sangyin a
uni form and synchroni sed manner. As a result, the core el enent conposed of

the core plates, /A expands, diamefrhgallys 20 unthk Eber-exbeengh ssuiface of
each core plate. 74 is pressed against the inner cylindrical surface of the

strap coil 1l55'1p,23$20G &td PRy WL Lhe ©xPansi eBqaf stdhe. core1ekemgnt, the
section of the strap coil 11 1S
3 member 54 constitute a parallel link mechanism.
Accordingly, when the screw rod 52 is turned to
displace the sliding member 54 away from the side plate
51, the parallel link mechanism uniformly brings the
core plates 55 closer to the screw rod 52. 0On the other
10 hand, when the screw rod 52 1is turned reversely to
displace the sliding member 54 toward the side cover
51, the parallel link mechanism uniformly brings the
core plates 55 farther away from the screw rod 52.
Where 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 remotest 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 core element is inserted in the hollow
1llb of the strap coil 11, the core plates 55 are
displaced away from the screw rod 52 thereby to be
pressed against the inner cylindrical surface of the

strap coil 11. In this state, the cover 57 of Fig. 44 (a)

25 and (b) is put on the side surface of the strap coil



re-forméd into a circular section, even if deformed 2~ into an ova
section. t 99 Once the strap coil 11 obtains a circular section, air
injection is termnated at the air inlet 71b. On ng to the check: valve at
the air inlet 71b, the air charged in the air passage 7l1a will not | eak
out. i Finally, the cover 7 is fitted on the spindle 49 to be in contact
with the side surface of the strap coil 881. The cover 78 is secured by
screwing the nut 79 along the groove 49a fornmed in the spindle 49. No~.d
that the strap coil 11 is |oaded on the strap 10 coil reel 70, the
packagi ng machine 40 can strap an item 47, with drawi ng out the outernost

end of the strap 12g shighelocht esoAPt RE sOUl ek, G¥ki ndrd €ak7aunfrace, of the
strap coil 11. 6dhen the reel .70 runs out ef the strap 1la in the strap

coil 11, the apky G8dsi ot P akf ad~sRAFSREE o FlahieS s@irshargied hy.
operating the cock 77 to open the air outlet 71c. Wiile the air flows out,

each core plap@e/4,GNIS M isRG LHE £Ane18lLMENE Yigldsaldibe stdess of a
pair of tension springs 76, whereby the core el enment contracts

diametrically,,2Q Jd 9. O3 schmaticably illuysiyatessfyrtheranothercn
enbodi ment of the strap coil reel. The strap coil reel 70" is basically

simlar tothg reel,J0-shgwA i n K ghaS2rotha i fEsLenceidesshn that the
shaft 71 is cgﬁﬁﬁhéh Vft thé sb?ﬁ%?e 4500f t he packagiﬁb machi ne 2~ 40 and

that the~spinghg 49 Jne! Udes AR2ih 1880 J idMually spaced from each

other. The tip of each projection 575 forms a hook.

While the core plates 55 are displaced remotest from

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 cassette-type strap coil reel 50, the

strap coil 11 is loaded according to the following steps.

In the reel 50, with the cover 57 is removed, the handle

13 53 integrated on tbe extreme end of the screw rod 52

is operated to turn the screwrod 52 inagivendirection.

In this connection, the sliding member 54 moves away

from the side plate 51, and the core plates 55 uniformly

slide closer to the screw rod 52. Consequently, 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 fitted

on the core element, with allowing the core plates 55

25 to enter the hollow 11lb formed along the axis of the



100 49b' and an air discharge |ine 49c each communicating with the air
passagé 7la in the shaft 71. Al though not shown in the figure, tension
springs are fitted on a pair of sliding shafts 73 nounted on each core
plate 74. The air feed |line 49b and air discharge line 49c in the spindle
4~9 are connected to a rotary joint 81. A conpressor 83 supplies conpressed
air tothe rotary joint 81, via an air i ter 84, a reqgulator 85, an oiler
10 86 and an el ectronagnetic feed val ve 82. Passing through the rotary
joint 81, the conpressed air flows into the air feed line 49b. On the other
hand, the air comng fromthe air discharge |line 49c flows out through the
rotary joint Bilrapdcanlellect romagneti c di scharge 1~ valve 87. In order to

| oad the strap coil 11 in the reel 70" , the nut 79 and the cover 78 are
det ached fromthe sphadserd®, caslshdwisi mlRicqredddajlidByatehgashrg t he

el ectromagneti c di scharge valve 87, the air charged in 20 the holders 75 is
di scharged t hroughel beeaitr uditsichdrge sliide Adcfdoetdenspendl e 149 tAs a
result, the core plates 74 constituting the core elenment are stressed
toward the shaftie7tdwert helt ensieort sprefgsyriangd redédeg -t e de anetére of the

core elenent. The el ectronmagnetic
5 handle 53 is operated to turn the screw rod 52 in the
reverse direction. This time, the sliding member 54
moves toward the side plate 51, and the core plates 35
uniformly slide away from the screw rod 52. Conse-
gquently, the core plates 55 expand the diameter of the
10 core element. At this moment, the external surfaces
of the core plates 55 uniformly come in contact with
the inner cylindrical surface cf the strap coil 11
surrounding the hollow 1llb. By displacing the core
plates 55 still further away from the screw rod 52, the
15 core plates 55 are pressed harder against the inner
cylindrical surface of the strap colil 11. The screw
rod 52 can be turned until the sliding member 54 comes
closest to the side cover 51. In 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 cylindrical surface of the strap
coil 1] to shape the hollow 1lb into a circular section.
Thus, the core element composed of the .core plates

25 55 can rectify the deformation of the hollow 11lb of the



2~‘discharge 87 is closed thereafter. 101 At the next stage, the strap
coll 11 is fitted on the dianetrically contracted core el enent conposed of
the core plates 74. Even when the strap coil 11 has a deforned oval

as shoran in Fig. 54(b),

section

the 5 contracted core elenment allows easy fitting

of the strap coil 11. Then, the cover 78 is put on the spindle 49 and
secured by screwing the nut 79 along th8&5groove 49a formed in the spindle
49, thereby keeping in contact with the side surface of the strap coil 11.

10 After the strap coi

11 is fitted on the core el ement conposed of the

core plates 74 (Fig. 54 (c) , (d) ) , the electromagnetic feed valve 82 is
rel eased to sypplap ¢anpPr @ssedo@inl i h Nt Dg t hes (o) derise /T hd Roqugtv tihe air feed
line 49b in the spindle 49. As the air pressure allows 15 the sliding

shafts 73 fitteddm e helgiers: o1 9r sl hdee outvar dhy, athe raerie iplat es 74
are outwardly displaced in a conbi ned and synchroni sed manner and

eventual 'y pressed,agaknsk ilhe |erseyh

ndrd cal 1 surfzaces of skhe astinap coil

[
11 (Fig. 54(e)). Wile the core el enent EU_conposed of the'core plates 74
di ametrical | y sgexRangsy idy0 as eyt i hger winctheukars seqll eBret Beep\alc section

of the strap coi

11 is re-fornmed into a circular section (Fig. 54(f)).

Once the sjrap ohLkellc0biAtAstHBGIGUL B SEELLOR: e 8l eCimorrgneti c
‘feed valve 82 is 25 cl osed. 102 Followi ng the | oading of the strap coi

11, the packagifi® nacdd Pe<40; gannst Hap 13y 118N 4dne VWSPet B8 ement is

10

20

diametrically ezpanded by displacing the core plates
55 away from the screw rod 52 in a uniform and
synchronised manner. Eventually, the core element
re-forms the hollow 1llb and the strap coil 11 into a
circular section (Fig. 46(b)).

After the strap coil 11 is fixed into a circular
section, the cover 57 is put on the strap coil 11. B&as
shown in Fig. 45(b), the surface of the cover disc 57a
which mounts the projections 57b is positioned face to
face with the side surface of the strap coil 11. 1Inside
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
maintaining contacf with the internal surfaces of the
core plates 55. In 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 Pig. 41. The cover 57 is thus held on the



reél 70" runs out of the strap 1la, the el ectromagnetic di scharge val ve 87
is released to discharge the air ~ charged in the holders 75 through the
air discharge line 49¢c (Fig. 54 (g) , (h) ) . In consequence, the core
plates 74 yield to the stress of the tension springs and thereby contract
the core elenment dianetrically. It should be understood that the node of
the 10 present invention should not strB6tly linmted to the enbodi.tnents

| her ei nbef ore descri bed. For exanple, the strap 1lla of the strap coil 11,
~~rhich is made of an olefinic resin or other thernoplastic resins in the
above enbodi nents, may be prepared by coating a 1~ thernoplastic resin on

t he external suréaceentna,basenstrapspee Ofs papes corvefdii@sdne s1dle03 What
is clained is: 1. A packaging strap coil unit which conprises: a packagi ng
strap coil cosprEsicrRy o packagt Rgpstiap vwound helically and corelessly 5
around a holl ow defining an axis of the strap coil, the strap being nade of
a thernopl astic resfgiabulieaptc an 1w exi@roal cisarf aeept bereofi1, ardea pair
of di sc-shaped pads, concentrically positioned and peel ably bonded by an
adhesi ve on eaghisikdeisunbaca of dearsd rapicoit. 43.0A @@@kﬁghnggawgap coi |
unit according to claim1, wherein each pad includes, in the 10 centre
thereof, 3 plygahiihe ab .centyiale flnaps twhirch 1& & f alrded ohfto rirlen hold ow
defining the axis of the strap coil. 3. A packaging strap coil unit
according to glakp doiWheiei pnheacde pagh el AeS,a 1h ¢ he utele sicayf erence
thereof, a plurality of external flaps which are folded on the outer
cylindrical sygfacgqof the strap coil. 15

A T A ar. A a. Au. Au. A@ . ASu. A, a. AQur . Af . ASr. Au. Af . Au. Aa. A. A A. Au. Au. A. Au. Au

. Aa. A Au. Au. AS. AN. Ap AN. AU A1A3. AR - ANfs & Vi 8- Aoy AdpA. A2pAGAU. A
. Aa. Au. A. A(. AN. Au. Auy. A A. Ay. AN. A/ N. AN. Auy2. Auf . A; . A Au. As. A Au@. ANy. A,

- A AN@ Af . Af . 1@%d@&dﬂ&'é&rface of the strap coil 11 is supported
; @. A_. Ar. AL. AaL. A. Aur . Au. AN _. A&R. A. A99. Aar . Aa. A. A Aa&9. Aar . Aa. Au. A. ANIL. Au

A AL& RfyY/ hgﬁﬁe ni . Z}calcal £a] £ gl g%%rceajlccealgel calcal 62 cal cakal cal cal
aJca] ca] calcaJca]lca]calcalca]calca]ca]cajcalcalJcRal& o p

composed of the.co;e plates 55, and thereby stressed

into a circular sectional shape. Accordingly, even

when the strap 1la is consumed to the innermost layer

or neighbouring layers thereon, the strap coil 11
15 remains firm and solid and enables the strap lla to be

stably drawn out to the innermost end.

The reel 50 is preferably made of a light material
such as aluminium, except the screw rod 52 and some other
members that require rigidity, whereby the reel 50

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

39
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specification. The strap coil 11 1is prepared by
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109 ()-169%& £dsh Q0% (dsSh other, wherein the screw rod 62 extends
through the centre of the fixed plate 63. The whole
circumference of the fixed plate 63 is defined by a guide
portion 63a whieh 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 fixed plate 63 is equipped with
a palr of core halves 64 which surround the screw rod
62 and which constitute a core element to be inserted
15 into the hollow 11lb of 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, a pair of 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-circumference of the guide portion 63a of the

25 fixed plate 63. At both ends of the basal side, the
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ore plate 64a is pivoted on the guide portion 63a by
pins 65, such that the extreme side of one core plate
64a can approach and recede with respect to the

counterpart of the other core plate 64a. The lateral

wn

sides of each core plate 64a are inclined relative to
the flange 64b, so that the core plates 64a can form
a truncated cone when the extreme sides thereof are
allowed to approach mutually.
As shown in Fig. 47, the threaded extreme end of
10 the screw rod 62 is screwed with a nut 68, after the
core element is completely fitted with the strap coil
11 and then with the cover 67.
Fig. 50(a) is a side view of the cover 67, and
Fig. 50(b) is a front view of Fig. 50(a) taken in the
15 direction of the arrow A. The cover 67 comprises a
cover disc 67a which includes a hole 67b in the centre
for passing the screw rod 62. From one surface of the
cover disc €67a, a pair of guide plates 67c project
perpendicularly at two opposite positions on a
20 concentric cirale of the hole 67b. Each guide plate
67c is curved along the circumference of the concentric
circle of the hole 67b, and its width decreases
gradually toward the head thereof.
Between the guide plates 67c, a pair of parallel

25 push plates 67d extend perpendicularly from the cover
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hole 67b. The push plates 67d are tapered towards their
heads and project slightly longer than the guide plates
67c.

5 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

10 element in truncated cone form, with one end being
diametrically contracted. The core element composed
of the confronted core plates 64a is inserted, from its
contracted end, ,into the hollow 11lb of the strap coil
11.

15 When the core element advances in the hollow 11b
to a certain degree, the side surface of the strap coil
11 comes in contact with the flanges 64b of the core
halves 64, as shown in Fig. 51(b). At this stage, the
cover 67 is positioned to the core halves 64 such that

20 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
6d4a, with pivotélly displacing the core plates 64a in

25 the direction of separating the extreme sides thereof
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15 When the core plates 64a are oriented to form a
core element in & cylindrical form, the flanges 64b of
the core halves 64 stand perpendicularly to the screw
rod 62 and contact with one side surface of the strap
coil 11. 1In 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
67a 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
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Width : 15.5 mm
135 Thickness : 0.65 mm
Strap coil 11
Inner diameter : 200 mm
(diameter of the hollow 1lb)
Outer diameter : 450 mm

20 Weight : 12 kg

In the reel 60, the core plates 64a are designed to give
a core element having an outer diameter of 200 mm, as
measured when the core plates 64a are expanded

25 diametrically.
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every strap coil 11 in the reel 60 allowed the packaging

machine 40 to draw out the strap 1lla smoothly to the
20 innermost end.

The reel 60. is preferably made of a 1ight material
such as aluminium, except the core halves 64, the fixed
plates 63 and some other members that require rigidity,
whereby the reel 60 rotates efficiently in drawing out

25 the strap 1la from the strap coil 11 but it stops readily
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concentrically holds a disc-shaped side plate 72.

25 The shaft 71 is surrounded by four core plates
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sha 71. ach slid shaft 73 1is slidably and

hermetically fitted in the holder 75. Apair of 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 71la which

communicates with every holdexr 75. Both ends of the

air passage 71la open at the distai end surface of the

23 shaft 71 corresponding to the distal end of the spindle
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which locates on the outer cylindrical surface of the
strap coil 11. When the reel 70 runs out of the strap
1la in the strap coil 11, the air charged in the air

15 passage 7la is discharged by operating the cock 77 to
open the air outlet 71c. While the air flows out, each
core plate 74 constituting the core element yields to
the stress of a pair of tension springs 76, whereby the
core element contracts diametrically.

20 Fig. 53 schmatically iilustrates 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 packagiﬁg machine

25 40 and that the'spindle 49 includes an air feed line
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electromagnetic discharge valve 87, the air charged in
20 the holders 75 is discharged through the air discharge
line 49¢c in the spindle 49. As aresult, the core plates
74 constituting the core element are stressed toward
the shaft 71 by the tension springs, and reduce the
diameter of the core element. The electromagnetic

25 discharge 87 1s closed thereafter.
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At the next stage, the strap coil 11 is fitted
on the diametrically contracted core element composed
of the core plates 74. Even when the strap coil 11 has
a deformed oval section as shown in Fig. 54(b), the
contracted core element allows easy fitting of the
strap coil 11. Then, the cover 78 is put on the spindle
49 and secured by screwing the nut 79 along the groove
49a formed in the spindle 49, thereby keeping in contact
with the side surface of the strap coil 11.

After the strap coil 11 is fitted on the core
elementcomﬁosedcﬁfthecoreplates74(Fig.54(c),(d)),
the electromagneticlfeed'valve 82 is released to supply
compressed air into the holders 75, through the air feed
line 49b in the spindle 49. 25 the air pressure allows
the sliding shafts 73 fitted in the holders 75 to slide
outwardly, the core plates 74 are outwardly displaced
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
composed of the 'core plates 74 diametrically expands
into a cylinder of circular section, the oval section
of the strap coil 11 is re-formed into a circular section
(Fig. 5S4 (£)). Once the strap coil 11 obtains the
circular section, the electromagnetic feed valve 82 is

closed.
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Following the loading of the strap coil 11, the
packaging machine 40 can strap an item 47. When the
reel 70' runs out of the strap l1la, the electromagnetic
discharge valve 87.is released to discharge the air
charged in the holders 75 through the air discharge line
49¢c (Fig. S4(g), (h)). In consequence, 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
present invention should not strictly limited to the
embodiments.hereinbefore described. For example, the
strap 1lla of the strap coil 11, which is made of an
olefinic resin or other thermoplastic resins in the
above embodiments, may be prepared by coating a
thermoplastic resin on the external surface of a base

strap made of paper or fibres.



10

15

- 103 -

What is claimed is:

1. A packaging strap coil unit which comprises:

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

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

2. A packaging strap coil unit according to claim 1, wherein each pad includes, in the
centre thereof, a plurality of central flaps which are folded into the hollow defining
the axis of the strap coil.

3. A packaging strap coil unit according to claim 1, wherein each pad includes, on the
outer circumference thereof, a plurality of external flaps which are folded on the

outer cylindrical surface of the strap coil.



