2247224 JMe260291 - 1 - PACKAG NG METHOD AND APPARATUS Thi s
I nvention relates to apparatus and net hods for wapping artic . -5 1~
. known to package articles in flexible sheet material, partichgaﬁy$L;5%#V(
stretchable synthetic plastics film by enclosing an article or pack of
articles beMi&P3%o sheets of matertral or a fol ded si ngl e sheet and heat
sealing otherwi se free edges together. A continuous process uses apparatus
that feeds the articles and the flexible sheet material in the same
direction. W have consi derabl e experience and expertise in this .
technol ogy, called | ongitudi nal packagi ng herein for convenience. It is

al so known to apply bi ndi ' G y of strong often
substantial ly inextenst gf‘?@&?&#ﬁ@@cw?w@%é#ﬁiﬁif ten al ready
packaged, or to hold several articles together. A continuous process
applies the binding or wapping material helically about the article or
articles and feediyid hedvdé £6h kel tds MtbeahpAPaBEECRAN MekhRim/erse to
the direction of feed for the articles. Known apparatus for such helical
packagi ng ¥oansa@igring AR H316 '

PCT/ GB90/ 00266

It is known to package articles in flexible sheet

material, particularly highly stretchable synthetic

plastics film, by enclosing an article or pack of
articles between two sheets of material or a folded
single sheet and heat Sealing otherwise free edges
together. A continuous process uses'aéparatus that
feeds the articles and the flexible sheet material in
the same direction. We have considerable experience and
expertise in this technology, called longitudinal

packaging herein for convenience.

It is also known to apply bindings or wrappings, (_
lparticularly of strong often substantially inextensible
material, about articles, often already packaged, or to
hold several articles together. A continuous process
applies the binding or wrapping material helically about
the article or érticlés and feeding that material in a
direction generally transverse to the direction of feed

for the articles.

Known apparatus for such helical packaging transports



WO 90/09316 PCT/GB90/00266
-2- the article or articles concerned into and through a hole in a rotating

ring that carries one or nore freely revolvable reels of wapping nateri al
and wi:nds that material about the article or articles when partly through
the Ting. There may be nore than one ring2and the reels could be driven. W
have been investigating devel opi ng such apparatus and process for w appi ng
using highly stretchable sheet materials as a fast and flexible systemin
whi ch adjusting the rate of article(s) feed and/or rotation speed of the
ring enables fornmation of helical packaging with varying extents of overlap

Séciﬁéfﬁésiéf 3 paricHhl oF é‘ﬁgf%’?iﬁ%t s?3§?r3££v§%r39ﬁ2939§P§ B?Lbl errs
or evi ously ?eZ?S“ry i F E4PRRENS z20E, BRBL PhrPionCbfl b8 HEE thBe)
Basi ¢ praCt'Ca%e@@f@éﬁiésrégispéffQEH?BﬂnBehb€é£iQ§C5ﬁﬂ'Qﬂnﬁé”tﬁ t

consi dered as ‘conprising two spaced alTgned conveyor systems with the

helical wappiggeét{g1oa8bati ¥Rei 8rei628 bet a@enclagwneangsaﬂiﬁsyst ens.
The di stance between the conveyor systens, i.e. the length of that gap,
gives rise to tMPoGgRSthei Pifig. ONThebe! méfcbaanspei thanhone ming aadof

the reels could be driven.

We have been investigating developing such
apparatus and process for wrapping using highly
stretchable sheet materials as a fast and flexible
system in which adjusting the rate of article(s) feed

~ and/or rotation speed of the ring enables formation of
helical packaging with varying extents of overlap of
successive windiﬁgs, thus number of layers and strength

of final packaging for any particular sheet material.

However, there are ﬁroblems attaching to helical
N\ packaging of the sort of articles.to which we previously
readily applied what we have called longitudinal
packaging. Basic practical apparatus for performing
helical packaging can be considered as comprising two
spaced aligned conveyor systems with the helical
v wrapping ring operatiﬁa in a gap between those conveyor
systems. The distance between the conveyor systems,
i.e. the length of thaf gap, gives rise to two

constraints, one that the packaging sheet must be of
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wi dth and the other that the articles to be packaged nust be | onger than
that gap. This invention arises fromand aspects reside in apparatus aRdy
nmet hods that reconcile those two ngjor problenms and produce a viable
system According to one aspect of this 3nvention, there is provided a

nmet hod of packaging ,articles of |esser |ength than a gap between_in-feed
and out - feec}efﬁstﬁﬁ 16“%‘ e3d the grheE| that antighesh ty ke papkaged ¢l es
are wapped h | cal I (I,}rh ont| n ous and stretchable first flexible sheet
mat eri al , tI’l‘Ell 9P f eeding said articles across said

gap by thei r engalq&rgang_nw hlﬂlgnba&glges ?J}olmerandc %&%@é’?ﬁatres X: ﬁ{ng

sheet mat eri al nNoVI ng ther encross I ncor pora

| : ttkﬁr
grre;?chagﬁg% st fﬁ ex’i@gﬂ er ggtsd%tg?%{élca*%out 1 eI bq'glréc#hgs I Ddag,o
articles. Enggagsy HiHd &ﬁ&@gﬁﬂél@%ﬂ effective to drawthe

articles through the gap can nmake the band part of the article transport

system as wel | aaddirding stedoneckapectand feha & eimiaieei by, aanegevssan the .
article- engaging side of the band. Such a.transporting band is

conveni ent | prowisledkredmethad setr phuhagh.ngorana;&mﬂes fof htessegi Ledgtdl | y

moved band is |ocated below the articles, - and its nature is such that"

wi |l not of tihagelsf ,gamwolb_eebmaemn@erfepdaemdcahtt-ésedopmpglstlenﬂ foirt £he
articles and :Ln which gap the ,a_rt‘icles_ are wrapped
helically with " continuous and stret_chab'le_ first flexible /
sheet'material, the method further'comprising.feeding said
articles across saJ.d gap by theJ.r engagement WJ.th a band of
further contlnuous flex1ble sheet mater1a1 moving
thereacross, and 1ncorporat1ng that band 1nto overall.
packaging of the artJ.cle by hel:.cally wrappJ.ng the flexlble
and stretchable first flexlble sheet mater1a1 about the
band as well as the artlcles. |

Engagement of the articles by the band effeotive to
'r.irav.ulr the articles through the lgap ean make the band part of C
the artlcle transport system as well as the flnlshed
package, and ‘may be aided by adhes:.ve an the article-
engaging_ s:.de ‘of the band. Such a transport:.ng band is
convenie.nt.ly considered as a sacrificial conveyor.
If the longitudinally moved band is iocated below the

.artic;es, and 1ts nature is such that lt 'w111 not of
itself, nor even under pract:l.cal tens:.on ‘applied in its

travel through the gap at which hel:n.cal wrapplng J.s

performed, satlsfactorlly support sald artlcles, it is




travel throughW®80/§8$l6at whi ch helical w apping is perfor meBCTYGB90/00268
satisfactorily support said articles, it is WO 90/ 09316

PCT/ @90/ 00266 -4- feasible to support the band itself, thus the articles,
in said gap. At least for highly stretchable helical wapping material wth
reasonabl e recovery, practical support néaﬁ%'éxtends at | east partly across
said gap bel ow _sai d ,hand and arti cl Rﬁe wrapped. tepporarily

by said heI|ca¢3ﬁﬁ%ﬂ&eh§°h§P§PP§I gs ggﬁgsﬁggF ﬁﬁth FeEEFIeP . Wi

o TS e P S il
Comb- i ke f'”g%&ie&&%hdwakﬁ.rgﬁep§§ﬂ V@egg¥85§ec ch Q%gﬁ ‘gd%?%af

proposal s for wappin |ca wWrapp

tear thread (Ug (?E??)egtt PRaEt &ﬁiﬁg‘?n Zhid Ya b(awo§ sgﬂleﬂénd and

Speci fication 1 narrOM/I ngi t strips o stlff cardboard as

rei nforcing supR@licl Ol s8' ldsC! £Bs@0itR0 B WA Ugémpor@ti byl by agaiag
station in a continuous end-into-end-entrant streamfor |ater separation

i nto packaged $elldcadnphaiappily f elatiexgadnds haft t the eidhicalng wtapping
under end cappi ngs for the packaged sets. However, we are not aware of any
prior proposalsm&emxpﬂswuﬂ@ sheiinki déghbagdenbé the chand and capbiclésl asal
wWr appi ng station
they are drawn off the support means. A mechanical
cantilever bracket is a suitable support member. Comb-like

N\ fingers could also be used.

We have become aware of prior proposals for wrapping
within helical wrappings of articles longitudinal tear
thread (U.S.. Patent Specification 4655028); also (U.S.

. Patent Specification 1870519) narrow longitudinal strips of
stiff cardboard as reinforcing supports for articles going
to and through a helical wrapping station in a continuous
end—iqto—end-entrant stream for later separation into

W packaged sets completed by folding ends of the reinforcing
strips under end cappings for the packaged sets. However,

- we are not aware of any prior proposals for passing much
wider bands of material through a helical wrapping station
for the purposes hereof, and incorporating such a band into
the overall packaging within the helical wrapping as
claimed herein. That is the case not only for the article-
transportive purpose, but also whether or not the articles

to be helically wraPped are



for the pur jWOHY/A8I&of, and incorporating such a band i nrClyeB90/00268 | «o
packagi ng within the helical wapping as clainmd herein. That is the case

not only for the article- transportive purpose, but al so whether or not ,Je
articles to be helically wapped are WO 90/ 09316

PCT/ GB90/ 00266 | onger or shorter than the 'galoI bet ween rc]onveyo][trn::antshat

whi ch helic Wr appi n er f or ned. As wi appear hereinafter ere

are i npdrtaﬁt 7 ’(':lgﬁ oF ‘énFégﬁstthG SRRy RetMeen FPREQYPY Be3nsaakand

noving with age t|c es _to be w ed t rouhahellcal wrapplng
station and"%&ﬁb 6‘&?‘3 r?ﬂ’ﬁngh rﬂeé"l n WS e Widscappeas es

Accordi ng. « SEeiREERn MHES had' IR ﬁ?’?%og‘t’#"ﬂ%fﬁg?iOnév%#aa”ggiib
ar ackages,

V\nﬁte:]g?n' ggi cli’g'gf%i gg aﬁé%I gﬁs&g esglﬁ‘efépyasrg’ggazl%&(’gﬁf q:f"b %R& Cefr ough

a station f aeeieleRORRE MY wiERSed hﬁif&ﬂlg ﬁfﬂcé‘i ?gf.ﬂﬁobﬁgjtl%app' ng

is performed using first continuous flexi eet mater

transversel wndf Bdlngliweappea ¢h hatth ofhé hareiéusbe%vtew Qikdlrd N htasle' cal

wrapping station,” and wherein further continuous flexible sheet material is
fed in the artieleacisren liongeanttdnin ikd ddpe: méﬁwé‘éxeslﬁhfeéwhaﬁaeoﬁsl-' cal

wr appi ng station and wapped in with the
feed conveyor means.

&

Acdording to another aspect of-this invention, there i/
is provided a method of packaging articles to form |
success:.ve separable packages, whereJ.n said articles are
fed st;cces_s:.vely in one direction to and through a station
free of conveyof means therethrough: and at which helical
wrapping is performed using first continuous flexible sheet
material moving transversely of the direction of feed of
the articles through the helical : wrapping station, and
wherein further continuous flexible ‘sheet material is fed
in the one d:irection in contact with the articles through U
the helical wrappin'g'. station and wrapped in with the
articles at the helical wrapping s'tation to form part of
final packaging comprising the firsf. and further materials

for each of said successive packages.

According to a further aspect of this invention, there
is provided a .method of packaging form-sustaining articles

wherein said articles are fed successively, spaced



articles at thwohee/08318 w appi ng station to formpart of fi FRRCEGRICAHE
conprising the first and further rmaterials for each of said successive

. packgggs. According to a further aspect of this invention, there is

provi ded a nmet hod of packaging formsustaining articles wherein said
articles are fed successively, spaced W6 90/ 09316

gPCT/GBQO/OOZGG,-S; Lgdiiidually or in groups, in Qpe direction across a gap
between two cohPSYBLAUPLLENOTAAP (FHURFy alBtARF oHLBBEFLAPRYVBSERSENE JHAP f or

hel i cal [ ' fi ' f| exi bl I al '

Uhat “gap 1 ansDBFYBRYt 5Ei FOBNBYAF, oBURERRAn B e FOFRUR LA nFLation
t gap transy "Sai §BNEYEF: eEUFS U2 U et

artially covePPRESERA ARl tibcdbp : Rehi Hemienl sFbPtdd Cbtiarl i

bet ween t he ar&hﬁh?ﬁu@%@ ifldﬁﬁﬁpﬂgd SARBNRAEE ¥ AT %&Jh#é‘teﬁ%”i:ﬁéﬁ’stgiégi de

the helical wapping. According to an apparatus aspect o I'sS 1 nven

there is provi éfgnﬁ’%ﬁ%@iy? tbOkakac bag! Q9 re3kitiehSs and WiePeIHC & SHiMher
separ abl e packages conprising first conveyor neans for unpackaged articles,

second conveyogofitdifioh8’ EIéxibES lldetal miturappedisv tfed | LAl ERS! igHOUS
flexi ble sheet material, the first and second conveyor neans bei ng spaced
apart, neans fdireetioalwithwampipaytiladlyacdveriny said articles without
interruption through spacings between the articles and is
wrapped permanently in with the articles inside the helical
) _ wrapping.

According to an apparatus aspect of this invention,
there is provided apparatus for packaging articles to form
successive separable packages comprising first conveyor
means for unpackaged articles, second conveyor means for
articles helically wrapped with first continuous flexible
sheet material, the first and second conveyor means being
spaced apart, means for helically wrapping the said first
continuous flexible sheet material about the articles by
passing that first sheet material between the spaced apart
conveyor means, means for supplying a band of second
continuous flexible sheet material to pass along the first
and second conveyor means and through the space between
them with and in the same direction as said articles and
without interruption between said packages as intended to
be separated, and the means for helically wrapping passing
said first sheet material about the band and said articles
thereby inéorporating the band into the overall packaging

of said articles.



conti nub9/09IMXi bl e sheet material about the articles by pessiBs/odags first
sheet material between the spaced apart conveyor neans, neans for supplying

a band of second continuous flexible sheet material to pass along the firsgt
and second conveyor means and through_tge.space between themw th and in~ -
the same direction as said articles and’w thout interruption between said
packages as intended to be separated, and the neans for helically wapping-
passing said first sheet material about the band and said articles thereby

i ncorporating the band into the overall packaging of said articles.

390/ 09316 s ' ' ' PCT/ GB90/ 00266 - 7-

Enbodi nents of the Embodinemts\iof €vav hovélecLoh D@1l NnaRr gedet ai | bel ow, by
way of example only, with reference to t-he acconpanyi ng draw ngs, in which:
Figure 1 isdesaxtidest iin siaiee devall belowstbewegi 6ENnékampld 8ndyl S 2
schematic side view of a second enbodinent; Figure 3 is a schematic side “
vi ew of .a t With safenence tdithe acconpanying atrawingsesinawhiche
perspective and section; Figure 5 shows a variant restraint in sections;

Figure 1 is a schematic side view of a first.

‘embodiment;

Figure 2 is a schematic side view of a second Q;)

embodiment:;

Figure 3 is a schematic side.view of a third
embodiment;

Figure 4 shows an aerated restraint in

perspective and section;
Figﬁre 5 shows é variant restraint in séctions;
Figure 6 shows a sgfeepacked'can;
Figure 7 shows film wi?h a b§¢diﬁg layer;
Figure 8 shows an end;cﬁppéd long pack; aﬁd

Figure 9 shows variant corner protected articles.

-



Figure. 8 shows a safe-packed can; Figure 7 shows filmw th a bedding | ayer
Fi gure 8 shows an end-capped | ong pack; and Figure 9 shows variant corner
protiecied articles. JMe260291 - 8 - The enbodi ments of
Figures 1 to 3 are capable of applying a continuous web of w apping
material ar onbayrArticle while the ardicle noves through a space 16,

defi ned between the downstreamend of a first conveyor 12 and the upstream
end of a second conveyor 13, these conveyors being arranged in |ine and
spaced apart from each other. A ring-type web-applicator device 14 is
rotated in this space or gap 16 about an axis extending generally parallel
to the axis of the first and second conveyors 12,13 so as to apply from at

| east one reel 15 athd eadjodintertd igRIFiffnksl A ofo ¥ aifd reapasasmbeach of
articles 11.1 to 11.N as it noves through the space 16 fromthe first

conveyor 12 appliyiags & auh oo welS .o fA wraprsiny tmatsrdi &8 darsouhidivan t hr ough
the space 16 in engagenent with articles (preferably adhesively engaging),
whi | e t he heéritdgileband 17 the \axdppde aaves] thmough & wpaend 6 he transport
band 18, so as to transfer, or to facilitate the transfer of each article
11 t hrough definesc detweanyhhehdownstireamengdofl 2 tfiaste eanwarPronveyor

13.
12 and the upstream end of a second conveyor 13, these

conveyors being arranged in line and spaced apart from
each other. A ring-type web-applicator device 14 is
rotated in this space or gap 16 about an axis extending
generally parallel to the axis of the first and second
conveyors 12,13 so as to apply'from at least one reel 15
at least one helical band 17 of wrapping around each of
articles 11.1 to 1l1.N as it moves through the space 16
from the first conveyor 12 to the second conveyor 13. A
transport band 18 is drawn through the space 16 in
engagement with articles (preferably adhesively
engaging), while the helical band 17 is wrapped around

I\ them in turn and the transport band 18, so as to
transfer, or to facilitate the transfer of each article
11 through the space 16 from the first conveyor 12 to

the second conveyor 13.

Referring specifically now to the first
embodimént, Figure 1 shows an additional reel 21 of
wrapping material placed at the commencement of the
process to supply the band 18 overlying conveyor 12 and

Fy

a bracket 19A in the space or gap 16 (thus bridging the



Ref erding specifically now to the first embodiment, Figure 1 shows an
additional reel 21 of wapping nmaterial placed at the comencenent of the
process to supply the band 18 overlying conveyor 12 and a bracket 19A IQ‘J
the space or gap 16 (thus bridging the JMe260291 - -
space or QgMa2¥d2gand the conveyor 13 gn_one continuous unbroken,length
This extra wapping fromreel 21 can be of simlar material to that of the
main wrapping reel(s) 15 or a variety of other types of flexible material.
“Its purpose is to provide a continuously running surface noving with the
conveyors 12 and 13, and preferably in adhesion with the articles 11. The
conveyors 12 and 13 may run at the sane nom nal speed, or it could be
advant agespaceoioxt igap Ut e ahd orhe ywondsdyen 13inis| ondt tyntdstoust han t he

i nfeed conveyor 12. The articles 11 to be wapped are fed on to the
wrappi ng mumbaoken length aThiig iettera oizapping Spemerd@l 2h operation, the «
articles 11.2 through 11.N-1 together with wapping material 18 and :
conveyor s be2 odn¢irgd hant Imagerigle &e thake dlcthelmaimrwrappihgectivel y at
the sanme |inear speed even.if the conveyor 13 is nonminally driven at a

slightly FEelds)slBe@n Muvatietoni Rihen tpes Pholenblageous. Because

the articles 11. through to 11. N1 are
materia Its purpose is to provide a continuously

running surface moving with'the cqnveyqrs 12 and 13, and
preferably in adhesion with thewarficies'il; The .
conveyors 12 and 13 may run at the-éaﬁe~homina1-speed,
or it could be-advantageous1for_the outféed conveyor 13

to run slightly faster than the infeed conveyor 12.

The articles 11 to be wrapped are fed on to the:
wrapping material 18 with an artidle-to-article space.
10. In operation, the arti¢les.1L.2 thrpugh 11.N-1
together with wrapping material'18~and7conveyors 12 and
13 will be, are or have been all running effectively at
the same linear speed even if the convéyor 13 is - | S o/
nominally driven at a slightly faster épeed than the

conveyor 12 as can be advantageods._

Because the articles 11.2 through to 11.&-1 are
sitting on fhe wrapping'matefial 18 there is no external
force to disturb the article spacings 10. The weight of
the articles 11 on the band 18 can serve as the sole
agency for drawing the material lé~thr0u§h-the system as

at least the conveyor 13 is driven, and-cqnsequent



sitti ngwgngq/ﬂ%”\ﬁ/r apping material 18 there is no external f SIS GBIONO26¢4, 1y
the article spacings 10. The weirght of the articles 11 on the band 18 can
seryesas the sole agency for drawing the material 18 through the system as
at | east the conveyor 13 is driven, angd ggnsequent WD 90/ 09316

PCT/ GB90/ 00266 - 10 - tension in it between conveyors 12 and 13 can be
enough satisfactorily to convey the articles across the gap 16. In
practice, and particularly for materials such as typical for highly
extensible preferred wapping 17 of cling filmtype, the bracket 19A is
used to support the band 18 across the gap 16, and the band 18 may be of

t he sane nuat etienlsian time ite betyieen gonveyors 12 and 13ican e spmegh at ed
that, using a | ower support bracket 19 and anot her (upper) bracket 19A at
the top of theagdstactoxdlyhdith canvey &he ariielesianrass rthe rgaptléeven a

predeterm ned degree of grip, on an article 11 between them the band 18
need not be b&PoRTAGEiIGS.| AN PRESICW Ry fon mateFdals fush@®ss the gap

16. I nstead, it cquld al.qng the sides of the articles 11 relying on
adhesi on t her M%EP&?%&@&%?M Siee(?tteeéqﬁ:ir&? SFRRRING ]FJor°§ he
| att er purpos ral | L C | t.har bl owards the .articles
11 (16A, 16B | %’ﬁ“gh rfé‘l%rA)ti’é’;g'pgrﬁer ?@’eﬂ%?‘eee 13 13 W £ Ripod € uil

band 18 across the gap 16, and the band 18 may be of the

same material as the helical wrapping 17.

It will also be_appreciated that, using a lower
support bracket 19 and another (upper) bracket 19A at
the top of the article as shown, thus exercising
adequate restraint, even a predetermined degree of grip,
on an article 11 between them, the band 18 need not be
below the articles 1l in order to transport them across
the gap 16. Instead, it could go along the sides of
the articles 11 relying on adhesion therewith and/or
additional applied tension and grip. For the latter
purpose, rolls or similar can be either biassed towards
the.articles 11 (16&,168 in Figure 1lA) or positively
moved into the inter-article gaps at the same side of
the articles as the band 18', say at the entry and exit
ends of the space or gap 16. Such rolls or the like can
be positively retracted or simply pushed back by the

; articles 11 at their entry to and exit from the space
16. Two trahsport bands, one to each side of the
articles 11, could remove any need for gripping of



moved D9OMIBE i nter-article gaps at the same side of t hdPCGH/GBINNO266 t he
band 18', say at the entry and exit ends of the space or gap 16. Such rolls
or the like can be positively retracted or sinply pushed back by the ~
articles 11 at their entry to and exit fromthe space 16. Two transport
bands, one to each side of the articledllt, could renove any need for

gri ppi ng of W0/ 09316 :

PCT/ GB90/ 00266 - 11 - articles 11 between the brackets 19 and 19A, even any
need for the upper bracket 19A at all. The brackets 19, 19A each have an
operative support linmb 22 that extends to a free end in the direction of

el " i o et bla ool sOPeHaCtaA ool B 0P

mat eri al S be stre reasbnablFe recovery so

that it wll,3RpREdRchabopbet NSra¢ikde! £9a stt4gy.| eave the space 16  Low
friction naf%rlal, s&?ﬁ as polytetrafluorethyl ene (PTFE)) for at |east the
surfaces 23 engaged by the helical wapping material 17 can be useful.
However, hollow brackets 19, or at |east equivalents to linbs 22, fed with

‘conpressed gas (UsSUFé Ybracketsd1Pseri9K agschhhavghahheperatiyaces 23 have
particul ar advantage and utility as will be further explained |ater.
support limb 22 that extends to a free end in the
direction of travel of thé'artidlé§ i1'and'wi1l also be
wrapped by the helical wraﬁping'mafefiai'17, which
should thus be stretchable with reasonable recovery so -
that it will snap back about the'grficléé"as they leave
the space 16. Low friction maﬁériﬁl; such as
polYtetfafanretherne'(PTFB)) fof ét Iéaét the surfaces
23 engaged by the helical wrapﬁihg'méteriél 17_¢an'be
useful. However, hollow brackété.IQ,.or-at least
equivalents to limbs 22, fed wiﬁﬁ-compreésed_gaé
(usually air) and perforate through their surfaces 23
have particular advﬁntage and utility as will be further

explained later. ' a L;i

. The illustrated arrangement does have an upp;r
bracket 19A, a second band 18A over tops of the
articles, and upper conveyors 12A, 13A paired with the
first and second conveyars'lz;ls, all for improved"
stability of transport and helical wrapping,
particularly for tall thin articles. |

If the wrapping material width 18 exceeds the

<

&



The il | W90 6ar r angenent does have an upper bracket 19A PEI/SR9/286hd
18A over tops of the articles, and upper conveyors 12A, 13A paired with the
firsﬁﬂﬁnd second conveyors 12,13, all for inproved stability of transport
and i cal wapping, partlcularly for 41algd 2hin articles. If the wapping
material width 18 exceeds the WO 90/ 09316

PCT/ (B90/ 00266 - 12 - width of the article to be wapped, its side edges
will be turned up or down round the article by the helical wapping 17,
particularly recovery of highly stretchable cling filmtype materi al
During the w appi ng process the helical wap material 17 will rotate
around both twidthiefethe astheles tpple Hﬁﬁppﬁgrséﬁﬁoﬁ#dGWGQEBﬁgW#&ﬂeriaI
18 trappi ng the support naterial 18 between the helical wap 17 and the

article 11. FiRgrEuaned:ual Py ¢?V%sf?%?@stﬁﬁaﬁﬁFﬁﬁlGthlFBPnBeBéFﬂéen
ticl whi ch | th t tial i
?gnifnﬁgus w}gﬁrésp 9|£?22PRFF£23£§E£¥ ?égﬁgﬁhgcﬂkeﬁgﬁhayagﬁﬁﬁtSBPpiPe i s
di | di vi dpal | t ed h b tti th h th
readily in 'V'9§fg &ffﬁgag?ﬁ§rm3§ﬁ%%5§? shown) by cutting through the

wr appi ng mat er re 24 or a knife on a reciprocable
carriage 25 or any

During the wrapping process the helical wrapping
material 17 will rotate around both the article 11 to be

wrapped and the support wrapping material 18 trapping

™~ the support material 18 between the helical wrap 17 and
the article 11.

Figure 1 actually illustrates wrapping continuing
between articles, which is practical though not
essential in principle, and a continuous wrap of
articles will result from which each wrapped articile is
readily individually sgparated, say (as shown) by
cutting through the wrapping materials with either a hot

Y wire 24 or a knife on a reciprocable carriage 25 or any

effective cutting agency. The completed wrapped article
will then have external helical wraps containing both
the articie and a single sheet of support wrapping
material 18. A heat application system, such as a hot-
wire/block/knife assembly, for a synthetic plastics
wrapping material 17 §£ high stretchability and recovery
could aid achieving sealing of the finished package at
both ends, though that is often not required.



ef f Q@ PWO931& t i ng agency. The conpl et ed w apped articl ePGTiGB10OR66aY €
external helical waps containing both the -article and a single sheet -of
support wrapping material 18. A heat application system such as a hot./

wi re/ bl ock/ kni fe assenbly, for a synthetic plastics wapping material 17 of
high stretchability and recovery coul ¥ af d achi eving sealing of the

fini shed package at both ends, though that is often not required. j
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Application of I|ongitudinal material, such as 18, has been shown or . '
mentioned to bottons, tops and sides of articles, and sane can be

al ternatives or 'ﬂpgmae%hoaf 1ME9AY na&rhaa%%ia&f Lher g 9L

can be wapped, if hecessary raisin g any upper * 19A and

conveyor pPRa&SpdeA. $8éwn Ekf ﬁeﬁeﬂbnwdd%s baftt%hts' c gaafqége coped.
gu1 a

with at-least by using adjustably spaced I'ongi t udi na ong -- R

conveyor 1@fi dreotlessoand, samebean pe Atktbenatives ad Yy abl e width |
brackets 19. Turning to Figure 2, essentially the same systemas Figure 1

is shown, ¢cbdmsihattonn puoraeverveaamchpplcﬁddﬁ@fﬁ&@h&gh@;gﬁm§ 31.1-31.N
of |nd|V|duaI articles, shown as six round tubular articles 32 with helghts
much great@anthanwdanncdertflneGeSSBIYrraﬁsiﬁbeor lowering any
upper bracket 19A and conveyor parts 12A 13A. Different
widths of articles can also be coped with at least by
‘using adjustably spaced longitudinal guides.along — &/
conveyor 12 if not also 13,'maybe'als6”different or

adjustable width brackets-19.

Turning to Figure 2, essentially the same system
as Figure 1 is shown, this ‘time in perspective and
applied to packaging sets 31.1-31.N of individual

- articles, shown as-six4rcund'tubular'art;clesssz'with
heights much greater than diameters”in a 2x3 array. The
upper conveyor parts 12A;13§:and Sracket‘19a are of
particular utility in hcfaing.sets 31 of articles'éz
together and preventing twistiﬂg'at—theahelical wrapp1AQ -
station 14 for which three wrapping material webs 17A~C

and supply reels 15A-C are shown.

Going on to Figure 3, the'sYstem'shcﬁn'is-
essentially as for Figure 2 except that the sets.31 of —  .°
articles 32 are further packed into trays 33 also N
included within the packaging.- A loading station 34



upper cgvrﬂg?/(g?mp‘arts 12A, 13A and bracket 19A are of parti cuTgF’(t;J %’?‘P&Qi n

hol ding sets 31 of articles 32 together and preventing twi sting at-the

hel \cgl wrapping station 14 for which three wapping naterial--webs 17A-C
and supply reels 15A-C are shown. Going-dkt® Figure 3, the system shown is
essentially as for Figure 2 except that the sets 31 of articles 32 are
further packed into trays 33 also included wthin the packaging. A |oading
station 34 WD 90/ 09316

PCT/ GB90/ 00266 - 14 - receives flat tray blanks 33 prescored for sides to

be b ral | el i f FEi 3 k ff k 33S i
i ol b | ocrebeiRenriot  knabnplanken deoRERkCE R teE Siies Gty o
tati 34 al i h i t i T 32A,
2nd bat ches  nERPEREE St Be2hindy Best s Be, FAEL-RI A i Be S

enpl ace the Seggag.ﬁqssgt h@khpegggg%%%ﬁ' %%§ae§3 eFa®y t%.xg;n%n bl anks

33A are then fe nto the in yor usi ng a pusher , See arrow

37A. The box bhapksc3dnabg akewn BEl.di MieUlcadingeBlalti®n8ld @dlsg/ appi ng
space by folding blades at sides of the conveyor 12. Only one folding blade

|1§ S%:wn at 38reaus.v&betaewahlueaeanetzheu.oag thackihgr 32m]e sele WiecRonveyor

: e ends of the box blanks 33 are turne
32A, and batches them into sets 31 using a pusher box
36, see arrow 36A, to emplaée the sets sequentially onto
box blanks 33A. The sets 31 on blanks 33A are then fed
into the infeed conveyor 12 using a pusher 37, see arrow
37A. The box blanks 33 are shown folding up adjacent
the helical wrapping space by folding blades at sides of
the conveyor 12. Only one folding blade is shown at
38, but.the:e will be another at the other side of the
convefor 12. The ends of the box blanks 33 are turned
up by relying only on recovery forces of the stretched
helical wrapping paper shown in progress at 33X and 33Y
in spac;ngs 10 between packs 31, and clearly completed

N\ at 31N after severing of packaged sets of articles 32,

see also Figure 3A.

Figure 4 shows an article restraint bracket 49
orientated as an upper restraint, but invertible for use
* as a lower restraint. It is hollow, has its surface 59
of one limb to be engaged by helical wrapping material
apertured, and a pressurised fluid supply connection 56

shown to the end of its other limb. Helical wrapping



up by rpewpﬂﬂ‘sonly on recovery forces of the stretched heW&BWan

paper shown in progress at 33X and 33Y in spaci ngs 10 between packs 31, .and
clearly conpleted at 31N after severing of packaged sets of articles 32*_j
see also Figure 3A. Figure 4 shows an grgicle restraint bracket 49
orientated as an upper restraint, but invertible for use as a | ower
restraint. It is hollow, has its surface 59 of one linb to be engaged by
helical wapping material apertured, and a pressurised fluid supply
connéction 56 shown to the end of its other linb. Helical wapping
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sheet 17 ofsheeat sb?mf)rtgeeaam oF dgheaten tli]éthpehanr etiesapeatardd (see
dashed) can, if inpervious as well as stretchable (as is usual), result in
little or nEuYRERESS9 | (see dashed)mannubfsinperuious, asuwellll bs
substantially aid mnthdramal of articles with their helical wapping over
the surface SEFetchahle v%ﬂt%ﬁ%%h cvesulsrin Lititlei ori po doskace 50,

Ats T engt L“éﬁéﬁa@ﬁé@uﬁﬁé‘h&‘é BF JOREEEELORonPREXWBAL Qur o 4)
TERER i a b i et S e T
helical wrapping over the surface 50. That is '
advantageous even for a low frictioﬁ surface 50; which'
is further shown with Curﬁed edges SO0A,B and a thinning | (;)
taper along its length (see dashed“inrfhé dual-purpbse
sectioh_xfx-Of-Figure'4A) furfher'toiassist:ﬁithdrawal
of wrapped articles. Normally,_caﬁpteééed Sir'is enough
to_assist take-off of ﬁrapped articles, bﬁt an_inert'or
sterilising-or coating fluid or carrier for any useful

substance may-befprefetréd_or.advantageous;

Figure 5 shows a vari;nf'ﬁracket'SQ'that is
divided at 52 to éreate an outer]chhmbé# 53 generally _
similar to the Figure 4 arrangeﬁént.and an inner chamber s
54 that has aperturing 55 alsc of its other main surface
56 that, in use, is adjacent article(s) to be wrapped,
‘specifically longitudinally fed band material. That is
not particularly for aiding taki-off-of'wrapped articles
as the supports brackets will normally be fixed with a
preset small clearance to the article(s) and
longitudinal band(s) being wrapped, though it could aid
such if the brackets were compliantly mounted with bias

5

L4



steri IWQW‘%?“Coatl ng fluid or carri er for any useful subpgy&%goﬁwﬁﬁe

preferred or advantageous Figure 5 shows a variant bracket 59 that is
dividgd at 52 to create an outer chanber 53 generally simlar to the Figure
4 arrangenment and an inner chanber 54 .1 Rg has aperturing 55 also of its
other main surface 56 that, in use, is adjacent article(s) to be wapped,
specifically Iongltudlnally fed band material. That is not particularly for
ai ding take off of wapped -articles as the supports brackets will normally
be fixed with a preset small clearance to the article(s) and | ongitudinal
band(s) being wrapp d, though it could aid such if the brackets were
conpliantly rcowerds wthe arficle( s ooHowever, such provision does

PCT/ GB90/ 00266 - 16 - _towards the article(s). However, such provision does
find utility BHed advhhiBycand-ARupRTtAGRePRFNGPENSFREGLAAYL éNa perforat e

or ot herw se ernEbee material for Iong| dlng bang§ éb see indicated at
18' in Fi gur &F8+aL1QR tq ?l@ﬁ?@oﬁatﬁggfn° Fﬁlﬂe eabte MAaLeRiRla gas

Soms const it ARt LEPRFEHEghR: PRRALEY. ThER E5AEpBaroR TR HR Flpuke”
desired purpoge. ,fLguifi #150P8562 dAbHiﬁ,C@He6918idaiE¥8if°PSHE@he: a
gas or gas mixture or vapour or liquid or atomised
droplets or whatever) or some constituent substance
introduced thereby may serve any useful or desired

purpose.

Figure 6 shows a drinks can 60 of a type opened
by a ring-pull 61 and often drunk from direct, which can
be a health hazard now capable of being countered by

suitable sterilising etc through the layer 18°'.

Figure 7 indicates another useful feature, in
fact (at least potentially) a further independent aspect
O of invention, namely provision of at least longitudinal
bottom-applied sheet material 18B with a layer or
coating 71 to engage the article that is not just
adhesive coated as for one-éided cling material that may
also he preferred for_heliéal wrapping material, but is
deformable, see 72, to aid location of article(s) to be

transported through a wrapping station.

Turning now to basic novelty of combining



by a ring- pwo 9iéezied of ten drunk from direct, which can PEFGB0266hazard
now capabl e of being countered by suitable sterilising etc through the .-

| ayer 18'. Figure 7 indicates another useful feattre, in fact (at |east \,_j
potentially) a further independent aspect of invention, namely provision of
at | east |ongitudinal bottomapplied shéét—-material 18B with a Iayer or

coating 71 to engage the article that _is not just adhesi f
one- si ded cﬂpnglgﬂgéﬂﬁél { b8 Wab?&lﬁélprb*'é}réﬁﬁﬁﬁiﬁr/ﬁ% Foﬁ’at?\/vrggﬁl ﬁ:;

material, but is deformable, se_e 72 tola.ld Ioc tlo.n of t?é |cle(§?I to be
Y b

E:(r)ﬁg;sgloaéed foRmeEgAnSoRPRTSted 4 bR VEROY RO
- 17 - | o?gP‘PV\gllﬁgl "'ln(%é?urﬁnﬁ .lh%llfm artf’f)l%ﬁr 55‘6’%5‘? Racks, Egégﬁ g9 00200
i ncor porated.in {

| ong grticl g% sﬁi ;sellﬁ cKk 9%‘}?( Pl pes gl'l’avm aggéo\e/g?galghaﬂggﬁ of

the longit tari al g%: o] @c-cg,{ | OFad1 £ AR eft to
ri ght of Fi Hg%lrteQQ a'l?#? IeaA I ng edr%(sj%vjvr al'p%82Al | seé;feadl Iy p|£€eéd ]l]%)fﬁ;mt)he .

forward endr?.%hthebipaﬁ'!ﬁgﬁ;sew'g h ghér eeagdag Emd-wrmked2nnday réedhdyi cal
wrapping 17 The matérial 18 will be unwound froma reel with travel of
the pack 81p§&qteah%pt rwyltne Eostwalkdp ehdB ofs tleadpagtkf Slmaditly a free
edge 833 tucked under the hellcal wrapplng 17. The
material 18 will be unwound from a reel with travel of the-'
pack 81 and the tralllng end-wrap 82B_1s readily formed by \L)'
a descending wire or blade 85 qnd a tucker 86 that might be

pivotal on the roll 84.

Figure 9 shows protectlve mater1a1 184, B applled to
upper and 1ower corners, see both covered by 18A,B in
Figure 94, and separately covered by 184, B and 18A’,B’ in
Figure 9B. Such wrapplng is partlcularly attractive for
articles such as framed w1ndows where helical wrapplng 17
will _cover.-:Lnset_ doubl.e gla_z:l.ng and _a-lso pull in free W

.ends/edges of material 18a,B.

As should be clear, the 1ongJ.tudJ.nal mater:l.al 18 may
be dJ.fferent from the helical mater:.al 17 (for which l:Lnear
low dens:.ty polyethylene is good) Indeed, mater:.al 18 can

be almost any flexibe sheet, for example bubble fJ.lm or

foamed plastics.



a descendi ng vWOeB009388ade 85 and a tucker 86 that m ght be-BOCTBH/00866 he

roll 84. Figure 9 shows protective material 18A B applied to upper and

_ Iovve\L__(:orners see both covered by 18A, B in Figure 9A, and separately
covered by 18A B and 18A ,B in Figure 9B. Such wapping is particularly

attractive for articles such as framed vt fdbws where helical wr appi ng 17

w Il cover inset doubl e %I azing and also pull in free ends/edges. of

material 18A B. As EBeFalbercp ar°°“c"ﬁ7€'l oﬂb‘ﬁ"udi"ﬁal (RO ggaﬁafvi?é‘

different fromt terlal tor whi ch Lnear | ow

hel i cal f: %?__nsi t 1d
pol yet hyl-ene i%° gﬁbﬁ? m°Fﬁd gn r‘rﬁf"gﬂ"ﬁ 1Y§- cBﬁ°B‘8 APRoSECa F&x ‘%’é‘
sheet, for exzélgrg J%éggpﬁé £ail r%ri”m%@ AEL pﬂs?‘ J.t(iﬁ.n he]ﬁ.@a VL f:gphag s

PCT/ GB90/ 0026 nera course, ere
not hi ng nore than informative. pronotion etc rratter coul d be incorporated
en material 18 within helical wapping 17. Also. it will be appreciated

that various convenilgsalipravis Qnﬁgﬁﬁéci?&téadﬁmt RidriGud0 convendlonallon
of tear tape., say between pached artiicles and the wapping nmaterial (17 or

18), or punchl ﬁﬁoﬁﬁéﬂéns Nchdp Beyhnade [ 1 1ntdudingoridiorporitibicofi reir
grips. -
tape, say between pached articles and the wrapping material
(17 or 18), or punching holes in top layers (17,18) in

order to provide finger grips.



19 CLAIM5S 1. © A method of packaging articles to form suece2si ve separabl e
packages, wherein said articles are fed succeSS|ver I n one direction
to and through a station free of conveyor neans” therethrough and at__/
which helical wapping is perforned using first continuous flexible sheet
material nmoving transversely of the dirqetion of feed of the articles

t hrough the helical wapping station, and wherein further continuous
flexible sheaiapmg erial is fed in the one direction in contact with the
articles thiough the helical wapping station and wapped in with the
articles at it.he kel methodr apbi pgckagingn antifcdres phot fdrni sacceasiiyg ng-
conprising the first and further materials for each of said successive
packages. 2.sepatratitehodpatkagesagi mpemeim susatdni agticliesl esanmer &ied sai d
articles are fed successively, spaced, |nd|V|duaIIy or .in groups, |n one

di rection acussessiyglnhdnwode diseesionybe agdthrough a I‘Fftéﬁtj-l?na ¥efion ¢
operative in the gap for helical wrapplng usi ng first ¢cqntin g flexible.
sheet materiafl APAYRYR t“}ﬁftnsgaﬁ'— af@ satd Wi g‘l AGALl and

wherein a further; continuoys flexi bl,e S eet rrat ridal is fed
di rection V\A"{’?‘FPcBH‘%&tst PSFE 3e'f‘??1§g TPt qanhinucys ﬁ&&?‘#ﬁm ?’ﬁotn |60n

S 20 g bl Y e B S e L SBLATSE et
the articles through the helical wrapp:.ng station, and '
whereJ.n further continuous flex1ble sheet material is fed
in the one dlrect:l.on in contact with the articles through
the helical wrapping station and wrapped in with the
articles at the helical wrapping station to form pert of

final packaging comprising the first and further materials

for each of said successive packages.

2. A method of packaging fo'rm-suetaining articles wherein
said articles are fed successively, spaced individually or
in groups, in one direction across a gap between two
conveyor eystems and through a station operative in the gap O
for helical wrapping using a first continucus flexible
sheet material meving at that gap transversely to said one
direction, and wherein a further continuous flexible sheet
material is fed in the omne direction with and partially
covering said articles without interruption through
spacings between the articles and is wrapped permanently in

with the articles inside the helical wrapping.

3. A method of packaging articles of lesser length than

[




3. A nethod of packaging articles of |esser length than «20-a gap -
between in-feed and out-feed provisions for the articles and in which gap
the Quiicles are wapped helically with continuous and stretchable first

fl exi bl e sheet material, the method further conprising feeding said
articles across said gap by their engagenegg with a band of further

conti nuous flexible sheet nmateri al novi ng thereacross, and

i ncorporating ahagapabbtwilen O¥R+Bbéd PAHEPIbRE-Bbed hPprtidildhdy £Be! icRe!y
wr apping the flexible and stretchable first flexible sheet material about
the band as wekktdelebe anti cins.which Agapt htkle acaptitles t e aivwiapped
wherein the articles are engaged from bel ow by the band. 5. A net hod
according to chelicaldy stidhncontirumis) ahd bhimdtchablepditret aflexiblde
gap by neans about which stretched helical wapping takes place but is left
behi nd and t hesbeeét matarhali chhevwrephed gfwether fonpritsing dfeeding tsaid

article and.the band. 6. A nmet hod according to claim5 wherein rel ease of
hel i cal wrappi A§tirdest aereappsrid gamdy $heidi engagprenppVithqa feand 0f sed
fluid through 7 A met hod ,according to claim5 or claim 6,

he support. 7, .
wherein applic PFGﬁegf CcomEIreus ypflarddles ngheeto (PRteERAL by BEARG ng

that subst ancetflg;ggggotsg? Sah OritncrLeraprgfating that band into overall

packaging of the article by helically wrapping the flexible

and stretchable first flexible sheet material about the

\—/
: band as well as the articles.

4. A method according to claim 3, wherein the articles
are engaged from below by the band.
5. A method according to claim 3 or claim 4, wherein the
band is supported across the gap by means about which
stretched helical wrapping takes place but is left behind
and the stretched helical wrapping material contracted onto

\_/ the article and the band.

6. A method according to claim 5 wherein release of
helical wrapping from the support means is assisted by

applying préssurised fluid through the support.

7. A method according to claim 5 or claim 6, wherein
applicatiqn of a desired substance is made to the band by
applying that substance through the support means.

R

) A



21 8. Apparatus for packaging articles to form successisve «separ abte o
packages conprising first conveyor neans for unpackaged articles, second
conveyor mneans for articles helically wapped with first continuous -

3

~ 37

flexi ble sheet material, the first and second conveyor neans bei ng space
apart, means for helically wappingyqthe said first continuous
fl exi bl e sheet material about the articFeS'by passing that first sheet

material beigieen sgi WGP r G aphokARYRYObr¥IBSe HEIT ObuBkBBbIvEY a
band of second continuous flexible sheel material to pass along the first

and second @RPpeR4Pleepackagdst et d iy Sgiesthetoneaydhemesdrs) o i n
the sane direction as said articles and wthout interruption between said
packages as unpackiced cabtickes; aisedtondncdineymrinmetins hidxr cakkyclesppi ng -
passing said first sheet material about the band and said articles thereby

i ncor por at i heltilkaliyndwrappedhevicilter £lirsgackent imuais s filexiklie| ehees.

Appar atus according to claim8, wherein the band serves to nake

t ranspor t i ngasegigdne thenifilrstaands seconds congeypppaeangsbaéingr gpagedo
claim8 or claim9, wherein_ the band supplying neans is operative, for at

| east a ban@P@¥der | WeRRSsai kP%r thelically) "wAaRPIRg s theorapad t §18BL m s,
9 or 10, Turt e oty | Fldinre | Shest PRALEFTRT S0l 'he AAitfefs PRy "

passing _th"af_;__ first sheet material betv)eé_n ‘the spaced apart

conveyor means, means for supplying la. band of second -
.contihuous flexible sheet material to pass along the first -
and second conveyor means and through t_he space between
them with and in the same direction as said articles and
without interruptior'x' between said- packag.es:. as intended to
be separated, énd the means.for helically wrapping passing
said first sheet material about thé-bahd and said articles

_thereby incorporating the band into the overall packaging

of said articles.

9. Apparatus according to claim '8, wherein the band '

serves to make transpofting engagément with said articles.

10. Apparatus according to claim 8 or claim 9, wherein the
band éupplying means is operative for at least a band

underlying said articles.

11. Apparatus according to claim 8, 9 or 10, further
comprising bottom support means for the articles between

the first and second conveyors to receive the helical

LT




the first and second conveyors to receLve_thé hel i cal 22 weapping *

materi.al al so thereabout but be |eft behind as wapped articles go into the
sectpd conveyor means. 12. Apparatus according to any one of clains 8 to

11, further conprising at least top restraint neans for the articles
between the first and second conveyor neapg. 13. Apparatus according to
claim1l or 12, wherein said support or restraint neans is holl ow and

perneable to

wrappi ng materia

to the wappi

wherein said support neans is holl ow and perneable to pressurised fluid at
its surface to be adjacent the band, and has associ ated nmeans for applying

fluid to the
tlaim wherei

m:a?psh'gs afthtidriial 24146 Stheréabeut ObudNgagi DEfY behikd as
an
wgappedr azlticlés dppindbushacsecdndgednveyor méinsr 12,

band. 15. Method or apparatus according to _any precedin
A2sai HPParetEs ®&c cent BA¥ORNY | ek Flaims B &o iK1,

supplied as a _or said band ,under bases of the articles and of a _w dth

transversel y SRTEberyGamRiksingat slgastotor Kpphiraint means £oF Jh&kage

bei ng forned.

16. t hod, of ' ticl tanti al | h [
descri bed mﬁtﬁr?éFggéngﬁtgﬁegﬁghggtgﬁﬁga§$§ggé?éu ﬁﬁgﬂvé§§r%$%%?§$LglPor

packagi ng articles substantially as

13. Apparatus according to claim 11 or 12, wherein said
support or restraint means is hollow and permeable to
pressurised fluid at its surface for engaging with the
wrapping material and has associated means for applying

pressurised fluid to the wrapping material.

l4. Apparatus according to claim 11 or 12, wherein said
support means is hollow and permeable to pressurised fluid
at its surface to be adjacent the band, and has associated

means for applying fluid to the band.

15. Method or apparatus according to any preceding claim,
wherein said further or second continuous flexible material
is supplied as a or said band under bases of the articles
and of a width transversely of its movement that is at

least equal to that of the package being formed.

16. Method of packaging articles substantially as herein

described with reference to the accompanying drawings.

17. Apparatus for packaging articles substantially as

% ¢ L M s %

has associ ated neans for applying pressurised fluid



23 herein described with reference to and as shown in the®aceonpanying
dr awi ngs.

23
herein described with reference to and as shown in the

accompanying drawings.
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