1 APPARATUS AND METHOD FOR PACKAGQ NG SETS OF ARTI CLES BY MEANS OF A

HELI CALLY WOUND WRAPPER Thi s invention relates to nmeans for wwagﬁ'qg;7
articles. Qur co-pending application No PCT/ GB90/ 00266 (WX0/09 éh 6
concerns an invention whereby articles or sets of articles are passed

t hrough a gap between in-feed and out- feed conveyors and are w apped
helically in that gap while supported and transported by a band that is
noved t hrough the gap and becones incorporated in the packaging inside the
helical wapping. In practising that inventfon, a problemhas arisen for
multiple article | e 1hos rticl have round bases _and si des,
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there is a tendency for unwanted relative translation of articles to occur
in the direction of conveyance. Resulting packs tend to have articles
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relationship with articles on one side resting in cusps between articles on
the other side, even forC|ng each other out of desired article-to-article
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In practising that invention, a problem has arisen for
multiple article packaging where those articles have round
bases and sides, i.e are generally circular cylindrical, and
stand side-by-side transversely of as well as along their
direction of conveyance. For some such packs, there is a
tendency for unwanted relative translation of articles to
occur in the direction of conveyance. Resulting packs tend
to have articles displaced from transverse registration side-
by-side to a staggered relationship with articles on one side
resting in cusps between articles on the other side, even ‘éé
forcing each other out of desired article-to-article contact
éiong the direction of conveyance. This unwanted action
takes place at helical wrapping, but we find is unrelated to
use of the transport band that becomes incorporated into the
packaging, as evidenced by it being unpredictable as to which
articles effectively'advance or regress, and by no measures
taken to secure even tension in the transport band across its
width making any difference.

It is an object of this invention to solve such problems
which are specific to helical wrapping processes.

According to one aspect of ‘this invention, there is
provided a method of packaging sets of articles arranged in



2" side-by-side relation both in one direction and transversely of said one
direcfion, in which said sets are fed successively in said one direction to
and through a station at which helical wapping is performed by using
material noving generally transversely of said one direction, the articles
bei ng of such non-rectangul ar sections pagallel to their bases as, if the
articles lose registration in their transverse side-by-side relation, can
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In_fleXIblgfﬂygTés by feeding the articles successively, spaced in sets
in the one direction across a gap between two conveyor
systems and through a station operative for helical wrapping
using a material moving at that gap transversely to said one
direction, and wherein the sets of articles adjacent both in
the one direction (of feed) and transversely thereof, and
articles otherwise adjacent transversely of said feed
direction are separated at least during helical wrapping.
According to another aspect of the invention, there is
U provided apparatus as and when used in helically packaging -
articles arranged in side-by-side relation both in one
direction and transversely of said one direction, which
articles are of such non-rectangular sections parallel to
their bases as, if the articles lose registration in their
side-by-side relation, can lead to the articles becoming
staggered in said one direction with some of the articles
resting partially between others of the articles; the
apparatus comprising first_coﬁveyor means for conveying
unpackaged articles in said one direction, second conveyor
means for articles helically wrapped in flexible sheet
material the first and second conveyor means.being spaced

apart, means for helically w::"apping flexible sheet material
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material the first and second conveyor neans being spaced apart, neans for
helically wapping flexible sheet materi al 3 about the articles by <
passi ng that sheet nmaterial between the spaced apart conveyors, and anticle
separating neans of a non-conveyi ng nature extendi ng interposed between
said articles in said one direction at3 | east during their helical wapping
when those articles would otherwi se be adjacent in their transverse
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the article
prov151on of such packages including barrier means between

adjacent articles. _

In one such aspect, there is provided a package of a set
of articles made by the above method aspect further involving
inserting said barrier means between said transversely
adjacent articles prior to passage of the articles through
the helical wrapping station; the set having articles
adjacent in one direction and transversely thereof, and the
package comprising the barrier means extendlng longitudinally
in the one direction between transversely adjacent articles
to reduce article-to-article contact, and helical wrapping
material arranged generally transversely to said longitudinal o’
barrier means.

In another such aspect, there is provided a package of a
set of articles made by the above method aspect wherein
further wrapping material is fed in said one direction to
overlie the articles and is wrapped in with the articles at
the helical wrapping station, and barrier means as part of
said material is interposed between said transversely
adjacent articles prior to passage of the articles through
the helical wrapping station and serves to provide integral
excursions in said further wrapping material as further part
of said material interposed and to remain so interposed
between the transversely adjacent articles after:passage of
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the helical wapping station, and barrier neans as part of said material is
I nt erposed between said transversely adjacent articles prior to passage of
the grtjcles through the helical wapping statioh and serves to provide
integral excursions in said further wapping material. as further part of
said material 'interposed -and:t:0 remai n so %nterposed between the
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free of an%ﬂgfétggh be more than one divider.
The shape or form of the article divider(s) may be
varied according to the shape of the adjacent articles.
* In such embodiment, need for such divider(s) arises
specifically at helical wrapping, because that is where '

. transverse compress1on of the set of articles arlses;

- normally including from intended stretchlng of the helical
wrapping material. However, it is convenient for the or each
such divider also to extend the length of the in-feed _
conveyor, further preferably by securement at or beyond its
end so that its extension therefrom and through a helical
wrapping gap to the out-feed conveyor is free of any further
support apart from its bottom edge perhaps resting upon the
out-feed conveyor as can be useful. In the specific '

. embodiment to be described extension of said divider over the
out-feed conveyor is for a length equivalent to that of a
packaged set | .



support apart fromits bottom edge perhaps resting upon the out-feed

conveyor as can be useful. In the specific enbodi nent to be described -,
extension of said divider over the out-feed conveyor is for a length 4
equi valent to that of a packaged set of articles, so the out-feed ™

conveyor can be the effective agencysfor mnthdramnng t he packaged set of
articles fromsaid divider as well as the preferred agency for draw ng the

band t h kagi ng-s whi ch band tly b
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forward end edge of the or each said divider uch upper articles guide can
be as disclosed in our co-pending application, namely. with a free extent
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gui de ofWhivee ctmeza;:h ssaiﬂ L_q\madgn:u desudh cupgpert hertities| guide can be
as disclosed in our co-pending application, namely with a free
extent downstream of fixing at or near the end of the in-feed
conveyor or start of thg helical wrapping gap, so as to be
wrapped about by stretched helical wrapping material that
contracts into tight packaging engégement of the set of
articles as same is d:awn off onto the out-feed conveyor. It
will be appreciated that such divider(é) cah extend upstream
or downstream from'such upper guide, and/or bé secured only at
the upstream end of éuph upper guide so as effectively to
float freely Qownstream'through the hélical_wrapping gap. The _
divider(s) may even be secured only at or near the end of the o/
in-feed conveyor or start of the helical wrappiﬁg gap to be

independent of such upper guide, including presence or absence
of that guide.

Where there is an ubper guide through the helical
wrapping gap as in our co pending applicationa(and
whether or not associated with support of said divider(s))
extension of the or each sazd divider beyond such upper guide
ensures that each wrapped set of articles is first withdrawn
from that guide with a first consequent reduction of stretch
in the helical wrapping material, and that stretch reduction
in the'helical wrapping material at withdrawal of wrapped sets



wrappl ng gap as in our co pending application (and whether or not

associ ated with support of said divider(s)) extension of the or each said
di vi dersbeyond such upper guide -ensures that each w apped set of articles
is first withdrawn fromthat guide with a I.first consequent reduction of
‘'stretch in the ‘helical wapping material, dnd that stretch reduction in the
-hel i cal \M@‘fpl ng, material at w thdrawal of wr apped sets of articles from
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di spl acer‘rﬁrﬁ'sch f Fhe d:p@sl%ﬂgﬂrapplng material will be well beyond
what is required for recovery after withdrawal of such

divider(s). We have used 1.5mm thick p.v.c. sheet
satisfactorily in experimental development, without any
withdrawal problems for a divider extending through article
sets with articles two abreast, including the first packaged

set on the out-feed conveyor, i.e. even when being gripped by
two successive helically wrapped packages. Stiffer material,
such as steel, even spring steel, would enable much thinner
divider(s), as could be advantageous both in reducing final

U pucker in the transport band within the packaging and in
reducing risk of unwanted displacement as the articles come
off the divider(s) whose downstream ends could be finely
tapered to help reduce any such effects, at least if not
already very thin throughout.

As thus far outlined and particularised, employment of
an article divider is actually equally applicable to wrapping
sets of articles whether or not a transport band is used as
taught in our copending application. For example, support
through the helical wrappihg gap may be provided by a lower
guide of a :



of f the divider(s) whose downstream ends could be finely tapered to help
reduce any such effects, at least if not already very thin throughout. As
thus far outlined and particul arised, enploynent of an article d|V|derkdﬁ
actually equally applicable to wapping sets of articles whether or not™a
transport band is used as taught in o copendi ng application. For exanple,
support through the helical wapping gap may be provided by a | ower guide
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within their sets. Also, stability of location is readily

enhanced by the transport band material taking at least slight

impressions thereinto of bottoms of the articles, and .adhesive

for article bottoms. '

The longitudinal wrapping material within the helical

wrapping material adverted to above as having integral

excursions between the articles of a set thereof can, of

course, be a transport band, though it need not be. 1In any

event, suitable excursions comprise deviations, such as tucks

or folds in the longitudinal wrapping material. The



excursions are conveniently provided in a |layer, preferably an upper |ayer
of the wapping material overlying the articles, before the articles enter
the heljcal wapping station. Suitable quaratus has barrier nmeans such as
an article divider or follower for inser®ion between articles and/or for
following the formof the articles, wi thout causing unsatisfactory extrene
di spl acenent or dislodging of the articles. For exanple, a plate-like
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are to be of different extent, relative |inear speed of supply of

| ongi tudi nal naterial above and below articles is varied as appropri ate.
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band as previously nentioned, suc ? at stabtlltx I S enhanced q¥ %Phe5|on
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between the articles and the apparatus for providing integral
excursions in the material and for effecting article
separation. Thus, by contacting the longitudinal material
with the apparatus, say a divider, and inserting the divider
between adjacent articies, thereby to take a length of the
material for folding or tucking between the articles, an
integral excursion is provided in an extent of that layer of
material. The extent, fofm and direction of the excursions
may be varied aé appropriate, including according to the form

(U of adjacent articles. Similarly, adjaéent articles may be

' separated by either or both of upwardly and downwardly
projecting excursions. In such circumstances, if the upward
and downward excursions are to be of different extent,
relative linear speed of supply of longitudinal material
above and below articles is varied as appropriate.

Particularly safisfactory results are obtained using
longitudinal material or a transport band having adhesive on
the article engaging side‘df the band as previously mentioned,
such that stability is enhanced by adhesion of the excursions
to the article walls.



Specific inplementation for this invention will now be described by way of

exanple with reference to the acconpanying drawi ngs, in which: Figure 1 is

a perspective view of apparatus incorporating a divider according t

one-enbodi nent; Figure 2 is a diagrm showi ng the problemto be over COne;

and Figure 3 is a plan diagramshowi ng the solution of Figure 1, Figure 4

IS a perspective view of apparatus for providing integral excursions in.

| ongi tudi nal wrapping material; Figure 5 is a diagram show ng an

applicatS@GQ¥fﬂQMﬂﬂéaﬁﬂﬁﬂﬂaﬁ&QﬂuﬁQEy?ﬁ&%r+%Ye%§%?ﬂgWFﬁie§PHLbéxcursions;

_ ThegaRpaideds b}O wily R Wstanpls €wogn ad faratce Nt@UtheOackenpangiagp! i cation

No PCT/ GB90/ 00266, tq whi.ch reference is further directed. The apparatus E
pr o¥Fa¥dngs. ABHIMAATP tont i nuous webs of wrapping material around sets of

articles while each set noves through a-space 16, defined between the

downstre f flr ! : s andet l.r,.eam end of a second

conveyor%?%ﬁﬂgﬁg%éﬁ%5%ﬁg%§%§£%§¥ﬁ% éﬁé@ﬁégdgﬁgg??kég -- and spaced

apadncorparadsing té edividen cacerrding tei epeetemhodimengsubl e ring-type

- web-applicator device 14 rotates in this space or gap 16 about an axis

extendin%“generaLl parallel to the axis of the_first gnd_gecond conveyors

12, 13 so faguxse a%)p’ilﬁl 3 r¢tRgran SReWiRe Fhe| rrsblem 9sPeone helical band 17

of \Wvatddie: Sethd SA, B, X and 17A B, X around each of article sets 11.1 to

Il.N as it noves through the space 16 fromthe first conveyor 12 to the

second conveyor 13. A -- transport band 18 i-'s drawn through the space 16 in
engagenerRigure (3 is a plan diagram showing the solution of .
Figure 1; ' ' o’

Figure 4 is a perspective view of apparatus for
providing integral excursions ih~kongitudinal wrapping
material; ' '

Figure 5 is a diagram showing an application of"
longitudinal wrapping material haviﬁg—intggral excursions;

The apparatus 10 of Figure 1 is basically'as~in our co-
pending application No PCT/GB90/00266, to which reference is
further directed. The apparatus provides for applying T
continuous webs of wrapping material around sets of_atticles . ‘
while each set moves through a -space 16, defined between the e
downstream end of a first conveyor 12-and the upstream end of
a second conveyor 13, those éonveyors being‘arranged in line -
and spaced apart from each other in the conveying direction C. -

A double ring-type web-applicator device 14 rotates in
this space or gap 16 about an axis extending Qénerally
parallel to the axis of the first and second conveyors 12,13
so as to apply from at lea;t'one reel¥15 at least one helical
band 17 of wrapping, see 15A,B,X and 17A,B,X around each of = |
article sets 1ll.1 to 11.N as it moves'through the épace'ls- o
from the first cbnvayor 12 to the second conveyor 13. A --
transport band 18 is drawn through the space 16 in engagement




with articles of the sets, preferably adhesively engaging them while the
helical. band 17 is wapped around themin turn, and the transport band 18.
The latter serving to transfer, or to facilitate the transfer of each
articl® set 11 through the space 16 from®he first conveyor 12 to the
second conveyor 13. The transport band 18 is shown coming froma reel 21 of
~wrapping material placed at ‘the cormencenent of thé-process, to supply the
band 18 owethyapgiclesceF ahe ayaexs |l oreferablpckéheddvebyt bagagdng or gap

16 (thus idgin e 16 d,

cont | nuougﬁﬁﬂbrggé‘h' gﬁ%{ﬁ' J’%‘rﬁagf '?% %Pap%lﬁrgﬁg%gnygggﬂ’g?l%@%ﬂ‘e&g of

si m | ar nmaueni abntdo thieattrangpox threbandu Bppi nBhe ckatterisesvingult® be of a
variety of ghagkslyRgs «of f&&‘lﬂ&ém&ﬁ%'@Jl:anéférpafpgééh' Srkddled Wee 1
contlnuousry runni-ng surface novin he conveyors 12 and 13, and
preferabl?hrﬁuﬁbh§@ﬁb§RﬂQQ135m§¥9@|%ﬂ%sf{HStTﬁ€“BBHVEy6?stEQ?ﬁ%ﬂ$E99H®

run at thgongB@oponiznal speed, or it could be advantageous for the out-feed
conveyor 13 to have a slightly faster normal speed than the in-feed
conveyor 12. The sets of articles 11 to be wapped are fed onto the

WL appi ng rr?t er I'raaieI J&wfﬁbzﬂﬂh end c%e i9-ahodwnl eompagi fgoRla Meelplatofdn,
the sets of art.icles t ' | 18
and conve')'ng? f?garﬂ“(?tjff’éﬁ‘; ‘;:ggggd ét Nf;ﬁe h%glghggae%hte %ﬁﬁenng’%%:ét ?vel y
at the san:e suppdy mcbmmafov%lzbme%rfesdu sonveyexr 32 anfd ightly

faste t
r %fgmtlthdr"?u&h toygﬁsaéé &5 §a8p be eduas Bﬂ&ﬁﬁ&.u@%%d&@ @@t s

of artlcles are sittin e wa naterlal
there i s G8Pexibor @nd f QxP?QV%Y%?u}% ?ﬂe°59t89p§§nBP“Fh %ﬁﬂ

(Ot}m’r thQ"ﬁxi% idides AbrapEiig Ngréd reél 2ppean) beTbe ‘da.ug.hlazofmat'&‘erﬁlltdaes
T on bR o S SISy SSobEs S EREATET IS by LAY B UF IVaIsly 18
of other types of flexible materlal. Its purpose is to
provide a continuocusly running surface moving with the
¢onveyors 12 and 13, and preferably in adhesion with the

articles 11. The conveyors 12 and 13 may run at the same
nominal speed, or it could be advantageous for the out-feed
conveyor 13 to have a slightly faster normal speed than the
in-feed conveyor 12.

The sets of articles 11 to be wrapped are fed onto the

wrapping material 18 with an atticle-to-article spacing 20.
\«/ In operation, the sets of articles 11l.1 through 11.N-2

together with wrapping material 18 and conveyors 12 and 13
will be, are, or have been, 'all running effectivély at the
same linear speed even if the conveyor 13 is driven at a
slightly faster speed than the conveyor 12 as can be
advantageous.

Because the sets of articles 11.1 through to 11.N-2 are
sitting on the wrapping material 18 there is no external force
to disturb the articles of.their spacings 20 (other than &a.
helical wrapping as will appea:). - The weight of the articles
11 on the band 18 can serve as the sole agency for drawing the
material 18 through the system as at least the conveyor 13 is



driven, and consequent 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 extensiblej
preferred wapping 17 of cling filmtype) the bracket 19 is used to support
the band 18 across the gap 16, and the Whand 18 may be of the sane nateri al
as the helical wapping 17. During the w apping process the helical

- wrapping material 17 will rotate around both the article 11 to be w apped
and t he Sixgwern, \ﬂnﬂunaqpeqmemtateﬂﬁabnapplmg batweeppoohvegorsi AR 284

bet veen 4 | hiledsiigh 1 e ILEADERRILLCES ddnvilh! EngUBRESRILY bikrllad 25!
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cyIindH<adroéﬁxﬂhéiga¢ly6,|@ndhthd|bandtma nay bélcfathecbame(hﬁterﬁal_
103, 104; S si de-by-side registering contact
transver§&$ t%$q%%e %%%veygég ggrezflon .e. With diameters- perpendi cul ar
to the conveying dlrectlon (shown dashed) allgned t hrough. i nt ended points

of contact, a a r Sw® | es adj acent
R R R N

th di t
Ia::]t i cleego"t%ﬁ‘?nve ’é'v%nl Jlo'%g%%lc I OPB?E@HeaBEPPnPanHE EBRVBTEAGI8 AdctPoR® and t he
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t esiLon _ar entation
Sai e onibed A0SR e PAN e ‘BeRURER Fnl REDEEADY WREBCT OB Al L1 A
artlclelﬂxmﬁmiﬂ 1l havith sﬁbshanuiaéhyugh fleaptepentidildlyocecovering | east
by di st ?rééﬁi‘t&fxiﬁ& oP2PHe "REELERL @éaBBEnBCﬁHEeEQElSt ket Ghabl - Jay el s-

Use of
to such recovery that cause problems with which this invention
is concerned.

Figure 2 illustrates such problems arising from unwanted
relative translation of articles in the conveying direction,
particularly for articles with round bases and sides, i.e.
generally circular cylindrical. ~ Specifically, in the |
distorted set 111, articles (101,102; 103,104; 105,106) that
should be in side-by-sidé registering contact transversely of

the conveying direction, i.e. with diameters pé:pendicular to
the conveying direction (shown dashed) aligned through
intended points of contact, actually become displaced to rest
in cusps'of articles adjacent in the conveying direction. 1In
fact, once that condition is reached, the articles can even
become forced apart in thé conveying direction, and the
resulting package becomes a.mess;

Whilst specific locational attributes of support and
transport bands 18 hereof, whéthér by adhesion or indentation
additional to just friction, can contribute to resisting or
limiting such article movement, that is often not enough to
prevent dislocation, at least by distortion of the band
material as can occur for stretéhable'materials. Use of two



hélical wapping rings can accentuaté problems, including the case where
the reéls are contra-rotating. Basically, those problems are due to m nor

m sal kgpment of articles in their sets and relative sliding or rolling on
each other under forces F applied by stretchéd helical w apping.

Substantial reduction of those problens results fromspecific provisions
hereof, for exanple, by way of a divider 30, see Figs 1 and 3. The

il lustrated pheﬂ&caddwﬁappkﬁgfihngsrmamtadceﬁﬂuaae phe bLemsleancandiag ithe

in-feed conve 1 e di Vi 0 e pl
down bet ween %%e a%ﬁ%g€ﬁ§u égé él%ﬁh % ?ﬁkgg ﬁgéalgm%aﬁ§?%§’gg%%f§
and the firstpsoblemsyagsastuenrto cm-ttsoz)rmisu@liagnmmsdofonvuycieﬂ.in their

Screw- t hr ough @k oC latd? e 1! NS 1 1184 b d:f‘%oﬂf?ﬁgdbﬂgeﬁéﬁnbéhfei-x asaplat e
at 32 is advantgg*fus the extent of t divid downstream t herefrom

then being inf® ﬁxﬁ|§R?1¥ﬂQuQYsﬁﬁ%ﬁ??ﬁe%n?e§ﬁﬁﬁﬁrVrBPPFFS-Iomer free end
on the out-feed conveyor 13. Figure 1 actually illustrates wapping

continuing between articles, whic racti cal thou not essential_in
rinei ol o) and o coMASTRIELaY ArEieh (FEEipre PEOHLERE, SREHNEn T250,

wr apped aLticb@dciﬁmuubiqvistbnscheTéqfseﬁaraésdmpiey bgswayogﬁ)abﬁivider
cutting through t W, i a

on a reci procgt;bl egg:%ar rr'?j%é n‘gém e‘ém fl?éf‘me}é@&é%gg%?a ggéf&&gd %ﬁ'%'d%#@d 3s
wr apped arti cmeumted,t & mwetl@e(t@ﬁﬁremleeél ofir e éonfeedi ﬁg’nb’@ﬂ’h’l’[ R .

article and aTﬂé“ﬂﬁ%fﬁ&¥“iéﬁsﬁEWWQéﬁt&ﬁéﬁﬁg”Ss”Bt6ét%kc&§ p&a&%ahown
application si¥;en] such as a, hot-w kni fe asse

eynt heti ¢ pl aDBTE rEidles of JoaGR RetnthrPRabrABE! Pe) kel MEARRINS

could aid achigagi rlgﬁ wand i tige of itde éevi shedrappidgarsicheshoandhe dunsFeed

that is often r ar enent d es have .an

bracker 19A  SeRYSYRE 1, S e Soh8h r °Fi BR8 FEBR RERREIALS 18 1R°"

upper conveyodapﬁb&inuufxnmr@dfﬁxed phatéi att 3dndssedvadtageous, the extent
of the divider 30 downstream therefrom then being in a
'floating' state save for any support of its lower free end on

the out-feed conveyor 13.

Figure 1 actually illustrates wrapping continuing
between articles, which is practical though not essential in
principle, ahd a continuous wrap of articles will result from
which each wrapped article is reédily individdally separated,
say (as shown) by cutting through the wrapping materials with
L/» ' either a hot wire 24 or a knife on a reciprocable carriage 25
or any effective cutting agency. The complete wrapped article
will then haﬁe external helical wréps containing both the
article and a single sheet 6f support wrapping material 18. A
heat application system, such as a hot-wire/block/knife
assembly, for a synthetic plastics wrapping material 17 of
high stretchability and recovery could aid achieving sealing
of the finished péckage at both ends, though that is often not
required. '

The illustrated arrangement does have an uppér bracket
19A, a second tranport band 18A over tops of the articles, and
upper conveyors 12A, 13A paired with the first and second
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conveyors 12, 13, all for inproved stability of transport and helical
wrappi ng, particularly for tall thin articles. Further guides (not shown)
will also normally be provided al ong sides of at |east the in-feed conveyor
12, typically as parallel walls, see 22A,B in Figure 3. The brackets 1

19A each have an operative support |ind¥®2 that extends to a free end in
the direction of travel of the articles 11 and will also be wapped by the
hel i cal wapping material 17, which should thus be stretchable with

r easonabl@m&m@s ylzo 18at all #br igpupvedc ktabddi tyh @ fartriagisporss anldey

| eave the, %ﬁi‘hé P&f@ﬁ!eﬂﬁ&figakors %ﬁﬁla%n&?J \Wrdlilcldgior et hyl ene
(PTFE) for at 1 east aces enga l'i.cal wrappling nateria

17 can b&FURHer . 9¢hﬂ£§ef”°ﬁo$h6ﬂﬂbruékét§{§9 ngrmally. he prQ@yidadknts to

linbs 22,aXsth vgidasoesr aesgéase&ﬁesyal-k&eal Ebn¥egdoren20r Ay ildyiayghad heir
surfaces hav tlch a vag&agg and_ytility as 1s explained in our
co- pendi R fcafFonsS- | PeBh ppPnE1EHFEr Pal width 18 exceeds the width

of the article to be wrapped, its side edges will be turned up or down

round the arti &_Qgt? }gca&gwgg hnga% R%g.e%' “&?%ﬁ)&haes

hi ghly stretcha ers
such as b¥4 ttRat %ﬁﬁenQSetgléefﬁﬁeeﬁaﬂohg tbeeﬁga@@nﬂma|9§ﬂ&;aﬂEth£

articles gngl mgciégnlnnaaacun&eahgsabeoar%?bag Iﬁr@llhéwim ng.
Simlar considerations agg i &éere IS r;t ion.of arti t owar ds
their botY%RRPIRGMAFETE g+ 1 BhdFhsshoudd: Thus,be st ?ﬁ?ﬁ : With act,

bot h uppereasonabler recoeeryt asn:nas muhdmesuwpf Wadkorabre #hd i cl es, or
cVen U1 et s | B2l IR ek berckO 362! Ml Frlitdleddi il oGy,
to Figur esulchth%rDOlXtﬁltraftlnalre&hxlﬁmG| f(Pé'@'EapﬁmataIs least sehear ati on of
adj acent gutrat&s 8HgBHBY By'%he helical wrapping material 17 can be

useful. However, hollow brackets 19, or at least equivalents

to limbs 22, fed with compressed gas (usually air) and

perforate through their surfaces have particular advantage

and utility as is explained in our co-pendlng application.

1f the wrapping material width 18 exceeds the width of
~ the article to be wrapped, its side edges will be turned up or
down round the article by the helical wrapping 17,

particularly recovery of highly stretchable cling film type
material. ' ' '

)
Dividers for necked_articles, such as bottles,'can have

- side extensions to ehgage the necks of the articles and hold
them in accurate location during helical wrapping. Similar
¢onsiderations apply if there is reduction of articles towards
their bottoms, then regarding lower side extensions of
dividers. 1In faet, both upper and lower side extensions could
be useful for some articles, or eﬁen further, up to and
including full, cohformity of dividers to article side shapes.
for articles varying from strict right-cylindrical.

Turning now to Figure 4, there is illustrated a modified
apparatus, for separation of adjacent articles by providing
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integral excursions in the upper |ayer of wapping material 18B. The
apparatus conprises a frame 38 on which is nmounted a rotatable reel 21B of
| ongi,t udi nal wrapping naterial 18B. The frame has a base support rod 43
(and TTs counterpart on the opposite side ofyythe frame 38, not
illustrated). . The rod 43 and its counterpart are spaced to allow
conveyance of sets of articles through the frane 38 on | ower | ongitudi nal
wr appi ng nmat edin¥egr@l wadursions ekn athecupperr aayerr of| yrapping diateniain
of conveyance,lgving a spaci'ng therebetween of the order of a few
mllimetres, such as about 5 mllinetres. Rod 50 (and an opposite
counterpart) are provided at the article exit fromthe frame 38, with a

cl oser spacing tharHdappuiatds eofipeo8ateaparhneaBenhl whiieh e fncuitceid.a
Turning to the upper part

f the f , | 48 d. 49 t at
nount ed thereGﬁ,tacﬁasH)]&e‘EF%t#eg EfL'gggﬁgrigﬁdgéjsa&sf’ﬁgggiﬁpoﬁ%%e%a% g‘?eé/ﬂo.'rhe
The bl ade 40 Frejnksifadad Basdestpportofoihd3r ¢ehdr 4148 cotditierpar: mmicthaf
a few centi ne:?r&%?ﬁjgﬁne l{%fd? ;%IF Cgﬁ%;f%%{n%r ?E.Cl ﬁﬁtl}.ﬁfﬁt@%%téiejq ON qihd RS 43

| ongi t udi nal ¢ material having ‘an article
engagi ng adhesinde itrs iccunperpastt arer Specedate BRIOHACONVAYAIES LHFRRFR f

through the f i Xed CiraughensCEsank 86t bfl Gpwet LeRAitudIIEL WHRISHing

| ongi tudi nal matert B 1s supplied_fromreel 21B and under, frege-running
roller 48 to #RN8TIa} B arvithearticleg.pdipgent; trpnsyersely. £HthRen
the roller | 48 cﬁlrt%étls@ozﬁréf CEB8fivéFangeC Paﬁrﬁ&g aafspl‘ahiimgpe:ihﬁr,ettdtﬁmmi et athe
18B rests | oose on e Ltop s ace of the articles 11 t.he. Lcl es
and. | ongi t udi r‘l’ﬁa’%t i Al ‘L‘ﬁﬁ m%éé"&&‘\fﬁﬁ@é, SESh @zfcl?%&uitde ,1%%1“2&%%%& Rda
mat & al  18B i30 t (k@ danr oppbses tebconaterpdiraie Areamriotisied @prigve drticle
i ntegral excurgsj r y Lnggat h 0 e VG
the rol.l er 49,%’?@5@%@ ?is'.éaggﬁﬁgdgtaé ?’%Eatﬁa;at ?:’:::Hd(}serllspaglr?&i nﬁ_hémfiéés
(43 and counterpart) at entry to the frame 38.

Turning to the upper.part of the frame, rollers 48 and 49
are rotatably mounted thereon, disposed either side of an
adjustable plough or blade 40. The blade 40 prbjects below
the level of the rollers 48, 49'by the order of a few
centimetres. In use, the sets of articles 11 are mounted on a
lower_longitudinal'material 18, typically with the material
having an article engaging adhesive on its uppermost surface,
and the material 18 is advanced through the frame 38 to draw

W the sets of articles 11 therethrough.

Upper longitudinal material 18B is supplied from reel 21B
and under free-running roller 48 to overlie the articles 11.
There is a small clearance between the roller 48 and the
articles 11, such that, at this point, the material 18B rests
loosely on the top surface of the articles 1ll. '

As the articles 11 and longitudinal material 18, 18B
advance, to reach blade 40, the upper material 18B is tucked
or folded between adjacent articles to provide an integral
excursion generally having the from of a "T". On advancing
under the roller 49, pressure is applied to the articles 11



and upper material 18B to assist adhesive engagenent of the material 18B
with the tops of articles 11. Adhesive engagenent of the excursions in
material 18B with sides of the articles 11 is facilitated as, the artiQLgs
11 pass between exit guide rod 50 (and cgunterpart) which is nmounted ~
inwardly with respect to entry guide rod?43 to thereby apply an inwardly
directed force to the sides of articles 11. Horizontal guide rod 47 al so

- tapers inwardly fromentry guide rod 43 to exit guide rod 47 to further
assi st adaBdi vepesgagdeaielofl 8B e asFishmehesive engagemenp et ekhie from

the framemd@erdali Qless vkt koROidopd Rl dMiliad 148, IRhassyeonveyed to a
helical wa gln station_ .14, such as il | ustrated |r14§ ..1. During the

hel i cal WPPEPFSMERS. O the BHCHFRIGNA i JIEtamiah o & Wit eides, ot crhe
under foraetsiefpls ad Hy Facdildivetdiclas athevapnicies Sl Y gshse betweeht en

by ey of artE BNl Hot ot e SAEREERAEL) Tefiod 34 ndiifle) fafefel “a

previ ous| yitbnriespett i lentnyaguigde izpdHA3 it thesebpEppiy aar f or

appl yi N0 BRAGEEANI0 did tiddd:| st B he WX o ape i dads Si{ ai ght
cylindrical, such as necked

ed bottles - or the It ke. As (llustrated in Fig. 5,
€8

3 x 3 arr HpFigemtad: |gauidenFase 4a il FIRITF PP IR eRBrY ogikt

| ongi t udi prald WEARR REkiMigHidd rdoweiheto iudtir i dEsidg® dhdhesivger 18B

havi ng i nt %gr al ex%gr sl ons 18E'-thos cQu teqr\)%ctlenesll/é% and tilting of the

bottles dFFERFITENTAT FPHHES ANe e S thod of packaging sets

of articles arranged in side-by-side relation both in one direction

and transverselyff A A ‘%r{eeféfé?{é 38, Vi oie Rl da&&tfoﬁéftudinal -\
material 18, 18B are conveyed to_a helical wrapping'station
14, such as illustrated in Fig. 1. During the helical wrpping
process relative sliding or rolling of adjacent articles under
forces applied by stretchgd helical wrapping is reduced and
often substantially eliminated owing to reduction in article-
to-article contact by'way of the integral excursions in the
longitudinal wrapping material.

As previousiy mentioned, such apparatus is particularly
appropriate for applying'packaging to articles of more complex
-shape than straight cylindribal, such as necked bottles or the
like. As illustrated in Fig. 5, 3 x 3 arrays of bottles may
be packaged with both upper 18A and lower 18 léngitudinal
wrapping material together with an intermediate layer 18B
having integral exc@rsiohs 18E to cdunteract nesting and
tilting of the bottles during helical wrapping.
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féd successively in said one direction to and through a station at which

helical -wapping is perforned by using materi.al noving-generatty

transyeysely of said one direction, the artlcles bei

non-rectangul ar sections parallel to their ses as, ]mﬂl E “‘“ Imm“ ose

registration in their transverse side-by-si d rel ati nLI eu to %t he

.articles becom ng staggered in said one direction with sone of the articles

‘resting partially between others of the articles, and the articles

ot herwi se adj acent transver sel’ y of said ecti on havi ng article
e

separating material interposed between t extend| ng_in said one
direction, at Ikast duppkhoghothePrekagipdpsiets of arhiciesh@rrangast ding

to claim 1, g\méawt-sia!éthq‘emamng potler i dn i sohed i aigac€iBRe and
direction as an aldtotﬁ\f rting the rtlc es andd@ Ogedln with the
articles at thetFRANSYErs MERET LROALBECTINN el By R FHASEES REEmM

1 or claim 2, vfe@hsuacésdévetlye inf saidi enenstinects art teaahdpathirmiglsaad

ot hod accor df 1RETEL O ol I REEESE! SEobedble” (¥ nBRFPERBR, 4 potho
adj acent artlclm%t%rit-inbr woudngf genenadly ertmnmgemeby t ofpasiigk obne
articles throu &CEE\:M' CHpd\ R e atb'e(ilfﬁg of &cHEtM—ré&E&‘i&d\er

to claim 3, rioses_inserting sa arrler nmeans etween sald

transversely ao?%'é?ﬁn%rl’i%?%%ebr Eer theipabasss &+ AL dhe Akiglpsulpsene

hel i cal wrappi nﬁe@ié\&t@ﬂlol@ in tﬁelrfeu:braelsv@%@r snae-bwsmbarma&mnwéﬁl n
sai one .direction to.overlie t

artc)es and | SO UpAE (WS (F LIS | PACERITY ( REeSdersa” Th ' Sald” one
dlrectlon with some of the articles resting partially
between others of the articles, and the articles otherwise
adjacent transversely of said one direction having article
separating material interposed between them and extending
in said one direction, at least during the helical
wrapping. )
2. A mnmethod according to claim 1, wherein further
wrapping material is fed in said one direction as an aid to
~transporting the articles and is wrapped in with the
articles at the helical wrapping station.
3. A method according to claim 1 or claim 2, which
includes use of barrier means as at least part of said

b material interposed between said transversely adjacent

articles. _
4. A method according to claim 3, which comprises feeding
said transversely adjacent articles either side of said
barrier means prior to passage of articles through the
helical wrapping station.
5. A method according to claim 3, which comprises
inserting said barrier means between said transversely
adjacent articles prior to passage of the articles through
the helical wrapping 'si:ation.
6. A method according to claim 1, wherein further
wrapping material is fed in said one direction to overlie
the articles and is wrapped in with the articles at the



hel i cal wapping station, and barrier nmeans as part of said material is

I nt er posed bet ' sely adjacent articles prior to passage of
the articles tmﬂmﬂmmm gllnmll wr appi ng station and serves to provi dg*(/
integral excursionstintsaldsfurther wapping material as further part O
said material interposed and to remain s¢7 nterposed between the

transversely adjacent articles after passage of the articles through the

helical w anemaamﬁfappm& staﬁ’mar Hriéh Barrdd- \ﬂ#&%&suaﬁdphﬁthsk' gty
packagi ng artjcles. atran I n one direction

%g ge%&de relation
and transveP3ef 13} i & ﬁEPH?PQC e%ﬁ@r?*"ar‘i’?%‘?%@%ﬁ%“b@%lﬁ%ent
non-r ect angart'ialclsest ipmiomatel |passagé heofr theearsiclds t BAraughC! e | 0se

becon ng s hsbieal e WrablilgVacif fon Pl Men@l L8 Peblil fitedrals, i ng
partial |y bexoresionscdin cﬁalmefarthereswramar@pma'aensatow | Sunhér r st
conveyor rrea@ﬁtf%fcoga@w Nehaltd aa&ag&s&t%ﬁﬂo@eas 'al?l ﬁ’nex."g%f’?ﬁégn

second convg nmeans for artlc hel 1 ca Wrappe € sheet

material t wm?saﬂdo%%m theh krpasver Ybéﬂﬂgcgptcwth@hes affeamns for

helically waspade fofexithe edler ethzbughouthéhenéiicsl ewbip i ng
t hat sheet %t rlal between the spaced apart conveyors, and artic

separati ng ¥t a non- conveyi ng nature extending interposed bet ween
said arti cl'és | rA],spmdatm@ éisr eghd owheen | eaed diu-r i hgliballyheddsleagimigppi ng

wh th e e r.tr.ansverse
Si 32- by?:?a ?at I on. qlg%td] ﬂgr }?ﬁ% é@gor Ta&?é "a"améPeﬁ?P? he
means for U@"r?@c m@raage(tms/mehe Pfam eny ddFGG&ﬂtDnar twhd ats

conpri ses aapeiéiés gﬁé”éfeéhéﬁdhBﬁ-k@cttQ?\gﬁQB‘fe)é'eQﬂ:J.@r{se?d to
Apparatus agcording to c alnjjvT%e Bar rer meand enrads ong
the | ength ebr%?%ta%o e pEhicley) logs fegiatratdaniiny theiat ai m 7,

havi ng nearmdé-@sy-ﬁst‘sde ngelatibay Iﬁﬁherlle?dd i tosthé aRreidlesC Pty
staggered in said one direction with some of the articles
resting partially between others of the articles; the
apparatus comprising first conveyor means for con\}eying
unpackaged articles in said one direction, second conveyor
means for articles helically wrapped in flexible sheet
material the first and second conveyor means being spaced
apart, means for helically wrapping flexible sheet material
about the articles by passing that sheet material between
the spaced apart conveyors, and article separating means of
a non-conveying nature extending interposed between said \
articles in said one direction at least during their
helical wrapping when those articles would otherwise be
adjacent in their transverse side-by-side relation.
8. Apparatus according to claim 7, wherein the means for
being interposed between the transversely adjacent'articles
comprises a barrier means extending in the conveying
direction.

9. Apparatus according to claim 8, in which the barrier
means extends along thé, length of the first conveyor Imeans.
10. Apparatus according to claim 7, having means for
passing further material in said one direction for
incorporation into the helical packagé, and means for



iﬁcorpqration into the helical package, and nmeans for 18 providing
i ntegral excursions terial that are thereby interposed
bet weggt he transye“m&mﬁmuuumn ticles. 11. Package of a set of
articles made by a method ‘acdording to claim@ the set having said
articles adjacent in one direction and transversely thereof, and the
package including |ongitudinal wapping material extending in said one
di rection havi nBrPriddng iakegralorycuxsinmendnodhne EHrtherspatezipl that
adj acent articl ggel RciRBE! ikRérpbsed Patiaksl ithe transvErSelgcaaHakent
transversely to, ., gaid longitudinal material and said one direction. 12.
Package of a se?rtn‘ciﬁfsi'cl es made by a method according to claim5, the set
havi ng articl es1adj apackage 0of dar esét orofincartixkessr ywde t yr eaf , mettodhe
‘package conpri si . 0ngi.i.uds arg. er . i '
di rection bet weé%gf’ ?ghg@e{féeﬁ‘lggﬁj gte‘%gasr | g}%élsﬁ{%%%gfugglﬂcag% ga%acent
‘article-to-arti éneopendirecthonhandctransuppeedynkhereaf, andr fhgepackage
‘generally tra s bl ' | s Lh e 1 :od
of packagi ng setcapant 1phgitudinal, ARG RareRlalCoxtBARIng in Kal
reference to t hengcBdkpaiiPRghAVARDn4BtegNal ASKGREELONES SXhENAARE hekwees,
packagi ng sets gfrankivetkelyaca@ijdteft! catftTed aiﬂﬁwdr@ld.o%d.athQﬁkﬁng
oper at e substanti%I I é‘a s herein dsscri bed Wlliih refterence toland 23 s ovvndi n
the acconpanyi n§J@&fL#fhgs, arrange génerally ransversely o = sai
longitudinal material and said one direction.

12. Package of a set of articles made by a method
according to claim 5, the set having articles adjacent in
one direction and transversely thereof, and the package

comprising a longitudinal barrier means extending in the
one direction between transversely adjacent articles to
reduce article-to-article contact and helical wrapping
material arranged generally transversely to said
longitudinal barrier means.
13. Method of packaging sets of articles substantially as
herein described with reference to the accompanying
drawings. _
14. Apparatus as and when used for packaging sets of
articles according to claim 1 arranged and adapted to
k/ ' operate substantially as herein described.with reference to
and as shown in the accompanying drawings.



