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COVPRESSI BLE FLEXI BLE ARTI CLES 10 Field of the invention
The invention relates to an inprovenent in the process of wapping a

plastic 15 ckaging material under tension around agegi;
packs of corrp%gsggfsg{%g flexible artijcles to forma tension &f’é’g{){éd

unit. Background of the invention It is widely known in the
art to package an array of packs conprising conpressed 20 flexible
articles encased in flexible bags in corrugated paper outer cases for ease

5 PROCESS FOR PRODUCING TENSION WRAPPED UNITS OF COMPRESSIBLE
FLEXIBLE ARTICLES

10

Field of the invention

The invention relates to an improvement in the process of wrapping a plastic
15  outer packaging material under tension around an array of packs of compressible

flexible articles to form a tension wrapped unit.

Background of the invention
It is widely known in the art to package an array of packs comprising compressed
20 flexible articles encased in flexible bags in corrugated paper outer cases for ease
of handling, storage and transport. The space, however, inside these corrugated
paper outer cases cannot be fully utilised because of the tolerances imposed by
the variations in the pack dimensions resulting from the production processes
. and the usual automatic mechanical packaging systems. The problem of
25 utilisation of space is becoming more and more important with the increasingly
widespread use of pallets of standard dimensions arising from the demands of
large manufacturing, distribution and sales organisations. Furthermore, due to
the deviations in the pack dimensions arising from the packing of compressible
flexible articles into flexible bags, the cardboard cases need to be over-
30 dimensioned. As a consequence of this over-dimensioning, arrays of packs on
the bottom of pallets are incapable of supporting the imposed loads when paliets
of products are stacked or grouped three pallets high. Therefore, the cardboard
cases must be designed to support the extra loads.

35 An array of packs of compressed flexible articles can also be wrapped in
plastic foil. The plastic foil can comprise relatively inexpensive materials such as
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~of handling, storage and transport. The space, however, inside these
*corrugat ed paper outer cases cannot be fully utilised because of the
t ol erances i nposed by the variations in the pack di mensions resulting
from the production processes and the usual automatic nechani cal
packagi ng systens. The problemof 25 wutilisation of space i s becom ng nore
and nore i rréﬁ? 63y th the increasingly wi despread uFETHSHEt s of
standard di nensions arising fromthe dedands of | ar ge manuf act uri ng,
di stribution and sal es organi sations. Furthernore, due to t he
deviations in the pack dinensions arising fromthe packing of conpressible
flexible articles into flexible bags, the cardboard cases need to be over-
30 dinen5|oned As a consequence of this over-dinmensioning, arrays of

packs on . Polymegc flips erinermpeipstia tims: Suchcapiesipl refuea thgsaverity afttee i nposed
| oads when gispbs#l problem &bmpanderiimnaieatsl tsAandpbirtrbah avitre despece o RRe | et s

high.  Ther e&ﬁiBg t eréb%frﬁb%féﬁal re%l%u‘\eﬂsﬁﬁjs mésanspgsa‘ﬁﬁ”@lﬁé;b‘?%ﬁe%til it art the

extra | oad ticles
can al so bepwa\ﬂsewwms mategiakodn acHBR. PIRRS b figbier an oo ke | so
rel ati vely thaeqoemgated papeewhiths mtu&dvyamqunres space and has &8s AéxiBitioiar

PCT/ US97103gdthge since it is ndi&"éfﬂefn' Gsé 'cbﬂﬁmférgl fgg d@pltﬁétﬁa‘ﬁwé' hBint B¥Ch

materi al s reduce t he .severlt proble rom an
envi r onnent $H2 ?t%ﬁﬂﬁmeﬁ‘t"eﬁgf/ﬁ"WWh respect to the amount of wr appi ng
material required and the disposabilityl degradability of the

Prior art developments include EP 0 294 339 A2 which discloses a machine for
10 packaging a plurality of articles, either loose, collected on a tray or inside a
container, within a stretchable or a semi-stretchable type of film web. The
machine includes a stretching device, a wrapping device and a complete sealing
unit. In particular, the invention feaches a segment of stretched and tensioned
film web that is wrapped peripherally around the articles by pushing the film web
15 undemeath the articles and by displacing the support piane of the articies and
eventually replacing it with two roller tables associated with the wrapping device.
The invention takes advantage of the elastic memory of the film web to tightly
enclose the packaged articles rather than using the compressibility of the articles
with the aid of a pusher clamp and pusher plate to form a tight tension wrapped
20  unit

US 3,910,011 claims an apparatus for and a method of packaging stacked
articles in a shipping container. The apparatus comprises a means for
peripherally confining a bundle of articles in an open-ended sleeve of heat

25 shrinkable film while leaving the surface portions of the bundle of articles
accessibly exposed. The cooling of the heat shrinkable film produces a relatively
rigid package. Similarly, US 3,672,116 discloses an apparatus and a method for
wrapping a film about four sides of-an object or stack of objects; the film having
sufficient elasticity to stretch without bursting. Both patents focus on the stretch

30 properties of the films in order to
guarantee unit stability and furthermore, wrapping is only around a circumference
of the bundle/object(s).

Therefore, the prior art does not teach a wrapping process which
comprises tensioning in two directions using a plastic outer packaging material:
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particular wapping material. In addition, plastic foil is lighter and nore
flexible 5 than corrugated paper, which is heavy, requires space and has
|l ess flexibility for storage since it is rigid and in use continues to
occupy the sanme anmount of space even when nearly enpty. . Prior.

art devel oprrer]&agj{&%sude EP 0 294 339 A2 which discloses a mgehigigmdsfe 10
packagi ng a pluralTty of articles, either .l oose, collected on a tray or ’

i nside a container, within a stretchable or a seni-stretchable type of
filmweb. The machi ne i ncludes a stretching device, a w appi ng device
and a conplete sealing unit. In particular, the invention teaches a
segnent of stretched and tensioned filmweb that is wapped

Tt ol s and ' ds) 8eREAAeRL °5r Mol SMRidreR cnds, WRICH. reaf IaRen the
eventual | y reﬁ%ﬁ'@ﬁ%’bﬁﬁ’ \RF the ety Pgﬁ?’g"'%t%ﬁ?ﬁﬁffﬁgl%?sﬂ%ﬁ ﬂﬁl"Pﬁ #tigesippi ng
devi ce. Thmbinationtwitinat pUsber stammaadcpushet iptateltasproduaes aostablefunithe
Filmweb to tiWhih ¥ indeperRitht @F thé treRAC kipRHieR! &f FleCBlabid B@fertd%@l@a#ﬁ%gg

t he conpressi hi |tl E# of tF.e ar.@l cl es th th(?rcﬁall.d.of‘ a Bushe'{y cl.ahp and
pusher plafe {5t E-ANd whighutilsesa SWWBB% Plaje tyjis in close proximity to the
3,910, 011 cl aipusherclasppar at us for and a net hod of packagi ng stacked
articles in a shipping container. The apparatus conprises a neans for
peripherally confining a bundle of articles in an open-ended sl eeve of heat

25 shrinkable filmwhile | eaving the surface portions of the bundle of
articles accessi bly exposed, The cooling of the heat shrinkable film

produces &0r eObjéctivies and surhin@irg optikimyentiGhni l arly, US 3,672,116 di scl oses
t ; . ' il b i f

b eot or' st adhe SPIEELLES prBbont ipvanlfoAIEM frdb bh'aRabri ack? o coinBRSsgy 17

stretch wit hoﬁ?""ﬂ)‘ﬁr%ﬂ‘?'ﬂ’g ungeft tensigndn ttworditegtions, Using as plastic Ruten Pagkagied t i es

of the fil s materialies farm a tensigharappszeunini A fatthbi bbjest aftielinvdriion O,

Ther of or e, .t -ﬁg*"”ﬁ?’;‘f’@”‘?‘*’ﬁg@fd&is’n'“ el fon, o e Lol ?f)?‘egsg"gwﬁ’&f?%% of

conpri ses!? eng?rgﬂ'leﬁﬁibferf‘ Em"%&‘?’m /09 Hﬂaé)f?#gﬁ? deRRipnL v bgwa '

mat eri al : outer packaging material.

The invention utiises process steps that encompass modifications in order
to produce a tension wrapped unit comprising a plastic outer packaging material,
20  which is most suitable as a replacement for conventional corrugated paper outer
cases. The process originally was employed to wrap arrays of individual flexible
articles -to form primary wrapped packs with the aid of a pusher clamp and a
pusher plate. The array of articles were tension wrapped in one direction only
and the pusher clamp simply pushed the array of articles to a fixed point where
25 the wrapping process was initiated. The resultant primary wrapped packs could
be easily distorted and deformed and in addition, the compressibility of the
flexible articles was not utilised to form a more stable pack. The present
invention is directed towards the wrapping under tension of arrays of primary
wrapped packs of compressible flexible articles to form completely enclosed

30 units.

During the wrapping process, the inherent compressibility of the arrays of
packs of compressible flexible articles with the aid of the pusher clamp and
pusher plate can be taken advantage of to tightlty wrap the piastic outer

35 packaging material around the entire array in two directions. This imparts
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whi ch is independent of fixed di mensioned cases; which relies on the
conpressibility.of the array of flexible packs of conpressible flexible
articles in conbi nation with a pusher clanp and pusher plate to -
produce a st Y%A ¢ : whi ch is independent of the stPEtESYPerti es
of the plastic outer packagi ng 5 mat@rial; and which utilises a curved
pusher plate that is in close proximty to the pusher cl anp. 10
Obj ectives and summary of the invention The object of the present

I nvention is to wap an array of packs of conpressed flexible

articles under tension.in t irections using a plastic outer packagi ng
material to"FEHAEY slagl na'ﬁ) a%ff’é\g&hnﬁ"t the, PD'?-t he’?”fﬂ'!ﬁ'@ﬂev ofe¥ reesigivent i on
is to opfinaisatianst-Hibe disetafra pusheapihtel dhatrisratiived anti is irecloserproxinity t he
i) Dl i e e i W Wt Qi
The inventi @%’eﬁqﬁsﬁg'é%m r'ﬁii%gevf{%'&fnfﬁét"aé’%ﬁdﬁ%é%’r@ﬁ foge stabiesand, or der
to produte that arestapablerefigustaining highenipad siamying qapacities; betterunibshapasi ng
material, 2Zfhpro¥ede unitSapmsdrasddst ahle MSprovéd HnAC epimiseliOpalle® e iy 2!
corrugat ed I?aa}t%‘ﬁltlg,os%rgﬁe and transport operations results.

in accordance with the objects of the invention, a unit comprising an array
10  of at least one substantially parailelepipedal pack comprising compressed flexible
articles is provided. The unit has a top and a bottom panel, a front panel and a
back panel and two side panels and comprises a plastic outer packaging
material. The pusher clamp pushes the array towards the piastic outer
packaging material consisting of two sheets sealed at the centre. The plastic
15 outer packaging material has a width dimension that extends beyond the
transverse limits of the array and it is 'disposed adjacent to the front, top and
bottom panels of the array. The amray is maintained in a fixed position by the
action of a pusher plate and by resting on a base plate. The pusher clamp then
retreats and guide rollers ensure that the plastic outer packaging material is
20 disposed adjacent to the back panel. It can then be gathered, sealed and cut .
The array is compressed in a direction of compression C by means of the pusher
clamp and is pushed in a direction perpendicular to the direction of compression
C' by the pusher plate. The plastic outer packaging material extending beyond
the transverse limits of the array is disposed adjacent to the remaining side
panels of the array and then gathered, folded, sealed and cut. The unit may
comprise a least one unobstructed opening feature in the plastic outer packaging
material.

[
W

The pusher plate is curved at the edges and comprises a radius ranging

30 from 5 to 30 millimetres and an angle A ranging from 30 to 90 degrees. The

distance H from the top of the pusher clamp to the bottom of the pusher plate
ranges from O to 50 millimetres.

According to the present invention, the objects are achieved by a pusher .
plate having the characteristics specified in the ciaims.
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cases. The process originally was enployed to wap arrays of individual
“flexible articles to formprimary wapped packs with the aid of a
pusher clanp and a pusher plate. The array of articles were tension
wr apped in one di-rection only and the pusher clanp sinply pushed the
array of arti a fixed point where 25 the w-apping pr

I nitiated. Thg) ?ggg%ﬁ%?ant primary w apped spacks could bgegg?l%?/ﬁo
distorted and defornmed and in addition, the conpressibility of the
flexible articles was not utilised to forma nore stable pack. The present
i nvention is directed towards the w appi ng under tension of arrays of

primary wr apped packs of conpressible flexible articles to form

conpl etely enclosed 30 units. During the wapping process,
t he i nherent essi I|t of t he arrays of packs of conpressible
flexible artl%l'%rg& ch fiﬁ' Eﬁw'f'ﬁg pusher clanp and pusher plate

can be taken Ty inventien O'Pl"tbﬁtdegn'ﬂb%ﬂ \esginaftas yith sieferenga de 135 follpwingagi ng
mat eri al ar owigwings: entire array in two directions.. This inparts
WO 97/ 357@3

PCT/ US97/ 03910
i ncreased st d@Wetlyis Apprspecting view of amarray,pf flexipie pagks heipe comyeS@eg ibyn

opti m sat i ons pusheecldfp iAthediractiba of pompeestiBAIC;i s curved and is in close
proximty to the pusher clanp - have been incorporated into the

process. These features have subsequently |l ed to several benefits
nanmel y, unit iGuat 2 3hoWsp e frepk plevalign of the partially. wrapped array of packs
10  supported on a base plate and being held in tension by,_ a-curved pusher plate:

Figure 3 shows a front elevation of an array-of packs after the pusher clamp has
retreated and at the point when the plastic outer pa_c__i!;aging material is being
gathered together;
15
Figure 4 shows the front elevation of the curved pusher plate.
Detailed description of the invention
Figure 1 shows an afray 11 comprising at least 1 substantlally parallelepipedal
pack 12. in particular, figure 1 details two substantlally parallehpeda! packs 12.
20 Each pack 12 is enclosed in a flexible bag and compnses compressed flexible
articles. The array 11 is compressed by means of a pusher clamp 13 in the
direction of compression C. The compressed ﬂexub_!___e_:___artacles may comprise
disposable absorbent diapers, sanitary articies, inc'&niinent pads or briefs,
bandages and the like. The flexible articles are compressed to between 20 and
25 70 percent of their uncompressed volume. Each ﬂexlble pack 12 comprises
between eight to fifty disposable absorbent diapers and _.a_p__zﬂexnble plastic bag with
a thickness ranging from 30 to 120 micrometres. A method for the compression
packing of disposable absorbent diapers into flexible bags has been described in
detail in the following patents US 4,834,535, US 4, 966 286 US 5,022,216, US
30 5,050,742 and US 5,150,561. :

According to figure 1, the array 11 of packs 12 of compressed flexible
articles comprises a top panel 14, a bottom panel 15, 'a_ front panel 16, a back
panei 17 and two side panels 18, 19. The pusher clamp ls disposed adjacent

35 to the side panels 18, 19 and to the back panel 17 of the array 11. The pusher




5 that are capable of sustaining higher |oad carrying capacities; better
*unit shapes; | nproved unit appearances and i nproved and optim sed
pallet fit during handl i ng, storage and transport operations results.
I'n accordance with the objects of the invention, a unit conprising an array
10 of at least one substantially paralleleplpedal pack conprisin
PCHissang .

conpr essed f Q3735763 articles is provided. The unit has

bottom panel, a front panel and a ck panel and two si de panel s and
conprises a pI astic outer packaging material. The pusher clanp pushes
the array towards the plastic outer packagi ng material consisting of

two sheets sealed at the centre. The plastic 15 outer packaging nateri al

has a width ng t { erse_li.m of the
array and i t$Jd 35'5‘?;"[0L égqéd g’%g g'%kl‘% @‘F ‘@ﬂ?ﬂc ?Lg?)r é%%%mg m {?fnl)%r‘?panel s .
of the arrayfh eTMésteFr Pulpr paclwam mat?é@l 2@ qpmpriges) twe sheets Pt fegd from

acti on of at\pu&ﬂfééd poliersS2 B whidty afﬁé‘éalétganhe&ehﬁs eThe Kidth difiénditys BEtheC! anp

th t e

backagi ng rElBiE gudt et ks % SURHAE h0iq e dHeOBIEC RS 6 e, | e
be gat hePedard¥ltete ks wrapped. PThe prqfﬁ@e@mag?r igl §°fcﬁbﬁm‘%‘§'§édn$'np%ﬂ‘@9mct i on
of conpr essimatefallB0 isrApsSlyethylehe fimswhich can eitbeab® o&adowsmdﬁshedr higha

di ti f h
pusher ol ar ERSHE' oMoRd. %ggt?ﬁrvdg"g%'hfﬁ'agmf@%? bty s, 3o
t he transveM&om eﬁss%f““f"ﬁ@eﬂ'?? PIngPn eé’ﬁgsér&eaf &éﬁﬁ!‘ ?'obq Hé"?ﬂa‘iﬂ?tm ng
side 25 pameimi;utehn_tiItleusalvat;us%aa:mlné hlmrgafihaegﬁgyﬂaIorlpdckflmtmbmtblzzEt The
unit mayg . in alBé 'tﬁéﬂi}nrﬁa@s orf?ﬁﬁ‘s% Richtihbic %Fcii}'d%ﬂ IE‘% Hrc%fdu{n‘e €

| ast t
P et ot The HRE e paskaeing sonisAnL 20 ix disapc AUIagSTt ko B0s Pl paoe!
m | |i met r es 16nthectop papeb1dandibe bgttémqpanad15 of 8@ areayr ttand Thaintained idi st ance
H fromthe tridNb mﬁumseaampam The bn@&%wmgfcoﬁmedww ai%@‘ﬁ

f 0
e o il egnth of daiiessian € prs idealy, the GredlrBlcd 8t tha Al TR
char act & | s fedused s fgusel n fherapge framias20 percent; 5 percent being preferred.

Figure 2 shows the plastic outer packaging material 20 wrapped tightly against
the front panel 16, the top panel 14 and the bottom panel 15 of the array 11.
The array 11 is subsequently maintained in a fixed position by resting on a base
20 plate 22 and by the action of a curved pusher plate 23. The curved pusher plate
23 is disposed adjacent to the top panel of the array 11 and compresses the
array 11 from above in the direction of compression C'. The circumference of the
array 11 around the side panels 18, 19 is reduced by approximately 2-8 percent;
preferably by 5 percent. The array 11, which is partially wrapped, is still being

25 subjected to a side compression from the pusher clamp 13.

in figure 3, the pusher clamp 13 retreats and the guide roliers 24 ensure that the
plastic outer packaging material 20 is pulled under tension and disposed
adjacent to the back pane! 15 of the array 11. The plastic outer packaging
30 material 20 is subsequently gathered, sealed and cut. Thé_-.seal may comprise a
straight seal. in order to gather the plastic outer packaging material 20 to form
the tight seal, some of the compression of the array 11 may be lost, but this is
minimal and is about 2-4 percent. Upon cutting, the outer plastic packaging
material 20 is released from the array 11 and is available for wrapping around the
35 next array 11 of packs 12. The plastic outer packaging material 20 extending
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Brief description of the draw ngs The invention will be described
herei nafter with reference to the foll ow ng dr awi ngs: 5

Figure 1 is a per tive view of an array of flexible packs /ﬁ’éiwossw
conpressed by ‘%8 %,g’%g; pusher clanp in the, direction of corrprelgg on C

Figure 2 shows a front elevation of the partially wapped array of packs
10 supported on a base plate and being held in tension by a curved pusher

pl at e: Figure 3 shows a front elevation of an array of packs after

t he pusher clanp has retreated and at the point when the plastic

out er packagi e h t i gure
2 shoun the fIS? qé(\)/%rs%f l'vrﬁﬁs of the e%ﬁ% ??1919 ﬂu.{ﬁgﬁ 4180nd ahd %nspoied':
description of ?‘??é‘ |‘?1 {hentemaining side ‘F?’&f’r éa- %fFF‘ya” ay N Plagicutes ng at

| east 1 substpackagihg yngtariall 2iscthep gadhered, foldepasaaled andreuparfthecsiiasealf i gur e
1 details t“@nﬁ*‘*&ﬁﬁ Nid flided BRESHD ﬁéel BefRighPasks AL beflfe, xE@%hnﬁgCéfepl% s

| d f d |
g.::]tcl gfgs I#hgmﬁregg‘%f‘ fﬁ WE@WP@E@ g’%’é’g resse @ﬁer clamp 13 in the

direction of conpression C. The conpressed fl exi bI e articles may conprise

Figure 4 shows the front elevation of the pusher plate 23. The pusher plate is
typically characterised by a flat surface and its dimensions are usually smaller
than the array of packs to be wrapped. The new design is based on a curved

10 surface and is designed to fit the dimensions of the array 11. This modification
results in a much higher level of compressed matter being retained within the
array 11 since the uppermost corners -of the array 11 are contained.
Furthermore, the pusher plate is placed in close. proximity. to the pusher clamp 13
in order to provide for a much tighter tensioned wrapped unit 10. By placing the

15 pusher clamp 13 close to the pusher plate 23, a [éduced level of excess
compressed matter can escape when gathering and sealing the panels 17, 18,
19. Usually, the excess compressed material held in ';.compression by the flat
surfaced pusher plate could be easily squeezed out through the free space
located at the corners of the primary wrapped packs.

20
The radius R of the pusher piate can range from 5.to 30 millimetres though

20 millimetres is the preferred radius. The angle A rang_es"-from 30 to 90 degrees

with 60 degrees being the preferred angle. The dista;i_’g_e H from the top of the

pusher clamp 13 to the bottom of the pusher plate 2;3.-3_::_an vary from O to 50
25 miliimetres with 5 millimetres being the preferred distancg_._ '

in relation to all the figures, the plastic outer padkaging .m?'ggrial 20 may comprise
an unobstructed opening feature 25, which is readily IOCéted and which can be
easily and reliably opened in order to gain easy access to the packs 12 within the
30 array 11 of the unit 10. The unobstructed opening feature’ 25 is included in order
to provide a more controlled release of the compres_sxyg_:_forces acting on the
compressed flexible packs 12. The plastic outer packaging material 20
comprises at least one unobstructed opening feature 25 Which may comprise a
predetermined tear portion in the form of a line of weakness Lines of weakness
can be formed by many means well known in the art and typically comprise, for

(93}
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di sposabl e absorbent diapers, sanitary articles, incontinent pads or

"briefs, bandages and the like. The flexible articles are conpressed
to between 20 and 25 70 percent of their unconpressed vol une. Each

fl exi bl e pack 12 conpri ses between eight to fifty di sposabl e absor bent
di aper's and Ma flexible plastic bag with a thickness ranging from 30
to 120 nicr oNBPMRYS3 A nethod for the compression packi ﬂg?%ﬁpybosable
absorbent diapers into flexible bags has been described in detail in
the follow ng patents US 4,934,535, US 4,966, 286, US 5,022,216, US 30
5,050, 742 and US 5, 150, 561. According to figure 1, the array
11 of packs 12 of conpressed flexible articles conprises a top panel

14, a botto I [o anel .16, ., a back anel 17 and, two side
panel s 18, pusmife, p%ﬁ%’ﬁgPI‘%l ghﬁq'ﬁfﬁs iof %‘&P%%Sée'a‘aé&eﬁﬁ‘fceg?"“f'@ Phibe¥i ge
panel s 18, TRYyhfjalreadynresamsiin herpiasticower packaging megterial 20@scprovided: by
%?6%3?78?“ suppliers. Thus, the unobstructed opening feature 25 comprises a line of

Clanp 13 pullRakness, which may traverse the citcumisrence of the eptrs unt B inceither o, i )
20. 5 THe berizontal op yedicahplana gF whichaeither anay travesse thestop panel 4host s of
film fed fthenbottom paheiol5 of thedinitol0l & whigh eithiévi by tracerse ahetbpaparie 4 cent re.

Th i dt h di ' 1 [ [ Lal .20
extends by PR e sdipanels 487118 Yridie Boh6y Paiel 10 vt B 8y e
preferred nBaRgls 1B. 19 in addition, graphical indicia may-hg prgvided on the plastigputep i s a
pol yet hyl enpaékaging waterial C201 tei Higiislighb aheflocatioavof thed unobstructédg bpening

10 feature 25.

For the purposes of transport and storage,-a number of units 10, each unit 10
preferably comprising two to twelve packs 12, can be stacked or grouped in a
plurality of configurations on a pallet such that a load is applied to an upper panel
15 or to a side panel of the pallet configuration with the direction of the load being
perpendicular to the direction of compression, which is around the circumference
of the pallet configuration. The units 10 are less compressibie in directions
perpendicular to the direction of compression. '

20
Glossary
25
10 unit
11 array
12 pack
13 pusher clamp
30 14 top panel
15 bottom panel
16 front pane!
17 back panel
18, 19 side panels

35 20 plastic outer packaging material



density. More specifically, the filmhas a thickness ranging from 30-100
m cronmetres; 50 mcronetres being preferred. The filmcan either be

t ranspar ent or white and thus, various conbinations for the array 11
of packs 12 are possible. 10 In addition, the filmmy conprise graphical

i ndi ci a. which be col oured. The plastic outer packagi ng
materi al 20 is‘g?g-g%lg%g adj acent to the front panel 16, tHENIH0WIhel
14 and the bottom panel 15 of the array 11 and naintained in t ensi on
by the pusher clanp 13. The pusher clanp 13 conpresses the array 11 in
the direction of conpression C and ideally, the circunference of the array
11 is 15 reduced by a figure in the range from 2-20 percent; 5 percent
bei ng preferreq. Figuqﬁkgd§ﬂgﬁ$ the plastic outer packaging materi al
20 wrapped tightly against 5 e front panel 16, the top panel 14 and
the bottom pandl 15 of the JPsgplate. The array 11 is subsequently

mai nt ai ned in%d fixed posi t iptshénplatest i ng on a base 20 plate 22 and by the
action of a c@4ved pusher plguidd rdflersThe curved pusher plate 23 is

di sposed adjaegnt to the to el .of the array 11 and conpresses the

array 11 frgom%gbove in the &"Bg%}flf%# BPENRS{RALYe on C . The circunference
of the array 11 around the side panels 18, 19 is reduced by

approxi mately 2-8 percent; preferably by 5 percent. The array 11,
which is partially wapped, is still being 25 subjected to a side
conpression fromthe pusher clanp 13. In figure 3, the pusher clanp
13 retreats and the guide rollers 24 ensure that the pl astic outer
packagi ngl@material 20 is pulled under tension and di sposed adj acent to
t he back panel 15 of the array 11. The plastic outer packaging 30 material
20 i s subsequently gathered, sealed and cut. The seal may conprise a
straight seal. In order to gather the plastic outer packaging material 20
to form the tight seal, sonme of the conpression of the array 11 nay be
| ost, but this is m nimal and is about 2-4 percent. Upon cutting, the
outer plastic packaging material 20 is released fromthe array 11 and
is avail able for wapping around the 35 next array 11 of packs 12. The

pl astic outer packagi ng material 20-extending
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ﬁgg{)tﬁgt[ﬁ ﬁﬂgu!llﬂ),ll!,,,l,!mts of the array 11 is pulled around and di sposed

adj acent to the.remaining side panels 18, 19 of the .array 11. The plastic
outer - ‘ﬁac%mglng material 20 is then gathered, folded, seal ed and cut.
The side sea 63 may eit her be foldeg or conprise a strd“&ﬁpxﬂﬁﬂm As -
before, the cutting step is not edfential. The end product is a
tensi on wrapped unit 10. Flgure 4 shows the front elevation of the
pusher plate' 23. The pusher plate is typically characterised by a
flat surface and its dinensions are usually snaller than the array of
packs to be wapped. The new design is based on a curved 10 surface and is
designed to fit the dinmensions of the array 11. This nodification

results in a nmuch higher |evel of conpressed matter being retained within

t he array 11 since the uppernost coners -of the array *1 are
cont ai ned. Furthernore, the pusher plate is placed in close.
proximty to the pusher clanp 13 in order to provide for a nuch

ti ghter 2t envllames] coapEpeas:unit 10. By placing the 15 pusher clanmp 13 cl ose
to the pushkr plApmcess for predubieylaltensibn Wragpedesdit (10) comﬁﬂﬁﬁg%%sﬁ?ayfmtter

can CSc20% 4l GO AN B RS RSHEL T e e B
surfaced pudkis dispased adincenbaide papels 8§ u@z@'ﬂ’ Rﬂﬂeb(ﬂg?ﬂ of l§aidfareay space
| ocat ed at (i suid paskeotiatipe (13)i pm;swmmyﬂaﬂwowﬂﬁs a plastic outer The

o et Bl 16, gy b il o ) Sl Wb el
Gogrees | WIGERWY gIRANSIan BLSHE RIRRlc,P WP PRGOS TBISANE2G) SHeRtRe K {1 om
the top of beyend transyarsé émits lofisgid E8rayo( 11 ) salibpiastiv atet packagingamateriat e 23
can vary frof) & dispoasd adjacent front panel (16), top panel (14): and bottom panel (15)
of said array (11), said array (11) is subsequently mamta:med in a fixed position
15 by the action of a pusher plate (23) and by resting on a base plate (22), said
pusher clamp (13) retreats and guide rollers (24) enSq_r_e said plastic outer
packaging material (20) is disposed adjacent said back p_a'rj_ei (17),
characterised in that |
said array (11) is compressed in a direction of compression'C by means of said
20 pusher clamp (13) and compressed in a direction perpené;iic:ylar to said direction
of compression C' by said pusher piate (23), said plastic outer packaging material
(20) extending beyond transverse limits of said array (11).is disposed adjacent
said remaining side panels (18, 19) of said array (11).

25 2. A process according to claim 1 wherein said p{l_a__'__s.j:tic outer packaging
material (20) disposed adjacent said back panel (17) is gat__ﬁ’éjted. sealed and cut.

3. A process according to any of the previous clalms whereln said plastic
outer packaging material (20) disposed adjacent said remammg side panels (18,
30 19) of said array (11) and is gathered, folded, sealed and cut__ _

4, A process according to any of the prewous clalms}:: ';_hereln said pusher
plate (23) said is curved at the edges to contain said array (1 1)
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25 mllinetres W|th |rretres being the preferred di stance. In

'relatlonto \\ \h the plastic outer packaging material 20 may
conpri se \‘ rutt ed opening feature 25, which is readily |ocated

and mhich easily and reliably opened in order to gain. easy
access to the Gh7es2 Wi thin the 30 array 11 of the unit 1@crti’nesse
unobstruct ed openlng feature 25 is includgd in order to provide a nore
controlled rel ease of the conpressive forces acting on the conpressed
fl exi bl e packs 12. The plastic outer packaging material 20 conpri ses

at | east one unobstructed opening feature 25, which may conprise a
predeterm ned tear portion in the formof a |line of weakness. Lines of

weakness 35 gan he p?&!e%?%c@&rdﬁ‘tb BR0P tﬂtﬁk])tevmV\ﬂaltﬂ% Whéred Said HWhsher

) o] 0So ale°E3) Binprises 2 radiys rangipd Ml 518 SOMINTEYES 208 ANANGRA ray

be produced o®npingdrase 30 #eH0 degreesymy be al ready present in the plastic
out er packaging material 20 as provided by the suppliers. Thus, the

unobstructed penl ] S i ch
unobst  ucted @Pen 85 Ex AR5 HHL % kg e ppers i B6Reg 1
hori zontal or r%rtpp@éwam pyshes clappp &‘rﬁ)etptmomrapsalﬂmhgepmﬁe(wgap@esa 14
or t he feght om panel 15 of the unit 10 or which either may traverse

‘the top panel part of the side panels 18, 19 or the bottom
panel 15 and Oéétsocg?'m{'}?%g panel s 18, 19. In additi on, gr aphi cal
i ndi cia may be provi ded on the pl astic outer

10 7. A process according to any of the previous claims wherein said plastic

outer packaging material (20) comprises at least one unobstructed opening
feature (25).
8. A process according to any of the previous claims wherein said pack (12)

15 may comprise disposable absorbent diapers, sanitary articles, incontinent pads
or briefs, bandages and the like.

20
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packagi ng material 20 to highlight the |ocation of the unobstructed opening

10 feature 25. For the purposes of transport and storage,a nunber
of units 10. each unit 10 preferably conmprising two to twel ve packs
12, can be stacked or grouped in a plurality of configurations on a

pal l et such t ad is applied to an upper panel 15 or ' pane
of the paIIetQ@%ﬂﬁ¥é§ration with the direction of the | oad bggﬁgﬁg*&kﬁ° '

perpendi cular to the direction of conpression, which is around the

ci rcunf erence of the pallet confi ation. The units 10 are |less
conpressible in directions perpendi cular to the direction of
conpression. 20 d ossary 25 10 uni t 11
array 12 pack 13 pusher clanmp 30
14 top panel 15 bot t om panel 16
front panel 17 back panel 18, 19 si de panel s
35 20 pl astic outer packaging materia

_kig. 1
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A process for producing a tension w apped

unit (10) conprising an array (11) of at least 1 substantially

par al | el epi pedal pack (12) wherein a pusher clanp (13) is disposed
adj acent side panels (18. 19) and back panel (17) of said array (11),
sai d pusher cl awo¢nB8)s3pushes said array (11) towards a plastic outer 10
packagi ng material (20) conprising two sheets of film seal ed aPCTsu3gder €
wherein wi dth dinmension of said plastic outer packagi ng material (20)

ext ends beyond transverse |imts of idarray (1 1), said plastic
out er packagi ng materi al (20) is digggsed adj acent front panel (16),
top panel (14) and bottom panel (15) of said array (11), said array

(11) is subsequently maintained in a fixed position 15 by the action of a

pusher plate (23) and by resting on a base plate (22), said pusher
clanp (13) retreats and guide rollers (24) ensure said plastic outer
packagi ng material (20) is disposed adjacent said back panel (17),
characterised in that said array (11) is conpressed in a direction of

conpression C by neans of said 2 usher clanp (13) and conpressed in a
direction perpendicular to said [dirgftion of conpression C by said
Qut #r pac (20)

pusher plate (23), said plasti aging materi a
ext endi ng beyond transverseslijmts of sard grray (11) is disposed adjacent

said remaining side panels 48, 19) of saidjarray (11). 25 2. A
process accoﬁging to claim 1fWherein said glastic outer packagi ng

mat eri al (20p «di sposed adj acept said back panel (17) is gathered, sealed.
and cut. 3. A processf accor g ny of the previous clains

5 WHAT IS CLAIMED | S: 1.

wherei n sai | astic outfr pacragl terial (20) digposed adjacent
sai d remai ni side panels (18, 30 19) ofjsaid array (ggf and is
gat hered, fol ded, sealed and jcut. 4. |- A process aggprding to any of
t he previous clains wherein dqaid pusher Lad
~ S —_
L ]
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plate (23) said is curved at the edges to contain said array (11).

"WO 97/ 35763

PCT/ US97/ 03910 : 11 5.
A process accordlng to any of the previous clains wherein said pusher

plate (23) co radius ranging from5 to 30 mllimetr angl e
Wb, rom%O g‘i‘é‘?‘?sg? '

ranglng to 90 degrees. 5 6. A process 149
any of the previous clains wherein the distance H fromtop of said
pusher clamp (13) to bottom of said pusE r plate (23) ranges from
Oto50 mllinetres. 10 7. A proce according to any of the previous
clainms wherein said plastic out er packaging material (20) conprises
at | east one unobstructed opening feature (25). 8.

process according to any of .the previous clains wherein said pack (12) 15
may conprise di sposabl e absorbent diapers, sanltary articles, incontinent

pads or briefs, bandages and the I|ike.
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'(57) Abstract

A -process for producing a tension wrapped unit

:.(1_0)_ ‘of an amay (i11) of parallelepiped flexible packs
{ (12) .wherein a pusher clamp (13) disposed adjacent side
.panels (18, 19) and back panel (17) of the array pushes
-the- array:toward a plastic outer packaging material (20)
‘of two film sheets sealed at the center. The packaging
‘material is disposed adjacent the front panel (16), top panel

(14) and: bottom panel (15), and the amay is maintained
Atationary by pusher plate (23) and by resting on base

-plate(22). As pusher clamp (13) retreats, guide rollers

(24)wmpthematenaladjacemthebackpme| ‘The array
is compressed in direction C by pusher clamp (13) and

‘compressed perpendicular to C by pusher plate (23) while

the packagms material extending transversely beyond the

array-is disposed adjacent the side panels (18, 19).

: '--'(ﬂ)iﬂﬂe' PROCESS FOR PRODUCING TENSION WRAPPED UNITS OF COMPRESSIBLE FLEXIBLE ARTICLES

. PRODUCT FLOW BIRECTION




