10

15

20

25

L slace O*“g"“imf?p a alna an
:Apparétus tthﬂl\H mfl th d.f K | t%EPJI'AgET PilsE%y g

Eif)escnpngn paged .... .. to paged

@ Claim)™ : paged .22 to paged

-1- | @Drawing(s) : paged 2K o paged
Absia

‘An improved methed of 'naking al!(ﬂhstmtted phgedi 1A r. to paged
Body and Apparatusg therefor

This application corresponds to an Australian
divisional application of pending Australian patent
application number 21802/88.(620,562), the full

contents of which is incorporated herein by

reference.
The invention concerns a laminated tabular bedy and
a method of making such a body. More particularly, the

inventicn relates ¢

0

laminated tubular bcdies having an

n

extruded inner léye: inflated to ccntact the inner
surface cf an cutar layer.

The invencticn is therefcre par ulariy applicakble
to lired centainers. Such containers are shewn, far
exanple, in US Patent 4,696,840 which discloses a
composite bag~in-box container for:éa by blow moulding a
plastics inner bag insidé a cardktoard outer box to forz
the container.

Such containers and their forming prccess suffer
from several disadvantagaes. Firsziy, the grocess
requires an injection .ozzlé to protrude into the
container through what will ultizately become the pouring
spout. The nozzle is withdrawn from the spout and the
container is subsequently filled through the spout, which
is finally sealed at the end of the process.' This
proceduré is essentially a batch process and therefore
relatively slow, inefficient, and dces not lend itself to
continucus high rate preduction. Furthsr, it has keen

lon cf ccmposite

cr

found generdlly that in the fcrma
laﬂlnated containers, it is difficult ta consistantly

obtain adequate adhesion between the lining and the outer




Thé I nvention concerns a nmethod of nmaking a Ian1nated tubul ar body and .

apparatus therefor . More particularly, the invention relates to

| ami nat ed tubul ar bodi es having an - extruded inner [T (SheetmfslBaénQG lhddd
contact the inner surface of an outer layer. 5 i's
t herefore particularly'applicable to lined containers. Su

arejshown, for exanple, in US Patent 4,696,840 which discloses a C ite
bag{i n- box cont ai ner  formed by blom/nDuIdlng a plastics inner bag

i nsijde a cardboard outer box to form = 2tTe container. Such

conﬁalners and r rocess s r. fromseveral di sadvant ages.
Firgtly, thg g#%bégsglggﬁlrgg aﬁ°Fﬁ %FF&FINSZ?FEnFE prSPPﬁ&guPﬁFéYthe
contfai ner thrOUQBeWﬁithb bften breaks away from the outer container.

It is therefore an object of the present invention
to provide an improved method and apparatus which

§ overcomes or substantially ameliorates at least some of .

the deficiencies of the prior art.

Accordingly, in a first aspect, the invention
provides a method of continucusly forming laminated
tubuiar bodies, said method inciuding the steps of

10 drawing opposite longitudinal edges of a strip of
flexible at least partialiy resilient sheet material into
close proximity, joining said longitudinal edges to form
a tubular bcdf having an inner surface and an outer
surface, extruding a hollow plastics lining member within

15 said tubular body, expanding the hollow lining member
within the tubular bedy to form a substantially
_continuous lining, applying pressure ﬁo bring the inner
lining into bonding engagement wiﬁn the inner surface
thereby continuously to form a laminated tube, and

20 cutting the tube into bodies of preselected lengths.

Praferably, internal and external pressure are

applied simultaneocusly. At least the external pressure

is preferably applied by external pressure roller means
including at least one set of rollers circumfarentially'

25 spaced around the outer periphery of the tubular bady.
In an alzarnative embodiment, however, the external
preas 2 roller means includes .a series_ofl

cig;umfe:entially spaced friction pads.
i . i
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final lly sealed at the end of the process. This pHisShettH Bmi'Reﬂlaced

ineffirient, and does not lend itself to continuous m

&y becone the pouring spout. The nozzle is mLLhdLamnwironmLhe_spodt“
container is subsequently fillted through the spout, which is

ally a batch process and therefore relatively s ml"allu
tlon

Furthef, it has been 15 found generally that in the formation of conposite

| am naj
adhesi
ef f ect
cont ai
based,
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ed containers, it is difficult to consistently obtain adequate
bn between the |ining and the outer Bayer in a fast and cost
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tubular body, but is preferably provided at least
partially by internal pressure roller means comprising a
S set of'rollers spaced circumferentially around the inner

periphery of the body.

Preferably also, the method includes tpe further
step of forming at least one aperture in the tubular bedy
prior to expanding said lining, such that the lining

10 extends unjoined and unbroken through the aperture to
form a sealed protuberance preojecting outwardly-beyond
the outar surface of the tubular bedy. In oﬁe
embodiment, the inner layer exﬁends through one of the
aperturas to form a spout defining a channel in fluid-

1S communication with the interior of the body.

Additionally, the bedy ﬁay comprise an array of the

sealed protuberances to form a textured gripping surface.
According to a second aspect, the invention

provides an apparatus for continucusly forming a

?P laminated tubular body, said apparatus including means

for drawing opposite longitudinal edges of a strip of:

o

sheet material into close ptOXLmLtV means for joining
said longltudlnal edges to form a tubular body having an

inner surface and an outer surface, a die for extruding a

25  hollow plastics lining member within said tubular body,
means for expanding the hollow lining member within the
tubular body to form a substantially coheinuous lining,

pressure means for pressing the inner lining into bonding



20 pgesite | ongi t udi nal edges of a strip of flexibIe-aL—Lﬁa§L_E§LLL§LLX_-
resi §ient sheet material into close proximty, joining said
| ongkt udi nal edges to forma tubular body having an |nne$hs$wa}h§m%

an odter ‘surface, extruding a hollow plastics |ining nenb

t ubuljar body, expanding the hollow |ining nenber mﬁ ﬂE ar
body {to form a substantially conti nuous |ining, applylng

exterjnal pressure substantially sinultaneously to 25 bring the inner

lini i nt o bondi ng engagenent with the rnfer surface thereby contlnuously

to forma | am nat ed tube and cutting the, tube

presd ected | engfdfgagement with "Bﬁfg@‘ %ﬁ?%laﬂr’% a8 Wi%gn‘dﬁpé:
of clpim 18 is based,..als dlscloses a Fe. t y
formphg a | am natcé’ﬁ ti}} %%Fr}%p%?ﬁ%g%"g&%%&s m.é‘%{r}sdg%%@
into preselected lengths.

Preferably, the apparatus includes'complementary
5 internal and external pressure means adapted

simultaneously to apply internal and external pressure

and thereby press the lining into bonding engagement with
the inner surface of the outer tubular body.
Preferably also, the external pressurs means
10 includes a sefies of pressure rollers circumferentially
spaced around the outside of the tubular body.
Alternatively, however, the external pressure means may
include a series of circumferentially speced friction

pads. The pressure rollers or friction pads may be

15. fixed, adjustable, or free floating.

In the preferred embodiment, the internal pressure
means includes a series of internal pressure rollers
biased outwardly toward the lining member. In this way,
the intarnal pressure rollers and external rollers or

20 friction pads together sandwich the side wall of the
composite tube and thereby urge the inner lining member
into bonding engagement with the outer tubular body.

Preferebly also, tﬁe apparatus includes means for
forming at least one apertufe in the tubular body prier

25 to expanding the lining, such that upon inflation the
lining extends unjoined and unbroken through the aperture
? to form a sealed protuberance projecting ou;wa;dly beyond

the outer surface of the tubular body.
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“ According to a third aspect, the invention provides
a laminated tubular body formed in accordance with the

_ﬁethod as defined above, said body including an outer

layer having an inner surface and an outer surface and a
5 substantially continucus inner layer in éealiﬁg
engagement with said cutef layer.to define a lining
substaﬁtially covering said inner surface.
Preferably, an array of sealed prptuberances are
formed to provide a textured gripping surface.

10 Preferably alsa, the hollow lining member is expanded so

. vn m——

as to extend through one of the agert;ures to fc}rm a
pouring spout defining a channel in fluid communication
with the interior of the laminated tubular body. The
formaticn of a spout in this way is particularly

15 advantageous in so far as it obviates the need for a

separata spout forming process step.

Preferably, a filling passage is provided through
the centre of the extrusion die to enable the container
te be.fiiled as soon as it is formed. The container may

20 be sealed immediately after filling, thersby preventing
subsequent contamination of the conténts during handling.

The strip of material may have straight
longitudinally edges or serrated edges and it may be
formed inta a tubuiar bodv in order to Eorm,_in-thé

25 finished product, a substantially straignt Lcnqitudinaliy

seam or a spiral one. The material itself’” which may

comprise severél layers, may be plastics, cardboard,

metal or any other suitable matarial. The hollow lining

[T



- 274 2 means for joining said |ongitudinal edges to forma tubul ar

body having an inner surface and an outer sur[gggﬂ____Le_LOL_e*%%udlng
a hdllow plastics lining nenber wi thin said tubular body, nmeans for
expdndi ng the hollow Iining menber within the tubul afhi

subqtantially continuous |ining, pressure neans for 5| pplylng
intgrnal and 5 external pressure for pressing the

bondi ng engagenent with said inner -surface, and c |ng neans for

cuttling the continuously forned | am natedSttbul ar body into

‘member may have barrier, adhesive, sealing, welding or
other properties as desired. The finished laminated
tubular bodies may be further processed to make
containers, for instance laminated paper or métal foil

5 containers for milk, laminated plastics containers for
salt, or laminated metal containers for fruit. |

It should be appreciated that ﬁhe invention also

includes within its scope a method Substantially as
descrihéd above wherein said hollow lining member is

10 extruded continuously from the die; wherein the
respective opposite longitudinal edges of a plurality of
said strips are draw into close proximite, wherein said
respective opposite longitudinal edges are joined to form
a plurality of ;ubular bodies, wherein said tubular

15 bodies are arrénged in spaced apart relationship arocund
the hollow lining member, and wherasin said lining member

is expanded to form a substantially continuous lining in

intimate contact with the inner surface of each said
tubular body to form a serie; of spaced apart laminated

20 tubular bodiés'jcined by  intarmediata sactions of said
.holiow lining member.

Preferably the strips of material originate from a
continuous supply from which they are.cut immediately
prior to formation of the tubular bodies. In other

25 ' embodiments they ara formed intd tubular bodies prior to
being ;ut and. then subsaqﬁen:l? movéd into §nqaqement
with the hollow lining mémber.

Also preferably, the . intarmediacta sections of the




pFE?ETECTEU*1engths E ' The bondi ng pressure bet ween t he l'ining
and the outer nenber of the prior art was not very effecttveand |ed

often’to failure of the bond. The obj ect of the invgatj E&mgpref£re to
10 ‘sal ve these disadvantages. This i's achieved by t llaims 1
and 18. Furt her enbodi ments of the invention ar lﬂﬁTﬁ '
dependent cl ai ns. - In the draw ngs: - re | a
il lustjrates a prior art apparatus, Figure | b |IIustrates a
portidn of a second formof prior art appakatus; Figure 1c

Il lustjrates a portion of the apparatus of figure la in nore detail;
hollow lining member are gathered and sealed to form a

series of interconnected individually sealed laminated
tubular bodies. The individual sealed bodies may then be

separated to form bodies sealed at neither, one, or both

5 ends.

‘Preferably the hollow member is extruded at a speed
slower than that which the strips of material are moved
so that a longitudinal $tretch is inérqduced into the
extruded member as it is inflated and applied to each

10 body. |

The laminated bodies produced by this process may
be filled at the same time, or very shortly after thé
hollow member is inflated, by means of a filling nozzle
positioned through the extrusion die. In this way

1s iggividually”éealed and filled containers may be praduced

; in one process. Such containers are pilfer-praof insofar
as any attempt to access the contants is immediately
apparent as a result of damage to the integrity of the
continuocus egtéuded lining member.

20 A preferred embodiment of the invention will now be
described, by way of examnle only, with reference to the
accompanying drawznqs in whlch.

Figure la illustrates an apparatus fdr use in the

method according to the invention;

25 Figure 1b illustrates a por:ion.qf a second form of
apparatus: -
Figure lc illustrates a portion of the agparatus of

figure la in more detail; -



ddillustrates a third prior art apparatus;"

Fig re le
ill Ustrates a portion of a fourth prior art appar — Figure
| f iflustrates a fifth prior art apparatus; ﬁ&

i1l Uustrates a strip of material for use in the neth the

i nveption; 20. Figure 3 illustrates a sixth Mﬂ‘ rat us;
Fi gufes 4a and 4b illustrate a spout having a detach I cs tab;
Figuje 5 illustrates a | am nated tubular body; Fi gures 6a and
6b i flustrate a first spout arrangenent iqforporated into the | am nated

tubuar body shown in figure 4;
Figure 1d illustrates a third embodiment;

_ Figure 1le illustratesfa portion of a fourth
embodiment of the invention;
Figure 1f illust:ates a fifth embodiment;
5 " Figure 2 illustrates a strip of material for use in

the method according to the invention:

Figure 3 illustrates a sixth embodiment of the
apparatus for use in the method acco:ding to the
invention;

10 Figures 4a and 4b illustrate a spout having a
detachable plastics tab;

Figure 5 illustrates a laminated tubular body
formed in accordan;e with the method of the present
invention;

S Figures 6a and 6b illustrate a firs£ spout
arranqement incorporacad into the laminated tubular beody
showﬁ in figure 4: |

Figures 6c and 6d illustrate an alternative spout
arrangeament;

20 Figure 7 is a diagrammatic view showing an |
indﬁstrial plant for the mass production of_laminaead
tubular bodies according to the invention:

Figure 8 ilius::ates a first method of joining and
seaiinq the longitudinal edges of the tubular body:

25 Figure 9 jllustrates an alternative form of
longitudinal seam: |

Figure 10a illustrates an alternative form of

~ apparatus for use in the method of the invention;




257 e Frgures 6¢ arid 6d illustrate an alternative ut arrangenent;
Figurg 7 is a diagranmatic view showi ng an industrial]g&gpt for nmass
produgti on of | am nat ed tubul ar bodi es; . St Kl gure 8
illusjrates a method ofjoi ning and. sealing the |ongi tu,éymy R facEtdhe
t ubul &r body; _ ., i /jl}/

-9 -
Figure 10b illustrates some additiocnal processigg
options which may follow the -steps applied by the
' apparatus of figure 10a; |
| Figures 10c and 10d illustrate a ﬁdrtibn of an
S alternative apparatus to that shown-ih figure 10a;
Figure 11 is a sectional side elevation showing an
alternative embocdiment of an apparatus:for use in the
manufacture of laminated tuhulaf bodies according to the
;nvention, emquyihg complementary internal and external
10 pressure roller assemblies:
| Figure 12 is_an enlarged sectional side elevation
of the pressure roller assembly shown in Figure 11;
Figure 13 is a section taken on line 13-13 .of.
Figure 11;
15 Figure 14 is a section taken on line 14-14 of
Figure 11:
Figura 15 is a section taken on.line 15-15 of
Figure 11;
Figure 16 is a sectional view similar to figures 13
20 and 14 showing an alternative embodimenﬁ wherain a series
of circumferentially spaced friction pads replace the
external pressure rollers.
Referring now to figufe la, a hollow tube-like
member 1 is extruded.from die 2 and guided over internal
23 ma#drel 3 which is provided with.éoolinq rings 4. A flat
_Stii9'°f base materiél 5 is drawn from a rall 6 and
3r?9nd the extruded member 1 by being passed through thé

. 93pybetween a forming ring 7 and an interior supporting

< A 9 T NE -




l'ustrates an alternative formof I|ongitudinal
Oa i Il ustrates another apparatus;

This Sheet
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mandrel 8. Die 2 could of course be repositioned at the

- 10 -

forward end of mandrel 8 if required. The longitudinal
edges of the strip of base material are brought into
abutment by this process in order to completely surround
5 the extruded member 1. A strip of adhesive tépe 9 is
drawn from a supply ovei roller 10 which presses it over
the région_on either side of the edges of material 5
which border the abutment. In this way the base material
is made into a continuous sleeve surrounding the extruded

10 tube-like member 1.

Loy S

Nozzles 11 are provided on the third cooling ring
of mandrel 3 to pump fluid, preferably air, into the
intericr of extruded member 1 in order to increase the

pressure in area 14 relative to area 13 and inflate

=
(V1]

member 1. If desired the air may be sterilised, or
altarnatively another sterile or even inert gas may be
usad. A final disc 12 is mounted on the end of mandrel 3
! some distance beyond the last cooling ring in order to

maintain the inflating pressure. Disc 12 may be coated
20 with teflon, or silicon rubber, and may have an

adjustable outer diameter, possibly pneumatically

controlled, to ensure the correct degree of radial

. v -

stretching of member 1 is achieved.

Extruded member 1 is inflated until it contacts the

oy or

[ ]
(V1]

inner side of the sleeve of material 5. A connection is
provided between sleeve 5 and extruded member 1 by means
ot welding or gluing: alternatively the natural adhesive

properties of material 1 may be utilised to bond the two



Figﬁée 1o illustrates some additional processi ng options which may foll ow

t he éteps applied by the apparatus of figure 1B8ar-5_ Fi gures
1Cc gnd 10d illustrate a portion of an alternative a%garatus to that shown
in figure 10a; = - Figure 11 is a secti'afsheesti8edlre)aty ON

showijng an enbodi nent of an apparatus for use I n e of
| am nat ed tubul ar bodi es according to the invention, ’nv
conplfenentary internal and external pressyye.roller asse I es,

Figurfe 12 is an enlarged sectional side elevation of the pressure roller

assernply shown layerd) tdgatiterd]l, Relatively low, or negative, pressure
= may be applied to area 14 to ;ssist in the inflation of
member 1, and to avoid bubbles forming between the
layers. Transport rollers 15 react against disc 12 to
5 press the layers together, and exert tensicn on the
layers of the laminated structure to stretch extruded
‘member 1 longitudinally as it is inflated. A cutting
device 16 cuts.the continuous laminated tube into lengths
for further treatment, for instance for making into tubes
10 or containers. |
Of course, the connecting material 9 could comprise
2 bead or strip 9a of plastics material extruded from a
nozzle 2a adjacent the seam, as shawn in figure 1b.

Alternatively a sleeve 9b of plastics material

1s could be extruded over the entire external area of the
base material and then coocled to form a continuous outer
envelope, as shown in figure 1d.
It should also be appreciated that the base
material 5 may be formed into a body of any desired
20 cross-section and need not be circular as showh, for
instance it may be square as shown ;h figures le and 1f,
ér oblong, or polygonél in cross-section.
Referring now to figure 2 a strip of base material
5 will be'described from which a laminated tubular body

25  of square cross-section embodying the first aspect of the

present invention may be produced. The base material S

is pre~creased longitudinally 17 and transversely 18, or

otherwise weakened as necessary for furtheerrécessing.

P



Figyre 13 is a section taken on.line 13-13 of figure 11;
Figgre 14 is a section taken on line 14-14 of figure 11,

Figire 15 is a section taken on |line 15-15 of fi grHieShdet HaslBoen Replaced Fi QUT € -

.16%is a sectional viewsinilar to figures 13 and Iternatlve*l,,
enbqdi nent wherein a series of circunferentially s ﬂlmmmlﬂﬂin I pads . ~TUUEL
replface the external pressure roIIers . ng now to

Figyre la, a hollow tube-like nmenber extruded fromdie-2 and
gui ged over internal mandrel 3 which |s g?ovided with cooling rings 4. A

flatf strip of

ext rjuded nenber%Eebéaﬁﬁlﬂa §%§§2d§Fh§%gEa§E1Erﬁg‘Qtrﬁhke§véﬂg #604AT ol

easy separation of the finished laminated tubular bodies;

in this.case-base material S is paper. 'Regions of the
paper may be treated with céntact adhesive to assist in
s fbrming the final articles. Half slots 20 are cut out of
the opposing edqés Zi, such thaﬁ wheh the opposing edges
are butted together a complete slot 22 appears down each
beody. |
When the opposing edges 21 are butted together a
10 transparent strip of connecting material is pressed along
theljoin in order to connect edges 21 together and form a
transparent panel covering slot 22. When the extruded
member is subsequently inflated it expands and contacts
the inner surfaces of the base material anditransparent
1s strip and adheres to them. In this way the‘seam along
the base material is reinforced. The extruded member is
made from a transpareht material, or at least a matgrial
through which some light can pass, in order to provide an
inspection window through slot 22. It is not necessafy
20 for the inspectidn window to be completely transparenﬁ

provided ahy contents of the body can be perceived

L

through it, for instance in cases where a dark coloured

liquid is contained within the tubular body a window of

light coloured fairly opaque material would suffice to

25 anable the level of liquid to be discerned.
The inspection window need not, of course, be
provided by means only of two half-slots 20 in the

' butting edges, and could equally well be provided by a



the ggdp between a fornming ring 7 and an interior supporting. nandrel

2 coulld of course be repositioned at the forward end of mandrel 8 i.
requi rled. The | ongi tudinal edges of the strip of base material are
brought into abutment by this process in order to conpingtSadeyHas Been ;
the eXqtruded nmenber 1. A strip of adhesive tape 9 is dr

over roller 10 which presses it over the region on:

edges Ppf material 5 which bor der thelgbg}nent. In I's way e base

materigal is made into a continuous sLeevE surroundi ng the extruded
Lube; ke, merter Sompiace siar cubPifkETehh Ry biEh S o o
interigpr of extrudagi@@Mee nbikl O #RE +2ahlpatait Pafel’ RREH fok s8R to
strengthen the seam in the férmed tubular body, and other
seam strengthening means could be employed if the
S strength of the bond between the inflated extruded member
and the butted edges wés not sufficienﬁ to hold the base
material together. :
The base material 5 is also éenetrated by a pattern
of small holes 23, and when the extruded member 1 is
10 inflated it is pushed through holes 23 to form a series
of projections 24 on the outer surface of the base
_material. Projectiqg; 24 are useful to provide grip on
the outer surface ofméhe final article and may be
arranged in a pattern ergﬁnomically designed to assist
15 grip, such as hand-shaped. This is particularly useful
for flimsy containers which are filled with heavy
. liquids, such as milk and fruit juice cartens. It
i should, of course, be appregiated that this feature is
. optional. | |
20 A slightly larger hole 25 is left in the base
material 5 so that after it has been connected around the
extruded memberll aﬁd member 1 expanded, a spout 26 is
formed by the expansion of the material of member 1
through hole 25 in the base material. A former or mould
25 27 for the spout is drawn alongside the base matefial, or
alternativeiy is detachably attached at intervals in
order to mould the shape of the spout.lfRelatively low,

or negative, . pressure may be applied to the distal end
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eet Has Been R laced
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of former 27 in order to encourage the extruded material

- 14 -

to adopt the shape of the no;zlef A tab 28 of plastics
material as shown in figures.4a and 4b may be provided in
the mould before the spout is formed such that when the
spout is formed it is welded.to the plastics tab. The
plastics tab 28 being welded to the spout along a line of

weakneés 29 which allows the tab to be manually detached

. in order to open the spout.

Once the extruded member has been inflated to its
final shape the dimensions the tubular bodies may be
separated by cutters 16 prior to further processing, such
as folding, sealing top and bottom and filling, to
produce a finished article.

Figure 5 shows a finished article 30 embodying the
first aspect of the present invention with an inspection
window'zz, gripping protuberances 24 and a spout 26. It
should be appreciated that spout 26 is collapsible and

may be pushed flat against the side of finished article

28 or even inverted into it. It should also be

appreciated that the spout is not limited to the. form
shown, and may be any convenient shape or form. A flap
31 as shown in figﬁres 6a and 6b may be attachediover
Spout 26. Flap 31 is of the kind which can be lifted at
one end 32 to #llow’the contents of the article to be
Poured out through the spout, and reseéled. The other
end 33 béinq'permanently secured to the article. Figures

6C and 6d show an alternative flap.

Figure 7 illustrates a typical entire manufacturing



14*T' ative to area 13 and inflate nenber
i§ised, or

A final

1. If desired the air may be
alternatlvely anot her sterile or even inert gas may be

disc 12 is nmounted on the - end of “mandrel 3 sone di stance

beyonfl the last cooling ring in order to maintain thejyd¥hbetibdHeen Re laced
presshire. Disc 12 may be coated with teflon, or SI|ICO

have gn adjustable 5 outer dianeter, possi bly pneuma man Ied
to enpure the correct degree of radial stretching

achi efed. Ext ruded nenber 4 1% +nflated until it contacts t he
i nnerfsi de of the sleeve of material

10

15

20

25

plant for articles produced by the invented method. The

. parts of'the plant corresponding to parts shown in

previous figures has been allocéted corresponding
reference numerals. A source of raw materials 34 for the
extruded member feeds to the extrusion die 2. Base
material 5 originates from a roll 35 which passes through
a spllcer 36 slitting, cuttlng, crea51ng and punching
operations 37 and a flame treatment 38 before being
formed between forming the ring and mandrel. The base
material may also be printed'if required. Adhesive tape
9 originates on a roller 39, or.alternatively a sealing
bead is extruded from extruder 40. Further layers of
léminate may be applied, both internally and externally
és desired, for instance.an external sleeve may be

extruded from extruder 41. The laminated bodies are cut_

into lengths for further processing by cutter 16. Each

group of laminated bodies is cocled by cooling ring 42,
and transported by caterpillar rollers ‘43 to be
flattened, across diagonally opposite longitudinal edges,
between rollefs 44 beforé the tubular bodies are finally
Separated into individual articles by cutters 45.
Application of flaps 29 occurs at stage 46 before the

finished articles are stacked stacked 47. The individual

.articles-may be taken from the stack formed and filled as

required.
Although the aspects of the invention haQe been
described with reference to specific examples Lt should

be appreclated that many alternatives are possible within

e i



5. vA cdponnection is provided between sl eeve 5 and extruded nmenber 1 by neans
of welldi ng or gluing; alternatively the natural—adhesive properties of
materifal 1 may be utilised to bond the 10 two | ayegysstaeh Bsh R atively
| ow, negative, pressure may be applied to area 1 in the
i nfl atf on of nenber 1, and to avoid bubbles fornmi ngzumm lg uyers
Transpprt roIIers 15 react against disc 12 to p

toget hpr, and exert tension on the |ayers X6 - . the lamnated structure
to strptch extruded nenber 1 longitudinally as it is inflated. A cutting
devi ce] 16 cuts t kaecSeORRUAS theniinuentiabe FAD ingtgnes [ARsEine e
treatngnt, for instance 15 for nmaking into tubes or containers,

Of coulse, the &SFrediaty Hatls iRrelewnd T apnsdhe BEEeSH 05 Hhe) 9a of

pl asti gs

sleeve of base material 5 into abutment they may of
course be overlapped if desired. A contact adhesive may

5 be provided onto the surface of one of the edges of the

material; in_this case, in order to provide a secure bond
along.the seam.

A refiﬁement which is preferred when the edges are
brought into abutment is to-selectively adjust the local

10 thickness of the extruded inner member in order to make

it thicker, and therefore stronger, in the region of the
join 48, as shown in figure 8.
it is also envisaged that the invention could be
used as part of a more complex process. For instance a
15 proceés can be envisaged in which a first sleeve of base

material 5 is secured by an inflated inner layer 1 as

previously described, and then a second sleeve 49 of base
material is drawn around the structure with its seam
radially offset from the seam of the first strip of base

20 material, that layer being secured, say, by a strip of
tape or extruded bead, see figure 9.

It should also be appreciated that a hollow channel
may be incorporated into die 2 and internal mandrel 3 in
order ﬁo allow the tubular'laminated body to be filled as

25 the extruded inner laver is inflated. In this way the
risk of ccntamina;ibn of the contents of the tubular
bodies can be reduced.

Fgrther} it should be appreciated'that a flap 50 of

b
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extruded froma nozzle 2a adjacent the seam -as_shown in Figure
. Alternatively a sleeve 9b of plastics material could be

extrudeq over the entire external area of the baséhi B%aR i

cool ed g§o form a conti nuous outer envel ope, as shown |n E

It shoulgd al so be appreciated that the base materi al to a

body of gany - desired cross-section and need not be C|rcular as shomn

for instjance it may be square as shawy4 . figures le and If, or-

obl ong, gor pol ygonal in cross-section. Referring now to figure

2 a strigp of base baser malteriall lasiehdaar i aigures Wi @hdl 625 mayBenat ed

t ubul ar pbody of square cross-section enbodying the first aspect of the

present associated with the spout aperture toc co-operate with

flap 31 to close spout 26.
Finallj, it should be appreciated that although the
5. invention has been described up to now ﬁith reference to
a continuous process producing an endless laminated body,
the iayer'of base materiai S could be intermittent
leaving portions of the extrﬁded inflated member 1
exposed, as indicated in figures 10a and 10b. The
10 exposed portions could subsequently be gathered and
welded by means 51 to form a series of sealed individual
containers 52, which could of courses have been fiiled
when the extruded members were inflated, or very soon
after.

15 The intermittent supply of base material could

originate from a continuous roll and be cut immediately
prior to being formed around the extrusion die, for
instance by cutters 53.
The individual seaied, and if desired filled,
20 containers may be separated by heané of cutters 54
.cutting through the gathered weld in order to form
individual containers sealed at both ends. Alternatively
the containers could be separated in such a way as to be
sealed at only one end (say by cuttars S53), or to be opeﬁ
25 at both ends.
Containers which are filled and sealed at both ends
have the advantage that_the_pnl? remaining process ste§

required is to cap the ends of the container with a cap-



_ non'nay be produced ‘-The base naterlal 5 is pre-creased
tudlnally 17 and " transversely 18, or otherwse muakehea as
sary for further processing. The base materi al Lyt 19

at tervals to allow easy separation of .the finishéﬁ‘ Iar
bodi @s; i this case base material 5 is paper . paper
nay Be treated with contact adhesive

10

1s .

20

25

- 18 -
of suitable base material. Even if not filled the sealed
containers have the ad#antagg of being crush-proof du;ing
further processing and transbort as a result of the
internal pressure of ;he'inflating fluid.

When containers are being.made with a cross-section
which can be flattened along pre~formed longitudinal
creases and it is not desired to fill the containers
immediately, the séalihg and parting of the inflated
member 1 may be carried out as shown in figure 10c to
produce a container body sealed at both ends, or, as
shown in figure 104 to produce containers sealed at only
one end. Individual containérs produced in this way may
of course enjoy ahy of the features previously described
with reference to continuoué bodies.

Figures 11 to 16 show an alternative embodiment
employing complementary internal and external pressure
rollers. The inté}nél roller assembly 60 incLudés an
axially disposed frame 64 supported from beneath the
extrusion die 2 by a central mandrel 65. The internal
assembly includes two axially spaced sets of
circumferentially spaced convex pressure rollers 6§ and
67. The upper set of rollers 66 is staqqer;d with -

respect to the lower set 67 to provide substantially

continuous circumferential contact with the inner surface

of the inner lining member 1.
The internal rollers are each suppqrted by lever
arms 68 hinged at 69 and resiliently biased outwardly by

springs 70 towards their respective upper and lower



5

= - to assist in formng the final articles. Half slots 20 are-&

out the opposing edges 21, such t hat when Phe—epposrng‘€ﬂ§§§‘ére :fgj&
buttdd together a conplete slot 22 appears down each b t1as Been ﬁmﬁlgure T
3. o

"N

complementary staggered sets of external concave rollers

- 19 =

71 and 72. These extgrh&l rollers are supported by ring
assemblies 73 and 74 which c;n each hinge_outwardly to
provide access to the internal assembly 60. |

5 It will be appreciated that the internal and

- e#ternal rollers are spaced circumferentially around the

laminated body in resiliently opposed relationship. In
this wéy, the outer tubular body and the inner lining
member are positively urged into bonding engagement by

10 direct mechanical pressure from the respective roller
assemblies. The adhesive properties of the heated lining
member ¢f’an additional adhesive layer_prevent the lining
from subsequenﬁly breaking away from the outer body.

The external rollers may be fixed, adjustable, or

o
[
(§ ]

free floating as required to suit particuiar
applications. Figure 16 shows an alternative embodiment
wherein the extarnal séts of pressuré rollers 71 and 72
are each replaced by a corresponding series of
circumfarentially disposed chain mounted friction pads
20 75. These pads interéct with the éorrespondinqu cpposed
internal roliers 66 and 67 to sandwich the laminates
together, thereby ensuring adequate bonding in
essentially the same manner as described above.
The Figure 11 embodiment also inciudes a nozzle for
25  extruding a plastlcs sealing strip 73 across the opposed
butted edges of the outer tubular body 5. The lnterna;f
roller assembly 60 supports an inner set of.oppoééd |

internal and external fofminq rollers 76 and 77 for
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cting 5 material’

he opposing-edges 21 are butted t oget her a tranqungL_gLLLp_gL__
i's pressed along the join in order to connect edges

2% oget her .and form a transparent panel coveri nhisshedt HaBee
uded nenber is subsequently inflated it expands an
r surfaces of the base material and transparent st
this way the seam al ong the base naterlal
uded menber is nmade froma trané arent material, or at least a
rial through which sone Iight can pa

o O "to TArRDAg O Pty S abeh® BRIRRECEIR BedRt encs of Lhe body

be perceived thropgllsidmbodiment also includes a double path die

“mgﬂﬁﬁﬁﬂt the
relnforced. The

Tin order to IO provi de an

assembly where an outer annulaf leyer of adhesive is
applied through passaqe'so to surround a coaxial inner
annular'layer of barrier lining material applied through
passage 81. The die 2 is heated by plate heaters 82 and
cartridge heaters 83, which also supﬁly initial internal
heating to the closely adjaeent outer tubular body 5,
thereby assisting the bonding process.

A sat of low friction plastics guardé 84 proﬁect
the internel roller assembly and guide the expanding
inner lining cutwardly and towards the inner rollers.

Low pressure air is supplied to the interior of the
inner lining by an akial passage 85 in the mandrel 65.

The air exits through holes 86 and at least part is

‘directed upwardly towards the die by conical deflector 87

to balloon the lining outwards.

-In other embodiments, the die may be configured to
extrude a number of coaxial annular lavers to suit
particular applications. For example, the product may
require several different types of barrier material in
addition to an adhesive layer. In other cases the
adhesive properties of the barrier material may be
sufficient for only a single inner lininq, without the’
need for a separate adhesive layer.

It will be appreciated that by ensuring prqper
adhesive bonding and thereby prevénting subsequent

separation of the lining member in a substantially



Ce in cases where a dark coloured liquid is contained—within the

t ubulfr body a . wi ndow of . Iight coloured fairly Ouissnsey erial would
-suffigge to enable the level of liquid to be disc Replaceq  The
i nspe@ti on wi'ndow need not, of course, be provided b t wo

- hal f-§ slots 20 in the butting edges and could equ provi.ded
onplete slot cut into t he body of base material 5, or a series
of holges. The transparent-panel need nat ;gerwve to ~ strengthen the seam
[ formed tubul ar body, and ot her seam strengtheni ng neans coul d be
enpl ojed if the 3higRdidus) ipridedindnee preertdrivintion reprerfitksréhber
and tle butted 20 edges was not sufficient to hold the base materi al

toget fger. commercially significant improvement over the prior art.

Although the invention has been described with
reference to specific examples, it will be appreciated by
5 those skilled in the art that the invention can be

embodied in many other forms.
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se material 5 is also penetrated by a pattern of small holes 23, . and

ext 1 is inflated it is pushed through holes 23

surface of t

] ﬁ ) .
base mat el “ﬁ&h Q@s 24 are useful to-provide——grip on the ...

mcally 25

reciated t

[T

le and nay be arrang -
sist grip, such as h &l ﬁ(lﬂﬂhm m' ;m s*. ;
ularly useful for flimsy containers - e
such as mlk and fruit JUlce car £8ns. It should of course :
Li feature is optional. ~ Aslightly
hole 25 is In the base material 5 so that after it has been
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bodies, said method lncludzng the steps of drawing
opposite ionqitudinal edges of a stfip of flexible sheet
material into close proximity, joining said longitudinal
edges to form a tubular body having an inner surface and
aniouter surface, extruding a hollow plastics lining-
member within said.tubular body, expanding the hollow
lining_member within the tubular body to form a
substantially continucus inner lining, applying preésure
to bring the inner lining intoc bonding engagement with
the.inner surface thersby continuously to form a
laminated tube, and cutting the tube into.bodies of
presalected lengths.

2. A methed according to claim 1 wherein internal and
externai pressure are applied substantially
simultaneously.

3. A method according to claim 2 wherein said external
pressure is applied by external pressure roller means.

4. A method according to claim 3 wherein said external
pressure roller means include at least one set of
external rollers circumferentially spaeed arouhd the
outer periphery of the tubﬁlar bedy,

5. A method according to claim 4 further including the
step of resiliently urging said externdl rollers into
engagement with the.outer surface of said tubgla:.pody.
‘6. A method according to claim 4 or claim 5 whe?éin

said extarnal rollers define a generally concave conﬁﬁc;"

(see Figure 5) on the outer surface
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surface adapted to conform to an outer surface profile Af.h
a2 corresponding portion of the tubular body.

7. A method accordinglto.claim 2 wherein said extérnal
pressure is applied by a series of circumferentially

spaced fricﬁioh pads.

8. A method according to any one of claims 2 to 7
wherein said internallpressgre is provided by a fluid
medium used to inflate the lining member.

9. A method according to claim 2 wherein said internal

pressure is provided by a series of internal pressure

rollers spaced circumferentially~#tound the inner surface
of the tubular body.

10. A method according to claim 9 further including the
step of resiliently uréing said internal pressure rollers
into engagement with the inner lining of the tubular body.
11. A method according to claim 9 or claim 10 wherein
said internal pressure rollers are adapted to introduce a
longitudinal stretch into the lining member during the
bonding step.

12. A method accorulng to claim 1 1ncludlng the step of
formlng at least one aperbure in said tubular body prior
to expanding said llnlnq, such that the lining extends
unjoined and unbroken through said ét leas; one aperﬁure
to form a sealed protubérance projecting outwardly beyond
the outer surface of the tubular body.

13. A method according to claim 12 wherein said lining
member is expanded within the tubular body by means of

]

internal fluid pressure. .



-expan5|on of the material of nmenber 1 through hol e 25 in the base

erial. ormmer—or —___ nmould 27 for the spout is drawn al ongside the
e materi aI S% gtgmgﬁ Réplayedi s det achabl y Ws ‘in
to mould th spout Rel atively | negati v
ssure may be dlstal end of forner ﬁ;\
urage the ext rial to adopt the shape ﬁ‘) *A tab
f plastics naterlal as shomm in figures 4a may be provided
he nmoul d before the spout is fornmed sugdé ¢hat mhen the spout is

dit is welded to the plastics tab. The plastics tab 28 bei ng wel ded
he spout al on§%a A method according to claim 13 wherein the hollow

lining member is expanded so as to extend through said
aperture to form a spout defining a channel in fluid
éommunication with the interior of the laminated tube.
15. A method according to claim 12 including the step
of forming an array of said sealed protuberances disposed
to form a textured gripping surface.

16. A method according to claim 1 wherein said hollow
lining member is extruded continuously from a die,
wherein the respective opposite longitudinal edges of a
plurality of said strips are drawn into close proximity,
wherein said respective opposite longitudinal edqes.are
joined to form a plurality of tubular bodies, wherein
said tubular bodies are arranged in spaced apart
lrelationship aroundethe hollow lining member, and wherein

said lining member is expanded to form a substantially

continuous lining in intimate contact with the inner
surface of each said tubular body to.form a series of
spaced'apart laminatad tubular bodies joined by
intermediate sections of said hollow lining member.

17. A method according to claim 16 including the
further.step of gathering and sealing said intermediate

sections of said lining member to form a series of

interconnected individually s2aled laminated tubular
bodies.

18. An apparatus for cdntinuously forming a lamingteq
tubular body, said apparatus inéludinq means for drawing

- opposite longitudinal edges of a strip of sheet material




'bf meaknesé.zg'mhich al | ows the tab to be manually det ached in'order
‘Fpen “the spout - _Once the extruded nenber has been inflated

ts final shape—the dinensions the 10 tubul ar bodies—ay—be-separat ed

by Qutters 16 pﬁ% @%&1 lad ocessing, such as fol seal i ng
topgand bottom an produce a finished art " wyu" B,I”;‘m
Figlke 5 shows a “ Ie 30 with an |nspect| ppi ng

berances 24 1t should be appreciated t hat spoutt 26 is

psi bl e and may be pu_shed fl at -ages nst the side of finished

|l e 28 or even inverted into it. It should also be 15 appreciated

t he spout i é$n%et cliosie earoxdmirey,f avearshdar, jaitimg saddaiongitnsiinadt
or form A flap 31 as shown in figures 6a and 6b may be

hed over sp&gge§6to foxp 31 tubular body having an inner surface and

an outer surface, a die for extruding a hollow plastics
lining member within said tubular body, means for
expanding the hollow iining member within the tubular
body tp form a substantially continuous lining, pressure
means for pressing the inner lining into sealing
engagement with said inner surface, and cuﬁting means for
cutting the-continuously formed laminated tubular body
into preselected lengths.

~19. An apparatus according to claim 18 including
internal and external pressﬁre means adapted

simultaneously to apply internal and external pressure,

thereby pressing the lining into bonding engagement with -
the inner surface of the outer tubular body.

20. An apparatus accor&ihg to claim 19 wherein said
external pressure means include at least one set of
external pressufe rollers circumferantially spaced around
the outer surface of the tubular body;

21. An apparaﬁus according to claim 20 further
including spring bias means disposed resiliently to urge
the external pressure follers inwardly into engagement
with the outer surface of the tubular body.

2?. An apparatus accoréinq to claim 21 wherein each
said external pressure roller defines.a genérélly coricave
contact surface adaptad té conform to.an outer sufface

profile of a corresponding portion of the tubular body.

23. An apparatus according to claim 19 wherein said
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d whi ch can be. Ilfted at one end 32 to aIIOM/t.r

' The part

%t 0 be—poured out through the spout, and s‘fﬁ*;t s
e hei ng pey, Qgﬁ@ggm§ .ﬁ@ to the articl ures 6¢ and (8
] alternat Figure 7 iEIi@W@HﬂHﬂMﬂW”ﬂ!
nanufactu articles produced by u =

correspondlng to parts showh i*h gr evi ous -
been aIIocated correspo ng reference nunerals. A source

;'Enaterlals 34 for the. extruded nenber feeds to the extrusion die

iS¢ mat er i algf dhiridl PRSI Hehrle! incHudl ¢ Nseries pagses through a

slitting, cutting, creasing an

treat EFHculir iR ING pacidrate i v@e pddy 1 ng the ring and

The base materi al

punchi ng operations 37 and a

24. An apparatus according to claim 19 wherein the

internal pressure means is provided by a fluid medium

used to inflate the lining member.

25. An apparatus accofding to claim 19 wherein the
internal pressure means include a set of internal
pressure rollers spaced circumferenfially around the
inner periphery of the tubular body;

26. An apparatus according to claim 25 further
indluding spring bias means disposed resiliently to urge
the internal pressure rollers outwardly into engagement
with the inner lining member.

27. An apparatus according to claim 26 wherein said
internal pressure roller means are disposed also to exert
tension to stretch the lining longitudinally during
bonding to the tubular body.

28. An appafatus according to claim 19 wherein the
internal pressure means include at least two axially
spaced sets of generally convex internal pressure rollers
disposed circumferential;y around the inner periphery of

the tubular body with one set staggered with respect to

the other, and wherein the external pressure means

include at least two axially spaced'sets of generally
concave external pressure rollers disposed

circumferentially around the outer periphery of the body

'with one set staggered with respect to the other, the

internal pressure rollers respectively being resiliently




: .be printed if required. Adhesive tape 9 orfginates on a roller 39,
Pernatively a sealn d i s extruded rther

or’

| ayelis of | am nat eThiBShe&i®lasiiMa) k oth internally and ext er nal
desifed, for |nstan m""” eeve may be ext rmﬂmmm “l ”III
extr der 41. The la W{”’ are cut into Iengt

proc@ssing by cutter
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biased outwardly towards their opposing complementary
sets of external pressure rollers.

29. An apparatus according to claim 28 whereln said
internal pressure rollers are mounted on an internal
roller assembly supported from an extrusion die.

30. An apparatus according to claim 29 including a
nozzle for extruding a plastics sealing strip across
opposed edges of the outer tubular body, said internal
roller assembly supporting an inner set of opposed
internal and external forming rollers adapted to form the

sealing strip against the body.

31. An apparatus according to claim 29 wherein said
internal roller assembly includes a plurality of low
friction guards to protect the internal roller assembly
and guide theﬁexpandinq inner lining member outwardly
towards the inner rollers.

32. An apparatus according to claim 29 including a
passage throuqh said die for supplying fluid under

pressure to the interior of said lining member to expand

i the lining radially outwardly toward the surrounding
o . tubular body.
33. An apparatus according to claim 28 wherein each
axially spaced set of external pressure rollers is
located on a removakle ring assembly.

34. An apparatus accordlng to claxm 18 wherein said

extrusion die is conflqured to supply at least two
generally coaxial annular layers of plastics material.

3S. an apparatus acsbrding to claim 34-wherein said




Each group of Ian1nated bodi es i s cool ed by cooling ring 42

gnsported by caterpittar rollers 43 to-be flattened, across

|y opposite Ion | qmg Lee®dges, between rollers 44 before
& -
- 28 =~

outer tubular body passes closely adjacent to said die
théreby to receive heat from the die to assist in said-
bonding engagement.

36. Apparatus according to claim 18, further including
‘means for forming at leéstfone aperture in said tubular
body pfior to expanding said lining, such that upon
expansion the lining extends unjoined and unbroken
through.sgid at ieast one aperture to form a sealed
protuberance proiecting outwardly beyond the outer
surface of said tubular body.

37. A laminated tubular body formed in accordance with
the method of claim 1, said body inclgdinq an outer layer
having an inner surface and an outer surface and a
substantially continucus inner laver bonded in sealing
engagement with said outer laver to define a lining
substantially covering ;aid inner surface.

38. A laminated tubular body according to claim 37
wherein said outer layer has at least one aperture
through which said inner layer extends unjoined and
unbroken :o'form a sealed prctuberancé projecting
outwardly beyond the outer surface of the outer layer.
39. A laminated tubular body according to claim 38
wherein the inner layer extends through said at least one
aperture to form a épout qéfiﬁinq a channel in fluid
communication With the interior of the tubulaf'body.

i0. A laminated tuﬁular bodv according to claim 39
further comprising an array of said'sealed protuberances

disposed to form a textured gripping surface.



et i on of flaps 29 occurs at stage 46 before tQEeLLQLégggﬁéLLLCLeS are

2d 47. The . Lndi vidual articles may be t the stack

and filled as reqU|red Despite the \Wﬁ '
red to bri pléedt he sl eeve of base ma \ﬁ \w into -
nt they ma idg B over |l apped if de5|red ctw achedi ve

he surface of one of the edges of the
) |n thls case, in order to provide a secure bond al ong the
A refi nement which-i §9preferred when the edges are

vf:ie e;?ﬁﬁdggu ner ﬁ;&%&%nﬁﬁeGr&QiF|6Ctlve F JHSt tg?JnP%ﬂ] thlgﬁness
eheferore stronoghe el B SUh AR b dlpdialt SIRE (LR ae
: least one aperture and the inner layer contacts an inner
~ surface of the transparent panel. | _
42. A laminated tubular body as claimed in claim 41 and
further including an outer sleeve substantially
enveloping the tubular body to provide a protective

covering surface.
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A p¥¥cess can be envi saged in which a first sleeve of base materl al 5-s
secufed by an inflated inner layer 1 as previ ol ee ed and

t henp second sl eeve 49 of base material is 15 dramm ¢t ure
withfits seamradially offset fromthe seamof the f|r )
mat efi al , that |ayer being secured say30by a strip of tap ~
bead} see Figure 9. I§~4gwudd al so be appreciated that a
hol | gw channel nay be i ncorporated to—dre-2 and internal mandrel 3 in

to allow the tubulmridprnavest etk drly 4O Mikifng lacd aad nalve dexisbudad
inne§ layer is inflated. In this way the risk of contam nation of the
nts of the thddy aand 2Hparadrot eheaardre reduced.

A method and apparatus for continuously forming a
laminated tubular body, discl-osing the joining of
opposite longitudinal edges of a strip of sheet ntaterial
(5) to form a tubular body, extruding a hollow plastics

lining member (1) within the body, expanding the hollow

lining member within the tubular body to form a
substantially ccntinuous lining, pressure reans
(66,67,71,72) for pressing the inner lining into sealing
engagezent with said inner surface, and cutting means
(16) for cutting the continuocusly ferzed laminated

tubular body into preselected lengths.
" Figure 1a




T it should be appreciated that a flap 50 of base material as shown
i Pyures 6a and 6b may be associated with the spout aperture to
ofe 2 perate with flap 31 to cl ose spout 26. _ Finally, it

shd@l d be appreciated that although the description has been up to now with
T@rence to a continuous process producing an endl ess | am nated body, the
| ay@r of base 25 material 5 could tfyi@ternittent | eavi ng portions of

t he@iext ruded inflated nmenber 1 exposed, as.indicated in figures 10a
and®lOb. The exposed portions could subsequently- be gathered and

wel @ d by neans 51 to forma series of seal ed individual containers 52,

whi @ coul d of course a fi ed when the extruded nenbers
i nfl ated, orqyery soon ter. | :
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ermttent supply of -base material could originate froma conti nuous

rolgeEand be cut immedi ately prior to being formed around the extrusion
di e® for instance by cutters 53. _ 'The individual sealed, and if
des@red filled, containers nay be se@2aed by neans of cutters 54

cut @ ng through the gathered weld in order to formindividual containers

sealled at 5 both ends. Alternatively the containers could be separated in

suclf’ a way as to be seal ed at ~only o n by cutters 55), or to-
be gpen at both ends. : Cont fiflner s -whilch a Ml | ed and seal ed
at goth ends have the advantag hat thdjlonly: remai ffifhg process step

reggpired is to cap the ends of e~sa@l diflner wift & cap sui t abl e "base
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Fal. Even if not filled the seal ed contai ners have the advant age of

ma
befig crush-proof 10 during further processing and transport as a result
of §he internal pressure of the inflating fluid. . When
corgainers are being made with a cross- %&0d on which can be flattened

al ohg pre-formed |ongitudinal creases and it is not desired to fil

t he} contai ners i nmedi ately, the sealing and parting of the inflated

may%nay of course

F

rence to'conqgn

er 1 may be carried out as sho
ai ner’ body seal.ed at both
ai'ners sealed at only one

s

gure 10cto 15 produce a -

shown in Figure LP to produce

| contalners: pr ed in this
g1y described with
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Fi!ﬁ?es 11 to 16 show an énbodinent.enploying conplehentary I nternal and

ext er nal pressure rollers. The internal roller assenbly 60 includes an
axi ally disposed frame 64 20 . supported from beneath the extrusion die 2 by
‘a central mandrel 65. The internal assenbly includes two axially

spaced sets of circunferentially spacedsy@wex pressure rollers 66 and

67. The upper set of rollers 66 is staggered with respect to the | ower set
67 to provide substantially continuous circunferential contact with
the inner surface of the inner |ining menber 1. 25 The
internal rollers are each supported by | ever arnms 68 hinged at 69 and
resiliently - biased outwardly by springs 70 towards their respective
upper and Iomer conpl ement ary

/9 a. 
\ / m'\ 20

TN T _/
o c0ooo0o0 | 1 oo
*. o 60000 | 7 -Qos
/
3 &5 23 - 25
(e LT
o] ooodoo' oNe
Q 000000 Q0
l—-xA A 7 /r / ?—-—-—?
77 S LT 7 7 [
9 /8 g9 49 9 2 2o

* | G2




st@gered sets of external concave rollers 71 and 72. These external

rofl ers are supported by ring assenblies 73 and 74 which can each
hi hge outwardly to provide access to the internal -assenbly 60,
| | | 6/20 |
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he i nner
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e owill be -appreci ated that the i nternal and ext er.nal

ers are spaced circunferentially - around the | am nated body nzso
liently opposed relationship. In this way, the: outer tubul ar T..Z"gl
lining nenber are positively urged into bondi ng engagenEi¥ERE 555

mechani cal pressure fromthe respectlve rol | er assenblles 3

sive properties of the 7/20 ELETE g
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- heated |ini'ng menber .or an additional adhesive |ayer prevent the |ining

5

fgom subsequent |y breaki ng away fromthe outer body. The
eqternal rollers my be fixed, adjustable, or free floating as required to
st particul ar applications. Figure 16 shows an alternative

enpodi mrent wherein the external sets of pressure rollers 71 and 72

arg each replaced by a correspondi ng ser|$ @f circunferentially 10

-di pposed chain nounted friction pads 75. héde pads interact with the
cofrespondi ngly opposed internal rollers 66 and 67 to sandw ch the

I nates together, thereby ensuring u]pwlng I n essentlally
sane manner as descri bed above. »
also i ncl udes a nozzle for extrudi
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!ht rnal roller assenbly . 15 60

ing-strip against the body..

osé t he opposed butted edges of the outer tubular body 5. The

supports an inner set of opposed

rnal and external forming rollers 76 and 77 for ‘form ng the

Thi s enbodi nent al so i ncl udes

ubl e path die assenbly where an 03%§g annul ar | ayer of adhesive
%

I's @pplied through passage 80 to surro coaxi al inner annular |ayer of
bar@ier lining material applied through passage 81. The die 2 i's heated
bypglat e heaters 82 and 20 cartridge heaters 83, which also supply initial
i nt @rnal heating to the closely adjacent outer ~ tubul ar body 5,

t hegeby assisting the bondi ng process. A set of low friction

; ! —— £ !
ics guards 84 protect the internal rollker as%ﬁgbly and gui de
- - S sl
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t he¥xpandi ng i nner 1ining outwardly and &@y@rds the inner rollers.
Lowfpressure air is supplied to the interi 8f the inner lini'ng by an :
axi 8 passage 85 in 25 the mandrel 65: The air exits through holes 86 and
at Igast part is directed upwardly toward the die by conical
def |gector 87 to balloon the lining ou ~In other
enbgdi ments, the die may be conf Quber of coaxi al
annug ar |layers to suit particul=
may fequire several differe
to ah adhesive layer. In gfher cases R
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r ’ .

properties of the barrier material may be sufficient for only a single

i oner |ining, wthout the need for a separate adhesive |ayer.
It will be appreciated that by ensuring proper adhesive bondi ng and thereby
preventing subsequent separation of the lining nmenber in a

substantially continuous process, the preggptg 5 invention represents a
comercially significant inprovenent over the prior art.
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i nventfon can be enbodi ed in many ot her forms.
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P  the invention has been described with reference to specific -
exanp , it w - _be appreciated by those skilled in the art that the |
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WL 1. - A .met hod of continuously formng |am nated tubul ar
jes of preselected |engths, ' _
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tshod i ncludi'ng the steps of drawi ng opposite |ongitudi nal edges of a
& (5 of .~ flexible sheet material into close proxinity, joi ni ng

1 ongi tudi nal edges to forma tubular 5 body (5) having an inner
surfce and an outer surface, extruding aj§pphow plastics |ining
r (1) within said tubular body (5), expandlng t he holl ow I i'ni ng menber
ithin the t ubul ar body (5) to formg substantially conti nuous '
- lining (1), bringing the inner gn (1) into bonding
engafgenent with the inner surface of th tubuflar body (5), applying bonding
presgure to continuously forma |amnated t and cutting the tube into
sai dgbodi es, 10 characterised in that interna bonding pressure and
ext e§nal bonding pressure are applied subst ant\wal |y sinmul t aneously to
bondf§the inner lining (1) strongly to the inngr~surface of the
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-ar, body (5),'and'in that said i nt er nal bonding-preSsure is applied by

tu

netgs of resiliently ‘biased internal pressure roller neans (66-70).
2. A net hod according to.claim1l whek® 20said internal pressure roller
neahs (66-70) 15 conprise internal -rolljers (66,67) supported by hinged

| evpr arns (68; 69) which are . resigiently biased outwardly by springs
(70}. 3. - A nethod according tojigflaim1l or 2 wherein said external
bongli ng pressure is applied by exilernal pressure roller neans. 4.
A

t hod according to claim3 wherein ;ﬁ%hekpfrnal pressure roller neans
ude at 20 |east one set of externyf] rollers circunferentially spaced
arognd the outer periphery of the e '
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r «body. 5. A nmet hod according to claim4 further including
fep of resiliently urging said external rollers into engagenent
¥ he outer surface of said tubular body 6. A nmet hod accordi ng
aim 4 or 5 wherein said external rol S deflne a generally 25
ve contact surface adapted to confbr o an outer surface profile of a
cor 1@spondi ng portion of the tubul ar body f~— A met hod

ding to claim1l or 2 wherein sajd-e ongk g prEsEﬂre is applied

series of circunferentiay[spaced frjqtion pa ,/ﬂéﬂ?
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&t ng outmardIYﬁbeYOnd the outer surface of the tubiF Sl

pr W
A ntgnod according to claim 10 wherein said |lining menber is™ i :
W t t he t ubul ar body by neans of internal fluid pressure.~:=%: 12.
Ar od according to claim 11l wherein the hollow |lining menber is expanded
" SO &3 to extend through said aperture to forma spout defi.ning a
chanfel in fluid - conmunication w thpd interior of the |am nated
tubeg 15 13. A nmet hod according to claim210 including the step of
formfing an array of said seal ed pr ot uberances di sposed to forma

. @red gripping surface. 14. A nmet hod according to claim1l wherein
ghol | ow i ni ng nenber is extruded ' _




conti nupusl y froma die, wherein the respecti EMENT '!EET &%ges
of aplurallty of said strips are drawn |n OBI’ W n@gé{@.g
sai d respective opposite |ongitudinal edges 2 qeé’ag to """
.plurality of tubular bodies, wherein said tub 51'* 1"‘8@? aﬁ gg; %ged """
spaced apart relationship around the hol l,ow I'ipi hﬁ@%er vﬁ dlrd
lining menber i's expanded to forma substanti aI |y contl nuous I Ln I n
intimate contact with the inner surface of PATE OHI RECERN anh b%iqo

ThibRiak B%d P9 %@pﬁiﬁ%% %‘r_
I nt er medi ning nenber . - met hod

according to c |'I&ie rﬁnﬂeﬁtlbm ebnuémsga héthod of mblking atianinafed geihiarbody and dplmmm ng

said internmedi ate sections of said |jning menber to form eries

i nt er conndkerefer . More particularly, the invention relates to laminated tubular gO(fleS havmg an
extruded inner layer inflated to contact the inner surface of an outer layer.

5 The invention is therefore particularly applicable to lined containers. Such containers
are shown, for example, in US Patent 4,696,840 which discloses a composite bag-in-box
container formed by blow mouldipg a plastics inner bag inside a cardboard outer box to form
the container.

Such contaihers and their forming process suffer from several disadvantages. Firstly,.
10 the process requires an injection nozzle to protrude into the container through what will
ultimately become the pouring spout. The nozzle is withdrawn from the spout and the
container is subsequently filled through the spout, which is finally sealed at the end of the
process. This procedure is essentially a batch process and therefore relatively slow,
inefficient, and does not lend itself to continuous high rate production. Further, it has been .-
15 found generally that in the formation of composite laminated containers, it is difficult to
consistently obtain adequate adhesion between the lining and the outer layer in a fast.and cost
effective manner. Consequently, the lining often breaks away from the outer container.
AU-A-620562, on which the preamble of claim 1 is based, discloses a method of
continuously forming laminated tubular bodies, said method including the steps of drawing
20  opposite longitudinal edges of a strip of flexible at least partially resilient sheet material into
close proximity, joining said longitudinal edges to form a tubular body having an inner
surface and an outer surface, extruding a hollow plastics lining member within said tubular
body, expanding the hollow lining member within the tubular body to form a substantially
continuous lining, applying internal and external pressure substantially simultaneously to
25  bring the inner lining into bonding engagement with the inner surface thereby continuously to
form a laminated tube, and cutting the tube into bodies of preselected lengths.
AU-A-620562, on which also the preamble of claim 18 is based, also disclosesan
apparatus for continuously forming a laminated tubular body, said apparatus including means

for drawing opposite longitudinal edges of a strip of sheet material into close proximity,

This is the rep\acemem sheet

oare: 11 FEB 1998



i ndi-vidyal l'y seal ed | am nat ed tubul ar bodi es. 16. An apparatus for
cont i nuousl y forming a | am nated tubul ar body and for cutting the
continuously fornmed | am nated tubul ar body into preselected | engths, said

appar at us

10

15

20

-2-

means for joining said longitudinal edges. to form a tubular body having an inner surface and
an outer surface, a die for extruding a hollow plastics lining member within said tubular body,
means for expanding the hollow lining member within the tubular body to form a
substantialiy continuous lining, pressure means for simultaneously applying internal and
external pressure for pressing the inner lining into bonding engagement with said inner
surface, and cutting means for cutting the continuously formed laminated tubular body into
preselected lengths.

The bonding pressure between the lining and the outer member of the prior art was not

very effective and led often to failure of the bond. The object of the invention is therefore to

- solve these disadvantages. This is achieved by the features of claims 1 and 18. Further

embodiments of the invention are defined in the dependent claims.
In the drawings:-
Figure la illustrates a prior art apparatus;
Figure 1b illustrates a portion of a second form of prior art apparatus; <+ - ...iv:..
. Figure lc illustrates a portion of the apparatué of figure la in more detail; - .
Figure 1d illustrates a third prior art apparatus;
Figure le illustrates a portion of a fourth prior art apparatus;
Figure If illustrates a fifth prior art apparatus;
Figure 2 illustrates a strip of material for use in the method gccording to the invention;
Figure 3 illustrates a sixth prior art apparatus;
Figures 4a and 4b illustrate a spout having a detachable plastics tab;
Figure 5 illustrates a laminated tubular body;
Figures 6a and 6b illustrate a first spout arrangement incorporated into the laminated
tubular body shown in figure 4;
- Figures 6¢ and 6d illustrate an alternative spout arrangement;
Figure 7 is a diagrammatic view showing an industrial plant for the mass production of
lammated tubular bodies; |
Figure 8 illustrates a method of joining and sealing the longltudmal edges of the
tubular body;

This is tﬁe replacemem sheet
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- l§ - conprising nmeans (7, 8) for draw ng opposite |ongitudinal
edges of a strip (5) of flexible sheet material into close proximty,
means (9, 9a, 9b) for joining said | ongitudinal edges to forma

tubul ar body (5) having an inner surface and an outer surface, a die (2)

for extruding a holl ow plastics |imMng nmenber (1) wthin said tubular
body (5), neans (11) for expanding the holl ow

Figure 9 illustrates an alternative form of longitudinal seam;
'Figure 10a illustrates another apparatus;

Figure 10b illustrates some additional processing options which may follow the steps
applied byl the apparatus of figure 10a;

5 | Figures 10c and 10d illustrate a portion of an alternative apparatus to that shown in
figure 10a;

Figure 11 is a sectional side elevation showing an embodiment of an apparatus for use
in the manufacture of laminated tubular bodies according to the invention, embodying
complementary internal and external pressure roller assemblies;

10 Figure 12 is an enlarged sectional side elevation of the pressure roller assembly shown

in Figure 11;

Figure 13 is a section taken on line 13-13 of figure 11;

Figure 14 is a section taken on line 14-14 of figure 11;

- Figure 15 is a section taken on line 15-15 of figure 11;- - - ¢
15 Figure 16 is a sectional view similar to figures 13 and 14 showing an alternative |

embodiment wherein a series of circumferentially spaced friction pads replace the external
pressure rollers. |

Referring now to Figure la, a hollow tube-like member 1 is extruded from die 2 and
guided over intémal mandrel 3 which is provided with cooling rings 4. A. flat strip of base

20 material 5 is drawn from a roll 6 and around the extruded member 1 by being passed through
the gap between a forming ring 7 and an interior supporting mandrel 8. Die 2 could of co-urse
be repositioned at the forward end of mandrel 8 if required. The longitudinal edges of the
strip of base material are brought into abutment by this process in order to completely
surround the extruded member 1. A strip of adhesive tape 9 is drawn from a supply over

25  roller 10 which preéses it over the region on either side of the edges of material 5 which

| border the abutment. In this way the base material is made into a continuous sleeve
surrounding the extruded tube-like member 1. |

Nozzles 11 are provided on the third cooling ring of mandrel‘3 to pump fluid,

preferably air, into the interior of extruded member 1 in order to increase the pressure in area

ep\acement sheel
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5 {!lnLng nmenber (1) within the tubular body (5) to forma substantially
continuous lining (1), means for bringing the inner lining (1) into
bondi ng engagenent with the inner surface of t he t ubul ar body (5),
nmeans for applying bonding pressure to continuously forma |annated tube,
and cutting neans (16) for cutting the copntinuously fornmed | am nated
tubul ar body into said presel ected | engths, characterised in that
sai d neans for applying bonding pressure conprises 10 means for applying

i nternal bpndidige BS &85 U3 ndiiflafrhenber 1. 10aekired i aissuy de stetitisainor al | y
si mul taneously, and in that said nmeans for applying_internal bondi

pressure caitepratively another stemleior even ingrt pasawayibe wedr dafingldised2ris moymegr%nﬁh%ns
(66-70). %pdmfééag@rql A 1&{}%8 BEyHARE st Sbolif Fnd brer 10 VBB Hfhting
pressure. Disc 12 may be coated with teflon, or silicon rubber, and may have an adjustable
5  outer diameter, possibly pneumatically controlled, to ensure the correct degree of radial
stretching of member 1 is achieved.

Extruded member 1 is inflated until it contacts the inner side of the sleeve of material
5. A connection is provided between sleeve 5 and extruded member 1 by means of welding or
gluing; alter_natively the natural adhesive properties of material 1 may be utilised to bond the

10 two layers together. Relatively low, or negative, pressure may be applied to area 13 to assist
in the inflation of member 1, and to avoid bubbles forming between the layers. Transport
rollers 15 react against disc 12 to' press the layers together, and exert tension on the layers of
the laminated structure to stretch extruded member 1 longitudinally as.it isinflated. A cutting

--device 16-cuts the continuous laminated tube fnto lengths for further treatment, for instance: -
15 for making into tubes or containers.
~ Of course, the connecting material 9 could comprise a bead or strip 9a of plastics
material extruded from a nozzle 2a adjacent the seam, as shown in Figure Ib.
- Alternatively a sleeve 9b of plastics material could be extruded over the entire external
area of the base material and then cooléd to form a continuous outer envelope, as shown in

20 Figure 1d. ' _

It should also be appreciated that the base material 5 may be formed into a body of any
desired cross-section and need not be circular as shown, for instance it may be square as
shown in figures le and If, or oblong, or polygonal in cross-section.

Referring now to figure 2 a strip of base material 5 will be described from whicha

25 laminated tubular body of square cross-section embodying the first aspect of the present
invention may be produced. The base material 5 is pre-creased longitudinally 17 and
transversely 18, or otherwise weakened as necessary for further processing. The base material
is also slit 19 at intervals to allow easy separation of the finished laminated tubular bodies; in

this case base material 5 is paper. Regions of the paper may be treated with contact adhesive



rol Ler peans (66-70) conprise internal rollers (66, 67) supported by hi nged
| ever arnms (68, 15 -69) which are resiliently biased outwardly by springs
(70).. 18. An apparatus according to claim16 or 17 wherein said
means for applying external bondi ng pressure conprises at |east one
set of external pressure rollers circunfegentially spaced around the
outer surface of the tubul ar -body. 19. An apparatus according to
claim 18 and further including spring bias neans disposed 20 resiliently

to urge thg 8sktGh fckming B FifaPartielel. CHaIfiSTOOPITArE clifdi? of HRaPPOENGE edges 211 sueh
outer surface of the tubul ar body. . 20. An appar at us accordi ng
to cl ai m 1thatwiencthe oppasingsaiges @ buttedlogethersacomepletsisias 22 @ppeapedown each body,
see Figure 3.
When the opposing edges 21 are butted together a ﬁansparent strip of connecting
5  material is pressed along the join in order to connect edges 21 together and form a transparent
panel covering slot 22. When the extruded member is subsequently inflated it expands and
contacts the inner surfaces of the base material and transparent strip and adheres to them. In
this way the seam along the base material is reinforced. The extruded member is made from a
transparent material, or at least a material through which some light can pass, in order to
10  provide an inspection window through slot 22. It is not necessary for the inspection window
to be completely transparent provided any contents of the body can be perceived through it,
for instance in cases where a dark coloured liquid is contained within the tubular body a |
window of light coloured fairly opaque material would suffice to-enablé the level of liquid to
- be discerned.. SR
15 . . The inspection window need not, of course, be provided by.,means. only.of two half-
- slots 20 in the butting edges and could equally well be provided by.a complete slot cut into
the body of base material 5, or a series of holes. The transparent-panel need not serve to
. strengthen the seam in the formed tubular body, and other seam strengthening means could be
employed if the strength of the bond between the inflated extruded member and the butted
20 edges was not sufficient to hold the base material together. _
The base material 5 is also penetrated by a pattern of small holes 23, and when the
extruded member 1 is inflated it is pushed through holes 23 to form a series of projections 24
(see Figure 5) on the outer surface of the base material. Projections 24 are useful to provide
grip on the outer surface of the final article and may be arranged in a pattern ergonomically
25  designed to assist grip, such as hand-shaped. This is particularly useful for flimsy containers
which are filled with heavy liquids, such as milk and fruit juice cartons. It should, of course,
be appreciated that this feature is optional. .
A slightly larger hole 25 is left in the base material 5 so that %ﬁer it has been

connected around the extruded member 1 and member 1 expanded, a spout 26 is formed by
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a general ly concave contact surface adapted to conformto an outer surface

profile of a ~correspondi ng portion of the tubular body. 25 21. An
apparatus according to claim16 or 17 wherein said external pressure nmeans
include a series of circunferentially spaced friction pads. 22. An

apparatus according to claim 16 wherein tfe internal

a set

of internal pressure rollers spaced circunferentially around

t he inner periphery of the tubular body.

10

15

20

the expansion of the material of member 1 through hole 25 in the base material. A former or
mould 27 for the spout is drawn alongside the base material, or alternatively is detachably

attached at intervals in order to mould the shape of the spout. Relatively low, or negative,

~ pressure may be applied to the distal end of former 27 in order to encourage the extruded

material to adopt the shape of the nozzle. A tab 28 of plastics material as shown in figures 4a
and 4b may be provided in the mould before the spout is formed such that when the spout is
formed it is welded to the plastics tab. The plastics tab 28 being welded to the spout along a
line of weakness 29 which allows the tab to be manually detached in order to oj)en the spout.
Ohcg the extruded member has been inflated to its final shape.the dimensions. the
tubular bodies may be separated by cutters 16 prior to further processing, such as folding,

| sealing top and bottom and filling, to produce a finished article. -

Figure 5 shows a finished article 30 with an inspectibn window 22, gripping

- protuberances 24.- and a spout 26.-.It should be appreciated that spout 26 is collapsible-and may
be pushed flat against the side of finished article 28 or even inverted into it.-Jt should.alsobe - .- - -

. appreciated that the spout is not limited to the form shown, and may be any convenient:shape

or form. A flap 31 as shown in figures 6a and 6b may be. attached over spout 26. .Flap 31.is
of the kind which can be lifted at one end 32 to allow the contents of the article to-be poured
out through the spout, and resealed. The other end 33 being permanently secured to the
article. Figures 6¢c and 6d show an alternative flap. : ST

Figure 7 illustrates a typical entire manufacturing plant for articles produced by the
invented method. The parts of the plant corresponding to parts shown in previous-ﬁgures has
been allocated corresponding reference numerals. A source of raw materials 34 for the
extruded member feeds to the extrusion die 2. Base material 5 originates from a roll 35 which
passes through a splicer 36, slitting, cutting, creasing and punching operations 37 and a flame
treatment 38 before being formed between forming the ring and mandrel. The base material
may also be printed if required. Adhesive tape 9 originates on a roller 39, or alternatively a
sealing bead is extruded from extruder 40. Further layers of laminate may be applied, both
internally and externally as desired, for instance an external sleeve may be extruded from

extruder 41. The laminated bodies are cut into lengths for further processing by cutter 16.
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Each group of laminated bodies is cooled by cooling ring 42, and transported by caterpillar
rollers 43 to be flattened, across diagonally opposite longitudinal edges, between rollers 44
before the tubular bodies are finally separated into individual articles by cutters 45.
Application of flaps 29 occurs at stage 46 before the finished articles are stacked 47. The
individual articles may be taken from the stack formed and filled as required.

Despite the fact that it is preferred to bring the edges of the sleeve of base material 5
into abutment they may of course be overlapped if desired. A contact adhesive may be
provided onto the surface of one of the edges of the material, in this case, in order to provide a
secure bond along the seam.

A refinement which is preferred when the edges are brought into abutment is to
selectively adjust the local thickness of the extruded inner member in order to make it thicker,
and therefore stronger, in the region of the join 48 as shown in figure 8.

A process can be envisaged in which a first sleeve of base material 5 is secured by an

. .inflated inner layer 1 as previously described, and then a-second sleeve 49 of base-material is-..:.. . .5
.drawn around the structure with its seam radially offset from the seam of the first strip of base.... ... -

. . material, that layer being secured, say, by a strip.of tape or extruded bead, see Figure 9.

It should also be appreciated that a hollow channel may be incorporated into die 2 and -

- internal mandrel 3 in order to allow the tubular laminated body to be filled as the extruded - -~ -

inner layer is inflated. In this Way the risk of contamination of the contents of the tubular
bodies can be reduced. _ _ |
Further, it should be appreciated that a flap 50 of base material as shown in Figures 6a
and 6b may be associated with the spout aperture to co-operate with flap 31 to close spout 26.
Finally, it should be appreciated that aithough the description has been up to now with
reference to a continuous brocess producing an endless laminated body, the layer of base
material 5 could be intermittent leaving portions of the extruded inflated member I exposed,
as indicated in figures 10a and 10b. The exposed portions could subsequently be gathered and

welded by means 51 to form a series of sealed individual containers 52, which could of course

" have been filled when the extruded members were inflated, or very soon after.
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23. . An apparatus according to claim?22 further including spring bias
means di sposed resiliently to urge the internal pressure rollers
outwardly into engagenent with the inner |ining menber . 24. An
appar atus according to claim23 wherein said internal pressure roller neans
are 5 disposed also to exert tension tg_stretch the lining

~longitudinally during bonding to the tubul ar body. 25. An
apparatus according to claim16 wherein the internal pressure roller nmeans
i ncl ude at Th@ﬁ%énnﬁft&t S bPbesP aR4iabEduld BfigiaaleFoth b toRtiicaxrdlindrbeal
pressure-rollers disposed circunferentially around the i nner periphery

of the tubeitamnedibselyptibr orbeingsbrsedaygendtie wkirsion die, for instance by cutters 53.

The individual sealed, and if desired filled, containers may be separated by means of
cutters 54 cutting through the gathered weld in order to form individual containers sealed at

5 both ends. Altematively the containers could be separated in such a way as to be sealed at
only one end (say by cutters 55), or to be open at both ends.

Containers which are filled and sealed at both ends have the advantage that the only
remaining process step required is to cap the ends of the container with a cap of suitable base
material. Even if not filled the sealed containers have the advantage of being crush-proof

10  during further processing and transport as a result of the internal pressﬁre of the inflating
 fluid. _

When containers are being made with a cross-section' which can be flattened along
pre-formed longitudinal creases and it is not desired to fill the containers immediately, the

.-+ sealing.and parting of the inflated ' member 1 may-be carried:out as:shown in figure 10cto
15 . produce. a container.body sealed at both ends, or, as shown in.Figure 10d to produce -
containers sealed at only one end. Individual containers produced in this way may of course
enjoy any of the features previously described with reference to continuous bodies.

Figures 11 to 16 show an embodiment employing complementary internal and external
pressure rollers. The internal roller assembly 60 includes an axially disposed frame 64

20  supported from beneath the extrusion die 2 by a central mandrel 65. The internal assembly
includes two axially spaced sets of circumferentially spaced convex pressure rollers 66 and
67. The upper set of rollers 66 is staggered with respect to the lower set 67 to provide
substantially continuous circumferential contact with the inner surface of the inner lining
member 1. |

25 The internal rollers are each supported by lever arms 68 hinged at 69 and resiliently
biased outwardly by springs 70 towards their respective upper and lower complementary
staggered sets of external concave rollers 71 and 72. These external rollers are supported by
ring assemblies 73 and 74 which can each hinge outwardly to provid? access to the internal

assembly 60.



10 -respect to the other, and wherein said neans for applying external
bondi ng pressure conpri ses at least two axially spaced sets of
general ly concave external pressure rollers disposed circunferentially
around the outer periphery of the body with one set staggered with respect
to the other. 26. An apparatus acgording to claim25 wherein said

I nternal pressure rollers are nounted 15 on an internal roller assenbly
supported from an extrusion die.. 27. An apparatus according to

clai m 26 i ncl udjtR@ll deaPFretiatel Fhat e intechal Bndebimal folerss@abpabel circuifeRnBally0S S
opposed edges of the outer tubular body, said internal roller assenbly

suppor t i ngaround therdarhinated body irofesilipnttysepposed retatighship.dincthisevaya thef iteri twgnlar
! ol lers adggéyea(.jndttﬁe Ingcrernlllr&igge mseren%lei' an p%gigii/ﬁy urged into bonding engagement by direct
mechanical pressure from the respective roller assemblies. The adhesive properties of the
5  heated lining member or an additional adhesive layer prevent the lining from subsequently
breaking away from the outer body.
The external rollers may be fixed, adjustable, or free floating as required to suit
 particular applications. Figure 16 shows an alternative embodiment wherein the external sets
of pressure rollers 71 and 72 are each replaced by a corresponding series of circumferentially
10  disposed chain mounted fricﬁo‘n pads 75. These pads interact with the correspondingly
opposed internal rollers 66 and 67 to sandwich the laminates together, thereby ensuring
adequate bonding in essentially the same manner as described above. '
The Figure 11 embodiment also includes a nozzle for extruding a plastics sealing strip
78 across the opposed.butted edges of the-outer. tubular body: 5. - Therinternal-roller:assembly - -
.15 60 supports an inner. set of opposed internal and external forming rollers.76.and 7Z.for . . .
forming the sealing strip against the body. ) N e e
This embodiment also includes a double path die assembly where an outer annular
layer of adhesive is applied through passage 80 to surround a coaxial inner annular layer of
barrier lining material:applied through passage 81. The die 2 is heated by plate-heaters 82 and
20 cartridge heaters 83, which also supply initial internal heating to the closely adjacent outer
tubular body 5, thereby assisting the bonding process. |
A set of low friction plastics guards 84 protect the internal roller assembly and guide
the expanding inner lining outwardly and towards the inner rollers.
Low pressure air is supplied tb the interior of the inner lining by an axial passage 85 in
25  the mandrel 65. The air exits through holes 86 and at least part is directed upwardly towards
the die by conical deflector 87 to balloon the lining outwards.
In other embodiments, the die may be configured to extrude a number of coaxial
annular layers to suit particular applications. For example, the produ‘ct may require several

different types of barrier material in addition to an adhesive layer. In other cases the adhesive

neet
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against. the body. 20 28. An apparatus according to claim26 wherein
said internal roller assenbly includes a plurality of low friction
guards to protect the internal roller assenbly and gui de the expandi ng

i nner lining nmenber outwardly towards the inner rollers. 29. An
apparatus according to claim 26 includinggpa passage through said die for

- suppl yi ng fluid under pressure to the interior of said |lining nenber
to expand the lining radially 25 outwardly toward the surroundi ng tubul ar

body. ?éhles of the BRRRF AlattFiabmay be sificieat R ahIy 22dngle &inet liniagCRitkotit did Y
spaced set of external ressure rollers is located on a renovabl e
ring assengeqd for a separate adhesive layer.
It will be appreciated that by ensuring proper adhesive bonding and thereby preventing
subsequent separation of the lining member in a substantially continuous process, the present
5 invention represents a commercially significant improvement over the prior art.
Although the invention has been described with reference to specific examples, it will
be appreciated by those skilled in the art that the invention can be embodied in many other

forms.

o
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31. - An apparatus according to claim 16 wherein said extrusion die is
configured to supply at least two.generally coaxial annular |ayers of

pl astics nmaterial .

10

15 ...

e

Claims:-
1. A method of continuously forming laminated tubular bodies of preselected lengths,
said method including the steps of drawing opposite longitudinal edges of a strip (5) of

flexible sheet material into close proximity, joining said longitudinal edges to form a tubular

~ body (5) having an inner surface and an outer surface, extruding a hollow plastics lining

member (1) within said tubular body (5), expanding the hollow'lining member (1) within the

tubular body (5) to form a substantially continuous inner lining (1), bringing the inner lining

(1) into bonding engagement with the inner surface of the tubular body (5), applying bonding
pressure to qontinuously form a laminated tube, and cutting the tube into said bodies,

characterised in that internal bonding pressure and external bonding pressure are applied .
substantially simultaneously to bond the inner lining (1) strongly td the inner surface of the e
tubular body (5), and in that said internal bonding pressure is applied by means of resilienﬂ);q o

biased internal pressure roller means (66-70).

«.+-2. - A method according to claim 1 wherein said internal pressure roller means (66-70) - - - - c.o

comprise internal rollers (66, 67) supported by.hinged lever-arms (68, 69) which are
resiliently biased outwardly by springs (70). '

3. A method according to claim 1 or 2 wherein said external bonding pressure is applied
by external pressure roller means.

4. A method according to claim 3 wherein said external pressure roller means include at
least one set of external rollers circumferentially spaced around the outer periphery of the_
tubular body.

5. A method according to claim 4 further including the step of resiliently urging said
external rollers into engagément with the outer surface of said tubular body.

6. A method according to claim 4 or 5 wherein said external rollers define a generally
concave contact surface adapted to conform to an outer surface profile of a corresponding
portion of the tubular body.

7. A method according to claim 1 or 2 wherein said external bonding pressure is appl-ied

by a series of circumferentially spaced friction pads.

»
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- 15 -, 32. An apparatus according to claim31 wherein said outer
t ubul ar. body passes cl osely adj acent to said di

heat fromthe die to assist in said bonding engagenent. rat us
according to claim 16, further including neans for fo”“l ' e
aperture in said tubular body prior to exganding said

upon expansion the 5 | i ni ng extends unjoined and unbroken through sald at
| east one aperture to forma seal ed pr ot uberance projecting outwardly

beyond thegout es dihdPsRofiingRi Ay tp%l:‘ﬁlﬂ@ cR@8Mvherein said internal pressure roller

means comprises a series of internal pressure rollers spaced circumferentially around the inner

surface of the tubular body.
9. A method according to claim 8 wherein said internal pressure rollers are adapted to

5 introduce a longitudinal stretch into the lining member during the bonding step.
10. . A method according to any preceding claim including the step of forming at least one
aperture in said tubular body prior to expanding said lining, such that the lining extends
unjoined and unbroken through said at least one aperture to form a sealed protuberance
projecting outwardly beyond the outer surface of the tubular body.

10 11. A method according to claim 10 wherein said lining member is expanded within the
tubular body by means of internal fluid pressure.

12. A method according to claim 11 wherein the hollow lining member is expanded so as
to extend through said aperture to form a spout defining a channel in fluid communication
with the interior of the laminated tube.” .- - e R, G N

15 13 A method according to claim 10 including the step of forminé an array. of said sealed : -

' protuberances disposed to form a textured gripping surface.

14. A method according to claim | whefein said hollow lining member is extruded
continuously from a die, wherein the respective opposite longitudinal edges of a plurality of
said strips are drawn into close proximity, wherein said respective opposite longitudinal edges

20  are joined to form a plurality of tubular bodies, wherein said tubular bodies are arranged in
spaced apart relationship around the hollow lining member, and wherein said lining member
is expanded to form a substantially continuous lining in intimate contact with the inner surface
of each said tubular body to form a series of spaced apart laminated tubular bodies joined by
intermediate sections of said hollow lining member.

25 15. A method according to claim 14 including the further step of gathering and sealing
said intermediate sections of said lining member to form a series of interconnected
individually sealed laminated tubular bodies.

16.  An apparatus for continuously forming a laminated tubular b?dy and for cutting the

continuously formed laminated tubular body into preselected lengths, said apparatus
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comprising means (7, 8) for drawing oppdsite longitudinal edges of a strip (5) of flexible sheet
material into close proximity, means (9, 9a, 9b) for joining said longiﬁdind edges to forma
tubular body (5) having an inner surface and an outer surface, a die (2) for extruding a hollow

plastics lining member (1) within said tubular body (5), means (11) for expanding the hollow

- lining member (1) within the tubular body (5) to form a substantially continuous lining (1),

means for bringing the inner lining (1) into bonding engagement with the inner surface of the
tubular body (5), means for applying bonding pressure to continuously form a laminated tube,
and cutting means (16) for cutting the continuously fbrmed laminated tubular body into said
preselected lengths, characterised in that said means for applying bonding pressure comprises
means for applying internal bonding pressure and external bonding pressure substantially
simultaneously, and in that said means for applying internal bonding pressure comprises

resiliently biased internal pressure roller means (66-70).

17.  An apparatus according to claim 16, wherein said resiliently biased internal pressure - *

69) which are resiliently. biased outwardly by.springs:(70).. C e et e

18.  An apparatus according to claim 16 or 17 wherein said means for applying external

-'bonding pressure comprises at least one set of external pressure rollers circumferentially

spaced around the outer surface of the tubular body.

19.  An apparatus according to claim 18 and further including spring bias means-disposed
resiliently to urge the external pressure rollers inwardly into engagement with the outer
surface of the tubular body. '

20.  An apparatus according to claim 19 wherein each said external pressure roller defines
a generally concave contact surface adapted to conform to an outer surface profile of a
corresponding portion of the tubular body.

21.  An apparatus according to claim 16 or 17 wherein said external pressure means
include a series of circumferentially spaced friction pads.

22.  An apparatus according to claim 16 wherein the internal pressure means include a set
of internal pressure rollers spaced circumferentially around the inner‘periphery of the tubular

body.
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23. An appératus according to claim 22 further including spring bias means diSposed
resiliently to urge the internal pressure rollers outwardly into engagement with the inner lining
member. - o

24.  An apparatus according to claim 23 wherein said internal pressure roller means are
disposed also to exert tension to stretch the lining longitudinally during bonding to the tubular
body.

25. An apparatus. according to claim 16 whérein the internal pressure roller means include
at least two axially spaced sets of generally convex internal pressure rollers disposed
circumferentially around the inner periphery of the tubular body with one set staggered with
respect to the other, and wherein said means for applying external bonding pressure comprises
at least two axially spaced sets of generally concave external pressure rollers disposed
circumferentially around the outer periphery of the body with one set staggered with respect
to.the-other. T

.71:264+ © An apparatus according to claim 25 wherein said intérnal pressure rollers are-mounted~ ++ x5

. A5 L.

on.an internal roller assembly supported from an extrusion die.. =~ . .. ¢ e e

. 27.  An apparatus according to claim 26 including a nozzle for extruding a plastics sealing.
* strip across opposed edges of the outer tubular body, said internal rolier assembly supporting’

- an inner set of opposed internal and external forming rollers adapted to form the sealing strip

«-. -against the body. S

20

28.  An apparatus according to-claim 26 wherein said internal roller assembly includes a
plurality of low friction guards to protect the internal roller assembly and gﬁide the expanding
inner lining member outwardly towards the inner rollers.

29.  An apparatus according to claim 26 including a passage through said die for supplying
fluid under pressure to the interior of said lining member to expand the lining radially
outwardly toward the surrounding tubular body.

30.  An apparatus according to claim 25 wherein each axially spaced set of external
pressure rollers is located on a removable ring assembly.

31.  An apparatus according to claim 16 wherein said extrusion diF is configured to supply

at least two generally coaxial annular layers of plastics material.
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32.  Anapparatus according to claim 31 wherein said outer tubular body passes closely
adj acént to said die thereby to receive heat from the die to assist in said bonding engagement.
33.  Apparatus according to claim 16, further including means for forming at least one
aperture in said tubular body prior to expanding said lining, such that upon expansion the
lining extends unjoined and unbroken through said‘at least one aperture to form a sealed

protuberance projecting outwardly beyond the outer surface of said tubular body.
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A method and apparatus for continuously forming a lamihated tubular body, disclosing the
joining of 6pposife longitudinal edges of a strip of sheet material (5) to form a tubular body,
extruding a hollow plastics lining member (1) within the body, expanding the hollow lining
member within the tubular body to form a substantially continuous lining, pressure means
(66; 67, 71, 72) for pressing the inner lining into sealing engagement with said inner surface,
and cutting means (16) for cutting the continuously formed laminated tubular bddy into

preselected lengths.



