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This application corresponds to an Australian 

divisional application or pending Australian patent 

application number 21802/88- (620,562), the full 

contents of which is incorporated herein by 

reference. 

The invention concerns a la~inated tubular body and 

a method Of making such a body. More particularly, the 

~nventicn relates co laminated tu=~lar codies havi~q a~ 

extruded in~er laye~ inflated to contact the inne~ 

surface cf an c~~a= laye=. 

The inven~icn is the~efcre par~ic~~a=~Y appl:cable 

to lir.ec cc~tainers. Such contai~e~s are shc~n. f~c 

exa~ple, in US Pa~ent 4,696,S~O Nhich discloses a 
• 

composite bag-in-box container for.::ed by blow moulding a 

plastics inner bag inside a cardboard outec box to for::: 

lS the container. 

Such contai~ers and their for~ing p~ocess suffe= 

from several disadvantaqas. Firs:ly, the process 

requires an injec~ion nozzle to protrude into the 

container through what #ill ulti~ately become the pourir.q 

20 spout. The nozzle is withdra~n fro~ the spout and the 

container is subsequently filled ~hrough. 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 cces not lend itself to 

25 conti~ucus high :ate production. Furt~~~. it has teen 

la~in~ted co~tai~~rs, it is dief ic~:t t~ consist~~tly 

obtain adequate adhesion between the lining and the outer 
p ~ 
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layer in a fast and cost effective manner. Consequently, 

the lininq often breaks away .from the outer container. 

It is therefore an object of the present invention 

to prov.ide an improved method and apparatus which 

5 overcomes or substantially ameliorates at least some of 

the deficiencies of the prior art • 

. Accordinqly, in a first aspect, the invention 

provides a method of continuously forminq laminated 

tubular bodies, said method includinq the steps of 

10 drawinq opposite lonqitudinal edqes of a strip of 

flexible at least partially resilient sheet material into 

close proximity, joininq said lonqitudinal edges to for:n 

a tubular body having an inner surface and an outer 

surface, extruding a hollow plastics lining member within 

15 said tubular body, expandinq the hollow lining member 

within t~e tubular body to form a substantially 

continuous lining, applying pressure to bring the inner 

lining into bonding engagement with the inner surface 

thereby continuously to form a laminated tube, and 

20 cuttin~ ~he tube into bodies of preselgcted lengths. 

P=eferably, internal and external pressure are 

applied simultaneously. ~t least the external pressure 

is prere=3bly applied by external pressure roller means 

includi~g ac least one set of rollers circumferentially 

25 spaced .?=ound the oueeC' p~rii?hery of the tubular body. 
. . 

In an at~ernative embodiment, however, the ex~eC'nal 

..... pt'essure ::-oller means includes .a ser!.l!s oc 

circumt~=enciallv spaced friction pads. 
'... ; .,,,,,,..,.· . . .. .. 
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The internal pressure may simply be provided by the 

fluid medium used to inflate the lininq member within the 

tubular body, but is preferably provided at least 

partially by internal pressure roller means comprisinq a 

5 set of rollers spaced circ:umf erentially around the inner 

periphery of the body. 

Preferably also, the method includes the further 

step of forming at least one aperture in the tubular body 

prior to expanding said lininq, such that the lining 

lO extends unjoined and unbroken through the aperture to 

form a sealed protuberance projecting outwardly beyond 

the outer surface of the tubular body. In one 

embodiment, the inner laye~ extends through one of the 

apertures to form a spo~t defining a channel in fluid · 

lS communic3tion with the interior of the body. 

-~·. 
··~ 20 
1.·,. " .• ;:· .. ...... ...: 

{.· -~~:. 

Additionally, the body may comprise an array.of the 
' 

sealed procucerances to form a textured gripping surface. 

~ccording to a second aspect, the invention 

provides an apparatus for continuously forming a 

laminated tubular body, said apparacus including means 

for drawing opposite longitudinal edges of a strip of' 

· -·· sheet material into close proximity, means for joining 

said longitudinal edges to font a tubular body having an 

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

25 hollow plastics lining member within said tubu].ar body, 

means for expanding the hollow lining member within the 
. . 

tubular body to form a substantially continuous lining, 

pressure means for pressing the inner Lining int.a bonding 

.. 
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enqaqement with said inner surface, and cuttinq means for 

cuttinq the continuously formed laminated tubular body 

into preselected lenqths. · 

Preferably, the apparatus includes complementary 

5 internal and external pressure means adapted 

simultaneously to apply internal and external pressure 

and thereby press the lininq into bondinq enqaqement with 

the inner surface of the outer tubular body. 

Preferably also, the external pressure means 

10 includes a series of pressure rollers circumferentially 

spaced around the outside of the tubular body. 

Alternatively, however, the external pressure means may 

include a series of circumferentially spaced friction 

pads. The pressure rollers or friction pads may be 

15. fixed, -adjustable, or free floatinq. 

In the preferred embodiment, the internal pressure 

means includes a series of internal pressure rollers 

biased outNardly toward the lining member. In this ~ay, 

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. 

Preferably also, the apparatus includes means for 

forming at least one aperture in the tubular body prior 

25 to expanding the lining, su~h that upon inflation the 

lining extends unjoined and unbroken through the aperture 

to form a sealed pro~uberance projec~inq ou~wardly beyond 

the outer surface of th~ tubular body. 

.. I! 
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Accordinq to a third aspect, the invention provides 

a laminated tubular body formed in accordance with the 

method as defined above, said body includinq an outer 

layer havinq an inner surf ace and an outer surface and a 

5 substantially continuous inner layer in sealinq 

enqaqement with said outer layer to define a lininq 

substantially coverinq said· inner surface. 

Preferably, an array of sealed protuberances are 

fo;rmed to provide a textured qripping surface. 

lO Preferably also, the hollow lining member is expanded so 

as to extend through one of the apertures to form a 

pourinq spout def ini~q a channel in fluid communication 

with the interior of the laminated tubular body. The 

formation of a spout in this way is particularly 

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

separate spout forming precess step. 

P=eferably, a filling passage is provided through 

the centre of the ex~=-~sion die to enable the container 

to be filled as soon as it is fanted. The container may 

20 be sealed immediately after filling, thereby preventing 

.subsequent contamination of the contents during handling. 

The strip of material may have straight 

longitudinally edges or serrated edges and it may be 

formed into a tubular bodv in order to form, .in· the 
- . 

25 finished product, a substantially straight longitudinally 

seam or a spiral Qne. The mat:erial itself;;··· which may 

comprise several laye~s, may be plastics, cardboard, 

metal or any other suitable material. The hollow lining 

... :,; .. : 
. . .: .. 
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member may have barrier, adhesive, sealinq, weldinq or 

other properties as desired •. The finished laminated 

tubular bodies may be further processed to make 

containers, for instance laminated paper or metal foil 

containers for milk, laminated plastics containers for 

salt, or laminated metal containers for fruit. 

It should be appreciated that the invention also 

includes within its scope a method substantially as 

described above wherein said hollow lininq member is 

io 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 tu.bular bodies, .wherein said tubular 

15 bodies are arranged in spaced apart relationship around 

the hollow lining member, and wherein said lining.member 

is expanded to for:n a substantially continuous lining in 

intimate contact with the inn.er: s-:.irface of each said 

tubular body to fo~ a series of spaced apa~ laminated 

20 tubular bodies joined by intarmediat~ sections of said 

. hollow 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·. !n other 

.25 _embodiments they are for'l\ed into tubular bodies prior to 

beinq cut and then subsequently moved into engagement 

with the hollow lining member:. 

Also prefarably, the intermediate sections of the 

I 
'I· 
! 

. ! 
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hoilow lininq meml:>er are qathered 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 lonqitudinal stretch is introduced 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 the 

hollow member is inflated, by means of a filling nozzle 

positioned throuqh the extrusion die. !n this way 

is in~ividually·sealed and filled ·containers may be produced 

in one process. such containers are pilfer-proof insofar 

20 

25 

as any attempt to access the contents is immediately 

apparent as a result of damage to the integrity oE the 

continuous extruded lining member. 

A preferred embodiment of the invention will now be 

described, by way of example only, with reference to the 

accompanying drawinqs in which:-

Figure la illustrates an apparatus for use in the 

method accordinq to the inventi-onr 

Figure lb illustrates a por~ion of a second form of 

apparatus: 

Figure. le illustrates a portion of the a~paratus of 

figure la in mere detail; 

·.:. 
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Fic;ure ld illustrates a third embodiment; 

Fic;ure le illustrates· -a portion of a fourth 

embodiment of the invention; 

Figure lf illustrates a fifth embodiment; 

Figure 2 illustrates a strip of material for use in 

the method accordinq to the invention; 

Figure 3 illustrates a sixth embodiment of the 

apparatus for use in the method according to the 

invention: 

Figures 4a and 4b illustrate a spout having a 

detachable plastics tab; 

Figure 5 illustrates a .laminated tubular body 

formed in accordance with the method of the present 

invention; 

Figures 6a and 6b illustrate a first spout 

arrangement incorpora~ed into the laminated tubular body 

shown in figure 4: 

Figures 6c and 6d illus~rate an alternative spout 

arrangement; 

Figure 7 is a· diagrammatic view showing an 

industrial plant for ~he mass production of laminated 

tubular bodies according to the invention; 

Figure 8 illustrates a· first metho~ of joining and 

sealing the longitudinal edges of the tubular body; 

Figure 9 illustrates an alcernative fot"'ll of 

lonqit~dinal seam: 

Fiqu~e lOa illustrates an alternative form of 

apparatus for use in the method of the invention; 
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Fiqure lOb illustrates some additional processing 

options which may follow the-steps applied by the 

apparatus of fiqure lOa; 

Fiqures lOc and lOd illustrate a portion of an 

s alternative apparatus to that shown in fiqure lOa; 

~igure 11 is a sectional side elevation showinq an 

alternative embodiment of an apparatus·for use in the 

manufacture of laminated tu.bular bodies according to the 

invention, embodyinq complementary internal and external 

10 pressure roller assemblies; 

15 

Figure 12 is an enlarged sectional side elevation 

of the pressure roller assembly shown in Figure 11: 

Fiqure 13 is a section taken on line 13-13 .of. 

Figure ll; 

Figure 14 is a section taken on l.ine 14-14 of 

Figure ll; 

Figure 15 is a section taken on line 15-15 of 

Fiqure 11; 

Fiqure 16 is a sectional view similar to figures 13 

20 and 14 showing an alternative embodiment wherein a se~ies 

of circum·ferentially spaced friction pads replace the 

external pressure rollers. 

Referring now to fiqure la, a hollow tube-like 

member l is extruded from die 2 and guided over internal 

25 maz:tdrel J Which is provided with cooling rings 4. A flat 

strip ·af base materi~l .s is drawn from a C'Oll 6 an4 

around the extruded member l by beinq passed through the 

gapr.~etwee~ a forainq rinq 7 and an in~erior supporting 
~ ·~~ _: .. ~- · ......... ,.:·: . . . 
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mandrel a. Die 2 could of course be repositioned at the 

forward end of mandrel 8 if required. The lonqitudinal 

edqes of the strip of base material are brouqht into 

abutment by this process in order to completely surround 

5 the extruded member l. A strip of adhesive tape 9 is 

drawn·from a supply over roller 10 which presses it over 

the reqion on either side of the edqes of mat.erial 5 

which border the abutment. In this way the base material 

is made into a continuous sleeve surrounding the extruded 

10 tube-like member l. 

Nozzles ll are provided on the third cooling rinq 

of mandrel 3 to pump fluid, preferably air, into the 

interior of extruded member l in order to increase the 

pressure in area 14 relative to area 13 and inflate 

15 member l. If desired the air may be sterilised, or 

alternatively another sterile or even inert gas may be 

used. 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 wi~h taflon, or silicon rubber, and may have an 

adjustable outer diameter, possibly pneumatically 

controlled, to ensure the correct degree of radial 

stretching of member l is achieved. 

Extruded member l is inflated until it contacts the 

25 inner side of the sleeve· of material S. A connection is 

provided between sleeve 5 and extruded member l by means 

oc welding or gluing; alternatively the natural adhesive 

properties of material l may be utilised to bond 'the two 
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layers taqether. Relatively low, or neqative, pressure 

may be applied to .area 14 to assist in the inflation O·f 

member l, and to avoid bubbles forming between the 

layers. Transport ·rollers 15 react against disc 12 to 

5 press the layers toqether, and exert tension on the 

layers _of the laminated structure to stretch extruded 

member l 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 

a bead or strip 9a of plastics material extruded from a 

nozzle 2a adjacent the seam, as shown in figure lb. 

Alternatively a sleeve 9b of plastics material 

lS could be extruded over the entire external area ·of the 

base material and then cooled to form a continuous outer 

envelope, as shown in figure ld. 

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 shown, for 

instance it may be square as shown ~n figures le and lf, 

or oblong, or polygonal in cross-section. 

Re'ferrinq 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 materials 
·• 

is pre-creased longitudinally 17 and transversely 18, or 

otherwise weakened as necessary for further :·process~!'g. 

.. ·'+··,, 
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~he base material is also slit 19 at intervals to allow 

easy separation of the finish~d laminated tubular bodies; 

in this case base material 5 is paper. Regions of the 

paper may be treated with contact adhesive to assist in 

s forminq the final articles. Half slots 20 are cut out of 

the opp.osinq edqes 21, such that when the opposinq edqes 

are butted toqether a complete slot 22 appears down each 

body. 

When the opposing edqes 21 are butted together a 

10 transparent strip of connectinq material is pressed alonq 

the join in order to connect edges 2l 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 

lS 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 provide an 

inspec~ion window through slot 22. It is not necessary 

20 for the inspection window to be completely transparent 

provided any contents of the body can be ~erceived 

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 enable the level of liquid to be discerned. 

The inspection window _need not, at course,· be 

provided by means only of t~o half-slots 20 in the 

butting edges, and could equally well be provided by a 

... .;.__..._ 
- ~~ . . ... · . .;;· 
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complete slot cut into the body of base material 5, or a 

series of holes. The transp~rent panel need not serve to 

strenqthen the seam in the formed tubular body, and other 

seam strenqtheninq means could be employed if the 

5 strength of the bond between the inflated extruded member 

and the butted edqes was not sufficient to hold the base 

material together. 

10 

The base material 5 is also penetrated by a pattern 

of small holes 23, and when the extruded member l is 

inflated it is pushed throuqh holes 23 to form a series 

of projections 24 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 

arranqed in a pattern erqonomically designed to assi~t 

15 grip, such as hand-shaped. This is particularly useful 

20 

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 after it has been connected around the 

extruded member l and member l expanded, a spout 26 is 

formed by the expansion of the material of member l 

through hol.e 25 in the base material. A former or mould 

25 27 for the spout is drawn alongside the ba~e 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 

- ..... 
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of former 27 in order to encouraqe the extruded material 

to adopt the shape of the nozzle. A tab 28 of plastics 

material as shown in f iqures 4a and 4b may be provided in 

the mould before the spout is formed such that when the 

5 spout is formed it is welded to the plastics tab. The 

plastics tab 28 beinq welded to the spcut alonq a line of 

weakness 29 which allows the tab to be manually detached 

. in order to open the spout. 

Once the extruded member has been inflated to its 

10 final shape the dimensions the tubular bodies may be 

separated by cutters lo prior to further processing, such 

as foldinq, sealing top and bottom and filling, to 

produce a finished article. 

Figure 5 shows a finished article JO embodying the 

15 first aspect of the present invention with an inspection 

window 22, gripping protuberances 24 and a spout 26. It 

should be appreciated that spout 26 is collapsible and 

may be pushed flat aqa.inst the side of finished article 

28 or even inverted into it. It should also be 

20 apprecia~ed that the spout is not limited to the- form 

shown, and may be any convenien~ shape or form. A flap 

31 as shown in figures 6a and 6b may be attached over 

spout 26. Flap Jl is of the kind which can be lifted at 

one end J2 to allow the contents of the article to be 

25 poured out through the spout, and resealed. The other 

end 33 being permanently secured t~. the article. Figures 

6c and 6d show an alternative flap. 

Figure 7 illustrates a typical entire manufacturing 

~·" .• .. 
:::'· .. 



I 

i1iiiiiU 
- 15 -

plant for articles produced by the invented method. The 

parts of the plant correspon~inq to.parts shown in 

previous f ic;ures has been allocated correspond~nq 

reference numerals. A source of raw materials 34 for the 

5 extruded member feeds to the extrusion die 2. Base 

material 5 oriqinates from a roll 35 which passes throuqh 

a splicer 36, slittinq, cuttinq, creasinq and punchinq 

operations 37 and a flame treatment 38 before beinq 

formed between forming the rinq and mandrel. The base 

10 material may also be printed if required. Adhesive tape 

9 originates on a roller 39, or alternatively a sealing 

bead is extruded from extruder 4o. Further layers of 

laminate may be applied, both internally and externally 

as desired, for instance an external sleeve may be 

15 extruded from extruder 41. The laminated bodies are cut 

into lengths for further processing by cutter 16. Each 

group of laminated bodies is cooled by cooling ring 42, 

and transported by'· caterpillar· ro1·1er-s"'43 to be 

flattened, across diagonally opposite longitudinal edges, 

20 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 stacked 47. The individual 

articles may be taken from the stack formed and filled as 

2S required. 

Although the aspects or the invention have been 

described with reference to specific examples it should 

be appreciated that many alternatives are possible within 
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the scope of the invention. For instance 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 

S be provided onto the surface of one of the edqes of the 

material, in this case, in order to provide a secure bond 

alonq the seam. 

A refinement which is preferred when the edqes 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 process can be envisaged in which a first sleeve of base 

material 5 is secured by an inf lated inner layer l 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 to allow the tubular laminated body to be filled as 

25 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 so of 
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base material as shown in figures Sa 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 although the 

5 invention has been described up to now with reference to 

a continuous process producing an endless laminated body, 

the layer of base material s could be intermittent 

leaving portions of the extruded inflated member l 

exposed, as indicated in figures lOa and lOb. The 

10 exposed portions could subsequently be gathered and 

welded by means 51 to form a series of sealed individual 

15 

containers 52, which could of course have been filled 

when the extruded members were inflated, or very soon 

after. 

The intermittent su~ply of base material could 

originate from a continuous roll and be cut immediately 

prior to being formed around the ex~rusion ·die, for 

instance by cutters 53. 

The individual sealed, and if desired filled, 

20 containers may be separated by means 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 cutte:-s 55 )", or to be open 

25 at both ends. 

Conta~ners which are filled and sealed at both ends 

have the advantage that .the only re~ain~ng process step .. 
required is to cap the ends of the container with a cap 
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of suitable base material. Even if not filled the sealed 

containers have the advantag~ of being crush-proof during 

further processing and transport as a result of the 

internal pressure 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 l may be carried out as shown in figure lOc to 

produce a container body sealed at both ends, or, as 

shown in figure lOd 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 alternative embodiment 

employing complementary internal and external pressure 

rollers. The internal roller assembly 60 incl.udes an 

axially disposed frame 64 supported from beneath the 

extrusion die 2 by a central mandrel 65. The internal 

20 assembly includes tNO 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 subs~antially 

continuous circumferential contact with the inner surface 

25 of the inner li~ing member l. 

The internal rollers are each supported by lever 

arms 68 hinge~ ~t 69 and resiliently biased out~ardly by 

springs 70 towards their respective upper and lower 
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complementary staggered sets of external concave rollers 

71 and 72. These external rollers are supported by ring 

assemblies 73 and 74 which can each hinqe outwardly to 

provide access to the internal assembly 60. 

It will be appreciated that the internal and 

external rollers are spaced circumferentially around the 

laminated body in resiliently opposed relationship. In 

this way, 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 or an additional _adhesive layer prevent the lining 

from subsequently breaking away from the outer body. 

The external rollers may be fixed, adjustable, or 

15 free floating as required to suit particular 

applications. Figure i6 shows an alternative embodiment 

wherein· the external sets of pressure rollers 71 and 72 

are each replaced by a corresponding series of 

circumferentially disposed chain mounted friction pads 

20 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 ll embodiment also includes a nozzle for 

25 extruding a plastics sealing s~rip 73 across the opp?sed 

butted edges of the outer tubular body 5. The ·internal 

roller assembly 60 supports an inn~r set of oppos~d 

internal and external forming rollers 76 and 77 for 

. ··~. 

. - .... ·~ 
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forminq the sealinq strip aqainst the body. 

This embodiment also inqludes a double path die 

assembly where an outer annular layer of adhesive is 

applied throuqh passaqe 80 to surround a coaxial inner 

s· annu1ar layer of barrier lininq material applied throuqh 

passaqe_81. The die 2 is heated by plate heaters 82 and 

cartridqe heaters 83, which also supply initial internal 

heatinq to the closely adjacent outer tubular body 5, 

thereby assistinq ~he bonding process. 

10 

15 

A set of low friction plastics quards 84 protect 

the internal roller assembly and quide the expanding 

inner lining outwardly and towards the inner rollers. 

Low pressure air is supplied to the interior of the 

inner lining by an axial passage as in the mandrel 65. 

The air exits through holes 86 and a~ 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 

2.0 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 lining, without the' 

25 need for a separate adhesive layer. 

It will be appreciated that by ensuring pr~per 

adhesive bonding and thereby prevancing suQsequent 

separation of the lining member in a sub~tantially 
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continuous process, the present invention represents a 

commercially significant improvement over the prior art. 

Althouqh 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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CLAIMS:-

l. A method of continuous~y forminq laminated tubular 

bodies, said method includinq the steps of drawinq 

opposite lonqitudinal edqes of a strip of flexible sheet 

material into close proximity, joininq said lonqitudinal 

edqes to form a tubular body havinq an inner surf ace and 

an outer surface, extrudinq a hollow plastics lininq 

member within said tubular body, expanding the hollow 

lininq member within the tubular body to form a 

substantially continuous inner lininq, applyinq pressure 

to bring the inner lininq into bonding engagement with 

the inner surface thereby continuous_ly to form a 

laminated tube, and cuttinq the tube into bodies of 

preselected lenqths • 

2. A method according to claim l wherein internal and 

external pressure are applied substantially 

simultaneously. 

J. A method according to claim 2 wherein said external 

pressure is applied by external pressure roller means. 

4. A method according to claim J 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 ~ethod according to claim 4 further including the 

step of resiliently urging said external rollers into 

engagement with the outer surface of said ~ubular body. , . 

·6. A method according to claim 4 or claim 5 wherein 

said external rollers define a gen~rally ·concave cont'.~t 
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surface adapted to conform to an outer surface profile of "· 

a correspondinq portion of the tubular body. 

7. A method accordinq to claim 2 wherein said external 

pressure is applied by a series of circumferentially 

spaced friction pads. 

8. A method accordinq to any one of claims 2 to 7 

wherein said internal press~re is provided by a fluid 

medium used to inflate the lining member. 

9. A method accordinq to claim 2 wherein said internal 

pressure is provided by a series of internal pressure 

rollers spaced circumferentiallY.""~und the inner surface 

of the tubular body. 

lO. A method according to claim 9 further including the 

step of resiliently urging said internal pressure rollers 

into engagement with the inner lining of the tubular body . 
. 

ll. 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 according to clai~ l 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 out~ardly beyond 

the outer surface of the tubular bo~y. 

13. A method according to claim 12 wherein said lining 

member is expanded within the tubular· body by means of 

inte'rnal fluid pressure. 
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l4. A method accordinq to claim 13 wherein the hollow 

lining member is· expanded so~as to extend through said 

aperture to form a spout def ininq a channel in fluid 

communication with the interior of the laminated tube. 

15. A method accordinq to claim 12 including the step 

of forminq an array of said sealed protuberances disposed 

to form a textured qrippinq surface. 

16. A method accordinq to claim l 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, 

wh~rein said respective.opposite longitudinal edges 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. 

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 saries of 

interconnected individually saaled laminated tubular 

bodies. 

lS. An apparatus for continuously forming a lamin~ted 

tubular body, said apparacus including means for drawing 

opposite longitudinal edges of a strip of sheet material 

. . ... 
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into close proximity, means for joining said lonqitudinal 

edqes to form a tubular body havinq· an inner surf ace ·and 

an outer surface, a die for extrudinq a hollow plastics 

lininq member within said tubular body, means for 

expandinq the hollow lininq member within the tubular 

body to form a substantially continuous lininq, pressure 

means for pressinq the inner lininq into sealinq 

enqaqement with said inner surface, and cutting means for 

cutting the continuously formed laminated tubular body 

into preselected lengths. 

19. An apparatus according to claim 18.includinq 

internal and external pressure means adapted 

simultaneously to apply internal and external pressure, 

thereby pressing the lining into bonding engaqement with 

the inner surfa~e of the outer tubular body. 

20. An apparatus according to claim 19 wherein said 

external pressure means include at least one set of 

external pressure rollers circumferentially spaced around 

the outer surface of the tubular body. 

21. An apparatus according to claim 20 fur~her 

including spring bias means disposed resilien~ly to urge 

the external pressure rollers inwardly into engagement 

wi.th the outer surface of the tubular body. 

22. An apparatus according to claim 21 whe~ein each 

said external pressure roller defines a generally concave 
-. 

contact surface adapted to 9onform to an outer surface 

profile of a corresponding poreion of the tubular body. 

23. An apparatus according to claim 19 w~erein said 

.. 
·. !f..:..:0-~~·· 

. 

. . 
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external pressure means include a series of 

circumferentially spaced fric~ion pads. 

24. An apparatus accordinq to claim 19 wherein the 

internal pressure means is provided by a fluid medium 

used to inflate the lininq member. 

25. An apparatus accordinq to claim 19 wherein the 

internal pressure means include a set of internal 

pressure rollers spaced circumferentially around the 

inner periphery of the tubular body. 

26. An apparatus according to claim 25 further 

including 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 apparatus according to claim 19 wherein the 

internal pressure 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 the external pressure means 

include at least two axially spaced·~ets 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 be,ing resiliently 
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biased outwardly towards their opposinq complementary 

sets of external pressure rollers. 

29. An apparatus accordinq to claim 28 wherein said 

internal pressure rollers are mounted on an internal 

.rolle_r assembly supported from an extrusion die. 

30. .An apparatus accordinq to claim 29 includinq a 

nozzle for extrudinq a plastics sealinq strip across 

opposed edges of the outer tubular body, said internal 

roller assembly supportinq an inner set of opposed 

internal and external forming rollers adapted to form the 

sealinq strip aqainst the body. 

31. An appara~us according to claim 29 wherein said 

internal roller assembly includes a plurality of low 

friction guards to protect the internal roller assembly 

and guide the .... Elxpanding inner lining member outwardly 

towards the inner rollers. 

J2. An apparatus according to claim 29 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. 

JJ. An apparatus according to claim 2a wherein each 

axially spaced set of external pressure rollers is 

located on a removable ring assembly. 

34. An apparatus according to claim l8 wherein said 

extrusion die is configured to supply at least two 

generally coaxial annular layers of plastics material . 
. 

JS. An apparatus according to claim· ·34 ··wherein said 
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outer tubular body passes closely adjacent to said die 

thereby to receive heat from the die to assist in said 

bondinq enqaqement. 

36. Apparatus accordinq to claim 18, further includinq 

·means for forminq_ at least.one aperture in said tubular 

body prior to expandinq said lininq, such that upon 

expansion the lininq extends unjoined and unbroken 

throuqh .said at least one aperture to form a sealed 

protuberance projectinq outwardly beyond the outer 

surface Of said tubular body. 

37. A laminated tubular body formed in accordance with 

the method of claim l, said body including an outer layer 

having an inner surface and an outer surf ace and a 

substantially continuous inner layer bonded in sealinq 

enqagement with said outer layer to define a lining 

substantially covering said 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 to form a _sealed pro-cuberance projecting 

outwardly beyond the oute,r surface of the outer layer. 

39. A laminated tubular bodv according to claim 38 

wherein the inner layer extends through said at least one 

aperture to form a spout qef ininq a channel in fluid 

communication with the interior of the tubular body. 

40. ~ laminated tubular body according to claim 39 

further comprising an array oc said sealed protuberances 

disposed to form a textured gripping surface. 
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41. A laminated tubular body as claimed in claim 40, 

wherein a substantially transparent panel covers said at 

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 includinq an outer sleeve substantially 

envelopinq the tubular body to provide. a protective 

coverinq surface. 


