
- 1 -        An improved method of making a laminated Tubular Body and
Apparatus therefor. 



The invention concerns a method of making a laminated tubular body and
apparatus      therefor . More particularly, the invention relates to
laminated tubular bodies having 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 moulding a plastics inner bag
inside a cardboard outer box to form      the container.             Such
containers 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 The nozzle is withdrawn from the spout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 discloses an       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,         



-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
substantially continuous lining, pressure means for simultaneously applying
internal and 5   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
10  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 lb illustrates a
portion of a second form of prior art apparatus;              Figure 1c
illustrates a portion of the apparatus of figure la in more detail; 



Figure ld illustrates a third prior art apparatus;              Figure le
illustrates a portion of a fourth prior art apparatus;              Figure
lf illustrates a fifth prior art apparatus;              Figure 2
illustrates a strip of material for use in the method according to the
invention; 20           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; 



25           Figures 6c and 6d illustrate an alternative spout arrangement;
Figure 7 is a diagrammatic view showing an industrial plant for the mass
production of       laminated tubular bodies;               Figure 8
illustrates a method ofjoining and sealing the longitudinal edges of the
tubular body;     



-3 -               Figure 9 illustrates an alternative form of longitudinal
seam;             Figure l0a illustrates another apparatus; 



Figure 1Ob illustrates some additional processing options which may follow
the steps      applied by the apparatus of figure 10a; 5           Figures
1Oc 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 internal 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 course      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 presses 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 
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14 relative to area 13 and inflate member 1. 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 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; alternatively the natural adhesive properties of
material 1 may be utilised to bond the l0  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 is inflated. A cutting
device 16 cuts the continuous laminated tube into 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
lb.              Alternatively a sleeve 9b of plastics material could be
extruded over the entire external       area of the base material and then
cooled to form a continuous outer envelope, as shown in 20   Figure ld.
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 lf, or
oblong, or polygonal in cross-section.              Referring now to figure
2 a strip of base material 5 will be described from which a 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      



-5 -        to assist in forming the final articles. Half slots 20 are cut
out of the opposing edges 21, such      that when the opposing edges are
butted together a complete slot 22 appears down each body,      see Figure
3. 



When the opposing edges 21 are butted together a transparent 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 l0  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 enable the level of liquid to      be discerned . 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 after it has been
connected around the extruded member 1 and member 1 expanded, a spout 26 is
formed by 
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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 5   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 open the spout.              Once the extruded member has been inflated
to its final shape the dimensions  the 10  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 inspection 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.  It should also be 15  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 6c and 6d
show an alternative flap. 20           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 25  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.      



7 -          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    5   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.   10           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
thena second sleeve 49 of base material is   15  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   20   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 although the description has been up to now with
reference to a continuous process producing an endless laminated body, the
layer of base   25   material 5 could be intermittent leaving portions of
the extruded inflated member 1 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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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 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. Alternatively 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 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 1 may be carried out as shown in figure 10cto 15  produce  a
container body sealed at both ends, or, as shown in Figure l0d 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 provide access to the internal      assembly 60.       



-9 -                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
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 friction 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. The
internal roller assembly . 15  60 supports an inner set  of opposed
internal and external forming rollers 76 and 77 for       forming the
sealing strip against the body.               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
byplate 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 to 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 product
may require several        different types of barrier material in addition
to an adhesive layer. In other cases the adhesive  
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properties of the barrier material may be sufficient for only a single
inner lining, without the     need 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.     



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 5  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 continuously form a laminated tube, and cutting the tube into
said bodies, 10  characterised in that internal bonding pressure and
external bonding pressure are applied      substantially simultaneously to
bond the inner lining (1) strongly to the inner surface of the 



tubular body (5), and in that said internal bonding pressure is applied by
means of resiliently      biased internal pressure roller means (66-70).
2.    A method according to claim 1 wherein said internal pressure roller
means (66-70) 15 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 20  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 engagement
with the outer surface of said tubular body.      6.    A method according
to claim 4 or 5 wherein said external rollers define a generally 25
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 applied
by a series of circumferentially spaced friction pads.  
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8.    A method according to any preceding claim wherein 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. l0   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. 15  13.   A method according to  claim 10 including the step of
forming an array  of said sealed      protuberances disposed to form a
textured gripping surface.      14.   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 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 body and for cutting the
continuously formed laminated tubular body into preselected lengths, said
apparatus       



- 13 -         comprising means (7, 8) for drawing opposite longitudinal
edges of a strip (5) of flexible sheet       material into close proximity,
means (9, 9a, 9b) for joining said longitudinal edges to form a
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 



5   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 formed laminated
tubular body into said       preselected lengths, characterised in that
said means for applying bonding pressure comprises 10   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 



roller means (66-70) comprise internal rollers (66, 67) supported by hinged
lever arms (68, 15   69) which are resiliently biased outwardly by springs
(70)..       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 20  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. 25   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 apparatus 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.      24.   An
apparatus according to claim 23 wherein said internal pressure roller means
are  5   disposed also to exert tension to stretch the lining
longitudinally during bonding to the tubular      body.      25.   An
apparatus according to claim 16 wherein 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 



10  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.      26.    An apparatus according to claim 25 wherein said
internal pressure rollers are mounted 15   on an internal roller assembly
supported from an extrusion die..      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 roller assembly
supporting      an inner set of opposed internal and external forming
rollers adapted to form the sealing strip 



against the body. 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 guide 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 25   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 die is
configured to supply       at least two generally coaxial annular layers of
plastics material.        



- 15 -      32.   An apparatus according to claim 31 wherein said outer
tubular body passes closely     adjacent 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 5   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.  










