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2089276A because it would involve additional complication and extended
process times. This invention relates to methods of making         European
patent application published under [err] tubular articles which are dimen-
No. 0081451, which has a priority date earlier sionally stable up to a
specific elevated tempera-    6    than, but a publication date later than,
the priority ture from  crystallisable polymers, and to the      date of
the present application, discloses a heat- apparatus for making such
articles, which articles  setting process and apparatus for making closed-
are particularly tubular bodies of saturated linear  ended containers from
PET. The process com- polyester materials such as polyethylene tereph-
prises deep-drawing a pre-heated sheet of PET thalate, intended for
processable food and bever-   10   into a heated female mould by means of a
male age containers.                                     plug, which is at
a temperature below the glass It is known that biaxial drawing of a thermo-
transition temperature (Tg) of the PET. The mould plastic saturated linear
polyester material, such as  is kept at a temperature above Tg, typically
[err]. polyethylene terephthalate, can  improve its        Air pressure
introduced around the plug is used mechanical properties while inducing a
degree of   15   to blow the plug-formed article into contact with biaxial
orientation and crystallisation, without    the mould for heating it above
Tg. When it has impairing the clarity of the material. The material  been
in contact with the mould for long enough to will, however, shrink if
heated above the tempera-  be heat-set, it is allowed to shrink back into
ture at which it was drawn. It is known that the    contact with the plug
which restrains it from tendency of biaxially drawn  polyester film    20
further shrinkage and cools it to a temperature material to shrink can be
decreased by annealing    below the heat-set temperature. Contact between
the material under restraint, utilising tempera-    the heat-set article
and the plug can be released tures in the range [err] to [err], the process
by forcing air through an axial passage in the being known as heat setting.
Biaxial drawing is    plug. In this process the heat-setting is essentially
also effected, for example, in the stretch-blow    25   carried out while
the article is held against the moulding of polyethylene terephthalate
bottles.     female mould by internal gas pressure, rather Another method
of forming biaxially oriented        than when it is restrained from axial
shrinkage by tubular articles which may be used as bodies for    the plug.
The heat-set operation cannot be carried processable food containers is
disclosed in our     out independently of the biaxial drawing, and is
copending  U.K.  Patent  Specification,  No.   30   clearly not applicable
for heat-setting open-ended 2089276A. The forming process described therein
tubes. involves longitudinal stretching and radial expan-    GB-A-953734
(Covington), to which the first sion under internal fluid pressure within a
mouid   part of claim 1 is related, discloses a method of and is normally
carried out at a temperature in the  making tubular articles, such as
shotgun cartridge range from [err] to [err]. The tubular bodies   35
cases, from high density polyethylene, in which a thereby produced are
dimensionally stable up to     tube is forced over a step on a mandrel and
is the temperatures encountered in many container      then drawn along the
mandrel thereby inducing filling operations, but a heat-setting treatment
is  in the tube biaxial orientation, the tube then being necessary if the
containers are to be filled with hot  held on that same mandrel to restrain
it against product (e.g. at [err] to [err]) or are to be    40   axial or
radial shrinkage while being heated to a subjected to pasteurisation (at
about [err] to       temperature below the crystalline melting point [err])
or sterilisation (at about 120C). Without   of the polymer in an oven or in
a liquid bath to such a heat-setting treatment, the thermoplastic
heat-set it. The tube is then removed from the linear polyester material
(e.g. polyethylene          mandrel by a stripping device, in particular a
[err]erephthalate) would shrink and distort to an   45   device comprising
external gripping means. Thus unacceptable degree during the hot filling or
the mandrel is used for the orientation of the tube processing, as a result
of relaxation of strained   as well as for the heat-setting operation, and
portions of the material back into their preferred  external heating means
are used, resulting in state in which the molecular chains are coiled
extended process times and possible wear of the rather than extended. In
the heat-setting treat-   50   mandrel as a result of the tube stretching
step. ment described in Specification 2089276A, the       Removal of the
tube from the mandrel by external tubular articles were held for a time at
a tempera-  gripping means may also involve problems. ture at least equal
to, and preferably somewhat       According to the present invention, a
method of greater than, the sterilisation or pasteurisation   making a
thermoplastic tubular article, of crys- temperature whilst restraining them
from shrink-   55   tallisable polymer including  heat-setting the ing
beyond their desired circumferential and        article so that it will be
dimensionally stable up to longitudinal dimensions. The restraint was pro-
a specific elevated temperature by heating it to a vided by internal fluid
pressure, so as to set the  temperature higher than the said specific
elevated strained, oriented amorphous portions of the        temperature
while restraining it from axial and polyester material by at least partial
crystallisa-   60   radial shrinkage by means of a mandrel, and then tion
and relaxation. Internal fluid pressure cannot  cooling the tube and
removing it from the man- be conveniently used when the tubes have been
drel, is characterised by the steps of fitting an at cut so as to be open
at both ends, and it is not    least partly biaxially oriented tube of the
crys- convenient to combine the heat-setting with the     tallisable
polymer having at least one open end forming  process  of our Specification
No.   66   over a mandrel the temperature of which is below 2  



3                   0 125 013                       4 the glass transition
temperature of the polymer     led or waisted tubes, or tubes of
rectangular, and the outer diameter of which is slightly less    oval or
other cross-sections. than the internal diameter of the tube, clamping
When making a tubular article which is open at the tube to restrain axial
shrinkage thereof, heat-  both ends, the clamping is preferably effected by
ing the mandrel internally to heat the tube to a    5    circumferentially
clamping both ends of the tube. temperature higher than the said specific
ele-      The tube may then be cut into individual lengths vated
temperature so that, whilst restrained        before its contact with the
mandrel is released. against axial shrinkage, the tube shrinks radially
For example, the tube may be cut by knives into contact with the mandrel
but is restrained     which penetrate through the tube material into
thereby from further radial shrinkage, maintain-   to   circumferential
grooves in the mandrel as the ing the tube at said higher temperature for a
time  mandrel is rotated. sufficient to ensure the required degree of di-
When making a tubular article which is closed mensional stability, cooling
the tube to a          at one end, preferably a mandrel is used which
temperature below the said specific elevated        has a correspondingly
shaped- closed end and temperature, releasing contact between the tube
16   clamping is effected by clamping the other, open and mandrel by
forcing fluid under pressure         end of the tube. The open end of the
tube may from inside the mandrel through a plurality of      be clamped
axially against a radially extending apertures in its surface to form a
fluid cushion    flange on the mandrel. Preferably the closed end between
the tube and mandrel, and removing          of the tube is additionally
clamped axially the tube from the mandrel while the fluid cush-   20
against the closed end of the mandrel. ion is in existence.
In a preferred embodiment of the invention, The heat-setting operation is
thus effected       using a plurality of vertical hollow mandrels of
independently of the forming operation and does     high thermal
conductivity, each mandrel is inde- not cause problems therein.
Furthermore, inter-     xed past operating stations at which:- nal heating
of the mandrel as the means for   25      (a) the tube is fitted over the
mandrel, whose heating the polymer tube provides an efficient
temperature  is below  the  glass transition and controllable heat transfer
to the polymer       temperature of the polymer, tube. A residual linear
shrinkage of up to 3% is      (b) clamps are applied to the tube to
restrain it usually found after heat-setting, but it can be     axially,
eliminated by a further step of re-heating the    30  (c) a heating element
is introduced into the article to the specific elevated temperature with-
interior of the mandrel to heat it to a temperature out internal restraint
against shrinkage. Such      at least [err] higher than the specific
elevated residual shrinkage may be used to eliminate or      temperature,
reduce head space in a container having a body        (d) the said higher
temperature is maintained heat-set by the method of the invention.      35
for a time sufficient to ensure the required de- Where the polymer is a
saturated linear poly-     gree of dimensional stability, ester, the
temperature to which the tube is           (e) the heating element is
removed, and the heated on the mandrel is preferably at least [err]    tube
is cooled to below the specific elevated higher than the specific elevated
temperature,      temperature, and in particular, where polyethylene
terephtha-   40  (f) the clamps are released, late is used, the specific
elevated temperature is    (g) the ends of the mandrel are sealed and air
preferably about [err] and the tube is heated to    under pressure is
introduced into it and forced at least [err] on the mandrel.
out through small holes in its surface to release The degree of dimensional
stability which is      contact between the tube and the mandrel, and
achieved depends on the temperature to which    45     (h) the tube is
removed from the mandrel. the tube is heated on the mandrel (the "heat-
Where the tube is long enough to make several stting temperature") and the
time for which the     open-ended articles (e.g. container bodies), it is
tube is maintained at this temperature, and it      convenient to arrange
that, after cooling of the may be adjusted to the particular requirements
tube, the mandrel is rotated and knives are for which the tubular articles
are made. For   50   brought into contact with the tube to cut it into
example, if it is desired that the linear dimen-    individual lengths.
sions of the article should not alter by more than    The invention also
resides in apparatus for 3%  when it is heated to a specific elevated
making a thermoplastic tubular article of a crys- temperature of [err], the
tube may be heated at     tallisable polymer which is heat-set so as to be
[err] for a period of 1 to 5 minutes, or prefer-   55   dimensionally
stable up to a specific elevated ably, at [err] for 12 to 15 seconds.
temperature, comprising  a  mandrel being The tubular article may be given
a shape which    adapted to restrain a tube of said polymer from departs
from that of a plain cylindrical tube by    axial and radial shrinkage, and
heating means, providing the mandrel with a complementary
characterised in that the heating means are shape, which is adopted by the
tube as it shrinks   60   adapted to heat the mandrel internally and there-
on to the mandrel. For example, the tubular         by to heat the article
to a temperature higher article may be formed with circumferential beads
than the specific elevated temperature; and in by providing the mandrel
with corresponding         that the outer diameter of the mandrel is
slightly circumferential projections. Other shapes may be    less than the
inner diameter of the tube and in produced in this manner, such as tapered,
barrel-   65   that clamping means are provided for clamping 



3    5                   0 125 013                       6 an at least
partly biaxially oriented tube of the   carried out in accordance with the
invention. The crystallisable polymer to restrain axial shrinkage
cylindrical mandrel body 10 is hollow and it ends of the tube; and in that
a.pressurised fluid supply  are closed by end plugs 11 and 12 carried by
means is provided for supplying fluid under         rotatable shafts 111
and 121 which can be shifted pleasure from inside the mandrel through a
plu-    5    axially to enable the mandrel to be removed. Plug rality of
apertures in its surface to release contact  12 and shaft 121 have an inlet
passage 14 and between the mandrel and the tube shrunk thereon.    control
valve 141 for compressed air. The mandrel The invention further resides in
a food container  body 10 is provided with a plurality of small holes
comprising an open-ended cylindrical body and       16 in its surface. At
each end, it is provided with a end closure means at each end of said body
10   circumferential clamp member, e.g. in the form of forming with said
body a closed container, charac-  a snap-action clip or clamping band 20.
Circum- terised in that said body is made of a crystallisable  ferential
grooves 22, approximately 1 mm. in polyethylene terephthalate material,
said body      width, are formed in the surface of the mandrel material
being biaxially oriented and the container  body 10 at intervals
corresponding to the length of body having been heat-set, whilst restrained
15  the container bodies to be produced. A shaft 15 against radial and
axial shrinkage, at a tempera-   carrying rotary knives 17 is mounted
parallel to the ture between about [err] and about [err], where-    mandrel
10 on pivotal brackets 19 so as to be by said container is able to
withstand hot-filling,  capable of being shifted towards the mandrel so
pasteurisation or sterilisation temperatures of up  that the knives 17 can
enter into the grooves 22. to about [err] without undergoing shrinkage of
its   20  Figure 2 illustrates an alternative form of man- linear
dimensions by more than 3%.                  drel body 101 in the vertical
position. The foot of Specific embodiments of the invention will now    the
body 101 has a flange 24to support a tube 26 of ;be described in more
detailbyway of example and     at least partially biaxially oriented PET
resin. The with reference to the accompanying drawings in      outer
diameter of the mandrel body 101 is clearly which:-
25   shown to be only very slightly less than that of the Figure 1 is a
diagrammatic perspective view of    PET resin tube 26, so that the latter
can be fitted apparatus including a mandrel for use in heat-      thereover
without excessive friction but also with- setting tubular bodies for making
multiple con-     out substantial play. In this embodiment, the tainer
bodies by the method of the invention,       mandrel body 101 is made of a
material of high Figure 2 is a diagrammatic sectional view of a    30
thermal conductivity but is sufficiently thin in modified form of the
mandrel, showing a heating     section to have a small thermal capacity.
The element inserted therein,                           interior of the
mandrel body 101 is slightly tapered Figure 3 is a view similar to Figure 2
of a further  towards the top so as to make contact with a form of mandrel
for heat-setting single container   correspondingly shaped heating element
28 when bodies,                                       35   the latter is
inserted from below, as shown in Figure 4 is a perspective view of a
thermally      Figure 2, to fill the interior of the mandrel. processable
container with a body heat-set by the     Figure 3 illustrates a mandrel
body 102 which is method of the invention on a mandrel as shown in
similar to that of Figure 2 but of lesser height, for any one of Figures 1
to 3, and                      production of single container bodies. In
this case, Figure 5 is a diagrammatic sectional view of   40   a
circumferential groove 18 is provided at the another form of mandrel for
use in heat-setting     upper end of the mandrel body 102 to co-operate
tubular bodies which are closed at one end.         with clamping members
201 in the form of laterally The embodiments of the invention illustrated
in    movable half-rings. Figures 1 to 4 are particularly concerned with
the    In use of the mandrels of Figures 1 to 3, when a production of
tubular bodies of biaxially oriented    45   PET tube 26 has been fitted
over the mandrel body polyethylene terephthalate (PET) for thermally
10, 101 or 102, and the ends of the tube 26 have processable food
containers as illustrated in Fig-   been clamped by means of clamp members
20, the ure 5, which have end closures seamed to the ends   temperature of
the mandrel and tube is raised, e.g. of the body. Thetubular bodies, open
at both ends,  by introduction of the heating member 28 of are made from
tubes of at least partly biaxially   50   Figures 2 and 3, from an initial
temperature below oriented PET produced by the process disclosed in   -
the glass transition temperature of the resin to a our prior British
Patent Specification  No.        temperature which is at least 600C above
the 2089276A. As explained above, it is necessary to    specific elevated
temperature, up to which the can carry out a heat-setting treatment on the
oriented  bodies are to be dimensionally stable. The PET tube to ensure
that the containers will be able   55   temperature to which the mandrel is
heated may to withstand hot-filling, pasteurisation or sterilisa-
rangefrom [err] to [err], for heat-setting the PET tion processes at
temperatures of from [err] to      tube up to specific elevated
temperatures ranging [err], without unacceptable shrinkage. In prac-
from [err] to [err], but it is preferably from [err] tice, it is a
requirement that the container bodies  to [err], at which the rate of
annealing of the PET have sufficient dimensional stability to match the
60   resin is sufficiently high to obtain rapid heat- end closures in a
precise manner for the produc-    setting. Using a temperature of [err], it
is only tion of gas-tight seams and to avoid stressing the  necessary to
ensure that the whole of the PET resin seams excessively through subsequent
shrinkage.      attains this temperature for about 12 to 15 



Figure 1 illustrates apparatus including a man-   seconds. Temperatures
above [err] should pre- drel on which the heat-setting process can be    65
ferably not be used because the material can 4    7                   0 125
013                       8 become cloudy and embrittled. The PET tube 26
articles which are closed at one end. Figure 5 shrinks radially into
contact with the mandrel 10,  illustrates the heat-setting of a PET
container tube 101, or 102 but is restrained from any substantial  34 which
is formed with a recessed bottom 36. radial or axial shrinkage by the
mandrel and the    The tube 34 is shown inverted on a tubular clamps 20,
201. The supply of heat is then stop-    5    mandrel 104 which has a
closed end 38 whose ped, e.g. by withdrawing the heating member 28,
shape corresponds with that of the container end the tube and mandrel are
then allowed to        bottom 36. The clamping means in this case cool to a
temperature below the said specific       comprise a clamp ring 202 which
is movable elevated temperature (i.e. the temperature to       axially of
the mandrel to clamp a flange 40 on the which the tube has been heat-set).
to   end of the tube 34 against a base plate 42, and a In the cases of
Figures 1 and 2, the mandrel      pressure member 203 with an end shaped to
bodies 10, 101 are now rotated and the knives 17    correspond with the
shape of the container (Figure 1) are brought into contact with the
bottom 36, which is movable axially to clamp the rotating PET tube 26 so as
to penetrate through     container bottom against the closed end 38 of the
the tube material into the circumferential grooves   15   mandrel body. 22
and thereby cut the tube into individual can       The mandrel body 104 is
formed with air holes body lengths. In the case of Figure 3 this step is
16 as in the embodiments of Figures 1,2 and 3 for unnecessary, but the
groove 18 and clamp mem-       removal of the heat-set container. Heating
may be bers 201 form a circumferential groove in the top   effected by a
heating element 28 as before. of the body to facilitate subsequent seaming
of an    20  Alternative means of heating the PET tube may end closure to
it.                                  be used in any of the embodiments
described Finally the clamp members 20, 201 are re-         above, such as
inductive heating of a metal leased, the ends of the mandrel body 10, 101,
102   mandrel, using an induction coil within the man- are sealed, e.g. by
the end plugs 11, 12 of Figure 1,  drel. and compressed air is admitted
into the mandrel   25  Other alternatives are heating of the interior of
body, e.g. through the valve 141 and inlet 14,      the mandrel by flame,
and interior or exterior being then forced out of the holes 16 so as to
heating by hot air or by live steam. release contact between the tube and
the mandrel      The mandrel need not be cylindrical but could by an air
cushcon effect. The can body or body      for example be oval or
rectangular in section, so sections are then removed from the mandrel.   30
as to use the heat-setting shrinkage for accurate As shown in Figure 4, can
ends 30, 31, e.g. of    dimensioning of shaped tubes. metal, can
conveniently be seamed to the ends of the heat-set tubular can body 26 to
form  a         Claims processable container. In production, a plurality of
mandrel bodies 101   35  1. A method of making a thermoplastic tubular or
102 are arranged vertically on an indexing       article, of crystallisable
polymer including heat- platform so as to be indexed past stations at
setting the article so that it will be dimensionally which the various
operations are carried out, as    stable up to a specific elevated
temperature by follows:-                                           heating
it to a temperature higher than the said (a) a PET tube 26 is fitted over a
mandrel body    40   specific elevated temperature while restraining it 101
or 102 while the temperature of the mandrel     from axial and radial
shrinkage by means of a is below the glass transition temperature of the
mandrel (10, 101, 102, 104), and then cooling the resin,
tube (26, 34) and removing it from the mandrel, (b) the circumferential
clamps 20, 201 are        characterised by the steps of fitting an at least
applied to each end of the PET tube 26,       45   partly biaxially
oriented tube (26, 34) of the (c) the heating element 28 is introduced from
crystallisable polymer having at least one open below into the interior of
the mandrel body so as   end over a mandrel (10, 101, 102, 104) the to make
contact with it and to heat it rapidly by   temperature of which is below
the glass transition conduction to a temperature of [err] to 240C,
temperature of the polymer and the outer dia- (d) this temperature is
maintained for long    50   meter of which is slightly less than the
internal enough to ensure the required heat-setting,         diameter of
the tube, clamping the tube (26,34) to (e) the heating element 28 is
removed and the     restrain axial shrinkage thereof, heating the man- PET
tube 26 is allowed to cool to below [err],  .    drel (10, 101, 102, 104)
internally to heat the tube (f) where a multiple-length mandrel body 101 is
to a temperature higher than the said specific used, the mandrel body is
rotated and knives are   55   elevated temperature so that, whilst
restrained brought into contact with the tube 26 to cut it into  against
axial shrinkage, the tube shrinks radially individual lengths,
into contact with the mandrel but is restrained (g) the ends of the mandrel
body 101 or 102 are   thereby from further radial shrinkage, maintain-
sealed and compressed air is introduced to re-      ing the tube (26,34) at
said higher temperature for lease contact between the tube 26 and mandrel
60   a time sufficient to ensure the required degree of body, and
dimensional stability, cooling the tube (26) to a 



(h) the can body sections are removed from the    temperature below the
said specific elevated mandrel body.
temperature, releasing contact between the tube The method of the invention
can also be em-       (26) and mandrel (10, 101, 102, 104) by forcing
ployed for heat-setting thermoplastic tubular   65   fluid under' pressure
from inside the mandrel    7                  0 125 013
8 become cloudy and embrittled. The PET tube 26      articles which are
closed at one end. Figure 5 shrinks radially into contact with the mandrel
10,  illustrates the heat-setting of a PET container tube 101, or 102 but
is restrained from any substantial  34 which is formed with a recessed
bottom 36. radial or axial shrinkage by the mandrel and the   The tube 34
is shown inverted on a tubular clamps 20, 201. The supply of heat is then
stop-    5    mandrel 104 which has a closed end 38 whose ped, e.g. by
withdrawing the heating member 28,    shape corresponds with that of the
container and the tube and mandrel are then allowed to       bottom 36. The
clamping means in this case cool to a temperature below the said specific
comprise a clamp ring 202 which is movable elevated temperature (i.e. the
temperature to      axially of the mandrel to clamp a flange 40 on the
which the tube has been heat-set).           10   end of the tube 34
against a base plate 42, and a In the cases of Figures 1 and 2, the mandrel
pressure member 203 with an end shaped to bodies 10, 101 are now rotated
and the knives 17   correspond with the shape of the container (Figure 1)
are brought into contact with the       bottom 36, which is movable axially
to clamp the rotating PET tube 26 so as to penetrate through    container
bottom against the closed end 38 of the the tube material into the
circumferential grooves   15   mandrel body. 22 and thereby cut the tube
into individual can      The mandrel body 104 is formed with air holes body
lengths. In the case of Figure 3 this step is  16 as in the embodiments of
Figures 1, 2 and 3 for unnecessary, but the groove 18 and clamp mem-
removal of the heat-set container. Heating may be bers 201 form a
circumferential groove in the top  effected by a heating element 28 as
before. of the body to facilitate subsequent seaming of an   20
Alternative means of heating the PET tube may end closure to it.
be used in any of the embodiments described Finally the clamp members 20,
201 are re-        above, such as inductive heating of a metal leased, the
ends of the mandrel body 10, 101, 102  mandrel, using an induction coil
within the man- are sealed, e.g. by the end plugs 11,12 of Figure 1,  drel.
and compressed air is admitted into the mandrel   25  Other alternatives
are heating of the interior of body, e.g. through the valve 141 and inlet
14,    the mandrel by flame, and interior or exterior being then forced out
of the holes 16 so as to     heating by hot air or by live steam. release
contact between the tube and the mandrel    The mandrel need not be
cylindrical but could by an air cushcon effect. The can body or body
for example be oval or rectangular in section, so sections are then removed
from the mandrel.  30   as to use the heat-setting shrinkage for accurate
As shown in Figure 4, can ends 30, 31, e.g. of   dimensioning of shaped
tubes. metal, can conveniently be seamed to the ends of the heat-set
tubular can body 26 to form  a        Claims processable container. In
production, a plurality of mandrel bodies 101   35  1. A method of making a
thermoplastic tubular or 102 are arranged vertically on an indexing
article, of crystallisable polymer including heat- platform so as to be
indexed past stations at      setting the article so that it will be
dimensionally which the various operations are carried out, as   stable up
to a specific elevated temperature by follows:-
heating it to a temperature higher than the said (a) a PET tube 26 is
fitted over a mandrel body    40   specific elevated temperature while
restraining it 101 or 102 while the temperature of the mandrel    from
axial and radial shrinkage by means of a is below the glass transition
temperature of the   mandrel (10, 101, 102, 104), and then cooling the
resin,                                            tube (26, 34) and
removing it from the mandrel, (b) the circumferential clamps 20, 201 are
characterised by the steps of fitting an at least applied to each end of
the PET tube 26,      45   partly biaxially oriented tube (26, 34) of the
(c) the heating element 28 is introduced from    crystallisable polymer
having at least one open below into the interior of the mandrel body so as
end over a mandrel (10, 101, 102, 104) the to make contact with it and to
heat it rapidly by  temperature of which is below the glass transition
conduction to a temperature of [err] to [err],     temperature of the
polymer and the outer dia- (d) this temperature is maintained for long   so
meter of which is slightly less than the internal enough to ensure the
required heat-setting,        diameter of the tube, clamping the tube
(26,34) to (e) the heating element 28 is removed and the    restrain axial
shrinkage thereof, heating the man- PET tube 26 is allowed to cool to below
[err],  .    drel (10, 101, 102, 104) internally to heat the tube (f) where
a multiple-length mandrel body 101 is  to a temperature higher than the
said specific used, the mandrel body is rotated and knives are   55
elevated temperature so that, whilst restrained brought into contact with
the tube 26 to cut it into  against axial shrinkage, the tube shrinks
radially individual lengths,                               into contact
with the mandrel but is restrained (g) the ends of the mandrel body 101 or
102 are  thereby from further radial shrinkage, maintain- sealed and
compressed air is introduced to re-    ingthetube(26,34)atsaid
highertemperaturefor lease contact between the tube 26 and mandrel   60   a
time sufficient to ensure the required degree of 



body, and                                          dimensional stability,
cooling the tube (26) to a (h) the can body sections are removed from the
temperature below the said specific elevated mandrel body.
temperature, releasing contact between the tube The method of the invention
can also be em-      (26) and mandrel (10, 101, 102, 104) by forcing ployed
for heat-setting thermoplastic tubular   65   fluid under pressure from
inside the mandrel    9                   0 125 013
10 through a plurality of apertures (16) in its surface  of Claims 6 to 13
as appendant to Claim 3, using a to form a fluid cushion between the tube
and        plurality of vertical hollow mandrels (101, 102) of mandrel, and
removing the tube from the man-        high thermal conductivity,
characterised in that drel while the fluid cushion is in existence.
each mandrel is indexed past operating stations 2.[err] method according to
Claim 1, characterised    5    at which:- in that the tube (26,34) is
subsequently re-heated      (a) the tube (26) is fitted over the mandrel
(101, to the specific elevated temperature without. re-   102) whose
temperature is below the glass transi- straint to remove residual
shrinkage.               tion temperature of the polymer, 3. A method
according to Claim 1 or 2, charac-      (b) clamps (20, 201) are applied to
the tube (26) terised in that the polymer is a saturated linear   10   to
restrain it axially, polyester and the temperature to which the tube
(c) a heating element (28) is introduced into the (26, 34) is heated on the
mandrel (10, 101, 102,    interior of the mandrel to heat it to a
temperature 104) is at least [err] higher than the specific      at least
[err] higher than the specific elevated elevated temperature.
temperature, 4. A method according to Claim 3, wherein the    15  (d) the
said higher temperature is maintained polymer is polyethylene
terephthalate, the         for a time sufficient to ensure the required
degree specific elevated temperature is about [err], and   of dimensional
stability, the tube (26, 34) is heated to at least [err] on the  (e) the
heating element (28) is removed, and the mandrel (10, 101, 102, 104).
tube (26) is cooled to below the specific elevated 5. A method according to
Claim 4, characterised    20   temperature, in that the tube (26, 34) is
heated to about [err]    (f) the clamps (20, 201) are released, on the
mandrel (10, 101, 102,104) for a period not   - (g) the ends of the mandrel
(101, 102) are sealed [err] 15 seconds.                               and
air under pressure is introduced into it and 6. A method according to any
one of the           forced out through small holes (16) in its surface
[err] Claims, characterised in that the tubu-   25   to release contact
between the tube (26) and lar article is given a shape which departs from
mandrel (101, 102), and that of a plain cylindrical tube by providing the
(h) the tube (26) is removed from the mandrel mandrel with a complementary
shape, which is        (101, 102). adopted by the tube (26,34) as it
shrinks on to the   15. A method according to Claim 14, charac- mandrel
(10, 101, 102, 104).                  30   terised in that after cooling of
the tube (26), the 7. A method according to Claim 6, characterised
mandrel (101) is rotated and knives (17) are in that the tubular article is
formed with circum-  brought into contact with the tube (26) to cut it
ferential beads by providing the mandrel (10, 101,  into individual
lengths. 102,104) with corresponding circumferential pro-      16.
Apparatus for making a thermoplastic tubu- jections (24).
35   lar article of a crystallisable polymer which is 8. A method according
to any one of the            heat-set so as to be dimensionally stable up
to a preceding Claims of making a tubular article        specific elevated
temperature, comprising a man- which is open at both ends, characterised in
that   drel (10, 101, 102,104) being adapted to restrain a the clamping is
effected by circumferentially       tube (26, 34) of said polymer from
axial and radial clamping both ends of the tube (26).          40
shrinkage and heating means (28), characterised 9. A method according to
Claim 8, characterised   in that the heating means are adapted to heat the
in that the tube (26) is cut into individual lengths  mandrel (10, 101,
102, 104) internally and thereby before its contact with the mandrel (10,
101, 102)  to heat the article to a temperature higher than is released.
the specific elevated temperature; and in that the 10. A method according
to Claim. 9, charac-   45   outer diameter of the mandrel is slightly less
than rised in that the tube is cut by knives (17) which  the inner diameter
of the tube (26,34); and in that penetrate through the tube material into
circum-      clamping means (20, 201) are provided for clamp- ferential
grooves (22) in the mandrel (10, 101, 102)  ing an at least partly
biaxially oriented tube (26, as the mandrel is rotated.
34) of the crystallisable polymer to restrain axial 11. A method according
to any one of Claims 1    50   shrinkage of the tube; and in that a
pressurised to 7 of making a tubular article (34) which is      fluid
supply means (14, 141) is provided for closed at one end (36),
characterised in that a     supplying fluid under pressure from inside the
mandrel (104) is used which has a corre-            mandrel (10, 101, 102,
104) through a plurality of spondingly shaped closed end.(38) and clamping
apertures (16) in its surface to release contact is effected by clamping
the other open end of the    55   between the mandrel and the tube shrunk
tube.                                               thereon. 12. A method
according to Claim 11, charac-         17. Apparatus as claimed in claim
16, charac- terised in that the open end of the tube is clamped  terised in
that the mandrel (10, 101, 102, 104) is axially against a radially
extending flange (42) on  hollow and is made of a material of high thermal 



the mandrel (104).                             60   conductivity, and the
heating means comprises a 13. A method according to Claim 11 or 12,
heating element (28) which can be inserted into characterised in that the
closed end (36) of the    the hollow mandrel. tube (34) is additionally
clamped axially against     18. Apparatus as claimed in Claim 17, charac-
the closed end (38) of the mandrel (104).           terised in that the
interior of the mandrel (101) is 14. A method according to Claim 3, or any
one    65   slightly tapered towards one end so as to make 6    11
0 125 013                      12 contact with a correspondingly shaped
heating      bestimmten erhohten Temperatur abgekuhlt wird, element (28)
inserted from the other end.          die Beruhrung zwischen dem Rohr (26)
und dem 19. Apparatus as claimed in any of Claims 16 to   Kern (10,
101,102,104) gel/stwird, indem Flussig- 18, characterised in that the
mandrel (10, 101, 102,  keit unter Druck von innerhalb des Kerns durch 104)
is provided with circumferential projections    5    eine Mehrzahl von
Offnungen (16) in dessen so as form circumferential beads in the shrunk
Oberfliche gedruckt wird, um ein Flussigkeltskis- tube.
sen zwischen dem Rohr und dem Kern zu bilden, 20. Apparatus as claimed in
any of Claims 16 to   und das Rohr vom Kern entfernt wird, wahirend 19, for
making multiple container bodies, charac-  das Flussigkeitskissen besteht.
terised in that the surface of the mandrel (10, 101)   10  2. Verfahren
nach Anspruch 1, dadurch gekenn- is provided with a plurality of
circumferential    zeichnet, dal das Rohr (26, 34) nachfolgend ohne grooves
(22) and is mounted for rotation about its  Schrumpfungsbehinderung wieder
auf die be- axis, the apparatus further comprising a set of    stimmte
erhohte Temperatur erwarmt wird, um parallel knives (17) which can be moved
towards    eine Restschrumpfung zu beseitigen. the mandrel (10, 101) and
received within said   15  3. Verfahren nach Anspruch 1 oder 2, dadurch
grooves (22), for cutting a polymer tube (26) which  gekennzeichnet, daB
das Polymer ein gesattigtes is on the mandrel.
lineares Polyester ist und daB die Temperatur, auf 21. A food container
comprising an open-ended     die das Rohr (26, 34) auf dem Kern (10, 101,
102, cylindrical body (26) and end closure means (30,    104) erwarmt-wird,
mindestens 600C hoher ist als 31) at each end of said body forming with
said   20   die bestimmte erhohte Temperatur. body a closed container,
characterised in that said  4. Verfahren nach Anspruch 3i wobei das Poly-
body is made of a crystallisable polyethylene      mer
Polyethylenterephthalat ist, die bestimmte terephthalate material, said
body material being    erh6hte Temperatur etwa 120C betragt und das [err]
oriented and the container body having    Rohr (26, 34) auf dem Kern (10,
101, 102, 104) auf een heat-set, whilst restrained against radial and    25
mindestens 1800C erwirmt wird. axial shrinkage, at a temperature between
about     5. Verfahren nach Anspruch 4, dadurch gekenn- [err] and about
[err], whereby said container is    zeichnet, daB das Rohr (26, 34) auf dem
Kern (10, able to withstand hot-filling, pasteurisation or    101, 102,
104) fOr eine Dauer, die 15 Sekunden sterilisation temperatures of up to
about [err]     nicht Oberschreitet, aulf etwa 240C erwarmt wird. without
undergoing shinkage of its linear dimen-   30  6. Verfahren nach einem der
vorangehenden sions by more than 3%.                             Anspruche,
dadurch gekennzeichnet, daB man dem Rohrkorper eine Form gibt, die von der
eines Patentanspruche                                     einfachen
zylindrischen Rohrs abweieht, indem man den Kern mit einer komplementaren
Form 1. Verfahren zur Herstellung von thermoplasti-   35   versieht, welche
vom Rohr (26, 34) angenommen schen Rohrkorpern aus kristallisierbarem Poly-
wird, indem es auf den Kern (10, 101, 102, 104) mer, bei welchem der K6rper
warmgehartet wird,     schrumpft. so dag er bis zu einer bestimmten
erhohten           7. Verfahren nach Anspruch 6, dadurch gekenn- Temperatur
dimensionsstabil ist, indem er auf       zeichnet, daB der Rohrkorper mit
Umfangswulsten eine hohere Temperatur als die bestimmte erhoh-   40
ausgebildet ist, indem man den Kern (10, 101,102, teTemperaturerwirmtwird,
wahrend erdurch die        104) mit entsprechenden Umfangsvorsprungen
Einrichtung eines Kerns (10, 101, 102, 104) an      (24) versieht.
axialeroderradialerSchrumpfunggehindertwird,         8. Verfahren nach
einem der vorangehenden und dann das Rohr (26, 34) abgekiuhlt und vom
Anspriche zur Herstellung eines Rohrk6rpers, der Kern entfernt wird,
dadurch gekennzeichnet, daB    45   an beiden Enden offen ist, dadurch
gekennzeich- ein zumindest teilweise biaxial orientiertes Rohr   net, daB
das Festklemmen durchgefuhrt wird, 1,(26, 34) aus dem kristallisierbaren
Polymer mit    indem  man beide Enden des Rohrs (26) am mindestens einem
offenen Ends auf einen Kern       Umfang festklemmt. (10,101, 102,104)
gezogen wird, dessen Tempera-      9. Verfahren nach Anspruch 8, dadurch
gekenn- tur unter der Glasubergangstemperatur des Poly-   so   zeichnet,
daB das Rohr (26) in einzelne Abschnitte mers liegt und dessen 3u~erer
Durchmesser we-      zerschnitten wird, bevor seine Beruhrung mit dem nig
kleiner als der innere Durchmesser des Rohrs   Kern (10, 101, 102) gelost
wird. ist, das Rohr (26,34) festgeklemmt wird, um es an    10. Verfahren
nach Anspruch 9, dadurch ge- axialer Schrumpfung zu hindern, der Kern
(10,101,.  kennzeichnet, daR das Rohr von Messern (17) 102,104) von innen
erwirmtwird, um das Rohrauf   55   zerschnitten wird, die durch das
Rohrmaterial in sine uber der bestimmten erhohten Temperatur
Umfangsrillen (22) im Kern (10, 101, 102) eindrin- liegende Temperatur zu
erwirmen, so daB das        gen, indem der Kern gedreht wird. 



Rohr wahrend es an axialer Schrumpfung gehin-        11. Verfahren nach
einem der Anspruche 1 bis 7 dert wird, radial bis zur Beruhrung mit dem
Kern   zur Herstellung eines Rohrkorpers (34), der an schrumpft, aber durch
denselben an weiterer   60   einem Ende (36) geschlossen ist, dadurch
gekenn- radialer Schrumpfung gehindert wird, das Rohr      zeichnet, daR
ein Kern (104) verwendet wird, der (26, 34) geugend lang bei der genannten
hoheren    ein entsprechend geformtes geschlossenes Ende Temperatur
gehalten wird, um den erforderlichen    (38) aufweist, und das Festklemmen
wird durchge- Grad von Dimensionsstabilitat sicherzustellen,     fOhrt,
indem man das andere offene Ende des das Rohr (26) auf eine Temperatur
unter der   65    Rohrs festklemmt. 7    13                  0 125 013
14 12. Verfahren nach Anspruch 11, dadurch ge-       rungseinrichtung von
unter Druck stehender Flus- kennzeichnet, daB das offene Ends des Rohrs
sigkeit (14, 141) zur Zufuhrung von Flussigkeit axial gegen einen radial
sich erstreckenden         unter Druck von innerhalb des Kerns (10, 101,
102, Flansch (22) am Kern (104) geklemmt wird.           104) durch sine
Mehrzahl von Offnungen (16) in * 13. Verfahren nach Anspruch 11 oder 12,
da-    5    dessen Oberflache zufuhrt, vorgesehen ist, um virch
gekennzeichnet, dag das geschlossene En-      die Beruhrung zwischen dem
Kern und dem de (36) des Rohrs (34) zusatzlich axial gegen das   darauf
geschrumpften Rohr zu losen. geschlossene Ende (38) des Kerns (104)
geklemmt      17. Vorrichtung nach Anspruch 16, dadurch wird.
gekennzeichnet, daB der Kern (10, 101, 102, 104) 14. Verfahren nach
Anspruch 3, oder einem der   10   hohl ist und aus einem Material mit hoher
War- Anspruche 6 bis 13, ruckbezogen auf Anspruch 3,     meleitfghigkeit
hergestellt ist und dag die Heizein- bei welchem eine Mehrzahl von
vertikalen Hohl-     richtung sin Heizelement (28) aufweist, welches in
kernen (101, 102) mit hoher Warmeleitfihigkeit     don hohlen Kern
eingefuhrt werden kann. verwendet werden, dadurch gekennzeichnet, daB
18. Vorrichtung nach Anspruch 17, dadurch jeder Kern durch Arbeitsstationen
geschaltet   15   gekennzeichnet, daB sich das Innere des Kerns wird, an
denen:                                    (101) gegen ein Ends zu leicht
veriungt, um (a) das Rohr (26) auf den Kern (101,102), dessen  Kontakt mit
einem entsprechend geforniten Hei- Temperatur unter der
Glasubergangstemperatur        zelement (28), das vom anderen Ends
eingefuhrt des Polymers liegt, gezogen wird,                  wird,
herzustellen. (b) Klemmen (20, 201) am Rohr (26) angebracht   20  19.
Vorrichtung nach einem der Anspruche 16 werden, um es axial einzuspannen,
bis 18, dadurch gekennzeichnet, daB der Kern (10, (c) sin Heizelement (28)
in das Innere des Kerns  101, 102, 104) Umfangsvorsprunge aufweist, um
eingef0hrt wird, urn denselben auf sine Tempera-    Umfangswulste an dem
geschrumpften Rohr zu tur zu erwirmen, dier um mindestens 600C hoher
bilden. - ist als die bestimmte erhohte Temperatur,      25     20.
Vorrichtung nach einem der Anspruche 16 K>,   (d) die genannte hohere
Temperatur genulgend      bis 19 zur Herstellung von mehreren Behilterkor-
lang aufrechterhalten wird, um den erforderlichen  pern, dadurch
gekennzeichnet, daB die Oberfla- Grad von Dimensionsstabilitat
sicherzustellen,     che des Kerns (10, 101) sine Mehrzahl von Urn- (e) das
Heizelement (28) entfernt und das Rohr    fangsrillen (22) aufweist und so
angebracht ist, (26) unter die bestimmte erhohte Temperatur   30   daB er
sich um seine Achse drehen kann, wobei abgek0hlt wird,
die Vorrichtung welter einen Satz paralleler Mes- (f) die Klemmen (20, 201)
gelost werden,          ser (17) aufweist, die gegen den Kern (10. 101) (g)
die Enden des Kerns (101, 102) abgedichtet    bewegt werden k6nnen und in
die Rillen (22) werden und Druckluft in diesen eingelassen und
aufgenommen werden konnen, um sin Polymer- durch kleine Locher (16) in
seiner Oberflache   35   rohr (26), welches auf dem Kern ist, zu schneiden.
hinausgedruckt wird, um die Ber0hrung zwischen       21.
Lebensmittelbehilter mit einern zylindri- dem Rohr (26) und dem Kern (101,
102) zu losen,     schen Korper (26), der offene Enden aufweist, und und
sine Endverschlu~einrichtung (30, 31) an jedem (h) das Rohr (26) vom Kern
(101, 102) entfernt    Ends des Behalters, um mit dem Korper einen wird.
40   geschlossenen Behalter zu bilden, dadurch ge- 15. Verfahren nach
Anspruch 14, dadurch ge-       kennzeichnet, daB der Korper aus einem
kristalli- kennzeichnet, daB der Kern (101) nach der Abkuh-    sierbaren
Polyethylenterephthalat-Material her! lung des Rohrs (26) gedreht wird und
Messer (17)    gestellt ist, wobei das Korpermaterial biaxial in Kontakt
mit dem Rohr (26) gebracht werden,       orientiert ist und der
Behilterkorper bei einer um dieses in einzelne Abschnitte zu zerschneiden.
45   Temperatur zwischen etwa 180C und etwa 240T 16. Vorrichtung zur
Herstellung sines thermo-     warmgehartet worden ist, wahrend er an
radialer plastischen Rohrk6rpers aus einem kristallisierba-  und axialer
Schrumpfung gehindert wurde, wobei,. ren Polymer, welcher warmgehartet ist,
um bis zu    der Behilter HeiBbefullungs-, Pasteurisier- oder einer
bestimmten erhohten Temperatur dimen-         Sterilisationstemperaturen
von bis zu etwa 120C sionsstabil zu sein, mit einem Kern (10, 101, 102,
50   aushalten kann, ohne sine Schrumpfung seiner 104), der geeignet ist,
sin Rohr (26, 34) aus dem   linearen Dimensionen urn mehr als 3% zu or-
Polymer an axialer und radialer Schrumpfung zu      leiden. hindern, und
einer Heizeinrichtung (28), dadurch gekennzeichnet, daB die Heizeinrichtung
geeignet    Revendications ist, den Kern (10, 101, 102, 104) von innen zu
U5 



erwirmen und damit den Korper auf eine hohere        1. Procede de
fabrication d'un article tubulaire Temperatur als die bestimmte erhohte
Tempera-       en polymere cristallisable, comportant le thermo- tur zu
erwirmen; und daB der IuBere Durchmes-      fixage de l'article ophr6 de
fagon que celui-ci soit ser des Kerns etwas kleiner ist als der innere
dimensionnellement stable jusqu'i une temp6ra- Durchmesser des Rohrs (26,
34) und daB eine   60   ture 6levee specifique en le portant 3 une ternpe-
Festklemmeinrichtung (20, 201) zurn Festklem-       rature superieure a
ladite temperature 6levde men eines wenigstens teilweise biaxial orientier-
sp6cifique tout en l'empechant de se contracter ten Rohrs (26, 34) aus dem
kristallisierbaren      axialement et radialement au moyen d'un man-
Polymer vorgesehen !st, um das Rohr an axialer     drin (10, 101, 102, 104)
puis en refroidissant le Schrumpfung zu hindern; und daB eine Zufuh-   65
tube (26,34) et en le retirant du mandrin, caract6- 8    15
0  125 013                       16 rise par les etapes consistant a
enfiler un tube (26,  tubulaire ouvert aux deux extr6mit6s, caracterise 34)
en polymere cristallisable oriente biaxiale-      en ce qu'on assure le
serrage du tube (26) en le ment en partie au moins, presentant au moins
serrant circonfirentiellement a ses deux extre- _t.une extreniite ouverte
sur un mandrin (10, 101,     mites. * 2, 104) dont Ia temperature est
inferieure 3 la    5  9. Procede selon la revendication 8, caracterise
'T~empdrature de transition vitreuse du polymbre et     en ce qu'on decoupe
le tube (26) en troncons dont le diametre exterieur est legerement inf6-
individuels avant que son contact avec le mandrin rieur au diametre
interieur du tube, a serrer le      (10, 101, 102, 104) ne soit interrompu.
tube (26, 34) pour I'empecher de se contracter          10. Procede selon
la revendication 9, caracterise axialement, A chauffer interieurement le
mandrin   to   en ce que le tube est decoupe par des couteaux (10, 101,
102, 104) pour porter le tube a une         (17) quipinetrent A travers le
matiriau du tube A temperature superieure a ladite temperature ele-
I'interieur de rainures peripheriques (22) du man- v6e specifique de facon
que, tout en etant em-        drin (10, 101, 102) pendant la rotation du
mandrin. peche de se contractor axialement, le tube entre,       11.
Procede selon l'une quelconque des reven- par retrait radial, en contact
avec le mandrin mais   15   dications 1 A 7 de fabrication d'un article
tubulaire soit empeche par celui-ci de poursuivre son retrait   (34) ferme
a une extremite (36), caracterise en ce radial, A maintenir le tube (26,
34) A ladite tempe-  qu'on utilise un mandrin (104) qui presente une rature
superieure pendant un temps suffisant          extremite fermee de forme
correspondante (38) et pour assurer le degre voulu de stabilite dimen-
I'on assure le serrage en serrant I'autre extremite sionnelle, a refroidir
le tube (26) jusqu'a une    20    ouverte du tube. temperature inferieure A
ladite temperature ele-        12. Procede selon la revendication 11,
caracte- v6e specifique, a interrompre le contact entre le     rise en ce
que l'extremite ouverte du tube est tube (26) et le mandrin (10, 101, 102,
104) en        serrie axialement contre un collet (42) s'tendant refoulant
du fluide sous pression A partir de         radialement sur le mandrin
(104). I'interieur du mandrin A travers une srie de trous    25  13.
Procede selon la revendication 11 ou 12, (16) prevus dans sa surface pour
constituer un        caract6rise en ce que I'extremite fermse (36) du
coussin de fluide entre le tube et le mandrin, et a   tube (34) est en
outre serree axialement contre retirer le tube du mandrin pendant que le
coussin     I'extremite fermee (38) du mandrin (104). de fluide est etabli.
14. Procede selon la revendication 3, ou 'une 2. Procede selon la
revendication 1, caracterise    30    quelconque des revendications 6 A 13,
utilisant en ce que le tube (26, 34) est ulterieurement         une srie de
mandrins creux verticaux (101, 102) A rechauffe jusqu'3 la temperature
eleves specifi-      haute conductibilite thermique, caracterise en ce que
sans contrainte pour I'elimination d'un retrait   que chaque mandrin
franchit par indexage des residuel.
postes actifs auxquels: 3. Procede selon la revendication 1 ou 2,   35
a) le tube (26) est enfile sur le mandrin (101, caractirise en ce que le
polymere est un polyester    102) dont la temperature est inferieure A la
tempe- lineaire sature et la temperature a laquelle le tube  rature de
transition vitreuse de polymere, (26,34) est porte sur le mandrin (10, 101,
102,104)     b) des moyens de serrage (20, 201) sont appli- est superieure
d'au moins 600C a la temperature       ques sur le tube (26) pour
l'immobiliser axiale- elevee specifique.                              40
ment, 4. Procede selon la revendication 3, dans loquel      c) un element
chauffant (28) est introduit dans le polymere est le polyterephtalate de
polyethy-      I'interieur du mandrin pour le porter A une tempe- lene, la
temperature elevee specifique est d'envi-    rature superieure d'au moins
60C a la tempira- ron 120C, et le tube (26, 34) est porte A une        ture
elevee specifique, temperature d'au moins 180C sur le mandrin (10,   45
d) ladite temperature supirieure est maintenue 101, 102, 104).
pendant un temps suffisant pour assurer le degre 5. Procede selon la
revendication 4, caracterise    voulu de stabilite dimensionnelle,    - en
ce que le tube (26, 34) est porte A une              e) I'element chauffant
(28) est retire, et le tube temperature d'environ 2400C sur le mandrin (10,
(26) est refroidi jusqu'au-dessous de la tempera- 101, 102, 104) pendant un
temps ne depassant    50   ture elevee specifique, pas 15 secondes.
f) les moyens de serrage (20,201) sont relAches, 6. Procidi selon 'une
quelconque des revendi-         g) les extremites du mandrin (101, 102)
sont cations precedentes, caracterise en ce qu'on          rendues etanches
et de l'air sous pression est 



donne A I'article tubulaire une forme qui s'ecarte   introduit dans
celui-ci et refoule a I'exteineur A de celle d'un tube cylindrique simple
en conferant    ss   travers de petits trous (16) de sa surface pour au
mandrin une forme complimentaire, que le          interrompre le contact
entre le tube 126) et le tube (26, 34) adopti en s'appliquant par retrait
mandrin (101, 102), et contre le mandrin (C0, 101, 102, 104).
h) Is tube (26) est retire du mandrin (101, 102). 7. Procede selon la
revendication 6, caracterise      15. Procede selon la revendication 14,
caracte- en ce qu'on fagonne sur l'article tubulaire des    60   ris en ce
que, apres refroidissement du tube (26), moulures peripheriques en
prevoyant sur le man-       le mandrin (101) est entratn6 en rotation et
des drin (10, 101, 102, 104) des saillies peripheriques   couteaux (17)
sont amenes en contact avec le correspondantes (24).
tube (26) pour le decouper en trongons indivi- 8. Procide selon l'une
quelconque des revendi-      duels. cations precedentes de fabrication d'un
article   65    16. Appareil pour Ia fabrication d'un article 91 |11
111*111| 1 |    17                   0 125 013                       18
tubulaire thermoplastique en un polymere cristal-    forme correspondante
(28) insere par l'autre ex- lisable qui est thermofixe de fagon A etre
dimen-    tr6mite. sionnellement stable jusqu'3 une temperature
19. Appareil selon l'une quelconque des reven- elevee specifique,
comprenant un mandrin (10,        dications 16 A 18, caract6rise en ce que
le mandrin 1K, 102,104) agenc6 pour empecher un tube (26,    5    (10r 101,
102, 104) presente des saillies p6riph6ri- I  en polymere cristallisable de
se contracter       ques de maniere A faconner des moulures p6ri-
a-ialement et radialernent, et un moyen de chauf-    pheriques dans le tube
contracte. fage (28) caracterise en ce que les moyens chauf-      20.
Appareil selon 'une quelconque des reven- fants sont propres a chauffer le
mandrin (10, 101,   dications 16 a 19, pour la fabrication de corps de 102,
104) interieurement et a porter par Ia l'article   10   recipient
multiples, caracterise en ce que le man- A une temperature sup6rieure a la
temperature        drin (10, 101) presente en surface une serie de elevee
specifique; et en ce que le diametre exte-    rainures peripheriques (22)
et est monte pour rieur du mandrin est legerement inferieur au
tourner autour de son axe, l'appareil comprenant diambtre interieur du tube
et en ce que des          encore un jeu de couteaux paralleles (17) qui
moyens de serrage (20, 201) sont prevus pour   15   peuventhtre
deplacdsvers le mandrin (10,101) et serrer un tube (26, 34) en polymere
cristallisable,  regus A l'interieur desdites rainures (22), pour oriente
biaxialement en partie au moins, pour        decouper un tube en polymere
(26) situe sur le empecher le tube de so contracter axialement; et
mandrin. en .ce qu'un moyen d'amenee de fluids sous             21.
Recipient pour aliment comprenant un pression (14, 141) est prevu pour
faire arriver du    20   corps cylindrique ouvert aux extremites (26) et, A
fluids sous pression depuis l'int6rieur du mandrin   chaque extremite du
corps, des moyens de ferme- (10, 101, 102,104) A travers une serie de trous
(16)  ture d'extremite (30, 31) constituent avec ledit perces dans sa
surface pour interrompre le           corps un recipient ferme, caracterise
en ce que contact entre le mandrin et le tube applique par     ledit corps
est en un polyt6rephtalate d'ethylene retrait sur lui.
25   cristallisable, ledit materiau du corps etant oriente kJ,.    17.
Appareil selon la revendication 16, caracte-  biaxialement et le corps du
recipient ayant ete rise en ce quo le mandrin (10, 101, 102, 104) est
thermofixe, tout en etant empeche de se contrac- creux et en un mat6riau a
haute conductibilite       ter radialement et axialement, A une temperature
thermique, et le moyen de- chauffage est un          d'environ 180 A
environ 2400C, de sorte que ledit element chauffant (28) qui pout  tre
insere a    30   recipient est apte A supporter des temperatures
l'interieur du mandrin creux.                        de remplissage A
chaud, de pasteurisation et de 18. Appareil selon la revendication 17,
caracte-   sterilisation allant jusqu'3 une temperature d'en- ried en ce
quo l'intnrieur du mandrin (10 ) s'ame-  viron 1200C sans subir, sur ses
dimensions li- nuise ldgerement vers une extremite de facon A
neaires, de retrait superieur A 3%. entrer en contact avec un element
chauffant de    35 40 45 50 55 60 65 10    


