
second piece of the sleeve which was 4 inches  ber (23) is 18 inches long
and had 192 equi- 



long 45.4 millimeters in diameter and had 80  spaced holes of O.032 inches
diameter on its      equispaced holes on its inner surface.  Cold  inner
surface.                          30      air was supplied to around the
tube from, this    Air was supplied from chambers (20), (21)  5  sleeve to
which the air was supplied at 35  and (22) at a pressure of 50 p.s.i. which
gener-     pounds square inch.                        ated a pressure of
5.5 p.s.i. between the tube       Tubular film having a diameter of 45
milli-  and the sleeve. The air supplied from chim-     meters and a wall
thickness of between 102  ber (20) raised the temperature of the inner 35 



and 106 gauge, i.e. between 25.9 and 263  surface of the chamber to
205[err]C whereas the 10  microns was obtained and the area shrinkage
temperature of chamber (21) was 212[err]C and     of the film was found to
be 6.31% at 140[err]C.  that of (22) was 220[err]C. Cold air was supplied
to around the tube from chamber (23) at a                     EXEMPLE2
presure 55 p.s.i.                                             40       The
film prepared as described above was   The chambers were spaced slightly
apart     fed directly from the stretching zone to the  from each other and
a single row of 12 holes 



15  heat setting zone illustrated in Figure 2. The  equally spaced around
the circumference of     tube (19) (see Figure 2) was fed to the zone  the
sleeve and having a diameter of 0.090     at 103 ft/minute and the air
pressure inside  inches each  are formed between adjacent 45     the tube
was 9 p.s.i The tube was set by  chambers to vent the space between the
tube   hot air which was supplied to around the and the sleeve to
atmosphere. 20  tube from chambers (20), (21) and (22) and   The tubular
film obtained was withdrawn     cold air was supplied from chamer (23), all
from the heat setting zone at 105  ft/minute 



the chambers had an internal diameter of  and had a final diameter of 45.5
milimeters 50     45.7 millimeters. Chambers (20),(1) and  and a wall
thickness of between 102 and 106     (22) were all 17[err] inches long and
each had  gauge i.e. between 25.9 and 26.9 microns. 25  184 equispaced
holes of 0.032 inches diameter  The area shrinkage of the film was measured
on its inner surface through which the hot air  at various temperatures and
found to be as     was supplied to around the tube. The cham-  follows:
55  



Temperature [err]C            Area Shinkage%
120                        4.5             130                       5.4
140                        6.2 



150               8.5                                 160
10.9                                 170                       13.5 180
16.1 



WHAT WE CLAIM IS:                        of  crystalline  or
crystallisable  thermo-  70       1.   A process for the heat stabilisation
of  plastic material, shock  cooling  the  ex-     tubular films of
oriented thermoplastic mater- truded  tube  reheating  the  tube  to a 60
ials comprising feeding a tube of oriented film  temperature below its
melting point at which 



filled with gas under pressure through a zone      it may be stretched to
orient it, stretcing the     in which it is heated to the required heat
set- tube in a direction transverse to its direction  75 ting temperature,
in which zone gas is sup-  of extrusion by internal  gas pressure and
plied under pressure to the outside of the  stretching the tube in its
direction of extru- 65  tube to prevent any undesirable expansion of  sion
by withdrawing the tube at rate greater     the tube.
than that at which it is fed to the stretching       2. A continuous
process for the production  zone, continuously feeding the tube from the 



of heat set tubular film of oriented thermo-  zone in which it has been
expanded into a     plastic  material  by  extruding a  tube zone in which
heat setting is effected by      
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6     second piece of the sleeve which was 4 inches  ber (23) is 18 inches
long and had 192 equi     long 45.4 millimeters in diameter and had 80
spaced holes of 0.032 inches diameter on its     equispaced holes on its
inner surface. Cold  inner surface.                                30
air was supplied to around the tube from this    Air was supplied from
chambers (20), (21)  5  sleeve to which the air was supplied at 35  and
(22) at a pressure of 50 p.s.i. which gener- 



pounds square inch.                          ated a pressure of 5.5 p.s.i.
between the tube        Tubular film having a diameter of 45 milli-  and
the sleeve. The air supplied from cham-     meters and a wall thickness of
between 102  ber (20) raised the temperature of the inner 35     and 106
gauge, i.e. between 25.9 and 26.9  surface of the chamber to 205[err]C
whereas the 10  microns, was obtained and the area shrinkage  temperature
of chamber (21) was 212[err]C and     of the film was found to be 6.31% at
140[err]C.  that of (22) was 220[err]C. Cold air was supplied
to around the tube from chamber (23) at a 



EXAMPLE 2                    pressure of 55 p.s.i.
40       The film prepared as described above was    The chambers were
spaced slightly apart     fed directly from  the stretching zone to the
from each other and a single row of 12 holes 15  heat setting zone
illustrated in Figure 2. The  equally spaced around the circumference of
tube (19) (see Figure 2) was fed to the tone  the sleeve and having a
diameter of 0.090     at 103 ft/minute and the air pressure inside  inches
each are formed between adjacent  45     the tube was 9 p.s.i. The tube was
set by  chambers to vent the space between the tube 



hot air which was supplied to around the  and the sleeve to atmosphere. 20
tube from chambers (20), (21) and (22) and    The tubular film  obtained
was withdrawn     cold air was supplied from chamber (23), all  from the
heat setting zone at 105 ft/minute     the chambers had an internal
diameter of  and had a final diameter of 45.5 millimeters  50     45.7
millimeters. Chambers (20), (21) and  and a wall thickness of between 102
and 106     (22) were all 17[err] inches long and each had  gauge, i.e.
between 25.9 and 26.9 microns. 25  184 equispaced holes of 0.032 inches
diameter  The area shrinkage of the film was measured 



on its inner surface through which the hot air  at various temperatures and
found to be as     was supplied to around the tube. The Cham-  follows:
55                             Temperature [err]C         Area Shrinkage %
120                         4.5 



130                          5.4                                  140
6.2                                  150                          8.5  



160                         10.9                                  170
13.5                                  180                         16.1   



WHAT WE CLAIM IS:-                         of  crystalline  or
crystallisable  thermo-  70       1.  A process for the heat stabilisation
of  plastic material,  shock  cooling  the  ex-     tubular films of
oriented thermoplastic mater-  truded  tube, reheating  the  tube  to a 60
ials  comprising feeding a tube of oriented film temperature below its
melting point at which     filled with gas under pressure through a zbone
it may be stretched to orient it, stnetchiing the     in which it is heated
to the required heat set-  tube in a direction transverse to its direction
75 



ting temperature, in which zone gas is sup-  of extrusion by internal gas
pressure and     plied under pressure to the outside of the  stretching the
tube in its direction of extru- 65  tube to prevent any undesirable
expansion of  sion by withdrawing the tube at a rate greater     the tube.
than that at which it is fed to the stretching       2. A continuous
process for the producton  zone, continuously feeding the tube from the  80
of hear set tubular film of oriented thermo-  zone in which it has been
expanded into a     plastic  material  by  extruding  a  tube zone in which
hear setting is effected by 
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7    means which grips the tube to withdraw it in  drawings, Figure 1 of
which accompanied the its direction of extrusion but does  not form
provisional specification and Figure 2 of which     an air-tight seal in
the tube so that the inter- accompanies this specification.     nal gas
pressure is maintained within the tube    14. Heat set films of oriented
thermoplastic 5   beyond the means which grips the tube and  materials
whenever made by a process accord-  70     into the heat setting zone where
the tube is  ing to any of the preceding claims. 



heated to the required heat setting tempera-    15. Polyethylene
terephthalate film having     ture and where gas under pressure is supplied
an area shrinkage of less than 10% when held     around the outside of the
tube to prevent any  at 140[err]C for 1 minute whenever prepared by 10
undesirable. expansion of the tube.        a process according to any of
Claims 1 to .14. 75       3. A process according to Claim 1 or Claim   16.
An apparatus for the production of heat     2 in which the gas which is
supplied under  set tubular films of oriented thermoplastic     pressure
to the outside of the tube is heated  materials comprising  annular
extrusion die, 



to the temperature at which the tubular film  means for drawing off the
tube from  the ex- 15  is to be heat set.
trusion die, means for cooling the extruded  80       4. A process
'according to any of the pre-  tube, means to reheat the tube to the
tempera-     ceding claims in which the tubular film is  ture at which it
should be stretched to orient     heat set by passing through a sleeve, and
air  it, means for supplying in inflation pressure to     under pressure is
supplied around the tube  within the tube, means for preventing the 20
between the tube and the sleeve to prevent  inflation pressure from
rupturing the extrud-  85 



any undesirable expansion of the tube.    ing material, means for hauling
off the tube       5. A process according to Claim 4 in which  after
inflation at a speed greater than that at     the gas is supplied through
holes in the sleeve.  which it is drawn off from the extrusion die     6. A
process according to Claim 4 or Claim  which does not collapse the expanded
tube 25 5 in which the heat setting zone is divided  across its entire
width, and, beyond the said  90     into at least two sections 'and the
space be-  hauling off means, means for surrounding the     tween the tube
and the sleeve is vented to  expanded tube, and means to heat the tube 



atmosphere between the sections off the heat  to the required heat setting
temperature, and     setting zone through holes in the wall of the  means
to supply gas under pressure to between 30  sleeve sufficiently small to
prevent the tube  the expanded tube and the means surrounding  95     from
being blown outwardly through the holes.  it to prevent undesirable
expansion of the tube,       7. A process according to Claim 6 in which
and means to collapse the heat set tube across     the tube is cooled by
supplying cold gas under  its entire width and to withdraw the tube from
pressure around the tube immediately after  the heat setting zone. 



35  heat setting.                                    17. An apparatus
according to Claim  16  100       8. A process according to Claim 7 in
which  in which the means to cool the extruded tube     heat setting is
effected by maintaining heated  comprises an external water bath.     gas
around the tube at a pressure which pre-    18. An apparatus according to
Claim 16 in     vents any undesirable expansion of the tube.  which the
means to cool the extruded tube 40    9. A process according to Claim 7 or
Claim  comprises a cooled mandrel within the tube 105     8 in which the
tube is heat set by passing  over which the tube passes. 



through a sleeve which consists of at least two  19. An apparatus according
to Claim 16 in     parts, and gas heated to the required heat  which the
extruded tube is cooled by passage     setting temperature and under a
pressure suf-  through an external water bath and over a 45  ficient to
prevent any undesirable expansion  cooled mandrel within the tube.
110     of the tube is supplied between the tube and  20. An apparatus
according to any of Claims     the sleeve in the first part of the sleeve
and   16 to 19 in which the means for drawing the     cold gas under a
pressure sufficient to prevent  tube from the extrusion die does not
collapse 



expansion of the tube is supplied between the  the tube across its entire
width. 50  tube and the sleeve in the second part of the    21. An
apparatus according to Claim  20  115     sleeve,
in which the draw off means comprises a pair        10. A process according
to any of the pre-  of nip rolls of width less than that of the     ceding
claims in which the means which finally  collapsed tube so that only the
central portions     collapses the heat set tube stretches the tube  of the
collapsed tube are brought together in 55  in its longitudinal direction as
it passes through  the nip.                                120 



the heat setting zone.                          22. An apparatus according
to any of Claims        11. A process according to any of the pre-  16 to
21 in which the inflation pressure is     ceding claims in which the
oriented thermo-  supplied to within the tube through a pipe     plastic
material is polyethylene terephthalate.  passing through the extrusion die.
60    12. A process according to Claim  11 in    23. An apparatus according
to any of Claims 125     which the film is heated to a temperature in  16
to 22 in which the means which hauls the     the range 150[err]C to
240[err]C during heat set-  tube off after it has been inflated comprises a



ting.                                         pair of nip rolls of width
narrower than the        13. A process substantially as hereinbefore  width
of the collapsed expanded tube. 65  described with particular reference to
the    24. An apparatus according to any of Claims 130     
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means surrounding the  in which means is provided to supply gas    expanded
tube comprises a tubular sleeve.  heated to the required heat setting
temperature 



25. An apparatus according to Claim 24 in  and under a pressure sufficient
to prevent any     which the tubular sleeve comprises an annular
undesirable expansion of the tube to around 5  hollow chamber and is
perforated or its in-  the tube through the holes in the first section  35
terior surface and gas under pressure is sup-  and means is provided to
supply cold gas under     plied to the chamber.                        a
pressure sufficient to prevent any expansion       26. An. apparatus
according to Claim 25  of the tube to around the tube through the     in
which the tubular sleeve is divided into  holes  the second section of the
sleeve. 



10  sections and the space between the thermo-    32. An apparatus
according to any of claims  40     plastic tube and the tubular sleeve is
vented  16 to 31 in which the means to collapse the     to atmosphere
between the sections.        heat set tube comprises a pair of nip rolls
27. An apparatus according to Claim 26  which extend across the whole width
of the     in which the space is vented through holes  collapsed tube. 15
which are sufficiently small to prevent the tube    33. An apparatus
substantially as herein  45     from being blown through the holes,
before described with paticular reference to 



28. An apparatus according to any of Claims  the drawings, Figure 1 of
which accompanied     16 to 27 provided with means for cooling the  the
provisional specification and Figure 2 of     beat set tubular film  while
preventing any  which accompanies this specification. 20  expansion of the
tube.                         34. A process subsantially as hereinbefore
50       29. An apparatus according to Claim 28 in  described with
particular reference to the Ex-     which the means for cooling the heat
set tubu-  amples.     lar film  comprises a sleeve surrounding the   35.
Tubular polyethylene terephthalate film 



tube together with means for supplying cold  made by the use of the
apparatus of Claims 25  gas under pressure to between the the and  16--33
having an area shrinkage, as herein     the sleeve.
before defined, of less than 10%  when held       30. An apparatus
according to Claim 29 in  freely at 140[err]C for 1 minute.     which the
sleeve is a continuation of the sleeve     claimed in Claim 24.
P. C. BAWDEN, 30    31. An apparatus according to Claim 26          Agent
for the Applicants. 
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