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COMPLETE SPECIFICATION. 

Device and Process for Cooling an-Extruded Tubular. 
Thermoplastic Film. 

We, SHELL INTERNATIONALE RESEARCH 
MAATSCHAPPIJ N.V., a company organized 
under the laws of The Netherlands, of 30 
Carel van Bylandtlaan, The Hague, The 

S Netherlands, do hereby declare the inven­
tion, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly des­
cribed in and by the following statement: -

10 The invention relates to a device and pro-
cess for cooling an extruded tubular thermo­
plastic film. A process · is known for pro­
ducing thermoplastic film by the extrusion 
of a thin-walled thermoplastic tube through 

15 an annular orifice. Directly upon leaving 
the extrusion orifice the tubular film is ex­
panded by creating a pressure difference be­
tween the inner and outer space of the film 
tube, whilst the material of the tube is cooled 

20 by contacting its surface with a stream of 
air supplied by a cooling ring surrounding 
the tube. The cooled and expanded film 
tube p:isscs between rolls for flattening the 
tube which is then slit lengthwise and un-

25 folded to form a single sheet of film. The 
air used for cooling the freshly extruded 
film tube is discharged from the cooling ring 
through one or more openings therein. 
These openings are usually one or more 

30 narrow annular slits surrounding the ex­
truded tube. The air may be discharged 
from the cooling ring to impinge upon the 
surface of the film tube, or the air is directed 
predominantly in a direction parallel to the 

35 surface of the tube. In both cases once the 
air has been discharged through the air slits 
of the cooling ring it is guided along the 
surface of the tube by means of a guide 
wall. The guide wall may be formed by 

. 40 an annular wall clement mounted coaxially 
[Price 4.r. 6d.] 

in front of the cooling ring. The initial 
part of the guide wall may be formed by 
the inner wall of the cooling ring facing 
the tubular film. The guide wall can be 
shaped according to requirements, and may 45 
thus have a cylindrical, conical, convex or 
concave surface, or a combination of these. 
The shape of the guide wall is of particular 
importance if it is desired to reduce the 
pressure around the film tube in order to SO 
provide, or to assist in providing, the pres-
sure differential over the inner and outer 
space of the tube so as to cause it to ex­
pand. For thi.s purpose the guide wall can 
be so shaped that the annular conduit for 55 
the cooling air formed between the film tube 
and the guide wall comprises a restriction 
or throat, so that the stream of cooling 
air on passing the throat reduces the pres-
sure therein by Venturi action. 60 

The shape and position of the annular 
conduit for the cooling air around the film 
tube greatly influence the dynamics of the 
air stream, which in turn is of great im­
portance in the control of the present pro- 65 
duction method and the cooling efficiency 
o~~aincd. Therefore, if op~rating con­
ditions arc changed, for example by using 
an extrusion orifice of different diameter 

· or width, by changing the production speed 70 
or extrusion temperature, or by applying a 
different blow-up ratio of the tube the cool-
ing ring or at least the guide w~ll thereof 
must also be replaced. Furthermore it is 
difficult to predict what the most dc~irable 75 
d75

1
ign of t~e guid~ wall is for obtai.ning 

h!g11cst coolmf; efficiency and greatest pos­
sible production speed before tryina out 
various designs of a guide wa1l. 
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a device for cooling extruded tubular thermo- eluding a throat-like restriction for the flow 
plastic film which can be used under dif- of cooling lluid therethrough. 
fcrent process conditions and which is The invention will be explained further 
adapted to perform well under each of these by way of example with reference to the 

5 conditions. Accordingly, the invention pro- accompanying diagrammatic drawing, whiah 70 
vi<lcs a device for cooling an extruded tubu- shows in: 
lar thermoplastic film comprising a cooling Pig. I an apparatus for producing tubular 
ring adapted to supply a stream of gaseous film by extrusion, 
cooling 11uid circumferentially around the Pig. 2 one type of the cooling device of 

10 :mrfacc of the tubular film through one or the invention, in vertical section, 75 
more discharge openings in the ring, an Figs .. 3-4 a fragment of the guide wall 
annular guide. wall moun~e~ coaxially """'.ith of the cooling device of Fig. 2, in· top plan 
the cooling rmg for gu1dmg the coolmg view and in vertical section, respectively. 
fluid from the cooling ring along the tubular Figs. 5-6 the same as Figs. 3-4 but 

15 film, at least a portion of 'the guide wall with the guide wall in a more erect position, 80 
bein" mounted adjustably in a manner not and 
affecting the size and position of the said Figs. 7-1 I fragmentary view of various 
discharge openings in the C?oling ring,. ~nd embodiments of the cooling device of the 
adjustment means for varymg the pos1t1on invention, in vertical section. 

20 of the adjustable portion of the guide wall Tn Fig. 1 is illustrated an extruder 10, 85 
while maintaining the coaxial relationship which produces a tubular film 13 through 
thereof with the cooling ring. an annular orifice in the die head of the 

The invention has the advantage that with- extruder. The tubular film on being cx-
out changing from one type of guide wall to trudcd is inflated with air supplied through 

25 another (or without changing from one cool- a conduit in the die head, whereby the tube 90 
ing ring to another) the most desirable shap_e expands whilst it is being cooled at its pcri-
of the guide wall can be selected cxpcn- phcral surface by cooling air blown from a 
mentally in a quick and clicctivc manner. cooling ring which surrounds the tubular 
Jt is an important advantage that the shape film in coaxial position therewith. The 

30 of the guide wall can be modified during the cooling ring is generally designated by 95 
extrusion process, i.e. without the need to numeral 19, though in the various figures of 
fotcrrupt the extrusion. the drawing the design of the cooling ring 

In the device of the invention the guide may be different. The cooled and expanded 
wall can be adjusted independently of tubular film 13 is flattened between flatten-. 

35 the nart of the cooling ring in which ing boards 14 and drawn forward between 100 
the discharge openings for the cooling rotating drawing rolls l 5 which at the same 
air arc located, so that the guide wall time close the tubular film at this point to 
can be adjusted without affecting the maintain the inflation air within the tube. 
supply of cooling air. This distinguishes The cooling ring 19 is mounted on the die 

40 'the device of the invention from known end of the extruder so that the hot film 105 
cooling rings in which the inner face of the material is immediately contacted with cool­
cooling ring can be adjusted only to change ing air blown by this ring I 9. The air is 
the size or position of the air openings supplied to the cooling ring 19 through an 
formed in or by the inner face. In order air supply tube 16. In the cooling ring I9 

45 to maintain uniform flow conditions over · the air is uniformly distributed over the 110 
the circumference of the film tube it is circumference of the ring to produce a uni­
nccessary that the guide wall always be form flow of cooling air around the film 
maintained in a coaxial relationship with tube. On its way along the film tube the 
the film tube. Therefore the device of the cooling air is guided by an annular guide 

50 invention is so constructed that the guide wall I I mounted coaxially around the film 115 
wall is acljustahle from one coaxial position tube and defining therewith an annular flow 
to another. Thus the invention is not typic- path for the air. The required shape of 
ally directed to an adjustment mechanism this annular flow path is dependent on such 
for bringing: the guide wall from an eccentric conditions as the wall thickness and tem-

55 to a coaxial position, like centering screws. pcrature of the thermoplastic film and the 120 
The invention also comprises a process blow-up ratio (ratio of the expanded film 

for cooling extruded tubular thermoplastic tube diameter to the extrusion orifice dia­
film· by mem's of the above device. in which meter of the film). 
a pressure difference is maintained between The cooling ring I 9 and guide wall 1 l 

60 the inner and outer space of the tubular are shown separately in Fig. 2. The cooling 125 
film directly upon its extrusion for expan- ring 19 comnriscs an annular chamber 12 to 
sion of the tubular fi1111. and in -.yhieh the which the air supply tube 16 is con'nectcd. 
surface of the expanding portion of the The inner face 26 of the air chamber I 2 
tuhufar film and the guide wall of the device directly opposite the film tube 13 comprises 

65 between them form an annular passage in- a lower and an upper annular air slit 22 130 
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.and 23 respectively. Jn the chamber 12 an 
annular baffic plate 20 and a flow deviation 
ring 21 arc mounted. .On top of the cool­
ing ring 19 an internally threaded ring 24 

5 has been secured. Rotatable within the ring 
24 is an externally threaded adjustment ring 
25, which Ins an annular inner edge 27 in 
contact with the outer surface of the guide 
wall 11. The guide wall 11 is mounted 

10 with its lower end on the cooling ring 19 as 
a continuation of the inner face 26 thereof. 
As shown in the top views of Figs. 3 and 5, 
the guide wall 11 is composed 0f a large 
numhcr of trapezium shaped blade clements 

15 28 which arc mounted in circular arrange­
ment. The short and long parallel edges 
of the blades 28 form the lower and upncr 
cd!!c respectively of the guide wall 11. The 
blades 28 arc mounted with their non-

20 parallel edges in overlapping relationship, 
so that the blades 28 together form a closed 

· a!1nular guide wall 11 around the film tube. 
Each blade 28 is secured individually with 
its lower end to the cooling ring 19. The 

25 blades 28 arc normally thin metal blade 
clements which rest resiliently against the 
annular edge 27 of the adjustment ring 25. 
A suitable material for the blades is soft 
steel or beryllium copper. By rotation of 

30 the ring 25, for example by means of the 
handle '29 secured thereto, the inner edge 27 
in contact with the blades 28 is moved in a 
vertical direction, thereby allowing the 
upper ends of the blades 28 to move out-

35 wards bv their resilience or causing them to 
move towards the film tube 13, depending 
on whether the rin~ 25 is screwed into or 
out of the threaded ring 24. The cooling 
air supplied through air tube 16 is dis-

40 charged through the air slits 22 and 23 and . 
then~ flows through the annular passage 
formed between the inner face 26 with guide 
wall 11 and the surface of the film tube. 
This annular passage comprises a restriction 

45 17 which acts as the throat of a Venturi­
tubc. so· that the stream of cooling air pass· 
ing the throat at high velocity will create a 
zone of reduced pressure around the film 
tube in the throat. thereby causing or assist· 

50 ing in the expansion of the film tube. The 
dimensions and locations of the Venturi 
throat arc of great importance in the cool­
ing of the film, and the apparatus of Fig. 2 
allows the selection of ·a Venturi throat from 

55 a wide and continuous range of designs. 
The 11djustment ring 25 can be rotated dur­
ing the extrusion process to find the most 
suitable shape for the guide wall 11. Jn 
Figs. 3-4 and 5-6 the position of the 

60 blades 28 is shown in a low and a high posi­
tion of the adjustment ring 25 resocctivcly. 

In the embodiment shown in Fig. 7 the 
hbrle · clf~mcnts 28 arc SP.c11rP.1I with thf!ir 
lower ends to a top ring 32 which is thread­

. 65 ably mounted within the cooling ring 19. The 

upper ends of the blade clements 28 arc 
fixedly secured to a ring pla'te 31 which is 
mounted by rricans of threaded holts 30 to 
the top ring 32. By screwing the bolts 30 
in or out of the top ring 32 the upper ends 70 
of the blade clements 28 arc displaced in 
a vertical direction. Jn a fixed position of 
the upper ends of the blade clements 28 the . 
contour thereof can be varied by screwing 
up or down an adjustment ring 33 which 75 
is thrcadably mounted in the top ring 32. 
The resilient blade clements 28 arc so 
mounted that they engage the inner edge 34 . 
of the ring 33 in the lowest position thereof. 
By screwing up the adjustment ring 33 the 80 
blade clements 28 will then remain in con-
tact with the inner edge 34 of the adjust­
ment ring, and the blade clemc,nts will there-
by assume a contour as indicated in Fig. 7 
with cl.ashed lines for various positi9ns of SS 
the adjustment ring 33. 

Yet another embodiment of the invention 
is shown in Fig. 8. Jn this construction the 
blade clements 28 arc supported between 
their ends by hinges 35 allowing pivotable 90 
movement of the blade clements at this 
point in a vertical plane. The hinges 35 are 
carried by a ring plate 36. The lower ends 
of the blade clements 28 arc slidably located 
within an annulnr trough 37 formed at the 95 
bottom of the inner face of the cooling ring 
19. The upper ends of the blade clements 
engage an upper adjustment ring 39, and a 
lower adjustmcMt ring 38 contacts the blades 
between their lower ends and the point con- 100 
ncctcd to the hinges 35. The upper adjust­
ment ring 39 is thrcadably mounted on the 
ring plate '.\6, and, in turn, the ring pbte 36 
is threadably mounted on the lower adjust­
ment ring 38. Finally, the lower adjustment 105 
ring 38 is threadably mounted on the cool-
ing ring 19. The direction of displacement 
of these adjustable parts 39, 36 and 38 is 
vertical. It will be noted that by ad iust-

' ment of any of the adjustable parts 39. 36 110 
or 38 the higher located members of these 
ad,iustable parts will also move up or down, 
whereas the JOwcr positioned members will 
not be displaced. For example, when 
screwing up hinge plate 36, the upper adjust- llS · 
mcnt ring 39 will movq with it, but the 
lower adjushncnt ring 38 will maintain its 
position relative to the cooling ring 19. 

In Fig. 9 the guide wall is formed by a 
single clement, viz. a continuous spirally 120 
wound resilient metal strip 41. The various 
windings of the strip 41 overlap each other 
so that a closed wall is formed. The lower 
end of the strip 41 is fixedly secured to the 
top plate 18 of the cooling ring 19 whcrc11s 125 
the upper end of the strip 41 is fixedly 
secured to an adjustment ring 40 which is 
threadably mounted on the cooling ring 19 
for vertical displacement of the upper end 
of the strip 41. The strip 41 is so mounted 130 
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.r that on rotation of the ring 40, causing the 
upper end ·of the strip 41 to move down­
ward, the strip 41 is wound up further, so 
that any tendency of the strip 41 to become 

5 more loosely wound with spacings between 
the windings as a result of the vertical com­
pression of the strip is compensated for by 
add~d windings to the strip 41. However, 
a slight spacing between two adjacent wind-

10 ings is generally tolerable. 
In Fig. IO two air chambers 42, 43 are 

mounted above each other on the cooling 
ring 19. The inner wall of the chambers 
42, 43 facing .the film tube is formed of a 

15 sheet 44 of flexible and elastic material such 
as rubber. The sheet 44 is. secured at its 
top to the top plate of the upper chamber 
42 and at its bottom to the bottom plate 
of the lower chamber 43. The sheet 44 is 

20 also secured to the common intermediate 
wall between the two chambers 42; -43. 
Each of the two chambers 42, 43 is separ­
ate!y connected to a source of ·pressure, 
which may be super-atmospheric pressure 

25 or vacuum, as desired. By controlling the 
pressure in chamber 42, 43 the contour of 
the sheet 44 forming the guide wall for the 
cooling air discharged from air slit 45 of the 
cooling ring can be varied. 

30 Ir:i Fig. 11 the guide wall is formed by a 
flexible and elastic sheet 50 which is secured 
at its outer face at regular intervals over 
its circumference to a series of resilient 
strips 49 extending in vertical planes. The 

35 lower ends of the strips 49 are fixedly 
mounted on the cooling ring 19, and the · 
upper ends of the strips 49 are also mounted 
ii:t fixed relationship relative to the cooling 
rmg 19. Between these two ends the strips 

40 49 arc hingeably connected to one end of 
swivel rods 48, of which the other ends are 
hingcably secured to vertically displaccable 
action rods 47. The hinges at both ends 
of swivel rods 48 allow pivotin.,. movement 

45 thereof in a vertical plane. The° action rods 
47 arc slidably mounted with their lower 
ends in a horizontal annular groove of an 
adjustment ring 46 which can be screwed 
vertically up or down on the cooling ring 

SO 19. The rods 47 do not rotate with the ring 
46 b~t move up or down therewith, thereby 
movmg the rods 48 to vary the shape of the 
sheet 50. 

Various embodiments of the invention have 
SS been shown in the drawing, but it will be 

clear that many other designs arc possible, 
for example those combinin.,. the features 
of the cooling devices shown ln the various 
figures. Thus the guide wall may be fixedly 

60 mounted at its lower and/or top end, or be­
tween these ends. The guide wall may be 
~ingcably secured to vertically movable ad-
1ustment mem~ers •. as in Fig. 8, or to pivot­
able arms. as m Fig. 11. Thus the inven-

tion is not limited to any particular form 65 
of adjustment means. 

It should be understood that in the con­
structions shown in the drawings parts not 
indispensable for a good· understanding of 
the invention have been omitted, for ex- 70 
ample, insulation means on the extrusion 
die for avoiding direct contact of the cool· 
ing fluid with this die. 

WHAT WE CLAIM IS:-
1. Device for cooling extruded tubular 75 

thermoplastic film, comprising a cooling ring 
adapted to supply a stream of gaseous cool-
ing fluid circumferentially around the sur-
face of the tubular film through one or more 
discharge openings in the ring, an annular 80 
guide wall mounted coaxially with the cool-
ing ring for guiding the cooling fluid from 
the cooling ring along the tubular film •. at 
least a portion of the guide wall being 
mounted adjustably in a manner not affect- 85 
ing the size and position of the said dis­
charge openings in the cooling ring, and ad­
justment means for varying the position of 
the adjustable portion of the guide wall 
while maintaining the coaxial relationship 90 
thereof with the cooling ·ring. 

2. Device as claimed in claim 1, in which 
the diameter of the adjustable portion of 
the guide wall is variable by the adjustment 
means. 95 

3. Device as claimed in claim 2, in which 
the guide wall is composed of a plurality 
of resilient blade-shaped elements mounted 
beside each other in the circumferential 
direction of the guide wall, each of the 100 
elymcnts being operatively connected to the 
adjustment means. 

4. Device as claimed in claim 3, in which 
, the adjoining edges of the blade-shaped ele-

ments overlap each other. 105 
5. Device as claimed in claim 3 or 4 

in which the blade-shaped elements hav~ 
the shape of a trapezium. 

6. Device as claimed in any one of 
claims 3 to 5, in which the blade-shaped 110 
elements between the ends thereof are in 
slidable engagement with a contacting mem-
ber of the a?justm.,ent means, t~e contacting 
member bemg d1splaceable m the axial 
direction of the guide wall. 115 

7. Device as claimed in claim 6, in which 
the ends of the blade-shaped clements 
nearest the cooling ring arc mounted fixedly 
relative to the cooling ring. 

8. Device as claimed in any one of 120 
claims 3 (o 6, in which the blade-shaped 
elements between the ends thereof are 
hingeably secured to an adjustment member 
of the adjustment means, the adjustment 
member being displaceable in the axial direc· 125 
tion of the guide wall. 

9. Device as claimed in claim 8, in which 
the blade-shaped elements are hingeably 
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that on rotation of the ring 40, causing the 
upper end ·of the strip 41 to move down­
ward, the strip 41 is wound up further, so 
that any tendency of the strip 41 to become 

5 more loosely wound with spacings between 
the windings as a result of the vertical com­
pression of the strip is compensated for by 
add?d windings to the strip 41. However. 
a slight spacing between two adjacent wind-

10 ings is generally tolerable. 
In Fig. 10 two air chambers 42, 43 arc 

mounted above each other on the cooling 
ring 19. The inner wall of the chambers 
42, 43 facing .the film tube is formed of a 

15 sheet 44 of flexible and elastic material such 
as rubber. The sheet 44 is. secured at its 
top to the top plate of the upper chamber 
42 and at its bottom to the bottom plate 
of the lower chamber 43. The sheet 44 is 

20 also secured to the common intermediate 
wall between the two chambers 42, 43. 
Each of the two chambers 42, 43 is separ­
ately connected to a source of pressure, 
which may be super-atmospheric pressure 

25 or vacuum, as desired. By controlling the 
pressure in chamber 42. 43 the contour of 
the sheet 44 forming the guide wall for the 
cooling air discharged from air slit 45 of the 
cooling ring can be varied. 

30 I~ Fig. 11 the guide wall is formed by a 
flexible and elastic sheet 50 which is secured 
at its outer face at regular intervals over 
its circumference to a series of resilient 
strips 49 extending in vertical planes. The 

35 lower ends of the strips 49 are fixedly 
mounted on the cooling ring 19, and the · 
upper ends of the strips 49 are also mounted 
i~ fixed relationship relative to the cooling 
rmg 19. Between these two ends the strips 

40 49 are hingeably connected to one end of 
swivel rods 48, of which the other ends are 
hinp:cably secured to vertically displaccable 
action rods 47. The hinges at both ends 
of swivel rods 48 allow pivoting movement 

45 thereof in a vertical plane. The action rods 
47 arc slidably mounted with their lower 
ends in a horizontal annular groove of an 
adjustment ring 46 which can be screwed 
vertically up or down on the cooling ring 

50 I 9. The rods 47 do not rotate with the ring 
46 b!-lt move up or down therewith, thereby 
movmg the rods 48 to vary the shape of the 
sheet 50. 

Various embodiments of the invention have 
55 been shown in the drawing. but it will be 

clear that many other designs arc possible, 
for example those combining the features 
of the cooling devices shown in the various 
figures. Thus the guide wall may be fixedly 

60 mounted at its lower and/or top end, or bc­
t~een these ends. The guide wall may be 
~mgeably secured to vertically movable ad-
1ustmcnt mem~ers, .as in Fig. 8, or to pivot­
able arms. as m Fig. 11. Thus the inven-

tion is not limited to any particular form 65 
of adjustment means. 

It should be understood that in the con­
structions shown in the drawings parts not 
indispensable for a good· understanding of 
the invention have been omitted, for ex- 70 
ample, insulation means on the extrusion 
die for avoiding direct contact of the cool-
ing fluid with this die. 

WHAT WE CLAIM IS: -
1. Device for cooling extruded tubular 75 

thermoplastic film, comprising a cooling ring 
adapted to supply a stream of gaseous cool-
ing fluid circumferentially around the sur-
face of the tubular film through one or more 
discharge openings in the ring, an annular 80 
guide wall mounted coaxially with the cool-
ing ring for guiding the cooling fluid from 
the cooling ring along the tubular film •. at 
least a portion of the guide wall being 
mounted adjustably in a manner not affect- 85 
ing the size and position of the said dis­
~harge openings in the cooling ring, and ad-
1ustment means for varying the position of 
the adjustable portion of the guide wall 
while maintaining the coaxial relationship 90 
thereof with the cooling ·ring. 

2. Device as claimed in claim 1, in which 
the diameter of the adjustable portion of 
the guide wall is variable by the adjustment 
means. 95 

3. Device as claimed in claim 2, in which 
the guide wall is composed of a plurality 
of resilient blade-shaped elements mounted 
beside each other in the circumferential 
direction of the guide wall, each of the 100 
clymcnts being operatively connected to the 
adjustment means. 

4. Device as claimed in claim 3, in which 
the adjoining edges of the blade-shaped ele-
ments overlap each other. 105 

5. Device as claimed in claim 3 or 4 
in which the blade-shaped clements hav~ 
the shape of a trapezium. 

6. Device as claimed in any one of 
claims 3 to 5, in which the blade-shaped 110 
clements between the ends thereof are in 
slidablc engag_ement with a contacting mem-
ber of the ad1ustment means, the contacting 
member being displaccable in the axial 
direction of the guide wall. 115 

7. Device as claimed in claim 6, in which 
the ends of the blade-shaped clements 
near~st the cooling _ring arc mounted fixedly 
relative to the coolmg ring. 

8. Device as claimed in any one of 120 
claims 3 (o 6, in which the blade-shaped 
elements between the ends thereof are 
hingeably ~ecurcd to an adjustment member 
of the ad,1ustmcnt means, the adjustment 
member being displaceable in the axial direc- 125 
tion of the guide wall. 

9. Device as claimed in claim 8, in which 
the blade-shaped elements are hingeably 
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secured to the adjustment member at a loca­
tion between a concave and a convex curved 
portion of each blade-shaped clement. 

10. Device as claimed in claim 2, in 
which the guide wall is formed by a spirally 
wound resilient strip of material of which 
the end nearest the cooling ring is mounted 
fixedly relative to the cooling ring and of 
which the other ·end is secured to a ring 
member of the adjustment means which is 
threadably mounted for displacement of the 
ring member in the axial direction of the 
guide wall. · 

11. Device as claimed in claim 2, in 
which the guide wall is formcq by wall 
members of at least two superimposed 
annular chambers, these wall members being 
made of flexible and elastic sheet material, 
and the annular chambers each being in 
communication with means for varying the 
pressure in the annular chambers to vary 
the shape of the elastic sheet. 

12. Device as claimed in claim 2, .In 
which the guide wall is formed by a flexible 
and elastic sheet which is secured to a plur." 
ality of support elements extending in axial 
planes of the guide wall in regular arrange-. 
mcnt around the circumference thereof, the 

support ckmcnts being hingeably connected 
to an adjustment member of the adjustment 
means, the adjustment member being dis­
placcable in the axial direction of the guide 
wall. · 

13. Device for cooling extruded tubular 
thermoplastic film, substantially as described 
with reference to Figures 2-6, 7, 8, 9, 10 
or 11 of the drawings. 

14. Process for cooling extruded tubular 
thermoplastic film by means of the device 

30 

35 

as claimed in any one of the preceding 40 
claims, in which a pressure difference is 
maintained between the inner and outer 
space of the tubular film directly upon its 
extrusion for expansion of the tubular film, 
and in which the surface of the expanding 45 
portion of th~ tubular film and the guide 
wall of the device between them form an 
annular passage including a throat-like re­
striction for the flow of cooling fluid there· 
through. 50 
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Page 4, line 30, after nisn insert "also". 
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