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(57) Abréegée/Abstract:

Apparatus for blow-moulding a parison Is disclosed, comprising a mould (12) defining a cavity (16) into which a parison (18) may
be Iintroduced for blow-moulding, a die (26) for extruding the parison Into said cavity, and means for blowing a gas around the
outside of the parison In said cavity, characterised in that the means for blowing a gas around the parison comprises a) a distributor
(22) located at the entrance of the mould cavity for emitting gas around the circumference of the parison, and b) means (28) for
Injecting gas directly into said distributor, wherein during use the die (26) Is separated from the distributor (22) by unenclosed

space.
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(57) Abstract: Apparatus for blow-moulding a parison is disclosed, comprising a mould (12) defining a cavity (16) into which a
parison (18) may be introduced for blow-moulding, a die (26) for extruding the partson into said cavity, and means for blowing a
gas around the outside of the parison in said cavity, characterised in that the means for blowing a gas around the parison comprises
O a) a distributor (22) located at the entrance of the mould cavity for emitting gas around the circumference of the parison, and b)
means (28) for injecting gas directly into said distributor, wherein during use the die (26) is separated from the distributor (22) by

unenclosed space.
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BLOW MOULDING APPARATUS
The present invention relates to an improved method and apparatus for blow
moulding hollow articles, such as pipes, sectional tubing, containers and the like. In

particular, though not exclusively, the present invention relates to an improved method

and apparatus for blow moulding curved or bent pipes.

Various methods of blow moulding hollow articles are known. Typically, such
methods involve extruding a tubular formation of a thermoplastics material through an
orifice to form a parison, which 1s subsequently expanded in a blow mould. The parison
may be assisted through the mould, for example, by gravity or by a combination of
gravity and suction. An example of the latter is described in US 4645447 .

EP 705678 A discloses a moulding apparatus and process in which a flow of air or
other gas 1s provided between the outside of the parison and the wall of the mould
cavity as the parison drops through the cavity. This is said to facilitate the passage of
the parison through the mould cavity. The apparatus disclosed provides an airtight
cover between the top of the mould and the die from which the parison is extruded. Air
is injected into the space enclosed by the cover, from where 1t passes down into the
mould cavity itself around the outside of the parison. This arrangement has certain
disadvantages. In particular, the presence of the cover means that it 1s not possible to
observe visually the passage of the parison from the die into the mould cavity. This 1s
significant because 1t 1s often necessary to make minor adjustments to the extruder in
order to ensure that the parison drops straight, or that the output speed or parison
diameter are correct, especially when introducing a new feedstock or a new batch of the

same feedstock. Adjustments can take up to 20 blow-moulding cycles. If the parison
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can be observed passing out of th.e die and into the mould, it is possible to make such
adjustments whilst the process continues. However in the case of EP 705678A, it
would be necessary to halt the process and remove the cover every time a minor
adjustment needed to be made. Additionally, the fact that the air is injected into the
large chamber enclosed by the cover before passing down into the mould cavity means
that 1t is less easy to control the passage of the air within the mould cavity. This can
lead to problems such as vibration of the parison as it descends in the cavity. A further
disadvantage of this construction 1s that after blow-moulding a parison, there is a
portion of plastics material left between the die and the top of the mould. This must be
removed before the next parison 1s dropped, and the presence of the cover makes this a
more complex and time-consuming procedure.

We have now found a way to alleviate the abovementioned disadvantages. This is
achieved by the present invention which provides an apparatus for blow-moulding a
parison, comprising a mould defining a cavity into which a parison may be introduced
for blow-moulding, a die for extruding the parison into said cavity, and means for
blowing a gas around the outside of the parison 1n said cavity, characterised in that the
means for blowing a gas around the parison comprises a) a distributor located at the
entrance of the mould cavity for emitting gas around the circumference of the parison,
and b) means for 1njecting gas directly into said distributor, wherein during use the die
1s separated from the distributor by unenclosed space.

Preterably the distributor 1s arranged such that gas injected into it 1s distributed
around the circumierence of the parison before coming into contact with the parison. It
1s also preferred that the gas does not come into contact with any part of the parison
until that part is located within the mould cavity. Blowing air directly onto the parison,
especially betore the parison 1s inside the mould cavity, may result in excessive or
asymmetric forces on it, causing it to distort or not to fall straight.

Preferably the distributor 1s an annular arrangement located at the entrance of the
mould cavity, having a central aperture for passage of the parison, an opening for
attachment to a supply of gas, and at least one opening facing into the mould cavity for
egress of the gas around the outside of the parison. The opening or openings for egress

of the gas are suitably located so as to ensure an even distribution of gas around the

circumference of the parison.
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In a preferred construction, the distributor comprises an annular piece which fits
over the opening of the mould cavity, and has an internal annular chamber opening into
the mould cavity and connected to an external source ot gas. The inner wall of the
internal annular chamber preferably defines the central aperture through which the
parison enters the mould cavity. Gas injected into the internal chamber thus exits the
chamber through its annular opening around the outside ot the parison. In one
embodiment the annular chamber 1s divided into two concentric chambers by a
cylindrical wall, the chambers being connected above the wall. The outer chamber
receives the injected gas, which flows into the inner chamber where 1t exits through the
bottom around the outside of the parison. The advantage of this construction is that the
wall provides an initial barrier to the injected gas, which ensures a more even tlow of
gas when it exits the distributor into the mould cavity. The annular chamber or
chambers may optionally be divided longitudinally, depending on the construction of
the distributor. In particular, the inner chamber may be divided longitudinally into four,
preferably six compartments. This helps promote a more uniform flow of gas out of the
distributor. The chambers are usually of circular cross-section, but may not necessarily
be so. The gas may be injected into the chambers at more than one point. The
distributor may be an integral piece, but is more usually formed of two halves which are
connected together when the two halves of the mould join. The two halves themselves
may of course be formed of more than one piece. The distributor 1s usually constructed
of metal, and may have a coating on the interior surface defining the aperture through
which the parison passes, in order to reduce the risk of the parison sticking to or being
marked by that surface.

We have found that the above arrangement permits a satisfactory flow of air
around the outside of the parison, with the attendant advantages that brings, but with a
much simpler design than that used in the prior art. This has the particular advantage of
permitting the parison exiting from the die to be both viewed and accessed at all times
during the blow-moulding process, resulting in much greater ease of adjustment of the
process when necessary.

The gas blown around the outside of the parison is preferably introduced into the
distributor through a Venturi nozzle. The gas 1s preferably air. Typically, the gas

blown around the outside of the parison is the same as that injected 1nto the interior of
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the parison when 1t 1s blown.

The blow-moulding process used with the apparatus of the invention is essentially
the same as known processes. In the case where the mould comprises two halves, the
two mould halves with their respective halves of the distributor are brought together to
form a mould cavity having a distributor located at its opening. The cavity may be
open-ended.

A parison, formed by extruding a tubular formation of thermoplastics material
through an orifice, 1s introduced into the mould cavity throu'gh the central opening of
the annular distributor. The thermoplastics material employed may be polyethylene,

polypropylene, polyamides, polyesters and thermoplastics elastomers. Appropriate

combinations of polymers may also be used.

As the parison drops down into the mould, a gas 1s blown into the distributor
surrounding the parison at the mould opening. The gas exits the distributor all around
the circumference of the parison and blows downwards around the outside of the
parison, thereby assisting its flow through the mould. Any suitable gas may be
employed. Examples include air, nitrogen carbon dioxide and noble gases such as
helium and argon. Mixtures of gases may also be employed. The gas may be recycled
for reuse.

Once the parison is fully extended through the length of the mould cavity, it is
sealed. This may be achieved by closing the open ends of the parison using any suitable
sealing apparatus, for example, clamps or the like. The sealing step may be carried out
as the parison emerges from the end of the mould. It 1s also possible, however, for the
parison to be further manipulated on exiting the mould, for example, by bending the
parison mechanically. The parison may be sealed after such a bending step.

The parison is then inflated with an overpressure of fluid, such that 1t takes the
shape of the mould. Any suitable fluid may be employed. Suitable gaseous fluids
include air, carbon dioxide, nitrogen and noble gases such as helium and argon.
Mixtures of gases may also be employed. Suitable hiquids include water.

Once the parison is blow-moulded into the finished article, the mould 1s cooled.
Optionally, the blow-moulded article may also be cooled directly, for example by
passing a coolant through it. Suitable coolants include gaseoué or liquid media such as

carbon dioxide, nitrogen and water. The finished article may then be removed from the
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mould, typically by separating the mould parts and withdrawing the article.

The process of the present invention 1s particularly useful for blow-moulding
hollow articles, such as pipes, sectional tubing, containers and the like. More
specifically, the present process is particularly suitable for blow-moulding pipes having
one or more bends. Such pipes may be formed by moulding the parison in moulds
which define curved tubular cavities. For pipes having multiple bends, moulds defining
cavities having a plurality of bends may be employed. Alternatively, a plurality of
moulds may be arranged sequentially. Thus a parisoﬁ exiting the first mould 1s
preferably drawn through the next, with the help of the stream of gas introduced around
the outside of the parison.

According to a further aspect of the present invention, there 1s provided a process
for blow-moulding an article, comprising blow-moulding a parison in an apparatus as
defined above.

These and other aspects of the present invention will now be described with
reference to the accompanying drawings, in which: '

Figure 1 is a cross-sectional view of the apparatus of the present invention, and

Figure 2 is a cross-sectional view of the cap which attaches to the mould in order
to direct air around the outside of the parison.

Referring to Figure 1, there is provided an apparatus 10 comprising two mould
halves 12, only one of which is shown. The mould halves 12 are mounted on respective
moulding plates 14 each moulding plate being moveable relative to the other to urge the
mould halves 12 into an abutting position. Thus positioned, the moulding halves 12
define a mould cavity 16 which is adapted to receive a parison 18. The cavity 16
defines the external shape of the article, into which the parison 18 1s eventually blow-
moulded. As can be seen from the Figure, the cavity 16 defines a curved, open-ended
passageway. Positioned at each end of the cavity 16 are clamping devices 20.

The apparatus 10 also comprises a distributor 22 positioned at the parison-
receiving end of the cavity 16. The distributor is suitable for introducing a gas,
typically air, downwardly through the cavity 16. The gas is fed into the distributor via a
line 28. Positioned at the opposite end of the cavity 16 1s a blowing device 24, which 1s
suitable for blowing air upwardly through the centre of the cavity 16.

The distributor 22 is shown in more detail in Figure 2. It comprises a moulded
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piece which sits over the openin of the mould cavity 16. It has a central cylindrical
opening 30 for receiving the parison, and a pair of concentric annular chambers 32, 34
separated by a wall 36. In this embodiment, the wall 36 1s moulded separately from the
rest of the cap, and the two parts fitted together 1n use. A gas, usually air, is injected
into the outer chamber 32 through the opening 38. From there it passes over the wall 36
into the inner chamber 34, and thence out through the bottom 40 of chamber 34 into the
mould cavity 16, where it 1s outside the parison dropping through the opening 30.

The apparatus 10 1s used in combination with an extruder 26.‘

In operation, the mould halves 12 are urged together to define a cavity 16, and a
cap 22 placed over the opening of the cavity. A parison 18 1s then extruded from a
thermoplastics material using the extruder 26, from which 1t drops through the opening
30 in the cap 22 and into the cavity 16 defined by the abutting mould halves 12. At the
same time, air 1s introduced into the opening 38 of the cap 22. The air flows around the
chambers 32, 34 and exits through the annular opening 40, from where it flows around
the outside of the parison so as to draw the parison down through the cavity 16.

[t can be seen from Figure 1 that at all times during the blow-moulding process,
the parison 18 emerging from the die of the extruder 26 1s fully visible and accessible,

and thus any adjustments which need to be made can be performed without any

interruption of the procedure.

When the parison emerges through the opposite end of the cavity, both ends of the
parison are clamped using the clamping devices 20. The parison 1s thus sealed, and air
1s introduced into the parison using the blowing device 24. This causes the parison to
inflate and take up the form of the cavity 16.

The mould 12 1s then cooled, and opened so that the blow-moulded article (eg. a

curved pipe precursor) can be removed.
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Claims:

1. An apparatus for blow-molding a parison, said parison having a
circumierence, said apparatus comprising:

a mold defining a cavity for receiving said parison;

a die for extruding the parison into said cavity; and

a blower for blowing a gas around the outside of the parison in said cavity, said mold
cavity having an entrance, the blower comprising a distributor located at the entrance
of the mold cavity for emitting gas around the circumference of the parison, and an
Injector for injecting gas directly into said distributor, the distributor comprising
means for distributing the gas injected into said distributor around the circumference
of the parison before the gas exits the distributor and comes into contact with the
parison, wherein the die is separated from the distributor by an unenclosed space

during use.

2. The apparatus according to claim 1, wherein the distributor and mold cavity
are arranged such that the gas injected into the distributor exits directly into the mold

cavity.

3. An apparatus for blow-molding a parison, said parison having a
circumference, said apparatus comprising:

a mold defining a cavity for receiving said parison;

a die for extruding the parison into said cavity; and

a blower for blowing a gas around the outside of the parison in said cavity, said mold
cavity having an entrance, the blower comprising a distributor located at the entrance
of the mold cavity for emitting gas around the circumference of the parison, and an
injector for injecting gas directly into said distributor, wherein the distributor
comprises a central aperture for passage of the parison, an opening for attachment to a
supply of gas, and at least one opening facing into the mold cavity for egress of the

gas around the outside of the parison, and wherein the die is separated from the

distributor by an unenclosed space during use.
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4. The apparatus according to claim 3, wherein the at least one opening for
egress of the gas 1s located so as to ensure an even distribution of gas around the

circumference of the parison.

5. The apparatus according to claim 3, wherein the distributor comprises an
annular piece which fits over the entrance of the mold cavity, said annular piece
having an internal annular chamber opening into the mold cavity and connected to an
external source of gas, the internal annular chamber having an inner wall which

defines the central aperture through which the parison enters the mold cavity.

6. The apparatus according to claim 5, wherein the internal annular chamber is
divided into two concentric chambers by a cylindrical wall, said two concentric
chambers including an inner chamber and an outer chamber and being connected
above the cylindrical wall, the outer chamber being connected to an inlet for injected

gas, and the 1ner chamber having an annular opening at its bottom for exit of the gas.

7. The apparatus according to claim 6, wherein the inner chamber is divided

longitudinally into at least four compartments.

8. The apparatus according to claim 3, wherein the distributor and mold cavity
are arranged such that the gas injected into the distributor exits directly into the mold

cavity.

9. An apparatus for blow-molding a parison, said parison having a
circumference, said apparatus comprising:
a mold defining a cavity for receiving said parison, the mold comprising two halves:;

a die for extruding the parison into said cavity; and

a blower for blowing a gas around the outside of the parison in said cavity, said mold
cavity having an entrance, the blower comprising a distributor located at the entrance
of the mold cavity for emitting gas around the circumference of the parison, and an
injector for injecting gas directly into said distributor, the distributor is formed of two
parts each associated with a respective half of the mold, said two parts being

connected together when the two halves of the mold join, wherein the die is separated

from the distributor by an unenclosed space during use.
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10.  The apparatus according to claim 9, wherein the distributor and mold cavity

are arranged such that the gas injected into the distributor exits directly into the mold

cavity.

11.  An apparatus for blow-molding a parison, said parison having a
circumference, said apparatus comprising:

a mold defining a cavity for receiving said parison;

a die for extruding the parison into said cavity;

a blower for blowing a gas around the outside of the parison in said cavity, said mold
cavity having an entrance, the blower comprising a distributor located at the entrance
of the mold cavity for emitting gas around the circumference of the parison, and an
injector for injecting gas directly into said distributor, wherein the die is separated
from the distributor by an unenclosed space during use; and

a venturl nozzle, said gas blown around the outside of the parison being introduced

into the distributor through said venturi nozzle.

12.  The apparatus according to claim 11, wherein the distributor and mold cavity
are arranged such that the gas injected into the distributor exits directly into the mold

cavity.

13. A process for blow-molding an article, comprising the steps of:

extruding a parison having a circumference, introducing said parison into a mold
cavity, 1njecting gas into a distributor located at, but separate from, an entrance of the
mold cavity, emitting gas from the distributor around the parison within the mold
cavity, and distributing said gas injected into said distributor around the
circumference of the parison before the gas exits the distributor and comes into

contact with the parison.

14.  The process of claim 13 wherein the gas injected into the distributor exits said

distributor directly into said mold cavity.
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15. A process for blow-molding an article, comprising the steps of extruding a
parison having a circumference, introducing the parison into a mold cavity through a
central aperture in a the distributor located at, but separate from, an entrance of the
mold cavity injecting gas from a supply of gas through an opening in the distributor,
and emitting gas from at least one distributor opening facing into the mold cavity

around the parison within the mold cavity.

16.  The process of claim 15 wherein said emitting step comprises the step of
evenly distributing said gas from said at least one distributor opening around the

circumference of the parison.

17. The process of claim 15 wherein the distributor comprises an annular piece
which fits over the entrance of the mold cavity and defines an internal annular
chamber that opens into the mold cavity and has an inner wall that defines the central
aperture, and further comprising the step of connecting the internal annular chamber

to an external source of gas.

18. The process of claim 17 wherein the annular chamber is divided into an inner
and outer chamber by a cylindrical wall, the inner and outer chamber being connected
above the cylindrical wall, the injecting step comprising the step of connecting said
outer chamber to an inlet for injecting gas, and the emitting step comprises the step of

providing an opening at the bottom of the inner chamber for exit of the gas.

19.  The process of claim 18 wherein the inner chamber is divided into at least four
compartments.
20. The process of claim 15 wherein the gas injected into the distributor exits said

distributor directly into said mold cavity.

21. A process for blow-molding an article, comprising the steps of extruding a
parison having a circumference, providing a distributor with two parts and a mold
with two halves, associating said parts with a respective half, and joining said mold

halves together to connect said parts together to form a mold cavity, introducing said

10
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parison into said mold cavity, injecting gas into a distributor located at, but separate
from, an entrance of the mold cavity, and emitting gas from the distributor around the

parison within the mold cavity.

22.  The process of claim 21 wherein the gas injected into the distributor exits said

distributor directly into said mold cavity.

23. A process for blow-molding an article, comprising the steps of extruding a
parison having a circumference, introducing said parison into a mold cavity, injecting
gas from a venturi nozzle into a distributor located at, but separate from, an entrance
of the mold cavity, and emitting gas from the distributor around the parison within the

mold cavity.

24, The process of claim 23 wherein the gas injected into the distributor exits said

distributor directly into said mold cavity.

11



4

S

A

\&
~
3
-
-
&
-
2
=
—
7
fad
-
-
-
vy
-
2!
an
-
7



CA 02399491 2002-08-07

WO 01/58672 PCT/EP01/01622

2/2

30
34 22

50 34

S

& VZENNS
.\\ 7 ' !la"i&‘\\\* 8

=
X
20 \16 *°

Fig.2

o
o)

2%

32 38

Al

Mo
%
NN
AR Y NARAERRRR AN
"7‘1’"” /
;

N
-

SUBSTITUTE SHEET (RULE 26)



‘\.i.‘.uii
T

‘ SOMVENNONNN N
A A"/.A
/)

N
bell



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

