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(57) Claim

1. A process for the discontinuous manufacture of co-extruded, 
hose-like multi-layer preforms from thermoplastic material to form 
large-volume multi-layer hollow bodies 1n a subdivided blowing mould In 
which at least two different annular melts are merged Into a multi-layer 
melt and wherein this molten multi-layer material flows In a funnel-11ke 
flaring fashion Into an annular storage space and Is therefrom expelled by 
an annular piston which can be moved In the axial direction, acts as a 
ciMxWHoh head, and 1s urged upward through an annular nozzle gap by the 
molten multi-layer material, wherein the individual molten materials are 1n 
succession centrally merged within the annular piston to form a multi-layer 
melt.

2. Apparatus for the discontinuous manufacture of co-extruded, 
hose-like multi-layer preforms from thermoplastic material to form 
large-volume multi-layer hoi low bodies In a subdivided blowing mould, 
comprising a co-extruslon head with a plurality of coaxially arranged 
annular flow channels which are connected via separate flow channel bores 
to extruder means which supply molten materials, said molten materials 
merging Ift a common, funnel-like flaring flow channel; an annular storage
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space accommodating an annular piston adapted to slide; and an annular 
channel following the annular storage space with a nozzle gap adapted to be 
closed, wherein the annular piston is provided with a plurality of annular 
flow channels, one said flow channel being provided for each of the 
material layers, said flow channels pointing in the direction of extrusion, 
the flow channels being arranged centrally and concentrically one behind 
the other inside the annular piston and merging with the common flow 
channel Inside the annular piston.
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(57) AbstractProcess arid device for producing large hollow bodies with multilayered plastic walls. In order to reduce the cost of the process arid its control, and to < obtain a uniform wall layer profile, several layers of material are brought to- am gether within an axially movable annular piston, forming a multilayered molten mass. The multilayered molton ma.s flows inside the annular piston, fanning i,B out in the direction of an annular storage space, The annular piston is moved backwards by the molten mass and the latter is pressed out of an extrusion die 41 c as a multilayered extruded material by the forward movement of the annular piston.
(57) Zusammenfassung β Verfahren und Vorrichtung zur Herstellung groBvolumiger HohlkOrper a mit einer mehrschichtigen Wandung aus Kunststoff. Um den verfahrens- und 8 steuerungstechnischen Aufwand zu verrlngern und ein gleichmhBiges Wand- c schichtenprofil zu erhalten, werden mehrere Materialschichten innerhalb eines in axialer Richtung beWeglichen Ringkolbens zu einer mehrschichtigen Mate- rialschmelze zusammengefUhrt, diese mehrschichtige Materialschmelze flieBt innerhalb des Ringkolbens sich trichterfdrmlg erweiternd in einen Ringspeicher- raum, der Ringkclben wird von der Materialschmelze zuriickbewegt und die Materialschmelze Wird dutch Vorwiirtsbewegung des Ringkolbens als mehr- schichtiges Extrudat aus einer Dilse ausgepreBt.
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Method and Apparatus for the Discontinuous Manufacture 
of Co-Extruded, Hose-Like Multi-Layer Preforms from 

Thermoplastic Material to Form Large-Volume '
Multi-Layer Hollow Bodies

The invention relates to a process for the discontinuous manufacture of 
co-extruded, hose-like multi-layer preforms from thermoplastic material to 
form large-volume multi-layer hollow bodies in a. subdivided blowing mould in 
which at least two different annular melts are merged into a multi-layer melt 
and wherein this molten multi-layer material flows in a funnel-like flaring 
fashion into an annular storage space and is therefrom expelled by an annular 
piston which can be moved in the axial direction, acts as a co-extrusion head, 
and is urged upward through an annular nozzle gap by the molten multi-layer 
material, and to apparatus for practising this process.

From the generic German Patent Application 27 12 910 Laid Open for 
Public Inspection (Figure 3) there is known a process for the discontinuous 
manufacture of co-extruded hose-like multi-layer preforms from thermoplastic 
material to form multi-layer hollow bodies in a subdivided blowing mould, 
wherein the various molten materials are introduced into special guide slits 
of an annular piston and are converted to ring shape by 180° deflections. 
These ring-shaped molten masses merge in a radially directed peripheral channel 
from which, after an additional 90° reflection, they pass into a common annular 
flow channel. This flow channel discharges on one side into an annular storage 
space preceding the annular piston, with the annular piston being pushed back 
by the inflowing melt and with the annular storage space, which increases in 
this way, being filled. Subsequently, these moiten materials are expelled by 
the annular piston through a nozzle gap which can be closed. Merging of the 
two molten materials under an almost obtuse angle necessarily causes the 
individual molten materials to develop into a not precisely predictable wall 
thickness of the molten multi-layer material. As a consequence of the 90° 
deflection of the molten multi-layer material, the development of the wall 
thickness of the individual melts is impaired In the composite structure.
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When the two-layer melt flows on one side into the annular storage space, ' 
there, and in the exit from the annular storage space, the various me’ts travel 
greatly different path lengths, which likewise may detrimentally affect the 
wall thicknesses of the individual melts. All these effects contribute to 
changes of the layer thicknesses and this manifests itself in a detrimental 
^ashion in the blown hollow body, e.g., in the form of a partial destruction 
of a layer. These shortcomings play a greater role when the size of the 
hollow body to be manufactured Increases. This known process is unsuitable in 
the case of large-volume hollow bodies which have a volume in excess of 20 
litres, and have, say, 1000 litres.

To the storage head according to European Patent Application 0,249,866 
there are fed at least two different molten materials which are introduced 
into separate, coaxially disposed feed channels of a stationary co-extrusion 
head, the channels having annular cross section. All the feed channels merge 
at one point from which the multi-layer melt flows into an annular channel. 
At its end far from the feed channels, the annular channel becomes an expanded 
channel portion the largest cross section, of which corresponds to the cross 
section of an expansion space in the annular piston. This expanded channel 
portion is relatively short so that the molten multi-layer material is forced 
to greatly expand over a relatively short path length, Up to this region of 
expansion, the sequences of operations of Figures 1 and 2 and of Figures 3 and 
4 of European Patent Application 0,249,866 are indentical.

In the embodiment according to Figures 1 and 2, the molten multi-layer 
material flows from the expansion space into the pile-up space or annular 
storage space through a second enlarged portion formed by slopes. There an 
other expansion or change in the cross section of the molten multi-layer 
material takes place. The same is pushed back into its position according to 
Figure 2 by slopes of the annular piston. As soon as the pile-up space is 
completely filled with the molten multi-layer material, the expulsion movement 
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is initiated by the downward movable annular piston, and a hose-like multi
layer preform is produced via an annular nozzle. Specifically the second 
enlargement of the cross section or the expansion of the molten multi-layer 
material (the first [expansion] takes place in the enlarged channel portion 
and the second expansion occurs 1n the region of the slopes of the annular 
piston) implies the risk of not maintaining the structure of the molten 
multi-layer material. The thicknesses of the inidividual layers of the melt 
can deform in dissimilar fashion so that the hose-like preform, but even more 
so, the blown finished hollow body, no longer has the desired layer thicknes
ses. But it is the greatest disadvantage of the process sequence of Figures 1 
and 2 that, upon extruding the hose-like preform, i.e., in the movement of the 
annular piston from the position shown in Figure 2 into the position shown in 
Figure 1, the pile-up space is not fully emptied in the direction of flow and 
part of the multi-layer melt, which is located in the pile-up space, must flow 
back into the expansion space. This further impairs the structure of the 
molten multi-layer material yet manifests itself only in the subseqeunt 
preform. There the desired layer thicknesses may no longer be present or at 
least the outer layer may be destroyed.

Also in the embodiment shown in Figures 3 and 4 of European Patent 
Application 0,249,866 the cross section of the multi-layer melt is changed 
several times. At first the multi-layer melt expands when it flows from the 
annular channel into the expansion space which also forms the annular storage 
space. On this occasion, the annular piston is moved from its position of 
filling shown in Figure 3 into the position of expulsion shown in Figure 4. 
The cross section of the multi-layer melt is deformed from the expansion space 
when the melt flows through the tapering portion into the annular channel 
confined by sealing rings. Behind this annular channel the multi-layer melt 
expands again when it flows into the larger annular space which precedes the 
nozzle line and which is not marked per se. This annular space is defined by 
the sealing rings and is formed when the annular piston moves from the position 
shown in Figure 3 into the position shown in Figure 4. This movement takes 
place against the direction of flow of the multi-layer melt and may likewise 
impair the structure of the multi-layer melt, particularly of the outer layer.

, ' . I

US J .



- 4 -

The above-cited annular space is reduced during the oppositely directed 
movement of the annular piston, i.e., when the expansion space is being filled. 
This means that the major part of the molten multi-layer material which is in 
this annular space (the nozzle being closed) must flow back into the annular 
channel which is confined by the two sealing rings. This return flow of the 
multi-layer melt likewise impairs the structure of the individual layers 
whereby at least the outermost layer of the next preform and of the blown 
hollow body is strongly affected if not interrupted.

When compared with the storage head known from Figure 3 of German Patent 
Application 27 12 910 Laid Open for Public Inspection and the process practised 
with it, the goal of the present invention is to create a process according to 
Claim 1, wherein mixing of the material layers is ensured and undesirable 
changes in layer thickness during flowing into the annular storage space or 
during the expulsion operation, particularly in the subsequent blowing of the 
hollow body, are precluded.

In order to solve the problem, the process steps recited in patent claim 
1 are proposed. The gradual, funnel-Hke flaring transition of the multi-layer 
melt from the annular channel to the annular storage space (which transition 
takes place only in the annular piston) ensures that the individual layers of 
the melt are not modified in their structure but are rather conserved.

Multiple changes in the cross section of the multi-layer melt or even a 
return flow of the multi-layer melt do not occur.

Apparatus for practicing the process according to the invention is 
defined in Claims 2-8,

In what follows, the invention is explained tn detail by way of an 
embodiment shown in a drawing. There show
Figure 1, a cross section of an annular piston store of apparatus according to 
the invention;
Figure 2, the annular piston store of Figure 1 with extruder means; and
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Figure 3, an enlarged partial section of the annular piston store of Figure 1
with the individual material layers.

Figure 1 of the drawing shows an annular piston store or annular pile-up 
head which serves to manufacture multi-layered co-extruded hose-shaped preforms 
from a thermoplastic material to form large-volume multi-layer hollow bodies in 
a subdivided blowing mould. In this embodiment, the wall of the hose-like 
preform and, hence, the wall of the ensuing hollow body are formed by three 
layers or three molten materials A, B, C. The annular piston store or annular 
pile-up head is composed of a mantle 1 which is joined with a housing not 
indicated in detail. Within mantle 1 there is a spindle 2 which is adapted to 
slide axially with a mushroom-shaped nozzle 3 and through which an annular 
nozzle gap 11 can be opened between mantle 1 and spindle 2 (Figure 3>. For 
the purpose of moving spindle 2 and, hence, mushroom-shaped nozzle 3 in the 
axial direction, spindle 2 at its end far from mushroom-shaped nozzle 3 is 
provided with a piston 8 which is guided in the housing and, when necessary, 
can be subjected to a pressure on one of its two sides.

On spindle 2 and inside mantle 1 there is guided an annular piston 4 
adapted to be moved axially, which annular piston likewise can be moved toward 
mushroom-shaped nozzle 3 through a piston 7 disposed inside the housing. For 
this purpose, piston 7 is one one side subjected to a pressure medium.

in the embodiment illustrated, annular piston 4 is composed of four 
fixedly joined annular piston portions which are configured and assembled so 
that an annular flow channel 4.A, 4.B, 4.C. is formed between the respective 
neighbouring annular piston portions. Each of the annular flow channels 4.A,
4.B,  4,C communicates with a radially extending flow channel bore 4.1A, 4,IB, 
4.1C (Figure 3) in the region of each of which an extruder 9, 10 is connected. 
Extrudiirs 9, 10 are arranged in, say, a star-like configuration around the 
annular piston store or the annular pile-up head so that the third extruder 
cannot be recognzied in the drawing or, for the sake of improving the repre
sentation, was not sketched or marked. In principle, it is possible to connect

i
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two flow channels 4.A and 4.C., to a common extruder 9 or 10. But this implies 
that the corresponding layers or melts A and C can be composed of the same 
material, In the embodiment described, molten material A is polyethylene, 
molten material B is an adhesion promoter, and molten material C is a barrier 
material, e.g., EVOH. The corresponding melts are present in extruders 9, 10. 
These extruders 9, 10 are connected with annular piston 4 through articulated 
joints 9.2, 10.2.

When viewed in the axial direction, annular flow channels 4.A, 4.B, 4.C 
bee·'me a common flow channel 6 which is disposed in central position in annular 
piston 4. Flow channel 6 is delimited by annular protrusions which are located 
at the front and rear annular portions of annular piston 4. Annular flow 
channel 6 flares gradually, fully inside annular piston 4, 1n a funnel-shaped 
fashion and expands up to approximately the width of annular storage space 5. 
In order to ensure that extruders 9, 10, which have an articulated connection 
to annular piston 4, can follow the movement of annular piston 4, extruders 9, 
10 are mounted in an articulation which can be additionally moved in the axial 
direction.

In the operation of the apparatus described above, annular piston 4 
assumes an initial position in which it is as close as possible to nozzle 11 
or to the mushroom-shaped nozzle 3, i.e., the annular protrusions of the 
piston members protrude as far as possible into annular storage space 5 (left 
part of Figure 3). Molten materials A, B, C, which flow in through flow 
channel bores 4.1A, 4.IB, 4.1C and flow channels 4.A, 4.B, 4.C, merge in 
succession in flow channel 6 and, after that, flow into annular storage space 5 
through the gradually, funnel-like expanding flow channel 6. While this 
happens, annular piston 4 is retracted or withdrawn in accordance with the 
volume to be expelled (Figure 3, right side). In annular storage space 5 there 
are now three annular layers of different molten materials A, B, C. As soon 
as annular piston 4 has assumed its predetermined end position as shown on the 
right side of Figure 3, piston 7 is subjected to the pressure medium. As a 
consequence, annular piiiton 4 moves from the right-side representation back 
into the left-side representation of Figure 3, and molten materials A, B, C of
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annular storage space 5 are expelled as extrudates by annular piston 4 via the 
nozzle gap 11 which was opened in the meantime. This extrudate 12 forms a 
multi-layer hose-like preform which is composed of three different layers in 
accordance with the different molten materials A, B, C. It turned out that 
destruction of these layers or modification of the layer thicknesses do not 
occur during the extrusion operation. The individual layers behave precisely 
proportionately to the changes in the cross sections in the flow process, 
during both the conveying and the expulsion operations.

By modifying the embodiment described, the annular pistons 4 can be 
rigidly joined with extruders 9, 10, However, in this case extruders 9, 10 
must be supported so that they can move, Furthermore, annular piston 4 and 
extruders 9, 10 can be rigidly joined with the frame of the machine, But in 
this case, mantle 1 and spindle 2 with mushroom-shaped nozzle 3 must perform 
the vertical motion. For reasons originating from the specific synthetic 
material, it may be expedient to have a melt produced by only one extruder flow 
through two annular flow channels, e.g., 4,A, 4.B, into common flow channel 6. 
On the other hand, two melts of an adhesion promoting agent can be fed via 
separate flow channels to the common channel 6 between two molten materials 
the two outer melts of which can be composed of the same material [sic; In 
all cases the different molten materials merge only in channel 6 or in annular 
piston 4.
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The claims defining the invention are as follows:
1. A process for the discontinuous manufacture of co-extruded, 

hose-like multi-layer preforms from thermoplastic material to form 
large-volume multi-layer hollow bodies in a subdivided blowing mould in 
which at least two different annular melts are merged into a multi-layer 
melt and wherein this molten multi-layer material flows in a funnel-11ke 
flaring fashion into an annular storage space and is therefrom expelled by 
an annular piston which can be moved in the axial direction, acts as a 
co-extrusion head, and is urged upward through an annular nozzle gap by the 
molten multi-layer material, wherein the individual molten materials are in 
succession centrally merged within the annular piston to form a multi-layer 
melt.

2. Apparatus for the discontinuous manufacture of co-extruded, 
hose-like multi-layer preforms from thermoplastic material to form 
large-volume multi-layer hollow bodies in a subdivided blowing mould, 
comprising a co-extrusion head with a plurality of coaxially arranged 
annular flow channels which are connected via separate flow channel bores 
to extruder means which supply molten materials, said molten materials 
merging 1n a common, funnel-like flaring flow channels an annular storage 
space accommodating an annular piston adapted to slide; and an annular 
channel following the annular storage space with a nozzle gap adapted to be 
closed, wherein the annular piston 1s provided with a plurality of annular 
flow channels, one said flow channel being provided for each of the 
material layers, said flow channels pointing 1n the direction of extrusion, 
the flow channels being arranged centrally and concentrically one behind 
the other Inside the annular piston and merging with the common flow 
channel inside the annular piston.

3. The apparatus according to claim 2, wherein the flow channel 
flares to the width of the annular storage space fully inside the annular 
piston.

4. The apparatus according to claim 2 or 3, wherein the annular 
piston comprises:

at least two intermediate annular piston portions formed between the 
annular flow channels;
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Inner and outer annular piston portions formed outside the annular 
flow channels; said piston portions concentric about a same axis.

5. The apparatus according to claim 4, wherein the inner, as well 
as the outer, annular piston portions have circumferential, axially 
extending protrusions of wedge-shaped cross section.

6. The apparatus according to any one of claims 2-5, wherein the 
extruder means are connected with the annular piston through articulated 
connection means and are mounted, near their drive means, on a rotatable 
shaft adapted to be moved in the longitudinal direction of the extruder 
means.

7. The apparatus according to any one of claims 2-5, wherein the 
extruder means are firmly connected with the annular piston and adapted to 
be moved together With the annular piston,

8. The apparatus according to any one of claims 2-5, wherein the 
annular piston and the extruder means are stationary and both the mantle 
and the spindle of the annular storage space are adapted to be moved.

9. A process for ths discontinuous manufacture of co-extruded 
hose-like multilayer preforms from thermoplastic material substantially as 
hereinbefore described with reference to the accompanying drawings.

10. Apparatus for the discontinuous manufacture of co-extruded 
hose-like multilayer preforms from thermoplastic material substantially as 
hereinbefore described with reference to the accompanying drawings.

DATED this EIGHTEENTH day of JULY 1990
Gunther Richter
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Patent Attorneys for the Applicant 
SPRUSON & FERGUSON
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