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(57) Abréegée/Abstract:
In a process and apparatus for the production of corrugated plastic tubes an extrusion device passes plastic material into a

perpendicularly arranged injection head for injecting the plastic material into a perpendicularly arranged mold section comprising at
least two pairs of movable mold jaws arranged In axially mutually superposed relationship. A drive device Is associated with each
pair of mold jaws for displacement thereof in the radial and axial directions.
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ABSTRACT OF THE INVENTION

In a process and apparatus for the production of
corrugated plastic tubes an extrusion device passes plastic
material into a perpendicularly arranged injection head for
injecting the plastic material into a perpendicularly
arranged mold section comprising at 1least two pairs of
movable mold jaws arranged in axially mutually superposed
relationship. A drive device 1s associated with each pair of

mold jaws for displacement thereof in the radial and axial

directions.
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The present invention concerns a process for the
production of corrugated plastic tubes, more particularly
but not exclusively corrugated tubes of a large outside
diameter of the order of magnitude of between 1 and 2 m, and
an apparatus for the production of corrugated plastic tubes.

IT will be noted here that the present invention can be
used not only in the production of corrugated tubes made up
©f a single layer but in principle it can also be adopted
for multi-layer tubes in which, in addition to at least one
corrugated layer, the tube also haé a@a smooth inside and/or
outside skin or surface layer, wherein the various layers
are possibly produced by means of different extruders or at
least by means of injection heads which provide for dividing
up the material involved.

In one form of a process for the production of
corrugated plastic tubes, a plastic material is passed by
means of an extrusion device through an injection head into
a mold section which is formed by movable mold jaws and in
which the plastic material is caused to bear in molding
contact thereagainst by virtue of a reduced external
pressure and/or an increased internal pressure. A suitable
apparatus for carrying that process into effect comprises
the extrusion device connected to at least one injection
head with which there 1is operatively associated a mold
section having the movable mold jaws.

Hitherto in such apparatuses the injection head and the
mold section operatively associated therewith, having the
movable mold jaws, are always arranged horizontally. Such a
design configuration can only be used for corrugated plastic
tubes of a given maximum outside diameter because, in the

molding procedure, progressively more plastic material has
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part or in the upper third of the fresh corrugated plastic
tube, as a result of the increasing wall thickness thereof.
In that situation problems arise not only due to the fact
that ever increasing pressure or suction forces are required
for correspondingly larger amounts of plastic material for
corrugated tubes o0f correspondingly large diameter, but also
by virtue of the fact  that corrugated tubes of
correspondingly large diameter can also be produced only at
a suitably reduced extrusion rate. Furthermore, in the case
of the previous procedures as outlined above which are
implemented in a horizontally oriented mold section when
producing corrugated plastic tubes of relatively large
Ooutside diameter, the corrugation spacings of adjacent
corrugations of the corrugated tube are 1limited in the
decreasing direction, that is to say they are required to be
correspondingly large, and that is often something that is
not wanted. A further deficiency of the above-outlined

previous processes and apparatuses is that leakage effects

between the mold jaws and the plastic material when using
vacuum or leakage effects between a central calibration or
sealing bar or mandrel and the plastic material when using
an -increased internal pressure, that is to say when
effecting a pressure calibration operation, progressively
increase, by virtue of the relatively large dimensions of
the corrugated plastic tubes. Due to the extrusion rate

being relatively low, as already referred to above, the

leakage condition also referred to above persists for a
correspondingly prolonged period of time, and that is a
further deficiency which cannot be disregarded.

DE 36 22 775 C2 discloses an apparatus for the
production of ribbed tubes from a moldable material, the
tubes having a smooth inside surface. That arrangement has a

core region comprising a spindle, a conically enlarging bar

disposed downstream of the bar or mandrel and being of a
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by a mouthpiece sleeve which together with the core region
forms a mouth for the plastic material. The mouthpiece
sleeve and the core region form chill molds which can be
conveyed along an endless path and which at their inside
surface have grooves, more specifically for shaping ribs on
a tube, while an end zone of the core which is at a spacing
from the above-mentioned mouth has means for cooling that
zone. In that arrangement the core can be cooled by means of
a liquid coolant.

DE 31 20 480 Al discloses an apparatus for the
production of plastic tubes having transverse grooves or
channels. In that apparatus half-molds which are provided
with a molding cavity and which supplement each other in
pairs at a mold section to constitute a respective mold are
arranged to be circulated on a machine table, wherein
arranged upstream of the mold section is an injection head
of an extruder and wherein the half-molds are provided with
vacuum ducts communicating with the respective mold
cavities. The vacuum ducts open in the mold section at
vacuum connections provided in the machine table. The half-
molds are provided with cooling ducts which communicate in
the mold section with cooling water feed means and discharge
means which are also provided in the machine table. In order
tO0 ensure precise temperature setting for the half-molds
during operation of the apparatus the cooling ducts and the
vacuum ducts in the respective half-molds are completely
separated from each other.

JP Abstract No 59-131433 discloses a process and an
apparatus for the production of perforated +tubes or
perforated ribbed tubes, wherein a punch member which is
disposed in a downwardly hanging position can be moved up
and down in relation to a bottom tool portion in order

thereby to define a correspondingly variable annular gap

through which a plastic material is extruded. In that

arrangement the respective tube being produced is extruded
perpendicularly downwardly.

German published specification (DE~AS) No 1 039 741
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describes an apparatus for the fine processing of elongate
plastic components such as for example a tube, a hose, a
strip or the 1like, in which the component is passed while
still in a plastic condition from an extrusion press through
a pressing mouthpiece member of a configuration
corresponding to the required definitive shape, into a
cooling and hardening bath. There, a stationary or rotating
bar or mandrel which is mounted within the mouthpiece member
projects through the shaping tool into the interior of the
container in which the cooling and hardening bath is
disposed. In that arrangement the mouthpiece member is
oriented horizontally,l in other words the respective
component 1i1s passed intc the cooling and hardening bath
horizontally, which signifies that the force of gravity can
have a corresponding effect thereon.

German published specification (DE-AS) No 1 280 552
discloses an apparatus for the continuous production of
transverse grooves or channels, bulge portions or the like
on a tube of thermoplastic material issuing from an
extrusion press. The apparatus has a longitudinally divided
nhollow mold which affords the required profile and which can
also be moved with the tube. That mold comprises a plurality
of mold portions which are joined together to form two rows
and which are provided with guide members such as rollers or

the 1like. The guide members engage into suitable guide

mold portions bear against each other when the mold portions
are being guided in a straight line, wherein the geometrical

pivot axes of the mold portions which at the same time form
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in the closed condition of the mold.

German published specification (DE-AS) No 1 248 913
discloses an apparatus for the production of corrugated
plastic tubes, wherein a device for producing the
corrugations is disposed adjoining an annular nozzle of an
extrusion press for extruding the +tubes. The corrugating
device comprises individual dies which supplement each other
to afford the desired tube shape and which are brought
together in front of the annular nozzle to form a closed
tubular mold passage which is prbvided with corrugation
configurations. A device which is held by the mouthpiece
member o©of the extrusion press projects into the mold
passage, to expand the tube which is extruded from the
press. The dies comprise rotatably mounted, synchronously
drivable mold disks whose axes of rotation are arranged on a
circle around the mold passage to be formed and whose

peripheral surfaces are profiled to correspond to the
desired corrugation configuration.

The wuse o0f a transverse cutter which is moved
simultaneously with an elongate plastic component, for
severing that component, is to be found for example in the
German journal: GAK 4/1997, pages 200 through 204.

The present invention seeks to provide a process for
the production of corrugated plastic tubes in which +the
above-outlined disadvantages and deficiencies can be
eliminated in a simple fashion and more specifically
corrugated plastic tubes of large outside diameter can be
produced at a relatively high extrusion rate while leakage
along the mold section can be readily reduced or prevented.
The process is to afford a simplified and more rational
operating procedure with reliable production results. The
invention further aims to provide an apparatus for the
production of corrugated plastic tubes and more especially
tubes of 1large outside diameter which while being of a
simple structure entails the attainment of satisfactory

products in conjunction with greater ease of manipulation of

the tubes and with enhanced versatility of operation.
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In terms of the production process the invention
provides a process for the production of corrugated plastic
tubes, more especially for example corrugated tubes with a
large outside diameter for example of the order of between
about 1 and 2 m, comprising passing a plastic material by
means of an extrusion device downwardly through at least one
perpendicularly arranged injection head into a
perpendicularly arranged mold section in which molding of
the corrugated plastic tubes occurs by the plastic material
in the mold section being caused to bear thereagainst in
molding contact therewith by virtue of at least one of
reduced external pressure and increased internal pressure,
the mold section being formed by pairs of movable mold jaws
which are disposed one above the other and which are
displaced repeatedly starting from an initial position in a
radial direction towards each other, thereafter in the axial
direction of the mold section downwardly, then radially away
from each other and then axially upwardly back into said
initial position again.

A preferred feature of the process of the invention
provides that the mold jaws of the pairs thereof are cooled

with a fluid in order to be able to correspondingly increase

the extrusion rate.

It will be noted at this point that drive devices for

displacement of the mold jaws of the pairs which are

disposed in mutually superposed relationship in the radial

example driven hydraulically or electrically. In that case
the above-mentioned robot arms may operate in mutually

synchronised relationship to perform an operating procedure

provides that projecting into the mold section is a

perpendicular calibration mandrel or bar which is associated
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with the at least one injection head and which is cooled by
a fluid. Such a design configuration for carrying out the
process affords the advantage that not only is it possible
to apply a reduced external pressure to the mold jaws of the
pairs thereof, but also the plastic material issuing from
the injection head into the mold section can be acted upon
by an increased internal pressure. A calibration bar or
mandrel can however also be of advantage in particular in
the production of corrugated tubes which have a smooth
inside wall surface.

In order to guarantee ease of manipulation of the
corrugated plastic tubes of large outside diameter of the
order of magnitude of for example between 1 and 2 m, which
are produced in accordance with the invention, a preferred
feature of the process of the invention provides that the
elongate corrugated tube configuration is separated into
corrugated tube portions in the feed direction downstream of
the mold section by means of a separating or cutting tool,
wherein the tool is moved with the elongate corrugated tube
configuration simultaneously over a given axial distance.

In a preferred feature the corrugated tube portions are
then introduced into a fluid bath in which they are cooled
down. After the step of cooling down the corrugated tube

portions in the 1liquid bath the portions can be removed

corrugated tube portions, for example by being molded
thereon, welded thereto or injection-molded thereto. This
procedure can be implemented by means of conventional
equipment. The corrugated tube portions can then be turned
into a horizontal position and stored or packaged for
example on pallets or other suitable transport devices.

In regard to the apparatus aspect the invention
provides an apparatus for the production of corrugated
plastic tubes, more especially tubes of 3 large outside
diameter of the order of magnitude of for example between

about 1 and 2 m, comprising an extrusion device for
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extruding plastic material for the +tubes, at least one
perpendicularly arranged injection head connected to the
extrusion device for receiving the extruded plastic material
for subsequent injection thereof, a perpendicularly arranged
mold section operatively associated with the injection head
for receiving the plastic material therefrom, the mold
section comprising at 1least first and second pairs of
movable mold jaws disposed in axially mutually superposed
relationship, and drive means operatively associated with
each pair of mold jaws for displacement of the mold jaws of
the respective pair in a radial direction and in an axial
direction.

As already indicated above the drive means may be
formed by robots with robot arms or by robot-like machines
Or apparatuses which are operable under program control,
hydraulically or electrically. The perpendicular orientation
of the injection head and the mold section generally reduces
or eliminates irregular distribution of plastic material,
due to the force of gravity, along the periphery of the
elongate corrugated tube configuration which is formed in
the mold section, so that it is readily easily possible to
produce corrugated tubes of a large outside diameter of the
order of magnitude of between about 1 and 2 m, at a
relatively high extrusion rate. It will be appreciated that
in accordance with the principles of the invention it is
also possible to produce corrugated tubes of an outside
diameter of less than 1 m or larger than 2 m.

In a preferred feature of the apparatus according to
the invention the mold jaws can have a vacuum applied
thereto so that the elongate corrugated tube configuration
produced in the mold section can be subjected to the effect
of a reduced external pressure along the mold section.

In a preferred feature the mold jaws include fluid
cooling means in order to effect corresponding cooling of
the elongate corrugated tube configuration along the mold
section and in order also thereby to be able to increase as

desired the extrusion rate even in the production of
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corrugated plastic tubes of relatively large outside
diameter.

In accordance with another preferred feature of the
invention, the separating planes of the mold jaws of the
pairs thereof which are arranged in mutually axially

superposed relationship are displaced in the peripheral
direction relative to each other through a given angle, so
that in that way the drive devices for the mold jaws of the
pairs do not mutually impede or adversely affect each other
during their displacement in the radial and axial
directions. The above-mentioned angle can be selected in
dependence on the number of pairs of mold jaws. If for
example in accordance with the invention two pairs of mold
jaws are used then the angle through which the pairs are
displaced relative to each other in the peripheral direction
can be 180° (=360° + 2). If for example the apparatus of the
invention involves the use of three pairs of mold jaws then
the angle through which the separating planes of the
mutually superposed pairs are displaced relative to each
other in the peripheral direction can be 120° (=360° + 3).
In a preferred embodiment of the apparatus of the invention
three pairs of mold jaws are disposed in mutually superposed

relationship.

It will be noted that the apparatus according to the
invention has the advantage that it can deal with a
relatively wide range of possible dimensions of corrugated
plastic tubes to be produced, in regard to outside diameter
and/or corrugation spacings of the +tubes. A further
advantage is that a change in dimension as required can be
easlily implemented within a short period of time. The mold
jaws of the pairs can be removed for example by the robot
arms of the above-discussed drive assembly. Immediately
thereafter the mold jaws of the required new size can be
picked up by the robot arms. In order to eliminate possible
inaccuracies in the drive assembly or the robot it is
preferable for the mold jaws of the pairs to have centering

and locking means. By virtue of suitable operation of the
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centering and locking means the mold jaws of the pairs are
centered and locked together in accurately fitting
relationship along the mold section both in the axial
direction and also in the peripheral direction when the mold
jaws are suitably moved or brought together by means of the
respectively associated drive units. That not only prevents
any undesired displacement as between the radially
oppositély disposed mold jaws of the respective pair but, as
already mentioned above, possible inaccuracies in the drive
units for the pairs of mold jaws are also eliminated.
Therefore the centering and 1locking means provide for
accurate alignment and positioning of each respective pair

of mold jaws relative to the axially adjacent pair.

A preferred feature of the apparatus according to the
invention provides that a perpendicularly arranged
calibration mandrel or bar which 1is associated with the
injection head projects into the mold section and can be
supplied with air under pressure. Such a design
configuration affords the advantage that the ©plastic
material in the mold section can be subjected to the effect
of a suitable increased internal pressure in order thereby
further to improve the degree of precision of shaping of the
elongate corrugated tube configuration in the mold section.
That improvement also involves an increase in the extrusion
rate. It i1s preferable for the calibration mandrel or bar to
have a fluid cooling means in order further to contribute to
the last-mentioned aim of increasing the extrusion rate.

Preferably, a severing tool is arranged downstream of
the mold section of the apparatus for dividing the elongate
corrugated tube configuration into a plurality of separate
corrugated tube portions. The severing tool may be for
example a saw for cutting the continuously produced alongate
corrugated tube configuration for example into corrugated
tube portions each of a length of for example 6 m.

In order to guarantee an accurate cut, it'is desirable
for the severing tool to be movable simultaneously with the

elongate corrugated tube configuration over a (given
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distance. The 1length o0f the distance over which the tool
moves with the elongate corrugated tube configuration is
dependent on the rate of extrusion of the elongate
corrugated tube configuration and the cutting speed of the
tool, in other words, the distance over which the tool moves
is directly proportional to the extrusion rate and inversely
proportional to the cutting speed of the tool.

So that in particular corrugated plastic tubes of large
diameter and relatively large wall thickness or gauge can be
suitably cooled in the optimum fashion, more specifically
reliably and also within a relatively short period of time,
the apparatus according to the invention is preferably
provided with a fluid bath. The fluid bath can be of a depth
which 1s adapted to the 1length of the corrugated tube
portions, with its width being larger than the outside
diameter thereof. The fluid bath is desirably of such a
depth and width that the corrugated tube portions to be
cooled can completely dip into the fluid in the bath and can
emerge laterally beside the immersion region or the
operating region of the drive assembly for the mold jaws.
The cooled corrugated tube portions can then be removed
perpendicularly from the fluid bath again and pivoted into a
horizontal position.

An embodiment of the process and apparatus according to
the invention will now be described by way of example with
reference to the accompanying drawing in which:

Figure 1 is a diagrammatic front view of an embodiment
of an apparatus for the production of corrugated plastic

tubes,

Figure 2 is a view in section taken along line II-II in
Figure 1 through the upper pair of mold jaws,
Figure 3 is a view similar to Figure 2 in section taken

along line III-III in Figure 1 through the central pair of
mold jaws, and

Figure 4 1is a view similar to Figures 2 and 3 in
section taken along line IV-IV in Figure 1 through the lower

pair of mold jaws, with the upper, central and lower pairs
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of jaws forming the mold section of the apparatus.

Referring firstly to Figure 1, diagrammatically shown
therein is a front view of an embodiment of an apparatus 10
for the production of corrugated plastic +tubes, more
particularly for example corrugated tubes of a large outside
diameter for example of the order of magnitude of between 1
and 2 m. The apparatus 10 includes an extrusion device 12
with at least one extruder 14, of which there are two in the
illustrated embodiment, which are connected to at least one
injection head 16, whereby a composite tube of a two-layer

structure can be produced. The extrusion device 12 is

arranged at an upper level on a plate member as indicated
generally at 18 which is provided with a through hole 20.
The injection head 16 is arranged perpendicularly and it
extends through the hole 20 in the plate member 18. The
injection head 16 is combined with a calibration bar or
mandrel 22 which is also disposed in perpendicularly hanging
relationship and which serves for example to define and form
a smooth inside wall surface for a multi-layer composite
tube.

The injection head 16 and the calibration bar or
mandrel 22 are surrounded by mold jaws indicated at 24, 26
and 28, which form a mold section indicated generally at 30.
The mold jaws 24, 26 and 28 are simultaneously displaceable
axially and radially as is indicated in Figure 1 by
respective arrows 32, 34, 36 and 38. So that the mold jaws
24, 26 and 28 do not impede each other in their pilgrim
step-like movements as indicated by the arrows 34, 36 and
38, the mold jaws 24, 26 and 28 are arranged in mutually
displaced relationship, as viewed in the ©peripheral
direction, in such a way that the separating plane indicated
at 40 in Figure 2 in respect of the mold jaws 24, the
separating plane indicated at 42 in Figure 3 in respect of
the mold jaws 26 and the separating plane indicated at 44 in
Figure 4 in respect of the mold jaws 28 are displaced in the
peripheral direction relative to each other through a given

angle. When there are three pairs of mold jaws 24, 26 and

~ 12 -~
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28, that angle is for example 120°.

Associated with each pair of mold jaws 24, 26 and 28
are drive devices indicated at 46 in Figure 1. It will be
noted that Figure 1 only shows the drive device 46 which is

b operatively associated with the pair of mold jaws 26. The
drive devices are for example formed by per se known robots
having robot arms respectively indicated at 48 in Figure 1.
Portions of those robot arms however are also illustrated in
each of Figures 2, 3 and 4. By means of the drive devices 46

10 the mold jaws 24, 26 and 28 can be simultaneously suitably
displaced in succession in the axial and radial directions,
as indicated by arrows 32, 34, 36 and 38 in Figure 1 and by
arrows 34 and 38 in each of Figures 2, 3 and 4.

The mold jaws 24, 26 and 28 are provided in Kknown

15 manner with vacuum ducts (not shown) so that the corrugated

or ribbed internal surface as indicated at 50 in each of

Figures 2, 3 and 4 of the mold jaws 24, 26 and 28 can be

subjected to the action of a vacuum. The mold jaws 24, 26

and 28 are also provided with a known fluid cooling
20 arrangement which is not illustrated herein.

As can be clearly seen from Figures 2 through 4 the
mold jaws 24, 26 and 28 of the respective pairs are provided
with suitable centering and locking devices indicated at 52
and 54. The devices 052 are disposed in the respective

25 separating plane 40, 42 and 44 of the respective pairs of
mold jaws 24, 26 and 28. The devices 54 are disposed in the
bottom and top surfaces of the respective mold jaws 24, 26
and 28 at the same respective location as viewed in the
peripheral direction of the mold jaws. The devices 52 and 54

30 prevent Dboth radial and also axial displacement and

displacement in the peripheral direction of the mold jaws
24, 26 and 28.

The calibration bar or mandrel 22 of the apparatus 10

as shown in Figure 1 is desirably provided with compressed
35 @ir ducts (not shown) for an internal feed of compressed air
in the interior of the corrugated plastic tube being

produced and also with cooling ducts (not shown) to provide

- 13 -
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a fluid cooling effect.

An elongate corrugated tube configuration which is
diagrammatically indicated at 56 in Figure 1, of relatively
large outside diameter, 1is continuously produced at a
comparatively high extrusion rate along the mold section 30
as shown in Figure l. The extrusion rate is indicated by the
arrow 32 in Figure 1.

Disposed downstream of the mold section 30 formed by
the respective pairs of mold jaws 24, 26 and 28 is a
separating or severing tool 58 which is simultaneously moved
over a given distance with the elongate corrugated tube
configuration 56 as it issues from the mold section 30, in
order to permit precise accurate severing of the elongate
corrugated tube configuration 56 to form corrugated tube
portions 59 therefrom. The tool 58 and the drive devices 46
for the mold jaws 24, 26 and 28 are arranged at a lower
level constituted by a lower plate member indicated at 60,
with the tool 58 being disposed above a through hole 62 in
the plate member 60. Disposed below the plate member 60 is a

fluid bath 64 into which the corrugated tube portions 59 are
dipped through the hole 62 in the plate member 60. The

corrugated tube portions 59 are cooled down in the fluid
bath 64. The cooled corrugated tube portions 59 can then be

removed from the fluid bath 64 again through a discharge

opening 66 in the plate member 60 and then subjected to
further processing, for example being provided with
connecting elements such as sleeves, sockets or the 1like,
for example by a molding operation, a welding operation or
an injection-molding operation.

It will be appreciated that the above-described process
and apparatus according to the invention have been set forth
solely by way of example and illustration of the principles
thereof and that various modifications and alterations may

be made therein without thereby departing from the spirit
and scope of the invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:
1. A process for the production of corrugated plastic
tubes comprising

passing a plastic material by means of an extrusion
device downwardly through at least one perpendicularly
arranged i1njection head intc a perpendicularly arranged mold
section 1n which molding of the corrugated plastic tubes
occurs while the plastic material is moving downwardly through
and 1s caused to bear the mold section in molding contact
therewith by virtue of at least one of reduced external
pressure and i1ncreased i1nternal pressure, the mold section
being formed by pairs of movable mold jaws which are disposed
one above the other and which are displaced repeatedly
starting from an initial position in a radial direction
towards each other to a molding position, thereafter, while in
the molding position, in the axial direction of the mold
section downwardly, then radially away from each other and

away from the molding position and then axially upwardly back

1nto said initial position again.

2. A process as set forth in claim 1 including the step

of cooling the mold jaws of the pairs thereof with a fluid.

3. A process as set forth in claim 1 wherein a
perpendicular calibration mandrel operatively associated with

sald 1njection head projects into the mold section and is
cooled by fluid.

4 . A process as set forth in claim 1 including the step
of

separating the elongated corrugated tube configuration
produced in saild mold section into corrugated tube portions by
means of a separating tool downstream of the mold section in

the feed direction of the molded corrugated tube

configuration, with the tool being moved over a given distance

-15-
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simultaneously said molded tube configuration.

5. A process as set forth in claim 4 wherein said
corrugated tube portions are introduced into a fluid bath to

be cooled thereiln.

6. Apparatus for the production of corrugated plastic

tubes comprising

an extrusion device for extruding plastic material for
the tubes,

at least one perpendicularly arranged injection head
connected to the extrusion device for receiving the extruded
plastic material for subseguent injection thereof,

a perpendicularly arranged mold section operatively
associated with the injection head for receiving the plastic
material, the mold section comprising at least first and
second pairs of movable mold jaws disposed 1in axially mutually
superposed relationship, and

drive means operatively associated with each pair of
mold jaws for displacement of the mold jaws of the respective
palr 1n a radial direction 1nto and away from a molding
position and in an axial direction downwardly through the mold

section while in the molding position.

7. Apparatus as set forth in claim 6 i1ncluding means for

applying vacuum to the mold jaws.

8. Apparatus as set forth in claim 6 wherein the mold

jaws include fluid cocling means.

9. Apparatus as set forth in claim 6 wherein the
separating planes of the mold jaws of the pairs which are
arranged in axially mutually superposed relationship are
displaced in a peripheral direction relative to each other

through a given angle.

10. Apparatus as set forth in claim 6 wherein the mold

~16-
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jaws of the pailirs i1nclude centering and locking means.

11. A process for the production of corrugated plastic
tubes comprising
extruding plastic material 1nto at least one

perpendicularly arranged injection head,

injecting the plastic material from the injection head
into a perpendicularly arranged mold section in which the
injected plastic material i1s caused to bear against the
surface of the mold section in meolding contact therewith to
produce a corrugated plastic tube configuration with the
plastic material in the mold section while the plastic
material is moving downwardly through the mold section, the
mold section comprising palrs of mold jaws which are disposed
in mutually superposed relationship and which are displaced
repeatedly from an initial position 1n a radial direction
towards each other to a molding position, thereafter, while in
the molding position, i1n the axial direction of the mold
section downwardly, then radially away from each other and

away from the molding position and then axially upwardly again

into said 1initial position.

12. A process as set forth i1n claim 11 wherein said
plastic material 1s caused to bear against said mold section

in molding contact therewith by virtue of a differential

pressure.

13. A process as set forth in claim 12 wherein said

differential pressure 1s produced by the formation of a

reduced external pressure.

14. A process as set forth in claim 12 wherein said

differential pressure 1s produced by an increased internal

pressure.
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