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Description

OBJECT OF THE INVENTION

[0001] The present invention lies within the field of
methods of producing molecularly oriented profiles, par-
ticularly in-batch systems, and it relates to a simple, ef-
fective and error-free gripping mechanism for blank pipes
in a plastic state (hot), which makes it possible in turn to
apply a gripping force and a variable movement, using a
system that includes balls made from a hard material,
preferably metal.

[0002] The object of the invention is to secure the ends
of the blank pipe to the mould before itis reliably oriented,
with the difficulty that the pipe is in a plastic state, and is
therefore easily deformable, butit must also be protected
from producing shavings, and in particular it must be pos-
sible to release the grip correctly, bearing in mind that
during the process there could be a change in the state
of the plastic pipe and it could solidify.

BACKGROUND OF THE INVENTION

[0003] There are different methods or systems for pro-
ducing oriented pipes, which can be grouped into two
broad categories: Continuous or in-line systems and dis-
continuous or in-batch systems.

[0004] Discontinuous or in-batch systems are mostly
based on producing the molecular orientation "item by
item", which is achieved by expanding the blank in a
mould that provides the final shape of the tubular profile.
[0005] In-line processes are radically different and the
orientation takes place continuously and simultaneously
to the extrusion itself, there being no interruption in the
process, or intermediate stock, etc.

[0006] Returning to the in-batch molecular orientation
process, the blank pipe is placed inside a mould and is
expanded against it by means of internal pressure, it be-
ing a fundamental part of the process to secure the pipe
in a plastic state that is to be expanded. The internal
pressure thatis generated inside the pipe causes an axial
stress that separates the plastic pipe from its grips. De-
pending on the working conditions, these stresses can
be high and abrupt. Bearing in mind that the pipe is in a
plastic state, i.e. with an elastomer-like appearance and
easily malleable, it is difficult to ensure that it is reliably
secured, as the grips themselves deform the pipe thatis
being secured and it may slide out of them. Furthermore,
as it is soft, this plastic is particularly sensitive to tearing,
producing shavings, etc., and if this happened, it could
eventually jam the system and render the mechanism for
continuous use inoperative. Additionally, for the pipe that
is to be oriented to be in a plastic state it must be hot, at
temperatures above 100°C, which makes it difficult to
use grips made from materials other than metals, such
as polymers.

[0007] Numerous patentdocuments could be cited that
use ball systems to lock two solid pieces together, or
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patents that explain methods of securing pipes to their
moulds.

[0008] The first group includes ES 131894 and JP
11210969. Both patents disclose a fast connection sys-
tem for pipes, with the characteristic that in both cases
the pieces to be gripped are solid, i.e. they cannot be
deformed by the action of the connection mechanism.
Furthermore, the balls only act as a blocking element of
the pieces and not as a pressure element.

[0009] Other documents are cited below, the concept
of which is to lock the pieces:

e DE3518506:"Low pressure closure for gaseous and
fluid media, having a ball/detent connection”

* ES 2182979 "Quick connection method and device,
and surgical instrument for driving interchangeable

rotary tools"

e ES 2576637: "Quick connection device for tubular
bodies"

[0010] The following examples of systems for manu-

facturing oriented pipes with moulds could be cited:

*  WO09856567: "Process for fabricating an axially ori-
ented plastic pipe thus obtained"

e US4340344:"Apparatus for manufacture of thermo-
plastics pipes"

e US4428900: "Method of forming a pipe of oriented
thermoplastic polymer"

e EPO 0072064: "Method and apparatus for manufac-
turing molecular oriented tubes"

[0011] All these patents use rudimentary connection
systems, by simple clamping of two segmented semi-
circumferential pieces or by simple pressure. This is be-
cause in these devices the pipe to be oriented is gripped
in a cold, solid state, being heated in the mould itself.
The concept of inserting a heated pipe for molecular ori-
entation is a conceptdisclosed in patent applicationsfiled
by the same applicant as the present invention.

[0012] There are also several solutions for making per-
manent deformations on already fabricated and oriented
pipes or tubes. Amongst said solutions, it's worth men-
tioning:

- US3640115: "Tube spacer tool"

- EPO0611614:" Device for forming a mechanical con-
nection between two concentric tubes"

- US4512178: "Tube and deforming tool"

[0013] As earlier stated, the above mentioned docu-
ments describe solutions for forming permanent defor-
mations in plastic pipes.

[0014] Furthermore, the german patent application
DE3428191: "Processfor producing a pressure-resistant
packaging container" describes gripping and releasing
tools configurations.
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DESCRIPTION OF THE INVENTION

[0015] The presentinvention proposesa simple mech-
anism that overcomes the above-described problems of
gripping the ends of a hot polymer pipe, in a plastic state,
to its mould for its subsequent orientation. The mecha-
nism takes into consideration the difficulties of this proc-
ess, treating a soft material that can flow, produce shav-
ings, have significant dimensional clearance, and even
return to a solid state after the process.

[0016] Firstly, the mechanism comprises a drilled tu-
bular piece provided with tapered radial holes that allow
the partial insertion of gripping balls, made from a hard
material, preferably metal. Depending on the geometry
of the holes, the balls may move to a varying extent in a
radial direction.

[0017] The mechanism also has at least one grooved
tubular piece that can move axially, which is provided
with longitudinal channels of a variable depth, of dimen-
sions such that it can house the gripping balls at its max-
imum depth. The width of these channels corresponds
to the diameter of the gripping balls plus a little clearance
that allows these balls to be guided in their movement
without friction. The channel curves upwards from its
point of maximum depth, so that as a consequence of
the axial movement of the grooved piece relative to the
drilled piece, the base of the channel pushes the balls in
a radial direction. Due to their radial movement these
balls are inserted into the pipe to be oriented thatis in a
plastic state, thus deforming it.

[0018] The mechanism also comprises a tubular piece
of suitable dimensions to concentrically receive the plas-
tic pipe and support said pipe so that when the balls begin
their radial movement, they "penetrate" into the pipe and
there is not a generalised deformation, which would pre-
vent the pipe from being firmly gripped. Obviously, the
pipe is gripped thanks to the pressure of the balls on the
plastic pipe, which in turn is limited in its movement by
the fixed piece, which results in points of deformation and
tension. In the area opposite the ball, this fixed piece
could have a rough surface finish that improves the grip
on the pipe.

[0019] To release the plastic pipe, the grooved piece
is withdrawn to its initial position, leaving the balls free
to move to their original position, i.e. they are retracted
again. However, as nothing pushes them into their initial
position, they remain there, and it is the plastic pipe itself
that has solidified after contact with the cold balls, which
causes the balls to retract as the pipe is removed by
traction and a longitudinal movement. It is therefore the
previously gripped pipe itself that is now what pushes the
balls back once they are free from pressure.

[0020] This invention can take different forms, but al-
ways under the same concept. In afirst embodiment, the
balls press the pipe outwards against the fixed tubular
piece; in a second embodiment, the balls press the pipe
inwards against the fixed tubular piece; and in a third
embodiment there are two lines of balls partially incor-
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porated into the corresponding grooved pieces, wherein
one line of balls moves radially outwards and the other
moves radially inwards as the grooved pieces move, se-
curing the pipe between the two lines of balls.

[0021] The mechanism can additionally include an ax-
ial actuation mechanism that allows the axial movement
of the grooved piece to move the balls, which can be
integrated into the system itself or can use external ele-
ments, such as hydraulic or pneumatic pistons, threaded
rods, etc.

[0022] Another auxiliary element of the mechanism
would consist of joints that make it possible to establish
a seal inside the plastic pipe and pressurisation inside
the pipe.

[0023] Additionally, the mechanism can include a de-
tector in the cavity where the plastic pipe that is to be
oriented must be housed, which detects and indicates
that the position of the pipe is correct so that it can sub-
sequently be gripped.

[0024] Unlike other gripping solutions that include
balls, according to the present invention the gripping
force will be regulated and distributed at will. Another
important difference lies in the fact that in other cases
the movement of the balls is set and depends on the
geometry of the pieces, whereas in the present invention
it will be possible to regulate the movement of the ball
and thereby the degree to which it penetrates into the
plastic pipe.

[0025] Another fundamental difference between the
present invention and other solutions in the state of the
art relates to the fact that the proposed mechanism re-
quires constant tension, and the plastic pipe must rest
on the fixed piece in response to the pressure applied by
the balls, so that plastic pipe is clamped between the
fixed piece and the balls, whereas in other devices the
connection pieces are self-locking.

[0026] Another differentiating characteristic is that in
other solutions the piece to be gripped has housings in
which the balls are housed, establishing the coupling sit-
uation, whereas in the present invention the balls deform
the pipe when they are coupled.

[0027] It is also important to stress that with this pro-
posed invention it is possible to secure pipes in a plastic
state with variable dimensions or large clearances, as
the system makes it possible to graduate the grip in terms
of movement and strength, whereas in other gripping so-
lutions the pieces to be joined have fixed, tight dimen-
sions.

DESCRIPTION OF THE DRAWINGS

[0028] To complete this description and in order to aid
a better understanding of the invention’s characteristics,
according to several preferred practical embodiments
thereof, there are three sheets of illustrative and non-
limiting plans integral to said description, which are as
follows:
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Figure 1 shows a cross-sectional view of a mecha-
nism for gripping blank pipes in a mould prior to their
molecular orientation equipped with inner balls,
showing the pipe therein before it is gripped.
Figures 2 to 4 show cross-sectional views of the
mechanism shown in figure 1, inwhich the sequence
corresponding to the insertion, gripping and release
of the pipe can be observed.

Figure 5 shows a cross-sectional view of the mech-
anism for gripping blank pipes equipped with outer
balls with the pipe situated therein before it is
gripped.

Figures 6 and 7 shows cross-sectional views of the
mechanism for gripping pipes equipped with two
lines of balls, in which it is possible to observe the
pipe situated therein before its position is secured,
and the locking situation of the pipe in figures 6 and
7, respectively.

PREFERRED EMBODIMENT OF THE INVENTION

[0029] In view of the figures, preferred embodiments
ofthe mechanism for gripping blank pipes (1) in the mould
(30) prior to their molecular orientation that constitutes
the object of this invention are described below.

[0030] The mechanism is applicable to ablank pipe (1)
that is made from a preferably polymeric material, which
is hot, deformable and in a plastic state.

[0031] According to figure 1, it can be observed that
the mechanism comprises:

- a fixed tubular piece (2) of suitable dimensions to
receive therein the outer face of the pipe (1),

- adrilled tubular piece (3) of suitable dimensions for
the outside thereof to receive the inner face of the
pipe (1), which is provided with tapered radial holes
(4) of an outer diameter that is smaller than the inner
diameter, in which a line of rigid, preferably metal
balls (5) is partially and moveably housed,

- a grooved tubular piece (6) that can move axially
inside the drilled piece (3), which is provided with
longitudinal channels (7) that are slightly wider than
the diameter ofthe balls (5) and with a variable depth,
in which the balls (5) are partially housed, where the
distance between the maximum depth of the channel
(7) and the outer face of the drilled piece (3) is greater
than the diameter of the ball (5), and where the axial
movement of the grooved piece (6) determines the
radial movement of the ball (5) towards the pipe (1),
securing it, or in the opposite direction, releasing it.

[0032] The part of the inner face of the fixed tubular
piece (2) that corresponds with the position of the pipe
(1) against which the ball (5) rests has a rough surface
(8) that improves the grip of the pipe (1) between the
balls (5) and the fixed tubular piece (2).

[0033] The axial movement of the grooved piece (6)
can be driven by any mechanical or electrical means,
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such as hydraulic pistons, threaded rods, etc., which are
not shown here.

[0034] It can be observed that in this case the grooved
piece (6) is also the piece that allows the passage of the
expansion fluid that causes the blank pipe (1) to expand,
for which it has an axial hole (9) for this purpose that
connects the inside of the pipe (1) with the outside of the
mould.

[0035] The fixed tubular piece (2) can also include an
elastic joint (10), preferably an O-ring, to seal the blank
pipe (1) that is to be expanded.

[0036] The mechanism can have a detector (11) situ-
ated between the drilled piece (3) and the fixed tubular
piece (2) as a detection element of the correct position
of the pipe (1) that acts as a limit against which the pipe
(1) rests, thus detecting the correct position for the sub-
sequent gripping thereof.

[0037] Figures 2 to 4 shows the sequence of actuation
of the mechanism shown in figure 1. Figure 2 shows the
insertion of the pipe (1) in a plastic state into the gripping
mechanism, as shown by the arrow indicating the direc-
tion of movement of the pipe (1).

[0038] In figure 3 it can be observed that the grooved
piece (6) moves axially in the direction of the arrow, and
as it moves it pushes the balls (5) outwards. The balls
(5) penetrate into the plastic pipe (1), gripping it and de-
forming it until they reach the limit established by the
radial hole (4).

[0039] After the expansion and orientation process of
the pipe (1) inside the mould, the grooved piece (6)
moves again into its initial position, as can be seen in
figure 4. The balls (5) are free to move radially. As the
pipe (1) is removed once it has been oriented, and is
therefore in a solidified state, the geometry of the defor-
mation undergone by the balls (5) causes them to move
into their original position, it being the pipe (1) itself that,
in its axial releasing movement, pushes the balls (5),
which will not put up resistance, to the position of maxi-
mum depth of the channel (7).

[0040] According to a second variant of the invention
shown in figure 5, the mechanism consists of a system
of outer balls, wherein the plastic pipe (1) is gripped by
the balls (5) as a consequence of the radial movement
of the balls (5) inwards. In this case the grooved piece
(6) is situated outside the plastic pipe (1) to be gripped
and concentric thereto and the fixed tubular piece (2°) is
situated inside the plastic pipe (1). Said fixed tubular
piece (2’) can have a rough surface (8) to improve its
grip. The drilled piece (3’) is situated outside the plastic
pipe (1) and inside the grooved piece (6’) and it has a
joint (10’) to seal it.

[0041] According to a third embodiment of the inven-
tion shown in figures 6 and 7, in this case the plastic pipe
(1) is gripped by the action of two lines of balls (5, 5°) that
face each other. The mechanism has the drilled piece
(3") situated inside the pipe (1) inwhich the grooved piece
(6") moves, and it has the fixed tubular piece (2") situated
outside the pipe that is drilled and has tapered radial
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holes (4") to house the second line of balls (5°) in addition
to the first line of balls (5). Complementarily, it has a sec-
ond grooved piece (6") situated outside the fixed tubular
piece (2") with channels (7") in which the balls (5°) of this
second line move.

[0042] The axial actuator (not shown here), which
brings about the movement of the grooved pieces (6",
6"), can be a single actuator for both pieces if they are
solidly joined, or it can be independent for each of them.
[0043] The joint (10) to maintain the pressure inside
the pipe (1) is situated on the fixed tubular piece (2").

Claims

1. Gripping and releasing mechanism of blank pipes
(1) in a mould (30) for expanding said blank pipes
(1) whereby the gripping is done prior to the expand-
ing of said blank pipes (1) which produces their mo-
lecular orientation, characterised in that it compris-
es:

- a drilled tubular piece (3, 3, 3") which is pro-
vided with tapered radial holes (4) in which a
first line of rigid balls (5) are partially housed and
can move in a radial direction,

- at least one grooved tubular piece (6, 6°, 6",
6"), which is provided with longitudinal channels
(7, T, 7", 7")inwhich the balls (5, 5’) are partially
housed and which are slightly wider than the di-
ameter of the balls (5) with a variable depth, that
can move axially in relation to the drilled piece
(3, 3, 3") causing the radial movement of the
balls (5, 5°), and

- afixed tubular piece (2, 2, 2") concentric to the
drilled tubular piece (3, 3’, 3") which is adapted
to receive the end of the pipe (1) in combination
with said drilled tubular piece (3, 3, 3") and to
grip and deform the end of the pipe (1) when the
balls (5, 5’) move in one direction towards the
pipe and to release the pipe (1) when the balls
(5, 5’) move in opposite direction.

2. Gripping and releasing mechanism of blank pipes
(1) in a mould (30) for expanding said blank pipes
(1) whereby the gripping is done prior to the expand-
ing of said blank pipes (1) which produces their mo-
lecular orientation according to claim 1, character-
ised in that the fixed tubular piece (2) is of suitable
dimensions to receive the outer face of the pipe (1)
therein, the drilled tubular piece (3) includes the first
line of balls (5) and it is of suitable dimensions for its
outside to receive the inner face of the pipe (1), the
grooved piece (6) being situated inside this drilled
piece (3).

3. Gripping and releasing mechanism of blank pipes
(1) in a mould (30) for expanding said blank pipes
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(1) whereby the gripping is done prior to the expand-
ing of said blank pipes (1) which produces their mo-
lecular orientation according to claim 1, character-
ised in that the part of the inner face of the fixed
tubular piece (2) that corresponds with the position
of the pipe (1) against which the ball (5) rests, has a
rough surface (8) that improves the grip of the pipe
(1) between the balls (5) and the fixed tubular piece

).

Gripping and releasing mechanism of blank pipes
(1) in a mould (30) for expanding said blank pipes
(1) whereby the gripping is done prior to the expand-
ing of said blank pipes (1) which produces their mo-
lecular orientation according to claim 1, character-
ised in that it has a detector (11) situated between
the drilled piece (3) and the fixed tubular piece (2)
as a detection element of the correct position of the
pipe (1) that acts as a limit against which the pipe
(1) rests, thus detecting the correct position for the
subsequent gripping thereof.

Gripping and releasing mechanism of blank pipes
(1) in @ mould (30) for expanding said blank pipes
(1) whereby the gripping is done prior to the expand-
ing of said blank pipes (1) which produces their mo-
lecular orientation according to claim 1, character-
ised in that the grooved piece (6) has an axial hole
(9) for connecting the inside of the pipe (1) with the
outside of the mould, thus facilitating the passage of
the expansion fluid that causes the blank pipe (1) to
expand.

Gripping and releasing mechanism of blank pipes
(1) in a mould (30) for expanding said blank pipes
(1) whereby the gripping is done prior to the expand-
ing of said blank pipes (1) which produces their mo-
lecular orientation according to claim 1, character-
ised in that the fixed tubular piece (2) includes an
elastic joint (10) for sealing the blank pipe (1) that is
to be expanded.

Gripping and releasing mechanism of blank pipes
(1) in a mould (30) for expanding said blank pipes
(1) whereby the gripping is done prior to the expand-
ing of said blank pipes (1) which produces their mo-
lecular orientation according to claim 1, character-
ised in that the drilled piece (3’) includes the first
line of balls (5) and is situated outside the plastic
pipe (1) and inside the grooved piece (6’), the fixed
tubular piece (2’) being situated inside the plastic
pipe (1).

Gripping and releasing mechanism of blank pipes
(1) in a mould (30) for expanding said blank pipes
(1) whereby the gripping is done prior to the expand-
ing of said blank pipes (1) which produces their mo-
lecular orientation according to claim 1, character-
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ised in that the drilled piece (3") that includes the
first line of balls (5) is situated inside the pipe (1), the
grooved piece (6") moving therein, and the fixed tu-
bular piece (2") is situated outside the pipe (1), being
drilled and having tapered radial holes (4") that
house a second line of balls (5’) in addition to the
first line of balls (5), and it has another second
grooved piece (6") situated outside the fixed tubular
piece (2") with channels (7") in which the balls (5’)
of this second line move.

Patentanspriiche

Mechanismus zum Befestigen und Lésen von
schlauchférmigen Vorformlingen (1) in einem Form-
werkzeug (30) zum Expandieren der besagten
schlauchférmigen Vorformlinge (1), wobei das Be-
festigen vor dem Expandieren der besagten
schlauchférmigen Vorformlinge (1) erfolgt, was ihre
molekulare Ausrichtung erzeugt, dadurch gekenn-
zeichnet, dass er Folgendes umfasst:

- ein gebohrtes rohrenférmiges Stiick (3, 3°, 3"),
das mit verjingten radialen Lochern (4) ausge-
stattet ist, in denen eine erste Reihe steifer Ku-
geln (5) teilweise untergebracht sind und die
sich in einer radialen Richtung bewegen kon-
nen,

- mindestens ein gerilltes rohrenférmiges Stlick
(6, 6, 6", 6"), das mit langlichen Kanalen (7, 7°,
7", 7") ausgestattet ist, in denen die Kugeln (5,
5’) teilweise untergebracht sind und die leicht
breiter als der Durchmesser der Kugeln (5) sind,
mit einer variablen Tiefe, die sich in Bezug auf
das gebohrte Stick (3, 3’, 3") axial bewegen
kénnen, was zu einer radialen Bewegung der
Kugeln (5, 5°) fuhrt, und

- ein fixiertes rohrenférmiges Teil (2, 2’ 2"), kon-
zentrisch zu dem gebohrten réhrenférmigen Teil
(3, 3’, 3"), das darauf ausgerichtet ist, das Ende
des schlauchférmigen Vorformlings (1) in Kom-
bination mit dem besagten gebohrten réhrenfor-
migen Stick (3, 3’, 3") aufzunehmen, und das
Ende des schlauchférmigen Vorformlings (1) zu
befestigen und zu deformieren, wenn sich die
Kugeln (5, 5°) in eine Richtung hin zu dem
schlauchférmigen Vorformling bewegen, und
den schlauchformigen Vorformling (1) zu I6sen,
wenn sich die Kugeln (5 5’) in die entgegenge-
setzte Richtung bewegen.

Mechanismus zum Befestigen und Lodsen von
schlauchférmigen Vorformlingen (1) in einem Form-
werkzeug (30) zum Expandieren der besagten
schlauchférmigen Vorformlinge, wobei das Befesti-
gen vor dem Expandieren der besagten schlauch-
férmigen Vorformlinge (1) erfolgt, was ihre moleku-
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lare Ausrichtung erzeugt, nach Anspruch 1, da-
durch gekennzeichnet, dass das fixierte rohren-
férmige Teil (2) geeignete Abmessungen besitzt, um
die AuRenseite des schlauchférmigen Vorformlings
(1) darin aufzunehmen, wobei das gebohrte rohren-
formige Stiick (3) die erste Reihe der Kugeln (5) um-
fasst und geeignete Abmessungen besitzt, damit
seine AuRenseite die Innenseite des schlauchformi-
gen Vorformlings (1) aufnimmt, wobei sich das ge-
rillte réhrenférmige Stick (6) sich im Innern des ge-
bohrten réhrenférmigen Stiicks (3) befindet.

Mechanismus zum Befestigen und Losen von
schlauchférmigen Vorformlingen (1) in einem Form-
werkzeug (30) zum Expandieren der besagten
schlauchférmigen Vorformlinge, wobei das Befesti-
gen vor dem Expandieren der besagten schlauch-
férmigen Vorformlinge (1) erfolgt, was ihre moleku-
lare Ausrichtung erzeugt, nach Anspruch 1, da-
durch gekennzeichnet, dass das Teil der Innen-
seite des fixierten rohrenférmigen Teils (2), das mit
der Position des schlauchférmigen Vorformlings (1)
Ubereinstimmt, worauf die Kugel (5) ruht, eine raue
Oberflache (8) besitzt, die die Griffigkeit des
schlauchférmigen Vorformlings (1) zwischen den
Kugeln (5) und dem fixierten réhrenférmigen Teil (2)
verbessert.

Mechanismus zum Befestigen und Ldsen von
schlauchférmigen Vorformlingen (1) in einem Form-
werkzeug (30) zum Expandieren der besagten
schlauchférmigen Vorformlinge, wobei das Befesti-
gen vor dem Expandieren der besagten schlauch-
férmigen Vorformlinge (1) erfolgt, was ihre moleku-
lare Ausrichtung erzeugt, nach Anspruch 1, da-
durch gekennzeichnet, dass er einen Detektor
(11) hat, der sich zwischen dem gebohrten réhren-
férmigen Stlick (3) und dem fixierten réhrenférmigen
Teil (2) befindet, als Detektorelement der korrekten
Position des schlauchférmigen Vorformlings (1), die
als Begrenzung dient, gegen die der schlauchformi-
ge Vorformling (1) ruht, wodurch die korrekte Posi-
tion fiir das nachfolgende Befestigen davon ermittelt
wird.

Mechanismus zum Befestigen und Ldésen von
schlauchférmigen Vorformlingen (1) in einem Form-
werkzeug (30) zum Expandieren der besagten
schlauchférmigen Vorformlinge, wobei das Befesti-
gen vor dem Expandieren der besagten schlauch-
férmigen Vorformlinge (1) erfolgt, was ihre moleku-
lare Ausrichtung erzeugt, nach Anspruch 1, da-
durch gekennzeichnet, dass das gerillte réhren-
férmige Stiick (6) ein axiales Loch (9) hat, zum Ver-
binden der Innenseite des schlauchférmigen Vor-
formlings (1) mit der AuRenseite des Formwerk-
zeugs, wodurch das Passieren der Expansionsflis-
sigkeit ermdglicht wird, welche die Expansion des
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schlauchférmigen Vorformlings (1) herbeifiihrt.

Mechanismus zum Befestigen und Losen von
schlauchférmigen Vorformlingen (1) in einem Form-
werkzeug (30) zum Expandieren der besagten
schlauchférmigen Vorformlinge, wobei das Befesti-
gen vor dem Expandieren der besagten schlauch-
formigen Vorformlinge (1) erfolgt, was ihre moleku-
lare Ausrichtung erzeugt, nach Anspruch 1, da-
durch gekennzeichnet, dass das fixierte réhren-
férmige Teil (2) ein elastisches Gelenk (10) umfasst,
zum Abdichten des schlauchférmigen Vorformlings
(1), der expandiert werden soll.

Mechanismus zum Befestigen und Lésen von
schlauchférmigen Vorformlingen (1) in einem Form-
werkzeug (30) zum Expandieren der besagten
schlauchférmigen Vorformlinge, wobei das Befesti-
gen vor dem Expandieren der besagten schlauch-
férmigen Vorformlinge (1) erfolgt, was ihre moleku-
lare Ausrichtung erzeugt, nach Anspruch 1, da-
durch gekennzeichnet, dass das gebohrte rohren-
formige Stick (3°) die erste Reihe von Kugeln (5)
umfasst und sich auRerhalb des schlauchférmigen
Vorformlings (1) und innerhalb des gerillten réhren-
formigen Stlicks (6’) befindet, wobei sich das fixierte
réhrenformige Teil (2°) innerhalb des schlauchférmi-
gen Vorformlings (1) aus Kunststoff befindet.

Mechanismus zum Befestigen und Lodsen von
schlauchférmigen Vorformlingen (1) in einem Form-
werkzeug (30) zum Expandieren der besagten
schlauchférmigen Vorformlinge, wobei das Befesti-
gen vor dem Expandieren der besagten schlauch-
férmigen Vorformlinge (1) erfolgt, was ihre moleku-
lare Ausrichtung erzeugt, nach Anspruch 1, da-
durch gekennzeichnet, dass sich das gerillte réh-
renférmige Stlick (3"), das die erste Reihe von Ku-
geln (5) umfasst, innerhalb des schlauchférmigen
Vorformlings (1) befindet, wobei sich das gerillte réh-
renférmige Stlick (6") darin bewegt, und dass sich
das fixierte rohrenférmige Teil (2") auBerhalb des
schlauchférmigen Vorformlings (1) befindet, wobei
es gebohrt ist und verjlingte radiale Locher (4") hat,
in denen die zweite Reihe von Kugeln (5’) unterge-
bracht sind, zusatzlich zu der ersten Reihe von Ku-
geln (5), und dass es ein zweites gerilltes rohrenfor-
miges Stlick (6") umfasst, das sich aulerhalb des
fixierten rohrenformigen Teils (2") befindet, mit Ka-
nalen (7"), in denen sich die Kugel (5) dieser zweiten
Reihe bewegt.

Revendications

Mécanisme d’attachement et détachement de pré-
formes tubulaires (1) dans un moule (30) pour I'ex-
pansion desdites préformes tubulaires (1) par lequel
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attachement est réalisé préalablement a 'expan-
sion desdites préformes tubulaires (1) qui produit
leur orientation moléculaire, caractérisé en ce qu’il
comprend :

- une piéce tubulaire percée (3, 3’, 3") qui est
pourvue d’entonnoirs radiaux (4) dans lesquels
une premiere ligne de boules rigides (5) sont
partiellement logées et peuvent se déplacer
dans le sens radial,

- au moins une piece tubulaire rainurée (6, 6’,
6",6"), quiest pourvue de canaux longitudinaux
(7, 7, 7", 7") dans lesquels les boules (5, 5’)
sont partiellement logées et qui sontlégérement
plus larges que le diameétre des boules (5) avec
une profondeur variable, qui peut se déplacer
axialement par rapport a la piece percée (3, 3’,
3") provoquant le mouvement radial des boules
(5,5), et

- une piéce tubulaire fixe (2, 2’, 2") concentrique
avec la piéce tubulaire percée (3, 3, 3") qui est
apte a recevoir I'extrémité du tube (1) en asso-
ciation avec ladite piece tubulaire percée (3, 3’,
3") et a attacher et déformer I'extrémité du tube
(1) lorsque les boules (5, 5°) se déplacent dans
un sens en direction du tube et a détacher le
tube (1) lorsque les boules (5, 5’) se déplacent
dans le sens opposé.

Mécanisme d’attachement et détachement de pré-
formes tubulaires (1) dans un moule (30) pour I'ex-
pansion desdites préformes tubulaires (1) par lequel
attachement est réalisé préalablement a 'expan-
sion desdites préformes tubulaires (1) qui produit
leur orientation moléculaire selon larevendication 1,
caractérisé en ce que la piéce tubulaire fixe (2) a
des dimensions adaptées pour recevoir a I'intérieur
d’elle la face externe du tube (1), la piéce tubulaire
percée (3) comprend la premiére ligne de boules (5)
et elle a des dimensions adaptées pour que son ex-
térieur recoive la face interne du tube (1), la piéce
rainurée (6) étant située a l'intérieur de cette piéece
percée (3).

Mécanisme d’attachement et détachement de pré-
formes tubulaires (1) dans un moule (30) pour I'ex-
pansion desdites préformes tubulaires (1) par lequel
attachement est réalisé préalablement a 'expan-
sion desdites préformes tubulaires (1) qui produit
leur orientation moléculaire selon larevendication 1,
caractérisé en ce que la partie de la face interne
de la piece tubulaire fixe (2) qui correspond a la po-
sition du tube (1) contre lequel repose la boule (5),
posséde une surface rugueuse (8) qui améliore I'at-
tachementdu tube (1) entre les boules (5) et la piece
tubulaire fixe (2).

4. Mécanisme d’attachement et détachement de pré-
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formes tubulaires (1) dans un moule (30) pour 'ex-
pansion desdites préformes tubulaires (1) par lequel
lattachement est réalisé préalablement a I'expan-
sion desdites préformes tubulaires (1) qui produit
leur orientation moléculaire selon la revendication 1,
caractérisé en ce qu’il posséde un détecteur (11)
situé entre la piéce percée (3) et la piéce tubulaire
fixe (2) enguise d’élémentde détection de la position
correcte du tube (1) qui sertde limite contre laquelle
le tube (1) repose, détectantdoncla position correcte
pour son attachement suivant.

Mécanisme d’attachement et détachement de pré-
formes tubulaires (1) dans un moule (30) pour I'ex-
pansion desdites préformes tubulaires (1) par lequel
attachement est réalisé préalablement a I'expan-
sion desdites préformes tubulaires (1) qui produit
leur orientation moléculaire selon la revendication 1,
caractérisé en ce que la piéce rainurée (6) posséde
un trou axial (2) pour la connexion de lintérieur du
tube (1) avec I'extérieur du moule, le passage du
fluide d’expansion qui provoque I'expansion de la
préforme tubulaire (1) étant ainsi facilité.

Mécanisme d’attachement et détachement de pré-
formes tubulaires (1) dans un moule (30) pour I'ex-
pansion desdites préformes tubulaires (1) par lequel
lattachement est réalisé préalablement a I'expan-
sion desdites préformes tubulaires (1) qui produit
leur orientation moléculaire selon la revendication 1,
caractérisé en ce que la piéce tubulaire fixe (2)
comprend un joint élastique (10) pour étanchéiser la
préforme tubulaire (1) dont 'expansion est aréaliser.

Mécanisme d’attachement et détachement de pré-
formes tubulaires (1) dans un moule (30) pour I'ex-
pansion desdites préformes tubulaires (1) par lequel
lattachement est réalisé préalablement a I'expan-
sion desdites préformes tubulaires (1) qui produit
leur orientation moléculaire selon la revendication 1,
caractérisé en ce que la piece percée (3’) com-
prend la premiére ligne de boules (5) et est située a
I'extérieur du tube en plastique (1) et a I'intérieur de
la piéce rainurée (6’), la piece tubulaire fixe (2’) étant
située a l'intérieur du tube en plastique (1).

Mécanisme d’attachement et détachement de pré-
formes tubulaires (1) dans un moule (30) pour I'ex-
pansion desdites préformes tubulaires (1) par lequel
'attachement est réalisé préalablement a I'expan-
sion desdites préformes tubulaires (1) qui produit
leur orientation moléculaire selon la revendication 1,
caractérisé en ce que la piéce percée (3") qui com-
prend la premiére ligne de boules (5) est située a
lintérieur du tube (1), la piéce rainurée (6") s’y dé-
placant, et la piéce tubulaire fixe (2") est située a
'extérieurdutube (1), étant percée et possédantdes
entonnoirs radiaux (4") qui hébergent une seconde
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ligne de boules (5°) en plus de la premiere lighe de
boules (5), et il posséde une seconde piece rainurée
(6") située a l'extérieur de la piece tubulaire fixe (2")
avec des canaux (7") dans lesquels se déplacent
les boules (5°) de cette seconde ligne.
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