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(57) Resumen: El equipo se constituye a partir de un molde (1) con elementos calefactores externos (3) y con cabezales asimétricos
(4) en sus extremos, permitiendo introducir el correspondiente perfil tubular o tubo de plastico (6) en el interior del molde (1) ya
caliente, a la misma temperatura del propio molde (1) para evitar intercambios de calor. El molde (1) va montado sobre un soporte (2)
con la facultad de basculamiento y giro, mientras que los cabezales (4) incluyen un orificio de toma de vacio (5), medios de fijaciéon
(7) para el tubo de plastico (6), que una vez introducido en el molde (1) queda apoyado en la generatriz inferior de éste, y medios
de entrada (8) y salida (9) para fluidos expansores del tubo de plastico (6) y de refrigeracién del mismo, incorporando lateralmente
el molde (1) un orificio de entrada de un fluido lubricante que facilita la extracciéon del tubo de plastico (1) una vez conformado. El
tubo (6) se expande por introduccidn del fluido expansor a través de la entrada (8).
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SYSTEM FOR THE MANUFACTURING OF INTEGRATED SOCKETS IN
BIAXIALLY ORIENTED PLASTIC PIPES

DESCRIPTION

OBJECT OF THE INVENTION

The present invention relates to a system for the integral manufacturing
of sockets in oriented pipes, with the possibility of regulating and distributing the
thicknesses at will of the socket, making it possible to reinforce the traditionally
weakest areas, without increasing the times of the manufacturing process and
with optimum energy efficiency.

The object of the invention is to form the sockets with housing for gasket
seals in a pipe of molecularly oriented plastic material, integrated within the
actual production of discontinuous systems.

The invention is included within the field of manufacturing processes of

molecularly oriented profiles, in particular within discontinuous systems.

BACKGROUND OF THE INVENTION

Molecular orientation is a process whereby, applying a mechanical
deformation to a previously extruded pipe or blank, in suitable temperature,
pressure, deformation speed and deformation radius conditions principally, a
substantial modification of its mechanical properties is produced, principally the
sigma of the material, impact resistance, creep improvement, resistance to
crack propagation, Young's module, etc.

With said molecular orientation process, an ultraresistant pipe Is
produced, with less raw material and with identical or superior features, thanks

to the better resistance of the material.
There are various methods or systems for the manufacturing of tubular
profiles, which can be grouped In two large categories: Continuous or line

systems and discontinuous systems.
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Principally, discontinuous systems are based on producing the molecular
orientation “element by element”, which is achieved by an expansion of the
blank within a mould which provides the definitive shape of the tubular profile.

Line processes are radically different and the orientation occurs
continuously and simultaneously at the actual extrusion, there being no
interruption in the process, nor intermediate stock, etc.

Oriented pipes should be joined together to form the conduction line and
can do so in two ways: by sleeves, which are independent interconnection parts
which are made on tubes with constant, circular section, or by the formation of a
socket in each pipe which makes it possible to insert one end with a pipe within
another, each pipe having its two different ends, one smooth and another with
the form of socket. and thus it constitutes the line, so that in this socket there is
sufficient space to house a gasket seal of flexible material, which ensures a
hermetic closure of the network.

The continuous or line processes, due to their nature, require that the
socket process is a process separate from that of the orientation, for which
purpose special machines are required which in a later phase than that of the
orientation make the socket.

EP0700771, US3929958 and US3160130 are examples of processes
which use auxiliary machinery or tools in order to produce sockets in pipes after

the orientation phase.

In EP 0700771, a pressurized-fluid workhead is used for permanent
bell-forming end portions of plastic pipes. The process disclosed in this
document describes how the pipes are associated to special workheads
which combine shaped buffers with forming chambers to heat-form the
pipe, cooling it inside the workhead in order to render the belling perma-
nent.

In the patent US 3929958 a process for producing radially-expanded
socket ends on thermoplastic pipe lengths is disclosed, the object of the
invention is achieved by fashioning the heated end of a pipe over a shape

conferring means using a mould for producing an internal radially ex-
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panded peripheral groove.

US3160130 discloses a method and apparatus for manufacturing hollow
articles by expansion of elongate hollow rigid blanks, the method consists In
deforming the blank starting at one end, or at an area close to one end, and
proceeding along its length. The deformation is achieved by the use of forces,
special attention is paid during the process to the amount, rate and location of
the deformation caused by those forces. The document also describes the

control of those deformations during the process.

Discontinuous processes permit that the socket can be performed
integrally, i.e. it is formed at the same time as the pipe is formed, or made
similarly to the aforementioned, as a process external to that of the pipe
orientation.

Numerous patent documents can be cited for the performance of non-
integral sockets, as an extra process, the following being representative:

The patent of invention W0200200926, which develops a heating system
of the oriented pipe by water, limiting the heating zone with two caps so that
once heated and under pressure the pipe is formed against a stamp which
provides the shape. Subsequently, the blank is cooled and the water is
extracted. The system described in this patent of invention permits good
temperature regulation, but it is very slow and lacks a thickness control.

Likewise, patent EP0930148 can be cited wherein In the heating a
machine is established which heats the zone to form the pipe, at a temperature
similar to that of the orientation. Subsequently, a sharp expansion element is
inserted, which causes that the heated material in plastic state forms against
the silhouette of this expansion element, to be then cooled under the
temperature of the plastic-solid transition. Once cooled, the parts forming the
rubber seal are retracted, until the expansion element has a constant sector,
and this element exits the interior of the already formed pipe.

Within the systems for the making of integrated seals, we can cite
patents US4340344, W09856567 and WO AU9000265. In all cases, the
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system consists of, at one end of the mould, a cavity is made where on
expanding the pipe, a part of the pipe expands on this section, giving rise to the
socket, it subsequently béing cooled by contact of the pipe metal on the mould.

Due to the fact that it starts from a blank of constant section, when the
socket is produced, in the zones where the expansion is greater, since the finai
diameter attained is greater, a thinning of the pipe wall formed logically occurs,
since the same quantity of material should be distributed over a greater surface.
This part coincides with the upper part of the housing of the seal, since it is
precisely the part that should bear more axial loads, and is more sensitive to on
site impacts or accidents. In short, the part which should be the strongest, due
to natural motives of the process is, in terms of thickness, the weakest. In other
words, the upper part of the blank, by its upper diameter, is thinned after the
production of the socket, the same as the profile in general, due to its greater
diameter with respect to the constant section of the pipe.

This phenomenon, common to all systems, constitutes an authentic
problem, since it is not only the weak point of the pipe, but due to the fact that
the regulation requires minimum thicknesses at any point of the pipe. This
thinning makes it sometimes necessary to have to thicken the whole pipe, with
the extra use of non-productive raw material, only to comply with said standard
in said point of the socket.

The machines that form the socket independently try to smooth this
effect as far as possible, but in no case do they resolve the problem definitively.

Furthermore. said machines are very expensive and costly, the operation
being very expensive in terms of the investments necessary for their execution,
and the processing times should also be taken into consideration which are

slow, a bottleneck possibly occurring in the operations.

DESCRIPTION OF THE INVENTION

The present invention proposes a simple system which resolves the
aforementioned problem, being based on means which, coupled to one of the
closures of the mould or head permit the integral production of the socket,

providing the important novelty of being able to distribute thicknesses at will
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within the socket profile, even achieving that the traditionally thinnest part of that

orofile, due to the nature of the process, comes to be, if desired, thicker and
reinforced.

In accordance with the system of the invention thickness regulation is
achieved within the integral socket process, including the following means:

A central support body, which is provided to join to the body of the pipe
orientation mould.

A coaxial sliding part or slide block with conical form, which slides axially,
being primarily advanced when forming the socket to progressively remove
backwards

Means of heating incorporated in said sliding part or slide block, for the
heating thereof, it being possible that said means are electric means of heating,
or based on the circulation of a hot fluid or appropriate system, whose purpose
is to maintain the slide block at the orientation temperature.

Small orifices in said slide block or sliding part to permit the intake of
lubricant and facilitate the sliding of the plastic on the slide block, so that said
heating means and said orifices determine auxiliary means which permit the
conditioning of the parts of the system unit for its optimum behaviour.

Mechanical grippers which fix the plastic pipe so that it does not move
during the orientation or expansion.

A slide rod which pushes the blank forward, so that this rod is initially
behind and when the orientation process starts, it moves axially in opposite
direction to the slide block. Said rod is equipped with an axial and central orifice
which permits the passage, via intake or outlet, of fluids both for the expansion
process and for the cooling process, so that it is possible to project cooling fluid
through said orifice of the rod, even with interior pressure.

Said moving elements, both rod and slide block, as well as grips, are
moved by actuators of any type of axial shape, it being possible that they are

cylinders, threaded systems, etc.

DESCRIPTION OF THE DRAWINGS

To complete the description being made and with the object of helping
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towards a better understanding of the characteristics of the invention, In
accordance with a preferred example of practical embodiment thereof, a single
page of drawings is attached as an integral part of said description wherein,
with an illustrative and non-limitative character, a longitudinal sectional view of
the elements and parts comprising the system of the invention has been

represented.

PREFERRED EMBODIMENT OF THE INVENTION

In said figure, it can be verified how the system comprises, in first place,
a support body (1) designed to be coupled to the head of the corresponding
mould of pipe molecular orientation, and wherein will be performed the
formation of the socket of the plastic pipe which is introduced in said mould.
Through the inside of said support body (1) is mounted, with ease of axial
displacement, a coaxial and sliding slide block (2) with a rear flange (3) as
means of limiting of the sliding towards the inside of said slide block (2) on the
body (1), a slide block (2) which has its inner end of conical shape (4) In
accordance with the inner surface, whilst on the outer surface it has a step (5)
as limit of maximum displacement towards the exterior of the support body (1).

Said slide block (2) incorporates heating elements (6) such as electrical
resistances, although they may be determined by a circulation of hot fluid or any
other suitable means or system, their purpose being to heat the slide block (2)
to keep it at the temperature of orientation and formation of the socket.

Likewise. on the slide block (2) small orifices (7) have been provided to
permit the intake of a lubricating fluid which will facilitate the sliding of the slide
block. all of this so that said heating elements (6) and orifices (7) constitute
means of conditioning of the other system components, for their optimum
behaviour, i.e. a homogeneous distribution, reduction in forces, avoiding
creases or scratches in the plastic and facilitating sliding.

On the other hand, the system also comprises a slide rod (8) designed to
push the blank (11) or plastic pipe forward, inside the mould, said rod (8) being
affected by an axial and central orifice (9) for the passage, intake or outlet, of

the flows provided for the expansion of the blank (11) and for Its cooling.
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Said rod (8) incorporates at its inner end, means (10) of fastening of the
blank or plastic pipe (11) preferably constituted by mechanical grips whose
function is to prevent the plastic pipe (11) from moving during the orientation or
expansion process.

In accordance with the aforementioned, the operation according to the
system of the invention is as follows:

Initially, the system is as appears in the figure, in accordance with the
upper part of the shaft, with the slide block (2) forward and the rod (8)
backward, the grips (10) holding the blank or plastic pipe (11) which has
expanded and oriented in its mould, for which reason the plastic adapts to the
resulting cavity, as reflected in said figure, due to the pressure existing inside
the mould.

When it is decided to make the socket, the slide block (2) moves
backward slowly, allowing the plastic or blank (11) to adapt to the resulting
cavity, which is done regularly and smoothly, since the slide block (2) is heatead
to a temperature identical to that of the blank (11), it being possible to lubricate
said slide surface by the fluid that may be introduced via the orifices (7)
provided in the slide block (2).

Creases do not occur as the inner pressure is kept constant, pushing the
plastic against the mould walls.

Simultaneously, the rod (8) starts advancing in the opposite direction to
that of displacement of the slide block (2), pushing the blank (11) and providing
that material to the overall expansion. With the due ratio of speeds between the
rod (8) and slide block (2), it regulates where one wants to position that
contribution of material, preferably in the area of maximum diameter, but being
able to regulate at will always with the due ratio of speeds and dispiacements.
Logically, to achieve thickening, the speed of the rod (8) should be increased,
reducing that of the slide block (2), or both, doing the opposite to thin the areas.

Once the process has concluded, the blank (11) is cooled with a cooling
fluid which is introduced through the orifices (9) of the rod (8), whilst maintaining

the interior pressure.
Once the blank (11) is cooled, the central orifice (9) of the rod (8) Is
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connected to the atmosphere so that a depressurization occurs, and from there
the pipe is extracted with its formed socket. There only remains to carry out the

finish of the socket performing the cutting of the excess material, cleaning,

placement of the gasket seal and packaging.
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CLAIMS

1. System for the manufacturing of integrated sockets in biaxially oriented
plastic pipes which, being provided for its coupling to a mould for molecular
orientation of pipes, with housing for gasket seals making it possible to form the
socket of the plastic pipe, comprising:

a support body (1) whereby is carried out the coupling to the mould,

a slide block (2) coaxial and sliding axially inside said support body (1),

a slide rod (8) for pushing against the direction of extrusion of the blank
or plastic pipe (11 sliding axially within the slide block (2),
characterized in that

said sliding rod (8) is provided with an axial and central orifice (9) for the
intake and outlet of fluids and with means of fastening (10) for immobilising the

blank or plastic pipe (11) in the orientation or expansion process thereof,

said slide block (2) having the inner end with an outer conical
configuration (4) and is provided with means of heating (6) of the slide block (2),
and with small orifices (7) made axially in the latter for the intake of a lubricating
fluid,

the system further comprising actuators that provide the axial
displacement of the slide block (2) and slide rod (8) such that the ratio of
speeds between them means that the thicknesses of the socket to form can be
distributed at the convenience of the operator during the expansion and

distribution of the material of the blank.

2. System for the manufacturing of integrated sockets in biaxially oriented
plastic pipes, according to claim 1, characterized in that the means of heating

(6) can be electrical or based on a circulation of hot fluid.

3. System for the manufacturing of integrated sockets in biaxially oriented
plastic pipes, according to any of the preceding claims, characterized in that the
slide block (2) has limiting means (3, 5) limiting the forward and backward

displacement inside the support body (1).
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4. System for the manufacturing of integrated sockets in biaxially oriented
plastic pipes, according to any of the preceding claims, characterized in that the

means of fastening (10) are constituted by mechanical grips.
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