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(57) A process for creating a mould comprises providing a

solid body 20 having at least one surface 30 which
defines a moulding surface against which an item is to
be moulded in use, and forming at least two bores 22
through the body. The bores have an opening 24 at
each end and do not intersect the moulding surface.
The two or more bores may be connected together by
placing a connecting element in the form of a grooved
block 38 between the opening at one end of one bore
and the opening at the end of another bore. The bores
and grooves in the blocks together form a channel
through which fluid may be circulated to heat or cool
the mould. A process for creating a mould by securing
one or more frame members to the moulding surface is
further disclosed.
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PROCESS FOR FORMING A MOULD

The present invention relates to a process for forming
a mould for use in making moulded plastic articles. In
particular, it relates to a simple and inexpensive process
for forming a mould which can be heated and cooled by

conduction.

The process is suitable for creating a mould for any
type of moulding machine which requires heating and/or
cooling of the mould. However, it is particularly suitable
for a mould for use in the type of moulding process
described in GB 2460838. This process uses a pair of
female moulds, movable between open and closed positions.
When closed, the moulds define a completely closed mould
cavity. The process involves heating the moulds by
conduction while the moulds are open, forming a plastic skin
in each open mould, placing an expandable filler material in
one mould and only then closing the moulds, whereupon the
skins bond together to form a continuous outer skin and the
filler expands to f£ill the volume within the skin. The
moulds are subsequently cooled by conduction before opening

and removing the moulded article.

Conveniently, to efficiently provide heating and
cooling, each mould is formed with a network of internal
channels through which heated or cooled fluid, such as oil,
can be circulated. Typically, to do this each mould is
formed as a sandwich construction of two metal bodies.

Each body has a network of channels cut into one surface.
For example, there may be a serpentine channel with a single

inlet and single outlet. The channels formed in one body
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are arranged in a mirror image to those of the other body.
The channels may be cut by a CNC milling process for
example. Both bodies are then sandwiched together, with a
gasket between them for sealing, so that the channels in
each body co-operate with those in the opposing body to form
a mould with an internal channel running through it.
However, such a process is fairly complex, time consuming
and expensive due to the need for precision cutting of the
channels. Additionally, such moulds may leak or experience
blockages in the channels if the gasket fails. If this
occurs, the entire mould must be dismantled to identify and

deal with the problem.

Furthermore, it is difficult to accurately control the
heating/cooling of the mould when a long channel is formed,
especially if there is a single continuous channel extending
through the whole mould. This can lead to an uneven
temperature distribution in the mould, resulting in problems
in the quality and reliability of plastic articles formed in

the mould.

The present invention addresses these problems and

limitations of the prior art.

The present invention provides a process for forming a
mould, comprising providing a solid body having at least one
surface which defines a moulding surface against which an
item is to be moulded, forming at least one bore through the
body with an opening at each end and which does not

intersect the moulding surface.

Preferably the or each bore is formed by drilling.
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In a preferred embodiment a plurality of bores are
formed through the mould. In particular, a plurality of
parallel bores may be formed. These may be equispaced from

each other.

Preferably, the diameter of the or each bore is in the
range of 10-15mm. It is possible that the bores do not all

have the same diameter.

The process further comprises the step of connecting
two or more bores together by placing a connecting element
between the opening at one end of one bore and an opening at

one end of another bore.

The connecting element may comprise a tube, or a

grooved block.

In particular, the process may involve connecting
adjacent bores together so as to create a single continuous

flow path through the mould.

Alternatively, it is possible to form two or more

separate groups of interconnected bores.

In one embodiment, the process further comprising
securing one or more frame members to the moulding surface

of the body in order to define a mould cavity.

In another aspect of the present invention, there is
provided a process for creating a mould comprising providing

a body having at least one surface which defines a moulding
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surface against which an item is to be moulded in use, and
securing one or more frame members to the moulding surface

of the body in order to define a mould cavity.

In either aspect, the or each frame member may be

releasably securable to the moulding surface.

Either aspect of the invention may further comprise
providing a second body with a moulding surface and
releasably securing the second body to the first body such
that the moulding surface of the second body closes the

mould cavity.

In either aspect of the invention, the first and second
bodies may be hingedly connected together for pivotal
movement between a position in which the mould cavity is
open and the position in which the mould cavity is closed,
wherein the hinge is adjustable to accommodate one or more
frame members of different thickness between the first and

second bodies in the closed position.

The present invention also provides a mould formed by

either of the aforementioned processes.

In a further aspect, the present invention provides a
moulded plastic article created in a mould formed by either

of the aforementioned processes.

The invention will now be described in detail by way of
example only, with reference to the accompanying drawings in

which:
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Figure 1 is a simplified perspective view of a prior

art mould formed by two bodies and a gasket;

Figure 2 is a perspective view of a mould produced in
accordance with the process of the present invention, at an

intermediate stage of the process;

Figure 3 is a perspective view of a finished mould
produced by the process of the present invention, with the

bores interconnected in one configuration;

Figure 4 is similar to Figure 3 but shows the bores

interconnected in an alternative configuration;

Figure 5 is a detail view of how two bores may be

interconnected by a grooved block; and

Figure 6 illustrates how two moulds produced in
accordance for the present invention can be combined to form

a completely enclosed mould cavity.

Figure 1 shows a prior art process for creating a mould
with an internal channel. As described above, a
corresponding network of channels 10 is formed in a surface
of each of two bodies 12. One body is inverted and placed
on top of the other so that the channels co-operate to
define a single internal channel through the structure. A
gasket 14 is placed between the two bodies 12. A surface
of one body, opposed to that containing the channel, will
define a moulding surface against which a moulded article

will be created when the mould is in use.
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In the present invention, a mould with internal
channels is created from a single body of material 20 as
shown in Figure 2. For simplicity and clarity this is
illustrated as a single rectangular slab or plate. In use,
one surface 30 of the body will define a moulding surface
against which part of an article will be formed when the
mould is in use. For example, the upper surface 30 as
illustrated may in fact be shaped rather than flat, to
define a female mould cavity or a male mould projection for

co-operating with another mould in use.

The body 20 is formed of any conductive material
suitable for forming a mould, typically a metal such as

steel.

A series of separate bores 22 are formed through the
body 20, extending from one side all the way through to the
other. In this example, a series of parallel bores 22
extends across the whole body 20, although other
configurations are possible. Thus, each bore 22 has an
opening 24 at each end, and the bores 22 do not intersect

the moulding surface 30.

The bores 22 may be formed by any convenient process
but the currently preferred option is deep drilling using a
drill bit long enough to pass all the way through the body
20.

In a typical example mould, the body 20 measures
1,300mm by 2,600mm and is 20mm thick. The bores 22 are 12mm
in diameter and the spacing between the centre lines of

adjacent bores 22 is 36mm.
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Thus, the bores 22 can be formed in a straightforward
and inexpensive manner. To create interconnections between
the bores 22, connecting tubes 26 are placed between the
openings 24 at the ends of two bores 22. This may be a
simple U-shaped length of stainless steel tubing secured
into each opening 24 and provided with a seal 28 to prevent

leakage of fluid out of the bores 22.

As shown in the Figure 3 example, connecting tubes 26
may be placed between adjacent openings 24 alternately on
each side of the body 20, so that the end result is a
continuous serpentine channel equivalent to that in the

prior art arrangement of Figure 1.

However, the process of the present invention provides
a versatile mould in which the channel configuration can be
altered by changing the position of the connecting tubes 26.
For example, in Figure 4, pairs of channels 22 are connected
at one end by a connecting tube 26, while the opposite ends
form the inlet and outlet. Groups of two or more bores 22
can be connected in this way so that there are a number of
separate channels extending through the mould. It will be
appreciated that many other configurations are possible.
Each bore 22 may be kept completely separate with fluid
simply entering at one end and exiting the other. Non-
adjacent channels may be connected by a connection tube

which bypasses one or more channels and so on.

By altering the channel configuration in this way, it
is possible to control the heating/cooling of the mould.

Using shorter channel lengths such as in the Figure 4
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configuration enables more uniform heating/cooling to be
achieved because there is a smaller temperature gradient
between the temperature of the fluid at the inlet and the
temperature at the outlet. Alternatively, some parts of
the mould may be heated/cooled more than other parts by
circulating fluid through relevant channels at different
temperatures and/or at different flow rates. It would also
be possible to heat some areas whilst cooling others. Some
channels may be simply left open without circulating fluid

therethrough and so on.

As an alternative to using connecting tubes 26,
adjacent bores 22 may be interconnected by use of a
connecting block 38 as shown in figure 5. Each block 38
consists of a solid block of material with a groove 40
milled, or otherwise formed, in one surface 42 thereof. On
the mould 20, preferably a corresponding groove 44 is milled
or otherwise formed between the openings 24 of adjacent
bores 22. The surface 42 of the block 38 is placed
against the mould 20 with the grooves 40 and 44 aligned with
each other so that together they form a channel

communicating between the two bores 22.

A further advantage of a mould formed by the process of
the present invention is that if any of the seals 28 fail,
it is easy to remove the relevant connecting tube 26 and
seal 28 (or connecting block 38) and replace it, unlike the
large-area gasket arrangement of the prior art. Similarly,
should any bore 22 somehow become blocked, it is
straightforward to remove the relevant connecting tube 26 or

block 38 and clean the bore 22.



10

15

20

25

30

Thus, a very simple, cost effective process is provided
for forming a mould which can be heated or cooled by
circulation of fluid therethrough in a network of internal
channels. The mould is cheaper to manufacture and more
versatile than prior art moulds because the channels are
easier to create and to seal and their configuration can be

altered by interconnecting channels in different ways.

As mentioned above, the process of the present
invention is particularly useful for creating moulds for use
in the process described in GB2460838, in which a pair of
female moulds can be closed to form a completely enclosed
mould cavity. In another aspect of the present invention, a
simplified mould for use in this type of process can be
provided by using a single female mould in conjunction with

a flat moulding surface to form a 1lid.

In particular, each mould may consist of a body 20
formed with bores 22 as described above, or a solid body
without any bores or channels running‘through it. As shown
in Figure 5, the female mould is created from a flat body
20a with a frame 32 secured to the moulding surface 30. The
frame 32 provides a perimeter wall 34 extending around an
area of the moulding surface 30, thereby creating a female

mould cavity 36.

The frame 32 may be permanently secured to the body
20a. However, in a preferred embodiment it is releasably
secured to the body 20a, for example with mechanical
fasteners or some form of mechanical clamping arrangement.
In this way, the frame 32 can be removed and replaced by

another frame of different dimensions to create a female
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mould cavity 36 with a different base area and/or a
different depth. The shape of the frame 32 and thus the
shape of the mould cavity 36 it creates can also be varied.
The frame 32 could be sub-divided to form two or smaller

mould cavities.

The other mould is simply another body 20b, either with
or without bores 22, and without such a frame 32 and thus
providing a flat moulding surface 30. This can be placed on
the top of the female mould, with the moulding surface 30
facing into the mould cavity 36 thereby acting as a lid to
form a completely enclosed cavity. Thus, a closable mould
can be created easily and quickly and can be adapted to
provide different sizes and shapes of mould cavity as
required. Such a versatile mould is therefore extremely

cost effective.

Conveniently, the two bodies 20a and 20b may be
hingedly connected together for easy opening and closing of
the mould cavity 36. In order to accommodate one or more
frames 32 of different thickness, the hinge may be
adjustable (in a known manner) to alter the spacing between
bodies 20a and 20b when they are in the closed position so
that the distance between them, and thus the thickness of
the frame 32 which can be accommodated, can be altered as

necessary.
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CLAIMS

1. A process for creating a mould, comprising providing a
solid body having at least one surface which defines a
moulding surface against which an item is to be moulded in
use, and forming at least one bore through the body with an
opening at each end and which does not intersect the

moulding surface.

2. A process as claimed in claim 1, wherein the or each

bore is formed by drilling.

3. A process as claimed in claim 1 or claim 2, comprising

forming a plurality of bores through the body.

4. A process as claimed in claim 3, wherein the bores are

parallel to each other.

5. A process as claimed in claim 4, wherein the bores are

equispaced from each another.

6. A process as claimed in claim 3, wherein the bores do

not all have the same diameter.

7. A process as claimed in any preceding claim, wherein

the diameter of each bore is in the range of 10-15mm.

8. A process as claimed in any preceding claim, further
comprising connecting two or more bores together by placing
a connecting element between the opening at one end of one

bore and an opening at one end of another bore.
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9. A process as claimed in claim 8, wherein the connecting

element comprises a tube.

10. A process as claimed in claim 8, wherein the connecting

element comprises a grooved block.

11. A process as claimed in any of claims 8-10, further
comprising connecting adjacent bores together so as to

create a single continuous flowpath through the body.

12. A process as claimed in any of claims 8-10, comprising
connecting bores together to form two or more separate

groups of interconnected bores.

13. A process as claimed in any preceding claim, further
comprising securing one or more frame members to the
moulding surface of the body in order to define a mould

cavity.

1l4. A process for creating a mould, comprising providing a
body having a surface which defines a moulding surface

against which an item is to be moulded in use, and securing
one or more frame members to the moulding surface in order

to define a mould cavity.

15. A process as claimed in claim 13 or claim 14, wherein
the or each frame member is releasably securable to the

moulding surface.

16. A process as claimed in any of claims 13-15, further

comprising providing a second body with a moulding surface
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and releasably securing the second body to the first body
such that the moulding surface of the second body closes the

mould cavity.

17. A process as claimed in claim 16, wherein the first and
second bodies are hingedly connected together for pivotal
movement between a position in which the mould cavity is
open and a position in which the mould cavity is closed,
wherein the hinge is adjustable to accommodate one or more
frame members of different thickness between the two bodies

in the closed position.

18. A mould formed by a process as claimed in any preceding

claim.

19. BAn article formed in a mould created by the process as

claimed in any preceding claims.

20. A process for forming a mould substantially as

hereinbefore described and with reference to Figures 2-6.
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