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Title: A MOULD TOOL FOR INJECTION MOULDING

Fig. 1

(57) Abstract: Injection-moulding mould con-
figured for being mounted in an injection- mould-
ing apparatus for automated moulding of work
pieces from plastics, said injection-moulding
mould comprising at least two separate mould
parts that are separated by a mould separation
face, and wherein at least one mould part 1 is con-
figured with an outer frame 2 in which one or
more spaces is/are configured that are open relat-
ive to the mould separation face, in which is
mounted at least one exchangeable mould insert 3,
and wherein the exchangeable mould insert 3 has
a mould cavity side that faces towards the mould
separation face, which mould cavity side is
provided with one or more mould cavities, and
wherein, in the mould insert 3, a set of cooling
channels 14 is provided and at least two pipe
couplings to which there is, for each pipe coup-
ling, configured a cooling pipe 4 being, with its
first end, mounted to the pipe coupling and ex-
tending therefrom, in its longitudinal direction,
from the pipe coupling and out through a channel
8 in the outer frame of the mould part and to its
other end. The cooling pipe being secured in the
channel in such a manner that it cannot be shifted
in the longitudinal direction thereof, it is accom-

plished that the pipe coupling may be configured such as to occupy only very little space in the mould insert 3.
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Title:

A mould tool for injection moulding

Prior art:

The present invention relates to an injection-moulding mould configured for
being mounted in an injection-moulding apparatus for automated moulding of
work pieces from plastics, said injection-moulding mould comprising at least
two separate mould parts that are separated by a mould separation face, and
wherein at least one mould part is configured with an outer frame in which
one or more spaces is/are conﬂgured that are open relative to the mouid
separation face, in which is mounted at least one exchangeable mould insert,
and wherein the exchangeable mould insert has a mould cavity side that
faces towards the mould separation face, which mould cavity side is provided
with one or more mould cavities, and wherein, in the mould insert, a set of
cooling channels is provided and at least two pipe couplings to which there
is, for each pipe coupling, configured a cooling pipe being, with its first end,
mounted to the pipe coupling and extending therefrom, in its longitudinal
direction, from the pipe coupling and out through a channel in the outer frame
of the mould part and to its other end.

An injection-moulding mould of that type is known from US patent No.
6936206, wherein the cooling channel is screwed into a side wall surface on
the mould insert element and extends out through the passage on the frame
of the mould part that encloses the mould insert element.

Object of the invention:
Based on this, it is the object of the present invention to provide an injection-

moulding mould of the kind set forth above, whereby further space is
provided in the mould insert for cooling channels, mould cavities, etc., and
wherein mounting and dismounting of cooling pipes are considerably
facilitated.
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This is accomplished by the invention as set forth in claim 1; the cooling pipe
being secured against dismounting by axial shifting out of the pipe coupling
on the mould insert, it is enabled to configure the pipe coupling such that it
takes up very little volume in the mould insert to the effect that more space is
thereby provided for mould cavities, cooling channels and other components
important to the moulding process in the mould insert.

For instance, the pipe coupling can, in a simple manner, be constituted by a
cylindrical hole in the mould insert, into which hole the cooling pipe is
introduced, and wherein, on the first end of the cooling pipe, a first round-
going recess is configured on the outer side of the cooling pipe, in which a
gasket is provided, such as an O-ring, which abuts on the inner side of the
cylindrical hole on the mould insert.

According to a preferred embodiment, the cooling pipe is secured in the
channel by means of a ring-shaped mounting clip that has an outer periphery
extending around the cooling pipe and being securely mounted on the inner
side of the channel, and having a number of elastic tongues that extend
slantingly inwards from the outer periphery towards the cooling pipe and in a
direction towards the pipe coupling on the mould insert, and wherein each of
the elastic tongues has a pin that engages with another round-going recess
on the outer side of the cooling pipe to the effect that the cooling pipe can be
shifted along its longitudinal axis only if the pins on the elastic tongues are

caused to disengage from the other round-going recess on the cooling pipe.

Said mounting clip may advantageously be configured from a thermoplastic
plastics material to the effect that it thermally insulates the cooling pipe from
the inner side of the channel.
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According to a particularly preferred embodiment, particularly easy and safe
mounting and dismounting of the cooling pipes can be established. That
embodiment thus comprises a mounting tool for release of the mounting clip,
said mounting tool comprising a pipe end that can be shifted on the outside
of the cooling pipe in a direction towards the mounting clip, and wherein the
mounting tool has, at its opposite end relative to pipe end, a pressure face
configured such that pipe end can be pressed into the channel on the outside
of the cooling pipe, where it, by shifting past the outer periphery of the
mounting clip, presses said elastic tongues outwards towards the inner side
of the channel in such a manner that the pins on the elastic tongues are

pushed out of the second round-going recess on the cooling pipe.

Advantageously, the mounting tool may further comprise a number of holes
configured in the pipe end, wherein, in each hole, a ball is provided that can
be shifted radially butwards from and inwards to a ball seat configured in the
hole, wherein a part of the ball's surface extends within the inner side of the
pipe end, and wherein the mounting tool further comprises an outer pipe that
extends on the outside of the pipe end and can be shifted axially
longitudinally of same, and wherein there is configured, in the outer pipe, a
guide for each ball, which guide is configured such that each ball is, by
shifting of the outer pipe in a direction relative to the pipe end, pushed
inwards towards its ball seat, and, by shifting of the outer pipe in the opposite
direction, allows the ball to move radially outwards and away from its ball
seat, and wherein the holes are arranged such that, when pipe end is pushed
so far onto the cooling pipe that the tongues on the mounting clip are pushed
out of the second round-going recess on the cooling pipe, the balls may, by
shifting of the outer pipe on pipe end, engage with a third round-going recess
on the outer side of the cooling pipe, to the effect that the cooling pipe can be
withdrawn from the channel by a pull being exerted in the mounting tool.

The drawing:
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Figure 1: is a sectional view through a part of an injection-moulding tool with
a mould insert and a cooling pipe according to the invention.

Figure 2: is an exploded perspective view showing constituent components of

~ the injection-moulding mould as shown in figure 1.

Description of an embodiment:
Thus, figure 1 shows a part of an injection-moulding mould seen in a cut

face, wherein a cooling pipe 4 is mounted in the injection-moulding mould.
For the sake of overview, only a small portion of an injection-moulding mould
is thus shown, viz the part that characterises the invention compared to
commonly known injection-moulding moulds. In this context, it will be clear to
the person skilled in the art that the remainder of the injection-moulding
mould can be configured in a vast number of different embodiments; mould
parts 1 with exchangeable inserts 3 being commonly known where, by
standard tools, manufacture of different components in the same mould tool
is desired, whereby it is thus avoided that the overall mould tool is to be
exchanged when production is to be switched to the manufacture of a new
work piece. By use of the exchangeable inserts, the switch from production of
one work piece to another can often be accomplished merely by an
éxchange of the mould insert 3.

An example of a known mould tool of this type will thus appear from the
above-referenced US patent No. 6936206, wherein the cooling medium
channel is screwed into a side wall surface on the mould insert element and
extends out through the passage on the frame of the mould part that
encloses the mould insert element.

Thus, from the drawing a mould insert 3 will appear which, by known means
(not shown), is mounted in a mould part 1 comprising an outer frame 2 that
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encloses the periphery of the mould insert 3, of which only one side is shown
in the figure.

Moreover, the mould insert 3 has one or more mould cavities (not shown)
and a number of cooling channels 14, and with the purpose of supplying
cooling water to the cooling channels 14 there is, according to the invention,
mounted a cooling pipe 4 in a cooling coupling configured therefor in the
cooling channel 14. In the shown embodiment, the pipe coupling is
configured as a cylindrical hole which is provided with an annular lining 13 for
the sake of ensuring an effective packing surface for the annular rubber
gasket or so-called O-ring 5 shown in the drawing and being arranged in a
first recess on the outside of the cooling pipe 4.

The cooling pipe 4 being moreover secured against axial displacement in the
channel 8 by means of a mounting clip 6, it is possible to configure the pipe
coupling such that it takes up only very little space in the mould insert 3, and
hence more space becomes available to other functional parts in the mould

insert 3, such as cooling channels, mould cavities, etc.

In figure 2, the cooling pipe and the mounting clip are shown, and so are the
further components that it takes to establish the coupling of the cooling pipe 4
to the mould insert 3. From here it will appear that the mounting clip 6 has a
plurality of tongues that each extends from the outer periphery of the
mounting clip and slantingly forwards towards the pipe coupling on the mould
insert 3 where, by means of a pin, it is capable of releasably engaging with
another round-going recess 11 on the outer side of the cooling pipe 4.

The mounting clip 6 being secured in the channel 8 by means of the lock ring
7, this will mean that the cooling pipe 3 is thereby not displaceable in the

longitudinal direction thereof, unless the elastic tongues on the mounting clip
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are caused to leave their engagement with the other round-going recess 11
on the cooling pipe 4.

To this end, the injection-moulding mould comprises a mounting tool 20, 24
which is shown in figure 1. That mounting tool 24 has a pipe end 22 that can
be shifted on the outside of the cooling pipe 4 from the outside and so far
onto it that the pipe end 22 can reach so far past the outer periphery of the
mounting clip that it can force the elastic tongues on the mounting clip 6
outwards towards the inner side of the channel 8. Thereby, the pin is pulled
out of the second round-going recess 11 on the cooling pipe, and the cooling
pipe can be pulled out freely, apart from the friction between the pipe
coupling on the insert and the O-ring 5 on the cooling pipe 4.

Moreover, the mounting tool 24 has a balil coupling functionality that
comprises a number of balls 23 that are each arranged in a hole configured
with a ball seat and configured in the pipe end. Here, the ball seat serves the
function that the balls 23 cannot fall in on the inner side of the pipe end 22,
but can only be moved so far inwards towards the centre axis of the pipe end
22 where it is capable of engaging with the third round-going recess 9 on the
cooling pipe 4 and, in that position, seizing it to the effect that the mounting
tool 24 can be used both to insert and withdraw the cooling pipe 4 into and
from the channel 8. To be able to move balls out of and into, respectively,
engagement with the recess 9 on the cooling pipe 4, the mounting tool 24
further comprises an outer pipe 21 that extends on the outside of the pipe
end 22 and can be shifted axially longitudinally thereof 22, and wherein, in
the outer pipe 21, a guide is provided for each ball 21, which guide is
configured such that each ball 21 is, by shifting of the outer pipe 21 in a
direction relative to the pipe end 22, pushed inwards towards its ball seat;
and reversely, when the outer pipe 21 is shifted in the opposite direction, the
ball 23 is allowed to move radially outwards and away from its ball seat. To

the above end, the holes are arranged such that, when the pipe end 22 is
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pushed so far onto the cooling pipe 4 that the tongues on the mounting clip 6
are pushed out of the second round-going recess 9 on the cooling pipe 4, the
balls 23 can, by shifting of the outer pipe 21 on the pipe end, enter into
engagement with the third annular recess on the outer side of the cooling
pipe, to the effect that the cooling pipe 4 can be pulled out of the channel 8
by a pull being exerted in the mounting tool 24.

To keep the outer pipe 21 and pipe end 22 at a mutual position wherein the
balls are locked in each their ball seat, a spring 25 is configured that
displaces the two parts 21, 22 in the direction by which the locking thereof
appears.
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Claims

1. An injection-moulding mould configured for being mounted in an injection-
moulding apparatus for automated moulding of work pieces from plastics,
said injection-moulding mould comprising at least two separate mould parts
that are separated by a mould separation face, and wherein at least one
mould part is configured with an outer frame in which one or more spaces
is/are configured that are open relative to the mould separation face, in which
is mounted at least one exchangeable mould insert, and wherein the
exchangeable mould insert has a mould cavity side that faces towards the
mould separation face, which mould cavity side is provided with one or more
mould cavities, and wherein, in the mould insert, a set of cooling channels is
provided and at least two pipe couplings to which there is, for each pipe
coupling, configured a cooling pipe being, with its first end, mounted to the
pipe coupling and extending therefrom, in its longitudinal direction, from the
pipe coupling and out through a channel in the outer frame of the mould part
and to its other end, characterised in that the cooling pipe is secured in the
channel in such a manner that it cannot be shifted in the longitudinal difection

thereof.

2. An injection-moulding mould according to claim 1, characterised in that
the pipe coupling is constituted by a cylindrical hole in the mould insert, into
which hole the cooling pipe is introduced, and wherein, on the first end of the
cooling pipe, a first round-going recess is configured on the outer side of the
cooling pipe, in which a gasket is provided, such as an O-ring, which abuts

on the inner side of the cylindrical hole on the mould insert.

3. An injection-moulding mould according to claim 1, characterised in that
the cooling pipe is secured in the channel by means of a ring-shaped
mounting clip that has an outer periphery extending around the cooling pipe
and being securely mounted on the inner side of the channel, and having a
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number of elastic tongues that extend slantingly inwards from the outer
periphery towards the cooling pipe and in a direction towards the pipe
coupling on the mould insert, and wherein each of the elastic tongues has a
pin that engages with another round-going recess on the outer side of the
cooling pipe to the effect that the cooling pipe can be shifted along its
longitudinal axis only if the pins on the elastic tongues are caused to
disengage from the other round-going recess on the cooling pipe.

4. An injection-moulding mould according to claim 3, characterised in that
the mounting clip is made from a thermoplastic plastics material.

5. An injection-moulding mould according to claim 3 or 4, characterised in
that it comprises a mounting tool for release of the mounting clip, said
mounting tool comprising a pipe end that can be shifted on the outside of the
cooling pipe in a direction towards the mounting clip, and wherein the
mounting tool has, at its opposite end relative to pipe end, a pressure face
configured such that pipe end can be pressed into the channel on the outside
of the cooling pipe, where it, by shifting past the outer periphery of the
mounting clip, presses said elastic tongues outwards towards the inner side
of the channel in such a manner that the pins on the elastic tongues are

pushed out of the second round-going recess on the cooling pipe.

6. An injection-moulding mould according to claim 5, characterised in that
the mounting tool further comprises a number of holes configured in the pipe
end, wherein, in each hole, a ball is provided that can be shifted radially
outwards from and inwards to a ball seat configured in the hole, wherein a
part of the ball's surface extends within the inner side of the pipe end, and
wherein the mounting tool further comprises an outer pipe that extends on
the outside of the pipe end and can be shifted axially longitudinally of same,
and wherein there is configured, in the outer pipe, a guide for each ball,
which guide is configured such that each ball is, by shifting of the outer pipe
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in a direction relative to the pipe end, pushed inwards towards its ball seat,
and, by shifting of the outer pipe in the opposite direction, allows the ball to
move radially outwards and away from its ball seat, and wherein the holes
are arranged such that, when pipe end is pushed so far onto the cooling pipe
that the tongues on the mounting clip are pushed out of the second round-
going recess on the cooling pipe, the balls may, by shifting of the outer pipe
on pipe end, engage with a third round-going recess on the outer side of the
cooling pipe, to the effect that the cooling pipe can be withdrawn from the
channel by a pull being exerted in the mounting tool.
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