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The invention relates to an injection-moulding apparatus comprising a
mould having a first and a second mould section, which mbuld sections are movable
relative to one another between a first position, in which both mould sections are in
contact with one another and define a cavity for moulding a product, and a second
position, in which the mould sections are spaced apart to allow removal of the moulded
product, the second mould section having a bounding surface at a side remote from the |
first mould section, with which boundihg surface the second mould section is in contact
with a base, and a movable punch being situated inside the second mould section, which
injection-moulding apparatus further comprises means for moving the puhch. Such an
apparatus is used inter alia for the manufacture of optical information carriers such as,

- for example, Compact Discs. These are round discs having a centre hole. This hole is
~ formed by the punch. |

15

20

An injection-moulding apparatus of the type defined in the opening

, sentence is known from US 4,185,955. The second mould section of said apparatus
" comprises the means for moving the punch. These means comprise a pneumatic cylinder

in which piston is arranged to reciprocate a plate to which the punch has been secured.
This cylinder is connected to a pneumatic control system vig lines. If by means of this
injection-moulding apparatus a product is to be manufactured which differs from the
previously manufactured product the second mould section must be converted. For this
purpose the mould section has to be removed from the injection-moulding apparatus in
view of the space necessary for conversion. With the prior-art injection-moulding
apparatus this is laborious and time-consuming because it is also necessary to disconnect
pneumatic supply and discharge lines and because auxiliary devices, for example a
hoist, have to be used since the mould section is heavy. This is an expensive operation
because production is held up during the conversion. Since manufacturers wish to
minimise stocks and wish to offer products in small series the demand for small batches -
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of the type defined in the opening sentence, enabling the conversion of the mould to be
effected more rapidly. For this purpose the injection-moulding apparatus in accordance
with the invention is characterised in that the base has been provided with the means,

- situated externally of the mould for moving the punch. This reduces the size and
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weight of the second mould section to be converted, so that not auxiliary devices are
needed for the removal of the mould section from the injection-moulding apparatus.
Moreover, time is saved because the number of lines to be disconnected is reduced.

An embodiment of the injection-moulding apparatus in accordance with
the invention is characterised in that inside the second mould section there has also been
proﬁded an ejector for ejecting a sprue from the punch and the injection-moulding

. apparatus comprises further means for moving the ejector, the base having been

provided with the further means, situated externally of the mould, for moiring the
ejector. If further moving parts are situated inside the mould, for example an ejector, it

is advantageous that the further means for moving said further moving parts are also
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situated outside the mould in the base.

_ A further embodiment of the injection-moulding apparatus in accordance
with the invention is characterised in that at the location of the bounding surface the
punch and the ejector have each been divided into a first part situated in the second
mould section and a second part situated in the base Both parts of the punch and of the
ejector are in contact with one another but are not connected to one another. This
reduces the number of connections to be detached for removing the mould section.
Since the punch and the ejector are divided at the location of the bounding surface the
mould section can be removed from the injection-moulding apparatus by moving the
mould section only in the plane of the bounding surface. It is not necessary to move the
mould section also in a direction perpendicular to the bounding surface. This is

advantageous in view of the time requxred for removing and replacing the mould

section. _
An 'advantageous embodiment of the injection-moulding apparatus in
aceordancewithﬂleinvenﬁonischaracterisedinthatﬂlemeansformovingthepunch'
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The invention further relates to a mould adapted for use in an injection-

- moulding apparatus in accordance with the invention.

The invention wﬂl now be described in more detail, by way of example,
10  with reference to the drawings. In the drawings:
' Figure 1 shows an injection-moulding apparatus in accordance with the
invention, and
Figure 2 is a sectional view of the mould sections and of a part of the
base. |
15 |
Figure 1 shows an injection-moulding apparatus 1 comprising a mould 3
having a first and a second mould section 5, 7 which are mdvable relative to one
- another, an injection-moulding unit 9 for feeding a molten synthetic material under
pressure into the mould, a displacement unit 11 for moving the second mould section 7,
20  and a transport device 13 for exchanging the second mould section 7 with a further
mould section 15. The first and the second mould section 5, 7 are movable between a
position in which the two mould sections are spaced apart (see Figure 1) and a position
in which the two mould sections are in contact with one another, the two sections
defining a disc-shaped cavity in which an information carrier, for example a Compact
25  Disc, can be formed (see Figure 2). The injection-moulding apparatus 1 further
' comprises a movable arm 17 for removing.the moulded information carrier from the
second mould section 7 when the two mould sections are spaced apart. To enable the
second mould section 7 to be rapidly exchanged with the further mould section 15 the
number of connections with a base 19 of the displacement unit 11, which carries the
30 second mould section, should be as small as possible. The transport device 13 comprise
a conveyor belt 21 carrying a plurality of coupling members 23, 25 which can be
coupled to the second mould section 7 and the further mould sectxon 15. This is effected
by moving a coupling member 25 towards the second mould section 7 and lowering the
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necessary t othti baserlQdstarmanged on a movable cylinder 35 of the dxsplacement unit 11.
Subsequently, the second mould section 7 is detached from the base 19 by loosening
5  clamping units 37, 39. The conveyor belt 21 can now be driven to move the second
mould section 7 away from the base 19 and at the same time position the further mould
section 15 above the base 19.

Figure 2 shows the first and the second mould section 5, 7 and a part of
the base 19. The mould sections each have a rear part 41, 43 on which two |
10 interconnected plates 45, 47, 49, 51 are arranged. One of the plates has grooves 53,
which after interconnection of the two plates form cooling ducts for cooling the
moulded information carrier. The plates are interconnected by soldering. In comparison
with the customary bolting method, using O-rings for sealing the cooling ducts,
soldering has the advantage that it also provides sealing of the cooling ducts and that the
15  plates to be interconnected can be thinner because no material for screwthread has to be
provided. The plate 49 of the second mould section 7 carries a shell 55, which is
clamped in position by means of a clamping ring 57 and a clamping bush 59. This shell
55 has a profile representing information. This profile is formed in the product during
* moulding of a product. The plate 47 of the first mould section 5 facing the shell has a
20  smooth surface because the product is provided with information at one side oniy. The
clamping bush 59 is held in position by a slide 61 and can be removed from the second
mould section 7 by pulling the slide 61 outward. This results in a dish 63, which is held
in position against the load of a spring 65, being urged against the clamping bush 59 by
the spring 685, so that the clamping bush is pushed out of the mould 3.

25 The first mould section 5 has a sprue bush 67 in which an injection duct
69 is formed. This sprue bush 67 comprises a cylinder 71 with a central bore 73. This
cylinder is situated in a cylindrical hole in a housing 75 of the sprue bush 67 and has

. been soldered to the housing near its ends. A space 77 between the housing and the
cylinder forms a cooling duct and is connected to a cooling system via a line 79. A
movable punch 81 is arranged opposite the sprue bush 67 in the second mould section 7
t0 sever a sprue comprising a sprue slug and a stalk portion from the product, which
sprue slug and stalk portion are situated between the punch 81 and the sprue bush 67
after the product has been formed. The punch 81 is formed by _a_t_:!h_ngg/&iwhumngfr_
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and the bush to form a cooling duct, which is connected to a cooling system via a line
89. The cylinder 83 has a central bore in which an ejector 91 is situated for ejecting the
sprue slug with the stalk portion from the punch 81. When the sprue slug and the stalk

5 portion are severed the sprue bush 67, which faces the punch 81, is not moved but the
stalk portion is compressed between the sprue bush and the punch 81. This is possible
because the distance over which the punch is moved, which distance is at least equal to
the thickness of the connection between the stalk portion and the product, is
substantially smaller than the thickness of the stalk portion.

10 The base 19 of the injection-moulding apparatus 1, which carries the
second mould section 7, comprises means 93 for moving the punch 81. These means 93
comprise a piston 95 which is movable in a cylindrical recess 94 formed in the base.
The piston 95 can be moved by means of a rod 97. This rod 97 is situated in the hollow
cylinder 35. The punching movement performed by the means 93 is followed by the

15  punch 81 present in the second mould section 7, thus enabling a sprue slug to be
severed from an information carrier. The base 19 comprises further means 99 for
realising an ejection movement. These further means 99 comprisé a further piston 101,
which is hydraulically or pneumatically movable. This further piston 101 is situated in a
further cylindrical recess 100 formed the first-mentioned piston 95. Both pistons have

20  an end face 103, 105 coinciding with a mounting surface 107 of the base 19 on which
the second mould section 7 is disposed. The punch 81 and the ejector 91 also have end
faces 109, 111 which coincide with a bounding surface 113 of the second mould section
7 and which are in contact with the end faces 103, 105 of the pistons 95, 101 of the

~ base 19. Both the punch movement and the ejection movement are performed against

25  spring force. The spring force provides the return movement of the punch and the
ejector in the absence of the liquid or gas pressure.

Thus, the exchangeable second mould section 7 does not comprise any
mechanisms for moving the punch and the ejector. These mechanisms 93, 99 are
arranged in the base 19 and can be coupled simply to the punch 81 and the ejector 91 of

30 the mould 3. Moreover, no. mechanism has been provided for extracting the moulded
information carrier from the second mould section 7 because this is effected exclusively
by means of compressed air. In the known injectibn—moulding apparatus this is effected
by lifting the information carrier from the shell by means of an ejection cylinder near
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petween the information carrier and the shell 55. This is effected vig an air duct 115

5 formed between the clamping bush 59 and the punch 81. 'With the present construction
the information carrier can be demoulded by means of compressed air because the
distance over which the information carrier is to be moved to allow it to be gripped by
the arm 17 is substantially smaller than with the prior-art moulds. This is possible
because the clamping ring 57, which clamps the shell 55 onto the second mould section

10 7, only projects from the shell 55 over a distance equal to the thickness of the
information carrier. The steps mentioned hereinbefore yield a simple mould section
- which can be exchanged rapidly with another mould section.
~ Although the invention has been described with reference to the drawings
this does not imply that the invention is limited to the embodiment shown in the
15  drawings. The invention likewise relates to all embodiments which deviate from those
shown in the drawings within the scope defined by the Claims.
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1. An injection-moulding apparatus comprising a mould having a first and a
second mould section, which mould sections are movable relative to one another
between a first position, in which both mould sections are in contact with one another
and define a cavity for moulding a product, and a second position, in which the mould
5  sections are spaced apart to allow removal of the moulded product, the second mould
section having a bounding surface at a side remote from the first mould section, with
which bounding surface the second mould section is in contact with a base, and a
movable punch béing situated inside the second mould section, which injection-moulding
apparatus further comprises means for moving the punch, characterised in that the base
[0  has been provided with the means, situated externally of the mould, for moving the
punch. ' |
2. An injection-moulding apparatus as claimed in Claim 1, characterised in
that inside the second mould section there has also been provided an ejector for ejecting
a sprue from the punch and the injection-moulding apparatus comprises further means
15  for moving the ejector, the base having been provided with the further means, situated
- externally of the mould, for moving the ejector. |
3. . An injection-moulding apparatus as claimed in Claim 2, characterised in
that at the location of the bounding surface the punch and the ejector have each been
divided into a first part situated in the second mould section and a second part situated
20  in the base,.
4, An injection-moulding apparatus as claimed in Claim 1, 2 or 3,
characterised in that the means for moving the punch comprise a movable piston
‘situated in a cylindrical recess provided in the base. .
3. _ An injection-moulding apparatus as claimed in Claim 4, cha_racterised in
25 that the further means for moving the ejector comprise a movable further piston situated
in a further cylindrical recess provided in the piston for the purpose of moving the
punch,
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Injection-moulding apparatus and mould for use in the injection-moulding apparatus.

| An injection-moulding apparatus comprises a mould (3) having a first and
a second mould section (5, 7). A bounding surface (13) of the second mould section )
is in conté.ct with a base (19) of the injection-moulding apparatus. A movable punch
- (81) for severing a sprue slug from the product and an ejector for ejécting'the sprue

5 slug from the punch have been provided in the second mould section. The injection-
moulding apparatus further comprises means (93, 99) for moving the punch and the
ejector. These means have been arranged externally of the mould inside the base. As a
result of this, the mould can be of compact construction and no connection lines for
moving the punch and the ejector are required, so that the mould can be removed

10  rapidly from the injection-moulding apparatus. The punch (81) and the ejector (91) have
been divided at the location of the bounding surface (113). This enables the second
“mould section (7) to be coupled rapidly to the base (19), as a result of which the second
mould section can be exchanged rapidly with a further mould section.

(Figure 2)
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The invention relates to an injection-moulding apparatus comprising a
mould having a first and a second mould section, which mould sections are movable
relative to one another between a first position, in which both mould sections are in
contact with one another and define a cavity for moulding a product, and a second
position, in which the mould sections are spaced apart to allow removal of the moulded
product, the second mould section having a bounding surface at a side remote from the
first mould section, with which bounding surface the second mould section is ixi.co.ntact
with a base, and a movable punch being situated inside the second mould section, which
injection-moulding apparatus further comprises means for moving the punch. Such an
apparatus is used inter alia for the manufacture of optical information carriers such as,
for example, Compact Discs. These are round discs having a centre hole. This hole is
formed by the punch.

An injection-moulding apparatus of the type defined in the opening
sentence is known from US 4,185,955. The second mould section of said apparatus
comprises the means for moving the punch. These means comprise a pneumatic cylinder
in which piston is arranged to reciprocate a plate to which the punch has been secured.
This cylinder is connected to a pneumatic control system vig lines. If by means of this
injection-moulding apparatus a product is to be manufactured which differs from the
previously manufactured product the second mould section must be converted. For this
purpose the mould section has to be removed from the injection-moulding apparatus in
view of the space necessary for conversion. With the prior-art injection-moulding
apparatus this is laborious and time-consuming because it is also necéssary to disconnect
pneumatic supply and discharge lines and because auxiliary devices, for example a
hoist, have to be used since the mould section is heavy. This is an expensive operation
because production is held up during the conversion. Since manufacturers wish to
minimise stocks and wish to offer products in small series the demand for small batches
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of a product increases. This leads to an increased conversion time in proportioh to the

production time, resulting in a rise of the product costs.

It is an object of the invention to provide an injection-moulding apparatus
of the type defined in the opening sentence, enabling the conversion of the mould to be
effected more rapidly. For this purpose the injectioanoulding apparatus in accordance
with the invention is characterised in that the base has been provided with the means,
situated externally of the mould, for moving the punch. This reduces the size and
weight of the second mould section to be converted, so that not auxiliary devices are

*  needed for the removal of the mould section from the injection-moulding apparatus.
Moreover, time is saved because the number of lines to be disconnected is reduced.

) An embodiment of the injection-moulding apparatus in accordance with
© the invention is characterised in that inside the second mould section there has also been
provided an ejector for ejecting a sprue from the punch and the injection-moulding

. apparatus comprises further means for movihg .the ejector, the base having been
provided with the further means, situatéd externally of the mould, for moving the
ejector. If further moving parts are situated inside the mould, for example an ejector, it
is advantageous that the further means for moving said further moving parts are also
situated outside the mould in the base.

) A further embodiment of the injection-moulding apparatus in accordance
with the invention is characterised in that at the location of the bounding surface the
punch and the ejector have each been divided into a first part situated in the second
mould section and a second part situated in the base. Both parts of the punch and of the
ejector are in contact with one another but are not connected to one another. This
reduces the number of connections to be detached for removing the mould section.
Since the punch and the ejector are divided at the location of the bounding surface the
mould section can be removed from the injection-moulding apparatus by moving the
mould section only in the plane of the bounding surface. It is not necessary to move the
mould section also in a direction perpendicular to the bounding surface. This is
advantageous in view of the time required for removing and replacing the mould
section. . |

An advantageous embodiment of the injection-moulding apparatus in
accordance with the invention is characterised in that the means for moying the punch
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that the further means for moving the ejector comprise a movable further piston situated

in a further cylindrical recess provided in the piston for the purpose of moving the
punch.
The invention further relates to a mould adapted for use in an injection-

moulding apparatus in accordance with the invention.

The invention will now be described in more detail, by way of example,
with reference to the drawings. In the drawings: '

Figure 1 shows an injection-mouilding apparatus in accordance with the
invention, and )

Figure 2 is a sectional view of the mould sections and of a part of the
base.

Figure 1 shows an injection-moulding apparatus 1 comprising a mould 3

having a first and a second mould section 5, 7 which are movable relative to one

- another, an injection-moulding unit 9 for feeding a molten synthetic material under
pressure into the mould, a displacement unit 11-for moving the second mould section 7,
and a transport device 13 for exchanging the second mould section 7 with a further
mould section 15. The first and the second mould section 5, 7 are movable between a
position in which the two mould sections are spaced' apart (see Figure 1) and a position
in which the two mould sections are in contact with one another, the two sections
defining a disc-shaped cavity in which an information carrier, for example a Compact
Disc, can be formed (see Figure 2). The injection-moulding apparatus 1 further
comprises a movable arm 17 for removing the moulded information carrier from the
second mould section 7 when the two mould sections are spaced apart. To enable the
second mould section 7 to be rapidly exchanged with the further mould section 15 the
number of connections with a base 19 of the displacement unit 11, which carries the
second mould section, should be as small as possible. The transport device 13 comprise
a conveyor belt 21 carrying a plurality of coupling members 23, 25 which can be
coupled to the second mould section 7 and the further mould section 15. This is effected
by moving a coupling member 25 towards the second mould section 7 and lowering the
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the base 19 is arranged on a movable cylinder 35 of the displacement unit 11.
Subsequently, the second mould section 7 is detached from the base 19-by loosening
clamping units 37, 39. The conveyor belt 21 can now be driven to move the secdnd
mould section 7 away from the base 19 and at the same time position the further mould

section 15 above the base 19.

Figure 2 shows the first and the second mould section S, 7 and a part of
the base 19. The mould sections each have a rear part 41, 43 on which two
interconnected plates 45, 47, 49, 51 are arranged. One of the plates has grooves 53,
which after interconnection of the two plates form cooling ducts for cooling the |
moulded information carrier. The plates are interconnected by soldering. In comparison
with the customary bolting method, using O-rings for sealing the cooling ducts,
soldering has the advantage that it also provides sealing of the cooling ducts a_nd that the
plates to be interconnected can be thinner because no material for screwthread has to be
provided. The plate 49 of the second mould section 7 carries a shell 55, which is
clamped in position by means of a clamping ring 57 and a clamping bush 59. This shell
55 has a profile representing information. This profile is formed in the product during
moulding of a product. The plate 47 of the first mould section 5 facing the shell has a
smooth surface because the product is provided with information at one side only. The
clamping bush 59 is held in position by a slide 61 and can be removed from the second
mould section 7 by pulling the slide 61 outward. This results in a dish 63, which is held
in position against the load of a spring 65, being urged against the clamping bush 59 by
the spring 65, so that the clamping bush is pushed out of the mould 3. -

The first mould section 5 has a sprue bush 67 in which an injection duct
69 is formed. This sprue bush 67 comprises a cylinder 71 with a central bore 73. This
cylinder is situated in a cylindrical hole in a housing 75 of the sprue bush 67 and has

. been soldered to the housing near its ends. A space 77 between the housing and the
cylinder forms a cooling duct and is connected to a cooling system viag a line 79. A
movable punch 81 is arranged opposite the sprue bush 67 in the second mould section 7
1o sever a sprue comprising a sprue slug and a stalk portion from the product, which
Sprue slug and stalk portion are situated between the punch 81 and the sprue bush 67
after the product has been formed. The punch 81 is formed by a cylinder 83 which near
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89. The cylmder 83 has a central bore in which an ejector 91 is situated for ejecting the
sprue slug with the stalk portion from the punch 81. When the sprue slug and the stalk
portion are severed the sprue bush 67, which faces the punch 81, is not moved but the
stalk portion is compressed between the sprue bush and the punch 81. This is possible
because the distance over which the punch is moved, which distance is at least equal to
the thickness of the connection between the stalk portion and the product, is
substantially smaller than the thickness of the stalk portion.
The base 19 of the injection-moulding apparatus 1, which carries the

second mould section 7, comprises means 93 for moving the punch 81. These means 93
comprise a piston 95 which is movable in a cylindrical recess 94 formed in the base.
The piston 95 can be moved by means of a rod 97. This rod 97 is situated in the hollow
cylinder 35. The punching movement performed by the means 93 is followed by the
punch 81 present in the second mould section 7, thus enabling a sprue slug to be
severed from an information carrier. The base 19 comprises further means 99 for
realising an ejection movement. These further means 99 comprise a further piston 101,
which is hydraulically or pneumatically movable. This further piston 101 is situated in a
further cylindrical recess 100 formed the first-mentioned piston 95. Both pistons have
an end face 103, 105 coinciding with a mounting surface 107 of the base 19 on which
the second mould section 7 is disposed. The punch 81 and the ejector 91 also have end

faces 109, 111 which coincide with a bounding surface 113 of the second mould section
7 and which are in contact with the end faces 103, 105 of the pistons 95, 101 of the
base 19. Both the punch movement and the ejection movement are perfonneti against
spring force. The spring force provides the return movement of the punch and the
ejector in the absence of the liquid or gas pressure.

| * Thus, the exchangeable second mould section 7 does not comprise any
mechanisms for moving the punch and the ejector. These mechanisms 93, 99 are .
arranged in the base 19 and can be coupled simply to the punch 81 and the ejector 91 of
the mould 3. Moreover, no mechanism has been provided for extracting the moulded
information carrier from the second mould section 7 because this is effected exclusively
by means of compressed air. In the known injection-moulding apparatus this is effected
by lifting the information carrier from the shell by means of an ejection cylinder near
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the centre of the information carrier and at the same time biowing air between the

information carrier and the shell vig an air duct. The injection-moulding apparatus in
accordance with the invention is constructed in such a manner that it suffices to blow air
petween the information carrier and the shell 55. This is effected via an air duct 115 |
formed between the clamping bush 59 and the punch 81. With the present construction
the information carrier can be demoulded by means of compressed air because the
distance over which the information carrier is to be moved to allow it to be gripped by
the arm 17 is substantially smaller than with the prior-art moulds. This is possible
because the clamping ring 57, which clamps the shell 55 onto the second mould section
" 7, only projects from the shell 55 over a distance equal to the thickness of the
information carrier. The steps mentioned hereinbefore yield a simple mould section
which can be exchanged rapidly with another mould section. .
Although the invention has been described with reference to the drawings

this does not imply that the invention is limited to the embodiment shown in the

"~ drawings. The invention likewise relates to all embodiments which deviate from those |
shown in the drawings within the scope defined by the Claims,
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1. An injection-moulding apparatus comprising a mould having a first and a

second mould section, which mould sections are movable relative to one another
between a first position, in which both mould sections are in contact with one another
and define a cavity for moulding a product, and a second position, in which the mould
sections are spaced apart to allow removal of the moulded product, the second mould
section having a bounding surfa_ce at a side remote from the first mould section, with
which bounding sﬁrface the second mould section is in contact with a base, and 4
movable punch being situated inside the second mould section, which injection-moulding
apparatus further comprises means for moving the punch, characterised in that the base
has been provided with the means, situated extemally of the mould, for moving the
punch.
2. An injection-moulding apparatus as claimed in Claim 1, characterised in
that inside the second mould section there has also been provided an ejector for ejecting
a sprue from the punch and the injection-moulding apparatus comprises further means
for moving the ejector, the base having been provided with the further means, situated
externally of the mould, for moving the ejector. ' |
3. An injection-moulding apparatus as claimed in Claim 2, characterised in
that at the location of the bounding surface the punch and the ejector have each been

~ divided into a first part situated in the second mould section and 2 second part situated

- in the base.

4, An injection-moulding apparatus as claimed in Claim 1, 2 or 3,
characterised in that the means for moving the punch comprise a movable piston
situated in a cylindrical recess provided in the base.
S. An injection-moulding apparatus as claimed in Claim 4, characterised in -
that the further means for moving the ejector comprise a movable further piston situated
in a further cylindrical recess provided in the piston for the purpose of moving the
punch,
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The base 19 of the injection-noul ding apparatus 1,

INJECTION-MOUNLDING APPARATUS AN'.D MOULD
FOR USE IN THE INJUECTION-MOULDING APPARATUS

' An injection-moulding apparatus comprises a mould (3) having a first and
a second mould section (5, 7). A bounding surface (13) of the second mould section D
is in contact with a base (19) of the injection-moulding apparatus. A movable punch |
(81) for severing a sprue slug from the product and an ejector for ejécﬁng the sprue
slug from the punch have been provided in the second mould section. The injection-
moulding apparatus further comprises means (93, 99) for moving the punch and the
ejector. These means have been arranged externally of the mould inside the base. As a
result of this, the mould can be of compact construction and no connection lines for
moving the punch and the ejector are required, so that the mould can be removed
rapidly from the injection-moulding apparatus. The punch (81) and the ejector (91) have
been divided at the location of the bounding surface (113). This enables the second

“mould section (7) to be coupled rapidly to the base (19), as a result of which the second

mould section can be exchanged rapidly with a further mould section.
(Figure 2)
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Description

~ The invention relates to an injection-moulding
apparatus comprising & mould having a first and a sec-
ond mould section, which mould sections are movable
relative to one another between a first position, in which
both mould sections are in contact with one another and
define a cavity for moulding a product, and a second
position, in which the mould sections are spaced apart
to allow removal of the moulded product, the second
mould section having a bounding surface at a side
remote from the first mould section, with which bound-
ing surface the second mould section is in contact with
a base, and a movable punch being situated inside the
second mould section, which injection-moulding appa-
ratus further comprises means for moving the punch.
Such an apparatus is used inter alia for the manufacture
of optical information carriers such as, for example, - -
Compact Discs. These are round discs having a centre
hole. This hole is formed by the punch.
An injection-moulding apparatus of the type defined
in the opening sentence is known from US 4,185,955.
The second mould section of said apparatus comprises
the means for moving the punch. These means com-
prise a pneumatic cylinder in which piston is arranged to
-reciprocate a plate to which the punch has been
‘secured. This cylinder is connected to a pneumatic con-
trol system via lines. if by means of this injection-mould-
ing apparatus a product is to be manufactured which
ditfers from the previously manufactured product the
second mould section must be converted. For this pur-
- pose the mould section has to be removed from the
injection-moulding apparatus in view of the space nec-
essary for conversion. With the prior-art injection-
moulding apparatus this is laborious and time-consum-
ing because it is also necessary to disconnect pneu-
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' because production is held up during the conversion.
Since manufacturers wish to minimise stocks and wish
to offer products in small series the demand for small
batches of a product increases. This leads to an
increased conversion time in proportion to the produc-
tion time, resulting in a rise of the product costs.

It is an object of the invention to provide an injec-
tion-moulding apparatus of the type defined in the open-
ing sentence, enabling the conversion of the mould to
be effected more rapidly. For this purpose the injection-
moulding apparatus in accordance with the invention is
defined in claim 1.

_An injection-moukding apparatus in accordance
with the invention is characterised in that at the focation
of the bounding surface the punch is divided into a first
part situated in the second mould section and a second
part situated in the base. Both parts of the punch are in

-- contact with one another but are not connected to one
another. This reduces the number of connections to be
detached for removing the mould section. Since the
punch is divided at the location of the bounding surface
the mould section can be removed from the injection-
moulding apparatus by moving the mould section only
in the plane of the bounding surface. It is not necessary
to move the mould section also in a direction perpendic-
ular to the bounding surface. This is advantageous in
view of the time required for removing and replacing the
mould section. |

An embodiment of the injection-moulding appara-
tus in accordance with the invention is characterised in

- that inside the second mould section there has also
been provided an ejector for ejecting a sprue from the
punch and the injection-moulding apparatus comprises
further means for moving the ejector, the base having
been provided with the further means, situated exter-
“nally of the mould, for moving the ejector. If further mov-
ing parts are situated inside the mould, for example an
ejector, it is advantageous that the further means for
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moving said further moving parts are also situated out-

side the mould in the base.

An advantageous embodiment of the injection-
moulding apparatus in accordance with the invention is
characterised in that the means for moving the punch
comprise a movable piston situated in a cylindrical
recess provided in the base. A further advaniageous
embodiment of the injection-moulding apparatus is
characterised in that the further means for moving the
ejector comprise a movable further piston situated in a
further cylindrical recess provided in the piston for the

- purpose of moving the punch.
"EP-A-0 361 406 discloses a mould in which the
- puncher is divided, however, the punch is not divided at
the same location as in the present case. Consequently,
the easy interchangeability is not obtained.
* The invention will now be described in more detail,
by way of example, with referenca to the drawmgs. In
the drawings:

- Figure 1 shows an injection-moulding apparatus in
accordance with the invention, and
Figure 2 is a sectional view of the mould sections
" and of a part of the base.

Figure 1 shows an injection-moulding apparatus 1
comprising a mould 3 having a first and a second mould
saction 5, 7 which are movable relative to one ancther,

" an injection-moulding unit 9 for feeding a molten syn-
thetic material under pressure into the mould, a dis-
placement unit 11 for moving the second mould section
7, and a transport device 13 for exchanging the second
mould section 7 with a further mould section 15. The
first and the second mould section 5, 7 are movable
between a position in which the two mould sections are
spaced apart (see Figure 1) and a position in which the
two mould sections are in contact with one ancther, the

- two sections defiring a disc-shaped cavity in which an
information carrier, for example a Compact Disc, can be
formed (see Figure 2). The injection-moulding appara-
tus 1 further comprises a movable arm 17 for removing

i
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apart. To enable the second mould section 7 to be rap-
idly exchanged with the further mould section 15 the
number of connections with a base 19 of the displace-
ment unit 11, which carries the second mould section,
should be as small as possible. The transport device 13
comprise a conveyor belt 21 carrying a plurality of cou-
pling members 23, 25 which can be coupled to the sec-
ond mould section 7 and the further mould section 15.
This is effected by moving a coupling member 25
towards the second mould section 7 and lowering the
second mould section, a disc 27, which is secured to the
second mould section 7 by a rod 29, engaging behind
two teeth 31, 83 of the coupling member 25. For this
purpose the base 19 is arranged on a movable cylinder
- - 35 of the displacement unit 11. Subsequently, the sec-
ond mould section 7 is detached from the base 19 by
loosening clamping units 37, 39. The conveyor belt 21
can now be driven to move the second mould section 7
--  away from the base 19 and at the same time position
the further mould section 15 above the base 19.

Figure 2 shows the first and the second mouild sec-
tion 5, 7 and a part of the base 19. The mouki sections
each have a rear part 41, 43 on which two intercon-
nected plates 45, 47, 49, 51 are arranged. One of the
plates has grooves 53, which after interconnection of
the two plates form cooling ducts for cooling the
moulded information carrier. The plates are intercon-
nected by soldering. In comparison with the customary
bolting method, using O-rings for sealing the cooling
ducts, soldering has the advantage that it also provides
sealing of the cooling ducts and that the plates to be
interconnected can be thinner because no material for
screwthread has to be provided. The plate 49 of the
second mould section 7 carries a shell 55, which is
clamped in position by means of a clamping ring 57 and
a clamping bush 59. This shell 55 has a profile repre-
senting information. This profile is formed in the product
during moulding of a product The plate 47 of the first
mould section S facing the shell has a smooth surface
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because the product is provided with inforr E:'!.;on atone
side only. The clamping bush 59 is held in position by a
slide 61 and can be removed from the second mould
section 7 by pulling the slide 61 outward. This results in
a dish 63, which is held in position against the load of a
spring 65, being urged against the clamping bush 59 by
the spring 65, so that the clamping bush is pushed out
of the mould 3.

The first mould section 5 has a sprue bush 67 in
which an injection duct 69 is formed. This sprue bush 67
comprises a cylinder 71 with a central bore 73. This cyl-
inder is situated in a cylindrical hole in a housing 75 of
the sprue bush 67 and has been scldered to the hous-

. ing near its ends. A space 77 between the housing and
- the cylinder forms a cooling duct and is connected to a
cooling system via a line 79. A movable punch 81 is
arranged opposite the sprue bush 67 in the second
mould section 7 to sever a sprue comprising & sprue
slug and a stalk portion from the product, which sprue
slug and stalk portion are situated between the punch
-~ 81 and the sprue bush 67 after the product has been
formed. The punch 81 is formed by a cylinder 83 which
near its ends has been soldered to a bush 85, a space
87 being present between the cylinder and the bush to
form a cooling duct, which is connected to a cooling sys-
tem via a line 89. The cylinder 83 has a central bore in
which an ejector 91 is situated for ejecting the sprue
slug with the stalk portion from the punch 81. When the
sprue slug and the stalk portion are severed the sprue
bush 67, which faces the punch 81, is not moved but the
stalk portion is compressed between the sprue bush
and the punch 81. This is possible because the distance
over which the punch is moved, which distance is at
least equal to the thickness of the connection between
the stalkk portion and the product, is substantially
smaller than the thickness of the stalk portion.

-The base 19 of the injection-mouiding apparatus 1,
which carries the second mould section 7, comprises
means 93 for moving the punch 81. These means 93
comprise a piston 95 which is movable in a cylindrical
recess 94 formed in the base. The piston 95 can be
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moved by means of a rod 97. This rod 97 is sijuated in

the hollow cylinder 35. The punching move
formed by the means 93 is followed by the punch 81
present in the second mould section 7, thus enabling a
sprue slug to be severed from an information carrier.

"~ The base 19 comprises further means 99 for realising
an ejection movement. These further means 99 com-

" prise a further piston 101, which is hydraulically or
pneumatically movable. This further piston 101 is situ-
ated in a further cylindrical recess 100 formed the first-
mentioned piston 95. Both pistons have an end face
103, 105 coinciding with a mounting surface 107 of the
base 19 on which the second mould section 7 is dis-
posed. The punch 81 and the ejsctor 91 also have end
faces 109, 111 which coincide with a bounding surface

113 of the second mould section 7 and which are in con-
tact with the end faces 103, 105 of the pistons 95, 101
of the base 19. Both the punch movement and the ejec-
tion movement are performed against spring force. The
spring force provides the return movement of the punch

-- and the ejector in the absence of the liquid or gas pres-

sure.

Thus, the exchangeable second mould section 7 -
does not comprise any mechanisms for moving the
punch and the ejector. These mechanisms 93, 99 are
arranged in the base 19 and can be coupied simply to
the punch 81 and the ejector 91 of the mould 3. Moreo-
ver, no mechanism has been provided for extracting the
moulded information carrier from the second mould sec-
tion 7 because this is effected exclusively by means of
compressed air. In the known injection-moulding appa-
ratus this is effected by lifting the information carrier
from the shell by means of an ejection cylinder near the
centre of the information carrier and at the same time
blowing air between the information carrier and the shell
via an air duct. The injection-moulding apparatus in

accordance with the invention is constructed in such a
manner that it suffices to blow air between the informa-
tion carrier and the shell 55. This is effected via an air
duct 115 formed between the clamping bush 59 and the
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because the distance over which the information carrier
is to be moved 1o allow it to be gripped by the arm 17 is
substantially smaller than with the prior-art moulds. This
is possible because the clamping ring 57, which clamps
the shell 55 onto the second mould section 7, only
projects from the shell 55 over a distance equal to the
thickness of the information carrier. The steps men-
tioned hereinbefore yield a simple mould section which
can be exchanged rapidly with another mould section.

Although the invention has been described with ref-
erence to the drawings this does not imply that the
invention is limited to the embodiment shown in the
drawings. The invention likewise relates to all embodi-
ments which deviate from those shown in the drawings
within the scope defined by the Claims.
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An injection-moulding apparatus comprising a
mould (3) having afirst and a second mould section
(5. 7), which mould sections are movable relative to
one another between a first position, in which both
mould sections are in contact with one ancther and
define a cavity for moulding a product, and a sec-
ond position, in which the mould sections are
spaced apart to allow removal of the mouided prod-
uct, the second mould section (7) having a bound-
ing surface (113) at a side remote from the first
mould section (5), with which bounding surface the
second mould section is in contact with a base (19),
and a movable punch (81) being situated inside the
second mould section, which injection-moulding
apparatus further comprises a means {93) for mov-
ing the punch, characterised in that the base (19)
comprises the means (93), situated externally of
the mould (3), for moving the punch {81), at the

for ejecting a sprue fromthe punch (81),

location of the bounding surface (113) of the sec-
ond mould section the punch being divided into a
part situated in the second mould section and

‘another part situated in the base, the punch part sit-

uated in the second mouid section having an end -

face {109) coinciding with the bounding face.

An injection-mouiding apparatus as claimed in
Claim 1, characterised in that inside the second
mould section (7) thera is provided an ejector (91)
for ejecting a sprue from the punch (81), the injec-
tion-moulding apparatus comprising a further
means (99) for moving the ejector, the base (19)
comprising the further means, situated extemally of
the mould, for moving the ejector, at the location of
the bounding surface (113) the ejector being
divided into a part situated in the second mouid

t he



tion-noul di ng apparatus conprising a further means (99) _for mnving.t

ej ector, the base (19) conprising the further neans, |REP1_tA§}EMENT SHEET

external |y of the nould, for noving the ejector, at t ocatt+oh—ot
t he boundi ng surface (113) the ejector being .- divided iptp . r
situated in the second noul d .9. ?5pam}ﬁ 1998

section and ancther part situated in the base or the
ejector having an end face (111) coinciding with the
bounding face.

3. An injection-moulding apparatus as claimed in
Claim 1 or 2, characterised in that the means (93)
for moving the punch (81) comprises a movable pis-
ton (95) situated in a cylindrical recess (94) pro-
vided in the base (19). | T

4. An injection-moulding apparatus as claimed in

Claim 3, characterised in that the further means

- (99) for moving the ejector (91) comprises a mova-

_ ble further piston (101) situated in a further cylindri-

) cal recess (100) provided in the piston (95) for the
purpose of moving the punch (81).

- D

I



-9 - . section and anot her part situated in the base
IGEMENT SHEET

ej ector having an end face (111) coincidi'ng with the bo
An injection-noul ding apparatus as claimed in -~ Caim1l of R,
characterised in that the neans (93) 15 AUG 1398
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ABSTRACT

INJECTION-MOULDING APPARATUS AND MOULD FOR USE IN THE
INJECTION-MOULDING APPARATUS

An injection-moulding apparatus comprises a mould (3) having a first and

a second mould section (5, 7). A bounding surface (13) of the second mould section 0]
is in contact with a base (19) of the injection-moulding apparatus. A movable punch |
(81) for $evering a sprue slug from the product and an ejector for ejécting the sprue
slug from the punch have been provided in the second mould section. The injection-
moulding apparatus further comprises means (93, 99) for moving the punch and the -
ejector. These means have been arrangéd externally of the mould inside the base. As a
result of this, the mould can be of compact construction and no connection lines for
moving the punch and the ejector are r_eqixired,_ so that the mould can be removed
rapidly from the injection-moulding apparatus. The punch (81) and the ejector (91) have
been divided at the location of the bounding surface (113). This enables the second

“mould section (7) to be coupled rapidly to the base (19), as a result of which the second
mould secix:on can be exchanged rapidly with a further mould section.

(Figure 2)



for nmoving the punch (81) conprises a novable pis- ton (95) situated in

a cylindrical recess (94) pro- vided in.the base (19).
i nj ection-noul di ng apparatus as clainmed in Claim 3, charat CENENI“SHEET
that the further neans (99) for noving the ejector (91) |cdnpri ses a

" nova- ble further piston (101) situateg in a further cyllidr{5 AUG 1998
recess (100) provided in the piston (95) for the pur pose novi ng t he

punch (81).




REPLAGEMENT SHEET
45 AUG 1998
2/2
4 :i A AR 2 .
o ( i .7 : \{
- LN
15
a2 o
. e
f5\3>ﬂ "'15-9 53 3B 5
; 571
e« e
97 || gk
vl ==
3 &7 W _ . TN I
o\ 103 .
| 95; % £ | 100
' RN [T e
: : %
a2l f
A

FI6.2




