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(§7) Abstract: An apparatus for injection-molding
products, comprising an injection mold (2) divisible
into at least two parts (6, 8), such that consequently
at least one mold cavity (14) is cleared, wherein
on at least one part of the injection mold guiding
means (22) are provided for a transfer device (4)
for providing an insert in the mold cavity and/or for
taking a product from the mold cavity.
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Title: Apparatus and method for injection-molding products.

The invention relates to an apparatus for injection-molding
products.

From NL 1012869, an injection molding apparatus is known,
provided with an injection mold and means for placing a label-shaped insert
into a mold cavity thereof. With this known injection molding apparatus, a
transfer device borne by a robot arm is utilized with which the label is taken
up. Then, when the mold is open, with a leading end bearing the label, the
transfer device is moved between the mold parts, whereupon the label is
placed in the mold cavity with the aid of the transfer device. The transfer
device is then retracted by the robot arm, whereupon the mold is closed. A
product is formed against the label, in the closed mold, while a new label is
taken up with the transfer device.

With this known device, the disadvantage arises that the forces
occurring on the robot arm are relatively high as a result of the self-weight of
the robot arm and the transfer device and the acceleration and deceleration
forces occurring upon movement of the transfer device. Moreover, in this
manner, the permissible accelerations and decelerations are limited, so that
the cycle time is relatively long. A further disadvantage is that the robot arm
and the transfer device are to be of relatively rigid design to obtain a
sufficiently accurate positioning of the transfer device, and hence of the label,
so that the construction is expensive and, moreover, the weight is
disadvantageously affected.

The invention contemplates an apparatus of the type described in
the opening paragraph, wherein the drawbacks mentioned are obviated, while
its advantages are maintained. To that end, an apparatus according to the
invention is characterized by the features of claim 1.

With an apparatus according to the present invention, during

movement, the or each transfer device is guided by guiding means on at least
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one mold part, so that a particularly accurate positioning is possible. Moreover,
the transfer device can then be of relatively light design, so that particularly
high accelerations and decelerations are enabled. It is preferred that then the
transfer device is borne at least partly and preferably largely or wholly by the
guiding means, so that a still more compact, lighter construction can be
obtained.

The guiding means can, for instance, extend on both sides of the or
each mold cavity and can then, for instance, be arranged as guiding rails in
and/or on a joining face of the mold.

It is preferred that the guiding means extend such that the transfer
device can be moved away from between the different mold parts to a sufficient
extent such that the mold can be closed, while, naturally, it is preferred that
the distance over which the transfer device is to be moved be minimal. To that
end, in particular when several mold cavities are used in one mold, several
transfer devices can be utilized which are moved between the mold parts from
different sides.

With an apparatus according to the invention, all sorts of inserts can
be introduced into the mold cavities, products can be taken from a mold cavity
or other operations can be carried out in or next to the mold cavities, for
instance cleaning or inspection. In a particularly advantageous embodiment, a
transfer device according to the invention is characterized in that, on a first
side, it is provided with engaging means for taking up and placing a label in a
mold cavity while, on the opposite side, engaging means are provided for
taking out a‘:i"e‘.adyfprqduct. Thus, the cycle time for manufacturing a product
can be kept very short while the taken-out products can be processed further
in a simple manner in that they are positively engaged. Preferably, the
engaging means are vacuum means or like means working on reduced
pressure.

It is preferred that the guiding means are provided in or on the

fixed, i.e. stationary part of the mold. This offers constructional advantages



10

15

20

25

WO 03/016017 PCT/NL02/00543

and, moreover, operating means for the transfer device then do not need to
move along with a mold part.

In an alternative embodiment, the guiding means comprise parts
provided on one or more sides of at least one of the mold parts, i.e. in a plane
including an angle with the joining face of the mold. As a result, the mold ca-n
be of relatively small design, as on the joining face next to the mold cavity
(cavities) no space is required for the guiding means. Moreover, in a simple
manner, a positioning of the transfer device in a direction approximately at
right angles to the joining face is obtained.

In a further alternative embodiment, the injection mold comprises a
middle part and two closing parts extending on both sides thereof, while on
both sides of the middle part one or more mold cavities and a transfer device
guided by guiding means on a mold part are provided. Thus, a particularly
compact injection molding apparatus is obtained with which rapidly a
relatively large number of products can be manufactured.

In a further advantageous embodiment, an injection molding
apparatus according to the invention comprises a mold with a frame in which a
mold is fixed, the frame comprising guiding elements for the moving mold
parts, while the transfer device, at least the guiding means, are arranged such
that they extend on at least two sides of one of the respective guiding
elements. Thus, notably with multiple molds, in a still more optimal manner,
use can be made of the available space.

The invention further relates to a method for injection-molding
products, characterized by the features of claim 15.

With such a method, in a particularly rapid and economical manner
a large number of products can be injection-molded. Moreover, the risk of
damage to the apparatus or the surroundings is then relatively low, as the
occurring forces are relatively low in spite of high motion speeds, at least

accelerations and decelerations.
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The invention further relates to a transfer device suitable for use in
an apparatus or method according to the invention.

Furthermore, the invention relates to an injection mold, suitable for
use with an apparatus or method according to the invention.

In the subclaims, further advantageous embodiments of an
apparatus and method according to the invention, and a transfer device and
mold to be used therefor are described. In clarification of the invention,
embodiments of an apparatus and method according to the invention, and
injection molds and transfer devices to be used therewith will be further
described with reference to the drawing. In the drawing:

Fig. 1 schematically shows, in side view, with taken-away movable
mold part, an apparatus according to the invention;

Fig. 2 schematically shows, in cross-sectional top plan view, a
transfer device for use in an apparatus according to Fig. 1;

Figs. 3 and 4 show, in top plan view, an apparatus according to
Fig. 1, with a closed mold and an opened mold, respectively;

Fig. 5 shows, in cross-sectional view along the line V-V in Fig. 4, an
apparatus according to the invention;

Fig. 6 shows, in partly cross-sectional top plan view, a first
alternative embodiment of an apparatus according to the invention;

Fig. 7 shows, in cross sectional view along the line VII-VII in Fig. 6,
a part of an apparatus according to the invention with opened mold;

Fig. 8 schematically shows, in side view, with taken away movable
part of the mold, a mold with transfer device in a second alternative
embodiment;

Fig. 9 shows, in front view, an apparatus according to Fig. 8; and

Fig. 10 shows a further alternative embodiment, while guiding
means are included in a base plate. A

In this description, identical or corresponding parts have identical or

corresponding reference numerals. In the drawing, a number of alternative
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embodiments are shown of an apparatus according to the invention, with
matching transfer devices. Combinations of molds and transfer devices as
shown in the separate Figures and variants thereon are understood to fall
within the framework of the invention as outlined by the claims.

In Fig. 1, an apparatus 1 is shown for injection-molding products, -
while only the mold 2 and a transfer device 4, which will be described further,
are shown. Such a mold 2 and transfer device 4 can be used in a conventional
injection molding apparatus, such as, for instance, a hot-runner. The same
holds for the other exemplary embodiments shown. As injection molding
machines are generally known per se, they will not be discussed further here.

In Figs. 3 and 4, the apparatus 1 as shown in Fig. 1 is shown in top
plan view. Clearly recognizable here are the mold 2 with a fixedly arranged
first mold part 6 and, movable relative thereto, a second mold part 8, also
called closing part. In the closing part 8, the direction of movement for opening
and closing the mold 2 is represented by an arrow. In Fig. 1, the movable
closing part 8 has been omitted for clarity. The first mold part 6 and second
mold part 8 have complementary first and second closing faces 10, 12.

As clearly appears from Fig. 1, in the first mold part 6 a mold cavity
14 is provided in which terminates a supply duct 16 of an injection molding
apparatus. In Figs. 3 and 4, the supply duct 16 is schematically represented
while the injection molding machine is schematically indicated as a pump 18.
Clearly shown are guide rods 20, cross-sectioned in Fig. 1, forming the guide
for the moving part 8 are clearly shown.

In the closing face 10 of the first mold part 6, on both sides of the
cavity 14, a guiding rail 22 is provided, which guiding rails 22 reach beyond
the contour C of the closing face 10, to such an extent that the transfer device
4 can be borne virtually completely on the guiding rails 22 outside the mold 2,
such that the mold 2 can be closed next to the transfer device 4, as shown in
Figs. 1 and 3. On their side remote from the mold 2, the guiding rails 22 are

connected by a transverse frame 24 on which a motor 26 is borne. With this
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motor 26, a screw spindle 28 can be driven, with which the transfer device 4
can be rolled along the guiding rails 22 forming guiding means for the transfer
device 4, to a point between the mold parts 6, 8 when the mold has been
brought in an opened position as shown in Fig. 4. In this position, which is
schematically represented in Fig. 1 in chain-dotted lines, with the transfer
device 4, an operation can be carried out in the mold cavity 14, for instance a
label can be placed into or a product can be taken out of the mold cavity 14, as
will be elucidated further. After the desired operation has been carried out, the
transfer device 4 is pulled away with the aid of the motor 26 and screw spindle
28 from the position between the mold parts 6, 8 shown in Fig. 4, to the
position shown in Fig. 3 next to the mold, such that the movable part 8 can be
arranged against the stationary part 6 and a desired product can be formed in
the cavity 14. After this product has been formed it can be taken from the
mold, for instance with the transfer device 4, as will be elucidated further.

In Fig. 2, schematically in top plan view, a transfer device 4
according to the invention is shown in an advantageous embodiment. This
cross-section is taken approximately through the center of the transfer device
4 in a plane approximately parallel to the direction of movement P of the
transfer device 4 and at right angles to the closing faces 10, 12 of the mold
parts 6, 8. The transfer device 4 comprises a substantially U-shaped flanged
plate 30, the two legs 32 of which extend approximately parallel to the plane of
the drawing in Fig. 2, while the middle part 34 extends approximately at right
angles thereto, at right angles to the plane of drawing of Fig. 2. On the middle
part 34, a number of double-acting piston/cylinder assemblies 36 is provided,
so that a first transfer part 38 is borne between the legs 32, while on the
opposite side of the middle part 34 a second transfer part 40 is borne by the
piston/cylinder assemblies 36. With the aid of, for instance, compressed air or
hydraulics supplied via a schematically represented duct 41 and pump 42, the
piston/cylinder assemblies 36 can be energized such that the first transfer part

38 and the second transfer part 40 can be moved away from each other, away
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from the middle part 34, or, conversely, towards each other. Adjacent a lower
longitudinal edge 44 of the two legs 32, the transfer device 4 bears a number of
wheels 46 or like elements, with which the transfer device 4 is confined in the
guiding rails 22, such that the transfer device 4 can only be moved to and fro
in the direction P and is fixed in other directions.

In Fig. 5, schematically in front view, a part of a transfer device 4 as
shown in Fig. 2 is represented, between a first mold part 6 and a second mold
part 8. In Fig. 5, the top half is shown. Clearly visible are a mold cavity 14,
provided in the closing face 10, with an injection-molded, in-mold-labeled
product 48 therein, and, provided in the closing face 10 next to the mold cavity
14, a guiding rail 2 in the form of a T-shaped groove open towards the closing
face 10. The leg 32 of the transfer device 4 has a lower edge 44 reaching into
the guiding rail 22, while in this embodiment a widening 52 of the leg 32 is
provided for forming a sliding foot 46A instead of the wheels 46 as shown in
Fig. 2. On the side facing the closing face 10, the first transfer part 38 is
provided with vacuum means 54, schematically represented by vacuum cups
56, which are connected to a vacuum pump 58 by ducts (not shown). When,
with the aid of the piston/cylinder assembly 36, the first transfer part 38 is
moved towards the product 48, this product 48 is engaged with the vacuum
means 54 such that upon retraction, it can be taken from the mold cavity 14
with the first transfer pé.l‘t 38. Optionally, ejection means (not shown) can be
provided in the mold cavity 14, as for instance described in NL 1012869,
incorporated herein by reference. With such ejection means, the advantage 1is
achieved that ,thg product 48 can be taken out in a simpler manner without the
producﬁ 48 sﬁsfaiﬁiﬁg"damage.

On the side remote from the middle part 34, the second transfer part
40 is also provided with vacuum means 54, schematically represented by
vacuum cups 56 which can be energized by a vacuum device (not shown). In
Fig. 5, an in-mold label 60 is borne by the vacuum means 54, which label is

preferably slightly stretched. Upon movement of the second transfer part 40 in
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the direction of the second mold part 8, this in-mold label 60 can be transferred
to a mold surface 62, whereupon the second transfer part 40 can be retracted.
The mold surface 62 can, for instance, be designed to be smooth such that the
in-mold label 60 clings thereto by adhesion or cohesion. Or, for instance,
vacuum means can be included for retaining the label 60. Also, other means
can be utilized for retaining the label, for instance static cling.

When the product 48 has been picked up from the cavity 14 with the
transfer device 4 and the label 60 has been provided on the mold surface 62,
the transfer device 4 can be rolled or slid to the position shown in Figs. 1 and 3
with the aid of the motor 26 and screw spindle 28, whereupon the mold 2 can
be closed next to the transfer device 4, as shown in Fig. 3. Next, in the mold
cavity 14, a new product can be injection-molded, while the label 60 is fixedly
connected to the product 48. Next, the mold is opened and the transfer device
4, after the earlier formed product 48 has been withdrawn and a new label 60
has been taken up, is slid back or rolled back between the mold parts 6, 8, as
shown in Figs. 4 and 5, for a next cycle.

In the exemplary embodiments shown in the drawing, the transfer
device 4 is both borne and guided by the guiding means 22 which are provided
in or on the mold 2, at least in or on a part thereof. Naturally, it is also
possible to mount the transfer device 4 on a robot arm or other movement
mechanism, by which it is largely borne, while the guiding means are
substantially used for guiding, for obtaining a particularly accurate positioning
of the transfer device. It is then advantageous however, when at least a part of
the weight and the occurring forces be borne by the mold 2. As the transfer
device is included in the guides 22, it can be of relatively light design, while yet
a great stability and rigidity can be obtained. This means that operating
means, bearings and the like can be of relatively light design.

Figs. 6 and 7 schematically show in top and front view, respectively,
an alternative embodiment of an apparatus 1 according to the invention, in

which a double-acting mold 2 is used. This mold 2 comprises a fixed part 6,



10

15

20

25

30

WO 03/016017 PCT/NL02/00543

designed as a middle part having mold cavities 14 on opposite sides, and two
moving parts 8. On both sides of the fixed mold part 6, a pair of guiding rails
22 are provided, such that the mold cavities 14 are included therebetween.
Again, the guiding rails 22 reach beyond the contour of the mold part 6, such
that the transfer devices 4 can be borne and guided thereon outside the mold 2
when the mold is closed, while the transfer devices 4 can be rolled between the
middle part 6 and the two moving mold parts 8 when the mold 2 is opened as
shown in Fig. 6. The transfer devices 4 are substantially designed as
represented in Fig. 2 and are mutually coupled by a transverse rod 64 engaged
by the spindle 28 of the motor 26. Therefore, the transfer devices 4 are moved
synchronously.

As shown in Fig. 7, the guiding rail 22 has a substantially T-shaped
cross section, such that on both sides a wheel 46 of the transfer device 4 can be
guided between the horizontal flange 23 and the closing face 10. The wheels
are connected to the leg 32. Again, on the middle part 34, transfer parts 38 and
40 are borne, in a manner described earlier, while, schematically, vacuum
means 54 are represented. In the closing face 12 of the moving mold part S,
opposite the guiding rail 22, a slotted recess 66 is provided in which, with the
mold 2 closed, the guiding rail 22 can be received. In this embodiment, the
mold 2 is provided with, for instance, six or twelve mold cavities 14. Naturally,
also different numbers of mold cavities can be provided.

In Fig. 8, in side view with taken-away movable mold part 8, a mold
2 with two transfer devices 4 is shown, while the driving means, in particular
the motor and screw spindle, are omitted. In this embodiment, in the fixed
mold part 6, four mold cavities 14 are included, between the guide rods 20.
Each transfer device 4 is designed with a middle part 34 and, borne thereon,
first and second transfer parts 38, 40 as described with reference to, for
instance, Figs. 2 and 5. In this embo'diment, the middle part 34 is borne by two
arms 68 extending on both sides thereof, which arms are substantially L-

shaped in side view (Fig. 8) and slightly U-shaped in front view (Fig. 9). In the
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upper side 70 and underside 72 of the fixed mold part 6, slotted guiding rails
22 are provided in which the horizontally extending parts of the arms 68 are
slideably received, such that the transfer devices 4 can be slid in the direction
P between the position drawn in Fig. 8 in continuous lines wherein the mold _2
can be closed, and a position represented in Fig. 8 in broken lines wherein the
transfer devices 4, at least the transfer part 38, 40 extend between the mold
parts 6, 8, above the mold cavities 14, for carrying out operations therein, for
instance placing labels or taking out products as described hereinabove. As a
result of the selected shape of the arms 68, the transfer device 4 can be moved
between the guide rods 20, while simultaneously a good positioning is
obtained. The fact is that, as a consequence of the selected guides, the transfer
device 4 cannot but move in the direction P, i.e. in the longitudinal direction of
the arms 68. As a result of the choice of two transfer devices 4 which extend
from two opposite sides of the mold and are movable between the mold parts 6,
8, each of the transfer devices 4 only needs to make a smaller stroke, so that
the cycle times can be even more limited, or the occurring accelerations and
decelerations can be kept smaller. Moreover, such a transfer device can thus be
of a less rigid design. Such an embodiment is particularly suitable with, for
instance, relatively large or long products or, conversely, with products which
can be injection-molded with a relatively short cycle time.

Fig. 10 shows a further alternative embodiment of an apparatus 1
according to the invention, in which the stationary part 6 of the mold 2
comprises a base plate 5 with which the mold is included. In this base plate 5,
which can for instance be a shim, parallel sides are formed for forming guiding
rails 22, at least guiding means in which screw spindles 28 of the transfer
device 4 can slide, in axial direction. Sliding is obtained with the aid of gear
wheels 27 driven by the motor 26. Naturally, also other driving means can be
used. As described hereinabove, the further transfer device 4 is borne by the
screw spindles 28, so that it can be moved between the mold parts 6, 8. When

exchanging the product forming mold parts, the transfer device 4 can remain
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behind with the base plate 5 in the press, which facilitates exchange.
Naturally, in the same or a comparable manner, the guiding means can be
provided at other positions in detachable parts of the mold and/or the injection
molding machine. )

In Figs. 3 and 4, a supply device 74 for labels 60 and a discharge
device 76 for products 48 are schematically shown. These can be designed in
any suitable manner. For instance, a supply device 74 can be designed as
described in NL 1012869, incorporated herein by reference, or as a
conventional device for supplying precut labels. For instance, a discharge
device 76 can be designed as a stacker, a discharge belt or such devices known
per se.

The invention is not limited in any manner to the exemplary
embodiments represented in the description and the drawings. As already
indicated, any conceivable combination of parts as shown and described are
understood to fall within the framework of the invention as described in the
associated claims. Further, many different variations thereon are possible.

For instance, a transfer device 4 according to the invention can be
driven in a different manner, for instance by direct-drive of one or more of the
wheels 46, by using belt drive, pneumatic or hydraulic drive, gear drive and
any other suitable form of drive. Further, molds 2 can consist of more than two
parts and can be positioned in any possible orientation. Different guiding
means can be provided for guiding the transfer device, for instance pivoting
arms, magnetic guides, guides in the form of sleeves sliding along rods and the
like. As shown, the transfer device can comprise some driving means, such as
an electric, hydraulic or pneumatic motor, but can also be force-controlled in a
manner known per se, so that the opening and closing movement of the mold
causes movement of the transfer device. As a result, in a simple manner, an
accurate movement of the transfer device can be obtained and protection is
possible in a simple manner. Such variants will be directly clear to the skilled

person. Further, a transfer device 4 can be designed in a different manner, for
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instance arranged for placing inserts such as screw means, electronic means,
holograms and the like in the mold cavity 4, or for carrying out other
operations, such as cleaning, application of a demolding layer or the like. A
mold 2 according to the invention can be designed with any desired number of
mold cavities. In the exemplary embodiments shown, the guiding means are .at
least substantially provided in the stationary part of the mold. However, it will
be clear that they can also be included in the movable part. Naturally, the
mold can also be provided with injection points at different positions and
different ejection means can be provided for removing products from the mold
cavities 14, for instance conventional ejection pins, the product then falling
from the mold 2 under the influence of gravity. A transfer device to be used
therewith can then, for instance, be designed without first transfer part 38.
These and many comparable variations are deemed to fall within the

framework of the invention as outlined by the claims.
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Claims

1. An apparatus for injection-molding products, comprising an injection
mold divisible into at least two parts, such that, as a result, at least one molti
cavity is cleared, while on at least one part of the injection mold guiding means
are provided for a transfer device for placing an insert into a mold cavity
and/or taking a product from a mold cavity.

2. An apparatus according to claim 1, wherein said guiding means are
provided on both sides of the at least one mold cavity.

3. An apparatus according to claim 1 or 2, wherein the injection mold
comprises a joining face in which parts of the mold cavities terminate, wherein
said guiding means reach beyond the contour of said joining face, such that the
transfer device can be moved at least largely beyond said contour before the
injection mold is closed.

4. An apparatus according to any one of the preceding claims, wherein
the transfer device comprises sleeve bearings or roller bearings with which it is
borne by said guiding means.

5. An apparatus according to any one of the preceding claims, wherein
said guides are provided at least partly in or on a joining face of the injection
mold.

6. An apparatus according to any one of the preceding claims, wherein
the transfer device is provided on at least one side with first engaging means
for engaging a film-shaped label and placing this in a mold cavity.

7. An apparatus according to any one of the preceding claims, wherein
the transfer device is provided on at least one side with second engaging
means for engaging a product in a mold cavity.

8. An apparatus according to claim 6 or 7, wherein the first and/or
second engaging means are pneumatic means, in particular reduced pressure

means such as vacuum means.
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9. An apparatus according to any one of the preceding claims, wherein
the guiding means are provided on a part of the injection mold which, during
use, is substantially stationary. '

10. An apparatus according to any one of the preceding claims, wherein
the guiding means are provided at least partly on at least one side of at least
one part of the injection mold.

11. An apparatus according to any one of the preceding claims, wherein
the guiding means are substantially provided on the side of the injection mold
connected to the injector of the injection molding apparatus.

12. An apparatus according to any one of the preceding claims, wherein
guiding means are provided on at least two sides of frame parts in which the
injection mold is fixed.

13. An apparatus according to any one of the preceding claims, wherein
the injection mold comprises a middle part and two closing parts arranged on
either side thereof, while on both sides of the middle part at least one mold
cavity is provided, wherein the guiding means are provided on both sides of the
middle part, preferably in or on the middle part.

14. An apparatus according to any one of the preceding claims, wherein
the transfer device has a slightly U-shaped cross section, the legs of which bear
counter means for the guiding means, in particular sleeve or roller bearings.
15. A method for injection-molding products with an injection mold,
wherein an injection mold is opened and a transfer device i1s moved between
the mold parts, guided by at least one of the mold parts or guiding means
provided thereon, with which transfer device at least one operation is carried
out in at least one part of at least one mold cavity, whereupon the transfer
device is moved away from between the mold parts, guided by at least one
mold part of guiding means connected thereto, whereupon the injection mold is
closed and a product is injection-molded in the or each mold cavity, whereupon
the injection mold is opened and the transfer device is moved back between the

mold parts.
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16. A method according to claim 15, wherein with the transfer device a
label is placed in a first part of at least one mold cavity and a ready product is
taken from an oppositely located, second part of the respective mold cavity.

17. A method according to claim 15 or 16, wherein with the aid of the
transfer device an insert is placed in at least a first part of at least one mold "
cavity, in particular said label.

18. A method according to any one of claims 15 — 17, wherein at least
two transfer devices are moved between the mold parts, in particular from two
oppositely located sides of the injection mold, wherein with each of the transfer
devices in at least one part of at least one mold cavity operations are carried
out.

19. A transfer device for use in an apparatus or method according to any
one of the preceding claims.

20. An injection mold for use in an apparatus or method according to the

invention, provided with guiding means for a transfer device.
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