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INJECTION MOLDING DEVICE

FIELD OF THE INVENTION
The present invention is concerned with an injection molding device comprising an index plate

and a drive for rotating the index plate.

BACKGROUND OF THE INVENTION
It is known that injection molding devices can be arranged for successive two-component or
multi-component injection molding of articles within the same mold. These injection molding
devices often comprise a mold having a first mold half and a second mold half that together form
at least two different injection molding cavities, where each injection molding cavity has a first
part-cavity formed in the first mold half and a second part-cavity formed in the second mold half.
Articles can be made by first injection molding a first plastic component in a first of the two
different injection molding cavities and then to move the semi-finished article from the first
injection molding cavity into the second injection molding cavity, where the second plastic
component is injected such that the second component at least partially covers the first
component. Movement of the semi-finished article from the first cavity to the second cavity can
be achieved by turning one of the mold halves in which the semi-finished article remains until it
is aligned with the respective other part-cavity. The respective mold half is then arranged on a
turntable. The turntable may be arranged for 180 degrees rotation. In case of further injection
molding stations for injection molding of further plastic components, the turntable may be
arranged for 120 degrees rotation or 90 degrees rotation. The mold half in which the articles

remain may then have identical part-cavities. The other mold half then has different part-cavities.

In order to provide a higher flexibility of articles to be manufactured, it is also known to place the
semi-finished articles on projections of an index plate (or: turn-tilt plate) that is arranged between
the first mold half and the second mold half. After injection of the first component, the two mold
halves are moved into an open position and only the index plate is linearly moved or rotated so
that the semi-finished article (or the plurality of semi-finished articles, depending on the number
of cavities at each molding station) is transported to the cavity (or cavities) of the successive
molding station. Molding of the articles in the different molding stations may happen
simultaneously, so that in each molding step a plurality of finished articles can be ejected from

the mold.
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It is an object of the present disclosure to provide an injection molding device that is improved

over the prior art devices or that at least provides an alternative.

SUMMARY OF THE INVENTION
In accordance with one aspect there is provided an injection molding device comprising a first
mold half, an index plate that in a molding position is at least partly received in the first mold
half, an index plate axle connected with the index plate, which index plate axle is arranged for
linear movement along its longitudinal axis relative to the first mold half so that the index plate
can be moved between the molding position and a turning position in which the index plate can
be rotated with respect to the first mold half, an adaptor plate connected with the first mold half,
wherein the adaptor plate comprises a drive and a first coupling element coupled with the drive,
which first coupling element is arranged eccentric with respect to the longitudinal axis of the
index plate axle, and the first mold half comprises a second coupling element engaged with the
first coupling element, the second coupling element is coupled with the index plate axle for

rotating the index plate axle around the longitudinal axis.

BRIEF DESCRIPTION OF THE DRAWINGS
The present disclosure will be further elucidated by a detailed discussion of example

embodiments, where reference is made to figures. In the figures

Fig. 1 is schematic cross sectional cut through an injection molding device in accordance
with the present disclosure;

Fig. 2 is a schematic front view of an example embodiment of an adaptor plate in
accordance with the present disclosure;

Fig. 3 is a schematic front view onto an example embodiment of a first and second mold
half and an index plate (shown in offset positions and with the cavity sides of the

mold halves facing the viewer);

Fig. 4 is a depiction of an example embodiment of a mechanical male-female coupling
pair; and
Fig. 5 shows three possibilities for gear wheel pairs in the first mold half for coupling the

second coupling element with the index plate axle, which gear wheel pairs provide

different gear ratios of 1:2, 1:3, and 1:4.
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DETAILED DESCRIPTION OF THE INVENTION
The present disclosure is concerned with an injection molding device that has an index plate via
which semi-finished injection molded articles can be moved between different molding stations
realized in the mold of the injection molding device. The injection molding device has at least
two different molding stations. One molding station may be realized as a demolding station,
where finished articles can be removed from the index plate, while a molding step is performed
at the at least one other molding station. In some embodiments three or four molding stations are
realized instead of two (where in each case one molding station may be realized as a demolding
station). While not usual, even more molding stations may be provided. In some embodiments,
finished articles are removed while the mold is in an open position so that all molding stations

are arranged for injection molding.

The term “index plate” as used herein shall include all elements that allow an indexing between a
rotatable center element and several (at least two) molding stations. Thus, “index plate” does not
imply that the respective element is plate-like but may also be realized as a bar-shaped indexing
element (as often used for devices having two molding stations) or a cross-shaped indexing

element or a frame-like indexing element etc.

The term “article” means any plastic part that can be made by injection molding processes using

the herein described injection molding device.

Generally, a mold of an injection molding device has two mold halves that can be relatively
moved between a closed position, in which injection molding of articles can be performed, and
an open position, in which the index plate can be rotated with respect to the first and/or second
mold halves. The index plate may have a number of sides, where each side is in each molding
step associated with a particular molding station, i.e. in cases with two, three, or four etc.
molding stations the index plate has two, three or four etc. such sides. On each of those sides, at
least one projection may be arranged, which projection may be realized as a mold core (onto
which the article is injection molded) or any other holding element (that is connected with the
article so that the article is being held by it when the index plate is rotated) of a molding cavity so
that respective part-cavities formed in the first and second mold halves form together with the

associated projection of the index plate a molding cavity. The first plastic component of an article
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may then be injection molded onto the core and further plastic components may then be injection
molded onto the semi-finished article (and onto remaining portions of the core) in order to
manufacture the finished article. In an injection molding device with four molding stations (one
being a demolding station), three different plastic components can molded at the three injection
molding stations in order to form the final article. The projections (cores) of the index plate are
then used to move the semi-finished (or finished) articles between the successive molding
stations. In some embodiments, no particular projection is present and the index plate has
respective cut-outs into which the different components for making the final articles are injection
molded. The inner walls of the cut-outs then serve to hold the semi-finished or finished articles.
Each molding station may have an identical number of molding cavities that are formed by the
mold halves and the cores of the index plate, e.g. the molding stations may have one, two, four,,
six, eight, sixteen or thirty-two molding cavities, even though these are just some usually chosen
cavity numbers for balancing of the hot-runner and other numbers of cavities (e.g. three, five,
seven, twenty etc.) shall not be excluded. While the cavities at each molding station may in
particular be shaped identical, it is not excluded that some or even each of the cavities is different

so that different articles are made in parallel.

In order to move the index plate out of its engagement with the mold halves, the index plate is
mounted on an index plate axle, which index plate axle extends through the first mold half. When
the first and second mold halves are moved from a closed position into an open position, the
mold halves may move relative to the index plate so that the index plate is disengaged from both
mold halves or the index plate may move together with e.g. the first mold half and then (or in
parallel) the index plate axle is moved linearly via the index plate axle so that the index plate
disengages from the first mold half. In the disengaged position, the index plate can be rotated
with respect to the first (and second) mold half. It is known in the art that the index plate can be
rotated by rotating the index plate axle around its longitudinal axis. This is typically realized by a
motor associated with the first mold half, which motor is drivingly coupled with the index plate
axle. Often, the motor is arranged under the first mold half, so that the first mold half needs to be

placed on strong stands, which is detrimental to the stability of the injection molding device.

In accordance with the present description, a drive for driving the index plate axle into rotation is
placed on an additional adaptor plate. The adaptor plate has a first coupling element that is

arranged eccentric with respect to the longitudinal axis of the index plate axle, i.e. eccentric with
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respect to the index plate axle, in particular at a certain distance. A second coupling element is
arranged at the first mold half and is separably engaged with the first coupling element. In some
embodiments, the first and second coupling elements are realized as a mechanical male/female
coupling pair, e.g. a shaft/hub pair. In some embodiments, the first and second coupling elements
are realized as a magnetic or electromagnetic coupling pair. This shall not exclude that other
types of (separable) couplings are utilized such as a friction coupling having a first and second
coupling element. The drive may comprise a wheel, in particular a gear wheel, and the first
coupling element may comprise a wheel, in particular a gear wheel, which wheels are coupled
via afirst belt, in particular a V-belt or a gear belt, or a first chain. The wheels of the adaptor plate
may provide a gear ratio of 1. The second coupling element may comprise a wheel, in particular
a gear wheel, and the index plate axle may comprise a wheel, in particular a gear wheel, which
wheels are coupled via a second belt, in particular a V-belt or a gear belt, or a second chain. The
wheels of the first mold half and the index plate axle may provide a gear ratio different to 1, in
particular a gear ratio of 1:2, 1:3, or 1:4. Depending on the number of molding stations and thus
depending on the angular distance between the molding stations of a mold (e.g. 180 degrees, 120
degrees, 90 degrees etc.), the respective gear ratio provided by the wheel of the second coupling
element and of the wheel of the index plate axle can be set. A single 360 degrees turn of the drive
leading to a single 360 degrees turn of the first coupling element (at a gear ratio of 1) is thus
translated into a 180 degrees turn (at a gear ratio of 1:2), a 120 degrees turn (at a gear ratio of
1:3), or a 90 degrees turn (at a gear ratio of 1:4) of the index plate axle 590 and thus of the index
plate 500. The distance of the first coupling element to the longitudinal axis of the index plate
axle is chosen so that the mentioned wheels and the second belt or second chain can be arranged
in the first mold half. The adaptor plate 100 can then always stay the same. The gear ratio in the
first mold half may be determined by in particular the wheel of the second coupling element.
Thus, as a consequence, an injection molding device can be relatively fast changed from
comprising a first mold having e.g. three molding stations for injection molding of first articles to
a second mold having e.g. four molding stations for injection molding of second articles. The
adaptor plate can remain with the other components of the injection molding device when the
mold is exchanged. This allows fast changeover times of a few hours (which changeover may
happen quite often, e.g. up to every three days, in order to manufacture many different articles by
a single injection molding device and a plurality of different molds) and also reduces costs as the
drive is then a fixed component of the frame of the injection molding device instead of the

exchangeable mold.
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Fig. 1 is a cross sectional cut through an injection molding device 1 (not all components of the
injection molding device 1 are shown for sake of simplicity). The injection molding device 1
comprises an adaptor plate 100, a first mold half 200, a second mold half 300 that is only
schematically shown by a dashed line, an index plate 500 and an index plate axle 590 that has a
longitudinal axis L. The first mold half 200, the second mold half 300, and the index plate 500
together form a mold 400. The first and second mold halves 200, 300 can be moved from an open
position (as shown) into a closed position by moving the first and second mold halves 200, 300
towards each other as indicated by double arrow M. If the first mold half 200 is associated with
the ejector side of the injection molding device 1, then only the first mold half 200 may be
moved while the second mold half 300 (associated with an injector side of the injection molding
device 1) is not moved. The index plate 500 is fixedly mounted on an index plate axle 590. The
index plate axle 590 is arranged for linear movement along its longitudinal axis L as indicated by
double arrow A. Once the first mold half 200 is moved from the closed position into the open
position, the index plate 500 may be moved simultaneously or successively from a position in
which the index plate 500 is in engagement with the first mold half 200 into a disengaged
position (as shown in Fig. 1A), in which the index plate 200 can be rotated relative to the first

(and second) mold half 200 as indicated by arrow R.

The adaptor plate 100 comprises a drive 101 for driving a first coupling element 120 into
rotation. The first coupling element 120 is arranged eccentric to the longitudinal axis L of the
index plate axle 590. The adaptor plate 100 comprises a through-hole 190 through which the
index plate axle 590 extends. The drive 101 comprises a motor 110 and optionally a gear, which
drives a wheel 111 (here realized as a gearwheel). The wheel 111 is coupled via a first belt 112
(e.g. a gear belt) or first chain with another wheel 121 (again realized as a gear wheel), which
other wheel 121 is fixedly secured with the first coupling element 120. The first coupling element
120 is mounted at the adaptor plate 100 for rotation around its longitudinal axis (e.g. the first
coupling element 120 may be mounted via ball bearings at the adaptor plate 100). The wheel 111
driven by the motor 110 and the wheel 121 fixedly mounted at the first coupling element here

provide a gear ratio of 1, but it is not essential that this ratio is 1 and can be any other fixed ratio.

The first mold half 200 also comprises a through-hole 290 through which the index plate axle

590 extends. The first mold half 200 comprises a second coupling element 220 that is in
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engagement with the first coupling element 120 of the adaptor plate 100 (which means that the
second coupling element 220 is arranged at the same eccentric position with respect to the
longitudinal axis L of the index plate axle 590). The first and second coupling elements 120, 220
are separable so that the first mold half 200 can be separated from the adaptor plate 100 in order
to exchange it with another mold half. Here, the first and second coupling elements 120, 220 are
realized as a mechanical female-male coupling pair (e.g. as a shaft-hub joint). In some
embodiments, the first and second coupling elements are realized as a magnetic (or
electromagnetic) coupling pair. Such magnetic clutches are e.g. available from INTORQ GmbH
& Co. KG, Aerzen, Germany. Mechanical and magnetic coupling may also be realized together.
The second coupling element 221 is fixedly connected with a wheel 221. Another wheel 591 is
fixedly connected with the index plate axle 590. The wheel 221 of the second coupling element
220 and the wheel 591 of the index plate axle 590 are coupled via a second belt 222 (e.g. a gear

belt) or second chain.

Fig. 2 is a view onto an isolated adaptor plate 100B. The drive 101B is arranged for driving a
gear wheel (not visible in Fig. 2), which in turn is arranged for driving a wheel 121B fixedly
mounted onto the first coupling element 120B (that is here realized as a female coupling partner)
via a gear belt 112B. The adaptor plate 100B may comprise connection means for separably
securing a first mold half to the adaptor plate 100B. A through-hole 190B is provided so that an

index plate axle can extend through the adaptor plate 100B.

Fig. 3 is a schematic side by side depiction of a first mold half 200A (view direction is onto the
part-cavities), an index plate S500A, and a second mold half 300A (view direction is again onto
the cavity-side of the second mold half 300A, so that it is understood that the second mold half
300A must be turned towards the first mold half 200A to form molding cavities) that together
form a mold 400A. The mold 400A is realized as a four molding station tool, where three
molding stations 230 and 330, 240 and 340, 250 and 350 are realized as injection molding
stations so that three component articles can be manufactured. A fourth molding station 260 and
360 is realized as a demolding station for demolding the finished articles and removing them,
while in parallel injection molding processes are performed at the three injection molding
stations. The first mold half 200A has thus three molding station halves 230, 240, and 250, each
molding station half having a set of four part-cavities. Accordingly, the second mold half 300A

has three molding station halves 330, 340, and 350 that will cooperate with the respective three
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molding station halves of the first mold half, where again each molding station half has a set of
four part-cavities. Consequently, the index plate S00A has four (identical) sides 530, 540, 550,
and 560, each side having a set of four projections that in the closed mold 400A form cores of the

injection molding cavities.

Use of the here described mold happens as follows. The two mold halves 200A and 300A and the
index plate S00A are closed with the positional relationship as shown in Fig. 3. At the first
molding station 230, 330, a first plastic component is then injection molded over at least a
portion of each of the projections of the first side 530 of the index plate 500A, which projections
are located in the cavities of the first molding station 230, 330. After the mold 400A is opened
again, the index plate S500A is rotated by 90 degrees in clockwise manner with respect to the first
mold half 200A so that the projections of the first side 530 of the index plate 500A will cooperate
with the part-cavities of the second molding station 240, 340, while the projections of the second
side 540 of the index plate S00A are located in the cavities of the first molding station 230, 330.
While in the next step a second plastic component is injection molded into the cavities of the
second molding station 240, 340, the first plastic component is molded over the projections of the
second side 540 of the index plate 500A. In a third step, after the index plate 500A has again
been rotated by 90 degrees in clockwise manner with respect to the first mold half 200A, the
projections of the first side 530 of the index plate S00A are located in the cavities of the third
molding station 250, 350, while the projections of the second side 540 are located in the cavities
of the second molding station 240, 340 and the projection of the third side 550 of the index plate
500A are located in the cavities of the first molding station 230, 33(0. While now the finished
three-component articles are injection molded in the cavities of the third molding station 250,
350, semi-finished two-component articles are injection molded in the cavities of the second
molding station 240, 340, and semi-finished one-component articles are injection molded in the
cavities of the first molding station 230, 330. In the final step, after the index plate 500A has
again been rotated by 90 degrees with respect to the first mold half 200A, the projections of the
first side 530 of the index plate SO0A are located at the fourth molding station 260, 360, which is
the demolding station. The finished three-component articles may be removed from the
projections while injection molding processes are performed at the three molding stations. The
whole production cycle may then continue such that in each step finished articles can be removed

at the demolding station 260, 360.
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Fig. 4 is a depiction of an example realization of first and second coupling elements 120A, 220A
forming a male-female coupling pair. While the female first coupling element 120A is realized as
a hub (or sleeve shaft) having recesses 129A radially extending from the hollow into the sleeve,
the second coupling element 220A is realized as a shaft having radially extending projections
229A that cooperate with the radially extending recesses of the first coupling element 120A in
the engaged state for effective and essentially play-free torque transmission from the driven first
coupling element 120A to the second coupling element 220A. Any other realization of the
mechanically cooperating first and second coupling elements can be considered as well, e.g. the
female coupling partner may have a polygon-shaped hollow that cooperates with a matching

polygon-shaped shaft as male partner.

Fig. 5 shows three different combinations of wheels 221A, 221B, and 221C (realized as gear
wheels) of the second coupling element and of the always same wheel 591 (realized as a gear
wheel) of the index plate axle by which gear ratios of 1:4, 1:3, and 1:2 can be provided. The
wheels are in each case coupled via a belt (realized as a gear belt) 222A, 222B, and 222C. The
gear ratio is chosen such that the always same rotation (e.g. 360 degrees) provided by the first
coupling element is translated into the angular rotation required by the respective mold (e.g. 180

degrees, 120 degrees, or 90 degrees) depending on the number of molding stations.

The dimensions and values disclosed herein are not to be understood as being strictly limited to
the exact numerical values recited. Instead, unless otherwise specified, each such dimension is
intended to mean both the recited value and a functionally equivalent range surrounding that

value. For example, a dimension disclosed as “40 mm” is intended to mean “about 40 mm.”
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CLAIMS

What is claimed is:

1. An injection molding device comprising:

a first mold half;

an index plate that in a molding position is at least partly received in the first mold
half;

an index plate axle connected with the index plate, which index plate axle is
arranged for linear movement along its longitudinal axis relative to the first mold half so
that the index plate can be moved between the molding position and a turning position in
which the index plate can be rotated with respect to the first mold half;

an adaptor plate connected with the first mold half;

wherein the adaptor plate comprises a drive and a first coupling element coupled
with the drive, which first coupling element is arranged eccentric with respect to the
longitudinal axis of the index plate axle; and

the first mold half comprises a second coupling element engaged with the first
coupling element, the second coupling element is coupled with the index plate axle for

rotating the index plate axle around the longitudinal axis.

2. The injection molding device in accordance with claim 1, wherein the adaptor plate is

separably connected with the first mold half.

3. The injection molding device in accordance with claim 1 or claim 2, wherein the first and
second coupling elements are arranged as a mechanical male-female coupling element

pair.

4. The injection molding device in accordance with claim 1 or claim 2, wherein the first and
second coupling elements are arranged as a magnetic or electromagnetic coupling

element pair.

5. The injection molding device in accordance with any one of claims 1 to 4, wherein the

index plate axle extends through the adaptor plate and the first mold half.
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10.

11.

11

The injection molding device in accordance with any one of claims 1 to 5, wherein the
drive is coupled with the first coupling element by means of a first belt, in particular a

first gear belt, or a first chain.

The injection molding device in accordance with claim 6, wherein the drive and the first
coupling element each comprise a fixedly mounted wheel, which wheels are connected
via the first belt or the first chain, in particular wherein the wheels provide a gear ratio of

1.

The injection molding device in accordance with any one of claims 1 to 7, wherein the
second coupling element is coupled with the index plate axle by means of a second belt,

in particular a second gear belt, or a second chain.

The injection molding device in accordance with claim 8, wherein the second coupling
element and the index plate axle each comprise a fixedly mounted wheel, in particular a
gear wheel, which wheels are connected via the second belt or the second chain and
provide a gear ratio different to 1, in particular wherein the gear ratio is one of 1:2, 1:3, or

1:4.

The injection molding device in accordance with any one of claims 1 to 9, further
comprising a second mold half that together with the first mold half and the index plate
forms at least two different injection molding cavities, in particular at least two different
sets of injection molding cavities, wherein optionally each of the sets comprises at least
two essentially identical injection molding cavities, and the first and second mold halves
are arranged for being moved from a closed position into an open position and the index
plate is arranged for carrying injection molded articles and is arranged for being
moveable in the open position from a first rotation position into a second rotation position

via a rotation of the index plate axle.

The injection molding device in accordance with claim 10, wherein the angular difference
between the first rotation position and the second rotation position is one of 180 degrees,
120 degrees, 90 degrees, 72 degrees, 60 degrees, or any other value that results from an

integer division of 360 degrees.
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