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HOLDING DEVICE FOR A TURNING SYSTEM

The present invention relates to the field of tools and machines for injection

molding of plastic.

Injection molding devices having one or more rotating center parts are known
from the prior art. These are used for the efficient manufacture of multi-
component plastic parts by injection molding. At least one rotatable center part,
which is fixed to a holding device and is rotatably arranged about an axis of ro-
tation, is arranged between two mold halves, the mold halves being movable
against one another along tie bars in a first direction. The rotatable center part
has at least two parallel side surfaces, along which it interacts with the two mold
halves for the formation of the cavities. In certain embodiments, the rotatable
center part can interact at least on one side with a further rotatable center part.
Coordination means effect that the rotatable center part remains positioned cen-
trally between the two mold halves during opening and closing, and thus colli-
sions are avoided. Several holding devices for the rotatable middle part are

known from the prior art.

EP1035959 and EP1155802 were published in 1999 by the same applicant,
and both relate to a holding device for a rotatable center part (mold, mold half,
mold carrier). The holding device has a lower and an upper cross member
which are guided along the tie bars of an injection molding machine. Each cross
member of the holding device has a rotatable holding means, which serves for

releasable clamping of the mold, mold half or the mold carrier therebetween.
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EP1725386 of the same applicant was published in 2005, and relates to a
method and an injection molding device with more than one rotatable center
part. This makes it possible to manufacture parts in two outer parting plane and
to assemble these in a further parting plane in a further manufacturing step. In
the figures, different embodiments of holding devices for the rotatable center

parts are illustrated.

WO02011/107395 by the same applicant was published in 2011 and describes a
holding device with a modular structure, which can be flexibly adapted to differ-

ent injection molding machines. Different types of holding are described.

EP1119449 by the company Krauss Maffei was first published in 2001 and
shows a two-plate horizontal injection molding machine. It has a holding device
for a rotatable center part mounted on the machine bed. The holding device in
the invention is fully detached from the rails and has no operative connection

with these. All forces are transmitted via the machine bed.

An object of the invention is to show an improved holding device for a rotatable

center part in an injection molding device, which enables shorter cycle times.

Reduction of cycle time is a viable means to increase production capacity.
However, increased forces also occur thereby, because the machine parts must
be more strongly accelerated and decelerated so that they can keep up with the
pace of the machine. Optimal introduction and transmission of forces is an im-
portant aspect in order to be able to guarantee the robustness and durability of
the device. Negatively impacting constraining forces are to be avoided. One

aspect of the invention consists of targetedly apportioning the forces and the
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flow thereof across a plurality of machine elements. Thereby, the weight loads
and the torques between a rotatable center part or a holding device therefore,
respectively, and an injection molding machine, are partially or completely sepa-

rately transmitted.

A holding device according to the invention can be configured in several ways.
In a preferred embodiment, the device has at least one base, the base being
supported on a machine bed of the injection molding machine and displaceable
in the longitudinal direction of tie bars of the injection molding machine. An em-
bodiment of the invention comprises a holding device for a mold center part in
an injection molding machine, the mold center part being rotatable about a ver-
tical axis. The holding device has a lower rotary plate which is rotatable about
an axis of rotation and which is driven by a motor, the rotary plate serving to
receive and hold the rotatable mold center part. If necessary, a plurality of hold-
ing devices can be arranged one behind the other. The lower rotary plate is ar-
ranged rotatably about a vertical axis with respect to a lower cross member.
The lower cross member is movably mounted in the longitudinal direction of the
injection molding machine via first bearing blocks and guide rails being support-
ed on a machine bed of the injection molding machine. The holding device
comprises second bearing blocks, by means of which the lower cross member
is supported in the circumferential direction relative to a pair of lower tie bars of
the injection molding machine. To avoid negative forces relative to the tie bars,
the second bearing blocks can be floatingly mounted at least in the vertical di-
rection relative to the lower cross member. Alternatively or additionally, the sec-
ond bearing blocks can be adjustably arranged relative to the lower cross mem-
ber. Depending on the area of application, the second bearing blocks can form

a unit with the first bearing blocks. The second bearing blocks may at least par-
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tially engage around the tie bars from the inside outwards. The second bearing
blocks are advantageously arranged in pairs on a tie bar. If the forces do not
exceed a certain level, the second bearing blocks may also be arranged diago-
nally with respect to the cross member. For a good transmission of forces, the
second bearing blocks are arranged along the tie bar at a distance from one
another. In order to achieve a structurally flexible arrangement, at least one
second bearing block can be operatively connected from one side and/or from
above with the cross member via an adapter. The cross member is advanta-
geously formed in multiple parts, so that it can be flexibly adapted to the cir-
cumstances. It may have a central part and one or more side parts fixed there-
on. In general, the second bearing blocks are fixed to the central part and/or at
least one of the side parts. Advantageously, attention is paid to short load paths.
The second bearing blocks are used primarily for the transmission of the reac-
tion forces which occur due to the drive torque. Weight forces are preferably

transmitted via the first bearing blocks to the machine bed.

In certain cases, the cross member can also be formed as a (flat) base plate. At
least one second bearing block may be arranged on the base plate. At least one
second bearing block may be releasably operatively connected to the cross

member.

Aspects of the invention will be described in greater detail with reference to the
exemplary embodiments shown in the following figures and the description as-

sociated therewith. Shown are:

Fig. 1 a first embodiment of a holding device according to the invention oblique-

ly from the front and above;



10

15

20

Fig. 2 a second embodiment of a holding device according to the invention

obliquely from the front and above,

Fig. 3 the lower part of the holding device in an exploded view;

Fig. 4 Detail D of Fig. 3

Figure 1 shows a first embodiment of a holding device 1 according to the inven-
tion for a rotatable mold center part 2 in a perspective view obliquely from
above. Figure 2 shows a second embodiment of a holding device 1 in a per-

spective view obliquely from above.

The remaining parts of the injection molding machine, including the mold
mounting plates, etc., and of the tool, including first and second mold half, are

not shown.

Both variants of the holding device 1 have a lower holding device 3, which is
shown partially disassembled in Figures 3 and 4. In contrast to the first embod-
iment (see Figure 1), the second embodiment shown in Figure 2 has an addi-

tional upper holding device 4.

The tie bars 5 of an injection molding machine (not shown in detail) extending in
the longitudinal direction (x-direction) of the injection molding machine are
shown in Figures 1 to 3. Two carriers 6 of the injection molding machine like-
wise extending in the longitudinal direction of the injection molding machine, the
carriers forming a machine bed 6, are further shown. Depending on the type of
injection molding machine, the machine bed may also have a different configu-

ration.
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As can be seen in Figures 3 and 4, two linear guides 7 are disposed on the
machine bed 6, on which the lower holding device 3 is movably the longitudinal
direction (x-direction) supported in by via first bearing blocks 8 in the vertical
direction (z-direction). So that the structure of the lower holding device 3 is more
visible, only one of the two lower tie bars 5 is shown in Figure 3. In addition, the
right side is shown partially disassembled. How the parts are assembled in the
assembly is shown schematically with dashed lines 9. Figure 4 shows an en-

larged detail D of Figure 3.

In the embodiment shown, the lower holding device 3 has a multi-part cross
member 10. This consists of a center part 11 and two side parts 13 fastened
thereto with screws 12. The center part 11 has an opening 14, in which is dis-
posed a rotary unit 15. The rotary unit 15 has a lower rotary plate 17, which is
used for receiving and holding the mold center part 2, the rotary plate 17 being
rotatable about an axis 16. Below the lower rotary plate 17, a first drive wheel
18 can be recognized, which is operatively connected in the assembled state
with a second drive wheel 19 of a motor 20. The motor 20 is fixed laterally on
the cross member 10 and transmits the driving torque via the drive wheels 18,
19 to the rotary plate 17 and thus to the mold center part 2 arranged on the
plate 17. As reaction thereof, the drive torque also acts on the lower cross

member 10.

In the shown embodiment, the weight forces acting in the vertical direction are
transmitted to the machine bed 6 via the first bearing blocks 8, mounted here
from below on the side parts 13, and the guide rails 7. Alternatively or addition-

ally, the torsional forces are transmitted to the tie bars 5 of the injection molding
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device (not shown in detail) via torsion supports 21, which are fixed laterally on

the two side parts 13.

The torsion support 21 consists in the embodiment shown of an adapter 22, on
which are arranged second bearing blocks 23 acting transverse to the tie bars.
The second bearing blocks 23 act primarily in the circumferential direction. They
are designed such that they serve primarily for transmitting of drive torque to the
tie bars 5 and thus serve to relieve the first bearing blocks 8 and the guide rails
7, respectively. The bearing blocks 23 and the adapter 22, respectively are
connected to the cross member such that they do not transmit negatively im-
pacting vertical (z-direction) forces to the tie bars 5. If necessary, the second
bearing blocks may be arranged floatingly (movably) in the z-direction. Flat

and/or curved operative connection surfaces come into consideration.

In the embodiment shown, the second bearing blocks 23 are supported on the
adapter 22 via first and second operative connection surfaces 24, 25. The oper-
ative connection is designed such that the bearing blocks 23 are movable or
adjustable, respectively, relative to the associated adapter 22, if needed. This is
indicated schematically in Figure 4 by a first and a second arrow 26, 27. If
needed, the operative connection surface 24, 25 can also be curved, or be de-
signed spherically, respectively, so that misalignments of the angles can be cor-
rected. Any possibly necessary compensations can be made, for example, al-

ternatively or additionally between the adapters 22 and the cross member.

In the embodiment shown, the adapters 22 are fixed laterally on the side parts
13. Depending on the area of application and injection molding device, other

configurations are possible. For example, the adapter 22 can also be directly
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integrated into the side parts 22. In order to achieve shorter load paths, the side
parts and the second bearing blocks 23 may be arranged on a panel. Both the

center part 11 and the side parts 13 may be integrally formed.

In the embodiment shown, the second bearing blocks 23 are formed as half-
shells, which only partially engage around the tie bars. The second bearing
blocks may, however, also be formed such that they engage with the tie bars

from a different direction (e.g. from the outside and/or above and/or below).

In the shown embodiment, two second bearing blocks 23 are arranged on each
side, which are each operatively connected in pairs with a tie bar 5. The second
bearing blocks 23 are arranged at a distance from one another with respect to

the tie bars 5 (see Fig. 1), so that an optimum force transmission is guaranteed.

In the embodiment shown, the upper holding device 4 shown in Figure 1 is,
together with the lower holding device 3, a component of the holding device 1.
The upper holding device also has a cross member 10, which is designed in
multiple parts. The cross member 10 here also has a center part 11 and two
side parts 13 fixed thereto via screws 12. An upper plate 29 is on an upper rota-
ry unit 28. In operation, the rotatable mold center part 2 is clamped between the
lower and the upper rotary plate 17, 29. For installation and removal of the mold
center part 2, the upper rotary plate 29 can be moved in the vertical direction via
a thread 30. In the shown embodiment, the upper rotary plate 29 has no drive

for the mold center part 2. Such can be provided if needed.
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Patent Claims

A holding device (1) for a rotatable mold center part (2) in an injection molding
machine having a plate (17) which is rotatable about an axis of rotation (16) and
driven by a motor (20), the plate (17) serving to hold the rotatable mold center
part (2), a lower cross member (10) which is mounted movably in the longitudinal
direction (x) while supported via first bearing blocks (8) and guide rails (7) on a
machine bed (6) of the injection molding machine, characterized in that second
bearing blocks (23) are present, by means of which the lower cross member (10)
is supported in the circumferential direction relative to tie bars (5) of the injection
molding machine. The retaining device (1) according to claim 1, characterized in
that the second bearing blocks (23) are floatingly mounted in the vertical direc-

tion (26, 27) relative to the lower cross member (10).

The holding device (1) according to claim 1, characterized in that the second
bearing blocks (23) are floatingly mounted in the vertical direction (26, 27) rela-

tive to the lower cross member (10).

The holding device (1) according to any one of the preceding claims, character-
ized in that the second bearing blocks (23) are adjustably arranged relative to

the lower cross member (10).

The holding device (1) according to any one of the preceding claims, character-
ized in that the second bearing blocks (23) at least partially engage around the

tie bars (5) from the inside outwards.

The holding device (1) according to any one of the preceding claims, character-

ized in that the second bearing blocks (23) are arranged in pairs on a tie bar (5).
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The holding device (1) according to claim 5, characterized in that the second
bearing blocks (23) are arranged along the tie bar (5) at a distance (a) from one

another.

The holding device (1) according to any one of the preceding claims, character-
ized in that the second bearing blocks (23) are arranged diagonally to one an-

other relative to the axis of rotation (16).

The holding device (1) according to any one of the preceding claims, character-
ized in that at least one second bearing block (23) is operatively connected with

the cross member (10) via an adapter (22).

The holding device (1) according to one of the preceding claims, characterized

in that the cross member (10) is formed in multiple parts.

The holding device (1) according to any one of the preceding claims, character-
ized in that the cross member (10) has a base plate and that the second bearing

blocks (23) are arranged on top of and/or laterally on the base plate.

The holding device (1) according to any one of the preceding claims, character-
ized in that at least one second bearing block (23) is releasably operatively con-

nected with the cross member (10).

The holding device (1) according to any one of the preceding claims, character-
ized in that the holding device (1) comprises an upper holding device (4), by
means of which the rotatable center part (2) is mounted relative to the upper two

tie bars (5) of the injection molding machine.

An injection molding device with a holding device according to any one of the

preceding claims.



