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A device for the Injection moulding of moulded bodies made from plastic Is disclosed, comprising an injection moulding unit (1) anad
a tool (2) dedicated thereto. At least two cavities (11, 12), corresponding to the dimensions of the moulded body for production are
provided on the tool (2) and said tool comprises at least three pieces (4, 5, 6), which move relative to each other and which lie
adjacent to each other on separating planes (9, 10). Each separating plane (9, 10) runs through at least one cavity (11, 12). At
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provided In the tool (2), reaching from the inlet (14) to a first separating plane (9) and further leading to the second separation plane
(10), from which subsidiary channels (15, 16) reach out to the cavities (11, 12). A lock which may be adjusted between two
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and a front piece (4) of the tool (2) comprising the Inlet (14) of the channel (13) Is achieved In a first position and the locking
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—— (57) Abstract: A device for the injection moulding of moulded bodies made from plastic is disclosed, comprising an injection
=== moulding unit (1) and a tool (2) dedicated thereto. At least two cavities (11, 12), corresponding to the dimensions of the moulded

body for production are provided on the tool (2) and said tool comprises at least three pieces (4, 5, 6), which move relative to each

other and which lie adjacent to each other on separating planes (9, 10). Each separating plane (9, 10) runs through at least one cavity

(11, 12). Atleast one channel (13) for the introduction of molten plastic is provided in the tool (2), which terminates at one end in the
vy cavities (11, 12) and at the other end thereot at an inlet (14) on the surtace of the tool (2), which is connected to the injection moulding
unit (1) in the working position. In order to simply increase the number of moulded bodies produced per unit time a channel (13) is
provided in the tool (2), reaching from the inlet (14) to a first separating plane (9) and further leading to the second separation plane
&N\ (10), from which subsidiary channels (15, 16) reach out to the cavities (11, 12). A lock which may be adjusted between two positions
€N is further provided on the pieces (4, 5, 6) of the tool (2), by means of which the locking together of just a middle piece (5) and a front

piece (4) of the tool (2) comprising the inlet (14) of the channel (13) is achieved in a first position and the locking together of only
g the middle piece (5) and a rear piece (6) of the tool (2) is achieved in a second position.

A

7

(57) Zusammenfassung: Es wird eine Vorrichtung zum SpritzgieBen von Formkorpern aus Kunststoff angegeben, die aus einer
SpritzgieBmaschine (1) und aus einem zu derselben gehdrenden Werkzeug (2) besteht. In dem Werkzeug (2) sind mindestens zwei
den Abmessungen von herzustellenden Formkorpern entsprechende Kavitdten (11, 12) vorhanden und es hat mindestens drei relativ
zueinander bewegbare Teile (4, 5, 6), die in Trennebenen
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Veroffentlicht:
—  mit internationalem Recherchenbericht

Zur Erkldrung der Zweibuchstaben-Codes und der anderen Ab-
kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-
des and Abbreviations") am Anfang jeder reguldren Ausgabe der
PCT-Gazette verwiesen.

(9, 10) fest aneinander liegen. Jede Trennebene (9, 10) verlduft durch mindestens je eine Kavitdat (11, 12). Im Werkzeug (2) ist
mindestens ein Kanal (13) zum Zufiihren von geschmolzenem Kunststoff angebracht, der einerseits in den Kavitidten (11, 12) und
andererseits an einer Eintrittsstelle (14) an der Obertldche des Werkzeugs (2) endet, die in Arbeitsstellung an die SpritzgieBmaschine
(1) angeschlossen ist. Zur einfachen Erh6hung der Anzahl von fertigen Formkorpern pro Zeiteinheit ist im Werkzeug (2) ein von der
Eintrittsstelle (14) bis zu einer ersten Trennenbene (9) und weiterfithrend bis zu der zweiten Trennebene (10) reichender Kanal (13)
angebracht, von dem bis zu den Kavitdten (11, 12) reichende Teilkandle (15, 16 ausgehen. An den Teilen (4, 5, 6) des Werkzeugs
(2) ist auBerdem eine zwischen zwei Positionen verstellbare Verriegelung angebracht, durch welche in einer ersten Position nur ein
mittlerer Teil (5) und ein die Eintrittstelle (14) des Kanals (13) aufweisender vorderer teil (4) des Werkzeugs (2) und in einer zweiten
Position nur der mittlere Teil (5) und ein hinterer Teil (6) des Werkzeugs (2) miteinander verriegelt sind.
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DEVICE FOR THE INJECTION MOULDING OF MOULED BODIES MADE
FROM PLASTIC

Description:

The 1inventlion concerns a device for the injection
molding of parts made of plastic, comprising an injection
molding machine and a tool dedicated thereto, where the
tool contalns at least two cavities that.correspond to the
dimensions of the molded parts to be produced, were the
tool 1s composed of at least three parts that are able to
move in relation to each other, and in the working position
are firmly pressed together along separation planes that
pass through the cavities and are parallel to each other
and at right angles to the moving direction of the parts,
where each separation plane runs through at least one
cavity, and where the tool contains at least one channel
for the introduction of molten plastic, which on the one
hand ends 1in the cavities and the other in an inlet area on
the surface of the tool, and in the working position is
connected to the injection molding machine (German magazine
"Plastics 84", (1994) 10, pages 1375 to 1382).

Injection molding machines are used to produce
molded parts of almost any shape. The respective tool only
needs to include cavities into which molten plastié can be
injected. In the working position for example, the parts
of the tool that are separated by a separation plane are
firmly pressed together hydraulically. After the plastic
has been injected into the cavities of the tool, it usually
remalins closed 1in the conventional technique, until the

molded parts 1n the cavities have sufficiently cooled and

solidified so that they can be removed from the tool. To
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that end the tool is opened along the separation plane and
its parts are separated from each other. During the time
when the plastic of the molded parts cools, the 1njection
molding machine 1s not |used. This disadvantage 1s
particularly significant when relatively thick-walled
molded parts which require an extended cooling period are
being produced.

The output of an injection molding machine can be
increased if a tool 1s used that works in tandem according
to the cited German magazine "Plastics 84". In an
injection molding machine that operates with such a tool,
the parts alternately open along two separation planes.
During the cooling time of the molded parts in one
separation plane, the molded parts can be removed from the
other separation plane. This operation is advantageous for
molded parts with a cooling period that 1s longer than the
metering time needed to fill the cavities. Injection
molding machines which operate in tandem are very special
expensive machines. They require a moveable central plate
that is installed i1n the middle, and to which the injection
molding unit 1s laterally attached. The molten plastic is
injected into the respective cavities through channels
located in the central plate. This known tandem technique
cannot be 1installed 1n conventional 1injection molding
machines, or only after extensive rebuilding.

The object of the invention 1is to design the
above described device 1in a way so that the output of
finished molded parts can be increased in a simple manner,
even when conventional injection molding machines are being

used. The invention achieves this object in that:
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-~ the tool 1s eqguipped with a channel that extends from
the 1nlet area to a first separation plane, and then
continues to the second separation plane, and has partial
channels which extend to the cavities;

ﬁ

- the parts of the tool are equipped with a lock which can

be adjusted between two positions, where in a first position

only a central part and a front part containing the inlet
area of the channel are locked together, and 1n a second
position only the central part and a rear part of the tool

are locked together.

More specifically, the 1invention as claimed 1is

directed to a device for the 1njection molding of parts made

of plastic, comprising an 1njection molding machine and a
tool dedicated thereto, where said tool contains at least two
cavities that correspond to the dimensions of the molded
parts to be produced, where the tool comprises at least three
parts which are moveable 1n relation to each other, a front

part, a central part and a rear part, and which 1in the

operating position are firmly pressed against each other by
the pressure force of a pressure generator along separation
planes that pass through the cavities and are parallel to

cach other and at right angles to the moving direction of the

parts, and where the tool contains at least one channel for
supplying molten plastic, which on the one hand ends in the
cavities and on the other hand on the surface of the tool
which 1in the operating position 1s connected to the injection
molding machine,

g

wherein for the use of a conventional customary injection

molding machine, a centrally located channel is provided in

the front part of the tool which extends from the inlet area
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to a first separation plane, and continues to the second

separation plane within the central part of the tool, the

channel having a conical shape within the front part of the

tool as well as 1n the central part and partial channels
extending from the channel to the cavities, and
wherein a lock which 18 adjustable 1in two

positions, 1s located on the parts of the tool, where after

lifting of the pressure force from the pressure generator in

a first position only the central part and the front part of

the tool that contains the 1nlet area of the channel are
locked together, and in a second position only the central
part and the rear part of the tool are locked together with a

ﬂ
—

residual force respectively, wherein a moving of the lock

from one position into the other i1s done by fully effective
pressure generator, respectively.

This device can be used in conventional, commercial
injection molding machines without the need for rebuilding or
special additional measures. It only requires that a simple
tool, which was used until now and contains only two parts
separated by one separation plane be replaced with the new
tool that contains three parts and has two separation planes.
Similar to the described tandem technique, this tool
1ncreases the output of molded parts in that, while the
molded parts 1n the area of one of the separation planes are
being removed, the plastic that was 1injected into the

F

cavities of the other separation plane is cooling. The 1lock

-

used for the parts of the tool during the respective cooling

phase 1s of considerable significance for this device. It can

gr—
—

easlly be adjusted between two positions. While two parts of

the tool are locked together and maintain a firm residual
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force, the molded parts are cooling and the separation plane

of the third part can simultaneously be opened to remove

finished molded parts. After this separation plane has been
closed and plastic has been injected into 1its cavities, the
lock 1s brought 1into its second position while the tool is

sti1ll securely locked. The two parts of the tool with the

newly filled cavities then remain tightly locked together,

while the previously locked separation plane can now be
opened to remove the molded parts that have cooled in the

meantime, as soon as the pressure force which acts on the

tool during the injection process is lifted.

F

The drawings 1llustrate embodiments of the subject

of the 1nvention, where:

=

Fig. 1 1s a schematic 1llustration of a partial section of

F

the device of the invention in the closed position.

Figs. 2 and 3 are two different open positions of the

device in Fig. 1.

Figs. 4 and 5 are an embodiment of the lock which can be

p—
—

adjusted 1n two different positions on the device.

Fig. 6 1s a different embodiment of the lock with respect
to Figs. 4 and 5.
The drawings only 1illustrate the parts of an

injection molding device that are necessary to understand the

invention. Basically known elements, such as for example the

opening and closing mechanism or the cooling channels or

heating devices are not shown.

The 1nvention can be used for devices with a "hot

channel" and a "cold channel”. In the following, Figs. 1 to 6

are used for a detailed description of the embodiment with a
cold channel. The application for the embodiment with a hot

channel applies in analog form.



CA 02481791 2004-10-07

5

The injection molding device 1n Fig. 1 comprises
an injection molding machine 1 and a tool 2 which can be
connected thereto. The injection molding machine 1 may be
a conventional, commercial machine without any optional
equipment. It can move in the direction of double arrow 3.

The tool 2 is composed of three parts, a front
part 4, a central part 5 and a rear part 6. A pressure
plate 7 closes off the rear part 6 and 1is connected to a
pressure generator 8. The pressure generator 8 can be a

10 hydraulic or pneumatic press, for example. The three parts
of tool 2 are separated from each other by two parallel
running separation planes 9 and 10. FEach separation plane
9 and 10 contains at least one cavity 11 or 12 of tool 2,
and thelr internal dimensions correspond to the geometric

shape of the molded parts to be produced. The illustrated

embodiment has two cavities 11 or 12 in each separation
plane 9 or 10.
A channel 13 1s centrally located in the tool 2

and 1s used to supply molten plastic to the cavities 11 and

20 12. The channel 13 begins in an inlet area 14 which is
open to the outside and is located in a surface of the tool
2. It first extends to separation plane 9 in part 4 of the
tool 2, and then continues to separation plane 10 in the
central part 5 of the tool 2. As shown in the drawing, the
channel 13 has a conical shape in both sections so that the
molded plastic material can easily be removed from the
channel 13 after cooling. Partial channels 15 or 16 come
from the channel 13 and extend to the cavities 11 or 12.

The partial channels 15 or 16 are preferably located in the

30 separation planes 9 and 10.
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As shown for example in Figs. 4 and 5, a lock
with a bolt 17 is located on the outside of tool 2 and can
be adjusted between two positions as indicated by the
double arrow 18. In the position of the bolt 17 shown 1in
Fig. 4, the parts 5 and 6 of the tool 2 are locked
together, while in 1its se&ond position shown 1n Fig. 5 the
parts 5 and 4 of said tool 2 are locked together. A more
precise construction of the locks that can be used with the
device is described below by means of Figs. 4 to 6.

The device in Fig. 1 operates as follows:

Let us assume that the front part 4 of tool 2 1is
secured by a limiting retaining plate 19. In order to
produce molded parts in cavities 11 and 12, the injection
molding machine 1 is moved up to the inlet area 14 of the
channel 13 in tool 2. Molten plastic, which is located 1in
the injection molding machine 1, is then pressed into the
channel 13. It fills the cavities 11 and 12 wvia the
channel 13 and the partial channels 15 and 16. Once the
cavities 11 and 12 have been filled when sufficient
pressure is used, the injection molding machine 1 1is
closed. The plastic in tool 2 is then allowed to cool.

After an adequate cooling period, the 1injection

molding machine 1 is pulled away from the tool 2 and the
latter is opened along separation plane 9. At this point
its parts 5 and 6 are still locked together. They can Dbe
brought into the position shown in Fig. 2 together with the
moveable pressure plate 7, after the pressure force
produced by the pressure generator 8 has been turned off.
The lock in this case 1is so advantageously designed that
after the pressure force of pressure generator 8 has Dbeen

turned off, a residual force remains to keep the two parts
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of tool 2 together. The molded parts 1n the cavities 11
can now be removed from the tool 2. Any plastic remaining
in the channel 13 1n part 4 of the tool 2 can then be
removed by means of compressed air for example, so that
this part of the channel 13 is made available again.

After that the tool 2 is again placed in the
closed or working position shown in Fig. 1, where the parts
4, 5 and 6 of the tool 2 are firmly pressed together by the
pressure generator 8. The injection molding machine 1 1is
again moved toward the tool 2 and the cavities are once
again filled with plastic. Subsequently the lock 1is
brought into its second position where the parts 5 and 4 of
tool 2 are locked together as described earlier. The tool 2
then opens along separation plane 10, where only its rear
part 6 with the pressure plate 7 moves into the position
shown in Fig. 3. The finished molded parts in the cavities
12 and any remaining plastic 1n the channel 13 of the
central part 5 of tool 2 can be removed. During this
period the plastic in cavities 11 of separation plane O
cCools.

As already described, the tool 2 1is again placed
into 1its closed or working position shown in Fig. 1. Ady
plastic remaining in the channel 13 portion of part 4 can
be removed agalin with compressed air for example. The
injection molding machine 1 is moved once more toward the
tool 2. The cavities 12 are again filled with plastic and
parts 5 and 6 are locked together again. In the meantime
the molded parts in the cavities 11 have cooled so that the
tool 2 can be opened along separation plane 9 as described
earlier. In this way the cavities 11 and 12 are always and

alternately filled with plastic and emptied after cooling.
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The cooling of the plastic 1in cavities 11 and 12
requires that the pertinent two parts of the tool 2 remain
locked together after the pressure force provided by
pressure generator 8 has been turned off. To that end a
lock that maintains a residual force can be used, which 1is
present at least on one side of the device, but 1is more
advantageous if 1t 1is present on at least two different
sides thereof. For example a lock as shown in Figs. 4 and
5 can be used. It is composed of a bolt 17 which is
located on the central part 5 of tool 2 and can be moved in
the direction of double arrow 18. In the position shown in
Fig. 4, the central part 5 and the rear part ©6 of tool 2
are locked together. To that end conical projections 20
and 21 are placed on both parts 5 and 6, and a
corresponding fork 22 of bolt 17 encompasses them. In this
position the fork 23, which 1s located on the other end of
the bolt 17, 1is not 1in operation. In the second position
of the bolt 17, the fork 23 encompasses the projections 24
and 25 which are located on the central part 5 and on the
front part 4 of tool 2. To that end and when the tool is
closed, bolt 17 only. needs to be pushed "upward" into the
position shown 1in Fig. 5. The rear part 6 of tool 2 can
then be moved to open the separation plane 10.

Instead of a bolt 17 that can be moved between
two positions as shown in Figs. 4 and 5, a correspondingly
designed bolt which can be inclined 1into two positions
could also be used. Electromagnets can also be used as
elements of a lock, which alternately and securely connect

(lock together) the front part 4 or the rear part 6 of tool
2 with the central part 5.
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To lock the parts 4, 5 and 6 of tool 2 1n the
manner described by Figs. 4 and 5, a threaded rod 26 with a
trapezoidal thread as shown in Fig. 6 can also be used, and
be rotated by a drive 27 via a bushing 28. In this way 1t

can be rotated to either form a seat 29 for the rear part 6

of tool 2 (Fig. 6) or form a seat 30 for the front part 4

g
—

of same. The seats 29 and 30 can be supported by springs

31 or 32 to ensure sufficient pressure force (residual
force) in the respective locked position. A toothed rack
with correspondingly designed adjusting elements could also

be used instead of the threaded rod 26.
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WHAT IS CLAIMED IS:

1. A device for the injection molding of parts made of plastic, comprising an
injection molding machine and a tool dedicated thereto, where said tool contains at
least two cavities that correspond to the dimensions of the molded parts to be
produced, where the tool comprises at least three parts which are moveable in
relation to each other, a front part, a central part and a rear part, and which in the
operating position are firmly pressed against each other by the pressure force of a
pressure generator along separation planes that pass through the cavities and are
parallel to each other and at right angles to the moving direction of the parts, and
where the tool contains at least one channel for supplying molten plastic, which on
the one hand ends in the cavities and on the other hand on the surface of the tool
which in the operating position is connected to the injection molding machine,

wherein for the use of a conventional customary injection molding machine
(1), a centrally located channel (13) is provided In the front part (4) of the tool (2)
which extends from the inlet area (14) to a first separation plane (9), and continues
to the second separation plane (10) within the central part (5) of the tool (2), the
channel (13) having a conical shape within the front part (4) of the tool (2) as well
as in the central part (5) and partial channels (15,16) extending from the channel
(13) to the cavities (11,12), and

wherein a lock which Is adjustable in two positions, is located on the parts
(4,5,6) of the tool (2), where after lifting of the pressure force from the pressure
generator (8) in a first position only the central part (5) and the front part (4) of the
tool (2) that contains the inlet area (14) of the channel (13) are locked together, and
In a second position only the central part (5) and the rear part (6) of the tool (2) are
locked together with a residual force respectively, wherein a moving of the lock

from one position into the other is done by fully effective pressure generator (8)

respectively.

/
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2. A device as claimed in claim 1, characterized in that the partial channels

(15,16) are located In the separation planes (9,10).

3. A device as claimed in claim 1 or 2, characterized in that the lock 1s adjusted
by a sliding bolt (17).

4. A device as claimed in claim 1 or 2, characterized in that the lock is adjusted
by a rotating threaded rod (20).
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