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1
EJECTOR SYSTEM

The invention concerns a procedure for the ejection of
objects placed on (a) turnable mold part(s) in a tool prefer-
ably for plastic parts as described in the introduction of
claim 1 as well as a machinery for the exercise of the
procedure.

There are known a series of different procedures for the
molding of plastic objects and ejection hereof in a tool or
mold, which is equipped with at least one turnable mold part.
An example hereof is the in my international patent appli-
cation No. WO 98/35808; described procedure and machin-
ery for the production of two- or multi component objects of
plastic. In this application is also mentioned a special ejector
system in the turnable mold part, but working according to
another principle than the one mentioned in this application.

In another of my international patent applications No. WO
00/73040 there is also shortly described the possibility to
eject plastic objects in a turnable mold part in a tool
simultaneous with molding other objects in the tool.

The hitherto described procedures and machinery for the
molding/demolding of molded objects however have differ-
ent disadvantages and flaws. These are attempted to be
solved by the procedure and machinery according to this
invention. Hereby are also obtained a series of advantages
and simplifications of the hitherto known ejector systems,
which will be able to reduce the cycle time considerably and
consequently the price of the finished objects, as well as
reduce the size of the turnable mold part(s) and consequently
both the prize of the tool and the running hereof.

The invention is characterized by the fact, that the ejector
systems of the turnable mold part(s) (8) is activated in
turn(s) after each turning and/or opening/closing cycle in the
apparatus by means of a movable ejector mechanism (11)
placed on a part of the tool, which is not turnable with the
turnable mold part(s) (8), but which enables the changing
activations of the ejector mechanisms (10) of the different
sides of the respective turnable mold part in turn.

The stationary situated forward- and backward mecha-
nism can perform its movements by hydraulic, pneumatic,
electric or other influence from e.g. a piston.

The turnable mold parts of the tool suitably turn around
axis, which are parallel and at a right angle to the opening/
closing movement of the tool. At a right angle to this axis
each turnable mold part is preferably made with a cross
section, which constitutes a regular polygon, preferably a
square. This square can suitably have its corners cut of, so
less opening is required of the mold to turn the middle
section around. For the same reason there suitably can be
placed two or more turnable mold parts side by side in the
tool. Besides a square or an adjusted square the cross section
can be built like a regular hexagon, octagon or another
preferably regular polygon, where the two opposite sides are
parallel to each other.

The different uses and advantages by the procedure and
mechanism according to the invention is further mentioned
under the description to the drawing, where

FIG. 1 shows seen from above a tool with a known ejector
system,

FIG. 2 shows in perspective a frame section with two
turnable mold parts before ejection,

FIG. 3 shows the same after ejection,

FIG. 4 shows the same as FIG. 2, but with an exposed
ejector mechanism,

FIG. 5 shows the same as FIG. 3, but with an exposed
ejector mechanism,

FIG. 6 shows the same as FIG. 4, but seen from above,
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FIG. 7 shows the same as FIG. 5 seen from above,

FIG. 8 shows the same as FIG. 2 in a cross section in
length, and

FIG. 9 shows the same as FIG. 3 in a cross section in
length.

In FIG. 1 is seen a traditional tool with a known kind of
ejector. The tool consists in principle of a stationary tool
part, which is not shown on the figure, and a movable tool
part 1 containing the ejector mechanism. This consists of the
ejectors 2 themselves, that can eject the objects from their
cavities 3, and which is fastened between the two mold
plates 4 and 5, which further are connected with an ejector
pin 6, that is driven forwards and backwards of e.g. a
hydraulic mechanism, which is not shown at the figure. As
it will be seen this known example of an ejector system
needs a long distance from the lower end of the ejector
system up to the objects, which are to be ejected. Further-
more there must be calculated on at least the double distance
to obtain space for a cylinder with a stroke length that is able
to eject in the given length. From this it will be understood,
that if e.g. four of this known example of an ejector system
are placed opposite to another in a turnable mold part, such
amold part will be big and complicated, which will make the
tool and the running hereof un-proportional expensive.

FIG. 2 shows a frame section 7 seen in perspective with
two turnable mold parts 8, each with a square cross section,
where there up to on each of the four sides of the mold parts
8 are placed finished molded objects 9, each shown here as
a rectangular plate. Beneath these are seen an ejector plate
10; that not yet has been activated by the ejector mechanism
11. The two turnable mold parts 8 are turning around each
their respective axle 12. As it will appear such a design can
be made extremely compact, which enables that more than
the two shown turnable mold parts 8 can be placed side by
side in the frame section 7.

FIG. 3 shows the same frame section 7 with two turnable
middle parts 8, but where the objects 9 in the two opposite
placed outer sides just are ejected in a right angle to the
opening/closing direction of the tool by means of the on the
turnable mold parts placed respective ejector plates 10,
which are activated of the ejector mechanism 11, that are
placed on the stationary frame section 7.

On FIG. 4 are shown the same as in FIG. 2, but here the
total ejector mechanism are exposed immediately before it is
activated. Each of the ejector mechanisms is driven both at
the top and at the bottom of an oil cylinder 13, each moving
an ejection arm 14, as in turn is in grip with that ejection
plate 10, which is to be activated.

FIG. 5 shows the same as FIG. 3 with the ejector
mechanism exposed as in FIG. 4, yet here with the ejector
system in its outermost position, whereby the objects 9 just
have been thrown out of their respective cavities. It will here
be remarked, that the hole 15 in the ejector arm 14 is so big,
that the ejector arm 14 does not collide with its respective
axle 12 in this outermost position.

FIG. 6 corresponds to FIG. 4, but where the frame section
7 here is seen from above. Hereof appears that each of the
ejector arms 14 is equipped with a grip 16 shaped as a part
of a circle, which is positioned in a corresponding underly-
ing recess 17 in the turnable mold part 8.

In FIG. 7, which corresponds to FIG. 5, is the frame
section 7 seen from above as in FIG. 6, but here is the ejector
mechanism 11 in its outermost position, whereby the objects
9 on the side in question of the turnable mold part are
ejected. Contrary to the in FIG. 6 shown it is seen, that the
grip 16 is removed out from the circular recess 17 and
thereby has activated the ejector plate 10.
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FIG. 8 shows seen from the side a cross section of the
middle section 7, that corresponds to the in FIG. 2 shown.

FIG. 9 shows seen from the side accordingly a cross
section of the middle section 7, which corresponds to that in
FIG. 3 shown.

The on the drawing shown is only an example of how this
invention can be realized in working tools. A number of
other embodiments can be thought of the ejector system
according to the invention, but the shown should be suffi-
cient to show the fundamental principles of the invention.

On the drawing are exclusively shown ejector systems in
one-component molding molds, but the system is at least as
applicable in two- or more-component molds.

Besides the shown embodiments of the ejector system
there also could have been shown one or more examples on
different ways where the ejectors in the ejector system can
be designed to be able to demold special objects. Here is e.g.
thought upon the common ejector pins, tube ejectors, as well
as various combinations, where air or other kinds of help are
used to obtain an optimal ejection of the objects from the
turnable mold part in the tool. In a special version, that also
is not shown on the drawing, there can be jaws in a
stationary position, which enter and grasp around the objects
and pull the objects off the turnable mold part and/or
activates an ejector system in the turnable mold part. Hereby
very complex and/or critical objects will be able to be
handled further in a robot movement, and thereby enable
automate of objects otherwise hardly possible to eject/
demold in a traditional way.

Finally shall be mentioned an example of a horizontal
and/or vertical turning table with an according to the inven-
tion integrated ejector system, which in many different tools
can be used to activate and work the ejector system, which
is prepared to use such an ejector system. This at the same
time as the turnable mold part(s) in these tools could be
monitored and turned by the driving unit in this turning
table, which would give great savings in the tool costs, as
you whether should have to built a turning unit or an ejector
unit into the turnable mold parts.

Furthermore there can be imagined other ways to activate
the ejector system according to the invention, e.g. by using
the opening and closing movement to activate and work the
ejector system according to the invention, possibly in com-
bination with and/or through an activation and mechanical
force driven turning of the turnable mold part(s).

The ejector system according to the invention is not
limited to be able to eject objects on the side, as the system
is functional in all directions from the turnable mold part, as
long as the individual mold construction allows it, and not
least gives room for this.

In light of the foregoing there is disclosed a procedure and
an ejector system for ejecting molded parts from molds. The
maids are referred to herein as “mold parts” and they are
identified in the figures by reference numeral 8. As described
above, parts are formed in the mold parts 8 by molding. As
also described above, the molded parts are identified in the
figures by reference numeral 9.

The molded parts 9 are ejected from the molds, i.e., the
“mold parts 8” by an ejector system that is comprised of a
frame 7, in which the mold parts 8 are mounted and by
which they are able to turn together around an axle 12. As
can be seen in the figures, each of the mold parts 8 faces
outwardly and away from the axle 12. As the several mold
parts 8 turn around the axle 12, in 90 degree steps or
increments, the mold parts 8 come in front of an ejector
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mechanism by which the molded parts 9 are ejected from a
corresponding mold part 8. As stated above, ejector mecha-
nisms 11 are located at both the top and bottom of the mold
parts 8.

The ejector mechanisms 11 that eject the molded parts 9
from the mold parts 8, are driven by ejection arms 14, which
are in turn driven by oil cylinders 13. The frame 7 and mold
parts 8 are configured so that the mold parts 8 can rotate
around the axle 12. Each 90-degree rotation of the mold
parts 8 about the axle 12, places a different one of the mold
parts 8 in position for having its corresponding molded part
9, ejected by the ejector mechanism 11.

The invention claimed is:

1. An ejector comprised of:

a frame, which holds a plurality of mold parts, each mold
part being used for molding a work piece, the mold
parts having cavities in which work pieces are molded,
each mold part having a top and a bottom and being
attached to and rotating with an axle having a center
axis about which each axle and each corresponding
mold part rotates

within the frame, the mold parts being arranged so that
that cavities of the mold parts face away from the axle;

an ejector mechanism coupled to the frame and located
substantially between the axle and at least one of the
plurality of mold parts, the ejector mechanism being
comprised of first and second ejection arms, which are
sized, shaped and arranged to move transversely rela-
tive to the axis of the axle, a rotation of the mold parts
around the axle by ninety degrees positions a first mold
part in a first position whereat a work piece in said first
mold part can be ejected after a second mold part is
closed to form a second work piece in said second mold
part, whereat transverse motion of the ejection arms
toward the first mold part causes the first work piece in
the first mold part to be ejected from the first mold
part’s cavity, said first and second ejection arms acting
at the top and bottom of the second mold part; and

wherein a second work piece to be molded in a second
mold part is ejected from the second mold part after the
first work piece is ejected from the first mold part; and

wherein subsequent rotations of the mold parts by ninety
degree increments about the axis locates one of them
into said first position and another of them into said
second position.

2. The ejector of claim 1 wherein the mold parts are

substantially rectangular.

3. The ejector of claim 1 wherein the frame holds at least
four mold parts.

4. The ejector of claim 1 wherein the axle is oriented
vertically.

5. The ejector of claim 3 wherein the axle is oriented
vertically.

6. The ejector of claim 1 wherein a 90 degree rotation of
the mold parts around the axle, places a different mold part
in position whereat transverse motion of the ejection arms
toward the mold part causes a work piece in the mold part
to be ejected there from.

7. The ejector of claim 4 wherein each 90 degree rotation
of the mold parts around the vertical axle, places a different
mold part in position whereat transverse motion of the
ejection arms toward the mold part causes a work piece in
the mold part to be ejected there from.
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