Csosing Unit for an Injection Mulding Machi ne (Literal Translation

of; International Patent Application '?, PCT/ CH96/ 00344) 5 The
present invention relates to a closing unit according to the
preanbl e of claim1l. Standard injection moul di ng machines conprise
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allowing free access to them for removal of the injection
moulded parts and maintenance of the die plates.

For example, DE-43708/701 or EP 0 554 068 describe bar-less
closing units in which the clamping plates are arranged in
a C-shaped machine frame, whereby one of the clamping
plates is rigidly fixed to one leg of this C~frame and the
other clamping plate is displaced with the aid of a hydrau-
lic system supported at the opposite leg of said C-frame.
In order to compensate the opening of the die during the
injection moulding process caused by the elastic bending of
themc-frame, the injection ram is pivotably borne relative
to the cylinder or the displaceable clamping plate. It is
for these reasons that DE-42/30’348 describes the use of a
toggle lever mechanism.

In order to further reduce the bending moment caused by
pbar-less closing units and which occurs during the injec-
tion moulding process it has been suggested in the publica-
tions DE-U-927127480, EP-0’5547068 or DE’43’08’962 to hinge
or articulate a deformable C-shaped cross-piece or frame
with the stationary die carrier on the one hand, and with
the hydraulic cylinder support plate on the other hand.
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under high closing forces.

According to the present invention, this task is solved by
a closing unit with the features of claim 1. In particular,

20 this closing unit comprises rigidly mounted supporting
rails having a stationary and a movable clamping plate.
Behind each of these clamping plates are arranged pivot
bearings in which is hinged or articulated a closing drive.
This closing drive is not supported at the supporting rails

25 nor at the machine base, but is freely movably suspended
between the pivot bearings.

It has been shown that this inventive construction permits
a surprisingly good die closure as compared to the above

30 mentioned C-frame systems. This can be attributed to the
fact that no torsion or bending moments are transmitted to
the machine frame (machine base and/or supporting rails)
during closure, and the strong closing forces also cannot
cause any bending of the hydraulic piston between the

35 displaceable clamping plate and the hydraulic cylinder
support plate.
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the other hand, and a closing drive is suspended in these

pivot bearings. This means that the closing drive is freely
suspended between the respective pivot bearings. Such
20 closing drives are well known to the expert and essentially

a

comprise two counter-moving structural components or drive
components which lead to a closing or opening movement.
According to the present invention, each of these two drive
components of any known closing drive is connected to one

25 of the above described pivot bearings.
In the preferred embodiment of the invention a hydraulic
drive is used, whose cylinder is coupled to the pivot
bearing arranged behind the rigid clamping plate, whilst

30 the piston of this hydraulic drive is coupled with the
pivot bearing arranged behind the displaceable clamping
plate. This coupling is effected by lever arms_which are
rigidly connected to the cylinder or piston on the one
hand, and pivotably engage in each of the pivot bearings on

38 the other hand. In this way the forces of the closing unit
can be directly transmitted via the U-shaped lever arms to
the clamping units and thus to the die plates. In this way
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By freely suspending the closing drive to the pivot bea-
rings, no bending moments are exercised to the machine base
or to the supporting rails, and the die plates remain

15 coplanar.

In the following the invention shall be more clearly des-
cribed with the aid of an embodiment and the Figures.

20 Fig. 1 shows a side sectional view of an embodiment of the
inventive closing unit without closing drive;

Fig. 2 shows a side sectional view of an embodiment of the
inventive closing unit with closing drive.

25
Figure 1 shows the essential components for the basic
construction of the inventive closing unit. In the present
embodiment, this basic construction comprises two parallel
supporting rails 2 which are fixed to a machine base 3 by

30 means of appropriate fixation means 4. These supporting
rails 2 are symmetrical and comprise an upwardly projecting
support block 5. A stationary clamping plate 6 is attached
to the support block 5’s flank facing the die in such a
manner that a rigid connection between the clamping plate 6

35 and the support block 5 is ensured. Furthermore, the sup-
porting rail 2 has a section formed as a glide path 7, on
which is mounted a glide shoe 8. This glide shoe essen-
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be articulated to the glide shoe 8. According to the inven-
15 tion, pivot bearings 14 and 15 are provided behind the re-
spective clamping plates 6, 12, and therefore in the pre-
sent embodiment, these pivot bearings are respectively
arranged centrally in the support block 5 of the supporting
rail 2 and in the support plate 9 of the glide shoe 8.
20
Figure 2 shows the closing unit according to the invention
in connection with an injection moulding unit 20. In this
embodiment lever arms 21, 22 are articulated in the pivot
bearings 14, 15, which lever arms bear a hydraulic system
25 23. This hydraulic system 23 essentially comprises a hy-
draulic éylinder 24 and a hydraulic piston 25 which are
sealed against each other in a known manner and which are
displaceable against each other. A corresponding control
unit is coupled to the controls of the injection moulding
30 machine. In the illustrated embodiment, the lever arm 21
which is articulated to the support block § is rigidly
connected to the hydraulic cylinder 24, whilst the lever
arm 22 which is articulated to the glide shoe 8 is rigidly
connected to the hydraulic piston 25. In this way, the
35 glide shoe 8 can directly follow the movements of the
hydraulic piston 25. In the present embodiment the opening
distance is 150 mm and the form plates are dimensioned 3 x
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In a further embodiment of the invention, two closing

drives can be connected to the same pair of pivot bearings,
20 for example in such a manner that the one closing drive is

articulated in a U-shape whilst the second closing drive

engages the same pivot bearings over crossed lever arms.

Driving units which are thus coupled can support each other

when high closure forces are used, or can complement each
25 other during operation with short working cycles.

It is obvious to the expert in this field that the driving
units which are normally arranged on each supporting rail
side can be coordinated by means of suitable controls

30 and/or can be mechanically coupled together. Suitable
control means are within the scope of knowledge of the
expert. Other possibilities for using the functioning
principle of the inventive closing unit can be seen in bar-
less pressing or punching devices. Electromechanical,

35 pneumatic or electromagnetic drives can be used just as
well as hydraulic systems.
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#USt as “B"léﬁpEXQVSYékg ?X?tggsconnected to one of the two com-
ponents (24, 25) of the closing drive (23) by means of
15 a pivot bearing (14), characterized in that

the glidable clamping plate (12) is connected to the
other of the two components (24, 25) of the closing
drive (23) by means of at least one pivot bearing (15)
in such a manner that the closing drive (23) is secured
20 only in these pivot bearings (14, 15), and thus the
closing forces of the closing drive (23) only act upon
the clamping plates (6, 12) via these pivot bearings
(14, 15), and no bending moments are transmitted to the
supporting rails (2) or to the machine base (3).

25
2. Closing unit according to claim 1, characterized in
that a lever arm (21, 22) is provided between each of
the two counter-moving drive components (24, 25) of the
closing drive (23) and the pivot bearing (14, 15) con-
30 nected to such drive component.

3. Closing unit according_to claim 2, characterized in
that the lever arms (21, 22) are rigidly connected to
the displaceable drive components (24, 25) of the clo-

35 sing drive (23).
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(3). 2510 2. pbatei (§) uhst ragddii agtacheflai m 1, characterized in
that a lever arm (21, 22) is provided between each of the two
counter-noving drive conponents (24, 25) of the closing drive
(23) and the pfvot Cheaipegupis, agsprddpg §g claim 5, ebpzactsriged d4mive
conmponent . that & psvbe vaatriageend)ngst pr@baaeuhncl&aéa@hp bi:td in
that the |ever arng % é ) are rigidly connected to
di spl aceabl e drive % ofBht s (24, 25) of the clo- 35 S|ng dr|ve
(23). 15
7. Closing unit according to claim 1, characterized in
that the glidable clamping plate (12) is connected to a
glide shoe (8) in which one of the pivot bearings (15)
is arranged.
20
8. Closing unit according to claim 1, characterized in
that the closing drive (23) is a hydraulic drive.-
9., Closing unit according to claim 1, characterized in
25 that the closing drive (23) is an electric motor.
10. Closing unit according to claim 1, characterized in
that the closing drive (23) is an electromagnet.
30 11. Closing unit according to claim 1, characterized in

that the closing drive (23) is a pneumatic drive.



8 . 4. Cosing unit according to claim?2, characterized in

that the lever arns (21, 22) are arranged in a scissor- i ke
manner and are di spl aceably connected to the dis- pl aceabl e
drivegconponents (24, 25) of the closing 5 drive (23). 5.
A osing unit n [ el 0 4, charac- terized
in that the sﬁ gggiﬁ ogggﬁ Ef)lggh%rggg%a& support block (5) to
whi ch t he statlonary cl anpl plate (6) is rigidly attached.

6. Cosing unit according to cIa|n15, characterized in that a

pi vot bearing (14) rovided in the support . bl ock (5). 15

7. dos¥ng unﬂ?mﬁﬁﬁérﬂﬁh&htﬁhél&ﬂﬁﬁ!?gcﬁéréétéﬁﬁ2§ésﬁﬁ upon the macgidine he

gl i dabl e cl anpragep| HbRetré2) it hasnbeefdshowhA that even withlehshamse( 8>)f in
whi ch one of EHEhpSMQEoQEagﬁggés(kﬁL allgnment 8E5tﬁ%r%ﬂgﬁgs 3Q not

Cl osing unit accor erilze t
ol osi ng dri veSHssRnEEed fpdadd Fasgs gbd. in part @u%ro&%g%mméﬁgm g
to claim1l, chanddiogi prdcesses under highapressuriegsithe diiev®laX®s ido an

el ectrig notohot close seéﬁre@bQSTﬂﬁsénbhoéﬁﬁ ' dinl¢st Qrel donibnger
characteri Zeo'shﬁlt§81e fo;flwogl%gt 38! BIghayC e\éﬁn%l.%%)ll ?Sla%%lcs, where

el ect r omagnet osPng  uni
char act eri zedSifsing forces pfapp; ke @PBQng(&PFF@sP?@F1P§ £% 390Eans)

drive. and more must be absorbed.

15 It is therefore the aim of the present invention to prowvide
a bar-less closing unit for an injection moulding machine
with which qualitatively impeccable (high quality) preci-
sion miniature plastic parts can be produced. In particular
it is the aim ofythe invention to provide a bar-less clo-

20 sing unit having'die plates which close gaplessly, even
under high closiﬁg forces.

According to the present invention, this task is solved by
a closing unit with the features of claim 1. In particular,
25 this closing unit comprises rigidly mounted supporting

rails having a stationary and a movable clamping plate.
Behind each of these clamping plates are arranged pivot
bearings in which is hinged or articulated a closing drive.
This closing drive is not supported at the supporting rails

- 30 nor at the machine base, but is freely movably suspended
between the pivot bearings. )

It has been shown that this inventive construction permits
a surprisingly good die closure as compared to the above

35 mentioned C-frame systems. This can be attributed to the
fact that no torsion or bending moments are transmitted to
the machine frame (machine base and/or supporting rails)
during closure, and the strong closing forces also cannot
cause any bending of the hydraulic piston between the

40 displaceable clamping plate and the hydraulic cylinder

support plate. 2 e
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