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' [57] ABSTRACT 

A device and means for supplying high clamping pressure to 
split molds. The molds are mounted in side cover plates on 
elastic mountings. The cover plates can be clamped closed by 
simple clamping devices such as hooks. This elastic mounting 
eliminates the more complex clamping systems used when the 
split molds are directly clamped. 

4 Claims, 6 Drawing Figures 
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DEVICE FOR FILLING CASTING MOLDS WITH 
IIARDENABLE CASTING RESIN 

The invention refers to a device for ?lling casting moulds 
with hardenable casting resin supplied under pressure particu 
larly in injection moulding. 
One type of mould is mounted on a mould carrier which can 

be raised and lowered, and is divided on a plane transverse to 
the direction of movement of the mould carrier into two 
mould portions which are clamped together in the operating 
state. In casting, on injection moulding comparatively high 
pressures are advisable in order on the one hand to accelerate 
the casting process and on the other hand to ensure a satisfac 
tory product. If moulds having large surface area at the joint 
plane are used, which is the case in particular when several ob 
jects are shaped in the same mould, on casting there is an ex 
cessively high pressure, which acts on the clamping means 
holding the mould halves together. With the known devices 
therefore, the clamping is a very expensive matter. Dif?culties 
arise in particular on the clamping and unclamping of .the 
mould parts if excessively high pressures have to be coped 
with, and with these known devices there is high wastage due 
to wear. 

The aim of the invention is to overcome these disadvantages 
and in the main consists in that the two parts of the mould are 
supported preferably elastically, against cover plates that are 
clamped to each other and arranged, when in the casting posi 
tion, to be pressed between the mould carrier and an abut 
ment, 
As a result of this arrangement, the high pressure occuring 

on casting is taken up by the mould carrier and the abutment 
and the clamping means for the mould halves is relieved from 
casting pressure. If, for instance, the resin is supplied to the 
mould under a pressure of 2 atrn. to 3 mm, with suitable cross 
section of the mould, the total pressure acting on the two 
cover plates may amount to approximately 2 tons. 

This pressure may be taken up without difficulty by the lift 
ing mechanism of the mould carrier, which is normally a 
hydraulic mechanism, and by the abutment, which may be 
?xed. After the casting operation has taken place, the two 
cover plates remain clamped to each other until hardening is 
completed. The casting pressure no longer has e?ect and a 
comparatively slight force, for instance, a force of a few hun 
dred kilograms, suffices to hold the two portions of the mould 
closed together for this purpose. This pressure may be taken 
up by the clamping without its being necessary for this clamp 
ing to be of expensive construction. Above all, however, the 
invention offers the advantage that the high pressure of the 
two portions of the mould against each other is maintained for 
a short period only, during the casting or injection process, 
and during the period which is necessary for the hardening to 
take place the pressure is reduced. This advantage is particu 
larly effective when the mould itself consists of a yieldable 
plastics material, which is deformable to a certain extent 
elastically or plastically, since in this case pressure maintained 
for a long time would damage the mould. By the fact that the 
two portions of the mould are supported elastically against the 
cover plates which are clamped to each other, the advantage is 
obtained that the clamping and unclamping of the two por 
tions of the mould may take place in a simple way by pressing 

. together the two cover plates. As a result, the clamping mem 
bers are relieved of pressure and can be closed and opened 
without tension, so that wear on the clamping members may in 
practice be excluded. In this case it is possible to construct the 
clamping members simply as hooks. 

In accordance with a preferred embodiment of the inven 
tion, the portions of the mould are supported against the cover 
plates with interposition of an elastic construction member, in 
particular a plate of foamed plastics material, for instance, 
foamed silicon rubber. The mould itself may also consist of 
elastic material, this elastic construction of the mould either 
being additional to the elastic support or itself forming the 
elastic support. One form of device in accordance with the in 
vention, by which the mould is closed in a clamping station 
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2 
and opened in an unclamping station, is accordingly in the 
main characterized in that in both the clamping station and 
the unclamping station a pressing device is provided which 
presses the cover plates together. The force with which the 
two cover plates are pressed together during the casting or in 
jection process can be of the same size or may optionally even 
be greater than the force with which the two cover plates are 
pressed against each other in the clamping and unclamping 
stations. In order to maintain the clamping with certainty dur 
ing the casting or injection process, in accordance with the in 
vention the clamping members may be pressed by spring pres 
sure into the closed position. 

Accordingly, it is possible to ?ll the mould under very high 
pressure and to ensure the closed position of the mould under 
all circumstances, without stressing the clamping members, 
the clamping members themselves, in spite of the high casting 
or injection pressure, being able to be of simple construction, 
opening and closing easily and without undue wear. 

In accordance with the invention pressure-sensitive units 
may be provided which indicate the end of the ?lling process 
by a rise in pressure, when the mould is ?lled, so that in spite 
of the high casting pressure made possible by the device of the 
invention, no damage to the mould is to be feared. 
The invention is particularly applicable in casting in vacua, 

wherein the mould in the known way is sealingly surrounded 
by a vacuum hood in the casting position. In this case, in ac 
cordance with the invention, the abutment may be fon'ned by 
the vacuum hood itself, or by a part connected to the said 
hood, it then being necessary simply to construct a seal 
between vacuum hood and mould yieldingly in such a way that 
resting against the abutment and sealing off are ensured simul 
taneously. This is obtained .by providing a seal on the mould or 
on the vacuum hood for sealing the vacuum hood, the defor 
mation path of which seal is greater than that for the lift of the 
mould carrier after the top of the mould ?rst engages the un 
derside of the abutment. 
The invention will be further described with reference to 

speci?c embodiments thereof, which are illustrated in the ac 
companying drawings in which: 

FIG. 1 is an elevation of a moulding device incorporating a 
preferred embodiment of the invention; 

FIG. 2 shows in section the position of the mould before 
casting; 

FIG. 3 is a similar view showing the position during evacua 
tion; 

FIG. 4 is a further similar view showing the position during 
the casting; 

FIG. 5 is a plan view showing a complete moulding arrange 
ment; 

FIG. 6 shows a detail of the mould with the cover plates on a 
larger scale; 
The mould carrier 1 is formed by a table which may be 

raised and lowered hydraulically. 3 denotes a vacuum hood, 
which sealingly abuts on the mould carrier 1, by means of a 
seal 4 shown in the evacuation position in FIG. 3, and in the 
casting or injection position as shown in FIG. 4. The mould 
which consists of two parts, 5, 5' rests on the mould carrier 1, 
and is clamped between two cover plates 6 and 7 which are 
clamped to each other by hooks 8. 
The casting resin is supplied to the mould via a mixing head 

9, a ?exible hose l0 and a ?lling valve 1 1, l2 and 13 (see FIG. 
5) denotes supply containers which contain the resin com 
ponents (resin and hardener), which are supplied to the mix 
ing head 9. From the supply container 12 one resin com 
ponent is supplied to the casting head via a pump I4 and a line 
15. From the supply container 13 the other resin component is 
supplied to the mixing head 9 via a pump 16 and a line 17. The 
nonused portion is returned to the supply containers l2 and 
13 respectively, by the return lines 18 or 19, so that premature 
hardening of the resin in the mixing head 9 is avoided. 
The ?lling valve 11 consists of a sleeve 21 having a valve 

seat 22 and a valve cone 23 which is displaceably carried 
within this sleeve. The shaft 24 of the valve cone 23 is hollow 
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and the supply hose 10 is connected to this shaft. The outlet 
openings 25 from the hollow space 26 in the valve shaft 24 
opens out into a hollow space 27 in the sleeve 21. In the open 
position of the valve cone 23, the outlet openings 25 lie at the 
top end of the hollow space 27, so that the latter has casting 
resin ?owing through it continuously over its whole length, as 
a result of which the formation of residues in dead spots is 
prevented. 
The outlet opening 28 from the valve 11 is surrounded by a 

seal 29 which forms the end face of the valve 11. The sleeve 
21 is inserted displaceably in a sealing guide 30 of the vacuum 
hood 3, and may be displaced by means of a lever 34 which is 
carried on the vacuum hood 3 at 31 and actuated by a hydrau 
lic cylinder 32 (see FIG. 1). The valve cone 23 is axially dis 
placeable in relation to the sleeve 21. This takes place by 
means of a lever 35, which is carried on the sleeve 21 itself at 
36 and actuated by a hydraulic cylinder 37. 

In FIG. 6 the mould is shown in cross section on a larger 
scale. The lower portion 5 and the upper portion 5’ are ten 
sioned together with interposition of an elastic intermediate 
piece 2, by the lower cover plate 7 and the upper cover plate 
6. This elastic intermediate piece 2 consists of foamed silicone 
rubber, which is resistant to the temperatures occurring. The 
mould 5, 5’ itself consists of synthetic resin. 38 denotes a foil 
of foamed silicone resin interposed between the lower portion 
5 of the mould and the intermediate piece 2. The hooks 8 are 
articulated to the lower cover plate 7 at 39, and engage on de 
tents 40 ?xed to the upper cover plate 6, and tension the 
upper plate 6 against the lower cover plate 7, as a result of 
which the portions 5, 5' of the mould are pressed together. 
The hooks 8 are pulled into the closed position by compres 
sion springs 41. In the center of the upper portion 5' of the 
mould, there is a casting gate 42. Round this casting gate, the 
upper portion 5’ of the mould is left free by a circular hole 43 
in the upper cover plates 6, so that the lower end face 29 of 
the valve 11 may seat sealingly on the upper portion 5' of the 
mould. 

In the position shown in FIG. 2 the mould 5, 5' clamped 
between the cover plate 6 and 7 is arranged on the mould car 
rier l. The valve 11 is closed and the mould carrier is in the 
lowered position. 
The mould 5, 5' clamped between the cover plates 6, 7, is 

then raised to the position shown in FIG. 3, in which the seal 
44 of the vacuum hood 3 rests sealingly against an annular sur 
face 45 on the lower cover plate 7. The vacuum hood 3 is ?x 
edly arranged, and is rigidly connected to an abutment formed 
by a plate 46. The mould is pressed against this abutment 46 
by the hydraulically raised mould carrier 1, so that the hooks 8 
which clamp the lower cover plate to the upper cover plate, 
are relieved of pressure. As a result, the elastic intermediate 
piece 2 is compressed, although the hooks 8 remain in their 
closed position under the effect of the springs 41. The valve 11 
is closed, but still remains in the raised position, so that the 
casting opening 42 in the mould remains free. In this position 
the mould is evacuated via a connecting piece 47. 

In the position shown in FIG. 4, the ?lling of the mould with 
casting resin takes place. The valve 11 is lowered by the lever 
54 to such an extent that the end face 29 of the sleeve 21 abuts 
sealingly against the portion 5' of the mould. The valve cone 
25 is raised by the lever 35 and via the casting gate 42 in the 
mould, which lies opposite the outlet opening 28, the casting 
resin is poured under pressure into the hollow space 20 of the 
mould 5, 5'. A rise in pressure recorded by a pressure-sensi 
tive member, indicates that the mould is ?lled, and the ?lling 
process is then terminated. After the termination of the ?lling 
process, the valve cone 23 is again pressed on the seat 22, the 
space inside the vacuum hood 3 is pressurized and the mould 
carrier 1 is lowered to the position shown in FIG. 2. 

Since the casting takes place under pressure, and the mould 
itself lies in a vacuum chamber, a force of several metric tons 
results, which strives to press the cover plates 6 and 7 apart 
from each other and to compress the elastic intermediate 
piece 2. This force is now taken up by the pressing of the 
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4 
upper cover plate 6 onto the abutment 46, with the result that 
the clamping members 8 are relieved of pressure. Ac 
cordingly, the great pressure of the mould 5, 5' between the 
two cover plates 6 and 7 takes place only during the casting 
process. 
As can be seen from FIG. 5, after the casting process the 

mould is conveyed along a treatment path, for instance, 
through a tunnel 47, in which, for instance, setting can take 
place, under the effect of hot air. The various stations are in 
dicated by the reference number 48. After passing along the 
treatment path, the mould, clamped between the cover plate 
6, 7 reaches an unclamping station 49, where the unclamping 
takes place in a simple way by the two cover plates 6, 7 being 
pressed together by a press; the elastic intermediate piece 2 
yields, so that the hooks 8 can easily be opened. The opening 
of the mould and the insertion of a new mould 5, 5' between 
the cover plates 6, 7 takes place at station 50. At station 51, 
the clamping of the two cover plates 6, 7 takes place, which 
now surround the newly inserted mould 5, S’. This clamping 
may be carried out in a simple way if the two cover plates 6, 7, 
with compression of the elastic intermediate piece 2 are 
pressed against each other by a press, so that the hooks 8 snap 
into the closed position. The mould which has been clamped 
in this way then reaches the mould carrier 1 and the cycle is 
repeated. 

Accordingly, the mould 5, 5' between the two cover plates 
6, 7 is pressed under high pressure for a short time only during 
the casting process and during the evacuating, whereas it is 
under comparatively low pressure during the considerably 
longer period during which it passes along the treatment path 

What we claim is: 
1. Apparatus for moulding items by ?lling casting moulds 

with a mixture of resin and a hardener, which apparatus com 
prises a plurality of casting moulds adapted for movement 
along a path, each of said moulds having a pair of mould 
halves which are disposed in abutting relation and form a cast 
ing cavity, having upper and lower cover plates which ?ank 
said mould halves, having elastic means disposed between one 
of said mould halves and the adjacent cover plate, having 
clamping means attached to said cover plates for intercon 
necting said cover plates and holding said mould halves in 
abutting relation and having opening means in the upper cover 
plate to provide an entry into the casting cavity, a ?lling sta 
tion along said path having a device for ?lling said moulds with 
the resin-hardener mixture, which device includes vacuum 
hood means having abutment means in connection therewith, 
carrier means for supporting the lower cover plate of one of 
said casting moulds, means for carrying out relative vertical 
movement between said vacuum hood and said carrier to 
move said abutment means and said upper cover plate into 
abutting relationship and to press said mould halves together, 
seal means carried by said vacuum hood means for creating a 
seal peripheral of said opening into the casting cavity, means 
for connecting said vacuum hood means with a source of 
vacuum, ?lling valve means mounted in connection with said 
vacuum hood means for movement into said opening in said 
upper cover plate and into sealing relationship about said cavi 
ty entry, means for moving and said ?lling valve means into 
said sealing relationship, and means for supplying said resin 
hardener mixture to said ?lling valve means, and a heating sta 
tion along said path for accelerating the setting of said resin 
hardener mixture in said ?lled casting cavity. 

2. Apparatus in accordance with claim 1 wherein said 
clamping members are hooks which are urged into the holding 
position by spring means. 

3. Apparatus in accordance with claim 1 wherein said ?lling 
valve is formed by a sleeve sealingly mounted in connection 
with said vacuum hood and axially displaceable and by a valve 
cone which is axially displaceable within said sleeve and seals 
against a seat carried by said sleeve, the lower end face of said 
sleeve abutting the upper mould half when said ?lling means is 
disposed in sealing relationship. 
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4. Apparatus in accordance with claim 3 wherein said valve 
cone has a hollow shaft and is connected to said supply means 
for the resin-hardener mixture, and wherein the hollow shaft 
contains outlet openings which lead into the upper end of an 
intermediate chamber within said hollow sleeve at the lower 5 
end of which said seat is located so that said resin-hardener 
mixture ?ows through said entire intermediate chamber. 

* * at * * 
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