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A VALVE ASSEMBLY FOR VENTING DIECASTING MOULDS 

The present invention refers to a valve assembly for vent­
ing diecasting moulds. The va_lve assembly comprises a venting 
channel, a ventinq valve communicating with the venting channel 
and having an axially displaceable valve closure member, and an 
actuatinq member for operating the venting valve from an open 
position into a closed position. 

The actuating member includes a power pick up member ex­
posed to the liquid casting material escaping during the casting 
operation from a casting chamber provided in the diecasting 
mould through the venting channel and being axially displaceable 
under the influence of_ the kinetic energy transmitted from the 
liquid casting material to the power pick up member when the 
liquid casting material hits the power pick up member. The power 
pick up member is mechanically coupled to the axially displace­
able valve closure member and it includes an axially displace­
able push member. 

Valve assemblies of this kind normally are mounted on one 
of the two portions of a diecasting mould, said two portions 
contacting each other along a separating plane when the mould is 
in its initial position ready for a casting operation. Usually, 
the desiqn is such that one of the mould portion~ comprises a 
recess near its edqe whereby the valve assembly is mounted in 
this recess such that its front surface flushes with the above 
mentioned separating plane; thus, the front surface of the valve 
assembly sealingly contacts the front surface of the other mould 
portion when the two mould portions are assembled, i.e. the die­
casting m~uld is closed. The venting channel of the valve assem­
bly is open towards the above mentioned front surface and forms 
a continuation of the venting channel of the diecasting mould ,. 

which is, as well, open to said front surface. 
Thr! 1mrJ <>f the VP.nt in9 r;hanne l. of the val w:. assembly h~ad­
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uid casting material is filled into the mould under high pres­
sure and with high velocity. 

A venting valve assembly which will be closed as soon as 
the venting process has come to an end has the purpose to pre­
vent the liquid casting mateiial to flow out of the mould or 
into the vacuum pump connected to the venting channel. The clos­
i~g of the ~alve assembly is initiated by means of the liquid 
casting material flowing i_nto the venting channel of the valve 
assembly. For this purpose, according to prior art, an impact or 
dynamic pressure built-up in the interior of the valve assembly 
under the influence of the liquid casting material flowing into 
the mould is used to close the venting valve. In view of the 
fact that the liquid casting material flows into the mould under 
very high pressure and, after having filled the casting chamber 
of the mould, flows with the same high pressure and speed into 
the venting channel of the valve assembly towards the venting 
valve, the operation of the venting valve must be initiated with 
a very small time lag in order to ensure that the closing opera­
tion of the venting valve has come to an end before the liquid 
casting material has reached the venting valve. It is of para­
mount importance that the liquid casting material is prevented 
from penetrating the interior of the venting valve because, in 
such a case, the venting valve would be blocked. 

Experiences with such valve assemblies ·have shown that it 
is possible to realize an operation of the venting valve with a· 
time laq of extremely short duration (i.e. less than 1 msec) if 
the means for transmittinq the above mentioned dynamic or impact 
pressure to an actuating force of the venting valve are appro­
priately designed; thus, a reliable operation of such a venting 
valve can be ensured. 

The swiss Patent Nr. 633,208 discloses a venting valve as­
sembly of the kind mentioned above which is intended to be used 
in connection with a high pressure diecasting operation and 
which, 'J'.rn<;rolly spea}:ing, <Jp<~r.ates quite well. In fact, this 
vol Vf~ oSS<~rnbl y <::<Jmpr i S<!S a pl un9e r val v~ member whose central 
nY.i~; fllf1~; P'Hf>'!r1dir;ul;ir t_r, 11i1~ frr,nt: '.';1Jrfiir;1· r,f U1'! v;Jlt/f~ ;1!';S<~rn-
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bly, including a valve cylinder communicating with the venting 
channel and a valve piston displaceable in the valve cylinder. 
The valve piston is provided with a piston head which projects 
at the front side of the valve assembly into the venting channel 
if the valve assembly is open, and which is displaced into the 
interior of the valve cylinder if the valve assembly is closed. 

Further, there is provided an actuating assembly including 
a power pick up member in the form of a piston-cylinder-arrange­
ment having an operating cylinder communication with a portion 
of the venting channel which lies in front of the valve cylinder 
as seen in the direction of flow of the liquid casting material. 
The operating cylinder comprises a piston member which is ex­
posed to the liquid casting material flowing into the venting 
channel. The operating cylinder of the actuating assembly and 
the valve cylinder of the plunger valve member are located in 
parallel axial relationship, and the piston member of the actu­
ating assembly is connected to the valve piston such that the 
piston member of the actuating assembly, once having been ex­
posed to the liquid casting material and accelerated to a back­
ward motion, effects a displacement of the valve piston in the 
sense of a closing of the venting valve. 

In the design according to the above mentioned Swiss Patent 
Nr. 633,208, the piston member of the actuating assembly is con­
nected to the valve piston either directly or via a driver mem­
ber whereby said driver member is displaced along a path running 
parallel with the path of motion of the valve piston. According 
to a variant of this design, it is provided that the piston mem­
ber of the actuating member is non-positively coupled to the 
driver member. In any case, however, the path along which the 
piston member of the actuating assembly is displaced is the same 
as the path of the valve piston; in practice, this path amounts 
to 5-10 mm. This circumstance has proven to be disadvantageous 
in several respects. 

Under thf! impact or shock of the 1 iquid castin9 material 

hit.t.inq ttm pist<>n rnernbf'H ()f the actuatinq assembly, the rnass 

~;1:1. tt1 mr1tirJT1 (1.1:. U11: pi~;f.t>fl mr-!rnb~r <1{ 1.h': ,ic·:tuatir1q ;.ss:;,~rnbly, 
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the driver member and the valve piston) ~ncludes quite a high 
amount of kinetic energy at the end of the path of motion which 
must be absorbed at the end of the path of motion by decelerat­
ing the moved mass. A rigid stop member probably could lead to a 
deterioration of the whole valve assembly. Thus, it is required 
that suitable shock absorbing means be provided which, in turn, 
require a high expenditure, especially if the time or the path • 
during which the mass has to be decelerated is relatively short. 
In this connection, it must be pointed out that the plunger pis­
ton of the venting valve has a well defined path to run until it 
is in its predefined closing position. If this path of displace­
ment is increased during the process of deceleration, even dur­
ing a very short period, the liquid casting material can pene­
trate the valve cylinder with the result that the operation of 
the venting valve is severely disturbed or even made impossible. 

On the other hand, during the operation of the piston mem­
ber of the actuating assembly, a portion of the cylinder wall of 
the actuating cylinder is exposed to the liquid casting mate­
rial. This freely exposed portion of the cylinder wall has the 
same length as the operating stroke of the piston member. Thus, 
the liquid casting material penetrating the actuating cylinder 
forms, after its solidification, a plug which can be jammed in 
the actuatinq cylinder. Due to its lenqth, its removal out of 
the cyl~nder bore is difficult and requires a great force. The 
result is that the two part mould cannot be opened easily and 
that the surface of the cyli"nder of the actuating assembly can 
be damaged. In any case, a rapid wear of the cylinder bore sur­
face must be take into account, particularly if the liquid cast­
ing material is of aggressive nature. 

It is an object of the invention to provide a valve assem­
bly for diecasting moulds which does not have the disadvanta­
geous mentioned herein before. 

f'art:icularly, it is an object of the invention to provide a 
v~lv~ ~~s~mt1lJ f0r diecastinq moulds in which the kinetic energy 
tn br! ;,b~.;r,rb':'J by t:h': pie}: up mP.mbr~r is reduced t.() SlJCh an 
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amount that it is just sufficient for initiating the closing op­
eration of the venting valve. 

To meet these and other objects, the invention provides a 
valve assembly for venting diecasting moulds, comprising a vent­
ing channel, a venting valve communicating with the venting 
channel and having an axially displaceable valve closure member. 

There is provided an actuating means for operating the 
venting valve means from an open position into a closed posi­
tion, whereby the actuating means includes a power pick up mem­
ber exposed to the liquid casting material escaping during the 

. casting operation from a casting chamber provided in the die­
casting mould through the aforementioned venting channel. It is 
axially displaceable under the influence of the kinetic energy 
transmitted from the liquid casting material to the power pick 
up member when the liquid casting material hits the power pick 
up member. 

The power pick up member is mechanically coupled to the 
axially displaceable valve closure member and includes an axi­
ally displaceable push member having an operating stroke whose 
length is limited to only a fraction of the length of the stroke 
performed by the axially displaceable valve closure member when 
it is driven from its open position to its closed position. 

The axially displaceable valve closure member is adapted to 
freely move along a path in addition to the aforementioned oper­
ating stroke of the power pick up member. Finally, the actuating 
member further comprises a power transmission means for the 
transmission of the impact force exerted by the liquid casting 
material onto the power pick up member to the axially displace­
able valve closure member of the venting valve. 

With such a design, the kinetic energy of the power pick up 
member, due to its short operation stroke, can be kept within 
acceptable limits and absorbed without danger, even by a rigid 
stop member, without the need to provide expensive shocY. absorb­
ing rneasur~~- The closure member of the venting valve which is 
set in mn1. inn by the imp;Jr:t r,r shrJcY. exerted t<i the p()wer picY. 
up nv~rnb1: r i :. fr r:r: 1 '/ d 1 :;r, I ;Jr;1:rl 1JC11 1 I i I. tt;1~; r r:ar;h<:d 1 1.:-; r; I f..15ed 
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position. Due to this free motion, i.e. due to the fact that 

non-positive coupling between the power pick up member and the 

closure member is released after the liquid casting material has 

hit the free front surface of the power pick up member, it is 

ensured that the major part o·f the path run by the power pick up 

member can be used to decelerate it and to absorb the kinetic 

energy. The decelerating means required therefor, thus, can be 
I 

much simpler than a shock absorbing means for the entire assem-

bly according to the prior art which can be decelerated only at 

the end of the operating stroke of the valve closure member. The 

time required for closing the venting valve is not increased and 

is in the region of 1 msec. 
In the case, as it is proposed according to a preferred em­

bodiment, that the power pick up member is in the form of a 

floating piston displaceable in a cylinder communicating with 

the venting channel of the valve assembly, the portion of the 

cylinder wall exposed to the liquid casting material is very 

short due to the short operating stroke of the floating piston. 

Thus, the resulting solidified plug in front of the floating 

piston is very short an can be easily removed upon opening the 

two-part mould. 
Due to the fact that the power pick up member has to run 

only a very short operating stroke, it is possible to provide a 

diaphragm member as power pick up member; preferably, this dia­

phragm member covers an opening of the ventinq c6annel of the 

valve assembly. Thereby, all possible disadvantages in connec­
tion with a piston member exposed to the liquid casting material 

are avoided. 
As already mentioned, due to operational reasons, it is 

necessary to locate the power pick up member of the actuating 
assembly and the venting valve at different positions within the 
venting channel of the valve assembly. Thus, a direct power 

transmi~;!-;ion between the powf":!r pie~ up member and the movable 

part of UH: vtH1ting vt:tlvf! usually cannot be realized. Due to 

thi~; far;!, ;sr;t;t,rt!inq t:r> ;1 prr~f~:rred embodiment, the valve assem­
bl·1 m;1·/ ''.'11!1Jd1'.;':;, dri•Jr:r f');if.r: m<~mb<·:r whi<;h i~; <ixi;dl•/ ffi()V;Jb]<: 
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and coaxially arranged in relation to the power pick up member, 
a peripheral edge portion of the driver plate member positively 
engaging the plunger member of the venting valve and the driver 
plate member resting against the power pick up member under the 
influence of a spring member when the valve assembly is in its 
rest position. 

The aforementioned actuating means further may comprises an 
actuating member which is operationally coupled to the axially 
displaceable valve closure member of the venting valve to keep 
the valve closure member in its closed position which it has 
reached under the influence of the transmission of the impact 
force exerted by the liquid casting material onto the power pick 
up member. 

In order to decre~se mechanical wear of the parts involved 
in operating the venting valve, the power transmission member is 
non~positively cbupled to the axially displaceable push member 
and positively coupled to the axially displaceable valve closure 
member of the venting valve. 

The venting valve may comprises a piston valve member in­
cluding a plunger member whereby the power pick up member is lo­
cated in parallel axial relationship with the plunger member. 

For the practical realization of the power transmission 
means, different solut~ons are possible: It.may comprise a 
driver plate member which is axially movable and coaxially ar­
ranged in relation to the power pick up member whereby a periph­
eral edge portion of the driver plate member positively engages 
the plunger member of the venting valve and the driver plate 
member rests against the power pick up member under the inf lu­
ence of a spring member when the valve assembly is in its rest 
position. Another possibility is that the power transmission 
means comprises a swiveling lever member positively engaging the 
plunger member of the venting valve, whereby the swiveling lever 
member rests against the power pick up member under th~ influ­
~nC<! of a sprin9 member when the valve assembly is ir1 11-:; rr::;t. 

prJs it ion. 
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According to a preferred embodiment, the actuating member 
comprises an operating cylinder with a pneumatically or hydrau­
lically driven operating piston, the operating piston being 
positively coupled with the axially displaceable closure member 
of the venting valve by means of a rigid interconnecting member. 

The operating cylinder of the axially displaceable closure 
member may,be provided with an inlet nozzle member having a noz­
zle bore and frontally projecting into the interior of the oper­
ating cylinder. Thereby, the nozzle bore is sealed by the facing 
front surface of the operating piston of the actuating member, 
and a spring member is provided in the interior of the operating 
cylinder to press the operating piston against the nozzle bore. 

In order to ensure a reliable operation of the actuating 
assembly to keep the venting valve closed, the pressure of the 
hydraulic or pneumatic medium for the operating of the actuating 
member, the ratio between the cross section of the nozzle bore 
and the cross section of the front face of the operating cylin­
der sealing the nozzle bore, and the specifications of the 
spring member biasing the operating piston against the nozzle 
bore are chosen such that, the control valve member being in its 
closed position, the pressure of the hydraulic or pneumatic me­
dium present in the inlet nozzle member and acting upon a por­
tion of the front surface of the operating piston is not suffi­
cient to open the control valve member, but such that, the con­
trol valve member havinq been mechanically opened, the pressure 
of the hydraulic or pneumatic medium now actinq upon the entire 
area of the front surface of the operating piston is sufficient 
that the operating piston can close the venting valve means and 
keep it in its closed position. 

It has been proven advantageous that the operating stroke 
of the push member be approximately one tenth of the length of 
the stroke performed by the axially displaceable valve closure 
m<~rnbe r when it is driven f: rom its open posit ion to its closed 
p<1~·;i t. i<1r1, fH'?f,!r;1bl "/ Ir:~·;:; t:h;,r1 l rnm rJnd '~VP.n m<>r<:! preferably i.n 
t. hr: r '~'l 1 'H1 r, f <1. I rnm. 
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In the following, some embodiments of the valve assembly 
according to the invention will be further described, with ref­
erence to the accompanying drawings, in which: 

Fig. l shows a longitudinal sectional view of a first em­
bodiment of a valve assembly, mounted to the one mould portion 
of a two-part mould which is sho~n in its open position; 

Fig. 2 shows a front view of a first portion of the housing 
block of the valve assembly according to Fig. 1; 

Fig. 3 shows a top view of the first portion of the housing 
block of the valve assembly according to Fig. l; 

Fig. 4 shows front view of a second portion of the housing 
block constituting the frontal part of the valve assembly ac­
cording to Fig. l; 

Fig. 5 shows a longitudinal sectional view of the valve as­
sembly according to Fig. 1, the mould being in its closed posi­
tion and the valve assembly being opened; 

Fig. 6 shows a view similar to the one shown in Fig. 5, but 
with the valve assembly closed; 

Fig. 7 shows a longitudinal sectional view of a second em­
b~diment of the valve assembly according to the invention; 

Fig. a shows a detail of the embodiment shown in Fig. 7; 

and 
Fig. 9 shows a detail of the embodiment shown in Fig. 1, 

but modified according to a third embodiment of the valve assem­
bly . 

The valve assembly l shown in the Fiqs. 1 to 6 is contained 
in a rectangular parallelepiped-shaped two-part housing block 
comprising a back housing block portion 2 and a front housing 
block portion 3 having a plane front surface 5. In other words, 
the housing block of the valve assembly 1 is divided along a 
separating plane 4_ ~nto the two portions 2 and 3. The housing 
blocY. 2, 1 is received in a recess provided in a mould portion 6 
<.1( a two-part rnould consisting of the two mould portions 6 and 7 

adr.ipt:r~rJ t.'J br: prr-!~>Sf!d rJn<~ a9r.i inst t:hP. other one, as is wel 1 

Y.r1<>wn 10 U1': ;Jrt .. Thr~ fJ''~;it.i<,n <>f t:hr~ va!V<! i'fssembly I is at th<! 

<11J1.1:r t,<,pJ1:r t,f th1: c:11r.l;Jr:t.irirJ ~;urf;1r;1! IS c,f t.lH! m<1Uld portit>fl f.. 
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The mould portions 6 and 7 are but partially shown in the draw­
ings. The front surface 5 of the housing block 2, 3 flushes with 
the contacting surface a of the mould portion 6 such that the 
front surface 5 as well as the contacting surface 8 sealingly 
engages the contacting surface 9 of the other mould portion 7 
once the mould 6, 7 has been closed. 

The ~ousing block 2, 3 may be fixed to the mould portion 6 
by means of screw means not shown in the drawing. Similarly, the 
housing block portions 2 and 3 can be fixed to each other by 
screw means which also are not shown in the drawing. 

The housing block portion 3 is provided with a venting 
channel generally designated with reference numeral 10; thereby, 
the venting channel 10 is open towards the front surface 5 of 
the housing block portion 3. This venting channel 10 of the 
valve assembly 1 will be described in detail in connection with 
Fig. 4 hereinafter. The venting channel 10 communicating with 
the casting chamber of the mould constitutes a continuation of a 
venting channel 11 provided in the mould portion 6 and being 
open towards the contacting surface 8 as well. 

The venting valve 12 of the valve assembly 1 is designed as 
a plunger valve which is described, e.g., in Swiss Patent Speci­
fication Nr. 633,208. Its longitudinal axis runs perpendicular 
to the front surface 5 of the housing block 2, 3. The venting 
valve 12 comprises a valve cylinder 13 conununica~_inq with the 
venting channel 10 as well as a valve piston 14 lonqit~dinally 
movable in the valve cylinder 13. The valve piston 14 is pro­
vided with a piston head 15 which penetrates into the venting 
channel 10 at the front side of the valve assembly 1 if the 
venting valve 12 is open (as shown in Figs. 1 and 5). In order 
to close the venting valve 12, the piston head 15 is axially 
displaced into the interior of the valve cylinder 13 (as shown 
in Fig. 6). At the top of the housing block portion 3 there is 
provided an outlet channel 16 for the venting valve 12; con­
nP.ctP.<J tr> I.his outle1: channel 16 is the suction pipe of a vacuum 
purnp {n<>l :;h<>Wn). I\ ch'3mber 18 situated behind a rear cylindri-
1;;il '!Zl".r:u:;i1Jr1 rrt':mbi:r 1·1 rJf U1': vr.slv': pi!;t.<,n l'I r;ommunicates 
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within the housing block portion 2 with a channel 19 leading to 
the atmosphere; thereby, it is possible to connect for instance 
a sensing means to the channel 19 for monitoring the correct op­
eration of the valve assembly 1. 

In order to close the venting valve 12, there is provided 
an operating assembly consisting of several different elements. 
The main part of this operating. assembly is a displaceable power 
pick up means which is exposed to the casting material flowing 
from the casting chamber in the mould through the venting chan­
nel 11 into the venting channel 10. The aforementioned power 
pick up means is mechanically coupled to the valve piston 14 of 
the venting valve 12. According to the present invention, this 
power pick up means is in the form of a push member mounted to 
be displaceable along a short stroke and designed, in the pre­
sent example, as a floating piston 20 displacably received in a 
operating cylinder 21 communicating with the venting channel 10. 
Thereby, the longitudinal axis of the operating cylinder 21 runs 
parallel to the longitudinal axis of the venting valve 12. The 
floating piston 20 is provided with a rear cylindrical extension 
member 22 which extends close to a rear wall 23 of the housing 
block portion 2. If the still liquid casting material penetrates 
the venting channel ll a~d presses against the floating piston 
20, the latter one is displaced until the extension member 22 . 
abuts against the rear wall 23. Thereby, the stroke of the 
floating piston 20 is limited to an amount which is only a frac­
tion of the closing stroke of the valve piston 14. e.g. a tenth. 

For the transmission of the impact impulse from the float­
ing piston 20 to the valve piston 14 of the venting valve 12, 
there is provided a power transmission means in the form of a 
driver plate 24. The driver plate 24 is mounted coaxially to the 
floating piston 20 and slidably received on its extension member 
22 by means of a hub member 25. The axial stroke of the driver 
plate 24 is limited, on the one side by the housing blocY. por­

tion 3 at t:hr~ s<~p.::iratinq plane 4 and, <Jn the oth<!r ~-;1<fo, b·1 ;J 

sh<)IJlr!<~r /.~. ,,f ;, <;•1lindri<::i':ll rP.ces~;; (Fig. /.) in U1<! h<;u~;iri<J 

bl<><:1': f•'1rt.1r,r1 /.. Tht~ flr,;i!.ir1<J pi:;t1Jt1 2<J is pr<,·1itJr:tl wil.t. ,, r;r,J-
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lar 28 which rests on the center of the driver plate 24 to non­
posi t ivel y engage the latter during the operating stroke of the 
floating piston 20. The driver plate 24 engages at the position 
29 of its circumferential edge a groove in the extension member 
17 of the valve piston 14 and, thereby, is positively coupled to 
the valve piston 14. 

For resetting the valve assembly 1 into its initial posi­
tion as shown in Fig. 1, i.e. after a casting operation has been 
terminated, there is provided a spring assembly 30 incorporating 
a spring bank 31.consisting of a plurality of cup springs. The 
spring bank 31 is located between a stationary pressure plate 32 
and a movable pressure plate 33 in the interior of a bore 34 of 
the housing block portion 2. The movable pressure plate 33 is 
provided with a sleeve-like extension member 35 which loosely 
surrounds the hub member 25 of the driver plate 24 and inter­
nally supports the springs of the spring bank 31. In order to 
bias the spring bank 31, two push rods 36 and 37 are provided 
which are slidably received in corresponding bores in the hous­
ing block portion 3 and in the driver plate 24 and which abut 
against the movable pressure plate 33 of the spring assembly 30. 
The push rods 36, 37 protrude over the front face 5 out of t~e 
housing block portion 3 and are pushed into the interior of the 
valve assembly 1 by means of the contacting surface 9 upon clos­
ing the mould by putting the two mould portions 6 and 1 to­
gether; thus, the spring assembly 30 is biased (Fig. 5). 

It must be noted that for the sake of clarity the two push 
rods 36 and 37 are shown in the drawings according to Figs. 1, 5 
and 6 to be in a common vertical plane; however, in fact, they 
are located in a conunon horizontal plane as can be seen from 
Fig. 4 in order to facilitate the shape and design of the vent­
ing channel 10. 

The aforementioned operating assembly further includes an 
actuating memhar 1~ which is op~rationally coupled with the 
vr.ilv': r,i:;l.t,11 llJ ,,! t.h': 'J':ri1·1r1'J 'hd'I': J/. in r;rd,:r 1.<; k'::':fJ :-;aid 
valv1: fJJ:;t_r,11 JIJ 111 1t:-; r;Jr,:;<:11 f,1,:;1l.1<;r1 r;r1<;': it. h;i:-; b1:~:ri brou9ht 
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pulse transmitted by the floating piston 20. As already men­
tioned, the actuating member 38 is not absolutely required in 
any case of the application of such a valve assembly l; however, 
the presence of the actuating member 38 may be helpful in numer­
ous applications of a valve assembly according to the invention. 

In the present example, the actuating member 38 comprises 
an operating cylinder 39 with a pneumatically or hydraulically 
operated operating piston 40 both arranged in parallel axial re­
lationship with the venting valve 12. The operating piston 40 is 
positively coupled to the driver plate 24 in the same manner as 
the valve piston 14, namely by the engagement of the circumfer­
ential edge of the driver plate 24 at the position 41, opposite 
to the position 29, with a groove provided in the operating pis­
ton 40. In this manner, the operating piston 40 of the actuating 
member 38 and the valve piston 14 of the venting valve 12 are 
positively coupled by means of the driver plate 24 which forms a 
rigid interconnecting link. 

The operating piston 40 of the actuating member 38 is under 
the influence of a spring member 42 which, the spring assembly 
30 being in a biased condition, presses the driver plate 24 
against the collar 28 of the floating piston 20 and simultane­
ously keeps the valve piston 14 of the venting valve 12 in its 
open position. The pneumatic or hydraulic impingement on the op­
erating cylinder 40 generally is effected by means of a control 
valve member operated by the valve piston 14 of the venting 
valve 12. Due to the rigid connection between valve piston 14 of 
the venting valve 12 and the operating piston 40 of the actuat­
ing member 38, it has been proven advantageous to provide a pop7 
pet valve serving as the aforementioned control valve member 
whereby the operating piston 40 of the actuating member 38 
serves as the valve head. In this sense, the operating cylinder 
39 of the actuating member 38 is provided with an inlet nozzle 
43 projP.ct:inq frontally into the cylinder chamber whereby the 
<>fH-!ratinrJ 1 :·;!1r1rfor 40 s~r.sl~; thr~ nozzle aperture 44 with i.ts fac-
ir1'J fr<Jr1t '.;11rf;1r:<: und<!r U1<: influP.n<;<~ of the sprinq m<~mber 42. 
Thr: hyrif,,,J! 1•: ,_, pr1<:trn1rsl Jf: r,r,::;:;ur<: medium i~; :-;uppl t<:d t_r, th': 
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inlet nozzle 43, according to Figs. 1, 2 and 3, via an inlet 
opening 45 (Fig. 2, 3), via channels 46, Al and 48 provided in 
the interior of the housing block portion 2 and via channels 49, 
50 and 51 provided in the interior of the housing block portion 
3. 

The pressure of the hydraulic or pneumatic pressure medium 
for the operation of the actuating member 38, the relation be­
tween the free cross sectional area of the inlet nozzle 43 and 
the cross sectional area of the operating cylinder 40 and the 
specifications of the spring member 42 acting on the operating 
cylinder 40 are chosen such that, the control valve 40, 43 being 
closed, the pressure of ·the hydraulic or pneumatic pressure me­
dium present in the inlet nozzle 43 and impinging onto a portion 
of the front surface of the operating piston 40 is not suffi­
cient to open the control valve 40, 43, but simultaneously such 
that the aforementioned pressure is sufficient, the control 
valve having been mechanically opened, to enable the operating 
piston 40 to close the venting valve 12 and to keep it in its 
closed position due to the pressure exerted to the entire front 
surface of the operating valve 40. 

The venting channel 10 of the valve assembly 1 comprises a 
plurality of channel branches 52 to 59 and chambers 60 to 62 
which, in their entity, serve, as is well known, to collect 
splashes leading the compact flow of liquid casting material, to 
increase the impact pressure exerted onto the floating piston 20 
and to delay the flow of the liquid casting material to the 
venting valve 12. From a collecting chamber 60 located at the 
inlet of the venting channel 10, the two channel branches 52 and 
53 lead to an enlarged portion 63 situated in the region and in 
front of the operating cylinder 21 of the push member. From this 
enlarged portion 63, the next two channel branches 54 and 55 
lead each to a delaying chamber 61 and 62, respectively. There-
f r<,m, t:t1'! fllrt:her channel branches 56, 5B and 57, 59, resp<~c­

t.iv,:I·/, 11~;1<! 1-_t, i:I further <~nliirqf~d portion 64 :;itur.it,:d ir1 U11~ 

f':'Jlt,r1 <1r1tl lf1 fr<)fl!. r,f t.h<: Vi~Tltin<J v;JJVf! 1?.. 
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Fig. 5 shows the valve assembly 1 in the starting position. 
The diecasting mould is closed, i.e. the mould portion 1 seal­
ingly contacts with its contacting surface 9 the contacting 
surface 8 of the mould portion 6 and the front surface 5 of the 

valve assembly 1, respectively. Due to the closing of the die­
casting mould, the spring assembly 30 has been biased under the 
influence of the push rods 36 and 31. The venting valve 12 is 
still in its open position due to the influence of the spring 
member 42 of the actuating member 38, with the result that air 
displaced out of the casting chamber of the mould may escape in 
the direction of the arrows 65 and 66 via the venting channel 11 
of the diecasting mould, via the venting channel 10 of the valve 
assembly 1 and via the opened venting valve 12 through the out­

let channel 16. The control valve 40, 43 of the actuating member 
38 still is closed. 

At the end of a casting operation, the liquid casting mate­
rial escaping out of the casting chamber of the diecasting mould 
through its venting channel 11 penetrates the venting channel 10 
of the valve assembly 1 and flows through the channel branches 
52, 53 (Fig. 4} to the floating piston 20 of the actuating as­
sembly. Under the heavy impact of the liquid casting material 
hitting the front surface of the floating piston 20, the float­
ing piston 20 is abruptly displaced toward the stop member of 
its extension member 22 at the rear wall 23 of the housing block 
portion 2. The collar 28 provided at the floatinq piston 20 
transmits this impact to the driver plate 24 which is, under the 
influence of the kinetic energy relayed by the floating piston 
20, releas~ from the collar 28 of the floating piston 20 as 
soon as the latter one has reached its final position. Then, the 
driver plate 24, together with the valve piston 14 of the vent­
ing valve 12 and the operating piston 40 of the actuating member 
38, are thrown further, against the force of the spring member 
42 of the actuating member 38. Thereby the venting valve 12 is 

br<Jllqht int<, its clos<~d p<J~;ition b<~causr~ I.hr~ v;JJvr: pi~;t.rJr1 14 

U1r~rt:r1f i~; displ;1r;r~d ir1tJ, U1r! int:r!rir>r r,f th<: v;J)Vt: r;·1Jir1dr.:r ]"j, 

Th•: <;Jr,:; I !1'J mr,t i <1r1 r, f I ti1- '/t:rit. i fl'J 'l<J l •Jt: 1 / 1 '.; :;tJf'f''J( IJ~ti h'/ I.ht: 
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operating piston 40 of the actuating member 38 because the front 

surface of the operating piston 40, once it has been displaced 

under the influence of the impact on the floating piston 20, is 
under the full influence of the pressure medium entering the 

cylinder chamber 39 through the nozzle 43. Thus, its force di­

rected in closing direction (to the left in Fig. 1) is transmit­
ted by means of the driver plate 24 to the valve piston 14 of 

' the venting valve. 

Fig. 6 shows the situation of the valve assembly 1 when 
liquid casting material 61, coming from the casting chamber of 
the mould through the venting channel 10, has reached the en­

larged portion 63 in the region of the floating piston and, 
shortly thereafter (e.g. after less than 1 msec) also the en­

larged portion 64 in the region of the valve piston 14 of the 

venting valve 12. During this short period, i.e. before the liq­

uid casting material also has reached the enlarged portion 64 in 
the region of the valve piston 14, the venting valve 12 is al­
ready closed, whereby the valve piston 14 has reached its final 

closed position in the manner as described just hereinbefore. 
Thus, it is· ensured that the liquid casting material flowing 
through the channels 56 to 59 to the enlarged portion 64 cannot 
get into the interior of the venting valve 12 and into the out­

let channel 16. 

The end of the path of displacement of the actuating assem­
bly is reached as soon as the driver plate 24 hits against the 
movable pressure plate 33 of the biased spring assembly 30. By 

means of the operating cylinder 40 of the actuating member 38, 
which still is under pressure, the valve piston 14 of the vent­

ing valve 12 is kept in its closed position with the help of the 
driver plite 24. As can be seen in Fig. 6, the liquid casting 
material 61 can penetrate the cylinder 21 of the floating piston 
20 and, after the aforementioned short period, the cylinder 13 
of the venting valve 12 only by a very limited amount; conse­
qu<:ntl.y, thr~ n:m<>Vhl <;f UH: riqid r;astinq mat:erial out <;f the 

vr:r1 t. i n<J r;h;1 r1r11: I I <J fir ':~;t:ril. ~; r1r; di ff i cu I 1. i r:~. 
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Upon opening the diecasting mould, i.e. upon separating the 
two mould portions 6 and 7 from each other, the spring assembly 
is released since the two push rods 36 and 37 are no longer 
fixed in their previous position by the contacting surface 9 of 
the mould portion 7. Thus, under the influence of the biased 
spring bank 31, the spring assembly 30 pushes the driver plate 
24 and, therewith, the valve piston 14 of the venting valve 12 
and also the operating piston 40 of the actuating member 38 as 
well as finally the floating piston 20 back into their initial 
positions as shown in Fig. 1. Simultaneously, the head 15 of the 
valve piston 14 and the front surface of the floating piston 20 
push the portions of the rigid casting material out of the en­
larged portions 63 and 64 with the result that the entire rigid 
portion of casting material in the venting channel 10 is removed 
therefrom. Moreover, also the control valve 40, 43 for the op­
eration of the actuating member 38 is closed again. 

In Figs. ? and 8, there is shown a view of a somewhat dif­
ferent design of the valve assembly according to the invention 
in a slightly smaller scale. The valve assembly 71 according to 
Figs. 7 and 8 is contained as well in a rectangular parallelepi­
ped-shaped housing block 72, 13. The said housing b~ock is sub­
divided, along a separating plane 74, into a rear housing block 
portion 72 and a front housing block portion 13 which latter one 
comprises a plane front surface 15. In a manner similar to the 
one explained in connection with the embodiment according to 
Figs. 1-6, the valve assembly 11 may be fixed to a mould portion 
of a (not shown) multi-part diecasting mould. 

As a venting valve 12, this embodiment comprises in a simi­
lar manner a piston valve including a valve cylinder 7B communi­
cating with an outlet channel 79 and being connected to a vent­
ing channel 77 and an axially displaceable plunger 80 having a 
plunger head 81. As a push member, again a floating piston 82 is 
provided whose front surface is eY.posed to the liquid casing ma­
ter i~l. Th~ floating piston is axially displacnable in an oper­
at.ir1r1 ..-;yl ind,:r sn and the stroke thereof beinq I imi tF!<i hy ~ 

:;hr,1Jldt:r ~~'1 r1r1,vided in the ()peralinq c·;lind,:r ~n. Th': nwr £:r1d 
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of the floating piston 82 is provided with a push rod extension 
85 incorporating a push rod head 86; said push rod head 86 is 
located in a recess of the rear housing block portion 12 and it 
rests, in its non-operative position, against the separating 
plane 74 of the front housin9 block portion 13. The actuating 
member 88 is designed similar to the actuating member 38 dis­
cussed in connection with Fig. 1 and comprises an operating cyl­
inder 89 with an operating piston 91 biased by a spring member 
90. It is understood that, in the rest position, the spring mem­
ber 90 forces the operating piston 91 to its right-most position 
as shown in Fig. 7. The operating piston 91 may be exposed to a 
hydraulic or pneumatic pressure medium which is forced into the 
operating cylinder 89 via a channel 92 through an inlet nozzle 
93. A front-sided extension member 94 on the operating piston 91 

closes the aperture of the nozzle 93, if the assembly is in its 
rest position, and forms, together with the aforementioned noz­
zle 93, a control valve for the pneumatic or hydraulic operation 
of the operating piston 91. 

Contrary to the design shown in and discussed with refer­
ence to Figs. 1-6, in this embodiment, the transmission of the 
impact force exerted onto the floating piston 82 to the valve 
piston 80 of the venting valve76 and to the operating piston 82 
of the actuatinq member 88 is not performed by means of a line­
arly displaceable power transmission member (driver plate 24), 
but by means of a swiveling lever 95 located in the recess 81 of 
the housing block portion 72 and pivotally connected to a swiv­
eling axis 91 by means of an articulation head member 96. The 
swiveling lever 95 is positively connected to a rear extension 
member 98 of the valve piston 80 of the venting valve 76 and to 
the operating piston 91 of the actuating member SB. For this 
purpose, the swiveling lever 95 has a fork-like design at its 
one end, the two arms 99 at its free end (cf. Fig. 8) each lat­
erally <~nqaq'~ ii peripheral groove 100 and 101, respectively, 
pr<,vidr:<J r,n l_hr~ iJforementioned ext.<~nsion member 98 f.lnd CJrl U1'~ 

<1fJ<:riJf_1r1'j f1i'.;f.1,rr 91. rt is undr~rstood that thts r:r19ar1ern,~nt, ir1 

'Jl'~'vl ,,f 11,, . . ,.,11•11dir111 rri<,t.i<1r1 <1f t.ti<~ lr·:V<:r '~'",, i'.~ rr:;Jljzr:tJ 'vll1_t. 

This Sheet Has Been Replaced 

I lllllll llllll llll Ill llll 



---·--------------------------~-----~--------·-------------·--------

- 1 'l -

the required clearance between the arms 99 and the qrooves 100 

and 101, respectively. 

Speaking in a general sense, the mode of operation of the 

valve assembly according to Figs. 1 and 8 is similar to the one 

of the valve assembly according to Figs. 1-6. Thus, if the 

floating piston 82 is exposed to the arriving liquid casting ma­

terial penetrating the venting channel 71, the floating piston, 

which can perform but a very limited stroke, throws the swivel­

ing lever 95 away with the result that the venting valve 16 is 

closed and is kept in its closed position by means of the actu­

ating m~mber 88. 
In Fig. 9, there is shown a variant of the embodiment ac­

cording to Figs. 1 and a. In place of the floating piston a2 ac­

cording to Fig. a, there is provided a diaphragm member 102 

serving as a push member; said diaphragm member 102 covers a 

mouth 103 of the venting channel at the front surface 15 of the 

valve assembly 11 and is connected to the housing block portion 

73 by means of an annular nut 104. The push rod member 85 which 

also is provided with a push rod head 86 cooperating with the 

swiveling lever 95 extends, in this example, up to the diaphragm 

member 102. In the housing block portion 73, immediately behind 

the diaphragm member 102, a slightly conically shaped stop sur­

face 105 is provided which limits the stroke of the diaphragm 

member 102 to such an amount which is only a fraction of the 

stroke to be passed by the valve piston eo (Fig. 7) . 
It is understood that the aforementioned design with a dia­

phragm member could also be used, instead of the floating piston 

20, in an embodiment according to Figs. 1-6. 

This Sheet Has Been Replaced 
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PATENT CLAIMS 

1. A valve assembly for venting diecasting moulds, compris­

ing a venting channel means, a venting valve means communicating 

with said venting channel means and having an axially displace­
able valve closure membe~, and an actuating means for operating 

said venting valve means from an open position into a closed po­
sition, whereby said actuating means includes a power pick up 

means exposed to the liquid casting material escaping during the 

casting operation from a casting chamber provided in said die­
casting mould through said venting channel means and being axi­
ally displaceable under the influence of the kinetic energy 

transmitted from said liquid casting material to said power pick 

up means when said liquid casting material hits said power pick 

up means, and whereby said power pick up means is mechanically 

coupled to said axially displaceable valve closure member, char­
acterized in that said power pick up means includes an axially 
displaceable push member having an operating stroke whose length 
is limited to only a fraction of the length of the stroke per­

formed by said axially displaceable valve closure member when it 
is driven from its open· position to its closed position, said 

axially displaceable valve closure member being adapted to 

freely move along a path in addition to said operating stroke of 
said power pick up means, and said actuating means further com­
prising a power transmission means for the transmission of the 
impact force exerted by said liquid casting material onto said 
power pick up means to said axially displaceable valve closure 
member of said venting valve means. 

2. A valve assembly according to claim 1, characterized in 
that said actuating means further comprises an actuating member 
which is operationally coupled to said axially displaceable 
valve clos11r~ member of said venting valve means and adapted t0 

Y.r:'~f> ~;;dd v;itv': r:l<Jsurr~ rnr:rnb<H in its closed posit.i<Jr1 which it 
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pact force exerted by said liquid casting material onto said 
power pick up means. 

3. A valve assembly according to claim 1, characterized in 
that said power pick up means comprises a floating piston member 
which is axially displaceable in an operating cylinder communi­
cating with said venting channel means. 

4. A valve assembly according to claim l, characterized in 
that said power pick up means comprises a diaphragm member which 
covers a mouth of said venting channel means. 

5. A valve assembly according to claim l, characterized in 
that said power transmission means is non-positively coupled to 
said axially displaceable push· member and positively coupled to 
said axially displaceable valve closure member of said venting 
valve means. 

6. A valve assembly according to claim l, characterized in 
that said venting valve means comprises a piston valve member 
including a plunger member whereby said power pick up means is 
located in parallel axial relationship with said plunger member. 

1. A valve assembly according to claims 5 and 6, character­
ized in that said power transmission means comprises a driver 
plate member which is axially movable and coaxially arranged in 
relation to said power pick up means, a peripheral edge portion 
of said driver plate member positively engaging said plunger 
member of said venting valve means and said driver plate member 
resting against said power pick up means under the influence of 
a spring means when said valve assembly is in its rest position. 

8. A valve assembly accordinq to claims S and 6, character­
i z~d iri t:hr.it: sr.iid pow«!r t.rr.insmissi.on me;Jr1s <;r,mr>ri:~<::; ;, :;wivr~l1nrl 

lf!'l<~r m<~mb<~r p0sitiv<d·; ~ri9a9in9 said pltH1fJ<:r m<~mb<!r <>f :mid 
·1r:ri1-ir1r~ ·1;Jlv1: m<!;H1:;, :;;JirJ :;wiv<din9 l<-!V~!r tn<m1tA:r r<!:;t.1119 iJ<JiJJll:;I 
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said power pick up means under the influence of a spring means 

when said valve assembly is in its rest position. 

9. A valve assembly according to claim 2, characterized in 

that said actuating member comprises an operating cylinder with 
a pneumatically or hydraulically driven operating piston, said 

operating piston being positively coupled with said axially dis­
placeable ciosure member of said venting valve means by means of 
a rigid interconnecting member. 

10. A valve assembly according to claims 7 and 9 or accord­

ing to claims B and 9, characterized in that said operating cyl­

inder of said actuating member is arranged in parallel axial re­
lationship with said power pick up means, and that said power 
transmission means is positively coupled with said axially dis­

placeable closure member of said venting valve means as well as 
with said operating piston of said actuating member. 

11. A valve assembly according to claim 10, characterized 

in that said axially displaceable closure member of said venting 
valve means and said operating piston of said actuating member 
are operatively coupled to said driver plate member at di~metri­
cally opposite sides thereof. 

12. A valve assembly according to claim 9, characterized in 
that said operating piston of said actuating member is hydrauli­
cally or pneumatically pressurized via a control valve member 
which is operated by said axially displaceable closure member of 
said venting valve means. 

13. A valve assembly according to claim 12, characterized 
in that said control valve member is a poppet valve whereby the 
op<~ratinq piston of said actuating member serves as the valve 
h~~rl 0f ~aid poppet valve. 
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14. A valve assembly according to claim 12, characterized 
in that said operating cylinder of said axially displaceable 
closure member is provided with an inlet nozzle member having a 

nozzle bore and frontally projecting into the interior of said 

operating cylinder, and that said nozzle bore is sealed by the 

facing front surface of said operating piston of said actuating 
member, whereby a spring means is provided in the interior of 

said operating cylinder to press said operating piston against 

said nozzle bore. 

15. A valve assembly according to claim 14, characterized 

in that the pressure of the hydraulic or pneumatic medium for 
the operation of said actuating member, the ratio between the 

cross section of said nozzle bore and the cross section of the 
front face of said operating cylinder sealing said nozzle bore, 
and the specifications of said spring means biasing said operat­

ing piston against said nozzle bore are chosen such that, the 

control valve member being in its closed position, tlie pressure 

of said hydraulic or pneumatic medium present in said inlet noz­

zle member and acting upon a portion of the front surf ace of 
said operating piston is not sufficient to open said control 
valve member, but such that, the control valve member having 
been mechanically opened, the pressure of said hydraulic or 

pneumatic medium now acting upon the entire area of the front 
surface of the operating piston is sufficient that the operating 
piston can close said venting valve means and keep it in its 
closed position. 

16. A valve assembly according to claim 1, characterized in 
that the operating stroke of said push member is approximately 
one tenth of the length of the stroke performed by said axially 
displaceable valve closure member when it is driven from its 

open position to its clos~d position. 
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17. A valve assembly according to claim 16, characterized 

in that said operating stroke of said push member is less than l 

mm. 

18. A valve assembly according to claim 11, characterized 

in that said operating stroke of said push member is in the re­

gion of 0.1 mm. 

ill1D 


