2 6 SEP 2005 -1 VENTI NG VALVE ASSEMBLY FOR CASTI NG MOULDS The p§?8e§éP 2005
invention refers to a venting valve assenbly for casting noul ds; ‘
conprising a venting val ve having a valve housing,' a venting channel

| ocated in the interior of the valve housing, and a valve closure nenber

| ocated in the interior of the valve housing and adapted to nove between
an open position and a closed position. In order to reliably avoid the
occurrence of air inclusions in the finished casting during the casting
operation, the nmould and the cavity in the nould, respectively, have to be
vented dur- ing the casting operation- Thereby, not only the air contained
in the cavity of the mould has to be altowed to escape, but in addi- tion

it nust be ensured tRgin@hed vakorIRSSAMIRISE 3R enkient tidsuingl- Ui d casting
material are removed fromthe nmould cavity. One of the problens in.

connectianwith venting die casting nooulds can be seen . in the requirenent
that the venting valve of the valve assenbly be closed as |ate as possible
in order to en- sure that the nmould cavity is vented until it is fully
filled with Theuxessstiimyendieoni séfebutta faventing wdlkee tapsgabayofeed
that |iquid:cast] ter| al ers Y i _ I.fek L ake
this pro% gg%ﬁﬁi%6§%%%ﬁﬁ%%k%gﬁggél%yv%€§um§3%&ggo¥§%%§%éi2?%% Pfggl%g? die
casti ng aowkdbiageckarovel, logkérdbyni theiiltericasefathenvalne valusengs

provided_that is..equipped with a axially .back and.forth v,ahl ve

pi st on ngg %|8E%%%q¥%£‘véhFaneEhé%%%TgyVHﬁPgetﬁgt$§+é% %?s %h%ﬁégénved by
sui t abl e hdnE¥vhogame axapted thi metre kbatladn \wal vpeassesbties,atche wabsed

pi ston of a.second kind of valve assenblies is operatively connected to a
pover pi ERZUP-RBhber that is operated directly by the liquid casting
materi al fl ownmgfdamddeetavbly sfoide@ucdu2rbnSERR2HE -iAclusicrs

in the finished casting during the casting operation, the mould
and the cavity in the mould, respectively, have to be vented dur-
ing the casting operation. Thereby, not only the air contained in
the cavity of the mould has to be allowed to escape, but in addi~
tion it must be ensured that also the gases escaping from the?iiq—
uid casting material are removed from the mould cavity.

One of the problems in connection with venting die casting
moulds can be seen in the reguirement that the venting valve of
the valve assembly be closed as late as possible in order to en-
sure that the mould cavity is vented until it is fully filled with
ligunid casting material, but that it is alsc to be avocided that
liquid casting material enters the venting valve. jf

In order to take this problem into account, generally two '
kinds of valve assemblies for die casting moulds are known,
whereby in either case a venting valve is provided that is .
equipped with a axially back and forth movablie valve piston for
closing the venting channel. While the valve piston is moved by
suitable driving means in a first kind of valve assemblies, the
valve piston of a second kind of vazlve assemblies is operatively
connected to a power pick-up member that is operated directly by

the liguid casting material flowing from the cavity of the mould




into the venting channel, thereby making use of its inherent ki- netic
energy. Suitable driving neans for the above nentioned first kin %fSER/aQBQE
assenbl i es may include pneunatically or hydraulically oper- ated driving
systens for noving the valve pi.ston. The nmonent in which the closing of
the venting valve is initiated can be deter- mned, for exanple, by neans
of a sensor that nonitors the level of the nould cavity. However, one
difficulty observed with such systens consists in the fact that the

cl osing operation takes a considerably long tine because the signal
initiating the closing operation, nostjy an electric signal, has to be
transforned into a nechanical novenent, for exanple into the operation of

a servo -ind ‘e YBheONEIchdrifell,h@hpuepospaRringheel 8y ibe enddarg wkakve. or
for the purpose of operating an actuating nenber that is opera- tively

connect ed®&td-< ¥8=¥d¥ve piston of the venting valve, a pre- determ ned

system pressulsg; fHBi e b8 AMald aAa@sl Rodl g8 L @NEheiohdatfiha wanti 6g
val ve can be pneumatically or hydraulical léi cl osed within the required
®

time perivedveHowsemblies ey tiveloger aneviebieilly 9&r Dydyarlcaisval Py tauses
a drop in t%@td%%%gsé%&r?é tod %o%ﬁﬁgsféﬁ‘éyvéngré gﬁ%‘tbﬂ,t&'ﬁe S Rhessure
again before the servol-val ve can be ¢l 6sed. Fin I'Ty, 1 n nost cases, a

| ocki ng medlanitdm chobithqpd Hehev alengipgstahve s tinispehegosin iksn dedsrto be
operated, . resul.ting._in an i tional .del C k ahiQay it is
under st 06‘&‘%%% £88c x?/%?@%’ 3) s& a?ﬁsegfageg%?&;r %%Fehgg% f%grfq{ed esi gn
and requidfe thehinghldxpantiy urtweavergovse , di ity shbpered wikipesuch

i nfl uenced certain er.atj.on a r r r . ;
hasent! | GYrens FoRp Ba bR rLf iR AREATRLE" Py MARANE opshEbion Raizs
det ect i orzcofs ildeeabbyr Lo g: iowes thengusat ehe abigrel éachinhéng fthe eleisdsaed

Boserbl | CBeTAtirE BRSETRIE (o FORro B UBrY i ondE SEARP IR e v

venting @rchéndeal hovensder, tfrrerzumelehdhta tamopeessiioe chm redve Ft up

that 2 6v% Qe%oggreover, for the purpose of closing the venting valvefor
for the purpose of operating an actuating member that is opera%
tively connected to the valve piston of the venting valve, arpre-
determined system pressure must be-available in order to ensure
that the venting valve can be pneumatically or hydraulically‘
closed within the required time period. However, since the opera-
tion of a servo valve usually causes a drop in system pressuré} it
is necessary to rebuild the system pressure again before the Servo
valve can be closed. Finally, in most cases, a locking mechanism
holding the wvalve piston in its open position has to be operatgd,
resulting in an additional delay of the closing operation. Itiis
understood that such valve assemblies are of a guite complicatéd
design and require a high expenditure; moreover, they are subject
to be influenced by certain operation parameters, Moreover, ;uch
valve assemblies usually require at least appr. 10 milliseconds
from the detection of the intruding casting material to reach the
fully closed position of the valve assembly.

In contrary, with the second kind of valve assemblies, it is

possible to realize very quick acting and reliable venting de-

vices. In order to ensure that a ram pressure can be built up that



-3 is high enough to operate the venting val ve piston, the venting channel
| eading fromthe nould cavity to the power pick-up nmenber is pro%i6d&8PwPg{s
a nunber of deviations and constrictions. Mdre- over, the venting channel
must have a certain mninmal distance and has to be of angled design

bet ween the power pick-up nenber and the real valve body nenber of the
venting valve, in order to en- sure that the venting valve is safely cl osed
before the liquid casting nmaterial has reached the venting valve. in order
to in- crease the efficiency of such val ve assenblies, usually a vacuum
punp is connected to the venting val ve.3The docunment EP 0 612 573 di scl oses
a valve assenbly referred to herein for venting diecasting noulds,

conpri siig l‘fig\heﬂhbﬁgh thapaiateatiienyvemiinealvae veogad sh | rthbheeuemrj ng

channel eratin ans f or closing the ventin | ve,
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channel . The i npact transnltter i S nechanlcall¥ pperatio aIIy cou- pled to
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islimted to a fraction of the stroke to be passed throu t he novabl e
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stroke of the inpact trans-- mtter, and operating nmeans conprises a

pover trQﬂﬁ§#P§sméﬁer¥R%ﬂ§95'ﬁ@ﬁchﬁénéhﬁtﬁﬁqﬂgnghéalvﬁxuﬁﬁ|°#§8Fs§°f*3ﬂn t he
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Even if such a venting val ve assenbly operates very reliab in practice,

it remaifEPdés| FapReCtat 6 tARNVEPPIIE MHG®s that the energy required for

closing the: Tﬁ@tﬁéEhdéﬂtV%D“@Ubﬂzrﬁﬁ?t&%£ﬁi€se9'éeﬁhfJé”HééQﬁbﬂPV%éEbﬁ%éat'ng
material alone. As is clearly evi- dent fromthe fundanmental™ formula for

cal cul atihgerRénkfoetventdmy iggapEing mopdAs)  cerpridiaigyy Foariaml e for -
cl osi ng &Ren¥eNt i NBenting valve located in the venting channel and an op-

erating means for closing the venting wvalve. The operating means
comprises an impact transmitter that is exposed to the liquid
casting material advancing from the mould cavity into the venting
channel. The impact transmitter is mechanically operatiocnally Cdu-
pled to the movaﬁié closure element of the venting valve. Thereby,
the impact transmitter is designed as a push member having an opi
erating stroke that is limited to a fraction of the stroke to be
passed through by the movable element of the venting wvalve. More~
over, the closure element of the venting valve 1s freely movable
along the path exceeding the operating stroke of the impact trans-
mitter, and the operating means comprises a power transmission ;
member for transmitting the impact impulse from the impact trans-
mitter to the movable closures member of the venting valve. -
Even if such a venting valve assembly operates very reliably
in practice, it remains desirable in cextain applications that the
energy reguired for closing the venting valve would not be sup~ |
plied from the meving casting meterial alone. As is clearly evi-
dent from the fundamental formula for calculating the kinetic en-

ergy (E = m-v%/2), the energy available for closing the venting




2 6 SEP 2005 -4 val ve depends on the nmass and on the velocity of ~
casting mate- rial. In other words, that neans that the availablgf%ﬁ%ﬂbQMG5
m ght not be sufficient under certain unfavorable operating conditions,
particularly in the case of |low casting material nass and/or low flow
velocity of the fluid casting material, to close the venting valve within
the required tinme period. On the other side, in the case of high casting
masses and/or high flowing velocities thereof, a high energy inpact can act
on the inpact transmtter, wth the result that the transmtter and the

cl osure nenber hit the end stop and/ argthe valve seat with a high speed;
in view of good reliability and Iong service |ife of the venting val ve

assem blyg) viehinspkfadi &l shdingdes eall en thd haNefarke, oftthe adbubjgeahref the
present invention to pro- vide a venting valve assenbia%%for casti nggrmul ds

whi ch carfFifé -ukp- O?’é?%a‘l’?’ifjﬁ!séﬂla&u@e%stﬂéa?at@te erat1pbse cFawe "efBlent is

noved Ve @8i ekkYid] &M tiROPRRRASH lhfhddatle ebesethimpsddidariohb(le-
pendent from the casting operatlo% Earaneters i.e. |ndependent of . the
d

desi gn oP3EH&CEASFINGIAPHT Hase AbdLey eHEinet BPEeaLal HerTaAnd/ofglov
mat eri al .£7Lg %?ggg%?fr\%oé:tﬂgldoghgfiﬁ dﬂgl%.t@.ra‘?tse’% EDyEntd RN vBhQim})" des

a venti ng vaI casting Foul rising a venting val ve
havi ng aveadlbeewhblsn n‘gh%lrvdetalwqit ltmgecpﬂmmi IQ@C&@@dOthﬁrtﬂ*ﬂeievaIl@eth@um ng,

a Ve“t'“%agﬁae@ehﬁggc@ﬁﬁm A8 ol n%ﬁ&w{ foh ffﬁgwmgv - NQusisng and

comruni cating W th the vent g cha a valve“cl osure nmenber | ocated
in the irnhereof, oé high vaiammawachgcmcbcadam ¢clet ompave bEneEdittan, open

positionl h v,ent e Gha W t h
the anbi 8At h\gf%g ré eff etqﬂie ose‘hl%%épfaﬁlgzt?’% M%SB#%‘%% ve%?’%&
channel $hal sndt breopeemd/frg: ddimnwe&vagaemthtdhe aahtigbnspetdwsighaiev ot
Mor eover,

fricti ongPP }Iﬁn Jtval R %%lmgg irngg%gl:'lfee%ff lt%;%t vgggﬂ'\?% Jhe assem-

e Open
bly, thlS is hlghly undesxrable.

Therefore, it is an object of the present invention to p;o—
vide a venting valve assembly for casting moulds which can be uni-
versally used due to the fact that its closure element is moved
very quickly from the open position to the closed position, iq@e—
pendent from the casting operation parameters, i.e. independénf of
the design of the casting apparatus and/or the nature of the cast-
ing material. o

To meet this and other objects, the present invention pro-
vides a venting wvalve assembly for casting moulds, comprising‘é
venting valve having a valve housing and a venting chamber locgted
in the valve housing, a venting channel located in the interié# of
the valve housing and communicating with the venting chamber,fénd
a valve closure member located in the interior of the valveuéégs~
ing and adapted to move between an open position in which the::
venting channel connects the venting chamber with the ambient at-
mosphere, and a closed position in which the venting channel seals
the venting chamber against the ambient atmosphere.

Moreover, the venting valve assembly comprises first means
for frictionally locking the valve closure member in the open po-

sition and second means for biasing the wvalve closure member To-




sition and second neans for biasing the valve closure nenber to 2 6 SEP
2005 -5 wards the cl osed position when the val ve closure nenber 2i% SGP 2085
frictionally. |l ocked open position. Wth such a venting val ve assenbly, the
val ve closure nmenber can be brought into its closed position extrenely
qui ckly, because the tinme required for releasing the frictional lock is
very short and because the valve cl osure nenber is already biased to
quickly mnove in its closed position. In a preferred enbodi mrent of the
venting val ve assenbly, a venting valve is provided having a chanber that
can be hydrauli- cally or pneumatical |y5pressurized and that incorporates a
wal | portion bulging towards the closure nenber in response to the

over pr essdidsi Bhé helshedriyers ittd chhehehyti¢ i wtlivenallbgukeckember clsoinsdte

menber in its open. position. Thereby, ,the wall portion is elastically

defornabﬁ§lF51983ﬂl§ iﬁﬁﬁ?§;9ﬁeﬁhfﬁsﬁhé°?in1ts of elas- ticity of the

material it igipRdeudd 4 Rantihgr ekUveSadsently,f aheeval vodelarured nshbge once

the hydraulic or pneunatic qverpressure in  the chanber is. reduced,  thereby
d LY gl s B

r el easi n§aPh&evAFYRIRY o¥th% IFEmClBERY ROTRHIBY 6T FRA 88P%sed

in the prihQr tafb, rbduitss MO reeadikifd £ bidildivpad DHEBSIH ereydishbrt o
bring a closure nem ber froma |ocked into an unl ocked state first

: Ln
order to2a8dabREansnetle Ve FERBEESt Bedve ¥ GrirrReY ofbdstd §4 @&F&é@d

posi tionp,kathetysop y=dd@yi@ggyre in the chanber has to be reduced to
such a degree that the wall portion of the chanber nmeves el astically back

to rel ease th&nck cRIpEeTRath SPORHEBRRE | o tHKh Vestdaent 3L F®H\RS™dm Pt s open

to its cla %%g%éi&@% U sRIES §HE Enk 68 U 1C 8Bat DEaREBE Aiymdulior
i nstance, by aCtuating a‘rel ease valve. The en- tire closing tlneai t he

val ve assedBlyyorcpueenztfqadmn beegsnstzed it ¢hathédneasPPRY-$ht%e™®at in the
venting ¢RANNgh HB1behd NnidBs RhE! Lestfe Hitid-03hgeBhohble sl can be
y reduced,” as conpared to previously known venting val ve
assenbl i everpressure in the chamber to thereby frictionally lock the c}o~
sure member in its open position. Thereby, the wall portion is
elastically deformable to such a degree within the limits of elas~
ticity of the material it is made of that it returns to its fo;mer
undeformed shape once the hydraulic or pneumatic overpressure in
the chamber is reduced, thereby releasing the valve closure me@—
ber. Compared to venting valves disclesed in the prior art, it is
not required to build-up a pressure and/or to bring a clesure mem-
ber from a locked inte an unlecked state first in order to enable
the closure member to move from its open to its closed positiqn;
rather, only the pressure in the chamber has to be reduced to égch
a degree that the wall portion of the chamber moves elasticalig
. back to release the closure member. which, in turn, suddenly moﬁés
from its open to its closed position. Such pressure reduction”éa?w
be performed, for instance, by actuating a release valve. The ?n-
tire closing time of the valve assembly, counted from the detgé—
tion of the casting material in the venting channel up to the com-
pletion of the clesing of the valve, can be substantially reduced,

as compared to previously known venting valve assemblies.




2 6 SEP 2005 -6 In the foll owi ng, an enbodi nent of the venting va: Ve r 5
assenbly according to the invention will be further described, 'Gth’ Peizg[}
ence to the acconpanying drawi ngs, in which; Fig. 1 shows a |ongitudinal
sectional view of a venting valve; Fig. 2 shows a view of a detail of the
venting valve of Fig. 1; Fig. 3 shows a cross sectional view of the venting
valve of Fig. 1, taken along the line A-Ain Fig. 1; Fig. 4 shows a cross
sectional view of the venting valve of Fig. 1, taken along the line B-B in
Fig. 1, and - Fig. 5 shows a schematic illustration of the entire venting
val ve assenbly. Fig. 1 shows a |ongitug_-nal sectional view of'a venting
valve 1, and the general design thereof shall be further explained with

the aid of this did ydlinaling, A8 SALANHREBLI thé ekl RGlvehessamdily ng
valve 1 conprises a round val ve housij n%é havi ng g cent r‘%?ch v,ahve hannel 3
e B5ont'i&

adapt ed BBCPESERY datdegtRIenEIer oétie Hfefierhod. degfet dr%feﬁ'he

val ve hoWgbBot tie ®cdoiBahiy@hl &t&eiddier eaf wnasnseen in Fig. 1, is
provided with a venting chanbef 6 communi- cating with a venting channel 7.
Mor eover, theFi@ntl mdorBasbepnsitudinglc sesthPeat el 1 ehdsPafV€ channel
via a van eat 9. The venting chanber 6 is |ocated between a first
portion 7a~ of the valve channel 7, comunicating with the cavity of the
cast- ing noufdy{ rfotsheewn) viewbef verdeddiland bheccondoMElgR b B¥I ¢ he
venting channel 7 opening at the upper side of the valve housing 2 into

t he anbi éht at nosphere. The above nentioned second portion 7b of the
venting channelg.7 ¥ adhoas| ¢ opess $eticamalaviewchintee entgndcieeéde bt ream

e o N R S N
by means of aFipver shbwsMereross sectional view of the venting valve of

Fig. 1, taken along the line B-B in Fig. 1; and

Fig. 5 shows 2 schematic illustration of the entire venting
valve assembly.

Fig. 1 shows a longitudinal sectional view of a venting valve
1, and the general design thereof shall be further explained with
the aid of this illustration. As can be seen in the drawing, the
venting valve 1 comprises a round valve housing 2 having a cenFral
valve channel 3 adapted to receive and guide a closure member 20.
The front end of the valve housing 2, i.e. the right side thereof
as seen in Fig. 1, is provided with a2 venting chamber 6 communi-
cating with a venting channel 7. Moreover, the venting chambe;\G
also communicates with the valve channel via a valve seat 9.

The venting chamber 6 is located between a first portionf?a
of the valve channel 7, communicating with the cavity of the éést—
ing mould (not shown) to be vented, and 2 second portion 7b qfithe
venting channel 7 opening at the upper side of the valve housipg 2
into the ambient atmosphere. The above mentioned second portidﬁ [2e
of the venting channel 7 radially opens into a valve chamber 4 lo-
cated upstream of the valve channel 3 and adjacent to the valve
seat 9. The back side of the valve housing 2 is provided with a

pneumatic chamber 10 that is closed by means of a cover 11. More-—




2 6 SEP 2005 -7 over, the valve housing conprises a hydraulic chanb%éa}S
surround- ing the valve channel 3. The hydraulic chanber 13 is pﬁb@i ed 2005
with a relatively thin wall portion 14 which faces the val ve channel 3.
Under. the influ- ence of an overpressure that can be created in the:
interior of the hydraulic chanber 13, the thin wall portion 14 is

el astically de- formed towards the valve channel 3, as can be seen in Fig.
2. How .ever, it is understood that the enlarged illustration of Fig. 2 is
heavi |y exaggerated for the sake of clarity. Mreover, it is to be "noted
that it can make sense, in certain fielgs of application of the venting
valve 1, to use a gaseous nediuminstead of a fluid nediumfor creating an

OVEr Pr eSYyel, i Rhbhea ydralld it Chambersds. a HyuAis cConb@xér INewRAPLAGS] ON
"hydraulic chanber” shall not have a limting neaning. In the interior of

t he val vén@hahgevadveteanlvé cl osure nenber 20 is | ocated, novable

bet ween an 0peRePRPHLLON ANGadnet! 056 POSIJiidd wahe shesledivdiydchinin its
open position.. The closure menber 20 conprises a valve shaft 21 having at
its end aallapestheadl® hich fgcas sheomlValGhanngy AeaRdeF Ghfat™abve

head, t §%%§Q%igg 85§%E§%$éﬁf%thQ@ chpsed afeddae Y3l ¥ReSEMetod b he
quired, w % Che“Fesu at no casting material can penetrate fromthe
first pontidmauZacothamesw it/ rigpec bhnnevall ipradithe 1dak g eclafiartrdily3dand
into the second, porti 7b of . Lh jng c | WL e; pther endygf_the .
val ve sh tmﬁgn%gwaﬁé;gr%lbego‘%%vg ?g\éfxﬁ%iv% v‘%ar}:{ﬁ]ﬂglaé’érrgﬁ%er'1.L szdi‘s provi ded
Wi th a valwe,discisenbésr23odc ahrected enlatdesl shdfwtrehber $L Bhg-mBahs of

a screw 27. The valve disc nem . ber 23 is_.prouvi, | i rgunfergniial
col | ar 28'°3¥a7Vi R§22LeHRTSR] g‘%rrret e?,a}%%sgﬂeﬁa\ge{%%gnwgggt@?%hlJl y c_?e?:or nabl e
i nt er nedinatced thattionc@d malfee sealsee dinsce23irs dieddsedfi appXlecatiioar pér of

L7 PSR B EUATDE 40 4 MBS LS. YRNP il B2 dngpat LlErp e e
medium for creating an overpressure in the-hydraulic chamber-13.
In this context, the expression “hydraulic chamber” shall notlﬁave
a limiting meaning. )

In the interior of the valve channel 3, the valve closurel
member 20 is located, movable between an open position and a
closed position, and shown in Fig. 1 in its open position. The
closure member 20 compriseé a valve shaft 21 having at its end:a
valve head 22 acting as a cone valve. By means of that valve'head,
the venting channel 7 can be closed at the valve seat 9, if re-
gquired, with the result that no césting material can penetratef
from the first portion 7z of the venting channel 7 into the valve
channel 3 and into the second pertion 7b of the ventipg charnel 7.
The other end of the valve shaft member 21, opposite to the valve
head member. 22, is provided with a valve disc member 23, conﬂécted
to the shaft member 21 by means of a screw 27. The valve disc mem-
ber 23 is provided with a circumferentizl collar 23, serving'éé a
stop member, as well as an elastically deformable intermediate:
portion 24. The valve disc 23 is located in the interior of the
preumatic chamber 10, whereby the valve disc 23, and therewith the
closure member 20, can be moved, under the influence of a pneu¥

matic medium, both to the right into the open position shown in




mati c nmedium both to the right into the open position shown in SEP
2005 -8 Fig. 1 and to the left into the closed position. For thﬂﬁiéhﬁbdgﬁ5
two channels 28, 29 are provided which open into the pneumatic chanber in
front of and behind the valve disc 23, respectively. Fig. 3 shows a cross
sectional view of the venting valve 1, taken along the line A-Ain Fig-,
1. As can be seen fromthis draw ing, both the valve channel 3 and the

val ve shaft nmenber 21 have an essentially polygonal cross sectional shape.
Anongst else, this has the advantage that the valve disc 23 can be easily
renoved fromthe valve shaft nenber 2l1gby renoving the screw 27 fixing the
val ve disc 23 to the valve shaft nenber 21, without the need of retaining
the val versghafit spenbertid., 1e%w%tbheh¥aby§s@&@Jcisﬁ%‘aer FoR3tEB Rrpogkat e
in the valve channel 3 due to its essentially onal cross sectiona
shape. MsWéo¥drnnghsedBendd A7 PFON}EBAaYL I G??nséélgpoﬁ%? BRI GC t he
vave chaghel LAVeESnd o AR Rninkl LG QB Wiaekong ebsphecslagir e
menber 20. Fig. OW ng a cross sectional view of the venting valve 1
taken al ong t Régli ReslBws ian cRicgs sectionst ruitees othéhko¥entbrg gfalvend,

ti h I, t th
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opposi teisxigdebothetbefvalxm tdhanhelll dwang, tluehefafllmdaheﬁtamem gl ardet he
operation,of . Lhe; EE?%I?—&H| g’l}/&gi, | Va%. %?‘gg oLy L] onal D& okt hﬁﬁ?ggt{ plained, ¢ tﬁfﬁsf eby

ref- erenCe TS ma showi hg™ a Schemat ¢ |Ilus fon of
assenbl y haandhtoaBivgntdge Besitdedet helveadiserdd ngnvakveadily e e ng
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the firdf 80 By means of th sor
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23 cannot rotate in the valve chaﬁnel 3 due to its essentlally po—
lyvgonal cross sectional shape. Moreover, an essentially polygonal
cross sectional shape of the valve channel 3 favors a clam.pizigr
frictional blocking of the closure member 20.

Fig. 4, showing a cross sectional view of the venting valve 1
taken along the line B-B in Fig. 1, illustrates the location of
the portion 7b of the venting channel 7; particularly, it canrbe
seen that the portion 7b of the venting channel 7 leads out of the
housing 2 on two opposite sides thereof. | |

In the following, the fundamental design and the operatidn af
the venting valve assembly will be further explained, whereby'fef-
erence 1ls made to Fig. 3, showing a schematic illustration of.the
assembly, and to Fig. 1. ‘:

Besides the real venting valve 1, the venting valve assemﬁly
comprises a sensor 30 preferably located in the interior of the
first portion 7a of the venting channel 7. By means of the sensor
30, the intrusion of fluid casting materizl into the venting chan-
nel 7 can be detected. Moreover, a control unit 32 is provided,
comprising a hydraulic pressure source 33 as well as a pneumatic
pressure source 34. The hydraulic pressure source 33 1is cornnected

to the hydraulic chamber 13 by means of an advance conduit 36 and




pressure source 34. The hydraulic pressure source 33 is connectg& '58 t%ﬁ@
hydraul i ¢ chanber 13 by neans of an advance conduit 36 and 2 6 6 $6Bs

a return conduit 37. Furthernore, a release valve assenbly 38 is provided,
conpri sing anongst else a release valve 39 inserted into the return
conduit 37 by means of which a quick renoval of an overpressure present in
the hydraulic chanber 13 can be realized. The operation of the rel ease
valve 39, i.e. the opening thereof, is initiated by a signal fromthe
sensor 30, synbolized in the drawi ng by a connection 40 running fromthe
sensor 30 to the re- |ease valve 39. If@order to enable the valve disc 23
to be actuated pneumati- cally, two conduits 41, 42 are provided, running
from t hea pretirmatdreivpie$3ur Busthw o3y o reheapacwaintd @sskabber 38 0is The

under- p e, i .venting channel 7 _can.,be neasured by neans,of .a
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provi dedthe essium sowdoeti 37usediediveifewhich & SqpSSidem@evhd oprawi de a
separate_pressure source _as wel .. reover,, connected to he _second
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cavity of a casting nould (not. shown) via the venting valve 1, the latter
one has 1D YEPE-SNOE Pt §1epeh fﬁﬂ%ﬁﬁﬁeoﬁ?nﬁgrs?ﬁwwﬁﬂﬁ%qﬁlggdl?nF%Wethis
pur pose, didwiOue Iy @Sebhfettiok! AALRGMNKE EhemCoRduidn 4L andcbhenghannel 29
in the left portion_10a of the pneumatic chanber 10, resulting in a
novenent1%#5& @1 %¢aPye disc 23, together with the closure nember 20, to the

right as seem bBdbrOtolehdble i QREVPASEL! P9 DB alcRuELEa dnediilieaf -
ter, an overpressure ampunting to about 100 bar is developed in the
hydr aul iXRant@e £Indrats ndl cAvd@ine BEOVidedt tTHPpIng 708 §bei PREWT t he

val | porddiait Healut-Besghagbes, 13, tt‘?ig%ﬂéuﬁ@@ié’aéﬁé‘?nbe@&f)t. 2le WHGLEPY the
cl osure nenber 20 is clanpingly fixed inits -
pressure in the venting channel 7 can be measured by means of 2

third conduit 43. As 2 pneumatic pressure source, usually a shop-
site provided pressure source is used; however, it is possible to
provide a separate pressure source as well. Moreover, connected to
the second portion 7b of the wenting channel 7, an underpressure
source is provided for forcedly venting the cévity of the castiﬁg
mould. |

In oxder to vent a cavity of a casting mould (not shownf“;ia
the venting valve 1, the latter one has to be put into its opeﬁ
position, as shown in Fig. 1. For this purpose, an overpressuré=is
created via the conduit 41 and the channel 29 in the left port;én
10a of the pneumatic chamber 10, resulting in a movement of thél
valve disc 23, together with the closure membexr 20, to the rigﬁé
as seen in Fig. 1 into the open position shown in Fig. 1. Thereaf-
ter, an overpressure amounting to about 100 bar is developed in
the hydraulic chamber 13 via the conduit 36, resulting in a bui§¥
ing of the wall portion 14 of the chamber 13 towards the valve‘
shaft 21, whereby the closure member 20 is clampingly fixed in its
open position. Now the other side of the valve disc, i.e. the
right side as seen in Fig. 1, is subjected to an overpressure de-

veloped via the conduit 42 and the channel 28, resulting in a




open position. Now the other side of the valve disc, i.e. the right side
as seen in Fig. 1, is subjected to an overpressure de- veloped vi@a@g 8P 2005
conduit 42 ‘and the channel 28, resulting in a 2 6 SEP 2005 -10 pneunatic

bi asi ng of the valve disc 23 and, therewith, the closure nenber 20 in the .
direction towards its closed position. It is un- derstood that all elenents
of the venting valve 1 are adjusted to each other such that the closure
menber 20 is reliably held by friction in its open position under the

i nfluence of the defornmed wall portion 14, even if the valve disc 23 is
fully pneumatically biased towards thel®l osing direction of the closure
menber 20. The venting valve 1 thereby is in its venting position, in

whi ch aignesmdtgasbsasiegpeltihelwglvar disuck2dmbntinerewstl, oftie tdiesuaei t y
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directly or indirectly,. for eni.n the rel ease .val ve 38 openi ng t he
rel ease va hvéjta 8" ?H%Ho%§t5 %feefgﬁgém?nm?%e% ad irﬁiéﬁﬁ%gi/ejiﬁiiys
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cl anping actjon on the claosure nmenber 20 is released and the pneu-
matical [y bi 288d"CFoWtE &aeifbér TD6TFRY ripi i y Hoveatirg IS i&Fen 1nposi ti on
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absorbing the kinetic energy of the cTosure menber 20 in the sense of a
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absorbed by the resiliently defornlng Internedi ate por- tion 24 of the
val ve dit§&123 hyprreafhediisosensphedVal ke diadder3one generates an

electric signal which is used, directly oxr indirectly, for opeﬁing
the release valve 38, By opening the release valve 38, the over-
pressure in the hydraulic chamber 13 is suddenly removed, because
only a very small amount of hydraulic fluid has to be released off
the hydraulic chamber 13 in order to enable the elastically dev:
formed wall portion 14 to resiliently move back in its originai
position. Once the wall portion 14 has moved back, the frictioﬁal
clamping action on the cleosure member 20 is released and the pneu-
matically biased closure member 20 is rapidly moved f£rom its open
position to its closed position.

Assisting this movement is the valve disc 23 by absorbing the
kinetic energy of the closure member 20 in the sense of a resil;‘
ient stop member. In other words, first, the collar 25 of the
valve disc 23 abuts against the cover 11, and then, the kinégic
energy is absorbed by the resiliently deforming intermediate por-
tion 24 of the valve disc 23, For this purpcse, the valve disc:éB
is manufactured of an elastic material having high self dampeﬁing,
whereby the elastic intermediate portion 24 is designed such that
it is deformed only within the limit of elasticity of the mate-

rial. As a material for manufacturing the valve disc 23, particu-



is manufactured of an elastic material having high self danpening, r
the elastic internediate portion 24 is designed such that it is%%@ﬁﬁgﬁéﬁﬁg
only within the lkemt of elasticity of the mate- rial. As a material for
manuf acturing the valve disc 23, particu 2 6 SEP 2005 larly conpound fi ber
materials are useful because they are light- weight and because their
characteristics can be easily influenced, for exanple as far as their

i nner self danpeni ng behavior is con- cerned. The assenbly val ve

di sc/cl osure nenber is designed and di nen- sioned such that the val ve head
does 22 not yet sealingly contact the-¥alve seat 9 when the collar 25 of
the valve disc 23 has cone to a rest on the cover 11 of the pneunatic
chanber 1barishwemponed Kinetimatawiegy transaefikdahausegthhyg atesiignt-

novenent . |0 i bsorbed in controlle nner..
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f ormed quﬁ%w&pe i nfluence of the kinetic energy still inherent to the
cl osure nenber '20 to such a degree that the valve head 22 sealingly rests

on the valve gSkat aSsefiLy ey MEGcYCaAbousE hdiervalsvaedi§le@dand MivBhCh
the valve seat 9 is sealingly closed by the valve head 22, is maintained
as | ong as- A% AR tB@ErEg%sYa‘éfl?r gead goes pyMmol yeby ssahtngly tgpptact

pneumat i cighamber 38atl pshead e RRAUARt PS SRR FRN VR asEA%0E haLlRnuUr e
menber 20, it could be possible to use springs for this purpose. Mreover,
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menber 20 undeg@%he L nfluence of an electric volt- age. It is understood
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or a flat valve could be used. The essential advantages of the venting

val ve as§§ﬁﬁmﬁt&ﬁd9hamber 10, the valve disc 23 is further elastically de-
formed under the influence of the kinetic energy still inherenﬁ to
the closure member 20 to such a degree that the valve head 22-
sealingly rests on the valve seat 9. Such deformed state of the
valve disc 23, in which the wvalve seat % is sealingly closed by
the valve head 22, i1s maintained as long as a minimal overpres-
sure, e.¢. 5 bar, is present in the pneumzstic chamber 10.

Instead of pneumatic means for biasing the closure member'ZO,
it could be possible to use springs for this purpose. Moreover,
instead of a hydraulically deformable chamber wall portion 14, for
example plezo crystals could be used to clampingly frictionally
fix the closure member 20 under the influence of an electric VSlt—
age. It i1s understood that a venting valve assembly could be pfo—
vided, comprising more than one venting valve 1. Furthermore, in—
stead of a disec valve, a cylindrical valve or a flat valve could
be used.

The essential advantages of the venting valve assembly and,
particularly, of the venting valve according to the invention may
be summarized as follows: |

- The venting valve is universally usable beczuse the cldsing

thereof is performed independent of the applied process, i.e. in-




particularly, of the venting valve according to the invention may be
summari zed as follows: - The venting valve is universally usable becggsemgg
the closing thereof is performed independent of the applied process, i.e.
in 2 6 SEP 2005 -12 dependent of the operational paraneters of the casting
assenbly and the casting material. - The closure elenment is noved fromits
open position into its closed position reliably and very quickly, i.e. in
the region of 1 - 2 nsec. Thus, the venting valve has to be closed only
when the casting cavity is conpletely filled. - The venting valve is of
sinmpl e design and conprises but a few hovable parts. Mreover, no gaskets,
springs etc. have to be provided. Therefor, it is very conpact, needs
near | y nolepgngert ohdihee operatiora] ingslpetads iaf dhe beshimufactembdyd at | ow
costs. ERugt tg%rrgggtlﬂ - atfess;a large venting cross section. - The closure
el enment is decelerated in a controlled manner; resulting in an increased
service |ife of Thhechaswrengleagve is mprred r Hrawd ldt@spgﬁnow@rtstommyto

advant ag r J 5 i ti.an 005 -1
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nance, it is reliable and it can be manufactured at low costs,
Furthermore, it offers a large venting cross section.
- The closure element is decelerated_in a confrolled manner,
resulting in an increased service life of the venting valve. ,
~ The round design offers many advantages regarding its in-

stallation.




channel neans seals said venting chanber neans against the an22qﬂgip a5
at nosphere, characterized in that it further conprises first ' &m
frictionally |ocking said valve closure nmeans in said open position and
second nmeans for biasing said valve closure nmeans towards said closed

posi tion when said valve closure neans is in said frictionally | ocked open
position; wherein said first neans fﬂf‘frictionally | ocki ng said val ve
closure nmeans in said open position conprises a first chanber neans

|l ocated in said valve housing neans adjacent to said val ve closure neans

and a first hydraulic or pneuna&;%ERéeééqig_source nmeans connectable to

sai d chanber neans for generati iC or pneumatic overpressure in
said first chanber neans, said first chanber nmeans having a wall portion
means el astically P eTent wa®| €2 L veo RErEEb A TPy SRIBIRT grads mMePriiAirgshonse
to sai d hyvershilnge velve pneanmt heviover pr essur ehgenegatedninasdi d fiensing
chanber neamsnbert heda@lBy fddagblional | ¥alockbng: sablsMa) VReShDSUL € vieBBDSg 2. A
| port | R By o AL e PRt e
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adapt ed t otperrds said closed position when said valve closure means is in
said frictionally locked open position; wherein

said first means for frictionally locking said valve closure
means in said open position comprises a first chamber means located
in sald wvalve housing means adjacent to said valve closure means
and a first hydraulic or pneumatic pressure source means
connectable to said chamber means for generating a hydraulic or
pneumatic overpressure in said first chamber means, said £first
chamber means having a wall portion means elastically deformable
towards said valve closure means in response to said hydraulic or
pneumatic overpressure generated in said Ffirst chamber means,
thereby frictionally locking said valve closure means.

2. A wventing wvalve assembly according to claim 1,
characterized in that said wall portion means is elastically
deformable to such a degree within the limits of elasticity of the
material it is made of that it returns to its former undeformed
ghape once said hydraulic or pneumatic overpressure in said first
chamber means is reduced, thereby releasing sgaid wvalve closure
means.

3. A venting valve assembly according to claim 1,
characterized in that said second means for biasing said valve
closure means comprises a second chamber means located in said
valve housing mweans, a second pneumatic pressure gource means
connectable to said second chamber means for generating a pneumatic
overpressure in said second chamber means, and a valve disc means
located in said second chamber means, directly or operationally




pneumatically biased in closing direction of said valve closure neans by
sai d pneumatic overpressure generated in said second chanber n@ah<SER.2086
venting val ve assenbly according to claim1, characterized in that said
second neans for biasing said valve closure neans conprises a spring means
bi asing said valve closure neans in closing direction. 5. A venting valve
assenbly according to claim1l or 2, “Haracterized in that said val ve
housi ng nmeans conprises a valve channel neans, said valve closure neans

bei ng WDanbﬂné&%@' ved iBai8ai ¢hival verghaanely, %nsanandaéégt%dflrcét ghanber
means at ﬁé&mat% g' Masselgrﬂyng%&q] ;a'aﬂl gve Chénnel TR cq

venting va Ve as accordin ri a pressure
rel ease val“?%nshe s SZdSptRAFUrat ‘édﬁgﬁrfflffegs%ﬁer%“@ﬁﬁ‘?% Irlrg ssé‘llﬂ f45cepd
chanber ne&h3"RgfdMefBereby, to release the frictional |ocking of said

val ve closure neans within a predetermned tinme period. 7. A venting valve
assenbly according ho ekatfly 1 @l ddschbBey CQOPSiENBY &oSerRSQimnNeEANS
adapt ed tocdetLHert Bea PEESRRAGE gtaldce,%&bﬁtg peLeri aly 1 Py Sald wenti Rgachannel
roans upstLealal ahd oHAlVS.S 89UbE: APANS. AN ePH AL AR LY, Lot ed o

said pressure rel e? venti ng valve asse y accoralng
to clai m 1™ haras %ﬁ?%%&lFﬁCT¥E& sai d val ve closure means conprises a
val ve shaft neans and a val ve head neans connected to one end of said

val ve shaft neahs, Asavehbiabyvevdioad semndblserrcngdasy atel gdeie lel enedt. 9.
A venting vhhwe-tassiesd| yn ackoy ddigl tv@lebahbudiy fbansChanpeiessl zedraiet hat
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cl osure neanstléyi a. uﬁ% sec 2 i ge correspondlng o the cross
sectional SRapeof s% P ar et tiadel WHi¥%E *sai d val ve head neans

has a circul ar
6. A venting valve assembly according to claim 1, further

comprising a pressure release wvalve means adapted to reduce the
overpressure in said first chamber means and, thereby, to release
the frictional Ilocking of said wvalve closure means within a
predetermined time period.

7. A wventing valve assembly according to claims 1 or 6,
further comprising a sensor means adapted to detect the presence of
casting material in said venting channel means upstream of said
valve closure means and operationally commected to said pressure
release valve means.

8. A venting valve assembly according to c¢laim 1,
characterized in that said wvalve closure means comprises a valve
shaft means and a valve head means connected to one end of saild
valve shaft means, said wvalve head means serving as a closure
element.

9. A wventing valve assembly according to c¢laim 5 or 8,
characterized in that said wvalve channel means provided in said
valve housing means has a non-circular cross sectional shape, said
valve shaft means of said wvalve closure means having a cross
sectional shape corresponding to the cross sectional shape of said
valve channel means, while said valve head means has a circular
cross sectional shape.

10. A venting valve assembly according to c¢laim 9,
characterized in that said wvalve channel means provided in said
valve housing means has a polygonal cross sectional shape.




cross sectional shape. 10. A venting valve assenbly according to claim?9,
characterized in that said valve channel neans provided in said VARVBEP 2005
housi ng means has a pol ygonal cross sectional shape. 2 6 SEP 2005 -15 11. A
venting val ve assenbly according to claim1 or 8 characterized in that
said venting channel means |located in the interior of said valve housing
means conprises a first and a second¥enting channel portion, and said

val ve housi ng nmeans conprises a valve seat neans | ocated between said
first and said second venting channel portions and cooperating with said
val ve head neanﬁI 1%. A venting val ve assenbl agcordingcﬁo,clain13 or 8,
characterized in that "SAFH"Val 98" di S85HEHYs TCCGMMect8d 96 8aild “vaPve
shaft neanshafaqtesiesl Hppbait esa! sEdindl voamedld Hedds,locshed V@l veedi sc
means bei ninatdptredt t s ide vphet revisé Y | Beagyse canmd selsos hf instopedi ngeandd
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assenbly aggprdisRdttReflalBrdded 1eRALaCiRLWZE0-dt shhaka RAIAcYAE WRndi 85
means Coméhmlaﬁgﬂio@{s aHEaé‘ébﬁ%%y%gg awg%has%tcf%%é%eﬁ%{‘ﬁe elastically

deformabl e interfrediate portion nea apted to absor e kinetic energy
of said valve closure neans at_the end of its closing novenent. 14. A
venting val ve a%%en%lVeﬁééﬁﬁdVﬁbV?oaéﬁ%ﬂﬁﬁlg¥x@€ﬁaﬁﬁcgérF%éﬂmiﬁ tPat 8sai d
val ve di sccharanterdnsd sits Yfata sgatevirabe @bad mpamisghsi neererdiedd&wpisagd

char act eri stlws, sipifef eicabtyaof 18s endpoppukiteben mater ralve theadAmeanti ng
val ve assepbly @CGRr dikg teakd abdnk?, adapRalachehb Zgfeind tti RAL 15 abgbmakbye

di sc rreansbb,§h ri%l gﬁéﬁﬂl& aﬁ@%‘f&&%@ dEPec,chlogsV&% Vs%.iﬁl O3 E NEANS: means.

13. A vwventing wvalve assembly according to c¢laim 12,
characterized in that said wvalve disc means comprises a collar
means serving as a stop means and an elastically deformable
intermediate portion means adapted to absorb the kinetic energy of
said valve closure means at the end of its closing movement.

14. A venting wvalve assembly according to c¢laim 13,
characterized in that said valve disc means consists of a material
having high internal dawmping characteristics, preferably of a
compound fiber material. '

15. A venting wvalve assembly according to claim 12,
characterized in that said valve disc means is releasably connected
te said wvalve closure means.




