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|nvent|on ﬁ“a venting val ve assenmbly for casting nDuIds conpr|5|ng
a venti Q& WW“ ng a val ve housing, a venting channel Io t he
interior yalve housi ng, and a val ve cl osure nenber id @@w

i nterior e Val ve housi ng and adapted to nove between an oper

and a closed position. In order to reliably avoid the occurrence H?ﬁhlr
inclusions in the finished casting during the casting operation, the nould
and the cavity in the nmould, respectively, have to be vented during the
casting operation. Thereby, not only the air contained in the cavity of the
moul d has to be allowed to escape, but i¥r addi tion it nust be ensured that
al so the gases escapi REnTERE) VAVE 2B rine S kbR IcARS Afd Movdip@ rermoved from
the nould cavity. One of the problens in connection with venting die
casting mulds can be seen.jin the requireoent that the venting valve of the
val ve assenbly be closed as late as p055|ble In order to ensure that the
nmould cavity is vented until it is fully filled with liquid casting

mat eri al , but Thisapresent aneentiprbgedessded ahmnuiirtwiv@lorasaisagmbday ghazal
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channel . |Ie varve prston i's noved by ?éﬁ} r|V|ng nmeans 1 n a
first klrhbuﬁlngabma adapnhd|E$.mddmebeaweenpastapenﬁpasxt&onndnaladclﬁsedalve
assenblles | O{)eratively connected to a power pick-up nmenber that is
operated ét by the liquid casting material flowng fromthe cavity of
t he noul d -2n order to reliably avoid the occurrence of air inclusions

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 ¢f the mould has to be allowed to escape, but in addi-
tion it must be ensured that also the gases escaping from the lig-
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 cavitv is vented until it is fully filled with
ligquid casting material, but that it is alsc to be avoided that
liquid casting material enters the venting valve.

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 movable valve piston for
closing the venting chanrel. 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 vzlve 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 kinetic
energy. Suitable driving neans for the above nentioned first kind of valve
assenblies may include pneunatically or hydraulically operated driving
systens for noving the valve piston. The nonent in which the closing of the
venting valve is initiated can be determ ned, for exanple, by nmeans of a
sensor that nonitors the |evel of the nould cavity. However, one difficulty
observed with such systens consists in the fact that the closing operation
takes a considerably long tinme because the signal initiating the closing
operation, nostly an electric signal, hgs to be transforned into a
nmechani cal novenent, for exanple into the operation of a servo valve.
Moreover, ihe6 tHe JHHISE cAbnabDsi Nigetdly YRR hBJuYal ¥ s fighdlRatpuspose
of operating an actuating nenber that is operatively connected to the valve
pi ston of P¢heC VARG val ve, a predeterm ned system pressure nust be
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are of a QUI?E conplicated design and requiré -a nig expenﬁlture, nor'eover,
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di ecasting noul ds, conprising a venting channel, a venting valve |ocated in
t he vent itﬁgi’nct?afnﬁePeéﬁﬂ ‘é?jl‘fﬁ)é’rséﬁlﬁg ﬁé‘éﬁ%sf%rc_h’(ﬂpoé-innéyf"ﬁémv%ﬁ???Rf%aWe.
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the novabla ghesuhe ehevend: fford Re VBt bPeh S48 10RN8REDYe boEPdRAGH,
transmtter is designed as a push nenber” having an operating stroke that is
limted F@S&lﬁﬁaétFéna%fa44k¥¥ﬂﬂﬁ§kéeﬂéyb%fd&§§é&°ﬁﬁﬂ6u@ﬁeﬁ§t%%%-dBV&EIe

el ement Qfhdehec¥BAL ERGL VAIME vAYRELCQYSENLT s G RSUKe sehRIBAl cQfpliditedent i ng
valve is freely novabl e al ong the path exceeding the operating stroke of

t he iwpa@?5ﬂ€§n§ﬁﬁtF%§?l¥§uﬁtqighoﬁéPﬁP?#@P#ﬁﬂmﬂ?%@@ﬂﬁFisébeﬁ.%RﬁwﬁPbJECt
transm ssi0ReMeAbenef 0Ly AN RLLE hNIpt Bt { S aG dnR UL € s PERIIE, idmRact
transmtter to the novabl € cl soure nenber of 'the ventlng val ve. Even if
such a v&Rivegasarwel besamial lypsearése vtk ylqadlti abPy - i AU praktiteconds

remains desir ahlealfe SRIdAIY 2pgl LaeLhons; Ak biengper ou rEGUdRA AL

cl osing the venting val've would not be sJ%p ied from the novi ng casting

mat eri al falémeclipsed spedigddny odviclenvaivomadedflsndanental fornul e for
calculating t ' .G, enargy = 12 e g i-.ahl e :fot

cl osing the vgﬁtgggggiﬁﬁ 3§T%Etggp%%%EM%ﬁ%%ﬁ%%%aggﬂg%dizn h§§%%|§%i%§ of
the cast prgsablertal redizst verywgrdsk adringreads rehaebideveninaldes ener gy
m ght not,; &?“E%'&f&é‘é t%”%%r WGErEALp hinf gy rr%%FﬁrQF’Séﬁt%%‘%‘ﬁ]%d'#' Qh3e
particul aily in"the case of low casting material nass and/ or Tow Tl ow
velocity of the fluid casting material, to close the venting valve within
the required tine period. On the other side, in the case of high casting
masses and/or high flowi ng velocities thereof, a high energy inpact can act
on the inpact transmtter, with the result that the transmtter and the

cl osure nmenber hit the end stop and/or the valve seat with a high speed; in
view of good reliability and |ong service life of the venting val ve
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-5 wards the closed position when the valve closure nenber is inits
fractionally | ocked open position Wth such a venting val ve assenbly, the
val ve cl osure nmenber can be brought into its closed position extrenely

qui ckly, because the time required for releasing the frictional lock is
very short and because the valve closure nenber is already biased to
quickly nove in its closed position. In a preferred enbodi nent of the
venting val ve assenbly, a venting valve is provided having a chanber that
can be hydraulically or pneumatically pressurized and that incorporates a
wal | portion bulging towards the closurg_nmenber in response to the
overpressure in the chanber to thereby fractionally | ock the cl osure nenber
in its opennpgsidriciyh theopbyaté henaaldntpagt valve iadtast, i eakl yesiefgf mabl e
to such a degree within the | nlts of elasticity of the material it is nade

of that FPEPRELrREGTDY £LPoF A& UHILIEHEY ERale ARVETt RECKYER dAHeTor

pneumat i gsoyesPIRES Wieh B hhRbehasbaleviiatieHYCat ddierelytieheasidre-t he
val ve cl osure nmenber. Conpared to venting val ves disclosed in the priaor

art, it Pgeﬁottveeafmtéagt ERBUPEH-THS ta PEES SUPRT Tid) SrindBahr fhgtancd 68dre
menber f he8 o |k angheqanfe YR BB G cthat Be f 4><5»$ér P cRLAB méRo&ae the
cl osure nenber to nove fromits open to its closed position; rather, only
t he pres§hferedt tMed vehBRBEr me@Rex héheedarting dfa:J{Y@h andegdel tchan-t he

wal | porti o0 @fad rl%ec%ﬁ?ﬂ\gnpé(f‘?e EJsa%falfs ny Y1 PAGK He@okg! Eﬁéel}.cpﬁcc' osure
menber which, in turn, suddenly noves its open to its closed position.
Such pr eS3%F T ERGEriich Bas %%a%‘tfrﬁf Gﬂ?ﬁeﬁenf—mgl‘fﬁs&v&ncén pydex thmtinmg a

rel ease ualyge He 23 khentl 05t Ndidd FR10E LHSA;L, 238601 Y. 2 GRUNLEd from
the detection of the casting material in the venting channel up to the
conpl et | Bt KEPRLREEPAGTOf LhhevaRHipg, VehVebe substantially reduced, as
conpared to pifyic@RSh¥nKkNEIY Ve ishg MaLHeo§§§%nQEh%§ asseﬁb(¥1ﬁéf%rred
foll ow ng, an enbodi mnent of the venting val ve assenb according to the
|nventloﬁovﬁqqeq@efpﬁrFﬁéFl@@s@#¢QﬁﬁilnﬁnFﬁul@§£HQQmP§l§éngh® %ﬁﬁﬁﬂﬂ@anylng

dr aw ngSend oyl @Nvehtng luafindis RakaROLE U ddlertaahl BREnYT SPlantoyenti ng
val ve: Fig. shows a view of a detail of the venting valve of Flg ; Fig.
3 shows %FQ#*ﬂﬁsm§é@§|éﬁalCk@%wvaﬁthﬁhﬁevéhmgrﬁFlﬁﬁ v@hef oFexpting meRaA al ong
the |incoduftidde dpaft Ocrdh QWSO ELOSS SAELLARAL o VLGN afg e venting
valve of Fi'g.” I, taken along the line B-F in Fi@g. 1; g%q%is ows a
schenatl%aﬁqllfl%maﬁﬁréﬁloﬁid‘twm |f|rémv'éh%|m@ﬂ\ﬁh|°@§l§¥s€wmyt gentistiows a
| ongi tu ec n epti n f 1gn
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can be sel&f ite the BPEMPFY, ClIringeRiPRenV Rl EhE venpERgeRlve. o@ﬁérelaYve
housi ng &41%@%%95&%% éllal.,\ge dQ|3§ @@é &dmquméﬁnéf%ﬁ%gaaﬂ gyplde a

cl osure nenber 20. The front end val ve "housing 2, 1. the ri1ght
si de t hese®STings s§selei Bhat gis J;lml:freér @QI aldtragittionacy ewhe rﬁj‘—ltﬂ*@rrﬁer bg
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al so communi cat es he val ve channel via a val ve seat
over, the closure elemeat oX the venting valve is 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 closure member of the venting valve.

Even if such a venting valve assembly operates very reliably
in practice, it remains desirable in certain applications that the
energy required for closing the venting valve would not be sup-
plied from the moving casting material alone. As is clearly evi-
dent from the fundamental formule for calculating the kinetic en-

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



The venting chanber 6 is | ocated between a first portion 7a of the valve
channel 7, communicating with the cavity of the casting nould (not shown)
to be vented, and a second portion 7b of the venting channel 7 opening at

t he upper side of the valve housing 2 into the anbient atnosphere. The
above nentioned second portion 7b of the venting channel '%radially opens
into a valve chanber 4 |ocated upstream of the valve channel 3 and adj acent
to the valve seat 9. The back side of the valve housing 2 is provided with
a pneumatic chanber 1Qthat is closed by neans of a cover 11. Mre over,
t he val ve housi ng conprises a hydraulicgachanber Z3 surrounding the val ve
channel 3. The hydraulic chanber 13 is provided with a relatively thin wall

portion 14awhik cledaatls doheneahyes Ciang] the VedUBEit{feof HfHLIRAGR1AE Rite-
overpressure_that can be created in the interior of the hydraulic chanber
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channel 3po@SpéALATA 3RBR LAdEE JcerkalfOWR¥GKorhblé Sopdalisigoedntinal oddle
enlarged illustration of Fig. 2 is heavily exaggerated for 'the Bake of
clarity. RBFeRERTln insthe Beshoted Phapstingaharerdakarss, apd/eeried n
fields of fﬁ&PHé?l%IdiQ@ gk the ¥enid nbMahvendrekPalise s cﬂ%%%%ﬁe”‘v“@ht‘:‘ﬁ%

instead of a uid medium for creating an overpressure in the hydrau
chanber 18alYe witihincsheexeTut hed ddgre Piréad: hQur e | athelrasbde’ thathe not

have a |1 gh4d ngr BN sttt RBsIdd Blidb-0h;  bhee valie, hanagkid, the valve

cl osure nenber 20 I's | ocated, nov etweefl. an open position and a

cl osed pogheient, andighoenekay Fimpackt icani astopentippsinpast. tThassivser.e
nenber 2 qup{'s Tya shaf t i i a .22
acting agw%.coggaggﬁgé¥ ¥§ﬁeaﬁé %égh%%§¥heglgédﬁggﬁ, qﬁ%réeh¥ﬁﬁg§§ﬁg$nel 7
can be closecrat stthep wativerselat Blvief seeguivied,a viidh tspeedesuht vidsatomo
casting erialy.can e t rQ he first rtion 7a.of the ventin
channel 1 oraetlﬁ(eé%\:}'éﬁgg %xl&lgnﬁ%’{g frggh’&%fn??? h(ggstehceoryg n%&ipg i gﬁf‘?% b E’et“ﬁ'e
venti ng dchignnedhisd. ishbighherumdskiofabllee val ve shaft nenber -21, opposite to
t he val ve head,nenher 22, is_povided wt val ve di.sc_nenper 23, connected
to the shaft %Eﬁﬁggoﬁi’bﬁtn%%ﬁgl5%3§C§L?gmf59;pﬁﬁﬁfn}aﬁﬁgea 7 SRR 23 i s
provi ded wideh aa venrdngf eaknt | &d seedlllyafc25¢casetng npvdsisawhiop c@mriles unds
wel |l as an el astically.deformabl e int diate portion.24 The, val ve disc 23
i s locat graeﬁsﬁiiﬁeufsﬁfjeﬂl%rt%ft %g“aﬁﬁegﬁggi tg%h%&relﬁ}e%ﬁgpeﬁ/ I?Chveecgal ve
di sc 23, wy idueckiwt Brivhetlod agisre poetirbesn 2€0 e dlesedyvpds tdet, tihele-
influence of a pneunmatic medium both to the right into the %gn osi tion
shown i n PERAGItEEROm T ‘ﬁd‘:?%ﬂ@e PEFELI AR P e&éedlpSsi’r’i“g e Rfs
pur pose, tHhao deBaghebs 28 Zstirgy pbHPYdeds Wb opeR hataré her pnrumBakke
chanber in front of _and behind the valve disc 23, respectively. Fig. 3
shows a ¥s&258EL#bnal view of the venting valve 1, taken along the line
A-Ain Fig. 1lToARe€BNtHEs SARD dthe bbjscel AW priagkhtt hevemd e ghannel 3
and the valve shaft nenber, 21 have an gssentialky polé onal cross sectional
shape. AYSHGSt 2eVEREIRAI CHIR FHFETRIVanPhger 1 HADY FRELIGEY vEORESMY @an be
easily rempedgl talve NEavwirly & shakk ABEOEMg Z2hdy reRBYhigchdb & NwaZéd
fixing the valve disc 23 to the valve shaft nenber 21, w thout the need of

ret ai ni ng™t f8eyERYES AT Mentie M o308 | MRIPITHe LPARTE s AR EAFretRGT 198 BAnnot

rotate i Rhth@a¥abVeoesiineing duhOcht Sn@Ssait itdlel YeROLNEOfdmHAYQSand
sectional shape. Moreover, an essentially polygonal crgss sectional shape
of the v& Val¥Ramhesule MERASF ACCPRRPI Yy, CHYT idtesAaF BE oBR® ritp ot fRes-
closure mRRbeRa20daftdl ¢h mfRMBYBeR! O Soil o Rk oXi e 1 dthqnkent i ng
valve 1 taken along the line B-Bin Fig, 1, illustrates the |ocation of the
portion 7EREEngheharpr} mproeRtielth?; veRFInT Whamber pitRaphdanRientt BAC t he
portion 2Bs8h.the yeatd ng shanpek: ¢ beads Ok nkhgehoUSE Nhan¥] 5¥01Ls
opposite si des thereof. In the fol low ng, the fundamental design and the
oper at i ofh6f VeRelnemhaRParalage1asseibt 2 ianthatrgePhere expl ai ned, wher eby
reference is yRAS$LD: Fitthe 3enshAW NE1R SCHRIBLLC chh) HSEdAt4:104+0fehAS
assenbly, and to Fig.. 1. Besides the real venting valve Z the venting

val ve as$erbEyieohptdisies l@cddRgoFN8OVPIET crlgisivy el Berbed 1h thife 9PSRePPOr of
the first;pobhi oy ieind BRUENELAG LOANEICHE valYeMEADS. AL ddipesRsOr SO,
the intrusion of fluid casting material i'nto the venting channel ? can be
detected. Moreover, a control unit 32 is provided, conprising a hydraulic
pressure source 33 as well as a pneumatic pressure source 34. The hydraulic
pressure source 33 is connected to the hydraulic chanber 13 by neans of an
advance conduit 36 and



-9 a return conduit 37_ Furthernore a rel ease valve assenbly 38 is

provi ded, conprising anongst else a release valve 39 inserted into the
return conduit 37 by nmeans 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 from
the sensor 30, synbolized in the drawing by a connection 40 running from
the sensor 30 to the release valve 39. In order to enable the valve disc 23
to be actuated pneumatically, two conduits 41, 42 are provided, running
fromthe pneumati c pressure source 34 t@-the pneunatic chanber 10. The
under pressure in the venting channel 7 can be neasured by neans of a third
condui t 4B8a¥ds atlpnelmsteidc ppses somn ewlsaurthe, vadwal Eyoausdhapsittear psovhdets
pressure goyégﬁm;;7us§%hkh wever, égijf%npossible to provide a separate
pressure sSource H el r 88VerE°tonécted to the second portion 7b of

t he venting chartielsuzh anventden@resiswy assenble, | sherwlivie dlioshreonetistdy
venting the cavity of the _casting nould. lL.n order to vent g cavity or a
Casti ng HOTE PR ARCGRWTIT0: SLF nEL O (g OAPD ottt T DA ke eGP be
put into thé ©REN RREJieanfoasrshesind thedrrictFofal NiccPUsPesey SHort
overpressure is created via the conduit 41 and the channel 29 in the |eft
portion 18R4 FPCIIRE HITEEnERL L chutbere METPREsHFt #hELITY PIFAPEEAL IBECEHe

val ve di sgov3,ird qgat kebsett Botheisl osure nenber 20, to the right as seen in
Fig. 1 into the open position shown in Fig. 1. Thereafter, an overpressure

amounting to aBbdt PFeEepERdi @RrAidSFedti Ahe nEe A NGV ec REABBPLYA i a t he

condui t 3ent B ivMd1R@G LB BroUl Gdthdidghe wWRbhp@PrEHan ckh @ hpershpnber 13
towards the valve shaft 21, whereby the closure nmenber 20 is clanpingly
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fixed in F35lb5m BFESFEFoA2 L NOWIHREWGHFER 3PdethAt tiearmoratesse, valk. “the
right side,asi eehiigink Gowards fre SURsGCECHah0e AN P RIJYRSRUES Eiyel oped
via the conduit 42 and’the channel 29, resulting in a "-10 pneumatic
bi asi ng ofverrrersure dnsthe3champen er &Werpby t el el ionald yndabsrt2e ¢ko-t he
di recti ong,t.qnay | close 1 44.Q0 ) i er.st.0Qd 1&h ment s
of the vesnl%l ng e\c‘j%le\ffaif %F% g%%?t%é %Pgnéaghéf)%%g’r %Jec%gtlﬁa?bfﬁ%&%?}bsgure
nenber 20=izstiglaldll yefiekdabie fid ctuchnai Aegree oplerhipogittei damheers tH@s~
| nfl uence. ol dihe detar fedoypll OTId BRaldos ety if: W NALVRCLSE 23S
fully pneumatically biased towards the closing direction of the closure
menber 20:ndeformedt ishgpeabnes 1thehdrvsispul9ci or | prewmaitiicng@vespkessre iim whi ch
air and [ ecti \ r d.c i ff, t ity of the
casting T HrEaen s Syl e SO L Sl el REoFREe
casting dperaticgparAd Soovemsintheadyssi Ajsotesed din Fae pgichedrtheltsémsor
30, the |ald &l e AeRer o5, AN, o gRLELG ! ONR)o i h.ligqusedi odiTegthy or
i ndi rectly,” foor' 6peni ng e release valve 38. By openi ng®the release val ve
38, the Owar (firessar @othked hinvthy diraulnilecebdnbeatd Xirstsuddentiyr r esroaredle

because I very small_amount of _hydraulic fluid_has.tgo he released off
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| arly conpound fiber materials are useful because they are |ightweight and
because their characteristics can be easily influenced, for exanple as far
as their inner self danpening behavior is con cerned. The assenbly val ve
di sc/cl osure nenber is designed and di nensi oned such that the val ve head
does 22 not yet sealingly contact the valve seat 9 when the collar 25 of
the valve disc 23 has cone to a rest on the cover 11 of the pneumatic
chanber 10. Thus, the kinetic energy transmtted during the closing
novenent to the closure nmenber 20 is absorbed in a controlled manner. Once
the collar 25 of the valve disc 23 has_gane to a rest on the cover 11 of
the - pneumatic chanber 10, the valve disc 23 is further elastically

def or med underir heei Bbhuenceg pfad hendddiakbhe enefily wdridiln 2gl RReKENhs S IRe
cl osure nenber 20 to such a degree that the valve head 22 sealingly rests
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val ve seaénde ito 0@l begb¥psehpsed &é/avlﬁ:%s\lab.ﬂewlhﬁétd 22, is maintained as
|l ong as a m niml overpres sure, resent in the pneumatic
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chanber 10. | dsead éhoﬁﬁeﬁn%ﬁﬁiﬁ lfé?°Eﬁ%ﬁﬁ£tY%ﬁ%aQﬂ GsUeBt¥%ber 20,
it could - pepossible to use springs for this purpose. Mreover, instead of
a hydraullcally def ormabl e chanber wall portion 14, for exa Ie pi ezo
crystals coul diife ds&Bov® &laky mfl @ Kedetiondltihe fMentimg @gggar@f ngirtber 20
under the jnfluence of an electric voltage. It is understood that a venting
val ve assenbly coul d be provi ded, conprising nmore than one venting valve 1.
Furthernore, ifigteddsbpws @l%ﬂpiﬁﬂaﬁgtlanéwlYxﬁw|QﬁﬂthﬁaW¢et@ngavilvﬁ afal ve
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parti cul of t e venti hg val ve accor o the invention may be
summari zed as Figl-| §wshows Thecnast isegtiahed veewmb gheaveptisabyaltrecduse
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Fig. 5 shows a 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 central
valve channel 3 adapted to receive and guide a c¢losure member 20.
The front end of the valve housing 2, i.e. the right side thereof
as seen in Fig. 1, is provided with a venting chamber 6 communi-
cating with a venting channel 7. Moreover, the venting chamber 6
also communicates with the valve channel via a valve seat 9.

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

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



dependent of the operation paranmeters of the casting assenbly and the
casting material. - The closure elenent is noved fromits open position
into its dosed position reliably and very quickly, i.e, in the region of 2
- 2 nmsec. Thus, the venting valve has to be closed only when the casting
cavity is conpletely filled. - The venting valve is of sinple design and
conprises but a few novable parts. Mreover, no gaskets, springs etc. have
to be provided. Therefor, it. is very conpact needs nearly no mai nt enance,
it isreliable and it can be manufactured at | ow costs. Furthernore, it
offers a large venting cross section. _7. The closure elenent is
decelerated .n a controlled nmanner, resulting in an increased service life
of the vepying Mal VRlve Ee@s&fégnéo%eﬂ@@ of Bgﬁﬁﬂﬁf&’ a@a&as&agsssﬁ%gaﬁmﬂg
its in stallation. -13 PATrEZ3T CLAI M5 1. venting val ve assenbly for
casting nba¥ dshe coRyie shaghalvanting val ve neans having a val ve housing
means and a ventd hgachATher ARANS: | 0faledbbi dak dy Y@l VP hausiRg I peARS, A
venting channel means located .n the interior of said valve ﬁou5|ng nmeans
and commuvid BatRergiwint B 4sahdcheftcey Witamedvenshasnehnd. dndsryshel o8fter
means | ocgled 4 1O veBheEL 0L o1 pAl ARl DAUSLAG: MeANs and adapbed o be
novabl e between as open“position in Ich said venting c anner -means
connect s sypdrhuigwt iohgmbRanber hearshin Welilhpoatbornt4d dtsosisiseiealandder
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further covpri sigs ifsi ngtlemeansd fOratf rihet ieodakbyd| Drkistyrasdioth wdl Fegcl s e
means in said pen it nd secand ns.for, biasi sai d.yal ve_ cl.osure
means toﬁggggjggi&agggéééggog?gi%ﬁs\ﬂ%ﬁ%wggig*egf%i'gﬁﬁg%Pgrﬁeéﬁsl?st?ﬁ“%aid
frictionandted adleed iopeanposke i zense, in certain fields of application of

the venting valve 1, to use a gaseous medium instead of a fluid
medium for creating an overpressure in the hydraulic chamber 13.
In this context, the expression “hydraulic chamber” shall not have
a limiting meaning.

In the interior of the valve channel 3, the valve closure
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 comprises 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-

quired, with the result that no casting material can penetrate

~d

from the first portion 7a of the venting channel 7 into the valve
channel 3 and into the second portion 7b of the venting channel 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, connected
to the shaft member 21 by means of a screw 27. The valve disc mem-
ber 23 is provided with & circumferentizal collar 25, serving as a
stop member, as well as an elastically deformable intermediate
portion 24. The valve disc 23 is located in the interior of the
pneumatic 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



2. A venting valve assenbly according to claimZ, characterized in that
said first neans for frictionally | ocking said valve closure neans in said
open position conprises a first chanber neans | ocated in said val ve housing
means adj acent to said valve closure neans and a first hydraulic or
pneumati c pressure source nmeans connectable to said chanber neans for
generating a hydraulic or pneumatic overpressure .n said first chanber
nmeans, said first chanber nmeans having a wall portion neans elastically

def ormabl e towards said val ve closure neans in response to said hydraulic
or pneunatic ic overpressure generated ign said first chamber nmeans, thereby
frictionally I ocking said valve closure nmeans. 3. A verting valve assenbly
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generating a pneyratic overpressure in said gegond chanber eans, and 2
has the advantage that the valve disc 23 can be easily removed
from the valve shaft member 21 by removing the screw 27 fixing the
valve disc 23 to the wvalve shaft member 21, without the need of
retaining the valve shaft member 21, since the valve shaft member
23 cannot rotate in the valve channel 3 due to its éssentially po-
lyvgonal cross sectional shape. Moreover, an essentially polygonal
cross sectional shape of the valve channel 3 favors a clamping,
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, i1llustrates the location of
the portion 7b of the venting channel 7; particularly, it can be
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 operation of
the venting valve assembly will be further explained, whereby ref-
erence i1s made to Fig. 3, showing a schematic illustration of the
assembly, and to Fig. 1.

Besides the real venting valve 1, the venting valve assembly
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 is connected

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



_ said second chanber neans, directly or operationally connected to said
val ve cl osure neans and adapted to be pneumatically biased in closing
direction of said valve closure neans by said pneumati c overpressure
generated in said second chanber neans. 5. A venting valve assenbly
according to claim?2, character ized in that said second neans for biasing
sai d val ve closure neans conprises a spring neans biasing said val ve
closure neans in closing direction. 6. A venting valve assenbly accordi ng
to claim2 and 3, char acterized in that said val ve housi ng nmeans conpri ses
a val ve channel neans, said valve cl osuge neans beings novably received in
sai d val ve channel neans, and said first chanber neans at |east par tially

surroundinge @il JHMBLCRAINNSLFRAAR . £ A68RBREBIvY R & ATl Beageor di ng
to claim?2, further conprising a pressure release valve neans adapted to
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overpressure present in the hydraulic chamber 13 can be realized.
The operation of the release valve 39, i.e. the opening thereof,
is initiated by a signal from the sensor 30, symbolized in the
drawing by a connection 40 running from the sensor 30 to the re-
lease valve 39.

In order to enable the valve disc 23 to be actuated pneumati-
cally, two conduits 41, 42 are provided, running from the pneu-
matic pressure source 34 to the pneumatic chamber 10. The under-
pressutre in the venting channel 7 c¢an be measured by means of a
third conduit 43. As a2 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 casting
mould.

In order to vent a cavity of a casting mould (not shown) via
the venting valve 1, the latter one has to be put into its open
position, as shown in Fig. 1. For this purpose, an overpressure is
created via the conduit 41 and the channel 29 in the left portién
10a of the pneumatic chamber 10, resulting in a movement of the
valve disc 23, together with the closure member 20, to the right
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 bulg-
ing of the wall portion 1z of the chamber 13 towards the valve
shaft 21, whereby “he closure member 20 is clampingly fixed in its
open position. Now the other side of the valve disc, i.e. the
right side as sesn in Fig. 1, .5 subjected to an overpressure de-

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



6. A venting val ve assenbly according to clains 2 and 7, fur ther
conprising a sensor neans adapted to detect the presence of casting
material in said venting channel neans upstream of said val ve cl osure neans
and operationally connected to said pressure rel ease valve neans. 9. A
venting val ve assenbly according to claiml, characterized in that said
val ve cl osure neans conprises a valve shaft neans and a val ve head neans
connected to one end of said valve shaft neans, sari val ve head : neaps
serving as a closure elenent. 10. A venting valve assenbly according to
claims 6 and 9, characterized in that s&Pd val ve channel neans provided in
sai d val ve housi ng neans has a non-circular cross sectional shape, said
val ve shahéumeains kdfa ssaigd ofakvie ¢d bedrdd ste@insahdyi tige fewiirtdss thectlosate

shape corresponding to the cross sectional, _shape of said val ve _channel
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val ve channel mneans provided in said val ve housi ng means has_a_pol ygonal
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terial has reached the sensor 30, the latter one generates an

electric signal which is used, directly or indirectly, for opening
the release wvalve 38. By opening the release valve 38, the over-
pressure in the hydraulic chamber 13 is suddenly removed, because
only a very small amount cf hydraulic fluid has to be released off
the hydraulic¢ chamber 13 in order to enable the elastically de-
formed wall portion 14 to resiliently move back in its original
position. Once the wall portion 14 has moved back, the frictional
clamping action on the clesure member 20 is released and the pneu-
matically biased closure member 20 is rapidly moved from its open
position to its closed position.

Assisting this movement is the valve disc 23 by absorbing the
kinetic energy of the closure memker 20 in the sense of a resil-
ient stop member. In other wordstﬁgirst, the collar 25 of the
valve disc 23 abuts against the cover 11, and then, the kinetic
energy is absorbed by the resiliently deforming intermediate por-
tion 24 of the valva disc 23. For this purpose, the valve disc 23
is manufactured of an elastic matexial having high self dampening,
whereby the elastic intermediate portion 24 is designed such that
it is deformed only waithin the limit of elasticity of the mate-

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



serving as a stop neans and an el astically deformable internediate portion
nmeans adapted to absorb the kinetic energy of said valve - closure neans at
the end of its closing novenent. 15. A venting val ve assenbly according to
claim 14, characterized in that said valve disc neans consists of a
material hav ing high internal danping characteristics, preferably of a
conpound fiber material. 16. A venting valve assenbly according to claim
13, characterized in that said valve disc neans is rel easably connected to
said valve closure neans. .Ae.A .AAl.Asn .AfE . A . Afns. An. Als. A
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pneumatic chamber 10, the valve disc 23 is further elastically de-
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formed under the influence of the kinetic energy still inherent 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 valve seat 9 is sealingly closed by
the valve head 22, is maintained as long as a minimal overpres-
sure, e.¢g. 5 bar, is preseant in the pneumatic chamber 10.

Instead of pneumatic means for biasing the closure member 20,
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 wvolt-
age. It i1s understood that a venting valve assembly could be pro-
vided, comprising more than one venting valve 1. Furthermore, in-
stead of a disc valve, a cylindracal 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 Zollows:

-~ The venting valve is universally usable because the closing

thereof is performed independent of the applied process, i.e. in-
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resulting in an 1ncreased service life of the venting wvalve.

- The round design offers many advantages regarding its in-

stallation.
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PATENT CLAIMS

1. A venting valve assembly for casting moulds, comprising a
venting valve means having a valve housing means and a venting
chamber means located in said valve housing means, a venting chan-
nel means located In the interior of said valve housing means and
communicating with said venting chamber means, and a valve closure
means located in the interior of said valve housing means and
adapted to be movable petween an cpen position in which said vent-
ing channel means connects said venting chamber means with the am-
bient atmosphere, and a closed position in which said venting
channel means seals sa:id venting chamber means against the ambient
atmosphere, characterized in that that it furtherx cémprises first
means for frictionzlly locking said valve closure means in said
open position and second means for biasing said valve closure
means towards said closed position when said valve closure means

is in said frictionally locksd open position.

2. A venting valve assembly ac¢cording to claim 1, charactexr-
ized in that said first means for frictionally locking said valve
closure means in said open position comprises a first chamber
means located in said valve 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 ox
pneuma+tlc overpressure generated in said first chamber means,

thereby frictionally locking said valve closure means.

3. A venting valve assembly according to claim 2, character-

ized in that said wall porticn means is elastically deformable to
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such a degree withain the limits of elasticity of the material it
1s made of that =t returns to its former undeformed shape once
said hydraulic or pneumatic overpressure in said first chamber

means 1s reduced, thereby releasing said valve closure means.

4. A venting valve assembly accorcding to claim 1, character-
ized in that said second means for biasing said valve closure
means comprises a second chamber means located in said valve hous-
ing means, & second pneumatlc pressure scurce 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 secord chamber means, directly or operationally connected to
said valve closure means and adapted to be pneumatically biased in
closing direction of said valve closure means by sald pneumatic

overpressure generated in said second chamber means.

5. A venting valve assembly according to claim 2, character-
ized in that said second means for biasing said wvalve closure
means comprises a spring means biasing said valve closure means in

closing direction.

6. A ventinc valve assembly according to claim 2 and 3, char-
acterized in that said valve housing means comprises a valve chan-
nel means, said valve closure means being movably received in said
valve channel means, and said first chamber means at least par-

tially surrounding said valve channel means.

7. A venting valve assembly according to claim 2, further
comprising a pressure release valve means adapted to reduce the
overpressure in said first chamber means and, thereby, to release

the frictional locking of said valve closure means within a prede-

termined time perioa
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8. A venting valve assembly according to claims 2 and 7, fur-
ther comprising a sensor means adapted to detect the presence of
casting material in said venting channel means upstream of said
valve closure means and operatiocnally connected to said pressure

release valve means.

9. A venting valve assembly according to claim 1, character-
ized in that said valve closure means comprises a valve shaft
means and 2 valve head means connected to one end of said wvalve

shaft means, said valve head means serving as a closure element.

10. A venting valve assembly according to claims 6 and 9,
characterized in that said valve channel means provided in said
valve housing means has a non-circular cross sectional shape, said
valve shaft means of said valve closure means having a cross sec-
tional shape corresponding to the cross sectional shape of said
valve channel means, while said valve head means has a circular

cross sectional shape.

11. A venting valve assembly according to claim 10, charac-
terized in that said valve channel means provided in said valve

housing means has & polygonal cross sectional shape.

12. A venting valve assemply according to claims 1 and 9,
characterized in that said venting channel means located in the
interior of said valve housing means comprises a first and a sec-
ond venting channel portion, and said valve housing means com-
prises a valve seat meang located between said first and szaid sec-

ond ven*ting channel portions anhd cooperating with said valve head

means.
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means.

14. A venting valve assembly according to claim 13, charac-
terized in that said valve 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.

15. A venting valve assembly according to claim 14, charac-
terized in that said wvalve disc means consists of a material hav-
ing high internal damping characteristics, preferably of a com-

pound fiber material.

16. A venting valve assembly according to claim 13, charac-
terized in that said valve disc means is releasably connected to

said valve closure means.



