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CHECK VALVE LI P SEAL FOR AN | NJECTI ON MOLDI NG MACHI NE
TECHNI CAL FI ELD The present invention rel ates,
w@ewepalory, to a check valve for a netal injecPCDIA2005/000711
NotEEGR VREVENEIP' SHAE POR!ARJINBREIAEN AOEDIRECMACHINE
partircurarty, but Not exctusivery, tne tnventrom
relates to a seal for such a valve and particularly a
l'ip seal for such a vaEgENIGACKEREXHDD OF THE | NVENTI ON
The state of the art 1 ncludes many check val ves for
both plastic and netal injection nolding nmachi nes.
TheV%tEseanyn@Entheﬂer@ﬂe¢bsVMQﬁﬂBmﬂﬂhyﬁﬁﬂdsiach@mklyalve for
a m'e@atlh nge%?tt n%ﬁ/d{r%;'ﬂqﬁgéhlﬁ@sgﬁd%fémcé’gllﬂnﬁ“erjnécklx{]ne, and
met al 1 njection environnent lastic 1s
moreu @@é@écé}ﬁ@rddesm{ﬁ refhderelupawet Ny oldre squ:n@am relates
to MbLigD mBtakschArs GHQUehQB&e%aQBQcG§¥§l? HUQEp|§$@I for such
viscosity so that any tol erable gap nust be nuch
a V&h¥fter than an acceptable gap for plastic nol ding.
This requires nmuch tighter tol erances for netal

mol ding. Up to t AL isf-actory sea

for a check vaIé§§¥§é§§§ﬁa$£ﬁgﬁg+2§!E§2i§§en

devel oped. The check valves in current use do not
Thesa§ﬂ§‘€@0toqr | Lfemeste t g dudle d ek eMBALSK Of dBFds | @Wr  botn

ﬁ% pass | eakage and the ability to w thstand operating
pla %ﬁlﬁW%w%ﬁRﬁ#ohﬁ%ﬁ?t%ﬁ%tmp%ﬁéﬂﬂsQﬁ&@%ﬂﬁﬁy hifhdde many of

thefechaneed |aadidy, woer cabt&@@abwrwyanqml Ofhe plastics

t Th heck I tl
envy EPDRRRbI | T aflfonal t| 11 and et *Bo Tipl AL of {BAeCt ion

envieadnagtto skibssantidk dpsﬂumtvoacoﬁstmmdnm@bmgnot tend to
£10§3%H éﬁboﬁﬁéflaggp$educﬁ§?9eh”nkﬂﬁuﬂgOQHQth%%ﬁ“hotter and

sat1s ry part he folTow ng patent referenc
havgrea meyshedamtedt i Viesetsslenl $agthptepnat itads @l rgay must be

mucHV§h5§@E§ tH§nP@he%bd@ﬁ%@%a@4%ﬁg§syﬁﬂ ﬁf%htf%,méi@§560 This

| washita describes a piston seal forned one S|de
reqyf FaS pEEBn HHERY S TRE LEFSP6R Shady ALl (Hpkidty. | Up to the
preSéﬁEaeeméecﬁbVBﬁglafbaterOB@aMWﬂﬁrtdﬁthﬁﬁ% vdhee for metal
mol&gggthgoréégg Heve ope . T?ﬁesgﬁécksvg ngre§gegurrent use do

not satisfactorily meet the dual requirements of very low

bypass leakage and the ability to withstand operating within an
environment that imparts extremely harsh mechanical loading,
chemical reactivity and high temperature. The check valves

currently used have a very short operational life and must be

replaced often leading to substantial disruption of the molding

or casting process and reduction in the production of

satisfactory parts.

The following patent references are representative of sealing

alternatives currently available.

US Patent 5,865,442 issued Feb. 2, 1999 to Iwashita describes a
piston seal formed upon one side of a piston body. The piston
body has a tapered surface receiving a back portion of the
seal. The front portion has a lip. The seal 1is compressed

against the wall of the cylinder by the combined forces applied
1
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agai nst the wall of the cylinder by the conbined
forces applied iby the tapered surface and oi
w@e@sdmoes on the |ip portion. The seal is vul ceai/zacos/000711

by QHEGEEgeEth B8y PLEL0ANGUS; Pab 8Bk sgrd48n38Re i%He?oé\Eﬁon The
Tayl or et al describes a plastic seal that

SeaFslﬁDVHéaaPh?%daaGPSEQQ 5A Bhpi BEBROMThe seal has a
lip portion that is forced into tight seallng cont act

it h b I b CDr
us RaATeTonad o re precBRc R batent 41936 578 | enkF et al
desbloybed a 1198@stDcTrsaaaki debgti hes robdad i ngtassengirpove on a
plsE8£ Se@ﬂh‘ ”gs shadd -4 T@?g g@&a%ﬁp@h%ecs i% ffch[séed into tight

seal'i ng r|ng avi ng Cross-sectiona

sea¢bngi gankerenvakl a @@@@@fpetm Ry Fingdphawy mcaion of an O-

rln?eﬁgggkhgngahggeghgr9§§t§gct|onal configuration. The
wo rings interface along the L-shaped portion. The

Y-shaped seal is made of rubber and the L-shaped ring
Us @atpoltytstaHf, 3760r esbybentiov . U3 ,Pat@dd 4074%033 describes a

ssued M 0 988 de crlbes a seal assenbl
Seah ub ef?ﬁﬁ%%%‘me 5. SR MPSt Ghon- e?gstoﬁg?lcségé|Comprlses a

flretenEﬂQahaBga huimgor theomnirepcured KOShheepustonoaadsantlonal
con@y%ﬂ@ﬁg£¥n ﬂﬁﬁ@g %%ﬁéﬁdpQé&i?HgS??hb”%ﬁW1%%g%9H%QA§r?lly L-

the cyl 1 nder A secondary Sealingele
shapgd} |qr@ﬁ§-ﬁépé|lo|n§lsm%w1tl@tﬂ@ pi §h8n tavd Hetghesnherface

alofxE_USt%}Cé cgn_tsaabehl ppcp@ﬂ@@{w thaheswgdneg%wag@alt h€s made of
I r 0 10N O I's
rupBgnndotheolothongt. 1165 eBoBoratertrn Bptarhylene.

describes a |lip seal that has a series of concentric

Us 91%99&?? fored g% the S &Sy @he 1485 cou 'Bl.% a seal
the wall of aago ymeric ody e each of t
assepbéienées t cabhes rahealse Wﬁlllsi p Seal Birpta non elastomerlc

sea@%gl emeﬁén%wbeoaﬁ@m}o e f dhampapuw gl Bee capabbe and an

mnthstandlng heat, pressure and corrosiveness
OUtWﬁQSWeé e el d%‘ﬁgr‘%re?%tb%‘i‘t§eahm9%Ye\?é’r‘Ha@&ﬂﬁ%|Wlth the
cylihaerapyref themeceuldhopesatla matd sdmeitorot yréfidient metal
is PLESHLG T UoSCLhQN SRd i ng JABChii e 8OV TONEBNL: o conical 1lip
portion that snugly engages the skirt portion of the first

element.

US Patent 5,507,505 issued Apr. 16, 1996 to Stein et al
describes a lip seal that has a series of concentric grooves
formed in the surface of the lip contacting the wall of a

polymeric body.

While each of these references teaches the use of lip seals in
a particular environment, none of them would be capable of
withstanding the heat, pressure and corrosiveness involved in
molding metal parts. It is even doubtful that any of them
could operate satisfactorily in a plastic injection molding

machine environment.

There is a need for a check valve in metal injection molding

and die casting that is durable and can withstand the high
2
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There is a need for a check valve in nmetal injection
nol ding and die casting that is durable and can
wowrdalasb@nsl t he hi ght enperatures, injection preBSL/ICAZ05/000711

temﬁ@gaEQEéQS'YﬁjQEMiBQnﬁ?QEsﬁ?gse55805b¥?5¥1§83é§v3P@nment and
ection channel to prevent the backfl ow of

effﬁﬁ#%%ﬁlﬁeﬁaﬁlﬁnPBeth@]gaﬁbe epﬁpﬂaértauprﬁaeﬁﬁethe backflow
of Iﬂh@Ctrh@DtéxﬁfQ}@call\brhﬁuﬁ the abeypiref erencdd rpatiaRtisg the

eck v ye_sea vice at
in3 88 S e REARFr od t UOBFT obfi vEPS sABPVEUCKe SeEREgRY Patents
desgalibe duchegki mpéoki ceadf mmet a seﬂlnngrmﬂvncéﬂhmﬂwabould be
modgglg@E g@VE@¥%%NtIQ%l§re%%%h n '(H]F%ﬁgégesvgfve during
Inproved seal for an injection nolding or die casting
injagehPRechnBctabrénpardi®aldrly, a lip seal for a check
ring of a check valve for a netal injection machine.

In particular, t ' tion praqvides seal for a
check val ve of a Emiﬂﬁﬁﬂziéﬂnnises aring
having a rear surface engageable with a surface of the
Thevalvestotblock %kOMIOf CJec ion nat%%ﬁﬁ Jégo an fe Eor
pagsagemay and "a “groov SNt ericor of & '& T Cunt er'entt al
injsatfase ohotdengi nger Theligy oove séxirgnds mechdwer dl ynd,  more
parHe{?{lériQf\’\@leﬁugfe%Qe f%f th%h\é%lé’erln eof rﬁ’e@ktlé@]g valve for
al'so provides a check valve for a nol ding nachi ne. The
a mehatklipapgeipRsmMaCkiRfr portion and a ring portion

novabl e al ong the sten1port|on between a nelt channe

open.position.,and a channel , cl osed pos tlon
T O A RS R e e T RS SRS RRER I
of pnrhaﬂduﬂmemgcb@ne,thabpexamnmaeqeaelne&gmmavnmg a rear
surEBEECCABaGULET o ChIEHIE CLEPELAL BETELOMOLuLIES hDdck e 10w of
irection to provi sea ween the rin
lﬂ]@@?@@@n Bateriadl | iphot hennaedi he. PE#@EEEWEEKI@F¢IGN groove
1nt€E1$HEo@Réwkwgﬁuﬁf%&@h%&ﬁle@Q@@d@@ﬂ&fcﬁhéfgaﬁgeseﬂﬁe groove

i nvention will now be described with reference to the
exteRdBnhBAYIAGIHY alf APs2 FATUATChSUEF&Ce 197 SRR %ﬁﬂv@rew
of an injection barrel of a netal |nject|on ol di ng

g??hl 2?? g‘%"g lf\sl S Paroc\;f) Ss SeaCt Ic ne%lk Vlvea ve %o@rl g molding

machine. The check valve has a stem portion and a ring portion

an

movable along the stem portion between a melt channel open
position and a melt channel closed position. A groove 1is
formed in a forward face of the ring portion. The groove, in
operation, receives melt to force an outer circumferential
portion of the ring in a radial direction to provide a seal

between the ring portion and a wall in the machine.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will now be
described with reference to the accompanying drawings, 1in

which:

FIG. 1 is an end view of an injection barrel of a metal

injection molding machine.
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cross sectional view along section 2-2 of FIG 1 with
wa2@aeato7val ve in an open position. FIG 3 is BCT/CA2005/000711

FIGdetﬁU 8¢ CLOSS §E6t IQNAl; LW 30 88Ct40h 3ok I Bre  parrel
FIG 4 _showing the inproved check valve in"the closed

ass%%g}ylgﬂr ??G%nleFEl%ﬂ BAYIYRSWNBFRERR - check val ve

shown in FIG 3 . FIG 5 is an isonetric view of the

check r|ng for sea e _check valve. FIG 5A is
FIGL o b PEREF  SEERAOPAtnd (oo S Hhgee B o SR -Ps oy FIG-
witknd oheskotalhe thegk opey.pssixXiénis a detail ed cross

sectional view of a further enbodi nent of the inproved

check val ve. DETAI LED DESCRI PTI ON OF THE PREFERRED _
FIGEVBODEVENTEtS) 1Ble coiose S i loperent i oFPd $¢etion 3-3 in
FIGPr £S§RbwiRyenht OdmptblcBecXPkai8efe DEreh8atigted position.

within the context of inproving the function and

durability of a check valve that is configured for use
FIGL n4daibasneénassesbl yf ofhanchagectsdne mphdvngisysiem 3.

for the nolding of a netal alloy, such as those of

Magnesium in a sem-solid (i.e. thixotropic) state. A
FIGdebaillsedrdeszmiqitdigh oiew hef cohst checkorr iavgd foperstdbimg the
che@f SgvgLal of such injection nolding systens is

avai l able with reference to United States patents

5,040,589 and 6, 494, 703. Notwi t hstandi ng the
FIGf 058005 Ng, cAOsSUEHCL i Bha Bt 08w OBE t BBe 0ERGERI rubglity

of the check valve of the present invention is

intended, or its conpatibility with other netal alloys
FIG(e5H. 14l am aud) vZewcof etlte ) chdbke bangel assenbly of a

prior art injection nolding systemis shown with

reference to FIG I|A The barrel assenbly 138 is shown
FIGt 0 $ncluder afledladdgst e capsisndsiecdii opadr evien0 @t haanfurther
emb@diBEn €Yo NEhé Cahp POV Ed 1484cRr vangsd therethrough. The

barrel assenbly is shown connected to a stationary

platen 16 of a clanping unit (not otherw se shown) .

TheDBTAELEE SPESCRIPTIONUDEITHE PREPERRER EMBODIMENT (S)

screw 156 arranged therein, for processing and

transporting netal feedstock, and as a neans for
The astumngitareng@rahdoperation of the present invention will be

explained, hereinafter, within the context of improving the
function and durability of a check valve that is configured for
use in a barrel assembly of an injection molding system for the
molding of a metal alloy, such as those of Magnesium, in a
semi-solid (i.e. thixotropic) state. A detailed description of
the construction and operation of several of such injection
molding systems 1is available with reference to United States
patents 5,040,589 and 6,494,703. Notwithstanding the foregoing,
no such limitation on the general utility of the check valve of
the present invention is intended, or its compatibility with

other metal alloys (e.g. Aluminum, Zinc, etc.).

The barrel assembly of a prior art injection molding system is

shown with reference to FIG. 1A.
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subsequently channeling a nelt of nolding nmateri al
during injection thereof. The screw 156 i ncl udes a
wheddcoado7$ | i ght 158 arranged about an el ongat ePCT/CA2005/000711
TheCylbéPPélcaésé’&QﬂlporM@n 199 sHdrfan POLHARLS BAE e1ongate

screw, not shown,”is confjigured for couplln with a
cylipdyacassdianiel nddOshbikh &y axf8hwaf Bl podt i ghl ofoore  148A

arrhh@edCIt&‘&réiﬁrlo%gﬂhclnf’l‘kgélr]eﬁrf@l Beeempilpg i cm@dm connected
rative portion %1“ t he check vg}

: 0, A onerat ve, 188
© |as %‘i’?‘%ﬁ%’é%lwn PSRE of® aCf ofuat PRt g Wade Otherwise
shoshpul deth&2 hafre hae4§Aren/s 166nfiperedr rned asspﬂbhyela&th the
scré{}c'l%%esa?rgﬂé% %@' L Pnthat, s P&éééé?ﬂ&

I nt ernedi ate é machi ne hozzl e fron
metghe B&EMSILordo. THedbapsel aheafde@%nclf@ctes acqwiylating  and

subPagsageyay é@aﬁﬁé@ﬂﬁﬁd 5heﬁéeltd1r 9N @l reoNREeks kA€ during
barrel bore 148A wt conpl enentary nelt assa eway

inj¢aBECqr FRRGEATT hrTS‘th?ctI]’?é” neechi e & 123! hetght 158

arr@ﬁgédga\lfﬁmthabhrted@i@atﬂée bar 1 edir head Eddryclpmiﬂslc&m 159. A
nvvardal ]it]ape}::l n éJOI‘tI on to tranS|t| Qn the di_a

te3hf Fhe nel't pass %/ 19t hé rrucﬁ'hr?ar ower rrgf)p lgured for
coupassagewayh 1458Cdxftheheanaembﬂne, nougte dHawn ,Thearckntr aforward

por?@éﬁ 348A A Lbeehankel ]s40cérmfic?\gfédafl3'rmf&e]1%1%dea check

roma corrosion resistant mat such )
valege|1qG o TRP tOPPFREEEE HI9E tHRY ePLs U r sheCkat €21, 160 is

arr?ﬂ@@@nll%_‘l rm;tﬁlﬁ r@fhn a rﬂd‘xk@rdaaﬁeeﬁlraélt@acéu%&t %‘Snoulder 32 of
ncone m e corrosive r r e e

they BPRF LTk e RBEaPoREre 2ohEptfofsFonbEindepetinprErL head 2
thaassentpos i3 ndrat iovaenediateonhactmadiiing heopele df44 and a
froFPlghago@akﬁg'%afP@ﬁ 553'fﬁé;ﬂ%ﬁﬁ%f"ﬂ{ﬁdpﬁoiﬁgiuags a melt

ngs or coatl ngs barre
prasgagevaur dd farrapupecitheramberrughsotirate epnoeatisnuttey barrel
bor8etialgaf apdst ogk dd?ﬁﬂ%r?céz%ﬁdmébf 0hs sra\e_,*ew%lg,om 8é hatranged
is |ocated through t.op- rearélfortlon of "t he barrel
thr%@h hBe ?ﬁ&%“eTﬁ‘é’ZfZé@d 1¥r-odth&inekt PR PRIt bR kthrough

thel Maxrndie hena 128Anefludes baimir&lnwhé@ilyThEalﬁéﬁﬂﬁqud@ﬁﬁon to

t hep. sub uent | roces into mat eri a
crap RS e B AT R R R Therhsr T RERabEsRspr tephe much
narsevew 166 ti rraooperedy ohd0ft loft Hehdanaehiber @ok484, 144. The
cen@Pglbgeggnﬁ@%%!%%¢¥¥g' %rfgfr§@6 1E%§u@%%t%;ﬁlnlng 12 made

pr ovi a series of heafers,nof shown are
frora”aan@@grgqsbﬁ@ é%ﬁ}ﬁa&\ﬁlﬁﬁt%é%@lon sfch has StelliteTM, to

protect the barrel substrate material, commonly made from a

gﬁangPortlng

nickel-based alloy such as InconelTM, from the corrosive
properties of the‘high temperature metal melt. Other portions
of the barrel assembly 138 that come into contact with the melt
of molding material may also include similar protective linings
or <coatings. The Dbarrel 140 is further configured for
connection with a source of comminuted metal feedstock through
a feed throat, not shown, that is located through a top-rear
portion of the barrel 140, not shown. The feed throat directs
the feedstock into the bore 148A of the barrel 140. The
feedstock is then subsequently processed into molding material
by the mechanical working thereof, by the action of the screw
156 in cooperation with the barrel bore 148A, and by controlled

heating thereof. The heat is provided by a 'series of heaters,
5
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| ength of the barrel assenbly 138 and heaters 150
al ong machi ne nozzle 144. The injection nold includes
wa@took®emrs one nol di ng cavity, not shown, forneBCT/0A2005/000711

not CkASHnCOPRSE ak-oN, beLueen SQHﬁbeHEQEBE¥aH9HQHnEortlon of the
i nserts shared between a nDId , hot _s

lenghl afnbl@ RBETRAl RSE2BP1The3RoRrBICBRAtAART LPAcRAABE Bachine
nozgbeelphate assenbly with at [ east one core nol ding

insert arranged therein. The nold hot half 125

includes a cavity plate assenbly 127, with the at
Thel| gagtectnenc onpl@néntangesavitt ylemd tdi agei medrtingy raamgetdy, not

sho&HerefBrmgHunH dt d%gzﬁﬁa6Eef5{fgwerb§¥§£§H118§mpIE3entary

ruhner system 12 6 provi des a means fof connectin
molgdng pASSAfEwapaIasChetvens Bl fecnbdzhal f44ngit Rhown, and

a mbma @btl@@a&wﬂn%rﬁ&ﬁ%nﬂo@aVbBde%blkhﬁﬂelddégJa core plate
nown, the runner system 126

assﬁﬁ955e %hthf§Et gggﬁﬁltPn@roﬁoﬁﬁt Pahfer9 alBgpgt arranged
thetgbnerTha eold spturalér1abyinthedesoamealytknplateehssembly

dlst buti on ans., In oper at the core.and cayity .
ol i g T RoBH o SEtpett o Shemi e S kPl el snsert
arrehaﬁpedhposln»omounoeﬂotn1atfaeasbfoaernnhdrcaystymfb26. The

runﬁ@?e'éﬁ}é&n@ng2%happfc§\glc§ehse gE'IEeé’rflsm%loqj n@o%&@fi% trl]'le melt

received fromthe runner system 126 eration; the
PasHagArAE hH8G| ef14hke WaFHénBaﬁPéFlﬁs§éﬁbwy h3ghpsat least one

mol@mg@geavmya fmr Utﬁdebuﬁblngn Stakrkbe.i Nsectd oPommdsl v known,

st th ted th I d
thead?g%gﬁélﬁégﬁi e i%gctT%%lg%fggg géﬁtgﬁFe§”g3”Wﬁ&l—dr0p hot
runhapecta onodfl trhwnneel,t)a. chiel nebdiag prrocess gﬂﬁenaltgmmonly

knojﬂﬂd eegﬂt A% %chl%fn Ime)a %St ajb:la' S%B%n 2 nf lt%v& ocore and

Into the rear en
caVb*aVr@plgMog nlin)sew@ﬁkm@p@raéielshéara rfgglcén@lqm%@@mgd clamped

posEB?oHEt%b freadst ek 1kake ankﬁlﬂ@iaoeaqlmwifdﬁ aldinthg and
t he ogeratlon (i.e. rotation and

ShaPéPgaEPFoﬁ{]dﬁ Q%em%%? W 188 ERAe LT GFCEIYRS tigrom the runner

systeansport the feedstock/nelt, through the cooperation
of the screw flights 158 with the axial bore 148A,

al ong
In operation, the machine nozzle 144 of the barrel assembly 138

is engaged in a sprue bushing 55 of the injection mold whilst
the melt is being injected into the mold (i.e. acts against the

reaction forces generated by the injection of the melt).

The molding process generally includes the steps of:
i) eétablishing an inflow of metal feedstock into the
rear end portion of the barrel 140;
ii) working (i.e. shearing) and heating the metal
feedstock into a thixotropic melt of molding material by:
a. the operation (i.e. rotation and retraction) of the
screw 156 that functions to transport the
feedstock/melt, through the cooperation of the
screw flights 158 with the axial bore 148A, along
the length of the barrel 140, past the check valve
160, and into an accumulation region defined in

front of the check valve 160;
6
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the length of the barrel 140, past the check val ve
160, and into an accunul ation region defined in front
w@boobloaoocheck val ve 160; b . heating the feedstBCRCA2005/000711

materigl, ﬁéatin&reﬁgl%e%b%Q%c@ sthsdanti als PPFEtEPRVOLs along
the barrel asse 38; iii) closing and cl anpi

; ng, of
t he |nJec?l%ﬁbﬁﬁ?ﬂzhﬁivﬁgrt?9§ Phj ke hgripe assembly 138;

aceiimyl ateds PRyt ahdr oLughpihe aachh@elﬂQééteoﬁ4ﬂoaadha1ves,
into,the. |n%% tion

| d_ by a for a at| n f ,
thePhor b aBEE 9 BB, fariify AY4E fgt by Pedinath fep machine
vondgzia th@4auukba§nnnnldhag cayetylby tmm&d by a forward

applLfatheRopf cgushal Bedel,niggti on pressure (i.
pac |ng§ V|§ eni n the ' njection nold, once t he
2 il

moV ded p@PFlﬁ@é‘, idW t BRYugeRaEn Tob| |V@g}d<§>f ithe the at
i nneststonmap&gngw ¢avi§ym\@} afhd hepplided iRRN t offf OBLstained
th e |n£ect|on \Y

|||é gtlonally condi ti oni ng
of 1PA8 Fh?BcPF%ﬁSHB?d fof - aPeGhLBYUENt 1ol di ng cycl e

(evd) ap@penamgonfoth&oh@;@@uammamnmﬂu)oncéhﬁhétﬁpsded part
thgreggiiggflfgokﬁggu E gﬁgtcggilgﬁFs§qg§nt %Eeggbgnmold

r@@@Weryemovahepéa§heh@Q§d§@sRﬁrﬁ|ﬁﬁmmgt@mdlpaektngn mold;
of ;e at least one nold cavity (i.e. steps iv) and v

)) are comonly. known as “injection' . The check val ve
16®1th‘t>ﬁ>6h%n%bliél F@thlﬁéo%FWaPé fthgnsigbiactoforgneld for a

i nfabkbguaseuRblai hgncyegeonealy .t Bpplieatieh bAemold release
barrel 140 but otherw se prevents the backfl ow thereof
du??ﬁﬁ he injection of the nelt. The proper

functioning of the check valve 160 relies on a

Theprgﬁég%e gkffﬁﬁggﬁglpgtmgenvg SmQE|Bfonm8iEhe%o§ldgubsequent

here r behind the val ve during recovery,
injgagiAnghét-¢n f$eRPS dukl ngnidhj ddtlilonpre Tkemgondat ukgown  as

‘reaedeeper ayhereak %hteYQ't%%Js Jreck Malnee adPrp a@@lxg of the at
|n% tion nol dlng is described in Unlted at es
leaﬁﬁtéHFE 8%6 ggﬁn. e. steps 1v) and are commonly

known as 1njectlon .

The check valve 160 functions to allow the forward transport of
melt into the accumulation region at the front of the barrel
140 but otherwise prevents the backflow thereof during the
injection of the melt. The proper functioning of the check
valve 160 relies on a pressure difference between the melt on
either side thereof (i.e. higher behind the valve during
recovery, and higher in front during injection). The structure

and operation of a typical check valve, for use in metal

‘injection molding, 1is described in United States patent

5,680,894.

Referring to FIGS. 1 and 2, a portion of a barrel assembly of
an injection molding assembly for a metal molding machine is
shown in accordance with a preferred embodiment of the present
invention. FIG. 1 shows an end view of the barrel assembly
while FIG. 2 shows a cross-section of the assembly including

the improved seal of this invention.
7
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Referring to FIGS. 1 and 2 , a portion of a barre
assenbly of an injection nolding assenbly for a netal
waoredodiomm7iachi ne i s shown in accordance w th aPCT/CA2005/000711
preferred enbodi nent of the present invention. FIG 1
shows an end view of the barrel assenbly while FIG 2

As SREWR alcFégs- gectd ARG MPaksenbl 2 FrRERRA ngotARrrel 4 by
boltnpeavied es@indifng hitsrduytenssd on. é\hénﬁbwn 6i.n FAgca‘thy plate

head tt b bol t
(o, BBRtthg EnFECARTER CoChTere 8. TRAthA (i giages. OF bolts
exténdinghémﬂb b@kﬂthﬁ%&ﬂ 8 0 tHeebatenl 2Read 2 byhexdansalve is
attgghg8|&8 t%%?é%%l&% lJ 4335*5§35cg$§ f§§n%g§wﬁf1n FIG.

ve 'S attach to an |nJect|on SCrew suc
1A By std?ree@cl%e%howﬁmeph:l GIngAZBy k$r éatsedq tomgasle its open

positﬂgn23hb§nfB&C%%é‘ﬁ%ﬁégﬁﬂéfbﬂﬂﬁﬂlﬂxﬁ%ééfﬁb§h@%ﬂrgﬂatlon of
the pressure Of nelt provided by rotation of

thej $crry HanhBf ﬁlPaal”}?alnnJe? ﬁel“!a’m?orer‘g?la%d‘%nﬁetrﬁéoé’rdt "in the
artThe el tmdltowsl dig ouphotibr pass ags shefenarit vl giesslders 31

31.and .32 .and ong th surfaces between t.he rJ
a“daéé §Pgm%ﬁ?qq;ﬁ 1F1°a e ??spggsg emaﬁgfo |ngfrongm5$ stem 20

to tfhdlstemedt Yaesageikivcildht imelfrons fogd i osthe .t When
suf?ﬁé%ﬂ@"‘ﬂ&%olsr%ét hHEooﬁh%hﬁeﬁ?Erﬁﬁ’iétégéﬁgppﬁg aﬁgﬁation of

|S|njecte Into atlng
thesgFERMI ASaStOPREAD A 609 SIRLETHS figtiRftRdoiRFRNEhefmold by

trahBBatChew taalsesrehe il b t Lo P rdr eSseice iom .t he The forward
forM@rd syr.f aces of the rln% ZZI%%lfo ce it back t h
MOVEHENT oL (HIE nBFFY | §GM55Eh BF et Shbal §Y s%f%’o‘%zon the

forasrdhewnfineBl Gf 3the Théngek? alsofareat &s dapkessurseal off

the! He&@efggﬁo & 34 0 %%otdl% t%ﬁ %ﬁ%&r@é Ol %Eé‘bxﬁ in FIG.
groove inst the 1 Aner wal e |1 ning
3. t RBepaedél StOoqrt@@rt@w qorfetxmurtehem ddageropverepd to force

the' eheekh@xeg%%nb%tfwe&{é thedvaners wald i e thee | {hdY wall of
the outer wall of the rin In FIG 3 t he

thes%éﬂ%?@ of ?ﬁetEﬁePRrGE@vé E%st?%F%%HspéﬂV?ﬂétt@ﬁgé@ékage of
melthﬁmds tHe ardyashi BezvBgnSEheW isiitdy asaBLr ewWw e tDining 12
and g@ ennvailof tEE phegk | ve fromthe screw when

n %sgg ch&ck Fi hg"92°has a first shoul der 31
t hat engages shoul der 32 on the check ring seat 33

%’_‘E@” Bhe (gheck yal ye bf tRet BReEKOSAE ROHSd Ah SO 24 that

e shéulders 31 and
engage threads on a plast1c121ng screw such as screw 156 to

enable removal of the check wvalve from the screw when
necessary. The check ring 22 has a first shoulder 31 that
engages shoulder 32 on the check ring seat 33 when the check
valve is in the closed position shown. The shoulders 31 and 32
are slightly inclined to provide a longer sealing surface, a
smoother flow path and prevent back flow of melt into the
barrel of the injection machine when melt is being injected
into the mold. The check ring 22, the stem 20 and the barrel
lining 12 are preferably made of steel that has high strength
at high temperatures and pressures and does not corrode. For
example, when molding magnesium, these elements must contain
zero nickel content, withstand temperatures as high as 600
degrees C. and pressures as high as 129 Mpa.
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are slightly inclined to provide a | onger sealing
surface, a snoother flow path and prevent back fl ow of
wWoredob/000rd t he barrel of the injection nachi ner@iren2005/000711

Then§o£wé§db§éggloﬁjSftgge'Piﬁgt@§ ﬂpeﬁudggeaCnggvé'Bg cut-out

, the stem 20 and the barrel Ii1ning 12 areé
POIT@%%‘Fer%I y nRge oFredeel 3dhatraakedi gh %F@H@kfﬁreetlal ring

porbigh B@rrrtefl aactum@x@oldgaae&swmm@ o&;epli@dlbgr hede. in the
or. exa e en Nno | N se e enent s

me1fOkpSRRRTLE S SBR0 e ORE ST ot T8 Snete into

a mbédper&harmsla31Mi@hquyéﬂﬂn(pxp&ﬁﬁs(hgaznmtrﬁhssoueﬁaces of

theaﬁ {}JSQQ 25a 18e M8y cd NG £ 95&"%91{??%@% ﬁ%gh?-}égC% gﬁlon 36

des a groove or cut-out por
towgrdatis suifecenfelf ehbealbarirad pgorminen B6 thatofmexesseal to

preVBAEr dplespike 2pplird Byiweldadi bhengeldn<ehaane! o‘«ls barrel
the screwis noved forward to inject nelt into a nol

1inyRg Hett in groove 34 presses agai nst the surfaces of
t he groove and the force of the melt forces the ring
t he. barrel I|n|n

port urf 12
By R s b { ERE PG B nE RO gk @ oS
effatbnget heeanal Iagaflrt;HIréleaﬂqlmugngOIz veBy pflovidli mglithecan be

pre§%%?@&lwléﬁ§§$ea ﬁiPQnBOEBéOOe§§’t Hpr@oféggﬁEegenecessary

ai nst |ng of “very f can
Wltbr%@%h%’é@ dFYheRt PEQULPHAGYLRESTetY ?‘?Eﬁ% %BD%FBh@ésmOldlng

andN@Ges st iMd.h seathngndevieasi gt thwsbyeeeaeel ra>f the melt

205588 o FRONSPOSOfie OFe ¢ RE® hePEE408] SfYaaion Whereas with
prennoushynnngﬁiheyﬁeahrdueﬂngsemlecﬁﬂmn phessasewi¢fi the melt

ten8£§V£$“§$¥c& §¥££Eg£|8@£wéggl h%hg%91§§§féglogegbeand the

orce separa 1 on
waléqufndthleabagéell anthiheprwalbuge tircdrgit@tedhps very tight

tolgfeﬁéélr SRS Laked hder wikinghkt o £r aRee PLEWEEN and the
the inner dianeter of the barrel _and the outer

OUtQF aflbeBPLBF ?ﬁet%ﬁeEReFFnﬁlnthST??ﬁhFlQ%FeF%ﬁ%Eance creates

a pEokadlkas @pr@@kemlewe\mﬁrtl’ﬁ)@t bﬁ@ﬁethearh;artlee aheéckhering and
rlct|onal gses becau

frlBFﬁ%Pﬁ; ;gSFth S eSc e of BT hBTBEFI Yaﬁé ﬁﬁb chitiaces of
theri mrrﬁiesmrm oblt&es a¢1eecslobsn:ang| al |y 3uesded gyolileans are

subQF EB& rla%l%i%cpeﬁgusﬁ‘léh e%he&‘ﬁ?]élk Ngi2¢ C# BAGRe the
bet ween t outS|
é can have a slight gap between the outside of the

check rlng 2
check ring 22 and the lining 12 in the wall of the barrel since
the flexure of the ring portion 36 under the pressure of the

melt will maintain a seal over the slight gap.

Existing check valve designs for metal molding include splits
and seams in their construction. These splits and seams permit
axial leakage of the low viscosity metal melt along the barrel
and other longitudinal surfaces in the flow path. This leakage
is disruptive to the injection pfocess causing unpredictable
variations in shot volume and may also lead to some early
mechanical failure modes of the valve, most notably, high
velocity erosion of various surfaces. Our design of a simple
lip seal eliminates the need to use a split or a seam and

practically eliminates leakage and substantially extends the
9
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check ring 22 and the lining 12 in the wall of the
barrel since the flexure of the ring portion 36 under
wo bmepomwssure of the nelt will nmaintain a seal POwea2toRe00711

accébtgmega@rlﬁmgst wge checkeyal Yf@l@%shzﬂﬂﬁlé Ok18Bt Providing a
its.and seans i

nigHoKrPaeE SR e TRABE RIS aRaroaanehdcPRriodyp) time.

| eakage of the | ow viscosity netal nelt along the

As ???Hgk{% gdoH e%fé”WMtL%%Qa% 8ur%a%%%m!bér§ f£8¥%ated into

| éakage ‘i s 'di sru inj ec
fOUpr décagsrsayd rtgraﬂtprrmjumlalbl zon@si dpropde meslrtotto pass into

thevqwf@ and, iy e | ead to-sope @f%&ysrmﬁm G3l rearwardly
failure nodes of the valve, nbst notably

travé%*é?@y 2 osioh 6Pe¢kr IGUSS Ut Padds. u@” OB@é‘u gPoftipn. The
fingkhpl eol h@s&e@|roQ|1Id® RAlsesd M meat tehatsie AisPl 22 €6 ensure

d | t | d .
chaf RETTRAERR) SEHhe e TR O S0 o wbi g RGEFF( 6L ppumterence
42 pife trad vEundated absd prfovitdi ngteam h2 ghmpayr eme%hbdﬂetly gapped
h | j j t
froxﬁng'@?‘éﬁ?hﬁg? ?ﬁ?fa'&a g?gtf?srbggr?g b”@nsg‘g Lhys EF}E?Q is no

e en stem ur cat into fou
dragghger songacteatungerourhe ohtsgebs fhe amsl ttheo %ésel lining
12.into the nold cavity when the screw (not shown) is
rearwardly translated and the check valve is in the
open position. The fingers 40 al so provide a stop for
FIGshe5cheakandngB22110sensteethbathetkt rangl 82wihhdebeil. The

heck,valye ter .Cj f.th
innheGl YYo= LDFaRY 8T cSLLEMT EERBRERIZREALE chge concaces
thef famoehe vﬁhewh@@rtbeeC®QC$henbhm$eLSt@nenéuaeomﬁmiposition

ThetBSEér'élPQuﬂEQQQhBQ @9”&9@%1@@5“§eﬁokwgr&'EQ@ﬁSfég the ring
and the barrel lining 12

porfippsgPate the check rlng 22 in detall The |nner wal |
38 prOV|des a forward stopping surface that contacts
40 when the ¢ %fck v

Ve 1S | e open ., .
FIGhod ORI THACEh & TS SBNESTRS ot hiE Fvention. In
thisoemapdiménp fbe thecki ngngoisi borB8éd Fh(Gtwé parts. The main

par%:l st k%togid@ssetfclﬁ dgﬁle"{%%d' DEPEL0L e é”vrﬁé‘ﬂo%low channel

i ment ring rs formed in two
thrqfh@hnraih@ pa?tve0 amdovd desouRdesut ke r sgppPreEtdNga trhﬁ tsealing

parfl 8w ¢Rarngls Lhrough Jhe raldve Antha vl sef+ 96 by brazing
or 33 8955'2 %Q%e%eﬁdfy%ble means or can be permitted to move
freely. Parts of the check ring 22a similar to parts of the
check ring 22 have been designated by similar reference

numerals with an added suffix a.

It will, of course, be understood that the above description
has been given by way of example only and that modifications in
detail may be made within the scope of the present invention.
For example, while the invention has been described in terms of
a generally V- shaped groove in the check ring, the groove
could be of many other shapes such as oval or even rectangular.
The significant aspect is that the groove provides a face that
receives a component of force in the radial direction to move
the flexible portion into sealing contact with the barrel

surface.
10
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part 52 that is either attached to the main part 50 by
brazing or welding or other suitable neans or can be
w@evodiovdoesl to nove freely. Parts of the check PCTYgA2®&/000711
waA®! 88! @fatmeBagks of the check ring 22 have been
designated by simlar reference nunerals with an added
suffix a. It wll, of course, be understood that the
1. abbveedésdoimtd orhdls baekvegpbfen mplwaynofmastains e said seal
.and t hat: di.fi,¢ati ans .i.n . detai y ;
o A0 b 0SB BFLRe oF odent irabherey ORRERLe with
surgxafpPé, s adne itovdtadn Hey' penireeeridrdngherial into
an meNEs %&LSS%W aérhdflé/- g@b@f@d i%ﬁ:‘é&;i%ri ot he élﬂﬁékrﬁferential
ring, e groove cou e 0 n er _shapes such a
surfoqt 8F G 1 ELPAnGaPaE < ANS St TP R ARt [REPECE Suftace of
saiihadlvhetgrwandespidvides aufficeet hat receives a
conmponent of force in the radial direction to nove the
flexible portion into sealing contact with the barre
2. suffaceaablATOf S I@im MED whexein saAdsearodve dscheekatively
shaY@b¥ey0fnaro8hdL PO BREALE NEen§ah doBeahi §OPPRYSI NG a
ring having a rear surface engageable with a surface
of said valve to block flow of injection material into
3. anthel tspassagewaylangd algrwn¥ecint eshdf Ofr8ove creates a
rcunferential suyrface of said ringdand extendin

relfE BRPAYS GPMEr A M PRoc i R8¢ 49 aP 0%t ORAEd Tt A @ thin

flegiblacext@nsidhefseal safidctrangm lsahdrekhegaidngbedng flexed,
o] pve i Cioteothesl gngih .
R e A P A R S e T U
ringrendes wWatél afi o8l yniarhianntharneip around said ring

to create a thin flexible extension fromsaid ring,

saj d extension being flexed, ig ogeration,,gy ,
4. i M eBBRon AFattE i ECY ot of I H" sdal NGEERBe 74 FHANS 1S a V-
shapad arwal’k.of an injection channel. 4 . A seal as

defined in claim3 wherein said groove is a Vshaped

groove. 5 . A seal as defined in claim3 wherein said
5. grboseailsas isfdped gioovkant B whersidesefidsainpove is a V-
shaéi?ﬁ@%%ﬁﬁﬁé?i?Pdb%%cgfﬁélB%*ﬁéfﬂ G‘bi%%ﬂhﬂﬁﬂ'iﬁoanEPéction
parallel to said wgil to form said annular 1lip.

6. A check valve for a molding machine, said check valve
having a stem portion and a ring portion movable along said
stem portion between a melt channel open position and a melt
channel closed position, a groove formed in a forward face of
saild ring portion, said groove, in operation, receiving melt to
force an outer circumferential portion of said ring in a radial
direction to provide a seal between said ring portion and a

wall in said machine.

7. A check valve as defined in claim 6 wherein said groove is

a V-shaped groove.

8. A check valve as defined in claim 6 wherein said groove is

a V-shaped groove with one side of said V extending in a

11
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6 . A check valve for a nolding machi ne, said check
val ve having a stemportion and a ring portion novabl e
w@bk@ago®ai d , stem portion between a nelt chanpel/Cap®s000711
dlrgeﬁabhon S0 2y Il U ghanggl el PO%it i OFpr@ OTRONE  outer
ormed in a forward face of said ring portion, sa
cirgppbgeenihadpePaEieR; receiving melt to force an outer
circunferential portion of said ring in a radi a

“GhEZR, BB 524G ROLISER, B0 BN SRoove 1

reldefivagg shatlawnwbthheespacsatd gheovengshao¥- shageding.
groove. 8 . A check valve as defined in claim®6

wherein said groove is a V-shaped groove with one side
10. of Asgilok exeémdi nkP¥ naadhe bdingn meahdinicel sdidaidheck valve

hav{ay! atosE@fﬁﬂbé@tqogut&rd Chr %’ng f@it%n PRbYaBle hiody said
chéck valve as defined in claim6 wherein said groove

stefig POIAORY IS RI | BWRLEh GhedpEct PRER hBOFARGPR Gd a melt
chaﬁaecd ElBgedl@GosA tahegk a/acﬁl\f@owff@r farmebdiing aITBf.C‘chdertﬁrd face of
Salé check val ve havin stem partian and a

orffo% Vabt @4l oty EU%f%ﬁ%ﬁn SR bgtmégﬁ giﬁﬁﬂ¥ thin

annuhanneﬂlppearposdtlsaldndrangeltochanaeteclasedhin flexible
ext89§h5honfr&ngQ99XF d 5i8 f@&M@ﬁQ 2CY fgfaTQexed in
ring portion, said gro ve forning ative
OoPeaARLPAr hwa%ﬂlﬁﬁkﬂ%%l@aFPﬁga@ouﬂwﬁﬂﬁmaatWQ@HIQS&Wﬂ%ﬁ said
ringXh8AShOoRal 1 0B¥SahdiniBgtisal Bnexhensi on being flexed,
I'n operation, by injection material to forma sea
between said ring and a wall of an injection channel.
11.11A Aheh&ckalaleveasasdeltine@dinncdlbdimmll0 witereim sald groove
: o a ped groove. 12 . A check val ve as
S % |%§ 8d ?;?2?10 wherein said groove is a V-shaped
gr oove Mﬁth one side of said V extending in a

12.d'Ae%hb%ﬁ RANJd &ls tQeBahdyWah! chiaikornm saldhaMubaid groove
I A check valve as defined in claim 10 wherein

) ip.
1S %u%ﬁ%ﬁ%ﬁ% PEOPERAtILFY ihaPlER Wit B3t pcextendieg in a
dirkeagbh phrsaidlirtdgsaid wall to form said annular lip.

13. A check valve as defined in claim 10 wherein said groove

is relatively shallow with respect to the length of said ring.

12



