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WO 2006/ 000075 PCT/ CA2005/ 000711 CHECK VALVE LI P SEAL
FOR AN | NJECTI ON MOLDI NG MACHI NE TECHNI CAL FI ELD 5 The
Wpe@seon73 nvention rel ates, generally, to a cheCKCX205/600711

f OtHEGK "PABVE | DIRCSERN FOR GAN JINFEOT HEN OMOLD ENE AACHINE

meachi ne, and nore particularly, but not exclusively,

the invention relates to a seal for such a valve and

particularly a |ip sSeRECENICBLCRIEEDvVal ve. 10

BACKGROUND OF THE | NVENTI ON The state of the art

i ncl udes many check val ves for both plastic and netal
Theipfesenbninvedtagnnyehiphes., WRnegaddnyy dfo aSchdmsevalve for
a mEBEEk YLKES HOMo RAISTRALLLIAL Yol Ndlibe A AT L Snachine, and

envi ronnment, nost do not work well _in the netda
more npagtieH Ll aghYi r bibertot PRASEPEIVELYui Loyttt igny relates
to &oesanofotesgchoa FAovetdmoughrstdhlagapsa Mpte&sal for such
tals are nmuch hotter and have a nmuch | ower
¥Zosity so that any tol erable gap nust be 20 nuch
smal l er than an acceptable gap for plastic nol ding.

This requires ROGID SOF LR APFeRTiSg net al
nol ding. Up to %&m—emf actory seal
for a check valve for netal nolding has been

The demeli@peds Thge Chaek \@Jc\l%%le'sn pEhyendhdise dRivt for both
satisfactorily neet the dual gw rements of very |l o

ow
plaskigygRes H}eéaéagjena%at%% QBIlP‘EL § MPNRTangWhile many of
theoper aheng Wividlivie san waeerii rgaﬂnﬁfathahnppanhs the plastics
extr y harsh ch n| cal oadl h cal C .
env%%%%rﬁl vity g’nﬁ: hlggh errper at ur eeﬁ'he Ighgcc tal injection
enveueneemnty usklh dalve asthﬁovtswmatamdnaloésfeoanctend to
floﬂu%krgﬁ thQ&ﬁEPd Qﬁgen lﬁ@%%@ﬁ h%t%qgshﬁﬁg'ﬁhch hotter and

di sr upt| on of the nol di ng 30 or casti n%@tprocess and
have eguBHEHn Liayeathe” IFTRRUCHY ot ofhakapngf ACL6rpd4r t9gp must be

mucH hgmépléewr_ngnpaheabctepfcab@ace_@parfsaxr mra@@r& antdmraj This
sealin s.currently availa

t l e
reagieh tachokThhBer  Enag rRECo, foTods ey fipichngs  Up to the
presiescr t bes, anopsatmafaeabryosaad (fpan aorchesildevadfvea for metal

m’olglr?%oﬁa?okgé(e é’ic? a4, b@@% RS R ?é‘f’%&d 1§u£\§f"f<§nt use do

recei ving a b por ron o sea
notpcﬂrqﬁncﬁfa%tsolaﬂm pMefe Shal d@aborﬁﬁ@wm)t%g@ufnsvery low

bypé@@ Yehka®f Lhe enlinderiby theyconbinged $9£££8ing within an

env1r£%ment that imparts extremely harsh mechanical loading,

a v

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 is compressed

against the wall of the cylinder by the combined forces applied
1
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1 WD 2006/ 000075 PCT/ CA2005/ 000711 by the tapered
surface and oil pressure on the |lip portion. The sea
WO 20000000201 zed adhered to the piston. US Pat enkCT/CA2005/000711

by €nd4ea §§eﬁS§M§§a£@rané7®119§§e§9u5@y&ﬂrt§é 8lp Portion. The
es a, plastic seal that is nolded into a groove

escr i
Seag nt3 VB%%?%hEeqh%dg%é? hse BNEiRLPErRion that is

forced |nto tight sealing contact with a bore of the

I|n C n of an,O- |n osSi ed on
0s R 70 e e £ 80d) P aBe L RBES S Al a, et 2
descrrade@scplmtsua seaal |tigafassenb1hcyld&ﬁ. s'seam |y @roove on a
plséé‘ﬁ“ TE@e 36al e | P88 ﬁor&{aﬁt t58@! ;R fdJ&J"C%&Q tight

Y- shaped cross-sectional™ configuration an second

Seaébragl RENFRAY Wabhng &ogenefalthy ISV IsHglsed by action of an O-

rin§l96sice6hé@Nah €RAfpostahion. The two rings interface
15 along the L-shaped portion. The Y-shaped seal is

made of rubber and the L-shaped ring of
US palcghet rigfdigrsetthyl emeed USoRPat dnt m&mStasﬁ“riamuetéévm&bes a

1 i f b
seaifno 1 WRHBIG I A8 SoRTTha BSENBLY [ OImAMDLERT MR ces
firgt hubsokindn sdag ed hayitige piast ohi-ahdrad ouwm@lwectlonal

confl wgl&kl éhdp%”délfbr&?aééé@iﬂ/geBQﬁ«?eﬁgkf‘in@ﬂ th ddierally 1-
i nder bore. A secondary seallng el ement of

Shali’%gu Freft RECALOTRS LAUEI 1 pf® ohWand idwiS neRterface

alongf rarsd OLeshapeH Ipcprtmn i onThdaty smagled epgagesid heade of

rub g%g% @Oéﬁ%ggﬁ% gi%gtagg%o lenepéfl&s P tefene
describes a lip seal that has a serles of concentrlc

Us %@@é’r@f 4, 9%4@‘@)3'3” E@%u%ﬁrfﬁ%g Ofotheléééo %l%%'ic%‘itb'e%g a seal

meric Whi'l each of these
aSS?@PbYenE% té&éﬁ%rﬁﬁéa@sew@flllsl p @eal%llffrﬁ ahon-elastomeric

seaDﬂﬁ@l guUbREn€NMAEOANBIDL, Poaita odf shemamud e Gapad® and an
t andi n th%hheat ressu e and corr05|% ness

outyatdlbed 1PAIE PRELUIT pare S1N9EY] EngggRable with the
cylﬂmdbrfhbréhatAampc@hddnynsaaﬂﬂn¢(Hﬂymﬁmt of resilient metal

is SAdFAct QL '%& n é»ais"éoar?t 588' néigfjt.rllé)% 'LE' ?Epgto!-'%ﬁkgﬁ lip
enV|ronnent er is a need for a ecK valve In
porpeenl tihgtecsnwal volafigrpessothad i tcappirigonhafi ¢he first

elefifabl e and can ' withstand the high 2

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 1lip 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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WD 2006/ 000075 PCT/ CA2005/ 000711 tenperatures,
i njection pressures and corrosive environnent and
W@Lf0e/0000vel y seal s the injection channel to prEVEAGA2005000711
tem;b@%{uﬁé\s of n} 86t [Bh 18P SBLBEs | BEQ &Bﬁréé'P‘PéYeIQ\Yit&Qrﬁént and

t he | njection, stroke. None of the
effe %‘FJeY%%\é e Pph? eW?% Bn H%%E’r%ec%a’&‘ﬁ%% kt?/aﬁ’%v%‘é%l thorbackflow
of sStEai mgpdean cendthedl doidod hée nedipbilegd tolehfleetidekyng the

i3 §EFLoR Dy BoRESTE JOME WE e\ SR S-S ALy parens
des¢nveat fonhprbvivdéyeaneciedpmoved sea lifray dﬂVIQQUEhﬁﬁ(ﬂDUld be
mod{fpigangter eﬁeee%bmg "%%Bunes%% Dr &heck ve during

particularly, a lip seal for a check ring of a A e
injgafienf of m%t%thmt?n?e‘é@]r%n machine. 15 In

particular, the invention provides a seal for a check

val ve of a nol di @hi iigéﬁﬁﬂﬁ—iﬁs aring

having a rear s surface of

the valve to block flow of injection material into an

e MebloDASA0EHGY 20,2 QLA0YR20 LDl il QP seal for an
erential surtac the ring. € groove

mj%mms ek Werd| y 9% omdd & or wasd isgr f amacbinehe and, more

part\_fﬁ&yparipe hnyept kgp1alrse Br Qs 1a ek vale-¥ OfaBve for
chine. The check val ve has 'a stem portion

a m%ﬁﬂla S?%@tb%?tW%%hl@% movabl e al ong the stem portion
between a nelt channel open p05|t|on and a nelt
apn | os p ve is far |n a
orgagﬁlgabegg ?ﬁ engﬁonpg |og%STﬁes§F&0ve i check valve
of gpemailidang reaehves nElat t cohprdsesn autwing having a rear
surféé&ugﬁ§£§@$bfé wP@ﬁtéogquaégeof'{Eb'JbFVéagﬁaﬁlock flow of

direction"to provide a seal 30 between the ring
injpeFiPon BRECEIHAI | 17FC t D meedl he. P%ﬁé%ﬁ£%§¥x¥@¢ﬁ1c&1 groove

mtéﬁéﬁ—lEoB%%N%uﬁxeﬂahaﬁulegbatfb&@nw @het h_e.n@ eseffe groove
éentlon mnli n g grlbeg Wi th rqlerence to
eXt‘?‘P] S atCORPARYT hig ’a?wn RIWERT T ERCe KBS @ hfP end
view of an injection barrel of a netal injection
henniﬁ@égk{%ﬁﬂnéE%o‘“%f%vides a check wvalve for a molding

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

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, in

which:

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

injection molding machine.
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WD 2006/ 000075 PCT/ CA2005/000711 FIG 1A is a cross
sectional view of a prior art barrel assenbly for an
WO pjoe/0etooh nol ding machine. FIG 2 is a cross BERCAGSD00711

FIGYi eMk ali@ngasestd o Ze2tdforfdiG viewd WEthy apgiheek ¥akveparrel
in an %gen%gosltlon, FI G %HI]S a detailed cross
assepRlY ohdf 37 et 3 ONPR R GHS- B2 %} G 4 showi ng
the i nmproved check valve in the closed position. 10
FI 4 is an end_yiew the check val ve sho ip FI.G
r6 ) Fid 'S PG pEaREeRr el Sl $ReBO TR b rTe. 1
witheal ¢heck healehetk amloren IOFHGOBA is a cross
sectional view of the check ring. FIG 5B is an end
view of the check ring. FIG 6 is a detailed cross _
FIGsedt #®nal Igitawler &rrgst kectippadnbodverions gamtion 3-3 in
FIGI NProwewi gdeeke VahyeovddiE TéndED RESR BT € F1dé& position.
PREFERRED EMBODI MENT(S) The structure and operation of
the present invention will be 25 explained,
FIGhet eimadn eendwidw nof heheoriext wodlvapsiovmgin hBIG. 3.
function and durability of a check valve that is
configured for wuse in a barrel assenbly of an
FIGj npeéfi am nladiatyisystian fof the cherdi mgnef fpmeedling the
chedk | ®yivsuch as those of Magnesium in a sem-solid
(i.e. thixotropic) state. A detailed description of 30
the construction and operation of several of such
FIGI njECcis can crmbsli s sysielsview avali tiabdl ehatk he 1ed er ence
to United States patents 5,040,589 and 6, 494, 703.
Not wi t hst andi ng the foregoing, no such limtation on
FIGt heBgenermlendiviey of the dieck wohye of the present
invention is intended, or its conpatibility with 35
ot her netal alloys (e.g. Alum num Zinc, etc.). The
FIGpar® elismsseniiofadfled pFiressar erkjiedeilonviBlidipg a further
embSYEh&t | Sf SHOWmptdfed efidEcealee FIG 1A 4 VWO
2006/ 000075 PCT/ CA2005/ 000711 The barrel assenbly 138
I's shown to include an elongate cylindrical barrel
14(DETAILED RESCGRIPTIONM DN CEHE hPREFERSED EMBGDIEMENT (S)
t heret hrough. The barrel assenbly is shown connected
to a stationary platen 16 of a clanping unit (not
The oshspatyees wwie el Gor ef 1488 ivresent gipgantoon will be
expLRORES At @eMdifalihe r SC evh 196 ald angRdckherdd NinbPhving the

rocessi ng_ and transportlnq] ) )
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, 2Zinc, etc.).

The barrel assembly of a prior art injection molding system is
shown with reference to FIG. 1A.
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nmetal feedstock, and as a neans for accunul ati ng and
subsequently channeling a nelt of nolding materia
wa@iznosnepo73 nj ecti on thereof. The screw 156 i nclREEEAZ005/000711

The hepd £2d1 f 1d eI BB LGz @r riangedh alout canjgkendat €an  elongate
lindrjcal body gl)ortlon 159. A rear ortion, of_ the

cYLLIRPEYER hoRastin, LAY CORTh gileda KoL CHUPHAHGEGRY hogre 148A
arréigee aseeebhyouqat shavbaansl aabsenal ¢ ﬁorstricmn ofonnected
the ,screw 156 i onfi.gur fo receivin C .
£o Galve JB%na% BES?S{H vle%upggtl onCloEmeJhrég cﬁe &k @ﬂ SrWise
showm) 15 aTln@n@@ctel nl48yntisof canfogweed rrat i ngopaceter w1th the
oylsger t 156, T asggnb
scr?ﬁCQﬁgﬁsagg%H§ed hﬁu§%§ﬁ%’tha{ ﬁ%ﬁg%%%%?%% %%%. kyaﬁégortlng
metyht efREGSECE Kt he FRENI AE NGzzIRCAY afB@fa FGBHLl@idng and

sub&éqlidier Dar redaddds idde bamfealt hegdd AoibBghydesadePBhl during
assa evxﬁg 10 ar&gnged ther throu h hat ?Fs ectls %{1 ht 158
inIgarter 20°h5PE- 148% Withva giical flight
arrpagsdgenaytl4dC aloaggee dyﬂrnugd'ndzh]e hsadbl e izl e159. A
rea}4g?ogyf NE“$fDQ§%$g%%Q¥n}0 %%rougﬂowkhe rrSEn??%Qrgd for
udes an Thwardly tapering portion to rans
couphingi affetter aof dtrh@eneaﬁsprabéﬁgev@@/ttcﬁhm@,nu@md a forward
por PEER OWRr (iRl s PASTageway s1486n Of g M6hi R R9Z2hg a check
144. The 25 central. bore 148A of the barrel 140 ,
valygcihfdes A1 i FRHP 4 Frad8T tHPEmM Af cdtiosFBRCKesT a4t 160 is
arrdmdedi ah, fsuch asf ShelfloirvaThl raxinyy of£€4é bhe shaftneler 32 of
sub erl I d r n|ck as
they ]?éwg{u%% n%‘%ﬁ]é JCFl\ff‘s?rr}cgkr)nimhfe?’%’:orr Gsides aebar fdhead 2
thapr @perptqselstlo:fnetmeihtghmwxmw atbee megthalngreh¢zz B héd4 and a
froRPT LhQNS£30naf b*aQ‘i»e*iarlﬂl%' @I%%e'ﬂ%\'r%e]ﬁ%éahﬁtz CBT@J[MHQ a melt
contact witht nme mat er i al al so
PassageRe 40 mq%?arw%@eébﬁvethrﬁpag thit ceaﬂnﬁggs The barrel

bor®anugh kkGH saf lﬂd{dﬁﬂren@ﬁfalr@uﬁﬁéjlﬁ OfbaSQQE@QQSﬂ an 8y tzbrranged

a source of comm nute edst ro
e ygoat 5€ bR ian PORAE 18 300 hod G G 25 r Ly through
the 3baportli oneafl theihailndesldh chastidz\w tdperimgdportion to
di.rect eedst [ I 48 f
traxtx%{{)@a”eh% 4§1a1%1E§eI:f eogf(s‘js g%krﬂetoc[ Egsgg ggjd ’%?oythe much
narppweesmedti mas sadanNay héder pal thsy mmhn@ehanzzée 144. The

cenﬂ‘@éf'ﬁgréh%%@f o Y Hd1ep 2ctd 0N £ &helﬁagewa ﬁi@ﬂn‘?} 12 made
cooperation with the barrel bore 148A by

£roRoft r%‘PJFJé%SJA‘?)nhéﬁsllﬁ&at“ﬁer%?er%Je hSHET sa%réﬁe&éatew to
proﬁeé’erlt&?@ gba heal erstibstrae 20064 O0H0/75 commonly made from a

f CA20 5/ Of 711 not shown, t hat A€ aprangeg aI on
nic 11T™, rom (]

CEUBLTARt i A %%rt?o% £ hetNCONe

propertles of the high temperature metal melt. Other portions

rrosive

of the barrel assembly 138 that come into contact with the melt
of molding material may also include similar protective linings
or coatings. The barrel 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. 5 The injection nold
WO pwboeess at | east one nol ding cavity, not  ShRUWRICA2005/000711

notfgﬁaaﬂ '€h§£OéﬁeCQPPSﬁ@é&OﬁlbﬁémseﬁuEQHQﬁﬁﬂEDt?6Ytlon of the
g |nserts shar ed betm?gg a nold cold h
f 5

le“%h%mﬂP Hhe Parhet @ ReemRLY ?n¢h%eﬂ5?ﬁsc%$% ﬁ%??g machine
nozthel udlés a core plate assenbly with at | east one coré

nol ding i nsert arranged 10 therein. The nold hot half

125 includes a cavity plate assenbly 127, with the at
The| éagectaenc arplenene angesawitt yl ardtdi agei moérting cavity, not
sho@h! ANGBHEHCT b, dTRUAL e dp ok Jiath Ofpdt dNe! co¥si&fntary

he runner system 126 'provi des a neans

md@bﬂ‘ﬁeb‘f‘?%ﬁt% heh#eed Pphesayenafoidger b berraemn%hown, and

a mBQaZhatl%%D@tﬂESfﬁﬁﬁé h@ﬁétc@mﬁ k@l&DM$dumdé®Hé)béﬁg plate

fI||l thg f és commmonl ES t he run q
ass‘s’: Jr%m‘ilz mayt bel 8H° f%’é? or °hil t’f‘o b‘bgho’rns%hne?rrange
theaetol dThemeld lotohal pt2e, incladys ok hesviopnphdye assembly

kn st ti
1270018 T ALSiigat OB TR Ry APy LIES sncert
arr@n@%@dt%ﬁﬁeeman@@@n2©dpb@u@u6ﬂcet@ff®rnm@mereasst©me126 The
runﬁgkd sﬁé\ﬂetny iop recRiMdy andheshapicRg té@qrﬁ'@&ﬁlr‘l’& the melt

? éerlal received fromthe runner stem 126.
Pas?ﬁg%%% at1%h, ot NP FeBAT REPRoR2F &L 34%4%fw%ﬁ% graf least one
moldSﬁ@nbbyli§8foﬁ5ﬁhhEf@BgBﬂglﬂherébfueAbuimIﬁbﬁﬁbﬁﬁy known,

enej R RyBRell E280ut) okl nall 19%E Sy Bacth o PEFcagOP hot

ac gai ns Feadti oft

rungener & edoby trivenienj,ect i oo lof $pguﬂeltw' dhe wyhgimgcommonly

kno@ﬁOQﬁﬁﬁ:g%ﬂ%&%ﬁ%ﬁth%%luﬁ@énghe §ﬁe J%Qll)thﬁ core and
establi1shing an inflow of netal fee stoc i Nt o

cavikdrmehdiper LreATEF CREPBAREE) 1402 MOldwtiqsRf (3n@. clamped
posﬁbﬁaﬁlnﬂb @@iﬂ“ﬁﬁlMGabBedﬂgEﬂolde§gﬁi@9kfb@tQé%e1v1ng and

i xotropic.nelt_ of | din ter
shagad afhon T te O ARl THIE alACFEERhCEROR)VER diféTagthe runner
syssemel2d56 that functions to transport the
feedstock/ nelt, through the cooperation of the screw
flights 158 with the axial bore 148A, along the
In opapahion, thee bareking400zpbetlihecthidek haryel asgembly 138

is @Rdal anlﬁnam%§¥ﬂéfﬁﬁéﬁhﬁégs9no@eEMQGQHJ%cﬁ¥$JrﬁHﬂd whilst
f "t he, check val ve 160; 6
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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WO 2006/ 000075 PCT/ CA2005/ 000711 b. heating the
feedstock material as it travels along a substantia
weaoshe@7of the barrel assenbly 138; iii) cl oMTgAZ068000711

cl anpi pg H%aﬁbﬁg'BhSCEbeasﬁghﬂ RalteesSal 120 it e£di&0s along
t he accunul ated nel t hrou h the machi ne 5 nozzle 144

and into ¥ h¥IPRFIREIDh RoT Dy %.f%?%@P%Fr?}a%%?%W?%% 138;
oflihB S@I@Mﬂd@ﬁan&)clmmpDM@léﬁ tmélimﬁkéWWDmeﬂaiﬂlm@lves,

p?fcat|%ﬂg L?g?;e JMJ¥£ W & glpyt%r%ugp(ihe machine

I'nj"ection pressure
pa@km@? iy vua)mbpemt@g bhet hienj e eren omavgl d byonee forward
the apLded;pards tRs seligi fsgd through the cooling of
the injection nold; vii) removal of the nolded part
from t heoRhjeratbyn ddildindananyi isgnagigtinghavpyds 1in the at

congagtonh@gdmgtr@vlmﬁctﬁ;pntml dapplidatldn of sustained

subsequent np cy I cation of nold
ot Basethanchr s S9hE T eps afe ﬁ%ﬁiﬂ. hg a vol ume of
neVi)for0§®msmqueﬁtthenpegbc@moblm@ldSt&m&a)thﬂuholdéd part
ar 0 e ; )
T e e e e
cavny (¥emovat eps ¥ alﬁdde)i) ParéE cfmmbrﬂkye kmbewt Ben mold;
I Rh&ction' . The check val ve 160 functions to allow
the forward, trapsport 8 25 nmelt into the
actiihil aF oHPR %nca? t htoR$pat °6f thRe lﬁ‘érercé:llonlwld for a
bugubt bguansempl @ivegt sSythe backf | applheseddbn dofi m@léheelease
'n'§§$£8n of the nelt. The proper functioning of the
e alve 160 relies on a pressure difference
between the nelt on either side thereof (i.e. higher

Thebegtgﬂsth@fva§¥§pgﬁih&9 30 LELONUEN Yot ande Dt GEL i Nsupsequent
front during injection). The structure and operation

injgetioRypltat- chetdPalMe, At ddd )i namst aFOMMAREYt | bROwn  as

‘rea@{rétpg, WwBedessr th@dsltapblnlotfedfﬁtldtr@sap@iqmcklng of the at
680, 894, . 35 Ref rrlng to FI GS. ortion
h

Leagtpapieo Mald AT (ant 1 nGeRFont Abl iy BLCerbRy Sommonly
knowpnraa mebaeéctodal ng nmachine is shown in accordance .
with a preferred enbodi nrent of the present invention.
FIG 1 shows an end view of the barrel assenbly while
Thefrelmeck sabvie hoerbHerctiens ohcotlide tRsehdryardctuamsgort 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 wvalve 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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40 the inproved seal of this invention. 7 WO
2006/ 000075 PCT/ CA2005/ 000711 As shown in Fig. 2, a

wobadsioebo7head 2 is attached to barrel 4 by bobEr@anse00711
ext endi ng through bolt channels 6. A cavity plate

(not shown) is attached to the barrel head 2 by neans
As sbiowbolitns F5 gextandi ngpined betd hol esaBtafhedstenba@rel 4 by

boltd rfdeEK Jalaeyd eﬁte&?gdbaﬁtaehgﬁ gsli on scze a§EEK} plate

as_screw 156 s A by threads 24.

(noty shgwpp is P ey deh¢ thappeh herdi 2i B BRemA B bolts

extehlenpr €936 &Oft RblePrgvi dedeby bt a0l Al 04 chBEK valve is
w. in the channel in a manner well undeigéood in

S .
attaghed) GO AN FIEGIEIAT 11N (TGS t Het Bhs SaooBetiedn FIC.
1A Ishouhdexds 324 .andCBEchndiakoip the Svrtadestdeimeenits open

1.h 2 I gage
posz%ﬁgPﬁgﬁ%wéfhﬁﬂ %{j&%%%%u@% éf &e Ien?& l%y %Faglon of
the jsfxew hen méhe pdvserehaynle, mQﬂQﬁﬁoweéﬂ witie sgreewd | n the
art .St opRednand tlﬂewgelthrlo%gwt%t ehd U ther foid gxoatders 31

translatlng the screw.in a forward direction.
d P vidit 2 iivenkhe sPIfRECEcPeiESTsES St HE Nl 42 tanguptenm 20
to ﬂHEESMrﬁemﬁ the sd@rmar dlsuLhagesnel dhetrbngtdd tX. wWhen

rce. it ck t eal off the It fl ow pa
susegfighe heP8 el 8e30Tne8 bna! B TEpasba gl 1nd) rbhfegon of
the @C@&Messaﬂﬁqﬂﬂﬁﬂ%ﬁﬂdtEHEEmﬂhmv933ﬂnj@DEQMCEn26 the mold by
tran@ﬂ%%&n?xngﬂ§'%Qz%f tbﬁ g%o@ﬁ?wgﬁda 3%§{0 ¢ 'rnﬁﬂe forward

the lining arre er eby
movegeavemt tHE | éﬁkage @ﬂzseﬁemhe ML & hBor SyitorP PRt on the

forwhhe iswigacedl loof chBe dingi g 12 aded-dherowLn wab | 5881 off

the ri 51n FIG the stem 20,0 the check .
che (e Hae EREads 22°% R0 ke § 1 BA0d2 o Sashons in FIG.
3. phastrieditziaigos areyetsacha asrseseme 1H6 tioe gnablre 34 to force

al__af C val 0 he Screw
the o%qg¥sgﬁ% n%q%n EgﬁﬁﬂFg‘%§§§;'gé I}s%t ﬁﬁe eglwall of
the ﬂhaﬂﬂgehéagéstbﬁo@ﬂdeﬁlsz 6n therehECRIﬁVﬁgtSEHE 38akage of

melth%%JrEhéhﬁéglgg %@@W%é&SﬂHétIﬁhétoﬁgﬁlp%%tﬂ lining 12

shown. The shoul ders 31 and are slightly inclined
and FBepPB§?6eW§lFoﬁéth§e§PPﬁg2§urface a smoother flow
pat h and prevent back flow of nmelt into the barrel of
e i | on_machine when It .is hein nj ect ed
I B DR Al CRECE T FGo55 g <s et vb bR ngd that
engapar rtétr@:a@ist i pnng ]ﬁleaaselqaxeireg abbyewadmaht steelcrewatisse to
enabl]as BEGB.SEr ength oyl ol f eTRRrAL Ur g8, ANAcRLESSULES  when

and does not corro
necessary. The check ring 22 has a first shoulder 31 that

engages shoulder 32 on the check ring seat 33 when the check
valve 1s 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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exanpl e, when nol di ng magnesi um these el enments nust
contain zero nickel content, w thstand tenperatures
w@2oohhelt7as 600 degrees C. and pressures as hRQFICAZ05/000711

The]fgk$$¥ﬁ é%ké&&%38§0@AQOQQJ§ f&jlﬁ%%ﬁ@@%OQogﬂéovgh§r cut-out

forward section of the ring 22 includes a groove-or, ,
POreiel ot? - porth®n HWAROVhe 3§r 0ovR2 8RS cPeafeitymierential ring
poreiseusbenentt afldidy upaeki pre3Guirkatagdlexes bpdeelt in the

ressure. applied by nelt. in the | t. channel as the .
me1 € FAEHEEL PBR LRPBNAPY o5 el e S ¥t dfert inco
a mdha. nelThei megroave g3 oyeesde pragaarstagddiasurflazesunfaces of

t o] t r t t i .
the o o A e S P oL e RELTSL ol 1 Pete LPEng Mrpion 36
towapdf bRt gugéaret ®f pievehtrrRé HOWNST thetpefPrBack seal to

pre®Ong the #edd 6F baid ehelki Mk 121049 Bredroyidi R barrel
ightly flexible ring portion 36, a nore

1 t he ﬁ%
10Ef9ective seal against leaking of very fluid nelt can
be prevented wi thout requiring the very tight

. i . bt N |
oy SESFINE, DR aah ey orBRERLE2 S GPR-BIBh Y Y2 more
effegthve hisealesiegainsie peesdnge of tvrryrelfiluigbsimetls i pan be

pretE@h L@ M Aot her S r Oy | D9e | P £F 1L DI WNES BRSaNEL Y necessary
. previously used cylindrical seals the pressure of the ,
withepalingh el 1P TRV 5pat Bt F3FA bt ViRt } herjection molding
and cyl En@aistdingseal wapd thes wadigf, tttee baregkurdhio the melt
ressure nec%ssitate a very, ti,ght 20.tol erance .
ass L aTReth FRATRAS °F: aikt er<ot TREIBEr F8PoSihd fnahereas with
previteslyli arsetder cpl inHeichéckseahy. thiei spreghureolat anbe melt

ten% gii@sfofbé"ég%§¥%G&o%ﬁ@ft?@égggm%t$§i£ﬁﬁf ? ggééfeand the

ring and " frict] 0s ecause o0 _
walbr @& nthg BRTERE - st eBIB8FSUrRe IRASSAIt@I®d he &keok tight

toléiﬁ@ﬂeeT%ﬁ@ze&hobtﬁgb‘ZiQLrﬁérQ5d§HﬁﬁEéBt L@é'ihéV%ﬁﬁﬁbzz DPYand the
t he new chec ri.n ecause t . checC rin can

out A ENET L T dH LR e LRE: onia S bt HaoLETaRel creates
a pttobJe? chdwéde betwegnl2xhe bheradl lanof the baerkl ring and

friSL1G8a1 1§ é{ggx%%a%fset *}ﬁ' rig ﬁ%%irﬁi‘tf ynder, t%ﬁrfaces of
Pressur e of “the  Imelt Wi el ntai na seal over the
thes| bghftregap.arsd Exhst i mghadteckriabve desTiymsef opnpitlgns are

subSPhgE D i pclyde R 19 the new check ring 22 because the
check ring 22 can have a slight gap between the outside of the

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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and seans in their construction. These splits and
seans permt axial |eakage of the |ow viscosity netal
waorzlob/ogloohg t he barrel and ot her | ongitudi nal PGUUEAZOFS00711
accéptiabeef howkpaigh. 1 The sOEemevgivés g«ltﬂiswpénye trdfiRling a
. _injection cess caus redictable variatpons in
high b FOBP AR ARaShay K6 SUTT Al T o shRRd dipf oo of time:
nmechani cal failure nodes of the valve, nost notably,
ns D1O0scYELOAT LK 9081 Of) AndALhQUEESUEEACD ANeffSlil into
seal ‘el m nates the need to use
fOUSprFLﬂQQFSa‘l@eaﬂﬁ%MI) Iractienes yreri fhaafmed Y éékei@%ss into

thear}ﬁjoﬁ&leEaafltﬂga' Lyic@Xt eRds {heew 9 MBR20RBLARG075s rearwardly
CT/ CA2005/ 000711 . accept abl e wor %rl ife of the

trapalykedndnd atd FREGIdIYY V& h?gl‘rlny pe8PEBI Hdtion. The
flng@wnreoouemaptrcngdpeal edopl florm-heAsHddristirat el it ensure
I the end, _of . ste 20|sfurcat nto. 5 fou
tha?iﬁet FraXG‘ig étt?lng%reou@rhefc]fné’salf or’ tﬁlgqéne?‘ftef Claréumference
42 pffit ¢het hieu o e agnd y ofihéthet et ager 20v ast b@h(ﬂl\]@gh@-y gapped
srohCehueLfhyy Lhapstatsd and bhe-check YAbieeignlf there is no
open position. rs 40 al so I‘OVI de a stop
dragﬂén%hé@!@tﬁpﬁg b?fwle@neﬁglﬂ efingpEsi ¢ tﬁﬁﬁielt@e\/\nk%an‘flf% lining
.check valve. The outer circunference 10 42 of the
furcated end of the stem 20 may be slightly gapped
fromthe inner surface of the barrel to ensure that
FIGshebe 55 and GBaghlwngtcart ache bem\elenrim 22 ngerded®il. The
: d r n . 5
inn@PIWLTE PE'BELVIAO 1M £dEeaid SleBpidy SGLERG hat contacts
thewgingggspridyviilesn ather wﬁe&kst\'@dmengl%uma@@et trgten position.

TheCQGEéﬁtélré@ﬁféf@QSéS4§QbM@@Ddé§eaCP@E&aﬂ@'y@opsféﬂ the ring
t he oggn position. The outer circunference 42

POrhiolidBs a forward stop for the ring portion 36. 20
FIG 6 illustrates a second enbodi nent of the
éﬂnifhs rate%hIS §HQBQA emgo&gg?g LQ% invention. In
forrred N TWo parts. e mln 0 prow esnt

thl@u@t@bOSméa‘cetbé ahe«ektrim@vm@hmmd imrowghpahes. The main
paryaléfoe ggevadégoum@f ofu‘EErsuﬁﬁPféé@g dfhessealing f%éw b():/hannel

hat_1s either att he main part
thr%\aalzu ge ora et dPRg ot 8hRBLASE tfaH esﬁﬁﬁ%tb’r’gcéﬁeoeseallng

par@e!sm thed te @Q‘tﬁerf aeehyheBarts tofe & rchetk ri0pP2A8razing
Iar to l;] h check r|r]1:g 22 have bee en

or 88 @Hgtga §$ anFPé S&FeF@ﬁ@é 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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nunerals with an added suffix a. 30 It wll, of
course, be understood that the above description has
wh2wp/ogioven by way of exanple only and that PCT/CA2005/000711
wHATOES f ccRim@ehsSIgn detail nmay be made within the scope
of the present invention. For exanple, while the
i nvention has been described in ternms of 35 a
1. géehepadly for shapgwmtlyrovlee i aft hemeRddkar Maghinee said seal

comPF POVRy GPUkdnBe RivImyY Lt heh shapesasdchRpm 1P with a
even rect angul ar. The significant aspect is that the

surfaeRvet ppavfd¥alyer 40 LRk floveidfest ) &Unfhettefial into

an heleepan shewagdiala dirgebbos tateRver tdfe 4 | exibhRferential
ortloré; i nt.o, seal i n he barrel 4

ontact with
SULSUrtal Sfo‘%]z‘b%egfi%o SBETP o807 PE"apEaTyEace of
saiCl¥ MED tSvatdd #asearedorsarfoeek val ve of a nol di ng
machi ne, -said seal conprising a ring having a rear
surface engageable with a_ 5 surface of said valve to
2. blBek fBleaw offi rjladm oh riereidl FAtd Hrorye 1s relatively

sha PBSH AGEVRYr 888 8t OOV | U 8GRI o PTsRi @1 F LT erenti al
surface of said ring and extending froma forward
surface of said valve toward said rear surface. 10 2.

3. Thehseate®l cofi nclaivherei nwisateligr osvedi sgredbati vetyates a
reLSREVLOY BOLR LESRACL 4O NE-JGROtL, o sahd thNGcckte a thin

[ eal o i m V\/n.eln's roove create _
flexehbbeiovtynshim bnoml saidi piagousriidaedtenpgon coereat £lexed,

in 8pdPhfiodp bl exhbler £3h RSt ONi 41 0 SAb Hnld NYea BB ween said
ext ensi on bein exed, in operation, by injection

: | exed, ||
ringpiedal W%Jolf%gn?%l ERHFCHEPNeERARREH: ring and a wal l
of an injection channel. 4. A seal as defined in claim

4 Seiglngrein said groove is ]ga.\/- 0 ﬁga ed ro&e.rOS.V Al L v-
© sdal 583t d8fi fEF 1 TR ket e HSERLY §ROOVETOSVE V-
shapédpegdogveove with one side of said V extending in a
direction parallel to said wall to form said annul ar
lip. 25 6. A check valve for a nolding machine, said
5. checkegdl vé dediinggl drst@kigord i vheapdnaspifdg ggectieods a V-
shapByabt8odbongtaabde SLEAM RAT 9207 REINBRIMA I/ in a direction
channel oge,n p05|{| on and a nelt )
parallel to said wall to form said annular lip.
6. A check valve for a molding machine, said check wvalve
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
said 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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channel closed position, a groove forned in a forward
face of 30 said ring portion, said groove, in
WQ@pBr/80000h, receiving nelt to force an outer PCT/CA2005/000711

dir&LEe9AT ertdiale por tbon 9figai qd1iing B @ fhal said outer
direction to provide a seal between said ring portion

cirgypferenpisliRoshia@  machi ne. 35 7. A check val ve as
defined in claim®6 mhereln said groove is a V-shaped

rgo )gvaAlCeeCs\f\{ % def n]?d % % re1n216 é.Nh r
sar dCgFBovERTES 25 \AE éﬁ% b?o% 210 Y n"ORe" ST dé% 0 §réove is
relsanvebyeahehhomgWthareapewt)Q@Oﬁh@OD@ﬂ@th of said ring.
PCT/ CA2005/ 000711 direction parallel to said wall to
formsaid outer circunferential portion. 9. A check

10. yahveheskieTphge 5P| ai G T elACcsang  grodve icdeck valve

haviﬁba@\@ﬂémsbakhQWthﬂafgsgﬁ%btébfﬁ&bﬁeﬁ@bBbQé %@d%g said
check valve_for a machi ne, sa

Stef GO Yy BeHREAT oA AEL b Or ety SR So0E ELaRe g a melt

channghbkeéoakdngosditd onst em quosdveonf beneeennaanmddrward face of
. ¢ch en positio n | t nn

saifodPEL WA RO LN PIGATE! L AQBUTEL EROSER gLy onin

annyiay pbnpu o@rogaq’id gabdveriogni hg acreddbei val ytihan flexible

ext@RBULAT #idh arQurd sahd,risgigo é&éEH§aéht|wé1n@|e¥iQk@d in
extension fromsaid ring, said extension belng exed

OpeFﬁtlﬁbergﬂl&WJQﬁF%qﬂeﬁ?F%ﬁlﬁﬁtéPl£°%Q)?oﬁﬁﬁ hefween said
rinyebmeesn sa&LU ofSafi NFjastianwehdn®élan i njection

channel . 11. A check valve as defined in claim10

wherein said groove is a V-shaped groove. 20 12. A
11.chkckheakveadvedefs néef ired| an ntloimhéleiwhesaich gadiglegroove
is ésvasyéﬁggpﬁgogggove with one side of said V extending

In a rection parallel to said wall to form said

annul ar lip. 13. A check valve as defined in claim10

12 . WhETr BhBcRakvE 16E0QME dBinad I ehati¥ehy 19N AHQW W tdhid groove

re§R§%§ to, the |length %f said ring.

12
is aped groove-with one side~of said V extending in a

direction parallel to said 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





