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A CHECK VALVE WTH A SPIRAL CO L SEAL TECHNI CAL FI ELD
The present invention relates, generally, to check
wo 2aogeoeand seal s for injection noldi ng nachi neBCEOA2005/000743

more parti aulack VAYVENRTTRXE esinkaly coThe sgavent i on

rel ates to Theck 11InNgs and seats ror necar Tnjection

nmol di ng machi nes and gégééigbiaggggﬁfines. BACKGROUND

OF THE | NVENTI ON The ! i ncl udes US

Pat ent 3, 578 803 issued May 18, 1971 to Huhn that
helSSELIERE LOORHEEAR BSRECA SHILOOLLS, UEE BASP rings and
seaéhaﬁpr Usjéatenn 30655nzoaac®sue@ Apdi mote, pa9Ticudarly, but
notD%&@q%EQbEﬁg CopR. 1Q%§%EHQ%SrEﬁ%t%§et%fcﬂg%&'Qﬁh s ,and seals

sealing ring that is pressed agai nst ge s
forsmeftaée ingegppry QO#%F@ machaRgsd 2aa/d daRi &kastmg machlnes

conpressive force to the seallng rlng to forma sea

around a shaft. r& uct ed of

mul tiple | ayer ng ring is

designed to maintain a seal around the shaft. US

Pay ligatign 20 005 lished Aug
TheZGngaq{)eyAEgulstgrg Igéislg%e%egga% Te % \e/”g’l ve ’@3 alssued May
18, pilX7dn funpatim *aqua*aud@ﬁ@mbesmcam n@esysft em sfrheathepking to
urg%aEV%ééiff&ﬂfdt§§a§d§'ng%uﬁk%gerqggs@g'dgbégeEb seal on a

helical coil Wth a base ring on one end and a cl osure

shaditsk on the other end. Mouvenment of the base ring

provi des the opening and cl osing of the check val ve.

Us fﬁ%eﬂ%‘BC@%SS@b%ngthgﬁ'ﬁ§§1ﬁh§10p§@bﬁgt@n@uQBﬂéhﬁgllc Corp.
nmobi lity of the valve. The outer surfaces of

desggipgsl & i H§Car@l nét TRER hs SERdLPAG ’b’rn%eépﬁ‘ﬁg is pressed

agasukitacesvedde Psthgpéd ApplEgati e 20A~0Q0 10081 by i shedrd and
.J nuan&)l 2004 b¥ Dom nka g crlbgf a check valvg for 1

AXIEE | YRR T O S sERACEThE vafVe FHE sTAEhUte of P 2 sea

aropind, s spafng guihde swnberg andng Hel icalstsprateyl Jhemultiple

[ L Ng, ress by, r
1y (GEREPLL Nhd b I P OB Dl Loty slebigned o
maintain a seal around the shaft.

US Patent Application 2002/0100507 published August 1, 2002 by
Hauser et al describes a check valve for a piston pump in an
automotive braking system. The check valve is formed as a
single piece consisting of a helical coil with a base ring on
one end and a closure disk on the other end. Movement of the
base ring provides the opening and closing of the check valve.
The helical spring provides the opening and closing mobility of
the valve. The outer surfaces of the helical spring are not

used as closing or sealing surfaces.

US Patent Application 2004/0001900 published January 1,2004 by
Dominka describes a check valve for an injection system. The
valve includes a shut-off pin, a spring guide member and a
helical spring. The helical spring is compressed by the guide
member to force the pin to close the flow path and decompressed
to enable the flow path to open. The surfaces of the helical
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to enable the flow path to open. The surfaces of the
helical spring are in contact with the flow path but do
Wooi06/000m97 de any of the closing or sealing supECBCa2005/000743
Nopea oL 1hecBht 9kt 3t t §UORESESoH NSaksen0E BoSRbEAbrovid
=pr ? at% act ual y sea% ?gom10%a2§%F Tﬁereois a %E%%1 © any
of FB? %lﬂéhﬁgr%El§?%ﬁ%n9eFP55@%e§eal for sealing the
f|OMIpath t hrough check val ves in injection nolding
% . _SUMVARY OF THE | NVE ICN In the |nJeCt|9n 1
Non?mlo in %f PH-8&t iTst | fupdes o“8fplPdy thekkral coil to
actwal vessaal hauflanyckeahsland to rely on the
conparatively large clearance and the high viscosity
of the nelt to create full sealing. Metals used in
Thepet ab Rnpeedi domsl ey degidttanverahicalhiehsgakcbertyealing
theOfbe@Stb§§han9h£8§§ﬁfOéﬁeMk||vé§6§sba§K tbﬁ?égﬁléﬂe molding
cl earances that are typically enployed in plastic
machip@dtion nol ding. In addition, the highly corrosive
nature of the netals and the high t enper at ures
requi red for inj ] I Il d ai nst using
plastic injecti owﬁwﬁ%&@%mms in
metal injection nolding. Accordingly, an effective
I Ah 8610 d Lequi e a
T L N B R AR ek i { nsraRg i, fenploy
chegknpet aetr e5tRAAL cBRY 0887 £S el r bR rréﬁ%g OIThéhﬁr @@@mratlvely
lar @vembbgan?@ownd£8t§@chlghsgasdaﬂﬂﬂ¥e?ﬁpthalm@md to create
resent invention provides a seal .for . injec
fUl?mFGiaﬁénﬁachu%%ti‘ At uﬁggvéﬂ“t R %PéﬁFBﬁoﬁelmtotldﬁ”& do not
havehetle vialge, viedocds yweaf phathecbarared ahdrefieck will leak
al a bl o |y e I fi
backl oS Chbs, PORE RS Rk, SYED RSN hBTbyea i
plaptogi dhngcalgpu mglldiaid. t olseabdikéoshartde hmmaly corrosive

nat§9ér%|f COhd MRYa3lsS0.38t tas 3}11‘2{}‘?05eﬁlb89a¥:9r99er&é{‘ﬂred for
close the_nelt path, The prese i nvention ﬁaOVI des. a

injgghfoR orahSehe@ROVAL jatEor2aga Hlt &l %Fﬂgngp ghife. injection
moldDEgSeakaCtonpr i sesaagRakenpiler dln gmenesl | Nidfe®ti®f molding.

AccogéiggfyOfa%h%f¥% '&9gﬂ§§%fngor ﬁ%%%ﬁan%é%%fgﬁ molding is

required to have a tight c¢learance and tolerance and must

withstand high temperatures and corrosive environments. The

present invention provides such a seal using a spiral coil.

The present invention provides a seal for injection molding
machine that prevents back flow of melt in a check valve,
reduces wear in the barrel and check valve and will operate
reliably even when significant wear is present. The invention
is achieved by providing a spiral coil to seal the channel.
The spiral coil may also act as a check ring to open and close
the melt path.

The present invention provides a seal for a check valve for a
metal molding machine. The seal comprises a peripheral groove
in an outer surface of the check valve and a helically wound
core in the groove. The helically wound coil is expandable
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core in the groove. The helically wound coil is
expandabl ei nt o seal i ng engagenent with a cylindrica
wowrlok/oafo7t he nol di ng machi ne . The present i NVROL/CARN05/000743
intbukkhRen npr evigdesmenghegGlknval ve, fafd @i deet aba 10| 8 nghe molding
chine. The valve includes a helically wound coi
mac$38600|l seal s the check val ve and slides on a
cylinder of the check valve to open and close a flow
Thep?{bgg}{tou_glpvggglgﬁl VFuré‘x frgtrotv'li SOf t%%h%%l Qﬁe for a
ace conformng to a fm sur ace on the cy I'fnde
metad modsientghena/%nwe whefhien wohtacinglpfeshe dmlh@ally wound

coifurfage. Qiherseparl RS alnsW faces ofnd he1 £Qis §ONEOEYL inder
to a cylinder_wall surrounding the check valve to

of Shevidesdh Wid SRarPegr Atk %H@%% falfdew BiEFprelepigh the
valiv'évenlAl (Il’irf'stlirttlmefn erowrd;esC@nllmﬂal@@rﬂmé tenfamming to a

ectlo nol di_n nachl cIu in n i njection .
mac Bl AR PR R S ey Rk B Phles, apen in
conaadtawahbckheamwiumgtdurﬁmmzle Qodyr fJeeipheckl vabveaces of
the'eﬁhyd nfo?ﬁagb F&ﬂ%ndggew§§§l Ggrﬁhﬂgiﬁgn?ﬁgsgﬁeék valve

icall'y wound coi at surroun e noz
to pravidespndapialbeedbeica FNESENPBSi VRbHEWhere the

nozzle is open and a second p03|t|on where the nozzle
is closed, A fjrst %urn of the ¢ sealin engages
The o BeRBENGelIBR" Fha by 5T BSboby RRGRSL AE. EBF £oT S0 uaing for an
injetosed posiding. MBRIEMOESCRIIRMAION OanTHENDRAWLNGS screw, a
noz§¥8”§£83y08”9§9'8E8t§f°£yéh§n§é8?§8ﬁ EQ¥SQt588 gngheck valve
escrrbed wthrefeéeren he "acconpany
on dhgwimrzle nbofly ehThel Gheck svahvendngludesf aba$¢@11ng ring.

The@S$eARL ¥ fo&lﬁg”E%Qmﬁﬂﬁéag'(H1TEEIHJEHP@ChW@@ndF|S%11 that
I A |Ilustrates a _barrel assenbly of _a tgglcal

SUrFRRRER| orhFroM@ERg Ssy8PEH Fnhhiieh Fhedabegerketveen a first

poshﬁ‘ieﬁt wae ries theefridzz I Qs 20p&naadHoss mdﬂd)np&sytﬁah where
barr el siﬁyb FIL G, 1 _taken

theddd hebr L R G e ey e SR, G ideapealingly

engpgewi dechioy lides mresgm mﬂveh$|bndE|@he8|uhaiqhﬂkui$dln the
clo¥E8“b8Ei@i88fti°n of FIG 2 show ng the

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 barrel assembly for a metal injection

molding machine.

FIG. 1A illustrates a barrel assembly of a typical injection

molding system on which the present invention is useful.

FIG. 2 is a cross sectional view of the barrel assembly of FIG.
1 taken along the .sectional line 2-2 of FIG. 1 showing the

spiral seal provided by the present invention.



10

15

20

25

30

35

40

check valve with the spiral seal in the closed sealing
position taken along sectional line 3-3 in FIG 4
Wo-b@B6/0@A71 s a detail ed view of circled porti onP@r/0A2005/000743
rickl G i%sgowgetgﬁwa kekat ignsdi opeiwealfgrqf.plzaéhowidng the
onetry an e groove_nore_cl osely. is_an end . |
Chegie%ﬁgYetHétEhEEE §8F68loFeﬁﬂcﬁnstLXFFgPSGdi§eélln9 position
takpear apeat;i vecviewadf 1ithe 8Racknr Fmg.ofi.t he i nventi on
FI Gs. 5A and 5B are sectional and end views,
respectively, of the check ring shown in FIG 5 . FIG
FIG6 i¥P aiperspdethvdedi emiaf ofie sipidldd copktionbe®r of FIG. 3
sholvi hfed N f@fa@b@ﬁgh{ébnge‘efﬂeéhet}ﬁat9p§§§h r8GK and the
ring. FIGs. 6A_and 6B are sectional and end “vi ews,
JTrop¥§pBerPvEL§SedY -t he spiral coil shown in FIG 6
FIG 7 is a cross sectional view along sectional line

7-7 of FILG of a che valve with a spi cqil
FIG{ L fotPoRtng™ds VieleSt GHa CHECK PPYe PRCETE-( 9-an end
vi ew of the check valve showmn in FIG 7 . FIG 9 is a
further .enbodi .t he invent.on ere.t S
'FIG(':oiF. c%ﬁbr%egﬁég%e%%%{ r\%lng&anddé)sé:\g‘% %Ihé%%logilg@a of the
1nveppssnsecti onal view of a further enbodi nent of the
invention that includes a wear ring between the spiral
coil__check valve and seal and is taken al ong sectiopa
FIGS: n@PL b % & SeEtienesl 19 £0%h B efFdpethevely, of
thecbeekkvalvg shown in FIG. 320. DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENT (S) The structure and ‘
operation of the present invention will be expl ai ned,
FIGhefeiinaht perspechivet Méewonfekheobpimploephd thebe fitted on

thef BAEEKOR: ARUoQUERRIL | Bt ¥,0Ee81ChREk HaLYe thgt 1 s
configured for use i n a barrel assenbly of "an
injection nolding systemfor the nolding of a netal

FIGall en akchemsatdoseceiohalnesidiland WidwsSentespbttively, of
th (i.e. thixo roglcé sta g A_det ai |l ed description of
et RB1EBhsEPELt PBR¥End opLFat Pon of several of such
i njection
FIG. 7 is a cross sectional view along sectional line 7-7 of
FIG. 8 of a check valve with a spiral coil functioning.as a

seal and check ring.
FIG. 8 is an end view of the check wvalve shown in FIG. 7.

FIG.9 is a further embodiment of the invention where the spiral

coil combines as a check ring and seal.

FIG. 10 is a cross-sectional view of a further embodiment of
the invention that includes a wear ring between the spiral coil
check valve and seal and is taken along sectional line 10-10 in
FIG. 11.

FIG. 11 is an end view of the check valve shown in FIG. 10.
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nol di ng systens i s available with reference t o
United States patents 5,040,589 and 6, 494, 703.
wNedosiobdest andi ng the foregoi ng, no such |in tapPCDOADINS/000743

thepg@ReL.AD EESEREETQbNtBP QﬁﬂcﬁRﬁﬁtﬂﬁEﬁfEM@@DQ&E&QQE)
i nv

ot her net al aIons (e. g Alunlnun1 Zlnc etc.). The
Thebatrelctassedny opeaatyphcalf |m@cpreseﬁel dinn@ns;ytsahemill be

I _S_shown with r ference i9 FIG. lA_.Th rel .
eng%Eﬁ‘ary}i@S‘%‘ﬂin%ﬁé fown & B8 inct it SRR B gn %elmprovmg the
funcyﬁbndahdaﬁubabiéﬁt146fmathhankaxaavecyhandnscabcbcgered for
use14§Aaa55998§da598ﬁ8§grBEan IH?eQ@FBﬁ'mB%%?H?'gyEtém for the

own connect stati ona at en )
molgf aepiafy @mﬂtet(aﬂotab%%rvms@@hsmﬁw)thoschéﬁbowégm@s;\um, in a

sem$- @@Magu&ea t t0iGRRRRVALS Widtd hen sgce 186 @ssaRPg8dion of

the % ereln fo Eroc355|n aq&gﬁrg ipor%gggnne ﬁ&uch injection
molsmbgeq;wttdngs chanaekifgbaenelitiof raﬁédenge rm.berUrallted States

pat%HFlng b?? gg?oggéhgrggﬁ 7§§e ﬁc t%SEang gdgﬁeaforegoing,

Pcal af range abou Yan 8

no @ybhnanmcaatbgdy0potheogenegalAuteéitpopf|bheochehb valve of

theS JrRWer10l 1 SHOMY o $sCOfdHYRE fOF GRUPIdBHM I Bty with
drive assenbly not shown, and a_forward portlon of

othpkemeEaby2158YF §CcBnfAgEREEURor Z4BEei 9FAg) a check
valve 160, i n accordance mnth an enbodi nent of the

presen |nvent|on operative ort| en of t
The D R R TS rRbod A 14t Los cEEToR APl el aysten is
shotaceibh shbekdece3RoofFIGhelldcrew 156. The barre

assenbly 138 includes a barrel head 2A that i s

positioned internedi ate the machine nozzle 144 and a
Thef rbarrehd atseMelbarkd 140. sheerbaitoel iRedddgA an  elongate

cylipgbudges admidl pagpageyey Hh aa&aaqedc@ﬁﬁ&fm@ygcore 1483
t hat connects the barrel bore 148A w

AT TR BB e ATy RO - pﬂheag}é%\}éﬁejmgésﬁpﬁ’éﬁgé& tHIJyhconnected.

to tdhestmechomerypopzbeechd4lc Toe ﬂEIél@ﬁﬁS@@Gﬂﬁithﬂuﬁ: otherwise

snoljj Qudhie bariel s head 2A Logkydesan IveLdlyare wien tne

ering portion ransi tron |aneter
scre¥l t1 Passagenapdt othdvee muc h fogr renere sel ng pagshgenaysporting

metéﬂSCf%fe&sQ%diaCh'é‘r?d nozzl e jl44n. Jhe ceptral, horgkA84g  ang

of the barrel 140 includes a Ii1ning 12A nmade
subsequently channeling a melt of "molding material during

injection thereof. The screw 156 includes a helical flight 158
arranged about an elongate cylindrical body portion 159. A
rear portfon of the screw, not shown, is configured for
coupling with a drive assembly, not shown, and a forward
portion of the screw 156 is configured for receiving a check
valve 160, in accordance with an embodiment of the present
invention. An operative portion of the check wvalve 160 1is
arranged in front of a forward mating face or shoulder 32 of
the screw 156. The barrel assembly 138 includes a barrel head
2A that is positioned intermediate the machine nozzle 144 and a
front end of the barrel 140. The barrel head 2A includes a melt
passageway 10 arranged therethrough that connects the barrel
bore 148A with a complementary melt passageway 148C arranged

through the machine nozzle 144. The melt passageway 10 through
s .
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froma corrosion resistant material, such as
Stellite(tn), to protect the barrel substrate
woraioendmmy7 commonly nmade from a ni ckel - based aPdDgAZ06M000743

theasb%lf]f felh@é@ 2ir9%ﬁh8eﬁorarrps%}{@apaﬁ? ertt g)eesrlq‘r%t}ggrtlon to

tenperature neta porti on
tra@érlltélonas’é]é%bl%lalf@életrhat)fc(ﬁ’@ i RedtcareRagsah fRe the much

narihle rOfmdMd dpAgsHGERE AN 4BBY At SEhéN@aWdEe n®l MdALle 144. The

ective |} r coat| he barre
L W&wﬁ%t—f ¢ RO 140 SPEh S8 otr Ldngna 122 made
frooonai rutrech sietral réeedshock nta’tremngﬂ,a teet tds oafstt,ellicitteTM to

SR e R
nlCﬁ@éd@ta@@kl i gtld avhe sysre B4BA bfcanel Barr érrom40th$he corrosive

prop@edskaCk # stidien; gHbseapently R araSSednd 1t O BPhgkngortlons
mat eri al by the nechani cal working thereof,

of ééﬁlaﬁréﬁltﬁé8§apéw 156 Fﬁaéoga@@aﬂméﬁ\ﬁQPﬁapﬁewaéhréhe melt
of b@ﬂalh@SAaté&daDym@@ﬂbﬂ@b|Qﬂch@@blBgmhh@&e@&otgﬁﬁlbéaﬂ1n1ngs

i s _pr.ovi ded ri es, of aters
o aréPtPfgﬁbedbgﬁ%ng 3r§ﬁ%stégﬁlaﬁjbor 5Bh%¥ tﬁ@nEéﬂﬁfﬁd for
con@thh@nb&ﬂW@leasaamhky d88camuitettdrsets) dkedgtock through

?%&P 9ﬁr89€2| %4%h6W%5'{ﬁ§@tEgolgwd%éd“%ﬁggﬁ%?'Se&op rear

ast one nbl ding cavity, not S forme

pOr@é@ﬁeMﬁlﬁhﬁk%@Vk%h L8RPl 8pEntsROY DI Bigigtepderhsoat directs
theShiﬁéégls?&i)Seeiﬁthﬁ) mahlédcpéged hﬁlz;}‘g],cA n@ﬁfl s&}o@md badrd1a im?d The
0 e .no co a i nc es a core.plate ,
reedSt il v S i TSRS Y o Eo o Sy RRere L diRg heterial
by aftreangethdmisrl nwvodkengotdehobfhably 12 iawciimlesof the screw
156C§%|%%ﬁ@l?5%1%%S%thyt%%7baW&gq Bg? 3548%35 %ﬂ% controlled
conple cavity nold I 'NSer arrange t e?bln,
heagdngt édletr@oa? f e olﬂe@tryﬁnénrosryglteelmbyz&a Jekeiesnnér heaters,

not8$§b%ﬁl1%h@tpg9glg%§aa @@aaioﬁeracgﬂggeghﬁgaﬁhﬁoqehbn of the
passa emay 148C of the machine ™nozzle 144

lenséé}sp onEenbPdirRg E&FRMY ol 3Bhanfi P?F‘ﬁ&rﬁhéﬁé’oﬁloﬂgsmaChlne
nozizSecoaugnl y known, the runner system 126 may be an
of fset or nulti-drop hot runner, a cold runner, a cold
sprue, or any other comonly known nelt distribution
Thensanectivropeeoddi dncluklescarte bewlst one molding cavity, not

shown, formed in closed cooperation between complementary
molding inserts shared between a mold cold half, not shown, and
a mold hot half 125. The mold cold half includes a core plate
assembly with at least one core molding insert arranged
therein. The mold hot half 125 includes a cavity plate assembly
127, with the at least one complementary cavity molding insert
arranged therein, mounted to a face of a runner system 126. The
runner system 126 provides a means for connecting the melt
passageway 148C of the machine nozzle 144 with the at least one
molding cavity for the filling thereof. As is commonly known,
the runner system 126 may be an offset or multi-drop hot
runner, a cold runner, a cold sprue, or any other commonly
known melt distribution means. In operation, the core and
cavity molding inserts cooperate, in a mold closed and clamped
position, to form at least one mold cavity for receiving and
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cavity nolding inserts cooperate, in a nold closed and
cl anped position, to format |east one nold cavity for
WO e@eioviony andshapi ng the nelt of nol di ng mat ePCHICA2005/000743
shab% I ved fom the rynaehgshatemiia6.rdddiQReI at#an. thderunner
ine nozzle 144 of thé barrel assenbly 138 is
syséﬁ@aé@é in a sprue bushing 55 of the injection nDId
whilst the nelt is being injected into the nold (i.
acts ? alns%hth% [ actlon fgrc§§ ge

erated b

1 B HERET BshaeniiarRe 5 §§§¥s%ns%aﬁwbly 138
is en@a@@els itrhea ssepse obushihgesballfi sHiengimgedcnidémwnoid whilst
theMRb#t &geeéaﬁgklmgggtgae 5€8rtﬁedme9atu9n Of ;LRE against the

barrel 140; 11 .e. shearing) and ﬁea |n§
reaFﬁéoﬁefﬁFC?éea§966Rt?ﬁt@Yatbﬁlk@ﬂ?@ﬁﬂ@nnﬁﬁttbﬁ ]

mat eri al a . the operation (i.e. rotation and

retraction) of the scre at fun tions to
Thetwgiébaetp%ﬁseﬁaeagPssﬁ h¥|%HCEﬂﬁsagﬁ Bha eBSpeFat i on

of theestablishight 2nlS58nBildbh tde acitall boceddd8Ak into the

al ong I t e I p t he check

val ve %5%? gﬁg ? ?%léﬁ %gggﬁglb%ég%lrggﬁon defined in

front U@rkhégchd@kevalyéhQ60}n@) et i npeehéng the metal

feed$t9é5dgﬁéék'%htésa'&hﬁ&%%gq%fﬂ‘%éﬂ@‘éﬂbﬁéﬁﬂih@|materlal

portion of the barrel assenbly iii) closing and

cl anpi R of the injection nold hal ves; iv) injecting

th?.aC€H§ULo@IeQ®_ tTRint thr@rghotbel?acmrng m@z_zbletléﬁ of the

and into the i cti no orward translation

of 't heoS5r i 1865°y FRgtT oddASF A1 T ngthny TERMIRIRG  the

voi ds Feedheoak/hedst mbirdugh dewd t gobyerheion of the screw

app"°§§i8ﬂt§ 158SgatRe hé”b@féiOBoPée§§§§e éhoﬁg fpe length

packi ng openi n e Injection no onc

nol ded05atbeha§r§6|lu 3|4@|re@at8ﬁr Slgh aIRCleomivRy b0+ hend into
i njecthigna@Rhfiulation region defined in front of the check

valve 160;
b. heating the feedstock material as it travels along a

! ng

substantial portion of the barrel assembly 138;

iii) closing and clamping of the injection mold halves;

iv) injecting the accumulated melt through the machine
nozzle 144 and into the injection mold by a forward
translation of the screw 156;

V) optionally filling any remaining voids in the at least
molding cavity by the application of sustained
injection pressure (i.e. packing):

vi) opening of the injection mold, once the molded part
has solidified through the cooling of the injection
mold;

vii) removal of the molded part from the .injection mold;
and

viii) optionally conditioning of the injection mold for a
subsequent molding cycle (e.g. application of mold

release agent).
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vii) renoval of the nolded part fromthe .injection
nmol d; and viii) optionally conditioning of the
wo pgoeobdoon nol d for a subsequent ' nol di ng cycPer/Ca2a5/000743
Theappkkgal i 8 0brephéingl easevagank) ofheméqQDSf@E subsequent

ar n a ol u of rrelt for s ent in ectlon
i3BEEEBh  Bher ) SERRSI 197) AL connonly knGRTES LY | known  as
recpeemyeunhgrwherametduegﬁeqﬁ;ﬁﬁlﬁmdglamﬁapﬂcpﬁnglog the at

t a as ! d_ca [ steps_iv)
lea%E (gr}ge c%ﬁ%gnléa‘ﬁlr%mnqgse"l néjtfa tsl( o%g) E£Irh I%cha@val %ommonly
knOYBOaﬁunéﬂD©ﬁ§lP§ allow the forward transport of nelt

into the accunul ation region at the front of the

barrel 140 but qotherw se prevents the backfl ow thereof
Theqghers VﬁéV?nﬂégtFBHCB#OPﬁetﬁeﬁ%lovhéhﬁr6eéward transport of

meltuneidconing atctinelabeek valuenlel: rehéegrenta of the barrel
ssure di f f.erence bet t he ej t her

L8O o 13T GREP VBB e 1 U1 Ta Sur G rRbovaing the

injentdibnghef mhefnmﬂltduﬂﬂmg pn@peridmmctianimgruftUﬂ&a check
val@@d 1%@651@1'1% 0&1 Ebgghrgh%@ff%@ Xf% b%[” teg\ St?}ﬁ melt on

i njectlion nD ng, 1s describe
eltBSFenFl€e68©h%9%°fRefbr¢1rmP%QbQQ(EbehEQﬂujtbe yalve durlng

recspPekgl %@U'h&@%@r‘ﬁfﬁQﬁQﬁQﬁW%&ﬂ%éhlﬁj@é@f@ﬁfedThe structure
enbodlnent of present ention iS genera
andgy HE P h8m5t¥ﬂécﬁ%e‘%?“?ﬁevé&yﬁ'asfﬁrs e pR metal
1nij€ﬁoﬁ , mbadiely, 2 Jist h degxrdrelbdd neirn 4 Bruppedt SSBases eWwpatent
5, 6g60g9§homn) that has check valve 20 attached to it by
of threads 28. Bolts (not shown) connect barre
head 6 to barrel 2 through bolt holes 8 . A sprue

Ref@&:‘a’?lﬂh?g tQ)nth(%"'OWD) aff the di §1§1£§l athagheddp Ltf'eaccordance
barrel head means of bolt holes 9 . Wen check

withal fe EeefgrrﬁdthémEBth§6§|tPEn ERBWnPFASENE 2nvephéon is

gen8eh@Wyi Shewhat i RgGand BBbksi shéedséhpeughet BBithgska seal.
valve into a nelt passageway 10 in front of the check
valve 20 in a manner well understood in the netal

In FaGdi g drarrddheh vhehnehtrpasiageway Huigoftd ld ngcrew (not

shoRH?'?ﬂétaﬁggi%%é%ﬁobgﬁve 20 attached to it by means of
threads 28. Bolts (not shown) connect barrel head 6 to barrel
2 through bolt holes 8. A sprue bushing (not shown) or the
like is attached to the barrel head 6 by means of bolt holes 9.
When check wvalve 20 is in the open position shown in FIG. 2,
the screw is rotating and melt is fed through the check valve
into a melt passageway 10 in front of the check valve 20 in a

manner well understood in the metal molding art.

When the melt passageway 10 is filling the melt applies a force
to inclined surface 32 to move check ring 24 forward and open a
flow path between the inclined surfaces 32 and 34. Surface 40
arrests the forward movement of ring 24. During forward
movement the spiral coil is only under a slight pressure from
the melt and will create 1little resistance to the forward

movement of the ring.
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to inclined surface 32 to nove check ring 24 forward
and open a flow path between the inclined surfaces 32
waneeBdao7sur f ace 40 arrests the forward novenePtT/0A2005/000743

Whehi 1@124.p 384G Pr var d smoveneiy & hen Spieh al, %tlatll%n of the
only under a I%Jgqj ressure fromihe pelt and w

SCIgFedtSe I4RA NCEIEE RS 1o WBR T ndPERed ‘B‘?ld cavity

(nothehioiwing . VhfnlnﬁtiapassageMﬁy ﬂ@rWSrdlhbedméhthcﬁm|ﬁhe screw
ion of. the [ m1|s ed an | n

durlgﬁ Lqﬂeé{lon agﬁag ty (%é?gghgﬁ%)g?s|3$1 g. fheforward

surfaraaprd ﬁbeeﬂéﬁpkofrlmhze tec meswed urti ep ¢ inj %@ti‘-@@t chlbgesnclined

sur®a£Q5Ceot 03,08 applded 19 achenwar dRurface-RY %'%%1 the melt
check ring to nove it back so that the incline

Patgurfaces 32 and 34 are in contact and thereby seal the
nmelt path. In addition, openlngs 12 (shown in FIG 3 )

in.t I
In adiReoRy narFanaetudn SXsPrrha oy Poiih BHIE 1ohdg wall of
ringt Zidntmesedt | mglecortcacprass habainel [thweridnéo thédebyf the
splgSi" céQ?hgﬁa kg é‘g?_talLRPQ E%glkﬁﬁgégnggckhxg P@rﬁgkrel liner

e l1njection C
4 t@e@ﬂae\mwe ?@abo@gaga:r@toflﬁakﬁggt e AW @hécklﬁﬁn%'th@f the

bar2Bl aptial €RE! iR§ecBieM &¢cig. attached to the end of
an injection screw by means of threads 28. A shoul der

30 is fixed to the end of the injection screw. In the
As @;Ih@smd ippsF1¢ on3sheweckn vdlGe 0 tbesiseki o€d nalind asteem 22,

chedf QRagogk al ve, 20, andotheypnclished suf face, 34 Oy o the
ouﬁa 0 %re Pressed into seallng engagenen %
endbadk apr dggerad- iexeri@ewnby i ngakd by theemslst I thze shoulder

30 §El "flsEQénBS' t38 LR4AcFBPRET }ﬁ\fékt%geéé}@@d in the
art. The outside dianeter of the spiral coil 26 has

anpl e clearance to enabl e ease of assenbly. Openings
In &Beperskédnpbtitoohl sMowAt Ont hegsparetdd adtdceal theface 32

on PSS U A0 PR Rhd Pl S0LER 28, s Ei Mgpnaer 30
aret opraseedi amtfor cesmalin@an emgagerard oltywarttkey badkal pressure
exegkégc o Rt cqayRescfbe ahghl y, copl Lant SLXMCA €36 in a

manner well understood in the art.

The outside diameter of the spiral coil 26 has ample clearance
to enable ease of assembly. Openings 12 permit melt to flow
into the space 14 adjacent the inner circumference of the
spiral coil 26. During injection, the melt in space 14 subjects
the coil 26 to injection forces in an axial and outwardly
radial direction that causes the highly compliant structure of
the spiral coil 26 to easily compress axially and expand
radially until all of the clearances are eliminated and a seal
is created. Upon the dissipation of injection pressure the
forces that cause the compression and expansion are no longer
present and the spiral coil 26 relaxes. When the plasticizing
screw (not shown) begins to turn in order to convey new
material to the front of the screw any contact between the
check ring 24 and the spiral coil 26 will result in an applied

torque that causes the spiral coil 26 to twist such that the
9
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the spiral coil 26 to easily conpress axially and
expand radially until all of the clearances are
webkdosionamred and a seal is created. Upon t he di BET/QARI06/000743

outgﬁﬁpnleCEh%ﬂgﬁreéfgﬁgtéhe %% %%% hat, ALSE thgd (forces a

ansi on are no Ionger presen
disehgagpieat cfi | the rxgtaking VWiemetles pfa@u ¢ihg ngall of the

bar$€i ey hBR! tBAIWREREPHhGSwES L UrN in order to convey
new material to the front of the screw any contact

between the check ring 24 and the spiral coil 26 wll
Ther €84l bfi Radn 8Pphi 2d Lorguechball eausesmt BengpkEabs creating

oil .26 tq.twi st. such th eout side seali di anet er
slof 8 ared e T L ret 3P berhEianaRt i (18 When the
injeeahongsdrawenerwitbdraha aalll roftathd bar eehahhaer understood

in %Hgs &%duq, gvf OReﬁﬁ'%h§E6%85% Sithe $Peck ring

urcated to ers creatlng sl ot's
24 ﬁ@rwaéﬁaﬁﬁeppge é@eswma 2 OFlagd zperrwwéntlwemelt channel 36

to k@b@ﬁbbo%é$ﬂwﬁﬁdﬁ5ﬂﬂéh§6@$@1§@dsﬁ95§tedﬁé]@hémm@ﬁf channel
36 Eb%§§3t00d in the art, the screw rOV|des melt that

YhENCRBEK FFﬁngﬁSFBFﬁa%H t oﬁ%ﬁ“Pﬁ% vapyeyopgoves the
plaaﬁﬂcpeﬁngtddremn%acmhamuﬂt§6fnolrem@ﬂnpmﬁdtlémom When an

. _.lthe.rotating s rew. the ch I fl||S W t
ln]%%ﬁ%oﬁhgkﬁngs%} N anne ?Tmﬁ me%ﬁ1ln EEOHt of
thepldwdki ziing srzr,cr\e&/s bable tcthactls frainiy sihfbt Q@@éq tton.the closed

pos%?ﬂnaghbﬁheqtn' crrtht rpke @ﬁéhn§hEh%h‘é|c§{5%qn\@0|mré’écxches the
in front of the check ring noves the check ring

Sea%ﬂ“ﬁa@?sﬂélpﬁe%ﬂ%@%d“bogigroﬁ'sﬁ§@ﬁlpﬁepﬁem%¥? ifheprovided

in the mb@tkclhiaﬂge243l6e&©h%€hatﬂl% seald g ﬂ@ﬁéé&ﬁh SéPWAelt into
|C|e rovided in,th

i | t )
the g akiEl  SRPEPEHRE! 6 1n Mo S TR (RO 176 et ¢ pgrew i
trapavatygd Rotrabirddyoftot o msor evels snbppedeam@hduﬁaxjmmv The

trah§155§83%2tqgaJéM d%* tghgorggrgﬁltld ééé%&a %% pressure

é e trans ti onal novenent of
crephede §e§htehéﬂed{test5%r@%1ﬁ3é%t 'é@abythﬁemﬁéltt raghrensures sealed

at thatihbeinehtspathc36 85 sgal 84 ahatheohgcthBeHarrel surface
surfaces 32 and_34 and al ong the barrel Surface

adigfpatehbet i tofP-26. As nore clearly shown in FIG 3A
the coil 26 is substantially rectangular in cross

As %%%%I% ear lﬂéﬁh‘{gcyfé?ﬁgptkgg coil 26 is substantially
rectangular in cross section. The outer circumferential
surfaces of the coil are machined to a high tolerance so that
they will tightly interface with the wall of an associated
barrel liner. The inner circumferential surfaces could be other
shapes such as convex or concave. The only limitation on the
shape of the inner circumferential surfaces is that they have
sufficient surface to ensure the transmission of adequate force
to move the coils into sealing engagement with the barrel liner
surface. The radial surfaces of each turn of the coil are also
machined to a high tolerance to ensure that adjacent turns of
the coil seal effectively against one another. The outer
radial surfaces of the outer coils and the surfaces they
contact on the check ring should also be machined to a high

tolerance to ensure good sealing.
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surfaces of the coil are machined to a high tol erance
so that they will tightly interface with the wall of
w@rooasewel at ed barrel liner. The inner circunfBCEOAR@E/000743

che8Wr faggs xould Heowt hesrshargsisuehyas nCHIVRX O, 5aA and SB.
concavé. The only limtation on the shape of the inner

Ringj rlukst éht Tl CSIAT B3t 84t Rt e PafaRbediif i cllapt siot 44
is suichace dentersui€at heher anskilesicn oiic adegyava frtccecould be
t ve the coils into.seali engagepent w.th 1he. . .
rocp S plortani: St fabec dng r et Sar't AE8s A toabtiL A Rion i
thapf thke vedill s@od iginso 4fachidhedB tadpdemh tidk esdmteshould have
FEPSYLAL! adkacent iy fg t les8 by th '
Sy A el SHaTansl L PR T et nipdy Py Ehe coil

26 yhepapesnsedt R bheefledi f4-and the surfaces they

contact on the check ring should also be machined to a

.hi gh tolerance to ensure good sealing.Check ring 24 is
SP1ERINROND: € o IRy T P G L LGRS KES - (fngbBysnd 6B.
As baswa dinr clleare H1Ws 44 cartdd scipecumpbergnt Jdie shofadds 66 are

' 0 | gcat.ed n 1 ddl L _the rj 4 t
machInPA°HR | Soatehh neaber efher SRELF GRMTRES TRE are also
machhhgd| itei taathdphi solpaanche wallnesecei oeignsremigiall surfaces

70 ¥YRCEMt tBE HRle ShOULD thave S dILh &Nt 28T 8RYL NedPract the

W t hstand pressures exerted by the coil 26 when
melbpdHE&RTi APERATL4PBt 44. Spiral coil 26 is shown nore
explicitly in FIG. 6 , 6A and 6B. As shown in these

FTGy o TaSHEGH ColrRod. Kadi T SO 19ibe BAA Rl Lge ctions of

openaofi red! tolashighthel ertevoe. vahvwer 3 reawdf eeedtingl the melt
chatﬁﬂéﬁa%%:tzotﬂ? deHBF??ﬁeHBgetBQ aypiEghet ?_Fg&@gggﬁaéuter coil

,é contact the ne auring operatlon. OoOWs a
of eRadk AG rRNEaISS 50h¢ hakctbndinesrfRecacddi diss d¥ose the valve

as QPRRING anteCl Ostdtntdiephieck ¥akyeced a1 sgal ikdgnkhefr the
coiflé channel 54.1n this enhodinent, surface 56 of
h

th
e uEdP3gs | FBE dRI1S0%EngEyes Ratd Snc FPnetfdhr e walls
agaddsto arlyoskatke Alalweofis thkowel The cTheutiiexkebtiaky in the

rfac of _t.he r ft oi 0 _engage the wal
tur%% togee%aer rce lrht oéd;egﬁs‘? % gg??segsgi r‘?’sltt%a%]ye%gc]kn f*f}g%v barrel
theofctile PRl wilTheedriteyiusi [feypiravitHe a reliable seal as the

pressure of the melt against the inner walls of the coil 50
will force the outer walls of the coil against the barrel.
Accordingly, the seal along the wall will only start to erode
when the barrel is so worn that the expansion of the coils is

insufficient to cover the wear gap.

For metal molding, the spiral coil must be made of material
that is stable at high operating temperatures, such as 600
Degrees C. for magnesium molding, and inert to corrosion. - For

example, when molding magnesium, nickel should not be present.

The stem 22 shown in FIG. 7 is essentially the same as stem 22
shown in FIG. 3 so like reference numerals have been used to

identify the same parts of the stem. Stem 22 need not be

" further described here.

11
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20

turns of the coil 50 ensure that even with wear in the
barrel the coil 50 will continue to provide a reliable
wa@ealo/0a®7t he pressure of the nelt against the POVEA2005/000743
FIGWRhhS QioddenGPi! 3Qawnkl iy Cfﬁaémfn&&t Ehr‘f’éhleé Q:ff e coil
coil against the barrel” Accordingly, the seal along
O-the wall will only start to erode when the barrel is
so worn that the expansion of the coils is

uff|C|ent to.cover g Fo nol ding,
P16y n 431 F31 CRg PLRReDE b RmiRo ok CRRLEF: 47 Eharn| en 28! 7 and
inc$tdbke =ltots gl 2opkoat ipegrtigpiecat thes, flsawchods B0t into an
1n3£€958§5cg§1 ggr magnesi um nol di ng, and inert to
corrosion. E r exanpl e, when nol di ng magnesi um ni cke
shoul d not be present. The stem 22 shown in FIG 7 is

FIGES9entinaldir e Sane;Ashst eomB3dshomh o ke Fhrhhtion. In
|i ke reference nunerals have been used to identify

t he
thigar Ut ARORE, t o SEr S 6 25 HRERL notO bE N Fom  the

perdpﬁérybe& hﬂke Ehétk7AaSh@MBxﬁﬁMﬂﬂ.GH&arhMtbheoﬂHQEIﬂﬁdbarrel
nd view of t

show La es gf COL|6§O ja ? S eck rin
ﬂecﬁ va ve €hdwn°rn F %f % |nc ude5SsPEte 9 g
andf gyegler riotrt | higet Imnefdlowveﬂvaelinl rat omanngmj extmoimpr to that
desE?YbéM hgkgingekbkgs&iéﬁe§e§e£@ﬁ&ge£o P?@g'n?n£n8f8the
Invention. In this enbodi nent, a ow channel 60
ext ends fron1the peri phery of the check val ve toward
FIGh helblntaaai |Cl_i16%fho&rt Qﬁrﬂlﬁitkﬁhio%gnmm%c@ﬂ?fh?tlﬁ?entlon In
ir (ofo] acts a check, r and seal for
thi helRogSREaty o o el st AP ¢ bod nBE LHEBEs Pocgat 74 on a
scraer dnpliefsdroernii tdnd efesencelt @okllGsio 7 aRdng .72FIgesrmits the
uselgfaqg %ﬂn§98¥'§ogﬁrtﬁ§rw fg%dhg?HE 9%155 tH@”?gd&gked flow
odi nent, a 'STsifuated betwe
patéeatTha vhng %8r@9ﬂeﬁoba§ho@n§ hpdth @pthath@o¢©lr676
Ring 72 permts the use of a thinner coil 76 while
mai_ntaining the required flow path., The ring 72 npves
It H&&Q*aﬁﬁfngPﬁsﬁkt%QﬂHPQ%ﬁ%tQQQIFh%FIFh%ﬁa i seespeiption

hasundensgoodnthgtwapeoabex@mﬁeéc®mpyl@ﬂdhasabeﬁadgfye@tlons in
deta¥l mgyoéeeéggglgigﬂgx Qﬂg gggéengg ghcaﬁkgggnk invention.

12



10

15

20

25

30

35

40

detail may be nade within the scope of the present
invention.WHAT | S CLAIMEDI| S: 1 . Aseal for a
waeb@ekoopat ve for a nmetal nol di ng machi ne, sai dPGEaA2005/000743
OWRI ti pheral groove in an outer surface of
WHAE ?g tﬁhEEE ane and a helically wound core in said
groove, said helically wound coil being expandabl e
1. inhosseal fng enghgekentlwet hoa eyhéndﬂimaﬂdmnblmeéhine, said

a . di fi | j .
seafblyLOLN] EDEDBneoy G300 07 STLOPAY DUGHELO d¢ ocia
chegl| Ve lyed 20§ agerdtetigaisl vf weand ceize cblﬁt é@tldeag:lfpover said

hel%aﬂyt Qhadi aidnyl S@@ln?aéﬁpﬁﬁﬁhblg 1irA FheLk) Viak Vengagement
a netal din ine, said, valve jncluding a

r

WltBe?uﬁMéFBﬁerﬁﬁvga?ﬁ 9h 8atermeLfiagem8FNdArd check
valve and a helically wound coil in said groove, said
coj | beln &x a?dable into sealhngve qgnent Wi t h

cyli RGfica BF9sdi'd mbTding WaEH GACh ATERE T said

coiwaﬁvelageaeflﬂedradleuawaiBsmhedeadjaaedthEhroalby said coil
con@QHEdeQthotﬁe?nyébkgdkgif akLy b§%%8980§1”9't channe

open position and anne osed position. 5
A check valve as defined in claim3 wherein turns of

3. saphd @idk a{zglsdbsﬁ@mt laa|rhdt5130¥r@|1@li|n@f hlchine, sald valve
heck valve as defined in cl

. ss-section. 9 é
inc AT RFnE Sir SLERE T &b, PEOGLS o it HPnGube ToRNA L abrI Sh gald check
valwachimiedat dved iiagh wt oWenadce:dld ehsursaiskayrogvbet weend coil

beifl tﬁﬁﬂa‘ d4Hns g’ﬂ?l o Lgh 5ol aem%il%wﬂi%%ssﬁﬁt ’a éylindrical

1Ve as I'n C €rein outer
walgypfagesdonoli@ging ®fcBand.- coil are machined to a high
tol erance so as to tightly seal against said wall mhen

sald coi| is_expand . A check valve for a net
nof dFRGC et Yie, a%a@%f%ﬁ?geanEiﬁHWné wheEpipappyd hellcally

woumﬂumﬂuQOIis 3@wde@I1amﬁ&armysaedw@b@ckavabve alfthnnel open
check valve to open and

pos 3488 aRa ] Akl tBRfha g c R8s SaSBRS e qn T L0 Ohen o

said coil haV|ng a surface conformng to a mating

5. SULT éﬁ@cQ”vai‘sal %)é' et eho 56 056 s5p1 M?éf’é”zhera 24 of said

contact wt mat | ngsurrace, out er perip
coilypFacEYPEEaBhi AL EYi FEEBARGY AR AGLE oCROSS-section.,

6. A check valve as defined in claim 4 wherein adjacent
surfaces of turns of said coil are machined to a high tolerance
to ensure sealing between adjacent turns when said coil is

compressed.

7. A check valve as defined in claim 4 wherein outer surfaces
of turns of said coil are machined to a high tolerance so as to

tightly seal against said wall when said coil is expanded.

8. A check valve for a metal molding machine, said valve

including a helically wound coil, said coil sealing said check

valve and slidable on a cylinder of said check valve to open

and close a flow path through said valve, a first turn of said

coil having a surface conforming to a mating surface on said

cylinder to close said valve when in contact with said mating
13
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cylinder wall surrounding said check valve to provide
an axi al seal for said check valve. 9 . A check val ve
wasoodebioned in claim8 wherein each turn of sarPdr/cardos/000743

sur@gggr BH@Qr 'Fﬁhekgﬁmﬁh?¥gcékaggr§9&8 g@h|§8kgﬁkming to a

pr ovi d sea resse toge
cylinfest weﬁlumutrrmmdarmq | ijedst i BYe ol G e neehprevide an axial

seallNfget EANISEhBWK @aM9Zzl e body on one end of said
i njection screw and a check val ve on said nozzl e body,

sai d check valve including a sealing ring, said
seal chgcki mgalcm”pars sd@glraed]eincaubymmundqmﬂn each turn of

urroynd S 0zz dy. .and S|Id bet e
s sy roge e Booy, nd s LSob s Selueet g e
prom@getaonaGMé&essaﬂdwhezzpeessedlogedtharflrst turn of

sai d coil sealingly engaging a shoul der on said nozzle

body when said coil is in said closed position. 11. In
10. anIRnpBctPaRCEAPP agideffidtedn nit]ef i am PpbdEne Baehine, an

mjé@gmo{af s%&lféﬂl ,CO4 | g%&@@l@t &m%d bhr 9ind WA haF asdidt injection
radl al, surtr.ac an IS I N sealln a nt wt

serpfapifad SHah FRE S Ohn Sttt Bty oA deheck valve
inciadiay seal segldig satthagheckival \s@alﬁfg rAnS]eabOfnpﬁ:‘lalng a

Y, f e
helfggfkysghﬁﬁg %elﬁca COI“:;[Ri gewrtéﬁgfe |n loégﬁcgef g‘%’lld sﬁldable
betg?@@vé fhr§§|E0$aFW@n whedecoalidhaorageahsoapren aadualsecond

pos§HEBﬁCﬁh8¥€aBQ§Q|ﬁoh@l@ §§ab189e8n9§9§H?BE With 8f said coil
Seai%Pln er wall, when sub cte to pressure on

an
gHY oreYRP DT s@r 155‘€é1 LR PP dMRFELS | Petyt uthen said
coidfisaid seil bavsag posaxiah.surface conformng to an
axi al surface on said groove and providing an axi a
seal when said coil is subjected to an axial force.
11.13InAasednjastdemn nedit negl défid@dwher @lrigach) twherein each

turﬁalock Cgaide&qat éé’éé*ﬁ:{' ek gt U dhas g .4 %a§xsa'f1at radial

surface and is In sea engag enent wWth | at axi a
sur§gepagtdof SahNadpaceneg ?ﬁgﬁg?@eBFoVFHb axfaptseafiag surface

of @h saifh&ont . thén |t apebecheValag Nors@a i@l of0IdHiY check

nachlne a helica
valve

12. A seal for a check valve for a metal molding machine, said
seal comprising a helical coil insertable into a peripheral
groove 1in said valve, said coil having an outer radial surface
expandable into sealing engagement with a cylinder wall when
subjected to pressure on an interior radial surface of said
ring and a first turn of said coil having an axial surface
conforming to an axial surface on said groove and providing an

axial seal when said coil is subjected to an axial force.

13. A seal as defined in claim 12 wherein each turn of said
coil except said first turn has a flat axial surface and is in
sealing engagement with a flat axial surface of an adjacent

turn to provide axial sealing of said coil.

14. In a check valve for a metal molding machine, a helical
coil, said coil sealing said check valve and axially

14
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coil, said coil sealing said check valve and
axi al l ytransl atable to open and close a flow path
wo booengh7sai d val ve, a first turn of said coil POTECADYSE00743
traﬁgﬁ.gﬁg l%oqgor ?e'?lg A Q:ﬂ}i}é ng & V\%&fi aﬁ@tﬁ’”tﬁ?bggﬁhgﬁgd valve,
val ve y t | ose said val ve en 1n contact
a Sgist mhbrRg Qur Fatd &ed loukdVHRI r &di B 53¢ ¢ aceaferming to a

matSabd figifaconder Hand tenacieybvhnder vly sdr QbR nQald valve -
sai d check vgl ‘if groglde a radi al _seal for sa
18714 coft

WheBhelcrk garyac af3d et PCE alaﬁdlfm%? nradial
suréachst nfnsefidsabdlcobhfothéngt hanasavdihdest wallinshagounding
I . JRrqQvi n a e e
saif, ChBhkradienth pradial By baatatl s OroR c8h  IHIEER vatve.
|nject|on unit for a netal nolding machi ne, an

15.1 Nheelian SCreveiRegheek Malive o QRerend ehcsidirn of said
injection screw, said check valve including a seal,
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a matlng surface on said check valve body to close said valve

when 1in contact with said mating surface and outside radial

surfaces of said coil conforming to a cylinder wall surrounding

said check valve to provide a radial seal for said check valve.

17. In an injection unit as defined in claim 16 wherein each
turn of said coil except said first turn has a flat axial
surface and is in sealing engagement with a flat axial surface
of an adjacent turn to provide axial sealing of said check

valve.
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