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A CHECK VALVE WTH A SPIRAL CO L SEAL TECHN CAL FI ELD
5 The present invention relates, generally, to check
rings and seals for injection nolding machi nes and
nore particularly, but not exclusively, the invention
relates to check rings and seals for netal injection
nol di ng machi nes and di e casting nmachi nes. 10
BACKGROUND OF THE | NVENTI ON The state of the art

i ncl udes US Batantya3ya7#:8R3 i sSted, Moty $8a11971 to
Huhn t hat fral spring to

urge a seal ring towar 0 -ring to create a
seal on a 15 shaft. 3 4:E§§g%5,206 i ssued Apri
11, 1972 to Duranetallic Corp. describes the use of a

Théﬁ'%r al %ﬁail! a@&l{l&g Eel[laattéss gy’egﬁ‘fx%dlyag&onﬁhe’tm&ﬂhgﬁ;s and

t d I
se Simprasdoect oroant B SERLTRD TR S P S aE e bt

forma sea
no@ré%Hmﬁéiv%mgfttthEnfﬁnﬁmamgreﬂageﬁst@oﬁgﬁqhuﬂﬁaasoﬁﬂd seals
mul tiple

[n9 | andh@isead diggr maghiises.
fopety &HP CX%gnnﬁggﬁhgfgggkggﬁgund the shaft. g25 us
Pat ent Application 2002/ 0100507 published August 1,
2002 by Hauser sackaRouks cIH ITHE INVBNEECYal ve for a
pi ston punp in an autonotive braking system The
check valve is fornmed as a sin

| e piece canspstin
Tha helicealofcditle vitth npases: Uiy T edne éﬁg %hg 19u8h way
1eCl Qsyre cdi siknanthhe ebberiend. civbverentf of qmefaéo HE489 tO

ring provides the (o TaTo 0si g f dfteheckeal on a
URESY @esea hélﬁg|t8a§9§gr$n8 pré%%des t he openi ng and
stdfasi ng nmobility of the valve. The outer surfaces of

the helical spring are not wused as closing or sealing

U%t}{ﬁt%%ﬁza %? UEQ'Og’aI&‘He Irhgaiipnlmlldcﬂ@ﬁ.‘rﬁﬁ@tallic Corp.

antary 1, 2004 ka descli a d
v eFor i AP GEF] G S9LHm STREL ol 1801 AeTbdes oo
a§hisofd pidye astsprddngugdde trembepland gadheligatnward and

ﬁgﬁ% go TPessf%éCﬁ5r§ DrLpg tihe Crgssedidy tbe fgunde seal
re ? in;to close the fl %(BQEQdagﬁ multiple
adecudpresbedt 40 ﬂ@eeﬁﬁﬁpénghélpﬁows RO

6" 6pen
1% éiaQﬁ% @Etbhenah@m(aal spfheg :waehmq; c@h@%ctlsvm ‘ileff'ltcﬁ@d Lo

m§é5F§£@ %L” al do. QL provigewany of the closing or

aces.

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 wvalve 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
pase ring provides the opening and closing of the check valve.
The helical spring provides the opening and closing mobility of
the wvalve. The outer surfaces of the helical spring are not

used as closing or sealing surfaces.

ys Patent Application 2004/0001900 published January 1,2004 by
Dominka describes a check valve for an injection system. The
valve includes a shut-cff pin, a spring guide member and a
helical spring. The helical spring is compressed by the guide
nember 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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None of the prior art suggests the use of a spiral
coil to 5 actually seal a flow channel. There is a
need for a wear resistant reliable seal for sealing
the flow path through check valves in injection
nol di ng machines. 10 SUMVARY OF THE I NVENTION In the
injection nolding of plastics it is common to enpl oy

check val ves without any seals and to rely on the
conpar at i vel

15 | e ¢l epl ancarangutheohhgh provide any
spr¢ngcaset I o‘?‘}/r}tl‘_f‘é:%rrgﬁ%gt %ﬁ%rgat eCp%uI | sealing. Metals
of usedcilosimeg abr isseédnpoAVRBREFHY do not

have the high
viscosity of plastics and therefore wll

| eak back

t hrough the cl earances th are typicaht yaenpliaged dail to
Nornd asf i éh?nPé&PFoﬁrﬁol%gﬁgegklsn tglgdixﬁegn, them}lﬂ ghly
actQ119siswa 126 fndwranaofetthe netal s and the high

tenperatures required for injection also debilitate

agai nst usin | astic injecti i R0 Serlalngor sealing
Thare airgeﬁfrefm%ig ifr%rrré’t éi’leairn}rgg fsg%n%m%l?ln?: . Accardjngk¥i ding
cn@n gffectiace seakofigh netedk | eedeton ol tihy 7's

required to have a tight clearance and tol erance and
m2G$P*95 wit hstand hi gh tenperatures and corrosive

environments. The present.invention lpr ovi des such a
seal using a spirsihMeARY O venti on
provi des a seal

for injection nolding mnmachine that
prevents back flow of melt in_a check.vakve,cmmd® to employ
1t edueesniearidth T bt e RRACE gsgklf%m ve %ndc\é\n;nl Leatively
LRS! Al el habhynevery weed sspgfi £ camty a1 P
present. The invention nish achi@eadyby prone dhergt ato create
123599 af 1 2D11" 1o Seal the > anneletalTIgg-?@H&h £O14iM@ydo not
ral5osasting. a YAERKS rPAg 1o open’an ¢l ose t?e Jel11 leak
BBLN 1,35 rike PrieseRt tiynwent b bws Prasvi S Sheratfor"a ,
check val vg f@{ a_, %Qﬁcé@l diheg machi fepiddid seghployed 1n
besiprifeedi9d p Efpﬁera. groove cii(abalnc out.el. SfaGe Rfrrosive
diherehedkjwat ven anel H- 1l i cht 1 §9%urd' coil 1 n the | od for
rt%%\ée.ofTh@qg]ellﬂé@@ié yamaumtiecGiilghi scannsaRdabre TInEsT °
jﬁg%d:iqrignenggggne&tbi\@ittgt@ cylhpgei calsiwaf | pahsthe injection
moldin;? sealing arrangements in metal injection mo}dln?.
accordingly, an effective seal for metal injection molding 25
required to have a tight clearance and tolerance and must
withstand high temperatures and corrosive environments. The

i i iral coil.
present invention provides such a seal using a splra

The present ipvention provides a seal for injection molding
machine that prevents pack flow of melt in a cﬁeck valve,
reduces wear in the parrel and check valve and w1l% operéte
reliably even when significant wear is present. The lnventlin
is achieved by providing a spiral coil to seal the channel.

} j lose
The spiral coil may also act as a checx ring to open and clos
the melt path.

r a
The present invention provides a seal for a check valve fo
metal molding machine. The seal comprises a peripheral groove
in an outer surface of the check valve and a helically wound

coil in the groove. The helically wound coill is expandable
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machi ne. The present invention further provides a

check valve for a 5 netal nolding machi ne. The val ve

includes a helically wound coil. The coil seals the

check valve and slides on a cylinder of the check

val ve to open and close a flow path through the

valve. Afirst turn of the coil has a surface

conformng to a mating surface on the cylinder to

cl ose the valve when_ in. 1 ©f i it Ryatihe ofatthrgmolding
iﬂt%u??%kgﬁiGﬁﬁgﬁeggP?pH%?%IQs%??%@%i of the coi
macEOmMormto a cylinder wall surrounding the check val ve

to provide an axial seal for the check valve. The

present inventiqn furthgr provigdesAnai Rineeki ormluri tfor a
Thef d?r%@ntlgq\iﬁré:&oinonfun%%ﬁrp s a

ng nmachi ne i ncl_udj
etk eellidongserenina. nGr# éfagd@y qulﬁgser?dq{oefrﬁtcﬁg Ly v_qound
,injeghgono§fr§g%fgﬂkﬁh(HK%HQ.waﬁwe aod shedewzyl € Fothinder
coltye eck“val ve incl udes ac§qﬂd 41w Jdteh seadduy the
of rihgy Gk iy YelTRHEl 15 Wound coi | that

SUELTL
salthe nozaieshodyrandfi shel $eiabl e et e 25 FPﬁfo%%s to @
osi tion.wherg,.thg nozgl endeér open cdntea Seromglve when 1n

matig ¢ Phiher e the nozzle is cl LSt EUFPaeds of
cot e T ol the GaKi REEINIeABAGREE s(ﬁ%‘g‘?i‘gg‘?e%r?ﬁl th no%lzlaé valve
thgoéaﬂ/\ff@ﬁfblm €oi h ¢elimidheald] 688E0PRSIRT drit® £1°°

Rl EF. DESCRI_PTI T WNGSK26a Exenpl ary
toeﬂﬁ%ﬂ%ﬁ%ﬁ?&agﬁa??%gg%eggaﬁﬁ?%vention will now be

described with reference to the acconpanying,dra\A/LE%%br an
TreNprBBESH i BRiGn fukshan el idesw?sf *BaFF bt “asEEnl'y
for a met al, l.njechlen; n8ol dingdraghi ae. FiGctian scxev, 2
indeCGsPPat’®s a barrel assenbl . Of, &1 WRi:Gal ahBj gcéidrk valve
nc35: I bdBNgeBs Y&t MBh Akhi-eh %ﬁ%e%resent i nvention .i.s

oHSEful no G Bodis. arler oslsedectdbital iRGIASS & e Hapide T 0T
assenbly of ELG ~

i comp}’é@genaahﬁﬂgcbh&ysewbhnﬁalc¢ihe that
"2 BRG 1 SHoufRg the spiral, sepl ofrayi dedubin the sirst
sPresents | hventiceA e M -

position where the nozzle is open and a second position ﬁhere
+he nozzle is closed. A first turn of the coil sealingly

engages a shoulder on the nozzle body when the coil is in the
closed position.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present inventicn will now be

described with reference to the accompanying drawlngs, in
which:

©1G. 1 is an end view of barrel assembly for a metal injection
molding machine.

FIG. 1A i1llustrates a parrel assembly of a typical injection

molding system on which the present inventiocn is useful.

TIG. 2 is a Ccross sectional view of the parrel assembly of FIG.

. i i he
1 taken along the sectional line 2-2 of FIG. 1 showing t
spiral seal provided by the present inventicn.




10

15

20

25

30

35

3 FIG 3 is a detailed viewof a portion of FIG 2
showi ng the check valve with the spiral

seal in the
cl osed seal i ng position

taken al ong sectional |ine
3-3in FIG 4. 5 FIG 3Ais a detailed view of circled

portion A of FIG 3 showing the relationship between
the spiral geonetry and the groove nore closely. FIG
4 is an end view of the check valve of FIG 3. %O of the
the FIG 5 is a perspectiyeoyievsnfot BI&hetksreHd
FIG.J rveht | ende R Es S‘Rez'ﬁd&SB ar e ggﬁtéﬁg@éd and1eRg position
chedil QS vel @spectie et g radf 50P5 'Re ¢ gc rong shown in
FIG, 5 FLG i8,h8 Bimers{ec ¥éGvi ew of the spiral
takelpi LY gg&%t?ed on the check ring of FIG 5 to seal
the check ring. 20 FIGs. 6A and 6

r i opalo@angdic. 3
c1cENGaVi eNSa respetedvelipy fo; 24 FHECE%$r§P§§%}+ shown in e
Fl 6, Fix%éZtA'ng@DP epbanged vhewsohirehe IGPBEAY FOm

shogigdr &77 EI'S "7 1s a cross sectional view al ong
groveet moap ¢LeRRYYoning 7-7 of as a FIG 8 of a check

valve with a spiral seal and check rcipjn%IGFl 8 is an
end vi ew of . sheek vl veieshowalve f. “30 spiral
FIGH & 95 §naeP%Pf eg{]

enbodi nent of the invention where
the sp coil conbines as a check ri

. ng an al.; fJl Gog  the
40 is 8 Lrgsspeegidamate vivé@Mof o f hggeéﬁbord% r#ent
FIG.. . , , . .
Spiral coif 35 the invention that includes a wear ring
inpefhken t he check val ve and seal

and is taken al ong
sectional line 10-10 in FIG 11. FIG 11 is 1y, of
r1HEWsaf e sgheek wakvéoshbwAnfnert GV 40° ﬁ%g’bleeégve !

TAI'LED DESCR PTI QN G THE . PREFERRED EMBODI MENT(S) 5
tiFhebeCkuEL TP BT ope

ration of the present invention
will be explained, hereinafter, within th

. nt.ext a
1 PTOVNG Lhespéembid onan AGRDPPHS: GO GosE Fibted on
the1g§;ckz¥idgso%op£é9u£e§5f§gél +he check ring.

' 7.
Fig 7A is an enlarged view of the area A from Figure
i i 7-7 of
FIG. 7 is a Cross sectional view along sectional line
| i i joni as a
FIG. 8 of a check valve with a spiral coil functioning
seal and check ring.

i ..
FIG. 8 is an end view of the check valve shown in FIG

i i e spiral
£1G6.9 is a further embodiment of the invention where th ©
coil combines as a check ring and seal.

.

i : 10~10 1in
check valve and seal and is taken along sectional line
FIG. 11.

i . 10,
FIG. 11 is an end view of +he check valve shown in FIG
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use in a barrel assenbly of an injection nolding
system for the nolding of a netal alloy, such as
t hose of Magnesium in a 10 senmi-solid (i.e.

thi xotropic) state. A detailed description of the
construction and operation of several of such

injection nolding systens is available with reference
to United States patents 5,040,589 and 6, 494, 703.
Not wi t hst andi ng the foregoing, no such limtation on

the general utility of the check valve of 5 the
present invention is intended, or its co Il

Wi t BerRihes pescIpaIbyyeF (THE PREFERAE
T -

he~barTer assenbly of a typical
systemis shown with reference to Fl - Q;The will be
rhebagtelcassenild I8 08hE\n ttc"t? i%%?suegéc z];{’tr?weelg}or%g:at e he
XCP/HR%H cal r baldreler] 40 it arhaxicanteyti fdr i CH" VI

arranged, t her et u hg.basrelatasserbhyipgsred for
futiohan @@ﬁnggféglp%%y d¥ Quahie G b a §i

a statignar | at en, 1. f £ +h
56 B ngreilt 26ASTD BT rféfrﬁnsén;?%)é%ﬁfii}m‘)“?l‘#%ego SIrseTaER" e

mo&éi&%nggg% efb 0. CODREY Al Suath t hst KBosscCdy Magnesium, 10
arrange

ed therein,. for processing andad¢anseorddsegiption of
seﬁréré@g%‘ée&’st%'c tﬁl%ﬁ%rgggg?rrg%ggfor accunmyl ati,pg aRdection
cnsubsegenthky oohamdel drfg2& 1R8I t°Tof SHBY i ng” mater | al
mcﬂé%gg ssRLGt 11QN deneslie Fhehscrswresesi fiel YAdSE States
f'¢al”*fITght 158 %o_é%rT@ggqﬂ@m@h&@n&@@gm@ foregoing,
panyenitad By B4P/ POy Poryi*dn” 159 A rear p rtin.Rfct Neaive of
~SGHRW, 1A6k tshbwm,or s:h@oﬁﬁn@a%du"f’olrl%oo&p| ing W th a on
dri ye assenblyoniigh showmcantbda for ware cpopaidnory "°
EtheP5Erew 156 s confi ayrgd.fRr regel vdnga check
ovieg v &NelG0, ailﬁoéﬁcg?u%'nce W th an embodi ment of the
pLesEnt 35 invention. An op;ratige portcibon gg@iygg?dsystem is
che val v i arpargedchb fingattodn am
Thet ﬁﬁr?gcgség%%%u?de %g@ﬂ{ the screw 156. The
sbawne‘}fi@ss@ﬁﬁvnf%ti’ng des 'a barrel head 2A that is
positioned internedi ate the machi ne nozzle 144 and a

front end, of tg% 9rr§§8 14Q. Thewbartel imedddgA an elongate
Tl BABESH RSl t%)g passageway 10_arr-angeg; &fthreugh 148a
tyandeonnbctma B oF LC8. BoY & HbA S b aro!

| GRE Ry cREbUopasTagehayr 4Uses s iaiged THIBUgH ™"
[ - ] e
*Eo ea s%ggi]gnrg? Z{:?aée%f- 1dhe el tc pagsagewani t10(rtdir ORfefkLrWL S

shown) The bore 148A 1is configured to cooperate with the

screw 156 arranged therein, for processing and tranéporting
metal feedstock, and as & means for accumulétlng énd
subsegquently channeling a melt of molding méterlal' dur;zz
injection thereof. The screw 156 includes a hellca% flight X
arranged about an elongate cylindrical body portlén 159.
rear portion of the screw, not shown, is configured foz
coupling with & drive assembly, not shown, aéd‘ a :Eor:-ark
portion of the screw 156 is configured for receiving a chec
valve 160, in accordance with an embodiment of the preseét
invention. An operative portion of the check wvalve 160 12
arranged in front of a forward mating face oOr shouldexr 32 od
the screw 156. The parrel assembly 138 includes a parrel hea
on that is positioned intermediate the machine nozzle 144 and ?
front end of the barrel 140. The barrel head 2A includes a melt

passageway 10 arranged therethrough that connects the barrel
' 5
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t he barrel head 2A incl [
_ : udes an i nwardl [
Bg;;ggg to :ranﬁltion t he di ameter of {h;aﬁ:{{ng
way to the nmuch 5 narrower nelt
_ as
of the machi ne nozzle 144. The centralpbofggiﬁgx é?8C

t he barrel 140 i ncl .
: udes a linin
corrosion resistant material g 12A made froma

such as S i
nghsgt Lrekb?rrel substrate materi al, EghhgafTNLagg
bore ok Fefsi W%tlgogpF%% 2dnaht By SHehk apabasomel " 745 onf EpRI=

, , rties t.he. hj tﬁggg%
tnri%§ﬁ-?ﬁi'mﬂChB?ptpﬁﬁéleo}E%he f%p?%ﬁlassen%ﬁ?ﬁgglnfggioth
the na}[—ﬁg%ﬂ eaantact vinfissheamet pva i ol 8 hg “rﬁété?. Ao O

y al'so_j ncl ude i t - o
cravebti s PTG BAFTEl 140 ?ﬁé’ﬁﬁﬂgggdgsggggzgggg e e
nar?ﬁ?@@CﬁEDn piathagewoir £&8%f © o%§1nu€eg nmet féed&44' rhe
cent ILOUEN 15, Bof oo iy oalzratoniShona, M¥haL” R ag ade
fro@hamnpoxﬁgs*%@é%?%}gﬁ%ﬂ%:gggggiﬁ? Q@&ﬁﬁlaﬂ49pghbite“, to
xR0 4BA plxtite babrSraSOTTH > s SIRoPEK hie fben a
o useauent | ¥ procesged i o mmlodihl/matieral thy tRETOSTVe
preedsey ﬁﬁbdﬁﬁbhﬁ%ﬁ%ﬁg%ﬁ%%ﬁfﬁéetﬂgt@@th@mtOfOtherspﬁémﬁons
ot Dingagtell adsehedy P ttrmtegpme-?ﬁé@%ecgéjﬁfascltg?@\r}:ihggﬂe melt
ofa%ghﬁaggé%%e%&am¢ﬁ£§r§lsormﬁchﬂ@mma;m@haﬁ PFRC SRS S&nings
orbambehiaggeﬁ%%gé I:I_gllgaxgﬁ%lt I,]ggéi(g]; S:Es?_g FhEngh O:fortfliguged for
co%ﬂéék?o&%itﬁ% Téeuiay e e SUERSTEE TS n%{ag%gs%ﬁ%{e}%ﬁ through
a C{%%E?ég%oga%,gevdé YandiQf, tshawns foreeed e sidd N top-rear
gx&hﬂmmdcﬁéﬁ@ge@agﬁgglg%gg:gggg%?BMn.n@hQiﬂ@e@nsﬁwﬁat directs
AP dobaehak | 1826, Te hord d6PD 11t 1 PRI RREe L, a0
f%é%chkggrsasc%%%b@ﬁb%hheﬂt 1§ epstcam@d dmonﬁqo&pﬁag Of Srerial
bynchadegchsggggt;ﬂ%ﬁgb%’g;%ge ;db g%n@abﬁtiaﬁ of the screw

g;gra:g% cg%}%%ﬁr%r’ﬁﬁ!o&mmthryh@dqﬁxtr)ﬁln@palené4%;2?%$%ftcontro}_led
h@gg_ing-hghey%% gﬁg%@dié o fiaee ofy & ragmen ﬁspgﬁ]ters,

r@@nBeckh ngthdie ans @rgggbé S% %@%&Q g@tﬁ%@ﬂélfpwrtion of the

et R
hgﬁlfhng thereof. As is conmonly known theyruo |
SV 6 may be an offset or nulti-drop,hot et

The injection mold includes at least one molding cavity, not
shown, formed in closed cooperation petween 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 Ainsert arranged
therein. The mold hot half 125 includes a cavity plate assembly
127, with the at least one complementary cavity molding insert
arranged theyrein, mountedlto a face of a runner systemn 126. The
cunner system 126 provides a means for connecting the melt
passageway 148¢C of the machine nozzle 144 with the at least one
molding cavity for +he filling thereof. AS is commonly Xknown,
the runner system 126 may be an offset orf multi-drop hot
runner, a cold runner, 4a 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
6
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runner, a cold runner,

a cold sprue, or any other
comonl y

known nelt distribution neans. |In operation,
the core and 40 cavity nolding inserts cooperate, in a
nol d cl osed and clanped 6 position, to format | east

one nold cavity for receiving and shaping the nelt of
nmol ding material received fromthe runner system 126.

5 In operation, the nmachi ne nozzle 144 of the barre
assenbly 138 is. e

_ dJ e haushi iy Seafivillg and
posiiffieBt i 68 Mo Vi Ir%%%%t Igjé‘l%ngrllotslws bej {%{;ed fect echd Nfghner
gu#h&ganG.nﬁﬁ$:wﬁld@ﬁ&lﬁ9088§§r§%.eF%f%y i ncl'udes the

sy%ﬁﬁp%Z%f' 10 i) establishing an inflow of neta

eedstock into the rear end portion of the barre

140; ii) working (i.e. shearin apd_.heat | thesapbal 138
1n f@edsitda, i nhe BAERIDROIIFHE %‘togft?r%ﬁ;aauﬂr%lnat eri al &'1 .
: b¥h 1%;(?':1,5 he Al iy &5 rodt dthiconi rae@ tEePr Betfomyils
12 oF Y . screw 156t hat , functiens te4transport the
the ewelst ook /MRENG, APOLTH th i

e cooperation of the screw
flights 158 with the axial bore 148A, along the length

of the. bar 0q0Rash1theimdieciesvaheestens &hd into
Th?omgg&é%gﬁ]ﬁ(}%et]s%oﬁere i on?gg‘];i ned jdy fr onte@fcddie into the
check waltaRl4EG %, *hedl

'ng the feedstock material as
it travebsradohgpoartisobsf aft 41256t i*3870f the barrel

aﬁﬁgnb|Xo%§§?%iiHl.&!oskﬁgaﬂnﬁgﬁlaﬁpﬂngh@ﬁt@hg the metal
e onems haj ves, 23, 4. i”*SChEQQ bRemolding material
accunul deedsheft %%Wb&bﬁljﬁgk%ggﬁlne nozzl e 144 and
into thegyi.njection mold by a forward translation of
the Scrfg‘@(telf’c% r"al)ci‘aﬂti(qr!@.l v JiislhibRg sany remmiaiileg) of the
voi ds. ne é% gas! nDldiP@n&@ﬂ%&y b%x;hetransport the
appl i catdoowvof 488t ai hBA® 30°THj ection pressure é| ﬁe Cerew
packi ng)zeakidcepeming, ofhthegt nfeet FBAPRBTU-O'bnRe the
mol ded p rf%@aﬁsé%i%f&@ 4-hraughbrthesebpl d epofchehdength
InJeCtloof thecharrel 140, past the check valve 160, and into
an accumulation region defined in front of the check
valve 160; |
b. heating the feedstock material as it travels along a
substantial portion of the parrel assembly 1387

iiiy closing and clamping of the injection mold halves; .

iv) injecting the accumulated melt rhrough the machine
nozzle 144 and into the injection mold by 2 forward
transiation of the screw 156;

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

vi) opening of the injection meld, once the molded pért
nhas solidified through the cooling of the injection
mold; - | -

vii) removal of the molded part from the injection mOlG;
- ' i g for a

viii) optionally conditioning of the injection mold I °
subsequent molding cycle (e.9. application of mol
release agent) .
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vii) renoval of the nolded part fromthe injection
nmold; 35 and viii) optionally conditioning of the
injection nold for a subsequent nolding cycle (e.g.

application of nold release agent). The steps of
preparing a volunme of nelt for subsequent

I njection
(i.e. steps i) and ii)) are comonly known as
“recovery', whereas the steps of filling and packing
of the at |east one nold

Thev) ptape cOhmifP2 5 "Rnofin ‘goglvdr%eyn' cca)icéfi ?gﬁﬁeprﬁcéi V?qsellzié@quent
inj¥ak¥en160i fainctsiceps t ®) aldnéw t‘LFaé% f F¥ar &Wgﬁggort A as
‘re%%vfegip(m o\ﬁ%@%&@&%@'ﬁégﬁn oregiohiay the paomtndfoh fae at
! 1 .

ut otherwise prevents,the,packil awe commonly
Leddter et WW‘nﬁaf’ﬁ*éylo‘li-ﬁj'ecstt%% P e 51 Qe

of the nelt. The
kndlfORer ‘iupsttommng of the check valve 160 relies on a
pressure difference between the nelt on either side

thereof (i.e. higher behind the,yal évrég:d T ort of
Thée@mﬁeqyr,algﬁdlﬁpgﬁ\é;pci;zrprfsr gﬁt allow ﬁlﬁed% : ransp

urrng irnpection)._.The
nePLTYREYT Ene andcoperation ofsi@pn Vi cale c SRAE VR V‘%k’le f %?rrel

use in netal 15 ipj i pRL digagk filswdescmidoéd during the
140 ¥ g*felé%‘%lspeat Jf'ﬁg'g‘glle‘s@snes80, 894. RIefnegCriioggnbo JH GShe lcheck
ingBdt2on aogpite ®0F- uBE I OREEordance . W th a he.melt on
saRGef ekpedeenbodbaeat pabstinee phkerenafy SIS GA §heo8

general |y shown. ElIG, ;1 shewsythe weeinod thhe coilveas dring
elddg”. PH&%|2§“§FOEaréé%ez m*%h.barn%Lelkggg 4 SUPPAA S ture
recBerew &ndt highewnint R ha8 '¢hgcK Valve 0 attached

) - = 1
to | meangofs tdypeads 2GecBol valeonndef B% ef? Met2
a‘hogaéf[",‘ép%(% b % thr

i rrel 0 25,40l ti holes t8d Ashezed e patent
l%?ﬁﬁtlsoﬁ‘ovm‘?f’%gﬁ“?fhe I keH?‘gc attached to the barrel

shesd, ®4y nmeans of bolt holes 9. Wien check val ve 20

IS in the open position shown in FIG 2, the screwis
rotating and lt.is

! ed thrqughatiheceheckenaliveacnpodance
RafAef tNpasSaheay llan{jngfrgnt %of agée check val ‘\@e%(gion is
JiRna sanmerfawldd urtbedinRt 36 i A'PhePhETAT 4:rr]gl ing__ .
art . n neltrpagsagenay ik use bifl khageehe fel® '
g&ﬁﬁlrlag\g asé(%ﬁ:e to inclined surface 32 to move check

ring 24 forward and open a flow path between the_. .. (not
ihahided , swafaees 23 iahdbaarebut #ole HQSUPPOTES

shown) that has check valve 20 attached to it by means of
threads 28. Bolts connect barrel nead 6 to barrel 2 through
polt holes 8. A nozzle (not shown) or the 1ike is attached to
the barrel head 6 by means of bolt holes 9. When che?k valve‘20
is in the open position shown in FIG. 2, the screw 15 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 1s filling the melt applies a force
+o inclined surface 32 to move check ring 24 forward and open a
flow path between t+he inclined surfaces 32 and 34. Surface 40
arrests the forward movement of ring 24. During forward
movement the spiral coll 1s only under a slight pressure from

the melt and will create 1i+tle resistance tO the forward
movenment of the ring.

je2)
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35 arrests the forward novenent of ring 24. During
forward novenent the spiral coil is only under a
slight pressure from the nelt and will create little
resistance to the forward novenent of the ring. R
When nelt passageway 10 is filled with nmelt, rotation
of the screwis stopped and an injection of nelt into

a nold cavity (not shown) is initiated. The forward

movenment of the screw. duri;na4 Rt N tGausestaohorde the
WhQWJWﬁ%%ﬂﬁﬂ%%ﬁﬁeﬁ8ya5§oﬁﬁaﬁgj5 surﬁ?celgf,tQ% %Pegku{i{%bity
scienr noyestdpsaclenso ahaitn ¥ard ioAcIAndf* Ssurfaces 32 an
e s . M fer e

3 1 UM, . e o] orwar
dusgedld  of 90" Hﬁgfﬁﬁﬁernit n%lt_tﬁﬁpress %9?&”§Bet9§clined
sui ey ofalthe chetheriapi FaInRH |1 ForCe “Tf-i nto

SFaacl,ésn%%OQ{z@C@‘lV"iat:E har r@indadierand thendper enplsedle melt
SYagai nst Teakage along the length of the barrel during
patihe injection cycle. 15 As shown in FIG 3, check

val ve 20 consists of main stem 22, check ring 24 and

! : : | . f
Inis%ié:g‘%i&?,l | o261 rSkeAn22showat Lached. to tive thendick ALl ©

Ion screw by nmeans of t qgg§ ulgders 30 the
ripg ﬁﬂxé@ﬁmiﬁlﬁ?¥%quﬁp¥?ﬁfi?é%itlonégiréﬁﬁgpo In the . ..
spakasedoppsitd oivrskown AntEl @2Bing KENEAEF HEH st Tace
. SE %%eggggk dalve, 0 and thekinel hhedg suhkackergonot  the
S %ulder. are pressed intgesealing engagenent by
badre Lhaek PP ekRUrd 1eexefel¥on iing 24 by the melt in
the nelt channel 36 in a manner well understood in
A%hghgxﬁ l'ix?%i@? Ut s e d{baﬂibm% ez Ooﬁorté%ﬁ&&picrmlmacim |stEg 22,
as anple clearance to en ea S Yached to the
ciGpehi HgS 128 FEdi P E tcf%?f }Zgw ?’gtelg ¢ ﬁgp% 14 . ider
-Adj aceat theedniner sciregubiienends 6F Fﬁéea§%i$§I cBi P
6. ri inj.ect LoR, o ¢ herdreltjeichispaserdd. subj ects 30
3§h%SE%FFQ%ékigﬁgn%g%t?on forces in an outwardly radia
direction that causes the highly conpliant structure

ngth@ecl§§édEﬁoﬂimﬁbn26h®wwlehsiﬂ%ﬁ.eﬁpaﬁaer%Rﬁ%ﬂq &Hfﬁﬁce 32

ogl lggxt%fg&t r\]r%&vcél ezﬁr anges rar & ghiiMenatedrand asseal sheulder 30
r . on the

are pressed into sealing engagement DY the back pressure

exerted on ring 24 by the melt in the melt channel 36 in &

manner well understood in the art.

The ocutside diameter of the spiral coll 26 has amnple 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 subjeéts
the coil 26 to injection forces in an outwardly radial
direction that causes the highly compliant structure of the
spiral coil 26 to easily expand radially until all of the
clearances are eliminated and a seal is created. Upon the
dissipation of injection pressure the forces that causelthe
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 fron? of
the screw any contact batween the check ring 24 and the spiral
coil 26 will result in an applied torgue that causes the spiral

coil 26 to twist such that the outside sealing diameter becomes
9
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jection pressure the force

_ st

g?gzgn:hgn35tﬁgnggffs:on an? expansi on are no rgager
nt ar a coil 26 relaxes. W

pl astici zing screw (not sh [ ' AR

own) begins tot [

gg?:&/to convey new material to thg front o?rnthg

any contact between the check ring 24 and the

spiral coil 26 will result i :
causes the spiral 40 coil t in an applied torque that

smaﬁlﬁte_s:i dads E4FFRT i ArAsh aggé%g%@g%%ﬁé %ﬂiﬂghdﬂamh‘eer from
tn@ @éﬁeﬁﬁa@ﬁﬁebhrmlt]:ﬁgl&jeahiuﬁgragg%?sgraw%aq. and forces
of the barrel liner thus reducing wear rom the wall

formfin : ~urcated to
Thb Sh@t%fg;ﬁﬁhzgﬁérggr%Qg¥%£§§§é%ggooﬁoﬂﬁlﬂiﬁgaﬂﬁ 22 jcgepting
Slé\vargrgwhen Engenélonckeran i ¥ it ﬁa%}m“ﬁqg‘ﬁ?“% E{'de-ﬁe“ the
irﬁ@ﬁcnlgﬁ;%&%%f F Q@?ﬁhd‘rawhhﬁn@mqtqﬂ@ Ser ewngRRA qugetstood
ir36che24ftor wdwed s[cgezggggglﬁ,%gggﬁé‘ﬂ | Ngs TON@Sd hthechdaick  ring

. ve 20 an t
2ENAIARI:q ke bpaR vee ek Lvd e ParaLi e sRgLiEddannel 36

i ) screw. 10
o Ly e T U s o chat S
3pOSi Tionii thnjred i b - S Taar T n Enpl Sndiiler Shalily moves £he
pgggga% J{I{)go?écfg\«i 1 ek Ch@CF@tFi Ifg‘lﬁt)\ﬁélé)tt %}%&ﬁégbuﬁn@en ar
iﬁhéc%ﬁé%k5§§$ﬁ} %f%%ggzﬁ%%ﬁk%?d@@dShommménoFl@@lg_ivwgﬁont of
rsBOWddy FtiGig 3nosys f it@raerﬂhe[e?éclltsr:?nggal ?gg_b%%gx' tionthe closed
ﬁg%ggigpﬁgﬂg%nsﬁnt@I@hab!e @hﬂ@xtharﬁégﬁﬁlﬁgaﬁ rn%gy%hes the
LS TnELeETLLY, Bl atloprel essoromar sepes arevice:
Lo i LcavhegneThs £9 A A Gnile Tovadont ot The s 5o
>l ew J;ncr eases athenpt essue es20 i rrsg\é}erregt oc& Eﬁtﬂefe screw is
eNsure that the melt 2 cricat Pyt A8 el t o

tn@m$¥ﬁ§fqﬁﬁqg¥§é§3§2tgﬁggégé hglﬁe@hEG thae thed cavity. The
§Héﬁ@£&tidmﬁlaC@ﬂYeW¢ﬁ$‘08?| E§¥1 ngggg thehaekelthe pressure
%gggg%aﬁﬁg the coid 26 éﬁbwmméﬂﬁﬁtg%%ﬁy%&gg%g¥hsegm@s sealed
@tr@hﬁ?é?%iﬁééh(gﬁﬁﬁipégcgﬁoﬁndTﬁﬁzﬁMﬂ%ﬂong the barrel surface

: aces of i .
a hi=gBatoties anciel 96 -t hat the coil are machined to

As more clearly shown in FIG.3R, the coil 26 is substantially
rectangular in  CroSS section. The outer circumferential
surfaces of the coll are machined to a high rolerance so that
they will tightly interface with the wall of an associated
barrel liner. The inner circunferential 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 coll seal effectively against one another. The outer
radial surfaces of the outer coils and the surfaces they

contact on the check ring should also e machined to 2 high
tolerance Lo ensure good sealing.

check ring 24 is shown more explicitly in FIGs. 5, 5A and 5B.
10
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they wll tightly interface with the wall of an
associated barrel liner. The inner circunferential

surfaces could limtation r shapes such as convex or
concave. The only-30 shape of the inner
circunferential surfaces is that they have sufficient
surface to ensure the transm ssion of adequate force
to nove the coils into sealing engagenent with the Lot 44
barrel |iner , surface he,radi al s sys f asres-yof €dwh 510
Ringurdd 02 % Ke i af e a gqg4nggh? 1b|toi high put could be
is [ Sh&Frantecdiedemsgre ttﬂ@atmléjdﬁlécé‘rﬁn rns 6f 35 the coil .
lo(fsagtgald Fxgée?&%rl velyheagaidist L Dnee s cherTherhen bt epnitation L8
Ia

Surfaces.of th eh s CQkl - and thle ssorf abesld have
thatheyne C‘b??tlac?ec5ﬁof‘ﬁe4§h§gé Fri?ng jshoul d alsg

; h il
LPRchisred dtremchingho WoEBPAATE POCENSUTe gooaggegyi ﬁg%3 o
S

2’5‘51%1%3% d g 124+h8 shewmaore explicitly in FIGs. 5,

10 Ring 24 has a circular slot 44 on its
peri phery. The slot 44

I's shown | pcate r4h and 6B.
soti-ddl 800l theisisigwad iane @é{lﬁ’lléicbgfyllo%gg]trebedéneéér ?rA .

ei ther end if depiged, Jheonliwdumierartont isiriargs °© 25¢
st WAl I""sectons” 46 .and 48 adj acent; thersdats sboukde also
ndrani@es su f pcitdAt SYERGIHto w tcﬁlst

and pres e faces
_exerted hy 4 heigoitolatnasen R s e -
Spiral %8%5}0%6 d=ScShewn noren expldcindey do Figs. C§ - BA “0°
T3nBeBB. Shown in these FIGs., outer
nelt clfigrewiPeEP S0P f aces 66 are o machined to a high
tol erance. Radial surfaces 68 are al so nachi ne% to %, Qe of
hi gh_t o] erance el Gl I-eunf enephial cowriresedne7@ct1o
Fhged nBPoB2 %acgéé% gn%: ih g(glver %%‘C Sahde¥eSONt@Cthe melt
obkeingelanddwrliond PEpéh&t i OIT.C 5 shows a gheck. .. coil
SiNg.60kL  BY tiltad cobpbinestt hehacidAseoP® Bpenihg and
i i valve
¢l osi.ng the crée%ﬁ yalve,52;and seatddrg Iheaetlose the
haitel B4.97CRi s enbodi msnlg, the suface.§6 ebirhbeotr the
out encweoi | Toe cOFFUBHERYabEs The inclined surffceth§4 walle
. a
1o cl gse dhpgeal ve: asishowrt. The EREERAT drfentTa ‘ .
sur]f aces of tohekt Wr NS fe tHhee 2Qeco] | 50ecenfjage iRty 10 the
M 1330f 2fheBafrel to seal the walls. .agajnst @8Aythe barrel
! R@E QenS wifalLBa
bagks fbowcind el i) 1o SIHFE 78I 1Mty In the . turns .. e
gget he;Goidy 50 1ansube itthat everraritt ieafetiftife 5520 25
rrel”” the c%il %thialc;}ai%%@t iAMe R epr Gilde @f the coil 50
PePFEBFR Séalt&s "he . : he barrel.
he coil against t
will force the outer walls of the . ¢ to erode
Accordingly, the seal along the wall will ?nly stir o
when the barrel 1s sO worn that the expansion of the COLls

insufficient to cover the wear gap.

' terial
ror metal molding, the spiral coil must be made of ma o
that is stable at high. operating temperatures, such as
- i ' ion. Forx
begrees c. for magnesium molding, and inert to corrosion

' i i uld not be present.
example, when nolding magnesiun, nickel sho

~ ' m 22
h 3 FI.G 3 i f l

not be
identify the same parts of the stem. Stem 22 nead
further described here.

hit urfaces of the coil
FI4. TA shows more clearly the machined s

T
Lo
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riihe San® 3% <t 0
nueEaks Hare beenfasedt S i d

49

pressure of the nelt against the inner walls of the
coil 50 25 wll force the outer walls of the coi

agai nst 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. 30 For netal nolding, the
spiral coil nust be made of material that is stable
at high, operating tenperatures, such as 600 Degrees

5. for magnesium nol ding, and inert to corrosion. For

exanpl e, when nol di ng magnesi um ni ckel shoul d no e
present. 35 Th v%%%nbg2t§gowwbdu1dahse $2igh%g%éH}&3£Ty7 and
m shown.in.ghG.k§1591$wkefrekﬁﬂent®t0 an
e tf?y the sane parts of

the st e 22 need not be further described here.

%égﬂyﬁﬁihg%s nore clearly the machi ned surfaces of :
the coil 50. into anad FIG 8 is5. nge vigw Divention. n
Fom tg guyudumatE5ZaléWﬁ&Peﬁlépsgéﬁﬁg??ngﬁ)ing%éggg; from the
slotsé%%oﬁgﬁth;nkgcmbmﬂ cehdvt y chereel 9 9 | BStrates a parrel
FOrt hér "enbodi nen OF the.d nentdward the tdjerior of a bart
erbophersntot £PefESF ow channel 60. 8%t gRdgcts am theheck ring
ReLiRhesyemit idu laheek Shal viPE2t Gard t he in%g&'g& ofo that
a barrel, %Qﬁshﬁmp schematilal |62 atn6a. "SAPEAI SE5i 1766
& S "a ‘check ri and,seakofoicd he alieck Varnd %2
idesxnmﬁﬁﬁeFe§?+ﬁW%§%¥% that described hereinbefore
with reference to FIGS. 7 and 8. FIGS. 10 and. 11. on. In
a furtﬂgféﬁﬂquJ@%@g @ffﬁhEhénVQWHQQﬂmeqtno%lgh?hl§5EW%lo "
efboti ment, a ring 72 is-situateduhetunepareseat Fon' ¢ °F
aths;sr@vkvqcirﬁé%%ho%q)”é‘ﬁd a spiral c](;um?e.R&@ngzpemits the
PELULLS (hhe shisenofand thi AREF2Coff 76 while | g flow
mai nt ai_ni ng t:he reqyired ¢ lvavi LepataintRAE LR n§1F2 nﬁves
b#ER &hd % of th With the cQiL, 78,20 drirtwkikh Ofie castirls .6

; 2 SsCBLLk L
beathder Eheott that® & 5bove descri ption has been
given by way of exanple only and that nodifications,i st ion
detair,ﬂﬁy bg OBGEs M tihd nubber scope Gat hehPr &3eht ééghflptl_
i n'Yentton. 4 le only and that modifications in
has been given py way of examp
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WHAT IS CLAIMED IS: 1. A seal for a check valve for a
nmet al nol di ng machi ne, said seal conprising a

peri pheral groove in an outer surface of said 5 check
valve and a helically wound coil in said groove, said
helically wound coil being expandable into sealing
engagenent wth a cylindrical wall of said nolding

machi ne. 2. A seal as defined in claim1 wherein each
turn of sajd

0 coil includes flat radial walls and
WHATJ L8 c EHPINER nIsSl

‘of said coil contact each other to
radially seal said coil.

3. A check .val for et said
1 mohkdiseglmachi meshesai gaydPvECT| %ﬂ%lnénoggﬁégi%%%r a|@' g
roove riiE.gg QULEHi sHahac g robusain whesker15uaRve And
seqy &l ca Ily vvoungig oi L ,in aghgdgq:g@ye,insagaicpo@;ﬂocb@,ngsald
chaxpandait e2Pft 8 FFRG éndagenent mﬁéh aegﬁkkgdékﬁéﬁement
heig@f_%almf mrota} nod idli Wrﬁwnjﬁbéﬁb&ﬁaﬁt%a ve-as
. defined .in i F ed 4% 5 aiod dheli matttine .20 wound
withid §% H%%%gggn%g%erally between a nelt channel open
position and a nelt channel closed position., 5, L a
, Chegk uahvasasiedehieded i nololial m 37Riedl et n%u? O'fd izl
‘'said coil are.s .ant | y iectzangekar twrns or sal
codrod§CEBLET o .atzgégé?g%gﬁ%k val vag%s defined in claim
cchvaler eknh aelf e i° r§§ﬁ?é§¥ss%? tUr'ns of said coil are
machi ned to a high tolerance to ensure sealing ‘
bet ween a 'acgg@ t%ggseyhggt§giQoqaﬁhgismco@npreg@ég_valve
380 P A'¢heck®valve as defined N, Glal 4 swher gignsaid check
1 oetetisurf acssPherat FIRCYST *Sal'd (_:0|€?lé are machined, t: coi1
vgl{,]%ggngolaermci%aiayawdm\d teght | yrs&aftdadhidst said - | .
wal [ when ?a'ﬁ% CQlkoi S eBXRRRdethgadrBntA witdcka v alyyéndricsa
bRHRY g SFEPRPROT ding nmachi ne, said valve including a
«heli cal syidvoidiedi M2c857%" coi| sealing said check
val ve and slidable on a cylinder of said check valve
to open and close a fl-opepath dhrieughweakdivasaied nglically
%irst CUPN0f*sa d coil hav] g A syrface GantomaRgel open
ﬁdhmﬂrmnﬂhgisumﬁé%%l%n1§5Fﬁagf, cﬁglndgr to close said
yal Mg whenai B 6Nt actarsietth cdaped N rig O3

i ‘ said
5 A check valve as defined in claim 3 whereln turns of
~0il are substantially rectangular 1n cross—~section.
j i 1 jacent
6 A check wvalve as defined in claim 4 wherein adja
. i j ance
surfaces of turns of said coll are machined to a high rolerxr

] id coil is
o ensure sealing between adjacent turns when sa
compressed.

-

i i i ded.
tightly seal against said wall when said coil is expance

8. A check valve for a metal molding machiné, saié_ vilvi
including a helically wound coil, said coil sealing said ¢C ezn
valve and slidable on & cylinderx of said check valve Lo opld
and close a flow path through said valve, & first turn of Sé%d
coil having a surface conforming to a mating éurfac§ on ii;
eylinder to closeé said valve when 1n contact with said ma g

13
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surface, outer peripheral surfaces of said coi

conformng to a cylinder wall surrounding said check
valve to provide an axial seal for said check val ve.
5 9. A check valve as defined in claim8 wherein each
turn of said coil other than said first turn has flat

radial walls that provide a radial seal when pressed
t oget her. 10.

In an injection unit for an injection fo
mol di ng machi ne, ~an_.10 jRj&ection sarewpia owrzEissd
suz6RCOneCBFRE (1SS E “Ah] g%%?%n S?{/ewl%dté‘ ﬁgml@é/aiwaxial

cy1qAd8ai danDz 2 er o nds diad S KEER v XP

ve  1ncluding a
seal i ng_ring..s@ai@isealing ring conprising a
Se%bPPEagP§amg%%d coi | surrounding said nozzle body and
slidable between a first position er | d 007zl @irn of
5 is39Qﬁﬂxﬁﬁdmﬂy&ﬁ@@h@ﬁf@ﬂﬁésPPiGﬁaﬁﬂégewgg? ﬁozzle hs that
"cl osed, %hgkr%hahuggi@ffﬁﬁﬁﬂjumﬁhlhaseél¢?mﬂ%ﬁ%§ﬁg§6% g
saad§HH$1é%r_on sai d nozzl e body whgatsakd coil isin
preaide o ogetiago SR oL T an i nj ection unit as
defined in claim10 wherein each 20 turn g%#saidChobg an
except said.fifst, tyn has anf liageradpal mokiwfade 4
10i.5 IR §%aﬁ?ﬁ%°%thdgﬁént W%ih 2, flLat cadi @k sunkacenjection
i@k catioadjsacent taurrFPtholepr% e’ a i

I al sealing of id val
sc%%.g:%ndVag Ve D Jh2veAoseabifloncaZefebROYal ?l%l OCFPF% valve

“nol di n chj ne, .sai ds5 sealseeanpyi siiy achBPFeathrd
iepivdingseft a%?geﬁ.nﬂ o§§r1§éri heral,, g{QoMe bBdgakfd siidable
n&Ad a1 ys aicaingoiclo Lthad PR ‘é%djgrb eff radial surface . , second
bg\gﬁ%}?%@'ﬁﬂs@t goéeaidamgum@agi@ﬁénﬂow%ﬁ B &A% nder © 1

[T~ Wwhen  sub eg\t ed. | Do PI£S9WR QN aalii kot exiy ofageaf ot
peat tHe BI*$ai%d 30

ring and a first. tu ofo S@bdly COhen said
sRavingLancagbalngupf FOOULEBAT S sa:u% oﬁgzh aexi o\

Mg

sut f ace. on, sai d.1yseavecandipnovi ding an axial seal

ol nlgafg Toil is subjected to an axial force. 13. A

seal as defined in claim12 wherei chy 14k mofusadddn each
85, cail aexcepecsabd FRFStAFulf hied o ) “g% axial ... radial
surface g?gdi $din  Seabitnganyaterent tWE hDa° f Pat”

Yxi'al “surface of an fllqjigace geldhR LOtPraoVilae ariapl surface
seefddfy OC 24 d"cdfT 4. in

'@ check valyg ifer & nediad check
pel dhngdiaeknhne tuanheéld ROVIAS 6 ial aéé’ i@

, sald coi'l sealing
sa&d check valve and axially 14
vaive.

12. A seal for a check valve for a metal molding maChiné’:i:i

seal comprising a helical coil insertable into & 'pirxi;face

groove in said valve, said coil having an outerl radia ;sl oo

expandable into sealing engagement with z. CIYlliiizC:aof e
} sure on an interilor radial S

i\i}:x;ecatnes :Off:;: turn of said coil having an axial ‘s?rfa:“i

conforming to an axial surface on said groove and providing

] ' ] orce.
axial seal when said coil is subjected to an axial [

1 } ' d . n

turn to provide axial sealing of said coil.

co r
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transl atable to open and close a fl ow path through
said valve, a first turn of said coil having a
surface conformng to a mating surface on said check
val ve body to close said valve when in contact with
said mating surface and outside radial 5 surfaces of
said coil conformng to a cylinder wall surrounding
said check valve to provide a radial seal for said

tr& heck maly %ﬁ oben An An8othoas defimeddin clraicughd said valve,
V\Ij}]er el n eac

turn, of said, coil other
a thirsthds'm® f4%at S aFondl IHREP o %rOV| esééﬁgégﬁ%ﬁg e @
na SRy @a&w@@@ eackatitr mhatvén wibjeedtasly tie aplodxi gprid valve
bhOTGe d6.C LR a0l 61 ORani! EQEsodobal wokdiag racial
"DEHCHIThe BT C i njection screw, a check Rglve

sugfasap dof rjadct icom ! ?S“§€F%%Wgs££ & CH&d %ﬂ"/%fIl N MM ing

sahACkHEEROva BLalb, psavddseal radigr issiangfarhehidathgck valve,
wound coil surroundi ng said check val ve body and
axially transl atable to open and cl ose,a ro £ said
15t.hr Bugividaicd I@ALvEd &Df iFSE™ grtn @Fr§épd 85| R

avi ng
cA 1Susfrace @&ﬂfogai@gf&@statmahlﬁ@ssurfét@tOﬁxsaﬂdwall that

che val ve body Lo, c [ | v Ngihdkected to an
St AR R ?g aeﬁat F%%ggéﬁf g%ééﬁa %%8‘{%; rkgjdl al
axmaﬁategeof said coil conforn1ng to a cylinder wall

surroundi ng said check valve to provide a radial sea
for said check

| 7 t t ine an
1oef ied®hn XI5 aﬁ%eﬁﬂuﬁ: LD %h %£i§f L@RaYREt Bhine,

erei n-eac turn of sald coi | .
iejeeptorsasekdi r st chpdkhaglaef PAt oagi A°Y st f aee” anglection

siSed N seal i NG aNgaYeERALcMEA 4 | atalaXisalidswebdceonptising
agggggcggggagég%% ?%1Prg¥%98ugélfa seal ipgof sk body and
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vaive, a first turn of said coil having a surface conforming to
a mating surface on said check valve pody to close said valve
when in 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. 1In 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 pyrovide axial sealing of said check
valve,
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