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The injection molding system, as described hereinbefore, 1is
shown with reference to FIG. 1 and to FIG. 2.

As is commonly known, the injection molding system 10 includes
an injection wunit 14 and a clamp unit 12 that are coupled
together. The function of the injection unit 14 is to process a
solid metal feedstock, not shown, into a melt thereof and for
the subsequent injection of the melt into a closed and clamped
injection mold arranged in fluid communication therewith. The
injection mold is shown in an open configuration as comprising
complementary mold hot and cold halves 23 and 25. The injection
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in daoonasi v€ a forward mating face 57 of the screw 56. The
barrel assembly 38 also includes a barrel head 42 that is
positioned intermediate the machine nozzle 44 and a front end
of the barrel 40. The barrel head 42 includes a melt passageway
48B arranged therethrough that connects the barrel bore 4827
with a complementary melt passageway 48C arranged through the
machine nozzle 44. The melt passageway 48B through the barrel
head 42 includes an inwardly tapering portion to transition the
diameter of the melt passageway to the much narrower melt
passageway 48C of the machine nozzle 44. The central bore 48A
of the barrel 40 is also shown as including a liner 46 to

protect the Dbarrel substrate material from the corrosive
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hot half of the injection mold 25 is shown mounted to a face of
a stationary platen 16, whereas the complementary cold half of
the mold 23 is mounted to an opposing face of the moving platen
20.

In further detail, the injection mold includes at least one
molding cavity, not shown, formed in closed cooperation between
complementary molding inserts shared between the mold halves
23, 25. In further detail, the mold cold half 23 includes a
core plate assembly 24 with at least one core molding insert,
not shown, arranged therein. The mold hot half 25 includes a

cavity plate assembly 27, with the at least one complementary
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not shown, arranged therein. The nold hot half 25
includes a cavity plate assenbly 27, with the at
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iii] nj ekesHRIndRd; clamping of the injection mold halves 23, 25;
iv) injecting the accumulated melt through the machine nozzle
44 and into the injection mold by a forward translation of the
screw 56;
V) optionally filling any remaining voids in the 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;
viii) optionally conditioning of +the injection mold for a
subsequent molding cycle (e.g. application of mold release

agent) .



viii) optionally conditioning of the injection nold
for a subsequent nolding cycle (e.g. application of
wordod/oseebease agent). 4 WO 2005/ 098290 PCT/CA2005/000212
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The tip member 62 comprises a cylindrical body 63 with a tip
flange 81 and a retaining flange 73 arranged on a forward and
mid-section, respectively, thereon. Along the length of the tip
member 62 are functional portions that include, listed from the
rear forward, a screw coupling portion 68, an aligning portion
70, a seat portion 72, an annular flow portion 74, a forward
retaining portion 76, a tip circumferential portion 80, a tip

tapered portion 82, and a tip planar portion 86.

The screw coupling portion 68 is configured for retaining the

tip member 62 in the forward portion of the screw 56, and is
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tapered portion 82, and a tip planar portion 86. The
screw coupling portion 68 is configured for retaining
W@ b@s/0982p0 menber 62 in the forward portion of PEECA2008000212
provied@Nl i 8orRi M@ 2002/1098290 1R £A2ROBEQDERE2as a part of a

rOV|ded by formng a helical thread therealong as a
thr%ﬁﬁq oW L4 eaded coupling. The aligning portion 70
i's conflgured for axially aligning the tip nenber 62

a.lon dlnal axi s of h e 6,
rne (L bR eyt e 145 Shat Mg ST Fale Rl ioming ehe
tlptmembenoﬁgewatesamkdnqﬂtuﬁnn&ﬁmﬂmawyoﬁaﬁhﬁg%ﬂﬁqwcﬁﬁr and is
pro&%&eéor d én %ﬁgnﬁEggﬁlpngﬂi(?ﬁ §J¥¥§5€emﬁﬁ@re§h§ng that

I gni ng port | so used for simlarly
cooRgiafit hgWi ke 2 afQEPHEMSEagy HBrweed XOWdRar 0 formed in

the MBEHAE Ea@tielt%?l anitBl@eS%EQ\é/w5656&nd]?lﬁé1€a$aQ§hlﬁ@; tdodtion 70 is
Sea r I NCl U unae t
aLsq 39 FPonLBLIoEhE BAGHIAG PR (o AIRTarbagk Petween

foriat® dtihe Sead 37 anfetHS. scddwe aﬂnmharthéomepbrpoohlon 72.
74 includes a rear and a forward cylindrical flow
segnent that are joined by a forwardly inclined
The ssemenporthenr éar iand udes| iamedirsiegivarit sEaiery f ovihgefront of
the Oa[‘lﬂﬁhﬁ’é ﬁﬁof&;{&ﬁm‘?@f&%'ﬁ' paOE Forwerd sHEf aggtok1bhge 73.

e /3 respectively. The annular flow portion

74 cooperates, in use, wWth a conplenmentary annul ar
The f |a91\MLﬂ%gt4| @mo%él ?Qﬁfiﬁﬁd 74l apg it d nal deegt tded riangforward
nber r de

nin I It.
ey LT ER weehoneRBRENF, ngPRemba=d s 1900 Flcoyer jorvardLy
incpbséd i sagmdire, t thef lrarge 81 anranges atoyrget be being prov1ded
on %Epaln e l%%%&%fgréﬂgaaf' nge%?%w§¥ap uiddes the seat

war retalnlng por tip C|rcunferent|a
flappet Vonréépechéveily -t dier édlr‘pkﬂ{am dnL @2, ParElon hédt pgoperates,

in ?ggnar téoﬁoﬁgie%%d%ﬁfyﬂéﬁﬁﬁﬁér0916% ion 74’ defined
rmar inclined face, and front face, ngﬂgectlvel

alongeklef lnSFé@r ofadilg | JLePpaBeEPski S it qg%X annular

mel8l 88¥858g8Hadr g 7altsradtangad W angel atingpaeetber is in the
around fhe tl€ flange 81 that extend between the back
TeCQVREY rRAELFHRRs and through the outer and inclined

faces of the tip flange 81, have a longitudinal axis

Thethat 'fﬁbé’f;{a' h?' 484 °£1&H§he'r{éoffmg‘fﬁginﬁﬁ%%%%gth of the

e sane Seg
tlpthen@ﬁemul@ﬁr plr@w:td@@rttm Torvame megtabpkehapgation 76, the

tlp?Eg?ﬁgﬁ§§§?§%$¥ig%;%%ﬁ%%?%way?héwﬁiﬁr%%ﬁ%ﬁ@@aﬁgﬁtﬁén 82, and
the tip planar portion 86?~e passaggg%y face, outer face,
forwardly inclined face, and front face, respectively, thereof.
Four radially-spaced axial melt discharge grooves 84 are also
arranged equiangular-spaced around the tip flange 81 that
extend between the back and front faces and through the outer
and inclined faces of the tip flange 81, have a longitudinal
axis that is parallel to that of the tip member 62, and have
about the same depth as the forward segment of the annular flow
portion 74. The melt discharge grooves 84 provide passageways
for the discharge of the melt from the annular melt passageway
77 into the accumulation region at the front of the barrel bore

48A.



77 into the accunulation region at the front of the
barrel bore 48A. 6 WD 2005/098290 PCT/ CA2005/ 000212
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meltarwqwén;ﬁrmhmg n%qaltleﬁa*é@ﬁg@@éynﬁﬂh@ ST retiyR valve 60 by

the S¥btaegonf df_hetﬁer \wﬂew etai, Ni fige pefihigonterlfer 764 at€ in its

h
oo it 35, HELRO BroU 0 By 00,6 LoSITLEPL DT 39 open.

The f$tfdde cFcthe fmﬁﬁata et tatiheé nbopwartd omet aiai N’ are shown
as ojitxt&%ongz 76 engb/orotl & gggifiem: %g§dtk cing material 78 in

|aI con ure to COO erate
viewidh aml@amg efle formay8ant shegeiost fur@m tee awcglrﬂr@nxmpacts of

the OJ{QME% | ARGl 6 M idnbajsel7pore 48A, this

I gnnent 1s otherw se prOV|ded by a close fit between
the screw flights 58 within the barrel bore 48A which

The ke&mtémteher sgew 1516?%%%& Idlﬁémgﬁadertmew pbrgfien 80 is
| reasons ere.ls ptLca a
conBlefiiuh e SCOPBRAFR gH & SEPo ARG TRY BATTEl *Bor eoagRotst in
the sathghhahtt bé sdreew: 56 msmbevemzrW1¢hebaseeélh$nﬂﬂﬁ8A, this
allcthrprr?ern?W 4R a?}ﬁhé{%i‘gé ;ﬁ&g S01448 gby 'Qgége AU R@tween the

nj ec apere por I on and | anar
screor uﬂloghtsa Bt Wlﬂ‘-tm@t i ore t HapiredsupPEe t4r$é& néhichp keeps the

scr%v‘io@6 t B@F}@QEl@% thJ.gHQH retdF &l vah Ve Q- | %rﬁa@ﬁ:@%@l reasons
orward e barrel bore 48A The ri.ng nenbe

the:g;%napqs| ggglgﬁghﬁngpgpgboeyf g4 93 Rffwgen the screw fflghts 58
and CltheUnd £F et | &br&urli@&‘e s¥ehof thhe ameul Q«ﬁrbﬁdyi@4lss never in

configured fit c ly within the barrel .bare
Preghif t ggﬂa%ﬁﬁf’gt é’-heﬁ?éi)é% 185t ¢ Cguiahs t HRIPT nél% r%wn Aveight) .
DurﬁdgaﬁnﬁéctSOﬁprthd tapetredngloatte dnhefe ad rahgtlier phgnar portion

86 }e ov%n%cglgﬁl 10_13 &'eg%ur?%% rth%g rr{él]lgc;'rlt{er{ @Jf"ox?@dtd}tngfeof as the

|n genéral l'y i gne
nonthatwnmewwi@@ hé@euﬁbefgréedglﬂ%mw4ﬁélﬁ @@@te?hﬁgh@rrel- bore
4g8pUsing the barrel bore 48A, however there is no direct
nmeans

The ring member 64 comprises an annular body 94. An outer
circumferential surface 96 of the annular body 94 is configured
to fit closely within the barrel bore 48A and to cooperate
therewith to guide the ring member 64 as it is forced to
translate therealong during recovery and injection. The ring
member 64 and the tip member 62 remain generally mutually
aligned, as characterized hereinbefore, given their centering
using the barrel bore 482, however there is no direct means

provided for alignment therebetween.

The ring member 64 also includes a piston ring seat 95 formed

as a circumferential groove through the outer circumferential
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provided for alignnent therebetween. The ring nenber
64 al so includes a piston ring seat 95 forned as a
w@reosis2er ent i al groove through the outer PCT/CA2005/000212

surfddLust epenticah tha\R 29956898290 PG4 GARBEL0@A212rhe piston
surface 6 betmee .t he Sngﬁ¥of the ring

ring,; g¢dh ° rkfs%%? §8Uf§ eret’$ o réEé%%%larb?%tgﬁ and a
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| argh 1ty PLes ra;
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thaty ERPARE Lpi BN 2GS e8P 15 RARF ARG f drictToh t §he piston
rlngorgézstlrl%e #hd egho6h belineg i ohhec S Upres8@r1i00 W tiegion behind
n duri ng |£h§ct|on The ressur zation of the n

the reg’?‘f}ﬁ Heh? nd subifPng c’ausecia Y sub }?% fon.  The
presdifrinuk idie pf stba reggof8bebindditild ysuwhand Wikhcauses the

i mpart [ f et e ,out c

sl BLI0R, S0 Dt QUGS AELIERD Uhe Gl hoptigeehing wnion
impaygre ASASeSI'hJeH%uiﬁorlclendof.f@@e%ert@leeso‘ﬂbe@eﬁuréaé}ﬂ|99 of the
plségﬁwfgﬁg 9@h£H8 Phat e rhpg o@ﬂQEkth%Q%l'BBfetI@A The sub-

esca pressurizing nelt. The  annular flo
ringotf oﬁpﬁﬁaﬁ@§(ﬁﬂﬁ?%®¥eét%P#%ﬂlEﬁPY+@e%r6F|NQQﬁplSton ring

andt ﬁﬁlbe@@mgﬂzememar yua@ma@ap‘d OWEpOthé ohrpr7e¢bslfritzl‘nmql melt. The
e , | arrangenent, t.her 0. a
ann{i%?c#%ﬁYh@oﬁﬂﬁﬁpaﬁggn%Ftcﬁggg f S Sh rofile of

theAc&m@lememaanyngnseahrnglpwrppmmlg@ 7&;qﬁnﬁh@utgm member 62,
in %l o&vgagc%o{ T%£r g%éfﬂ:y th%ll?ermﬁct}{ acg, o ot N, a@g%harthe annular

r ét ai ni ng-seal i ng portlon
meld prisavevay CoopeereleWieédna conplementary rear
retai ning-sealing portion 90, provided on a front
face of the flange nenber 66, to both limt the
A r%@kmiaalnwavéﬁaéﬂnahsourltﬁ@nn@r%erl5640%%19{%%9o%&%r%g a rear
1nwék&?§e 888r84 Eheeebetrweeme W&@mdﬂ&xrlwmﬂyﬁn@@r 6%he rear

orce nto the i,on tlon that _is
retd S LeeEr LG ottt AL B ot FBRREFO80n O Qpddhprate with a
complemmmt@ﬂy Seatla@tﬁlnidgﬂsmakingﬂpwntngnpeﬂt|@mdﬁided on a

frOIIl fgggc'bkor%h%f fl"g}{gce{‘ Ag%ffbé’fs%%i bed Resis %‘%ﬁ:@é et%ésbackward

ed "on a planar ace o t he annul ar
tra@eﬂ Pife f:ln@ntrlm aimanhgrpdr4 i @Ad76L0i ProFHEln as ﬁ?&%gseal o1

thenpé@é/ﬁxgggnon whdar dfaci ih ety 7&4 The flraR@ed into the
nber 66 conprises an annular body 92 with a
1njectlon position, that is intended “to prevent the backflow of

melt during injection.

Similarly, a forward retaining portion 76’, the function of
which was described hereinbefore, 1is provided on a planar front
face of the annular body 94. The front retaining portion 76’ is

shown as being provided on a hard-facing material 78.

The flange member 66 comprises an annular body 92 with a
spacing flange portion 93 projecting from the base of a tapered
front face thereof. An  inner circumferential surface extends
across the annular body 92 and provides a complementary

aligning portion 70’ that is configured to cooperate with the
8



spacing flange portion 93 projecting fromthe base of
a tapered front face thereof. An. inner
wa@eoosv2er enti al surface extends across the aPeiiCar005/000212

alig?lg_‘ilﬁgt 9§?§!E§ioﬁr oypdest at%@mtepeﬁh@ﬁyeraLézgﬂifw paLtgAfng, as
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therR@t | 88cH3elinNt Doddiei s@atehRor £1 g2 meibdt p 6BENtiesrebetween.
catin
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erein ore,..th is f t g it .
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seal therewith (i.e. close the msItVPass §vva 77). .
therpie tlet 4 nPngClo84 | Hye pBRtitoPBF2IS %Y}o?ﬁ as npetaining=
sea]ﬁi[r@t/iq&%ﬁh 3906:1551‘ aggwg aBRbesing pihvithal draneteard-facing

of, the flange nenber 66 is appreciably, narrower than .
matﬁrriléalbar% t bg'?‘@ 48‘%%%%83fha?@gnec%aennu %?ﬁéépmﬁgﬁﬁgg 66 1is
apprdieraiiet ween roweri debaa nehe pesvmjewkpreor48hhesuch that an
‘ann\Ielga;fAngégp 2?8%%8 Q:fhﬁtxlﬁéﬁé@éer{jg%%&gicﬁggoge%l%%@o@eway for

] a conmonly known n return val ve r
the usErwand PaReaed a5sEndIfeB8 ST HrI nEREPVERY ect i on
nol di ng machine is shown with reference to FIG (s)
4A, 4B, 4C & 4D. The structure and operation of thj
ANOHhAE UL S aPF e266OMEONAY; FOOFR NP HE e Vaﬁsl‘f%a%& for use

in ﬁr @\airg,@al ?/a%ﬁkfiﬁbeﬁ8ago(f fS‘hOV\zﬁetsll EnGec3Aon3Bio¥did® machine

, cordin , on t he differ es | n trugt ur n

o SOEREY) Db, QBLE gl LherReeraln ST U Bond 0. mne

stranditdie fpdt uppsrihdonar eTConpiphst onbotegnodi madtee 60 is
. have n_.gLv I g f : t e .

o R PR S U L DR P B St o 40

FIGporidon 3¥6' ,&on3€he A¢agraendty, 640nhds been differences in

stristiAl Vi dgd agfRIS B orP! Wdddddn Of the embodiments will be
equi angul arl y-spaced standoffs 102, the ring

) i '
revigretcpided a0t RELERS r ithG toR iS5 sEAPPARI &t ba#%bnglrnb()dlments

havétSbeen given similar reference numbers. 0f notable
difference are the following: the forward retaining portion
76’, on the ring member 64, has been sub-divided across a
plurality of equiangularly-spaced standoffs 102; the ring
member 64 includes two piston ring 98 installations around its
outer surface, and that no sub-rings 100 are used therewith;
and the general configuration of the tip flange 8l. As can be
seen with contrast to FIG. 3A, the tip flange 81 lacks the
radially-spaced axial melt discharge grooves 84 as the tip
circumferential portion 80 is configured to be much narrower
than the barrel bore 48A and therefore the gap therebetween

provides the discharge passageway. The tip circumferential
9



outer surface, and that no sub-rings 100 are used
therewith; and the general configuration of the tip
W(ﬁh(ﬂ)ﬂ@%zgﬂ. As can be seen with contrast to PFP@/C32005/000212
porﬁf&lt iBp. fiaaage Bcl agks taheheké\ébﬁhhy SPacegerh @l ofI tooling
rcu erentia

arge rooves 84 as
Flair P8 0T SSEonTRodred ie BESHICHSHE oVl ERBR ake OF the
tip batemdlerboke 4&A aﬂ&athﬁn&ﬁoré6theLgaplyherGMQtqun flange 81

inc B180 SpSpble L SETRLER RS seneln I 518 e aes ovesor

86, par chenggl Hlato iachddes coheseqiorate arpatdergpfesdurizing of
thelfold ng flats 104 that assist in the installation and
renoval of the tip nmenber 62 in the screw 56. Lastly,
the tip flange 81 includes a ball-nose portion 87 in
The Paepeef @ﬂs@r@tﬁ@ﬁr dor these 85pas CB&ng@oﬁhﬁétuﬁnOfvalve 60,
qur Do canse gPpce 0 the pressurizing of 1he. neét 1 91
u G on 81 THEGE TS Hes BF ABn- 1UrHRLY aips e sea
pro&ﬁdeddubengeenjedﬂkan cospteménhgent areaan i nétadhéng-sealing
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i ng-seal i por ti
the afilanged rmmbewe r6|6ngr@@m©@tr6alfand Witthef] apge indniste face-

seaP6 onesPLLh { ¥ ebynt Witdiptiganmh ot i sed e f age- a§§@&1§’élon with a
significant | eakage nmay occur in assocjation with

suddefdets § ols %ﬁetm%e%?%g%u?EOHr%%r%%FoEgetﬁéngl ﬁmber
nenber Al though it isn't mell understood, a failure
chieve and/or sustain nt| e f ace-sea
Alt??ﬁg h%% &F&t%oﬁ%ﬁlt% e%% 10% gUEs oug%? ¢ge and/or
sustbeicawsed int frecteor sfacr&?}aﬂzﬁlng 9Jmslftomor¢h@n| foraittipn  of the
1njggglcsrbe 't%eciéor{: C%o Ikﬂef% U%%rd dﬁ%a'facttdles including
non-uni f or of the nelt of nol |ng erral (1.e
meltrﬁmewﬂkéﬁtmgtbfa@ﬁ et 20) oAbl PRr YURBLF - S|zed
feedstock particles) nay allow for solid feedstock to
econe trapped between the retainjng-seali EPE%
h

“In §@rt§§m detpdabidi £6n, "Y MR ESY wethi T
mat@sserbl i 38, duHag 1ridI|JLﬁ£11er§1 iofpanh-extitede and irregularly

. w,d varying _forces aon t onept s of h
Slz%%nﬁ%%¥ﬁﬁﬁ%vﬁlggr§6 ﬁgsgud%a%n r5¥)ent Phat 57 (§ Jeedstock to
becommttrappem-MetweearthOraukenungeseaabhe pontesssoﬁ§, 90" .

inan injection profile (i.e. speed and accel erati on

of the screw 56 to avoid unrellable val ve cl osi ng
In gddetiaghi éhenggserrﬂjnwmu vt B n§heh®arged- sfé%ffef!m)y 38 during
J_nj@é‘fiéﬁmﬁﬁﬁa‘/r’guréﬂgrérﬁ@ ddansiitdear, betawRamd heoHRRS on the

i njection and packi ng wherein
componen s of the non-return valve 60 to such an extent that it

molding

is quite often necessary to make undesirable concessions in an
injection profile (i.e. speed and acceleration of the screw 56)
to avoid unreliable valve closing (i.e. achieving and
maintaining the face-seal 91), particularly during the
transition between the steps of injection and packing wherein
the non-return valve undergoes a near instantaneous
deceleration. The extreme dynamics are the inevitable result of
the extremely small amount of injection time available (i.e.
the time required to completely fill the at least one molding
cavity, that is typically in the range of 30-50 milliseconds)
without otherwise encountering filling problems due to melt

freezing, and due to the properties of the melt (i.e. low
' 10



the non-return val ve undergoes a near i nstantaneous
decel eration. The extrene dynam cs are the inevitable
wo e®ahes2od the extrenely small anmount of i nj eR€T/0A2005/000212
v1sédéﬁtfwaéﬁ@b|@oﬁpr@531bm$1tyﬂe r@@%b@ﬁﬁdﬁiﬂyﬂﬁﬂﬁﬁéﬂd is an
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una%ﬁeQﬁ?bhﬁacg%ﬁtabF?tFasPnﬂéFe Jﬁ&gﬁhun?ﬁﬁrﬁﬁﬁﬁ tlﬁﬁndltlons

qﬁéﬁhtIdwm@enSB&QQMﬁn&d@ﬁﬁﬁﬁéﬁabIﬁg;adh&shﬁEDdSngoPﬁmaess are
rocess a therefore reQU|r

d
the??iot%e SHrEES n baéwme%ﬁaacross 'ﬁ% hgﬁKFeéﬁﬁﬁgebaCkflow

acrmﬁ&VEhéOHhﬂj}eﬂmeeaglmg e (lamnmeintreaeingi thiehevolume of
cc 0 re t he ed

ne1 SECHTU A O S O 55722840, bl SELLD. ERBECiniection

Spe?@rt©®¢KK)T o' Tarid wWegragaddat 08d bite cmtaiRitichgsealing

porf 6408, ape Eﬂﬁﬂghtwépllﬁﬁﬁ@Q@togﬁftﬁﬂﬁtéﬁn&EQQM@ﬂng factors
t her eon’ caused b nnent

are ghdorgdih trapped %cB fe g tEh- &9%Q;F3egH§F88Q cdused by

poo?arag_l cafirde pﬁﬁghclﬁﬁpa\dﬂtcffoejﬁe&i,edanw tfirdrhe trapped solids
eedst oc

(o- S SRRt 5A0" 5 BARBEF, THBD A (AT ASEIRLREL ion eneered
with hathe hefeddgiimerk t rmdertderit sald ds | metnhenrtrol dirng feedstock
con%?%ﬁ%ﬁﬁ% tQﬁxJQSte%urEEgrﬁ%E@'n'f@ %ﬁﬁ!'ﬂgeﬁorﬂéﬁg§ that the

e matters worse sti

highggh tisl tpetletmetc aB@l-adet yi chey Mp\EYEE BRLeEEE) thy faster

the SLeWhYn@Rgestat hegsubsthathe materdoal Mghdtee valtyemake matters

conponentsS and thereby reduce the reS|I|enc
WOf?%?gFﬁhﬁy the hqgh elt temperature tprcaEly upwards of

600°C) may slowly anneal the substrate material of the wvalve
components and thereby reduce the resiliency of the retaining-

sealing surfaces 90, 950'.

The degradation of the retaining-sealing portions 90, 90
typically requires servicing or replacement of the non-return
valve 60 in as few as 10-60,000 molding cycles (i.e. weeks of
service) which is gquite a time consuming and complicated
undertaking given the extent to which the injection and barrel
assemblies 29, 38 need to be disassembled and all of the
routine complications caused by the solidified molding material

remaining therein. This servicing requirement incurs large
11



sealing surfaces 90, 90'. The degradation of the
retaining-sealing portions 90, 90 typically requires
waemnsigi2oy or repl acenment of the non-return VvECTEABDS/000212
costid) a8 flRWtasp10366: DO pol(di.eg cysh esybter. aveeKsrmiflity) and
ervi ge, ich | ite.ati nsum ng and '
ﬂeeioﬁ&ﬁ ﬁb%q%y %ﬁﬁ@r%kﬁ%@h%%nﬁf °extent to which the
injection and barrel assenblies 29, 38 need to be
| s I n I e . ' GNPl i
ﬁen%dugﬁi@% ?%egsgﬁggi F?&d%ﬁollgl{p%t\}r%gferl al éi{r:'j;}rrrlfa\ioxﬁln‘ée for.use
in pherel@inghisyssemwi ehag§ reguimogirendurpblfs ang géhafy) provides
rel M 120054 098280 BCRLCAZ00 DAAL2 1£051 8, | Bnkest is a need for

productivity (i.e. "l ow system avai,lability) and need . .
a n?%ﬁr?ﬁ@ﬁPyvé%Vﬁlé@rtéﬁﬁ%i%%laPaBBﬂ?Cﬁéﬁ&LJQ4d;Q9i@?é#lne for
the NeeXdi0y af hMpeewedanopyr etitwhn awal Mo f@rediggean® for sealing

ol di h [ '
<o IS 0, USHERLDLE oL, rebLE andihal, phouL e,

need for a non-return valve for use in an injection
mol di ng machi ne ispimakRRe o0 TeE ¢ YENE IO 2l al oy with
an i nproved neans—tor seatTng —agarnst the backfl ow of
nol ding material during injection. SUMVARY OF THE

The | IMENTLON rEheyA0he e3fur Bh¥al e 2dnt he nRic@%8in  advantageously
i nvention advant ageous]y _incl ot - sea

, ¢ ] udes_a . spi ‘.for
incliRg arti al $RL9RETFF2L T ngtehe S‘E%%T@?BIJ\%)?YHEF?SL“C&D‘J the
bacEfﬂ@%gbfth%lﬁEHﬂnﬂﬁﬁﬁﬁ@ﬂmaymeittbesBa@eMGWUkﬁf Mad veon-return
in the injection positiaon,. . .t.hat [ nt aj ' f.u | O :
valyfhenite Qi LPARSLRT FOLioH Bat wadh ¢ FATFEAS g 1 punction
despiemdeasy tTFhesdpngotmadaaln ilselpresn deebeatwgerand tip members.
oV L cl osel y- , ahd, u I -
The 0 EB1 300 PLa1C, IR0 HrgIRE . R T DS g;  closely
spaced coifd giwagaBdtnerArahyceonEPTREFBINEITY t kg ngnd female

spidBbehrt i bRsMRIRR .o fd apERr 1BABEH, bekweba enfl; odotEnation of
screw. The slgl got portjons %re al so characteri %%d in
ur

the { RAPTt RSP Tgur LR e"ABPRAL s TAPEISUBERY ral P§ the end of the
scrder pendi epligbtt potrhie onkonrgie udistalcleadsctofridwed in that their

on-return val ve__The spigpt-se y d e
our 95 LRIl Ve, The 5080k 008l e B ARELALRE o e
longheudimgl andifl afgecimenbensyetenvadee i Toontpheeiopeal may
be Vﬂ%ghtrgiéﬁgekﬁ?aHj}h%o 19Qk30al Wit n NteRde@bR-seal (e.q.
mtiigate any pressure [0ss that may otherw se result | ,
betweem ahaomdmdargnd obkangs AANPAEEat hegcélssksh| in ocombination
with UEhBerr dvaniage:-Hdaspl §oprsyhdedsby niche el 9ot -seelgate any

IS Its
pressure loss that may otherwise result from a momentary loss

of an intimate face-seal.

A further advantage that is provided by the spigot-seal is its
resiliency. In further detail, the spigot-seal functions by
restricting the melt flow between the closely-spaced spigot
portions and hence is less susceptible to minor misalignment
between the tip and ring members and to the degradation of the

surface quality of the spigot portions.

A non-return valve of the present invention may advantageously
include a means for mutually aligning the tip and ring members.

Preferably, the means for aligning is provided as complementary
12



resiliency. In further detail, the spigot-sea
functions by restricting the nelt flow between the
W@ b@msmedspospaced spigot portions and hence i s PEBEEA2005/000212
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r|n nenbers and o the %;adftlon the surface
on

Gy of tHEspry reJ%LPna\r/lgI Jahg members
sucht het}m'tesetmm W@mlmemriﬂdemUShyd/oncl ndera retaining

por tg?c?r?%r agﬁf %&hl ytﬁeleb?&k ng 1he trbﬁ’tfi‘&ﬁl%' nQr%@H@@&S' as they

e neans altgning rs provide ,
engagsm| @pent arlpth@z V@‘czootsx@gsizgr@e PCWCA’A@%/ 0pbPang impact.

AccPUidpns divi ded-det weghitPenti p aakd réfsn meabausnbhatof  the
coopera in use, to axially align the tip and rin

e,
COMBAGRARIATE UERALARY ERE/ O8npTent §FF1RE4FI & é’riﬁﬂ’/n&rq”ll help
to meaimieéaidegitdaaardd OﬂlSer@dsﬂVdded ddeteonhiaghe impact forces

SO LLES 85, R cSNGR0° B A0PLNEY Aeddibony, cne
meamswﬁnstmutuahﬁyeaémghmaglmgeotlmheumtoﬂpuenamm@¢ys is further
conﬁﬁﬂlf&g apg/ d_rd?."ﬁr & Pil?@ H@M)b?n%n\’\" écgrl}]itlfrlnﬁ)oué Oalignment

I'm ze degra ereof “due to I mpact
with oftbes tip. éne@w%¥déﬁﬁéﬁﬁﬂ1tﬁéeof¥nE%ﬁFé@nldﬁ&#n@hﬁ recovery
posf¥£fefably, the neans for nutually aligning the tip
and ring menbers is further configured for guiding
the ring nmenber in continuous alignnment wth the tip
The NREbBaEs Rimeaattheliynj=Adigndmanthé heipecavér ying members may

ositio The nea s f al | the ti nd._._ .
=008 | e TRagTRA0 lauul baBthARLRR LRk Rt dapigor-
seabontﬁqﬁundmn@ﬁyk1t&magnmgyﬂ: agéginmeadcobditvgley, #he closely-

spacgé@per né‘.lL gpmen 093"1 en the cl oselyrespaced, sph@shore, the

ortio ens Furthernore, the conplenentary
Comﬁﬂ¢@ﬁﬁ¢@thdaém%@a@%xn%m%nssﬁﬂﬁoﬁlsdxwgﬂﬂns may ~ also be

adv VAT AGSOHS |06 XA 1Y e6c26E8S ScHRiBmN ssihaees &0 the ring
the rin and tip nenbers respectively. The tip

and e dPeMbe g FRFBRTE1YAUY means for nmutual |y al i gning

the tip and ring menbers may al so be advant ageously

nfi gur such t hat conp nt_o h foth
BT BT of Fdabod RS AR RS Hor R0 y At ags aLioning
the t hepcengl energ angmiaéigninay a@ept |hmsa@mrhtam<pualy configured

sucﬁogl’?égt £ Ebhpbhantf QFC HeS (RENEIALHE tﬂé‘eécgﬁ&ﬁv\@@nls directed

assists 1 n maintaining the face-sea
submrkth@llagau ATiEe Wy &Rt es st heltne an GRS RRERTH | | gligning
por€i &SP acclt hecHd g AreiRle rdiftd Niftdiak iiopagbrard as t Benerated
therseckgeei\:/\év'elae?ns% den Xss:.sts in maintaining the face-seal 91 by
working against the dynamics that tends to momentarily displace
the ring member at initial impact and as the screw is suddenly
decelerated at the end of injection. The friction may also
reduce any transient loss of contact between the face-seal 91
sealing portions at the beginning of injection by preventing an
otherwise unconstrained ring member from ‘taking-off’ due to

the initial closing impact.

In accordance with a first aspect of the invention, a non-
return valve is provided that is configured for use in a flow
channel of a molding system. The non-return valve comprises a

tip member, and a ring member arranged, in use, around a medial
13



decel erated at the end of injection. The friction may
al so reduce any transient |oss of contact between the
wo awengeal 91 sealing portions at the begi nniPQr/oA2005/000212
porﬂlrar?Ctdfon thie Prayenkichdhean Qhber wipe ElﬂdonSth@I n@dmbers are
menber_.from ta]glng of f' due to c_s[ltnltlal tudinal
mutLhar ng SPRPASEISAn atlor dAFRRC T t h % f| FPeftddSect Lpgitudina
recighedatdent i e rebaioneen gt innugal veeitwepnow ctfmart hetd i & closed
posf%lqngﬁgﬁ%tigé Egeld%z%ﬁ ﬁW%rCh§Htho%ff%HH¥ ve further
& non-return valve conprises a _tip nmenber

1ncJam:ESa & ngeﬁﬁnbéﬁtaﬂﬂﬁﬁgeéompﬁlQSég aFPURYCHCRBArY| retaining

porE%%ﬁ@D£¥¥E%§@@28Q REL GAZ005/90021¢ m@&b%@@”ﬂgrtiﬁmltlng, in
The tlg?and ri ngwmsnbers ar.e

Userco%ﬂf%%}l?%r@ot%ﬂﬁﬁ Fignr BREVEGE [FoRgitIG ri%ﬂ&l tlg members to
the r@@b@éacafbwﬁtida@retmﬂmwly,n uBe, ﬂmwmtmm op@nlvandfurther

., aclosed_position relative to_one anot

incfhfes ot uinioave Fertnirt  ErlPranend  HedFledftagy retaining

porCionps | st ngngedpbamiicaryiy edad nkhyy perbeass or ahgetiting, in

‘ sePn tEgrgégdaQQQﬂgﬂ&ﬂﬁ?Hxﬁéiﬁ n i ting d%dl€¥%)ﬁbmbers to
ransl ati on tween the ring angtlprre ers

thet00p¢1he epasedopesi Then. nenmiredimy e on-3k$Qr nincludes  a

plufﬁﬂ\%&fotH%ﬁt'fﬁ%%dﬁérﬁlgﬁéwﬁdﬁﬂfﬁﬁﬁéﬁraE@H@r@%'Ekast two
onplenentary retaining ortlons ar ranged Ip
of éﬁ%ﬁ r TAGIneRBBPS Ty ortF‘Pm‘F@i3 rté g”an E/valtg‘ etaining
porﬂi@ﬁ§laThQnmebNﬂﬂbﬁf@bftﬁ@nﬁnﬂetng mmﬁﬁmgnﬂad tdecooperate
osition on-return_ v

Lud
in BPEPLRTSy o7 NRdT I BoPLroRtt KON aPet g s the ing
and | ¢dpt mewbewd the ranganeadern tipe nomser pgﬁ@ltaﬂy ofThe non-

retd A€, LRI ?950 ParfdQPfss THe meldsd | aw Ipé?{f't Qﬁ§ QSﬂnﬁQementary

configlured to cooperate in providing a
sPignis s ayaviaonherabet e hheal t ke | Agltand loirp H@ﬁﬁépéls that

cooﬁ%ﬁh@@réﬂggg %ﬁb%@%dﬁ%ﬂlﬂ%ﬁéibgély ana@a reidifpping, and
val ve al so includes at least a pair o

eent ar ,
paraplebt ApEPLEIBRE N Corfisgur i o T He T ttjf]? g&eﬁggﬂsor%re in the
cloddat pediopesal e I aissybsteaet | abhplemesekyyspapedpt portions

COOEERTS p HEBEAS % P PRETCET 3500 pot bl ot o 14 and  tip
membydres coa]nleerrem ar yhepi gotogi t i pasitcooper dthett o substantially
res@ffgfge%@% +§Q£I§§a£f M@f@ Eﬁ@réh@ w@@g tip nmenbers

rern osed position, at su stantlally
restricts the backflow of nelt therebetween. BRI EF
DESCRI PTI ON gkTRFEDESARE NEFoRXerPraE YDRARDRGEENt S Of
the present Tnventron w1l now be

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

FIG. 1 is a side view of a typical injection molding system;
FIG. 2 1is a partial section view through a portion of the
injection molding machine, the portion including the barrel

assembly 38 engaged in the hot half 25 of an injection mold

that is mounted on the stationary platen 16;

14



described wth reference to the acconpanyi ng draw ngs,
in which: FIG 1 is a side view of a typical
wo pposoed20n nol di ng system FIG 2 is a parti aPCHEARG061000212
FIGV'(@)N t3, ouaia a ponci oar@}‘ %hﬁeris%je@g:hiv@n motehtg and section
machi ne, the rtion.including.the bar assenbl
viepgndBar i HE et il B S5T5T i ithy BeF T 6n Mot Cyidgice with
theisriounted, ohhtheesttdanondrey platterkd6; alldny\Csection line A-A
of QPQS/QgsggghpgﬁéC%@$0§é99931ga155GEOE%lgﬁéedsgor 1§9ectlon,
re a perspective, front, and section Vi
respectively, of a non-return valve in accordance wth
FIGt ) PEROT 4@t 4t he; SE6tEOR Wi @M ispHdaker Al @f@n’@,ecéh@nsectlon
line A-A f' FLG 3B with the non- return val v
viegynf |r§l§P@6:tfléﬂel|Ym &t i Bn OIS YAl Vasln4@0%9-z<ﬂfnce with
theab@l@rp%fﬁﬁecth?(esef:tﬁmh x@@@eels:feonakénevﬂong sectlon line
respec el of a non-yeturn va in accorda
AR HR #%%5 %B t‘ﬂ%tgec#%n WEEE‘%PE taken Val o%g%fw bled for
1njeetiomnahdneec@wérpf1E|EIG4B)mﬂchande4ﬁoneseeatnveAWVe
configured for injection and recovery in FIEs) 4C
and 4D respectively; FIG (s) 5A 5B, 5C, & 5D are a
FIGpérbpBari v8, fConté BRdaEECH GrPrsHasis.veesheeRtveppd section

vieRb ar@@ﬁéﬁ%&QémgvabYed'hdﬁu¥3ﬂﬁyﬂxhél¢@ #n htEStdance with a
enbo di nent of e present i nventjon, the SG%&FOH Vi ews

£irgk e amhesH madngC S e diONPFERENA- ATBFE @R s R P EFleton Vviews

aren@akéﬁtunbngvabweleanﬁugugedftowf|mq@ct5ananH the non-return
recove

in Fl&s) .5C and spectiVv F
varih g gpled Eh) iBTs ettt vt g e el g and D
respeesyetgspectively, of a non-return vaI ve in
accordance with a presently preferred enbodi ment of
the present invention, the section views are taken

FIGalk®hgb8ectdBon GG /nes A BEEFRGPUBRAGH Ve hel hont r eflifln Section
v1eM§|V%e§g€Engé§§ f@E|dﬂd3ﬂ4ﬁgtdﬂﬁif£$@¥eiﬂ thoEHQﬁ&é with a
Dre]‘}f)ec#]lvely, FIG (s 7B, g

PrepepEhictRiREeHISht STRRGLEERE ont \}aheewspr?a%ﬁ cﬁ%‘éef%/tlon' the
sec@_lf_oﬁ K}Q@w[setalﬂen ﬁeaiete ahorgcoedanoca Withke 2R of FIG. 6B with

al ternative e i ment cof the prese 2Nt i t :
the Jab g8 L bk bre EaRER TNy it 1 oA LRaP Ay PEoovery in
FIGFEG 6CBanit ADt hespentivetlurn val ve configured for

injection and recovery in FIEs) 7C and 7D

resgectlvely FI G (sé 8A, 8B, 8C, & 8D are a
FIGpéBspdeyi v, f1ontsé ARda¥ect dPrIBNE. Ve espeeRfveppd section

vieRk, a Repdetivdlwal ¥e bh ascordange whille in accordance with
an alternative embodiment of the present invention, the section
views are taken along section line A-A of FIG. 7B with the non-
return valve configured for iﬁjection and recovery in FIG(s) 7C

and 7D respectively;

FIG.(s) 8A, 8B, 8C, & 8D are a perspective, front, and section
views, respectively, of a non-return valve in accordance with
an alternative embodiment of the present invention, the section
views are taken along section line A-A of FIG. 8B with the non-
return valve configured for injection and recovery in FIG(s) 8C

and 8D respectively;
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an alternative enbodi mrent of the present invention,
the section views are taken along section |line A-A of
WOR@s/0889w t h the non- return valve confi gur edP€DCA2005/000212
FIG.I(B) ecil ommndotecoveny airde B GAsisSietand, 8Bront, and section
. respectively; 15 WD_2005/098290 PCT/ CA2005/ 000212 .
viewpy GTREPpeGA Y off & JW A e RPRr Jpecti vl Frontaance with
an aalﬁlér&%ttﬁjv@l enb@sperrespecthe ebyesofitaingentebnr,nthe section
. _valve in,accordance w.th .alterpagiv nbadi f
viewppars, SEARY iHvat i%ﬁ%é%%%agéc i%ﬁﬂ é%e%g%érg%tgﬁgﬁ The non-
retuahomg lyectdmrf iguredA- o of i &Gt OB Wb TREOHEHY At driF (s) 3C
and g@l¥gsgggggg%q 1 for in!ection and recovery in FlIEs)
and 9D respectively; FIG (s) 10A, 10B, 10C, & 10D
are a perspective, front, and section views,
F1G.N8§pecoAyelnons of 18chong r eloar naval ve iperspeceridancefront, and
with an, alternative enbodi nent of the present .
SeCtFHQenthﬁWsthe:%ﬁﬁﬁq€%+vﬁ an t aken "ORG S8& | ohalve  in
accokrda@ch Awiafh Fl&a l1oBewndtine nembpdtmentvalfe the present

. configured for injectj.qn ' I : 10Cq 5 -
cove Mg Bk Seeb DB Vidks 85 R TSGR0 ne aon
of PG al@Rrwpebtithe, farometund vakeei sAnFiewsed for injection
and \%M_%t%%%&ly/ﬁ_w@ﬁ(g RQR Bl Y datgd dt 1Ay dance

\ an-alternative enbodi ment of the present
i nvention, the section views are taken al ong section

rIc.lishe A, of1F) G11t]B wi tih hersorar gletispecalives, front, and

tc;onflgured for injection,and recovery in-;!@ﬁ%? 11¢ 1ve  in
sectipd 11H PESpect IVHSE S HGY (s) P12 2 128°FET K 2D ° *
accoatanaepenspact i e, flvatnannde sembpdamengwsof the present
. respecti y .a_nQn- urp, val [ 0 - : A-RA
v FRSEL! U 5o VAL AP VS Yey AR oLdensEn vine
of EIfventiBnyithe Wectiwr 14t avalvakerngiongedediqrontniection
and 'fe%%v%'r%z 9 & s)12B widdy tthe nesgedtihe ve

configured for injection and recovery in FIQs) 12C

and 12D respectively; FIG (s) 13A, 13B, 13C, & 13D
FIG.XH alEﬁr,Sler;;/q,Zd,fom,lmdar&ecaiq:l?ex\é;eams;ive, front, and

respectively, of a non-return valve_in_accordance -
sectfiqth afigFBer nat §SR® Enbbat fent O?f the PreEent- valve  in
accdrieerdd onyitie sect abhevhewsvar e etblogidmeingng ofectlilh present
. li.ne A- f _ElG: 13B -l et a : : -
v PunE) BB I 08, B M Ao Bigq 1ine an
of el 13BBr exppéctihel yonrraiye) 1ahvelspniiygred Ay atpiection
and &REFAPEFT Y erTd [ONtn2@Nhd SEOS | s ydeWBvely;

respectively, of a non-return valve in
FIG.(s) 13A, 13B, 13C, & 13D are a perspective, £front, and
section views, respectively, of a non-return valve in
accordance with an alternative embodiment of the present
invention, the section views are taken along section line A-A
of FIG. 13B with the non-return valve configured for injection

and recovery in FIG(s) 13C and 13D respectively;

FIG. (s) 14a, 14B, 14C, & 14D are a perspective, front, and
section views, respectively, of a non-return valve in
accordance with an alternative embodiment of the present

invention, the section views are taken along section line A-A
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accordance with an alternative enbodi nent of the
present invention, the section views are taken al ong
wWeewbie8290 i ne A-A 16 WD 2005/ 098290 PCT/ CA200e¢D0A21D2/000212
of quG Fl?B 1\ﬁ§th‘i:het hﬁ)d@é‘dlﬁ{g'lrxfhlkﬁé veonghfluguaedofiorinjection
injection, and re over i n FEl 14C .and 14D
and F§§B¥€FVVéPyFI|5|( (1 5Rd %ég e 15T %re a

perspect|ve front, and sectlon Vi ews, respectively,
a retlyn ve in cc ance
F1G. 3 t)erﬂati vgslegrfbog%?ént& f15%h QJL'(rgesrhgnP\grtSE}e?r%ﬁvoeﬁ fRonts and
sectsect i onievens arespekervedong Qéctlim MoXe TRIATTOf valve in
accotbiGncloB it the nopeL et s pyyal ¥eLeanhbgur edef Ofche present
injection and recovery in FIEs) 15C and 15D
invepgdpaet itha yseeEmeryD%ﬁsm@TFme@F PREPERRED line A-A

of E@@%%@D’\Wi@l %"ehtrfcﬁf-efeﬁﬂﬁx&m tea H&. cégfl@urEA fol3, injection
a -r r va n _accordance with a
and gECOV ¥ J Eﬁ%(sgf Ljé%:e a;ﬂgeég’r‘é TSRS O 3|'s shown
that is configured for use in a barrel assenbly 38 of

a”g‘%ﬁ‘gg’ O%E@Jﬂﬁ&di@%ﬁ @% %Mmﬁc&ﬁmwwﬁ

be retained in the forward portion of the screw 56; a
With&%ﬂ;@f@ﬁ@?@@é tB4r1cl (dpblly asxang®d ovCthe tdp, menbeyn-return
that is. confi ed_to er h [
valvie rh8r I6F Hathesn @l{{}} ecovf‘jr':}?g{) a{cﬁo#ﬁnﬁ%&% gjft the present
invepdsion ofsdeshoen ttﬁeacteall@ngcoaﬁdgareﬂl aﬁ‘g?é neEtfhberin16g, barrel
asscdhdn Of Qnr%ﬂ'éﬁﬁfddnhéﬁdi hé@hﬂﬁ@bQ© -@ﬁ% non-return
Dehi
her|ngm§-J 4. The 1ip nmenper
Valv@orﬂrﬁq sb%cjau‘é‘?ﬁr nér |téé’| “@W%Sl@@t‘ﬁthhcéﬁl &ﬂn%gblred to be
retdil |n%|aﬂelrglt1@é1dfgr6‘i}élb:dn@i’dr¢:&|onsRjﬂyglihé| 80gewlBh8; a ring member
rang around a forward m d-sectijon :
164,y es?ﬂe’c‘%ﬂ?/]e‘fy ATTRBPEGN. OB ortd'S het TRngPR"BFTt hd Ofrp that 18
con frydrerd 162 abeoﬁaamateonatthpotme onsig hatembeed udé2 between a
sted_fromthe_ r r c u
recov ﬁl oRl %18 ananlg ?g%ﬁﬁg ;@J%dltlaorg [i%‘f’lgggt p%%ér]%%lno% ’ and a
flaraje ommengm% ngaspagoedf pOV\ﬁ-péﬂeﬁer@OleGona afothirg-ip member
162 pcy r#hd HMRsL- regai ning portion 76, a tip
iTcur erent| Jl portion 80, a tip tapered portion 82,
and a ball-nose portion 87. The screw coupling

The P@AYLI ORefBets Tonf iwmnd fy get @ynmgribel thgdyrerdser with a
162 i n the Eorvvard orti n of t rew.56, and.is

conificohi dd® b LABRR nita Wi cal SHISRE i oZPONY tas 42P9° 173
arrdiafdd of agouhdir eadedfmmqmtd ngand mid-section, respectively,

thereon. Along the length of the tip member 162 are functional

portions that include, listed from the rear forward, a screw
coupling portion 68, an aligning portion 70, a seat portion 72,
an outer guiding-spigot-flow portion 110, a routing portion
120, a forward retaining portion 76, a tip circumferential
portion 80, a tip tapered portion 82, and a ball-nose portion
87.

The screw coupling portion 68 is configured for retaining the
tip member 162 in the forward portion of the screw 56, and is
provided by forming a helical thread therealong as a part of a

threaded coupling.
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17 WD 2005/ 098290 PCT/ CA2005/000212 The aligning
portion 70 is configured for axially aligning the tip
woreenhe982462 with a | ongitudi nal axis of the scPENCAES)05/000212

The A4 grSingPrEWAEash bYOal%V'ddMﬂgQﬁ:IedT&Edelgasmaﬁ_age aligning the

) therealo t ha coo er h I t
cio hantes 30, ot PRTFELERIL haf SORP' STETLALy, s, sn i
prov&@b@W’E@ 'Buac&l;nmrmp@brtmahlﬂ@ i surdbse uséegregrlong that
coop%g?\}%?sgl Wi gnlg eéggm&lﬁ@%‘%z %‘{J‘l‘?{ 1991:9?5}4’3%’ aformed in

ing fac Screw 6 and the sea
the pﬁmntonpowlorrhefsééte perrewnS2 e lﬂjjelng%nE@F’éﬁrPn 70 1is

alsd 9 Pért??mlﬁ.éi?m/ %flltgji‘l%'_n@l Reid nﬂl@@éé' ﬁ@mﬁ@rarl@@i between
bac ace of the spi ange 173. £
a fQﬁW%ﬁde%k%@%tfﬁpéw (NQfoE §16CKESvC B gl GGt portion

72. a@heuts%ratm bewﬁehenn a|1rﬁilﬁfc&£‘89 eh tllmadémlgbt fidmarge at the

ter S t- W po 0 0 |
Erorgodis dhed L b i80pePREioh IR 2t Shek Bpbt) di the spigot
flang dﬁmg spigot-flow portion 112 on the ring menber
164 to provide the functions of: guiding the ring
menber 164 in continuous alignment with the tip
The newber $62dbeowsed goie filgwecePohiand 1lfe ecopafygured along

an cﬂ?cséf'9{‘§¢urﬁﬁgréﬁ’t9£9v'sgr;ecf%c%p'c&Ottﬁ@aEpiQSEeEQTa‘i\@%n 173. The
descri bed herei nbef or e, en the ng . nenbe %
OUtQQS| HUEA&NIAPAEPESA LAYSI tPORC 1 The fHHt configured to
cooﬁ#éc'ad:'é"g tﬁDtEOt -4 waoﬁ@ﬂ_fe!n@lﬂlth]:& fleseri beghiding-spigot-flow
ereinafter s confi i

POTt Tt Ut r%ﬂn?%ﬁ §h?ga%8m§ EgﬁangFﬁ%hber:ﬁﬁf fctions of:

gulcmrtgerthgumdm@g Isqam}ger fllcdw por oo ihleuss al sgnment with the
cont | gy ed %% DELAL £ %%ed I el of Lhanst@le  recovery

por?lons tha are provi ound an inside rear
POSqﬂNQHSﬂrcﬁndhet®|ngrﬁﬁﬁ§@r 864 sSrd@driSeed therebetween, as

desaﬁrﬁé&‘aHeQEan%‘é@%rbhat whBBN A 1Hikgy ”ﬁ%@érlﬁf%ﬂs J_Isn in the
recovery position a nmelt branch gass

injqatinnvpeedtipet webk dﬂﬂ??rﬁﬂ%@epgpﬁ %98ﬁg%¥% aﬁ?ﬁ on 112,
des@UigHdg- Spb eOind Foye, porison tddfabutree ti minenper an inner

162, Th t t 1
e R TR O LR 218 ole! 880 2 pre oucer
gu1dﬁnq4ﬁpigqt4ﬂknwﬁpémtldhel10owsl@@S@mﬂdnﬁlqgnﬁdsto COOPerate
Confﬁ%ﬁ%&g 5? ‘298?3%%&6 Wrttgoﬁssﬁ'l%mt'ha{ﬂ W-e provided around

on I'ng nmenber 164, when the ri
an rmnﬂmﬁ@ 1643Ts p@rﬁﬁéﬁre@éVeﬁ?epo§FﬂgonmeP€?rpr%@ﬂdrngescrlbed

herd A0Hd N0 IRM PagsaggMey kheC hbeh \%eeﬂeﬁBeQVE‘IdS@pQ.sngln the
portion 'of each transfer portion 118 and a er

reCQRE Al Wsérgé@@d axing irrelbtr anch passageway is  provided

between each transfer portion 118 and the guiding-spigot-flow
portion 110 of the tip member 162.

The routing portion 120 is provided between a front face of the
spigot flange 173 and a rear face of the tip flange 81l. The
routing portion 120 is configured to cooperate with a spigot-
flow sub-portion 114 of the ring member 164, when the ring
member 164 is in the recovery position, for providing a routing
melt passageway 177C between an overlapping portion of each
transfer portion 118 and a number of radially-spaced axial melt

discharge grooves 84 that are arranged along the tip flange 81.
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di scharge grooves 84 that are arranged along the tip
flange 81. 18 WO 2005/098290 PCT/ CA2005/000212 The
wo pshdsamge 81 arranged al ong the remai ni ng | eng/bAf05/000212

The tt*?&at Ew% myar d62afgey| @%n@heuﬁ@:rw@mdmeh@ nigggth of the
ortion i p rcunferenti a ortlon 80,.1th

tip MApRSel 64 BAPPOR el anboTrRBt: e AL s Of )76, the

tlp ?Zxdmmﬁ@ﬂyﬁﬁidﬂmparundmw8Gac@he tmpmﬂapbyedn@bmﬁe@n 82, and
ace jront res ctiyely, rE0 The
r%ﬁ?aﬁ?y sﬁg%ga lon d s% arge%%%gbvggcg4, %?ter tace,

forwa,hddl\zr itrfedrig ey eféfqevre arml ef spranfedeequicargatdizedyacddiereot -
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I ng nenber I[Tmtirng the forward travel
the gbuttimg wiowg iventiel0.164. V%en the forward retaining
portion 76" of the ring nenber 164 is forced to

engage the conpl enent ar forward retaining portion 76 .
The ofortiere 6@@%&“91620%&8& The CORFS e gf‘ Ny ppe, with a

compl E%Fk f%yﬂﬁétfgﬁ@grgea@ﬁahgdpbehumﬁt1&!n@@flneduon a front
val ve the ro n e _screw [
Faceaib e hecRLNg PRTPES Mitovery DUSITIOR BHA CREVRAY Travel of
the g@ssgagtewalyerlzmgu Waenl T ﬂﬁﬂ@rdjié:):allSloge@Ofth@n 76" of
i aneter he P dr gy nt.i-al on [
the conplgureﬁgf% c%%%eré%e mnf%£fhgoba??gﬁggor%§%8 éomplementary
forwass] stetaining BP§haBnt’ ©OfOf hELE] &%Perm%fﬂb%zl\%thunder the

1nfﬂ%¥ﬂ6§ 5@r€hé8ﬁelt0§3é§%dﬂ8E%%iﬁ@ géﬁ@rh@@@r@@hlnd the non-
tion 82 and t | -nose portlo 87 both fqﬂgtl%%
retqﬁy pVé§§9r|%@3tH§ n%@% e tetdnt  Pher S5t €He e ring

me mq?¥11$ﬂuiﬁ !ﬁ'%Qs%@&@dhéﬁyCﬁdsibt@ﬂrdndlmm$tﬂﬁit passageway
arre e {\ng. menber 164 conprises an

171 dﬁﬂ&?aﬁpﬁéﬁyﬁngUJriiﬁkgl S %% Unferential surface 96
of the annul ar body 94 is conflgured to fit closely

h|n h barg el re A it h
Th am%e ?h %f’ tﬁ@ tﬁg 3ﬂaS|tf§%§¢%rce %B?E?@h 80 is
conftnrgaxmcat*em Io:@p@an:@ﬁg dmﬁmgth%c@@éﬁvlarhpﬁ% #8hj 6f. assist in

the Tg@.fl'gn%n@nggr 44 aligp hegbuges182piwieh Haireseabore 48A.
During injection, the tapered portion 82 and the ball-nose
portion 87 both function to pressurize the melt in front
thereof as the non-return valve 160 is forced forward along the
barrel bore 48A.

The ring member 164 comprises an annular body 94. An outer
circumferential surface 96 of the annular body 94 is configured
to fit closely within the barrel bore 48A and to cooperate
therewith to guide the ring member 164 as it is forced to

translate therealong during recovery and injection.

The ring member 164 also includes a piston ring seat 95 formed

as a circumferential groove through the outer circumferential
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as a circunferential groove through the outer
circunferential 19 WO 2005/ 098290 PCT/ CA2005/ 000212
WG taee9®6 bet ween the ends of the ring membePCI/642005/000212
surfHie m@t_@atwggﬁg t&%ﬁten%& isf comd i giihgd nlee@Cel 6. aThe piston
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. hereinbefqgre provi ded.on a nar :
the { PIHEOTade 61 he "Grntl 57 hoay 64 hd T SRELT Bhs 3% described
herdinbdfdte. forward travel of the ring nenber 164,

along the tip nenber 162, into the recovery position.

A rear retaining-sealing portion 90' is configured )
The afongaadr egtaindwar iYL tlper 68’ f ad@tePdIeammpefnpetore, is
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EunGEeR | R S6RnghBbr EPEHESH, SHPORNERt ofn. Hirppimenber 164,
alod@cgheoftipendthisagel 6epbenitd 66he f oecbothyl pobithgnt he

backward travel of the ring nenber 164 along the tip

menber 162, and thereby arrange the ring nenber 164
A reéarthetanpénygresalpogi reotiocandO o igr ovdnfeigufedeabeny a rear
i ereheLyegn. r10e r8&r che! aidimgrsealbdig, Posd i onry
lnwag%d%i shown as belgng provi ded on a hard-f(g%il,ng © ,rear
retan I ateTBING PAPESVR PRE AEsiATERGITStRrgvfCogpRrate With a
comgbi@ﬁé_%@éf E&E@&egﬂét@iﬁwgf—@%%t flqungt hﬁoﬁﬂﬂ@ﬂiagObO@&ogﬁ_ded on a

provi des e gui ding-spigot-flow_portiaqn
frontht fodscedt heti ﬁﬁgfn&%e.mef’ﬁ]%eﬁuiloqo%‘rg-gﬁffgo Offp g imiting the
bac}?ﬁr?{zfdpmrlk&délc?ﬁprits@. timlg fnentteironab4swi-qoay t thas tip member

at .inclu e _spigot-flow.sup- e} 14 a
162huﬁ88rﬁ§e€§%%uaﬁﬁ$n %gtégb?g§£1%§§£%ﬁ6?6%hén'¥53 injection
posspigot - Bhdwtsulpporideona 1facessprdviddedorebatareeow The rear

ret%gﬁitrﬂglé&é‘iiﬁen,(ﬂ)otﬂatonean% aliongn a ormer g PeEb9Bed on a

e inner-circunferential surface of _the annul ar

hargoffgcbay makerspl gbd- £ oW BEBYPoFReoReEiAipgCcy thereof.

configured to cooperate with a conplenentary forward

portion of ,the guter gujding-spigot-flo portion 110
The { GHRATADI FLRCHMERT GBE 'S bal S1555F tRE | Bt PBROIEE  body 94
provides the guiding-spigot-flow portion 112 introduced
hereinbefore. The guiding-spigot-flow portion 112 comprises two
functional sub-portions that include the spigot-flow sub-

portion 114 and a number of axial guiding sub-portions 1l6.

The spigot-flow sub-portion 114 is provided as a narrow
cylindrical band that extends along a forward portion of the
inner circumferential surface of the annular Dbody 94. The
spigot—-flow sub-portion 114 is configured to cooperate with a
complementary forWard portion of the outer guiding-spigot-flow
portion 110 to establish a spigot-seal 122 in the injection

position. As shown in FIG. 5C, when the ring member 164 is
20



position. As shown in FIG 5C, when the ring nmenber
164 is 20 WO 2005/098290 PCT/ CA2005/ 000212 forced
WO n05/094200 i nj ection position, the spigot-flow PCT/CA2005/000212
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trarfer bepwe’enophe |1r348ect}I@W@h@b&@coher?lpb§ﬁpﬂf@ns The axial
guimecj hefy. gs&eghnst & @xial ggh@' ggcolab POr Eheperhtl with the

con ure It aroun | enment ary out er
Coml@kmﬁrﬁ'ga@pu QaESE| awgéagréﬁlg@‘iofAHWap&r&@ary ISifhcler) maintain

the(kigg &%SY§¥Eﬂﬁeﬂ$éf§r@@@$%ﬂ1Tfﬁfﬁﬁtﬁkla?r%ﬂ M. as the
slidi al1gnin I sha e erred to a

ring %It tyags t'I“Ff@gprB%Jr‘"é‘fi:b\[leoftcfheeher urmFhg™f [”{%er 162
betﬁé@hbeﬁM@enlhﬁ@cthﬁg ﬁﬁddtlmemambﬁms Il itli6ehs gr et | yfurther

assi s in assuring that the s I - '

detalJ:SLJ‘zsl %ﬁgblaexztao aPit g,ﬁiléllgd rba%griglc%%g (ivff6sugr80rctolnc.}crlgured to
fit chneehgl &m@cwbmp:bapdaremyapyté@r \mxldilmﬂ-tsmqﬁ f}mw portion
llOguﬁ.ﬁ“ n I}}%ﬁétacﬂﬁ{t' N, él.lO ngg§f ers%@lﬂ t&‘f’fference in

rew urn va ve 160 are configured.i
dlammfee@araérab@e@ezns/-\ sfltmﬁtﬁh%danaome%&l%lnghélt shall be

refdEiONt f the screwghiing-giikect ad3substhant babk¥sion of the
confpfaBLY sl veen e outer i dlngnigel Ligers 16, 16
gre@ti@i Bgssgkspoihi Gmisﬂﬂ:lﬁlg‘)f thhe rimg spigot-flow sub- portion
114 1is able to align and engage with the closely-spaced
complementary forward portion of the guiding-spigot-flow
portion 110. Preferably, the screw 56 and non-return valve 160
are configured in the barrel bore 48A such that a component of
the weight of the screw 56 is directed substantially normally
between the outer guiding-spigot-flow portion 110 of the tip
member 162 and the axial guiding sub-portions 116 of the ring
member 164 such that a moderate friction force 1is generated
therebetween. The friction force between the complementary
guiding portions 110, 116, in addition to that provided between

the piston ring outer surface 99 and the barrel bore 48A,
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menber 164 such that a noderate friction force is
generated therebetween. The friction force between
wa b@soeszpd enentary  gui di ng portions 110, 116, PCTICA2005/000212
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of %&ﬁ- FENG PEHRRE PR/t 8 gbove eﬁ£%§ 55§i{(§?enagb€5th limit
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pagsag A/ at, in n S or
cea £35I0BBICHG Sk | LEEEIER! SRl hoglybpe 1) . e
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wher{ et AL NINGS e POBLI @ Wrradgedr oMi do@ Qfé@overy position
hard-facing material 78. The di aneter of the

whekhberd 186108 aPpP ectHBFSPREYFOhe T NEFThe Bhr F@Ingﬁar inlet

pasé&@éway 177A that interconnects a portion of the barrel bore
482 behind the non-return valve 160 and the melt branch
passageways 177B. Preferably, the retaining-sealing portion 90’
is provided on a hard-facing material 78. The diameter of the
flange member 166 is appreciably narrower than the barrel bore
487 such that an annular gap formed therebetween provide a melt

passageway for the forward passage of the melt during recovery

With reference to FIG.(s) 6A, 6B, 6C, & 6D, a non-return valve
260 in accordance with a presently preferred embodiment of the
present invention is shown that is configured for use in a

parrel assembly 38 of an injection molding machine 10. The non-
22



48A such that an annul ar gap forned therebetween
provide a nelt passageway for the forward passage of
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portion 112" is configured across the inner

circunferential surface of the annular body 94, and
In €omphesedatvlfuntheonainesubgpodinonspibat- flawl mpetdon 1127
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sub-portions 114 wer e chan furt her
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fl s | 31
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of gl nEEPL gotuidbRg posEpopeadonst halpongiBudFparespondingly
shoXd Nt aekorbhggly %H@'éﬂﬂéd@ o#d8on H@EI%%@dIhHiﬁted to a

grooves  between t axial gu ng su |ons 6, ,,
rea%rep8F§6°EorF§%p ng§glgog % u% 1on Hﬁ .

consequence of the changes in the configuration of the inner

As a

guiding-spigot-flow portion 1127, the longitudinal extent of
the transfer portions 118’, defined in the grooves between the
axial guiding sub-portions 116’, are also correspondingly

shortened.

The outer guiding-spigot-flow portion 210 is configured across
the outer circumferential surface of a cylindrical spigot
flange 273 that is provided around a mid-section of the tip
member 262. To the extent that the non-return valve 260 is to
operate in the same manner as previously described, without

changing the length of the tip member 262 and the stroke length
23



shortened. The outer guiding-spigot-flow portion 210
is configured across the outer circunferentia
waeansageobf a cylindrical spigot flange 273 tPel/CA2005/000212
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change in length of the transfer portions 118'.
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|njec i'on nmol di ng nmachi ne 10. The non-return valve

360 is very simlar to that previously described and

witShedre o h P eberarca o 7,G 78 5) 76A, &5BD,5G moblReturn valve

Accordi ngly,
360 in accordance with an alternative embodiment of the present

ed)ngltudlnal

invention is shown that is configured for wuse in a barrel
assembly 38 of an injection molding machine 10. The non-return
valve 360 is very similar to that previously described and
shown with reference to FIG.(s) 5A, 5B, 5C, & 5D. Accordingly,
only the differences in structure and operation between the
embodiments will be reviewed and the features that are common
to both embodiments have been given similar reference numbers.
As before, the non-return valve 360 includes: a tip member 362,

a ring member 264, and a flange member 266.

The non-return valve 360 is another example of a

reconfiguration of the complementary spigot and guiding
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the%%?be %%ton 214 and four axial guiding sub-portions
216 configured therebetween. The rear and forward
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or war d- out er gui di ng- spi ortion t
compLiHER TSN ShPaBr CUbaTe T e S weBHERAEH (N pd  the
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r |.ow - ' 4, . .
Spl%ﬂ%—%?ag{con??gg?%%r%)ég%%%%ragggw%ﬁg B@iﬁg’a%@m}?& 264 is in
the pbnjéonidlIpaadtaoneutSiimg leardyi, ot i320;earspedt forigrd spigot-
floxpogﬂbgﬁo%igﬂsarﬁlpr oyi ged N ddier i P-deeer 38dber@e with a

rovi ng transfer and a routln nel t passageway
traxssﬁ%r Be¥bions edipbcendeldy, r@%@%epﬂééﬁ%e}?%erﬁﬁﬁactl‘felyr

botl‘ifeﬁ?_e{th@‘} hgel rbﬁ@.derdefi(?l;/ﬂﬂﬁé ROS théfbedNB62, for providing
configuration_ of the transfer rtion. 319 and r j.ng

a Mﬁf’isg’ﬁrszoawill e H%Egﬂnged "F?grtel nRFEEFIEVaY WHEY 377,
respectively, therebetween when the ring member 264 is in the
recovery position. The configuration of the transfer portion

319 and routing portion 320 will be described hereinafter.

The axial guiding sub-portions 216 are configured along the
inner circumferential surface of four narrow, arcuate, and
longitudinally extending members. The longitudinally extending
members are a residual of the formation of four identical,
equiangular-spaced, and arcuate grooves through the inner
circumferential surface of the annular body 94, extending
between the rear and forward spigot-flow sub-portions 214, 215.

Each of the grooves provides a transfer portion 218 that is
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portion 311 in a running-fit 123 to nmamintain the ri
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portion r%ggf n§ % ?}eonfciﬁﬁacgnﬁlrl?gge #%(?I fsgﬂr%oztheﬁggﬂarportlon
311 foTlmar deatrheutear -spitertspl got Pbllfb\?\ppoﬁthoonl%lgrot’héled on an
outdd gﬁf_’%gcep%@'g c\%]l ’ncﬁﬂc‘i.:atlheségﬁﬂ’@r% AYSR flange 374. The

gui dirn -sglgo ortlon . The rear-outer

secaspi gopiep wf;;@meon3 0iis a&%w déaeoﬁa&}? wileh as the rear
g%ﬂ'-f@&%ﬂ Oof g1 -G At C@'l@eC%@t&@I@@reﬂ ange 3%dcofbe spigot
econd spi got flaqgaimls abott e_sane 'éjth as .
flange édr IssptfeRte SUE- pidtt | bAP2 [ ® 3% nSPEDR that its
bacl hefa&%?g@ﬁ:cﬁﬁ.lcw hafl @I@)@&l&m IOSE | cbat edeakongothéohi p72  for
nber t hat |ts c ac r ovi t
retaojfmtr},% Q aF 60 8@87?? Ia 5§§rn%ﬁﬁ Q& e(}%%yfliﬂ% kQQr outer
splgmmda@IonGﬁor’ananBéﬂeby.%tlwca’ead @mmedlatsﬂgotad‘jla@ﬁnt a rear

ret 04 ”s§a1101ﬂ %%%E%%'Wd'@fm%eadlf@%aé a}nér@%r 266. The

I Ng- sea portion 90" of the
forwed qwéerf@wﬁmgo%@égoeufapwgpgﬁfcg@p f3|1gwlpsorm;q,wded on an

outell shi MRV ded 0ncaninguieaisuffase ebigotyl fngigeal373. The
oAb SLSB0l, LIS 8T Mo LILoL PRLGOLH 300 $lier 367
sucH oenatd-towet efogid i -ngrisqt gotiifii og-ppiyboAf3dk ertion 311 is
located directiy beneath the complementary forward spigot-flow
sub-portion 215, and a front face of the first spigot flange
373 is located adjacent a forward retaining portion 76’ of the
ring member 264, when the ring member is in the injection
position. The transfer portion 319 is located between a front
face of the second spigot flange 374 and a back face of the
first spigot flange 373. The width of the first spigot flange
373 is shown to be about twice the width of the forward spigot-
flow sub-portion 215. As such, the first spigot flange 373 is
wide enough to cooperate with the forward spigot—flow sub-

portion 215 to provide a spigot-seal 122 when the ring member
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' the forward spi | ow sub- portion 21
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120, previtdhe a-5piBRRBar °4225 RhefOPRECHRY ﬁé‘ﬁ"'oé‘}elq_?éjwageways
377320@5hQ98%&@_%ﬁﬁhﬁﬁZOOS/OOOZlZ 264 is in the |nject|on
position. In addition, the first spigot flange 373 is
narr ow enough that the transfer portions 214 in the
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are t heredansfiedussreitéve218f oQEh?ﬁp poshibhe tYamkikions. They

1ncﬂ%§g'c%hélgrﬁﬂgaEhgnr@ﬂ|EKbp@iﬁ' Brtidd, 41N d8etbi @nclude a

362, for connectlng he nme e S 377B
tip SPi@naéth§¥?BonTh§ ot A8r B FF@reﬂ%es ﬁ ?ﬂ%?¥— i the
prov@@ifdrguf)ﬂt :cﬁﬂly)r foloe tm@liﬂemtiercha?c@é ageonoes 84 instead of
particularly, relevant h e vent i and
flvearéﬂﬁﬁ i i Frostrar e % i %%%ggP%lgﬁba?$at|oﬁéonflgured
to Bmpenaua udrELtlt hechter urhfmn&)ln diOJtehe 48 porti Rr@1igEng any

add%#% dgi ugﬁéﬁanEbp @B?nafhgoﬁigpnﬂgﬁﬂé}-pb@Qe ofihbhearly, the

rovi st on only four nelt
flarm%crmkg%r g7 66vés 84 fhesesdd QLY fiethafd hRatSRARNg flange

porﬂidﬂﬂg§EH§§ﬂ5égn{5M£ﬂ5g580 is not configured to
cooperate wth the barrel bore 48A for providing any

addi ti onal guidance for the tip nenber 362. Simlarly,
witH heerdtange genbec.266 iss,didHeredt enBBp,i m tiat-tdiearn valve

spaC|n flan tign has . been t W
160 P r Rkt fE08, ebPh) ~BAaligA3eIoE B ddint it she present
1nvanﬂnnm. 460 shoancoth&ﬂuxaam thngn galceer nfipkveuse in a barrel

of t [ h t
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valien] 460 omsmr@mg sidAiTe £0. THEC ngHIQATIY vaPgETibed and
showtbOyifh Vek¥eskAtkar o Q"ﬂ@a(ts)pr"ﬁﬂj ousl y 7desar ited R&€ordingly,
shown with reference to FIG 7A, 1B, 7C, & 7D.
onlyN:gg@dlﬂbf§erences in struc re adnd 'opeTration between the
embodiments will be reviewed and the features that are common
to both embodiments have been given similar reference numbers.
As before, the non-return valve 460 includes: a tip member 462,

the ring member 264, and the flange member 266.

The non-return valve 460 is another example of a
reconfiguration wherein the rear and forward spigot and guiding
portions on the tip member 462 are configured along a common
spigot flange and wherein additional guiding portions are
provided therebetween. Accordingly, the tip member 462 includes
an outer guiding-spigot-flow portion 409 defined along the

outer circumferential surface of a spigot flange 473. The outer
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only the differences in structure and operation
bet ween the enbodi ments will be reviewed and the
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With reference to FIG. (s) 9A, 9B, 9C, & 9D, a non-return valve
560 in accordance with an alternative embodiment of the present
invention is shown that is configured for use in a barrel
assembly 38 of an injection molding machine 10. The non-return
valve 560 is very similar to that previously described and
shown with reference to FIG.(s) 8aA, 8B, 8C, & 8D. Accordingly,

only the differences in structure and operation between the
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%erence numbers.

With reference to FIG.(s) 10aA, 10B, 10C, & 10D, a non-return
valve 660 in accordance with a further alternative embodiment
of the present invention is shown that is configured for use in
a barrel assembly 38 of an injection molding machine 10. The
non-return valve 660 1s very similar to that previously
described and shown with reference to FIG.(s) 6A, 6B, 6C, & oD.
Accordingly, only the differences in structure and operation
petween the embodiments will be reviewed and the features that

are common to both embodiments have been given similar
29



into the nelt inlet passageway 477A when the ring
menber 264 is in the recovery position. In addition,
wao b@sdysaaet er of the flange nmenber 366 is PCT/CA2005/000212

refegﬁlé@&f%eawh haﬂnbyrtshenbswre laéfbhég gftrtehe noptestsunf acmlve 660
0 e, .rn er 4, an ence .t he er
inclydssice® oFlPh §ﬁ§e mhér L3686 |%]@% |§§%éd%ﬂg the flange
membeoopa@te wth the barrel bore 48A to further assist

in the centering of the tip nmenber 462. Wth

reference to FIG (s) 10A, 10B, 10C, & 10D, a
The nomareti@rval vealoB0 | ro@@corfanceanpElheh f@xample of a

rec&ﬂﬂfﬁﬂ?ﬁﬂi@hengﬁm'ﬂﬂg ebmbhemenesent |§W§@ét0ndﬁﬂ guiding
shown that is configured for use in_ . iﬁ]assenb .
Portg@nst aWDRARASt i o frol AR Mkhi ﬁ@rieonThef on-ret uPviated.

Accd&.ﬂiﬂﬁjl%ﬁg k&eve{]j(né‘fl mdnajeﬁ03t6hlat ipegvdoesslan inner guiding-
scri bed and.sho th r ence.to F ) ,
pig A, FOREIGPY AhLy. ey T bipl pafRie) gt fReludes a
comjifmﬁnuamyan@brmmmb¢roaplgetmééQWt@@nﬁﬁﬁ&h&ﬁﬂnaﬁdmalforward-
" \ qE {@@I&qfs that are commpn to both
o nb%‘% e%? %!LS e‘g‘g&en given similar 29 WO 2005/ 098290
PCT/ CA2005/ 000212 reference nunbers. As before, the

ARPe ket ugBr Y@l Ve BE0 i nhRe! WARY i rdytd i JeixErow ®ion 312
n ring menber 364, andlphe flan szggﬁgér 26qf) Q&gr on L
COH#&ﬁF?QﬁLﬂ%FRRﬁ%MEWﬁﬁ)|%§n§ﬁbtﬁ  CERATPICE o P Hfface o tne

anndﬁp@nfbcgw atdaon ahet henpenpl gn:&dhalgys@mgg»mt—fandr portion 312
comékhg%_ wpor%%%?glﬁgsye§H$'E%£é§g @gtﬂg%tlfgcfﬁge'%. spigot-

e-Tin

flowusmbwpnrQRWM|h@4 spigotott oaxpatt gohdlng, suhdrehbieng 316.
menber 562 includes a conplenentary rear-outer
spi got-flow portion 510 and a forward- outer

The guseli gigt f £ poPBPOROBEION| n 3fdr t Her i ideqd he?§ nndr narrow

cyl%ﬂ%ﬁ&ﬂ%ﬁf@éﬁ@ttﬁh@“@ﬂ?éhp@naif%q5hfﬁ§%?|§b&ﬁib@C®€Sghe inner
i circunferential surface o n

cirguuferrRpimkr SYtfarfg Spiyot G oriTDh 2 RS 38Tot-r10w
sub-%@cﬂﬂfi@x@fsl tmfgnn:gl ownﬁmmu cms t kabpereltede @ith  the

ot - ow_su rtion.314,

comgipiger et bte SR ethe 2B 2htr ARG, e Bl B ] B¥an1ion
spigrovset h32atharebetweghi mheincdlheharicha meamnlesa epels is in the
lnjé%@?ace og%%ﬁeﬂruéthfiggi 'Eﬂ@r ﬁyda%ﬂﬁfgﬁﬂgﬁﬁuportlon 314

sur annul ar . hé spi got -f
is eapfperrelnt@14LIPLHITY g‘m*éfél Fotééélﬁé%t Eaftdpn el 9, in tip

mem@@?'pb?@? Et Y I ¥R Mg SR Jadelfd owrpelsticen bi@skgeway 577B
estapl 1 s a

therebetween when the ring member 364 i1is in the recovery
position. The configuration of the transfer portion 519 will be

described hereinafter.

The axial guiding sub-portions 316 are configured along the
inner circumferential surface of four narrow, arcuate, and
longitudinally extending members. The longitudinally extending
members are a residual from the formation of four identical,
equiangular-spaced, outwardly diverging (i.e. towards the front
of the ring member 364), arcuate grooves through the inner
circumferential surface of the annular body 94, extending from
a forward edge of the spigot-flow sub-portion 314 and through a

front face of the annular body 94. Each of the grooves provides
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sen configured as ore ‘except _fhat
Furthecdomet i dial ppwobnilk?élgﬁeeﬁ”lhel%eépcﬁ&e@ oklgpd the tip

memi?é&d Ee Jar o £ et gisni g POELEBN piEiEY | §epolritsbad of the
omthe rear forward, the rear-outer s ggeot flow
seaipopppc@arogl(ﬂZt E¥ioke} r%ﬁé‘?%‘?lng of the fl member 266, and

whereby the rear-outer spigot-flow portion 510 is located
immediately adjacent a rear retaining-sealing portion 90’ of
the flange member 266. The forward-outer guiding-flow portion
511 is provided on an outer surface of a cylindrical guiding
flange 573. The guiding flange 573 extends along the tip
between the transfer portion 519 and a rear face of the tip
flange 81. The transfer portion 519 is provided between a front
face of the spigot flange 574 and a back face of the guiding
flange 573. The width of the guiding flange 573 is configured
to maintain the running-fit 123 Dbetween the complementary
guiding portions on ring and tip members 364, 562, between the

injection and recovery positions, and that the transfer portion
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portion 519, and the forward-outer guiding-flow
portion 511. The rear-outer spigot-flow portion 510
wo goopogszd@ed on an outer surface of a cyli ndrPCHICA2005/000212
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memf¥£5£4¢ . i nvention is shown that is configured for use
in a barrel assenbly 38 of an injection nolding
machi ne 10. The non-

The non-return valve 760 is another example of a
reconfiguration wherein the rear and forward spigot and guiding
portions, respectively, on the tip member 662, are configured
along a common flange and wherein additional guiding portions
are provided therebetween. Accordingly, the tip member 662
includes an outer guiding-spigot-flow portion 609 defined along
the outer circumferential surface of a spigot flange 673. The
outer guiding-spigot-flow portion 609 includes three functional
sub-portions comprising a rear-outer spigot-flow sub-portion
610, a forward-outer guiding-flow sub-portion 611, and a number
of axial guiding sub-portions 613 configured therebetween. The

addition of the axial guiding sub-portions 613 increases the
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return valve 760 is very simlar to that previously
described and shown with reference to FIG (s) 10A,
waemws/0902® & 10D. Accordingly, only the diffePEncas0051000212
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a5 GPBARHESTSRA IOHyi LA AEAT S o o diHing oBars Sfportion 611
is ¢compespchdaadyy exdendvay beabeis bhe priesi duhpdomenke
formation of six identical, equiangular-spaced, and

arcuate grooves forned through the outer
The coitdgnf cteRfSEENGE]T f A8e ©iet genfiguration of the tip member

662 are not particularly relevant to the present invention and

are merely illustrative of other possible variations. They
include the provision of melt discharge grooves 84, as
described hereinbefore, that are configured to cooperate with
the melt discharge portals 677D.

With reference to FIG.(s) 12a, 12B, 12C, & 12D, a non-return
valve 860 in accordance with a further alternative embodiment
of the present invention is shown that is configured for use in
a barrel assembly 38 of an injection molding machine 10. The
non-return valve 860 is very similar to that previously

described and shown with reference to FIG. (s) 6A, 6B, 6C, & 6D.
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spigot flange 673, and that extend between the
rear-outer spigot-flow sub-portion 610 and the
wo erod@sstoout er gui di ng-fl ow sub-portion 611. AEECA2005/000212
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portion 710 is provided at the en
when the ring member 364 is 1in the injection position.

Similarly, the spigot-flow portion 414 is configured to
cooperate with the guiding-flow portion 720, configured along
the tip member 762, for providing a melt transfer passageway
777B therebetween when the ring member 464 is in the recovery
position. A planar front face of the spigot seat 490 provides a
retaining face 457 that cooperates with the front face 57 of
the screw 756 to limit the backward travel of the ring member
464; this function 1is otherwise provided, in the present
" embodiment, through the cooperation of the complementary

retaining-sealing portions 90, 90’, as described hereinbefore.
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transfer passageway ,777B with a nelt dischar portal

and 77%® fPRWakel £ SFHAS ORGP PSHOR o & 7T RF £5¢ of bl the guiding-
floWwepveeNoad 720. The other differences in the configuration of

the tip member 562 are not particularly relevant to the present
invention and are merely illustrative of other possible
variations. They include the obviation of the melt discharge
grooves 84 by virtue of a narrower tip flange 81, wherein the
outer surface of the tip flange 81 is configured to cooperate
with the transfer portions 418, along the front face of the
ring member 464, for providing melt discharge pdrtals 777D, as

described hereinbefore.

As introduced hereinbefore, the front end of the screw 756 has

been configured to include a flange portion 766, which performs
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The non-return valve 960 is a reconfiguration of the prior
embodiment of the non-return valve 860 that does not make use
of a face-seal 91 and wherein the spigot-seal 122 is provided
between complementary portions on the ring and flange members
434, 866. Accordingly, the flange member 866 has been
configured to include an outer spigot-flow portion 810 and a

complementary retaining portion 490'.

In further detail, the flange member 866 comprises a simple

annular body 92 with planar front and back faces (i.e. like a
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ortion 490' that |s conf.iqured to cooQ erat with the
Witﬁ reference to ? é% 94 463 ?4 a non-return

valve 1060 in accordance with an alternative embodiment of the
present invention is shown that 1s configured for use in a
barrel assembly 38 of an injection molding machine 10. The non-
return valve 1060 is very similar to those previously described
and shown with reference to FIG. (s) 3A-3C and 9A-9D.
Accordingly, only the differences in structure and operation
between the embodiments will be reviewed and the features that
are common to both embodiments have been given similar
reference numbers. As before, the non-return wvalve 1060
includes: a tip member 962, a ring member 964, and the flange

member 366.
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conpl enmentary retaining portion 490, defined in the
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WO e@sme2eb t ravel of the ring menber 64. An OURET/CA2005/000212

The Ci reoRtgLenthal safface pigd he {4 angg cvmiber 88bpile of a
provi des the outer EE?QOt flow portion 810 that is

rece%wga%awo Sopeldte WA IIERIGHHY enSRESFY | et guiding
porspbgel - dd owrlporztir@ éfhél Hepi nethddrd heegpi gid2 seahd of the

464 dth ut er
comg D ORPRGE Y oheBor (I 60 RO FheoR | Alet iBh he Flange member
366reodvsﬁ¥1p034tspngptf$@$bcﬂﬁﬁeLgroasddesdﬂwbedntwwehy of the

reqﬁ}%t_g&eﬂgﬁtt o ﬁkgelg%s%s@fl% g{q t@&r 0£ng§@eﬁbﬁea&thout the

tip ne IS essentl y co gur as In
Propifden epbodi mEaceegeapt Phatbeteeqgui dilg)- (AW lssantery rear

retd20i h§- Qéguﬂgdpo@l&@a apcsh%aowefchaﬂgﬁ tﬂ&ﬁ:iﬁaﬁk 862 of the
ch provid the seat 72 describ g rei nbef ore.

of whi
ringy { RVEFEr enbd tanﬁl Gth%s) fi&ﬂgelmem?&é 6p4p, TgSpectively.
AccOpdifn€@ly} nconplemeh®ayi rirﬁfgzorMCeuWet:haaﬁgnlng Splgot flow
lternative odi_nment t he sent _inventi.on
porfy bih "Rl s SR RF o doatt SRR PR PR TS Ak RpFhions of
the 38ipf aawdl i mjrectmemoens dPAg, nB@EHI.nelMkD. cdiel eroemtaey uinner and
outé(fll V%l&%@ﬂn g\bq_ ‘l:s-'fri"olw‘e‘r Ltigse p@@‘é' ou 813/4 ]é% further

descri b ovvn W th re erence to
chappgtenined imccBhak nfibpreontsy tive @¥@Vé$ze<h@e§f| na running-fit

123 StHHEtdH S viech 0pehatiean, b@ﬁ%%ﬂﬂ%r@ﬂ@fﬁ@&&gﬂlhb spigot-
be reV|emedEﬁgﬁ tﬁg%features that = .are conmmpn to both
e

f1owBBgHEREs rPf vERNEEAPFSFR et y align as the
ringunbebsr Asibelbdes fheonoher ehyentiahveos@Glon.

includes: a tip nenber 962, a ring nenber 964, and the

flange nenber 366. 37 WD 2005/ 098290
In P.fmtmeaooscnmn,z Tiee ndni-pr em@mparal 621 08@miag nsnotkeentially

uncl% aacwrglec@é‘f Lgur at4 ,?nm%béﬁe 620NDF e%get HHhor art, as

ot an guil di ng ortio on the rlng
show%nbéﬁs 56@: 982, aAB/ of &t haC: coRpremsnt hﬁttregrertaln common

stru@{:@téllngfélﬁfdﬂém 890e ansdhr=d! ange H&H@@&on§@6 functlons of
erein ot seal 122 provjdes the enti

all?%ﬁ%‘?réagn@e@ BRI o 3B T3 3o H |ﬁ@mP51 %PFGHY portions
prowtcﬁdaaubnt hhe prioyg shatbef acfiacensealrtQ@ldietimeethéd help member
l.e ntary rear ta|n| ealing .portiopn. 90 an

962 g%%#lﬁb porf‘?o(lzﬁm.‘j’>9(§?L qg%:éﬁfr?hagmg Coﬁgﬁgur%dtﬁlmllarly
to thmnyﬁtﬁﬂmmngBBBangesﬁétt®wehyp merdeerdi Agl y,except that its

£ SPTRLSPBIL AT Y J NRGH 3R AUl ef jal L ool Ngs SPi ot W ali -
v orﬁ%ons 909£§ %ggregggn?‘ u?edb ﬁ%ngereéggcfﬁgga aligning
splc]a,@*prﬂmxg @prtlon 909. Accordlngly, an outer circumferential
surface of the spigot flange 973 provides a spigot-flow sub-
portion, and a tapered front face thereof provides an aligning

sub-portion 911.

The ring member 964 is also configured similarly to the ring
member 64 of the prior art, as shown in FIG. 3A, 3B, & 3C,
except that the inner circumference of the annular body 94 has
been reconfigured to provide the complementary inner aligning-
spigot-flow portion 914, and that its outer surface 96 has been
configured to cooperate with the barrel bore 48A in a running-
fit that may not require the use of a piston ring 98. 1In

particular, a narrow cylindrical band along a rear portion of
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911 is configured to cooperate wth the outer
PasaRPgnPkg éﬁ%Uborgﬁonconflgured between the complementary

retaining-portions 90, 390 that interconnects the melt inlet
grooves 367 with a melt transfer passageway 977B formed between
the inner circumferential surface of the annular body 94 and
the routing portion 920, that extends along the tip member 962
between the spigot flange 973 and the tip flange 81. The tip
flange 81 is further configured, as described hereinbefore, to
include four melt discharge grooves 84 that cooperate with the

melt transfer portion 977B, in use, for the discharge of melt.

With reference to FIG.(s) 15A, 15B, 15C, & 15D, a non-return
valve 1160 in accordance with an alternative embodiment of the

present invention is shown that is configured for use in a
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mempRibe? 84 PRtBeeBr Ehet h@n pehipRt 8RR YEFO¥e¥yepositions.
includes: a tip nenber 1062, a ring nmenber 1064, and

In %urtgllegngetall the tip member 1062 is essentially identical
to the tip member 162 of the first embodiment, as shown in FIG.
5A, 5B, 5C, & 5D except that the outer circumferential surface
of the flange 1173 is configured as the outer guiding-flow
portion 1110. In addition, when the ring member is in the
recovery position, a forward portion of the outer guiding-flow
portion 1110 is arranged to cooperate with a number of arcuate
routing portions 1119, configured across a front face of the
ring member 1064, and the back face of the tip flange 81, for
providing melt discharge passageways 1077D that interconnect

the melt transfer passageways 1077C, provided along the melt
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nber 964 of fhe

simlarly to the ring ne prior

flarg®olPHeRt, 6&s ofhdwif | FiFse enbadingpt, as shown in FIG. 5A,
5B, & 5C. As introduced hereinbefore, the flange member 1066

" further includes six cylindrical, equiangular-spaced,
longitudinally~-aligned plugs 1109 that are arranged to protrude
from a front face thereof in a pattern that corresponds to that
of the complementary melt duct flow portions 1118, provided
along the ring member 1064. The configuration of each plug 1109
is further characterized in that it has a rear cylindrical
portion, a much narrower, longitudinally-aligned forward
cylindrical portion, and a transition portion therebetween. The
outer circumference surface of the rear cylindrical portion
provides the outer spigot-flow sub-portion 1111. As before, the

outer spigot-flow portion 1111 is configured to cooperate with
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14C, & 14D. As introduced hereinbefore, the ring
menber 1064 further includes six cylindrical,
weouwsarggu ar - spaced, | ongitudinally-aligned neCT/CA®5/000212

the fé&ﬁw&ﬁéﬁ@g@y 1118 ar aaa%qngb%b%%r&—tfhw tiid 1114, when

face thereof and i n-between the inside and

the o@tigidde MEMPELnt &P At | BF sif f 48 &Pjﬁ%%upgﬁlﬁé&? in an
overQLAap Py i fdengalyr @&rra[lqjeﬂl omad eacbelwttpduet fdeMation to

ion 1118 is f n d to QVvi
ool Sl PTG S3bt 00 d | BUPBOPLFORCR11 Thas 13 the outer
01rc0nmffmr€mte:9,l |$mn§@<;evv|otfh tthee f@rugsdli“@gla@lrvudall heortion and

the ; Qjaglsqetq ?Lerggggﬁgﬁ;'}?févi&ér %eg)élfé%;e ?E@E@»—flow sub-

ont I'ng nmenber 1 ,
por’fcmﬁl gkl t Chencludee s our L el RO @ - si)‘é}ééﬁorh%%%at glli3 1is

conﬁHéﬁE’ ddatoppR¥de r%ﬁ%hngtﬁgrtiﬁﬂérlléﬂléﬂing spigot-flow
rconnecting the en porti ons o ace (ty |re
sub r%l’lftjdifét1#1%&%0@?1’-6?&%1?{1?@19%5 egrpﬁﬁ{ﬂe% o f%a‘ifhe’F e melt
ducttha@naet epbzetbns tlhats they thd emﬁintghrmgds\ert h@® G4nneransitions
ircunferential surfa ce of tE

. cir '
lnt?n?%?cohﬂ%%??ﬁﬂjtﬁgs c\fite routlng ﬁ%% |ons ?@ﬁ 8%??%lgnment
betudwn rthwt | hgnpor tabigd129; spheatthzowi epnehtrer lill4 nand  the

coméi?h%fﬁ@ ryoﬁgg§lt gg.cﬁp Jﬁﬁvde§§$l Sgtbgﬁe'QQQHorQMLll be

I's al so con red S|n1larly to )
corngrted | Asgethenbbrnes ofligeingrTRigeibotl pentoRstion 1114 is

for&W@wwid n f1liGe 5éion@8 t&eDCshApeldnt baddeedaligning-£flow sub-
her ei nbef ar e, ﬁe menber 1066 éurtgg i ncl.udes
POf%ﬂ@Pcyﬂﬂﬁérlcgpt un% §hPAFespded, T L C, the ~forward

cyliﬁd&ﬁd&@lp@i&ﬂo@lognedepbu@@srmqutnﬂmammaemga@g@dwibhin the
ma,front..face th f tter.

end [t SHTHALCEE (I S The Bbhbt amdnidy Cherf i general

alidhmenipothepaseldd8n phevi déde almmgmenkeri Ag rignbeke recovery

pos 1084 The, éﬂgr{&gl < teﬁt' QL of a‘?ﬁﬁﬂa@ u%p]al:%g b'e%w%‘é'ht hehe outer

C aracterl it has rear C ndri cal ]
aligygreniontlew mich TRATOWRR | Mdr?gl i n& ?{ney gPighegentary inner

alidRhaRF Os fd%ﬁrfﬂéﬁabo&Qﬁkkpnllﬁﬁdp%dvﬁﬂéﬁthoﬁmﬂﬁfttﬁan31tlon
herebetmeen The outer C|rcunfer nceliﬁ{face of

th
PaSFRGRWRY | i TRl cAPTEECOPSR St 08 8BSt het toy Passageway 1077A
witlsptigetmél ow Subs pot dh opaddddewds bGV@Ce, the outer
spigot-flow portion 1111 is configured to cooperate
with 41 WD 2005/098290 PCT/ CA2005/ 000212 t he
The cohpeéemdntdeyennaer ial itdw rprspigutatfiow porthenfiange member

106@m§9e BG% %Qgﬁgﬁﬂg§ﬁplq%ﬂéﬁ%ﬂﬂ]EJ“%HéU§¥%ééE% invention and

over ~ Tutually parallel,” and
arecl@@éﬁ%YSpaééESFéPQ@V@n F@ mﬁﬁﬁQkBEP%ﬁﬁQ&ﬁ s%%FlQEQOHS In

partherebel weeRe SkMhhakl Y mdnfdROUtII66 further includes four
shallow, equiangular-spaced melt inlet grooves 1067. The
configuration of the inlet grooves 1067 does not preclude
achieving a face seal 91 between the complementary retaining-
sealing portionsl1090, 1091’. However, the face-seal 91 is
considered to be supplemental and accordingly is not a required

feature.

While the spigot-seal has been characterized hereinbefore as
preferably including a small gap between the complementary
spigot portions, it is recognized that the resulting seal may

also be achieved with no gap or even with a moderate
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circunferential surface of the forward cylindrica
portion and the transition portion provide the outer
wa@badognos2ge f | ow sub- portion 1113. The outer PCT/CA2005/000212

int@LEQPENGL koW suhapertiBet113The %@Q@b@qﬁ%d Ry require a
cooperate wth the inner aligning-spigof-f

| 0
modggh- GG OMA 124 TS uERRPLFOGREGH Yt h%o%ﬂ%‘@spffGQ%St hor some

othéhemsBht fducthélieowipotihonsutdi8d asghbemehryg nmenber
1064 transitions into the injection position. In
particul ar, any m salignment between the inner
Of wdQﬁﬂam sphgctMMnk@hmqtVaniatiénmumayelnclude the flange
uter i g I u or 11 [
mer g P R by P S0 spRaphy the! cip and
flal@@?tﬁ@ﬁlbﬁrf4 4%teqltﬁr3c1éd f@r@edd@taliarﬁg end SWagde screw; the

tlpou&e%rrbéﬂ | §REAGHELOVE SR RAAH1RN 1113, rMAde T ¢f18T €B6€ case of
to FIG 15C, the forward cylindrical portion of the

serylyRd 1489 Féﬁﬁlﬁeﬁﬁﬁéged within the end of each nelt
duct flow portion 1118 to nmintain general alignnment

t her epet in. th
Mot R g ane i {1 mbre" (1 Bnilbar SpHAe bEFRGOTTERGS ©f the
noneu¢eurnal i gaheat - fbﬁM/sUheporpreBemt13 anstetiiéon, described
her%%ﬁﬁéfHFQtafﬂé$é”‘ cerf! LORFERLA SR QQErf'QgéDQﬁiﬁﬂHh a barrel

provides a melt transition passagemaﬁ
ass¢npeY coRfecPs adhel iniAreiopasyagenay 1027ALNG t A0yheno such

limPEhEibhans time passagewry L0y 7genlh810ti8MNity. For example,
ferences in thigconfl uration of the fl ange

| f menbe
thelOé@”hF@ﬁﬂﬁ“paV? &l ad EPBvatTe he ﬁP%@QﬁEOH may be
alténnebélion aswfighecdersdy IdéeﬁﬁréﬁyWMEKﬁ eilertg the molding

mat%a ib% ﬁ:%g%ﬁclBégélpourargkgg:arﬁnepengégfgeassemgiy, in a

hotequnangulamcswaceﬂ pett asgetbly oowds: 1067 inThether types of
mol&?ﬂ% 935@%&9” (@ ot hedd u%Exﬂ{9@¥§§uégﬁ7dﬁgeéﬁgeing, etc.); in

achi eVI ng a race sea tween f

mol@bmsl emeNtRY recdiemiseg- seafi ng PokdinGs| 09E terogs (e.qg.

theﬂ@&\ﬁygétlégf ;Faceweliyl 18ing§oRs deredddenolding process
| enent d accordlngly iS not a required

(e. ?eagﬁ}%y @%ﬁPé tA8lEpr got - seal has been characterized
herei nbefore as preferably including a small gap

AL Qo A0 AT T 6B g Loy RS pEy apove are
herakhi evedrwotateo dap :mfenemcmnnnt@ ﬂﬂdfrB@EalHQdV@Escrlption

of @ﬁ&%g@%ﬁ&5@%9@%99@6%%&&@%9ff erence-fit

er ebet ween oregoing nay require a nodest
tapering of the conplenentary spigot portions or sone

The individual components shown in outline or designated by
blocks in the attached Drawings are all well-known in the
molding arts, and their specific construction and operation are
not critical to the operation or best mode for carrying out the

invention.

While the present invention has been described with respect to
what is presently considered to be the presently preferred
embodiments, 1t i1s to be understood that the invention is not
limited to the disclosed embodiments. To the contrary, the
invention is intended to cover various modifications and

equivalent arrangements included within the spirit and scope of
43 ”



other neans for their initial nutual engagenent. O
course, other workshop variations may include: the
WO basges29menber integrally formed with the ti pPEDCA2®IN00212
the t%?éﬂ&eﬁ“@laihéng@hge%égé ot %glrealﬂdﬂfd%hrfﬁjj @aih€ is to be

e screw, nmber i ncl udes
accordeghable Prpafieahgel e IR HskODf S0 Fi ct'rChg eprempass all
sucH InitgH NENRer i oot i & hedraneth Neh £ her Fastutbat ahbervact ouss.

enbodi nents of the non-return valve of the present

i nvention, described hereinbefore, have been
configured for use within a barrel assenbly 38 of an
i njection nolding machine 10, no such limtation is
inplied as to its general utility. For exanple, the
non-return valve of the present invention may be
alternately configured for use: anywhere al ong the
nmolding naterial flow path (e.g. in an hot runner
nozzl e assenbly, in a hot runner shooting pot
assenbly, etc.); in other types of nolding systens
(e.g. extrusion nolding, die casting, etc.); in
nol di ng ot her classes of nolding nmaterials (e.qg.

t hernopl astics); in nolding using an alternate nol ding
process (e.g. fully liquid nelt). Al US. and
forei gn patent docunments di scussed above are hereby

i ncorporated by reference into the Detail ed
Description of the Presently preferred enbodi nment.
The i ndivi dual conponents shown in outline or

desi gnated by blocks in the attached Drawi ngs are al
wel |l -known in the nolding arts, and their specific
construction and operation are not critical to the
operation or best node for carrying out' the
invention. While the present invention has been
described with respect to what is presently
considered to be the presently preferred enbodinents,
it is to be understood that the invention is not
limted to the disclosed enbodi nents. To the contrary,
the invention is intended to cover various
nodi fi cati ons and equival ent arrangenents incl uded
within the spirit and scope of 43 W) 2005/098290

PCT/ CA2005/ 000212 t he appended cl ai ns. The scope of
the following clainms is to be accorded the broadest
interpretation so as to enconpass all such

nodi fications and equi val ent structures and functions.
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44 WD 2005/ 098290 PCT/ CA2005/ 000212 WHAT 1S CLAI MED
IS: 1. A non-return valve (160, 260, 360, 460, 560,
WG e®5/0730) 860, 960, 1060, 1160) for use in aP¢T/ON2005/000212

wHATChengeATi®B) Tkh a nol di ng system (10), the non-return
val ve (160) conprising: a valve body (162); a ring
menber (164) surrounding a nedial portion of the
1. vahveopodgtprs2yadueh (64t LRE,valoPe Bedy GHO2) &hfd 760, 860,

[ 0go remego ( 164)603"  sbeci procab] ear et Ay Ve Ne (45) in a
anothgr in a longitudinal direction; the _valve body o

( 182391 12| 8UPREMa (£0P st thet BPReFetEss) vadivepddéd) osoaprising:
r earvarde ppotiyonishereof for limting the rearward

novenent of the ri nmber (16 al ong he_ val ve .

oty C1i2) netre AR LR E O TRaI i ndl dEPiSh Ssgd@n of the
r et ai nevalvé) bodiys ptke2l) oauahf ahser deipor tiadrret hesdpf (162) and
for |in.ting or\war, t..of t rin er

(160 roragoiied CHdtl, VR E o cifan bl 4 oRe TERE6E o one
passagem9titaz7inpai hgngdhtidgoadbtieracbagnthe val ve

(1603 hetmpen mvd) ur@ldy ohcieht nkl ow _Sf':[fél@e%étsadi’ner (166)
90, 90',,110, 114, 118, 120) that are disposed along _
the val ¥eSBREGY ( £6) 2 af@2EWSTE) RO FeheRer TOEEEPT wheh limiting
the valwige (16@)whsd Marerepen ¢ONthguratiPMmambdr t h€64) along
ring neq%er %%?4) bging}ggfltloned at the forward

[imt, Y ep% £ 8o frelt therethrough; and at

| etlse avglaie dfodgonplleétent anglsegiggt pordecmsd ( Gainer (76)
114). ofs & gsggl5nf50%6§H££§C§8r£}&9’Fﬂé%ko&hﬁgra&§miting the
configured to engage in a subStantrall'y closely- .
spaced, f @& rdpBprgneatd opaitdild eling rragrgesrentlohenrehative to
val ve (2160)vd sveNpadyclosed; configuration with the

rin nmber (464) bein ositioned at, the rear |imt
t o 8@%’& dBaﬁgéﬁie)&S‘ty- s‘égiﬂg( PEipg Fubaarbie | §Lengckhe valve

a backf (1060 pf beelikehhroughutdie: txel £ passagemeys (duffaces (84,
2. The 99 58 ur 1 AL v (1600 L ggsondance, 1 L CLBLL a1ong
gui de (HH®), valeé) kot (165D sawd ethbetieen mdmbanal V&64) , when
E’ioglé %ﬁﬁ% r@?%g%?e(ilr?d)ngisne{@egn(%@& F U B ALY S i th the
ring member (164) Dbeing positioned at the forward
limit, to permit a flow of melt therethrough; and
at least a pair of complementary spigot portions (110, 114)
on the melt flow surfaces (110, 114) that are
configured to engage in a substantially closely-
spaced, overlapping, and parallel arrangement when the
valve (160) is in an closed configuration with the
ring member (464) being positioned at the rear limit,
to provide a spigot-seal (122) to substantially block
a backflow of melt through the melt passageway (177).

2. The non-return wvalve (160) in accordance with claim 1,
wherein the non-return valve further includes a guide (110,
116) that is disposed between the valve body (162) and the
ring member (164) for guiding the ring member (164) in
coaxial alignment with the wvalve Dbody (162) as it
translates between the open and closed configuration.
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coaxial alignment with the valve body (162) as it
transl ates between the open and cl osed configuration.

WaE 20092005/ 098290 PCT/ CA2005/ 000212 3. The nOPCT/E€ARN0R/000212

val ve (1060) in accordance with claiml1l, wherein the

nopr et further des a U|de 911, 914)
' thg?éléﬂgpg%%éé? d' bé meen {#ﬁé hl V& b ﬂ?ofééﬁ§eaﬂﬁi¥he01alm L,
ri igerehberhe96an-fretumt vallky #hirghieng ithe udedg a guide (911,

6 e_pair of
negn%iﬂerrg%tggfg/lsa% s\é%o?%jcon i sl thgte (9egh and the
ELPEariRIer ndve QF PHEURILAY m&ﬁmnlm@6¢hezmlng member

The9aqm raetdjraayaévcoe&%)%@) ageor daace, wit ho gl %'fomg)l%mentary
Lurther inclu q pal r of conplenmentary
se%ﬁ’%%% sBPF5E88S(9d2 o+ ) it argR%mfi guFkd she rearward

pana‘ifdazedmtaoésthqarDynglexdemnet:hwti@&f_ of the ring

menber (164) and the front of the first retainer

(166) whereby a face-seal (91) is configurable

t k@ bBPResr tunan veHaeval M@ ) 160) acsoirdaniee witdseslaims 2 or

confi gyrahken th:l 'n rre% N, b} pekic n\%é)@ﬂ&%%% l’g%vrffrﬁ%ce sealing

el t fl ow thraoug t” passage
NoTHT AR H \ﬂéﬂove 9(016)0 thasopyen a@cﬁl@an@é wint lpztalbel faces

4 pmheic@écﬂl dmetwal JV@aiaO@if {H@Zr1§§2ﬁlef£BEEUQQ§4§t ah828he front
One

| f 173, 373, 37 hat '
dISpO :Eg%égn % g@§d%ﬁ§% yherebge)a bacgneeal (91) is
nomrrii:ﬂtqmralwhda VEhéiéBetﬂz@@ﬁ) wieracepedangesad (D66} ali in the
5,c} c?' Boﬂ%& Sréﬂ:gn 9%%%&22}4 ﬁgonggnﬂ_g glzhackflow of

conpl enentary I'ng sUTt 228
t malt drlowotrgisled g omgl ta possageway ah7out er
circunferential surface of the at |east one

cylindrical flange (173, 373, 374), and along a

pOMtS FORFIGRUFRNEALERr cifler 6@l iBuBicase dsinceherith claim

ridng wreshein (464) \lrafve TB\?\%S}OQ‘_L%@ Ur3r62\')a|1\{r?cllnlgaessural(%cle%ast one
r.danc th cl ai e sai d guid

(Fio TR A el (5 br oVl de. CIRT ukh Ageppeed betueen

(tﬂ@ ﬁ&ﬂam&arah@NVaHMthody (162) and the ring

menber (164). 8. The non-return valve (160, 1060) in

accordance with claim 5, wherein at | east one of the
pllicalney-edtwen t vhlow (d60f aces()110n itéprabece with claim

cenfigwhedeahonggd;i @OTtipm@f an16%% 911,  914)  comprises
complementary guiding surfaces (110, 116, 911, 914) that
are configured along a portion of an outer circumferential
surface of the at least one cylindrical flange (173, 373,

374), and along a portion of an inner circumferential
surface of the ring member (164).

The non-return valve in accordance with claim 6 wherein
said guiding surfaces (110, 116) are configured to provide
a running-fit (123) between the valve body (162) and the
ring member (164).

The non-return wvalve (160, 1060) in accordance with claim
5, wherein at least one of the plurality of melt flow

surfaces (110, 114) are configured along a portion of an
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WO 2005/ 098290 PCT/ CA2005/ 000212 outer
circunferential surface of the at | east one

weylosneR2dcal flange (173, 373, 374). 9. The nOPCT/€ALNVN000212

10.

11.

12.

13.

14.

15.

vabuee(:leo;iﬁamfam&)iaznhaea@ﬂfaala_ce N ]E hth|6|t aﬁm 8, least one
wh k : e urality of ne ow
et ong o008 Tt a6 al oy

sur are i ghre a surface of at
| east one groove (120, 319, 320) disposed on the

outees SW-ace al bo 16 2). bef ween .
t he fetgﬁhersl?%%,$€g%¥ (%ggf.d%%é’T§86§2n9fét%?ﬁordance with
vaf¥2iP180, "R660) i AtabeBFlanee witt khel ailmraditwherfemelt flow

thseuafacbeas:(_mne @rr@OVcﬁadr(ﬂ:?&Jré;é-gglgg ;aﬁﬁ‘%@}dﬁ OFf at least
ci renti aroun e valv

t hée’%?%‘g%g‘ée( TBI%X 3359, 3%%15 ) 415PPAREONGA- FBEUPHTRAl vaTrface of
(180 1660 bodaccdraanceedy t betlyaiom the Wi Lidetdene®s, 166,
argegy plurality of the grooves (419) that are

di sposed through the outer circunferential surface of

the cylindrical flange (473, 474) iﬂ a I
eqeiangdharaspaged kel atq . T non:-return val v .
(160, 1060 *n accgrggnggi%?thigfg?n§n5%Q:qgé%%?%qugh claim
Ié%StWQﬁE@ the pFufgrpty osf meiqove ol 2Gur3bes320) extends
( Kidc gy raniei £ON] | gu6eed akRRY vA 1RQN RYY Of 1 §he digcent the
i el 'rﬁ#ﬁier§ﬂ§i urface of the ring nenber ? %ﬁ,
93%)?“%%. € no -Tevﬁﬁn'valve (160) in accordance

with claim12, wherein at |east one of the plurality

of I L f ( onfigured along a . _
sJ?%iC%O%fgggé#%aggggﬁe(é%g%vzfﬁ?qﬁS}ndP§§8§§&W§%tWﬁFh claim
i Mer"ReifgHtetiapre herei agpAembasi ty( tE4)the grokhees (419) that
NGiTd el 1Bo¥8 v enks6Gh 't%eacmgfp‘%gr%h%egleﬂk:?féf’surface of

wher ei n ere,are a_plurality o roOOVES

t FAE & l’b‘%%b%%%df?gngeeqﬁﬂiéwgu‘ﬂ&ﬂ sgac@d e@iangmlar-spaced

arelnrd itdre i nner surface of the ring nmenmber (162).

15. The non-return valve in accordance with clains 8,

9, 10, 11, 12, 13, and 14, wherein the at |east a

pdhe oforspiefoirn 4x7am2(1015009829&b)P|Q{ﬁ/1Cé\ataaléaaat%l%ith claim
rti 0,..11 i.s C i ed. al ong a east a

ngtigﬁér%%&tﬁgéng%Psildﬁﬁéur ac ge(ﬂi%?rﬁﬁﬂSYoﬁ”%h@elt flow

ogtéfasgst acdel4, 914) are configured along a portion of the

inner circumferential surface of the ring member (164,
964) .

The non-return valve (160) in accordance with claim 12,
wherein at least one of the plurality of melt flow surfaces
(118) are configured along a surface of at least one groove
(118) disposed on the inner surface of the ring member
(164) .

The non-return valve (160) in accordance with claim 13,
wherein there are a plurality of the grooves (118) that are
disposed in a equiangular-spaced relation around the inner
surface of the ring member (162).

The non-return valve in accordance with claims 8, 9, 10,

11, 12, 13, and 14, wherein the at least a pair of spigot
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of the at |east one flange (173, 373, 374), and al ong
the 1inner surface of the ring nmenber (164). 16. The

woewsoeor n val ve i n accordance with cl ai rs 15PCTI&2@®5/000212

16.

17.

18.

19.

20.

21.

22.

t heoet avesa (plLayahigy afs mﬁdfiqﬂréﬂﬂéﬂﬁn@oétlQéést a portion

1 10,, 311) that ar sp on the oute
surfaggéo?iJShe T S o ?Fg q?é§3‘”§7ﬁ gHHer surface
aI@ﬁgthheahnﬂﬁastnwﬁ@cél@hgehelﬂBng3ﬂaﬂx87{154andlzlong the
ThenROB- 6k HABe VEE Vend N- 86 Ohdn fBgE. 3% ¢l ai m 16,

wherein the at [east a pa ortlons (110,
112) are disposed adjacent the face sealing surfaces

(9ﬁhe9ﬂoﬁ rd&8urdheanen- et WdtotdlMed Ny AGCOLHRNGS Wt Niyerein
ﬁ%n14 wherein the _first retainer (166) is an

F5¢ B6Gy 1 hBREUFeLiEdai HedPaarsurRt afPéARtpRATokons (214,
(ﬁ21®g ﬁabve3ﬂﬂhqtﬁ£€igrﬁﬁdi§@b§gﬁ1éftUhB\6ﬁﬂék|§hrface of
a C [ er e first ai ner
(g%g% %Eclelu eésgla&r}%l {Plaﬁ}geet é?JZ)gw% 387) aI&%nF‘ Qifed-he inner
betykieacea ¢tathandify omemiserx f 4té4) of the first
retainer. 20. The non-return valve in accordance with

clains 8, 9, 10, 11, 12, 13, and 14 wherein the first
r 6tRE nBPOT BEEYLNS VAR Vearitul a¢Cobdgnenariis (@tedimel6, wherein

aﬁﬁuﬂda&ﬂ E@Qs@oﬁi|9819f éﬁengQtMﬁ E@QilE%@z) WMeh an2) are
surface ereon provi

er ci erenti
BT AT Sy qt%%s%e%.h%rmﬁamrég@, 907) .
provi di ng one of the at |east one pair of spigot
' The, non- ret rn_valve in acco
p%Fé 1 %ﬁgﬁ%é%%Pﬁ The FTRY %%%%evl€36ﬁ}a+%r%hg?ereln the
|rfcllliﬁi‘esrﬁtgitDQVe (19%) aruad aamlﬂlarerbs@yfahat(%g) retained
{ DEFR0l 140 diReeiylnithd P SLOD i1 {3 . (287 The

non-return valve I n accordance w urt her
i ncluding a pressure port (97) extending between the

lﬁﬂﬂe ﬁbﬁ“&@@ﬁkho%aﬁ$%3)L@ndcba%dah%EOWMHHQQCQQQHVQiB wherein
WO 2005/ 0982 0 &ﬂ- LE#:%!8/000212 23. The
e

%ﬁ’?er ef(JIfrsht vVt Ve T d i eW busi Rl @ iypgove (367)
f wrctrifirguiresd. Lok thge @n S&alb-rélaﬁrg drD0from:t bargree¥e off9%he first
bengat:h the piston ring (98). 24. The non-return valve
in accordance with clainms 8, 9, 10, 11, 12, 13, and
14, wherein the first retainer (766) is

The non-return valve in accordance with claims 8, 9, 10,
11, 12, 13, and 14 wherein the first retainer (866) is an
annular body that is retained around an end portion of the
valve body (162) with an outer circumferential surface
thereon providing a melt flow surface and at least a
portion thereof providing one of the at least one pailr of
spigot portions (810).

The non-return valve in accordance with claim 1, wherein
the ring member (164) further includes a groove (95) around

an outer surface (96) thereof for receiving a piston ring
(98) .

The non-return valve in accordance with claim 21 further
including a pressure port (97) extending between the melt

flow portion (118) and the piston ring groove (95).
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configured on an end of the screw (756). 25. The _
non-return valve in accordance with claim 24, wherein
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arcamffegh bed veeraanendinef end aorewt ersej rcunferenti al
surfaces of the ring nenber (1064) and having an inl et
di sposed t hrough an end thereof, and wherein at | east
orféhe papn-oétypnhgualper tjjronacdzcsr@amudadadtby dtailnea®d4 , awherein
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arran ch on, a retainer (1066) of said valve body
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claim 27 vvher ein said nelt duct (1118) extends
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PCT/ CA2005/ 000212 arrangenent around said ring nenber
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AGCATARRGE Wit gl a&ﬂhé7’ma%E%f“ N1064) and having an inlet
disposed through an end thereof, and wherein at least one
pair of spigot portions is provided by at least a portion
of said melt flow surface (1114) in cooperation with a
complementary spigot portion (1111) provided on an outer
circumferential surface of a complementary shaped plug
(1109) that is arranged on a retainer (1066) of said valve
body (1062).

The non-return valve in accordance with claim 27, wherein
said melt duct (1118) extends through said wvalve member
(1064).

The non-return valve in accordance with claim 27, wherein
there are a plurality of said melt ducts (1118) and plugs

(1109) in an equiangular-spaced, longitudinally-aligned
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the plug (1109) also includes a forward portion (1113)
that 1is configured to remain engaged within the inlet
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through a nelt passageway (177) when the non-return
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non-return valve in accordance with claim at
C B S5 use in a barrel assenbly (38) of a
metal injection nolding machine (10). 50

A valve body (162) for the non-return valve (160) in

accordance with any of the preceding claims.

A ring member (164) for the non-return valve (160) in

accordance with any of the preceding claims.

An improved non-return valve (160, 260, 360, 460, 560, 660,
760, 860, 960, 1060, 1160) for use in a flow channel (48)
in a molding system (10) that further includes a spigot
seal (122) that is configurable between at least a first
and a second movable member (162, 164) of said non-return
valve to substantially block a backflow of melt through a
melt passageway (177) when the non-return valve is in a
closed configuration, the spigot seal being provided
between at least a pair of complementary spigot portions
(110, 114) that are configured on the first and second
valve members (162, 164) in a substantially closely-spaced,

overlapping, and parallel arrangement.
The non-return valve in accordance with claim 34, that is

configured for use in a barrel assembly (38) of a metal

injection molding machine (10).
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