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NON- RETURN VALVE FOR USE | N A MOLDI NG SYSTEM
TECHNI CAL FIELD 5 The present invention relates to a
non-return valve that can be configured for use

anyehoSy SheRoea, TRLGE Bl HEE #y A QYLBZNE oLt

val ve of the present invention nmay be configured for

use in a barrel assEEYBRIGATaFLFTecti on nol di ng

machi ne. More particularly, the 10 non-return val ve of

t he present invention may be configured for wuse in an
The Bfies@ ot TR sy3tEhe T oF Ot ReNABr8FRYTBF VAstgl that can be
conf&@ﬂﬁ%@ﬂﬂ&&?ﬁ?i*ﬁnkNMEN@l@Noh@tEhanéldﬂﬁiumétéﬁgal flow path

ope ion o e nve expl ain

BRORHAR] = aenr L RO EORY P EORLT mpPoyFRG CReI=R Yalve of
the frmesdon am@E@&nabnlmay &fe acoofiigetadn fval vesthatn i 8 barrel

I [ nbl f

asse%%ﬂgt%#g%% Fﬁgﬁggg?gﬁfgﬂﬂr% 5%%% (ﬂgéf%fﬁy}tl%uﬁarly, the
ﬂon-éleltwﬂ éf@dﬁf@as@ﬂ hose @Jrewgﬁeswmtmnama@ Semicosdliighred for
use (- @n HRHXRLMHORI G 1stidle oA rdat @dre@h%e%ﬁﬁ'cﬁtﬂgo%f‘)fmetal

the construction and operation of several of such

injection nolding systens is available with reference

to United Stat BACKEROUNCs OF 04 I8&EmTd ol 494, 703.

Not wi t hst andi ng the foregoing, no such [imtation is

i ntended to be inposed on the general 25 utility of
The t$erwomiret and vabameatofort hefprigsenpriepeent iiowerdridt swill be

tib ot al I g

oD e T e oLt o i ng by eiam O ThMing che
funcgdser pREd SHEPEABERO r@é & §on3@edNeWn VWil réfdr éfceard igured

for Eb@-ihiﬁﬂbdﬁkéi(ésé%mﬁﬁyl§fCQH“QHb¥cEm@HﬂmoH@§ng system for
the &HJ t|on Idlng y n110 i ncludes . an injection

L 2 BF ﬂi 1515 St %y ¢ Reitipl 8t Magnesium, in a
semltsgéuderJ,Ehe tmemtD@th theamejeexldmmaﬂuédléesSr&ptlon of

the p&?ﬁgéﬁggg ? ékfogﬁggﬁtl%ﬁdséPCk 'Vég ?%ﬂ su tth?jectlon

e subsequen |njec i-on” 'of
mo Lt $Yﬁ%ﬁ@§cﬂ@seﬁv®hbﬁbl©np@dh-|h@@@t$@menﬁkﬂ United States

pateﬁ%%a%g®QU mefd uldy conmni €@t i of.Lherg éHdlE? the foregoing,
o Eectlon mol d is. shown in an open co I guration as

ritdiG 2 td6Rpl BhrednarPoRsl d-hotcandeof e hanveshe3 general
utllanq 25. tﬁbenbﬁkgékaﬁs%Qﬁwglbfl%h%ubkﬁ%%n%nﬁh@@%%l%& or its

Ctl n uni as Sl Su orti ,
Compuaﬁ Bition as%éﬂbl%/t mBifited %ﬁi?gﬁn PoNG:  impWeey  Zinc,

etc.assenbly 29 conprises a barrel assenbly 38 arranged

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

As 1is commonly known, the injection molding system 10 includes
an injection unit 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 subseguent 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

unit 14 further includes an injection unit base 28 slidably
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within a carriage assenbly 34, and a drive assenbly 36
mounted to the carriage assenbly 34, directly behind
the barrel assenbly 5 38, for the operation (i.

ation _and reci rocatlon re rra
SUPpor%ﬁnH t &' barr%ﬁ ssen‘o‘i‘S %@Elﬁhe§%arﬁ%ﬁgtggse%%%%gﬁ? The
injeics iohovws tamibey caﬁnmmztama &t eiraedr ya i entlely 168 gfrranged

e cl ghath 0 r
il B A2 LERUOR MBS B 00l 88y g mountec

to tapoﬁgrvfﬁégsauarsdem@ééfeﬁdhy digesd lvhdicdgy kddysi Mg ryed assembly
38, OfeF athen, o;aezfaa@mme moézlerdl@amort handbardelpassamdy) of a

gaged in hi n f the ection
screly SEOAIRSARR SRLKSLOUSH! N.22:0T A0St D) SE S parres
asseﬁb&yb@@%ﬂsasb@ﬂhlYO3&eId@dﬁﬂdﬂ&ﬂ mmtalbtatsoahmwnpu@ten 16

of ‘dhr%digfi ;I} £H8“u%ae' d;?f"!:&k E}J&ﬁders 30

rlca bor A arrange héf et h ugh
thatbofru@céonrfm @@r edrtly ceapdegtee fnindsd téﬁ@nslcrtéw ggrrel assembly

38 @Hé dkEE?E%bn’ ﬂProEé98€§§hngaaﬂgaéﬁﬁﬁépﬁh%zqf thesr the
eeds as a neans for accunul ating and

barr@&bséaﬁ@ﬁhly cﬁgnn@lﬂgﬂ@eg nel't ®f FBFEFngCwtErdalo> ©of the

inje@hiond ndQ d Rjractsor Hehekgaf 1 sThe: isty ew B daclivdes the mold.
helical flight 58 arranged about an el ongate
cylindrical body portion 59, a rear portion of the

The dermew]l notsashioln, 38s canffiguhed: fdrtaoupl ingshbwh ticheinclude

an egL ln\é%tgs%?ﬁlr%} Q:'alarﬂ)%raralorli‘@arﬂt%ore{r{ %1%]‘1 td\}ﬁig%{reiv&al bore
I's onf re or receivin non-return val ve , I'n '
48A ageendanc s akine ugih e ibedi rﬁ?t winfigpigscedentcooperate with

the Ig&y&m'@@ awrtahg@a epenative f&orﬁt@ﬁeﬁgﬁﬁﬁoﬁmér &%d%%ort of
ont of forward natlng face 57 of e screw 56

in fr
the TW@tﬁarr§?e§§§8ﬁ5Py 389l 88 i AclBHRS & %%rr%gcqﬂ%&ptlng and
subsézlutd'm&tlyl s c@&SﬂntellG.m@d iant efoiedi atfe the Echi netwzizdle during

.. 44 .and d of .the rrel 40. The bharrel head.
03653 el UREC S e 1 30" BHSC oGy 8BS r Angotl 131 Lisht 59
arramMmhuﬁnanhamhaﬂocganectslum@ﬂxmakﬂb0¢wr@on8ﬁomn5ﬁ,aa rear

I ar t S y
o e St e Ty ey S LA A R Rigne waen
the tCWél‘bfar pepenadl 45 nenhddés Ereiawdar BPytiaperdingthe erew is

confACfildeen £&r teaBdsitihgn 4 hgodiametien ofaitke ol tin accordance
assag to the nmuch 35 narrower nelt passageway 48C

Wlthoﬁ“ih%m?%%h@%%tn8§zF@e44”“#ﬁ%“3cé%Y?%Fl% re"ABA G (qRerative
porthanr ehe4@dfs aalrsagghpvwn g dmeladisnFawdidetatdbd Face 57 of

the %%%%%C%E$h%‘barrel %betQ%t ”3%fﬂ£fgoff“%TJJé 3 barrel head
CorTosiVe propertiés of the tenperature
42 qrelt. 1{1hQSltponedongt@ﬁmEHeabarm&ezﬂﬁmﬁiww Bezthat44 and a

fron%o@%drgp EﬁgtggEr@ﬂtQO4oﬂH53Hg%fepfhggddhﬁglﬂﬁﬁﬁﬁ LAl 5 melt
SO I nc e simlar protective
passageway 48B arranged therethrough that connects the barrel

bore 48A 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 o¢f 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 barrel substrate material from the
corrosive properties of the high femperature metal melt. Other
portions of the barrel assembly 38 that come into contact with

the melt of molding material may also include similar protective
2z
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2 linings or coatings. The barrel 40 is further
configured for connection with a source of conm nuted
net al feedstock through a feed throat, not shown,
that is | ocated throu%h a top-rear portlon of the

LHniggs ePt wt® St f8ed t'hr o8t Idi recEsheheceniigured for

conrfeesdstrocki titnt:o std"lecdmrcﬂf 48Aar@f nd hed bmrtreﬂd %déﬂr@cl}a through a
into no I n

roed CRAFDRK,| L BHSSAUE LY, B gERespd ANODIGING, ..,

material™’ Mec Hani
portacti ont ofﬁht%hé)agc:reéw 5601 nshowoperidtd ofead t hhthetbarinelcts the

feeo@%&c}é‘%t@@h@yb%et@%w heal i g Lpengof «Ihe-heat, . ;o
£ 10

provi d a series of heaters not ’al’l
the%.%rb%ﬁ@%rh , PRa¢earedar aRgedralleAgoa mﬁﬁrmh alby the

mecmﬁdﬂn @«Brklﬂﬁ IQ%@tr@oQ‘f the baerelcassenbEy 38 Jhfew 56 in
unit, S shown e a clanp base 18 wit

th
coorp AR Ghey Piat bR 16! SBRArely r PSSy (0T Uied heating
thenehet.edfne ehea]is icd amshlcaek A2 slddably cbnnectedt ato amot all

it nd he np hase_1 and a_novi ng_pl at :
of %@9%?% aﬁrgd lg&f“frlansﬂﬁat Eibﬁwer eaﬁ:gta WS onﬂgnget ofs%kfsgzantlal
portyars g2 ttﬂﬂatl%”tgﬁéir wils e Hantierominestsentdiey sttt i onary

platen 16 and clanmp block 22. As is conmonly known,

the clanmp unit 12 further includes a neans for
The st ngR 120 Ifot 13hERAYIt HE nove Hgtpl at 6d2pw wease 18 with a

statiespacgt anthﬁ SI@tb@&@ﬁélﬂﬂﬁ@ﬁwlﬁ@doﬁﬁﬂ @ﬂdeﬁhpsﬁhereof a

t he ct alves 23, 2 rranged
cLari PR Evcdn S ARG 15 HERET nBE. SHbURDOPEiaPsEne of the
clanpgr ovaded lkﬁet V\BBd tahemotranp b leolerandOt her maovjaty pbatieransiate

therfe%'e&:u'éeei P \Zldsss]eg:g % tgu(:lbaé% %92 ftq{acce obc%t %ﬁ%%q%teirtconnect

ring the in ectlion of
the oﬁtﬁﬁ#@nﬁgyml@r‘qe@l lﬁfheamtbt clpapf foakhe2inj deti dn commonly

knowiD| 125 d sarghow: mount ed-1 0.2 face,gbsa; %%%E'OQﬁﬁy stroklng,
pl.aten 16, whereas the conplenentary cold half

not [qRg §Ae nBaft g Péaéﬁnop?&oswwghflé%%p%@ttﬁ@ i rrgtatmnary
platplrat en Z@Qeﬁo dmd funbher detaiinjddeidn) eeticonngobds 23, 25

cl ud ast _on | di n cavit not .shown, .
arrafnglr r%l;d%ﬁ% PS eﬁe&)og% 2%1 @tv\%gﬁxs(:orqutenéﬁggﬁy 1s also
proviwledi e tivesor t sShehal edpbétiwedn arhe o dubal vesp23gen for the

prov%%lolnn cgf”%hecflﬂ? 2%@% f%géen‘(‘i’:i’] Qﬁl d Pﬁéf m%%d' %AW &5 23, 25

a core plate as east one co
duripg ditty @ﬁgaﬁtﬁlor\opfsaﬁsehowaltaprfanrg@diztrmerreahermé The hot

halfmld figs mahfec;z&ohnﬁ!oq@esz:a 9@%5%@&@%@%8@&83'&/ 2ice of a

with the at st one conplenentary cavity nol
Statlﬁéléﬁy é’%a&ﬁ@eﬁ rh&#&rﬁa%&ﬁm Mﬁ%%%éyofcoaldr&% of the

moldsyst em 2Gunthel rtunper ogystsem2@ queovifdesam®ansy fraten 20.
connecti ng

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 cavity
molding insert arranged therein, mounted to a face of a runner
system 26. The runner system 26 provides a means for connecting
the melt passageway 48C of the machine nozzle 44 with the at

least one molding cavity for the filling thereof. As is commonly
3




10

15

20

30

40

the nelt passageway 48C of the machi ne nozzle 44 wth
the at 40 | east one nolding cavity for the filling
thereof. As is conmonly 3 known, the runner system 26

may be an offset or nulti-drop hot runner, a cold
knowflunﬁé}e ZEEE SpPUem 6F HAy 6%ehe€r‘“ c%ﬁﬁ%%?y%n&%%tl drop hot
runn@®l, t adicstici buinirer , mears.1d BpeRes, atdror?a,nyt ke Hear Q:oﬁ?d?rdmly known

Lty . d t t Id I
o1 4Y gy TRLOERS (DSELLS GEOBRLRLE T S MBI B cavicy
moldcéawi t yrfserrtrecatodpyr g, shapi ag thédnektoekdnoladidng clamped
p051%%§f' al, recehved fié’gﬁh%n UNRE o %ﬁ%&%?]ezéor TE‘S%W)mg and

process gener y I ncludes t
Shapé@@amﬂ%hﬁnﬂéta@fl EG lod vt métarlﬁéedfmwadwt%r@rhethe runner
systk@abs.end portion of the barrel 40; ii) working (i.e
shearlng) and heating the netal feedstock into a
thi xotropic nelt of nolding naterial by: a. the
The epeHdhicOR rlice.s @@h@l’ria(lllyalidldleiﬂeaﬁttii'@)st@fpst ke :screw
15 5 hat functlons tra por ck/nelt

. e
D hpaaR Rt e E Rt o PR bl D bRRIRER KT L pne rear
end pbetawmabf trduee 484 lalddng the | engt h of the barre

ii) 4Oon§ B th&LﬂQn_SES%Q?HﬁYa|%ﬁi69ea@9g iQ&ﬁeaﬂetal feedstock

accumu tlon regi on ront

1nt0n@ntbéﬁ@¢ﬁo@&Fv@@é@ of Mg L diast imed atie If &dst ock

a. mattﬁtel @Jpe&%tlltontr@V@s }%w@lcﬂl §M@sgaekh@£l@§§tb@nt@lfe screw
Frel assenb iii) closi ng cla

nd
Bet FOR oAty Se S Poss CHR SR dhe through
acchﬂuldm@pbrmﬁioﬁIwbdughmihecma@hlﬁMﬂghazzl68 4Ajaﬂdthe axial

Eég %h%B njggt %ntg%opt%§ha Iy £ rdb%&x%ﬁ'%% 0 ast the non-

5°Strew ' 5 ing any rénmdi ning
voirgsuirn tisel wepl @ ngandavintty byn t hecapplicavionegfion defined

sughairRgd l BirfeChORLRLeIIULR (aiSe eRBCKINQ); Vi)

openi ng of the injection nold, once the nol ded part
D.  ha§ea3@ngol FARf i Eerthrdelgh e Tovl | ¢ ofttt heravels along a

| nb@@%t@ﬂtﬁ@'ldpo\ﬁtllbnr eovalk ohithe r&téls@am@aets from
i nj.ect ||) lonal cond

thglpﬁﬁg& PO MoFdCide 85 Shbsdduen Lih drug dyares 23, 25

) (eig:eapphigcathicon afunml a4 ¢kl eabe thgen@h t85 machine nozzle
44 and into the injection mold by a forward translation of the
screw 56;
V) optionally filling any remaining veids 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
sclidified 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 c¢ycle (e.g. application of mold release
agent}).

The steps of preparing a volume of melt for subsequent injection
(1.e. steps 1) and 1i)) are commonly known as ‘recovery’,
whereas the steps of filling and packing of the at least one
mold cavity (i.e. steps 1iv) and v)) are commonly known as

‘injection’ .
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The steps of preparing a volunme of nelt for subsequent
injection (i.e. steps i) and ii)) are comonly known
as recovery', whereas the steps of filling and
packi ng of the at |east one nold cavity (i.e. steps
iv) and v)) are comonly known as 40 "injection'. 4
The ;Tﬂn@qf?&mﬁfﬁﬁrafwal VD 6?oﬁ@ae%eﬁ%ri$1ib&${x%r e{&&?ﬁi&r@m to allow
allo e forwar ransport of ne into. the ,
the Loflit il FERTPRET Do i Meher EPbAc I (HECHASHeTap Bggion ot
the oftertw s preveatsetlhd tbhaskf | ovh&rivhee eptedunicng thike backflow
the YLD, fth]teheln lcr't"Q-Flh%fprt(?’r%ermefl@.cwh%n! ng, eorf ftur%)ectioning
non-return valve rélies on a pressure diff férence
of  phewerpntihel Wl t vorl Ve t Rer B¢Hecs hereof (Presshighetifference

betwReM nthd hee1vadye: dusd POs L §EOVELY ec@nNd i Nigher R of 1R ng the
durlng_lnjectlon). The structure and operation of a _

valvgy i eal"hoRSFEV I valre, D 8Re 10 isef T hefldFing injection) .

The igjweciiore ohdi 6gerbsidasert kedoypidhnl t gdnStatesn valive, for

atent.5,680,.894.. An ex le of a i.cal pon-return
use [t VBEBBLT GPIGed ol d BRI T ASoEA pi b LanOnited states
pateindj ecttitén 8ivdl-di ng machine is shown with 15 reference

to FIG (s) 3A, 3B, & 3C. In further detail, the non

return valve 60 includes: a tip nenber 62 which is
An eEFFIGurcdd & o Yibeca et e e twe heaive waPdiper tisen iof a barrel

assekit@ ySCBEW 8F; @ I'iing edRNper B4 hichnbsneanfi gyredidid witn
cooperate with the tip_nenber. 62 between a recovery
refelgign G%hjelti bW pokitPen defired 20t thErenl 8RG21And the non-
retufrnange vee @iderinG6 valkrsanged ibeieftbetrh & 2r i@ chmanbeiond.gured to
i er , 2o limt .backward.travel of .the .
be DA et d Rl L Rer CEORT o S o Gkl vaeh 2 Fing
membee ¢4 nghieenber ceafiigurhd itnj estdmmrposition. t26 The member
62 WRJEIDels 62 LOIRE Y $eSa Ry CYhhNdihqalchady B3 MDA dorineq
tip flange 81 and a retalning flange arranged on a
thereglpaod amdd @ df $8BER oA pebfi VT XANT4Rr B6RINA ofge ring
membtelietfi!llen@hh t@{p _Enﬁﬁllbbirp 62@"[6{%33i$ﬁtart$1ﬁf wackhanal travgl of the
. __portions at_include, liste omthe rear forward, ,
L1095 NEWEE é%ﬂp??%glﬁogPF5%e§8Fo 4G ﬁ§>p%??{oﬂl§@ the ring
memb#@, 6d seat-hporithijentZ2n awsdnrwhar flow portion 74, a
forward retaining portion 76, a tip circunferentia
portion 80, a tip tapered portion 82, and a tip
The giigharepberi 6@ S&mmhesser ew woupldmigaporbbdn 68 iwsith a tip
flan?@nfglguéﬁ&j B0 k@l NN Gr 1418y e 3931 LR ABEREr B2 4NebDEary and
, orward portion of the screw 56, and is
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
provided by forming a helical thread therealong as a part of a

threaded coupling.

The aligning porticn 70 is configured for axially aligning the

tip member 62 with a longitudinal axis of the screw 56, and is
5
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provided by formng a helical thread thereal ong as a
part of a threaded coupling. The aligning portion 70
is configured for axiaIIy aligning the 40 tip nenber
62 with a | ongituding w 56,

xi s of the scr nd i
PrOVSde%rodeeé-bfﬁ%%ﬂﬂr%ﬁﬁl cdl* 9 ng®'stir¥Gte Fﬁ%F%ﬁ?8ﬁ% that
coopéh@tesCQQ’@Er at esnpi bheat aogphenentapyrmabnngoporbirmad in the

fronsl Paﬁ Erg?lgévlﬁ ttgﬂeeﬁézg‘%pg?@orEbgggq#gﬁﬂq%gs%{ eﬁ”ﬁlo@i Theis also
usedal igni sgutilellyangéigeiber 66 betiear amsmbmfwa%I between a
forw%&' H%EgﬁgefQZeog”ft e §ﬁée§/c:?éwag@ the sgat spakt b%@t:;.on 72.

eat portion 72 includes an undercut forned
at the front of the aligning portion 70 and a back

The fs@‘ét% %Ergtzl%nsefl@t dﬁri@ﬁﬁ%ﬂ%n %J@ercxamnﬂéﬁrﬁecﬁ:@wdthe lfront of
ortion inclu a rear _an or i_ndri.ca
the FFb@Pé@@n@ﬁFtFHHtsar@“FoPnBan %SCF0$3BEBF FRCI inegss 13-
segnent, the rear and inclined segnents belng provi ded
on an. _outer cir nf ren al ﬁFg rd of
The t%%n%% angep%% ?espz%tlv é%%gq%nﬁé a§§a a forward
cylipdrtien fdowo@peman@sthaﬁ age, JQSnWﬂtﬁYaacéﬁﬁwéﬁﬁﬁwa@FCllned
seqm@ﬂem and | ow ggfa}dcpnﬂémé@&' ned;alang E@@ng' @)%'odﬁ_d@cd on an

ring ne for defining an_annul ar

outepasdAGENAY TP iRer et iset aite s Wher 7§ ngt rr%lPr%eFela§ fhange 73
resptahglvé overye p@ﬁhb&@ﬁ A0wTheott port | angedbardangedin use,

e remainin th.of the i pber .62
wieht ot Griet T Db SR 1 B BSr b1 8n TE O fksfieg along the
insickr conf ertent irdhgpomenbar8064 t Heoit | pettapengd por tdaronilar melt

passag{ew%@d t7l?e ltléPelgé DALy, P ﬁérpntgl% 9 9db1?gllﬁbgf?cels in the

face, ormard |nc I ned Tace, ront face,
recoweggeQDﬁuéu@nrthereof Four 25 radially-spaced axia
nmelt di scharge grooves 84 are al so arranged
equi angul ar-spaced around the tip flange 81 that
The &iPehd et ider ‘TREIBACRIZRG 6Nt FRCEL End TR Bugt the tip

memb"erﬂe out Fﬁ:o&ﬁl@esl ncld nedri.ages witdheidd pobranga 87]6, the tip
ave a aral l.el

tudlnal t hat
CerPW§GF| ﬁ@ﬁb rhﬁﬁthéygaa%%%t %Befﬁ% EOf%lag % and the
tlpt@&ﬁﬁaWM@bﬁtsegnéhi o@nthelaMQMIéecmﬂmmuqﬁntf@ne74forwardly

lHCllH%drmlfg di SCQQ?Q 9589\“9 §é1’, prrﬁe annuffaé P}?}e%rg@f Four

di séhargeo melt fromt
radlpééya@@md 7'ﬁl>§3rﬂ10 tm%lfacc@mqﬂa@r@ﬁ regpereat fHe are also

arrany@At o ithehanrelRere a 4BMd 3%e 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.

The forward retaining portion 76 cooperates, in use, with a
complementary forward retaining portion 76’ defined on the ring
member 64 for limiting the forward travel of the ring member 64.
When the forward retaining portion 76’ of the ring member €4 is

forced to engage the complementary forward retaining portion 76
&
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The forward retaining portion 76 cooperates, in use,
wth a conplenentary forward retaining portion 76
defined on the ring nenber 64 for limting the

i ng_nmenber 64. \Wen the

forward trayel of the
of HREVETE FERLRR M7 mortn e | DR REPFE NG e jRressure
beirk) feneedrto bopaged tthe G’O:ﬂ‘erhl&Ffanrar\y?r{,)@éV\/aDdby the rotation
a rt the tip _nenber_ 62, und
ot \Jfrtﬁé é@#%\genge I(C)gg %Qnﬁef“%ms%ss%r e béi rfgtsge]%eecfoa‘fee}ﬁy position
and pielhg ndnthéa nonedét wears svalerne v6 07 byl ¢ hepeot affhen suaffatdee of the
foru%’fcf%é@alﬁbﬁg EB%%H@GW@‘H@ 'Qrét§h5§ﬁ°\7é%”f>elneg provided

p03|t|on_ e annul ar passagewa
by 9heds Lﬁ%Saléeled?t ther S~ £ oF Wad dTRERAI AL NG 8po¥1fl i zvmgwmf avoiding

de £MBha @€ ShOWY 2T b@lr@@t previ degk1 by A diesi bifeNthe  forward
hard- f aci 8 in view of avoiding

retad]erfjd}grmrfcf%%?rﬁere f £%'om t he cyclic inpacts of the

forward retaining portions 76, 76'. 10 The di aneter

The Cglgntéetéf ijlghCéJrtheELe J}é’ﬂm tIJltOLAJS Iétfoorpfé u#sﬁd?%réflgured

cooperate Wth arre ore O assl| s
to %Q@ﬁﬁeﬁﬁ wigfh tiHee thqr rreiiErr 621 84 the barsedt bor e84 lignment

of tRbSal gumM. i 82 Q\I:Lhcq‘qr Wh SEr PI O}ébg%d 4 a @h?%e fllgnment is

bet ween the screw flights 58 wthin the ‘barre

OThefgi Sthi R ks }Plﬁeasﬁlé?\ﬁastJgtenlé@%‘FfF%nl'Bhﬁl egaed flights 58
witlireremét bathken prae!iceh nerasansdderecns bypeealsly generally

h, of tweenthe crew flights 58 and, t
L1 B Tr A CioaL ceriv Sl | 5P bgos 14 typically
enoygtecifser ajdgrmemeert rté"raevactztevasflutgrstagsSaerei iites TowWrel bore
48A V\Ps'u%t) thgﬂr' E‘gel né(‘grgé Dot J%e EQK}%% Hor ]!”é)gl§g %nldlgnment

p ahar ortlon functl essuril ze
thei‘tw%l@m ﬁtf rGIts t hedesdf 148 then n@ﬁl@@turnwwm@ iggiection,

the |1§a§@f§&dp@95¥\@ﬁd sal ang the b@Iéﬁ&r bgéﬁtﬂ&%\ 8EN@ NG unction
nber 64 coqgrlses an annular out er

to Eb’f?w]@r%nﬁ}? | "&4Y f 4ke 9B 6f tpﬁée%nélsarth@od’gpfgiqtélm valve
60 iconfdaigwed o2 dd flidneloselne midihigvddeidrarrel bore

48A and to cooperate therewith to guide the ring

menber 64 as it is forced to translate thereal ong
The duiingg recbver yoandompirdctisonanThenmihgr ferber 964 ahd outer

cirdiEdddh enber,; 62, fenmgn, ?egﬁéagh}ﬁuwﬁ:ugl LY, ol '1@%nflgured

as characterized herel nbefore, given their centerin

to Sptyusihpehe MAthAD bbhe 48K rcHowevse theheans npo COOperate
therdWiagt @anéulﬁéovﬂkﬂi@d 0, aln'e&ﬂ@%nt@heé@beittweﬁg Abeced to
. rregg 64 al so. includes a piston ring seat 95

ok BB e P RB e G XFgvesve THi oddH ShdBut efbe Ting
memkeir c@df eepdt iAhe tip member 62 remain generally mnutually
aligned, as characterized hereinbefore, given their centering
using the barrel bore 48A, 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
surface 96 between the ends of the ring member 64. The piston
ring seat 95 is configured to receive a piston ring 98 and a
sub-ring 100 therebeneath, an outer surface 9% of the piston
ring 98 provides a seal between the ring member 64 and the
barrel bore 48A to prevent the bypass of melt therebetween

during injection. A plurality of pressure ports 97 are provided
7
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35 surface 96 between the ends of the ring nenber 64.

The piston ring seat 95 is configured to receive a

piston ring 98 and a sub-ring 100 therebeneath an

outer surface 99 of the_piston ring 9 prOV|des a
thatsganrpetweBf #RBULPRGTABTHEA S64IEHE Tt Hé? "BaPr elepgreton ring
seat48)‘5 tongr ef\hmh tf\ﬁn@ﬁlﬂa@st@f pmistsaﬁez@bgtw@m&ao behind the

b urln inje A pl ur al t ? ﬁﬁ ports 97.ar e, £
su 5%89. 983 & on it i het ?1%% S he pRE§EGERAY T ©
the Zequfchh Hete rpi stlon suingriseafl 095 candsashitdie fumetrongt 600 and
ri gi.an h 10(

the PUEYS £ RIS SRR "l YHlan "l o sealing
forCﬁeéﬁéweﬁéht & phéeguﬁumﬁﬁgelﬁﬁ eausbs PtRetsubripngg 9fo@nd the

surfﬁeg >4 henpi $1:00-11 N9 98 wearadiid | ¥uexpang Wm(phoperates to
nparts a sealing, force between the outer surf

sealoft (R0 i SBT3y 9B AR Bré Co8uriiade 1 t E°ba Ffefinit che
escaperer48he Phessubiking %Q0topehat esinti0arsdabwapspltiibn 747 is

rovided in an r|n h reb i h
Confgggﬁﬁg g%) 8Tg?§s§u G Ahg T ne?tO%The aﬁnu glé?% gary annuiar
flowpertitdmri7474 | sf1@heonfigunedoto ©8l 1 cw teheSpaoedl @rglngement
therEQ%tﬁO”p%%”EE"sa%oa”% Lar chlowporkion 74 ,@f b%%stasg\%way 77

in a spaced arrangenent therewth,
thergpefgearthe annul ar nel t passageway 77 t her ebet ween.
15 A rear retaining-sealing portion 90" is configured

al ong a rear |nmardly t ered @ ace of the ann g ay
A reggdy SGA I NTRE TSR Ve |ihY pORfigHree: along a rear
1nwaﬁumgt|mm@dﬂ@dxxﬂkﬂéHEBﬂMt$h@. sonplenenbady reédr The rear

cera§§Ah000196A! |00, POLL! O 0. PLAVIARd 9 B [EOPLre wich

ace ge Terber” 66
Compbamhwaﬁdy20ﬂﬁﬂave¢t@inlm@—$e@gln@np@mt@¢naﬁﬂhtoprOVLded on &

fron@r%%k%ﬁcﬁff@ﬁ§o? ggglmehg%r99ﬁ§“ﬂ§9 bM@ﬁnliﬁ§trkﬂ% backward

Into |nject|on pOSItIOﬂ

at
traved (of eddled ¥FOPHr @R helbatkd | 6% dProwEt® eurffﬁ@e seal 091

therbﬁb@%ban 28e8 nmharl ym@ feemeed ret alm NFPFdd ONinte the
6' t he f.uncti on of

03 o BPBBRGReCT o K5y Hock Bt St angr PPRBREE FgeDaFRFlon of

meltt Heranguliar shedyn94. The front retaining-portion 76

is shown as being provided on a hard-facing materi al

78. 30 The flange nenber 66 conprises an annul ar body
Simig2nikivth a sfpaciang! fte&nadeipar tPontO3npridi'ect thg fremetion of
whichN&aRase Lfr @ dARRLed (oM e f ace L6V eqks AR LNRBEnar front

circunferential surface extends across the annul ar ,
facepedy 92 U ProvitRey a” ConplenthbaFy raFPgRi-Ag-Portion 767 1s

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 Dbody 92 and provides a complementary aligning
portion 707 that is configured to cooperate with the aligning
portion 70 of the tip member 62 for aligning, as described
hereinbefore, the flange member 66 on the tip member 62Z2. A rear
planar face of the annular body 92 provides a complementary
mating face 57’ that is configured to cooperate with the screw
mating face 57 in positioning a complementary seat portion 727,

provided on a front face of the spacing flange portion 93, into
8
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portion 70" that is configured to cooperate with the
aligning 35 portion 70 of the tip nenber 62 for
aligning, as described hereinbefore, the flange
er 66 on the tip nmenber 62. A rear | anar face of
thetﬁ%aﬁnﬁﬁFgﬁOBo&yEQZO%r6&Pd@§”ﬁ“@bon@ﬁéﬁgérﬁecﬁéﬁﬁhb locating
the flcm s ndrsdr 1665 Gﬂféﬂegjﬁfﬁ\dadro_ cngpefaie: Wdde tde the annular

bodYSC@? p%rcfvicg]eq f%%e I%JF%{‘/&%%%E%%Q JE]I?iggﬁfoorf difaznnggbﬂ]gdescrlbed
e resiyre g of | angeaporthn OnfinmtoedB tthe seatpgporté onwith the
comgz?emeqﬁgaw PBrDensn dNELebYy SepULel ¥l ABLINE hBE cing member

menber 66 therebetwe face o

64wmﬂ mmﬁmmmﬁw@M@ﬁ%MM@m%m@Mmmtmml

of Wtﬂ:l% %m&eﬁ%d hedy ﬂlﬁreﬁiﬂbef%@@‘awﬁmt ' close the melt
conf i 9 ooperate with the Ienen
P& sS4 g éeal ﬁg;%%F%%QﬁPQKFe%ﬁlQ%epP ﬁéoﬁeﬁﬁer iggshown as

beirq gmmamm an Hpositfian,ndg endaatdidi ma. the: rcﬁa-:m\/@iféic of the

tyav e r|n er, 64 and_to se there
fla g{ rﬁe Ose the %&)gﬁgcg:g%% %\A&ﬁrf?)wer %,]ha { arrel bore
48A rse«tcah rﬁh@gi Saalanmy lgor tdagm fgnofmacs *@‘rmwbeamed:relmmdes a melt

pass@g%%agﬁcf&n @ hardsf A NG JBLEY até%y & Cﬂﬂﬁgﬁ recgovery

fl ange nenber 66 'S appreC| narrower t
the barrel bore 48A such that an annul ar gap forned

anotithar @etmm@ @foa/i@l@ﬁm@n | knopASsageway uk-ar vb'le}e 60 for use
g_pas of,the nmelt durin recovery

i 1 oo, rer Nl i 6 Foachine is
showsemlﬁilneéebanmel tasﬁ“én?bl w)38720f 4 netak EDj.edieOrstructure

and TObOLAG fRCHIMechBe %%gmewu&'a "plerenes Lo P& ntshally the

ructure and operati ion
samenghs r BREE N PIAIN-EUEG Vi Flagsrd midigrhl #9dt ﬁéowganm asi® hata, 3B,

3C. m&emﬁ%&ﬂewﬂw%@%&ﬁ&%d& FhGs3A3Be &n &g%peratlon

Accordi n % only the differences in structure an
petussey T ONCPROBLEYRER Hheé loRod HERTE di 1IObENFevFatedes that
are a:raﬂmtd&re teeatatre snihali maarns Q’@M@ﬂ)ete% kot re rdaedi r@Lntr‘feference

have b n ref erence
S o PO OKF B (Ehe Tl 153k 17, SF e i welr i 1 GG nfAg Torvard
retqmwmxpnpdﬁt;onn'Mﬁe rong tmenbein§4 mends: beén, Sﬂbﬂs been sub-

lel‘:&e\ﬂ dgggggggsﬁo%mﬂ%ﬁﬁl )}yogf %&‘i%ﬂ&!ﬂi?ﬂu%—'sz&?&&? standoffs

stando the ri
0Z7pi stion rﬁﬁ@998H@W@@@IIéﬂlOMﬁQﬁQﬁﬁm i tyooutekston  ring 98

lnstSallrlfaEtQ%’nsanéjrém RO sSURrd NOsyrEQ0car g usethat no sub-rings
theremkﬁq and th general configuration of the tip

100 Argnge £HAT < Pio 248ert i tgﬁﬂ@&ﬁtlfgﬁnwumaewmof the tip
flarid‘éae 81p 2kl ange B l=agks tbhehradinaldagtspasedraxi ala, the tip

h 4 he t .
flang dllsé%k%r %]grr%?i;ﬂ% nl?i/gﬁ%acaegjo%ﬁel&]; é[k?ltto dbméscharge grogves

rcunferent
84 as the tip c1rcumferent1a}_ portion 80 1is configured to be

much narrower than the barrel bore 48A and therefore the gap
therebetween provides the discharge passageway. The tip
circumferential portion 81 also includes a hexagonal arrangement
of tooling flats 104 that assist in the installation and removal
of the tip member 62 in the screw 56. Lastly, the tip flange 81
includes a ball-nose portion 87 in place of the planar portion
86, a change that is of no conseguence to the pressurizing of
the melt.
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much narrower than the barrel bore 48A and therefore
the gap therebetween provides the di scharge
passageway. The tip circunferential portion 81 also
i ncl udes a hexagonal arrangenment of tooling flats 104
The (APASsOPLTY 1ORe PhsttAI9SE | bHP&Ad HenBPar rrtugs ofalve 60,
durihb]e mpeaefré@xer 6z i Bohh@n@@hew&@ drasthyimbbe tfa&:e—seal 91
ge 8%} |nclug s a ball nose Efortlon 87 |nt of 13
POV HEST dMar 0T 1| D B0. A PARARG Thal [820 AGtoTingPsealing
portmonse@@éneﬂmidﬂlhﬂupwessyramramg@d ot heheeking9mehber 64 and
the %QHE% 9@%@&' 28 %sﬁg%ﬁé%v{e& es 0k LR~ LGt ‘i%r%l}‘a%'t‘ée face-seal
injectio i'S contingent on an
91 3%%&?@%%%”@116®¥®@¢d@éYbéﬁ%Eéh theaééﬁﬁﬁ@ﬁéMWﬂWAW@a@ sudden
lossl 8fakRkngreeahir-ag rper biedss90heand n90 rkhdl rar e
arranged on the ring nenber 64 and 5 the flange nenber
66 respectively. Wthout an intimte face-seal 91
Althsughi fiitcandn 1eakage mAYeeeCubd, N aasK0Cl:atd oo Wethiave and/or
sudden_ | oss. of the pressur dg pop CJ OS¢ the ri
SuStﬁ%ﬁber ﬁ%ﬂ%%elt S’ mgll§? dp stoo r][TC!Lure
lnjecola@hsee@ asdtbpugh §@sba|naaﬁeﬁnbwnéa@tba@elgedmdghg melt
nonmtﬂafbgﬁlgﬁrgh?o@h%f155%ct1 e@&h% Lep is thought to
be cause actors including’nme non-uni formty
and the injection dynamcs. In further detail, the
In m&rtwf@éﬁbﬁy OftHehenHﬁLthEomﬁhdyng)f 15h€mnf%arl|ta| of molding
| Usi ons of un ge 5116%nd i rregul arl

mategiady (1 bl RnpaE L or e Tk HPLa Grosariadilarly sized
feedbeedst qekr 1 0o becomaayt rapped ﬁe&meﬁmlhhefeedstock: to become

trap@%&aﬁo@t@%eﬁe%' SpuSies E&%@S 291199 | Spogg g%%' b0 f@t he

namo cs Wt hin arr asseé
injection inpart extrenme and wi dely varying forces on

In ddE ¢ iCHTPONGRNt Sy QL i BE NORAERL U W:?alﬁ’:?eﬁoaégexﬁl&}ﬂ? 38 during

extent that it "is quite offten necessary t
injeghdesi r aBPerEontBEEFBAS @%dathﬁ%}%ctY%ﬁW¥ﬁ%f|ﬁ%¥%ﬁseaon the

compspeed saRd aceelrefratdan: of xtatn.ev@ca;@vxté%uchoaavak@ent that it
unreliabl e val ve cI03|ng &5%3 l%gitnewrlg]r

15 Pttt & THY TRECTAREY sell 5 cut ei‘yc%??ﬁal?% in an

injettansi virod ilet weer .t hgpstepsmof atcog betaohoandfpacki Bgrew 56)

to W@@:? n u% %lq%%lretugg glv QQS{ 0€g,;a nearachleVlng and

_ins antaneous oCel erat T ' r e & dynam ¢ are
maingtheniinevi t bbbk e rﬁ&ﬂﬂ18&ﬁl tﬁé ext reaetycsharlyanolinting  the

trangﬁthBhGQQﬁgﬂ%ﬁ{n?hév%%@%%|eof'lﬁj@%@%@%oeﬁkpepéggyhﬁe%hereln
to conpletely fill the at |east one nolding cavity,

the ¢ hgen&otypsial INREYR t he rAMERCDT 30250 APPFi sedddseytaneous

deceleration. The extreme dynamics are the inevitable result of
the extremely small amount of injection time available {(i.e. the
time required to completely £ill 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
viscosity and compressibility). Consequently, there 1is an
extremely abrupt screw 56 acceleration, high injection speed
{typically upwards of 6 meters per second), and after the
filling of the at least one molding cavity the lack of melt
compressibility effectively stops the screw 56 instantanecusly.
The loss of intimate contact most often occurs at initial

closing impact (i.e. the transition form recovery to injection),
10
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wi t hout ot herw se encountering filling problens due to

nmelt freezing, and due to the properties of the nelt

(i.e. low viscosity and conpressibility).

Consequently, there is an 35 extrenely abrupt screw 56
and Heds &1brP L hitghe G At titor Spebe {4 ypiesd e et ton of
the ofcewet ers per second), and after the filling of the

at | east one nolding cavity the lack of nelt

conpressibility effectively stops the screw 56
Unfamstraitednaousinpct ithd | espepfennti nede cortcacthmwat that the
: : OCeUrS .at.. initi 4 L ng .1 (dry €. gt he
e O Pt SEOVArY 1o bobr by oe 0,00 g hence
the &yl lofty njectfoheser akeldbénebesiadensgedelldratiearragfes at an
unaddi@sgrigw. thdor t upet el yngprachbeal: 1eXReydenae asonditions.

al so shown that  the i,lntegrlty of the '
Freqiidi nFAGPSEaRFrgIpct Tl ohe"ge: S 060 ahlye héide! i ntheprocess are
themtfidid yrequaehtevies archpenmate f ace- seard ls&cré@gmge&)ackflow

f. a upacceptably fast rate under .nornal .operatin
acré%%d???oﬂ%% %%%géﬁeﬁ?ﬁﬁghp %séFrﬁg;iﬂ?ﬁﬁ%ﬁﬁﬁé ?%etﬁglume of
meltppirdithy prasessl sdrien tiveriefror elaems siedy tihec onpensate: speed,

f or j ' - I S it - .
ethJfé‘%é?&? g e ol e ¥ e ek eon 90,
90" aettinul et bn UNEGIrSE 0oGedrEasi iyt Heuk jecfreRospedde thought
to ieludelhe fapidhdegradation ofe g rekaldd ng, R N9 i gnment ;
hi lrﬁor.tlon 90, 90' isn't well understood gut
Lot omt'PRBL i 1y T3t orr EXPRoUGHPPE S PRdidde: (¢-9- un-melted
feeddftfocdent eratdadingotder eparcavsed byhpear ahicgheent with the

igh. | t..fo S;.a t e lids, (e.q. . .

feed R e ot RER . har 4708 bl e Har £ P EnesCahi giptminution,
etc.gnt efFed tiictriottke  féedsdockoemd tivdtedar éhatr enhanthigher the
perdd@MLL6ds! oK {GQIMANWIRN ma tR1C: 1. éﬂgtﬂggﬂgyeﬁgftretaining~

has been noted that the Higher the percent solids in

sealohy mit iy faberi 40t Hedrasiter Thend 8¢ alAfhgrpoworse still,
the sedabhngnpdtt i onse bt 90: degrade.i 1o mpke-oBtt 8FS 600°C) may

Lol SRR o e S et e B Bbonenes and
thermmitvericaluad thhe vabveieonponéntacandtatihenebyenéduce surfaces
g0, t resiliency of the retaining-sealing surfaces 90,

0'.” 25 The degradation of the retaining-sealing
portions 90, 90 typically requires servicing or

The I @R lordf 4he FRB-T eLURNLiMELYE6QnkN BSrEEWAAS 90, 90
.10- 60, 000 npl ding cycles (i.e. weeks of
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 quite 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 costs
in lost productivity (i.e. low system availability) and need for

highly skilled technical labor.

Hence, there is a need for an improved non-return valve for use
in a molding system that 1is more durable and that provides
reliable valve closing. In further detail, there is a need for a

non~return valve for use in an injection molding machine for the
11
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service) which is quite a tinme consum ng and

conplicated 30 undertaking given the extent to which

the injection and barrel assenblies 29, 38 need to be

di sassenbl ed and all of the routine conplications
moldéadsedf by tMetabl PdilPYed Wot dPflg HERERTSF MEémai nthg Sealing
agaihBer ehB. bEkiF 15@r wifC m@gdﬁ,@q;umee@eaml oSyl anhgeeashs

in lost productivity (i. | ow system avail ability)

and need for 35 highly skllled techni cal | abor.

Hence, there is SUMMARY {QF THE | INVENVEEOMoON-return

valve for use in a nolding systemthat is nore

durabl e and that provides reliable valve closing. In
The fuonteetdetaivalchepd it REedensr w29 howe r édyamtageocusly
mcnfl@b\ée taor ﬂé%ﬁglota %@aum egt,iron sﬁﬁ%ls%&gl@qu nef@rrilheng the

nol di a netal alloy an i oved ne ns for
baCk§é§M|ﬂf @&%ﬁnE?r?H%hbﬁéﬁﬂmﬁ$Qﬁp§ﬁﬁ fraPbr Faf non-return
valveyriing tHBGQkP@@tﬁﬂﬂwﬂﬁﬁlﬁIbHHEthHVENEiﬂ%aithEts function
return val ve of t r I.nvention

deSp&%@aﬁ?ﬁ@é%ﬁ%?@le?%cwﬁgégg % Bﬁﬁgt sealrl?%rand tip members.
The sphgbantsiealll yi sr esoriicteidndpettheenbactefdlewpdfianelal osely-spaced,

t he Ss et -
and R at 00, £ one T Pal i niane T1e iAoy spigot
portmn@eé;@atte a&Ry cpméﬁguefmd IRSTIEF Th 8e SIPTEHE AL IR &rfd the ring

membll) MBIPE(Sibe rTher SPLPOtnSRed r | Sopr ot dedabetrWeer screw. The
, overlapplng? closelgﬁspa ed, and nut ual Iy para
y

sPi9e&mpteheh & 8 PETSHIFEC  Por s Plﬂ%%f surface

normalle Galf lsglﬁbrsadmkt&tawa@n p@i}pe@mﬂmm&i am afha Hendingidinal axis

nber N nenb fl ng rd n
of t@%rgwn “F& U g'lgot Bgﬁtl § are %1 8%5%%2?%?|z %ne or in
combiimatthatn theibr toer fface - sw&dndksgaréméubgﬁaﬁﬂEaMypg and flange
menpbRe9endigul.ar E@dthg 'OBQhBHHgEﬁ% ax&§ hOftﬂ@e face—seal the
non-return val ve e spi got-sea e used al one or
spLgoh - seGmbi rfat L ohe e R Fﬁeﬁﬂé@@%@alar@e RrepeifkehOfRethat may
othethlGecand shliange ormenieheht MRen dsed 4 nucamtinatdOface-seal .
with the face-seal the 20 spigot-seal is intended to
mtigate any pressure |oss that may otherw se result
A fdroma mdnentagy Lbss @% @ndmﬁdauﬂmyfane spabot-Acal is its
further advan hat ovi_ded i.got .
rESlllaqﬁg r33|I%€%§§é d ertdgta?¥l%?ge§8 ?go §§% ons_ by
restfnjmdtingns thy zseit@stﬂcmu @gatw@@mmtheflwmlyve%mafmé spigot
portal9se! ¥a p@l?ﬁm§pi90ﬁﬁxﬂpréh98§ and: bence ji$nbeShisalignment

susceptible to m nor m sal gnnent between the tip and
betweiefy tenbets and réngh&cdbgradaticbn-of thhedegradation 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
portions divided between the tip and ring members that
cooperate, in use, to axially align the tip and ring members
such that the complementary sealing and/or rear retaining
portions, provided thereon, are mutually coriented as they engage
one another at the time of the closing impact. Accordingly a
more consistent and even loading of the complementary sealing
and/or rear retaining portions will help to minimize degradation

thereof due to the high impact forces {(i.e. avoldance of the
12
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surface quality of the spigot portions. 30 A
non-return valve of the present invention nmay

advant ageously include a means for nutually aligning
the tip %nd rring nenbers._ Preferably, the neans for

off-GRRBRF ng1PEIprEvi ded 4 SNt abye pBFeRBnsfor mutually
aligdinydethdetweenatde rting aﬂmeeﬁg nenbensthbat configured for

. p te e axi al | n r.ing .
guiafRARTR Sei Ll Mofinse”, BE ZsimbridishBar g bRl PO ne cip
nembegabereeannihg ipoetions, apdothdedetheregnpoanéions.

mutual ly oriented as they engage one another at the
tinme of the closing inpact. Accordingly a nore
The &GridiSstEnt AHGUeVeN |Daid Mg df thRe tconphefertiany members may

alsossglaaganaagé@ﬁsngaﬁsé@tahnbeab@aéthQHSWthlthelep&@ot seal.
ze degradation .t her eof gue to the hig
1

4
nocofyfhdLTC; 8% BBbaEncasopitnae 105GNPSBentar | BABTRGY -spaced
spigdt PpefEmabby 1BheeneansdforFHMtbékhﬁrealIghengcbﬁﬁlementary

an f her _confj.gured_for
allgﬁigalngt #ﬂﬁ%p? &ét%ﬁﬁéon 2 uouggg Ig%nengdvapﬁageously
COﬂf%ﬁ@I@ﬂpacﬁ@ﬁﬁeﬁﬂb@twmeﬁurﬁeCBﬁjeEt|bmeamdnghewac©MErmembers
respPO8iLLops. 5 The means for nutually aligning the tip
and ring nmenbers may al so be advantageously used in
conbination with the spigot-seal. Accordingly, a

The ﬁﬁppﬁémaétgnﬁgﬁg nehween hh@ ﬁb!ﬁ@'fo%Dﬂ@@dal&P'gQ&gnlng the
L1 % rtions is ensured. ng t he congienent ¥ d o
b P|gﬁ|ﬁg gﬁg‘§6]gngb5}5¥b @%%pg%g%%u y coniigured suc

thatadvanbtageonesky octonheguweldglacr s coanmmT s f &6esiondirected

an e r.espect i vel tin
R e e R ) e L
portipas 1S6Ch| ptfa:h@ ra ngnmﬁﬁéires eyt Gdliso bdorce 1s generated

ther@@@@@é@gquﬁky QQBibggrﬁgzsﬁghntEEﬁEng GHEORERL Qb1 91 by
ht of the screw 56 directe substantially

Workh89nﬁ9ﬁ NEEr 688 (W&ol dmetit arS &t i bhi Rgmepbif i bRsdisplace
the stueh thabea noderaiweidYi Chpootf anae &iss Wenesatod is suddenly

bet ween hat assists.in i.nt ai nj t e, face-seal

deceggg%gegomﬁbr k%9 &9 |n§% the ﬁéﬁch&F%at et g Ay also
feduﬁ@n@ﬂ&aﬂﬂ%ﬁ&ﬂ&mﬂateSStbéI@@mﬁm®MbbEtaEenmUhaﬂface seal 91

i pa : s_.th Cch denl r
sealiH@ ggréﬂgn?njgc%ﬁgnkﬁﬁ% rlctlonyn $§ @$ grg%entlng an
Otheéﬁys?r%ﬂ@@@ﬁ?fﬁbﬁgdofl@@nméﬁbeﬁefﬁé@n tﬁélﬁﬁcéfgeaﬁuglto the
lnlt§§§l¢pgsp@@ttﬁg§cgt t he begi nning of injection by

preventing an 25 otherw se unconstrained ring menber

from taking-off' due to the
In accordance with a first aspect of the inventicn, a non-return

aligrning

valve 1s 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
portion of the tip member. The tip and ring members are mutually
configured to support a relative longitudinal reciprocation
therebetween, in use, between a open and a closed position
relative to one another. The non-return valve further includes a
rear retainer comprising complementary retaining portions
arranged on the tip and ring menbers for limiting, in use, a
rearward translation between the ring and tip members to the
closed position. Similarly, the non-return valve further

includes a forward retainer comprising complementary retaining
13
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initial closing inmpact. In accordance with a first
aspect of the invention, a non-return valve is
provided that is configured for use in a fl ow channe
30 of a nolding system The non-return val ve conprises ,
porthopppagsabeed d @'e i by e 19 ARGEETT nfese;- imiting, in
use,aéow&@ﬂmm@nsmidﬁnb@twé@@ the &e,migerandrhelplﬁembers to
nmenher s aﬁ§1nutuall ed to,supp

configu
the r@Psﬂv °Fdnditudi rerb%r%@c%‘f%n Q?LE?eb%%agenmﬁudes a
pluru$etybefmmemtafmpenpamdlanslosadlgaseﬁlanoﬁﬁ pe&l Aebveé two of
the rln n%e%%%Ehte TQ%&%%}I%%&Hn Jg £HétggEalﬂgkﬁd§%rtions.
ear refaine npri<i ng |n§ nmentary refa .
The pmetlfton§10afrrahg€d<mﬁtﬁé@1¢$ a@@nfifﬁﬂgrﬁ@n‘oéps f:@pperate in

| BOpnell? YS& J oI H {Eanshati, o8, bphueepnkhe ; d
prov%?%h&a%dﬂle nen€%%§t§%§ @c | osed p03|tTon Hhg an

tip gieAfead yare P h&“RBRSPEL U Q%Hé‘P?E}rtFr%?lt&O“incW%eélO& return
valvBoramesd retaiders cCOEPNising gomplenestaryomelaidiingry spigot

orti ns arr.ange on t t and r nepbers for .
porei PRBC PRl BN oHed & Forley | I 3RePat | oI et dgen PRESTate Ln
a subu;anuiahkyneobeselyespahedopemwanmapgﬂngJheand parallel
arrapggmégkuﬁﬂuﬁ?l¥ﬁea“§ﬁu%n%hﬁdQ§L Q%%rﬁl'tgr@fzgplipe closed

ortions configured alon at "l east two of
positing- rréﬁbelrseftﬁ:benﬁﬁ@@rlemaﬁ@aéﬁyS@ﬂgpﬁeppéttauomSng?OOPerate to

provR8El kORS: gothe ml t JH&WW%P:E‘? @ﬁan{alﬁom&mgagsda&@ in the
cooperate in V\)Erowdlng a nmelt assa

closgRe bt wedh wheAtt i Yfg Gt ¢ 3{.56 kbE § backflow of
meltakhargedtivBethe open position. The non-return valve
al so includes at |least a pair of conplenentary spigot
10 portions configured on the nelt flow portions that
cooper at e | BRI&AFS DESCRAPTIONy OF) FEi&l PRAWASES,
overlapping, and parallel arrangement when the ring
and tip nmenbers are in the closed position. In use,
ExempharyonpheRBrbanys sph gott sor PEeRS éooperansipg will now be
descPiO¥LdQidnspgetesedl toMeR Lhe ohRg AR WRWTBIREr Sn which:
are in the 15 closed position, that substantially
restricts the backflow of nelt therebetween. BRI EF
16, DESER BTEONeOF i EHEcBRAWENGS 20 Exerjpltaroyn embedinentsten;
of the present invention will now be described with
reference to the acconpanyi ng draw ngs, in which:
FIG.FIG ik is apatdeali ewafia t ypeweal thnpeghi en poktiing of the
1nje§¥§¥>ﬁm mggdfﬁg‘ Igaél‘?‘ll?e,parttﬂeal p%%citl'o‘ﬂn Yh@%&hﬁ@u%@ barrel
portion o i njection % machi ne, the portion
aSsemﬁéyuéﬁngngﬁge@a@pemhe hot half 5

is mounted con the stationary platen 16;

of an lnjeetlon mold that

FIG.{(s) 3A, 3B, & 3C are a perspective, front, and section
views, respectively, of a non-return valve in accordance with
the prior art, the section view is taken along section line A-A

of FIG. 3B with the non-return valve configured for injection;

FIG. (s) 4A, 4B, 4C, & 4D are a perspective, front, and section
views, respectively, of a non-return valve in acceordance with
the prior art, the section views are taken along section line A-
A of FIG. 4B with the non-return valve configured for injection

and recovery in FIG(s) 4C and 4D respectively;

14
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assenbly 38 engaged in the hot half 25 of an injection

nold that is nounted on the stationary platen 16; 30

FIG.(S) 3A, 3B, & 3C are a perspective, front, and

ection views, respectively, of a non-return valve in

Fic. éé&or?)d%mc%Bw PR £heDpASr ArPershecsedei ohtvnéw ipgd section
Vlew%akﬁ@ﬁ?dﬂﬂlﬁﬁﬂyl(HELQrﬁb£¥f?t@anb§%¥§Blﬂﬁ%gchgenc% with a

non-return _valy, onfiqure or_ inj.ectiaqn; )
£ B G o e el a e S otie S et s are
takemlembongeeﬁeﬂhkvelyinefPaﬁnonfreﬂmmn val we tihn the non-return

Valvt%gkenqﬂ] ong Steﬂ(;bt | E)n | neo(%? aéArli }:%?%?8%%' tE&?X%)a%% and 5D

respgenivétlyrn val ve configured for injection and

recovery in FIEs) 4C and 4D respectively; 40 14 FIG

(.s) , %5% méé & 5D are perspective, front, and
FI1G.d& étl&h e 'résﬁgcﬁ?veﬁﬁ PS¥SRERDhYF et GF ALY al v Hection
v1ewaCCG@®@mmiﬂMdﬂyZioﬁlJSﬁoﬁﬂb@ﬂmﬂEnﬁaDﬁethﬁ Q&@&Qﬂbnce with a
venti he ectlon vrems ar.e taken al ong secti
S sre i e N The fon-PifupnBegar v enlon,  cne
SectG@nhwyﬂwaiéKﬂ tﬂk@@tabnnandecea@meﬂwmawHHKXGﬁ BCsandR with
the %n—rf‘ec‘tﬂ%' \ff%h%e @o@r (gsr))re%A fc§§ l %c‘%lgg alfy a recovery in

pers pective, front d “secti on respectively,
FIG(gf écnéﬁdr@PUWﬁS@SP@éV@ﬁYaccordance with a 10

presently preferred enbodi ment of the present

entio sect Lon views are taken al ong section ,
LG |.\rﬂ T b ﬁé BB\ B the HORET et UFfr VAF9RL, @nd section
v1ew@0h&€@@@€d1&@ﬁyhnpécbl&bnam@tmeﬁowaEWelnn Ekﬁk&ﬁa@@e with an
alte@gthQere§£§8&i¥gﬁy o%‘sag 1%%&376 1g§enngn% [ egr%ectlon
Vlewﬁe@g@cmahﬂQ/akﬁhQiﬂéﬂtﬂqntﬁrnwa$v@ bh Eé@oraanwethnthe non-
retu@ﬁ valiter natd pey grpdi nent ., of . %f@hp£§§69e659¥§gt28nFIP
he section views are taken along section

and EPGFe?leﬁFﬁWeﬂﬁe non- return valve configured for

injection and recovery in FIEs) 7C 20 and 7D

respectively;.  FI G ) 8A, 8B, 8C,
FIG'ﬂgﬁsﬁgﬁti , %fbn§,%gn&r§eéi|QﬁFSR@%ﬁ%Veregﬁ%E¥rvép9 section
viewef a@emprcretverly,valive npnaceandancelwet hnanccordance with an
alte?kg%pggtl 8&BQQA@EQH?ogheh%nﬁ££§ﬁptlh@¥ﬁgglgn’iﬂpe section
vi ews are taken al tion'I'irne "A- )t
Vlewel @reSBa\}ﬁetrh atlr@qrc;w—ctrletrurlnm@mrel%c@ﬁf%@r ed@Bf gith the non-

retukr Al @GlAN ARG IRGAETS6H M & S)oBCGn@Nfe8Pery in FIG(s) 8C

respectivel
and 8D gespectl¥ely,

presen

FIG.{s) 9A, 9B, 89C, & 9D are a perspective, front, and section
views, respectively, cf a noen-return valve in accordance with an
alternative embodiment of the present invention, the section
views are taken along section line A-A of FIG. 9B with the non-
return valve configured for injection and recovery in FIG(s) 9C

and 9D respectively;

FIG. (s} 10A, 10B, 1CC, & 10D 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. 10B with

s
o
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FIG (s) 9A, 9B, 9C, & 9D are a perspective, front,
and section 30 views, respectively, of a non-return
val ve in accordance with an alternative enbodi nent of
the present invention, the section views are taken
the Yy SRt okl Vae SR IGRTECG TOB Wi RCLAE NG r BEGPHETY in
r16 (4@l veccanti gunedekpedinjeati;on and recovery in Fl (s)
9C and 9D respectively; 35 FIG (s) 10A, 10B, 10C, &
10D are a perspective, front, and section views,
FIG. (espetlmyenyjsoflacnom&reﬂ@rnayalwe perapeetdaace front, and
sect@%&h an %It?ﬁ % ?v% OdB%e%tn%ﬁ E%% re%%ﬂ%e in accordance
imventi o &FS&cti on Vi ews “are t aken ong secti
withl igre AlAeghakL@e ﬂ%&w@xmenusOﬁh@ﬂwanpm@ﬁ@mﬁ,vamv@ntlon, the

sect%ﬁf 'va%%d Y d KT O, g?‘ngeé*@£&ﬂe£¥néna -E Gesk1&0C118 with
and 10D respectively 11 & 11D are

the Poserieyestt veal F@orﬁonfmr@? sEe¥ti ém@r:ée@n' and recovery in

F1G (kgspect bvel ¥10ofreapRet-iketiy;n val ve in accordance
mnth an alternative enbodi nent of the present

invention, the section views are taken al ong section
FIG.|{isne B2A, olePEi G 12¢B wit A20t heraon: r ptuspevalive, front, and

A

withgran aaééﬁgp@@tl\f@e erﬁb@mme@hd ofselh¢ orpngis@ng, invention, the

secti8SPeLNe e Of518 MOMT /6L UED- VALY €] | Re ARCAT d@NEEG. 12B with
with an alternative enbodi nent of the present

the RN OHD t KBlV8e&ATdn dH&Ms BP e ﬂﬁ%@ﬁtép8ng”§%cf?6ﬂvefy in
FIG {ki)ne24- Anef 1BDGrek2BoMitR135 the non-return val ve
configured for injection and recovery in FIQs) 12C
and 12D respectively; FIG (s) 13A, 13B, 13C, & 13D are
FIG.dsperkpect iV, f oAy, @and3Dsegtéom vpewspective, front, and

sectl%%p%%kq\ée' Yo 5Bk 10N 1 ey %%!pv%et” r%c%%rl%”ci% a%%ordance

an al'ternative enbddi ment of the present
Wlthu n@l@nﬂl@ﬁrnﬂﬁé@ecwmdvm@m‘s arte tiaqter@raals(w@ skevephion, the

secthibhe Al Ofadd Gald3B M dhy fbecnon-rehurp-yabyerig., 138 with
configured for injection and recovery in, FIGS) 13C

the FHP 150 Heaspsety 9e|°3P“ BPguriag (59T 1447 efieonlzt?@g &regprery in
FIG(anelacpenspect vespkiantre1gnd section views,

respectively, of a non-return valve in accor dance

with an alternative enbodi nent of the present
FIG.-(isnvehibpn,ldthe 14€ction dilewsrar e t pkenpakongesecfromt, and

secth%%evébﬁsgfr%%ﬁ%c%&%é@fﬁqof 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. 14B with
the non-return valve configured for injection and recovery in
FIG(s) 14C and 14D respectively;

FIG. (s) 15A, 15B, 15C, & 15D 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. 15B with
the non-return valve configured for injection and recovery in
FIG(s) 15C and 15D respectively;

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
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the non-return valve configured for injection and

recovery in 30 FIGEs) 14C and 14D respectively;

FIG (s) 15A, 158, 15C, & 15D are a perspective, front,

and _section views respectlvely, of a non-return
With af GESTRNGR coPdance: (il t hran” t 6PnatiSe &nbdli nentiaf-return
valvbhelﬁreﬁﬁﬂirddh@ﬁﬂlemh t he §5r§@0&$mﬂbdmm@ﬂi ape takeN present

sectl n I|n A-A of FIG

vl et G GaTVL" CAIY gared PRFLTRf Bt LSH ander edBe? y barrel
assemblﬁqiasqflsﬂrandetﬁDomewmﬂﬁungﬂ w3 ciDETAl LED The non-return

vavaE%%% Pr{&\{l% Tkg E?EEE%E%QIEE{%%W%%S éQn}_?gV\%Q Lo be

reference to
KEtaﬁ@#ﬁréﬁhr?hGVEQV@arﬁ BeEbiLiaaned Wiltth 3cfew s6; a ring member

164, erNadiamart 20 sthhedpresenle th@V%ﬁ%ﬂﬁﬁ‘Q%ZShQW%ttm@:dd%flgured
configured for use in a barrel . assenbly of

3
to qaREIEI G ot Ho- macRi RERPET T not-f4lrh Begaresy and an
injet@Qonnglasdesion dd fi meibeic 4621 Wy chahs gorf hgyeedet®er 166,

retalned in the forwar rtion of t 56; . a
arra%%ed nenb reféﬁ po¥tﬁobly%agghng§ﬂpoﬂl grtﬁﬁﬁﬁ%nggplnd the

rlnglﬁzmbﬁhaﬂ6ﬂs configured to cooperate with the tip
menber 162 between a recovery and an i njection
position defined thereal ong; and a flange nmenber 166,
The 1bi@r (METYRK o %2 r QRPESFEPONE of St Ha Atz arenbedy168; with a

conlbéhlnﬂlbhefléh?Q nebemdl64. E thﬁﬁlﬂﬁmbeépﬂ§%% flange 173
conprlses a |ndr|cal with a conica

body 6
arrafifgfige 1 a® cyFPRdFical “SHf gof LT afge 178 fedbectively,
therapnangddrar otind aefigtwand ame WUQ}Sﬁ@ﬁb@m 162 are functional

portlgﬁgecgﬁ%glchﬁpgreomﬂﬁﬁ%qufggﬁ Hﬁl ?gf L& tHgi a screw

are tunétior |ons ncl U
couplliigedofrtamnt Hd r eur akﬂ@%&mg EDSEIQMI7@ou@IBﬁgt portion 72,

an oB@%&'%ﬂl@gnga@pébbgnﬁﬁ%wp%rE%Q%n7QQOa %GQEqu E %%r%%@n 120,

an outer di ng-"spi got - f|OMIp0rtI0n 0, aro
a TyRibnTe elnaegapr%f fet anitng p%%??‘érﬁf?Benbl@inportlon

80, el repmepentidalbopenrtbinol?2,8CGnda at R 1thapeked ppektien 582,
and a ball-nose portion 87. The screM/coupFing portion
68 is configured for retaining the tip nmenber 162 in
The EhexﬁormauplpogtpamtabnthﬁBsmsemm@ﬁlgam@diganSretaining the

tip Q&ﬁ%kgﬁdl@y %rea edjﬁﬁnﬁfkyg$ %ﬁ%&ﬁd %h%%%al Ion5§O and is

al rgning por
prOVr@eé‘orlwi gﬁﬁfé@llrfq)ra akealtglalthgsipdg thise eatlioponerther 162t of a

threWdbh achengihudi nal axis of the screw 56, and is

The aligning portion 70 is configured for axially aligning the
tip member 162 with a longitudinal axis of the screw 56, and is
provided by a cylindrical mating surface therealong that
cooperates with a complementary mating portion 70’ formed in the
front portion of the screw 56. The aligning portion 70 is also
used for similarly aligning the flange member 166 between a
forward mating face 57 of the screw 56 and the seat portion 72.
The seat portion 72 includes an undercut formed at the front of
the aligning portion 70 and a back face of the spigot flange
173.

The outer guiding-spigot-flow portion 110 is configured along an

outer circumferential surface of the spigot flange 173. The
17
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30 provided by a cylindrical mating surface thereal ong
that cooperates with a conplenentary mating portion
70" fornmed in the front portion of the screw 56. The
aligning portion 70 is also wused for simlarly
outey| ggafHYITRBIPPANGE Ot RBEF 12661 HEL G\éeﬁoéflﬂéﬁf\ﬁér o cooperate

w1thg§ilggmﬁl>_ﬁéﬁe5€?@f/ tll?r@le&cggty\a@ﬁ?@ggpm@tsggbwp@rotﬁtqram 112 on

. e Se portion I Ncl.ude an, underc

the Kngondpsal S 3B te Brohanho i s TaRCy EPaS o ati Ging  the

ringf meebef: tlisd spi gotntfiranges mﬂﬁgnﬂ&mtcmntm the tip member 162
i.di 0 0 0 ' d ng .a

betudghCLAg T 08L1 hORRAPLREO R 2leh s, BBRIEILNET BpdndoBBrovide

a spilp8L-Fhel Theg@lstvdrdi rﬁgﬁﬂﬁwlb%mﬁ@@ewbﬁqu@f i @hen the

rlngCBBRbQHfﬁéétQSCQ@p%h@thJ@bEBoﬁ 9@%@&%6ﬁnt@h% hﬁﬁ%& guiding-
i di ng- spi -flow portion 112 on the ring

Spl%éz;f%awprw t hé lfuncGmsi e §6raing HERE r%%gconflgured

alongewheanﬂﬁk|@lﬁ@mmf@ﬂ@m51@1|ganﬁatewdﬂwﬁﬂﬁafimgnﬁaheér 164.
bet. ween the in tlon aq%]th g cover

The 88%% 8’#& avd Stp&g&o R fspigot - ea%%ﬁi?%b%?%%ﬁ?red ko
coopasatescwibed mennnﬂhﬁfopé whensthe peongioesberidl64hat are

proviaegnaE %nﬁﬂhﬁ@tiﬁgh @Skgépn OIH% thﬁg %ﬁ%cgfﬁb member 164,

spi ' ow portion 112 ribed herei ter
descééﬁﬁiﬂgﬁﬁéalnélf@ﬁgﬁaﬁqcﬁnéﬁw@l rELRTT eﬁf%ﬁhﬂlgs@@fﬁa@é 6f4 is in

the tBeokkRg el ohb% ﬂ&ltTf@ré}%@rpgysQ@@@afpw% fkOWrovided
ortion’1 | so conf urfg% erate with

a
betw%ﬁﬁbéﬁa% FF%%%‘@F BBYES ® 9providedrrgot-tlow
portasaundoanfi nakdeipearmpett ien.of the ri ng menber 164,

descri bed hereinafter, such that when the ring nenber
164 is in the recovery position a nmelt branch
The passagewayriZ?B il (rioviwed ddedetakercraghfreansfere of the
splgB?rtﬂhl%g]elSla@d atnlgie Qwr@an %@ngf l% Pgét 'ﬂ%nl;ﬂeo 8l. The
e t1p nenber . The routing portion
routppgyinded iser weeh ésfﬁﬂﬁfﬁgﬂﬁ?Qﬁt@héoo§ﬁﬁgéﬁfW%Hbea spigot-

flowI@%ﬁﬂﬁbﬁti@@r]ﬁ@ceoﬁf1ﬂﬂ£ thpgf | ABEeB8l.16lhe wBOn the ring
port ogn 120 is conflgured to cooperate with

g. a
memb g 80t Fod s AR partTSH DLA ST (e 11 hgE neRBErdigd, o routing
meltwhensddgswang 1 7menbeetk64ni san n civike laggdver ypposibhomf each

eranbPLAPEOUAL0013 o 0Ul 19 - (ELL . Pasaganey, IT(CDENNERT) ol

appi ng portion eac ranst
dischadga gunb@ESOﬁéra@aalByespagedgaﬁuaﬂowelﬁhzstlp flange 81.
di scharge grooves 84 that are arranged along the tip
flange 81. The tip flange 81 arranged al ong the ,
The Féﬁa%ﬁ?ﬁ@eléﬁgﬁﬁféﬂgﬁﬁea FpY ﬁﬁﬁbéﬁmf621§€03ﬁ6§§htﬁé the tip

membEOr Wy ¢edalddHgrper tidvaie t&ealhPng portion 76, the tip
circumferential portion 80, the tip tapered portion 82, and the
tip ball-nose portion 87, on a back face, outer face, forwardly
inclined face, and front face, respectively, thereof. The
radially-spaced axial melt discharge grooves 84, of which there
are five, are arranged equiangular-spaced arcund the tip flange
81, extend alonyg the tip member 162 between the back and
inclined faces of the tip flange 81, generally parallel to the
longitudinal axis of the tip member 62, and through the outer
and inclined faces of the tip flange 81 to about the depth of
the routing portion 120.

18



1¢

20

25

30

35

circunferential portion 80, the tip tapered portion

82, and the 30 tip ball-nose portion 87, on a back

face, outer face, forwardly inclined face, and front

face, respectively, thereof. The radially-spaced
The akPAFAREl tZHi BNdGePr53P8s B3, COPPRFiEdESvhete i wWith a
Comp‘]Jéfr&antaﬁe_f af ¢ anged egua@ﬁgnba@o&m@@d m'Olelch;t_rli@dtba a front
fac g ext %n ﬂgégi ) ig %GZf t 1 of

e b hnaSabEReRi o8 thces B EheSt FBS FRRyeTar Fravel o
the qenEIam¢Wb©ar&6HelWhamﬂuheIimmwamdlnataHMLBgobothéon 76" of

e b t [
ve [ERLETRERLER, 207 LY U e S oy 0811l D) ey
Wﬁﬁﬁ|¥@Fi&ﬁ%ﬂ%n992©lom87ﬁupfoﬁhﬁr&lMHmﬁmﬁm@ porti ander the

1nfiﬁéd3¥¥3¥a£§§ mkM U e§@dﬂéfbe§@fp$@ﬂgﬁégé& Ferwakd the non-
retalg% po t|on 7 defined on a front face of the

erto64° Voﬁjﬁ?nFPFﬁélPﬁe Por wied FFa%El ¥ the xing
memﬁdmi16mglﬂembeﬁtk6¢edﬂvﬂrﬁfﬁbiiﬂﬂ@ﬂdam@tahélﬁ@lt passageway

porti o f9t ri.ng menber 164 is forced to
L7 q‘ageqtﬁgacghﬁﬁ%ngﬁﬁgiy%j? Swdrd retaining portion 76

of the tip nmenber 162, under the influence of the
The'H%%mé&ﬁﬁ%H?%ﬁgﬁ%q Qﬁﬂ%ﬁﬁk%%%?%y ékﬂggﬂgp %&yQmelgured
e scr ring

val ve 160 by the rotation of t
Lo crgmisee tee M Lt ithS e iredokse fd fhicorm Sard Hél I‘Félet alignment

of ﬂ%sagﬁV\/ﬂﬁémblaQ Yo (hiekh béthe1lTiBe 179K5) bsroBgN. 1njectlon,
The di aneter i p_circunferentj al gortlon, i S

c&ﬁ‘lp%ﬁldedpotrgleaopg%at% NG t hRE hePhhr TP DorkP 480" o %7 both
funqxxmmntwnp&besakngem&ﬁe oéltherd i proeobenel82fWdd the non-

rrel, ho ABA . ect 5 tQﬁ taper;e
retqu?ﬁ%&ﬁgé %O g t he ba ﬁ%ﬁﬁ?%%n}lon 74 ofh Fur&icon 88
to pressurlze the nelt in front t hereof as the non-

he I8LH nm@%5@%1§@4'3 oruar t.he; bagyel
Hoe bore§48A. he r|ngC%§%%§ge£6£M€ogn§Fggg an éan34a An outex

le%}&tﬁf@&ltl&% G I 4 retink e eﬁﬁnaﬂagubpaege 9d6 i6f amdigured

£0 amﬂulcaﬂrosbs)m 94th§n00€ﬁé gw=etelt Opbit cd@sebhdM tHi Rooperate
1 the zgrﬁ bore 48A and.to coo eratﬁ therewith to
ST (s 8 r{'hg rebEr 1649 ad™q SfcedPtdt 1s forced to
tranﬁﬂaﬁel&heﬁ*@xe&l@mglﬁgﬂnaydwmnwamw.am@adummdion. 25
The ring nmenber 164 al so includes a piston ring seat
95 formed as a circunferential groove through the
The guiter memetint kpéntilab lsgitdes 96 ettweenrihe ends 66 formed

as 4 heikingreeeber ;164;-Jhe pLat-a0gn! 'tﬂ% S§§£e95 dlsfcumferentlal
configured to receive a piston ring 98 (w thout

surfagh. (Thda'oten an oubRHSs QLT 46 99Tt RHBOHT st A rﬁﬁﬁ piston

ring9&eat 95 is configured to receive a piston ring 98 (without
a sub-ring 100), an outer surface 99 of the piston ring 98
provides a seal between the ring member 164 and the barrel bore
487 to prevent the bypass of melt therebetween during injection.
A plurality of pressure ports 97 are provided that extend
between the forward retalning portion 76’ and the piston ring
seat 95 for the purpose of pressurizing a region behind the
pisten ring 98 with melt, during injection, as described
hereinbefore.

The forward retaining portion 76’, introduced hereinbefore, is

provided on a planar front face of the annular body %4 and
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30 provides a seal between the ring nenber 164 and the

barrel bore 48A to prevent the bypass of nelt

t herebetween during injection. A plurality of

pressure ports 97 are provided that extend between
funchenporifar 16t af Arng Perricont 77 = hnaft fdepi singh wehger 164,

alongedhe98ipohchBerpunposenet PHESSULTRY Bokediion .
behind the 35 piston ring 98 with nelt, during

i njection, as described hereinbefore. The forward
A repet alentiangipeisiean 1/6f podtitdrodiu@edi hecennbgtoed, alsng a rear

. r,ovi d pl r front .face ann | ar ;hody..94
1nwa§%g¥ 1§gP%%§?ioﬁgH%% IléattQ%e ?%é%%%g tra@%l 9? T% reax
retaihagamerbeing6portaloond X' hel 1 i pombhdpered 62¢ cnppethee with a

compﬁ@ﬁ@}ﬂ%é)fyp%atﬂ %tf\lﬁ% é@éﬁirﬁ%nﬁo%%hn@Oporp'jf@splded on a

I's conf |gure alon a rear I nwar Iy t aper ed
fronf:ac%aqﬁ Che ﬁ‘ﬁulfdrartﬁ?dymgﬂ‘be?hel@@ar for "both limiting the

backwakalﬁkage$eaEI@gepeﬁhgome&gerlasqoaﬁb@@r@detalp member 162,

te with a complenentary rear re i ni ng-;
and COBRELAVS WLLho8, OGPl eTEDLay. heal rEL!NLngrseallng  oion
posinmnberab@ﬁixﬁopr@mi@elanﬁhb@gs@he EhhctMawebétwm@m o@he rear

retatlﬂ anﬁ O]Tﬁ:e&Jlog tg g‘gﬁe%er é]@g% i}%o%’qued on a

arra rin tio
hardpégp@n@nmaéﬁélﬁé 5Bovpdém§rﬁa@etééalreglltll@@pefbé:m@@@f
The rear retaining-sealing portion 90 is shomn as
bei ng provided on a hard-facing material 78 t
The |ﬁﬁP%€e FﬁéCP@§?F?8ﬁé§1théPééﬁce15thetpﬁneﬁnnUlar body 94

provéteesunfenent i @hl@m@a@m@cﬁtwpmanmﬂcaﬁlhﬂdy 942 introduced

i.des the gui - Spi_got - fI ortlon 11 .
nere RS e TR arD Ru e g B MG SpHof L G ises two
funcp@pnaénSmm2poenppnse$hamo1nﬁ&nd9|mhals@ubop@fﬂb@n&ub portion

114 BRA A1 REkHOe. bheasplgolrlhow sub:partion, 114 and

nber of axia gU|
splgot fl ow sub-portion 114 is provided as a narrow

The C%bh@@%h%ébwba@ﬂﬂﬁﬁﬁ%ﬁﬁ%ﬁﬁndﬁhﬁlQﬂQ astoryeLd pPREti AN narrow
inner circunferential _surface _of the annul.ar

Cylliaéag,c@& SRS PR GO TIGW S UBLPBFt Fonf AR POTtion of the

mne@onﬁgunﬁﬂetencmpera&emtéh @fZ&m@anmraxar)body 94. The

rd portlon of th ut.er i ng- spi got - f
1o PRRR B kb ToR B bt LGP 98 (et ate with a
Compﬂﬁmeotaum ﬁmxwandnpoﬁﬁlsmowm|hhd4@ht6€ gwhdnnphepigot-flow

portibRg TTBTher &@éab§ls§°rcegﬁ%859 EQQl'UM%?t%g” tqe injection

osition, the spig OW S portion 114 _
POSlgéPﬂ|o#¥3|§h§W§ceﬁnlﬁﬂ@ -a efoseinprsphbed,ring ~member 164 is

forced into the injection position, the spigot-flow sub-portion
114 {female portion) is placed 1into a <closely-spaced,
overlapping, and parallel arrangement with the forward portion
of the outer guiding-spigot~flow portion 110 (male portion), the
tight space {i.e. very small difference in diameter) between
these complementary spigot portions 114, 110 functions to
effectively restrict the backflow of melt therethrough.

The axial guiding sub-portions 116 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 formed through the inner
20
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30 overl apping, and parallel arrangenent with the
forward portion of the outer guiding-spigot-flow
portion 110 (nmale portion), the tight space (i.e
. very smal| difference in dianeter) between these
L QAR P SHGG Porti e PRI (ot (G REng £rom 2
reaﬁi?dgﬂid@lyhée§pf@ﬁt fh@wFaQbﬁg@thEngﬁﬂﬁ and thra;gh a rear
ere 0 35 The, ax i di ng sub-portio
fac%ﬂ%fc%ﬁ .3%?%& aI&Wdthg‘i%ﬁn'9§ﬁgﬁ%ﬁe?5%Y?§? the cranster
portsynfsaceéldf iERWOdwﬂ&dmmheaedn@Eéorand Thongixtiwdi nghkging sub-

porﬁ?gﬁynhf@ Qﬁﬁbgéﬁfhigfeaoeg'EB?E@?E%% &4 $n®ﬂggcomplementary

mbers are a resi rmation o
OUteirdéi‘HJr%Jang oL Eefut BFgul Bprspaced fard dretiatelyr bbeesing and

tip fn@rﬂ&d:si hraugh trrhtﬂ:ddln%{m.aa_o acilrgcri#rl@‘rﬁf e ide SUHAGRMber 164
the an ular ext endi rear e

ody 94, of
rarihe G JOLLA O S 5% ¢ FoR ATHDRRA oAl GGGH R ddie iniection

andfaeeowéryh@dﬂﬂuﬂwmsboﬁy %@rfﬂ&rgﬁ@ﬁaes pﬁﬁ%idaxthe guiding
sub»% %Qﬁo w(ﬁ%HtéP S%&& IQ%& g%e? Qeg%bﬁb redc%%%ﬂementary

i ons 6 are“con
OUtG@om@WHWQMMQw@m@rillooutlela closely spaced (i.e.

verﬂn@n@lﬁg c@@fgﬁterﬂcdeoerQﬁth@’ce]r]ﬁo O e'Hethn the Ji 'ﬂ%dlng and

a tip menbers 164 in nutual axia I gnnent  as
all%ﬁ%ﬂ?rﬁ%ﬁm?h%éh bﬁrﬁﬁﬂ%ﬁﬁﬁﬁrEPaﬁﬁv@t(ﬁ@?@lﬁgpfhbnbéﬁ3 The

provh@ad@et weenchbe mmlemgomt and ¥ e¢RMeIEPOShb| 09&’1%' "and  tip

rth de aX|aI U|d|n 10 sub-portions
memb§%§ cgi?igéggd ]ﬁ’a?%%ﬁﬁt?hé céﬁﬁf@ﬁéﬁ&a @atoEPgrSHQIQOt_
flcmgysdbngospngot Il@mumnrbba& 148 |aﬂfgmleﬁmﬂyesgaged with the
clos %Pes a éhegFBEgEgncf %waﬂall %T) ar5§ng€ﬁ§n§§udlng—

. i I'gni e referred to
sp1gg il rﬁ>g>ift|1t0n 123. 'Emé%fe;mm_‘@ deofsarser nmingyfdn-return

valvﬂe231@@t\é@c%n ¢Hee L4 R8@nd nt | Phd SpaeRRer s,64, 4%@2 such that a
greatly assists in assuring that the spigot- flow

Compé’u“ﬁ“ﬁort‘?gn & i svabilet t 04l i gri*andSERgHge 5/@ t hiphe directed
substlaoselay-lspacednanp E‘Héﬂt.r@éM foraardd: eor ticen dAfmd-pigot-rflow

ui di t-flow |on Preferably, the . .
portgcrem?g% Sﬁdqﬁhn F%?u $§IV%£266 grég%bﬁ?gbﬁieauﬁﬂlng sub=
porttieesbaniél boret8A siuch tiatcear 206donponenttioftt e moderate
£ri MRIGht f8£%&h%§058ﬁ' o28ebd AASELEL, SUPSIARL! At Yorion force

nor mal et ween”t he out'er gui di ng-spi got -
betwsent |t<1531$ FrOwafmehd arivp dvdiiérs 162 tama st Hd Oaxildlé, in addition

to &naﬂlpgosy@edp%%&w@@% 146 of i thenr ibRggmeaher, 164-84Ch 95 ang
h ghn%gerate friction force i s generated

the t%%’?lé% twWeeR. “He fRPEEROR it cBa28TBébwREn e face-secal 91

betweenplterentaiyl g i Dgy post & Onsnddea L6y poraddhti o0, 907 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 flange member 166 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 aligning
portion 70 of the tip member 162 for aligning, as described
hereinbefore, the flange member 166 on the tip member 162. A

rear planar face of the annular body 92 provides a complementary
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to that provided between the piston ring outer surface
99 and the barrel bore 48A, assists in nmaintaining
the face-seal 91 between the conpl enentary
retaining-sealing portions 90, 90" by working against
matlﬂﬁe%‘?ﬁa%%s it tengsnfoInvREnta i FPRASHINCELIBD the screw
matikbngaoenger it dddidadnidpact cangl asehher§CcEemti sortion 727,
Sadaenl y nJgecel erat ed %t éhe end . of i ?Lj ecti %g Th% h .
ProviPaHRg 8 nBnbeP 1662E6nPri £8§ SRAAARY! ar BG8y g2 with &he sea
portépaci’ig fdnange ponthan I erapectengréipmibhetbagetok flange
membgrt%%%r%%@f%% Hﬁgg fafﬁetgggggffaé%|d¥“¥he annular body 92
circunferential surface extends across the annul ar .
provhddy 92 Hred prv9tdesingcoapkentnt amprdliagni ng?0port described
nere{@bekRat, i s onfigused 4 copperat epwi t kR AdONI PPh  the
ortion 70 of the tip nenber” 162 for aligning, as |,
compdgREPEBEY  MFEESIMBE o758 L e B9 ARy mefber 166 OnrtRg member
64, E_hgtﬁen’@ﬁljea:ﬁgonApé@iltelah,pltanabthac_&m@ft B:h@f arauhard travel
ody .92 provides,a_c engentary . 21 mati.n e 57, .
of tfR¥ing BERPGuPAdre Eoopert & Frth The oored CRarINg (oo
closkacen&7 med tposa s Eanengy a Icohpl effbat arymskeateporty ometaining-
- l.dedonga . fr £ ith aci-ng .f:lL.an
S | E e e e
is gseapeR| | btatthy thecPTange S weber IEgrein a large gap

thertbBeEgBehVWesho v Thesf rant 68 0f thecannyhasabofyy 9277 that
rovides the retaini ng-seal [ portion 9 descri b

. P n 0 d
intepgparfbefore PAHaCT s %oﬁ??g@géﬁe@o Rg6pet 3t eb%’”t’ﬁgt hge non-
retueanpleienrt arycd et ahai ngheealralg postaec: 90paebattheays 1778.

ring,nme r 64, in.the injection position, to h.
Pre b AR Ty e oot S ) vat 40 01 SPRB L ng herior® BA S ©" @
hardt-dafonm aaftacs-sdeal 8 91Thhedewinehefi .of tled oBeathe mehber 160

is %\@ﬁé/ %?},IOJ%@ cnn! IRNLA Y- L £ BLRENGssSealiN0¢ hat an
rtions 90, 90" also cooperate en the ring nenber
annuied JaP af pERGEd Hhe e trecsy P YO b3 t Porisaer Bp hsageway for

the E@&Q@r@apas%ﬁgéeb@ Ween mpn evdes nan rarear, i nl et
passageway 177A that 15 interconnects a portion of the

barrel bore 48A behind the non- return valve 160 and
Witht he fawldndar anchFpassagedays 6B77BC, Rrefer abl ypntheturn valve
r.etai ni ngssealin ortion 90'. .i.s provided,o '
260 (it AT P s Rt L S il Podipent of che
presgebernde6t 1o dppr ebpabl yihrdr r dwer coh@hgthedbdrael use in a

barrBQr §=48AnSuchd hat an %Q'%E%%z@f 92R: hQ'MBAhine 10. Th -
arl:t geresbetvveg pr,lc;t\;j;fit de a n%a t passrggewjéyefor %ﬂg ¢ r,lon
returyr \ieir-d passage SofVathe feltldbritry FletovRF§VIWPRALY described

and reherenceit:e FlGrdisndA 6B, BL;. &FD 58, nopsretven & 5.
Acco%%E%%ly, only the differences 1in 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 260 includes: a tip

member 262, a ring member 164', and the flange member 166.

The non-return valve 260 is an example of a reconfiguration of
the complementary spigot and guiding portions wherein the
location of the spigot-seal 122 is moved closer to the face-seal
91. Accordingly, the ring and tip members 1647, 262 include
complenentary inner and outer guiding-spigot-flow portions 1127,

210, respectively.
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260 in accordance with a presently preferred
enbodi nent of the 25 present invention is shown that
is configured for use in a barrel assenbly 38 of an
i njection nolding machi ne 10. The non- return val ve
260 is very simlar to that previously described and
In Showe Wddt aief er@m&ﬁr@flﬁi@n%pl@%t@om&p'iﬁtlon 1127 is

ccordi I onI the.di fferences n st ur e
cont e oo Y R ko e ot B anF S e Sebfaag of the
annu%artbmﬁye%iur@sdthamprasescownoﬁuhcth@halemmmypnﬂﬁxbns that

:anlh e bee 1%10\&9%1%W£g%b§8£€{890%14”“f‘£€é3 ﬁrgJ %gfsf axial

€ non-return val ve udes
gul@iﬂﬁrﬁybﬂﬁﬂﬁﬁ1Q%M-11%nd T%eaﬁFam@@dﬁﬁﬁbéhelﬁear@@fﬁh@hlft in

the NOF-A€isH Noyakywe %@Q d%*%éé@“ﬂ@&e fhed@relative longitudinal
urati on of conplenentar ot and

recon S |g
exteg 0‘?%1 9B%rtfi18ﬁ§lﬁﬁé‘|leushlﬁwfql&é’a%|%% 5 the" were changed.
In $prgbbrseaktd2?, |Stnmve_d>rﬁjmﬁﬁtrmaq tagtéaee sealthdl.guiding-

Splgoccc%rléalengsl}/bmﬁoﬁlrInngl?ﬁ]d 4 15P qpﬁ{or}ger whergas the extent

enentary | nner
of  diedi mg-iggdi gor+ifdiow penti-grs tit2ls, 14G’210,s correspondingly

shoﬂﬁgﬂxﬁﬁééﬁ%&&n§¥§|ntﬁ@rgpgﬁ ge%QJtud%h%1 IMNELen shifted to a

I di ng-s | 'ow port gured across
f@aqINQQWﬁkQHC|?Eunﬁ@?enﬁgﬂg%ﬁwg%ﬁ% dﬂﬂrﬁéﬂﬁﬂﬁmlailﬁody As  a

cons¥hueai@d COMPhsesciMydunghi onal sURTPELLLEASHt KAt Bhe inner
gu14%ﬂ@%%%36§>8 Hg)gé%hpm/sugﬂgprtlgp 114" "and a nugg%%g& of the
tram&ﬂmnmpdiuﬂmdﬁ 338’tIGEﬂﬂMHﬂIﬂMWUMéIdﬂbdﬂﬁgﬂﬁéﬁh%ﬂn the axial
guidﬁﬁ%%f%%ﬁ o@t '%gﬁkggggtﬁgzgﬁkﬁﬁé%ﬂgQ} o dﬁqf%y sqq¥tened
further deta|I t he | ongi tudi nal extent of t he gui di ng

The Q%E%&98&1&59§L§ﬁ9g89L5k8Q %ﬁ%tloﬁ MUGH lQ”QSEf ﬁEgasacross

t he exteént e axi al Su -pOFtIOﬂS
the Oytcds Fard ey Snsh6rt e TACEo |@g|cy’lltnr¢él§ﬁilg§tplgot flange
273 POt qrzsf Fﬁ%vﬂ@%@ %ﬁiofutn@dft G i@l sree;a:rlo@lorotfl @M cof: z_@?emﬁ)er 262.
Pl ot OoWw. S rtion uence of the
T FRaRGEE T TRE AOR FGOF A o oP CHE ANor L8 e operatt in the
samegma@m&g @ﬁlga@wMammlgo@@smmlbbE,,w&h@du@n@HHm@um@ the length
of 3% e Soré 1%.}951“ EF%n‘gB%r R té QLS) ellise gg“?f Peghelfén% mempber

groov ween t he axi al i ng su por I ons
lear ar(éSam@@S@@”ﬁdemW@ue@glwlesh@rJteme@n aTlde regtoeery positions),

it ﬂ%“d@déhéﬁ%ﬁﬂ%oféﬁHﬁ@QrEh@nlgﬂglt§d§QQi'QHE@QtaB%O%ﬁe spigot
20 the outer circunferential surface of a cylindrical

Flangsi got® £ | aRge COPPEARAL Livs irovrakanhr Gdnd-lze cuter guiding-

splgmtd-fSW|mmoiort he1bi mAenbee &%tln@ phecextent2d hat front

% nonlw%égé&%%ggetg6ghgsc%% eG§§¢1é§béﬁeof the transfer

thereo
portions 118’ . Accordingly, the spigot flange 273 is narrower in
view of the shorter transfer portions 1ie”’ described

hereinbefore,

It should be noted that because of the increased length of the
routing portion 220 it was also possible to move the inlets for
the piston ring pressure ports 97 directly beneath the piston
ring seat 95 on the spigot-flow sub-portion 1147.

The other differences in the configuration of the tip member 262

are not particularly relevant to the present invention and are
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same manner as previously described, w thout changing

the length of the tip nenber 262 and the stroke

| ength of the ring nmenber 25 164" (as neasured between

the injection and recovery positions), it is
merehygcddd ey 1ed 1dRarrde THET oRfgFE Uel Mal2 ke bhenes They include:
the i&@;uﬁ@tatlfol(rjlawe t%B,tl@ﬂdpccmmm@ntéy tbelgﬂﬁaé af ttibeplanar

ut er, gui di ng- spi go w.portion nd the routin

poreSBhy Pda Uoab F10T 18at EOEhGPAGr PSR i pords oRtebLghan Of only
fourcharnge dnsteagth qﬁxﬂh@mir&hsﬁestaadpowflﬁmsell&hmi that the

c1rcﬁ%%8g:g%1@gﬁe the spj oo 5%%@% 2 Sga}agc{oy@rcbageaate with

| ew O orter trans Ortl ons descr
the Wermianbepore. 48R shoul @r@@l%@@damfatacb@cfalﬁ@}of gphdance for

the kNGraReRdd engt hiofe theor 3§e@9ﬂfé<@9g@€’éh| PRe220nhtirWasic 123
al so possible to mpve the inlets for he piston ring

betwgeasétife CpoFt §767 “dPr BEMPS Lhenddt h @ﬁ@ piston ring
seat 95 on the spigot-flow sub-portion 114'. The ot her

di fferences figuratio f the tip nmenber . 262
With,gedFgs ﬁ%ﬁfaa%t$£§1§?r ng|2§anﬁcf %hﬁDprgsenP return valve
360 umwew@amdanutzwxih2&%n@l@¢ynatiwsteabcdem@ﬁtobﬁemhe present
1nveﬁg§%th§SVQQhﬂhﬂo@%atTh§¥l f$ &ureéhQX%;uﬂ%@t'QH QI barrel

portion 81 as to de"a ti anar g tion
asseggliyn 39 ace on tlnéeﬁaupnnégréd@m tlh%ﬂb*féﬁ/l 59 onTHE GRIMy return

valvkodkonelt dirschange Agr %V%a% pirRstiead 19f dfelsv;Q,lb@rm and shown
that _the 5 C|rcunferent|al rt| n 80 i

withe Zf§ShiEd t bOcodferdt e 'th Bt he“pary e Dboﬁgcﬁ§ﬂ9P8FY' only
the prawvi th e @y admtiSHKﬂcﬂumdanaﬁdfObpdﬂﬁiﬂdﬂ)nbﬁbeéen th

e

2 t e ui.r.ed giv |n 2
enooBafabli” ia T Ehg el MRS Far U135y het R fommon to
bothr efdrehicetto: Fh@re (5pelAYiTRn 2G,migl D, rfafwoemet oppbers. As
befo%@lv he3qporllﬁr@ﬁ91q{dégfgev"'3%6 Q'?lcqlutcﬁr ata{ V@l member 362, a

ment  of resent invention is shomn that is
rlngw@mb@a”r 8&%0@%@ it sa dgareseragdénbl y 38 of an
i nj ection molding machine 10. The non-return valve

360 is very simlar ta that evi ous descri bed
The Spgiri SO 08 6r SEdnad POCETET (SYTEke S5 baete ghouration
of #eeordimglemeromdyy thegdicf f enencesidimest poctivesangherein an
acaiPRerahl Q. hetween t he,, embodimpnts, Ll be.rexLeved ong vig
hon o Bt nt's

A UT 65 are enbo
memblkave bEeh gi Ven siimivkdni atefler ericll anarder sthas fb@ﬁoﬁ@al 91.

Accotrl&ein@qg( reEHén ﬁ’ﬂ{@/em%ﬁ%e' ncb G'Qeslncf"iddeps gﬁﬂbe{n§e§g faiding-

menber 264, and a f| e menb .
SPigRém ﬂ@Wurﬁaﬁﬁhﬂ@ 366%rs éﬁ@&hé eexéﬁﬁ%ef%ﬁng$f” 362 includes

compl@geRftlagur td:Oncuter spigot-flow portion 310 and a forward-
outer guiding-spigot-fliow portion 311.

In further detail, the inner guiding-spigot-flow portion 212 is
configured across the inner circumferential surface of the
annular body 94. The inner guiding~spigot-flow portion 212
comprises three functional sub-portions that include a forward
spigot-flow sub-portion 215, a rear spigot-flow sub-porticn 214

and four axial guiding sub-portions 216 configured therebetween.

The rear and forward spigot-flow sub-portions 214, 215 are both
provided as narrow cylindrical bands that extend along a rear

and forward portion, respectively, of the inner circumferential
24
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of the conpl enmentary spigot and gui di ng portions
wherein an additional spigot-seal 122 is provided
between the ring and tip 25 nmenbers 264, 362

nnedla cen face-seal 91. ccor di
ST TERg g RoRREr 1264 "CHGI Gles 1A HRAer 296 drgere Spigot-low
sub-gpirgatnfsl oWl por tioh 2123 andifthereid menbesepd62te with the

i c ]| u spi fl ow ti
condiieRy CUBLSIRILALY LaTieputel SoLOtiClon o0 g eoe
forwgrgd-o’@ern ﬁuﬂﬁﬁ@gqﬁgygqt flev | prertion 311 to  establish

splggtaL@lelaqu@Izgotmtelr%we@%telnow%# the rq%f hawed @@40%_% in the
inner circunferential surface of the _annul ar dy

mJeg&l@*ﬁh@q%ﬁé@nguu%rwglasﬂs@;ottw obFpbr £1fn FEpard SPAght- 10w
sub-gomibses three busct hewal c@@lfi@@ﬁ:teldoniot haboprelatde aith a
rward

-fl b-
trans%ertpqﬁp %P'g? S Eegahéo%b %SHE$S§UI&Fﬁ€ECtlvely’

oW Sub= port Hon”
boths@ﬁ mhﬂmbﬁsmﬁk&axﬂﬂa@ux@dtmhetepemambar 37he ﬁearprov1d1ng

a Eﬁgkgfgﬁﬁrgnﬁp'QQt EBQWL ICgﬁé% gia%%%ge ?éar§7 3770,

provi ded as narrOM/cylln that” extend a
respgcEdyelyo éﬂkﬁﬁwetﬁfpowb@@nthﬁes@e’tﬁW@lﬂ?@rof?@t‘lhels in the

recol/BRET %bﬁ%ﬂ@ﬁergﬁ%|@bnf%@uQQ%E%%eoqfth@et%%%%k%& Bed¥ion 319
e rear .an

rwar, -1 ub- portions
and ff&tlQ@SPSFElE’Bn??gu%ﬁ 5 c%&ﬁé’nré ECWPER LR FEoT
conpl enentary rear-outer spigot- f|OMIp0rtI0n 310 and
t orwar d- out er U|d|n spi flow Lon 311 t
The é%?% iiéﬁléj' S bsgaF %E %ereﬁ%?%e 34 gHr?é afong  tne
lnne¢|nglﬁ§nméer26nlaé |ﬁutﬁece|nyéctﬁ@umrxnaﬁnqwm arcuate, and

longPkTuhiachyy e Heai andefoeyard (spi g _
Ongsub-éortlgns 214, r“% ar e c%%flgﬁgédP%%é%g%%é?%%éy exﬁendlng

merbg TSt raRef & FOPEPBA 319 arfd % FOuTPRE Opor ©F ort 320, identical,

equ1&ﬁ§ﬁ@@kk%95¢ed bota cof éﬁ&&ﬁxﬁr%d%éW%QedthBoﬁﬁﬁ tiBe inner
Eb g for rovi di a transfer g a routl %
i el PTG RLeadevay T3P PE, STIDLE . ariudpect Poelly, P0r | Shtending

betweher ebhet weenr wheh f¢mwar@gspE@®EFf264 Bsbinotheons 214, 215.
Eachr%§¢v%ﬁg 5&%§$OB}B%1%%QfIgu%§%§%%e9f é{?% g”%ﬁ%r Chat is

ion 31 ortio escribed
Confhéﬁéﬁdafﬁ%rco%e%@e axmélh guiddi ﬁgr‘s@bdpwteonguzﬁangréplgot—

flowcﬁﬁﬁhﬂHﬁﬁdBPionghéﬁethbnn@ﬁmf'ﬁ&Hﬂé?rg%ﬁ'QJ sy f ace Qecovery

four narrow, arcuate, and longitudinally extendln
posifdpfer e fHENDNgi MifdithaPF§ReRt eidisig Sviehber & awéeaebetween

thatl eshdeak sot htheef or matihed<0f phedkgedant 3eal, with the routing
e <SG 2 Saced, and atcuate, aroptes LTOUIN Lhe 11 v
conf94urext endi npoperate with the complementary forward-outer
guiding-spigot-£flow portion 311 in a running-fit 123 to maintain
the ring and tip members 264, 362 in mutual axial alignment as
the ring member 264 translates relative to the tip member 362

between the injection and recovery positions.

The tip member 362 is essentially configured as tip member 262
except that the functional portions between the seat portion 72
and the routing portion 120 comprise, listed from the rear
forward, the rear-outer spigot-flow portion 310, the transfer
portion 319, and the forward-outer guiding-spigot-flow portion
311. The rear-outer spigot-flow portion 310 is provided on an

outer surface of a cylindrical second spigot flange 374. The
25
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between the rear and forward spigot-flow sub-portions
214, 215. Each of the grooves provides a transfer
portion 218 that is configured to cooperate with the

forward-o di ot- flo ortion 3 when
secopfe SPi G nenetiod s T T T e SHGary S BOSTDI Gif the rear
spigdeffhong auh%ﬁ@rbtamck&p@ssagmw%weﬁﬁﬁiétheﬂebe&m&emd spigot
flan%%a%7%onﬂgcﬁécgg é£a9§£ ;}%a %Z %?ﬁrkhat its
passa 3 e aX|a gul

routin
backsubacp@)rtpm*sm% a¥ e ponfemured ttdscocpertat @omttlltpnt he2 for

reta?ﬂﬂﬁbeggnkﬁﬁy fﬂﬁ%@%dmgﬂﬁgE 2@%'md%ﬁ‘%%éﬁgb§|9Mé rear- outer
tion 311 in a running-fit 12 23 to maintain 30 th

po
Splg@tﬁ’él%‘ﬁdpﬂfﬁlﬁé‘nﬁ&% bB4logsdern ﬁi&le@élat%yaladjacem a rear
reta@hi@ﬁ%@&l@ﬁg thertidg mwembes s 26hd r anshatesmegbati V6. The

th d
forve BatORr o DU EE Bs oo eHe e Lih T H ol aMfouied on an
outecordfurflaced as ta pcoyBribeiri262 Bbrekceptiddiat fihege 373. The
¢1-s{UBGLLODA ) PRLLI 97 belEeB L, Sen) PAEL Lo 72r30036> such

utin rt 1 oNn 0 co rse I"'ste e rea .
thatfoﬁﬂﬁrdfotrl"v@ﬂdea?ﬁl-t@t}t erg@pizg"cﬁ é‘rEPJcﬁ/@tpoﬁ']tQ‘fOn Baotieme 311 is

loca%é@n%ﬁ%%ctﬁywﬁéﬁbéﬂﬁ +aad feH N A-PUt €F ward spigot-flow
| ng got-fl ow_portian 11. The rear-outer

S
sub- E%Fﬁb?“fgg\% pBRE 6nf§%t §a[5?09ffdéaeoﬁléﬁwépéﬁpér flange 373
is lSUE\f:éﬁeaGf]a@emd Iand?fdrwrcsmrslﬂ’l@o@mf&ﬁﬂge?3’74©fThﬁe ring

5 ond t flange 374 is .about the sa
meno€p 28800 SrERl S 1 NTSnatfrt g ha e Erhbr D, POSition.
The thenséeon@ospugat319|angé1&%tad;b&ﬂwﬁ@@ al bngnt héatepof the
secoH?nJ%E)re i o2 §P éh§t7§ t%orbgcﬁafc@ccefé)é@v?gesth% F’Pﬂé@”splgot

seat IOﬂ retalnin
flanggndés - 266¢ Hhétﬁh@?ebbet Iﬁérﬁéaﬁpégpér fl§ﬁ9@of37f3l éw shown to

be aPOGtl @730 trg hﬂ&ﬁﬁ?dxﬁnﬂﬁglﬁé@%arédbﬁggaﬁ @l&@a%ub portion
retalnlng sealing portion 90" of the flange nenb

215. 266 ' f orfar B%Feﬁﬁﬁﬂ%%n61%%€%o§7ﬁcﬁ@p&ﬂ?ﬁmﬁ“ough Lo

coop@i&tes pmaM|dedeonfanwa@dteepigbta@@oaf aubybbmdibeal 215 to
i,rst s ot, fl ange The first s ot f

provitSh SRR PO 300 wle Lhel it SRy | RA0 e oo

lnjetbmmarg@emtepnguﬁalm@dquyn fillow porst oppB3dti §lange 373 is

nmegceksng' ERGt! % bensali ANe SO SIENS ALY L OLNB! i ng nember

| ow su -portlon 2 ront ace of
264 Maﬁsts%liﬁ%]te f Faﬁgém@rd@qt@c:at Pl A} AcEntIat f bEwar gortion

311, r&hﬁérﬂl @ﬁeDOfim@nméénbﬁ bhe riégg ikd HE@?QJe&ﬁﬂeryﬂh§651tlon,
er I n e ecti on, posi.tion

oherbflg LS I o 306 1 At e o BaE e 2B reBfRE T dooth the

tranefetheorsdeond3spi gotl fdrangeodi4ngndarthiack fage dh the tip

membépe3%b[S%o%mé%%nectlng the melt passagewayg 2778, 377C, and

377D,

The cther differences in the configuration of the tip member 362
are not particularly relevant to the present invention and are
merely illustrative of other possible variations. They include:
the truncation of the tip portion 81 as to include a tip planar
portion 86 in place of the ball-nose 87; the provision of only
four melt discharge grooves 84 instead of five; and that the
circumferential pertion 80 is not configured to cooperate with
the barrel bore 48A for providing any additional guidance for

the tip member 362. Similariy, the flange memnpber 266 1is
26
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flange 373. The wdth of the first spigot flange 373
is showmn to be about twice the wdth of the forward
spigot-fIOM/sub portion 20 215. As such, the first
: i got n e 37 i de enough tQ cooperate with
ai 5B G Fa Ep 5316 stB2pofEi Sn22P5 tRPTprYvi dé fas been
omitg@icgot - seal 122 mhen the ring nmenber 264 is in the
i njection position. In addition, the first spigot
flange 373 is narrom1enough that the transfer
Withporafioms@14te nfife (8) n§AmedBer 25 2648y astcaddlegurn valve

460 tlme atcsw@m@tﬁuguaﬁl Qgté%g@&v&' QWLBAL LLaR o%llche present

he ring menber 264 is In_the recovery position,
e\mépébyl?heslé%% 6fh5’tthe 1fr afSp B OpBRHi oﬁpmsls(s\/e#napa barrel

assekamﬂﬁ/ the otransfien emrlwnom&k&rajﬁdm&@em@unong m@r tic@ return
in the t for canne t he t

12 .
7oL O ey € FT BT ST ke a0 ST B e SR and shown
withdifderences tn A€ .denf itur aiBpn70f, uhe7m1pAﬂenbaﬁnaﬁg, only

he af&lf‘%r&%éécu'ﬂ” Yo Sl evant tg the oogeeéaec Anvs%gn the

are nerely illustrative of other oss
emb%ﬁﬁeﬁtﬁor‘@lhﬁ@@y ri@ﬂ@leu@é% az5 tthe tfre@rwa:tasmt@ft téhre tdqummon to

bot hP At QN el 35 %QVénQEng%%dédjéhﬁﬁﬁgr POELLOR-86lBpers. As
pl ace of the ball-nose 87; the provision of only our

befom 't T ORAY §& troov@s V84 40Ts ta&d V6R S et tandiettgr 462, the

ringt hembeir ouwnf,erent itale Fartigen Bty rets .configured to
cooperate wth the barrel bore 48A for providing any
addi ti onal guidance for 40 the tip nmenber 362.

The ﬁqm4nmﬂq¢n tvieg vl eitge irveriperth266 cixsinpde diff feerentoranilgnration

oo o ) S g gy g,

tlplﬂﬁmﬁﬁﬁ @2v%¥%eC05f469rﬁﬁ aéeoudanceomheh apigot flange and

wheﬁ@ﬂ#ﬂéﬁﬁiﬁ@bﬁﬁwoghﬂﬁﬂhg0%6&&%0@%9%%ﬂ§ Ek@V@HEﬁo%Hé%ebetween
t hat bs configured for. use.in_a barrel assenbl

y
ACCO§§l891§h i hp8ctton ATy Mechi nBC1B98Fhed ot iur Friding-
splqman&o¢6®dﬂimUﬂjﬂ&Qrméf&né@ thatgperei ousky dﬁ&@ﬁhﬁ%&entlal

Fl 7A, 7B
= P NI onf 500 (e i Ti%r GREEE, (o ctPderipgot™Lov
portand d&@%ﬁnQﬁudﬁﬂVEEWEQhéunethUaheaus wokkibes comprising a
rearr%ﬁ%%we@ @%@tLQQORe@h%L%%rEH%B @ﬁ% C%”E%Qw%%d-%%k@r guldlngw

nmbod |nents have been grven sim | ar erence nunb
Splgﬁé: Ihetio el e e rédtlur vl ¥ endBef nefudssalaoniging sub-

portﬁbﬁ@em1@6%odﬂﬁguﬂédmkH@%@Eﬁtﬁggh angle t Reat L avgecr the axial
. mrenber % .

guiding su or icons 413 increases amount of contact area

between the complementary inner and outer guiding-spigot-flow

portions 212, 409 which will further assist in aligning the tip

and ring members 462, 264, and for providing additional friction

therehetween.

In further detail, the spigot flange 473 extends along a mid-
section of the tip member 462 in the same location and between
the same outer limits of the former rear and forward spigot
flanges 374, 373. The rear-outer spigot-flow sub-portion 410 and
the forward-outer guiding-spigot-flow sub-portion 411 are
configured along a rear and a forward portion of the outer
circumferential surface of the spigot flange 473. The axial

guiding sub-porticns 413 are defined along the outer surface of
27




o

10

20

30

40

The non-return valve 460 is another exanple of a
reconfiguration wherein the rear and forward spi got
and guiding portions on the tip nmenber 462 are

configured al ong a comon s ot flange and A wherei
six SGEETond E G donge Br LPORE e ranadt det Sk behaiipes - The
longZQuA@ﬁQﬁdyngkyenﬁhﬁgtmpmhembearéGE irachdded af abterformation

of Sgﬁté?ggtl Bhgo%gu% Sur%gaégg dgﬁdnggcﬁlgggﬁEE%X?g formed

crrrcunf e ceé of as
throlpk (tmeeroq,j:mldmgrcsm@@r@mtm\ﬂ §Q|rﬁfla©ﬁ @0?9 130551 aﬁegot flange

t ti u (0] (0] S -
473, fg ot%gge égﬁgné BeEQEEh'E%& MRELSHG 3 éﬁ%ﬁ%fu$ﬁ%w sub

ow Bortlon 410, a forward-outer
portgsnspééat PREw §0B- pSPEFBRIALET SaNnd 94 - HURBEFPAE Okxitary  sub-

port%hqu Subre @qrdd@&s A3 confi ga etk £ hes ebedmeen1 oThaat are

tion of the axia ortions. 4
cont} AGFEHs6s SRBERECBF E5Haroar et [FOPRGEA Y Feaneter portions
218 WMHEMmmnﬁprw@mM&ﬂ 26w out ehegusatiargmspngot afsl dm the prior

crncBRLONS AR U Sl Lo LoERDEE gpstobobon supgportion
410 provi theg faumaﬁcbfmtélru @pp_dnngrﬁ@rléf@ér\ﬁé@w b~ portlon 411

are BHBh@eEhgeEQbE %h%h%pb%%bl%%%ﬂggr§7§e%%t%ﬁ@Sf@E@%&dasplgot—
- section of the tip nenber 4627 in the sane

flowlééﬁrpéﬁtéﬁasbéﬁﬁeeﬁl535r€ﬁ€e§§ﬁ§eéuter limts of the
former rear and forward splgot flanges 374, 373. The

rear-outer s |g rom; rei 410 nd. the
Wlthf&ﬁﬁﬁﬁfqﬁﬁe ﬁ %Ih@ g#gog Ié&?s d@rtlonoﬂlfegyrn valve
560 a@nhqyﬂﬁﬁhmﬂanwyﬁhr&mrahm@raatDV&@EMbpdmmenh off tthe present
inveﬁgggﬁ fér \ﬁ{eQ%bﬁl §grf £r L uf@& %RJ ohsglaﬂ €a dbarrel

The axi al 40 guiding sub-portions 413 are define
asseabéﬁg3%%63%u@@rlgaﬁﬁéé@nomokﬁﬂﬂﬁ)@%ﬁ##&%vlgrcﬁﬁﬁenon return

valv@n@6b°n%'Q%qwn%ﬁhil%%t%@d%%%t”%ﬁﬁ%ﬁ%usﬂ@edescrlbed and shown
 ongi tudi nal 'y extendi ng nenbers are a residua

withf GiretioIFe of O sExCi- dént i%¢al , “equfangdt & Dsp%EEBr éﬂa ¥, only
the ar@ﬂmeer@m&yeslﬁor r@@kudﬂumghahhe QL]@ieﬁfatlon between the

rcunfere surf.ace of the, spi t fl
emoo S SR "eateRd BOCVGORCL RET SV GG "5 QUL [y comon £
bothswh@qﬁmMennszm&wanUeehegMMQMﬂsnmmMQﬂ reference numbers. As
befogg'ngﬁaS@5§9 e{&PM'§HPvep%fg %éﬁ%ﬁeéThQ: opy Sgeﬁber 462,

Ovi transfer portions at are igu
the é@@geﬁ@ﬂ@eW|Qﬁ4ph@n@o@pﬁé@@@ﬁaﬁﬁﬁﬁﬁﬁhéﬁ%% portlons
218 in the tip nmenber 264 in the same manner as in the
prior 10 enbodi ment. The width of the rear-ou
The @&ﬂg&tetfqréw‘@}bvepo‘-%é%hs ﬁﬁoeéﬁ@ptlﬁewf”ﬁrr\%éfldtg?ﬁ gplgot-seals
122 gy diwigiespi g - f kawisubyporti ol ragei about mehe backflow

restrlw%las t%%r%ogplig%%% " re%&t%ouﬁforwa%%é%méé 91 Dbeing
provided between the complementary rear retaining-sealing
portion 90 and retaining portion 390, of the ring member 264 and
the flange member 366, respectively. Accordingly, around a
periphery of the flange member 366 are configured four
equiangular-spaced melt inlet grooves 367 that extend through
the outer circumferential thereof and between the rear and front
faces thereof. The inlet grooves 367 extending through the
retaining face 390 preclude a face-seal from being achieved with
the complementary rear retaining-sealing face 90 on the ring
member 264. The inlet grooves 367 are also characterized in that

they have a downward inclination between the rear and front
28
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fl ow sub-portions 214, 215, respectively. 15 Wth
reference to FIG (s) 9A 9B, 9C, & 9D, a non-return
valve 560 in accordance with an alternative

embodi nent of the present _invention is. shown that is ,
faco it gurdd § o iee DR bt ol S Sbhb Y C3g It st The inlet
groadavgecié dbnimot déagt srawhi netB. fTbatndacketdr nheva Mehge menber

Q. 1.5 very,sjml.ar to that previously described and .
366 gﬁlgrm%&z]o\ﬁwc%#ége %rte%eceo‘#ge%l 13(18358%&1@ %](fw &3%1%101(1 409,
on Meeokdngloypbean| 462 t hehdir£begr endés iim directenieiand the melt
inldaperatdanhetmeqn shhe,nepbodifent s, Wl be . r e%gﬁwegs
and the features that are common to both enbodi ments
TECHRY bEEF §ilPen sithi | afdtet @t endduriergtess obefbipe, flange
memddie 1eB- r et urduved e 4001 § nalhwdesambhea s i pmber 46Re outer

5 the.ripg nmber 264, and I an nber 366. The
surdd e bh oo HRve Theo Hemi it S0nBrBPR the ouber surface
of spegdtiesgal snerdl22r pRovi des t henéhnguretly taf t¢hepcegueredth the

|t kfikew, r I,ctlo Lng i nj,ecti it hout .a .
a8 el B oTr SRR Dar et e I P ene e
membegmArent ary rear retaining-sealing portion 90 and

retaining portion 390, of the ring nenber 264 and the

._.flange nmenber 366, respectively. Accordingl around a

WLt o F F HREPYC B ttoheijlCFaﬁﬁg reftber: 366 é@%'cé‘nfi/%fr e@ flUr-return
val*»ﬂgui&m%ilﬂ arcc&aamed:h dretittH rﬁmeiurgjmvl%itﬁ&ﬁ:ﬁdt]tiale é@fﬁlﬁﬂﬂi.ment of

t.hrou 35 the outer circu rential thereof an :
the RN LRE T Bar T And St FORPT faes ther @t lOTReN fpat use in a
barmrloovese8ely ext endli ag threughotheoldéngi mang ihacd 0390 he non-
retdyﬁﬁwéﬁ¢é36%@Cq}§e@ér%r%qbg§bgg Ch{ﬁ¥§d ?quougﬁﬁ described

conpl enentary rear retaining-seallng ack 50 6n the
and ¢ iy vinenbei! 262 fahen¢al ek Ogr BoGesSB6764re &Pso 6C, &  6D.

Accharacteri gedyi nnidati4@theychave, a dowwand and operation
en the._ rear and front 28 faces

i nclination betwe of
bet%%&fﬁa%g%mmﬁw?néée%ér n THe'FHGt dFt hasi peetures that
are groooves t36bdtt ergeetisiam tsh Have foeant %"]ia@l ofitihesr reference

f ge 366,_directl dj_acent. t he ter ) .
nu]"m:)géur?sgi n%g‘sapr})g%ggjtr-ef'l ot\:/v}q%optginc?)r%e%b%,n %%lY%e6t%i%p hglies: & tip
meng@?2, 5 dgherce byt e lntenibs: i ot edhd rithe thenps teblkiad €166.

passageway 477A when the ring nmenber 264 is in the

recovery position. In addition, the dianeter of the
The maange “Wenberl v366 66 isupscdmaralgspnie sdne aeadidiiguration
of Ohet hr@Ul@fentsunf aggi §6t ofarfchegnt AINFERE: 1284 ARErein the

thence t he. out 8l surface . of (tjhe fl an%gL ngnber 366 i s
FOULANSF | ot etF 0 “€8opet aPBY Wt Rt h&FE THar el 'bor'es 48ANE member
364 furaheteassnstinhprt heicBnfeerdpigioaf- Alley tp@rition 312, and the

tip member 562 includes a complementary rear-outer spigot-flow

in the

portion 510 and a forward-outer guiding-flow portion 511.

In further detall, the inner guiding-spigot-flow portion 312 is
configured across the inner circumferential surface of the
annular body 94. The inner guiding-spigot-flow portion 312
comprises two functional sub-portions that include a spigot-flow

sub-portion 314, and four axial guiding sub-portions 316.

The spigot-flow sub-portion 314 1is provided as a narrow
cylindrical band that extends along a rear portion of the inner

circumferential surface of the annular body 94. The spigot-flow
29
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menber 462. Wth reference to FIG (s) 10A, 10B, 10C, &
10D, a non-return valve 660 in accordance with a
further alternative enbodi ment of 1s the present

i nvention shown t hat s égglgured for use in a

sub-pBafFrePlassenbl y 8B of© i ot %ol GG S newigh  the
ompﬂhﬁenbﬂryreéu&nomabves@ﬁ@dU}ﬂumm/gﬁﬂﬁﬂdﬂ 310 that establish a

spig€#2§%3¥ E%ngéggégggge%%dw 2%%@%1 Hﬂ1ﬁff%£ th§g4 is in the
injedtfber pueds iom . stawmzelxa,ndtbpersmg@rt’mz’aometm@@m@h@lon 314
is cgﬂ?g hggﬁt§dMédo§5%5 | gyed Qngr%%%f%%a%Hﬁﬁﬁxﬁhaél9 1n tip

omon to bot'h enbodi nents have been given sim
membeéf et @hce fPNtRI®Yihs befdor &Cltthe tﬁé‘ﬁlﬁrf@trur ﬁa\$§|a\9@way ST7B

ther@@@tk@@hUdﬁﬁena-ﬁh@ fepemaldr a 3dng inenher 364, recovery
and the flanig.nenbgn 266. %§¥TQU?non return vaIv§1860,ll,

POSIFEORnof fEr CERAMFINE 26 CR FPdcdmtS gurdti o of T the" wLL e

descebopienentanyfsprgot and gui di ng portions wherein the
routing portion 220 is obviated. Accordingly, the ring
menber 364 includes an inner guiding-spigot-flow

The poridlong8izingndstheprort ponenberd 562¢i nebyfleguned along the

inne CONP| EARNEALYnf CAT - OUL £F - SPI 9Ot - fA oW %%x&%ﬁﬁ'o%rékgte, and
and a forward-outer guiding-flow portion 511,

In
Longf ke her L Het §-CHE S HREROGEF di RGPeph GoTL T I BBbHe | Gt ending

memb812 isSe cONfricgured 1acr s the | nheha€iseunfrerent+ al dentical,
annul ar,.body. 94. .The aner

.sur f f th
e GGG~ SPRGOE: | POW BOFtTon WEF 48 b orpr sestals the front
of fhunctriowal msubeportéodHns tehatudec| ydeoasspigotediglowthe inner
. _ d
c1rc§§ge9$hgigﬂlgé?f?§§m928gkeaébﬂhlgglgbﬂg §r6V§gE%haQﬁg from a
forwpadr @Rgecyd ¥ nahecélpl@@ﬁdftplmt félk}@e?@%tmfbnélé rigt through a

fron@oﬁéb@nogft%%eédﬁﬁﬂér‘%%éyr§@nf@ﬁ@ﬁtb§|t§@r§§68veé provides
the annul ar body 94. The spigot-flow 29 sub-portion

a trapgfpg QGﬁFF@@ré&Bt&Wﬂﬁnﬁﬁ%ﬁ%@@&?%F?%etoc%ﬂ%P%ﬁ%E?aW&th the

foerEdFoQuéerg&mde§ ~FlLow pertion 510, tQh@Stabbl$ﬂng member 364
betmeen when t

is D ey R PP hEDShT TR REA 1o to [, RETRER B¥8sagevay

577CsphgotbilewcsubEpoht memt3b4abchspeonbiygurgdSV@C connects the

meltcggQS%%? %%Pé?%%gn%% RYLL! 9nyai?, d&@chh&gg”@%‘%%l 577D.

nelt transter passageway
The pRAEeHéE éﬁg\ﬁhéwrttﬁelsr|5n7g7[he%ﬁférf®6me¢sb$hw@$l@ a portion of

eachl 8GOVl t RASdAd ONpodheogoNkigur atlbany ofhd herdiansi€s of the
rlngp%g%kgg %%%\MégageargeggQEEeg h%rekggghe%urégce cf the tip
flange 81 {i.e. across the tooling flats 104 and the
circumferential potion 80). The axial guiding sub-portions 316
are configured to cooperate with the complementary forward-outer
guiding-flow portion 511 in a running-fit 123 to maintain the
ring and tip members 364, 562 in mutual axial alignment as the
ring member 364 translates relative to the tip member 562

between the injection and recovery positions.

The tip member 562 is essentially configured as before except
that the functional portions between the seat portion 72 and the
forward retaining portion 76 comprise, listed from the rear
forward, the rear-cuter spigot-flow portion 510, the transfer

portion 519, and the forward-cuter guiding-flow portion 511. The
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The axi al guiding sub-portions 316 are configured
along the inner circunferential surface of four
narr ow, arcuate and Iongitudinally ext endi ng

t ud d
coafTEIRSS; SI5ANELILLDR N S ER0LID IBIDLS 2LE % cucer
Sur%mmia@@uﬁam&épam@dcaﬁnwwugby diiwengi rig/ 4. . %hetewagds flange
574 ﬂgagﬂéﬂg tﬁg §£ﬁbr%98tﬂe eEh§6§F’§%EC%§%% Q%%&tion 314.

hrough the 1nner circunferenti rface o
Fuf%ﬁ%fm%re bolje9£rigatendilagIer o 4 lﬁor%«@@@t%@g@l@m hehe tip

memb%m QWZfEQWhSltbraﬁ:Ofltgnb%M and-d hpodghgas fof O£ 868 of the
ann body 94. Each of the grooves provides

Seatzop%rﬂ%sf& E%Ft 55 5418 hat st%nﬂ@a?%d Megoer 266, and
wherebopertate wietahr -tohue e of oramrgd}tmﬂlefw guicditnigf | daoporitd on.ocated
1mme§i]1]ate\ﬂfg/e%d§%r In% 'P?érgq:e aln 1 S Isr]eat}_r}a%vc\%;?%qrver 907 cof the

i ng a el t branc gpassa e
flart%ﬂeﬂ@ﬁ@taxe@ﬁ% Eddie rfémwamdaiwepamgmwﬂmcwrtion 511 is

el C e r ssa
bro @égﬁd%ictﬁgrg%ﬁ@%%tgl(ﬁgég% Cg% %hgﬁyﬁ%&gl ScC %Qlamg flange

273 porlidal %u?sth’ﬁﬁalféaf“@reneW%e?Wé%ﬁd% Bér Yort o ‘“e%cﬁeéf“een the

traridfedt ransfem poryi ons 318caal angd her friontcfaceiohqther. The
6 t he outer. surface of

that are o
trangigh TP ol o8181 0 | BESuCHbEs R Mool T ng Piht S ot of the
spicarid filkegecisrduriner entiaalk gotdeow B@he dlheliaxi dlange 573. The
w1déﬁ“5¥n9h§ugﬁgg %ﬁo%ﬁ 3@7?r§scdglé¥§¥ 4 Tc maintain the
cooperate enent ary forwa
runng@igmfﬁg flow pettesn 5iie i aorprlananhgrli tgu]gziau‘tq) portions on

rlngnabﬂﬁalElbhemeﬁbggsan§6ﬁ|p @@@ber§éé%@%n5§§m!nfﬂﬁé&%lon and
axi al al |}?nmsnt as the ri ng 6er 364 transl at €s

LeCHE AL i RSt bl TRe tigh hrefber EEREERTL HOTj@et 7 has a
suf fand ehecoMelty: posiit itons. i3% Ehelst irdremeriheS6il®t-Fflow sub-

esse t| aII confi qur fore ex
portflunctr}’l orfal or]tl%%% @je‘?iflve%af‘t h‘%hg%afhgoﬁpgnmﬁgﬁﬁdls in the
recoviegy fgma&aﬂd)rr etral niimgroy t Lone76ocoapti sBe hiedtedassageways
577Afr@m7t8hearn%ar577fcorvvard the rear-outer spigot-flow

portion 510, the transfer 40 portion 519, and the

forward-outer guiding-flow portion 511. The 30

The CEREYOUlEF SRIHGRL- HEOWhﬁoﬁthQg@%%th§prﬁy%@%dtg% %%mber 562
of a cylindrical spigot flange 5

outer surface
sre é"rﬂtgcﬁafffrﬂa @ear%mrffé 4BBht tPhé sarkr St h@V%%wn "Sna are
meredi gatifdtow tsitke pof t bﬁﬁe(%lé;ossﬁlﬂ:rﬂehe&&mx&uim SPhEot include

f 204 i at e n the ti
the CLQ’r%'ect:LCJY}Jaci %ggemﬁﬂovﬁesgc arp%?tgsﬂog?stgé %éfea‘f:Lrtue of a
narrpeeti ony2ftengeetdi ni nigeoé it hehiel angeemerbefa266,0fandhe tip

flange 81 is configured to cooperate with the transfer portions
318, along the front face of the ring member 364, for providing

melt discharge portals 577D, as described hereinbefore.

With reference to FIG.(s) 11A, 11B, 11¢, & 11D, a non-return
valve 760 in accordance with an alternative embodiment of the
present invention 1is shown that is configured for use in a
barrel assembly 38 of an injection molding machine 10. The non-
return valve 760 1s very similar to that previously described
and shown with reference to FIG.(s) 10a, 108, 1C0C, & 10D.
Accordingly, only the differences in structure and operation

between the enmbodiments will bhe reviewed and the features that
31
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whereby the rear-outer spigot-flow portion 510 is
| ocated imediately adjacent a rear retaining-sealing
portion 90" of the flange menber 266. The

f orwar d- ou%e gui di in oW ortion 511.is 10.pr videdf
are GAER o3 oPOSliy PACROGRh byl FHar PEAT BiFarng 11 dhGer oterence
nunb5¥3. Hxe pafdrag ﬂﬂang&oﬁ?ﬁeéur&ndalabong6@hantﬁmdes: a tip
t n L ran Ok LI 9 d
s e
provi ded between a front face of the spigot flange

The ézé ﬁeguanbasﬁvéaegooﬁstBﬁogHbglegaﬁb@egngZSreEBafléuratlen
of the iding flange 573 is configured to

gu
Wherﬁﬁﬂnt%ﬁ% tﬁ%arruﬁﬁﬁngﬁ?qwa%%sfﬁEﬁMEén guiding portions,
respeefpkement any guidi NQp palchicens 682, riag: andnmgured along a
nenbgﬁs 364, SQZ, Fetmeen t g |n ecalon a
commyBsi £13RES aRB t hEPSERA t r BHSFEF Op5Fti gR™
provsdéﬁiehemEbwtdebnsuémddnﬁlnqkyeﬂﬂhﬁcﬁ&plmmmbhe 662 includes
an OMEE%OFHEBQH%SQﬁeﬁgtggﬁghoﬁo§%ﬁono@05'HQf%ﬁgBeﬁl%ﬁé’t e outer

recovery position~an

czrcpméﬁé@ytpﬁﬂer@@ﬁﬁ@@ﬁ thE nel tspeERagea)e 5F7A - 57PB, outer

guldilHQ §BZ§otI@§oQt herrdidd esgncescingbhe odd gpnatt 08nal sub-
menber 562 25 are not gar%gcularly 610,
POI"—F@PEV&H{“PF&S%HQ Br 68t Hvent Ford And: &r'é Swerepytion a

forwhkbushtakl veu Odl 1 04 her opossitbie mairdrat icdns. Fhdy a number of

t he_obvi ation_ of nel t..di schar
T e T T
addlomberQﬁntaeeaﬁlaheQU&glnﬁlmmﬁrQﬁKtEpm@nﬁﬂguﬁg¢m¢ﬁses the
amounPOREr Eﬁtﬁ%#h %QQ b%@%égﬁrtB%rEbQB§e§Qn%%§y @h%%g %H% outer

ront ace 0 e ring 364, tor providin
guiddngchargetpéreal @Oﬂ%BnSasN&’esc@%e‘tﬂhh%? el hbéf érléther assist

in ay\ﬁbhlﬁ@f eneneept ankl @1(13:{) nddBertlss2l1Gs4& 3EB, f3r providing
val ve 760 i n accordance with an

addi 3l Darat P06 erBodPRERPoOT SEhe 35 present 1 nvention is

shown that is configured for use in a barrel assenbly

f nj ecti IS
In é%ﬁéﬁ I?éﬁé?% %er§H§|n#ﬁ§Qgi“P§%g p%Z@ §u5|3£§%s5ﬁ&§ida mid-
sectand stowhan tip rie¢ebencétto A Gi{s)saOA, 110B;120Cang between
the ]SOdQIG @GEQEd'lQQhX?S o@fyttn%e difierences 'arﬁcﬁtf%}?&iét'f§ flanges

operation 40 between the enbodi nents w ||
574,reifi?emea“h§ndfqawre et Ur 68 1ORAT L30W]  sub e ehtmof o and the

forw@@ﬁho@ﬁf@Qd|gnﬁlait1$1gh&\i%mb3ﬁfb—%d&ﬁﬂc&i g1 arzref ebam@gured along
nunber s Eefo the non-return valve 760 inc

2 r3F] P irorber 068250k nESFPRG eber Soa. U t Fe FIgEent a1
surfaenber 266. sﬁlﬁbe fiaarret B7a .vahee 2266 1i gyudndtilgersub-portions

613 %§%w@é%fﬁé qpnﬁhgyfgﬁggp gurface of six narrow, arcuate,

and 1ongitudinally extending members. The longitudinally

giggae§%¥%1%ns are

extending members are a residual of the formation of six
identical, equiangular-spaced, and arcuate grooves formed
through the outer circumferential surface of the spigot flange
673, and that extend between the rear-outer spigot-flow sub-
portion 610 and the forward-outer guiding-flow sub-portion 611.
The grooves provide transfer portions 619 that are configured to
cooperate with the complementary transfer portions 318 in the
Lip member 264 in the same manner as in the prior embodiment.
The provisicon of the axial guiding sub-portions 613 also allows

for a wider transfer portions 619, and as consequence, the
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wherein the rear and forward spigot and guidi ng
portions, respectively, on the tip nenber 662, are
configured along a comon fl ange and mherein

rti a provi
fgﬂﬂ%ere‘%?ﬁéegﬂag %r§9n5|jg%%H%3¥|p e %%29?ﬁﬁe%Pondlngly
HarﬁﬁW%ﬁ]@&WbﬂnghﬁrRFkQﬂgﬁmbddxm@qﬂwtlon 609 defi ned
along the outer circunferential surface of a spigot
flange 673. The outer guiding-spigot-flow portion 609
The iHASFdés T iRee Fdel d Gﬁ;&g gqldﬁ‘s Fonpra dilmy member 662

are Nnesy - p@t6£cﬁphg@§ &b@%W&ﬁh ROy tiron B28sedt invention and are
out er f|OMISUb:g%{tlon 611, and a

me ol 1S K & Fguidi o Ut Ror | BAS-815°88nt Mred neluce
the t h:e:rcefbaﬂmen ofl'heae]addldman:mao:fget heyrapdvads glddi ngis  described

her%?H%éﬁy On§h§%35h£§r88§§§9%98d %QPUBé?gérQQQtﬁﬁF r%ﬁe melt

et ween t'he COQ? enentary ner and
disggirdienrospisgast 4178w portions 312, 609 which will
further assist in aligning the tip and ring nenbers

364, and for_providin 20 additional friction
Wltﬂrﬁﬁﬁ%ﬁ?mﬁ%nto|ﬁ?éﬁi%@rlagthZthé 25pi §ot14¥ange ey return

valvexteends ralang miandd: wsect IaOffLﬁthl*.qelle atlt@mﬁm;re Gﬁ%domment of
the sa | ocation and b tween, the sane uter [ i

the 5Fx?%gﬂ$o%%%r Fea? ARd P8 Rard i argesC 25 - 5745 5 @r use in a

barrile gemminut ei8 spf got - ihpmcSUOHpmoﬁﬁongGm@camdeth@ The non-

retJﬁHVWﬁﬁb@uggb QHJdv@ﬁyfggﬁﬁggy'ﬁggtﬁﬁgt é%e@&gusgy described

configured along a rear an rfion o
and o W e reUri erepfsatncsurtacet6f- { he séﬁgotGBbanégf & 6D

AccfBnglihe axhal, guidi ngrgub=peeki ons K13 argedefifedperation
alon t he outgr surface f Si X narrow, arcuate,

30 and
betSAG Tl FAPPYBRE ERATAY mERbErSY | SHRE! | O 6] RERLpTes that
are exmemﬁimg>mnnﬁe@mbﬂdim%mﬂﬁﬂhﬂﬁﬁ hﬁédl%?ﬁéﬂﬁﬁﬂMﬂﬂhﬂﬁreference

X ti ngul.ar - space and ar.cuat
numﬁ%ooves of%ggct(%éﬂeﬂ 5266¥bfqﬁrﬁﬁnﬁ%ﬁen€&% includes: a
tip We T6¥2 1t e rgmgg@tenﬁll%fn@éflﬁ'ﬁfﬂd and lshate extrgndn 766.

bet ween the rear-outer spigot-flow sub 35 portion 610

and the forward-outer guiding-flow sub-portion 611.
The TRE GEEOVEs Friowd d@h ransrathssr e 1819 &t Fatregomiguration

of t@l@nfdo@@ﬂ%%etzﬁax@o%%ﬂg@te At Bputike reoRlreMRM-AMd wherein the

Lot e I lnthe Tp Tl Ce T e
screef 7l%e aﬁpﬂaqyﬂ dm@gféwmgﬁomEMQmﬁfﬁf$ alrsecaldions 40 the ring
memb(ylf%@M él&&%g‘ ? rpgﬁﬁé?ngxg%? gﬁnglﬁér N%E %%%%ehs 412,

OI‘V\BI‘ ui dir n ow~su | on
and @oﬁﬁ@@g@ﬁm Agingr @@rlrg@\merflphfarpqmltohe 4|dr4| offhe tip member 762

inc1@RRedizMeRtl ementary outer guiding-flow portion 720, whereas
the complementary outer spigot-flow portion 710 is provided at

the end of a reconfigured screw 756.

In further detail, a unique feature of the ring member 464 of
the present embodiment is the provision of a spigot seat 490
that is configured along a rear portion of the annular body 94
as a shallow cylindrical bore formed through a rear face
thereof. An inner circumferential surface of the spigot seat 490
provides the inner spigot-flow portion 414. The spigot-flow
portion 414 1is configured to cooperate with the complementary

outer spigot-flow portion 710, configured along an end portion
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The other differences in the configuration of the tip
nmenber 662 5 are not particularly relevant to the
present invention and are nerely illustrative of

ther oss ari at,ign hey i ncl de t.he ovisSio
of t zgharég é%&b ég a§§a€%0rﬁﬁg lfﬁ %heregetween
whenhetbenbeﬁoge m@W@EraréHﬁbnfﬂaurE@ toheooperateiwnt hposition.

simi LTRSS pAal SR 10D 181 Sl

COOP@ﬁaE@Céﬁdﬁhc%hﬁnQﬁlﬁlmgrﬁﬂéwfa?@%?h%ﬁlV@Oenﬁﬁﬂ?@%%ﬁr%ﬂ along

the Qh@)pﬁgﬁﬁgi peent ¥ QR tnﬁtmbitcoﬁﬁéﬁbﬁ@@ peksageway
barrel asse 38 0 gtlon nol di ng
7778 bR S e i 48y S hen MR Dh6Ti doydm the dzecovery

posisiohl an poahbhat fprevi dusley descrd bedi g@andsshowaod phovides a

retaEr‘?{Lr‘?&e %c‘?%t gfs'f' G.(8) 6ope?§te? C1 61,6 gn %%8§%dif2%'ey57 of the
t | erences I nN-structure an opera on
Scr6bef7\5uéen:q helrgifbodierentskwi kbl beavevi eded:tandr e member 464;

thlsf§§hHE§§ntq%tcm% &WeuEmn- 4.0 hot h fﬂbgﬁén%?é§eﬁévgmbodlment

been |ven simlar reference 20 nunbers imlar
thropghortde tFoRfmdtr Afvdnee Ul REREY &otpiping-sealing

portﬂBﬂBego76@O 2 BkNgehBRDBEJ464rcaRdedol-kange portion
766. The non-return valve 860 is another exanple of a

reconfiguration of the conplenentary spigot and
The guirdimggpodthgnsland wherieims t he2 254 | angéiporkdorelong the

766 ar_th do eco f| red r
lnne$56¢lg8u%g%§égghgf & gangnb E %%)IpAghorng %% %ﬁte, énd
longntngmﬁéﬁmeremmdlmg urd@rsbéwr |Tﬁzr¢er1m3a¢udmally extending

memb@yéméﬁbf&°Wd§¥&dé¥Bfé&% tRNdr Gr8ePALAt 86 NASKY identical,
Igot-flow portion 414. The tip nenber 762 includes

equlanaaﬁﬁreﬁ@ﬁﬁaﬂy oavéwageﬂaln@nﬂ|o&ﬁ58Fﬁ#éﬁ 78¢verging (i.e.

towa%?@rgﬂ&a3kaEﬁHC©?D|@MthﬁﬂM;?Méﬁbe%Dl%@lrI|(@Mduﬁﬂé OBrooves

| rovi dea a e end .o a reconti SCr ew

enrodgh TPt GhrRer QEEAI CTERPque’ T BT e b e TiRgiar body

94, nenberdid64 fabmn tihe presert syod Memndsthheuphowi §ront face

of tBE %n%%ﬁg9t5%§§ gEM)E 5ﬁtQ@Itﬁ§ gg@é%gyrggogkggg 4 transfer
o) nu

ortion the an bod
porteynu }$cémaﬁoreSfo¢®®ﬂl@%¥@@gﬁxa ceapctate whekedfhe outer

guldﬁﬂgLﬁméﬁ %kﬁ%ﬂﬂﬁﬁreﬁé'ahh%%fﬁ@&§ QEn he,sigot 488atis in the
rovi des the inner spigot- f|OM/B0rtI0n 414. Th

recogsrgotPpﬁéﬁﬂonporéﬁéﬁn&mﬂ E cBRtFguPEa ey cBéﬁéﬁQ@gay e
therwbtbwkbe . cBAPheneNtapy af0noptekagpivgot 7lToWcpantic@R the melt
crangSgr B3ogeBRBrYor ‘4 oD g5t “Sbi | 175 {FF Sbbt hBRIL 17D The
melt discharge portals 777D are formed between a portion of each
of the transfer portions 418, along the front face of the ring
member 464, that are outside the outer surface of the tip flange
8L (i.e. across the tooling flats 104 and the circumferential
potion 80). The axial guiding portions 412 are configured to
cooperate with the complementary outer guiding-flow porticon 720
in a running-fit 123 to maintain the ring and tip members 464,
762 in mutual axial alignment as the ring member 464 translates
relative to the tip member 762 between the injection and

recovery positions.

The tip member 762 1is essentially configured as befcore except

that the functional portions between the aligning portion 70 and
34
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when the ring nmenber 364 is in the injection position.
Simlarly, the spigot-flow portion 414 is configured
to cooperate with the guiding-fIOM/portion 720,

the C@cfgﬁegﬂ'ﬁ efj @é%ﬂn@ %gﬁgﬂ:ﬂ?%g’%@h\gzqge o% %VI dgl{xﬂl%lng flow

transt pas rebetmee
portdidy TretbeFha64ther] ﬁiltﬁf@rr@eemﬁeryn posi tipmﬁlgArpltanar of the

tlpfﬁl@ﬂbeffa(‘{%?f at-Be 1%’&9 %&%%hl%%qypr9¥lg§§n@ to the present
retainin face 457 t cooperates wth the front face

nveprign  ghd scrER 7§efe&y| i n%ltl%fer%falemraft r &k8ETof pPossible
varﬂal”lﬁcmsng meaberirdiididclOthbi ofwinatican b§ atthermese discharge

rovided, in the prg ent enbodi t rou
o e Pon G ‘T Conpl BRERCAFY reifai HIHEDeRt  ngnerein che
Outqnwimrﬁ@CQOon@heeﬁn@eé&angedSHehe;nbeﬁﬁxeurahetbnmmeperate
w1tthH}“@ g frl QP c;zlﬂraﬁ‘x 7640 € 1% Hecaah %OEH ft]t%e ring

I nner Ci rcum‘ erentl al ace 0 our narrow arcua
membadd  4edngi adi nQFPVlé%fi@ndmﬁétne%%@@arﬂﬁe portals 777D, as

desdran@id wdiraldne extending nmenbers are a residual from
the formation of four identical, equiangular-spaced,

outwardly and laterally diverging (i.e. towards the
As frontdwofed higeréhgoaeober 3864) francuatre gﬁDOt/leé 20rew 756 has

e, i reunfe ntlal surface f .
beer, Q&Qi %4?%? Qg né& %%dln%? r'ém PRé sﬁlggg sed] %%&&)performs
the éndﬁqmugrplee\fx@mly a@%crdﬁecﬁ hecahhal dfabgdy m@tbeEaclbs, and

an Oficdhe s%ﬁ%vtesflf?fupvbg?@l@nt ranst @ﬁatpq_fl}rfcc&rlo%]ss Lhalyescrinea

I.s configured to cooperate with e out
neregEitdivg S| ow por FR o720, d9Rdh:t heapi ngWreRberci4eaniferential

surflatel RE 25 d €CQVRIY A% oke def idHmg i el ttobrc@'&ﬁ:"érate with
assa mel t branc

p 777C. therebetween. Each
the DR P b7 e Bonriins STERE HEA LT EFARCPar pastaddfy 21 TO
providEB am tdnras et tnell schasgegpeatakhérébetiThen ﬁﬁbt allows for
j 7 r Il d betmeen ion, of
the O B e e FObS BT S oHIBRE THEST FhRReCrace o
the fhkangt thetiong B nerbel d&64, tltehareaﬁeneugssdel&he portion
90, Qiléts%rrl%lérdf %%%eqfnk;el}%rté P tflange Bl il &R o%%otﬂeez)ate with

t ool |ng flats 104 and the circunferential pot i on
the TREMEXFRENGEFHi nbe bdtE I oHsSAADIAY e RUNTIGUr €4t oof the ring
memb@%%@r atigy Wteh ithie ceanp @aaaeqttarom oL diiRg+f |t®1\@ rearward

720 fit 123 t t t
tra B o enbibd FHESSs o ich it taF | aklar CHEFBndane) close
the aselhepBBW@g@wmberTHﬁm t r ansluatcesthe eleatd vef t ahtthestipw 756,
lmme@@t%%rlgns c@edtc}@letn t{Pﬁebl nf%é@n I‘R‘ngbe eC(?F/gry is a narrow

he ti Is essenti al
Cyll@@ﬁflucgi&r &g ngis t@eftorle EXOEpa U4l tthaaﬁartorvedfeumdm ondler spigot-

flowP@blitqRs between the aligning portion 70 and

With reference to FIG. (s} 1327, 13B, 13¢C, & 13D, a non-return
valve 960 in accordance with a further 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 860 is very similar to that previously described
and shown with reference to FIG.(s) 12A, 12B, 12C, & 12D.
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
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34 the forward retaining portion 76 conprise only the
gui ding-flow portion 720. The other differences in

t he configuration of the tip nmenber 562 are not
part rel evant to the present

ti.o .
oG e el o P Bst rat] vEOBT TBERGr pausibl £08 efibs: o tip
membearﬂéﬁlomge They meolede dtdde elwi at ifdmnofe tieemorel 1866.

di scharge grooves 84 by virtue of a narrower tip
flange 81, wherein the outer surface of the tip
The fpangeeBlris EOhife giéd €6 cohopéEcard ionmayite of the prior

emboﬁﬁ%@%&ebpr%%|%%%—4%%mr%]Q%Qv%h%Ger%btf%&%ﬁpﬁmﬁh%@ke use of
ring menber 464, for providing nelt dischar portal s

a fqzquseg% A 02865 cH I BED Rer'dihbePooe T &@ailntgg duckd pfo‘”ded

betvhene el Diesnt ey f pemtlend afn t hige seriey 76l ha$an@eemembers
figured to. inclu e rijon

434 pg%é %CC OFRd g Hbt%%ﬁ% pre&gbﬁ% ascrleg%éi %ﬁ? configured

to ﬁﬂqiuysrﬁnﬁmntd£6$pa@@tisl@m p@rELOSpB@@tahHow porttlementary

t..functi;ens as described hereinbefore. In
retaleurt % 5e %] an outer circunferenti al sur face of

the flange menber 766 is configured to cooperate with
in fhﬁtlb@fr%iet@que 48he aﬁasfr@{é’mm\é’mb@rr ef e e'&%@lptr@s%'se‘a simple
uﬁ 3§£de agr annul ar sg m§¥j%%$reb tvveenl "
ann ﬁ‘aﬁ f 8t “50 R4 or %lt pﬁg %@ %5 ditifg tike a
washkecoveﬁy Yehieo fer ,ontanf atenef dﬂntddﬁﬁmﬁhﬁuﬁllenrfﬁﬁe of the

rovi gdes, t he..ret.ai nin eal i ortlon .9 describ
ol HERor 07 CHat I BYEOnRY GO cd ot 0 QS at & wifE Lementary

alignhegc erepltementdl’y vﬁﬁ%u@@@@@5@@¢$nglpomseonwgoh dhet ke igning
portr 'orr‘lg 707‘9(5‘?e£h@4rt1'p” td}&d ] @@i' 0%80%‘ 'xonrbélnéorgarpggggﬁdof the

he rearward 25 travel he ring . 1 _
annuﬁérs@&dytﬁér@ﬁoﬁﬁd@ﬁ (3 qgmﬁéﬁmemw@rnbmﬁ- Ak dgéiiay’ /° that is
confh G0Akd A&@unaobbgraﬂ@ ofiithe §ﬁée\/\é&5§w hAPeey atelde 57  in
j acent the flan nenber 76 is a

posi |O|nﬁ619| c%l LRIsY ¢ 5RF guP%Ht’r‘a“pr%vwdeptrﬁé’lded en 4
1owemum&mﬁmmqynf thewtfponti dacéldf 3haNdtnueierieade £8, into a

Seat (%ré 111§§ %%BE:L fur$H%§D€G%lngﬁéﬁgg%ngoégkg?yngcat1ng

n accordancé with er altér i've
the tfﬂém@ﬁewrrﬁoelrn@éirﬁit itoe rep edhiowm .t Hdte ireredmfingured tfign of the

fron¥SefhBed oParkel assemhly 380f 9@” g?b@%é@n émlcgﬂrr@ﬂementary

machi ne 10. The non 3 return valve 860 1s very simlar
fetaﬂ@lﬁﬁaﬁmﬁﬁévﬁbdgﬁb d@%%?lb%dcogﬁéggﬁ%ﬁntﬁﬁFﬁOP§FéF@n@@th the

conpllenehGa rl/S )rek2An k2B pd2G ok 42D, JAccaedi ngl ¥heoBhkY got seat

490 %%eEﬁgffggguﬁghggkS&éEFtggel§ggto€ﬁéakggrward travel of the

ring member 64. An oufer circumferential surface of the flange
menpber 866 provides the outer spigot~flow portion 810 that is
configured to ccoperate with the complementary inner spigot-flow
porticn 414, defined in the spigot seat 4%C on the ring member
464, and the outer guiding-flow portion 820, in the injection
and recovery positions, respectively, as described with

reference to the description of the prior embodiment.

The tip member 862 is essentially configured as in the prior
embodiment except that the guiding-flow portion 720 is provided
along a shallow flange, the back face of which provides the seat

72 described hereinbefore.
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bet ween the enbodi nents will be reviewed and the
features that are common to both enbodi nents have been
given simlar reference 35 1 nunbers. As before, the

Wltthﬂafééﬁﬁﬁ%e ﬁ V%ﬁ&§o n?hg%gzlégﬁél?4%66gb$%“§623 tggn return

ValW@NiQQﬁL#® @GPVédQBOel@léhreaonil@®r®mtnweoéMbhélpenCrof the
presen@TOodi: 8BNE o pf Ehesﬂgﬂnreﬁyéﬁ %@JV§0§§9?52§8 dogs MRk in a

make use of a face-seal and wherein '
barrgdi oo sEedy 122 ¢% ?ﬁowa%ﬂtl%txﬂeéﬁlaanﬁﬁéﬁéﬁﬁaﬂ;@ The non-
retupor tvlagﬂ& lom)a(hﬁlg If ﬁ@r@nglm@agegmr&ﬁ%&b pé%%,lo%f@qy dedscrlbed
/M: ordl ng t he er S e ont 1 gur.e
toc?%%ludéxgﬂlouf%£e§% @%t gg? fBh 8%%&2%6 a 9A-3D.

Accocdﬂp@éwentamyy Iﬂmreﬁafﬁengnpestuam é@@uctbmefuam@ennperation

betw@%ﬁméhek}%?&%éﬁ%ﬁﬁﬂﬁwFfﬁ %QGIQQHEQ}gﬁbéﬁﬂS#Hgl%e@tures that

annul ar anar front an aces
are CRRECR tWa§ﬁ@@)emN§db@ﬁ@¢é haryel fsen diiveunfsdméntiralreference

numb®Wsf. a8 0ObeEhec 15 rarnul & hodyr92vh$veonfi@uUr 80-194es: & tip
e a conplenentary aligning portion 70" that

memb@éof?é?at 85 FITH deBPeg PR irhe 4l | i A TS6r £5e6W €70 3616 -
the tip nmenber 862. The rear planar face of the

nnul ar o 92 OVIde | ement ar tin e
he 57n8pha UQ¥ conglguredf?gocogg%rat% %&¥% t he® ééﬂégﬁ of a
recowéﬂgngaﬁa©@.570fn 20epositmpheéngniaa cpnplsgmgnttar yaseéat guiding

port@%&%‘onogzkﬁmpr9¥h?e ogﬁ g%p|QM§ﬁbé¥§1”9%Q Of9é?e frgptof the

face of the annu Into a seat portl
Compéﬁmpﬁaﬁé’nﬂ”@arsemet@h@%yp@ééapm ¥ Wocatr nghe t Reange member

366, fL‘a}tmaﬁﬁemn@er @@othfgéggetlvzezen rEk}%dggngdzﬂé n@n@gﬁ:@tw of the
0 e nt ce O e, annul ar 0] rovi des a
redudSi G & 3195 b 1 - pOT | O 400" LOASELIEN without the

proviéenbhguned 4 o fzooperatle Wit hbtheecaonphememi@ lementary rear
i ni rtion. 490 fined |n t.he spi ot seat ., .. 490

retalgaﬁ Sggl&%ﬁeéﬁ”ﬁ”ﬁ%ﬂ Qf 8 Nt tFﬁQngar (F}a% ? of the

rlﬂ@ofmﬁméerr|@@4neﬁbér e Aﬁlauger @EW@@afeBéﬂblakeSpectively

Acco§@ﬁ%%@? of-drf8 il 8fbﬂﬁﬂ9§5 264 Bﬁ@%kd% ggg %ugﬁlgot flow

ot- | ow portion that is 30 con
porté@&ﬁer%ﬁ% wPEﬁ £he c%‘h%f%‘h‘éﬁ%%r?lpﬁﬁerr%fm%l‘fﬂ omprtions of

the mmﬂlaﬁﬁ4ﬁﬂngdﬁEMB@gsl@6Qhegﬂﬂ!ﬂﬁh@e@éméﬂgm@ﬂt£P§ inner and
menber 464 gﬂﬁthe out er U|dlgg | ow portion
I!

outego 8 IS TH WA O andb PECOYRTy POSFti oh | are  further
charpespectiveliy, tastdeseribed wot broveékerencg toruh@ing-£it 123

thergﬁé%&bek'onlﬁétégﬁ prﬂﬁg %ﬂgﬁgfg? tzu%§ aligning-spigot-fiow
portions 909, 914 are configured to mutually align as the ring

member 264 slides into the injection position.

In further detail, the tip member 962 remains essentially
unchanged relative to the tip member 62 of the prior art, as
shown in FIG. 3A, 3B, & 3C, except that certain common
structural features have assumed the additional functicns of
aligning and sealing in cooperation with complementary portions
provided on the ring member 964. In particular, the tip member
962 includes a spigot flange 973 that is configured similarly to
the retaining flange 73 on tip member 62, except that its outer
surface 1s configured to provide the ocuter aligning-spigot-flow

portion 909. Accordingly, an outer circumferential surface of
37
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The tip nenber 862 is essentially configured as in the
prior enbodi nent except that the guiding-flow portion
720 is provided along a shallow flange, the back face

of ,whjc r OVi the seat 72 described her
the SpidBLITI RN STan el i (R PR PR 80 ana -
tapeae@oﬁroatufacevahveeQ@6QrDm1aeeoadaaéegmﬁnh apnb-portion 911.
alternative enmbodi ment of the present invention is
shown that is configured for use in a barrel assenbly
The 3gngf BeMPeF effiton hokdPAg GradHiove ero. s Thelaphysto the ring
membé 8t W Al ve 1060:bs very sifi w0 {hosecnrevipusky & 3c,
described. and shown. with_referenc gﬂHéé? 3A-3
excegh LOATOBIS G ToF SN BHE S EReoni FAET GHEBL s BTy 94 has
beenShedehirieuanrd aperatoonde behweervniherembicdiyrentsew blligning-
vi ewed, and f eat IS ; 0 t
0108 p b iR Rae “aen iyt 15 5 or Sneaip 06 Has beer
conf hgnbeds toAschgfeorg.e thietmonbe ebarnevalbpeel 06t in a running-

Fit 'ﬂ%#‘d% anbip r é@%’%ﬁé 962, Akl n&fﬁ%ﬁbﬁﬁs%ﬁ apdy 98, In

Ian e nenber he non-return valve 1060 is
parthAgiAEr @xmﬁﬂ%@%fCéllﬂéééﬁﬁﬂg@%ﬁqcﬁ#%$gtﬁerear portion of

the GO EMeAtaireRka0l sands guf 8680 o f15¢per tdronslaonpbhe 94 is
in gnd t| menber s 96%ﬁ1962 and of gﬂ- 914. A
confLgae RIS ol Bt & b TSt 6 Bd0.0MonPp R on s

befotbangEenEnbet alb6ninheseigoa §@b@oposeabn1224pn@vp@e§1gured

Lo EQS gngtretgl f t@@ é%ﬁﬂfé%% %é%ﬂ Sﬁf ggﬁot fl sub-

restriction during |nJect on mn sion
portachacehsealthgl mietoweemitene Tohplenknt ahg ﬁéaﬁczgon pOSltlon,

in TRl ai niogr $6alihg p%ﬁ%b%@lgo %ﬁ@dTﬂéir”ngnﬁor%U%%ely spaced
390, of the " ring the f1an

relaggen F@sﬁé@?ﬂ@@l? SpAseéraﬁﬁé|922c6ﬁﬁF@H8%W§@y  Rhgihernore,

the amn@yt ef1 iafrl iGN iSd 19 ot T oW OWo At 08319095 Fhfirgured to
conf IgUﬁ§$¥%: ong resgec#lve orti ns of the # p and  ded
COOPEIAG S 520168 ﬁgn& ﬁple Y GThnet Hangt 2819ed on
the duwtperreal | §nony- Spicgotef | oweporgigms 908ng91L7ar,e to rmutually
allgRurgﬁgr ﬁargﬁée%ﬁggd %Hbéggt §§@r69%§ Qﬁsp%ﬂg'sfﬂﬂg member

of a runnl er ebet ween, instead,
tran@@ﬁppeﬁenm‘w difigniimg-espiiget - @péwtlﬁﬁrtlélﬁs EQ?O@HCQ&J@L any

mlsaﬁrgn%gﬁﬁ'%%%%% %QtﬂﬂiU?ﬁﬁdraélQ@nﬁﬁgtgﬁlgbﬂgflﬂﬁnpg&t1on 914
96 lides into the injection position In, fur

and  deeaJonR TR TR TS 063P + $har hsO B sEBRTPAF F Yo b8 wit1 be
correnthanged rehativentp theidhphdenbegob2f Dbwt heopricar 914 is

forc%&th9Sslide along the tapered face of the _outer aligning

sub-portion 911.

The flange member 366, as described hereinbefore, includes four
equiangular-spaced melt inlet grooves 367 that extend through
the cuter circumferential thereof and between the rear and front
faces therecf. 0Of particular relevance is that the inlet grooves
367 extending through the retaining face 390 preclude a face-
seal from being achieved with the complementary rear retaining-

sealing face 90 on the ring member 264.

When the ring member 964 is the recovery position, a melt inlet
passageway 977A is configured between the complementary

retaining-portions 90, 390 that interconnects the melt inlet
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shown in FIG 3A, 3B, & 3C, except that certain common
structural features have assuned the additi onal
functions of E 35 aligning and sealing in cooperation

gro&@ ﬁE n$a$¥ Po£tans ?ﬁpgggégﬁgngg bqgng%%med between

n par Icualar,
the |waxdée«r@@pﬁegr@tntmadngs@met lreit tilse confuilgur écbdy 94 and the

routdin® | gekYiba  dhe retaini pgrth Qgeaféhgog:ep e e&ember 962

62, except that its outer surface is ure
betvigieoyi dee t B 8aEert @M% Hg° spigot =4 oW RO fé@rﬂtgeon8 BooThe tip
flan@@ﬁﬂiﬂlﬂg|yur@ﬁeﬁukﬁmfﬁ@kﬁ%ﬁfeﬂﬁﬁtd@écﬁyﬁé@CQeQELH%Efore, to

the s ot e 973 rovi des a spj got
inciytte BB e End S s R e aBer S0 From Facd'thergaperate with the
meltpmawm®é§ra@Gﬂqum g 7Sub-ipontsiegn k1 .thelhd sdhag grerdreme 1t .

964 is also configured simlarly to the ring 5 menber

64 of the prior art, as shown in FIG 3A 3B, & 3C
Withexeehtread the B lfhets)ci Felinf di@ncel o, t he ldrihul ar non-return

valviRodyl 4 hasacheenahesonfii-gured 10 Provi d& tB8odinent of the
conpl enmentary inner aligning- spigot-flow portion 914,

presgad t hAYSRESCButlst ShPYAce &5t hds beeRfigbrefgurdd vee in a

barx@ﬁoaermlw t3s tdre ab'ar{]@jecbﬂi@?4ﬁéld_mn@ ﬁlé@ﬁhﬂgsl@lflﬂhe non-
t hat t.require the, use of a piston rin . In ,
return‘ﬁ“%ﬁ%hﬁgjgfna rdﬁf%yF%%ai?EaFob§h85§|86§V§0P§&ﬁ described
and p@hﬂmﬂw(ﬁlthiui@f&mﬁnmérCqueFéﬁtlab stpface ofantthe 14A-14D.
bo 4 ' as; th :
Aeeo@@ﬁ%gﬁgg g%lg t??% SQ@EEQEESgi xgsgtgﬂ?%ﬁre (3nd operation

spi got w portion
bEtWﬁﬁﬁeﬁhﬂ|%ﬁ#?@l%%n@%tW#ﬂém@ﬁoﬂﬁ“@ﬁ%ﬁ@l&@ﬁcbh¢|éaﬁééres that

are %%mh@nCQ@p%k@%eeWbb@;%@%t%oﬁﬁh%”%%%%rﬁl%%%e%lmllar reference
pi got-fl ow.sub- portion, when the ring 4

nunbERSEndS fPBESToN 68 (DI EC T HF T BVEF | dpginginciudes: a tip
membgut A8y pardhngeherdrd alcasel yrspaced £ 1xelbat ek 1066.
provi de a spigot-seal 122 therebetween. Furthernore,
the inner aligning-spigot-flow portion 911 is
The conbhgueédrto 2@a¢@eperhléomﬁthStheﬂnuﬂen:miqyﬁmgﬁe of a

reco%%QgHQ%Eh%ﬁ %%1thgr9%h%§%m%ﬁtaE¥e F%@%Eegnhr f'z?l.(fjegortioms

he spigot flange
wherﬁﬁa £ pligntér §O@é4gu9“ezl as m@preur@gerr@mér a complementarlly

confﬁ@&@%dt@@ﬁﬁpdﬂﬂldﬂ“%ﬂfHﬁ*%ﬁéKbé@@'ﬁePﬂ dhBt flow portion to
rticular {hFFasaI%gnnent bet ween t he i nner

mutuﬁ?} nlﬁﬁjéﬁ?go rtidon! 91%° 25PaAdERe @  Spigot  seal
therebeplerant ahycontiengspj gaitdd ow 1sub- past i eee@1Gmflgured to
lnClBSG C%%r<%%ggraf¥brced grsﬁkgenggong bﬂgi%iéef%%dfé%e outer
allg@ﬂnghélgﬁutsequqrqmmg 15ub- panti 6hedtk130ddte flangeortion
1118MBIHREr 1368, 2% rdeselidbed, hereh nhef one, s hncl udes foun _spigot-
flow portion 1114. There are a number of the plugs 1109 arranged
around a front face o©f the flange member 1066 and a
corresponding number of the enclosed melt duct flow portions
1118 similarly arranged, and that extend through, the ring
member 1064, In addition, the ring member 1064 1is further
configured to include an inner guiding portion 1115 that
cooperates with a complementary ocuter guiding-flow portion 1110
configured along the tip member 1062 for guiding the ring member

1064 between the injection and recovery positions.
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equi angul ar-spaced nelt inlet grooves 367 that extend
through the outer circunferential thereof and between
the rear and front faces thereof. O particular

In fhgkﬁgén%%e .S 1t hat, d hcelg; e %%%owgzs 6&9@%9%29 identical

hthe Fétai ni ng recl ud ace
to thﬁoﬁﬂ@emgﬁb@éhulé\%daﬁmuhﬁtf@%@n@h@@hm%wf rear Shown m FIG.

5A, %@t alsfdj ngg §!§alek89pf:a@c%a%otq{ét@@tétnglﬁﬁﬁfﬁﬁérgﬁéial surface
én the rin er 964 is the recover% positio
d

of W ANEE | Bhld g thay BRI L oRE Yoh e B o i feng - ELow

port€8AP! BIENT armk é@dﬁeh@hnln@h@@ruﬂﬁﬁ3x3®g 3ﬁ@mbbat is in the
interconnscts t i nlet v s 367. W

recolBFY EPAETEr plosauEWAY 09 76 TP Red Hatveen - fnd|ocing=Flon
portﬁnneﬂldwraumf&wm&ng@m sgrﬁaeeeoﬁtehemamnuiamumm@y 94 arcuate

rout%ﬂg T‘ng%b |ﬁ]9%§0rt<ﬂoqﬂf]%%qve& hQI:r Ee%dsf%ggggtala% of the

et ween 't | got ange 973 an

ringg mnfqeafng]é?%@lr Tmé thg Hadka %1Ofst\h§rttﬁé>r flange 81, for
pron@@BbgMéﬁg d@%cgg§%é|Qﬁgsaéé%hﬁgeﬁgﬁeﬁ t@ati Aek¥E@onnect the
four 5 dlscharg % g% 84 t hat % pectate w.th thf q

meltpdinan FRESPRPEVBRS 9778, Grn RISTV 14T fhendi sciarge!t duet
flowofpdfﬁJﬂons Wil r efetiencret @okltGng( PodSn 1580 15€ro&ided on
the Ilp on- refur n L0 val dre 111%’e'£‘o§8°8§d§” ?ﬂ%”ﬂl% routes
a erna Fre ‘Sodi‘en resen en

the shewn,t hat |@8@onﬁugwﬁﬁﬂﬁ(HdlﬁﬂhaR961 drarawds addentslhypt are

cons 380620 kabeehiboprobalag machige 10, <Thecmony return

've 1160 i's very simlafr to those previously
described and shown with reference to FIG (s) 5A-5D,

The athgldderddd: 1bcAccey dingd yeopnhyutbe diiffiemencgescd Nnthe ring
strg&ture d operation et ween t he nbodlnen%gG b A, 14B,
&ie bot-f

membfg d-4nd {h%ﬁ@@?@ﬁé@ep at “Sar
14C,enbodipentzss haverbdenedi venrssinid farre,ef ehenceng member 1064

furtﬂugbersiné§u$§£ore }2? n%@ fﬁ&g{b#@lve %aﬁggggular spaced,

des
Llongtihedfhange - ﬁén’geﬁdlolﬁﬁlt 201Ut rﬁé@w epgrﬁlvaﬁvelllll%o arranged

betwbénan@weff@%?cﬁp'a%dﬁbéckf%Qﬂ:,f' IWEeallogn 9fdt N8 -—petween the
onpl enentary spi got and gui ding portions wherein a

mSleﬁu@nrds UHGGuUret dB kooHEr st e Wit Feac e ofpl BRigneapilpr body
94, @pnéygm@ﬂl@ml E@Eﬂkl %I&floan enckasad vkt quet Flew portion

t th th dt
1110095 e xa PoTE kBt RebR oK, dirg e oh G4 peeUs spigot-
flowhgsrhdem cldrifd gured tocpenetade am owesr wipilgothéEl pwugs 1109
as v§ prBEt' #%%%%x? %éghggEQ%F ahmgn%ﬁgréégg%d. hereinbefore,

porti o duct ow por
the front face of the ring member 1064 is further conflgured to

include four equiangular-spaced, arcuate grooves that provide
routing portions 1119 for interconnecting the end portiocns of
adjacently paired melt duct flow portions 1118. The grooves are
further characterized 1in that they extend through the inner
clrcumferential surface of the ring member 1064 for
interconnecting the arcuate routing portions 1119 with the
routing portion 1120, when the ring member 1is in the recovery

position, and as described hereinbefore.

The flange member 1066 is also configured similarly to the
flange member 66 of the first embodiment, as shown in FIG. D5HA,

5B, & 5C. As introduced hereinbefore, the flange member 1066
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1118 has been configured to include an inner
al i gni ng-spigot 30 flow portion 1114. There are a
nunber of the plugs 1109 arranged around a front face

furt‘ﬁ% [t he U}@ ggegenbeg %SS? cgﬂdlr?drlccoarlr eSpo%%fg%n%%@ﬁ’Lspaced

he encl ose W portidn
longértmlaiﬁll}ya@rla@@@ai P st hiak0 extlemd ehe oaghanvhe fiongrotrude

from”%”tﬁ:ron]@%cé N radeld § oy éhﬁaftégnnﬁﬂggr c%Q@ésb%nds to that
further 35 configured.to ude an inner n
L O e T | o borMEh N aParpPRRent BTy  Provided
alonqutte]re guirdj ng:nfdeaw mﬁudonhell%@nfg@@fagﬁd%ﬁdoal eaght heug 1109
[ er. .1 fo i di_ng ring, menber
% ?3£§ﬁbtié“%ﬁﬁéc S%yaﬁg'r Itlogery p8Siti Ons E*?b Fﬁllndrlcal
portfight hera detmidh therrb]@enenbekorl@smdmee&semlmmeyd forward

cyllh@_ecrﬂ:'a@ialporttq_otnhe ddP ﬁ@gﬁsﬂ-@goﬁf %nggvhr %L}Srebetween The

enbodi ment, as shown in except
outefhat: tREMGAERACE] r?clmﬁ%%eéntqfal t@arfﬁ%@r otY kil emge portion

providiéd ithecaonfdegurash as: L e wus en- @&t@w@ _ﬂ@yv S5AROKLIEGRe, the
N ition twhen &Ef rlng%rgﬂp |n t he th
oH eFeE%VéF§:§g§WHQﬁ¢ 7 ol wat d *Fortd QHIQ etputgpperate wit

hamdﬂUamy;mnnennanﬂgﬁhmgks@x@wmﬁiuéw p@ﬁDE®ﬁtell4 when

the WHLPP gf olfO@f-fC ast ef,mrogkl nglgﬁéé%fgﬁ 1gg'olsgﬁbtlon, in an

confrgured across ron

overigp®ingnd Muterddadck m::@lbélt heng mfd%ﬂ@&%cdcbrriﬂatlon to

provRBaVi gi ng,neltt di-schas ge Passageuays, 1O§ZQ1§Q§“1¥C the outer

|nterconnect the nelt transfer passageways
circgpéergagialony Tieame?t 808t LoIGW Hori oidr 1988, Parthon and

the theanoutiog qmﬁumn 1320, iprovi-ded @@te%g@ﬁ@mﬁtﬁbw sub-
n 11 rout

1062. bef routing porti ,
portaft lA§3use%lglfeo Frd|§&ﬁgpégggfg8Vess§2 “PRAt 8P "9115 s
Conflguc@dfmgucedpakamQ wnehpehephemﬁroﬁlh@elhgasbh@ngeflow sub-

port§én Iﬁ§4rk@9mﬂ%gg yéggégbstg gleggfh3B5e% %h”kh%r 1t duet

he rin r enbod
flowSﬁ@\mlpﬁSFl 181 4% tJthrlquGne@pqum% tn@n@@m@eds into the

injeberehnbeiare ont he o iNg-ebel . 10%2Q1§H[£§%ehﬂcbl%‘g§§en the
six cylindrical, equiangul ar-spac

innef oy %%Tw%ﬁﬁg%awepﬁtaa& Hfo‘w BBFtioHs Eprglementary
outear rangest - bE&ME%ﬁhH—@Q)IftﬁQﬂ'I andibaek) f age tb@f@@a‘:t@ad as the

t d d t nf eren
e TS EEERD LOE et g cut sy e oumteraniial
the porpieon cofteeach el inguctod | v portitm 251 1118Wish reference
to FfI‘é}r”EejrC contd gf'&f\?f\i@ RLOYLde %%?4 €L on of the pluﬂs 1109

i 'gni ng- spi got - rt i'on "hat “Cooper at &
remaa§eeﬁHQQ? h%lbhH@stffogﬂﬂésoﬁIanﬁa@thaﬁ%@@ flow portion

111shefeimaf f €8 1n AgehBieoducedy e e NbekPEBetween when the ring
member 1is in the recovery position. Furthermore, the annular
space between the outer alignment-flow sub-portion 1113 and the
complementary inner alignment-spigot-flow portion 1114 provides
a melt transition passageway that interconnects a melt inlet

passageway 1C077A with the melt transition passageway 1077C.

The other differences in the configuration of the flange member
1066 are not particularly relevant to the present invention and
are merely I1llustrative of other possible variations. In
particular, the flange member 1066 further includes four

shallow, equlangular-spaced melt inlet (grooves 1067. The
41




(623

10

20

30

40

the front face of the ring nmenber 1064 is further
configured to include four equiangul ar-spaced,
arcuat e grooves that provide 30 routing portions 1119
confggﬁrﬁgggﬁco ec%hgg fﬁféf”] f555é§n$1 7 Qﬂkﬁ@e@lty preclude
nel t | ow portions 1118. e grooves are
aChlﬁU?Ltlﬁera characterilzet i hetNaent Héy exerambenan bagh fheaining-

seanﬂaerpogtwﬁgf erent | al1o@11r'f acgopbkvthe ring nexbersd0p4 91 s
|nterconnect|n he arcuate routjn portions 1119

OHSW?He?héosé)er GG tﬁ]or?‘ RCCUHR I he 7 ngChefpdpauired
featii8eln the recovery position, and as descri bed
her ei nbef ore. The flange nenber 1066 is al so
configured simlarly to the flange nenber 66 of the
Whilki ridte espadiorentea lashshowesdm Eh&ragperig@dsBie@ Bhelore as

pref Egr°9H8?g39ﬁ59|qug Ly tgéﬁflﬁggﬁééﬁﬂﬁ%ﬂ’ 1Q@§p&é%entary

incl'udes”si x cy |ndr| equi angul ar- spacé
splg%ng:iqnmqﬁ@ﬁd yt&l iGne®sIdgs erl 090 ¢ hat har & afirldnigsd 882l may

alsoPr @kl ude-nfdwm a f1ont haceghher eaf idvah pariern hhakoderate
%rrespongs to %hatb of the cogplegentar nmelt duct
inteff8RPRGFTFohs TLE8CPFrYGRled BDAI ong “FHE FPng ™ AEnbérauire 2
modei@64taﬂ&ﬁim@nbEQUHaiIGbmpﬁeaaﬂhambugnimﬁﬂt p®rftdkhieror some
otnefNALAGLeEhEof Ll L 0L LLh 1 NG Aol ean cuLl gt ca
FEro n, “a much harrower, [ongi udifia Fy allgned
formard cylindri cal portlon and a transition portion

or ddiprebet ween, T&@rk%ﬁv‘ék&%‘é%%eﬂ&?%&ihfc%%e"f the filange

rear cylindrical ‘porticon 10 provid e outer
memb§ﬁ|gb@ Y- SUb-iportacbn ity t%% befior @orfhaenoutee tip and

flangpi g@xﬁéw ﬂ@tiféc_tj@@?tul‘}liolrﬁeﬁo@lfﬂ guiedeha @&?p@i@t 8crew; the
e C enent a r.all n| n (e}
tip Sithen Sl Riont AT HonbaP 1068 9e 0] t R ease of

serviinjiegt cap m@agtmembemn an overlapplng, mut ual | y

paral l el, and cl osel y-spaced relation to 15 provide a

spi got-seal 122 therebetween. Simlarly, the outer
Notwgithetahdnant i die sipfgcetloft t heef oravaraueykivbddiiggints of the

non-PRELLAN apd i the transitikon %9%%%%% Provide ke out @kscribed
al i gning-flow sub- portion 1 he outer

hereénbaﬁpﬁamBwabb@p%mwffmq% fegnf vgtr et tlpin a barrel
assefBoper 3ge wift hahhe lln@@erclalnl JRbNE-isRl gelachlieow sub,20no  such

1ini PRER R0 i 0 ) B2 3 ﬁ%”ggggﬁgﬁ”qﬁgﬁﬁgﬁﬁﬁ1%aasfxampler

the tpansetiuonsvidtre blfethienpeetkon posinitdon lmy be alternately

contIBFELRIEL:, 300 MSEURNETL Dol | By BBETmacerian Lo

pathcoifplenehtacy: o erugpegotnqaZdw subsporiyoninliEl bkl runner
shooPgngobbected A% the ctc.); in other types of molding systems

{(e.g. extrusion molding, die casting, etc.); in molding other
classes of molding materials ({(e.g. thermoplastics); in molding

using an alternate molding process (e.g. fully liguid melt).

All U.S. and foreign patent documents discussed above are hereby
incecrporated by reference into the Detailed Description of the

Presently preferred embodiment.

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
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25 inner aligning-spigot-flow portion 1114 is forced

to slide along the shaped outer aligning-flow

sub portion 1113. Wth reference to FIG 15C, the

orward .cy. rical ortlon of the s 1109 renmain

ROt GHAGAE it thi T RGP AL b eREHERBEt PBUG: (PFoR gGytren out the
invehtI®rt.o mai ntain general alignnment therebetween when

the ring 30 nmenber is in the recovery position.

Furt hernore, the annular space between the outer
Whilg tghﬁremewww subepbiehomabl I eandither Livodpleéhkntraspect to

what' nmgr Bl & 9BReN - sRiaotad taw %rtb@n did4 é)é/érgﬁsy %referred
transiti on passag emg% t hat |nterconnects a

emb%%ﬂ@wtspasﬂsfagéaa§01dﬁﬁ7Au thsthednEhete r%l%nwtlon is not
llmlm@%agemyhé07c71@cl3ﬁserle e@ﬂdwlrr@nftfser E‘IF@eStihél tdftﬁqtrary, the

lnven%qikputhlon of(%nﬁ nge genb 10 are % . q
Dartifcul’ar | v Vet EiEht Y% t h8"pr es8AT H@enppgﬁ ahg-tens  an
equ&@éam¢r@QFaﬂdamﬂﬂﬁﬁIlﬂﬁkﬁd&ﬁfMﬁtmmBSthéesyarnathﬂﬂSScope of
I t 1
the %ﬁ?eggégiggﬁ%ﬁ4o 2§P%|OM/ egﬁfgﬁgﬁlgggégg%ég Clﬁ%ms s to be
accorglest theodves desé7 1ntiee prat At igenficg@satticom e s all such
modilfilcel: 1gheowes LORY daes :natl: Areclude sachiewng 4 face
seal 91 between the conpl enentary retaining- seallng
portions 1090, 1091'. However, the face-seal 91 is
consi dered to be suppl enental and accordingly is not a
required 5 feature. While the spigot-seal has been
characterized hereinbefore as preferably including a
smal | gap between the conplenentary spigot portions,
it is recognized that the resulting seal may 10 al so
be achieved with no gap or even with a noderate
interference-fit therebetween. The foregoi ng may
require a nodest tapering of the conplenentary spigot
portions or sone other nmeans for their initial mutua
engagenent. 15 O course, other workshop variations
may include: the flange nenber integrally fornmed wth
the tip portion; the tip and flange nenbers
integrally formed at the end of the screw, the tip
menber includes a detachable tip flange 81 for ease of
servicing the ring nmenber. 20 Notw t hstandi ng the fact
that the various enbodi ments of the
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non-return valve of the present invention, described
her ei nbef ore, have been configured for use within a
barrel assenbly 38 of an injection nolding nachine
10, no such 25 limtation_js inplied as to its genera
utility. For exanple, thel&bRSreturn valve of the
present invention nay be alternately configured for

e g ot bl S hosat b a36Bmbi §0: 1 HOA- nGEs, 160, 860,
pgnner, o exhootiag ppbragsemby o et Jchdh@iNer48yPes o metal
of nol ding systens 30 (e.g. extrusion nolding, die

gaddiing, serscer (iL9)noltdiengootrerturel asses ofompolidiimg :
ri g er | asti,CS),-4 N di usi.ng
e Al df%%?br gggés%%é'g.“?jm I{/%)%’i q%f@%' FTZF?) 862, 962,
Al l UlSszand foreign patent docunents di scussed above
are hereb 35 incorporated by reference into

t he
Bet ai 1% i ption oF*t he®prasént PHipr éPefy egonfigured to
enbodijaent; 1 The1indL ¥i-dHgk CORPORRAL S5 S idhowdings 5,
or designated by  blocks in the attached Draw ngs are
al | weklbkifowhorn & hetrat@e holdimggear t &n andetheimd a closed
specifb%i%ggstr%ption and operation are 12 not
critical totHe 8EEration or best node for carrying

etk theo amventien. mdhidlee st helpr esemt i nyent i amshassez, 662,
been described with respect to 5 what is presentl

consi défed %’ bePKe pl ntﬂ§4pré?%%r¢a64¢nﬁ6@hne§§§; 1064)
It 1S .9k padenst %%eac%%}rﬁoé nﬁﬂ}?\@nﬂr%q%}%smgﬂber (66, 166,

limted to the disclos odi nent s. e contrary,

the ©Eewention i86bnt 8vded t&Egovendvar iftusvard retainer for
nodi fi,cations and . equival ent_arrangenents included

i AiTHGTSE BRE e o 0PI HE BRntoq b e A6S, 264,
The sagpe a4t heokall;:om ng clains is to be accorded

the broadest interpretation so as to enconpass al

sudt ! tnpdistsae@isohs Tahth el vat €ht 8T¥ucbif es7and 277, 1077)

functi.qn 4 [ ~ A -return I 260, .
360, 580" 560° 6 27858 883%91360%%%06&,%1%%68%’%%& fp ring
in a fleowechasnelr r&48kE dofina timet alpenb paslidiing ;syst em

() nble ISTISLAY valys campshngs & Lip ISIber, oy,
2oa}rggpggbfgxﬁ%@%sﬁﬁﬁn §64coﬁ%&em%§%ar%oaﬁair of spigot
portions (110, 112, 112', 210, 212, 310, 311, 312,
409, 414, 51¢, 6190, 710, 810, 9509, 914, 1111, 1114)
that are configured along any combiration of:
the tip member (162, 262, 362, 462, 562, 662,
762, 862, 962, 1062);

the ring member (164, 264, 364, 464, 964, 1064);

the flange member (66, 166, 266, 366, 766, 866, 1066);
the complementary spigot portions (110, 112, 112', 210,
212, 310, 311, 312, 409, 414, 510, 610, 710, 810, 909,
914, 1111, 1114) being configured to cooperate in a
substantially closely-spaced, overlapping, and

parallel arrangement when the ring member (164, 264,
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be slidably arranged around a portion of the tip 10
menber for a travel between an open and a cl osed
position; and the tip and ring nenbers (162, 262, 362,

462, , 662, 762, 862, 962, 1062, 164, 264, 364
464, gg%: 1géﬂ) géﬁﬁigﬁ#@ﬁgto%ﬁmnﬁﬁﬁﬁ%gﬁfthl% f Fafigeclosed
nmenbef £66;i0466, 45 266,368 766, 866igd066amnd ai22)  to

f or war d retainer for limting the travel of the rin
menbesupdbant pesly3ealockess -kflgeg) ;ofa mel fretallic melt
passa 1 14, 47 77 77, 77, 77, 177
bein99§%§¥géuggglgﬁﬂﬁ%gz%%g’v% @é %ﬁéh ﬁé%ﬁﬂ%é§{2%6o’ 760,

menbegss aspangedojnithe)open position; the nelt
passageway (177, 377, 477, 577, 677, 777, 977, 1077)
conprising a conplenentary pair of spigot portions

fﬂ%owuﬂ§é%e55§% rvgige 212, 23L8radhde 3didin é@gim4hi1 further
510, 610, 710, 810, 909, 914, 1111, 1114) 25 that are

tonliigined @l epgranycosativnapd on off ¢heding mengerons (412,

2, , 46 62, .662, 762,. 862, 962, .1062): .
%ig'r{ﬁgﬁneigip'(l 15584 64?r%6431%ﬁ§§ecﬁo§i§Vgg§% the tip
hbeptlkangenener, (66:, 1662, 266,366, ,766,2,866621066); 1062)

the conpl enmentary spigot portions (110, 112, 112',
ong, P, r3ng, 'grbeR1216409,2 %4, 3840, ¥1b, 794, ghtpd for

§99din§1%he1%%}r %%éﬁ%ePek9@49°§%ggu@%ﬁ,tQmﬁﬂ°p§é@}91064) in
n-a ubstant|§1ly cl osel y-spaced, overl apping, and
8bapanal léligameangenerit whentihenrembgrneritisr, (464, 362, 462,

: 364, 4 964, 1064).is_arranged_i he
gggseéiépog%@Vogﬁ?% g?%bidHJ%?gp?ﬁo%Esggﬁn§¥§§§stgetween the
gﬁggtgﬂai@hbgeglgggi@igaqkfIOM/of a netallic nelt
t hrough the valve (160, 260, 360, 460, 560, 660, 760,

5 860, 960, 1060, 1160). 2. The non-return valve in
§Bgoﬁg§ﬂ§ egﬂfil9%%5%11infHEEE?&anh@CHHgaggcﬁaéT 1, wherein
conpl enmentary pair of guiding portions 2, 1,

7260, A4diP]edddbSyryhaipiare: dipgpadedsbetveén the2ii p1zo, 210,
menber (162, 262, 362, 462, 562, 662, 762 62 62

1662) >1dnd e rilrg ﬁ%ﬁ%er4kﬁ@4§1%64§1%6471364?1§64?09r 214,
i@@ﬂl fOl14) are further configured for guiding the ring
member (164, 264, 364, 464, 964, 1064} in coaxial alignment
with the tip member (162, 262, 362, 462, 562, 662, 7T6Z,
862, 962, 1062) as 1t translates between the open and

closed position. w

The non-return valve in accordance with c¢laim 1, wherein
the spigot portions (11¢, 112, 11i2', 21¢, 21z, 310, 311,
312, 409, 414, 510, 610, 710, 810, 9209, 9214, 1111, 1114)
are further configured for mutually aligning the ring
member (164, 264, 364, 464, 964, 1064) and tip member (162,
262, 362, 462, 562, 662, 762, 862, 962, 1062} with the

closing of the wvalve.

The non-return valve in accordance with claims 2, 3, or 4,
further including a pair of complementary retaining-sealing
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guiding the ring nmenber (164, 264, 364, 464, 964,
1064) in coaxial alignment with the tip nenber (162,
262, 362, 462, 562, 662, 762, 862, 962, 1062) as it

transl at es $§tmeeq the 15 open and cl osed position. ,
BOTFHE Hon! Yot ur Val (B F ATHEEET ddthc@APh el af #P9S provided
whenel N4 he cgonphenentay VinsRhapt AYti 0n§4 (10, 11264 gy,
112", 210, 212, 310, 3I1, 312, 409, 414, 510, 610,
7964)8191d 90de 9duonR0 ofl1the 1 El4Nngar emébpeher(66, 166, 266,
fig f or, -gui di e ring _,menber (164, 264, .
%g%f 4g£$g©64?6%064)f?%égoayﬁggeﬁﬁ gnﬁenfé%%ﬁtﬁ$%ﬁhe (31)  is
topfagnker 1616 26 tdbh #082n 562 682ve 782, iB62he closed
962, 1062) as it transl ates between the open and
EPGdédPost i GirS1isf5 4N TReCRbALFetr Rardi@W nof melt flow
agcordance wddy cl g oy d rehn; t pi pesEi o
(110, %112, AT o8 2?%%%18,1 311@@12%’09?4?214?%’ L
5706, 620,/)710, 810, 909, 914, 1111, 1114) are further
configured for nmutually aligning the ring 30 nenber
(164, 264, 364, 464, 964, 1064) and tip nenber (162,

262, 3625 rdb2n 562.1v862in 762c08821ncR62,14062) Wit hsf heherein
closing of the valve. 5. The non-return valve in

&8€or'dencBeRPER cl Bbhs 2023, 924, 4635 fupEher®o2, 762, 862,

brel udj [ conpl Iy .retaj - li ng
o arie P PRy D COTe RN LG, pal s, 02,
priévi déd, értheSi8ar S50 ,t 166 3r.i 198G 3neihiér3)(.164, 264,

364, 464, 964, 1064) and the front of the flange

menber (66, 166, 266, 366, 766, 866, 1066) whereby a

frace-s@al r{O)n | a3 veonfi guk-ableahher epet neen whenst henerein
valve is in the closed position to assist in blocking
&hBackPTRWCBENherY f3oW Ot hitough citve ell0, passageway? ', 210,

0127, 2367, AL, DL, /S, Jd, P 7’6#877%%0}3390 TBeo g1y
non-returnval've i accdrdance wth c¢lfai mb5, eréin !
thelti pl hehberan€l62pon262ur362, allbdy 562p6620on762f an outer
862, 62, 1062) includes a_cylindrical flange (173,

SrscugFsrengzal’ 4198riges 93ty cpndgmepl 1fgpge (173,

2537. 3The non-refwn yabvesihn ageordance Wiisclalmibyiong
wherein the conplenentary spigot portions (110, 112,
pe2tioploef an inner circumferential surface of the ring

member (164, 264, 364, 464, 964, 1064).

The non-return valve in accordance with c¢laim 1, wherein
the tip member (162, 262, 362, 462, 562, 662, 762, 862,
962, 1062} and the ring member (164, 264, 364, 464, 964,
1064) are configured to cooperate in a running-fit (123) as
the ring member (164, 264, 364, 464, 964, 1064) travels

between the open and the closed position.

The non-return valve in accordance with claim 7, wherein
the melt passageway (177, 377, 477, 577, 677, 777, 977,
1077) further comprises a groove (120, 220, 319, 320, 419,
420, 519, 619, 720, 820, 920, 1120} disposed on the outer
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10.

1%,

12.

13.

14.

15.

212, 310, 311, 312, 409, 414, 510, 610, 710, 810, 909,
914, 1111, 1114) are configured along a portion of an
outer circunferential surface of the cylindrica

fl ange (173 20 273, 373, 374, 473, 3, 4, 673,
5730 48273)" G §|lé>ngm%mb%rt‘lé§ o2 | ARer 1627 s62, 662,
qggcugﬁgregggallgggﬁace of the ring member (164, 264,
364, 464, 964, 1064). 8. The non-return valve in
accordance with claim1, wherein 25 the tip nmenber

8 o T oSSy sl unerons

ane copbbguerediro, copperat®ldn aBINNIARD fit5Y(A23)02ds 1120)
the ring nmenber (164, 264, 364, 464, 964, 1064
EFAPBAE WVECWEIER TRE ‘G aMtPthe EhGsdd Fpd&sitcon. (362, 262,

9¢2Thgsponsket uppovahye | Reaccapdanggepnth claim 7,
whefein "the frel't passageway (177, 377, 477, 577, 677,

777, 977, 1077) further conprises a groove (120, 220
g%g 320, 419, 4 0 5%9 a619 72% 820, Cﬁﬁlﬁj. wherein a
SpOSET S e Ut 1A6SUPFACECET i (G R

016221267, 362,t14b62grb62esb62re WHZpBBA EEZOu@HGZQhe outer
10. The non-return valve in_ accordance with claim9,

Wﬁé?émﬁergnﬁﬁélgr%@gga@ngaf22@m&3§gllg§glcgéo f%@@ge in an
tiall d the t
ks Sy gy mm e

2, 462, 562, 662, 762, 862, 962,
1062). 11. The non-return valve in accordance with

aim9, wherein a. 10 urality of the, grooves ar
e Tt e b h venetouber Stkorbades: oni hy AEIELE opmerein
the @%bb%@fl vifdedngg: i neadx @ﬂ@'@ﬁgé|§6u$@@§e@ortlon (120,
rel ati on. The non-return valve in accordance wth

@2@un1@20mhéﬁ@un 938, t Hel hoovengr ovi desnat elreagerbhen (319,
ar | ortio 120, Q 42 20 12
3 afﬁgéns éﬁ ﬁ%#t?gé %%fg,%%ﬁ?ﬁﬁﬁgf§f gagf’o?7%hegh7 ST

%ﬁht passagevay 10177, 37f, a4%7 coabinatedbh, thétedFL7,
1077), and any conbi nation thereof. 20 13. The
non-return valve in accordance with claim?7, wherein

- Passagevay el 7y %Eéorﬁé%mf5ﬂzlt@7%¢aa%7 7, wherein
977, 1077) further conprises a groove (118, 118

2108, BBf 4@$sagﬁm¢9§ di.dposet on A& . i rmét. sérflace’ol, 977,
&%g7rl%% Q%er ole) pfﬁses a groove {118, 118", 218, 318, 418,

1119) disposed on the inner surface of the ring member (164,

264, 364, 464, 964, 1064). -

The non-return valve in accordance with claim 13, wherein a
plurality of the grooves are disposed in an equiangular-
spaced relation around the inner surface of the ring member

(164, 264, 364, 464, 964, 1064).

The non-return wvalve in accordance with claim 1, wherein
the complementary pair of spigot portions (110, 112, 1127,
210, 212, 310, 311, 31z, 409, 414, 510, 610, 710, 810, 909,
914, 1111, 1114) are disposed adjacent the retaining-
sealing portions (90, 907}.
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17.

18.

19.

20.

21.

22,

264, 364, 464, 964, 1064). 25 14. The non-return

val ve in accordance with claim13, wherein a

plurality of the grooves are disposed in an

eqU|anguIar- spaced relation around the inner surface

of'et ROTYHeG Whentier V] 161, 2269rdgpae #84h ge41imEO6l) . 2, 3, or

30 f\"rl\ﬂ:thgle mﬁw&iﬁ% yal \MJ@@C&%Q@PC%\@ th & ai 5%6 366,
erein e conpl enentary Ppair spi'got port’i ons

amﬁo 8902, 129829 ,. 210, 212, 310, 311, 312, 409, 414,

510, 610, 710, 810, 909, 914, 1111, 1114) are

di sposed adj acent the retaining- 35 sealing portions

€80, 2 Jrethidn 16a17he NonzeebubAnval vei i aceendanseyherein
with clainms 1, 2, 3, or 4 further including the

Fhangkl maabergBEEr 1666:266,5636626676636866, / 4066855, 1066)
%ﬁclzﬁagsm%e %Wnlx@gyeed#fbc%? or(%%pﬁGG#BE%éhgég]G]between a

erein 'ange nenb (66, 1
866y d0686Yronnckudéscasnmehtrintet groove (367)
configured between a rear and front surfaces thereof.
10 18. The non-return valve in accordance with claim

t6e Whereidtuitrheyf1ange smemer-{£466; @@@%'dﬁ&ﬁme§6anwhereln

outer circunferential surface that is configured for

phevi dfhgnyene BeEmbRE spi(got. por Béhs (81O)udes 19an  outer
va aor.dance with. claim L

mﬂ?cﬂﬁ@e&@h%&?ﬁ §d§%é€%er GGfSISC%%n %ﬁ?%d%%ﬁtaﬁrOVldlng

end of the spﬁg@%/@@Eﬁ}ongo gThe .non-return valve in

accordance with claim 16 wherein 20 one of the

conpl enentary spigot portions (1114) is configured

@h@n%dﬂlﬂéyﬁﬁusyﬁf@gelgfé%égﬁaaﬁg@twigﬂl%haﬂﬂuﬁS'Swhereln
arranged between an inner and an outer surface of the

thag enber (B064), andowhersei notfiegorkdr a@me aof ehe of the
gggglegg 2ry pai r of spigot portions (1111) is
d "25 an outer circunferential surface of a
plug (1109) that is arranged on the flange nenber
1066). 21. The non-return valve in accordance wth _
P8 AP0 rsHBmei Kalvhe el fcHaEfapte18yitext epgém 16 wherein

LREougly thenting ABARGL htary  spigot portions  (1114)  is
configured along an inner surface of a melt duct (1118)
that is arranged between an inner and an outer surface of
the ring member (1064), and wherein the other one of the
complementary pair of spigot portions (1111) is provided on
an outer circumferential surface of a plug (1109) that is

arranged on the flange member {1066).

The non-return valve 1in accordance with claim 20, wherein
the melt duct (1118) extends through the ring member
(1064) .

The non-return valve in accordance with c¢laim 20, wherein
there are a plurality of the melt ducts {1118) and plugs

{12109 in an edguiangular-spaced, longitudinally-aligned
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24,

25.

26.

27.

28.

30 (1064). 22. The non-return valve in accordance wth
claim 20, wherein there are a plurality of the nelt
ducts (1118) and plugs (1109) in an

equi angul ar - spaced, | ongitudinally-ali neg 48
aF FARGERERE 8" I T FroRBEPS(1064) 0 Bhd 3Ple the Elange
flbApge ﬁ@@@?r Qégﬁéktl%%§990the|y 23. The

non- return val ve in accordance with claim?22, wherein
a 5 distal end of each of the nelt ducts (1118) are
Egterconne ted by .at |.east one roove. that

ﬁfpaﬁrgg “Ar o &W%lﬁ?ltﬁ??r% d%l%? %a?dmr|ng wherein a

Aegbar (106#4) oadj agcemt acdi strale endetber epfcts10 24118)  are
The non-return valve in accordance with clai m 20,
MEFECANNERESH! LY (#E09)°2t 5001 ficl WY@ fbAkar 5 configured

Eﬁ%hgﬂ (Hé3) ﬂu'ﬂ@tar sﬁr%%fe' 9%90' stanre@'rs% engaged (1064
W t hi

an Inlet en nel t duct
Adiatann gedesablabngnmbateoﬁherebetmeen 15 25 The
non-return valve in accordance with claim1, wherein
the ring nmenber (164, 264, 364, 464, 964, 1064)

fruet hein- ddialtdesa avgr aovend O9)daf@singian QUt:efin 20, wherein
surface (96) thereof for receiving a piston ring

tbe) rlzg ZéloﬁﬁeQ&ﬁﬂr%ﬂQ#WQQ%J@efQﬁWaé@oP@éhé@nmn@ﬁ13 that
l,ai yrd [ e p {
gxtéﬁ%lnéﬁ%efﬂgg% % £P§I?gg§g§§a%2%gén %%V Igy%t 699 of the
Belr 67duck77, 977181077koand madhe-pirst ongenagayr oowd ignment
25 27. The non-return valve in accordance with

%gSFﬁpﬁéweﬁﬁereln the groove (95) is further

configured for receiving a sub- ring (100) beneath the
piston ring. (98). 30 28. An inproved non-return val ve '
@meo n@eore360) #60yve560; 660ordzeQe 860th96021ir06D, wherein

HECIL 100 oyl o ey AL aB)icln actelalye) cuconer

r't her 1 ncl udes spl g
saallueé%Z)a thratovies Cf | giabd eabebween atrkFeast (86) thereof
tip nenber (162, 262, 362, 462, 562, 662, 762, 862,
é@? r85eieRP anBl&tPPngIRENDER) (164, 264, 364, 464,
964, 1064) of

The non-return wvalve 1in accordance with claim 25 further
including a pressure port {97) extending between the melt
passageway (177, 377, 477, 577, 677, 777, 977, 1077) and

the pistcen ring groove {(95). -

The non-return valve 1in accordance with claim 26, wherein
the grocove (95) is further configured for receiving a sub-

ring (100) beneath the piston ring. (98).

An improved non-return valve (160, 260, 360, 460, 56C, 660,
760, 860, 960, 10680, 1160) for use in a flow channel (48)
in a metal molding system (10} that £further includes a
spigot seal (122) that is configurable between at least a
tip member (162, 262, 362, 462, 562, 662, 762, 862, 962,
1662 and a ring member {164, 264, 364, 464, 964, 1064) of
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34.

49 said non-return valve to substantially block a
backfl ow of nelt through a nelt passageway (177) when
t he non return valve is in a closed configuration,

t he ot seal bei rovi ded bet | east a

Sai GO BT 5¢ s b gau iy (e S 142 PackElow of
14’ @ﬂ@@u ﬂza %%Qlt3 174ﬂ4mﬁ§4p tﬁéomon return
710, 810, 909, 914, 11 1 1114) that are configured

o Lvle %$plandir¢¥@ﬁ%®nﬁéﬂ§lgm6@tl262 ?362 SEBRot 5621 being

?%éﬁ?zgﬁiaggg% ?anPFaI oseléggﬁaggﬁ ér?ggﬁtﬁﬁy spigot

and t ith:spar al b el 1anr2rang;eaent 2P, Albip mrbe81(1162312 409,
462, 562, 662, 762, 862, 962 1062) f
AR bt n Vaive (180, 580, 38b; 46G, bbbLTeed.l dgochat are

860,r 1960241080, tﬁé@plana%%gam@ab@&gh @@y 0f26@' A, 462,
15 1 through 27. 30. ‘A ring nenber (16 36

@@2: 964Z, 1064) fdp2t hédon- l@éﬁurdfMalvé6€16@64260464 964,

460, 560 66 760 860,, 96 1060 1160
accoRdance Wi %ﬁ%no%al%%|CﬂﬁT qﬁb % gipp%pg, and

'@aaagaenemb&@ngéﬁen166 266, 366, 464 766, 866, 1066)
for the non-return valve (160, 260, 360, 460, 560,
660, 760, 860, 960, 1060, 1160) in accordance Wi th

AN 19f  fd b 1B ic&hf@é,@h 265 29632 féggge @E”bgg) 962,

i n accordance MAth clai m 31, mhereln t ange
ﬂ@GQOnﬁngﬁedmmﬂrEﬂﬁwﬁmiWﬁlacscléQL(ZSG) 388, A6bar6®b 660,

3607 368, 26+ 5ot a0, *To0. aB0 80" 1080 "116H) oin Lains

aceonrdaree 2m.t h any of clains 1 through 27. 34. A
metal injection nolding machine (10) including the
barrel assenbly of claim33. 35 50 35. A netal

ﬁolroﬂr{)@goaa@%%g ggg?r ggan 1§géve Ac460,9£60, 1 360, fé@%he non-

560, 1160) ,” cdnpfri Si ng
fetstrnnerddere (1640, 1840, 264, 364, 464), 9640, 1@6@) 860, 960,

ﬁb%%?bHﬁcb? %nngk%o% %%% ew1th(any of claims 1 through 27.
A flange member (66, 166, 266, 366, 464, 766, 866, 1066)
for the non-return valve (160, 260, 360, 460, 560, 660,

760, 860, 960, 1060, 1160) in accordance with any of clains
1 through 27.

The flange member in accordance with c¢laim 31, wherein the

flange (766) 1s configured on an end of a screw (756),

A barrel assembly (38) including the non-return valve (160,
260, 360, 460, 560, 660, 760, 860, 960, 1060, 1160) in

accordance with any of claims 1 through 27.

A metal injection molding machine (10} including the barrel

assembly of claim 33.
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5 a second nenber (162, 262, 362, 462, 562, 662, 756,

866, 962, 1066) novable in the nelt passageway (48) by

a drive (36); the first nenber (164, 164', 264, 364,

464, 964, 1064 slidable relative to the secaond

fenBeFa¢ 163019629 65 M62nCN15°585" 662 VY56 19886, 200, 360,

W, HHB) dwfwessp amsampl wasopen and f&6d¥“\6%é?f¥%%hg:
posi'tion; the first menber (164, 164', 264, 364, 464,

964, ¥Oo6d}rshndethersecdrid nkpbér (062, 6L, 862, 46Z, 1064)

562, 2, 156 6, 962, 1066) rmng a seal in the

\f;]\?ea?}c “osed aléﬂeggcsiqa}sosn‘%g?haé' sﬁed;gﬂ ‘bei ng mai nt ai nabl e

duri ng aséeansi erimbdt (D82 petween the, fidpst, neeber 662, 756,
164, 164', 264, 364, 464, 964, 1064) and the second
%er%%&}%@, mpabUp2insgdie Bedt P56 SgEE2Y6248) by a

6) r@ggansive to an acceleration of the second
#gﬁbéi 162, 262, 362, 462, 562, 662, 756, 866, 20

962, Iﬂﬁﬁ)fiﬁﬁi Mdrebaet al o4l dEAQ, system3ndn- Metdur P64, 1064)
val ve  (,160 60, 360 460, 560, 660, 760, 60, 60,

SR e B S o sBie BRCPalntERBer Mif nartiey 362, 462,
G4, 464, , 71264, 368064,96404,1 064, 25:10H64) aandathe-open and a

second nmenber (162, 262, 362, 462, 562, 662, 756,

66,7062, SEob ) e Wonfi gured to frictionally engage

in thev Izgégé Sktken red t tr i e

notioﬁ#mgdy . %ﬁ%ﬁaggafiﬁgfdﬁﬁé éygggﬁ1§§ﬁfr2¥%¥nrg64’ 1064)

valdret {466 c260, ndether 46062 56062660,627604686056960,662, 756,
im35,  wherein the seal is forne

SRteen s | BBEPhG CARBHES pGh t B (150, 1hg CSoive-closed

éﬂé%iéig%, 3ihe &%%iL4%%dn@14na§ﬁ@ain§é@@ [i1ie Oa transient
09, 914, 1111, 1114) that are configured on 35 the

fatsitomembierc¢riehihe 164 rst26pmiges, (UGY, 064, , 1664) aifd, 464,
th on r (162, 262.. 362, 462, .562. 662,
%é{' 216%@&) 9%5€qe%§6)s(e}5§%dTﬁ‘ne21‘nb 62, 462, 26 y3%§ 462, 562,

e netal 'moldi ng~Syst'ém
e r et n gabye 96260,1 260, 36 ondi ABOLo560, 66 leration of
760, 860, 960, 1060, 1160) of claim 37, wherein the
ShggoteHord | BREPR1101621226%10, 3242, 4840, 5841, 66812,756, 866,
%Qgh 4¥4 6910, 610, 710, 810, 909, 914, 1111, 1114)
are cl osely-spaced in the val ve-cl osed position.

The metal melding system non-return valve (160, 260, 360,
460, 560, 660, 7e0, 860, 950, 1060, 1160) of claim 35,
wherein the first menmber (164, 164', 264, 364, 464, 964,
10&64) and the second member (162, 262, 362, 462, 562, 662,
756, 866, 962, 10%6) are configured to frictionally engage
in the valve-cleosed position to reduce the transient

motion.

The metal molding system non-return valve (160, 260, 360,
460, 560, 660, 760, 860, 960, 1060, 1160) of claim 35,
wherein the seal 1is formed between overlapping spligot
pertions (110, 112, 210, 2i2, 310, 311, 312, 409, 414, 510,
610, 710, 810, 909, 914, 1111, 1114) that are configured on
the first member (164, 164', 264, 364, 4864, 964, 1064) and
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10 39. The netal nolding systemnon-return val ve (160,
260, 360, 460, 560, 660, 760, 860, 960, 1060, 1160)
of claim37, wherein the spigot portions (110, 112,

gt}% %%%On%iﬁem%%%l(l%ﬁ@ﬁ%gr eféfrbs%antl afl)?y %169 756, 866,

perzgl 116166)15 40. The nmetal nol di ng system non-return
val ve (160, 260, 360, 460, 560, 660, 760, 860, 960,
1060, 1160) of claim 35, wherein the first nenber

@@ﬁﬁaméﬁélam%Qﬁan%6 imﬂﬁém ggﬁ*reggﬁﬂ)\@ﬂﬁmgh?l§@coa%0 360,
menber (162, 262, 36 562, 662, 20 756, 866

g6, 10686) a@@ coﬁf6|09ur%60t 0 9r%hm AOBA, coht6huows claim 37,
al ””%”t "‘hegpsi';'g' ”%rg%"‘%e” t Vf‘ié’e 9pPEN BOSi tigy - 5q;
an ctos ’

e valv
312, 409, 414, 510, 610, 710, 810, 908, 914, 1111, 1114)

are closely-spaced in the valve-closed position.

The metal molding system non-return wvalve (160, 260, 360,
46C, 560, 660, 760, 860, 960, 1060, 1160) of claim 37,
wherein the spigot portions (11¢, 112, 2106, 212, 310, 311,
312, 4C¢9%9, 414, 510, 610, 710, 810, 909, 914, 1111, 1114)

are substantially parallel.

The metal molding system non-return valve (160, 260, 360,
460, 560, 660, 760, 860, 960, 1060, 1160) of claim 35,
wherein the first member {164, 164', 264, 364, 464, 964,
1064) and the second member (162, 262, 362, 462, 562, 662,
756, 866, 962, 1066) are configured to remain in continuous
alignment when sliding between the valve-open position and

the valve-closed position.






