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SCREW TI P AND MOLDI NG SYSTEM APPARATUS TECHNI CAL FI ELD
The present invention i s directedt o a screwtip,
wandsmo@oparticularly t o a screw tip for conPCoIdAR005/000489
the flow ofSCRERR| TIB{ANDMOLRING JYSTEM ARPARATHS
nol di ng system appar atus. For exanple, the nolding
system appar atus may begk@iyreapl &#3EL® | nj ection
nol di ng system or a netat 1tnjection nolding system
for nmolding a netal i n a thixotropic state, or a die
Thé?aﬁﬁfeﬁgnﬁmﬂmﬁﬁ%’léj{éhe;ﬁls BA%@BQQIEUDEE BlHEst&NT& and more
C.r i.p asse ies faorm a chec ve unt
TSR E0o0r Shiave HAbWPT FOTneoLitiS FEReail &f o melt
othatedlsnahes patentre, 885, z84mo$émeg myBaMmheppanatus For
59 e ti tr t ar.t
exdifhar’ s, ol EpRlctronely PR e aey i kg g Plastic
inifickiorenbetdihat Systamunoadai rmeti@]n ende@tlanscrrcewlng system
for'h909&§ﬁ '%phﬁg@élalﬂlQJa£h£¥09£d§§H‘s%!&%ylaor a die casting
eni ngs around t he peri pheral ge t he 'di sk.
molpyng s+ he di sk i nternediate the sem-circul ar
openi ngs extend outwardly and engage a inside

cylindrical wall _of 1 %

0 I seal and
support for an cBACKE QF o &b%cc ?Ld i na

barrel. The sem - circular openlngs cooperate wth the

nsi I e f
Scfrf 9%? ?E&g%w|¥%#q%5 Q CB% %ega%ﬁéaﬂgﬂhFed on the end
of pa3§0ffeomaare upsowearmsi tee ofirthe didf usapmpdad tUnpited States
pat\fgegT@WStzf%%@ sifig ofsdfigy didd USRL h'é%adonA &%ﬁaf @fzur N1959. The

ve s formed by a second dIS nber t S
sPefoirited o t hél%ﬁm?eéam sk BﬁthéChcﬁq]‘f usetveead Spydiffuser

heaaitbé e@@@ﬁleaolﬁy dheiseqond diisk imghiglestiapl Ualndvhted into
Iar openi ngs about, . the face f the diSk The

irc
an CpRdu RS por T APKRovi BT LURTT o@ rRleThiTY §f semi-
ClnnﬁmammemxspHQﬁd apardnd r amet heediipheserl hedde and the disk.
Poﬁﬁ% h& E%OWE ?ﬁltedrcu%%ﬁegla%hEQjﬁyg%%%g c1&cula% openings

user hea
extend outwardly and engage a inside cylindrical wall of the

barrel to provide a seal and support for an end of the screw
when located in a barrel. The semi-circular openings cooperate
with the inside cylindrical wall of the barrel to form channels
that permit a flow of melted material to pass from an upstream
side of the diffuser head to a downstream side of the diffuser
head. A non-return valve is formed by a second disk member
that is mounted on the downstream side of the diffuser head by
a threaded bolt. The second disk includes a plurality of
circular openings about the face of the disk. The circular
openings permit a flow of melted material to pass when spaced
apart from the diffuser head, and stop a flow of melted
material when engaged with the diffuser head. The circular
peripheral edge of the second disk engages the inside
cylindrical wall of the barrel to provide a seal and support

for the end of the screw in the barrel.
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peri pheral edge of the second di sk engages the inside

cylindrical wall of the barrel t o provide a seal and
weoeuppane7opor the end of the screw i n the barreCT/CRh@rs®00489
Thegre arfauabeumderpradhl e WeRd vhehpther paritordesitcedevice. The

fleHEBE@NﬂK¥Jh§H"9HQhdﬂgéEh€§Kv¥aHﬂ%ﬂd53§m§Sn%mb%r of sharp

er of sh arE corners that will shear the nel

CO¥RRRP phbAtalddli AOPddes if nifber offNgr fd9' Heath rapso includes

a melibavhi &FF | artdsn tﬁads toeapgegratat i &l tihe Midn leads to

The screm1|s S orted . by th erlpheral edge of the
eI M A v fan f st enggﬁf %hg SHE |n§|SdesuPported by the
pexiypherdrl cadgealdf ofheheclrrk elvataesiagl stit é§ssand empiging the

inso{cilé hS §258§1¥ hv%al heO]_Qu ?1' deDanJJ_Ielacg 19£1111he g,reecsks and wear
dnd s e SUrfacé of the openi ng Surr
Ofthbetﬁﬁamﬁxﬁikﬁe |ntTQEn@ﬁtBeﬂaﬂﬁunﬂaﬁea@é mb@n&ﬂapk valve

e e I
=ngesi Aot e bRCLAS) SERAIBRD LAl D 8618 nove

in p’frlé%e‘?ﬂn TrRAeHTR o‘fﬁlh‘é% %ﬁ&%yplé@%%n’ﬁ%g‘é%ar The check val ve
IS S|npler to manufacture and assenble within the

check val ve chamber nt of the check val ve
ThGREARES {HOSTT o0 p s A% L The [FPSGVEMH SGREV tip and check
valposition is danped due to a nelt of material, in

oper ati on, behind the check valve and in the narrow

fl ow channels of the entry ports. The three pin

support of the cheXMMARY) OF STHE WENVENTEONmnuf act ur e

and assenble in the screw tip head. Machining of the
screw tip head is sinplified. The screwtip is capable
Th%ﬁp¥ﬁ§?%ﬁ WYRRELARI RGSs AR eMEYIJYLIRRT ng TAFechesk valve is

m¥iair bebwegantigceieek yalivesssshnhe Rardeln | $he check valve
In a firs oad. aspect _of

uced. I nvention
ha[“ﬁ%ﬁ%‘tl JRYLH T e EB?OCQ% r SR ptqeglwel?g’e Ghe aflow “position
andwltdiengf syst &mtappélfatpsmﬁlﬁensci@Wd‘ah@e@Dﬁﬁﬁ%%oaa melt of

V.- an.ent Vg e alve .
maé%?% 1 I% t%é gggaoh ggﬂ?Q% v ve C %k) Ve and 1in the
nam@mﬂ@amh@wm coﬁetleﬁt eptpyr potedspr oxﬂhdae thrdeowin support

of PELE. cIR&k valve is simpler to manufacture and assemble in
the screw tip head. Machining of the screw tip head is
simplified. The screw tip is capable of better withstanding
shock energy during injection. Wear between the check wvalve

and the barrel is reduced.

In a first broad aspect of the invention, the invention is
directed to a screw tip for use in a molding system apparatus.
The screw tip comprises a body, an entry port in the body, and
a check valve chamber in the body. The check wvalve chamber
communicating with the entry port to provide a flow path. The
check valve chamber having a surface for engaging, in use, a
translatable member operable between a flow position and a shut
off position. The check valve chamber in the end of the body

is operable in use to control a flow of material.

In another broad aspect of the invention, the invention is

directed to a molding system apparatus. The apparatus
2
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check val ve chanber having a surface for engaging, in

use, a transl atabl e nenber operable between a fl ow
weoasistiiond and a shut off position. The check vaCv&A2005/000489
conghaneer am ¢henende ofctae, badycicswofemaldagyi,n arseettory port in

theg?lgéﬁgl, %Jci oW %fhe@t e\FaiLf\Le' _chﬁmf;'é‘}_t hﬂ @Bgafoo@ﬂe“ The check

invention, the invention is directe '
valmsi dihgmbgst aamappareatusd ThERaghe atbsegnidgestan provide a

F1R) ORGALE SCreWe acIBEERW Hd BrdObBhantie NN RRY t ol Nshh@ace for
body, and a check val ve chagggr in_the body. “The check
t

SngAg g ic heba? e coAMB PR AL RRGOWCt ASTRE Te ARSF VG RgFween a flow
podirodrdeandf bowmat hoffThposhetknval vEhehanbek kaviveg dhamber in

surface for, engaging, in use,.a translatable nber
th B d0RE DehReER Y HiowBSEr?Han st shit SHLESL a flow of
matmosial.on. The check val ve chanber in the end of the

body is operable in use to control a flow of materi al

. I'n another broad aspect of the invention, the
In | ppethiesn Psoddr exdralt 0od nbhdi ngnesEbom appdeat Ggvention is

dirEe-apprarat ug conIdises aspardmel 'aﬁga?:la@ﬂg@t € SCGIfaV, apparatus
the el ongate screw di sposed in the barrel and
COMErSAR e, | RATEL 1t 02Pot SLENGRAC r SAEPUr e, THOscPEWIRpS ScTew

didped t he serewdarfrdlodyndi spesedb s, anrendsef tde rotate and
r el angat e screw, agd entry part in the Eodyb %&déﬁ a

TR Sral YeSthalbErPi RONe bdty. S The” chekk P&y gisposed on an
endhafibéhec animngatz | sigrewt hankde ertry port tim prlowi dedg, and a
chddiPW: AR IRgEAECK; yalye CB?g?ef haming c%e%%fégﬁxere chamber

or engaging, In use, a trans abl e nmenber opera
congaingerdt iand | wiklposhei sRtaNd PREhUto apFopbdet RoffloTh@ath.  The

chdieCka Yobverehaaherndyi tde send; of s dde rBedYed a PRRS,ADER use, a
in_use to control a flow of  material. In an alternate
tragipigiahhft BRMR%Re ?E%%%?%%n?eFH%egcﬁeﬁlPWbRQﬁﬂqhﬁﬁs%Pd a shut

ofplpsad tiyn of amler eHEW| Svalvé hehbedyr Thie €heckndab¥e the body
chanber. i s, central in the body.about_ an axis gnd t he

18 SRFATYS Ot Hift 5P T Gh @ it Pyt Bttt e with

the check val ve chanber. In a preferred enbodi nent of
In t Q% ! ?Y@QH]QE% t%gﬁa&:{ﬂr{ { L%SfOf £ £A r:YmPé’r%foﬁ,r € HX screw tip
equal Ty spaced about a chanteér
includes a plurality of entry ports in the body. The check
valve chamber 1is central in the body about an axis and the
plurality of entry ports in the body communicate with the check
valve chamber. In a preferred embodiment of the invention, the
plurality of entry ports are six equally spaced about a chamfer

of the body.

In an embodiment of the invention, the screw tip includes a
translatable member positioned in the check wvalve chamber about

the axis.

In an embodiment of the invention, the translatable member
includes a sealing surface and the check valve chamber includes
a sealing surface. In the shut off position, the sealing
surface of the translatable member engages the sealing surface
of the check valve chamber preventing, in wuse, a flow of

material.
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of the body. In an enbodi nent of the invention, the

screw tip includes a transl atable nenber positioned in
woOhersaheoik val ve chanber about the axis . | n aRCT/CA2005/000489

enbodi nent of the invention, the transl atabl e nenber

In 'Qlffl %%dq_n% 'B@ SH agﬁvéﬂglgﬂe C@?@ks}é@@{re‘ ‘L?mmiﬁﬁludes a

inclu sealing surface. In thé shut off posi t
SuPlPl@éftSéﬁMdfﬁJ su"f’hi%c@uﬁpomegwaﬁsPapﬁspfétﬁf@@béfrltéhgrév@eéoody and

thet her S8l d v Bdir hagBeof tihgddieclonvatve %Béﬂ’@@étable member in
preventing, |n use, a flow mat er.i al

f
thee i Hent Vot VEhe CHATRRE o %Oc"ﬁe SHew ?i‘bsl néfddedeFmit the
tra&lﬁ;ﬂl@&rab]gill G=mbEYe stitppafpte:@waﬂ,e cioopersd ngaevmtehext heche flow

postlg r‘?&agaijfb%|§ht r%ﬁsl % %% sclh er f/g| \E/IgS'CL'g eft ed embodlment

of t hbeaxisvantipsr m thda hesupmvstt atgabl@ rmwbethu:ee plns equally
%% f aa{kfc?ml_ Ngy u%%r&ﬁff@%@lcteheofl P p%c'fll t Bﬁamber. The

positi1on referre enbo
pinisnvengaghngdt e §e+919®natllgum%a| ©ft hilee mn@%@reﬁh%ﬁ member to

sup%%%“&e%n@%ﬁﬁcﬁa Gldwdpd Br enge fe t her aheck Ml table member.
chanber

e pins engaging a si dewal | area of the
transl atabl e nenber to support and gui de novenent, in
In Use, egfbddiendntanskatiald elmeabeﬁonl n e E‘ﬁhﬁéWmﬂﬂip ofincludes a

the nventl screw tip_includes _a st
stom, rerihs  SEBRePERPRG PPRCEA Bady) ihhd PHe Pody and the
tralmsé.rastlaaﬂ@bl emﬁmbber tiool i mmmrtr avekaveh,usejnof usee of  the
|_at.abl n f di In a
tratn %:Cra?)el H;g) ment hofhpﬁe ]%]gc\y/\%e tqqiwe sto%nms epreferred
emhosilalq@m ro’fbftkpﬁs nsn@qnénpy,sﬁa@ecf%ﬂ@embw éach ®eHer of pins

equia 1khefheck Kl ve Eﬁ@rﬂbgécﬁobtﬁégaghn&hé RHeE vhlve chamber
surface of the translatable nenmber. In %@ffe”ed rber .

fore RBGGHIHE O (RS /i v SHETATS tHe ttkreaﬁaa% PRI

is acylindrical plate. In an alternate enbodi nent of

tn L1 NRILIEN, (e Lhatel AEOLE el 2 SPNELLC o avane
menteansi sit abloy liendydrcals sldist ant ilal [an cgltadnatal embediment of
the n?fn@% tz?Llotne,r Nah& translatable member is spherical. In
another alternate embodiment of the invention, the translatable
member is substantially cylindrical. In another alternate
embodiment of the invention, the translatable member is
substantially spherical. In another alternate embodiment of
the invention, the translatable member is substantially

conical.

In an embodiment of the invention, the screw tip includes an
accumulator chamber. The accumulator chamber intermediate the
entry port and the check valve chamber for transferring, in
use, a flow of melt from the entry port to the check valve
chamber. In an alternate embodiment of the invention, the

entry port connects directly to the check valve chamber.

In an embodiment of the invention, the screw tip includes an
engagement member for securing the screw tip to a complimentary

engagement member of a screw. In another embodiment of the
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enbodi nent of the invention, the transl atabl e nenber

is substantially spherical. In another alternate
wenhsdiioment of the invention, the transl atabl ePaede005/000489
invenisidst abbraldgresoniénl 19 niakeenbbly méptrmeld tdre an end of a
scidyention, the screw tip includes an accunul ator

chanber. The accunul ator chanber internediate the

entry port and the check val ve chanber for

Intraanstppbbngentn ¢iSe, tl’ﬁaﬂg_(ﬂWe(ﬁftlﬂSﬁH tremde-ienti ve chamber

to the ch |.ve .chanber .an al ternate
lnéﬁk&ﬁﬁrnﬂﬂ 4%%? ﬁ%ﬁﬁi%%ﬂ1 QIﬁ% Tor £166HRddt s and  the
trafsectdlyld o:rtehé)e(rhemk; val wkxsi‘tasnﬁeralﬂyn aylénﬁ@ﬁlba&ntdlsk. A
v [ rnew; ipc n.enga
dla%e#bgf J?gr %Q%C% ll&l@%lé:%slc\r%élv\% Qt o}ﬁgfgggplt%a ?aa@ lameter of
th&ﬂ@p@ﬁﬁﬁﬂﬂlmhhbe$Yb¢n®r3©abmﬁldﬁwahbther enbodi ment of
t hei nvention, the screwtip is integrally formed on an
end of a screw. In an enbodi nent of :the invention, the
In checle Mg 5re hafiBePdiRentdeal atbabsifantalqy, the check valve

men%ébir ?Qﬁdt:lﬁ@dlileé‘rl ﬂe\&aiagnﬂﬁdl;E&@tikéxﬁgsg@h@bit@caﬁ%ff%?faﬁl% Snember is
stantja i ndrica S i apeter o
SURSHTHA L RTS8 Lt ook ox @iardtr CoAnT fRtable member
engrst anhial tyamyét ndrdcalorsi devathe Istaan allber neéd€ition. In
0 h entiaon, the check valve nber

an R Rt e Tk SPCRIREE et aRS Sl abPE” netorcieck valve
chthgnanm¢hmdgssph§mnmﬂalAp@r@h@mertbé th@nslatable member is
subd @ alah) e re%m%alengagﬁﬁjht he, chamfer Rort ggetaent Nese  the

stop flow’position. I'n another alternate enbodi nent
EranelafaRiR iR hecRARERSvalfe USRantide ianslids @prtlon in the
st &O N 1At ﬂgﬁﬂﬂi&h t he transl atabl e nenber is

substantially conical, and a conical section of the

transl at abl e nenber engages, in use, the conica

portion in t hBRIEBPDESCRIPFION OF. TRR BRARENGR! PTI ON

OF THE DRAW NGS Exenpl ary enbodi nents of the present

invention will now be described with reference to the
Exeqqrlonmanginbgddmanitisgs ofi nthe present invention will now be

described with reference to the accompanying drawings, in

which:

Figure 1 is a diagrammatic side view of the screw tip,

Figure 2 is a diagrammatic end view of the screw tip the exit
port end,

Figure 3 is a diagrammatic cross sectional view of the screw
tip taken along the line A-A from figure 2 illustrating the
preferred embodiment for the check valve,

Figure 4 is a diagrammatic cross sectional view of the screw
tip taken along the line A-A from figure 2 illustrating an
alternative embodiment for the check wvalve,

Figure 5 is a diagrammatic cross sectional view of a barrel
assembly illustrating the check valve in a flow position,

Figure 6 1s a diagrammatic cross sectional view of a barrel
assembly illustrating the check wvalve in a stop flow position,

and
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which: Figure 1 is a diagrammtic side view of the

screw tip, Figure 2 is a diagranmmatic end view of the
weeoenwieiop the exit port end, Figure 3 is a PCT/CA2005/000489
Figipagrdmvesi e cHows: aswett ishaF o5 8w Ssicttipnascr enev| pf the screw

a 0 e e1ArA from f e luss r at4

tl}tghkceclg(reglf e??gggent‘lb%@l r:‘her?ltg f%rmt hfeﬁ:]:s(;hae(]:féL illlaleveE %’ll%trftlng an
alterpa gl agyrannedineek o5er skliei sharkvrewes the screw

tip taken along the line A-A fromfigure 2

| uSathag 3Rkl Y5 SPR0Ysnate el NS chagh o)

magT arrirer T

of a barrel assenbly |IIustrat|ng the check va Iv in a
l o osition ur S a gmatlc [0S .
Thé c?ronaliltV|%aW% tglonEar ré (g%gen‘%%g I&strai:l hgePRg with an

emmréukelvfal ye iLhlassrapetll wwtbosnetfecmnmdﬁ gﬁﬂrgalﬂes slaand 2. A

C i of it SCr em,
S LR 3R Yl O 0 P hechg | Bergw tip 10
ln%llﬂ@?%atarvéioémlﬁéht fzorsﬁﬁél@ﬁecﬁn@alfve SEEErAl tEP head 36
sedBESGR PTHEN Qo PREFERRED SEMRGDI NEMAt(BY B retaining the

resent invention is descrlbed in accordance wth an
SCipbotitRedl 4650 1UsPFEERd WPth SheBbencelhs Ficgared P head 36
howssk 2the AetCtr@Wwddyr 144 | I(bnsbhatsgd gene)gl | yetrdD. accumulator

Tescr th 10|nlu C ction, 12 _section and
Ch% el ew%t’l p 8h§8?{sec |%en cgﬁ%‘ggonniehct %8 TE5%r The
scrpuntimdhend 3@t%\1$ﬂ> ngotdes sereeckpvdlved 64 apsnrewsembly.
(not shown) . The screw tip head 36 houses the entry
port 44 gor entry ports) , central accunul ator chanber

ThélGEoRRACEREBK Mal ¥l ¢ FARDS TN (568 fHapdt 638 PE. Hife invention

ard Creewthicl h&égcﬁﬁbéhs%ms%%f%r%lﬂ%k val %@%&@%@ sectlonal

.assenbly. The _connegtion nd the screw tip head
vidy P b dbes connEd obam rE et "o sb ke G line A-A

of tHidnles cP oss:raect:bﬁnabt\iioawml IHesd raat@@bmnarﬁtgaﬂ:ey 3cylindrical
ich s taken al on EL A-A of figure 2 The
oodnectln 15 Has a R UK afitcal I TRIHIFIGAF meMber 32, for
example threads formed about a diameter of a cylindrical end.
The engagement member 32 cooperates with complimentary threads
in a cylindrical bore located in the end of a screw (not shown)

to secure and release the screw tip from the screw.

In an embodiment of the invention, the connection 12 also
includes, adjacent the engagement member 32, an optional guide
member 34 formed on another «cylindrical portion of the
connection 12. The diameter of the engagement member 32 is
smaller than the diameter of the guide member 34. The guide
member provides alignment of the screw tip 10 with the barrel
about a central longitudinal axis during assembly of the screw

tip 10 with the screw.

A sealing stop 66 is provided in one end of the screw tip head
36. This provides an engaging limit with a screw (not shown)
during assembly to tightly retain the screw tip 10 with the
screw and to seal out the melt of material from the connection
12.
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body. The connection 12 has an engagenent nenber 32,
for exanple threads forned about a dianeter of a

woybisndeiogal end. The engagenent mnenber 32 COOPETAIARH)S/000489
with conplinmentary threads in a cylindrical bore

Adjé@@ﬁ@d tﬂethﬁuﬁag oﬁeﬁbégreﬂﬂ(n@&r3h9$910591§§cu583acent the

and rel ease the screw ti romthe screw.

SRR HenPeBPethSd) nV@ﬁtE%ﬁ SCREYC drifectfH 38-al do chamfer 38
lslmtml@l@lsonadg@cwﬁ [iic éc;e;l@]gm@nd ttlr@rmtﬁd 3%6. anTlrclje chiamfer 38,

t.ional  gui de ornmed. 0 i ndrica

S iTEn 187 e connbRei G2 THE P AmLParLGRLt g1l Tember of
thengageg&ntfcvmmber BPow s chaminkdr 4hariseke fliqueé es odr 6). At
Ledgle R EnBRO RE R Ay 1 PO TR Ehe B Ui Hisgu 3% and body
of c‘éher glcreondi tmdheatl 3%i-s direngoasserd ytind ehérgcpewt 44 is
di dpdsdd mt Bhé he18Gr %wanﬁeaealol ng zﬂﬂeorérﬁ&sy ggcpf@vwedextends at

I'n one, end the screw tip head 36 ovid

ké?rrgad“gwﬁgllrym ‘wtﬁearger éRdlfot FPBWRedieHgral longitudinal

axﬁ§S@@b£Met@ehtgaﬁ|ﬁcb@h@&%tb&edﬂ§ME%ﬂ|45]I)NIE@rﬁﬁﬁlvely, the

screw and seal ou [t of t eri aI fromthe
en ohnBERonl 42 Y] aCEHE Ane DuPle HEfer S34oCbny Lo the check
valop | cnahibyyr a@lBacemhet be terygageite Mt nte;‘rbmrn%a by dhLlling into

d d
I T AT e IR T I L T
areemﬁtb’illmeswmamwt cayl¢wd¢mmﬁ¢rm¢¢ oEnblee lobdy he

barrel forma flow channel 40 (see figure 5 or 6 )

At | east_one entry port 44 is provided in the chanfer
An 332GREMBAAYCEf tHerkeew ¢Pp ASad BENShe ABOPR ofthche central

LorRfitdud e 1 %&lss cfh S\gﬁée;édrlégt ?@l;{)l ﬁ\é/a@haﬁ!;? d%e Th€cumulator
entr rt ex n al SubsS nt.i al a e
ch % ?ﬁ?oﬁnst [ ecreéf JT%nEﬁ‘?ué‘ i SO1D ?HE%Y port 44 and

accnmu]raaiesaccarmlmﬁldr chanbenté@iaAl t ednainyel ypetrh€ion. The
ort 44 t nal e directl 0 .

e O VR o T 8 e BN A Bt e oy varsons

meldr i | $§repmat ofrhm b@dy fdfunaiatsycremftupnhegd g6rt 44. The

ac%ﬁﬁﬁﬁ%ﬁ%ﬁéﬁ%%ﬁg?fnﬁ%y:R?rférﬂéﬁ %@ﬂﬁfiﬁf%ﬁgedogb%%bﬁinlng, a
bore into the body of the screw tip head 36 about the central

longitudinal axis.

A check valve chamber 48 is formed in the end of the screw tip
head 36. The check wvalve chamber 48 1is connected to the
accumulator chamber 46 and permits a flow of melt to pass from
the accumulator chamber 46 to the check valve chamber 38 during
operation. The check valve chamber 48 is a substantially
cylindrical bore with a sidewall 50. The diameter of the check
valve chamber 38 is larger than the diameter of the accumulator
chamber 46. A sealing surface 52 is formed in a bottom wall at
one end of the cylindrical bore. The bottom wall surrounds the
opening of the accumulator chamber 46. The check valve chamber
48 is open on an end of the screw tip head 36 to provide an
exit port 54 for the melt of material. The accumulator chamber
46 is formed by machining a bore into the body of the screw tip

head 36 about the central longitudinal axis. The accumulator
7
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An accumrul at or chamber 46 is formed about the central

| ongi tudinal axis of the screw tip head 36. The
wacesmid7@ad or chanber 46 is connected to the at PCEaaR005/000489
chanecentpycponecits od thecuartatads acemivlaforatieaniaér 46. The

le#fbaghomeBdéw-tEEes%%%wm£§ 0%é¥&”¢@él&§e§'%ﬁﬁ%ﬁﬁtry port

provi des sonme m xing of the various nelt streans
14 9 phar acciypugptent rghashar 446 FRE AECumieftorvahegrheramber 48.

Al‘é‘@rﬂléti@él‘l?ﬂ By dr ifllonOpa®h MBChbRGNg the bakeelNt©ip head 36
. tﬂe bod%?o t he SCfEMIaIp hgad 36 ﬁ out the ceﬂtra
NG ORERT Ut Raf By sSPORC chdcR GaF e EhERbeY248Si SPRBPREJ4S -

in the end of the screwtip head 36. The check val ve

chanher. 48.j.s .conne e _accu ar. chanber. 46

The sCrew . %pa l'f\?ad §6edihgl%1§esas% %ﬁ%}%totrhte sug%ace 56. The

an perm ow O nme
sugeedhubardacehanber s46an oeflbageheckl aadee dhambérr38&ection of

ug| operat i T c hapgher, '
thd bRy f’%‘?f%@ﬁ Kt g e S the
scypandbef Shawe checkhealkar tHanbeet 3ghios)ar gep h@eve 58 is

fothed di@neﬁ@rsegpbhe aeeyBlatler Fhaliersdew A Seahdédd 36. The
surface 52 is forned |$Ha bottomwall at one_end of

ITINEE cYPFRUVPEQR bRl e SHo | 2sGPPOURFEaFE the screw
tippeaadg36f ahkde tare umhet oty thadbeta16walhe othatle Viedm&1. The

a r 48 is.open,aon an-end of the screw t.ip head 36
secg g?gv' %vgﬁt%xiFhSOr?e% f%f f?ﬁa%ﬁﬂ%lkﬁ 1 tgpﬁgﬁilon’ from
leghienaceastl abher whmmesunbacs O6r mbe Becmmchthpnhgead 36. In

e, d i body [ SErew Li agy365aho ing.
ancentf%?&%éngﬁgudina?égiﬁg?éTheM%%cﬁ%%?a?%rgﬁa%bg%SEQS ting
connects to the central accunul ator chanber 46. The

Thd | o¥r@at Ribhneugh theiscrewdiprieadyi polawdeet he accommodate
entry_port 44, the accunu| ator chanber 46 and the
tAHBEKLBAP Y CBRarE 9, SAFFBr RAEFvarly, e FFGHPEREPT chamber

36t handgbhthe scriew telpahiead 36.1 nc udegutbe dabmytperts2 of the
44 and the_check.val ve chanmber 48. The screw tip_ head

o T aSaSE g boPt P aosdt 1 <o) (VS0 agkemoer 4.

Thix6 1snaps ebbagavethatgarel dreteeesetheonnoert eidesredl of the

badid Neag 3@11%”% Ot 5 Fald g{t}’fdetchéan s%r}%)vpft%;e head 36 and
screw (not shown) in thée barrel (not shown) . groove

redggs friction between the screw tip head 36 and the inner

sidewall of the barrel.

In an embodiment of the invention, the check wvalve 64 is a
substantially cylindrical disk of suitable thickness to
withstand injection pressures. The check valve 64 is disposed
about the central axis of the body 30 and located within the
check valve chamber 48. The diameter of the check valve 64 is
such to cover the opening between the accumulator chamber 46
and the check wvalve chamber 48 and to extend a suitable
distance over the sealing surface 52. A surface 72 of the
check valve 64 is complimentary to the sealing surface 52 to
control a flow of melt during operation from the accumulator

chamber 46 to the check wvalve chamber 48.

The check valve 64 is supported by a plurality of support

guides 68, preferably three equally spaced support guides. In
8
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formed in the support surface 56 of the screw tip head

36. The groove receives a seal 60 to provide a seal
woebosaaorob he screw tip head 36 and the inner  PCT/CA2005/000489
an ribotimeat wal thef inkenbaernel thEheuwpealrt6@yrdaendd are short

t I &l | ti . Ki
R S S R

a &hbelrgent of e i AlERtPIA, 2he sedPesoP?ada mitéhe support
gquildd. eBhec56EEW tap dietd 3Qirrsce | efgt Phand-rh AWet/Rive 64 to

t o accommmodat €, t he | east one angl ed entr ort 44,
SURRRF tac @Il at bt hahBer § ,ecgndvéﬁrg(@k Al vé;/kbcﬁé%e?he central
ho&orkgleduged ditaliet epeGiaftihe sheewHdqk headvd6 64 to move

rovi ded about the, check val ve chanb 48. Thi.s lim
be vﬁ?eertoﬁt owar%gs%ié?oﬁ ar%cﬁ a Seual: Sffm&qs:%rlotrh.e tl’%e check

ween e i nner side
valber red and itllersdutadreds urf atbeofopeme mesew ¢n pahdad s36noved aft

to ?.ﬂ'ge r&ﬂ&ggé.%égmgﬁaﬂ Qﬁ%%e@hgh%_e%ﬁg%gntgggbo .ne?:’zf %geages the

i nner- si of the barrel
commHelnantaity crisre cHedks sthrcle4arakve @libstantial |y
cylindrical disk of suitable thickness to wthstand

i njection pressures, The check valve 64 is disposed
A about neRECEerth aiS akPAorot AE Loy SPGRAVRAEAl Gpatber 48 and
befdtdi fhé hexéheglortal 3k, charbeerdBlyThanl ageder mefibthe 74 is a

.checg ial veé{i4 ils such 12:1_0 cgc\éert tapeeo eni n% betn en . 76
PaitheOhc ORI S8 IThatbeP 48 &RG t HE ThHRERSVETY & ERamis i s

borR] artdrdwglexd enidiaksess able ttestsdnlesradver’ rendeaduagly spaced
ab&ﬁgfﬁﬁg éﬁecﬁ %%ﬁR%?Q: ér?he gggﬁx%?l¥ﬁr§§césﬁfathe check

conplinentary to the sealing sur 52 to contro
valiieowobf epglegesuriigy spepamiedP st ont t RECFdSimY ad optop for the

ch&dianRery 464 o hen& heddy i ve: chamber 48, The check

valve 64 is supported by ‘a plurality of support guides
68, preferably three equally spaced support gui des.

Refldiani refibpdvmeny eigthe iMveahi entddatsupposhbgditest for the
o= S5t SyRTSHS 891l Sy L PR o G BSS IR0 a0 o Formed
in 50he Therkeadsifhéhe Swppiorteguediest6$8tbagageamsliad®r chamber
16 SULHAGHOT HARIC LI VAR BE 048UPPORRANL ALER FBEtion 80
provides a sealing surface to a substantially spherical check
valve 78. The substantially spherical check wvalve 78 is
supported and guided by the plurality of outwardly extending
pins 68 that are pressed into complimentary bores in the back
wall surface of the of the check wvalve chamber 48. The
substantially spherical check valve 78 is illustrated in the
shut off position and may be moved forward to the flow
position. When in the flow position, the stop members 74 limit
the travel of the substantially spherical check valve 78 by
contacting the surface of the substantially spherical check

valve 78.

Referring now to figure 7, another alternative embodiment for
the present invention is described. A conical portion 81 is
formed in the screw tip head 36 intermediate the accumulator
chamber 46 and the check valve chamber 48. The conical portion

81 provides a sealing surface to a substantially conical check
9
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hori zontal axis while permtting the check valve 64 to

nove between a flow position and a shut off position.
woheoscheok val ve 64 is illustrated in the openPODAIAROIBN00489
valared i79 .novebhaf tsithe tdre i ldsed cpodiceilonchbeke vakve 79 has a

ealqd n r.face_ 52 ages t hagconpl dyeryt rfge%-
Corgfeé%lhe%ce%gé}?%va \ﬁle %ﬂg. A stopdme%eér 74 (?Jgsycf%%ate, N On, 2
seqaqiel cheek WhltWe achbhbbr 8 @R bePBPELLRe ©)¢ t cpgrircadq section
en%fFWfﬁ@r§@$¥taﬁ?ﬁa§i9pc6ﬁﬂbéﬂ gﬁeb? Fapaid of %%n%hpp%rted and
dowel s or_ pins at are _pressed into gpenj.ngs 76 bore
Tuictcbugh B¢ hPLRRELS LSS SENEUSHAEHAN 76 oAt ‘Mg o6 that are
prmf hdiaEcuLcdnnﬂ iohackamal Berebanier th&n bgaper wslLf agrface of
0 che alve. 64 e t st menher, 74 . :
thepr%%i gfnﬁg c%‘es\ﬁ%pv?'%‘(et ﬁgg‘%%%%k Zf\h/ég'l veggi iS’R{Jt%}sni_‘eaI%‘A%Tlo‘_’lvi-/L 1y conical
chegudsi vtabne Réfier riligisiowitterl f iguteed shien af f eppatitien and may

e iJme t he  pr nt-qipve 1.5 desghi hed..
be R R B oo P L TBbRRRLEA (P RS, g tne  £low
Pogifti@mvedi Bte t BECRccIeIPEESr chanbkinye afBiet hé&rgtvedk of the

supl Mg ihanpeoh8 calhecgBart afa Y ti7on 8§ pIAMiLA8Si &y the flat
sealing surface to a substanti al lf %fhe” cal check
C

SURfRGR 8. thth S WibstENt 3 &Y P APHE | clteThet! YRl (2 78

i s supported and guided by the plurality of outwardly

ext endi ng, pins, 68 .t hat _are_pr.essed int onpl i nentary
The o PEEeFn CERR DOk il MoClPPaRe BIOThd' S s ndeihgal * tnat  can
wibthedbendhianbeind8ctihe swistiawt isldirapieri cal Tbheskcrew tip is

78 i.s.1 ’ d | hu f iti d
pre\ﬁ%yg%elﬁoyﬁ%ﬁ+%%§{aé%é§o %ﬁ%g?%ﬁv p%lsflggni oﬁa%V%eSg%eﬁpt haénd then
as s gsb s tilbnthe hacsevpbieBERS1NG [thei saried thiayel0 gbout the

codi St et i akby tpRheydGal. chetke¥ahvevdBybYthe screw tip 10
contacting the surface of the substantially spherical

colgedie varNet Bt uret er RN REAL RS Pighr &0f S et @ complete

par ternative enbodiment for the present invention is

descri bed. A conical portion 81 is forned in the screw

tip head 36 internediate the accunul ator chanber 46
Theandheh& chelCkewval(ed thieanbehe 48y Iimelmdarlcaplpbet inonlve or the

substantially spherical wvalve) are preferably stock items.
However, they may also be machined from a metal material such
as the conical check wvalve. Assembly requires placing the
check wvalve into the check wvalve chamber 48. The pins 68 are
then pressed into their respective openings to locate and
center the check valve about the horizontal axis.
Alternatively, the pins 68 could be threaded into their
respective openings. The stop members 72 are then pressed into
their respective openings. Alternatively, the stop members 72
could be threaded into their respective openings. To complete

the assembly, the seal 60 is assembled into the groove 58.

Persons skilled in the art will appreciate the shape and
configuration of the alternate check wvalves for use in a
plastic molding apparatus should be a shape and configuration
that does not create a stagnation point or £flow trap with
respect to the flow of a melt of plastic material. For

example, some plastic resins will degrade and burn in a
10
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81 provides a sealing surface to a substantially

coni cal checkval ve 79. The substantially conical check
woabosa17@9 has a coni cal section on one end andPar/CA2005/000489
stagratidyi calr sebew orrer aasezondPe@sdidiinch wpdhatthe application

andUr £86en0PPQSIiLe the, copical,eadii o end. 5 1he the ape and
substantlally coni cal check valve 79 |s supforte

conyl PR hyPR hef pFarariegkofadyenatiut n@tw%‘cw points
and hﬁio@rer@pesseéowebergomlel fi@’ﬂe&ﬁﬁét@&ﬁﬁed]@ \Iahﬁfé).iacfor use in
E surface of the o£ t he, check aIve %Fanb r 48.
= Bopatafld el cBRPEREERCAR VEPYe 8RS FH T igieatign as the
fldheoshutmelf positian antemdylberindyedt afamaralid aaidéourn in a
itio When in he fl ow position, the stop
St%%?“%?§§ I%%ﬁ% %?%Ptravel of tﬁe substantially
coni cal check valve 79 by contacting the flat surface

OpéﬁiﬁfghS&PSEﬁ%t' d&%¢099 b 9n§050%35%%cngeghqwﬁﬁ{e%éference

i's machi ne tal material that
to viftdstehd® t #edi hj eclhen seBEH g Perhd mﬁ@ﬁen W@@J@@l to and

end | bf S pref esabby manuf aglqur et zaparat e fiam the SCEeW ndrical
and then assenpl ed th the screw b ota ing the

Le $9 p CREEISIt Yhe Tonndet i PE: J;nt]o the sbpdd, forms an
inAdwromtinet yort benwd&\mgtlsysl&ncoum bermenubaciuned is shown

tegra wth CrLew ag te
attﬁfk i %%veéh?el?%ercyi t§§|ln rl%al atepgg%gengglvely’ the
baxree shiesidantliBal hydspherireal M@Ivm@yzmbe peef enabhyy structure.
FoﬁJa%r otfe”@hem%\_lﬁh El&ﬁy fay 8 S%é&% *%11%%0' LA® @20 that
net a as t

mat eri al suc e coni cal chec
exXtRIENbE9WREHEI resPprrieilngedte PReEk 24l vé idfbve heperates the

screheckavalore Ebﬁm%oﬂﬁl&heaﬁhﬂ%ﬁ&ﬂ£timn off eggedscrew 14.
into theLﬁ respective openings to | ocate and center

The RETHECck? vAPVECEBEGA ?z%h?aﬁdgﬁp§? a melt of material
in/&h@raathmanytlbhezmmﬁ B8. comh@d he-tdw eadedsi Mh@n translated

the respectjve o sto
Veﬁggg ﬁggmterléi out of the

coniid b ol FeSEnerr CFeBReeE: ¢
acqmmu&aumqnmﬁqqeﬂhb stop menbers 72 coul d be threaded
into their respective openings . To conplete the

assenbly, the seal 60 is assenbled into the groove 58.
Referring now to figure 5, the check valve is illustrated in a

flow position. As the screw 14 is rotated, a melt of material
advances towards the flow channel 40. The melt enters the
entry port 44 as an entry flow of melt 26. The entry flow of
melt 26 continues forward into the central accumulator chamber
46 where it converges into a single flow of material. The
single flow of material acts upon a back surface of the check
valve 64, moving the check valve 64 forward on the support
guides 68 until the stop member 74 retards the forward motion
of the check valve 64. The single flow of material flows around
the peripheral edges of the check wvalve 64 and into the
accumulation zone 20 of the barrel 16 through flow paths 28.
The screw 14 moves aft as melt continues to accumulate in the
accumulation zone 20. This continues until the desired shot of
material has been accumulated wherein rotation of the screw 14

is stopped.

11
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15

Persons skilled in the art will appreciate the shape
and configuration of the alternate check val ves for
wageosimoam9 pl asti ¢ nol di ng apparatus shoul d be BCTiltap@®5/000489
Re faw- oonfagur aoi §agtinat 6dogdenchenkeatal e sthghat ibhustrated in
a %CE %rlofwl OWOEE_%PLOW th rgspegie t & 48, f |1qW %f g%nrée' L forward
lastic material. For exanple, sone plasticresins
tramltafepém abie and ekl rhen eatiagPht MeResiall oWtk accumulation

zorﬁie@o Denendieng Lmsonnah{r@rf@plmat:h@n a@féGimqu_SaﬂLori highe 20 acts
P@hlundeslr bleadthe ean? tion of
uPquheac EEREV SN & 2SRoM gﬁ% Von 60| moyes the check
valldeOwetir aFs: oveVvethet h;mra‘iatcea’ nazemetlkevah\ee& fWllve engages
use in, a net | di,ng par nat e this
end' et B fontal elB Pow ofg REACSOrmatHl TAREITg Flov of melt
intw | theotaciegradet fod bone |2\O aagtagmay i ok flow tofapmaterial
in@ €anipeLahi g, of ?&B@maigﬁwrt'elgé%b;e N descrihed serew 14

wth reference to ures screw tip

COTHaN Yo nt g s esivedr & otléwsbﬁ’éll@ﬂi Wﬁé@crwqﬂf%ﬁ% the melt of
mataSSebl edti O the cybbhghisedohendiuv se Otl%ﬂbmﬁk?h 22he Dbarrel
of the barrel 16. This fornms an injection unit a
eX i) 7 @%)ﬂs‘?@naﬂ‘ rel head 18 is shown attached to
t he end of the barrel 16 Alternatively, t he barrel

hea d_barrel r uct .
T N o O RSt e | DS aRoM e fta: B A escription
has HaterexyEvels bpwaeds od baam@ﬂeenmimxand:hhau\mbdmincations in

r 4. tati
e T o T R el Y O e ser dpgption.

to make and advance a nelt of material in the

accumrul ati on zone 20. The screw 14 is then transl ated

forward in the barrel to transfer a nelt of materi al

out of the accunul ation zone 20. Referring now to

figure 5, the check valve is illustrated in a flow

position. As the screw 14 is rotated, a nelt of

mat eri al advances towards the flow channel 40. The

nelt enters the entry port 44 as an entry flow of nelt

26. The entry flow of nmelt 26 continues forward into

the central accumnul ator chanber
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46 where it converges into a single flow of material.
The single flow of material acts upon a back surface
wohodasheooheck val ve 64, noving the check val veP6#/CA2005/000489
WHATH (B rQLAMMEhel Support gui des 68 until the stop nenber
74 retards the forward nDtion of the check valve 64 .
single fl.ow f mat eri al round t@e .
OB pREFET COghsTOF TRE chbck JUTEeh SHOCRR GhHAFatus, said
scnamnﬂmﬂzﬁompru&mmgQO of the barrel 16 through flow
paths The screw 14 noves aft as nelt continues to
accunu t'e in the accunul ati on zone 20. This conti nues
untinl erie Wesintedi s HRidfooditerdnd has been

acguilated IR &bl atipns Hifg t&?dy[scr ew 14 is
stopped. Referring now to figure 6 'he check val ve 64

i s SAishegedava %f%%ﬁoem &/EPI‘E%IHCF%WH‘J\SW%% gRE@uentry port
to JfA»cb;qgignsa afofwdthtranslation to inj ect the nelt of

mat er.i in . the accu tion_zone 20,

e dicnabt e BEE Mr b e B ZBAEu58 St gagRoing, in
usesunfamﬁamélahﬁbbaemkmbakvepééahmd bevescnhe cilenpk position and
a s\ﬁeﬂt\’%# abfst r}% the surface 72 of the check val ve

engages

the sea i'ng surface 52. This prevents any _
f umthiesreifl oveod abecki Wedvehehaoharl i i saidorad2@fampid body

is YPelaple T PWQl tRL&SA@tod N oridie &Lentrﬁ@iie@f&imw at or

chanber 46. The screw 14 conti nues the forward
transl ati on which transfers the nelt of material out

2. of éﬁt @e;ra;@mtm#l atd ?Lrh ZcQLﬁKi‘mZOJ. theuey tihﬁ:lbﬁj([jirﬁi;: exidt 24

an into t Wi cour se, nder st 00

2 R e U 1197 Hac T hRR Dy way. of
examMneangaH@dchbak|nxmvecahamber|nakﬁeﬂﬁrmhyibesaid body
t S sept tio I

bfiral\esis ot 16988 bl Ry rEE" s i g saia poay
comgystieratappeirtdt B idate Sereavd cloomye s si ng: a body,

an entry port in said body, and a check val ve chanber

in said body, said check val ve chanber comuni cati ng
3. Wi Bh s&Eey &ﬁﬂ)ﬁspd’fpf claim 1 wherein:

said entry port is six separate entry ports equally spaced

about a chamfer of said body.

4. A screw tip as in claim 1, 2, or 3 further including:
a translatable member,
said translatable member positioned in said check wvalve

chamber about said axis.

5. A screw tip as in claim 4 wherein:
said translatable member includes a sealing surface, and
said check valve chamber includes a sealing surface,
wherein said shut off position, said sealing surface of
said translatable member engages said sealing surface of said

check valve chamber preventing, in use, a flow of material.

6. A screw tip as in claim 4 further including:
a support guide, said support guide cooperating with said
body and said translatable member to position said translatable
13
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to provide a flow path, said check val ve chanber

having a surface for engaging, in use, a translatable
wornisanooper abl e between a fl ow position and aremA2aisf000489
mergesy t fon sailkerdiecisavdlvhechandior dhanbesaid saiid emdd permit
saff £aLd 99g¥b1§ QRGELRD! & d nolseato, cont 1@k a Yd W said fiow

materi al . A screwtip as . in claim1 further
PosHel ol e bt usint t9EBfPemt FyOPeorts in said body,

wherei n said check val ve chanber is central in said

body about an axis, and said pLurality, of entry ports
7. R A Dok it ok Lt T SRR e Gt v

chanbetppdrt Susdeew dd il aSuj)moftaigﬁﬁﬂieWOﬁerjiatSiﬁigddwith said

ntry.port .is_six,s at try.ports equa space
DO Y S e 67 5 SSALA bAGYF oA ROTew (i p ke hrenslatable
mengbei mid sadd, @dredk fualher chaolbedi ot t sandl atdlsl eend permit
j a bl OSiLi d i ' ;

s T oL TRl Rl P gt B88L ISl oaid flow
Pogist i ARG g e e LS apes 1 hPR1 at abl e nenber

i ncludes a sealing surface, and said check val ve

chanber includes a sealin urface, wherein said shut
8. of 1 pYSITY oniP dlfse%lrwg SURY Al AT 2 o

t r ansildt abpporenhgri angagexinaigl peaki rgnsrfacep8ted about a
ci saingfecPer%( vg%vse CEa%eE pr e\i%nti Al in use,jﬁg fl ow of .

et LA C% OF ASRUFeW E0F 4878 SRR f qitifePins engaging a
sidevd Udi ageaaosuppdt guardelatsdEl ik suppoet goi deipport and guide

at.i i t i d it tabl e

me me%er' tlol{]g'})%gl't %ﬁaés%%m?%l%ﬁés] %?%B?%nrg%@%érﬁi n said

check val ve chanmber about said axis and permt said

9. trand ataplie greydern to LREratSs 7 NEwsSEre et WeB Sk d
flow position and said shut off position. 7. A screw |
ti [ a3t9h RPN 5 FaFHhEFOPnErTRRAg COPPSTRTIMY gUitde,said body

andasdiguppant1gbbe cCoap@sat | bg WikhtSairhvel, in use, of said

translatable member in said check valve in said flow position.

10. A screw tip as in claim 9 wherein:
said stop member is a pair of pins equally spaced apart
from each other in said check wvalve chamber for engaging, in

use, a surface of said translatable member.

11. A screw tip as in claim 4 wherein said translatable member

is a cylindrical plate.

12. A screw tip as in claim 4 wherein said translatable member

is a cylindrical plate.

13. A screw tip as in claim 4 wherein said translatable member

is spherical.

14. A screw tip as in claim 4 wherein said translatable member

is substantially spherical.

14



10

15

20

25

30

35

body and said transl atable nenber to position said
transl atabl e nmenber in said check val ve chanber about
weabw/1axiog and permit said transl atabl e nenber PCD/CA2005/000489
15.0péy ad@sew ntigeas behweénigaidd wheggiposiaidnt samls katable member

is ﬁ%ﬁsﬂﬁtmyi@&iél,'“ screwtip as inclaimé6 or 7

rein: sald support guide is three pins equally
spaced about a circunference of said check valve

16 Chamhaisewwal b RIS LNYRGIMN® arshdenal inaledi 9f: sai d
transl at abl e nmenber tr%msupport and gui de novenent, in
us@n LY FGUNTEAM T menber. 9 . A screw tip as

i n izl bcanuTatort beambeel udituyrmeadisdtop sribeentsd port and

St op. mepber_.cooperat.,in i th said body. and said
sa {1 RaPERas Rongaatines) Hok ‘i?aar\lxsef‘?r%{hn%e,mofuss%a gd flow of
me Ittt afsdmatsl@® erenberpdmt sab dsahd ckhecak viealve sehambpéow

position. 10. A screwtip as in claim9 wherein: said.

stop nmenber is a pair of pins equally spaced apart
17 £ r dmessy dtierad nisat i ighelok 4l e Zhimbesinor

engagididsck8yUs8p arsiace atisacd t4anghghgbhent member for
nmenmber. 11. A screw,“g as in claim4 wheréin said
SeqY T ai 3l eSHERPeFiPsta é‘ylcioﬁkﬂ)rjilé‘kﬂntﬁl%{ engpgemngnt member of
a sHaew tip as in claim4 wherein said transl atabl e
menber is a cylindrical plate. 13. A screwtip as in
claim4 wherein said transl atabl e nenber is spherical.
18.14.A ccorew ippaasinn adledimml4, wherern3saihgrein said screw tip

ot lod ial herical .15. A
5 sere ltﬁalt%b%gfl h el al msaﬁ\ﬁ[g#ﬁ] %aélcydr%?ansl at abl e
menber is substantially conical. 16. A screwtip as in

19 .l al m&-dwirdifierad nel udidig; Bn BCcmMH agoFtkdandediuding:
sai d accumul ator chanber internediate said entry port
and® SHWPEhd XK Red v G s otuiharr ek r??ﬁgﬁi Loy eand

a fd oyesf aekbokeaMisni shedt gyopoet fidr SeedlLhg@rkin use, said

val ve ch er.
screw tip ﬁﬁ a surface of a barrel.

20. A screw tip as in claim 5 wherein

said check wvalve chamber includes a substantially
cylindrical sidewall,

said translatable member 1is a substantially cylindrical
disk, and

a diameter of said cylindrical disk is smaller than a

diameter of said substantially cylindrical sidewall.

21. A screw tip as in claim 5 wherein:
said check valve chamber includes a chamfer portion,
said translatable member is substantially spherical, and
a diameter of said translatable member engages, 1in use,

said chamfer portion in the stop flow position.

22. A screw tip as in claim 5 wherein:
said check valve chamber includes a conical portion, said

translatable member 1s substantially conical, and a conical
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17. A screwtip asinclaiml, 2, or 3 wherein: said
screw tip further includes an engagenent nenber for
weeousriom9 sai d screw tip to a conplinentary engageExRoms/000489
seaEnerernfagescr éw. uk8, Aasich evpnigrlaspentedai il the? stop flow
r..3. wWherein said screwtipis integrally fornmed on an
pOSgLrg—'dl%gf' a screw. 19. A screwtipas inclaiml,6 2, or
3 further including: a groove forned in an outer

23 .SURf aeA P ad i RadYap v du S eadmph ispiased in said
groove for sealing, in use, said screwtip with a
SUPFaCd BT DaFFEY 20. A screw ti pasinclaim5s

wher eidtesaitd it heely val ve chanber includes a
subst ant.i al lE}/ c%ll indric devvalA sai d transl at abl e
SUb %)f

et t*dhtS % y ¢ idi9 cal disk, and a
d| aneterckofvaslaiad dhdnbdr iigalsadidkoady,snmal |l er than a

ter ' b |
21 SERE R AL B AU i P A IR A entry port
to \mIO\VédcﬂwaTrb@rOW mAtddes a chanfer portion, said

tr anslatall e npabes bﬁaﬁyéﬁtﬁﬁﬁn‘%' ¥ %@E@dc@'fo@%@aglng, in
di aneter of said transl atable nenber en a €S, _in use,

usegaiad ‘ot er tpotei BRTPATt ﬁ@e%@ﬂ)ef PS\EW;? é?l & drlowposition and
a s$1@1ltewﬂﬂ poasidibre) ai m 5 vvher ei n® sal d check val ve
cha i ncl udes ﬁ c?ni C@ rt| sai d trgnsl ta d bod
&Iﬁlgl STkt aft'fail yacdhi & §er 2 cont ¢af88ct orisal oy
is We iim uses taiacbrcomilca ﬂmvtmfh imetdmeiast op fl ow

position . 23. A nolding system apparatus conpri sing:
an el ongate screw, a screwt|£ body, an entqg port in

24 .saiPd I5eaPR T adivep &% Hee I hady @ T Hangdrey il
a plurality of entry ports in said body,

wherein said check valve chamber is central in said body
about an axis and said plurality of entry ports in said body

communicate with said check wvalve chamber.

25. An apparatus as in claim 23 wherein:
sald entry port is six separate entry ports equally spaced

about a chamfer of said body.

26. An apparatus as in claim 23, 24, or 25 further including:
a translatable member,
said translatable member positioned in said check wvalve

chamber about said axis.

27. An apparatus as in claim 26 wherein:
said translatable member includes a sealing surface, and
said check’ valve chamber includes a sealing surface,
wherein said shut off position, said sealing surface of
said translatable member engages said sealing surface of said

check valve chamber preventing, in use, a flow of material.

28. An apparatus as in claim 26 further including:
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sai d check val ve chanber conmunicating with said entry

port to provide a flow path, said check val ve chanber
woaavisngom9 sur f ace for engagi ng, in use, a transCatcabbs/000489

meeberupgpertabiel et weenda fuppepositidn aadrarshingoffith said

bodgz?%ntd d!‘ab W&Qlé@é}g%&hﬁg%bgél ¥8 g‘%%’l‘%%n' %ﬁ%‘%{ du%[}gslatable

is operable in use to control
mempgtrerimal sa:zd Chﬁcéfpp}éﬁja‘f%schémbﬁrcIa&%tZSSEFJtFﬁtﬁé#s and permit

saﬂd“%f&ﬂéﬁbtébﬂgLﬁéﬁbéf 06 YPINLHROrtsn i NSl BehAd¥n said flow
ereln sai d check valve chanber is central in said

OSBEdPraBEst sgi Cadre a f S AP F Il ity of entry ports

|2 sai d body conmunicate with said check val ve

chanber. 25 appar at.us a n123 : d

29 .oy SBBPES-H 0 PY SOp T it Y s R Ua § Eoaced
abaumuppduﬂﬁgmldé said dbeiypp@s. qmﬂéﬁpapapasaasngnW1th said

bodﬁé%{ﬁ 2s sal d e%sf t%ﬂs’%% hr‘?\émb glr lﬂg' s:&ltor a@ﬁf a%’éaqqslatable

rans itroned in sai
menbieec ki ivap#edclhagisdr wbor gbambg;a @bou257 s appaFatisl permit

saids %fhr@ladﬂ'ﬁkﬁ% V\ﬂ@rﬁl@é? £8Algbdrizdes| 8l @bhge MeBBekcen said flow
i ncludes a sealing surface, and sai d check! valve

posdfraiBe rlichStdde s its & MPidrifofce, wherein said shut

of f position, said sealing surface of said

nsl at abl menber, en a a|d I|n surface of
CREEK ArHy &5c i %ﬂ} 39 5@3 a flow of

matseriidal su@@or n gappar at s1s taselen jouBe:s meaﬁaﬂlllyt hegpaced about a
c1rd%ﬁf%%'E%ﬁbcafgﬁygglgﬂ%ggyvéﬁgg ﬁﬂgﬁBEE g%'q%bplns engaging a

cooperati saird transla
sidesedr anegposft Fofdsdirdnlatsidcamienbrinbe sHPpairg and guide

movelRG vahve ehamiers akouty S/ 1t 1 adnernit said

transl’at abl'e menber to operate, in use, between said
flow position and said shut off position. 29. An

31.apRar abws ra%usn a@ dinmaAa ifirdsheyr igwlfigiigr including:
a stop member, said stop member cooperating with said body
and said translatable member to limit travel, in use, of said

translatable member in said check valve in said flow position.

32. An apparatus as in claim 31 wherein:
said stop member is a pair of pins equally spaced apart
from each other in said check valve chamber for engaging, in

use, a surface of said translatable member.

33. An apparatus as in claim 26 wherein the translatable member

is a cylindrical plate.

34. An apparatus as in claim 26 wherein the translatable member

is a substantially cylindrical plate.

35. An apparatus as in claim 26 wherein the translatable member

is spherical.

36. An apparatus as in claim 26 wherein the translatable member

is substantially spherical.
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a support guide, said support guide cooperating with
sai d body and said transl atabl e nenber to position
weoeaiwd/teans| at abl e nenber in said check val ve etae005/000489
about said axis and permt said translatable nmenber to
7OinﬁlﬁppaPa@§§’a?eiﬁegﬂa§ﬂ'Q6f%9$&89§'Eh@ntégqsggkgble member
shut of osition. 30. An apparatus as In clarm
lS2@“@%%?%Fhal%ﬁ|ﬂo%h%p%rt guide is three pins equally
spaced about a circunference of said check valve
er |d I NS engagin si de ea of sa
I%ﬁ%ﬁﬁ %%n%%rl?oggﬁﬁgo$§ %hd ufﬂﬁ£ﬂ59eﬁﬁﬁ%UdFﬂg
usean dcoanul 4 t@anstledred 2, menber. 31. An apparatus as
ur i.nc | to
dAa#ngggurﬁ%l%ggoocyrga |ﬁg iv\nrH? rg%djaa%od)g/agﬁd e&;ﬁ% port and
Sa1¢aﬁ@E&kaW&iWﬁm@h@mberhﬂﬂn traneferrhngse inofusaj da flow of
1¢ apsbRt abl @ dRnbersd h sab dsgheck,yag v s w
mep05|t|on 32. An apparatus %sbﬁn %%é#nfﬁ%oﬁhg?gm%gg
said stop nenber is a pair of pins equally spaced

39 apam dpunLach o het draseizk cheeck yal ye ghapbey. for:
a_surface,of s i'd transl atabl e

g, €,
§ §§re%n%a§paﬁ%f5%eﬁslpﬁ SP&Sm b GREPEPRSRkRe member for
sedumwmga$abﬂesurahetlpsta ey ldonghliiemdn il it eengyerf¥nt member of
atus as in claim26 wherein the transl atable
menber is a substantially cylindrical plate. 35. An
apparatus as in claim26 wherein the transl atabl e

40 e o Sa sphes i §§| 1n %@.alﬁp APPag Al US89 s %“%@él’ﬂ 2814 screw

wherein the translatable nenber’ i's su stantla
EiRspheri et 97 L it AR ® @f ot s @6eWher ei n t he
transl atabl e menber is substantially conical. 38. An

a aratus as in claim 3 or 24 fu ther |nclud|n an
41 p 'Qﬁﬁﬁﬁéﬁn é%ﬁ thé& including:
i ntaergmnb\m ef ceaiedi ent ran pﬁf’delﬁmh:sjaidb odst@cém/calb/@dy, and

Chépbgéaio 1gpgné en n 1éng%%SVe Af)ségllng, in use, said

screw tip with a surface of a barrel.

a

42. An apparatus as in claim 27 wherein:

said check wvalve chamber includes a substantially
cylindrical sidewall,

said translatable member is a substantially cylindrical
disk, and

a diameter of said cylindrical disk is smaller than a

diameter of said substantially cylindrical sidewall.

43. An apparatus as in claim 27 wherein:
said check valve chamber includes a chamfer portion,
said translatable member is substantially spherical, and
a diameter of said translatable member engages said chamfer

portion in the stop flow position.

44. An apparatus as in claim 27 wherein:
said check valve chamber includes a conical portion, said

translatable member is substantially conical, and a conical
18
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melt fromsaid entry port to said check val ve chanber.

39. An apparatus as in claim23, 24, or 25 wherein:
weoeabw/1igenew tip further includes an engagenent POEMA005/000489
sedtghorseeigpagsSsaild sereew 3di t eonieahpbomeavar yin the stop flow
pof£ngagement nenber of a screw. 40. An apparatus as in

claim23, 24, or 25 wherein said screwtipis

integrally fornmed on an end of a screw. 41. An

45 appamd i 8$ & Psedii dppdraBds ©sm@bi kg her incl uding:
a %e%ove formed in an outer surface of said body, and
osed in said groove for sealing, in use,
sa|ad1 seienghtp widdewa sushade edfomgab&r r@d:revﬂZdléb@osed in said

S I heck val ve
S an‘oaicaaHrdtl ﬁr gaalsrlgnb %antl al €tc§/ E]é?nif EWal |,
saiad stcrmli‘avtxam@dmmrdu%c@e‘sum almqijal dysposed on an end of

salwlélr&{gt&g@é disk,, and a diameter of said cylindrical
disk is smaller than a diameter of said substantially

cy G Reevikl Isa% bogy apid atus as in claim 27

wher Qihbc]@&i%@%lmkﬂir\/ﬁrﬂb?dnbﬁbﬂbddw Ugets at Chi’ilm‘ er

por ti sai.d transl atahl e nenber js substantia

D R L RS e Sadpepntry port
to enyagek: saiflangmtr, portion in the stop flow

PO L p u claim27 wher

sal% Cﬁ ec@%\l\)\%gelg gr%bl ncﬁﬁglnga S SHIEEACS d;‘reqli gifgaging, in
usegaiad ‘ftlrml@tdbl% lnelrﬂber ppesabieabeitakcleyn @orﬁlcm p@kion and

R EOR foalsactd 1), engages, in use, said conical portion
° SI n the stop fllow position . 45. A nolding system

appae&eds ot i Shagk Hap¥er shankere|ighgat Ed sepdwof said body
is Reda@)ingal eSLnRW drsiesed 11 sl gk bagded - and,

operable, in use, to rotate and transl ate,
46. An apparatus as in claim 45 further including:
a plurality of entry ports in said body,
wherein said check valve chamber is central in said body
about an axis and said plurality of entry ports in said body

communicate with said check valve chamber.

47. An apparatus as in claim 45 wherein:
said entry port is six separate entry ports equally spaced

about a chamfer of said boy.

48. An apparatus as in claim 45, 46, or 47 further including:
a translatable member,
said translatable member positioned in said check wvalve

chamber about said axis.

49. An apparatus as in claim 48 wherein:
said translatable member includes a sealing surface, and
said check valve chamber includes a sealing surface,
wherein said shut off position, said sealing surface of
said translatable member engages said sealing surface of said

check valve chamber preventing, in use, a flow of material.
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a screw tip body, said screwtip body disposed on an

end of said elongate screw, an entry port in said
woaadns/11emgd a check val ve chanber in said body, PE®RICA2005/000489

check val ve chanmber comunicating with said entry port

5010 A b sler B dd ovg pat hy1 $8h dagheekeNal vs_ensbaa}?ﬁgt; bl e

having a surface for engaging, in use, a translat ' '
nerfbe? UBpeF abPE 168y weth h FHIRP PosPELER &anPrerstundffith said

bodpsitd 08aidherenhs 19@bd1ehackbed We chedieron Ns S8k d: 8AAs1atable

f said body, is operable in use to control a flow of ]
Heﬁhﬁ%r%gl?a é.éh?é%pg?iYﬁsC&§@% Tc13 M YsSpift Rerts and permit
saidict et mba tab pé umahbey: dfo estenatpey t $ni mseai bd@an said flow

I ej ifd che a hgp?e is central in said
po%fgcglyoedagho% %anlé;x%%n%ygaﬁgo p luCE%I ity of entry ports
in said body communi cate with said check val ve

51 Chalibeipodhe ) APPAL A1 A% 9 Nl ALY Apahigiehg: sal d
entry port is six separate entry ports equally Spaced .
abGutSWPRMaRT ER16F s dicd DoIPRBEE AfudBpacaoperasing with said
body} a8 49a146trehsd4 bl Ehekemble! wd M sia tdansd &4 abl&nsiatable
nber saLg t ransl at abl e nber positioned in said .
menmlido kil af GaCc IR GHotE SHREDRE SPOUo SAHIapFafarisl Permit
saﬁﬁ;ﬁramﬂk&tab&bmmembbm:t&&dﬁdﬂ&ﬂéﬂaiﬁbhEeﬁE%F%Meen said flow
j.ncl ud gl | u ce nd said check val ve
pogc%%%e%ﬁoﬁcﬁ%ﬁgiesg}gléeé\%]?r%dss%r %te, wherein said shut
of f position, said sealing surface of said

5211 anslgiable Jehers enganes SAidk spal g syl ace of

said c val ve chanber preventing, in use, a flow of
nmatSélidal SHRPORR PPAleat 18 &hriew cPER S8URJAhespaced about a

ciddwelfedichte &ﬁ?ﬂﬁﬂﬂﬂ?%ﬂ%&geva§@édc§gﬁgg&ﬁ %%F@gpins engaging a
., fooperatin t sal 0 and _Ssal rans| at abl e ]
91 dGuldr A% DoSF t PR s AT T AISAEABIgIber £O Support and guide

movement, in use, of said translatable member.

53. An apparatus as in claim 50 or 51 further including:
a stop member, said stop member cooperating with said body
and said translatable member to 1limit travel, in use, of said

translatable member in said check valve in said flow position.

54. An apparatus as in claim 53 wherein:
said stop member is a pair of pins ‘equally spaced apart
from each other in said check valve chamber for engaging, in

use, a surface of said translatable member.

55. An apparatus as in claim 48 wherein the translatable member

is a cylindrical plate.

56. An apparatus as in claim 48 wherein the translatable mémber

is a substantially cylindrical plate.

57. An apparatus as in claim 48 wherein the translatable member

is spherical.
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menber in said check val ve chanber about said axis and

permt said transl atable nenber to operate, in use,
woebtosaaorogai d fl ow position and said shut of f PpOTICAR@IF/000489
S851. A\ pppad e sisaasinncépannt dowhareher thackudnsgatable member

15 SUPROLInGLL I8, SBhg-support guide cooperating with

sald body and said transl atabl e nenber to position
said transl atabl e nenmber in said check val ve chanber

59 abony @&M§ andipesnhinSag dyhépashatabl eraﬁg‘mseawe member
bet en said flow position and sa
lssﬁﬁ?aB??t f |%%nl%§ An apparatus as in claim 50 or
51 mhereln said support guide is three pins equally
spagced about cifc e, of val ve .
60; g&rrrb appafjat Pi TS %E&%l ng aé)sméleJl I]? &g%ro?’ng%ﬂlﬂlng'
traﬂ@l&nqumuianﬂﬁmﬂhamb@mpport and gui de novenent, in

uses 1(6 38 gmﬁié‘?é%uﬁz@%%e@m rr?é?’dlﬂ] gBB%a lflscr%/s port and

I N a|n15 or 5 I nc g as
Sa%%l§h§F5p‘ﬁﬁﬁﬁ%rCB@@%@Faﬁiﬁ@ Wrams %rﬁlb@dyléhdu%%dda flow of

mel¥ aNSdatadl @ JRIbRrpdoc 8 datd avebeki o VSE, cH&mEékd
transl at abl e nenber in said check valve in said fl ow

position. 54. An apparatus as in claimb53 wherein:

61 saixh sty ratdeerad sim @bdim of5 pi NS, e@tjaﬂ ywls@ﬁéﬁﬂ
val ve chanbe

ap%g:M{rgg}g%CQa%}hPurlﬁ%%gngigﬁgg ﬁphngpgﬁgspgnt member for

engagi ng, ‘Th use; a sur
seqwniyey . s&51 farappaint te as dompdlisiem #8 ywhenga gertdret member of
a 44208l atable nmenber is a cylindrical plate. 56. An

apparatus as in claim48 wherein the transl atable

menber is a substantially cylindrical plate. 57. An

62 appaf algym s dd £ @ﬂné&me@l ¢ hesd ranshiad Abl €.

menber i s spher, cal apparatus as in claim 48
WheTich SHHER ko 4 bl bt | SRR M g of a screw.

spherical. 59. An apparatus as in claim48 wherein the
3.t r %nsl %tp%@a%unsegoserlr{ SclSanStllag't Ifé | y COﬂ Cgurther including:
a groove formed in an outer surface of said body, and
a seal disposed in said groove for sealing; in use, said

screw tip with a surface of a barrel.

64. An apparatus as in claim 49 wherein:

said check valve chamber includes a. substantially
cylindrical sidewall,

said translatable member is a substantially cylindrical
disk, and

a diameter of said cylindrical disk is smaller than a

diameter of said substantially cylindrical sidewall.

65. An apparatus as in claim 49 wherein:
said check valve chamber includes a chamfer portion,
said translatable member is substantially spherical, and
a diameter of said translatable member engages said chamfer

portion in the stop flow position.

66. An apparatus as in claim 49 wherein:
21



60. An apparatus as in claim45 or 46 further

i ncl udi ng: an accunul ator chanber, said accunul at or
woheosiiee70p nt er nedi ate said entry port and sai drPChEaR005/000489

val s@idhabhbek fvarlve aplzsdeper ngncindesea adriovebf poetion, said
trdf 01 825 de eI PN I os%@'s@aagggm,a' dsnebamber, dl.a  conical

apparatus as iIn ereih: sa

Se%@f@w ENPapasy hém (URG udedIAnCenyagénent tiembam fore stop flow
poSLEUSHNG said screw tip to a conplinentary engagenent

menber of a screw. 62. An apparatus as in claimd45, 46

, or 47 wherein: said screwtipis integrally forned

on an end of a screw. 63. An apparatus as in claim 45,

46, or 47 further including: a groove forned in an

outer surface of said body, and a seal disposed in

said groove for sealing, in use, said screwtip with a

surface of a barrel. 64. An apparatus as in claim49

wherei n: said check val ve chanber includes a

substantially cylindrical sidewall, said translatable

menber is a substantially cylindrical disk, and a

di aneter of said cylindrical disk is snaller than a

di anmeter of said substantially cylindrical sidewall.

65. An apparatus as in claim49 wherein: said check

val ve chanber includes a chanfer portion, said

transl atabl e nenber is substantially spherical, and a

di aneter of said transl atabl e nmenber engages said

chanfer portion in the stop flow position. 66. An

apparatus as in claim49 wherein:said check val ve

chanber includes a conical portion, said translatable

menber is substantially conical, and a conical section

engages, in use, said conical portion in the stop flow

posi tion.
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