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SCREW TI P AND MOLDI NG SYSTEM APPARATUS TECHNI CAL
FIELD 5 The present invention is directed to a screw
tip, and nore particularly to a screwtip for
controlling the rom1of anelt of material in a
barrel of a nDId %sten1 aratus. For exanpl e,
t he nn|d| _ >S$§EEMWA3P&RAEH
i njection nDIdlng systen1 or a netal injection nolding
system 10 for nol di ngrECHRTLahLI RIBLDhI Xotropi c state,
or a die casting nolding system BACKGROUND OF THE
I NVENTI ON 15 Screw tip assenblies formng a check
The vakeeenbuntreceoni ¢ihe ienddioéchedcriew ar eskmewn tiip,t hend more
r E ry [
P ST T Vlcher “on by 13 1058 e bebRF: £t @ melt
of prTestdat d at Wopalt eheek Walding AsdistPiiserppdiesiths.  For

exan{pS_Lef or Uﬁ@ hh’o@dﬁhcﬁ Clﬁygteegvd S?ﬁﬁﬁﬁ!’@%ﬁst hﬁ%y' $Hdmoupted; piastic

an, e as e disk jncludes a
in3gia S T et el ol ar 2 oGS, s Bk hBolding systen
for peslphey ak edgeof ihhe dﬂ&&mﬁﬁﬁpi¢088aﬁé,thﬁ:g&s&le casting
i.,ate the sem -circul ar openings exten
Hmﬂiiq%ﬁéﬁ%ﬁyabnd engage a inside cylindrical wall of the
barrel to provide a seal and support for an end of the

screw 25 when | ggak€Roblp 2oPakh8! 1nTRRTSER1 - Ci reul ar
openi ngs cooperHTE—“mrrn‘rhe—rnsrde*tyfrngl|cal wal |

of the barrel to formchannels that permt a flow of

s(;remelma aag@mbahetso mnfgrcan@ﬂe@@stv@qar@ r§h g8 0f énethe end
ffuser head t tream side_ of the djffuse

a
°F TebLER AGE BT val dEY ST br med By & SEchhd Brgked States
patemeEnbér, 880, 7dt iissmednt ed oWutherdownst¥eam si de 0§59. The

speéﬂ?%é% ;f¥§?{ @fxggesaatQRﬁgﬂf r@o BethQEﬁgcond I%ﬁlffuser

q% circ ar openi ngs a out t
head gee éﬁPrmﬁ@ @D’sl@ ecelreufiask opevienystiper nis atofm@wd into

an Ohqmelet ed nmtenial tQpagsswhen Spaged aagﬁrréﬁﬁQthQE semi-

. diffuser head, and stop a flow of nelted mat er 1" al
CITGHER eR§aGEA I t RECREdi FhasePeheRAS I The Ril9@ulaF the disk,

Portpemispher altiedgeiek the: seeonthih skhengages-&hech st d&penings

ext%ﬁ%bgdrlcal Wagnéﬁeége barranéfﬁgrg§h9%drlca§ wg¥ﬁ 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 wvalve 1s formed by a second disk member
that is mounted on the downstream side of the diffuser head by
a threaded bolt. The seccond 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 o©f the second disk engages the inside
cylindrical wall o©f the barrel to provide a seal and support

for the end of the screw in the barrel.
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for the end of the screwin the barrel. There are a

nunber of problens with the prior art device. The

fl ow path through the check val ve includes a nunber of

sharp corners that will shear the nelt. The flow path

al so includes a nunber of areas that trap nmelt which
Thergnatgr @ |eddsel o5 Beghadasi bAtHf Wife BIEITE ARe d8FeRe: The

flowl SIUPPORLELRY tthe cperk phanal edgel@led he cheger of sharp
val ve and dl?f

i ffuser engaging.the inside cylipdrical .
COfnﬁéﬁlt&@ttH@Jbbr?%$a%ag§gn8%§Fresémﬁ%d briioap ggo includes
a nGheek vafveardhe alssd dersyr f aecétof whhehchack tvwative leads to

and _i.nsi de .surface_of. the enin r oundi
degrﬁﬁ?5é88d 85It££30 ?%iFhe ngg@?et%ﬁﬁgéafgg éﬁgniégﬁﬁgtg?y the
perip@amarﬂﬁﬂgﬁopé,Tﬂherehéskaﬂﬁﬁﬂﬁf@ﬁda@ﬁﬁﬁW%W@deéﬁﬁ@%ﬁg the
insib%péyyﬁﬁaF¥%élvﬁé e 13 ﬁgwppggrgglT@%u%NM%N@é¥$§@eand wear
present 1 nvention has nany advantages. The ‘check val ve
of the chapkeratlgemanuf d8eurd Ehtlassdrbreewiothi ¢ heheck valve

and GReGkeva me s Ghaberne Moyeneny efirtbenahegktval ¥&readed bolt
between the fl ow_position 20 aq? the flow cut off

in thEsPPRah Sits rdarffdd Cd@e &t 78 el % material, in

operation, behind the check valve and in the narrow

fl.ow channels of th try parts, T r [Ny .
Ther?&ﬁﬁgrt%ﬁﬁr%rﬁfc%egﬁggaFvgi%?sﬁ?ﬁﬁ§§é§ogﬁﬁgﬁfgépuﬁgd check
valvand assenble in the screwtip head. Mchining of the

screwtip head is 25 sinplified. The screwtip is

capabl e of better_w thstandi rgy during

n shock ene
injection. War EPRERY 9% mﬂ%w and t he

barrel is reduced. In a first broad aspect of the

i nvention, The invention is 30 directed to a scre
The (SRR ARG LG TR HONOROF nBoy s CM AP a s, T e EeRed7e 15

simgilier capprinsesfacbody, @and entasengorgd Wi thhe body, amedck valve
check, v h [ c al e

R e

and athkowf pait h.cutheoféheeks vial ve chanbéerrhavi #ge a tsur Packelt of

natdrQa18N93gi NgpkA-UsR, a3R:hhansiat able ek e and in the
oper abl e between a flow position and a shut  of

f
narngysiftlich, Ceehieckt vaP e RAAIDEPLI A -t he "End oS A SUPPort

of VRdYchieskopesBht eikn s tex coBt m@inuEddtaweofand assemble in

the ”%%%%haltip head. Machining of the screw tip head 1is

simplified. The screw tip 1is 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 1s
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 wvalve chamber in the body. The check wvalve chamber
communicating with the entry port to provide a flow path. The
check wvalve chamber having a surface for engaging, 1in 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.
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2 I n anot her broad aspect of the invention, the
invention is directed to a nolding system appar at us.
The apparatus conprises an elongate screw, a screw
tip body, an entry port in the body, and a check
val ve chanber in the body. The check 5 val ve chanber
In apprhArcae TPy wiaspadie et ryhporintanipraovi déhg fheention is

ireRatdy The checkovalive Q%ﬁﬁ%ﬁlha¥¢ﬁ£r£%§§rfaceT%%r apparatus
a transl at abl e nmenber oper abl

I N use,
com é%ﬁ%b qb.?%%ﬂgaﬁ%s§?¥%%faﬁdsﬁr§HuFleP065$|Pﬁoﬁntﬁﬁépﬂft in
the check, valnve £hanbek iwnlddeckadoet tihe bodybicsly.  The check

in Mse to C ntroI a fl 10 material. In
val P RSk o e e e i T e T heEPRentd oRTovide a
flow spagihrect €he toheckholwiimg sysestneapparatos. Thesurface for
enga ,atiys u§@np£'§§§n§l§@%ﬁfé1m%ﬂbgkogg@E g%r%@%w%%% a flow

gate screw 15 disposéd in t barr

posa%%ﬂsean@ o2r 6tate difd PeFaREPAL e, ThescFlensk i pabody chamber in
the ték@dS@’fevttHé pobady idi speseshon an end b tc%%t%loqnge@t%low of
crew, and entry port in the body, and a check valve

er in the body. The check val ve chanber

connunlcating with the entry port to provide a flow

h h | ve .ch V|n surface for .

n gﬁ%gg?%gebfﬁa& %gﬁmxﬁ%rgﬁslé$§ble ne opgbablmventlon S
direséefeert:a fﬁomﬂpééﬂﬂgonSMﬁiamsﬂﬂmpatﬁﬁU®OS|t|6he Thegparatus
comp%ﬁ%%% val vg chamber ;hn éb@nSQQeOfsépgwboq%xa'%ﬂonqate screw

perabl e in use fo control [ow of nateri al
dlsgﬁ?ﬁﬂ t 8 nath eRBEdPrerd N Of A ddent iBn,Utthe $6refptate and

trantsu@t@ ncd uglese@ pLyrabily eheenidneWoris b@dyhgle d¥ed on an
ond of gﬂeck valve chanber is central in the bfg%@ g
ant axl's &M@ S pturali ¢ 908 Sty Pertsiin %& anda a
ChQC¢onnamWeat©h&mb®rth31cheek byalve chambechetR avalve chamber
) | t h vent i t he 30
Comﬂ% ra |t$¥ ent?@gpog r§a§8kg|EQéﬁﬁQrvﬁnépacgdoabgth The
Che% CW%r ch@fﬂbfaﬁe 'Gotiyrg | A amidmesdi fent eopaghey, in use, a

tran's'l\é@.%tkil@ménﬂ%rscck%%émfé IM#@@@ 2 rib@ ngb@&e%ﬁ ang.a shut
05|t|oned in the check val ve chanber about 35

menbe
off tﬂ?e“afx% nTBR &R5Gd MtV f CEHBPRRvent it aH: of the body

is o@@&@ﬁl@taml@s@EWb6hontrol a flow of material.

mate

In an alternate embodiment o¢f the invention, the screw tip
includes a plurality of entry ports in the body. The check
valve chamber is central in the body about an axis and the
plurality of entry ports in the bedy 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 valve 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

3
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i ncludes a sealing surface and the check val ve chanber
includes a sealing surface. In the shut off position,
the sealing 3 surface of the transl atabl e nenber
engages the sealing surface of the check valve
chanber preventing, in use, a flowof material. 5 1In
surfaﬁeemﬁooﬁhmntr@msiheabh@emem@ﬁr e asceviE g psraﬁéra@ewrface
of @heSUcPrP@cE]E guide E@%MOE cQuhde ngoopenat hag, Wi h riow of
the_body and the translatable nenber to posrtlon t he
matefighs| atabl e menber in the check val ve chamber about
the axis and permt the translatable nenber to
era bet ween the fl ow position_and t
ERbEHLBa Ty b, TA aBIE eI Ton SNBodi e COf thacludes a

suppbmveqmud@ tHﬁNSqunydrqﬂngﬁeSC©©peeaplmg eqgubl kpe body and
qgg t ] r

the %ﬁ%ﬁ%ﬂ. We q$%ﬁ%%gg%§g§%%§a Slde G{h€§%%%?é¥£b%e member in

the tméﬁgﬂata@abwaen@eamber sappott ah@ guides novedenperiat  the

tran§§§tagﬁeth%e%b§QS|%babb%e%%%ger inlSulsR, anb%&h@ﬂ#ﬂe&%e flow
of the invention, the screw. tip i ncl udes a

POSlﬁéﬁBeraﬂdTH%‘%t%}burreﬁ%Er PB&&E&&P& i ngt i ?hpfﬁée%&? SHdpodiment
of the imasstatapl ermenbenppord i @frutldtar avel tmmeeuse;z_msf equally

slatab e nber |n fl Si t I,
Spacﬁ@efﬁ%ﬁed 20“efbodi of the |%v§w Q #$ %ﬁ%ﬁ%er The
plnsneﬂb@aglsgaemasrdeWaplnsnﬁﬁquaEIwﬂgpacednaéaﬂﬁbﬂﬁonmember to
supp%?%haﬂhh Ll RS %%%k val Ve h%@b%%e %Q%H%Q%%%Hy% member.
In surface of the translatab e nmenb

preferred enbodi nent of the invention, the
In 44 aBghatableet 25 member; i sed: Cyh | nd;mleca@sc@é@thpJ NiAbludes a

al ternate enbodi nent of the invention,

s opy RSt abl B reHber TG RphorPRaF L b S aliof Rerne Pody and the
tranallbespate enbead:mentzcof flheditnventaoal,thdn use, of the

tran%&%&%%%tang Rg?gber @hSUQ§¢antl%gh¥ %%IlndriﬁaJ%l ﬂ}eferred

&r “al enbo PPRe imvent i on
embotilarsitatcdbl e arenbeent 5080 shbstsant arldnsbes:phleﬁw@apalrn of pins

equa@@gtgﬂe #Egﬂgyﬁafggﬁxg o@ﬁertmﬁ kﬂgeﬁhbeﬁ JQT%@ chamber

nsl at abl e ‘'menber iIs substantially conical I'n an
for eRPAGiLMENt 16f UERe PnvERTIEGE tthé hee ey bakdicu esos -

In a preferred embodiment of the invention, the translatable
member is a cylindrical plate. In an alternate embodiment of
the invention, the translatable member 1is spherical. In
another alternatse embodiment of the invention, the translatable
member 1s substantially cylindrical. In another alternate

embodiment of the invention, the translatable member is

substantially spherical. In anocther 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 wvalve 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 te the check valve chamber.

4
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35 accumul ator chanber. The accunul at or chanber

internmedi ate the entry port and the check val ve

chanber for transferring, in wuse, a flowof nelt from

the entry port to the check valve chanber. In an

al ternate enbodi nent of the invention, the entry port

connects directly to the check valve chanber. a In an
In efbedivenheeft the ipwentdeit tdie, senewdd ey nelydes @hdes an

engagenent nenber for securing the screwtip to a ,
Cng N e YTy ErGagBRBRE ehber “0F o doFeu® I complimentary
engaanotdrer sabodirnment af ddwevb | nvent kapthkhe ags@Wtdpc of the
: I.S. 4 Nt eg 'y f . on.an . f sgre In_an
anéelﬁblocgf'ne%}?go ctr%wl en ?or%%r{%ﬁg:aclﬁéfckgéﬁ Ve CRamperend of a
scrgvycl udes a substantially cylindrical sidewall and the

10 transl atabl e nenber is a substantially cylindrical

di sk. A dianmeter of the cylindrical disk is smaller
In eRancEPAfHRREEr OF e sUBRERRPTal I TyIGNEEN caplve chamber
incsidewal |ai< I@lua@taliﬂgemﬁbtye eﬁ‘gglghggmt:am ht BedknyeNti Oflmd  the

t he .check val ve menber , i nc es.a chanfer portion.
cratdi i) URERE niber FUo=BaBLI AN val oL SHbErTEal RK- A
diargitametef oOfiet hgltnamdkatablie knenbesma Ehgagebahhe diameter of

chand ti 14N - St-op. f osition. In another

© al tert%qtgodrelr%ﬁgEh}r%nr%&%Té%lhééﬁdne\c}")égnlt&l ‘on, the check valve
chanber includes a conical portion, the translatable

Tn BBMRERdr$2Q substanhiat| ¥ copical napd 1 3nCoNikal check valve
sectjon of the ransl at abl e nenber en%ages I n

use, .
memGSe YontEEFS por CPGREA (08 Cistop fFB%W pESHEi-ahaPBRI mEMber is

s ub DESERI LTI VONs e THE DRAWLNGSam2be Exemplavey wriedia®intls member
of .th resent.invention wl| w be, described w.th
enier She G5 LHE aCEOmARYI Y dri RGE” 1 hCURFERiTion. I
anotfiggurel leisate deagrdamatic ofi dévevi ewehttde, schewchiepk valve
chaﬁﬂ%fﬁ£%%fh&%éSaac%hﬂgrﬁﬂ@%fgi&md.yﬁ@“%?éngﬁgtgﬁﬁgwﬁember is
tip the exit port eng, igure 3 is a diagranmatic
subsiEgdsl aldet | ofgInNFiddw of aBe sérewconical section of the

translatable member engages, in use, the conical porticn in the

stop flow position.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the 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 1is 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 valve,

Figure 5 1is a diagrammatic cross sectional view of a barrel
assembly 1llustrating the check valve in a flow position,
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tip taken along the line A-A fromfigure 2
illustrating the preferred enbodi nent for the check
valve, 35 Figure 4 is a diagrammtic cross sectiona
view of the screw tip taken along the line A-A from
figure 2 illustrating an alternative enbodi nent for
Figurhe €héek wvaledrFingatecs ¢xoss dusagrrca@ﬁatlu cvieosof a barrel
asseﬁﬁw qqqlus\ﬁ'r%W1%f a-harLgbocasseghl ¥ 1d ustsat engut RRsition,
check valve in a flom1p03|t|on 5 Figure 6 1s a
and dj agrammatic cross sectional view of a barre
Flguaésenbw il |@J§é@@éﬂuﬂ@ti@e ceheek sx@iwlemam avskap di ovhe screw
ition, E re 7 is.a g tlc frat
tip s%%}f?rbnﬁlo\ﬂgemf f rhd Schew onjgf%tﬁ% rating an
altelkhae ifeAehbomifegur €c2 mhbusheaklwglan. alternative
enbodi nent for the check val ve. DETAI LED DESCRI PTI ON
OF THE PREFERRED ENBODINEhﬁé % 10 The present
i N\RERAHED DESCRFPTHECN | OF TR EﬁﬁﬁﬁRRﬁhrﬁuﬁpDIMENT(S)
enbodi nent as illustrated wwth reference to figures 1
and 2. A screwtip is illustrated generally at 10.
The TRgeseRéw tRFeDF I nch-Gdes'Ss “CdnRECt iOn PECOECENGE afidth  an
enbodiSeheWalsl mnemir&&ecsamwonrefré@mn@@tfp@u&ésl $ hoH 2. A

ntin eta| the is.screwt 10 a .
screform (9ot ot ST HLLaBag° bt ebnay, tip 10
inclenksy portoﬂﬂe¢bxo&nt1@ pardtsion cemcr ak ascuaulatom head 36

~hanber 4 C 3) .
soctSATSr oS, cSplcetosk Y tpschatber A8 pesy (i WEtathing cne
scretaw*périrpas%%rrm‘yh 20 SPHE“coffelet PBAYWLR- and thes segenwt ipphead 36

houshRgad 36 &ﬁtﬁ}helﬁbﬁt’eﬁlﬁ' Qb r e f rw@fsﬁeseéhle@elwatd&umulator
reference to the cross_sectiona m1|IIus rated in

champegyreb 3 GRFACH 1%t ak8hval ditp e | f | fhe &SR oF9PFGure - The
scre%.theh@@@h@%tbQ@ol&oﬂ@%saaS@h&t&ﬂhbahkyEmyupmﬁwayﬁembly.
body. The connection 12 has an engagenent nenber 32,
for 25 exanple threads forned about a dianeter of a
The cyrmdrtical éAdandThehengagementipembed 32 cobpéehat égivention
are mﬁﬁ?tﬁggphi%%?gfﬂé$. ?1%ﬂd3ref8 @n&ngﬂprEﬁél @Pé?s sectional

| ocat ed a screw (not shown) to secure

viewghd lngiteaded hen skiewrei p et He derleai: abong aRe line A-A
of repped nent ofe thenihsventhony hhe gorpnectien il 13 $§1indrical

body. The connection 12 has an engagement member 32, for

example threads formed about a diameter of a cylindrical end.
The engagement nmember 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 c¢ylindrical portion of the
connection 12. The diameter of the engagement member 32 is
smaller than the diameter of the gulde member 34. The guide
member provides alignment o©¢f the screw tip 10 with the barrel
about a central longitudinal axis during assembly of the screw
tip 10 with the screw.
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i ncl udes, adjacent the engagenent nenber 32, an
opti onal guide nenber 34 forned on anot her
cylindrical portion of the connection 12. The
di aneter of the engagenment nenber 32 is snmaller than
the di ameter of the guide nenber 34. The guide 35
A SSENEEr DrYvi fesial PgRMEAEJofi Nt R sselv $F pth® WIEERWL fdp head

36. barnet pabeutiea centsdbadongi tudinakyiax Sadél&i?@@ {(not shown)
screw the screw, .

.assenbly of the
dm&&aﬁ%@&%%}é 36 El%%wdef&]ﬁ%non@%n&%e% biScrdy ith the
screm mrikath 362l This phevindds: anf engagrngl | £abtn whih cewnnection
15, screw (not shown) during assenbly to tightly retain

the screwtip 10 with the screw and to seal out the

nmelt of material fromthe connection 5 12. Adjacent

Adjadeetguictie mephele 34ck®le Optionaldy %ﬂﬂt@@ﬁﬁtﬂtghe adjacent the
engagenent nmenber 32) is the screM/tlﬁghea A

engagrifier TSRS fol ned ShcoreiEHY biPt h&2&créw tih Reamfer 38

is fsﬁ:meﬁwe)mhﬁm‘ efnd8 f 1Ohdi aneéer - 42, hend ak. th@’h%Cfc@élmfer 38,
cyld ndri cal I.l| nmenber of .the bar f.or m
dlaﬂ%ter 42%0 ?éegﬁxﬁﬂﬁesgr%w anﬁtcwﬂééér%ﬁﬁgeﬁﬁf§ nliber of
the;ﬁﬂtfdﬂ i@rerW|dédwrnmdmn@haﬁﬂer 88 afidgbody 5 obrt he . At
1 %CQQ%gtéﬁ% h { y 4.1,S
°as di sposed ﬁ%ﬁsﬁ §§Iog}§ﬁ gd ?heegﬁér§ﬁg%§?é ib and body
£ @a epdsenat t15 st ahti al |T9ﬂea B egp be thRgles oo he 44 is

dlsp%%@ggah.zgﬂgkglﬁurﬁﬂan@$ls4®0 tfﬁef@ﬂ%&?'g@%guqula%%%ends at
er ernati ve entr or m

subsERPING LY dh Grgie THHect iy T o hE CHEBKESUAFpe. Longttudinal
aXLSmeMmMEAﬁbnﬂmﬁlem&mwm@bﬁtoﬁ4chambernﬂd.byAdtbkhbmgvely, the
entrly t;?or?% h%élbolq%(g()feﬁ%te%écr%wu P he%d S?? %%’%g}gr %i%l Yenhe check

i x“entry por are equat't ace
valvei chgimererfde ofTlichesody . p¢mtaééuwaléoomedhanb@miAGing into

the 'b%dfyord'feckf%boégrévpetfﬁnﬁéé’éi 3%}0ngb§_~%@l@§}§%é?)fi4%i|§;etnlﬁ%y ports

scréew tip h . The accunul at or
are @S{Hﬁééﬁ’eéptageldh@bé)ﬁltl Sast reneferenEeperit the hedv2s

accumul ates a nelt of material during operation. The

accunul.at or chaﬂb rovides sone m xing
m RS T neR e B oarts o a BEUFSl | LU enfpy  cencral
longpdutii44l Theis acCumieat srrehantier Héad s 3bor methdy accunulator
cham%%@l@émhsoéogﬂggkgan%b dhe at least one entry port 44 and
accumulates a melt o©of material during operation. The
accumulator chamber 46 also provides some mixing of the wvarious
melt streams from a plurality of entry port 44. The
accumulator chamber 46 1s formed by drilling, or machining, 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 cof the screw tip
head 36. The check wvalve chamber 48 is connected to the
accunulator 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 wvalve chamber 48 1s a substantially
cylindrical bore with a sidewall 5C. The diameter of the check
valve chamber 48 is larger than the diameter of the accumulator
chamber 46. A sealing surface 52 is formed in a bottom wall at
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bore into the body of the screw tip head 36 about the
central 30 longitudinal axis. A check val ve chanber
48 is formed in the end of the screwtip head 36. The
check val ve chanber 48 is connected to the

accumul ator chanber 46 and permts a flow of nelt to
one paxk 9% o a5cy htndetawll Bese - chdnsebodéoro wad checlounds the

opedﬁﬂdﬁbﬂﬁﬁﬂﬂﬁﬁcéﬁﬁﬁﬁgﬁﬁﬁ cRRghaLI en. Tﬁ%ec@%éﬁﬁﬁvéﬁ%e chamber
anber 48 is a substantjally cylindrical bore w't

48 js? deREN B. 2Th&Ndi difet BRCoF ARy chgekhegdl vid cﬁ%n‘é’ép"’lde an
ex1t4%@ﬁtl5ﬂ(ﬁﬁrth@@ hdet do@neheerohlt he TaecumddtOlator chamber
.C surface 52 . is for in ottom .
16 3 O Sy RS I PHLL R, RBrbosh e BReY Bl 3 tShew tip
headnal § ebpnbumm§t¢ﬁntn@bn&ngg@tuﬂheaéceuﬂuiatoﬁhehaanmulator
cham%ér TP@ EBSEEC¥§| Cbﬁgb%ﬁecis\h?h%?eghgﬂbgg Q%ﬂ OfThe flow

screwtip h 36 provide an exit port
patht Ffélrr?éaqh d%h%if‘err%l tlprheeaeceﬁeﬂatieﬁ Ehanbait ry 436>r|ts 44, the

accuh@IERG DY dMGIHdY Ng18 bake | nte: thenhody ofithe serewer 43,
tip. .head 36 bou the central |ongitudinal axis. The

Altegdeimii®atior © 9 46 SnEEESUEE RS cisdieWallve head 36
incl@lai@mbameﬂ&nt'ﬂye pfolrmN4 fpatri throoughe diher serew Hanhhead .

i ncludes the entry port 44, the accunul ator chanber

46 and the check val ve chanber 48. 10 Alternatively,
The t perévow jpat heehr oBgh irhelstrewat | pubeadt 3G uifictaudés. The

suppbhe e@&fﬁac@@r%6441§ngnt r@l&?@&@e V@E\f e?hm%tgegr %Qgtion of

screw tip head 36 1 ncludes a sugport surface
the sypport tdar ferse! 5861 $rah erbhgate lPageyubiawetsr end of the

scresecin®n Qﬁowﬁﬁ tihe sed ewatirp1head 365 eh SUPPA t @6k 58 is
U|des end of the reM/énot shown) in the barre
form%

ot TS Holth)° LPER T gtier Por hBd ﬁﬁrewetéapa@rae 36.  The
groqmmfﬁﬁnﬁfﬂbxﬁatheaicNﬁM/t®ppheadd86a'Hﬁalgb@DW@en the screw

r e provi.de, a S§; he scre
tip h%%%Lead ggkgﬁne g qqﬁ% r zﬂéﬂ 17 OF ?hgarre The
Sealbaﬁﬂelprer‘hemz@ §:d_ra¢ @f@lp?e\@efnt matheigelt of nmaterdtalgn, from

leakhﬁgoﬁﬁﬂﬁ§'§ﬁb 5&9@& %%%%b%% Qﬁ§n%ﬁgeseyéﬁrt§#rﬁﬁﬁﬁi°§6 In

screw tip h : an enbodi nent
an empEeieay, Otfhéh§eéFW@®tll§na pitst $radi 9. 15THe ssGtew ring.
tip head 36 is a |l ength and dianeter to accommpdate 25

t he at I ast one led e ort 44, the accunul at or
The éhéﬁﬁﬁr e h H 3%p%gs a qengt% and diameter to accommodate

the at least one angled entry port 44, the accumulator chamber
36, and check valve chamber 48. A reduced diameter 62 of the
screw tip head 36 1s provided about the check valve chamber 48.
This limits the contact area between the inner sidewall of the
barrel and the outer surface of the screw tip head 36 and
reduces friction between the screw tip head 36 and the inner
gsidewall of the barrel.

In an embodiment of the invention, the check wvalve 64 is a
substantially c¢ylindrical 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 wvalve 64 is
such to cover the opening between the accumulator chamber 46

and the check wvalve chamber 48 and to extend a suitable
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36, and check val ve chanber 48. A reduced di aneter 62

of the screwtip head 36 is provided about the check

val ve chanber 48. This |limts the contact area

between the inner sidewall of the barrel and the

outer surface of the screwtip head 36 and 30 reduces
disHHGR | BHCBetViken SERS 186 et 9 hedd -36 dndsthéafanét? of the

che®i deyald efs the @@ﬁE@hmehBaﬁg Qﬂpoghge%%dﬂlﬂd“%urface 52 to
lve 64 is a substantially

|nvent| the_ch
%nar,fggq dPEk M6t ts Uit a1 e PRECRAESE thromsthe’ accunulator
chan\Metmsﬁtb'artcb Itjeectticark praassuresanohe £heck valve 64 is
di sposed about the central axis of the body 30 and
| ocated within the check valve chanber 48. The
The dicamekervaivehedtthésk wabversddi soysuchpfloredvey the support

gulcgaooene@g HQ@&@@@waeta%eW;}y aquff@g@@éd4§u%§§9ttgﬁides In

C ecz ve chanb extend a suit
an HRSover the seutihgoBur FhAgesspPoARtsarfides B2 gfre short

dowdﬂ&ioﬁhﬁggsV@hMQ @%el%ﬂéﬁﬁgdfﬁﬁﬁ@TMpéﬂlﬁ € 3@abdﬂéd through
ace contr uri oper |on

2 PUGHIERE atbumiar B CCURhhber) 46 1 BoEhd AHELK Sdal bt bupport
guldgranbér d8gadeThe chelk Eakfac64 08 guppomme@kbyvalve 64 to
SupﬂngE“é$y Qilﬁggpo{ﬁe gghgg 6§?19ref%rabl Ehre%hﬁ central

equal |y spaced” Support b6
horiggatisdy eakil 8n, whihe s@@pmttgugde@hﬁs cireg kshortve dédel so move

bety@erPi 8S hhat ?6§19£§§5%§11d' néos%%m@@@ égsé@,agq The check
through 10 _a thickness of the sid The heads

valvgy %el%uﬁ&&f»&str@&ueaieslrast%%gaaénapﬁ%%fm oF fRyed aft
to ﬂﬂuﬂﬂﬁdﬁﬁdﬂpéﬁhﬁibnSM@@@éttﬁ@ds@bﬂ@ﬂgt@@r@BQQKSWa@w%ages the

the central. .hori onta Xi s ile permtting
comng lmeﬁ%%f véifg(ﬁhcgftﬁﬁV mégn Egqujowposmlon
and a shut off position. The check 15 valve 64 is

A Swe {em&@d 7i4n sthe, op r&’oﬁht o0 and is ]\_/\%j gggmbgg 48 and

osed EOSItIOﬂ e seal1ng sur
befogifgages thet Porpl |5‘?ent aFycSartlacs, oﬁhﬁhestch:edkest/eM is a

pairfdef ALShEP cakiEher 4 ¢§n$°§ﬁ5€dak% the check; ¥abVepenings 76
efore the exit port _54.

er 48 an 20 b
bofe@: etfr%rﬂéﬁ at%él%lf%%s%%e\:mﬂsFgeﬁalﬁaaﬂp 6r<) gryally spaced
aboudtowels ohepknsatilat @renpnessedni MppapeniNGsce/6of the check

valve 64 engages the stop member 74 providing a stop for the
check valve 64 in the flow position.

Referring now to figure 4, an alternative embodiment for the
present invention is described. A chamfer portion 80 is formed
in the screw tip head 36 intermediate the accumulator chamber
46 and the check wvalve chamber 48. The chamfer portion 80
provides a sealing surface to a substantially spherical check
valve 78. The substantially spherical check wvalve 78 1is
supperted 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 wvalve 78 i1s 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
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bored through a thickness of the sidewall 70 and

equal | y spaced about the check val ve chanber. An

upper surface of the check valve 64 engages the stop

menber 74 providing a stop for the 25 check valve 64

in the flow position. Referring nowto figure 4, an
contakténgat e eam@%ﬁqmntoffoﬁhﬁhesukm*@@@mali%Verﬁ@f@fnricsal check
valvdeseribed. A chanfer portion 80 is forned in the

screw tip head 36 inLernedi ate the accunul at or chanber

30 46 and the check val ve chanber 48. The chanfer

RefeR@ihigOmEO tpr avigdes mseahbﬁgesuraflamﬁaxlafe embodiment for
substa iall heri.cal ,check al v
"Ep 054

the é?}b%%% i aI'Ty EpREr i'¢al “eRetkCal ve SCPQlCSup&oﬁ“dm 81 is
formand gui ded cicre plhpraldad o dutheenmaicdi sext ehdﬁn@ccumulator

S t [ nt a b
chonfRdS 28 AEN R RSP Oy RIPL BN N OOERRSHA porion
81 paivatiisers 48. SQﬁblnguﬁgﬁéﬁPﬁaﬁﬁy‘%pﬁ@¢$%%mtéﬁéék vanyeal check

valvé8 7§11 ustr atedstAnthe11§hutoef fa posiddan %@v@)’?be has a
nmoved forward to the roE( 50 ition. V%en in_the flo
S

coniggdi t PBRCLPRe ¥t opfenbE | idni CY1EREricavel S%Ft%% on a
seco&dbsé@@tmﬁhﬂy sphardtcakueltieck wqhyeaﬁﬁabyh@on¢@micmg section

th surf ac of t subst ant| al | phe ica
%ﬁz f%é errpﬁdanM/%o hg E %ngthg supported and

guldaﬁténnaﬂﬁweibnndmﬁnﬂmff@mtwﬁrdhE @K@g&ﬁtngnpensléﬁ ithat are
presd@scrihed. cémng%gﬁtca&grtksmélt hs tﬁeorﬂsékl NAdNe surface of

screwtl I nte di ate e accunul at or
the «Hanbeg 466&#&1 WeHe & helekWar v Schanbes gBbstRetégpiwalconical

checROltd 0 844 pr @md@&zr@t@@al 1o g4r 686e WFA position and may
substanﬁlall conlcak. gng valve 79. The

Pe  BgBStant TArT Y~ cii cal® vat vt 78 has a“@@ncohpc athe flow
posigseeti,on tare one-@nd aadbareyl i7ddrilcalitsectih®n onaael of the

subs38E01d190d wLh.a, flat surface opposite the conieal wpo ciat

Cti6n subs antlally coni cal
surfieges wgpoiice ¢ vdsd anguicddd @@nﬂm@lmqmaﬂhtmﬁhﬁecﬂ&wardly
extending pins 68 that are pressed into conplinentary
bores in the back wall surface of 15 the of the check
The varyevchanber U48lsThHe? gubaeantfim y"ebailcamrateréak that can

with¥bdlavel AHes iﬁjé@ﬁi@ﬁeﬂo&ﬁlhbeeﬁﬁdko@ﬁEnQOSItT@@ 8fdew tip is
be noved forward to the fl ow_position. in

pref@l%bﬂlyowmaﬁ‘djsﬁaﬁt&?e he® R enber $° 74 PP ni tsctrﬁéf and  then

assembdeel wdfcl hehe screw by rotating the screw tip 10 about the
connection 12 into the screw. Alternatively, the screw tip 10
could be manufactured and integral with the screw as a complete
part.

The check wvalwves (either the cylindrical plate wvalve or the
substantially spherical valve) are preferably stock 1tems.
However, they may also be machined from a metal material such
as the conical check walve. Assembly reqguires placing the
check wvalve into the check valve chamber 48, The pins 68 are
then pressed inte their respective openings to locate and
center the check valve about the horizontal axis.
Alternatively, the pins 68 could be threaded intc their
respective copenings. The stop members 72 are then pressed into
their respective openings. Alternatively, the stop members 72
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substantially conical check valve 79 by contacting the

flat 20 surface of the substantially conical check

valve 79. The screw tip 10 is nachined from netal

material that can wthstand the injection nolding

environment. The screwtip is preferably manufactured
coulds P2t at REPRBAT AE LEC IR dnd THREF 5" asekepbl 2dS wi t < Heomplete
the SGI@WMAY ratral gt D S ewddnb 1k abod dHe groove 58.

connection 12 into the screw. Alternatively, the screw

tip 10 could be manufactured and integral with the
Persgcrsewsas. ld econplnet éhepaertt 3091iThe gheckcvatvestif{ei tdieipe and
conft%gr%i' dricgal (plate vaLye a" theqsubstanliably w.e in o

spherical valve) are preferably stock i1tens. Wever ,
plagtiey maydango2bearachisnethdilom Benet athame epndl suchiguration
thataSqbBg CeBE calrLheck svakygqgn ABSEAD! Yo 12auUIges =PLACI PPy with

the check valve into_the check valve chanber 48. The
respsiGls 68 arBe35 tHEN Pr essedSilitt o OthePtapespectiverial. For
exan@fieni Nngerico Iocaitel candeGery ervitie chegkaal werabauirn  in  a
st %g%.QQJizgnH%thx%s. é{terna@ivel&. th%ﬁpins 68 coul d ny

P&t eaded it thaPr *4%8spectPVBYoPEniHGE THE dRjptication
and nenbers, 72thie t ey priessedniptdrabhei r avebpecité veshape and
contARRMAMAS, Ald erfatinely. (LheeSLAB.TBMGHS 472y ot GAd points

be threaded into their respective openings. To
and dofil i@ Pt he BRsendly, Lhheasbarngbei shasseiplagsi dficg use in
a méhel gneowend8.aphersans akildad havtherat Widdcation as the
1 ae§£e0|ate thg shagg and 5,confy uration of t he _ ,
oW terhdte 'chetk'Var ved® F of aise"i-ntanOpl 488FedRoPdihfurn in &
stacappdrat us SHaw d e arshape and configuration that

does not create a stagnation point or flowtrap with

respect to the flow of a nelt of plastic material. For
Opereampl eof sohe pleast ¢t resis 1w IMowedeadeiland bukh imeference
to @gtlcst agnatd og, orTMa0%{:@@2@;@1869@@6%@!@%allée%bg%% to and

application and resin, undesirabl e and | _
end t k& sHape ahdre€ontf gurBtli oASEETPREdchddkovaltfe shollliddrical

lengdt@iiGest agratiren pol ntey  and f lw tdiaps.e Howevelis thesrms  an
.. alternate check valyes for use in a netal_ noldin .

10 GRS o hot Rava AT S YFLATT at iforP 58 Then 80t [Gwis shoun
attaotheal mebt ofie netral wwEt ethal wddite noti edegr adec@nch biwdly, the

bargél head 18 and barrel 16 may be a unitary structure.
Forward of the screw tip 1is an accumulation =zone 20 that
extends towards a barrel exit port 24. A drive operates the
screw 14 for both rotation and translation of the screw 14,
The screw 14 is rotated to make and advance a melt of material
in the accumulation zone 20. The screw 14 is then translated
forward in the barrel to transfer a melt of material out of the

accunulation zone 20.

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 1t converges into a single flow of material. The
single flow of material acts upon a back surface of the check
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stagnation or flow trap area. Operation of the screw

tip 10 is now described with reference to figures 5

and 6. The screw tip 10 has been assenbled to and 20

end of the screw 14 and assenbled into the cylindrical

| engt hwi se opening 22 of the barrel 16. This forns an
valvenj %‘tumvumq bhea gRARF njadyst et ABaiaresl peadth® support

gu1db§ iﬁpw&mfﬁtﬁﬁge@ﬂdﬁtﬁghﬁ@ﬁ of; &%%a@@@*ﬂhéﬁforward motion
Al ternatively barre| head 18 and barrel

of the ghgnikt é’ﬁ}‘fﬁ rqj‘lc't urlE 25 EOF whrdv of Tt ﬁ@t%ﬁé\}v tfllﬁxﬁs around
the apeacghaubatiengeenec?0 that ciextlendsslwyargls arbarrielto the

ort 24 riv erates th screw 14 for both
accu?lbl#gfc Odqet A%ﬁsl %ﬁe 0 atrﬁg&sglr%wgéﬁougkf‘heﬂscr eWth 28.
The B4 res rbft amedesoarf&keianrdeh‘dvanomaunfel ttcofapmtrerjate in the
accuhﬂlg@ﬁoﬁcgggglg 'On t%ﬁﬁ%§cﬁﬁyﬂﬂ4thé nggred shot of

translate orwar |n t arrel to transfer mel t
rategfagati@s dePut2eFunheatadcifelratno oz6rd 20, of the screw 14
is sRebeering now to figure 5, the check valve is

ilTustrated in a flow position. As the screw 14 is

rotated, a nelt of material 35 advances towards the
Refeklrawgchamnelo 40.gullee el thentessk t hel eat By pertid4sasated in

en flo f. melt 2 entry flo nelt 26
a SQQ At 1?1%%‘% orv\"‘i/gtrlcf)n nt o %he cgrenrga j¥%"é’cu¥¥%l akfeoqm r’?‘()erfor"“'ard
tram@a\’mgne t40t icuraer gelei nedta ofi nflteefiow of hheericalimulation
zone! DO, Sl 14 Ok OhaBLeLhal: (AGhS UpOMRPAC, SULEACE20 acts

he check 11 valve 64, noving the check valve
uponf @rmtorﬁw@%p%%ﬁheg@@&@éf @@Jﬂfr‘ﬁl@ t e shppes the check

valvBerder ;74 m&and&a@esﬁ@m@éd oty enthef dhe-ichegkve engages

e 64. The ow of materi al
the RS ol i B ges. oF P ERECR aF 0 GATBROC ALGY Of melt
intot hehéd accumulatiion zzcmree ZQOofamdhealaarr r?@ehc]&LG ftlbmomj;f] material

mtof' %}Hepatgé‘%t%%l T cail :’%n&i“ MOy S A |a§| melt 14

I'nues to accu accunu on zone Zacrew
ccntihiJ@Scctﬁ“ta n@@swn@u Itrtam@l@etmorrveowfsi@u o angdeesi dlhchagelt of

mateP8N aceumdlateds Waer&ih ratiald on.ak the serew, %41jh§ barrel
stopped. (10 Referring nowto figure 6, the check val ve

exitggd §nfjl [-0§Pr &t 88 LFn

It will, of course, be understood that the above description
has been given by way of example only and that modifications in

detail may be made within the scope of the present invention.
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a stop flow position. As the screw 14 begins a forward
translation to inject the nelt of material in the
accunul ation zone 20, the nelt of material in the
accumrul ati on zone 20 acts 15 upon a front surface of

t he check val ve 64 and noves the check valve 64 aft
until the surface 72 of the check val ve engages the
sealing surface 52. This preventsammy further flow of
melt into the accunul ati on zone 20 and any back flow

L 0 "TeFGl 14520 Koht [ Rles The forvabel RS rATLaR “Pperatus,

The SCr ew contl
saidufiotew ransf er® tdverpmelsingf: material out of the
agpqﬂyhe ¢Qﬂ zone 20 through the barrel exit 24 and
into ano It will, of course, be understood that

t e PABBVAE Ides ¥ ;ﬁrttéry P25 Has( et yisai pdiay( ), and
emn@ﬂaec@nlv)awéd thatnapdifigcat { Onsaip  Wetal | BWngQd check

wthin.the @&ﬁ of the present |nvent|on
ew§ A ARy et&f@td)atﬂ&g e & F ARG Gxig Port
swamm@mmkmmwec&aﬁmtswwwdmmwﬁMMMWWMﬁm&mﬁjemxy
dy; Y ports |
port%o 4 4 B%Ud asaé{ ve {hatf%éorr \&gfe) nflowd pbatJ‘ty.
(Eﬁwikaﬁﬁvﬁﬁeckvabe¢veC@h@meer (48) téemingti ag aturface for
engéﬁﬂ%ﬁ & exitspory ﬁ?ﬁﬁsla%9b§@'Qeﬁgggkoﬁékg l%?%@Q een a flow

(48)" ‘conmuni cat i ng th said entry ports
posidgidy &% oty 5’4‘5)f tW%ftd\ﬂfHe a flow path, said check

Vaﬁh\e&ecihﬁl’é)fid(éﬁécha\lb!ﬂgeac%lém&e fOr) ©N0agiAlend B said
bod g f transkgt | e member qferable bet ween_.a ro ‘

yo P81 onSand® s of f “positd on? % Whefei C@hlﬂ material
fromﬂﬁaﬂd\ﬁnﬁmycwmmber({mB)tbnasaudgeadf@bwsamdmam@dyal at said
Eaﬂi(} erableirttse to converge a flow of nateri al

ntsal entry ports (44) to a single flow of
naterlal at said exit port (54). 20 2. A screwtip

2. (B0)scasd ni¢) aitm a%%eldlaﬁaud WHheck rval ve chanmber
5&%?'3 central in said body % about an axis and
said ﬁﬂYﬁ%ﬁ?tﬁh%ﬁb%%tF@8bot§scﬁﬂ Faiin:8aid Holpdy (36) about
an axis and said plurality of entry ports (44) in said body
(36) communicate with said check valve chamber (48).

3. A screw tip (10) as in claim 1 wherein:
sald entry ports (44) are six separate entry ports (44)
equally spaced about a chamfer (38) of said body (36).

4, A screw tip (10} as in claim 2 wherein said translatable
member 1s positioned in said check valve chamber (48) about

sald axis.

5. A screw tip (10) as in claim 4 wherein:

said translatable member includes a sealing surface(72),
and

said check valve chamber (48) includes a sealing surface
{52},

where in said shut off position, said sealing surface (72)

of said translatable member engages said sealing surface (52)
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(36) conmuni cate with said check val ve chanber (48).

25 3. A screwtip (10) as in claim1l wherein: said

entry ports (44) are six separate entry ports (44)

equal | y spaced about a chanfer (38) of said body (36).

4. A screwtip (10) as in claim2 wherein said
of serdansiiatdbl eal 0 ababkeri 4gosinttersed iny saind ehecka flow of
mate%ggge chanber (48) about said axis. 5. A screwtip

(10) as in claim4 wherein: said transl atabl e nenber

i ncludes a sealing surface(72), 35 and said check
6. val verehamber ((48) aknchudes ia aeahlirwe&urlfn@q@dl(r@)

where in sald shut off position, sai sealln urf

(72)° 6P ot rs| arabl & UReGdr géﬁg‘g e%"%%? Je%‘?u éth said
bodysur{f3age (HR) dHBidf smidsthesklval membhanbép (#8pition said
tran% %%%%&In edﬂ%ﬂ“ﬁ% & % ék Ri é'@hamggr ﬁ%re@bout said

AT elal m A urt I NC udlng

aXnglﬂm p@éfﬂdtsuﬁm&ttganaéaé@bﬁa@ra@em@ew t(ﬁ6éa|td3 @@@lyate, in
use,( 3@k.2R¢ said Eﬁ%%sk%%ﬁQh%n”%%@e%aﬁ@ @%ﬁﬂ'dﬁffﬁﬁéitlon

‘transl at abl e nenber in said check val ve chanber (48)

about said axis and permt said transl atable nmenber
7. (36)sctr@wopa@pat(ao i Bs Usecibetweetusaind f liow1pesinki:on

and saidlép of f positiaon. 10 7. ACgCYEMIt g {10% as. 4

i A ¢ EIES f%LH Br PReFUGRECTE SUpistr ¢ gt aea b 8af g ith sal
bodysuppgant guidde sooperatamgladihlsai dembedy @36)p@ﬁdtion said
tran%ﬁ%q l%nﬁkﬁ&%qlﬁﬂn%g)é é&%@@sb EQQ éﬂbﬁﬁ

translatabl e menber 1n sard check valve c anbe 8 _
axisgboud Saralis wxis andarpépriablsaittktianskat ailer afeetn use,
betwe@nORBRAL &1 ch PS8« 1 RELWRRR Sal &ridow ﬂmgﬂo@mcﬁmd

said shut off position. 8 A screwtip (10) as in

claim6 or 7 wherein: said support guide is three pins
8. (B8kcegwalliy spacedsab@ublaa& & el cundfrerence of said

heck I ha d
il Voo, SRy (48)e, 30 ERLAS chSOLo503Y) Wb abou:

a circumference of said check wvalve chanber (48}, said pins

bout said

{68) engaging a sidewall area of said translatable member to
support and guide movement, in use, of salid translatable

member.

9. A screw tip (10) as in claim 6 cr 7 further including:

a stop member, said stop member cooperating with said body
{36) and said translatable member to¢ limit travel, in use, of
sald translatable member in said check wvalve chamber {(48) in

salid flow position.

10. A screw tip (10) as in claim 9 wherein:
said stop member is a pair of pins (74} equally spaced
apart from each other 1in said check wvalve chamber (48) for

engaging, in use, a surface of said translatable member.

11. A screw tip (10) as in claim 4 wherein said translatable

member is a cylindrical plate (64).
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support and gui de novenent, in use, of said
translatable nenber. 25 9. A screwtip (10) as in
claim6 or 7 further including: a stop nmenber, said
stop nember cooperating with said body (36) and said
transl atabl e nenber to [imt travel, in use, of said
12. { PansFatabléPneder 35 $8i ¢ EHELIC valgESERafFer (ygnslatable
membar isaigl Fliow pasidion.c B30 ki Asoewd i ps4)10) as in
claim9 wherein: said stop nenber is a pair of pins
(74) equally spaced apart fromeach other in said
13. chleckcwak veiphahider 4#48)inf arlaienghgivhgrein used aranslatable
f. t sl at abl e menber. 35 11. A screw
memﬁ%?’ %ﬁ%s §§§ﬂ%9blgﬁﬂ ‘4 wherein said transl atabl e
nenber is acylindrical plate (64). 14 12. A screw tip

14. (¥0)s@Sd e b ak M S, Whek efn 58%@&&%%@@@%@&%&%& member
a subs ntlmI%%H¥llndr|cal plate (64). 13. A screw
455 50

i

4]

- whétlein said translatable 5
menber is spherical (78). 14. A screm;tlp as in claim

15. s@hefrgkp %ﬁ%d éranséﬁtablg n%egﬁﬁn galg Stant&gyagﬁe member

SCrew
is owherteint gl ld taanisladt al® .menber is substantially
conical (79). 16. A screwtip (10) as in claim9
further |nclud|n% an accunul at or chanber (46), 15

16. sdi FACeUrhiitat G0 )cigntier (1460 i hiferriddiratie Faicd nent r y
pert S:cdudd)l A saigheheck esal ve chamber (48) for

o 00 A el L T AT PRy o

(44) SC&BW ts&plC( l@reak ivrlai mh]amb&r or43) V\:ffeﬁ:GI ﬂraﬁafdrrlng, in

use SEOYLLP Q) T thiep, Incluudes. 20 eA9RgeeN, TEIDSL o check

for securlng sard screw
ValWﬂnﬁﬁ&ﬂﬁﬂnzﬂ%ﬁ engagement menber of a screM/(14).

17. A screw tip {(10) as in claim 1, 2, or 3 wherein:
said screw tip (10} further includes an engagement member
(32) for securing said screw tip (10) to a complementary

engagement member of a screw (14).

18. A screw tip (10) as in claim 1, 2, or 3 wherein said screw

tip (10) is integrally formed on an end of a screw (14).

19. A screw tip (10) as in claim 1, 2, or 3 further including:
a groove (58) formed in an outer surface of said body (36),
and
a seal (60) disposed in said groove (58) for sealing, in

use, said screw tip (10} with a surface of a barrel {16).

20. A screw tip {10) as in claim 5 wherein

sald check wvalve chamber (48) includes a substantially
cylindrical sidewall (50),

said translatable member 1s a substantially cylindrical
disk {(64), and
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25 18. A screwtip (10) as in claim1l1, 2, or 3 wherein

said screw tip (10) is integrally forned on an end of

a screw (14). 19. A screwtip (10) as in claiml, 2,

or 3 further including: a groove (58) fornmed in an

outer surface of said body (36), 30 and a seal (60)

ditsplégeg tier <o oﬁéglr%o@mll(@@lcf@lc deaki ngd) i ms gseller than a
dlam%@bq $er ewit %u@s@a WMith 18 %%fl@m 1045 12 Harhel 1 J@o

. Ascrewtip (10) as in claim5 wherein 35 sa

check val ve chanber (48) includes a substantlally

21. cyl badeicalipsi(dewakls (50)1asai d t:d'h@&%'lalt abl e nenber is

a_su ntial Ly cylindrical an .
e R sala St PR o] Shetears & ShafvEr eRzvion
asadiarmstaers ‘gft sgaliad sebstantiisaldybsydinolhilcal sphdewahl (78),
(50). 21. A screwtip (10) as in claim5 wherein: 5
sai d check val ve chamber (48) includes a chanfer
pér tdortetan| @t ramsd atasine lndabdre | Begppst amciaglesy 1in use,
saidspherired! pof8)on and taedisam®t en of 3ai:d storans! at abl e
menber engages, in use, said chanfer portion in the
stop flow position. 10 22. A screwtip (10) as in
22. chabﬁréwwh&peumm)sabd1©heak1ma5vah@ﬁaﬁber (48)
i ncl.ude coni I d transl atabl e _ne
|s%s§bs§§%k %a%oﬁgéépgf7d %P01u%on|caFO§égg? @Oftlon’
salderrgrage@auabmeme@aed @cmu@aﬂ:sp@mm@hlyncphecals stYp and a
com,fc Qwé@éﬂférﬁ)nenéége@ o di ngSySDI 'Haeeﬁfléws orticn in the
onprising: an el’ondate screw ( , a SCYGMIg) tb él
5t09(§éPW posatplirality of entry ports (44) in sald body
(36), and a check val ve chanber (48) in said body
53 (%6 , éaid chegk val ve %hanber 48), termnating at a
23+ sPnfPeceRPt SESEE™( BRPATEAMNS CREEKval¥é chanber (48)

cammuhbegtichgswirkly gaiKd entry

and

a screw tip body (36),

a plurality of entry ports (44) in said body (36}, and

a check wvalve chamber (48) in said body {36), said check
valve chamber (48) terminating at a single exit port (54},

said check valve chamber (48) communicating with said entry
ports (44) and said exit port (54) to provide a flow path,

said check wvalve chamber (48) having a surface for
engaging, in use, a translatable member operable between a flow
position and a shut off pesition,

wherein said check valve chamber (48) in said end of said
body (36) 1s operable in use to converge a flow of material
from said entry ports (44) tc a single flow of material at said
exlt port (54).

24. An apparatus as in claim 23 wherein:

said check valve chamber (48) 1s central in said body (36)
about an axis and said plurality of entry ports (44) in said
body (36) communicate with said check valve chamber (48}),

25. An apparatus as in c¢laim 23 wherein:
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ports (44) and said exit port (54) to provide a flow

pat h, 25 said check val ve chanber (48) having a

surface for engaging, in use, a translatable nenber

oper abl e between a flow position and a shut off

posi.tion, wherein sajd check val ve chanber (48) in

s&Pd derftl oty sRPAT Shody ( 36FCi S iohePaBRESER (I 1 Ports (44)
equadopvergeca fbloowtol: materiel (330 fofomasal Bt rozgorts

(44) to a single flow of naterial at said exit port

(54). 24. An apparatus as in claim 23 wherein: said
26. cﬁeckapgﬁvet@haﬁheri@48§Lﬂﬁncen24awhbme3ajds@bdytﬁﬁﬁ%latable

abou S I Lhty. n rts

e o A T ERa (B) Bommineek S ShraPHeckie) about
saidy&ryé -chanber (48)) 25. An apparatus as in claim23

wherein: 16 said entry ports (44) are six separate

t t 44 |1 aced ahout a chanfer (38)
: ggﬂgépﬁggéﬁyg(éé)lﬂzé% Aﬁ‘?%p&ﬁﬁ?ﬁénas in claim?24

weenei risaid disarnisd atabiber Sneenbes S pesith@nedrEBce (72),
4 said check valve chamber (48) about said axis. 27. An
apparatus as in claim26 wherein: said translatable
meaber dhretiudeslaesedlamiprsufd4@te 1072)1desl. &0 andisapdsurface
(52)check val ve chanber (48) includes a sealing surface
(52), where in said shut off osition, said sealing
stiPPate 17 Dp1hfsTedi Pk ¥ anesat sl e ﬁ@hﬁeﬁeéﬂa@age§u§£@§e (72)

of %ﬂlﬂgaﬁéﬁﬁﬂgblé5@emb& Oén akdschegk vsaa,laaelrvdﬂa@@@face (52)
£ 48 re%gntlﬁﬁé g WE % ow of material An
ot 8 U alP 1 A cFAPHRPSE 3Pt hét: S ddi%g: 1 Th %%%po?tflow of
mategdbde, sai d support guide cooperating with said 20
body (36) and said transl atable nmenber to position

said translatable menber in said check valve chanber
(As) aﬁ@@@ﬁtgéi ds ari sland gér Mt tdaird incansliavabl e
Q%EPJI@,’ kR HS8uppRERWRRN RAT &o &b oW, POSE T1,90L said
and sald shut of f position. ‘
body (36} and Sald translatable member to position said
translatable member in said check valve chamber (48) about said
axis and permit sald translatable member to operate, in use,

between said flow position and said shut off position.

29. An apparatus as in claim 27 further including:

a support guide, sald support guide cooperating with said
body (36) and saild translatable member to position said
translatable member in said check valve chamber (48} about said
axis and permit said translatable member to operate, in use,

between said flow position and said shut off position.

30. An apparatus as in claim 28 or 29 wherein:

said support guide is three pins {(68) equally spaced about
a circumference of said check wvalve champber (48), said pins
(68) engaging a sidewall area of said translatable member %o
support and gulde movement, in wuse, of salid translatable

member.

31. An apparatus as in claim 28 or 29 further including:

17
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25 29. An apparatus as in claim?27 further including:

a support guide, said support guide cooperating wth

said body (36) and said transl atable nenber to

position said transl atable nmenber in said check val ve
chanber (48) about said axis and permt said

t Bar§Pat A arenterld osloperegebef nCasperalpnfetrhbn said body

(36) saarfh fLowy p@%bheqetaﬁdesa@nbﬂtuttafﬁla@%l tHQze 130. u{\nuse, of
ar at us as in claim?28 or 29 wherein: aid %y
Hg t© aé&

aldgu R e PERSSE6s) edaar - iEpacedaBsu
saidcifreunbesencenof said check val ve chamber (48), said
pins 35 (68) engaging a sidewall area of said
transl atabl e nenber to support and gui de novenent, in
32. uQB appagsatdst panshatdblie 3demberci3k. An apparatus as

ha|§&%§ ﬁkm%% fU%%h%T ﬁ£££UQHﬁgp1n§7 @égtog%ually spaced

ne er, said sto er cooperating wth said dy
apar36§rand egsild PF Al atablfé ifenberCko Yahit €paveer i h18) for

engadS®q,0fin Sakd transiatable rerber dahsSaitdokeakntalve
charber (48) in said flow position. 5 32. An

apparatus as in claim31 wherein: said stop nenber is
33. aApabppa&amMBSa@74b,eQaam1Q6sma@e@irapﬂma tfzomleacv le member

: ot her. Iy k ve chanmber (48) for engaging,
S Cy%lnéga%%ur ggg%of%gald transl atabl e nenber. to 33.

An apparatus as in claim26 wherein the transl atabl e

34, ”%ﬁb%bpa%%t@scﬁg'ﬁ%rkﬁ%ﬁmpb@t%hEQ%hn.%$e %Qdﬂﬁ%ﬁﬁﬁﬁﬁ% member

, as Iin claim27 wherein the translatable nenber 15 is
1s ag sgfiFseantPally COHiinfdliceal Pgicdte (66141). 35. An
apparatus as in claim?26 wherein the translatable
spheri cal aratus .a

(78

35 2?5. ﬁr—oﬁ’?r\%élrgeuaﬁ t'he Ctlfaaﬁslzét &g’iee?e Fré']‘“Slasﬁabqe membe

is sphestiaatli dl7I8y .spherical (78). 37. An apparatus as in
claim 26 wherein the transl atable nenber is

substantial 'y conical (79).
36. An apparatus as in claim 27 wherein the translatable member

is substantially spherical {78).

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

is substantially ccnical {79).

38. An apparatus as in claim 23 or 24 further including:

an accumulator chamber (46),

sald accumulator chamber (46) intermediate said entry ports
(44} and said check wvalve chamber (48} for transferring, in
use, a flow of melt from said entry ports (44) te said check

valve chamber (48).

39. An apparatus as in claim 23, 24, or 25 wherein:
said screw tip (10) further includes an engagement member
(32) for securing said screw tip (10) to a complementary

engagement member of a screw (14).

40. An apparatus as in claim 23, 24, or 25 wherein said screw
tip (10) is integrally formed on an end of a screw (14).

18



n

10

20

25

30

25 38. An apparatus as in claim23 or 24 further

i ncludi ng: an accunul ator chanber (46), said
accurrul at or chanber (46) internediate said entry ports
(44) and said check val ve chanber (48) for
transferring, in 30 use, a flow of nelt fromsaid
entry ports (44) to said check valve chanber (48).

41. 38n Appapparat @% asl N aGhediZ®, 23,4, 24 Of %@I\M?l%rreh@lcludlng
sai d screm1%§g further i ncl udes an ngagenent
) f

mEmtiérC Vs ¢ ege&@r iy OEicE S Cﬁ O O oy !

and conplenentary engagenent nenber of a screM/(14) 40

rag@?aaﬁls o%%%' 23 2 o 25 mﬂ&%el sgallng, in

scre |ntegral?y ofF84 6n ‘an ‘en
use,sEedw ELaRy £8p4110Anwa§@a@aﬁwgf@§e|@fcamhmn2§l 246)or
25 further including: a groove (58) forned in an
outer surface of said_body (36 and 5 a seal (60)
42. dPEpEEEE TEh VSard @Po&&él@5§) Foereaaling, in use,
saidascerucki prd 6y \Mﬂah}k@ﬁuggagﬁ Qfﬁcau@@grg& ﬁll@?.(stantlally
appar at iin claim erein: said chec
Cyll@éﬁ&§a& ﬁ%gwazi8§%oﬁcludes a substantially 10
cykilndr i cahs Shtdewad | n(dd)sr sdisd ar ansdatabl e epbery liisidrical
dlska %QQst%% ally cylindrical disk (64), and a di aneter

sai'd cylindrical disk (6{{ is smaller than a
dﬁaﬁétaé’\et@ﬁ: i daitbstamidrisakydisnkricdl spdemalller than a

diame®@). o¥5 =434 ARrapparatug ya%ylrinalz@c@l%l%%raqun 5981 d
check val ve chanber (48) includes a chanfer portlon

said transl atabl e nmenber is substantially spherica
43. (%8) appand 2@ asdh.arreueﬁmofz"fsah@rteﬁ_@nsl at abl e menber

en es sald ciﬁnfe ort| |n t he stop &%PMI .
pOSI 1 OR- 447 AL "appaFGEas (48 i ATENArRr2? Gerden: Portion,
said translatable member is substantially spherical (78),
and
a diameter of said translatable member engages said chamfer

portion in the stop flow position.

44, An apparatus as in claim 27 wherein:

sald check valve chamber {48) includes a conical portion,
said translatable member is substantially conical (79), and a
conical section engages, in use, said conical portion in the

stop flow position.

45. A molding system apparatus comprising:
a karrel (16),

an elcngate screw (14), said elongate screw (14) disposed
in said barrel (16} and operable, in wuse, to rotate and
translate,

a screw tip body (36), said screw tip body (36) disposed on
an end of said elongate screw (14),

a plurality of entry ports (44) in said body (36), and

a check wvalve chamber (48) in said body (36), said check

valve chamber (48) terminating at a single exit port (54},
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sai d check val ve chanber (48) includes a conica

portion, 25 said translatable nenber is substantially

conical (79), and a conical section engages, in use,

said conical portion in the stop flow position. 45. A

mol di ng_syst em appar at us conpr|3|ng 30 a barre

(ze)id aheekonigaie sopaWer14) ?)saicamelrdigdtiadscrién Epad entry
port@ SRAednd RaSal ¢har rR)re( 164 a% %%mbeiee,a |frldd§ atp

rotate and translate, a screm1 géboﬁzg%36)

sErdE t IE5ddy (36)° di SHEERRE on d00f Aaaiyrtace for
enga@h@@gah@}SQﬂﬁmni1éﬁan@l@¢wwﬁélmymbérenpéyabmétSetwékn a flow
dy %% % fandsa check val ve chanber (48) in
PoSiEAO) 8881y 33V SHiTd PEEK “TVal ve chanber (48)
t gheireani g iat cah@cr}ngVel'em thpober(54) 549 sand cheskid body
(36) Valgfe g@gg@% (1418)115;(:@"%”'(:%%':&7'@?%) LN es8l,d NI Karerial from

said exit port provi de a .
saldp@mrysamtcawewwaweac%%é@ ?As)\f ﬁévmﬁéeél%rﬁéc@ald exit
portf Q54 €ngagi ng, in use, a translatable nenber operable
betmeen a flow 5 position and a shut off position,
wherei n said check val ve chanber in said end of said
46. bedy appaGrtius eperiableaim ydse wheredmver ge a flow of

TaLert 2 oMo 8 ey, DOEER (£4Lch0.isinolell 9ay (36

mat er1a Sal exi
abovdp par aaassa§nm @daadrrpwmﬁeftm nof sah@r&hm@t\ﬁal (8l) in said
bodycr@'@t?e 'csdt(‘ee'{kt ra) s'arlcfs@h%cb@qyal(@)cha%ﬁ%{t g,

axi s and sald plurality of entry ports (44) in sald
body (36) communicate with said check val ve chanber

. (48) apbardtuzARapparalus as iwWhedlaainn 45 wherein: said
entry ports (44) are ééx separat e entr¥§gorts (44)

ec?l?réfjl Vv ¥pated 4BSut LA thanferS {387 S8 85Fd Budy (’?.%)tts (44)
equa2l v48pahrdappanat us casfie rcl @oh 46 wherceitmidy (36)

48. An apparatus as in c¢laim 46 wherein:
salid translatable member is positioned in said check valve

chamber (48) about saild axis.

49, An apparatus as in claim 48 wherein:

said translatable member (48) includes a sealing surface
{75}, and

said check valve chamber includes a sealing surface (72},

where in said shut off position, said sealing surface (72)
of saild translatable member engages said sealing surface (52)
of said check valve chamber (48} preventing, in use, a flow of
material.

50. An apparatus as in claim 48 further including:

a support guide, said support guide ccoperating with said
body (36} and said translatable member to position said
translatable member in said check valve chamber (48} about said
axis and permit said translatable member to operate, 1in use,

between said flow position and said shut off position.
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said transl atabl e nmenber is positioned in said check
val ve chanber (48) about said axis. 49. An apparatus
as in claim48 wherein: 25 said transl atabl e nmenber
(48) includes a sealing surface (75), and said check
val ve chanber includes a sealing surface (72), where
Sl. i Rrsairpasiftucofds pasitliom Shifdemy W@%lmdaat% (72)

ofa sahghd ranglatabl & amenbar ;mg@g@&é@ @o%%@lrlaﬂgng with said
sur@g% (52& 30 of said check val ve chanber (48

Dprevedt i ng? i n°8s€, ZTRPEWAORP L Rat BEMREL 5@0 osition said
traﬁﬁﬂﬁﬂ&ﬂﬂﬁsmﬁmbéECtﬁlﬁh48 EuetheWa&nelu@em@eraaﬁuunn¢48) said

. gui , sald sup ort UId erat with said 35 .
aXl% g8 “and sa|% tran IE% Lt G o Tions, 0 use,

betwsamd Satircarfsﬁlcat amseltrﬁecrrbe?md rsaszai dsrcltecm?ﬁ/a@wtcirWnber
(48) about said axis and permt said translatable

menber to operate, in use, between said flow position
52. arfd SARAISHIS GFF Pbsiitdigh S BP1 Alagsdatat us as in

clsadim A dgydtheguidgl udi BBrea BURROrK8YUIERa198 Gpaced about

ort guide operatin th said bod 36
o cIaPRRERsPEFE: 4o o crbaber e 6k poaiticonciane t tad¥)! saia pins
(68tranghgnagle1nen@ewaih saieth checkaval vier &handbesh Bbonenber to

SLlp{(O@ Saq{ E?;L?fﬂes %%%?%r\g!\ie’tensl:}{aidd}%ﬁang aﬁ ab% & gergo%nslatable

to operate,”1'n use ‘ow posi i'on an
memﬁﬁﬁd shut off position. 52. An apparatus as in claim
50 or 51 wherein: said support guide is three pins

(68) equally spaced about 10 a circunference of said
03 CHELIRRPALAE hamhem (40 s @hiTls Ty engyitming:

Sleg%[:lrd argee of said tstapShahabkegm@‘@@calttlagbwl pPOrdaid body
an ul ge nment use sal t.ransl at a

360SReE OEfle PROL AR AR, in use, of
Saleuttheslahabmelmgm&&ﬂstmp renver chsak d vstlop memdoeser  (48) in

£oopsratd wWth said body (36) and said translatable
sal q%b r%%5ﬂ1|n1t travel, in use, of said translatable

menber in said check val ve chamber (48) in said flow
54, PO WPbratus as in claim 53 wherein:

said stop member is a palr of pins (74) equally spaced
apart from each other in said check wvalve chamber (48} for

engaging, in use, a surface of said translatable member,

55. An apparatus as in c¢laim 49 wherein the translatable member
is a cylindrical plate (64),

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

is a substantially cylindrical plate (64).

57. An apparatus as in claim 49 wherein the translatable member
is spherical (78}.

58. An apparatus as in claim 48 wherein the translatable member
is substantially spherical (78).

59. An apparatus as in clalim 48 wherein the translatable member
is substantially conical {(79).
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20 54. An apparatus as in claim53 wherein: said stop
menber is a pair of pins (74) equally spaced apart
fromeach other in said check val ve chanber (48) for
engagi ng, in use, a surface of said translatable
menber. 25 55. An apparatus as in claim49 wherein the
transl atable nmenber is a cylindrical plate (64). 56.

60. AnrapRAfalds A% d m&:lca{amnél&a/\frt%e;im e Heransd ahadd ey -
menber 30.is a s stantlg{ y cylindrical plate (64).
57 AT HEPRAIUs ATl Q1949 vher ei n t he
t reanisd mmjnmhmimerchars@espheﬁm calny(gB)edBhdB8saih entry ports
apparat S I r th a : .
T bRk VA Ty Sheaf Mok Mg TRk Srerring, in
useap@aﬁépwscéé mﬁlbléﬁ@ﬂﬂS%Mhér@Pﬁth@QQﬁﬂB{%&hbt@ said check

valEMehnd,s supstantially conical (79). 21 60. An
apparatus as in claim45 or 46 further including: an

accumrul ator chanber (46), said accumnul ator chanber
61. (46) dpp-eramdi ale ﬁﬁicﬂla&ﬂﬁ ras pord s ob {Ad)hand sai d

check, val ve ¢ anber transferrin
G b TTY 70m d40d PRSP porTe. (AAy 06 SR erisee member
(32 valfwe charerin@@8kai6l. sAmeappan@tu$1a$ i hoclai metplementary
en a”z% A 4lepherein:, 10.said serew tip (10) further
I helUde menber.

s an engagenent (32) for securing said
screwtip (10) to a conplenentary engagenent nenber

62. Ofard JEIBW k)25 64 ﬂhﬁ@n@satm &gy 1417 Ghad /B AP, 46
or 47 wherein: 15 said screm1t|p 10) S integral

f oFet DRTEN énd of LW  d&r ST EERRL f%m%%pﬁpat% ggd of a
scrdw clgim 45, 46, or 47 further |nclud|ng a groove

(58) formed in an outer surface of said body (36), 20

and a seal (60) disposed in said groove (58) for
63. sédl iaggadatus as in claim 45, 46, or 47 further including:

a groove (58) formed in an outer surface of said body (36),
and
a seal (60) disposed in said groove (58) for sealing, in

use, said screw tip (10) with a surface of a barrel (16}.

64. An apparatus as in claim 49 wherein:

said check valve chamber (48) includes a substantially
cylindrical sidewall (50),

said translatable member 1s a substantially cylindrical
disk (64}, and

a diameter of said cylindrical disk (64) is smaller than a

diameter of said substantialily cylindrical sidewall (5C}.

65. An apparatus as in claim 49 wherein:
said check valve chamber (48) includes a chamfer portion,
said translatable member 1is substantially spherical (78),
and
a diameter of said translatable member engages said chamfer

portion in the steop flow position.

66. An apparatus as in claim 49 wherein:
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use, said screwtip (10) with a surface of a barre

(16). 64. An apparatus as in claim49 wherein: 25 said

check val ve chanber (48) includes a substantially

cylindrical sidewall (50), said translatable nenber is

a substantially cylindrical disk (64), and a dianeter

of Sl FRYFK ndri €8I cHpEkere4)48)s Sal 1éest haroaicad portion,
saidli apehel20fb5ai degwhst and i aliby¥ceyntipdii,calorsidewalts), ang a

.Q%g%. 65, . An apparatus as in claim49 wherein: said .
CODISHETk>Gal V8" c RAITHSE 48101 HEFude™ 1 cRARLER Ipdt i orPn in the
stopsdiid+t rrarssiltatcabl e nenber is substantially spherica

(78), 35 and a diameter of said transl atable nenber

engages said chanfer portion in the stop flow

position. 66. An apparatus as in claim49 wherein: 22

sai d check val ve chanber (48) includes a conica

portion, said translatable nmenber is substantially

conical (79), and a conical section engages, in use,

said conical portion in the stop flow position. 5 23
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