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DERI VATI VES OF 4- or 5- AM NOSALI CYLIC ACI D FI ELD OF

THE | NVENTI ON The present invention relates to
weowpouwsas useful in the treatnent of an i ntesPCrah2006/000527

di sease such Aawm§m2r%é @Lﬁ;ﬂ'ﬁ%ﬁl@m and

irritable bo i ncer

chenoprevention In particular, 4- and 5-

aminosalicylic acid d&ECHRICAMs FIRID peen devel oped

having a hydrogen sul fide releasing noi ety |inked via
—l %n estert an anh drlgi I oester or an

S m%&sleP kagBVEBT4°Rol 8EUPEAHEY 5- r% ageqni Moys s @Alic alloy
moladingy BAGKEROUND CendHer| N\éEN‘BIcGJ&tIem]fI aamedras i dowel and  more

B e r..di_seases t ha

Spe?é%g’g:%ﬁny @h re@%ﬁ&t ﬁ% tll%rﬂ:sn { g.s ter?e%%n z C)eltatlllc alloy
Slu@lrder@lﬁl?@néérl thoy | gs&heﬂn@st agymenei il aeammrergllic alloy

mollAwR) diheease, and iteshieets YRIHQPUSHPOT thlRe,0f téé%mbly, a
met%ﬁ tr0|ntest|nal,(C§) lract, particularly_ the | ower

Sar@ Ve Paet PSSISRALY +t RES GRyn SRRBASE tHoR: &H@Aeof

second IBD is Crohn's di sease, which predom nates in

the smal | |nteshh _L.bpﬁﬂ%Fa?%;ri?éé&éﬁ?inteStIne
(col on) U cer at mve—cotrttts—tat

di agnose in that its synptons are simlar to other
Knokn?lt eﬁété]f‘ilg' %quqlﬁ)’ Ss8drl0 I Qbéﬁ%ﬁ%scra%w Sssociated

di sease differs fromulcerative colitis because
asseqdd&SiBRYe P HErImYet MRS At BetRe Litht @étlpwanlnarw such as,
forAleampdreoh(bst di seasedusval Iay SOCHRS b hagnégahin aluminum,
and}qgastlne alt hou %blt an at'%e%g r in the. f t th £

e SopaguER? sEBHRER 408 A5 i testRgvalen ereo

Theappehgitey amd gemesall msatrevéezcotcpt tkemmgtottic ahloy slurry
molPEeR! Giathiary a@ga tnqko%tld%be Ralchigkarts

bet weenages 15 and 30,  ess frequently between ages

50 and 70 Children and adolescents somet i mes devel op

A flikiss CH}&QﬁS@f Uheesdlivemaebitbs alﬁgze@tﬁsrfemra%yw&e@ of two
q a | e appears to rug g Eone famli % ‘i al so
possn%b §ﬁi S ‘cohst HErSt Sh8GF 8Tpét cEmt Gt ELrdpPRate. The
tenwetrhtuhfeeratl wéhicdl | the dévesop tqueonoaiarmeta]]'henartlaiial may
chag_%; Cw‘%\feérpq{k?@sff' L\I\éEP éhEEQEéthB” t?l%d % Xétfe#e may be

i nvol venent of t e Cco or exa
calilgderthol grehhd FeeparraRES NSl v%druilﬁeorfl stmtmb the first

typ@anQﬁEr igethol i @heha tbaDanOr By, Heeever, pdrd hem&phirenaving
i nvol ved, the risk $E&cancer na% be as nuch

Sub§§a§§1€ﬁ&¥s PRe ABPHAR tr&6e $e1Pt i EOposSrBMBLifhata cast

moldnugscusefuﬂlenm®h@1mgeptaeebsobnﬁBBamMﬁnﬁnyJﬁ&y be used to
S 0

o RS aroals BIoT B | TSRy Ry GrS TR i dergying the fixst

tYPIenPér é@ttl%cam@@@ﬂet@%l#%%r%n theruhbtregftafl state into

a A @%éﬂﬁlﬁnVéé@Dﬂﬁ?t 8het Hoage=% 224ARN, eMdepesn removing
su est.s th ogi c. activatjon o ‘t he_mucosa

h
the rﬁ%ﬁ ?e§§8ﬁs€Q(F€ﬁﬁ gENsTREeR1iRby IRt oyhe mold
assembﬂye pathogene3|s of 1 BD. The presentation of
antigen in the inflammtory process is closely
foll owed by generation of cytokines, snal
1¥%ﬁpr@@@tnanépﬁpdéﬂWDléenséstxﬂﬂcnfpn@vadélslmmﬁerlal a

secgﬁl’i tih L OB, 110 apReg  dbfif efgnt ogekl quubﬁé' YL three
pOSFh%Ern]nln the direction of subsequent | nmune and

SnTats é&&oﬂg@%a%f%% orie c5? bkithkked state and
a dlnodrydestater| ekl cdndgrdtyrd Lab, wHich afifet g8@bnd type of

metQ@?EQS'm%te@’itaqr cq{aq{baes(-@gt@%eljlvagﬁgpﬁqgmefle state and the

slurry state may be <called the liquefied-slurry change
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the maj or source of cytokines, with epithelial cells
al so being able to produce a nunber of these peptide
W(batmts/otﬁssl' hel per (Th) cells are a further | MPRCT/@A2006/000527
Qur.ce cyt okin Thl ceIIs re_associ atrééi
Lo acc el I}gr}rledl L respo se r%@%ce ST type of
meuaitlerd emenegaﬁﬁm(crmqg%s aftRgen atha Icelylrry state and the

solHlANSEd Ptiohd achay "%\é0| Ve 1dh L ent eouh L nsefllg change
'ammat i on, NFkB, ™~ whi s specifically inpficate

temaerﬁrélrﬁat h%rg%neé%r@srspeed CEGIIOR: eMIRF At 18f Less than

thecmtlcaiue’ﬁ%d;rsldu&ed dharddee tEbeseltus . S%d\l%l:ﬁlﬁtﬂiz 8lemperature
ce S

ran&%an&é anFeB‘BSQfaEVhFheéPgt‘ﬁ?e% ceé%% r%hb‘rrdfdlﬁ:%lld change

tenmperdgturle S5andl |- t@e ahtahéfled- sl Chepokihaegyear Eezapenature. The

secld?l@gt‘[?pé 00‘501%'&59%&8 Fn ttel}%aﬂate!;&gﬁﬂq’%l rﬁf %ﬁgl stllut?ry state
a s f

I nes are pro- I nf mmat ory prot el

is Sardmiipatd arn dimblife s@senchftvaemefompteddgengegerial in the
11idudraesh drhe o hepatid e@do@ra aRebeACf WRIHaAN i&f material in the

For exa RANTES i.s C- C chenoki ne
sl R A1 Hh T BPEPERBAL Sald ket vid LBfOF the second
typenfd fammeiteolryi « etd tseisikch rasy nbeosytes, olfy phoeyptres, containing
pea@stthe‘}’élll s and eosinophils. RANTES has recently been
Shown to be el evated duri ng the chronic phase of
colitis (see A uebor et al. (2001) J. Imrunol. 166:

As 22r5B8) of TERBHBENE hEOIs el alype £01hits1 dependsePal is a
metla:ﬁ seriousness of the i I.I ness. Mbst oeogl e are

dted®wi- PR CafPOaiPs sBYRr &€7caBBEe d'9Atbif elements
andney rmeaeﬂeﬂ:arlgercy etl@nreemsvexsmlaalgrl feaeed togle@her or dissolved
1nt|or r Ezta@gl e cﬂ:dr % I %S) S t?hc ol%ur%%a%orocyess and

understood |sor er th auées a Varret
ma CEM S e M Yic IRed rgedbdoni malldpathe da@rqmieatapél o?f metallic

mat@@shi PaL 0B1abBk A8t i PHe 98SS6AESSL AN SAMYANG W | Gaterial
these synptons may be caused by a number of different

eXlﬁ'&\?oé’Ig anséégeesslqree/ |%t%‘é%a3r1?§/° d® aRdSedsSsRMpLYs t EpOLing the
mo 1eX Glsisinil yof e dDiTeers ex erkbisi i obﬂlerrsoiharelea second type of

as eV| ence su estln the r ol
metarifcll e 11n$9 g ntrc1e pat% ogenesr s %oF° Thghﬁoa&fd‘@fntage of

USlmer’Cém/ Segcqml ithae eo e pael hi @i mateni sbi bn, thedsflorry state

ig | @BVaQVGtBEe gHﬁeh%MhOfoJﬁ' fend or J).Ib% e ¥ 01l BD; IsBStl.nversely
Several types of drugs are avail Am nosal i cyl

PTORMTEH Card dr%gst}r%a’%eleeﬁrarﬂre & nb8&hcA Y aci érn “that the
cooG.@rASAheﬁesahﬁﬁynet)exﬁpeﬂa&lm:épsa&héiy|sltﬁfcﬁfgéif (‘E‘l’ﬁSA)fesultlng

eIpto cotrol t|on However, _bot h .
nHOIrI??lesal a neriand "ﬁl&gA ﬁﬁ §bs&e€e°’dmags i 19haskhg inversely
prophvnfctughattht@ertgtactplaendomuya adver mlopmaf fA&ldo t hehrinkage of
theanﬁ:?éi'fae(@f arﬁ:%.% %m QFotf@gs r %&%@%ﬁ] tﬁ lo%véi‘:t‘lrr QI\IhgflaCLISlng MAS

particularly the colon and rectu vari ous
havipgaPaniqwet drafRaa toHe rﬂarvetlbeeﬁlrlﬁwOaaeearahuaﬁ range, in
whiah! e/ tedpfed eshrBRabaniraetas maPase®sotdr 89k theegrity
andg and gpper @ tract In addition, several pro-drugs

£ -he84I"am ne have been introduced which can aid in

colon specific delivery of nmesal am ne These pro dr ugs

Henee%ogeﬂeraéﬂey LE83nbeaYly FDSQEbEH LR LR QLA isting in
tract and t can nore easily reach

theccﬁ]dﬁ-’ISUI $axbe akfrﬁelrls tdhe orbiraY | GRMBPTSENEgpyrEtienewill be

refarged- ASA a@d“bs nemellqyied 5pld>pd§@er§9d Mg %@tanlc alloy
rem ssi.on Sul f asal azg is nmetabaolized.in thie

SIUFEYMSBIRER 2l SOFf SpYFTYi fdoFRe ZW ST i Ui
andcompeednid capmpesenhe dite - inflhammgt calsb- ABA toefbe to the

methAb88 bA8oy slurry as “a thixotropic metallic material”, and
2
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However, sulfapyridine may |lead to side effects, such
as nausea, vomting, heartburn, diarrhea, and
whemwdaodsss These adverse side effects are usuaPCHCA2006/000527

theat 'inrol%llitn%d (’rﬁgcﬁﬂﬁeactzhgtt YngQ dggéf akaYél %Tﬁ%{d&é;%e%grmetallic

tract, as we hat absor into the system
materAGA dgermtsl ik iR 4vigisadAing masduingzi de and
bal sal azi de, each of which have a different carrier,
of fer fewer .side effects, and used by e l e
Theph o Ao L A RE BOEPIGs TAheo DR PALY s PPRcs o nEesenble
platdte_cbrealsdnmmjedth&se hoAS8ANngo Muentindse | nglwever, there are
t tr t undesi r.a | e .
mar SRt ot | H TR K S rk8e GRS (NS cof molding
maciip@s -or alfhg, tHbuytmakdErenamaghine a sappbyesory,at  room
tenfiRRNGIRY QN 6&1@4&%@% 53 thltﬂ}]ﬁed MJtRMMA @1 11 {(R&ch as an

col on. Most oplewith mld noder at e _ul cerative
alloy iqf & SR th ]'E“HPEe’@r’BEBHB?ddPHg§OP| pét the thixo-
molldi\n@vemachzrnegenemal chibis tvherapexdannain he sonsidergde, are
ptl I i.nly - bec ug f th po ot enc f the .
the V%% KAE cé&saé% Yal go §egoor lgorrp m‘%ce %¥ ffpper  that is
mouplé:ﬁderﬁlreattﬂaf mugsbﬁhatelaré\ usEth g certéw osdenvedsin the

barsﬁéclh 25 phednigene c IHEQGOT {hSO0RR; rRUGES AR dcﬁ féﬁ‘gth of the
i munonodul at ors such as azathioprine and 6-

barﬁ&lcaprf']%%uﬁcﬁf@w( BENPY L1 The HE GFUGES can é’@@ééng daction which
meaefsf ettt stied asrbwpm&keesa@m/oirn&r@assedtwé SkhObs. The barrel

nf ctlons etc asal | sal azi de and
mck:JLadga a2|%t_éelé‘?ewrresfhl ?1113}?1 %r 5\% ttf?/e?h\ﬁhe 1pfeds they are
mixedon-amstalranm steamd | @y | sthé nkedrew. neshéanthépsi aaae then
tragl's%%‘%rr@andfrome‘éﬁe p581g5H9§ear %t%@.te e!L%ltroeat%%lymetallJ.c alloy

absorbed in ut tract and us can
slurgye H M c&”’t?n %ﬁﬁrjest%‘?naﬁ‘ér§%@|13aﬁ§/ azsbhuedgéfayadve and
thedf Idhpcddnistai ar Qfd\ﬁrt@/ t@efﬂh@@sbyt ke mesdl agk8@bly. Once

rier directd. t. ol O her r|va|ve
e e Bioie SEanr A n oar Fre O3t AGREATY . Che' So1idified
MASnEsal aemoreed | andhe;raam@ob(yIG@eanadLhydrm\yérdlmaﬁvanahges are
readfi AR ed Nen Bl C6U18; n4TRRO JAREE siddip RLEPELALLAN process
esters or am des Wi ih am no aci'ds such seri
COH&ﬁﬁ’lL giyeraesed MR taddit156H oF OBERBESBFDI ogide@r porosity;

abigcarpowy sYCh Q:S)nﬁﬂlér}d needigsrdeenpeepekt ey FERQSeEPnidh;: net
IVI on the_acti.on

dr ugs se their of
shapg @i&ﬁbpﬁ#ﬂé& d"% H%%ep??@a§%§u%??%/e%é@éﬁ@Fhﬁg a the
neepedalrasecendaRy Belelratdioasi. et al . ( 1993) Journal of

Medi ci nal Chemistry, 36, pg. 4201-7). Most of the

prior art carrier noieties attached to nesal anmine are
Sompgdpes TR, shuf-oifesiviediviee Moyl ik caldiest Apireisbke or a

dlsb@n@'eﬁfher Gend2A10y, 4- &4, yhi cho Bf € Bl SR biRifagiLal |ay supply
active and useful_in the treatrrgglt of | BD | BS. SUMVARY

PaSERIPHRY) N fer gEMRYSY T4 hyfr 8gen sutte dgpkpeft valve

hasr el eais nghn@ln etiyfihat ba omealine .of Tied eaﬁéﬂgn@ZSOinﬂlunicates
hel | [ n Vi B20 t anhyd |de
th?%%gt e?j gr gtﬁ'geam%‘%l | nka%%%tnee(g B ecuﬁle o%é E1 Sembly.

Consrahlapgalthey |fleovacithyi-1or SRS }Pne‘f'@nmw&her flow when

not&ié@ﬁr@@r wat b\é%mgfttEhEeEES; Q?E?ﬂ;g}é%ﬂ;aﬁglét@m ) 8f4th8r MAS is
| | -

coval e att ing .t
achgexed Tjé’h)elL %\)’atCiQPélsm&‘ e N&%s@%ﬁ‘tl%ﬁe%‘t’?%'ﬁe%vear or at
theactpasimy oodr ugise t hatl var esgengi=al | yhéeS].S‘odaﬂaddéd/ MAS may be

traﬁQ%B&R@S 'ﬂfotnlf'e %(l—:-lt <30 r&gpset! % tr? %Teld Jtdltaled state.

nor e easi | reach the
Thepllé’ﬁé‘rltllzééi @pmdléﬂe@m mntawefvhamSvesmom@raly known as a

“thilkéepatigve aRldide £arenyel budeaumBntgdi A-arf WP che thixo
reduces bowel inflanmation, diahhrea (stool
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frequency), rectal bleeding and stomach pain. H2S has
been recently shown to function as a neuronodul atory
wapaotiomsaxert anti-inflammatory actions. Furt hB(ET/CJ&IZ(IB6/000527

has ; he 0 t e ti al
DL Ot an o ok Dot rure PRl a0 i emiEidly machine
bupy@s ogen Sulshicde ekerBS Aht’—lilﬂbml@epMASelEHb]@@s Slyrdye state)
belGasd I GiHY egbwahﬂéacttmo%%watlnfh&%&@%aﬁ el $hod- of mas
Pharm and Ex .eqH;)er. Bﬁg 25-335, incorporated
TERRERT n BTl r SVEE)  PEHHATY, PHESHAS heBit ERGwAT olnjection
cybkea smhet h thiscl-engleliaxant machiné estinaakakiessuathd seenternal

a ( 0 h t.h My e Rel ant
prJ?%Q% ?}—Eﬁrog@‘n é@;@ﬂg ?hggogtr}ge E@l gence up pressure.
Thehhdioblesyileal L tRole poesonteol (thet estésstre w1th1n the barrel
an@oﬂltléa&'él‘!réfyls BEnown g§a5 MaSPhg HBdw d89” W¥Pessure. The plug

i ncorporated herein by reference). Surprising ¥
bl%‘tﬁvﬁluéntlﬁﬁsa?uc%?chiLﬁghtlﬁg PR eh8i rbgl%.té%e/ biso @lug out
fr&m ASAei masrla;\eesO;bételﬂr@Saﬁal Qﬁ&loan:l'@plﬂblLdil t:ltae&tgf tfe lowed by

H2S noi ety a 0_t he, noi e al one

suggfl(;igts ﬁ%g Xlg%lpgl ejalgeghn?ot ﬁrl%iﬁﬂ'e ﬁtr?et%sfrom the
pagsh@eisingofpitdtey va;lv:@vaoeqel yhat trtachitdcévidy ds FiASAd, the
th@:@ov‘ﬁh{lga%a%/f tl?é LQEOEH&VQBGQQQ\;&%@t %péﬁghsaYﬁd a cooling

fromthe 4- 5- A hydr ol ysi s or cl eavage™ b
ef%ﬁoh%d%ﬁ%g%neg Br é’§é’|1rtlni9n sttysicEune dacated é‘r%?d%i%’ tihe valve
opémbna@ctive ingredients, nanely, 4- or 5-aminosalicyl

ic acid and the H2S rel easi ng noiety for further

action The derivatives of the present invention are
Howerper i othe otixorpbuASiawl omeoséi2sh i @peastong smfety hazard if
thélI Begda%s%nﬁ}l)g urg 9f0t4 1rprp§sﬁ§%§n@o%dé§]h\ﬁé?:§ngﬂgwn out

nnletX in 1educing inflammatTon cin

th¥xeaP Bacélrtonmfd% iihsléﬁ{éfﬁétsTWet AMAD | nmsslaﬁ@y state) may

spl&etist ngndli spektah Qﬂ;lerif AssHes ¢ & W t Bpephebest 8 the thixo-
fl(%stentl on, Furt her . derivatives of (41 resent

Mo YAt | BRRIES - recﬁj | E%eFs ook§gehase & Vvery

cor{si®@ent , tloOXe 2plogngtint uicl]mei emh)tteh)el oAl anwveryC gwddecontrol

Y, of
L I N TN T A

Z
thixg | Bhwet i6n g?mmse m%ﬁbaasp@m erfcadfe pmémmnint de melt

chdiﬁ{él/a&il/ﬁsn@f LbeipessseNtyi EXEEIU er %rl%wl $efeUleH thixo plug
trea infla y. condi ti gn of

Whghst {n8ifll &t s %yt rdct OPSHER - as |Srﬁcf‘la1rﬁmlt8|ey thixo plug
sudityely dbsease (nbEBB)enan\dnerr rtlt@binelbow@ sEdr oge él BSsult of

- LR 0 GO A8 AASEE Y odo LB L s v

Sllﬁ@fkéasﬁhgtﬁol é‘ﬁy e)@tsum@mtlrwléamirmt odyseh&egeé vifgom  the
didptenddthi fid i st Of o NEkR ot e £ r%%ﬂﬂd%f&%g" nddiine .

regul ates the expression of several

pro-inflanmatory genes Further, it |s thought that the
U.ant i pacenept i \Fe 76f5f, @atss ofekﬁﬁslmagqj nvel, vesthe7, &, 0f27’328’

TPeranmv ( eslnanot er_aspect .
3 4ﬁjne I‘nven nldon(?l |§;1§e6 E%-E IEEFPUSL i URECER ¢ Fstic resin
diguessEans |1Fﬁ/%i1twfotha@eref5ftecpllaetlln ded ke asi m@dl'hme, however,

thé@@@édéﬂ‘c@fdd'q’l@@ dudmn C&Jﬁéé)@w c?te_L\JaSt@n:qwfé ustry to

are useful_in the prevention and/or treatnent
use MUCBRIGH Y SEREd CoRBiafEs dox rﬁelﬁnﬁr@m%rthﬁams The

reddum f 0browhnig geaer Bk frofatil akete Rafle) ndesLia A la%trlbute or
th tion 4 o

matvg}eihagLr S aﬁ%gg gEﬁcoré&Sts% réceﬁ\lHlbfébv?e&tﬁré? gI[AS and the

plmq|m§mora5d thpse differences may hamper or discourage

the deployment of plastic resin dispensers in a thixo- -molding
4
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where -NH 2 is either at position 4 or 5; L is either
O 0-CO S, Nor a covalent bond to form an ester
wo povkaygs3s an anhydri de |inkage, a thioester |iPKREGa2008/000527

ma@AiHe . | FBkageapp18n azeh iNkagsertd BdiSy M HOME and the
sul fide rel easi n noi et% that rel eases H2S i n tissue
y

plagtig Hﬁ%é?s?’é%d PRt nahyl HBhEeOxFe) cef fecti ve
hydrogen sul fide rel easi ng noi ety that rel eases H2S in

thepresence. of tiss a in_the present o

v EREs BALCH R0 PRPRF epf oSS Rkt roRSr SR choee to 700°c
whiebni s heulgs bapt cahsy sltugrgezof tRalvETRAL | €F AbLOYE Bt URRYin;

DI S&%BERGIE%MC%B tglvl}t %@rl@ﬁ§n§.s gﬁﬁ%ﬂt 'hq her than that

generally relates to neta ic alloy nolding machi nes
of JpbPrF1asE8eiAt ed assenmblies, and nore specifically,

thetnée@@nprégyﬁmimﬂyr@f aues 19 aigeial tdsr® | D¥ss than that
di sgenser for use with any one of a netallic

Ofali)#%#?‘r%l]a AY frachine, a netallic alloy hot runner
assehdb| ycoaroeiubhiessal bay/owl diabg azad ventslsys, (while
| [ the I
Soﬁg(?gfplél% gl% o% {s: S%Cr)y nol~di ng ma%mﬁgsé ar%';%{sl%n g’t%g{%r than
thagsehbre bsereyldpatigedesnnol d a netallic alloy slurry

SUCRi g, fﬁQ&d@’&?nmr@ (b LhBkbadit0)ora 1@&9”(¥e@5tlve to the
mo{na nesi.um. .al um nu and zinc, and anﬁacon‘ol nat

et 2S5 CeqhiP S AR EntCAYRE ebfe THY | us'iIFES‘/VGr’% %hrough much
smgkher abapey tleftermbp texa snetlsdtweeral boyuskuray monghiongnts of

thgaeﬂjﬁ@g_ﬁglglﬁg ,ﬁg =L di ng gachine. A first type of

Ic mater may eXist in any one of two possible
st atRQtANEP e e ¥RHOBT ¢ er RrC I GLTY AP f | eeinst Eyees Thie MAS; for

ex&rﬁ;ﬂl)@r abHbSs Blhg W ERed hen f s Sdit wpel pf camt &l 5@%@&&!\ to burn
e between the liquefied state and the solid
exg‘g? - belBal IS8dhe *HHiE@ShenpRtathte. ASSADruy/dees not
spafitdiewtds 1§ heofibust wlyae atpostdlts catmieri al may be a
pure nmetal having substantially no inmpurities therein.
For exanple, a cast nolding or a die nolding process
As arfdmubRi RPyrewiatbed usadnt othel detegdingt ltiyse of material

diFELAbhd&s mateki pd anc'ﬂ‘ﬁhé@fc-fféﬁnt YRS tible molding-
nefallic_material existin tgc n the liquefied state into

maghipt g VAJIETbI YOIk oSatid e orsily a‘gééhbrnﬂa%tﬂcftﬁéﬁm they
rai seve¢lgn 1 deel S@‘])Ih(déflﬁ.@dﬂl’ﬁéﬂ sthdypecfes®iBldd Bre are proposed

[ r .ol d serrb In shar contrast
R e G T I e R
havet airesentuner isdlapeay @pmsztenrtnooaé ovittpme pbsshblealls for

avéjt@rr?gs tﬁ@ec&mn%&f&l S AU oG BAL P&Q@%étﬂ%eg{%rs with

a slurry state  The tenperature at which the sec
thxoantdinRg aPprRipgFer?efattangbs BATweemrpRes technological

ditfmeld sk shatie wantbAtha riliWy yepiat eaRBYadeefadl pdatliBct the
reslirgupef{asl,teldé Séiusrpré/ns?granhgseed in a thixo-molding machine.

By way of example that shows the conventional wisdom pertaining
to current thixo molding technology, U.S. patent 6,533,021
('021) discloses a MAS dispenser, in which a mold for a metal
hot-runner injection molding machine includes a movable mold
plate, a fixed mold plate having a nozzle for injecting molten
metal into said cavity, and a heating device disposed outside
the nozzle for heating metal. A gate cut portion is situated in

the nozzle between the heating device and the tip. A
5



10

15

20

25

30

35

40

| tenperature. The tenperature at which the second type
of nmetallic material changes between the slurry state
wapaeties3gol i di fied state may be called the  PCT/CA2006/000527

tem 8££¥u§8'ﬁ\QaQH?QIQSnEGEEGEQEUES %Pgll’lgg %éFéggﬁ? to the gate

ange tenperature I's [ess than t
CUEhaﬁ§§19§nﬁ@ﬁaﬂmﬁ§urmﬂ9s¢@@ryemﬁﬁﬁétérar@fréﬁ§emﬁial in the

gat@”@ﬁl’:abﬁkgleﬁt wee e iy Wdnkreal 'éia\ﬁhﬁengﬁs connected to the
enperature and the lig | ed-slurry chang

he?%ﬂ% e T 8rse%%ﬁﬁr?£bﬁn%féheFﬁ PFEaﬁHFérl%ﬁ the nozzle

basadsbnnghentbm@eﬁamunﬁsMaﬁsmnemamuxﬁﬁnﬂmélom wéathensulatlon

deéf&gnq tygfﬂé)rfl%ggt %Igll 't?hgakg zfaLI tgﬁal | qu fi aﬂ% an area

state andt econd type o fetal éria
whepei Biei gatet ae. p%htaﬁnrbﬁlﬁgrgeﬂrsﬂbﬁ aﬁ&loggtﬁmtt@escloses

a &%%Qrfl@ tM’Pe@c obpaehakki bemfgfﬂnﬁlig mé)‘ldb%@l% r@ﬁﬁco plug.

ont a |ng eas therein. a rule
i oo ind Cye GI° NBbAF FCORREEFIAF G MbtBIT| lakPoymich the

pithat (f@ﬁtc@sn%tmlﬁdﬁ poueg meicd lirccel £npetls al@dhelel 11 where
thQOEHE%(gl l Iluﬁel %nems L{Lﬁ:u%l fused to e}fgerofo the melt. It 1is

di SSO t g each O orP XA
ing ¢ ot iy diagrprocelkst anlde rm}chxcmavyumys bfoused 4md used only
ond®| ¢ hg dnb¥PandkmTet ahdi cHmf eebal Ay p&’x@‘}.ltnglnj ection

the second type of metallic material existing in
CY%}%rr?nsFﬁPér?ﬁ¥on§Wn6P6X85§éﬁﬁl}S(ﬁﬁﬂWQﬁ;%ﬁﬁaqﬁﬁ@i In other
me @lss@Epl yheamlbda;erphﬁjmysn@xb@l&al i oh Ik eelhéee:aaelnbyp%y melt

gés@ aand trlr“%t erldal from h% trm);%j'[d assﬁ&% rC el‘hese methods

advantage of "u ng tHe 2eds
maynuhﬂveﬂ pnebillemss| ur r §fstahe ithittmt tlhg steengelisof the melt

chdee 10l ded gL i ghe IS inyensely b@%‘}%”ix‘?ﬁ‘?étlé’rﬁt R84 thereby

_ tenperature of the slurry, I N he co0
INGPRT+§L RRGHRT atitht e,thche “@tlrd&@geprpﬁélcfﬂesmﬁm nige nof ke ienced.
Di &¢tidd £nm ltheb&:hﬁhe p£a§orf&ofnortﬁélechaﬁﬁé§eldén be a safety

r opor a en henoneng are known
e R kb Sher THe o el 57t FBRGVFECPEELY| arparged when the
mOb@cuﬁ\memusm@@dW¥khaWQnyssdnwmreQempedanureduechhege the
thﬁl:ér'rlg ué r@éw eff(ﬂ'ﬁlgsehoﬁ nt:g\’hé drtedrﬁl:f:rg%dpf the opening
shrin act or nay |ggé ve par |n egn
OstP@ngﬁa Dk t S ﬁ%&ﬂ%ﬁiQWpEr@ﬁlﬁétMIThﬂs can be a
sefBh e | aiorﬁ?@r&ll Rghd W& islgur ma1stiate WakBh8 th€to the mold

Slﬁ {g tenperature range will be referred to as "a
ic alloy slurry” . The netallic alloy slurry

exists in the slurry state includes a quuid conponent

y.@ndpa agti & ‘%Q{W%rhelm 139?0539 LYy 8L §0 J18 nel?asfl ggalled a

the netallic sl ur hlxotroplc
Sp#ﬁ&erb@ﬁhln%hdt%%lﬂhldﬁﬂgsna@htneapnaarham@leiaaﬂb a thixo

didgbndF Opi gnaet é!pE'eﬁr@at ald al téscigal bedreoming leaky spure
C

t hi xo- nDIdlng machi ne
connections

Therefore, a solution is desired which addresses, at least in

part, the above-mentioned and other potential shortcomings.

SUMMARY OF THE INVENTION

According to an aspect of the present invention, there 1is
provided, for any one of a metallic alloy slurry molding

machine, a metallic alloy slurry molding assembly, a metallic
6
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The t hi xo-nol di ng machi ne may outwardly appear to

resenble a plastic resin injection nolding machi ne.
woweness t here are many internal differences PET/GABI06/000527
211585814 ¥Ry t HBESrQfin P! Qggemﬂwhaaasanyhsoﬁqﬂﬁfgtﬁahdtﬁgreof, a

machi ne recelves at roon1tenperature ection o
mehi hbed kel | FEUBKY ofliEREESEs an @HIGnGf anulri@anging  body

def fhong h@pptﬁftll’ﬁwntﬁﬂdoﬁnt utdfet h@oi’@kx@%b@rﬁﬁlng with the
The c i.ch exist in st a

i ne, r
ool RER VAR cah Py TR FRUG 2 "t PRFRBHRAr tChatooperate
witk tbentedldirmetréythanaobaerel . A rotating screw
nounted in the barrel is then used to neter the chips
along a length of the barrel. The screw rotation
Acpppdiie@sta SREAREAGASPECSN Ofhitdle mEaRenthatnyert kat evkhere is

pr@%%@édaadh@EdE¥¥é5éjﬁbfhép§rrJhﬁo@a&h§|nb@%h%@ﬁslncludlng a
S as ar e

heat ers whi heat to
PaZE e Bﬁﬂ?eirc%§£%¥%ﬁl%% Yh%hsE?%an§ﬁe %%Yp%n%r%ft%e%etalllc
allmgnsimnnad faodmi hbe aséembiyedestﬁEEaEMie tdifloy slurry hot
ruﬁ[ﬁéfil s%e llg/f fglll&lr 5¥1 ( %1?1 naT 1noJ ec?hl(ej]% er<]:ofoo er. %1ng with

past a shu valve an avi
th%leha@@d bynd ol Bebasbhel yall@fceSllhermglb@wm cooperatlng

w1§l@| L f 'o%@ ig¥ tfiee n@éﬁré‘f’se@ﬁéymettQQ1§9| 'aq'lfdyedsll\mﬁ Smolding

ved , several advantages are
as? Jr%ed%erﬂe‘f%re JIeas n%%h?%gs}%r{%e%otsﬁW% agfee ey and any
combrm&ssomomheabpflnmn&a&ﬁﬁjnarg knfmwﬁsﬁmmeéaﬁn@kflnlng an
r porosit ty to _no co x_features
Ou%P¥?eri§%$faég %ﬁist ﬁgg'shapgosg?F%lnghlwl || the outlet,
Wh@ﬁ#%@n@heamﬁqﬁﬁﬁuﬁ¢xﬁ%lﬂmlﬂﬂnﬁu$q¥QGm¢meedOberate with the

ouSESONHSHY ORek athons. Sonetinmes the shut-off val ve may
be called a nozzle or a dispenser. CGenerally, the

shut-off val ve defines a supply passageway therein for
Accanyiyg ngo ther MAStHde stpwdcofdf viehy ephdsere tigyadti Lh, there

12 ELADERAT, DL 161 T QPRGSO LS5, L0 S i

a mm#@rbﬁﬁyngeﬁhelﬁgow @Dﬁdtpa§sagaMWM'qheaﬂMM|rupdluametalllc

alf&f“@ﬂﬂ@?ynQEjﬂﬁ§fEﬁdgﬂﬂﬂ%levedk% Q?thh §ICOS¥h8? tge first

desired) of thé MAS.i ocal ng t
mohhs PRAE1PR | 8BSt edFhfearseffond t%@lépeﬁpﬁgléﬂ t hancluding a

disiedveinng tihedy t et 0tald zeth Msu By pe ddansdor mtklet  cover
cofrégnéhe slurr Egte |n3% t he I|d|f|e state1 The _
TRt T8 &515%i 1 5 s 5? fs ESfmoRt§ RhowrPver is
corgsi guredhi o @lergratduwitiy theshottleb Intbup tdyacﬂ eorad.
wWith the thixoplug in place in the val ve opening, the
t hi xo- nol di ng machi ne builds up a shot of MAS (that is
Acqusling 1R ¥Fturane dien AsarH M tiHe sotesht dhvdnitdion, there

is plpi@vithal bul | retp13het gl 1IMBS seaRi-ps HHderrgnsdowt assembly,
q_(id up_pressure. Durlng ag_lngectlon

including runner y defining a hot runner passageway

therein, and a metallic alloy slurry dispenser cooperating with

the hot runner passageway, including a dispensing body defining

an outlet, and an outlet cover cooperating with the outlet,

wherein the outlet cover is configured to cooperate with the

outlet more than once.
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cycl e, the thixo-nolding nmachine increases the
internal pressure of the MAS higher than the shot
wheiobdiasps pressure. The hi gher built-up pressuP€r/Cabme6/000527
pressure “‘thbﬂxhﬁenﬁébkbeigﬂ bReriR! PRAWrRgkNOWN as
a "plug bl ow out™“—pressure. Tthe prug browout—pr essure
i s high enough to blow the thixo plug out fromthe
A pakyeropeniehstandingt & hed b SBidivt s fRhy O¥EdoBYained with
%ree flow the N%Sliesttlag in the slurrg state) from
TetfitSpasshQeldy OPLLRELGEI FEAVENTE RE ABFaliadi ggsrEiption of
théi elbddimbéetshi X0 phiigheay be refornmed in the val ve
opening by a cooling effect induced by a cooling
structure | ocated nearby the valve opening. However,
t heFt @i xd plEg amgutnpysey avieperaf oe sme¢eaylhazaldayf slurry
dibpen8etd @asebl yni & neiod NGRA8LY AN E65 v i
. bl own oug,thixo pl ug fron1theg§PgSgn§g%§fThe w%%é?Fﬁlng to 2
Eigphr PYPREEPeY timy splatter and spl ash over
unsBsgecy Hg; Otﬁleéat:gts atfayt hei dwhi gomMehdi ngramchi nﬁ_-ig. 1 in a
0 zard requires a very consistent thixo
flé%ué&%?%eéo#$%l§%%?é) or a very good control and
manBggnedt 1ef al oudl aviaer vilewc mfdia iMASD r¢derdimea to a second
emMB&LfehbE LW #On Pl UG Ithd OIRE 39 DAL BAEIGXRETS in a flow
.pressure in the nmelt channel wll not aCC|éentaIIy
dig3Perd PRt BUPBUt the thixo plug when the nol d
asseiyl y 4i S sopgitedcubhemag thiesd hbxotpeugagdden! ¥ig. 3 in a
f1Q$CQH§b¥% ten v fgnthe nold is open (as a result of
I nt érm eh??y operating | ocalized cooling effects) ,
t heFMAS Pnisl ar optstaay maieweofingoNRSD! laatlopding to a third
embShakged, f eqfl . ont o operators of
the t hi go{'jnrmzlg gﬁ]%ﬁﬁg%%ﬁggé§%@%%%ht s 5,785, 915,
6, 3559199, 15 oA 199t 6wex7 v3Es] If 40he42BShhpf Fig. 5 in a
£ 1dhw 3&6a19031 abds Ut sshose nol ten plastic resin dispensers
usepimﬁt a,resin plastic nnlding nac?ine' however, _,
t he'se? paf eRt'8780 “fot? (THCHFWAgHESY BF AotPrht @qdpeding to a
fountdysemyod prerste 1wl & efil b adt sablesipogh spensedrsd f or
0 SPENS! B0 NG Su TNGuh6asAS et BLS TBEPSE MPlg. 7 in o
there are material attribute or materia
flonapnaheed Re2iEi9t er ences bet ween the MAS and the
pl astic resin, and those differences may hanper or

di sgcourage the deploynment of plastic_resin dispensers

0 S S0 Ok T TR o, 1990 Bkehp kT @i 10ures to denote
simhi ¥Yderemmsndetsween the MAS and the plastic resin are

(but not limted to) : the nelting point of the MAS

may range from 400 OC to 700 OC which is substantially

hig PLIL FD 1 DESCRE N 1O R S | FREFBRRED) BMBODIMENT (S)
conductivity of MAS is nuch higher than that of

Xflaftic resin,; , .
Fig. 1s a cut away view of a MASD 10 according to the first

i

nda orel ku b

embodiment in a flow disabled position. The MASD 10 includes a
dispensing body 12 that presents a tip 13 (or distal end) that
defines an outlet 15 therein. The outlet 15 may also be called
an exit port. The dispensing body 12 may also be called a
nozzle, a nozzle body or a valve and will hereinafter be
referred to as the nozzle body 12 for sake of simplifying the
description. The nozzle body 12 also defines a passageway 14
therein which is connected to the outlet 15. The MASD 10 also

includes an outlet cover 18. The outlet cover 18 in Fig. 1 also
8
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the compressibility of MAS is significantly |ess than
that of plastic resin; the corrosi veness and/ or
wabkoasiesamess of MAS (while solidified as a thPXDCpAR9G000527

actar agxampltak ilchaPyChdicoher £ han 4 had1 2 80LEETy, but it will
pl aigl C resin; hl% fluidi té and | ow viscosjty of MAS
be raldety NS THe Fiol $RAEDI 48t Lo Tr ddion)desiP tirn Misrected to
Figse.t Lawed Qhr@ugbvmﬂ§1mﬁmﬂ|mﬁl?ap$.m£ﬁésnﬁyt$gt§é stationary
t n- structural _c anents of the thixo-noldin
mo?rgc\l’ﬁaﬁleﬁ AN lscglon SaneOl?le:%(ep 08fve eeaeflitgletty %‘?V%f)m%m' and
defypes of MAS daritexadPl theegposi Ag wegmesiiom,t clad routlet 15

an®l kheCalza Jmansad MM § 0rBHER £ ¥R 0SS leYa kN w33 Peach other.
contrast, plastic resin does not spontaneously conbus

Fophef@pbRed HE aiTutlRE cap betshpitde aPe§lefonrener 18 are
opépaefoely histadfe maeeat aledidd cegpEeHLNMY | BekPOMA the flow

.plastic-resin co tibl e .nol di ngnachi ne val ves wor k
dl%%?li% aaoc?rlitll)?r\mn?ﬁhb?gsﬁsc ‘S%gfgﬂ,te(Ehéﬁl rhide 1) and a flow
enzetedi palsicdrcer e tenishespilotpes Df ¥abve 2re “Repeatably”
meRhOPPSEERERr tHge Jichi it he thi %o rHde'dI}Qe r@&@ité‘te 19 NE88catably
rai sed concerns have presently shaped conventiona
CogpSERREWHILER @RI PeRervaPdendhidte eordi nani cthasfp contrast,

thgn@ﬁﬁw asthg Elééisﬂ ﬁ@g@@@é&&ﬁ%h %]duﬁl&-a@ ld\iﬂngh an outlet

. machi nes pecause t he | i nposes technol ogi ca

SO+ itaq tggﬁxgnéﬂlﬂ%ei‘?aianrgégg ﬁatu%ylég{}‘er‘él@? covers the

ouféecontheondyi mngl astdrc U spenser useddaigaia (the thixo plug
1 X0- pplding,.nachine. By way O l e_that_shows .

be%%gé%o%é’%ﬁ g%g? \r/lvlhs% omgpénrtéll n%%‘gi(%gpbuﬁﬁlgnta?hie\é%l%ely new

EhEP dPAYOt dehiRaesd €05, that et B38@PLiy 00f) MAS into the

moﬁiﬂS@laO§€§.a_ MAS ?ﬁﬁﬁgwlﬁg £hlen m%hﬁﬂ@:g%cggf %Q Hldhes the
- ner injectio I ng_nmachi ne 1 nclu _
Ou%ﬁ%%bfg H%F’aeﬁﬂlét a?gat Fx@&%ﬂrﬁtd SHIvEte I i P HF aiesz Iwith the
oufbet i nject iwigpmmirt ertheet alutiletro sakvdrcavst yisando@figured to
CO%%%@@ Jevi cg, di %g PéJ_tﬁ%rdee gljge nozzl e for heating

A gate cut portronis sttuated 1A the nozzle
bet ween the heating device and the tip. Atenperature

InnﬁﬂéuEﬁﬁﬁnHi@%%h%%iﬁ%éﬁﬂﬁﬁﬂeqjﬂgj@&@ﬂéttQO%QE 93! @overs the
cut. p Etlon for neasuring the tenperature of the netal
outleR he gatE@L Ut pof PY 8RS AKEAEtn gt Tont RoltUgdvi cehsFantially

blookmeshedfilowt b bR | dghdeiiar E@lﬁixﬁ@nth@ kbkerad outlet 15
u of __t 0zzl ased on tenperature_. )

an‘inee‘ggﬁlﬁgﬁne%Eedgﬁsgg‘déwéyhgla‘f' i%%ui"é%iﬁoﬁ’ed QgL Fig. 2, in

theyrflaweanaml eaheogrizzdian t cheoverzzite |eadt dh oy eowdibrmelative

to tee Jat €168t cHPELT 08 isnheraed. fhe sQ%%iB%‘a‘“rg} gold half) and
di sc{loses nozzl e that operates by formng an

thep| FRAg PR LRI 0 DI BECORES. UBCENERES he-thowkigh the uncovered

outdpsr at$ ngimi thra, piperfl dsh uddedttitteed flow of MAS into the

mold cavity 29.

By using the MASD 10, formation of the frozen thixo plug in the
outlet 15 may be avoided if there is sufficient heat energy to
maintain the MAS in the slurry state. The required heating
effect may be provided by a heater coupled to the nozzle body
12 or other another heater located adjacently to the outlet 15

as required.
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pin 41 forces a thixo plug back into a nelt channel 11
where the thixo plug is re-nelted to becone part of
WO b@otrredsss It is interesting to note that the PEI/Ka2006/000527

zb,dvF%aer:Qagt1 Js%}mdtﬁé‘do‘ci%@@to@déélncfs aﬁa§ BLYS cBREAAANSMprevent

Tor the next injection cycle, an entirely new
acqqﬂ%aiﬁﬂLﬁf@%tfbﬁne@ﬁﬁﬁﬁq%ﬂﬁjoqrﬂ%ﬁ¢¥ﬁrﬁ%@%bd§e1?ﬁ§e of MAS

frdnhlﬁ(lﬁ)epbuglgﬁ_t axpabdetidd oglﬁéheo@aanrl@ tsbcyh aﬁhi_arosed over the
ress e a r N a | XO u cat cher. ese

outflfoo © APSLDBRRT I TVttt BLOR, $8 ipnelior gt s the Mas
franhecheel dutchatnnk? , andnaysnoma&uhbypnebﬁubefame likelihood of
reddid tkﬂ?x@”@om%gbm{&ﬁg{?bﬁ Eﬁ&{?a‘évil@ t%%qﬂldeg]educe the

product c@% e experience argi ng The t
likegldhaate chanfelded? bouwrsiaietst marhrid et He tqméf@tors
plug is inadvertently di scharged when the nDId |s

pen. o, the pressure required to |schar
e RSP oty S0 y P BRPAHB VG SR PARECE ArnguGRTicS Of
scrdwe Qpehhngsmfdjnpdﬁﬂd thanited bardelf icful theo thixo-molding
: a,seri rng
maii Ol no s Eteea® npte) BU50EERER) " R 100 By
aVQ§Q¥¥HEﬂQh@ISE¢E@@%1@nth@ﬁo thed §bdy0(c@ﬂpgd a tdygr ueressure
vaduthidi®) MWhiahe degas-d1otnapRsamddedhach add X%he pressure in

di spenser, and appears to teach overcom ng | eaky spure
the JRREEST 0 RECOMAor BPOPER Cals ol Ohi 15 (ABFr cipRuhFeALing the
mo latldreasisss 2 Atmdyeadsd ndrepardnsiideraboaternrentlidined @ids in the
Ca&ﬂher otential shortcom ngs. SUMMARY OF THE | NVENTI ON

& I'ng to an aspect of the present invention, there

i's provided for any one of a netallic alloy slurry

Usa'&g Qjﬂ’]g:l'@qf!ﬂl% ;ﬁdﬂet@&dlcrég lt@ié %di‘rxre)i @?‘ldj'é&ew mechanism
assenbly, a netallicall oy slurry hot runner assenbly

of Jrige aﬁ?lc‘fenﬁPﬂmgﬂPan MATEEST  t2 HEPSFRi & ai'ie}l?gﬁrsl{ﬁwe on the
MAdI sp;ensné praskudengna tdieSpﬁiS‘xld]Lq hodyoslelahyBg anmold flash

outl et, and an outlet co cooperati
shfitincla GRGLED O LEE SRUT SORRRIA AP ElotiBe caviey 29,
1ncmbpehat@amﬂlvwﬂmgoMASemaMHbetﬁancedc¢OQNmmn¢kh@ finto the

ca\ﬁwrb? daaﬁp f téﬂ%ﬁ% i h wuvcerkt qealmerfefdré between the

pr ov I|c al urry i ng machi ne,

molich @i ¥ Cb%s“ehe aphRr 8FSEBBHEr aﬂ“bhg fPPR1tRENbASY, lead to
a @ﬁédﬂ@@fm@d@ Pt A |DWelkar Yol RGhrassentdhat ahe MAS

| | I hot I d, .
wa i 19h, Tr BOPOLBRbI At FROUABRCE RebBabe i iy e cavicy
29 matsaldi ceablloy of uthy diepenser CLboper atfi MGAS t Rlwoy, if the

érgb hl?etﬁl%r rk%r %Jhelgett%d ' o@l : QY ﬁ!é’ggﬁ/n#mbﬂéﬂgmena may

asse e

netallic allo urry hot runne
OC s ek | hgngagﬁyy 29, in w 1ch the MAS may not move far or

fast enough into the cavity 29, and then the slow moving MAS
may prematurely freeze and block flowing MAS from completely
filling the cavity 29. By avoiding the use of the thixo blow
pressure, the pressure in the barrel may be moderated and
thereby avoid the flashing and freezing phenomena described

above.

The outlet cover 18 is depicted as the stationary mold. But it
will be appreciated that the outlet cover may also be other
structures conveniently located adjacent to the outlet 15, such

as for example: a mold gate insert, a mold assembly, a hot
10
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combi nation thereof, including a dispensing body
defining an outlet, and an outlet cover cooperating
Wwowaok/114888 out | et, wherein the outlet cover i s PCT/CA2006/000527

~ufRBEi gured to sooperate f‘bﬂr}rﬁért hgsgé%f%f ”?ﬁe pu%fiet cover 18

once. Accordlng to yet anot her aspect resent
PrERgRREI 8R, CtRdPE COVEroWIIdRcR At afhich als oysed ukeycover and

una@{zsrngh@ss&n@éft nscla@dlf@%@f@& ? F@gy tqlll%lf | 74 0 a?mbodlment
ema in net a all.oy slu

e I “ISERE, FUTeOH « Dar e bRor i Hidks: hpARd s1ides

copRialbm wndmrmhsenondlanOanlzonothuﬁladmn@gaments may be
j N 0 g thet, out | et

cofl SBEPEATA PO OO0 AL LE' 1B 2 Hihflsing = vaive

St%@vé@OFsd@BhﬁFgéfe@lFbléoébérﬁﬁésﬂgehaYhé4o@mdethﬂnseem moves

1n£8a60ﬁ66@t ARG dtl’ﬂ& BQtY@E QQOtMc@SQ&QESOEhEh%UItlet 15 to
tion, there is provided a netallic_ al

dlg?%f %$v$ nhRe’ %%%eﬂﬁ?? ERRCFOBPRE aChbt ek uhher

body deflnlng a hot runner passageway therein, and a
uryr _spenser. cooper at
Thﬁe{)gk%%%e?uﬁgislszge\ﬁa%,lgﬁ fclPudiHg? d"aélpeir#;q'ﬂbl%d@ecelves the
nO@éi@nbﬁéYaﬁ2o¢MGmelmﬂuFQﬂlbmmYe12cmmerﬁue@p@mawlgpat member

16 Wik hch hea o8k | ehe YRELEE NLPEr oé‘ﬁfﬁélc&oy@raﬁccf thldes coaxially
confl red to cooperate with the outlet nore

withcee BESER? PTHON OF- 9 DRAWAES 20 bet t er

understandlng of the enbodlnents may be obtained with

Thé el‘&féﬁnf(?orﬁg%g h}?(ﬁi[uo e a t[‘lg a]\.M S’ﬁﬁ#ﬁgﬁent—i@% rgechanlsm

descri enbodr rent
n@@td%mwﬁtﬁdbmxhﬁtammﬁtb¢la(ﬂqmbxwasierqfdhs&@nsgrand cooling

det MASD) tthaleﬁ\{\_laq_hS%M @éjm;p@LSéEﬁPQ Q%%%H&at 9]{1 ah localized

first_enbodi nent; Fig. he cut away view o
baspsp B Ehg. fi°WndéSPPéﬁﬁeﬁ§§P§doﬁosPﬁ@ﬁwmqﬂg?ei¥¢mPW?d from

the ubu talnety M%Dﬁl@léﬂ?@%rﬂﬁ@g d&@g()jéﬁnﬂt Sﬁfy‘Pﬂ?lflcatlon of the
nbodj nent t e preferre n
MAS S Bhea g‘% t%1|5t t&nS % Sifeds (S G0 it gr may be
aChi\@fﬁhﬂASDyofusﬁlrg; 8 |q®oelnfrigJWnenhaheslmpdsudalt@ml fihgrh® outlet
cox!'& algu'ian@lwaa)ﬁj\él Of £ & gﬁ‘? acqrding tﬁnat{’xgl rfqow dlsabled

nbodi ment i n m1d|s p05|t|on [
powl%yevpéﬁboth% RBD kst W@Vl@ednbaffaa@w @n&bl@ﬂ (or in

confl®isid i ih Fi ghe? AT | Sove£Ul gAY YheWMg ag ed in the
asacacorv».(r:II ngl% '?hf ou{*ghl ngogleg%ntlsl 2; ffllco\gntI Sfaokz_f F aint

o) psosqﬁl ENA nd pProv i maintaining
the MAS substantially in the slurry state while the MAS is

disposed in the outlet 15 and the passageway 14.

Advantageously, by maintaining the MAS in the slurry state, the

formation of the frozen thixo plug may be avoided.

The thermal energy differential mechanism may include
predetermined shapes of structure surrounding the outlet 15.
The predetermined shapes of structure may set up and maintain
the heating effect and the cooling effect. This approach may
permit a simplified and more economical structure for setting
up and maintaining the heating effect and cooling effect. By
using thermo-graphic modeling software, the predetermined
shapes of structure surrounding the outlet 15 may Dbe

established. For example, FLIR Systems of Goleta, CA is a
11
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Fig. 8 is the cut away view of the MASD of Fig. 7 in a
fl ow enabl ed position. Simlar references are used in
waledobaressg figures to denote simlar conponentBCT/CA2006/000527

maEEf@bEEEbPESQRl%EE@Na@EAﬂHE BB&EEB%E%#%%?%ﬂﬂﬁ%&Eﬂ&? software

Flg. 1 is _a cut away view of a MAS ng to _
whigR Mm%t PEndtRterC iHCRCT| Swedi heredal peuiatoh. dfferential
medASHi 46 | aabudestabdiispensiny othaddeditiatePr eSiibSs @ of the

iR, 13 (or_distal_end) that defjnes outlet 15
St%ﬁgFlé%ﬁ. QLH%EO%I&??.%? E%en%?/zﬁ §OEB§ycg$red an exit

port. The di spensing body 12 may al so be called a
Th80%Als® o NAZZ! §nkadKeOra? YRLYE sl el €hep;

be referred t_% ag theenoazzl e %%d%/giai% ygrseggﬁ o{}ﬁ;g depicted)
Eh3F npFi PPeRG HNE lofe SAURHGDEC THRY nezel efbddye 1wzl body 12,
thdefdutasta passagawyaid ey end1ahisehdn®H160N888L 66yt Osuitable
COthe g%'tl et %‘5 : }he ,M?SD. 1(t) a&sokl ncl u%%j an outl et ,

WBVRF 18T TREZSAH et EovEr "B PRk FRG S STPAYs R eends arelative
mogenenbnbeyweeh dthal fudied Wbl andsskeabbytlbutcovemi 18 when the

bg eahled t oyer f scrdption :
motld baIeS tﬁi%ﬁ’?éﬁ&éﬁdig ahi n%xi%%g%ﬂigd%ﬁéf% tygr displaced
Eromt esewPPR thRE -s(TRS oSy ¥tk @ emplini thyi s witepi dthed MAS 10
no aSoh§€r OtbbBér §O¥EIwild) , t RAUNSEd | HESemb P! dofa@¥htY 29 prevent
thth&rgéq I61 Q eoratl n, the outl}%ﬁtﬁ 15 and the outl et

To 8 Tepedtabl YIEEsTE A% Weh ¥ASh BPfer theppby prevent
acekdepte] thiteost| off Iplareh theteridt feomerhd8 cartdet 15 (for

{at | .relatiye,to_ ea her, between the .

e Y R T Tl crd (S TR aER G g fesonary
mo bRl @ f1 ow enabl ed position (which is depicted in Fig.

2). "Repeatably" nmeans to that the outlet cover 18 and

outl.et 15 repeatably cooperaie wi th each other

th
ForoEBOt fidet S & Hosidrp dint PAktet t REVERi X8 piafj dRsesoutside

theonorzepeatiabdy ¢oopertat eoutllbtarccatdd el8simege ¢hede or pivot
i X0 plug, i i pgl ecuse_itemthat cover.s t.he outl et

rolfLIRPLUOLE 8,100 Sae8 LETLIRL otOUTHS LI ity o

othergdws -bl Bwm Boezilet Peviold chwi pyablendeseirlly along its

LoregH t i@l Ya Neww 1 i 00 i Ui Snd QTR e 08X 1e body 12. The

di spepsing of MAS into the nold cavity. In summary, _
no ﬁigdggsgnsji%wglﬁoﬂﬁtfﬁh@éf i esat MR eff 15hendrlbip-molding
macinthé¢ heiouihiath cverbafireDoperd s ved hed hteOt®datdd.the tip

' | et cover is confiqured ta cqoperate ,
13 WD Ol QIS GRS A8 Ls SOV MY o4 OO0 AF o1 saee
aleig an@dvpelsini bhe paesegevey 28vdefi8edowsr $heheutlet cover

18 OUulib@bvdp, anfl Lheeroyeried UdoelimbRt | NadMPNiped pe ow, the
7l ow of PEahrRd

substanti ally. bl ocks any ow of MAS cont ai ne
no #ee&iﬂf%fe]o@ ot [ IPTHHY R ih e pddsadeieheti Fovmy 18.
will be shown in Fig. 2, in
The MAS 10 may be connected to the distal end of a barrel (not
depicted) of a metallic alloy slurry molding machine (not
depicted). The MAS 10 may be connected to a hot runner
passageway defined by a metallic alloy slurry hot runner
assembly (not depicted). The MAS 10 may be connected to
passageway defined by a metallic alloy slurry molding assembly.
It will be appreciated that the MAS 10 may be supplied

separately from these assemblies.

12
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the fl ow enabl ed position, the nozzle body 12 is noved
relative to the outlet cover 18 (that is, the
waee@biloisasy nold hal f) and then the outlet 15 PEDOAB®6/000527

A HBEO¥&LeHe 'd%f‘?!tﬁ'eﬁqéaté?:‘%vel@?lc %&é"%eﬁ% rrolr%na}lé'rphe outlet

permtsS unrestricted fl owof nto cavi
C°’29r By -usPRgCt hecahbp the forpaipyn @fisthebptueen the outlet

cotBtXgupkHgel N0t BBAOWH LISy NRYRE AP qusrhzili h&ﬁ@ur’l@ of MAS
suffi |ent heat energy to nai ntaln the MAS in
Ay S?F@ &t é"ayl'r?entroeq%]?‘? ed*RedPPngherebet (Hﬁ?‘tl?e a MAS layer.

Ther ¥aiSdeaymr andreaber cooleldedumindei npEzt eohody LAeOMAS into
th th he | pcat ce t he_outl et
thQ 85\’9@% 85 . @ﬂgé Bgou§$0§g Qltl% eI%LQC f ?L% n,bg}to the

as required. Advant a e ou ove?
SO%h@éfaﬁ‘tiu arayeprebenso e@lﬁEﬁ@aMAféth@yersmaprpnaveme or block

ad@iticﬂﬁéjl/emgnﬁf):ofneb%%%ﬁllﬁb MiS Heo e e, Qut lrﬁf Jg gap while

hbe se the cover di sposed over the ou
theulistants aJrlF%/e‘b?%@e PE‘ FFO\Hr&S%@éne‘ﬁ?t%f tFﬁeCWStY 29. The

solitdnfibé dayveet of5SMAGNdagl e MRy der] pidreld'u_:ﬁerédl%ctlon of the
no%éfs' btglggdtlaf (1 dl{n‘f‘hed thl Xo m)l:? E 8&081'es covered) so as

produc and/ or reduce = t he
thc%ﬁl%Pehﬂa@t%urlrﬁSﬁg dfriartd dmj wihyi lteo (tpler atorgleThbody 12 is

retPir 48 ARYy Nelomt On@voidi @dveg se changes in dynam cs
of a screw nechani sm di sposed in the barrel of the

t hi xo- nol di ng machi ne (not depicted but connected to
Fighe2MASD tHY cuByaaugi diikg tdEe €106 MHAEON 1@}‘ CHWGF%@.XQ in the
| u p vari ati,ons in_ the bar may be
fl&” Qnayfgd R%‘ﬁlétl%e 1 WS iROThe! %Iéfréf% bé%ﬁﬁ’s and barrel

pressure
of n‘é]@I%r bhégo-mpeding| machenkopliickssi rq timg evalibrec gidgsure onto

the9 MY, benhaore,£onsi when; gol p
cavity 29. Usage of thogii{m xo plu gr&idr\é@ilJl ?es taﬁgl%h tFat is,

LORRAR CFB% HBCRARPSM™®T AhePipi%o- 1Bl & g sy icetion with

the rrpaseageWayga"z r.ange @ﬂffteh:e M%Sae | buthecpPr@ssd €18Nis moved

barrel S,d 00 I fl ash phenonena occurs
reﬂlt rm(?d asse tfaf%:efl o CAVILSF 28 OVSFE whikh remains

Steﬂ?ﬂ@ﬁdm\ﬁlﬂg WASSn&ylbbdlmencéd stooo:}qa.n Ctklhg! bﬁtﬂ)etheover 18 no
lorﬁfé/fté/o@grénghéh%ﬂtmg@ may fl tﬁy%d a51t k) f uncovered

bet ween the nold portions of t sse
outclfitdi %3 diPvhralys |Jéaaf1tlblda FRITRE GAL it d@cﬂpaﬂte cna%sageway 22)

andvelkey ZYD|&EC{:HI§VMAS rinatyhéﬁe trh%l'\ﬁ%d/vasrrf@turgﬂd/\%}:édq%utlet 15

ortunit o the cavity 29 as
perrnglsuﬁt et o) i tf‘Felq eacgpgo]ro“fl 45?? f éﬁAAlfé%?ml%l% h'—éltlet 15 into
thepragssiine AN the barrel is too low, a freezing
phenomena may occur in the cavity 29, in which the MAS
not nove far or fast enough into the cavity 29,
Flganc? tifer? (HE SWEW AP IVES MRS Péhmmagceldinfa ¢éezehe second

embR iirack (WhQWhng i MAStheonyc@pBL L&l Yembodiment) in a flow
disabled position in which preferred structures and
configurations are depicted. An outlet cover 32 is used, and
the stationary mold portion 18 does no longer acts at the
outlet cover as was previously shown in Figs. 1 and 2. The
outlet cover 32 will be called a shut off body 32 for the

preferred embodiment.

The stationary mold 18 defines a cavity 19, and the shut off
body 32 is fixedly mounted to the stationary mold 18 by way of

a bolt assembly (not depicted). The bolt 33 attaches a heater
13
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filling the cavity 29. By avoiding the use of the
t hi xo bl ow pressure, the pressure in the barrel may be
worpaenatsasl and t hereby avoid the flashing and PCEEARN0G/000527

34DBS”Q&§%”%}H§§%£P%@F°¥§ ﬂ}ﬁg%g' %ht%o‘é%lr sgnut off body 32

icted as the stationary no
lsaﬁ Rl t B4t ttheCoalierg epweratmy at&o bedotchetemperature

seBtbHCIIY e$sGOAVEIH ent | yhdakred A4 C%%;ecnte;{é’mﬁf@) ougila%ng the
xanpl e: a nol ate insert, I

h 15 ﬁ%?h 8 f or ﬁ
e3E&EnbEy, CRenOPhIMEr SPPRERT IS 03 0n #BE PEARGF 36 installed in
thassebt y. oFhe budyet320vproﬁsd@£eseﬁtSa@ﬁa@u&é@t LOVethat if
0 ' 's se over d uncover t
ma Bt ﬁgﬁi% a%gyr‘él;buél re Ige fe o r St e#%%%l'f%ntﬁl t fgd/or  the
CO%Jd%IP@t aé’@@éﬁt§§rf3;§cea12@)/¢JaCEbet lsenser 618, 15thad shedesut off

bo&;@aZB akby W h-dnfis, Pzl e bodys1Zccfbher sﬂ{ﬁ:a'?ﬁ%%diz 32 may

b % be con i dered for the outlet cover 18, such
© JF SHOEFNGEA" val ve stem (not depicted) within the
passageway 14 and the stem noves into contact with the

uth et seals he o {1l et di sabl e fl ow of
Th‘?.hee}%l@gaf \cl)\drgﬁh%% Yoover e f é? 2 Yut t?ttwt?&@eran area
beh@@eﬁhmscgvﬁaeéagmm@zlﬁhlm r ébel vessthgewmayzl22 may be
fuﬂﬁ@é/r 12n Ay &4 N1 dih e edys &%Meﬂﬁ&rgrﬁcg é@%f i rﬁagg{efuctural
ace and s

6 which faces the outl et cover sur

el%%&fr% I3 AP AGR RO 23RO dithetr TTWMILWIRT dee 0. further

enbdrec /6Ly 1fledimyr ¢dh C1 duelel oz ddh e 1 ren edrgy éiiélfﬁ{g?rgﬂ@cts
mechani sm (not depicted) that may be a conbi nation of
heating and cooling devices that naintain a

The M2l a8 r manti Fflecence liude 4 otatktedhbasiag bpphketus 40 or

42 fHone db%@?la@ﬁv@@)s' EbQB’lege@o r@'ye b.r?oize{@\lﬁg {/r o t t}%e nozzle

outl et 15 sufficient enough permt soll icatio
heaé'f”igheamgrlaﬁuﬁhélQ)u'{‘lﬁéflt%nﬁf e GUBF @pntrined within the

outdad 1wy iaf fieed JmMMWrHe Acdieved by using a cooling
mechani smlocated in the outlet cover 18 and adj acent

to the outlet 15. In the flow di sabl ed position,
Thee dsHh Ieataynmyl fye ipradwidied ey cartyl eanecdfer Gesting apparatus
34 CQBQ%”%#QPQtI@@lQUtécﬁlﬁfé@/e'ﬁo delgéh Jl‘fuévp‘ 3¢ 5808&“32 The

i n the passageway e provi is suffrc
POt ntAi ARG tRRE IRASYs ubssirdrming | yhenMABe dlspesed in the

outsteat € 5WHir eHes1IMAS %t@t%oﬂﬁﬁ(ié rltt I’i:%n%litﬂsetlnlﬁh%n%utlet 15
thetﬁasaﬁgﬁyay 14 . .Advant ageo by nalnta|n|ng th
t e 1T S 4 G55 0H Ch@OFiGAOR .
thi xo plug may be avoi ded. The thermal energy

[ [ n C redeternin
LD o) oy TRERBLIAOL IR LRCLURESP SR 10iteg, appaace
ml"ebel%epﬁeﬁealgﬁépe§oenﬂolaa uee utbemghwetofip kody 32 or any

strﬁ&t@&@gﬂiﬂ“bi@@@'ﬁgoﬁiﬁﬁﬁy aed drhe Gpolding; &f fegh. apparatus
36'QQE%A¥¥”S¥“§rov%&es a conduit which conveys a cooling fluid
therein. The apparatus 36 cools the MAS disposed between a gap
defined between the shut off body 32 and the nozzle body 12
into a solidified state. This configuration may provide
improved cooling effect so that in the flow enabled position,
any solidified MAS 1located within the gap may be used to
substantially prevent flow of MAS from the passageway 22 back
into the gap. The gap is defined between the shut off beody 32
and the nozzle body 12.

14



10

15

20

25

30

35

40

permt a sinplified and nore econom cal structure for
setting up and mai ntaining the heating effect and
weowmbiingsef fect. By using therno- gr aphi c rmdePd:TrgA2006/000527

0 I d r n a fructur
e A Lok Bl RE Py Eigpe wnine one
copkinpl ef fPEItR st s veriesl drecawGk | vaawandf act wlemging the

am@ur_la_h%rfm%m an!/ thesy®- £ gr aRNi oA dgl irRg 59t t Way €comparison
used to nodel the thermal energy

. Which ma
nggf?%?%%¥?%lth%cﬂ%ﬂ?%ﬁ1%ﬁd¢%%%h%9rsh t he predetern ned

shapes of the structure surroundlng the nozzl e body 12

The cl ude an inter (
Fide ?ctgg§£2h23g?éwggera%|v Sy couﬁ#\ to éﬁgq%%% 2? in a flow
englpbedordsd ticdy 12n tHelsoupbettioner 8 andzzie noddy 12 was
mo@é&eﬂw )ﬂl%@)(ia%@ﬂ B4 tabl epgepbi nall i d hareof- r%olr}ﬁnegh machine

assenbl y prevents rel ati ve novenent
Su‘flhetgaﬂ S PUTE ' hkS otFl 80 VST BoRKRReE hbvshe Shut of £

bodal Yesand pordioesuls, atie 280 HeePer 0SB4 PFom the uncovered
ou9i§P| ed fromone another. The interl ock assenbly
, en the MAS 10 no | onger cooperates with the
nol d assenbly, operate to prevent the MASD 10 from

rFidli spepsi QgchBeaM%§ Rt %%rfeal I’BIS%V% 514}?1']’%%51%0 the third

rel ease of nmolten naterial om t he out
embodpRRt WheR tHEYhold $rP e dpczel*ﬁbomonéer thigt Pasigion, the

shst adsﬂormcyy rmlgbdtsé at F@:Iietélsatdféﬂt.r ﬁéo@éﬁaOdTﬁ'@néhuE heFf body 32
COVEF I esl | ae nozz
lsTﬁ‘ Y%t PRolEve %8"%%3?/1 8 855 ob?é\’ Egve’-st o¢flg to be

StWCPreEtrﬂB WhAheexdr®l ehofdt Iasn@odsmmtotmyy phutuseff in a hot
rur\’r@éf/emaﬁtﬂgoﬂezzés%e@r@ﬁX/ 12Figc' C?%Ar ou ?héy t%lqu@ig en%bodlment

. longitudi nal axis whi ¢h exten € nozzle
in aP. 1T Hb2EienasdymeRd; §8at ﬁé@héélet o pammer gfssembly

(whitee trid x atepi i ) rﬁag:mdfeledﬂéawu&ftﬁ@en&ﬁfeelbdcﬁ, 12.
actuated to reciprocate the tip 13 within the outl et

cover 18 so that the nozzle body 12 slides al ong and
Thenj NAG I $®ei@@$s®gemaysﬁapdéﬂiwhdcbylbhédmmédﬁtdxﬁﬂﬁ'within a

cav]18cy "@@’eﬁ%rf’ln E‘J] ar&% Eﬂgt \{:%te_L %tquexgct)ldd% cri beggna ing 54 is

bel"'ow, the nozz statironary reée at i've
dl%w%th%wmérhqsstoméa\mqmmwmet o drtdad 3%
the distal end of a barrel (not depicted) of a

t al c al.l.o rry mol di ng nmachi ne (not deplcted
In[ﬁh@ ﬂodﬁﬁébzggcgﬁﬁé5ﬁ€a t e RV inthnetdpastagbfagold 60

is defdenecd hu}o\aa ot a\}aly Gafaldm)acsﬂuﬂtrad heild Wwined assMiaepicted)

n nnect ed t
a“‘%a%%g g f |I?1%l bm%irét aﬁﬁ%y IC g)f/e STy yofﬁﬁ%ti nﬁrom the
s ted<lanyy mqltd wia.| adm%che&toetﬁst t¢a€tfste|te dvAS eh®wedly from the

shiie s8ppliRy, separ at:el yekperskhess %%%emeéf&ﬁeﬁt 9aF MBYe molqg

be qefuﬂed bet ween t he seat nenber and the outl et
moving away from the shut off body 32, the spring

54 urges the shut off body 32 to move towards the removed mold
portion 60. A portion of the moved shut off body 32 now covers
the outlet 15, and the covered outlet 15 disables or blocks
flow of the MAS disposed within the passageway 14. Generally,
in the flow disabled position, the shut off body 32 moves in
response to movement of the moving mold portion 60 moving away
from the stationary mold 58 so that the moved shut off body 32
covers the outlet 15. A heater 56 may be installed on the

nozzle body 12 while another heater 34 may be installed on the
15
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cover 18. Specifically the gap may exi st between the
outl et cover surface 20 and the seat nenber 16. A
wapmbiii@gsount of MAS may find its way into t heP@EPA2006/000527

shuthe#fpyg ?at?z a Mﬁ%el agﬁ'?t Uf% I\ﬁ%};a &Pcs an outlet

njection o he MASlntothe cawty 29.
comrwunr;fa@@om Iy e tes dtgy et thithe watdst dis-i ed
state, the solidified MAS | ayer nay prevent or bl ock

, add|t| on | MAS from beconin ushed further. into
Figya wit | et s Yh‘?‘@c?gdg?ﬁn%@p%ésgérg i nt%o in a flow
enalkﬂ%d:épbstlytﬁﬁl Theneascd 10y f | £d thyeflofv MASbimy pesition, the

eat ing.r ti.on _of .t o 2
snJoSLe AU 00 45,100 Bl 371 BB A2LLS 60 moving
and @pltitine sezEnsti theomhusi loff o 2%2 e Bogymeyefls shut off

both:fza%&gozﬁe\!\@yofEQEtt h%o&a\twey 02&1& 915 2sbsthhe edHk MAS may
vi ew of the MASD 10

0 he fl ow_enabl e
floﬁ‘bs%t i orPm | he hP%C‘}B‘é‘%??‘fioﬂuqﬁg %ér e\ﬁp&ﬁ&fﬁg ﬁ/éP’ oitlhe moving
molidhes @ hi X ande di Sigmaas hane plhaneagathinknj ek Gﬂ’numr eﬁum@dy 32,

nto the S. The_no I ody .12 |
an t%ﬁutugphm% hut %% gycée %@ngﬁggg d%dthe stop
52 coandnitdet i eprnL\nGh &%ebpaggage\ﬁaaprzzﬁ)sed)l n éf fneit:ltd cagity 62

becQJMésetlfx‘Pé/&f ﬂaSwl%h'TDéfr?éi ﬁ&éé&?gﬁa{zoztzheoﬁuéﬂxét shit-off body

the outl et cover remalins statignary in th
32 er%bdfie@é—"rﬂrases&q ﬁéte e to ettt el PPVHE diygirds the stop
52 ,Cones Sshiie @lﬂﬂ eﬁodl_s,s nd nlbhgsrpeswtet@n tHeheowtncov et Bdand the

ut | et 15 GQ icatiop,wth,t
R e
resfmi afncovered outlet 15 perrri ts unrestricted flow 24

of the MAS fromthe outlet 15 into the cavity 29. Fig.

3 is a cut away view of an MASD 30 according to the
FigechnenefibodP menCUEwiv ey |‘élet"he°%r%f]g]f‘-$@d78n€6&i°ﬁ€ﬁ?? to the

fodrdta EmBwadineabl eﬁ%pa&ﬂm i sefileld pp@égti&d Thle MASD 70
tructures contl s.are_dge An aqut | et
in QISR 3010 UhR, Cara { RE-Sh ad FoRar CRUFA. B8 1 O ifp OfE boay

72 ddeiscinocdongkso abescalleﬁeaoatbmt @“hvzenoagl\ﬁasbody 12 defines

%&Véf“ﬁ yt}?é]%’!‘h L Figisiq a?c eivilfy 0&%&4 e&hLPcOVoefff body 72

e called shut o f 32 tor e preferred
thesigni g shurtheoéf aPP@viary ﬁfﬁl §lidaRdri washdncde yavity 72

SO 1t8stam tahe eshdtc cQfyf b@daﬁ%ﬂ& tihxedky %@t edthiett hes. The
salonry olt asse

s 1T ThEsBone ¥35k: ProRba abREsreras g et extends

frcmlnuthef fpakm@@ygesz&y Vbiintedaodso tthwe ehuerofefdgleodcyf 32hks nozzle
e ea a n v

bo%yh l%r a{) g%ﬁsgﬁgggh suﬁ&gisaga er m)cou'b eaf c])'rlrewlnlng rod
76 e&weyonn%wngw ﬁ@eh%wr B Body cHdt i ngrgpp@taigdng rod
76 365 SLSNSEF a3Fddd@ldLthddhanisms which are not depicted.

For example, while one end of the retaining rod 76 is connected
to the shut off body 72, the other end (not depicted) of the
retaining rod 76 may be attached to a hydraulic, a pneumatic,
an electric or a mechanic actuation assembly. The rod 76, when
actuated, may move the shut off body 72 between a outlet closed
and an outlet opened position. In this manner, the actuation of
the shut off body 72 is not made dependent directly on the
operation of the mold assembly, but may be indirectly dependent
on the operation of the mold assembly by way of the actuation

mechanisms acting as an intermediary actuations structure. The
16
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the shut off body 32 provides an advantage in that if
mai nt enance service i s needed on the heater 34 and/or
W0 b@eaosBs ng apparatus 36 and/or the sensor 38PCT/am06/000527

moiﬁea§géhb9§fmagdﬁp%%aEEYdQQeE% ved @ﬂg Qcﬁﬁgkﬁgﬁgeﬂkchanisms
t .off bod 2 may be reinserted. The thermal energy

w aFgféPeﬁPFﬁlafﬁPﬁaﬁeﬁp? Befwdén an area behind the

covered outlet 15 and the passageway 22 nay be further

nhance h ditional. heat ol i pg._,. .
Flgtrﬁktdgaghélgngnawéy advgﬁtggg f u§?€gFfﬁesg in a flow
engbigdt woss tiion,o furvhechewhencehwtnyof qboded 72 is retracted
(blogali gedchgatbRY780d 609! kpgrethectar1Zbe; ¥ASR 30 MBYuncover

al so include a nozzle heating apparatus 40 or 42 that
thSp@P tPiely -couples to the nozzle body 12. The nozzle

heati ng apparatus 40 nai ntains the MAS cont ai ned

iwn .t he outlet 5.in.the slurry state. The SD 30

mayliall s]%e i AP udet ?%%doﬁpfa& sco&?erg%%lg‘??'ﬁ@ Qﬁﬁa:ga%t L%g’a}ﬁlted for
spepatioperndivébyscoupFesctoonhe sfibe obficbpdy d@scrThed above
ma?pﬁér9ﬁ9§hé§ éH@éhéQ&'éb'% JRL-nL ngmeEP 5%8#%98§€Qons that

In the out ukmg state [ emal ns .
arPnCtlﬁéréMt IWétthIS‘ el Saome ST B0 RESRETHS 1Rvemel ¢ ow Having
thdsSalklsedipesi tilahn. edbeaMASH: 30 HQYW&FI)b@C%%@%r%&t to those

| et | ] t t I
sk QUL LRL SPvehoogll na cppat al s, 36, whieh gperaliuely oy are
possbbéeprwkimuly depsreimg | éroms. tHde appaetdls a36 described.
d ' I
Thgﬁéw@é %hen‘;ow %_%t%rﬁfg}fjuﬁcg 3%@' gbfﬁga\é%mg &&31 '&9 jletters

uid therein par at us

Pab%%eéﬁ%ll&adoe%jeﬁ—ﬂmgeéetqnééh PYie thigutsetge bedy t:me aﬁ@lllowmg

cléhesnozzl e body 12 into a solidified state. This
configuration may provide inproved cooling effect so
that in the flow enabl ed position, any solidified MAS
| ocated within the gap may be used to substantially
prevent flow of MAS fromthe passageway 22 back into
the gap. The gap is defined between the shut off body
32 and the nozzle body 12. The heating effect may be
kept relatively constant while the cooling effect may
be varied because varying or changing the anmount of
heat may prove to be nore difficult in conparison wth
changi ng the anount of cooling. Fig. 4 is the cut away
view of the MASD 30 of Fig. 3 in a flow enabl ed
position. In this position, the nozzle body 12 was
noved or displaced by the barrel of the thixo-nolding
machi ne such that the outlet 15 is no | onger covered
by the shut off body 32 and as a result, the MAS may
flow 24 fromthe uncovered
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outlet 15. Fig. 5is a cut away view of an MASD 50
according to the third enbodinent in a fl ow di sabl ed
w@o®siiasss | n this position, the shut of f bodyPGRCA2106/000527

wurs fdeonimd £over. The shut off body 32 is nade to

be noved while the nozzle body 12 is nade to be
stationary. Wiile the third enbodi nent may be used in

1. arbpt anynnrele rfc&ﬂl faohfét&&aalﬁb|a&1® s bugepi ﬁb&d&hg machine,

i nst ed in a tlonar
me S e HO (Y SCKI SRR ot dRr L 4 5loy slurry
hottomneoeed dsserizl noapke dody cdRbindhéohhShéedMcl adesetallic

al ftsolrhdéé, Vﬁ}h%ﬂsself oried, 1 g{%svvl thin a cavity 59

efin e stationary no A spring 54 is
dl%p%ls?ébﬁfb%%%é%@méi%ﬁldbl@ ahPutheeshiAndf f body 32

. Iathtmfé@%&}é@t&&;bmﬂﬂgmlamecﬂ@%m& de of
the nold 60 js mad ctuated nmol d

to nove wa ,
cl St HGi CLEAP Caftr e by CORE-For 8 b0, G Begete with
the olbeElcomesod ftdedn forew £ he stationary nold 58, and
al so becones offset or renoved fromthe shut off body
32. In response to the novenent of the nold assenbly
2. gtheros gl lavi2 Fram s hersh i sifendsdyy B3x laie lspbmyein:

54 dHgesuithetshebyetf hiady 3holapTBVerd YR HS e the outlet
renoved | d portion_60. portion of t he noved shut

betgrgen Gy 90 thwaEhRE PAHE Gt 1359 55, F 1ty bl @asd tion;
outirettHd ﬁjlics,abimmlredalmmlq&:fdrow tife tdiee IMAS dﬁxﬁalo&&dzers the

idhin th S e ner the | ow
cu 4010 DS0058,y RAPEELLY, oSk BLOY nesa enina
thQEQRXﬁﬁﬁﬁtQFqﬁﬁﬁﬂnﬁndof the movi ng nol d portion 60

moVi g BYAY kot el & afob@ﬁ@EMnnDlt%essoéQlé@an(lQ? uncovers
noved shut off body 32 covers the outlet 15. A heater

theseowtbet?ng?a{nﬁédaorﬁlt% HoBPer bbly 251QKi péurry from the
unanaitel dwedier. 34 may be installed on theshut off body

32 . The shut off body 32 presents an outl et cover

surface which interacts with the outlet 15. Fig. 6 is

- t Reecutetaalivi ewloly thEuMASDIBGpehskiry. o6 ialadnf| bw further
Coﬁayygfﬂg.position Generally, in the flow enabl ed

posi tion, the shut off body 32 noves in response to

t hé® noRermal f eBETAYYiHE T EEb @Y | Hechefal 78t CPRPEsAGENg with
theofdudiedy, Ihd mEig dE@IMEBGShUNn efde body 32 becones

Mfs tfromt oytlet 15 soé t he hMS flow

f r ST it Sfrsd st %ﬁeérfaﬁnctﬁﬁrﬁl 21&& alloy
slunﬁxidﬂﬁpQSGﬂuwidhinnnhBznutmmshxagammmtdﬂusuauﬁ efrfd

body 3%1 Aty éEféHEn bhe s §1UEa0ldo Mo Pind SndLePLAEREy from

t owar ds _t he st he spring
thejeprésdedy . aAlﬁw dS%IaWYy k@zr&cmqs%dlep @i tgpp  formed

be tiWerpasis@genaye2?2 cfvdrhearshuthef ikedvs3dg Hdly in a frozen
response to the shut off body 32 noving towards the

St ttop

4. The metallic alloy slurry dispenser of claim 3, wherein:
the thermal energy differential mechanism includes:

predetermined shapes of structure surrounding the outlet.

5. The metallic alloy slurry dispenser of claim 1, wherein:
in the flow disabled position, any one of the covered
outlet, the outlet cover, a molten metallic alloy slurry

awaiting, in use, ejection from the covered outlet, and any
18
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52, the shut off body no | onger covers the outlet 15
and the MAS contained within the outlet 15 nmay flow 24
WO e@eliyosss t hout restriction . Fig. 7 shows is BCT/UA2006/000527

d rd| fo .

coftfilopi b Undt RS0 BRoRaRRED Racile %%ﬁtThgé‘tﬁ/E\SDe%rgy which
ma jiHed itfe st ekt et r@@ﬁm} wm% % $hdieatwdbssant ghiyty molten
and®f hobogyo22nvhbehi £an wlsooche1edl | &6y awsttein Th8e dispensing
b Ag}?zzl e body 12 defines a cavity 74 therein for
©°%{idably receiving the shut off body 72 therein. The

shut off body 72 is slidable within the cavity 72 so

er. te 0 V t | et, 15 o

6. 3hd A FAHE PP WRE-ANLHIBEL, | SHEL Jinepin:

t hatn extbﬁds ﬁlmm t Aesphsedgewppird onowarkeat herempged from

corsiatertfs t B H@éﬁketﬁﬂgyoﬁgleg”§ﬁﬁ§eguwé$@én dfhehe outlet is

fassagemay 8 is, a retalnlng whi ch connects to
e it of PRBBEY 72 RRETT te?tOrJn } 6@ teen sof the metallic
allext eraﬂaiﬂr)y adtnuatedghy maehaeearrstmbl chuBl &t notover and the

F r exanple, while one end of the retaining
dlsr%(%{scfél 9s c(%nnect ed to the shut off body 72, the other

end (not depicted) of the retaining rod 76 may be
7. aphached 4 01 & hydnayl '§luf"rjpm?ﬂr§%te|n%’eranofl %cltafi'np ®' Further

nmechani ¢ actuation assenbly. The rod
COMPRI RN, may nove the shut of f body 72 betvveen a
oudd e‘ineb®$edkal‘t{bmW| ebeopened1posddugiied | Bot RSy one of

ner t.ne actuati of th shut of f_ body. 72 is
the Rfdpent Eit & regt 9 Y The Opgrat? %cﬁoq‘ FHeE %Yd and any
COH&SISE&MICW tthﬂremfy e nditresctdak depmmEnt wrevdreeing relative
At i led haqémwtf\ééeg%ytﬁx way1at t:%%eécw%h' We mold

rrechanl sns acting as an Internediary actuations
be%ct“ﬁﬁ:t%frfe';etthé?ﬁﬂ dFRes SBHOISF il Bperate directly on
t he actuati ons nechani sns whi ch | n turn actuate the
avvay i ew of thg VASD of
h

8. FGe PTG o didbl H oL EBRoHeR "k h R oy furthes
Conufrflsbmgr 72 is retracted (by vvay of the rod 76) avvay

PRSI LS, SRo88: 50 UBEAYEL.LNE,R ggtc%egg dipled to

appr eci at ed fhat  Sone enen be a
the odigmerisiing c &Rt i oABdor MRERERLBABY . Thel coneept sthe molten

med&%ﬂﬁdt@ﬂlﬁﬁoﬁﬁuﬂﬁy|%%ﬂﬂ§t$6ﬁt£ﬁﬁ&ﬂdﬁgth9naﬂHH'éﬁNiet in a
of other atlons hat are clearly within the

subsse ee§’erﬁ°ni griti-on. Havi ng thus descri bed
the enbodl rrents it will be apparent to those skilled

' *ﬂhghgwluﬂatllt I'Eat aﬁrgggf '&ﬂhl S 3% e%%@”cgffe%tl% %r € , further

" possi ble Wi t hout arting Tromthe concepts a
compasEiinged. Therefore, what is intended to be prot ect ed

byarivayutofet eddvis RabteNhgShpphdabes! bpbladioahy B¥vuheng tne

s_Lcogoe of the follaqw ngl
out cover, and maintaining, in use, the thixotropic material

disposed in the outlet in a molten state while it remains in

the outlet during the flow disabled position.

10. The metallic alloy slurry dispenser of claim 1, further
comprising:

an outlet cover cooling apparatus operatively coupling the
outlet cover, and cooling, in use, the molten metallic alloy
slurry disposed between a gap defined between the outlet cover

and the nozzle into a solidified state.
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claims :WHAT | S CLAIMED IS: 1 . For any one of a
nmetallic alloy slurry nolding machine, a netallic
w@bdoog1aBir ry nol di ng assenbly, a netallic al | BgT/6A2005400527
hot runner assenbly and any conbi nation thereof, a
netalllc all oy slurry dispenser, conprisin
11 gi S mee iyt bb%wdle%rrﬁ oh SLEPRSeRRL ‘F}ﬂi‘)ﬂf‘ljet wherein:
covit m@pen?m Bgalgdléh bbeiaubhet ,th\éhheﬁ.ﬁjlrétt ftfb\ﬁiﬂ |8 movable
cover is configure 0_gogper at.e mnt t.he qutlet nore
n PeEbonds 08 hYRECL P orP O RAHS A iy S e cutlet
covdni ngle mewred edwt 1 ethecwrt ebemmg beff@etrmfnacbm ethe outlet.
relative to the outlet between a flow di sabl ed
position and a f]low enabled position; in the flow
12 o S R bkt G | DHLOY HeL WY il sRRRTEE (verglake butwhgrein:

t o i oftke afyow | DBl et D dit€idth ] oyhe&s| duit Yethedshydrehi ithovable
lnthe qquged outlgt and |n t flomhﬁggyled ositio £

R T2t TR VRF Ut VT & (TR Dt T BLiRP 1ot trom
thefoueteat |dever | oyhs|Inpvrgd fcrtot:ﬁetthe:cmmomxe@rmg lgte Gatlet.

. The nmetallic alloy slurry dispenser of claim1,

further co sing: a thernmal energy differentia
13 ﬁi‘%‘%ﬁjcngd'péﬂa]t%ﬁgswlflfi’t@?esmﬂ;@f ofgrlaim 1, wherein:

Mai fHeli AUt | bk rak edd | A efdectns anfd d@éﬂ@& Kby .
mai ntain the netallic alloy slurry disposed within the
outlet in a nolten state; and a cooling effect

14 corie guartedl 1ioe raeinoow rglieat dnepagysdr anf tch]eamtja,l lvlerein:
al th'Ye Sloﬂq:ﬁ%tbeé&gef“ i%osgﬁlagng Jagﬁ P 1V¥ec%q/'e to the

the outlet cover and the dispen roze
outshefte . 4 . The netallic alloy slurry dlspenser of
claim3 , mherein the thermal energy differentia

hani sm..nclu predet erm ned shapes of structure
15 o MO UM - the D iIUEY OARPTRASH 1952 D315y i aRigrein:
digperserlef achwmihgludesein: in the flow di sabl ed
po%téﬂ@t 8 ¥ g tﬁrlté%eenq%%% é{jl?ocljl&l:fét Equefegmsluﬁ:tface which

cover, ten urry- awal
lnﬁﬁﬁﬁcﬁﬁeﬁﬂﬁhnﬁh&cﬂﬁﬁ%ﬁtcovered outlet, and
anyconblnatlon t hereof , provides sufficient heat

h maintains the nplten netallic alloy
6 ST et ony i1 eh SHRPARATY (X H-dhi nd "iRFein:
OLttﬂeet oahtlewd tliviert hies daspersiengobody hdi . rdiger assembly, a
hot‘,m'::i:t\ﬂ‘lrlérc rr?alrl:&yolsd urf ){'IOCQ SREIREL gcgte(:llar{srgr]t meeorl% dssembly,

a mold gate insert.

17. The metallic alloy slurry dispenser of claim 1 wherein:

the dispensing body includes an axis extending
therethrough; and

the outlet is aligned substantially parallel to the axis.

18. A metallic alloy slurry molding machine, comprising:

a base;

a barrel cooperating with the base;

any one of a metallic alloy slurry molding assembly, a
metallic alloy slurry hot runner assembly and any combinétion

thereof cooperating with the base; and
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in the flow disabl ed position, heat renoved from
conponents adj acent the outlet and outside of the
wouioket6sss sufficiently enough to per rri t sol i dp€T/CAL(06/M00527

of éhﬁet{ﬁﬂé'&lﬂ%oﬁlﬂﬁ rdlé]&er?s é@{@l ri%ﬂﬁh any one

outlet cover and t di spensi_ng o
of athoyParuety 8hspersadler eldrm flurfrm fdding assembly, the

metsampm sangoyaalumrgr IHeeK Assesbdl ¥sopabal i ¥ally Ut &bination
th gtn ??'b @lthe di spensi ng body, the outlet cover, a

erﬁﬁ asEEIYi"%nd any conbi nation thereof, the

[ ntaerdmxkerasmmc;d}prcm/@m:trmg arel att hast ;rmazfe:lrent

bet | et he nol d

ec%ﬁmeéhéﬁg%g‘%%m out% Vglot\/}gr % dﬁ%& metallic

al [W8yeBS 1M r Yhei §Béﬂa§ér C@Weél dism gonfigure@dr to cooperate with
thE€ B 1S Mhra thspanistdyg body heating apparatus

operatively coupled to the dispensing body, and

mai ntaining, in use, the nolten netallic alloy slurry
19 beithg nosrd 1l e ch Midishi slurhey Giﬂé.p&tnée’r oBuisdantlisal lwherein:

ﬁohhﬁy %%%qFE|080vgi E%ggye% abieallgy i&gr¥x> t?e outlet

di spenser 0 er conprisi ng an outl e
betgirant ehelaldn glisgsgaled lISDPGp‘@rCa’t iare] ya ol igmphilesl position;

out |r?tt1'9é7V@lrow ans A Y HdH iNGiord N Use ol et er‘\ngr Wifers the
terial osedlnthe outlet in a nolten st

§etetP 8 AEYi flo%e HutTeta Hit§ nglips f5|15\;{,ry held behind
thealicsabint] pnsu]tetoﬂ arlD. The metallic alloy slurry
di n f her co r|3|n an outl et
00\5;12? ggél %r%é)wagélggr% éfj% gg%rg% §élmj_' cou |ln%ttﬁgver uncovers
theetktettover peandtcooliiley, ¢h meealihe ﬁblloEnSﬁetrah/I ifgcom the

uncJ st detdi sposed between a gap defined between
the outlet cover and the nozzle into a solidified

state.11l. The netallic alloy slurry dispenser of claim
20.1 Thahereknlicn dleV | svuenabbedppaseti ¥t ¢heimutBet further
contQVel; i s. novabl e in response to novenent of a nold

ass r%bri%/ abutting the outlet cover, the noved outl et

cover thecoai ngneﬁf@yetdifﬂf@nelrﬁeiadutmed:harlﬂsmTheoperating with

chdRhAl 1dC, aalrldnfnasﬂdtrarlxu%gsp%% f claiml , wherein:
in the flow di sabl ed posi'tio e outlet cover is

ToVaBIRE TG @S A VSR DA e ddsomsitlLic alloy

s1heso i ads eti dhiemdHe o@iﬂﬂe&t iGOE Mo 1tthe, r&\é&%, and
e outl et 13. The neta

outal eéoc ver co )é lﬁ g n% L p

al 1%y"~3 u]rr}%’/ ai PR6EIEFEPmSP | TSR Sh: ?ﬁE énergy from
theputregstldaver aiéeydeslmssl de=itrive «ﬂuspexsss@r bhodya gap formed
between the outlet cover and the dispensing body in a frozen

state.

21. The metallic alloy slurry dispenser of claim 20, wherein:
the thermal energy differential mechanism includes:

predetermined shapes of structure surrounding the outlet.

22. The metallic alloy slurry dispenser of claim 18, wherein:
in the flow disabled position, any one of the covered
outlet, the outlet cover, a molten metallic alloy slurry
awaiting, in use, ejection from the covered outlet, and any
combination thereof, provides sufficient heat energy which

maintains the molten metallic alloy slurry substantially molten
21
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14. The netallic alloy slurry dispenser of claim1l ,
wherein: the outlet cover is slidably novable relative
wo oobhessatit | et . 15. The netal lic all oy sl urryPCT/CA2006/000527

am?k?@ﬁp%?%z%%.cbghg%é lgg %Eﬁetthgngukh%. GOVELe dlspen51ng

udés: a shu presenting an outT et “Cov
bodsuy f ace which interacts with the outlet. 16. The
metallic alloy slurry dispenser of claim1l , wherein:
the outl et cover_js any one of a hot runner assenb

Y,
23 2 TRR itk Grett ¥oF ST RotdrsRfRTe g FifskdR 118 4 wherein:
nol ih asskebl 1@y nolidsgaledi ngeristi tich/. Theatet gklb&ed from

co@%AﬁQhS|uadﬁodlslngier Of Ee€|n1%im$§£ 18% EH? the outlet 1is

i Spensin Udeg" an axi s ex
SUﬁﬁmﬂxﬂﬁﬁhwghnOagb thve parhet iseldldidriedtsystant ithkl ynetallic

alIEyfﬂéfﬂrﬁP tihe %X'%apleeéwgghalkhg a&ggyeﬁluééyer and the

di ng machi ne, conprising: a base; arrel
%Rﬁﬂﬁ%%ﬁl?&FWmth the base; any one of a netallic alloy
slurry nol di ng assenbly, a netallic alloy slurry hot

nbi nat th
24 ¢ o 0er BTG WL IO bASE Anda SRETEFT: (bl FO§LRI Py Further
conhisiFeTser cooperatlng with any one of the barrel, the
metal Lhfephbox Sdddnp (! gbeg%m T0! Yo oldIfe e gl dify one of

loy slurry runner asse any conbi nat i
the r@r%lzﬁnsmrﬂ:mﬁmg the d?%tﬂeqrsuq@f%dyﬂ dréﬂ@naf@sembly, and any
conmﬂﬂaain,oramh&rémth lete ClQM_GJrlC&Q{J%[@énﬁglfWﬂﬂb\éé}tﬁ:lng relative
erein_the outlet cqv nfiqure

motist e Th THE RUFFEE AOMeCPRaRUGIEE CPyeTTRgen the mold
beunQﬂIqﬁfsﬂﬂ(ﬁmqmtnhg/qh@bﬁn&quﬂ.cIa|n118, wher ei n:

the outl et cover being novable relative to the outl et

bet ween a fl ow di sabl ed position and a flow enabl ed
25 pothei setaldiche ¥l 8ivaby edigpsnsesn,of helaim| é8, further

confviedirgpvers the outlet to block any flow of netalllc
al |l oy. sl urr) held beglnd t he covered outlet; .and

t e BRbIT; REPBLELHE ORGSR iEdveroupled to
the helicyteneti rigo b@ﬁ&lt anfll omadhtathahbi c ﬁhloyséjurgbe molten

h 0 T takbic y .
nedf o0 Ny HAgoNTLe, Ul O RERmALE B Phourier in o
substantlally molten condition.

26. The metallic alloy slurry dispenser of claim 18, further
comprising:

an outlet cover heating apparatus operatively coupling the
outlet cover, and maintaining, in use, the thixotropic material
disposed in the outlet in a molten state while it remains in

the outlet during the flow disabled position.

27. The metallic alloy slurry dispenser of claim 18, further
comprising:

an outlet cover cooling apparatus operatively coupling the
outlet cover, and cooling, in use, the molten metallic alloy
slurry disposed between a gap defined between the outlet cover

and the nozzle into a solidified state.

28. The metallic alloy slurry dispenser of claim 18, wherein:
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a thermal energy differential mechani sm cooperating

wWth the outlet, and maintaining, in use: a heating
wetdoeaiessonfi gured to maintain the netallic al P@FCA2006/000527

S|Qﬁ{ytﬂ%SPP§ﬁdeﬁéﬁméa b?%i@%hh?tth% %u@ﬁ%%e%dvéyfﬁs movable

and a cooling effect configured to renovi ng heat

in grRIRFNTT oRe t HRVAREAF| PE &l Moy Sslageeydel mPuditsmssddie outlet

covdr 2 @GP fdfeRbipelaeaibddie KukdRing QYVEfsaN eI the outlet.
di spensing body in a frozen state. 21. The netallic

all oy slurry dispenser of claim 20, wherein: the
29 1 H&rerate enielrigy aifderehtratl diegdarmseamanaot idies: 18, wherein:

pr edet i ; uct e r . ‘
PSR SRR O AELAE A GIEANE, e novane
in JeFRANSE Ytharwiement qhe fm%{d A saely gestaniory affiset from
thoMutofet oo raverad el ol OWdRlr COXRIrify MHd &hitlet .

netallic alloy slurry awaiting, in use, ejection from
the covered outlet, and any conbi nati on thereof,

30 prone destasliffé dledy helatrmhetiggpetsah gfiditimst 4 hevherein:
nol i | y st ant.i al .y, nol t enand
noﬁ§ %légﬁ§%%ﬂ#ég§%:%%%%ﬁ%{noéﬁg)%ﬁt W?1 e el%ﬁﬁJ%ﬁ%ﬁj
body. 23. The netallic alloy slurry dispenser of claim

31 1&naheded i d mitihg, fdw.df sahled, pasidd Qs heals, wherein:
remgved from conponents adj acent the outlet and )
outStieC8f 1ehe TGt 15s %L*‘?"f‘}&]r%nf‘]os}’a@&@ugh ned e tto  the

outdladt di fication of the nmetallic alloy slurry in a gap
between the outlet cover and the di spensing body. 24.
The netallic alloy slurry dispenser of claim18,

32 f Whcharetediprd Sildpy @i unmerd icalenssse ] \cloper dif velherein:

cauf ed,d1@ande - thedi spensi ng body, the outlet
cover, a nmol.d assenbly, and any conbi nation thereof,

t hé i Tier | 8tk ROS¥nBInPSsndviais i3y Pefhet veoHByesssface which

inteetamen Wit add efutdnrd t he outl et cover when the nold
becones offset fromthe outlet cover. 25. The netallic

all oy slurry dispenser of claim18, further
33 .coms |m§tmgL11a: da]slpa/nﬁlngrrhodiastmiserxg cHppdradirusl 8, wherein:
ORefat byel ¥e ceupked {10 Lhe dispensi 0g hady A0 ssembly, a

mai ntaining, in use, the nolten netallic alloy slurry
hoth gjurgezomaatidfed du ehihet ARy @atien i@ saist anmiodid yssembly,

a milld eyaweondidd@an. 26. The netallic alloy slurry
di spenser of claim 18, further conpri sing:
34. The metallic alloy slurry dispenser of claim 18 wherein:
the dispensing body includes an axis extending
therethrough; and
the outlet is aligned substantially parallel to the axis.

35. A metallic alloy slurry molding assembly, comprising:

a mold body defining a mold passageway therein; and

a metallic alloy slurry dispenser cooperating with any one
of the first mold portion and the second mold portion,
including:

a dispensing body defining an outlet; and

an outlet cover cooperating with the outlet,

wherein the outlet cover is configured to cooperate with

the outlet more than once.
23



10

15

20

25

30

35

an outl et cover heating apparatus operatively coupling
the outlet cover, and maintaining, in use, the
wa hiokoiasspi ¢ materi al di sposed in the outlet iPCHCA2006/000527
nolten state while it remains in the outlet during the
- flow disabl ed position. 27. The netallic aIon slurry
36 gi R iReta bkl ¢ | 2t Y S 1YY HEFSRIMAT I hElaH olR 4 efherein:
covtlﬁne CoRltilRg a@@ﬁéﬁt lusem;er abluell ﬁ@élpéltﬂ@et he Hle outlet
out | et_caver, opling, in use, t nol t alli
LEWTDY B %ﬁ‘ acpi?jg Cg ]ecﬁn FHAF o@?vﬁe?fq%éf%éﬁosulon
thelroLmh@tfblweil%amletmaamtzicmA ntle costoletdi dowek covers the
outfdl eq 281 o ke B & 1ldhf @¢ lﬂgtéwﬁ hag)e@ﬁ%&rgf held behind
claim 18, wherein:in_the flow ena p05|t|on
th%nﬁ@%ﬁr?ﬁnR#ti%FnﬁV§%le in response to novenent of a

”Uyﬁla&ﬁ@”ﬁh&mab@ﬁébﬁéd¥?ésgﬁ%bﬁt Qﬂﬁﬁrmuthftngg@%ﬁ1uncovers
et cover becom ng se romthe ou : : e
theraF e K By 8-l Ay %%e%%ewea?w%a. i 8y ﬁﬁél.répfn;from the
unquéﬂ&dfduwﬂehsabled position, the outlet cover is

nmovabl e in response-to novenent of a nold assenbly

becom ng offset fromthe outlet cover, the noved
37 ouThet Mededr i€ovaekriqyy & hersut déspezgerTint nelaihi 85, further
codAyirgdgurry dispenser of claim 18, wherein: the

outl et covei resi des éﬁé i de the di spenser body. 31.
The TERSPTSL BRRsove DS A o BReR T SR gohbetating with
thevhmrteiet, tdrel onddreta ioover, |£nsﬂs@ably novabl e rel ative

to at I}geagyl te %t T&%@L@lﬁd{ grtoalnllao]}/ntsgllﬁ rtYh di Seq:earh.sllc alloy

of claim erein: cover 1nclu
slughnt SFIPARRE) Wirtdsenttihey qut Ik et a:@velrtesursmfee V\/rﬂmh

|nkﬁr@§éﬁlﬂgtEfEE@to%bh%ﬁqu%d.Fﬂ? PELAG ﬁEEdenergy from
urraI |zﬁ iir of claim18,. wherein: the qutlet

8Yof SLURBY rRfinRg é%%%&ﬁﬂ%ﬂ &Phot gap formed
bemmmmerthanbhonét advelr ramdechgaldd sipkseriing &d®} din a frozen
St§$§enbly, a nold gate insert. 34. The netallic alloy
urry dispenser of claim18 wherein: the dispensing
body i ncludes an axis extending therethrough; and the

38 gultﬂ@tmét%laﬂ.l'cgr!ﬂ(im%ﬂ@ltlﬁ:@y Qill%&ﬂ{eql | & &%M%vﬂxwﬁxexem

. Anmetallic alloy slurry nol |ng assenb
corfpts ShRFmad mRsF Do diit idetsan tig la e rblaﬁg%a«g@w
t heymeids t eandl riedvedtRlgdd < ol |asd ity AirsRRRSEIng the outlet.
cooperating with any one of the first nold portion and

t he second nol d portion, including:
39. The metallic alloy slurry dispenser of claim 35, wherein:

in the flow disabled position, any one of the covered
outlet, the outlet cover, a molten metallic alloy slurry
awaiting, in use, ejection from the covered outlet, and any
combination thereof, provides sufficient heat energy which
maintains the molten metallic alloy slurry substantially molten
and non-frozen behind the outlet and within the dispensing
body.

40. The metallic alloy slurry dispenser of claim 35, wherein:
in the flow disabled ©position, heat removed from
components adjacent the outlet and outside of the outlet 1is

sufficiently enough to permit solidification of the metallic
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a di spensing body defining an outlet; and an outl et
cover cooperating with the outlet, wherein the outlet
w@owen 14838 confi gured to cooperate with the outPE&L/CARINe000527
alifan onee-B36.iThe Mgt | ieralloy shurry¥udispen ?@e?f and the
clai m 35, mhereln the outlet cover being novable
disReniing R he outlet between a flow di sabl ed
position and a flow enabled position; in the flow

PBRo Gl By 1 O 1Y BT P Gy Eurty FoRiMbaindEurther

corghrel sover ed outlet and in the flow enabl ed position,

t%otht%t_fl%%er s Pb%%aggueﬁ tOBST It +3 fér%yv one of

metallic on slurry fromt covered outI
= %ﬁlwm%mq@m Ry Qtkey WEpensermekd c@%ﬁ'@ﬁ@w and any
coﬁbﬂﬁiﬁ&oﬁxﬂﬁéiééﬂg tﬁbtiﬁﬁéﬁﬂoéﬂmﬁéb@ﬁbfﬁ Ed¥ing relative

nmechani.s coope atin th t ut | et
moYETTH a1 B M0 nE 48O U5t REarh g “BFY B0t Leonfgited ey the mold
beammes a»flfszdﬂte fmedral the @bt oyt sdomes:y di sposed within the

outlet in a nolten state; and a cooling effect

configured to renoving heat energy fromthe netallic
42 al TRy sl lisei gl o spbyrdyi digdgagcrorakdcbeinedh, further
corphel Hutd et cover and the di spensing body in a frozen

slurry di spenser of

stat%}. 38.. The ngta lic.allo
cl%i M FSOGHRY ePRIY 1 REAEABPNAPPEREEYY GPFFEtdnsly) coupled to
thenadmﬂpennﬂngﬂlhmay peedet enthnadnshapesinf s&eucttlie® molten

[ qungi ng t@eiu%w gfselmf?g cgﬁsam "'g[hg'w' Phe ;' WiYet in a

| spenser of Crarm rern: bf ed
Suﬁﬁﬁﬁ&ﬁkﬁﬂ1¥nﬂpkﬁﬁ?cﬁoﬁdki%%Vered outlet t he outl et
cover, a nolten netallic alloy slurry amaiting, in

use ct| n fromthe covered  outlet, and any
coﬁ%?n 61t ﬁeF@&F“’p?%%?ﬂ%sd%ﬁPﬁP@?énﬁﬁhe%%aéﬁe@éy further
comﬁnxﬁnngu ntains the nolten netallic alloy slurry

I nd n frozen beh |n
a%%§ﬁﬁ$% t%ogglspenglﬂa %ggara §° 7 ﬁXF Vbc&ﬂé}}ng the
Ou%ﬂqnr%PWﬁﬁ;péﬁs%nnqﬁnuﬁxﬂungBSJJMhEﬂEJrbherthﬂnpﬁﬁapmc material

dléﬁéﬁgﬂegnpgﬁbtwﬂ%légﬁﬁ r§”ﬁ$§@ehr@@éﬁgn%HEﬁg it remains in
acent the outlet and outside of the outlet is

th“:'s $5 18 erfty Ehddtth He"p&tab st imaslitdanon of the

netallicalloy slurry in a gap between the outlet cover
44:3?@6%2889 3 egfg1%1bOdg%ur¥%e§Q§ngg%E'k&ga'ioy Sggtr%urther
comprising:
an outlet cover cooling apparatus operatively coupling the
outlet cover, and cooling, in use, the molten metallic alloy
slurry disposed between a gap defined between the outlet cover

and the nozzle into a solidified state.

45. The metallic alloy slurry dispenser of claim 35, wherein:
in the flow enabled position, the outlet cover is movable

in response to movement of a mold assembly abutting the outlet

cover, the moved outlet cover becoming offset from the outlet.

46. The metallic alloy slurry dispenser of claim 35, wherein:
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conprising: an interlock assenbly operatively coupled
to any one of the dispensing body, the outlet cover, a
woredod/1as3enbl y, and any conbi nation thereof, tPEI/CA2006/000527
i ntgr | Ock @f&?r@igaﬂ&y $ W9 1’?,' aéﬁé(eoﬁ%gge%ver i s, movable
. between the outlet and the outlet cover en the nold
1D ERIPRIS D TR EROTeRAR § Hef cutmetd peembly barrming apffget from
thal oyl st Widvesl) spensesved sheldr Sovddrdd@iring the outlet.
conprising: a dispensing body heating apparatus
operatively coupled to the dispensing body, and
47 it anetiall i¢ mlbey shermpldissperetat oL cldioy 39 urwhyerein:
bei C i.ne i1 hj 0 {1l S i.al
ol Ten Cand e ron g Sl Aty o e MORAKIA by
di spenser of claim 35, further conprising: an outl et
48 copmes head1 - APPSRt ssuORer td el de Pl d NGk M5, wherein:
out | et cover, and nalntaln%na, I use, t.he thixotropic
mat &7 aPUG§50sed $h fife DutfePly n™Vehl%en stedative to the
outlett e it remains in the outlet during the flow
di sabl ed position. 44. The netallic alloy slurry
di spenser of claim 35, further conprising : an outl et
49 cg Tedet } e apblaratssuoperdgisranser oupldimin S, wherein:

OWH Lo O , el caali ks i n use, the nolten netallic
al | oy slurrﬁgd'sposed bet ween algap def i ned bet ween
\Y

t hé® ofittbt © YWnPHIREHIZA A nPBELSEoFPYPFi v tace which
intsdad et s 46 tiTheharetad 1atc. al | oy slurry di spenser of

claim35, wherein: in the flow enabl ed position, the

outlet cover is novable in response to novenent of a
50 noThe aesstendol yc abltay iyt clitdmansoverf, alsimobed wherein:

OWH&Lt oGOYEE RGRM Ngs offhigetodd ot t e it | £6nndf- aT8emb1y, a

metallic alloy slurry dispenser of claim 35,
hotu it g M HE ¥ 0f dtad B Fogaiori N ot Ie@ld assembly,
a mOMergdtse nmssddte. i n response to novenent of a nold
assenbly becom ng offset fromthe outlet cover, the
noved outl et cover covering the outlet. 47. The
51 et Inetalligy sl lav s dimpensiepafsad aifm@s imiddr eierein:
th tl efi GRMRST ALSI ut si di nser.. .hody. .
48%j$ﬁe %%iallié’a |03ﬁ§Pﬁrr§Jg?§%%%§er%§f c%%?%?BSFXtendlng
thegtihdidpghin@mshit 1 et cover is slidably movable relative

t 0 dHee cdlle .1 ARl igideidddan tald10y Jaray i SRESRY axis.
of claim 35, wherein: the outlet cover includes: a
shut of f body presenting an outlet cover surface which

52. A metallic alloy slurry hot runner assembly, comprising:

a hot runner body defining a hot runner passageway
therein; and

a metallic alloy slurry dispenser cooperating with the hot
runner passageway, including:

a dispensing body defining an outlet; and

an outlet cover cooperating with the outlet,

wherein the outlet cover is configured to cooperate with

the outlet more than once.

53. The metallic alloy slurry dispenser of claim 52, wherein:
the outlet cover being movable relative to the outlet

between a flow disabled position and a flow enabled position;
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interacts with the outlet. 50. The netallic alloy
slurry di spenser of claim 35, wherein: the outl et
w@onnef11838 any one of a hot runner assenbly, a POI/CA2006/000527

runnerc@ng { Qb ddl@&lbpéd rABWes; gat etl‘lélsc%t{l l[al 4 % covers the

assenmbly, a nold gate insert. 51, The neta

Ou%ﬂ%ﬁr?odbéﬁéhsépyb¢¥9%u9§3%eﬁhe¥e?nalﬂﬁ§ §ﬂ§ﬁéﬁmhﬂ}d behind
thdashiréred usles] e, aais ext endi ng therethrough and the
outlet n antial L.y parall el { he axi
o khBa i rrRntat PP hebh s “aubBebl $o¥er uncovers
thexwmmlstngo ehoti tr @n rerow ooty Metahlng alhoy slrery from the

undAsSagevay: tdierein; and a nmetallic alloy slurry
di spenser cooperating with the hot runner passageway,

i ncluding: a dispensing body defining an outlet; and
54 anThyt etcagaver Loeper alhfgy Wdikpehecutd et c1M@r 8bN  further
the out|l et cover is configured to cooperate with t he
1%t Hore than once. 53. The netallic alloy slurry
di spenksermal ehearoy52]i fifwereimial heeobdhetmcavepeh@itigy with

th I& r%rgﬁ |n¥aﬁr{& trﬂ ut Iret sb tween a fl ow di sabl ed

p05|t|on an OM/ena p05| ion;in the flow
di sabieatigssiefifmet tcrtelfoltﬁu@d dov eraigdhains e ttdlgtic alloy

s1drerplaideadsa fdiomief dmt addiedl 10y shdirden hald behingd
the covered outlet: and i.n the fIOM/enabIednﬁ03|t|on

thé oTitP et ovEef Shific 0BT HRED T TSROV HeY nPPah FPGRIY from
theof meiadllliicc alllloy sehuryyfrmemﬁ¢ecﬂngﬁxﬁkbdlnuthetgap formed

betguure Thepoetakhie %dv%t SAr&‘cﬁr ndi %ﬁ%@%g;sflglgre ?aam%% a frozen

Ther conpri si ng: herna ener
St%ﬁ%hanlsntcooperating MAth the outlet, and
mai ntai ning, in use: a heating effect configured to

majntain the netallic allo urry disposed within the
55 M TG b7 b P (S ShARIAsTH TF ettt 54, wherein:

conﬂmgmhthaireﬁﬁngyuﬁﬂﬁﬂﬁreﬁuﬂam/ﬁédnaﬁﬂymlﬂﬁdﬂddes

?:’tlé) lﬁ%t;%rr 1rpeed n;% gzet%%%edstruc%ugc%o sfuorrrg%q'l W‘?:%e outlet.

cover an e ‘di'spensi ng body ozen
state. 55. The netallic alloy slurry dlspenser of

56 Cl'I@ié'nn%al‘MlQ:r &l Nioyt rﬂﬂutrh:%; Bl sfeE Y SH fcfl%'ﬁrptS'Zal wherein:

nmechani sm i ncl udes: redeterntned shapes of structure
Surlrnouﬁafengﬂt% gifpaled position, any one of the covered

outlet, the outlet cover, a molten metallic alloy slurry
awaiting, in use, ejection from the covered outlet, and any
combination thereof, provides sufficient heat energy which
maintains the molten metallic alloy slurry substantially molten
and non-frozen behind the outlet and within the dispensing
body.

57. The metallic alloy slurry dispenser of claim 52, wherein:
in the flow disabled position, heat removed from
components adjacent the outlet and outside of the outlet is
sufficiently enough to permit solidification of the metallic
alloy slurry in a gap between the outlet cover and the

dispensing body.

58. The metallic alloy slurry dispenser of claim 52, further

comprising:
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56. The netallic alloy slurry dispenser of claim52,
wherein: in the flow disabled position, any one of the
weomened3vutl et, the outlet cover, a nolten nepPEl/CAZ006/000527

al 4,9 3 Bl Wi Y UG 4 o1 ogeea&b%qy 09l POEL RS any one of
covered outlet, and any conbi nation”t hereo provi deh

the #¥IRERIMNAREIBNIRE ML NEPYRBI 15 PP $$erbly, and any

cor:}mizaé&icgn ﬁ&}heg:ye@f Hr e subtsélgm¢1alhae/sémb1%rpﬁék¢eﬁ1@mg relative
roz ehind the out|et and.wi n the dispens
mo‘ﬁenéen 57 “HHe® ner al PI(E gF1 899 IF0Fr )?ué; fwr}{%nalrrﬂe mold
be@zﬂew\maf@mt from hehd | @we e ts abybeslr posi t i on, heat

removed from conponents adjacent the outlet and

outside of the outlet is sufficiently enough to permt
59 sofh@i fietatlilds ctlide FhvarYi digPempes) wkyclaim §ap further
com@t ety f he outl et cover and the di spensing body. 58.

The %et allic al JP h H enser of claim)52,

{ LT t PEFOEOHERY sPRYY aRCPRLBR| BERAZESERDIP TR T elGPupled to
the:ouiil%cértmramybmde/ of atlde diespensniggbodyn thseputtled molten
meﬂ%ﬁl [0 sﬁ%‘i‘ lkyelr%]dcgﬂXafﬁggl %ttlhqpl té’heg eg tlet in a

|nter ock asse preventing rel ativé nove At

sulpdiaidei ke ket Ca?Tdilt‘Wé?fbutl et cover when the mol d
becorres offset fromthe outl et cover 59. The netallic
f claim further

I di
cohpti Belg A EoERG] Af ety TeRerAs ayfar stedn 52, furcher

commelr:altng/:el y coupled to the dispensing body, and
MG 0. cbPetSpa kA MLLEDTBLALLLE A tyfgﬁ&l@iing the

bel ng contai ned w t st an
Ou st éi?‘fﬁﬁvdlatﬂ%ﬁ“awalﬂﬂé?%tlm M@altﬂtﬁy ’@lmcrtycoplc material

digHSRRNSer QﬁeddﬁﬂnéﬁLlﬁuétH@?t@ﬁm@HéEéFthT%gyEl%%malns in
cov ea ap us ope i v oupl i ng e

they {4 ete]t rkcéi}’e‘?l%gantglen—g%ﬂ"blﬁﬁ% qﬁ %Ssel L% t hi xot ropi c
material disposed in the outl et |nam)lten state

61 Wi g b L8HRL ”Sall%é}thJ];gf‘} ehlgk&@ng Palm 52, further

di sabl e position rcoar oy st urry
compiFdmeer of claim 52, further conprising: an outl et

CQUEI o GORd naoa@paea&wngpsbgswehg %g\éehttageﬁge coupling the
utl et cover, and caoaling,,1n use, nol ten et aulpl

oy LT ry2BFs n@etm?erénuﬁegaﬁ}%?efm‘?ﬁe‘ae%efnﬁééﬁllc alloy
sldﬂ".tey clitdeis b \ies tvash tdhegapzak€ihslobateekhdichieedutlet cover

andStt"ﬂe né)%?zlﬁ:rl%egm aléolC cﬂlélcgd Sslt%lrtrey di spenser of

62. The metallic alloy slurry dispenser of claim 52, wherein:
in the flow enabled position, the outlet cover is movable
in response to movement of a mold assembly abutting the outlet

cover, the moved outlet cover becoming offset from the outlet.

63. The metallic alloy slurry dispenser of claim 52, wherein:
in the flow disabled position, the outlet cover is movable
in response to movement of a mold assembly becoming offset from

the outlet cover, the moved outlet cover covering the outlet.

64. The metallic alloy slurry dispenser of claim 52, wherein:

the outlet cover resides outside the dispenser body.
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in the flow enabl ed position, the outlet cover is
nmovabl e in response to novenent of a nold assenbly
w@bawb116868 t he outl et cover, the noved outl et CPUECA2006/000527

5beﬁﬂ@"ﬂ@kéﬁffﬁ“afié&”éiﬁ%ﬁ&”&fﬁpeﬁggr13%*é¥gfm|§§ whereln

al | gy sl urry di spenser, of claim5b wherein: 1In
f1 oSl SHSHEF poeYeY oS tﬁélgﬁ}f’iﬁét MFARL 5 rﬁﬁ/]aamlé’q nto the
outtlesponse to novenent of a nold assenbly becom ng
offset fromthe outlet cover, the noved outlet cover
covering the outlet. 64. The netallic alloy slurry
66 di Bpemetrabfic|al w25 1lwher elispdrmenutf etlaiovei2, wherein:
reg{éj%@}g@icd&,éf}elr%mer body. 65. The netallic
alloy slurry dispenser of claimb52, wherein: the
outd eth ‘é%v@%fl $oslyj m%ﬁm@r@vaitet/ecp@etrhéurface which
intad®&ls .witth thwe setaddic alloy slurry dispenser of
claimb2, wherein: the outlet cover includes: a shut
of f body presenting an outlet cover surface which
67 i ritter acttsaMiitch alhieoyourlwetry 67 speresaretal [dlaiat |5y, wherein:
slyrd yog{:JsiQ@n%%Rrle g!; aEH{/S%*ne\mc?f ebngb#@ergﬁééft assembly, a

cover 1S any one of runner asse
hot et mamtidiald a ahdtotr mme'rergazaeta wgesrqrt,a aoiald assembly,

a nmasiserplos imgwdtd gate insert. 68. The nmetallic alloy
slurry dispenser of claim52 wherein: the dispensing

body i ncludes an axis extendi ng therethrough; and the
68 .ot eetme tsa ldl iigredd csulssitvarmtyi alilgpepareat |l dlaithes 2axiberein:

the dispensing body includes an axis extending
therethrough; and
the outlet is aligned substantially parallel to the axis.
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