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SPRUE APPARATUS TECHNI CAL FI ELD This invention
broadly relates to a sprue apparatus for use in 5 a
nol di ng apparatus. More specifically, the invention
relates to a sprue apparatus for use in an injection

mol di ng or die- casti rRPRUBChAPPRRAAE] IS particularly,

but not exclusively, applicable to injection nolding

a metal material intoreceegaryrrgipa nold when the

THIRt Qhkahtk Sni h c.state. 10 BACKGROUND OF
cion Prdadiyl ¥8LAL0L e ot HeRg ABP A SatteE &€ in

Irl?ﬁdz ENTLON Sprue bushi ngs
KAoWRPFR2 Y affore EBrebkiimily, the bucktdmn tleddtes
tzﬂﬁ%ﬁmapnpe@prgnsz—/ggzlm 1ﬂ'ﬁﬂlﬁ@h0@%%gbﬂ or die-
c er tm &, re

a CRRYTI EgNtpg ulc‘:qui sentl a?? x&,lltjglvely,

p%§§egb,b§8t$‘b}n g%rtgggogﬂe%‘%g eﬁa‘i?fé‘ar%aéﬁﬂ:ﬁea cavity

ushi ngs provi
oL 829PET dftPn (Hhe PaRmieralsyist ém of thaxwtkdpforstatieect i ng

at Ieast partially nolten nolding material into the

cavity of a nol e |y nmolten
travels from

sonet | C
Sp gﬁéeeérﬁka%m 5 %g’fz fqlﬁ}go RPRTREUT GEat walhilwebm thethe art.
FoE p Pt mifshithg Baek i entd taedaVindersitand i dinjAceRbs i Bgfding
Teflnekodys Hy picrably. BéeoCl@bykoagi Lt nalsynt DL, 15 0-

9. t Ne.nRDURDE NGohAL, S8R | nguefkﬂbw””fﬁge'(ﬂ,ggﬁggypﬁggpm

machi ne, hozzl e and t ushi

buéhlrn(ﬁs PO S EEHNESARPY, b?ﬁ‘é?%“ abke tmwchings nozzle and

the afeppery esywifers priues, malsl dfanddiett 169! g S’Déégfts L?e[:.eclally

motdn hedl ethg Aﬂé/ttﬁﬁbﬁsh%@of |t@1\g Q;faJIQ%t OF 4 %I al a‘ﬁ & at
0

|on

d | di f hi'n
le&soé §P££‘L‘el ‘l“o ten al%é“? Fi AFPE Pt &7} brd n‘abf—' elt,

in._t ru bus
‘f?lrserfﬁx?g‘d tFFoﬁ?‘F*Hé’% Fegélousking bekor docasubSAUEARL the
SPYYY éstshong aydlismtoThecseal tiydiofti admepd er nakalSi WAS tf%frléle is

ty;azretduupcz&e.a&@@ed heng€ 0sd oS a resul
5o 8L byl /01 5 flesllwgﬁg%@h FReGpbE g or
ectrical Ty Heat 8d>S THEhé er%nﬁézh‘ﬁ)p?ﬂdecthe sprue
s&lflﬁe fiuirﬁpgr ﬁh?l VOHI@xm@naBSy t Getdy I9PT, UBhere are two .

catganerab| y£ dhmdsot copi ugckaeps the material nolten
within the duct of the sprue bushing through a single

eat_zone. Unlted t at es Patent 5,884,687 issued on
COl:éa é% !te;, 1989 & 486t set Af‘éa(ﬂ?é’gs'aechotflsw weE wing ht en

matgrﬁ@ét é’@l %hg%rsg&'@g will esolidify within a portion of the
duct in the sprue bushing. The solidified material must be

removed from the sprue bushing before a subsequent injection
cycle. The solidified material is wasteful and increases the

~ cost of the pa;r:t: as a result of the scrap material.

Hot sprues, generally, are electrically heated. The heat may
be applied either internally or externally to the sprue.
Generally, the hot sprue keeps the material molten within the
duct of the sprue bushing through a single heat zone.

United States Patent 5,884,687 issued on March 23, 1999 to

Hotset teaches a hot sprue with a heated chamber for a die
1
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AVENDED SHEET casting machine. A feed sl eeve includes

a central passage for receiving a nelt of material. A

heater providing a single heat zone surrounds the

feed sleeve. One end of the feed sl eeve engages a
casppPymad¢hiiqui & feedl sdndva tarlhidage af obgeras fassage for
re@b&@@.ﬁ@datr&gﬁ;u%'ﬁ ﬁa@@fiépn af hEQ@ezSHfz%%lggﬁﬁ dggslré;le heat

zo%e % 58 g forns near a gate a
pushe Buri %g ?‘F\ Sﬁﬁ?’ﬂ‘?hg gf‘%cﬁg Phr 5ti6h feRd sleeve
engggrFcat i éﬁpl?ﬂfy i Af edtiicoi dprestaldr eand Uai t ek rSiegkesforce is
diPateali 6hBOI 8D psstish OafAHHéISE%éue 2004 tQ; g 10 2 piug of
y r [ e an ust a ot

sofaay gkl Dk Bk 20 BER S Mg L P, %?ﬂoaﬁa. AR
“‘0686199' o?r‘ﬁ?é"s FREPHY. tl’fﬁwépﬁ&ﬁﬁﬁl%’f ofuingegifian peeisgure.

" increased at the distant ends of the bushing to

UnPESY | @eaPDE € pheak: €REHGY  Rbgt SEANG, 0
R sate f or hte hlig %heast; thrgsalﬁ&% %ﬂ géhtelét 2000 to

Po‘]I':“ésses AP atlanFSﬁ Fidg” ?ﬂ?‘és'i 1&n hé?Ft ERptet 8“5h1n9
Repi Bl ACQ6ASE artre emperat useredusdgnyhetlent inodyl engt hthe
bughindle Imehimgbenr 51 oghes UBEf eifet her MlcreaBga RET the

Qi 3ephd C@Hdso%fv@hgléllscﬁé‘?g tig) %ﬁf'lge Qru?re feh ngntegg}({:gftz the

sruetlplnsert nbi nati on. w

?r aﬁtSI ﬁgon (?ha?ﬁ%ensf‘ﬁs t et urédl) drgtt rféfaé‘t‘f’tfﬁf-’e or
hepliRf hledsashe dprihe dinfemts endsbe COTiST Gld eth asttempt to
provitip ea Uibdorantt Rempalaz@ne. albhg chBt ghtdle | ﬂeﬁgﬁﬁn of the
puSiidd 64 angii, o \,Hl%oﬂﬂr Pelsy 2l o8t enperature — high

enough to ensure ow. A separate mating die includes

the 25 transition channel dovvnst ream fromthe sprue.
PCTheppt b itomoWe chiiirdél52i stac amitrfllol ed o rriepengdeidayhet a
sptle SRp Ua.nts@rf:r Q67 €= dnli nafBLAT '&xﬁlthl , tggp&tureﬁ:%SI H:%ltlon

Ch‘%g{ae[}hnel bt ed rSt atreas Patn n t f’t | ssued

3%Y5 The 36 gss n%’e i5F LRROLR e%%n‘ihe sprue
apﬁ’%ﬁfe%ttpoh% %%lsdseﬁ gdtsingiet hohfonmh shepmayi ziers: an The
matqmpedvéd tbhanectimn lienbehf acethetsmer Ael bt &h@élﬁ};?érature
hifOERRREAL 8o ({tnsaﬂé Rh SGE | OIQ nglag!agg ARG Igngieand W%eész the

ar.ti.cul a&ﬁ etvve a machi ne nozzl e and~an” ot

Crsitd P ST RBr TERMX5F oppE el owrwg “fangi tion
Chaméleél lisc cnﬂatlecrllﬁld iggePhudapiigotosf] tthet kpnud Nod UL zaN the

maBdidlainCyhd NHangal i GOrdnomeal, a first conponent
received in a cylindrical bore of a second conponent.

fit of spigot junction is characterized as.
Umr’f & ﬁﬁag‘-‘%l %asféap grré%?réljfl%ssd’ﬁiméén”%ﬁdbtﬁ%r 290Rf seethe

~assjgnere ofarhe apresgnitndimwaltipor tieanhafndaa spig&t junction

thatOrpaspeRe NG | MEFovedl f 8Gfhection interface between melt
chanmmel components of an injection molding machine, and in
particular between a machine nozzle and an otherwise typical
sprue bushing for thixotropic molding of a metallic material.
The spigot junction includes an annular cylindrical portion of
a first component received in a eylindrical bore of a second
component: . The fit of a spigot junction is characterized as
having a close diametric fit between an outer surface of the
annular cylindrical portion and a corresponding inner surface

of the cylindrical bore, the close fit may include a small
2
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40 of the cylindrical bore, the close fit may include

a small 2 AMENDED SHEET annul ar gap to support an
initial nmelt seepage, and a | ongitudinal engagenent

of sufficient length to permit limted relative axia
appwvknentgapi t bout seppasts e@n seabithgl Hﬁtspisg@bage, and a

1bﬁ@ﬁddl'ﬁa@r %iéb&l&%tl\c?ibs% s%@@k@f‘éntgﬁlé#g]ﬁ?gggg eer:Lt ]I:t.mlted

r";\'Hfgsol i Fedmovfela?‘?ﬁ% wﬁgloé*rtl &l l§€ép8§e5f3ﬁ%\’fn9¥ or'IFPé3 ispigot

J‘P‘Hétlsoﬁaplrogaﬁes RurpPargganent npublicadkbibenb® 4dAubdBf the

fio, BOszte|m&:Ir ak. aughkhtbghed aon sent e&@egof‘mdi:lﬁ%a molding
a

i+b pr; ushi A9 10 at__incl udes
nun‘oerl g% ’?%ern%a%cgg?mg zor%%s o# Hired ' ..
t her eal ong. Japanese patent publication 2002-059456 to
Eongen epatnt gebticdeiomra machine7mezzie BoekHse aM thy |
@otRtal BRI bkt am 135, L Lydgs g structu
p Ptk 1%51 @éﬁclﬂ%eg ?dmg}é Sﬁﬁlﬁ& %Pﬁhlng

r trolling the formation
bI‘%ere E d%g RunBEFooF 5 obﬁ*ﬁ%‘% t"r?ni?ﬁegm @ﬁf‘-‘ée configured
thayeadapds that result from poor thermal regul ation
along the Iength of the 20 spree bushing, with only a

Jaiﬂa%%@ t herdml t tégﬂflggﬁ&at 9290500 I’ét al m nﬁ%shu d‘u gt al.

Ondhtl ons. o teria ovv| n
d555&* SPr U@ IE)usl}nnﬁg Doggre kAt Whithhat ‘ﬁ%t%}r ﬁ‘t‘jﬂémq system
thate ripgluéent prolStrvaturiedfent eehtiroliheg t hbe mibrmation of a

calégplayitmerefin.mol ding material in support of the

ol di ng proceSs, it is not 25 possible to

i ndependently thermally_regulate the junction -between
THE&EEi ARG nRI R n9& PESRPBRRAtEh &Bove SR Pegarhts dhat
regpit§ottrPun®Priesn theomehs wpgubatrigini addlomgs adle agAgREt of the
sprokdighingf ewigh bRadkage sihhee! eRkARS Ofod®! didiGatea to

meﬂﬁ'ﬁgﬁhﬁlﬁ LEn8" oL Aord MIEE R PSS e e owing

oys, such magnesiumin

hﬁf’ggéss heq #PTH t RBSHEXEI bi (795 BFamplfhi dwhkHe the single
thgmpaht cohteell oxbulat fedicites] evat etk ptiveassi Nfegulation of

motlﬂﬁfﬁgrla&wﬁ%l Rur tshﬁborttof\oﬁﬂéj A 48 'E)?Q«J:e.esg oﬁt is not
e

| o ed, t ur e ontro al ong
po@é%iﬁ Tt %gh% St ?fé 6’ cﬁﬁ?i‘fjésrtepr ESBF emgnction
e§UEﬁn dga‘}}ﬁ’d’eﬁarléblcéaﬁ@? | A BengAperat Us exre@riradcesth a
spéontr dunspiere pkog ehenpat i:0NrelWapeO\H3a, @@1%@' molding

mal@é@ﬂ@ﬁsurégkmgg)(' bfﬂe! tiea)%“é‘c_% heJse pﬁgpélﬁ{a r %a@ggs t 0, Fh of

wn r r r
pa)S_H%guelOtl blclolnsz ls-mo S oclélogsu a }.altgll'-lz?: Eﬂ?loye& such as

magnesium in a thlxomoldlng process, due to the possibility of
rapid and wuncontrolled oxidation at elevated processing
temperatures. Further, it would be desirable to provide
localized temperature control along. the length of the sprue
apparatus to counter problems such as undesirable molding
temperature variances, control sprue plug formation, or provide
general processing flexibility. Another problem relates to the
susceptibility of known sprue apparatus to  permanent
deformation due to longitudi‘nally applied carriage force,
required for the purpose of maintaining a seal between the

machine nozzle and the sprue apparatus, especially when the
3
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deformation due to longitudinally applied carriage

force, required for the purpose of maintaining a sea

bet ween the 40 machi ne nozzl e and the sprue appar at us,

especi al |y when the 3 AMENDED SHEET sprue appar at us
sprusvagipanetiuat 13 heedigyedoper ahé nigidre mperatingstemperatures

réfidiede dokOfnli RbXOT®L € NEhdIRENEHT Uy %Qr@ a&u' Yhe sprue
cons a ong its

ol oS BLUC - PPAT ALLS: o Us g L SONSELAL NEC aliong LS e

ength bef'vveen t he
a&ﬁﬁéﬁeat%%zzéﬁd pRdt ﬁé’reef‘mJéil@gcomﬂae'@é;eé warder ishetherefore
caffldseddcatdémngeief appei e rectedgd high Eﬁ%ecﬁ&@ hiiRgh the
Sphue r <Susceptibl e
permanlelﬁtylee ep[gllréna Pg% ?é%%atc yg ‘fsé’s‘? | oﬁ‘IL ° FERgent
dfRAGEL O c oS PRuct i, ‘F‘P\"@’rﬁséhﬁ‘ér @Gﬁ’st reRet i eﬁsof siligader
camtrechpgar athes smraiﬁxdemnatsmitcnhefﬁ onNiedueO ipparatus
prQﬁftlhesar&d dherefe acdRtbrint §E}{m| aﬁ&sgﬂgﬁgf re a fast

bet en eaters rOV|de ong l.epgth
ehet \Slg[ apparatu 8’ g ﬁegﬁ% é’rﬁﬁf‘e‘?‘? a‘T‘l%}E’t Hitye 1F§gth of

tbﬁel%Pr“&uéppa%?u%nétl%efih%rwm gladiegdal owiihbiesi iabl elt
duyaitocesst fdrstheat | phsplidiat reestdd frbOMmbhgs {4 RL | BRocess

fl‘r&Qngbf&H Oghg régﬁyt‘? EL&QS lQé kfggzgytgil.osrg ent Lﬁ?%catlto& of

riations, in sprue 1s
SHERE e ThelTAARA G0rat MR R L
Plugaf Mghr el rtrSUVMARYtOF ifdieduVENHHENmhR aefulstion and
med$PeBinef1 harpaesefiod nvention there is provided a
20 sprue apparatus that connects a nelt duct of a
mol di ng machine nozzle with a runner systemof a

mol di ng appar at ~L‘x_§ SOl FHE INVENTRONS | s confi gur ed

Int e férsecsineed of the maéshntg iappaf BdruS:heaed ikNgloEREed a
sﬁu@oéﬁﬁﬁé&@n%ﬁﬁtoeoﬁﬁéﬂg %.Cﬁteﬂ: &udd rc?ﬂ ng)ldln machine
no%g%lgured to forma unc Lon W %ma ementa
Shnettion 25 terYEEE™0R t‘ﬁe né‘pl?éf?F%S | §prue
aPBEE?t’f%dts ERpERETeq HicoBghr ¢4rel vepr & hmammggf ppPRratus
anttheirfdlugesernd toz#lsecomtbaridn Aneérdaowl GtcoNNEEHEON end

cohﬁiﬁiﬁeﬁﬁ ec@tfcirli'he aseJQMLQHdwfﬁpfé gé’gnpﬂe&x% %9)( nz:&mectlon

ement ary connect

inkHELLON W 1 2 corl e !
the d g gﬁpaIPaa‘f % 01°%%dfinect | B ‘bf dPﬁE rf'é’lai‘: d’*ti‘iﬁends

thﬁPFSFF‘ttH@ sprue myprhnaiiie fragy sthemfiffhe opt re apparatdisnd,

anflua tield icoahedesortl intettfabd tat Qhet HekdM JHAJBLAE ed to

fogﬂnsgos_j%gc@i&pgwl t§pEPﬁ%h%§é9n%%§t¥uébnﬁg taf%nhelr r@arf%(lce on

ones

ehf o1 Biii AoBREE R IR G RRPEE IS H GRet HELpUApR@th the

~mold runner system. The sprue apparatus further ~includes a

plurality of thermal regulators, disposed along the sprue
apparatus, that themélly regqulate a plurality of thermal zones
that segment the length of the sprue apparatus for the purpose
of localized temperature control of nolding rﬁaterial within
encompassed melt duct portions. The sprue apparaﬁus may be an
assembly of components with a Jjunction between niat:ing
components. Further, any junction may be thermally regulated
such as to enable a substantially leak-free connection between
the machine nozzle and the runner system of the molding

apparatus.
4
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of localized tenperature control of nolding materi al

wi thin 35 enconpassed nelt duct portions. The sprue
apparatus may be an assenbly of conmponents with a
junction between mating conponents. Further, any
junction may be thermally regulated such as to enable-

ThR S&bﬁh@@ti@“ Yidt@akateeeo£onnect ign, bet
e sﬁen&of %ﬁ?gknﬁu Inmay be

=B pa o € g e e e T e PP ORI dint Hpd tea

QﬁFeFH@“§§ﬁUé appaPhtus nmay be configured to conplete
a spigot junction as described in United St ates
ct of, the .present

n ry
Inpﬁ&geﬁezg ng’é;eecr%é %IfSQhII?OE?QQé 1nve 1%;'1 Ot%hegontlﬁ OPFPHbded a
mEtES 8?8??9%§%ﬂ9bﬁﬁﬂa??BPEEaEﬁﬁhﬁﬁﬁﬁg af |$REUEOANBBLStus
thﬁﬁeCQRﬂqcﬁﬁJ@beoﬂEEmrﬂuﬁu oé AozadiEnal hbzihe wilthN€he runper
sy8Sy&h ewrof a a BRHEhHY PBRASAIAIS, 1hEOGlddN guléﬂ esééﬁ’s o2l

cohbidaonty aycLasa, fluealpin ol Lherfel concs Thal

gn'ent he Sprue appara
apB"EB t’fltﬁjr?%?gn%n%t%rlﬁ?ﬁ@ t#He mal) reenfligugisgf one or more

theepal atdomd athes t Bmpercgulineihng tade keasératursUlfehc Ofeast a

subf€r pbeir ahét iﬁl@i;"ail:qﬁf gy fé‘@?:gé’l Qegeél ' nc?ptf{%t I rE{ting
ng,.o r nt.r,al | er r.drivi east a subse

ongf Ex &ogg Sﬁ&? o lerre lfls tgir :Sva%%e%lg ]2 é’rm”éibéle&r é)f the

thFE&%’baﬁé"fWﬁFFhé’?Pe r 6BPR cEPReTAur raFeediresk ifirom their

regpeUyivantbewnth omsl dhngeqseness. wibk of abakiyy ghfess.
met hod of controlling the tenperature along a sprue

tus rth udes the step of configuring one
Pre? % %Fu@gl#?é % ??ﬁﬁ?ﬂ%lifgnggeaEEQPQﬁé%HfQ %long a
Sp%‘éﬁlqpﬁ’@ri%ﬁé fuetthereppohpiss edeas hee hineondzgheing one of
the opheeiliiay idt e:ll'fe&ﬁal aRdnds Nt 4 gé’%lepcgéélqg.gatzoﬁe that
enédn{p%tssggd O gpq’llé%z pégr%lec ion elrn a melt
F ceaT%

du%rg)erat ure at t € nozzli e connection I n

NEATRBAT Bl PwStherdett ithG  sBrwR B@Parﬁéumuﬁmgm the
tepparatuar Wi |the2Shosiziel tcanseasign nhitdrdiapend st Bintained

bermi dithg Made@binly WhbdiHd tdie nBlst mgyﬁingﬂorn{dt%l%lgﬁ AMile
smqa%'ah@gugiy Cn?efc’%tg%nirelgptq{ at I’lgh?g? gml'ﬁ_teﬁéagnxvélta'flnt ﬁ.@e melt

I ncl u
d“cp‘i HOZE-0F BF ?%r@%ﬂlrfénegog%ssau@oﬁmemwga z@he, method

may odartder adiraderie t hite nozzbe sealddidiz0neng Wiekei Bt hgne
pluhdifg J@t ehdada130; Mdi fs an %%quﬁééﬁ% ngé)xrle ,ducﬂbcated
adﬁ%reh'to@hésngﬂfg %ea?lgngt zgn wherein the molding material
within an encompassed melt duct portion is maintained at any
desired processing temperature. The method may further include
the step of configuring one of the plurality of thermal zones
as a cycling zone, located at the second end of the sprue
apparatus, for the controlled formation of a localized rlug of
solidified molding material in an encompassed melt duct

portion.

An advantage of embodiments of the sprue apparatus of the
present invention is the thermal regulation and contrel of a

plurality of distinct thermal zones along a sprue apparatus for
5

AMENDED SHEET




10

15

20

25

30

3s

desired processing tenperature. The nethod may further

include the step of configuring one of the plurality

of thermal zones as a cycling zone, |ocated at the

second end of the sprue apparatus, for the controlled
M iGPARLDE bhe andlobiali redepiay 0f @f selkdifieh i g reg
cdiicRaitakei BnanNpBHEPEPAS oftion,. An
Tr?edvgrih?gfigf e&bggiﬁﬁ%t égg%gntehéé g%ﬁ%"ertgpapa“r“%ﬁ}_§‘gofprt°ﬁ’é’ss-

present 1 nvention I PRt tHESTal "PEgUAES oRrariie thermal
LEREESPT 0P L aSP Ut Sunattiibys of oxdi etdurthgt BerdBla@N@%aling
caineng; en SPOYBVARDArNAIS h9Enins AVNER SHERT tne  mo1ging
aqggkggggnlng the nolding material in the nelt duct a8

lesired tenperature and physical state to support a

nol di ng process. The plurality of thermal zones may

Angltbgrpa@mrdagteheflrminboﬂageﬂ?g ioFn tBb §§hg@taﬂpgggghgn§f the
pregeneNsakddidoa kel La ' 5 copnecti on between |
op'éggtp;?%hti: ne no%lgehaﬁggﬁgén%%l yEs g@%ndr &8, “Anbbfiefioh
advant age ot -enpbaf mERTE 61 thee §gf—‘u Bppacaiasnoldide of
MAgResEt- | nbenedidud ax . dyndbeeaisonfdogpoathed, o e VeRk afprue
apbhrahigmay bopamidang ihenpet ab i e 'S Lot 1o L08 saq0
fobBbXxotropi c nol ding of magnesium In parti cuiLar,
~vul nerabl e conponents of the sprue apparatus may be
substantially isolated fromapplied carriage force.
Angthew Advantade apt agrebolimemitedpfieths sdrueh@pSPFatis of the

prapoar atugentidoheis PraSebrdiLeBhi Y i $ EDSlPr(gOVizﬁxiagn that
rols the forimmation of a

coRfr [ e that . co :
nol dﬁiﬁgg&%%at@grl a: .%r?' Eg ﬁsnel_a{]‘%%ﬂg FPEGF 1 2bmirgl usqghefor flow
RVt ng TmecYLicen A df dnnfdonred| kedl suntrollbat such
thathetbézeiok wife tily ethpebqEdigpiny ofs ac£0BSIEMENLLANY ang
miledll NBIR SiZendNd henese there, | rocess, . :
shYATiatigp from shot to sho?.g fre” | REGTa, v aag tharn £rom
found-particularly useful. when nolding wth netal
al l oys such as with magnesi um based alloys in a 25
The hixottépnc has abeen Nfaind NpHA AN a D) FhdE Y SHEM moiding
wit LROUOD hi1dyd |5 UBDELALROGLRAL IhG concemt Ls ;)
e %eloﬁigg’gp cabje in any 1ol di g _syLétf1 1 | 8H_ a a
ol dirRg 29 ot | 3P plaisddicpedodfling sysdany pathoadhyit
wile Peetnervioodo tet | Ve yodnzept bé dvi RAyBRbEHR cable in any
mo IBERGREPIt LN 16 wh £ DRAWINGRg material is plastecized or at

least partially melted prior to delivery to a mold.

BRI DESCRIPTION OF DRA! GS
Exemplary embodiments of the present invention will now be
described with reference to the accompanying drawings in which:

FIG. 1 is a partially cut-away side diagrammatic view of a

molding system including a clamp unit and an injection unit,

that can support the Present invention;

FIG. 2A is a more detailed cross-sectional view of a sprue
apparatus according to a preferred embodiment of the present

6
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Exenpl ary enbodi nents of the -present invention wll
now be described with reference to the acconpanying
drawings in which: FIG 1 is a partially cut-away
~ side diagrammatic view of a 35 nolding system
INYRRPARN -nGha ebarp apphraend arowonjiackian wWthln thdao1ding
sy€edh sifppact the present invention;, FIG 2A is a nore
detail ed cross-sectional view of a sprue apparatus
according to a preferred enbodi nent of the present 6
FIGWVERDED SPEEPL nFeRei drtailvel sproe- sppdoablisvEtOWE the
spiiue sipbaratididecbbein®| b ng preyet 88y nlikGrede & ?IGZ. B,
is another, nore detailed cross-sectional view of the ™’
FIGS pr.ue a%)arat us according to a preferred enbodi ment
of “Firé& 224 Plefed wiew i uskprbteg theowombburstt gairng of
the kereenperruftupartsowiing he appuerapRAr slsd A&ER! ik Nfrg
2B;to a preferred enbodi nent of FIG 2B; 10 FIG s 4A and
4B are perspective views of a front housing of the

sprue %Q{)arat us of FIG 3; FIG 4Cis an end view of
FIG-Fe4fr Yo ase RproPertdvedpiewd HFRGErdt: it®w@ing of the

sprgrogppaedhisonal Fri de;vi ew of the front housing taken
along line 4D-4D of FIG 4C, FIG 4E is a view of the

prcother,end of .the front housing of FIG 20 4A.; FIG
5A°T s % PerBReti§ ety bR bFonh hivsdngaef vGeniadi ment

of the front housing of FIG 3; 25 FIG BE is a
FIGsetlional cybewv ffctlibBaalloysad g, @y Echhé’Aﬁ'roEItGhO\Fsins a

takbh OSEsrREaEhanab.. iy a spree bushing taken alon
l'ine éﬁfg (:)Lf FI G 3;%\&,38&%[ é?@'? is a perspective view of

the cooling insert of the sprue apparatus of FIG 3;
FIGE| & & Psvasw eifd theewtbér tdrel ofokhageidigehbudind|de rig.
4a.when facing the injection unit; 35 FIG 9 is another

end view of the cooling insert of FIG 7 when facing
erat N, ! ¢ e v

. 1S a perspective view of an alternative embodiment of
the front housing of FIG. 3;

FIG. 5B is a sectional view of the housing of FIG. 5a;

FIG. 6 1s a cross-sectional view of a sprue bushing takeﬁ along
line 6-6 of FIG. 3;

FIG. 7 is a perspective view of the cooling insert of the sprue
apparatus of FIG. 3; '

FIG. 8 is an end wview of the cooling insert of FIG. 7 when
facing the injection unit; '

FIG. 5 is another end view of the cooling insert of FIG. 7 when
facing the moild;

FIG. 10 is a cross-sectional view of the cooling insert taken

along line 10-10 of FIG. 9;
7

AMENDED SHEET




10

FIG 10 is a cross-sectional view of the cooling
insert taken 40 along line 10-10 of FIG 9; 7
AVENDED SHEET FIG 11 is a bottom side view of the
cooling insert of FIG 7; FIG 12 is a
cross-sectional view of the insert taken al ong |ine
FIQ2-U2 ifsr anb&ttom Elideandew! & +h3 lc:§oi11 ol%%e gcgfg;% 7,
Vi ew of the insert taken along line - rom
Fn%é AVENDED SHEET DETAI LED DESCRIPTION OF THE
éﬁEﬁﬁEﬁ) BAVEDISPERTPRY ! AR SehBédEReninssfrtt hekém\adoigon ine
12112 deswrFped IIn Bhd context of (and in situ within) a
typical injection nolding system 10, as shown in FIG
The_injection polding system 10 i ncl udes an
FIC;Ln écfll Foh T uénosts_fﬁc':é?fbala "gle&'nﬁfuﬁi“% ipmerthaker édphgnline
13‘131# tre® PFHcddses nolding material for injection into
a nold. The injection unit 14 includes a franme 32
that typically supports a housing for 10 el ectri cal
conponents for machi ne control and operation (not '...
shown), as well as a housing for a power pack (not
shown). A carriage (not shown) supports a barrel
assenbly 34 that includes a barrel 42. The carriage
is novable relative to the franme 32 by actuation of a
pair of carriage cylinders (not 15 shown). A screw 40
is located within a bore of the barrel 42. In
operation, the screw 40 is rotated and usually axially
translated wwthin the barrel 42 by a screwdrive 36 in
a manner that is well known in the art. The screw
drive 36 may be a conbination of an electric notor to
rotate the screw 40, and 20 hydraulic conponents to
transl ate the screw 40 for injection. Persons skilled
in the art appreciate that a conpletely hydraulic
drive systemor a conpletely electric notor drive
system coul d be applied to the injection unit 14.
Further, a single stage reciprocating screw injection
unit is illustrated, 25 however, persons skilled in
the art will appreciate a two-stage -
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injection unit nmay be used. The clanp unit 12 opens,
cl oses, and applies a closing force to a nold. . The
clanp unit 12 includes a stationary platen 16 and 30
a nDV|no olaten 20 nDunted over a frane 18 and a

AR Goragichitrieme " the 1ﬁ{r@ﬁﬁ1Qi'ﬂiar1)§ I@l'e@&@ﬁbélcﬁ context of
&{Cﬁt |no L e I | Ve ar e
{ A0 B @Lgﬂ‘) tﬁ&:q.cgl}'] 1g OH‘P§I&¥€% %‘fSt%l]-@h' as

i nt er.connect ed tie bars

Showll LR 6AG - Aflrst rmld hal f 24 |s attached to the 35

nmovi ng platen 20 and a second nold halt 26 is attached
THeD 1&ﬁ%ct§bﬁt L TRY pg}agt%& 16 sRereells AKILIRd NS ¢ 14

%rt Ci atg g? he e?) unit
ab‘f‘. rveT‘[&?u’cn3 tc}sﬁpll%f@%emémﬂsees #91lding
maﬁ’ﬁlréf' cI Eerp idviegsien antenbi mmtlden oOfheel btjedtioMOLGIit 14
ingidded AVERDER: SBEEEH&ydrwllcalgpm@ageggg LN 4d&ing for

eleeBtexd1 Of:oﬂﬁowl Ay rﬁe{?h)iggr %Bhgrgp ﬁ'gf) ¥1§%€1% elnot

nesium chips 178 or ot her appropriat e
y 12 g i ntd ¥ Ba phelPUFaBT ahtr N2 tRISF PREBUGhot esltbwn) . A
carRidEt 18wtof Sbawm)sl APpoThe STr ewr46li Sadimdtiod t9 that
incongey adb«ixyg materirab &4:9Mabhe;sf ey 9a
frajngngzthg, bgég@‘; 4% JQast checgsval ve 46 atﬁa'ﬁﬁe Ehdhe
<n9f_screw 40, into an accuml at FeR~ Yt %él’ﬁtdetrﬁe (not
RE4d" of ﬁf’ereb“’ard'lﬂellsaﬁﬂce’?tr?df WéRhinfa thpren@fzkbe 48arAsl 42.

Iphergsrthrn0 tbaveypsewattdriial fotaacdhearmr cuwny it CH}clally
traoaba B2 aldhAnzehe Wrell 11128 ﬁc%eWcé&q MRVES 9@01& h' Ne
enbbesbackel 425L0 agouml ol shot of Jeteria

SUfficient nacerial Kas 6een E%ﬁvé?’é%w e tHe may be a
COURTAMFCR 1 Un ForRlesEria BpkRT ofo mertertiealthies sicmpeciied and
hyfmgl ichearglodefds 26 thieughea tBRN HEr &P PAF S i Rction.

PekaSﬁléé til s chij egtd 0y, Eg ?%&ri{vélr’l CO\?Vgtr gatq%{?&etely

dri Ve, 36 fQrces screw
hyé‘cﬁ(@wc daxt her ety % | S8t @ t REPIfEY| ALerFohet Retor drive
SYHfifdtorez éﬁ518?d | R Fhehé net i ethrough 14n0Z #uetd8r, a
siighec le tagkveedipppicaveny Ssdmie i hibef J_rdﬁmutlll W glltigx%lﬁra ted,

o b
howdle:, §E:E§J>n|§fésm|lle§ L'i‘ecré%f\é"ﬁ 7 lagﬁngrleot[:]g%r%\ére'tgp gbage

ers 44 are place
ln;ec lr?%zu?’etéf?y( @eus‘?—ﬁiﬁ 2A) to achieve and naintain a

deS| red processing tenperature and physical state of
The g anp| 6 g l’mto@éhal cih@sSPae ﬁﬁﬁ@@@tél lcgsahlaeforce to
a Iﬂﬂ%seml‘hbngfgﬁlé QHU.ltS l%x%qgiuges a stationary platen 16 and
a moving platen 20 mounted over a frame 18, and a clamp drive
{not shown) for stroking the moving platen 20 relative to the
stationary platen 16. The stationary platen 16 and the drive
are typically interconnected by four tie bars 38, only two of
which are shown. A first mold half 24 is attached to the
moving platen 20 and a second mold half 26 is attached to the

stationary platen 16.

Persons skilled in the art appreciate that the clamp unit 12
can be driven by a hydraulic drive unit, a completely electric

motor clamp drive or a combination of electric motor and
9
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25 with reference to the embodinent of FIG 2A & 2B

The sprue apparatus 51 provides a connection between

a melt duct of nachine nozzle 48 of the injection

unit 14 and a runner system (not shown) of the second
hymehdl haldomponedbe. sprue apparatus 51 is configured to

be received in the second nold half 26 and 30 incl udes

a nozzl e connection interface 94 at a first end
e i gttt ‘P%r ffa FEELReY Whdrohr et Bekhirer ysystem,
magoesiant idviosi AFér bacetbér tamprpehhte mozalial 48re ffé'@' into

d u e Lys ro
: ﬁﬁfiﬁ?l??ls?g% e O A desFi B
3

Bt 8 F AL et 93 %t FPhRt c%‘ﬁd“é‘ﬁ’&y‘ doddipgnieeriied tfgom the
feedr Hizrgtunéli edonpt kha banpilenent pagtcanneedk omlve 46 at
thé néed f &g es@rew he se&%dlﬂmi Gahalckudf149f0:C %1?_3@%0?'2?%50 the

t, runper s
i BB e A ST T e

S JGEE i éasgea aP%‘ﬁﬁ“‘tlﬁ'él@br genepphratusiozEle 48,
th@ haquvheq’QTthqesr egulkatvel thid0 thbubattdly €f ddhefdRlnulate a

sh&@O NS rﬁafl‘ﬂirl%@g'Te%ekgﬁukgﬁgf&@%gggg%éfrofég l:;leeé'x conve?ed
o ARTRALERP% Sa U1 B ohaed: PaFSeithiie injected

nper at ur e
m"éhc%ﬁ?p&@é@dzﬁel %6 deRetoysdr Bi onsue Hmwarsprae aPparcatonlish
thmw!blecamoasstenhyglraﬁlﬂﬂl’mﬂﬂ&lﬁbﬁ Wt Bofew Jdiekl 88 forces

sciel Ween f@ﬁv&f‘& Q%Fggagntt%ﬂe Fﬂ;kglté{q €ina a@%‘efég]yp th LN IBY Py
ma e R e B il a B0 O afe Pan BbPushn pAad througn

substanti a
nozrdehitfe nS’é?‘F]é VBl h (6 pEeremtemateysabnfoim tlewieg obdck

intwol bhhalf 25. whhie camrecidew |40 eff ag81 49 E\Evééﬂefomard
HeJE@:QQ' e @LQéleieLaé@d' ﬁlo&? pﬂéjv}!)a%drer% by a l %9%2 Thgee

Surface I ndrica 2exX en
FIg unc?~ I on Bet ﬁé%he‘t"ﬁe "i‘f&zlt@%ﬁh%ct?on‘ieﬂﬁe&f acecedsing
terprgatwes corvhebybénal e tertfeacé 48e ofoldiegnmatinial . nozzl e
48 includes a small gap into which rnlging material is
% ang s sea e gap, as is, _,
o oR Jg%a%%%gs r(1"|qu0'?rLEl %E%Ieg% Ner ?nrégufgﬁf"f‘% fied
“’lt?%a %SF?]%CEE hie® t enat OFhEI‘Fun%Ql%nz%el dthe heprue
apPREaEys nélpcxilmvi@EStms wrohgéatg onmebetivioa. AN {1 ¢ haact of

macAb i@NGeIE 48t Re %a&@ﬁ@&@ﬁt ﬂﬁlt'_sl]fé:az{hd %i(%@:tng 9 System
(no@ogfx{»ﬁ'ﬁ ng t selccnsléln %gq'gxlﬁ on ae(-: Zﬁavr\cﬁ-t,xe apparatus 51

e 48 or he secon
is configured to be received in the second mold half 26 and

“includes a nozzle connection interface 94 at a first end

configured to form a junction with a complementary connection
interface of the machine nozzle -48. A melt duct 89 extends
through the sprue apparatus 51 from the first end to a sacond
end. A mold connection interface 93 at the second end is
configured to form a junction with a complementary connection
interface on the second mold half 26 for connection of melt
duct 89 with the mold runner system. The sprue apparatus 51
further includes a plurality of thermal regulators, disposed
along the sprue apparatus 51, that thermally regulate a

plurélity of thermal zones that segment the length of the sprue
10
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Preferably, the sprue apparatus further conprises a

sprue bushing 52 housed within an isol ating coupler

53. The sprue bushing 52 includes the nozzle

connection interface 94 at its first end, a first
apRafladrisng lc apl sheconneese oof | erifiazea Zamﬁ)élraa:@re contr01

o Prouxidiinkyy mk@et 8 RGAZIQ CRRRE r

sfiEld dulea 82 exlends, Lhrou ﬁ%ﬁa SIS bR RS me
Yirst end to a d. ©2A §é’8‘8ﬁﬂeﬂts with a

Lfrg’éﬁlé’flu F?ﬁ‘“d%%‘bl’é?t%n%‘m%wntm eFlader74 anyatjiuhReion may

bes edenthadhyl. rél'diaaftleﬁsguaﬁdassg@@r@idbi@l at fb@igs&ﬂéﬂl 280y leak-

Igym;eoqlg, t 2 and.74 are conf) gure to form

* 0| ﬁgtg %%ﬂ %t{vﬁe%conp BrEiiary PPFEe ahll e8dofRe runner

sysg Fﬁ‘e ﬁ&co%rfﬁ‘éﬁlf}ﬂ%fl ﬁﬁerfaces 76 and 78

provi ded on the isolating coupler 53. The isolating

THEOUpbeiedA3 ohS NS GWLd 150 be ate ln%%%é Bartlzﬁzl‘llteyh 48 is

" [d hal f 26
px’b@&&éae}gy'ap 13?1%1‘%.889@91 mgxf ftaﬁ% REI & Snbmdadcsl pRiOEs tip

onf § I'nterconne
Pﬁé Ai ng Bbeyi bpatienr upateteesy sthem néz2le sesmation

1nﬁ@rﬂa¢@| 94 264 The icsehatiign c@zut&lx%céi% aBr %ffef@kél Yimachine

noﬁgmgzg% ??%%dgeghlgoéﬁgggdl ngsph&ga‘%p gg:r?g?‘ ar&eg}/erlal is
al?o‘?"ce AR g 2PAr 8 e 4o B&al cHp (ﬂapt has &prepical of
a Eagqﬁcpfhgj@gtlpﬁr dﬂgh’n'lad trhgu beciemd mabh th gl £hd6r Hed e ire

ata @tk syhataidn albepekt | O Ofs LB SPI Bglpys@fngng%c:emolldlng

m{:éﬂﬁ oL 6‘»1{19{“ tlT‘Ilatl n DED SH E-Srléit1 Ie%‘%%HI : pFys 51 can

arri cu 1 SO

on&st Pa §°?ﬁ’éach gt %é’d’d‘ o’fosslmguée@t}é}hgngosﬁaCMWhEh the

noaﬂ%vﬁang’rl tke remveindi nglgondliforzeunrestrict ed
| ongi tudi nal novenent. The isolating coupler further

|n e thernmal ulati on of at | east one of
Pr@ﬁégaﬁt]%r al |]§J] of r't‘%erar%ar?(%gé ELFﬁHFrS@‘PBHFS?‘ﬁea sprue

b“ff ot BEygeds prif&igppar atemlaBinghcoughet h$3. The sprue
bugriow Hloringfludee die rmcﬁfz:ltehefdmlecw@ullait@&f&@e r 8k Sge Oits

fl]l"sml\@ Q al a_ t r of . th
cé'ﬁfﬁr figdt duct

|so oupl er
g%??ﬁ’@%&*‘@oﬁﬁ%’é‘ﬁ dwshang TddlromgthasEntst56nd to a
secm fendntA heinngi Sd1 £  drfiy lcahgléﬁe;o‘ﬁﬁeeeﬁorﬁwn@e?%ké% 74,

at 28nenldebodd (g, Coold nguLASeRL S0 ek L0 POSIL OO o,
co %Cgag g:. tg?ﬁ?%ﬁs“’)ﬁg %rgiaﬁ are conflgured to form a

junction w:Lth complementary first and second sprue bushing
connection interfaces 76 and 78 provided on the isolating
coupler 53. The isolating coupler 53 is configured to be at
least partially received in the second meld half 26, and is
further configured to interconﬁect the melt duct 89 of the
sprue bushing 52 with the runner system of the second mold half
26. The isolating coupler 53 preferably connects with the sprue
bushing 52 in such a way as to distribute a longitudinally
applied carriage force, acting through the first end of the
sprue bushing 52, through to the second mold half 26 whereby a

substantial portion of the sprue bushing 52 is isolated from
11
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into threaded holes 136 to retain sprue bushing 52
within the isolating coupler 53. An extending inner
lip (on retaining ring 58) holds sprue bushing 52
within the isolating coupler 20 whenever the nozzle 48
theomesrstagnf orgagentnt MxtiaHerspr deolduishi ng:obpler 53 -
loﬁgégeﬁﬂbﬂlyl,y tchﬁzdsftﬁraﬁlhsh(iﬁél rrgréé mrmn@l@ssﬁrJQengmg 52
idi
whi @8 H!Liowu@' q\{:s rggagggngft |on EG?Er madn e’l.o&géltgalnal

ul at or,,

moé'&’g‘aﬂ‘a Mol H%&FP*‘%@ affiRfE sfélééhﬁreﬁ%ﬁ%ﬁtssﬁmuéhe thermal

reb‘ué-hil:xrg’l 5(21‘; dthevasimyr comt rafl | iHeg ﬂmﬂ‘alheﬁpafaﬁ:bléﬁmai zones
e e C U

thhBesbym&id Ahbabwgen B@ tﬁ@ Q e Se%&%ga%gs géﬁo%h the

connect i geg interface 7 sprué b

PERENAER i1%n PRt 8F f5eE® 7%*‘%‘??% ERIMLRYPR % Fe@isecondlevrr a
teppexfai®) 4f oblte howsi oy, rPref erfabtlyy pherjluinet i®h tlednal
zo8@Egot junction wherein the thermally regul ation
provi des for the formation of a seal of solidified
naterlal revi ously explained. The cooling
Prgﬁ%%?g‘SG 5?%olﬁP39Fg@% tEPABRCtI N 16f 20t FeermblBs that
coyppifen 6r Fr@opltiong ingbB4 66 middtedonnestarolify bayéeng = .
bushing 168, provide coollng fluid, preferably oi

0 er nabl e sele ive coolln of
Thé ff&gl kﬂgbsllﬂ% El é@s g F e %eﬁ%x?c% x??}lé} Inéﬁ'th
ﬁeF@? ) e’r“seéFG er}fﬁaﬁd r%@uﬂ’%ﬁ@r@n shycrﬁmthaat ensg 84.
BoD6a, 196b{s@6cFand Dbdexesel ik AMENDERaSHEES @Lﬁ@ 58 and
inwcah%idahoﬂslééleli@nz% tudinal o %glé BEsﬁﬂ{ hzlru% the

isgga . n% are, shgg to ensure .a nal ntal
ontact COPREST hRdt er S B ERGe AIEE| }@onﬁ%l’f%‘—'@lpéng

rlfasa i %%)t ftﬂh]él% ePpErabusiingf 52 hwihbini tlge nbteldtaing asupler
whareaded thbleabes1HD6IB NEYmaSU LU e @néa@éﬁém tﬁ’xo rt:th'eo Qorue
vusiingPEYe bushing 52. In the current exanple,

narrowed portion of sprue bushing 52 provides a

shorter heat conduction path, and therefore a fast
Prafipeaival. r ekpofisent betsioen hreapesviOnd amhrtdlelarmlcd;haglt
protEidehgal tnd t FuRcOBA d:HiCt a PEALI-RN 8% L‘%‘ 5{")[‘” Cheat

b or

coldl@loh N8 L0, NUIRer. ol geggeerogﬂdgggojtl% gcation

heaters can be © and the

Seqeaft | R ofPft hEPERR ueb“:ﬁ%ﬁlgn g582 ddirebe epntrodilighe the

tempiegabtes  dthr obghojinddionl ebgtdesp that sédoddie isolating

coupRBkesniet hah aVft ei?8ce SFHE ShAN Q:rhec ItJE%B el ?Q%S busShJ.ng
0

cor%@%%ggcog%l esf 'cgc%e‘fnalagg 1rrt\1htey teon he seconéi end of the

-front housa.ng Preferably, the junction is a spigot Jjunction

wherein the thermally regulation provides for the formation of
a seal of solidified molding material as previously explained.

The cooling insert 56 also provides the function of a thermal
regulatox. Cooling tube 66 with connector 70, having a bushing
168, provide cooling £fluid, preferably o0il, to cooling insert
56 to enable selective cooling of the sprue bushing 52, as will

be more fully explained hereinafter.

Thermal regulators, such as heaters 96a, S6b, 96c and 96d, are
12
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provi de tenperature feedback, regarding the thernal
zones, to at l|least one controller (not shown) that
controls thermal settings of at |east a subset. of the
therpal regulators. 20 A platen locating ring 30
a&ﬁBpéPﬁ?'é%‘?\/ﬁltq@gth Lovat fwdindlingx84 of0spe&é t bedhitdae 52,
apécemd wbhgedakd zﬁsuﬁeClﬁaeﬁElﬁiaﬂﬁ”@{Hnﬂéﬂﬂ I?:onttggt " The
hbat&gglc%l [ kn In e art.

B o e oeRAtol o 1S5 b teprature

%Iog 8..is attach arre
}é%rl?o C’Hélgdmgémr”%alattaﬁcﬁ'@&df*@ ba‘feraélem?fiﬁymfb?olitsrround a
nagpwaReerting abvegoieFbGshng t $ie. smm&hapga{—agﬂ@ eggamp le,

0 &k 3§ " o)
;gégﬂagﬁd o r%%etn%mggbt Fér f%ﬁﬁﬁwwgy ng%?fé?elxﬁcfuaeﬁhgﬁter
DSt ot Tod %Pr ot g "PEEETF 3D B1Stel Beermadalresponse,

access
began d@aéﬁrh@éﬁepgd%be 96¢damyl @6ckmnd within melt duet

p;:'gr%n@egpl eBt rSjliiaalutta 58 xﬁ:t)ﬂe@l@hsbr%%u%%%r?@%e%%'ekgrand
atibho s _tQ. i Ol 0uUSi 0 coolin
thie “1éllatioh %tf PUS LG o7. {0 rg%jl ngTanaIe "a &Y§P 15121ef’6‘?3°r

oddISent 36, o mg?l nsert
recel Vi n PReSP Y9ERE 5@adsuidrbe et heatisole6dianeter

tfaf%@é'é‘ﬁa ifot leuptl see tBH: HIG the flenteeseiwiDg £ the

sageolinngr| ¢ nesimBerehieat er el enments 96b, 96¢c and 96d fit
vvithin housi ng 54 while heating elenent 96a fits

- ol i n% insert 56. In the enbodinent shown in
bﬁrﬁocgup Tur 'Rctst aleMenthe aldengbhi PEustpraee duspinay 52

PFﬂVléﬁa#ﬁWEe{ﬁﬂqu drrgdbbciu | FeddretieaborBebehet@a AMEMAED o

atSHEETs appheciaiteothat thecnwWiReh)and,Jocatian, of wemal

heatgL &t eE C aripe desired or as
® necegsary Fg%tgﬁe 9% se\é % qf stﬁgﬁ’f‘% R aters .
entirely optional, and may [ ncI ude wit hout

A Pé§tiﬂlcftqm1nanymmrﬂm rabperattds WeshShdMe,1dcRAYUES T Y8y 84

tol BAYEEDO® £18Si Sddowd, m8Rd ARV f%{edﬂﬁer T nsé?grt L seﬁlr%uéuth

wkhi e As_descri
¢ busﬁ%(%%élé’gg PS é %%s’indg PRESH SRl nfP e ign t8eamet | s

held within and between the front housing 54 and
Nogobdti M i nser htbéclyg t hes r ekak®l Nthdalingsh8 thatychQgl Sgq.
BaSEE LR 50 tHes QAT ) 5 ol t

Locating ri ngél 84 agutg glgfg{xtnes%t §2ho{lkij ltslégg

cooling insert 56 and is bolted to nold backing plate

Re fary s nopGEo 2RYG hy3 hdthes sp2ue Tdmparseas nb‘ll nef b Radelfe2Beq
embheyinant! ude stiownNSdd adn Vexpladed WAQw( fe c Gnedf) garts

Fro&t VeI ihaclkiyn d. | ocati 4 to
;];prgl de g %];r Qth&Iﬁ%t |%&}1 agcect‘:"\/s\/é"e t—LgF {’ n Puingt éﬁuiﬁr‘g
an ectrica eads of heaters 96b, 96¢ and 964 and

thermocouples. Bolts 68 extend through enlarged collar 102 of
front housing 54 to Jjoin housing 54 to cooling insert 56,
Cooling insert .56 includes a slot 104 for receiving the
electrical leads for the heater 96a and a second slot 106 (see

FIG. 7) for receiving the cooling lines 66.

Heater elements 96b, 96c¢c and 96d f£it within housing 54 while
heating element 96a fits within cooling insert 56. In the
embodiment shown in FIG. 3, four heater elements are

illustrated by way of example only, and it will therefore be
13
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second nold half 26. The front housing 54 is shown in
nore detail in FIGs 4A, 4B, 4C, 4D and 4E. As shown
therein, the front housing includes an 20 outer '
surface that is configured to be received in the
appreshdtead| thdtalthe2funiferpantli docatidhef rast hdOisi RY ehdnts

cdr0 ®at eQri@&j@?%@%iéeéwf&@ ﬁ@ge:ﬁ)éé)ﬁ/}.de%‘u@tﬂ?ll:,d the type of
suri'ng a seal ed

\ ection interface.93 for e )
he et ah Gt R RGCbEc SRITRBI S haPf 2627  gpFLadRy without
IESEEARBSCR hratigrampdnatn Housisigtiivem ihduddivet eénducto-
rels@sPhvé h&arﬁﬂ? @(ﬂ@‘d fﬁﬁﬂaerThﬁcEQa@ tQ:Qirp RV itﬂgék asiRQr Kggters .
surrounding a substantial Iength of the sprue bushing
52 between the first and second isolating coupler
Asc IRRSTEPER NPEei PR P2 RFVr4. Pyshigige fH2ankitss pssiden the
hephénpocietmehes waad tiwe SErdiewbusik Ngnd2 vtdeent MBe front
hou§ Sh@t $ NGarfP I BE ng 31 M A8S 13N chASPLAL {4 gaﬁrﬁﬁgagg that
sl W3 Qb he qujuecbuitJrllngifrong h 1r__’e'atlveil cO ]
“sécond nol d haff 28~ 3ha iPace TOrPY nRotuttify of Locating
riRgaberakite tAvernstosiphelderad898f cdhibinwreseot {56 thet is
boil ned udesncd dCphbkthd GaktsUsf agRed TRl O¥AM LY bol@st &€,  The
seé@ﬁ@ngo?&]dhgi tbﬁi %ﬂé}gn&ngﬂy é ngn 5% g@f&%tlg%gé)ll%g? tll.jl% (of

us connection 1 nter ce

ecqn rue
'FI?S’EC%iA\?i HREIPCENPP e REALEr P 4s eRefhd LPSdtiad nging 84 to

previfs echeonmectisohatiner baoeeal stheiepmye Pushinngl§2.ana
sedtndutondr dattapes. | medi atel y adj acent the second end
extends the nelt duct 89, the outward taper having-a
'I’hf u%]cti on. of .allowing formation of a plug of nolding
Frat &7 altousd@onet| 1HeSRYF ditndwrraderail Ehanfels 284 4B,
4Ci AR lped Afer i &% shewh YBendirnt.héhbr 6ndnthousisigg Stheludes an
qu%gvsm@ maeei£0601§ﬁe;uweal 88 %Leaﬁgéeix;e% gg%"d@ggsecond
s in,co netio e heaters Cc
moand'%%g . eéjﬁ,ﬁlpef!‘t Lé%%%&& ?r]fnm%%ﬁj u%&qtoﬁ}tlwstlﬁ‘ganm located
ad3G R et FOREl epRoRT el daseansofigy qonpperian interface 93
fopréreniranung heabedhgdodenttdn neispetihet Qecsm®Indlg HASEr b6 |

Bob.50Skaubdes drkdulh PROVEA8E LOuNBLE MM tDe 5Eii‘s.t end to
on Cool 1 ng I nsert

ofr esponding rid 120 .(see Fl €

th%é"{ 0. %gl\(/iln'de rﬂf: eg§°é’r803p| PRGBS P HE th YSRGS T 2

Subgt@ntdsti Agnothseft ths. sHole husthieol B3 thecwper badt §irst

an@&:a‘cmndc@ggganigigﬂlmusimg &thricz 6ol [Aged QS t725f§nd1§)4. A
dh@nged ' e Lment . of t

Ei Jront y ﬁ%usi ngg tJ'54(;21. 5; %E%%&g%gd%ﬁgg??gﬁ%ﬁb&sﬁénqﬁfi d-
a TSUBSTRAL iCAPPYSUnT T oPROEHRT A7 cYATHAEA Ve 8aiFsRastyhfor

~they SPEMET bushing from the relatively cold second mold half 2§

and space for the routing of heater and thermocouple leads 95,
The bore 90 further includes a cylindrical surface in proximity
te the second end of the front housing 54 that provides the
second sprue bushing connection interface 78 Ffor receiving the
complementary second isclating coupler connection interface of
the sprue bushing 52. An outward t:apef immediately adjacent the
second end extends the melt duct 89, the outward taper having a
function of allowing formation of a plug of molding material,
as will be explained later. A channel 114 in the interior wall

of the front housing 54 provides a space for the wiring clamps
14
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portion of its length wwth the end adj acent the nold

26 of reduced dianeter so as to fit wthin second

nold half 26. Cut 15 outs 182 are provi ded on each

side of the annular cylinder 184 to provide access to
ugist t iRol esni@s tierenyblle Howsi hgatsds t odbe  astached 953,
Anaxummescaamln@.uﬁsemhcﬁﬁonF%££h6a§hQMﬁmhn§u$QkM% [ Provide
Sl 85 S pbeFLS Ah DL SR 9 Gl et o
°°°]1mﬁdrﬁ“€£r bot%e O‘&ﬁ‘anﬁéﬁ s fxawx@edmoohnate with a

cqmr@vpéeélm nixdos el 2Wnhreet (RO . BUe%aQﬁb_oﬁéngAhﬁQert 56 to
proRGabed-Wsd hodh 1 eﬂgtwégn SE’:‘iéJehBH? ('?g 532 Ar?q ofooling

cou

n cal fl.ange Irst 1so
mé%‘n%eg{él ng |Jn & £ 572"12?0 Hﬁblv%nbﬁﬁtﬁut ?‘5" coupling
hogpangt et 1 Heé 11y akryee a6 56A shoul der 138 on an inside

face of the cylindrical flange 86 provides a mating

FI@UEfa!ﬁJ? {04 §goly '1@gst££1§e.er£n§q§1 %}rg% %FQFI ]f24th|§2 front

rrred §,2 groqve on .t he i NS ae

hmfl Peat>thoke 124 provi d&ergd b‘éiﬂtee &?Oustlﬁ‘@r 54 is  a
Sul"’§61‘%¥1r%)]ril&betllmie%?m hanpekad onybindere 594 uehbosdh Ng o;jor
poB30ibm oant:_a@t Minglaht hﬁtﬁOQHen@nlin%@jﬁcéﬁta@ﬁe §gld 26 of

reﬁﬁg@a% tgg as Al U%IQUSP&& Scﬁ% tm%ﬂblj%thag ki

conducti on heat trans Fom £ t -
outFot Pr@ThREviged %I?aﬂh@tld89°§xt-lé¢1d@mﬁ|ﬂéughltd®r 184

tosprefeldrisivicrgs 520 fisadm hbees 3B itbSbn&Plk tHHW@i8§CONY to be

ateachedth WaY £HS] Ule saskpwasgll y contracting tapered
portion adjacent the bore 87 that gradually reduces

the diameter of the nelt duct 89 to match the nozzle
FlGel £ Ghevst 6neherspe veushiste @ mdl (Figuct3 Fhenarel tdetail.
Logamtd naty a af sosti neldude arst epped bhaisid 9N (/Q recessed

cybaiyeen a 5@,}@ gelt 40 0 a u rdl .

nz xpandin er ed gaétlgg{eltrlm“rgehﬁ% nOP M\%\}E yides a
@r—i%E E ac P ERESS R Shd endlsP f‘ﬂ%a%‘iﬂ'u:’et bishifigss2end

of THPYepPething afsi t {vn cy2dndxiwstli ofdanamdes, apyd edirst

iso )y tEiold chuples tirectng Sherk facel 1) HovGaBsI &t el cuter

didRNghh Jer @RLORE i @ng t he next i e
th%r!% ll.rlltd\f/ar dl'y.ex ai%ungég%t agéé‘?ic%rtnglta 88 i 1%9,1}@{&' face of
o FUPEHER aET9es 58 f%"éldfaér?ra‘f‘?‘b‘r?gaﬁb‘rﬁé‘é%y&r COOllng
inggrte r?ér -g@ Beat irpokpr 44 pludoamed hns Pegirnnivagooftreathside
fadenj eft ifdang€ysbe Whéhhbhe appkdé Cabd ogr@?dgg esthftee of
h Su, a of a consisent
D s la o Spidoh i BhFElof Bt K terig BRatlag 52

ropr
in S PABE. SHouif° RSt Kes Qe 0 3Bl B aFqmainder of the

spme bush:mg 52, thereby reducing conduction heat transfer
from the melt duct 89 to the cooling insert 56.

Melt duct 89 extends through the sprue bushing 52 from the
first end to a second end, and may include a inwardly
contracting tapered portion adjacent the bore 87 that gradually
reduces the diameter of the melt duct 89 to match the nozzle
melt duct to the sprue bushing melt duct. The melt duct may
alsc include a stepped transition 170 between a main melt

portion and an outwardly expanding tapered portion immediately
- 15 .
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10 26 and the configuration of the noldi ng apparatus

runner system to optimze the nelt flow in support of

a stable nolding process. Located at the second end

of the sprue bushing 52 is an 15 extended circul ar
adgaragnt Eifgspertd ovnBee i tie st dushingase. that stepped

trpnai/i:?&s e fSeetidns SokidNGrpuph efnfMeh! bPBssure, to
Lole o r u u oints, .such as

snbgb ok 808y 2f coSIGR ReRg R Bl ol ity SPES v e to
Ehe h &y ueVbtihi he 52U Bt bvisFeand e tapared f sedbackuct

‘pornigpeddd c fuonheol zomiessasini | thde for@ridl fahdly reaay

di&Xpl Ay ei I [ n|_ar ge PR .
el ;?%ff*v% Sheet Bhad é‘gof?ﬁgﬁé%%‘“e‘ﬁ%ag% daen injection
Yeher fblbupte A56PRt °1 2877 4108 PEFSEETE helmsabidi ty
togepRCt 36 MHsida ofhanaens i ttemtn lehetlsi mleweltls ehet Appropriate
Sifazge i ;;}g d gs;mate 2atanees shét esﬂFﬂﬂmugh téh@]E Sé‘é@’lt Hha Hotd ®a1s
26 o | e nen 0 e .
o he%mcogpﬁ%&n%iﬁggg??n &%22?‘ Qlléﬁségs?p RAS\IH ST hunpgiG system
© 1 GPEANFBR i TG TS y T OTY enPe FURPSEE 104 t #r Glighlehenclding

pregefdpal | of the cooling insert permts electrical
access to heater 96a (not shown). Longitudinally
i.ent nn b_30 extends throug n, i nner bore
Lo%]de?;oﬁgngﬁ%ns%r%%édg 3’}]‘8 f)l':r%ovt{l_’ceesSp Ié“%pg’égh’f"(ﬁ Sérety an
SXTERARGs SRR oHIOh ZE Y P i e #Be Wi OB aan andiewd surface
thapreevhdsehi fige 5@dondaisehnangeblp 1idensheeidh i face
74 AMthernbbGupfo SHAME HBEREN] LW 0T 2001 195, | IBPNLH26

f | gcat | ng ri 84 and retaining ring ]
roqgitt 558 The' IERGLAToE Bie e SiE qugmiing: arnrRg. PRRYide
temperakiipet hrediticdk Hel epeaBbid rontoolki nopemser wild be more
fullst ekplspre® Haiehhaged2. Wth reference to FIGS. 2B

and 6, the shoulder 138 on an inner face of flange 86
of sprue bushjng 52 (see FIG 6) engages surface 140
F1%n 7an54031? n‘?fé’r“%&@e PSFSPRClels&e d/isyr @f9 Fhpocgeding theert
56.codt ithgrimasenpls Grounts pAVENDED: SHEEb@anddi sthehd Byse of

slatetlabnafoh dHaAgedBwidhie sHES acgfi 1t Be ﬁlqg‘lc%%f'l.ln tinsert
I r

i.ak r [ i ore 9 rovides the f [
accggrg%igbﬁl%?u%- ¢ g%%e%@%‘o% iTte r]bfag% e°%6§?eo (FOPELBAVERTETE -
PIAGEMPRT Rf Gheo FHEFIRFRBIS! BPURh (RoipacE2Bfis hestpsbewn in
FIGhusHl ng 52. 1®nBliGudhsHowsothntedd si@w 0b4cadlholgh the
sideRsSert 036 dHeatcdAcas fin@Ble BRUSINY 2f.cBal LS 6a8ccess to

hea@é%elggat rtrn% ghSh%LTIOIE.S i!:%ggltpu i%%?&?hgg?.lergtged channel 114b

-extends through an inner bore in cooling insert 56 armd provides

a space for screw clamps (not shown) that retain heater 96a
around sprue bushing 52 in a manner well understood in the art.

FIG. 8 shows the end view of cooling insert 56 that faces
locating ring 84 and retaining ring 58. Bolts 130 (see FIG. 3)
extend through retaining ring 58 into threaded holes 136 in
cooling insert 56 to retain sprue bushing 52. With reference
to FIGS. 2B and 6, the shoulder 138 on an inner face of flange
86 of sprue bushing 52 (see FIGQ. 6} engages surface 140 on an

inner face of recessed bore 91 formed in the cooling insert 58,
16
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54 (see FIG 3) and into threaded slots 134 in cooling
insert 56 thereby to retain front housing 54 in
attachment with 10 cooling insert 56. The shoul der 112

ee FIG. 4A) of front housing 54 receives ring
ri% J?‘?IEZ@YOFeéebPFW@ Fiaer$8 56 the wwsiace cfoske inside

dm@melrngoﬁ)f c/hendoitd g orgerdl 56-a0dadoUSineg Bhsr ThErue
bﬁeﬂﬂﬁbm B&n%ﬁ;%n]j%n@é@filgé ma'ﬂt“) dlfrolrngrg{:ose] ek %ﬁ"ﬁ first

lSOq. ta_n uﬁ l contain plugs to
+ €00 g ThEnel %Eerﬁ%c%qq tB@cweaﬁﬁéhéﬁg $?romthe

subsequent description. FIG 10 is a cross-sectional
FIG.ew Shoddheneoehd n@lévpiﬁr tcoé@:.n& aJ.I?Fsrér@ 9@9tltxanieﬁ’aces front

|1y t
h‘:’sh‘%gf.‘bog@chalnligi§ C rcaﬁeﬁd;gh%g‘é? r"Fgl‘:‘ftISurlai6 Pt direnibhgusing
54 |Seezgl? hrdugid Herteodthiregdpdsetet 66L34Th@ cooling insert

56t hehemdaupte m‘euainpwxfttng 12&1%1&191 oAt a6k aQtt%h@B-anEh%lth
cdolb Ry f 86e:A egs betpgen f, He g0 110 | 44 8H, 56,80

L shing 52 (see FIG e tenper aturd ont
BBEH5 BESPLOGR (555 (10 2D o e Ueber urt B0
enﬁﬁf%cﬁ‘%ﬁ? ROPBL P pplocits ceoling| Libeeser hadhbad Rl 54.
Thanr @ apest sletd 14 egel ¥65mea GRMehg 176:{5%8 BEG Rloling
chﬁﬁﬁ‘él ea[}gﬁg;%ta%t Bléggog.éegpoos!‘edlo% %@xert ur fﬁlfé%nml'@rnnleﬁ as

in_spree bushin to assure all
Wli?,?%) ﬁ ¥ WEER gh% %%%%@ntu%%ﬁlp%onso FI Gs.
11, 12 and 13 show a particularly suitable arrangenent

FIGf 100dlsi ng channeksclonal he;@@%&“%é”%@&né& idBEre 56

taﬁ@x@l b.'ﬂgné' néﬁét seéélm Cegkégglﬁhﬁpnel 3 L9 ti %t edn of tWOQ .

The gle pl.anes_fhat are” conné&cted
Aet" %S

SRRREDr SITENERTRA Copdang 1£éul<éndpﬂeli8arabéy oil,

th§%ww the tdneldngt iomaktvbéw i MhEl GhetBo@ngiehaiangt s pdbnt

12450s aIUi:at&EZa@jeﬁ:eSiEchel ant:atefé@ectasreaabg\éhsl 'JheFlggblmg

erLt hC n ect or

m;irg 5\{ Ek $J"Tuélét g)pcgnn%osrfwt he® c%ﬁ%hég £%4th9 fpmpagatuce
1 lf’o P@ﬁﬁﬁne‘rs‘s I50CHtE  £92 tiRd RFOBlSitngoRaxaes 066 .0 #40the

injgrtieool hoiglingbesrarebchasneksiiar Bei iieaycGopR&Ct B ekl  an

apéxl‘t&.xre]-ﬁ?ANEM@EDv@"EETd&)%h.o%@g(@Qng&c %? ({‘__BOL eggages

t ed f t . ch I
wi30° RrEPRSRRIRE i altndbbb, i), An ceec Peshi 52

ko cﬁ%ﬁ"ﬁ?& af&zm%fbl%t ERe ofRT Y eh it noh §Aneli th44he Ocooling

insett b6al channel connector 162. Vertical channel
connector 162 5 carries coolant to channel 150. The

FI(?OOlli‘Ptlj la%\gslghélggvg a particularly suitable arrangement of
cooling channels for the cooling insert 56. The coeling insert
56 has cooling channels located on two separate planes that are
connected by vertical channel connectors. Channels 144, 146
and 148 are shown in the sectional view in FIG. 13 and channels
150 and. 152 are shown in the sectional wview in FIG. 12.
Vertical channel connectors 154, 156, 158, 160, 162 and 164
interconnect the channels 144, 146 and 148 to channels 150 and
152 and coeling tubes 66,

The cooling tubes and channels are interconnected in the
17
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channel 150 to vertical channel connector 160.
Verti cal channel connector 160 carries the coolant to
channel 146. The coolant flows through channel 146 to
vertical channel connector 158. Vertical channe
Eod AANERT GRATIBT - aPRT e20qHaac 5BPANES tic tonuémmkltol SBrtical
chiheetocloariectbowa sehr ouglerehanapnelcnliblel 0 ORLEEM 162 ;s

coRhasnsl CoNRechet 166 \é%%&gﬁ@'ff nf&ﬁko&ggg'g tnt%[z];llgt% to

E t he _.cool ant to _channel
vef B A AT R OPRaRE A 160 1 | TS Chon AR ToBgF L ee 162
cafrops waepdant ite cheansporséd t hrisighodhentot Absws through

ch&8ed1 ng stoube, GGferltﬂcBﬁN ScHEHHRA! » cér@xetch:%rcof%d ng fLuidica
hfI oWs Ior}rqE ttudl ?g{) é’ t hr ou% and ro nd t

< cunt arence o o015 3‘ i ﬁ§8 nt56t°t GhBPBW‘ dk48rer yFhe
CO@%@F*&Nfémwsaﬁér@#gfe(ﬂh%eéobw nep ofertheakt odlammgli nemrdctor
1586 angrtdthachkednheDntohndsidry bk 20-hke tder Mdolant to

ch&&%{ﬂ atsQf OfI‘hEh@odl‘cantatfh.BQ% fﬁakfg %51 gﬁ%or = rcu vertlga_l.

alt%zrjnatlvelyé gg ude a t.u
chypnf SOFheSE ubLY SECicRY CP@n’a?Jsp?%’éﬁca%u%S'i {Rarr ies
the ozt landorivechronel | br f &be. cAnbaterfladwisethabuyle channel

1481 ghi ple@eidel a dMaaped] S@&%ﬁ‘éi:w%bo%z;th@roﬂpz%&e :i.t: is

140 ce r_cir ulatln luid. 256 T
tr&ﬁgg]&‘ﬁ % ghbpﬁﬁrt%goﬁ}‘tgefn% dé' % H%‘Flso j dBKEbis “‘anner'
lg’bﬁﬁ ﬁ@snéiﬁgbt%ﬁwéém shrppalerdat earfognd the
cxmmroﬁglrazncag aff | thel c@oldngl utBsédy &l fk8S pBbvide very

e ELINRE! i Bk haalecti8SEEL1 Lo Ok Pehe PLOMINET 11108 56 ana

ntlon is,not limted to a specCific neans
at’?{)cﬁlser%f;téﬁﬁgiél ng I The tS’errper ature in the thermal
regulator. 30 For the better understanding of the
The nvehermom), t hegylragdorr r et ofges at L eslanfinghe dodp@eti OBould

alﬂ@:ﬂtﬂgemw tln@ﬂlgde ' 53 Eéﬁ&i&m &1l tﬂ?r é:* cléﬁaéjpﬁ%r at %%uld

where u% eSCH Wi t.h g I cu ar er ence

"1‘:*1 é A3 nlg“’ S£eR ﬁﬁredflﬂ@zlpef w@g@ctm
m%ﬁrfa&e rrang@§ EFn al‘F%V*aWEdeeehF bedeateeianbefapr elisposed
abgmyl diheg neeteei abnriectfied theonghvd eve cihevateihd? a\MBQﬁfd

THe ﬂr&ﬁnﬁqar\éSQIQtYoﬁthtﬁﬂd4Q.nc§E&§Wg& ?{ersackig dlgposed

rial in the barre
e HEET TS CEEAPSVEST | HATIIREARE of Fluid
o thi RBITOpiY Ml dilng dPrl icghvereia healt dyspsfer could be

prdviidedt r apieC pgbaés: Ti@erddiionotikopics Makekbdl cbSaf ggecn.fa,c

meaﬁ’@s tf ogrh %e&hf&gln\éalt\fx% %%Q}&J&e %C %H m'IL aé:.!moa Zr%@texla tzor

For the better understanding of the invention, the preferred
operation of the injection molding unit and, in particular, the
sprue apparatus 51 will be described with particular reference
to FIG. 1 & 2A operating a thiicot:ropic molding process for a
magnesium alloy.

As described hereinbefore, molding material is fed through feed
throat 132 where it iz received by screw 40. Screw 40 shears

the molding material in the barrel 42 while it is also heated
18
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previ ously described. The thixotropic nelt material is

5 maintained in a thixotropic state by heaters 44 in

the nozzle 48 and barrel 42 and the heaters 96a, 96b,

96c,. and 96d on the sprue bushing 52. Wen sufficient
Lo Stieye hdg 588 cesRvey cthixatrert hematdimul oft i Onyitonetal
a¥yscamr ithgeotoswir i staappl | atleaRtlixbheoSicy QW tes il Y8Nfeg
pd¥ Wahd Rysthe sarew 4y i yg{:é’lmthgsq‘hct ga{::m) eCtzoneSI'g?%t

rial

of |nt 24, 2
o Y B =Lt o B | O oCREPEC pl g e TRESEH. s

- magntppgedsph ue b@@kﬁﬂ’r@%@ BSate | merhdatersa 4ankd phegnozzie

4&&h@hbaréapt4§W)thel He@téﬁn@% tbat,, '§6é"’e' nd 96d on the
sp%geﬁj%ggg%b%tho%g sk Otlfed in the art g\? i njection

was Tt ﬁﬁ&%ﬁrﬁ“’ﬁ‘@e% 0 §‘:"115‘3"’“‘“’-‘1\"3d
inte; éaei GYT Cipp %tﬂdgn MR 182 ngorméagel Eoroeatedapml idie and

theelscbyct is ndaivdarhefsiwgrdpasy | oe 88ctowsakith f Ynahdis to
irBleeekat Beodust rfa®erPh EVERH, ULt RETq O eSS %fhrEQSh léprue
apEQESEﬁé‘l 51Thg carrl a% 1fo91r ce %?ggt eracts th

separ ating force that 1esuft f PO ﬁ]teézﬂ"ieoﬁ“gnd’f the
SPEHEr BRS g rsnzailﬁsdlflﬁ@nl Apeetd aipldoring 48 dher 4ngeadlesin)
incenmanténrthaitt hs t del 1s pihtler eppat atushsde shﬁltlba in the art

of€ nf@ﬂ@'c@@ﬁ S moﬁ.@ﬁ}l% atr %ﬁ@gﬁltfgo I Gt a?cgism tcp r th 1€ %rzav:mus

in i ne no(zjlz g a gortl on .o sprue i ng
8ons i WEd SoBY ViR 1% oty de 16 Laesyeh 1418t5ﬂd“‘31t duct
neagoltihgg fHiggemorsbonaf themsofihidfighadd ©aotknghéngeet to

prbbeh® furaiherheysddty) oF4tA8nd1H GatbBeisecond nold hal f
26.- This arrangemsnt i solates a portion of the sprue
bushi n acent the portion confined between

ThE o991 %+ 58‘6@!3 COBFItRGAT S dhe SEPaFabiRa Herear thageesult
frfﬁ!@r«‘BIE}emh@mmrmm@ntapneetbesthﬁanCxﬁmzzrmava8 in

a | adQlal | yorMelRhBnt hﬁtﬁortﬁlegospﬁfy §?p§{) In_ the
em%gme[gtteg Fgntaprtrg‘e Shl % 5: V\ﬁ e reI I eved nI'h
o ce 156l ated port 98 & 8pF ’éomﬁpﬁgm%?‘%nozzm
e?oP@rt%eoé BRFAL | @éﬁ?l%ﬂ eRdercopghseinmt | betwidrh a
shawsbm atfechozizApr 9 eamdit SodiinghenEBbt I ®SPAREL then through

co6 PGkt | B@Sth:c £heut hoﬁﬁﬂﬁ_‘f a4t %ntdhgngéf SseQ:ond mold
Qr Ce an

pbied articu
haf‘f’ 5 f| cgﬁ{:e at- the hrgh 6sp%r |ng t%ﬁ’b 2t Ut sthe sprue
uf gcaﬁz f BRI ¢RIY ﬁ?‘?o??’ffﬁ-loé} ApnEinr Fetwagmewianhe Theand
@Mwmppatai&s Fdmothd|cGrr2Bgb nEdtides Fhfthermore, since

speled | B@lék@itrigorBZOfcaﬂ hou LfLraneﬁrEtYl}Pf wi&%{x{THILh féjd, any

RITHS I iy o i TGN e
force isolated portlon of the sprue bushing 52 can therefore
have a relatively slender construction with associated
improvements in thermal response characteristics without
regard to the effects of applied carriage force, and is of
particular significance at the high operating temperatures

typical for the thixotropic molding of magnesium.

The sprue apparatus 51 of FIG. 2B includes the delimitation of
the plurality of thermal zones for the exemplary process. The

present invention is not limited to specific number or
19
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AMENDED SHEET configuration of the plurality of

thermal zones that may be required in support of

alternate processes. The plurality of thermal zones

i ncludes, a nozzle sealing zone, 5 Z1, located at the
copf {GRrakiProf o f hehe ppherabpar a® fistBarmalh sonesn cdnpassas be
retheradzizt eswpepRechE ofl iarnartbaseoOdkard a nelt duct

portion 89a. The tenperature in the nozzle sealing

ermall regul ated to maintain a desired
'I‘he ”ra]“’tte‘f e$ :R’&P@a attFRe MEPPRS cdmradlesealing zone,

Zli nﬂé?#ﬁ%@ @wf thadfhesic eendheo f urict | spiruz0 apphneers t Hig, t:hat

en&@ﬁp@smfw&n%%z@@dc&xﬁfedﬁ%ﬁl REtd Y LG t'93”aﬂ825'1§e1 duct
t he mat er |

4 mul ousl | nt ai n
poy@f%? t&he r‘ltrreﬁt e@ﬁc% por i oh gﬁegnéizzéﬁysaﬁ e eone Zl is
| TRPUIpERPetat drénFaizuppdesigld tdvelipydiagperature
atptbeesszzle @aiddceibar intéhaddarnalanfieguhad i oo Oﬁuﬁételon

be&ﬂé&@ttﬁél%ﬁtﬁzn ﬁ;@ﬁ&n&oggsaﬂcﬁ'etﬂé IIIIM{I‘[I’II on n?gct:t\:l\j?oerp nozzle
48 SPr.Ue bushi. nglta he machi.ne nozz es

that the ferper a‘feuorueSlXt PRE CORHRE | ti)l?i""’ i r’fi"éijf*ﬁ%e W%al
withitht Epﬁealelléwdé‘ﬁéugﬁ’rétwt"o &9al iadi fgnvangesvotall ngrocessing
tenpimrtvale timatsuppayt seepthat goldiey wiekkos, frh%&lp%.ctlﬂar,

thé OEHbAnFLAoquINREROLE. cnb0BIGOIPLLAN LNE LA Mine ene

i'ng °Z0

agul atbl n req&l}renrents q?
Lo PP P b1 APE DR GERTH W Réatid |G mechine nozzle 48
re‘é@tra?@l itdREdtbettitowerahuse dc et spmestieshinger face 94 be
ma icordinkldoNbRgend@fte, atZdo isbsehiry rh@fy”%hﬁ;ﬁ@%ﬂ@ﬁ@lb)éhat

mayt rk%éfﬁllnrt:%glﬂh@t %nc&{k%@xt eﬁ:ﬁegéalf atnd 96C aa%].% { Therefore,

wo Lher nal ﬁeﬁaaf)t?f of cool H%l nsert -5
SSEIPPLER oFREL eFe i BrrlnT FEHTFEBHE | &n Ade nozzle
seaddsgigst egndy provi @k neduid ibpiwe busteaigidd? wedh Fibeat is

_ estﬁhﬂ&%he{il%@feeﬁ Gin 6)adhatueen shhgef 'Hﬁhlhﬁméﬂiﬂglc:nlng

200 DS SVMSE  endddl S 20 EaL S | RhPEa Y senhgeor

connection interfacesuc
heatess 1P aBPAcHBE. co t Fomi ihewore, r@&ildtor of cooling
inspref éent iThiel psdabeidtetnicntba the sgkilidGhmpasht 0P1&92;s

ass&@dehe%‘y %Qo(rh@i!\ﬁ& I & t&?nﬂeozkﬁlsﬁ h&h§£l Qgtllls hg%t cl*.%oke

refe ti dlrec ol.rng 1nse eft
0 B RS L Yot Ry EEr 3 AU EErY caip gy connection
mtE’FFEEFaF‘Pﬁg thef nodcbe covnesftionhantesfacnperat Utlat heat
flogordiipionedndy £ fom hehe0hdi Odenti tddntie PR Bl r&,{eeecﬂ@ac Kis
preté@%tié’ﬂ%‘%ﬁ@k@& ﬁmﬁegﬂgdméﬂ: Rt i;gzg: pOI %53128% heat

glln |nsert 35 i n mounti ng

"ﬂo?'he Spr o BrERR 3‘?’?%@ a8 pr%@rﬁPéﬁ?g%l‘%%rﬁé‘ﬁF@o%the

cool yag p| inesritt y5of Ther meloliogesinsienc| Udes icchdidd 0ai Nflow
cirgohe, £22, clooataedngl anglawCent &1 Q" tthal is temperature
conditioned by a thermolator with temperature feedback from
thermocouples embedded in mounting point 128 in cooling insert
56, and in mounting point 122c in the sprue bushing flange 86.

As previously mentioned, the plurality of thermal zones
includes conditioning zone, 22, located along a central portion
of the sprue apparatus 51 adjacent the nozzle sealing zone, 21,

wherein the molding material within the encompassed melt duct
20
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of the sprue apparatus 51 adjacent the nozzle sealing
zone, Zl, 40 wherein the nolding material within the
enconpassed nelt duct 20 AMENDED SHEET portion 89b is
ORi NLaigd .at 2 .d S|red rocessing tenperature in
supportfﬁ) &9 8|lﬁ§dp$6063§93311f?é3r Rficcreginat tempemmture
1R haUPETe 9% Hrovineletiny miversal TRguhEl OfdQaLEHS in the

z@6a,1s96bovhdel I5€ thb@ﬁ&ﬁ %Jl%%@b?ﬁgaéé'&%ga 6b, and 96¢

d { t
bddhey @%CQ%QJiﬁaé}E‘Sfch} | ?y gaf%rqugggtﬁ% Olzigxﬁ(gg%}eﬂﬂwégount point

The pl ur
lﬂ)f’ot(ﬁs% EBhdi%i-oni ng zone, Z3, located along the

reduced di aneter portion of the sprue apparatus 51
Tﬁéﬂqsldrgl@gyagentt%g ti g.z wherein the
Jmld terigl |hn zt% Sgeﬁggg"ﬁda%sse & dfipditioning

port | oh &8 @gcﬁ‘gnﬁi% diswgedt diameldr epbrtion of the

SHIMGceFFRAgtue erpder bltatr eisn Syppenit ebndhe kg nngne, 22,
wheretes she Afo DIiNG ausdatiaTeRt tenedey d *Em%g,séésed m?lt duct

Jsengyct th vi ded by reduce
i ortlllllonégy]pr g\%l deggixg TIPSR f’?%el f st 295 4er REiPcessing
FREPONEE 1t %wqw amﬁ em%lﬂlt;llgt mentest. the ppLUiagsly
meﬁﬁ%‘é‘?@fbl Wid ot duct @eidiceno$9gaby, té}%’x}l@ed by the

enbher enst ed in mount poln
% The #ast t Rer ma ?eé%%?&%e‘r‘éo EE *P rthégmolding
mafertftlent “EHpRr at MR vardusti onsor o0 aAdadj Beentthermal

reg’y]t—ﬁt;qughggngr 264 Thesgad ueal Iﬁe)édﬁﬁc]’é hQEBﬁl azogﬁérn‘% Qole

inbeel 16deS nd roMe ki gglggnfzh et e? econ .
e f ho. B Sacad hemmal
ALY LlBTRLUE, BRI U it g%wecﬁ%fnﬁgg P tidinag in

n%qje?ﬁe&F F)ﬁ"]aﬁ"ger"r’@@ﬁpaééed melt duct portion 89d. The

plug may be used to prevent the egress of nolding
Thaalgmﬁaalltydwfl UhHAR CUSHED! 2138 a0l B! Ul ing zome,

pr rate

24 P an cal n&lhte ﬁ?ﬁf’nﬂf FRATRE EhRromiue mpgakatiuensdf for
thet heoewlu%gi Zémandtd.opr oMi ded lasani candphid OBE et 139f1eq
moXdiow hetwesil the aaldjeaeemﬁa?eﬁdl%e:?%@%@% p%‘}%@ Li ﬁ%”g The
Pl@%y@e ubeéeltg tét%%(fggl: %hfeh uf:%t%?errﬁf mglg{rrg;a material

durrl% ul at or heaters
%m VEFSPPT hdPREFYRbhdef t 2ofolfiénd r precdssusivige Shd may

ObVFﬁéet keemaeedofidui b oechheiddDMNelROUSIRICES. NMBhe thermal
regathi Vel Yof eoBt FoLY AU es a
PLLBYy e, 30 DILAEN 88% enSibrion digat

et ween 35 the 0 36C0
flo‘;fOBQU&Léxﬁ”trP ab.ié] WE bush cJ;.ng' conditioning zone, Z3,

itself thennally regulated by thermal regulator heaters 96d,
and the thermal regulator/thermal conduit of the front housing
54. The thermal condu:Lt of the front housing is not actively
controlled, but aga;r.n provides a heat conduction path between
the cooled second mold half 26 and the sprue bushing.
Alternatively, the cycling zone 24 may be thermally regulated
Lo at least partially re-melt the melding material, and may be
assisted by yet ancther thermal regulator.

The plurality of thermal zones may also include a second
21
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Al ternatively, the cycling zone Z4 may be thermally
regulated to at least partially re-nelt the nolding
material, and may be assisted by yet another thernal

rﬁgul ator. 40 The plurality of thermal zones may al so
SSPhEPRAIECRE dBehnEtewt) ANMENDEDC SHERRR tesa b he gl worte opn bt tween

thehemrpnihatolaciorgpocaEisrt heshndret bon i heswearn: 'Itheand the
SG&Sﬁ@ngpk§@l B&él{lig'zgcoé%r?é'ct(igﬁnQ%:bQPaé@t '?éfiﬁe 74 1m1 N to
thghesese%ond ép#e ?gl connection interfacs 78

y £0 80n BHd OPUEH f Pént FRUShey Bﬂesent

roxi m
ﬁd%ff‘@tprté@eﬁﬁcogdeﬁ%@@;mmonehessemmmﬂeﬁeajm RYCIONE zone

z4i. s meddadeidh cygl i ag %ﬁ%t Zﬁmcm%rﬂ URGLE O d StAermally

juncti nth ul at e i n use
re?%i%geudse grgl |% fi ctg |onu3? an F%I‘Eﬂ?ah NpPEr ARy tRRtding
mahaY i FleefPantBd heefRINdRFon thehdrepyidror ntmyeby siaining a
sedD. Thus, what has been described is a novel spree
apparatus that is useful in a nolding apparatus that

reqwr hé‘I;ermal rrana%ﬁ?nt and control of a
TR R T oS ARECT RS it @ Avsd. SPRES| ARRMIGHIF that

lSha‘SSEtfélén ’rléunél plﬁ@lfﬂm ardppags bfis| Waae:n tequhject i thiprmal
mar?é@{eﬁfl | 5, csluefbﬁs orfagaﬂe%)llumab f doal | 23i nWReN1dInal
t ty, ore at ent
?O%ocunen%gs) {1 ?eséle%n s%%usns%d’arﬁbfi\’/%g’é]ﬁg Yty when
in 4%"60?‘18#% a&;}%’éﬁeﬁeﬁ%eas MEeneRtuDRasicded 11095, when in

thpdddpioprepic oftattee Pref erred Enbodi nent. The
i ndi vi dual conponents shown in outline or designated
awi ngs are all_well-known

I s.in the attach
aLP. D AR LD B S0 P L0l 8P Sy r4isensmea
ab‘if’cﬁ‘lﬁ% é%ﬁir&‘i’yaﬁalcz'weﬁ@?%é i & Eenmmicec rinttioc dhet Methéled

Desgpapét. poeDrehiee frefiddeed Gimbo@anéyt Ng out t he
[ nventi on. 22 AI\/ENDED SHEET WHAT IS CLAIMED IS: 1) A

'I‘hesp 1v3_ payatus con% ured to be received in a
apparg'??ulé‘e ™ cORNEBETHRF aCheresiarated by

) Jé? Shﬁola&Fﬁghe%@HﬁHen%zzlre (48) wilihkaowunnelr the
1n3$y:$tzem obltheg makding andappaiat Upekdble WBRSEPEMEion and

ope3RRAbAL HSe (2d) LPIPIdSI NG the operation or best mode for

carrying out the invention.
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a sprue bushing (52) that is configured to cooperate
with an isolating coupler (53); LO the sprue bushing
(52) conprising: a tubular body having a ,first and a

wRAE Ofyl C'iﬂgi’gﬁ pozzl e connection interface (94)

confi gure n an i nner 15 surface of the tubul ar

D pddtPrua 2PRaTrFESt (ndeppii@epied fror becorrrdoekingn v tdbl@ing

cmﬁm?ztg;ﬂﬁ) c@wme@ﬁueht%m ef age Qfct Lh{@ )rraghgg1 N 1ding
NeZz i8 z1aN( At e c5UL fAGE, u r. body.

bei n ) confi §g[e&ﬂ?o 50 érE‘CEI \?gf g%?ﬁéa éljtt;%?oflof%é‘r%l
rERTATEPs {28 £ Y1 SPEYF ARRAFaCHapl 8F) cwpedsinm:
interface (72) configured on the outer surface of the
taligrae BagNin@t(s2hhendt raf LRe; tially
apsioq%?{%gt Pg‘llﬁ?ggle(% g)25 connec? ﬁ%ﬁ%%?ig’r fcgggé%%% ;mgh an

ng cou

second 1 Sol at [er connection interface (74)
configured on the outer surface of the tubul ar body,
dihe Rsuscewrhiirand S2hes@afrisang: 30 a melt duct (89)
configured through the tubular body, on the inner

surfa r the fiirst tgo the second end;
and 3 %ﬁ%}ﬁ g"?l{ gtg‘{d&’t ?‘ﬁgmcl:% Upl %F 5? 5%5‘3 D EANgRd/a

tubul ar body having a first and a second end; a first
spr wenbashe ngproeRnect | Dtdrthesl a8e) (M8 160RLA BN 8 1 400r

ON ANrkABET o5 UWHeACELOf o ub at first
end ggeétllezNDED FEET 1 E’F’ggf ,‘Q#?)‘ghé?%géﬁ‘}‘i%‘@&t STPPF s for

Cat 1 ng- couprer @ cCoMmeerTBharhtErmecs ipT dntertape on

i sola
spr GBepTRFR e E92¥le E8econd sprue bushing connection
interface (78) 5 configured on an inner surface of the

t ubyghagodyg, A P M| e second end .thereof,
for receivi n%ftjﬁce éf;)gé}r?dk%ﬁg% aaI{ !%r?ﬁ'coﬁbﬁl%rc"&&ﬁﬂ%’é‘f‘? dr?

e
i nt EFTRCE (74 U0t iHe ofs phaerdplsifongatsey: 10 a nol d
connection interface (93) configured at the second
endaofiiJKEﬂ@ébﬁk@ﬁgkﬂyﬁﬁlggrc&HHHB%qgthngggégc% {72)
COMpLEPRRLAY HOME R LOtAlace on the, ohding ..
the first end thereof, substahtially adjacent the nozzle
comnection interface (94);

a second isolating coupler connection interface {74)
configured on the outer surface of the tubular body, at

the second end thereof; and

a melt duct (89) configured through the tubular body, on’
the inner surface thereof, from the first to the second
end; and

the isolating coupler (53) comprising:
a tubular body having a first and a second end;

a first sprue bushing connection interface (76) configured

on an innerxr surface of the tubular body, at the first end
23
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2)

3)

a)

3)

apparatus (26); 15 the first isolating coupler
connection interface (72) and the first sprue bushing
connecti on interface (76) are configured to cooperate
bst a t| IIy i sol ate the sprue bushing (52) from
o SUSPERE chF RSB Y LRE - GATE hol TRicHiLAG RowRler
( 48):0112@C2§0ﬁr Hertepfaee appar ahushé SdYmaeccasHing t52) ;
claim1 wherein the nozzle connection interface (94)
i's, ,C r S I|ndr|cl interface. 3)
Theasggééélg&a g:ru%t ﬁ’gs EX acear ’lj’%eflfﬁi:ﬁw 5 &her ei n
at zsnﬁé%}élfe 8 8n m@elp|swrépwyoibfthponebu1sr dody, in
t heprekinityeg ahedseseal iR eROEd)atopBE &A% the
{ empeEatdr Sl ihe fazzle. csAneCt00 LoLerface (94) ",

bel ow a enperature o
t hat® ﬁl‘%vti’%&mg éaf)gfantl ally | eak-free connection
with the machi ne nozzle (48). 30 4) The sprue
apparsbus ddnhpcace®r tHurg thoe Cl B Mok £9hure DR €HB sidlSha
ol € NN Ol LAGE £ Dol B LORETALELT, 85

cyli ndr I nterface e
app ?%? ?ya%%’?ﬂ‘?ﬂtr’rﬁnt brigdiagpes cnhereine idingl east

onealeﬁa#mSpl(Qﬁa} ity of zones is a thermally regul ated

sealing zone that maintains a tenperature at the nold
bel ow a |iqui dus tenperature

face
e 35095@{ LRRp TR RSy R s i ige At it he
?b%?& fPaEe48 mmﬁcmm lflﬁeriw:%h ) appar eenfigured
{2 B)eopeza t AVENDEDsSHRETa B)y Ehelape Uehappaiat gﬁsﬁﬁib) (52)
BEROTH BPpl e8| AlP1AWNEE QI B8 chSQURH:AY SO LT 40y .
(53) includes a nelt duct extension confi gure ong
the inner surface of the tubular nenber at 5 the
Tt GRFUEN PP (Phatatamrdiognhectimirhe webteiduthe
K8Fle obnhbet&pr uatbusdda (9492} s WddE {ighe-quUNEl system

a?ill&ﬁ%lcgml %{&@Qg@ggﬁ&&, (26). 7) The sprue appar atus

51) according to cllaimé wherein the 10 connection

" between thesecond isol ati ng coupl er connection

Thet ePFHgeapTapatyls ¢pt Uerdyushiing (S2)ladnd? tdteesde0ad
Ispstte onbushi e @aORRTiEWHE BbRES aGe o L8ErR{11S Yedhih 80ea
SRURKE! 26R3) thdtS m3:i3PL SQY A Hgﬁééégkure at the nozzle
connection interface (%4) below a ligquidus témperature of a
molding material that provides a substantially leak- free
connection with the machine nozzle (48).

The sprue apparatus (51) according to c¢laims 1 or 2 wherein
the mold connection interface {93)'is configured as a
cylindrical spigot interface.

The sprue apparatus (51) according to claim 4 wherein at
least one of the plurality of zones is a thermally regulated
sealing zone that maintains a temperature at the mold
connection interface (93) below a liquidus temperature of a
molding material that provides a substantially leak-free

connection with the molding apparatus (26} .
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15 8) The sprue apparatus (51) according to claim7
wherein at |east one of.. the plurality of zones is a
thermally regul ated sealing zone that naintains a
tenperature at the nold connection interface (93)
bel ow a |iquidus tenperature of a nolding materi al

&) Tt SHrufi fRRAER UFHhdPant 2eF I iNgakof ¢lseipd wormwsior itde
vitdiatthegnobeb g appar aheBude2bh. m) & i tS pkténsion

Wl@hk'@d(éﬂc)nga(&@l@ dhog: t&ﬁ'a@%%g é’i’(&e %etlp gr{ember at

Iatln ou urther conprlses a
t S| ﬁ§°%%4 i &Zwa%s?eah% tREETEBBReHT ithecrel Y sFE (89)
tCrfe tHgobPHeE imsdring( $83) 26 4y ehediwgarheybusctdfonhef a
teurnl &egulah@r (ag)acent the nozzle connection
interface (94). 10)The sprue apparatus (51) according
to claim9 wherein the cooling insert (56) includes a
) 58 PREUR IERRAEPLRE4ET1F Grecozding el driimgt cdtsiieny the
fdopndet 1dn) Heeweenueha pparatdus s6bdy irac cotgdl ey dopnebai o
l@xt\é@@&@é n( 141e ozC Qﬁi"ué‘ %ds@ﬁ%&t (§§)6)addn ghé’ dseesco%gn sprue

nt cent
tb hiRd e g“”re%ls& %#ﬁlaﬁé‘) 688 ﬁSﬁ%elHng FPUPLEY AR
éﬁrﬁeslbwﬁﬁ AgnE52pn - 12) The sprue apparatus (51)
according to claim9 wherein the front housing (54)

3) I%QVéSx.e@e aaptﬂgx,ecﬁgﬁg ? léc&:og‘gin&]er_aot cl%glgd'PCthl WA ib
ga\é\@ennt hef %%ol eg I % appar at us g the &
Secon SpPud g €825° viist Bi R %‘“?é&é’néegulatea
§§3M1h€g Zezee AK?ENDE@ISHEE'F 2ohenpdtegurher rathec ondldi t
pronech nop tineek Bacs | @8 )0bedod @ rMR i a6 Mtlte@hture of a

t i  at
A clotise mTH ST iR

SHHT I’?’é eEleﬁd“ FPaE BeRFHYsc dARkct i on |nterface
(78) 5 of isolating coupler (53). 13)The sprue .
9) appasmius apphyaaeeorTliingctordlmy molala\!thervekzﬂelr@& the

E.E?g%t *Hb“%' ﬁgléf’nisi)n%%ﬁé a‘_n? %?r g ga ]Zfl o e)ésf% 354)

s%%%%%eéinéfl’fﬁ ?h‘é‘f%]dfngaﬁagﬁ‘bv ¥ds ’éh‘bd%ﬂ@étmg insert (56)
BUPYslimg #et Renstpirare ofushtlmermadl oagubatsubstigatdral the
potildrcdhett Soh eligidifadd) f$1) Sprue apparatus (51)
accor di ng to claim 13 wherein the bore (90) further
10 i hcl udes a lindrical surface in proximty 15 to the
[ %o%?df“@napa TAHE 1lSdnt 2RSvSHiNG £9451aiae phexaideshehe
cooling insert (56} includes 'a cooling channel {142) for
circulating cooling fluid.

Lo

11} The sprue apparatus (51) according to claim 10 wherein the
cooling insert (56) includes a thermocouple in mount (128}
located adjacent an interface area between the cooling insert
(56} and sprue bushing (52}.

12) The sprue apparatus (51) according to claim 9 wherein the
front housing (54) provides a thermal conduit for heat
conduction between the cooled molding apparatus (26) and the

second end of sprue bushing (52) within a second sealing
25
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second sprue bushing connection interface 78, and an
outward taper inmmediate the second end that provides
the nelt duct extension (89). 20 I5)The sprue
a?garatus 51) according to claim 14 wherein the

e HOs FRETIEYU ) cqnsstifrd esofiogt shestmictiorn lodt ai Shermal
coedipoedatipageovitte thansot thit @aRAEE: Ofhd Nibhace

(g&mtll@.)ﬁesuﬁmyecﬁmés;msl&%@fa?%fgﬁg}' % t%&‘?!a usﬁhng

mhgieln 25 nozzl e connection ace

pt 0%/ J&d 65 AT M SPTEG PATRLNGF canpegeiibdnterface (78)

c?ilﬁﬂﬁﬁéangbunaﬂ@ﬁ7x530 a first end of the sprue

bushi ng (52). 17)The sprue apparatus (51) according to
first, .isolating couple

f%ﬁglp mhere Z 8 c a 1

connect i ng. ‘?‘%ﬁ ac 45°FE PP EAeT a1y & gﬁ??%’c‘ét&?
%@%P@Psm%n@t‘lér ipf ad%§/|4rh@prearsm| ahgE ekB8E)ds through
| Geatfednathetheinii (st) epdonfa FpEe Aushing £52dna I8)dThe

S@{é@oﬁpw eﬁxléﬁzl(ié;) aaﬁg é;% 919G 12%? £ ;r Lg%eh gﬂxsglﬁng

qc%pdln a heat ﬁ or ne
iAsT de HEip aﬂ‘@ﬁt’(%’B)of 165 H%¥r-ue appar at us
(51) according to claim 18 wherein nelt duct (89)

14 )fmi Betué drj‘ﬂpa&a%uan (5111}/\/8&8(038&9&9@ E@Q;l'aqgld&?p@ﬁg%lnélghe
| re ed transition
(276) 35 MR SR A el B ot roemicy
d “4R BRAWE Gr¢ ek prrrli frpntt b@feﬁw p6At | beat myediidee the
tstegopd cardice bdsbing heopratd ohUsidiFace52), S WnTBBtwara

HREEe ARRAIALUS Lo L) AGRPT, Qh”gh {0 o@kHE&g en&égk duct:

ushigng (52) further includes an ex
%%%%ﬁfd?légP ring portion (88) at its second end

with an outer surface that provides the second
15)ithel apivg apotphels COANEGlci0Rdiddtter £888m (74 -whel@in the
%;bﬁbehéuyigg agparfgégad%g Lnag§ﬁg'd|ngﬁt() cl,ai,m.20

erein spru i Ncl Udas® heat er's o 98a,
588 e ana 5’6%‘5‘" ea‘° 4| PR oy TridicRal 9aki s
of sprue bushlng (52) and may be selectively
16) tbat smhicedpphhecieatsans apeovatingot Bea fNCtin@R0f 45 a

tBeE 1@l cJngaut 8.07s i raeLecsi Ve hggf ;”&e&’f at-m' gast,

one... con |t|onlqg;zone etmeen

surface of a recessed cylindrical bore (87) at a first end of

the sprue bushing (52).

17} The sprue apparatus (51} according to claim 16 wherein the
first isolating coupler connecting interface (74) is provided
by a surface on the outer diameter of a c?lindrical flange
{86) located at the first end of sprue bushing (52).

18} The sprue apparatus (51) according to claim 17 further

including a heat choke (124) formed as - a groove on an inside
face of flange (86).

19) The sprue apparatus (51) according to claim 18 wherein melt
duct (83} further includes an inwardly contracting tapered

portion adjacent the bore ({87}, a stepped transition (170}
26
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22) The sprue apparatus (51) according to claim?21
wherein the sprue bushing (52) further includes
t hernocouples in nounts 20 (122a, 122b and 122c)

lionai-eeth al QAL idsid gRgLh.f or, hays iopgvér %tgf&meg%%%%iﬁég

t.hat provid I n._use, tenperature

t renr%d 8855%?’? of e§ﬁ8h“an?*r?e 38598€hent Yhehepspeue bushing
biti-ng (52) to at |east one controller that controls
thermal settings of the thermal regulators. 25 23)The

20151UE 1) cor di to_clajm 22 wherein the
)spreuepgggﬁélg% ;é%% i{agru ecsorgqﬁgr FOved Porti Bherpin sprue
PHERERTt {52k Furtdegetppkidasd ano ewheiet rdpidlar spigot
Ztigpﬁparujc@ cle@nges ifs t(dé%onﬂoleﬂan@iifﬁta&r iolaker 3irface
therseidte appatabyss (; sor di oclaiml
fi#i%&@?ice i {lﬁl di ng the ilsollgt%lgﬁg g%‘&%letgr FOE%?CAt’r%f hod
of controlling the tenperature along a sprue 3s
apparatus 51 in accordance with claim 1l that connects :
21)fthe spmld gpeiraetsalSHChLicBeravig! € (ARQ%md Nildl2in gprue

HUBREA syt em0h uads a@iegg s 39t61£>s, gégzﬁrﬁ :’}{e(a‘s;lr{g}located

i.ncl u 1,ng the,stePs of :  configuring a’
PREPHEITZ GREELEULIingh axts ofsFPmee thghiseghht andemay be
§pt et appar apnsrobligd.altbrghet setengiohidily ANENREDtion of
SI—EEQ’xﬁd’le rI@:lg‘un.a!:«b:t: Ve 'sé@@@§i\|fé1Q{ééQ:|iﬁg ae lee%st one
SRk A 08 6L oo LU, SNEPIRASIEE .2 NOZZI €

47 2and 4

connection interface Wt duct portion
(89a) at a first end of the sprue apparatus 5 (51);

22) Epnfargwei agparetwr (500 eatderdialy tegul &8 (Bdre58, the
96pud Wusnhagukedy NG R t EAPEIaU . pluralit
Pizgaherlgg% go}geé 18 gger%tl r%tsal%ggn ?%%lf%elresf of mounts
dri i ng “40 MRAst?4f)sufsatedrakang dher henattefar ahowsing
BrEPcanBhes ehiper @rgrade eetthatde. f tompetdigirie FesQBgdi \UF
tire reebma dnesnding ok sdasbhe ke naLah WL e1setbiig: blking
e R obLet il Kbnge Pl LhgCaLy s sl plar, LSl
nqzzle  sealing zone (Z1) to maintarn a te Et&ture at
the Word°t coihedt BRI FeSH3k0&S¢ 94) bel ow a | i qui dus
tenperature of a

23)The sprue apparatus (51) according to claim 22 wherein the

sprue bushing (52) includes a narrowed portion in proximity
to its second end to enable rapid temperature changes in the
molding material.

24)The sprue apparatus (51) according to c¢laim 1 further
including the isolating coupler.

25)A method of controlling the temperature along a sprue
apparatus 51 in accordance with claim 1 that copnects the
melt duct of a machine nozzle (48) with the runner system of
a molding apparatus (26), the method including the steps of:

configuring a plural_ity of thermal zones {(zl, 72, 23, Z4)

that segment the sprue apparatus (51) along its length;
27
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nol ding material that provides a substantially

| eak-free connection with a machine nozzle (48). 20

26) The nethod of controlling the tenperature along a
sprue apparatus (51) according to claim?25, further

i ncluding the step of configuring at |east one of the
pPRErBHFL S Pheforts Gdeding a nogrdpt sonliing zone (2D
&hdt Z3)cdrpeatsed adiecdrt cbheelbi dipZzakerseal i(9g) ZORE a
fé1y wher %d}tﬁgﬁ i ng Qajtf?fé@letr;‘ﬁl Bg %\be sB?ue apparatus

ngifﬁn'passed melt duct portion
tained at any desired processing terrperature

27) The nmethod of controlling the tenperature along a
§@ﬁﬂ§gz§&r@p@a&a&#&u&x®)¢ha%£’i dﬁé&ﬁlxﬂaeo% ads@ 2§6 f it Ny

f._configuri 0
k]Q%u '}% tt?g F]%Frl%a%i%ﬁejéna‘%’e cy% tr?fgozfoﬁge’(% Zones;
Iocat ed at the second end of the sprue apparatus (51)
poerdthegc entrotied dfrofpat doiviofy atl deadtd aedubpbtigpDfthe

§E%fﬁuﬁ|ﬁ%§uﬁ9£§&éﬂ3ﬂ§§%@rﬁﬁ$n'ﬂbﬁ%@rgggfgn¥% ﬁﬁgcﬁm%gom 35

?Hcgt_r Q:oerstl 0 {: dr? od gf controllin
Sfperatare al'ongy ergla pF?fées aaﬁlgialaa BR* {351 POt sy
R CHim 27, wherein the sprue apparatus (51)
conprises a sprue bushing (52) housed within 40 an

5S04 aldnRG oG 9LP! &rlv(l%é) ssmttﬂetﬁﬁhf ré%lﬁg%@shﬁ ge[l@?mozzle

28, AVENDED }-ugﬁTt (54 connec €CQQ
Thsert (567, ¢ ocg‘gfLP @uf SPPPEEBY5T 8Vi HRhdEtie
FeRRaGtdR ot e fasiendP4) rlejifivarod 1ok duwse tewpéxat wwobifng
odlding marakeasealEitngraeides @ishbsGadQalhe 1@IhaQd af

& l; L, t | a sprue apparatus
(R aen i e SRIRERE MR 308 D P le bushi ng

(52) includes heaters (96a, 96b, 96c and 96d) | ocated

26) Hleomgthefieof ormgitrodi bed thel senbesprue blisid nrg spap and

éﬁbbﬂxﬁuﬁo(SE}EHHdd%ahﬁgC@HWdﬂylhegs tfﬁ%dﬂﬁétﬁﬁéiudlng the
AQYi Bgy, Dgeuxfl 305;09 ofc Rethermal re U#aéoof Yermal
selective e T Sast “5nes ER ni%g “Z26he
1755 fAd 23§°n%‘d'jl?ﬁé“9re%?ft% (G2 eaRtFD |1Pﬁgt%@d:acent the
neder acalenalzomg dZsprwreerelb appandlidisg(bderdetowdtngn

i GhabfbafsedVMi el 8udd&dreebat kb ana 8%¢c) is maintained

at any desired processing temperature.

27)The method of controlling the temperature along a sprue

apparatus (51) according to claim 26, further including the
step of configuring one of the plurality of thermal zones as
a cycling zone (Z4) located at the second end of the sprue
apparatus (51) for the contrelled formation of a localized
plug of solidified molding material in an encompassed melt
duct portion (89d).

28)The method of controlling the temperature along.a sprue

apparatus (51) according to claim 27, wherein the sprue
apparatus (51) comprises a sprue bushing (52) housed within

an isolating coupler (53) that itself includes a front
28
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coupler (53) provides a thermal conduit for heat
conduction between the cool ed nol di ng apparatus (26)
and the second end of sprue bushing (52) within a
econd seal ing zone contained in the cycling zone
Ppping hés"()hégﬁﬁF%%d‘{}itth Br 60P #ingy imsert 205§ )undtieon
epbodinternmmErtr ¢§6ll atviddng 8Re B8hctich 20 ANMENRPED

eEEETator for selective cooling of the nozzle sealing zone
{21).

29)The method of controlling the temperature along a sprue
apparatus (51) according to c¢laim 28, wherein sprue bushing
(52) includes heaters (96a, 96b, 96c and 96d) located along
the longitudinal axis of sprue bushing (52) and may he 7
. selectively controlled, the heatwors providing the function of
a thermal regulator for selective heating of the least one
conditioning zone (Z2 and 73).

30)The method of controlling the temperature along a sprue
apparatus {51} according to claim 29, wherein the isolating
coupler (53) provides a thermal conduit for heat conduction
between the cooled molding apparatus (26) and the second end
of sprue bushing {52} within a second sealing zone contained
in the cycling zone (Z4), the thermal conduit providing the

function of a thermal regulator.
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