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METHOD AND APPARATUS FOR COUPLI NG MELT CONDUITS | N A

MOLDI NG SYSTEM AND/ OR A RUNNER SYSTEM TECHNI CAL FI ELD
wohespmement i nvention relates t o a nelt condBCT/CA2005/000556

col EHQPnANBrAPPARAEUSeEQBeQDU@éE_@eMﬁéﬁh@@ND@E@S IN A

bet ween di SesmesBycTed SR Btk fOR A0 %p&é@ﬁlé_‘% BppEt em
In particul=ar, . resent

invention may be configured for interconnecting the

melt conduits i n a r WRTHNIOEE em@dp an i nj ection

nol di ng machi ne. More partrcularTy, the runner system

may conprise a hot runner that i s configured for
ThaepabsemUuﬁnvnntmbM|nglaBA@K@ROUNDm@EtTﬂiddwﬂHﬂ%&Ebler for

oo JpEa B L S coopgprsdon 0. g LAl
CO%@%it%olmdaomOldth Syqbem (i IB. pabbyeudakj duby seateconduit
I de [ f rai us
SR —
ln%ﬁ?%@%n%ﬁ%l%@aﬂhﬁﬂ@ﬁ%ﬁtﬁoﬂéﬁéﬁéndélt&3nﬁﬁnePaﬁeﬁtem of an
1nj\&1§tlor5 b 14589 anREnE 494, 703 &l al(ﬂc&laﬁflq/z AW runner

injection nmolding system 10 i ncludi ng "a

SVSrE BT SnCHRPE 9 Andrck GRS R MHE b 2Y Hh BP g Eodipfed metal
injegetdrermoTdendg nj ection unit 14 processes a solid

nmetal feedstock (not shown) into a nelt and

subsequently injects the nmelt into a cl osed and

cl anped i nj ect i BACKGROUAIDr HF0FHE INVENTION

connunication therewith. The injection nold i s shown

i n an open configuration i n Fig. 1 and conprises
Th%&ﬁﬁ%tﬁ?%%@hﬁ eercented hal Vest28 motdPsg Ghea metal
allidy €qbueh Ut MbAfihAr §AClHdg8manghRkgCtdon flﬂﬁ'lty liquid

base 28 which Ildably supports an 1 njection assenbly

(1% nodhe¥a t Fetd6ns) Thestafi%ct i onDg§aéhsry Zpscriptions of

exemqﬂmr}seSaIadeﬁat@é aéﬁﬁngblbeg&_tabh@ng%(f }N"t 6&'@_01% dmolding
rria S 4, and a drive asse y nount e
YR h%s%(gr ?059 gf‘searﬂ-glﬂﬁ%ﬁr@rhava%i@g?ﬁs&’ém yefggence to
U. Ss rFarered btbsecﬁ,l%ﬂ;é?rﬂ%ohrtm%,bm4rﬂoassenbl y 38, for
the operation (i.e., rotation and reciprocation) of a

screw 56 (Fig. 2) arranged within the barrel assenbly
FI1G3gs)Thé |¢@®céﬁoﬁh9§séhbkyowg iizjehboiwnt mplding system 10

indieeamecdedih9etshat hoNar 1Ll gh8N 210 1 Und NEnFL AR that are

couﬁled together. The injection unit 14 processes a solid

metal feedstock (not shown) into a melt and subsequently
injects the melt into a closed and clamped injection mold
arranged in fluid communication therewith. The injection mold
is shown in an open configuration in Fig. 1 and comprises
complementary mold hot and cold halves 23 and 25. The
injection unit 14 further includes an injection unit base 28
which slidably supports an injection assembly 29 mounted
thereon. The injection assembly 29 comprises a barrel
assembly 38 arranged within a carriage assembly 34, and a
drive assembly 36 mounted to the carriage assembly 34. The
drive assembly 36 is mounted directly behind the barrel
assembly 38, for the operation (i.e., rotation and
reciprocation) of a screw 56 (Figﬁ 2) arranged within the

barrel assembly 38. The injection assembly 29 is shown to be
1
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through the use of carriage cylinders 30. The carri age

cylinders 30 are configured to apply, in operation, a
woanesitage4f orce al ong the barrel assenbly 38 f®8CT/CA2005/000556
compéntadnityy engagenemiadet péeitea nMachiofe tlozzicdaddp unit 12,

, t b l; se [ t -
th%é%%ﬁlftz%..§%35Q$Le%%3§ |%% ggthg 5 17%6 etc#@g .Farrlage
cyhinderpapf aaﬁnepnéygpéﬁdzso aRPlyy fihe OREIAtioNhepngarriage

folbbegligdyl rhe H@%ﬂglChiéeﬁblya@ésfégamaihthﬁﬁlng engagement
reactlon forces generated by _the |nject|on of the

bejgeey 2 PRETAGRN AT DhE bof WhERSE he)macHi HEhPobaFEeh4assenbly
38ﬂ”dlthfn”a' nedendididuift t e, g’unnegsrﬁgsbaﬁhmg, manifold 170,

refer pigot —.connection, as d i ted
et bt eS*pa %eﬁ?ﬁﬁ,g%%fof'n?ﬁe %%??%T sSen% l'% e o1t is
befing. i@jectedshowo ttde m&ﬂuﬂe:anaelomga$edgayhshdtheakeactlon
el an cyli al_ bo 4 ar
oD ot RERT o 2 Fne For CUA6A T8 oAU e & Soolorate  The
coppe@tipe eet@wese ther a@@éﬂdmehéroei znle fof @m@cebeu nglangonduit
of LEARSPOLLADY & t@ﬁiaisf%%%%kg%%lyaﬁg E%rgéﬁPLEBH£€¢ n, as

and,  subsequent 'y channel i ing materia

- degerihedi H eribAdt AeRESE. pqgrﬁengcrémﬁéé Phéludes a

hellcal fli'ght 58 arranged about an eIongate
i ndri,cal ortion, 59 _t hereof. ortlon
Th? Fr§ﬁ5&\m‘3‘s%?rg}¥}1§ SCrew 86 Fig -pr 'ferla'sbl%h f iFQurigfiude an
el¢mg@b®®leyMLmhrib&ldbaVEehssénhhyhBQn Axfeiwagyllindrical bore
48190 t.tjr%%g%f L3 'EE%SQFSO n éé"”% 4% 5C ?f' WEL 3 %ed to

recelve a non- re urn val ve 6 an operative i
CoQprtdion wmeheaﬂl%rsrcalr@ed%nafcnf@mgedf Ehdrimmr df et Pngcessing

anéa@féﬁ%péf@ﬁﬁgrQMé5ﬁetgbefgéﬁé€5cﬁssgﬂal¥o§8aebﬁﬂulat1ng and

I ncludes a barrel head 42 that 1s positioned
subsR @Rl vt CHAHEH n@ nB2ite 28 HRLHE T o terdadf during

1njé@t:bc§'ﬂi r ehe 8o The Thar relrheard ﬁ&dlﬂfdémeas Bel®tdl flight 58
assage 48B arr an ed t her et hr.oug connects t he
GoF DOPRUABAST { RISGENE erfSdr alaoengption 59

thé&ébﬂrrahgeﬁxnhr@uthbhe Waohlnehaﬁleeoﬁ41jﬁhesn@dw 56 is
S way 48B t hrough the arre 2.1 ncludes
o RSP ler T Rore: 6Tk 1T he Erof et ke abanbpsy 36 A

foxwaxmepmetiowaeéa@@@e&cr©Wthelauchohashomei irel tonfigured to
Qa9ea OA}?—%eé:l{) frhe J’Q{Q}H n%On°7w§_| 4%11 Tgﬁﬁg?'&%@@ ]gortion

ore 48A o arrel 40 1s al so shown as i ng
the#%ﬁ 4€rﬁﬁ1&f@df o &restr o’ o rEer¥anAt Mdtierd aface of the

screw 56. The barrel assembly 38‘also includes a barrel head
42 that is positioned intermediate the machine nozzle 44 and a
front end of the barrel 40. The barrel head 42 includes a
melt passageway 48B arranged therethrough that connects the
barrel bore 48A with a complementary melt passageway 48C

arranged through the machine nozzle 44. The melt passageway

~ 48B through the barrel head 42 includes an inwardly tapering

portion to transition the diameter of the melt passageway to
the much narrower melt passageway 48C of the machine nozzle
44, The central bore 48A of the barrel 40 is also shown as
including a liner 46 made from a corrosion resistant material,
such as Stellite™, to protect the barrel substrate material,
commonly made from a nickel-based alloy such as Inconel™,

from the corrosive properties of the high temperature metal
2
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such as Stellite(tm, to protect the barrel substrate

material, commonly nmade from a nickel -based all oy such
wagodsneonel (tm, fromthe corrosive properti espPof/CAb@s5/000556
mehicgh Qéhperabmtéometaﬁnéhe barel pestmiy of8 thhet come into

coh@%%@l fAssRMbL Yy 38m+f@{n %é%fbf gﬁ Slrg%%g‘téﬁ%o include

mat eri a SO I nc
SlEFéPéCPFQEGPFhVﬁgélGanéapﬁn@@atiﬁésbarreI 40 is
further configured for connection with a source of
co nut_ed tal feedstock through a feed throat (not
Thep r%%aéges“foéa¥ %qweagﬁlaufaalé&ﬁ BSPP?GEl&P with a
sotibeebarfr ebofali aatadat nsdoyin) feeﬁbtoﬁ&ﬁdﬂ%ﬂﬁ@@? dlorﬁ@iz@ throat
eedst ock |nto the bo 48A t arrel 4
(npEobERET BB a Rt Pt choERR T RES BORLIPR of the
bapfeiol dahgomateti ashbyny he netheni cakdwotthirngtt helieeicts the

fe%éﬁs’c@ k2GhHkgn % tﬁkgrifl!i@zx" ??olltﬂed?%ea Al gp w trﬁf_at Beedstock

arre bore 4 con i'ng theréo
lSThbeheétlbis@qpﬁmhlﬁeﬁrb?eés@ér ne§00fa neateerd BOl0hog material

byakheoﬁeWﬁbﬁﬁc%ﬁeWﬁ?%%ﬁgtﬂﬁgr #aaggda§£989 B8f the screw
substantial portion_of the len th the barrel

56 34BefBPPe38L1PRe Wditingrhauhar sl ibRrdé8Ra ananpybseatrolled

heaelmgt hh@rébatl onarey Halaat ey kor Seras el yy r &t akPedst efafeaters
end therf y connected at.  an

cla bl ock 22 sli dabl .
opF5 1B bl for TR hER o iy BASEThs LA S foetiapes dmlong @
suﬁ@tantaagegorbibnanslahe ﬂhagéhebﬁe&heobaarseta@%embey 38. 4
bars 32 that otherw se interconnect the stationary
platen 16 and the clanp block 22. As is known, the
Thel gdpmpniunit2 Frikekudes| adesampnbass flff witlbkangtationary

pl4Poh $howRk-utRe Mg platen 20 Whh diRSReFE, 19 ENmp block

stationary platen .to open and close the in]ection
22 npf ydalpby veennacted akr afgeBPPRéEebeRdeef. tAScFaRpPngase 18,

andTF@rhEo(rﬂlgé ﬁhg)w@ﬁ pe akg@n@é?vweer@ggmﬁge thlgr@bameen on a
0 and. t en to provide of a cla
sef uPEa B Ree the T St TR fetingetneRe S¥ationary
pl&h@m0160@n@fth@€champ bioakl 22 ng HEtEBlahowﬁhethétclamp unit
h f the_i t|on ld 25 AS M d to f ace  of
12tﬁ%L§$%]%oﬁgthg 5t ef %%E”Whereas ?ﬁ 6ﬂgleﬁﬁﬁ? afyiown)  the
moeohy phdfenf2 heibbl degBecs houbhedstatanneppopilagen .to open
anéac%lggethQ: V'EH Qg@&gﬂ Z%Oﬂd]fﬂéigg% d%%ml 2§hearrangedg
i njection no |ncF es at [east one nolding cavi

Che FeleSHRRm) fe’;\rrfc‘éeﬁwrmerﬁe%ﬁpl BAENE&CY ol n@lso provided
be /&€ t sh&hal gpbBl WRRN ahide vl hdBl e ZherSto THBovide of a

clamping force between the mold halves 23, 25 during the
injection of the melt of molding material. The hot half of the
injection mold 25 is mounted to a face of the stationary
platén 16, whereas the complementary cold half of the mold 23

is mounted to an opposing face of the moving platen 20.

In further detail, the injection mold includes at least one
molding cavity (not shown) formed between complementary
molding inserts shared between the mold halves 23, 25. The
mold cold half 23 includes a core plate assembly 24 with at
least one core molding insert, not shown, arranged therein.
The mold hot half 25 includes a cavity plate assembly 27, with

at least one complementary cavity molding insert arranged
3
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nold cold half 23 includes a core plate assenbly 24
with at | east one core nolding insert, not shown,
wanro@ngew4t herein. The nold hot half 25 incl udeeTaA2005/000556
theawity ploan¢edssembhy 2ie wf haatrurgsst syetem 26. The hot
I y av' i ng t a n,
rufREP gﬁﬁ@e‘% g eﬁfc?v:[@ég ng L BSEL Pofzr’ BSE%B%&% ‘the melt

nount a runner sy stem
pagaagerayy 4&Em 06 ptrftﬂn@é@hanﬁeamzzlcﬁ d8nritkth ngtt hkeast one

moﬂ@iﬁ?p@§§§99m@5r4%ﬁéﬁfﬂﬂE9ﬂgﬂﬁﬂéﬁé6@22|@hé4rﬁhhérabystem 26
| east one nol g cavity for the fill g?thereo

inglRAes yBERHF26 |H%FE8e§4 aRenPf GPEPHE Qtééyag?&%mg plate
62 ccmﬂ egeBlasyndacikd g pbataica fﬂfeﬁk&‘é@ﬁéé@, nrelntd a thermal.

d ts t b d th | at | at
in GRS GRAEF  B)or o2 1Ry boS KR Lot OBt ngy Db BntEfeet or
muhﬂi%drdpommhntrmmmaersyﬁsmanl a @@hdrmmmm&rsyﬁkﬂnmla a cold
d X
%8& S %315¥§§eghyof%e prgéeﬁé g$9n9$ﬁ%h qg&ft?%ﬁ%trlbutlon

PATsSt FYBUtT 8n Teans
meane. above- descri bed system general ly |ncludes t he
steps of: (i) establishing an inflow of netal
feedstock into the rear end portlon of the barrel  40;
The PreceREn@ I iN@Ldirhedr PEGPLadd Hg | HRCTRedfEcEibed system

geﬁ@@gjﬂpckntnu@eg théxgtéipl efAel(t Oésﬂabﬂhﬁﬁlﬁ@t 8hi ahflow of

at t t
me Pl SEERBRPeRoritiie. oFewosE 11 PURLLPONG ghe barrel 40;
(11ranspﬁmhgthe beedst&ahﬂngt ,arndrioemghi idnetkeopetati deedstock
. h ' 5 . 48
m?%eélé%%%ég thetege B o 0apag, R8T Budita g Rl
op@oatapd ihte. anra’c@uﬁghaandnreégaghldef| nédthﬁ Begsw 56 that

fu?étigﬁsnonWHﬂgéhéﬁgf@ 60hcanGdddo MealdNg thenrough the

ock material 'as 1t travels alon% a substantia

coppe¥bhonf of h&hsars®revasEbhdnys 388 pilith) tdiostaiphngore 484,
al&h@MehBg 1hgthnjactivd pRkdehalives 2t 2t&1e(hM91 return valve
|nJectH£%:the accunulgt%d melt through_the mac
60 no28Fe AR | REGUIHE 3CAPEC 1 H Hbl ehyned f&:"wa]{%‘mt of the
nohraashahi oaloé tbhe sm@aMiﬂb)(h@aﬁinqom@élyeédbtbng material

-asagé}rgggéglgg vgégﬁé:%egge rg {gglggégty N W€ the varrel

[ of s sure (i-.
asﬂemblflaﬂlonil;)(mboaxmmlagdtmiamgxmglbhe&dmne@ﬁmmn ‘mold
ha%ﬁgsn95d695paf£v a§n?8b£g ? %HetFEQ#HE&BE@ngggk”QhQEugh the

i njection nold; (Vi enova
ma¢hbnet Rezizdpect4 oanfolntq vihe) igpEcddsn ymold by ‘a forward

tr&R80LE i ORi ngr t hend njgatdpn 3wl d for apsuls@auent filling any
remaining voids in the molding cavity by the application of
sustained injection ©pressure (1.e. densification); (vi)
opening the injection mold, once the molded part has
solidified through the cooling of the injection mold; (vii)
removal of the molded part from the injection mold; (viii)
optionally conditioning the injection mold for a subsequent

molding cycle (e.g., application of mold release agent).

A major technical challenge that hés plagued the development
of a hot runner system 26, suitable for use in metal injection
molding, has been the provision of a substantially leak-free
means for interconnecting the melt conduits therein.

Experience has taught that the traditional connection regime
4
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nol ding cycle (e.g., application of nold rel ease

agent) . A mgjor technical challenge that has plagued
woheosdevmi opnent of a hot runner system 26, suPCalA2005/000556
usddritse phagetials imjtec:hhmemlsglishgm hds ebgera tfrce-seal that

is P%gé?i%%glgfﬁﬁg <€ ééﬁnldﬁlé% u@?‘ 'H%%n%ﬁ?”§§%9£31on of the

nec e nelt cond ereln

meltascbadghtst hats t hett rewi talohal l@on@eckltqtonrv@wﬁe@sv@dlem for

meﬂ%}am8k§§ﬁﬁgslmﬁ éf%&@ﬁléfStQH‘Q f%}af B%%efﬁﬁﬂer system,

IS conpressivel %{ [ oaded under e t hernal
thexpahenbntef WHehelbe cHRdii taNJwi kvt M4aFt RS £GpEpssed to

maN1pta THNDeF s Sysd e f e rebatwd®h i 8021458 Hanéisularsufficient
a netal hot runner system, the extent to jch.,t

he
to pnerusRoddid™ s (hust r b 1& SRECEDS hai ntHHHE als artly the

restﬂI_C@ seal tnker elki@mvveepeirstalosl@lgemern@lelr)atsufefsl cb&nt the melt
ush them(l |eI oRg Coc urs Thi.s

h
3 5 he REBRAEREPE  ohatot ehpdvatiords ' Ahiot)'? whicn
Slg@lﬂlmwtsrééuges ardend 68thahiocala pyppealtiby of the

corglréﬁya R o]F %Jhgngf Cankggles% €Sl e_f%%haaw;@& ygrk tool

oper e conpone mat e gplca
stemdesyqloras W ot &8 bolArs@*é@rsm:@{bh%mDm 4haggsjgnificant

théMpdheg - REPDLed bgikhata I fikanhe i herRliuakadiantishe high
exi st across the nelt conduits at_the high operat

opeHIAL (PEPEFELE TS gRRFFEariti iy Gttt abPPRegUrability in

thdhei gegeerelr ywihtsh conmilicateas the sedbedttden ofof suitable
Cgl table cold clearances . Another challenge wth the
ColGMHI GG of structure for interconnecting nelt
condU| ts has been in accommodati ng the thermal growh

An&ghdﬂe 'Qﬁ_r ateg%g.”?ﬂé Eéﬁ%ﬂéﬁ%éﬁléﬁ 5 EQ?ucture for

con ItS are et ween t and opera I nNg
1nttmrmcmzersg pethourorsithiersy Basdibgfmcing Fagremiasiadiing the

41 0&§o&7€§r%%f dhat ; By feetetocdiemmin fdorRfiits ie., as
ative to other structure. For exanple, in a single

theblr 0BORBYEL FBnnéresy teHi S t RS BHEBR T sefibdry, i ef fPerating
terpeF £ 8F s )t WoL i dit Corslethr Bse r@ﬂ@ﬂ)ya@:l.ﬁ@pﬂuﬂc@ﬂﬂnal portions

cndSPy TILAC! T SSRES Vel Yol 1S At ag8as L0 (X o
stihecstppl yrorniekelhg ifegr isake singlegamept hwitt hrimeer system,
OO BOTELE A MLLE 8130 M0985O e conauice,
naregigneensupplls aandnlaet dgare minafobddi mpamdtively, it is
ad&iﬁ%ﬁéeous to fix the location of a machine nozzle
receptacle portion of the supply manifold for sake of
alignment with the machine nozzle 44, while also fixing a drop
(i.e., discharge) portion of the drop manifold for sake of
alignment with an inlet gate of a molding cavity insert.
Accordingly, some means for sealing between the supply and
drop manifolds must be provided that accommodates an expansion
gap therebetween in the cold condition, and that does not rely
on a face-seal therebetween in the hot condition. This
becomes even more of a challenge in a multi-drop hot runner
(i.e., a hot runner with more than one discharge nozzle for

servicing a large molding cavity or a mold with more than one

molding cavity) wherein there are many fixed drop portions, .
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Accordingly, sonme neans for sealing between the supply
and drop mani fol ds nust be provided that accommobdat es
wanosxpensi on gap t herebetween in the cold con#Cricangos/000556
thandrbpapodb$6n9obeingyconfagﬁaea-seah tbhetrebgonedng Quantity
hotagoggiégon Thi s beconmes even nore of a

'Ofc%a?Penge rn~a frulti-drop hot runner (i.e., a hot

runner with nore than one di scharge nozzle for
servicing a | argegpmmik@Jofavhky IRVERTFBND W th nore
t han one nol di ng Tavity) wiererm there are many fi xed
drop portions, .the drop portions being configured on
Thél Qel=RSRONG R BLaAT b valdedr obh mankkekdsn Mg Ohachine
I NVENTI ON The present inventjon provides
aPP"h{%E‘E? oﬁn%qﬂ%madnﬁaeh?ﬁ@raﬁﬁ%rEPGSP RALrEERBAtEG above, and
toopebe@ae tahe f b teise Nokediabexe, m@mﬁﬁcf¢woyed@c@@ leakage
fectiv efficient neans_f re | eakage
CORBRRSLTY i DEFRell OF Ler B Bonb FERERARR: Lh A RoRgiaPngYsten-
system According to a first aspect of the present
on, jstructyre,and/ ar ro or
AC&Q?% % n%%hlée Eglg conéﬁ{t 008§$ ﬁ?ﬁclﬁggggn£ iflvention,
sté@@bmrﬁga@@fg@t@t@pﬁa@rﬁgPQOVLdgﬂ §9rfac@0édmﬂggmaéalne melt

coh@uEPURLRpMth Bndidgindgelbupandyl tst AN @r8€6@Rdng a first
surface configured to couple with a second nelt

| SUBHHGRI FONCHBITRG SPr GOURRE e WBort | GhA T rﬁ%l*br%%%l‘ar and a

se@@mmanéui@a&@e @@ﬂpigﬂge@trﬂ@tUt@upEéefe&ahlya tBecond melt

Cocg ructure coo srt e co 5% g st.r cturg tgeaa coolant
%‘ér at ?% Tt SEAUSEE anyS nEP L1 e ii?ﬂg Pr BV H
to cobipl cogp$tingcstrectarat. | easdfegaaiiliyl | yhsotodiiyg structure

coéf&r&'?éf EBg{ai‘% S?%%P'&Qu&%e t%owet%rﬁrﬁ %tcﬂre £58 rQéQQes any

a secon C t'he present 1 oOn, Sea
me bt r led ke aﬁ@l@@rtl@@ e@@umen@r @Wd@‘dumhet@bytalﬁas@ pgrtlally

soiEﬁlfyn@ﬁér§U§t§@}tHé£UQ@élﬁn@'@ﬁé 8885&89589(59 carry
| east one melt-carrying manifold. A couplingis

conflgured to couple the at Ieast one nelt-carrying
Acaddrd{ed de o & hs@c ol t £@p&yt NGE CHIRE npkeséneoehveatlon, sealing

structure conf ured to COO|ﬁA%
StACHIAT ne ™ St REPHC asHbet FOREHE pr SUBRE SHmentiogiiing hot
rummmmreyssbmwmnﬂknwmw/@rpreasannfxgunewedof@mﬁmy at least
nJ él i ng chi havi g g&id conflgure
on# m a mr)l"\]{g) nr#;t éng?lél}lglq(n%to a é‘]mlcd% artd cl'e  FPFS tlgured to
coumke sebhendtholeast mater imdlt-carrying manlfold with a melt-
carrying channel. A cooling structure is configured to cool

the coupling.

According to a third aspect of the present invention, control
structure and/or steps are provided for an injection molding
machine having a mold configured to form a molten material
into a molded article. First and second molten material
conduits are configured to carry the molten material to the
mold. A molten material conduit coupler is configured to
couple the first molten material conduit to the second molten
material conduit. The melt conduit coupler includes a coolant
channel configured to carry a coolant adapted to remove heat

from the molten material conduit coupler.
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conduits are configured to carry the nolten nmateri al

to the nold. A nolten material conduit coupler is
woanfsiigened to couple the first nolten materi aPCT@Adwis00556
Acegréhadseeond néPueihhmaeepeal cohdihe. PFhesesft invention, a
me ERBEUIE Q%ﬂﬂfﬂndn€£§g€ﬁe§ %QQE%nEuﬁPa§@@$n&oﬁgigéﬁe%aterlal

arr cool ant adapted to renpve heat fromt
COH&JC Y. p

tEH r?ﬁ’tcéﬁdz-ﬂs chhgluistte®supPer . AdeorritaRing énfcﬁﬂdchOf said
flﬁsﬁemblﬁéntm%ﬂﬁﬁﬁﬁﬁﬂcbﬂ&@ﬁtlQﬂja@eﬁﬁt@%jéﬁdc@ﬂpbhﬂg second

ether fir t an co en materi al u
ol RO Skethe T srBREuSEY (1)) pPAGFAGCaR EAUPGETeRRALE the ends
offitlse nblt=en rratdanseéccnmﬁdmdltaﬁj amfarﬁeramlend:o@fdlﬁadsi (iii)

It [ nglui t [ a cou r
105%853{? tﬁ enégjdﬁfei{ & ﬁ?sg%anaeéé ﬂg %%’1 t et Rt e%“gl second
mo te@duimege riiaili )C¢rm];1a1t$1g ehe coupl easabwittarhenghesial flows
ir a ecgad t te I t
O e e et or | a1 1 Fave i heBagh the dndie 3 paterial
CO?@V%FSandC%%%b%@ nbRidn RAVBLPA @@ndgap§e coolliteg material
le&kifgCcorphesal@ @au$§eﬂntbeatnmésgtabakgagumg Eeqﬁalfy
said coupler to at least partially solidify
DESCRI PTI ON- OF THE DRAW NGS Exenpl ary enbodi mants of
t he present | BRIES OESORIETNON @&F IHE IDRAWERESt
invention will now be described wth reference to the
acconmpanyi ng drawings in which: Fig. 1 is a schematic
Exemiptaseneabpdamehts lkafownhé npeesénnlmlgﬁeﬁymmeatures of
thdl lgregeh§ f&‘n{?@fl{%ﬁ_éh %‘%citl' %%Eo@ea CP§’§ ﬂ?ec?f 58@1% FL¥erdnce to
I nj-ection di ng nmachi ne; (s
th%o@@??@@%&%&@?@wbﬂlﬁﬁ ARdwhiess- sectl on views of a
first embodi ment according to the present inventi on
FI G (sé 4A and 4B conpri se $erspect|ve and
Figyods-S8ctd oRCHPRAEIGF LRPERTH AT Ofbodi fmwn injection
mo &0y cdhaxghige t he present invention; Fig. 5is a
cross-section of another alternative enbodi nent
according to the present invention; Fig. 6 is a
Figer gpetti v weewicfl ascentbodi nefit ;acpordiiog toft hthe Fig. 1
u,e,_sle(g{ Vi in an injection nold hot half;
ln%rg |nl§&a£{cﬁr g‘%‘%@‘?ﬁj‘?on of the Fig. 6 enbodi nent;
FIG (s) 8A and 8B conprise perspective and

FI@IQ§§'§§Cbhan3§ﬁW@bmprise schematic plan and cross-section

views  of a first embodiment according to the present

invention;
FIG. (s) 4A and 4B comprise perspective and cross-section views
of an alternative embodiment according to the present

invention;

Fig. 5 1is a cross-section of another alternative embodiment

according to the present invéntion;

Fig. 6 is a perspective view of an embodiment according to the

present invention used in an injection mold hot half;

Fig. 7 is a cross-section of the Fig. 6 embodiment;
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of the supply manifold showmn in FIG (s) 6 and 7

FIG (s) 9A and 9B conprise perspective and
wonroessie®et i on views of the drop manifold showRCT/AB00G/000556
FIGsYsp &Adand; 8B gomp@ise @ep;@m;@@amﬁ@md ewosfs —@esttien views
ofeEH@deE?!‘Lyaﬁé%@bfﬂa gaomelar @%@;ﬂt n\ée%tn'dow ;used in

an i njection nold hot- hal f; . 1 |s

cross-section of the Flg 10 enbodlnent FIG. (s) 12A

FI@DQslngCaﬁﬂrBBGc@?@i%@@%p&@s@@@;ﬁé&s%h%e%gb%%a%??@ion views
up [ shown S an
Ofoéﬁ\l D%%éﬁ?g%oﬁl’@"—mmé EEEFéﬁﬁeEé EREOBF VENT (S) 1
. Introduction The present invention will now be .
es¢hi hed w es t.o. several odi ments.in i_.ch .
F1 05 TR 280 Am kg s Tt € el TREF PRERS g 26fording
thth%tareaEhby;nsanhlas Wagdeshnuan abdeetiibs solliddhet half;
tenperature (i.e., sem-solid thixotropic, or |iquidus
state) . However, the present invention may find use
Figp bihéf fnjiec®i 6ROFBrEFAEiappPEcahroRédsudh gebodiment;

plastlc l'iquid netal, conposites, powder injection

etc. Br efIy, i n.accordance with the_ present
Flgo {Bht ik : anF}ed 2R o R@TPE 1E6upPBF SPEChI BRI dBfl f GFOSs—section

viéms es€onhecsiupgl di senetelaekhowandui Fsc. Reef enabhy, 11.
conpl enentary mal e and fenmal e spigot' coupling '
portions are arranged on each of -a nelt conduit
couPETAIIFD IESCRIRITON QF FHE [RREERRRRID IEMBABINENDES)
i nterconnected, respectively. A Lspigot', as used in
this descrlptlon is a nodifier that characterizes the
1. refREFQ@uebhPRgurati on of pairs of conpl enentary

Th@09&5@@9tDQ&RﬂQﬂ§uﬁha&lﬁPOE%MaQ%at@eb@k@ﬁ@@”@@%h respect to
%%ﬁ%Lete mel.t conduits jn a substantially [eak-free

se mPﬁdﬁa‘reﬂtéulla{“r wRieBnAtenePl @Fy1pRai frodding . system is

usé.@plf@&t tl@@umiollrdign@or&f ors A&tathanadgri gedhi md hAhgnesium,

t) f dt t
DGR T AT o GBeT o8 EpSted  nd RS9 sar Ghi pEropic,
orrélgtidns Fhetepi.gotHioeepts ngther piresenar & mreafei@blyay find
us&oﬂﬁ'%%kg% Hggﬁﬁﬁﬁﬁﬁﬁhﬁ ig%ﬁé hgﬁ%%a%g %% such 7S plastic,

connecti on' Ween each gondurt Spigo

Ligolplmelgp poredmpes bk + Heowdspl enpacbignsppyding, etc.
coupling portion provided on the nelt conduit coupler.
The Lspi.got connection' js characterized in that the

Brisitlyf ade paffeedabfie dbhpl efdist aPyesphotinrpiiony a melt
coit oBSupBe£0Oke@rovided for interconnecting discrete melt

conduits. Preferably, complementary male and female ‘spigot’

coupling portions are arranged on each of a melt conduit
coupler and along portioné of the melt conduits to be
interconnected, respectively. A ‘spigot’, as used in this
description, is a modifier that characterizes the relative
configuration of pairs of complementary coupling portions that
cooperate to interconnect discrete melt conduits in a
substantially leak-free manner. In particular, a complementary
pair of ‘spigot’ coupling portions are characterized in that
the coupling portions are configured to cooperate in an
overlapping, closely-spaced, and mutually parallel relation.
The spigot coupling portions are preferably configured to

cooperate to provide a ‘spigot connection’ between. each of the
8
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Accordi ngly, a spigot connection is provided as a

cool ed engagenent between closely-fit conpl enentary
woybisndeiocal seal ing faces, wherein a weepage BCT/CA2005/000556
mel e A b ﬁéng%he?@u@t%np%ltn@m exnd otpeovidp lementary

spfigbthebu %ﬁmﬁgl ﬁf@@l&&@séﬁnﬁhélhﬁlQr%ﬂﬁaﬁit Goupler.
further akage of nelt. The invention provid

ThseSpoPoL tdohnedsi GhamRat %ﬁﬂ%%%igbﬁ@ﬂﬁnhﬂﬁ interface

beVﬁﬁengthEOMGmFRGMEﬂHﬁﬁy é@ﬂ@b@gcbupnﬁﬁgsgékﬁg?ﬁs is cooled.

her ei nbef ore.
Acgggd §9¥ a %plS %g%ﬁnnﬁﬁﬂq%ﬁ¥%ﬁﬂﬁ|ﬁ§urgaoﬁégﬁgena% a cooled
engaghmaetnojz$bwamm acholse lypifie bushmplemdetardi N@ywdndrical
seéh?n od nve@ﬁ%ﬁe Sa gplt g t %oupler has beeE melt

eV| at ‘uses pi got necti on'to
theﬁ@heéwﬁﬁéctsqiaudzsfacﬁs mept Emmd{sdet sa, fmetkmzeseﬁfégtlve seal
th@teéﬁbéﬁgn£95m19fp&E%ehege@hkgﬁeksléékag elt.

i nterconnection between a palr of ongu f's;

Furthernore, a runner system nmay al so nmake use of the
Thényatthveonebirofads ta GRUPlEe tHo1 04 nst@bﬁanHﬁEEtlon that

glstrlbutlon gﬁnlfolds contalg d therein. For exanple
SORVSF ngIoE'Ur BPCAGE r'{fHelY PROBASHFf skt 88ﬁﬁﬂgd?%&¢%ﬁﬂ' runner
sy$ semls 5 clmsed ted eibre defiabeforpar t Ucsl arbytaself wo i ne, 357,511,

o1 B980LLD £ OLLEBRTO AL £t LA TS L B! & acnine

NOFHl-¢| pahadtokdinsgrutorbwslei na. aArm:tQaddung etdi athe present
invoh €159, nﬁcméT% ééh&hfﬁe%gﬁﬁfgreﬂggd' viééh th t uses
i nventi on, each of the nelt conduits inc u €5 a spi Got

Ehe otipt P9 EBPPF6H PR STFERAIEE G R out @f melt condults

The&i nErudafent i %réﬂffﬁé@ thadn | SAraRoed RO A is as an
Lindrical ortion thereof. Simlarly, the nelt
ln%%;%ﬁﬁqe%Bh%Tg? g VeFRr AP Eonbriees- canddébed ring

body wherein a conplementary spigot coupling portion

ed Ion n_inper, circunferenti al rface
FUﬁﬁ%%‘g‘%P&rhegnn%n@%ﬁ PLS TRt SPRPI 2 8%1‘.%#% ¥ee of the
invgnt ool i m@lﬁhereoﬁdulh usmutlemai hbai njéhe regwirced melt

it Ur e | ct OVIde
cd SIRRUAA e i LR AP, pOhuSOHRRCILABE Lot | R B,
Sl%ﬁ&ﬁn)Qioﬁrth%np@W%nQﬁe 0ﬂ1tH§1lﬁﬁfSQDndummf:@upaelon, is

dlddﬂ&H&dcﬁéﬁéhnlBhéﬁelst a&%h@h@h&l&hﬁnkﬁﬂH?ergﬁ ing cold
got connectlon at _about 350°C In

ch ehr é;l acsa l%d?‘%]sﬁl%ng%ﬁ &3 et ta metal injection molding

machine. Also disclosed is a multi- drop hot runner for use in

a metal injection molding machine.

In a preferred embodiment of the invention, each of the melt
conduits includes a spigot coupling portion that is provided
on an outer circumferential surface that is arranged along a
cylindrical end portion thereof. Similarly, the melt conduit
coupler preferably comprises- a cooled ring body wherein a
complementary spigot coupling portion is arranged along an
inner circumferential surface thereon. The ring body is
preferably configured for the cooling thereof, in use, to
maintain the required temperature at the spigot connection
(i.e., provide a seal of relatively cooled, solidified melt).

As one example, the temperature .of the melt conduit coupler is
9
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In the follow ng description, the nold operating

tenperature is typically around 200-230C, the nelt
woenpaneture is typically around 600 0 C; hot P@DA2005/000556
coppplitdel 1pDUNCL. JBBEYaiBt pief Bhabtgmpesdtiise at the spigot

coffBBttobds, aspi @8buli P 3i50Ser t S yhehC. 1$Qndt N&ritn typical
i ngs are preferably made fromregul ar

' [ i ng/ [
Ma?’g%fsllg e%ﬁ?l)ﬂn%faﬁﬁmo, or P20) because they are kept

at a relatively |low temperature and ar eI general ly

i sl at fromla forces. Alternatjye t he
Ins?a!llei n%qdlclooovﬁnr% (?ig%(jglggﬁoﬁe e “P‘?]Iocyn #%Fa}gﬁégv\ﬁ@%erature
issoﬁﬁpigaééYtramgﬂH&ﬂ(ﬁﬂOfQ&D&&xieﬂheThmeMHHItehﬁﬁrature is

j or. ab roma relativ W, ,
ty‘ﬂt)ﬂéﬁrg%l ;&g%% u%ﬁﬁé’r’rathé}:rgﬁﬁt]{)a O?ggl%s%tlca@a%? e?o?888) 18
Profersehndiagdt Rerexendfieldshi ghippbcespi ngserts, etc. Also,
thé ergeenat /%d@ﬂ@ukiﬁ%eaéif@g]pr%rf%sr%@ll 7 T%ﬁ? from regular

eferr i nsul ators are nmade fromlnco
COPhWSTERL t HbLEEL datd trol BT opeElat i PRCIenperBeNt eareekept at a
relefpes By Ulew t 6ehpstaelireSeahd NGAeO0LERIrELNY isolated from
nat efi al . and nifoJFd [ sulﬁ]taors rrﬂ b? sel ected,
1R PR T he eri'd l?ﬂgiﬁg Pdeg21tRe/ Feqliredrépgpecan be
madQnESthhéSaVHﬂBaMhenﬁHsnm&ﬂEbréﬁCtri?émﬁﬂ@h@nhis expected.
I C ' i.0 are to be.included_.within the, .
T D R O B BB L e (et " "o G hveny
lowatageradd VI ncapdsrtianee mitdridk prefter ied als? capable of
md@r@ nael te.gondui i, co roi V
W%i nt er connect ?ngediescr ete jrf\‘\isl tHg ﬁdui%%s&ge%é,&gﬁgr d?%ﬁ??}:atures
WitdKiHot 2EOGHHILRG poPERSREtAVe abRangueimrreth iosulhgors are

madee| tfreanduincoeeubter s andhalang pokti apsudh the1AB! bperating
conduits that .are to be interconnected, Preferably

LR T4 Yot WEHT t AERSTATE TSNt aF§Odpi §bESEoupFERYLNY/ cooling
rimprivdiossiahel adds mersingdld dimmlaﬁt@ﬁt gap. b'éhﬁséﬂf@dﬂed based
p [ f ease engagenent bet ween t ,
on LR PEYISR O ot Rl PP e DS e cimes, e
aveprlegfdrabngterhel gap eits -.deshhedusb teidteritatics ¢@kEhgupations
r;elat ; i f sp C ' -
<D 18 LUk SR Q0BT LR 20 Bl LOHELL O qpims.
are at their operating tenperatures. Any dianetrical

2. | Haer erca befveende spigot coupling portions at
[ eratures may provide suppl enent al

o WELLSRSLEL L0 ellber alures, 1y prov de supplenental
couyplesentiy prafeerided enbodi menitsrdorindgicialg gapiBet-ween melt
conduits.. Accordingly, spigot coupling portions are arranged
on each of the melt conduit couplers and along portions of the
melt conduits that are to be interconnected. Preferably, the
fit ©between the complementary spigot coupling portions
includes a small diametrical gap. The small gap provides for
ease of engagement between the complementary coupling portions
during assembly. Preferably, the gap is designed so that it
is taken-up by the relative expansion of the spigot coupling
portions when the melt conduits and the melt coupler are at
their operating temperatures. Any diametrical interference
between the spigot coupling portions at their operating
temperatures may provide supplemental sealing, but is not

otherwise relied upon.
10
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the coupling portions is about 0.1 nm per side when

the nelt conduits and the nelt conduit coupler are at
wanisane7os enper at ure. However, this 0.1 nm gapPCs/Qa005/000556

essential, the fit between the conpl enentary spi got
InCQH@!b&%SE%EH&O@%éﬁéﬁfédnéﬁﬁaﬁfﬁéﬁﬁé?xchygﬁchmchBebetween

a slight interference at anbient tenperature.
Cher PEPABPY, POEEH S t1ToMRRE Eolipler HeF iTifperident Fe melt
coh@upesat uhe- Calid ol hetc . Asnvhulik be sy begrd N at  ambient
t detai% hereinafter, active §ogllng of 'the nelt conduLtl N
SERUpTEP Fs p?%?%?%%ﬁ!t?ﬁ%%n r ol "Ph@3Penper2?ur 8S8eNEHBL, the
fitnberivace bgtaveeomphemsptgoy coupbitnddqoltiranspdstions could

' ' i k-f I got tion. .
oufBLRLEL L YOS AT LY el 1165500 0L OMEELI B0, o
tempenaiusy st em pratesapduni f clathandnedni f obnldbacki ogupler is

i ' | L ut 200-230 0C ) it
1nﬁ%§é§?%%@%%h%%gg?%ggﬁ%% ?§ﬁ§§§%?§?y on passive heat

transfer therewith. Preferably, the melt conduit
As CRIPDNBBL SekerhBedntier GRIMACH &tk &L En Af ¥ &Ngetet e heoo1ing of
nmel t ndui t cqupl er such there is a |ongitudinal cold
th%le@?gﬁcecpﬁgﬁégetW§€H? n the REPESEERHui (to  control  the
tempaponerd s @t e tAte aniyitentf denp elcttndee Itmle}oaep&gdltar coupling
e IS c . cl earance gap, bet ween. conpl.enent ar ,
po T R T M e That ar P o ARECehie R GreRy spigot
CorgeRdt N ¢ he Hovrpyleenentar gomei guconguichs whedrt tdendelt within
co&SRuit$rnarne absaahi tatté?émq#ngkﬂ%%ld Pér?cﬁegn%l?lli%’%)ltdlmbacking
cl earance between the mating faces is taken up when
PlatRs mettch aieriitatnfaingd taki aboper 209 ng30 epet atmresalso be
po$hig ll_@dtge Aehes @J?]l@xp?@sﬂ Ogghééﬁ@?ﬁsﬁecc@c{a?iéé%nﬁ’d;ﬁ:l}i@f"ewith.
e et ween e matjn aces o e nme (
br wg?a%@m s‘,L“h?f m&ﬁ&, BEF CBAFPERPBEST 60aWRe dinterconnected
arexeaessingedcohpr esrd veeller cesndibt euipd <ot h@ﬁ}:ﬂhsethere is a
Cl. t [+.conduit conponents. In the preferre ,
to Sl Tl ol n R e el Faf RSfe conauir
compmTRiils téee RS Redtienht ocSOGe O use abodh bamidAmar, there
is fQCEb.SLQalclteIg@Ian'c% érjal QSQWQSBV\%%HI tl'%ﬁle%%gprgzergenr}%uﬁryr mating
mating faces, at operating tenperature, is
facqfppl vt apre 3disprecH r st Enderli nendw t hfr efe@cdnceof  the

conf drlat 8y ) mdArandoBBuithe JHdSt +8RbOdl BNt Bfquits are at

ambient temperature.

Preferably, the clearance between the mating faces is taken up
when the melt conduits are at their operating temperatures,
due to the thermal expansion thereof. Accordingly, £he
preload Dbetween Ehe mating faces of the melt conduit
components, if any, can be controlled to avoid excessive
compressive forces that could otherwise crush the melt conduit
components. In the preferred embodiments, a typical cold
clearance for a melt conduit that is heated to 600°C is about
1 mm. Any face-seal that is ©provided between the
complementary mating faces, at operating temperature, is

supplemental.

3. " The First Embodiment
11
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the present invention is shown. A first nelt conduit

70 and a second nelt conduit 70" (respectively
woantsaileriomg nmelt channel s 148B and 148A) are PCT/CA2005/000556
Witht éﬁé@ﬁ?ﬁé‘@teedi%yF%Gw@‘Fk é8na@oict 3@0up¢le¢ 8hrsThempebHtiment of

th@oﬁgébénﬁoﬂﬁkf@htﬁgn' $s LRoansi Mal €ifarm,an %%Wﬁllﬂrt 70 and a

bod aV|n a_cool ant passage or ‘passages 8
Se?‘ﬂ]’é&eﬁﬂﬁ whPBAY¢ AN 7Be éé@ﬁpﬁﬁtliﬁ’&lysson'\:\%né@& getlt channels

148Bt taindigsl 48K) abeeprioddededdrycddte bl at it O@éﬂl@ﬁlﬂf coupler

th I he c | ant passage
80ar: prgfzgggfsﬁigﬂﬁgé éauPl r&é'oglboﬁgéﬁgéﬁe form, an
annyperalbydwi r§l t ety ime naa|nsolhattep@@ﬁ@@@rem@fpbm%ages 82
thé@élnf:o@ﬂﬁbh %ocllx'lpl %&er‘?o W@‘gre %rount xggoagg%%gt fittings

wever er COO S Su as 0I| wa
10@t @rennprmud@éd f@pepm ngndpbn am@ woltdietg of the coolant

pa@é’é’cﬁé ¢gfion. Note thati 390 Cp'a%sa%'eat%')veléé Coﬂ:e V\’hﬁgeferably
ared to the nelt conduits,
CO?&@ & neti®s oReWSEOME C&r od 6@@3k§ntfortxm@ anwalr, that

mami’g@i/nmhdfl@g telte rhireCoRgU theoupber 8Qs @ S‘?:oupler 80

t | ud t le installation 86 that
S oo KO St hat U1 o RORFTGhr cALPaF FeEaRDEAGEHER as oil,

waitdmer ngesspke. e‘td:}acmaly be tlwedhedspendph€ upon the molding
ap;B Cc?fédic%lon II\‘?‘o tqﬁ{a@c € rceg%_ltsgerfgiglt\}getaty cool when

es a bore 15" conf1 gure
com&&#%ﬁeto the ﬁéétemgnduahﬁﬂnwhmqhmeglqalﬂﬁn@rénmalntalned

Shae thatuket go@'s ¢ herd heysmeou 18 b P8ing.
SOthernﬁ%oupl% i nstal | ation 86£8Pre$era%?y,§?%e 8lng
t hernocouple installation 86 is |ocated very close to

Thed :ﬁﬁjlﬁfﬂt c@)@'di@ﬂl:tngc@?f)&é@n g@ i Sl@tw a%rlrﬁi#t i %@l i Qﬂ@‘iude a
rcu ent.i a rface o mel t. condui coup er
thesrén?choq e][%e lflegﬁﬁztﬁé’tt&roél a% Botlfkfgrh]ﬁﬁ@ét i Bn BA %N that is
corduinpl ety &@qyﬂvmmwﬁknnghp@mb@gﬁ@léG dospesad to the
f t conduits
th e%é con#? I §5£%g ?nthe nel%h%ﬁﬁaﬁ?Fgl%Oregﬁinﬁﬁy%ﬂg that
infagesn hdaves EbatOlﬂapnnéngumhd ttenperaativee d nfddieener, the
faé@ﬁex‘ ri’.‘é:l%l'g% t S_I_Igtuégle <’Prc,el5 ?19%18 gﬁ\% at retalns the
g %or

tenperature, which agdin is gnesi
thegnQGPYRIIi ngi thiig: SBh§hom§h§r@@ﬁéﬁﬁﬂﬁc cl@%@aéé@tlgn 86.

Prefeddia el th&ordeirhoeoupher BtaihePref esgeds 10cated very
i ment uses adggﬁaft connection between the nelt
8

c1o8GnduPt HoaBrart THE &FiPon i 6RS Gfisposed around an

inner circumferential surface of the melt conduit coupler 80
so that the temperature at a spigot connection with
complementary spigot coupling portions 76, disposed around end
portions of the melt conduits 70, 70', can be controlled.
Each of the melt conduits 70, 70’ may have a heater 50 to
maintain the temperature in the melt in conduits at the
prescribed operating temperature, which again is about 600° C

for Magnesium alloy molding.

Fig. 3B shows a schematic cross-section of the melt conduit
coupler 80. The preferred embodiment uses a spigot connection
between the melt conduit coupler 80 and the end portions of
the melt conduits 70, 707 . Preferably, . an inner

circumferential surface of the annular body 81 and an outside
12
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the nmelt conduits 70, 70" . Preferably, . an inner

circunferential surface of the annular body 81 and an
woubesiideoir cunf erenti al surface of end porti onPeT@A2003®00556
cinetmfevadbies ZAUrfzZ@e ahatndr eomib@'si miferclomnvel ed conduits

70@r €7grven tqlactonpéggenggrybgonfl xggleégél}%ge' i€ given a

ocati on of the nmelt conduit cou tantial g
coppiegenbaty Re fisigetdca w&wmbenéqcactdmu&% he melt

coﬂ@uliocouﬁmﬁﬂr@UK%&bs@@ﬂ@i@DPﬁt@ﬁ&é&mﬂbgﬁﬁl%Hé'Qﬁ%erface
de circunferential

are co gur around .t he, out
beE‘(ﬁ?‘F%cELS ﬁg 4 offy ?5t hefREPFIEBHGYY t SOPP; L ementary
shd@ldand ap@rmﬁoﬁm i nemes cmranﬂﬁfcﬁrmﬂll alarSdiﬁfcace tofe t heutside

I d I 80, t | t '
o1 EkhcepagutLy couptec 20, pesacetidel Vo R Il pe o mere

com@el’shoulodeﬁOﬁoram«bnarooné for ieacdr ofitbemfireréntial surface
ofcgﬂguhé 7Qon§91ttgéhggé§ 5@ bfeb?% EEQQQ%Ct%ﬂe QQQt conduit

are con ur e ends
Co‘éﬂ%ﬁnﬁé’relfﬁl §Pn§&9ﬂ1§§é d?othécﬂﬂéﬂ? condaitr eduptle shoulder

poBPichde shaulrder poidionsthei ng18eR/}MAT LY ® 70’ that are
resi dqual annul ar portion 92. The conpl enent ary spi got

£0 ¢ BR G TrorTiesT e Y6, AT’ 257 e COBALPYGRED e rgRROBHY ends of
theuishée eikreunfrerentiall surfface aff atm@claéﬁedc@ﬁam@ncoupler

of the shoul and across.the inner cir re
80surtice 2? ]2 SNt B Yot t i 62, &?atrr?et%‘?gt% coﬁ‘duFFSldual
angolgpt epsr70on 792 . afidet hempkénegbadyi spégupl epupling portions
6 r es'p@'Ct ' \4_% y coqf CgQ.ﬂ:re?(f’ agi%s%ouetlnl n%u@@id%l ' &Qg{lﬁferentlal

rrg enentary s der portions,
Sui-‘f]%@ﬁ poF abe L&AFSRGAH@OTAAGN0O T Hdjse faﬁOlplc@wudalm@ angoss the

inf&Eesseduatiaces 10 ANhANGe 6eURIHANYanABPERAIRGYRRAN 92, on
t he nol di ngEbgpl ication._As descri bed her ei nbéf or e,

the Hee shi g pFPHRlpBPt 78ns’96, 278 tharBeprefapdBiy coupler
80 conbiguredvktoyhaver acsurkk, gamnd h@é@bﬂﬁ\@e&ayl NeuUSeindte the

{ t
colFENTEA L 0%, 24 000, G Do @ YES6o8! LX L MLoLLy e
an@mupl ehepeargf matohguflacgs ab? Orecd28edofsutrifecreel tto enhance
t t
S oo S g ERIAST sBEEFREINERY e
t he rrelt conduit coupler 80 is kept at a relatively

| gwsterperatil £ +dE fheP c : ;
he aroﬁnd 350 Q), t%b%éclgt Wi Il ef asiﬁy(jlcgcr g\tgk1 2%2? portions 76,

®'ar BiF& | yp§@ﬁ?aﬁ¥>§,y, n RRAFGHRL and Pr obPHE a Zeamall  gap
thé:l‘éfoe’@lz@@rt antiahl yagdr,eventvadres ifui t Benokeakageoo ¢ has a

vigggéity like water and is therefore generally able to seep
between complementary mating faces 120, 120’ of the melt
conduits 70, 70’, and to thereafter seep between spigot
coupling portions 76, 76’. However, because the melt conduit
coupler 80 is kept at a relatively low temperature by active
or passive cooling (i.e., around 350° C), the melt will fully
or at least partially solidify in such gaps and provide a seal

that substantially prevents the further leakage of melt.

A thermocouple 74 may be disposed at the end portions of

either or both of the melt conduits 70, 70’, to detect the
temperature of the melt conduit adjacent the melt conduit

coupler 80. Preferably, the thermocouple 74 is located very
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A thernocouple 74 may be di sposed at the end portions

of either or both of the nelt conduits 70, 70', to
wdebt@atiothe tenperature of the nelt conduit adpatmn005/000556
clpre s ttkonduiterdaws dre'8deer ther agdgott heoupling portions
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a ttecoe spi got
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conne |on °0f the nelt
conduits 70 and 70" are shown to. preferably include a

ThéoﬁgtnglfébegohgoC'@Qba”S@ %ﬂg ﬁélﬁbSBBd&iggggo and 70’ are

t her ebet ween con UIIS are at
shabi eAt PrEABEPRLYT éNClMde gaplorgSdinall cold clearance 116
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ose as e ne conaurits e an
amlﬁjr%nﬂeg?gﬂe%t?ﬁ@ “opét PR erpetat 3¢ eed ?\EE%%Fﬁémyned to

bet heken susulistrangiles t yninda Yep, cd@@em&yfb% ﬁw@ SRt conduits
en _the.matin es_of .the )
exé%ﬂ% ﬁl 08 Rﬁ% as %r%le Ysud ‘“T’ae%%(flont?myl:g@t pgerating
tem@na*d@r@Ssupplénemrdhnséab at@mmstﬂseaba@g&amftuaﬂ]]ly no gap,
ancﬁnmgg}bé fash 0§om§"%%§n 'r\é%sg%?fprbgec‘éiveenf?flge‘?nal?:%_tnﬁef]aces of

he nmelt conduits er mal expansi
th? hie L Frag oBeHa i s7é> c‘ﬂw%ew ocal PNel Giue iPmpReRBlen may act

to cemaduitie 7, shBplemenithst asdd Al b?éa@ﬁ@'td%aléége of melt. 1In
di scussed above, the nelt al so has a way of r ki
thigs \ﬁﬁ;lf’ﬂr O@F?Wﬁ%p§oﬁl€trﬁé§ﬁv?hef%‘ﬁ?%t b@@f’fﬁ?ﬁngthe melt

coxscﬂjm:f’fas:e30 J767076' dye abd tlSeﬁrﬁiiy Supshandh al JcMa’@Hﬂé(?”b@Herw:.se

elylly, congealling rature at. the ;s
Call?% er a%%ibe%’%%eﬂ t'Hesé splgl E%SL& ‘"5%} $%ns'%e, 707 is
sulystamieidl belawidednel ti ng poi nt of the nol ding
material. For the preferred enbodinments, it is
preferable that a cold clearance gap of about 0 .1 mm

As pErsrersehekvgot thoupel g bee thansa 7éay 76£ perking its way
thﬁtﬂj’ﬂ detk afagdihEfhed £MPEE 8l ot | MolSBind h&ff&é&év% 76",

4 her mal _expansi on of the nmelt condul t™ coupl e and
an h

&5 Pt Yo SRR 13 TR L 720" Prevenendt Rat qam%fully controlling
theli et calrgap: Wihd Derstbstanid thdon takese UPo 898 coupling

pof%fgﬁgaPéy 76’ well below the melting point of the molding
material. For the preferred embodiments, it 4is preferable
that a cold clearance gap of about 0.1 mm between the spigot
coupling portions 76, 76’ be provided at ambient temperature.-
In use, the relative thermal expansion of the melt conduit
coupler 80 and the melt conduits 70, 70’ is such that this
diametrical gap will be substantially taken up and preferably
there 1is as an intimate contact between the accompanying
portions at the operating temperature. Such intimate contact
would provide a supplemental seal against further leakage of
the melt, although a small residual gap is tolerable in view
of the main mode of sealing (i.e. seal of solidified melt).

Alternatively, there could be an exact fit, or even a small
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there is as an intimte contact between the
acconmpanyi ng portions at the operating tenperature.
wa@auads/liemoi mat e cont act woul d provi de a suppl enearaiA2005/000556
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707070t hat operates w thout requiring a conpressive
seallng force between the mating faces 120, 120" of
the nelt conduits 70, 70" . In, an alternative

InﬁﬁbﬁmdEﬂﬁrddKEv@h@MBbdlmbhﬁ mﬂdtcgﬁgﬁhﬁ CQYR &fe Y conduit
be. i ntegrated onto an end of one of the nelt conduits

Coup}?F Yal P8r idtiSE dPRERL 27 &Rkl L coMfui P the melt
comdbupter 180 is a parallel epi ped, as shown with
reference to FIG (s) 4A and 4B. Accordingly, the
outer surface of the nelt conduit coupler 180 is
Iny e anbiudanat el %mb@@imahtcythadmetalcpaésagemaypler 180 is
a papbigdied;: Eear ety o9 h S G @Af i 4& %80%%5}5%@ 4A and
manner as t rior_ enbodi nent wt erence to
4B (s) @&%@l@BlWheth@ctQHEararS%E@cqslo%f thee mellt conduit

cowgemgltii t 1gouplier Jﬁé}:ﬁa&@@l@r eashhy | Bt ewatedh) that1k8drical
retained, wthin the pI tes of a hot runner s¥sten1 as

PRSHHR" W t h CPBfdPLrES ECthranghi n 4§ g cqprigured  in  a
coﬂ%xﬁmﬁmmlmanhbe E&ﬁtﬁngu@&ﬁdﬂxbmﬂéﬂiﬁén@EWﬁtﬁwﬁﬁﬁfﬁénce to
e ed_i;n @, conpl enent r e cket_prov
FICP ?tA rgﬂﬁer?%l aﬁgqe(ere.c tgﬁl(if’lgf e?ga i JJ'JFI% %%e melt
conmmothm pl 81 esis nchede aeammyolﬂnm@r@t@d orthat is

reé&%ﬁ%@g @i@ﬂfnﬁgﬁﬁo E@glope explai.ned E”é?%é%ﬂ & shown

her ei naf ter runner | at es pr OVI
witfhyr TERETRBFE dondBifs 70, arzd l(fbrFLGranllfool ds'Pr@é@na@rlaz, the

reGHRIT 3r Kau) 118Hh91@9|Eo%&ﬂ%%&%dpo%gleEé 80et80ed in a

all the other rel ated conponent's .
complementary forme .pocket provided in a hot runner plate

(e.g. with reference to FIG. 7, the hot runner plates include

‘a manifold plate 64 or a backing plate 62). As will be

explained in detail hereinafter, the hot runner plates provide
a housing for the melt conduits 70, 70’ (or ‘manifolds’, as
more commonly known), the melt conduit couplers 80, and all

the other related components.

As previously mentioned, the specific features of the melt
conduit coupler 180 are substantially similar to those
discussed above with respect to melt conduit coupler 80 in
FIG.(s) 3A and 3B. The spigot coupling portion 76’ is
provided on the inner circumferential surface of an annular
portion 192, and also provided are shoulder portions

configured on each side of the annular portion 192 that
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A s previously nentioned, the specific features of the

melt conduit coupler 180 are substantially simlar to
wohosaidioscussed above with respect to nelt coRdWICA2005/000556
CoepapRER, 801NN MG, (ViGA apenBBememhargpi gbvuddepl i pgprtions

coRPL&hPBd 70on | St o\dfied Lerttile sl npgr ghécurﬁ@flf ergdrﬁi&uts, or
surface of an annular portion 192, al so provid

mant EOSHBul ¢ T DY c%%??ig%r @Heoﬁneéatchc%ﬁl@‘él‘bf ceppler 180.
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, driiﬂiﬁbcgﬁkﬁnﬁh@a%§§@§f%%%f&ﬂbé§zﬁﬁ?ﬂn$e pth % w1%h plugs

cool ant passage portion 182D. Pre ooI an

18as3agEePBiErEns 400 1PSMBPIHE drd4 | ang h%’théedprpmded in
coﬁﬁﬁﬁﬁ@&@ﬁoﬂHW1?g4ﬁﬂﬁgg%goMéﬁ@ pb@§§g§§%ysa%iﬁ?QPéfegece1v1ng
t parts rovi de
co #rﬁjan cfgi’t to]ﬁl%ti]r% he ¢ ag??fgé%agéwa%erf@c?l&le may be
1nstﬁiﬂadn@lthumlanghérﬁ@cagﬁléOﬂnsﬁSlbaﬁ@ﬁﬁ 136, in proximity
t e I thin at er u
o 1 08 TP TR TR b B0 Vs VB9, R bfl TRantlrp that tne
ter@@ﬁl@ﬁtumupf i hgep@pug@ra ?@nr@lﬂldhdrhatalt Hee t ehpsedy umenitored
an@ftﬁ@ecéﬁg)egﬁstﬁpémsﬁ&wﬁ £y bsfcméeb oﬂgﬂtt%g%é‘”gdjusmd

the_ tenperature and | ow of the coolant ca

accryjdist accc?rr(ﬂf@@fla}alyl?r i a@P9la{1F}e isootenditioned outside
f(Xﬂéﬂmépﬁedh@@ﬁghd@h@fu%@eoﬁnbdﬂﬂafﬁﬁﬂhﬂ&ﬁmuﬁ@a@in@/coollng

Therrml ator(t eating/cooling unit, as require ,
unitrai i erﬁéjrl%coguplA@agé‘t'al Rer %@W@Cﬁ%\}@deaeéaﬁa@ém 88 1is
prd\mddtb tahie_Jramnuplte m]séalﬂk&tmwbda.&ﬁlhéolrmf Me&t#on 186 to

ner ste C not_s
regegt al n%n tf?%tetetn%er rrgg%g lﬂé@g& n?¥ he%ﬁdﬁ &%pl ghown)  for
retiggtigld atl 6hel86. tmlsrmcsmmfe in FLGhidA arthea pathenfiocouple

1n§t}’alllr§jd'l&?| dpres 194 that are configured on either
i de of the central opening in the nelt conduit

coupl er 80, and that are substantially perpendicul ar

Aldd sHbwaXisn tiher eofa 4 addidion s Ao et n @t cdP6dSes 194 that
confllgured t the first end of each of the cylindrica

BTG r IR AGA G OBn St ?h%engtéﬁlitﬁJl%?nB%%ﬂy ¢8enimpe in the

melt conduit coupler 80, and that are substantially
perpendicular to an axis thereof. In addition, a cut-out 196
is configured at the first end of each of the cylindrical
bores 194, on an end of the rectangular body 181. The
cylindrical bores 194 and the cut-out 196 provide a structure
that cooperates with a shank and a head of a fastener,
respectively, such as a socket head cap screw, such that the
melt conduit coupler 180 can retained within the pocket
provided in a hot runner plate (e.g. the manifold plate 64
with reference to FIG. 7).

Also shown in FIG. 4A is a pocket surface 198 on each face 199
of the melt conduit coupler 180. The faces 199 are in contact

with the surfaces of the pocket within the hot runner plate
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cylindrical bores 194 and the cut-out 196 provide a

structure that cooperates with a shank and a head of a
woasisanend respectively, such as a socket headPCa#EA2005/000556
andc @Rt ichthpaendtimtrepf dordui treospeer tigradmtvween.  The
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thanbanesofl deand riamsfpockder éhetheemotTheudesgeplidbe so that

0 ce;b 1 f 199 of the t ,
“heopLapb-aULaca DO e AR I Tl 767 may e
MO¥¢ aRSEEr sigdtiveepntheliad. bAcconbinghye tdfe phef ero@Ekhnt flow

Wi@@ﬁﬁg@h@5@§opgﬁge§a§§5§éc§§2;98 to minimze the
contact surface between the faces 199 and the pocket

in the hot runner plate so that the tenperature at the
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T L AR BACOAGE 130 4 1 SAPpIFOrIE EipaREbaLnent of the
prBushi ngnWnbioef tseshewho FISGBrubturan alitiefmaiteethe same as

Slbodj t .af present. i npventian is. sh .
HhegT ug{lﬁﬁgs l\%ni Eg}?hr égt %gesarreeSla%naf%eo%ebgh% i 177§ greference
nugE st e ddsi ghe® ed Shy a hexganeieef buehdenudbders. grovided to

, ' i i i ded i ,
oS EERAGEL N, BUeD 10, B8 AUSES BRI 9, 70
Prefey rabF)S RO BT BRs BRI A iRrpriiedebybypranannular
rirBNUART olit BYdeAlt itiisi fe- «HtiGuUNT fiefd d&l osURiRC& ular ring
._the annular, ring is configurgﬂéto cooperat e W th 9 N ,

S puSRIAgUSEEdr 78 CREPSES Shr 0t ded2al BkeP BT i et 78 that is
pragiirdsaghf eabotgal asur f aneeof &ﬂrﬂdmﬁéﬁ$ﬁﬂi%xﬂeshgﬂ&cés of a

f. t-hr end, portions.of t t conduits .

R A Sl s W W e
thegndma48B. cPhduimser €0 r cuitPér entdcalcesurfiace withhethe melt

pas??l’?gg@}%éfg‘ pushl ngr gonngst sthhe ;nBlLL. pas Icggn\g@e%efa% surface

and preferably has the sane _
of priet ePEBPYS1PRe RiUPpi e APBRCERParidicoNOUEhipagseReways 148A

andTeLegs f OBnA MBtdte BN hsditheer eithe T HQAERAL Ofptdi rap1y,
ndui t s. whereby .a conpressive sealing force Is

thegg%/‘téﬁ’ég%lae%té?%\e&%{ wsl?la%hlng 93 1is made from a metal

which is different from that of the melt conduits whereby a
compressive sealing force is developed between the outside
surface of the expansion bushing 93 and the bushing seat 78 as
a result of the relative thermal expansion of the expansion
bushing 93 and the melt conduits 70, 70’. Preferably, the
supplemental expansion bushing 93 is made from a material,
like Stellite™ (a Cobalt-based alloy), which will grow
slightly more per given temperature change than the melt
conduits that may be made from DIN 1.2888. As the bushing seat
78 will also expand in length, a longitudinal éold clearance
is preferably provided between the ends of the expansion
bushing and the corresponding end of the seats to the extent
that a portion of the gap remains even when the melt conduits

70, 70’ are at their operating temperature such that the
17
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surface of the expansion bushing 93 and the bushing

seat 78 as a result of the relative thermal expansion
wohRodsheo@®xpansi on bushing 93 and the nelt condBCTEAZ®S/000556
exppnsiopr chaphbnyg, 92Be doppl eneht atclexgamsispaustd nghe melt
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The supply and drop manifolds. 170 and 172 are preferably
interconnected with a melt conduit coupler 180. Preferably,
the manifolds themselves are located in manifold pockets 65
provided in the manifold plate 64 and as shown with reference
to FIG. 7. The manifolds 170, 172 are also configured to
receive side insulator 106 and axial insulators 108 and 114
that substantially isolate the heated manifolds from the
relatively cooler plates and to transfer axial loads thereto.
Also shown in FIG. 6 are coolant conduits 104 that are
configured to connect with the coolant ports 184, 184’ on the
melt conduit coupler 180. Also shown in the backing plate 62
is a services pocket 63, which provides a clearance for

portions of the manifolds 170, 172, wiring for the
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FIG (s) 8A, 8B, 9A and 9B. The supply and drop

mani fol ds. 170 and 172 are preferably interconnected
waoi20ds/1a070el t conduit coupler 180. Preferably, PO®CA2005/000556
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B G n§ORLEpPgot  Bondct | GATBEReEn 5 annular
cou;gnlmg codpl wngh posdlant lgdsobga (apzebarsgatetih@hekrsin.
configured through the inlet portion of the supply

mani fold 172, and described in detail hereinafter, and
Algo cemphinmein afy Gspi gotisport imod AASlpcavided Mimg h84, that is
n I h n
colf B Aeu A7 Sodfer2tE’ i GP"h) MbL Bl P e NaHddng ring

(ot homg ¥ i Hepets conpyided &n Bhaushrttonprynglabdy 16 (FIG.

1) Wotth €eel fm e@@%@ge}n&ﬁal ntizguriee t@féngn 127 %@IG 1) for
shown i a nold Tocating rin

al]c%ﬁfrﬁ%u{;]%a P8ZE&8p§re dtte S tH'S €8 Ill‘/rrﬁﬁltnélf)? Idocla7tq ngith the
madhjmp(mmizséomm)(Fhatf2$hpr@weﬂﬁbVﬂtjfﬁiéﬁé“éé&éﬁbﬂy 27, in
G _1 t nj ecti ng,machin
R N G S 18 o T WY (RO o3 ¢ aat BPATRE Plate
68 sup“pl@a‘rmw frod O imgdrt henorachlioen naray ebddcdfhéct@d to a
frant . FAGCAYEL YRl %&Yﬁg gﬂg]a)‘ce27 66,1 fﬁi'i‘sﬁe Pc?%géiéd in the

conprlses a cavit and a spacer

caedy t plediadi R§ |ih§er5tl (mmlfsmn)mqﬂay b?@l@onﬁewed 160 that
coﬁ?ﬂﬂé&g hagprok thessay tyspl ake B6.ctN 0 BLeYLHAgH 'Eaperlng
ne cavi t&’ | at1653661I chnr%:?dl E:Iegd frcg?:l dtkse?l glggquue 1 f melt
quﬂﬁﬂpassa eway S gu arge o e
therethrough. The mold cold sprue 150 could be otherwise be a
drop nozzle assembly 250, as will be explained later with
reference to the embodiment of FIG. 10. The spacer plate 68
is siﬁply an intermediate plate that spans a gap between the
hot runner 26 and the cavity plate 66 that is otherwise
dictated by the length of the discharge portion (elbow segment
308 as shown with reference to FIG. 9A and 9B). The length of
the discharge portion = was established to ensure its
versatility for use with a drop nozzle assembly 250 (FIG. 11).
Preferably, the manifold plate 64 is provided with a drop
passage 67 through which extends the discharge portion of the

drop manifold 172.
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conprises a sprue bushing 151 in which an outwardly

tapering sprue passageway 153 is configured for the
wdizecsnase of nelt therethrough. The nol d col dPepa2005/000556
Witk redeir@nse dtheFiFsésheda dndp &fozztle assenbyymasdfold 170

1sassﬂb%h berexpjaded | aisfa i Ih reqgrengg 1o thﬁanﬁfold 170
[ of FIG 10. The spacer plate 65 ¥
pr%ﬁb ?55 a?a?ecﬁpéﬁelﬂﬁﬁtSgﬁﬁﬁsaédgéﬁcﬁéﬁﬁ§eﬁoﬂﬁeSﬁéWCtural
poruhoes; 26 wmt&hﬁegbbﬁtXFMﬁﬂd%6§Oﬁhah'ééé%ﬁfréﬁﬁfg portion
tat.ed. t ength of t i sC e portion (el bow
209'0 a‘?ms%% '1% m%r2$8 (8 AETEA % Pygportion
212 Théhkéngoﬁ mmatmﬂbbmcparQEOpsruﬂnn mae%esQabllshﬁﬂ 212 is
e tili th a dr n
cohBLEREYAC 10° et 1 h | Whinlbe BEPELADRE il qieEt eloou
Popthee % 6|%Sp¢§$ed§da&ﬂyhaa dnbptpassagenGthahrmsghonflgured
fo¥hi ghe X6 8RL8+§ bR Qh%ﬁhéﬁgemgeﬁihgr ?Ezﬁ% 4qrgB§BcoPﬁectlng,

mani fold 172. Wth reference

.insHﬁﬁl'y héni FBLALEP0 N BoWReLh Geemadiewsst afBC TH&h a melt

passppdyayani 8nl d rl tdepraferaipAaod-EiOssob s kersbaperst and

I f t, el bow
500101 01908, LRLIHE ol Dbl porkithn 368, £ Erhowo b

sulpgranioia P19, pamgpeadioul b eﬁbomn@ommmame&12 A&i@idiﬁgly, the
seécﬂ? eleq_% t% rQ:l?L% 09082 1ncflgé and ! tfplagtsagleﬁqg\x 148B

con gure serve a unlque unc |on
ext‘yﬁﬂdl% ohereglesgenhisl by aonfletraubrits omodopatats with the

meP@nfdﬁgéﬁéﬁéy 'fﬂ@ﬁcgﬁneEBéOWﬂﬂé té%b&?°@d¥%{§¥zb%6 for

or connectlng I N use, he machi ne nozz
SU% fgAmlY 48RSk e Rt Angretpe ga%lsfag*émyelnsg\ bher@phrough. The

seddridt @ﬂﬂ%%%poggkﬁﬁo%06 2?@9 fi éS::ﬁ%ﬂjﬁﬁﬁopéo?EQ%pied for
orti ons are C n | e (0] e substantl a

Lo BTG Toobe o HErEE ACEOD AP eBh SoLfnG /S otbheugh the

u&£lbﬁwaxmélbnc%&&uumddﬂhpiérn&Ot paﬂ&@gth@idl%&%ow portion

Xt onf dt op
21@ ﬁﬁ?%ﬁgneltﬁﬁéﬁéykf tﬂ $1r§$ éﬁb bow portion
206porﬂts orpriigydpd sm]stbmadaimg/ tm@h s@oplygnahefordtl170 within

thd r§Y§l:éEg 6t2her§5;h 9! I'c}r dhe;second, & bo}é’naorft 'rontlzgl%ferrlng

i's urther con i gured for interconnecti on wt '
loagy addw mafiteol dorriht hedbgh th@r‘qu@nonéerelwhlch is

sumzadwltaqup@@fp&mlcmt%ﬁ hig d-red b&*{\izp@féméh ZE%(S)I’CM Co and
ene |1y aligned with the first el bow por ,
lsige %ﬁ?#gﬁ &d- 1B otAER ndFeheSSeppiy SHRn™ oPer i yen 208 is

alsw t@omfigured for locating the supply manifold 170 within

-

the plates 62, 64 along a second axis, and again for
transferring loads thereto. Each of the elbow portions is

preferably configured as a generally cylindrical body.

With reference to FIG. 8B, the first elbow portion 206
includes the melt passageway 148A that extends from a free end
of the first elbow portion 206 along the length of the first

elbow portion where it interconnects with the melt passageway

. 148B that is provided along the second elbow portion 208.

Also provided at the free end of the first elbow portion 206
is a shallow cylindrical bore that provides a seat for
receiving a spigot tip of the machine nozzle 44. Accordingly,

an inner circumferential surface of the seat provides a
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the plates 62, 64 along a first axis, and for _

transferring |oads thereto. The fourth el bow portion
watas/mbrdogh is substantially perpendi cul ar to PO®/CAdIESH00556
SP&PBEWIREIENY o X0 Whdl 7§ - genraif¢salal ¥ gned gmin hisheonfigured

betREONd t8LDRNWRAMd0M 208, | Shal 9 se0nfd g‘HLéEd %QE an% a front
| ocating the supply manifold 170 within ates 62,
2288 BF ohtjon DALt Hod SOk dgifh +or L6+ SHAAEr PAGued. within

theoaeatt.heretoor&anglof tahe aﬁtrﬁﬂl_\lﬁnpofét@nSlgs prc?v:tbdedd at the
e bl nfigured as.a gener ndrica ody.
fr%éth fgfe¥e%§e 9 TEP éﬁ? hBOF % e%%%mpﬁ8Vﬁﬂ§ﬁ 2bespigot
mat hod udésce heZJn%I ttl'}tmtssagsevmprﬂflhﬁg%ﬁdtat text efdﬁfq:oefxfa@@ awith a
o e R Py TR, et PESPERE e ey AR nozate 44
f0¥n%%@%%h%@ct%eml@thhedneat Qassagmaay Q£88hehap1gst portion

45 pb@Vltﬁéd mal@NGd e SLCoNg, ehH%’ ?_ A I 1?8% otherwise
grp ided at the free end of the |rst om1 por
jolia

067 s af§ﬁﬂ1?ﬂ@%®¢lnéﬁﬂ@mSQﬁ#etpmﬁrﬁﬁQnﬁdé@eakﬁ&hage of

me fior oﬁfeml/diﬁlgganﬁﬁéleitaﬁl p af1ddesppehi ne; nozzl §e§€’ that is
er C|rcunferent|al surface of

cof e o tend nepPlar LFet FHG Bortio TG GrerEigd in the
outegaglrsumﬁate@ULeﬁ betrfeesn b?eﬂﬂyﬁﬂﬁ%?tléfbéw p8ftion 206,
h t face ot
%é%%Bgaigéén?n%h%fdﬁfgaéﬁ&ag%geﬁFPﬁrnq%ﬂ: LRiving the
CO‘NCJCIUJ drhpoy,18m ahﬁupé]evﬁ@@@lzflfﬁem@mmdﬂ athehecdaleeng rlng
18§n@uﬁf3t§8§sf 'trOStCSJJPO\j‘_’nQ% fa%'e 306 PLOYT deg Zﬁ_psl%moq*{)tcoupllng

mat i n ace 218 that is configured to cooper

Porloiht ehht afy LRt iSFRT after prevT HétnGnat keigethissml with the
comzateemdaélrj prlcjcﬂﬂ_td:cb'\gvl | onef 4 sdi gral tt@élg@ﬁf&@mp&{tlon 45
QF S ot portian ﬁ e machi ne nozzl e 44 int
Oft‘twe §§E§% E% %TMAse provide a suppl ement a
face seal to prevent t he | eakage of nelt of nDIdlng

S iS eat that is confi
Théﬁ%ﬁgi%ghﬁlﬁgﬁ gl et TTE9F%! Pef -5 d@&rtﬁotnhezoo and a
lOQﬁhhﬂ@'cﬁb@@#ﬁ@ﬁenQ@al s@htaceabfinghepbdirtsbnel oW preferably

codiﬁé'lta!t% 206 iamediately %&%f‘}fg{]& $epc§ft%8%r?q%§ovided on the

her eof , . for rece|V|ng t i'ng
Coodflé\ﬁ GG Joee%zcrt%eaontiﬁetcb@atn@efcm@nlsslef it lohsnanifold

and cKDOtobNiLGf agagbetoreesbdhensPiRot s ?_QL%BIt' RO R tdﬁo"bortlon
174 0 at fog gro iding a spigot Seal w t
conpl%ﬁ@%?ﬁ? gpi gbPeco BFFEbngur?%%%léﬂrth%O%pliﬁﬁalnS the

cooddmig onidy AR5t hedfracbhte tezzfeedd.end of the first elbow
portion 206.

The cooling ring 185 is shown in FIG.(s) 6 and 7. It
preferably comprises an annular body with a coolant channel
configured therein. The coolant channel is coupled to a
source of coolant in the same manner as the melt conduit
coupler 80, as described above. The cooling ring is
configured to cool the free end of the supply manifold 170 to -
ensure that the interface between the spigot tip 45 of the
machine nozzle 44 and the spigot coupling portion 174 in the
supply manifold is kept at or below the melting temperature of
the melt, so that a seal of molding hardened or semi-hardened

melt material is provided therebetween.
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The cooling ring seat includes a mating portion 200

and a |l ocating shoul der 201. The mating portion 200
wonrefsanetoly cooperates with a conplinentary nmaPCTIgA2005/000556

portion provided on the cooling ring 185, to conduct
Th@e@émQ@hEﬁ@”oﬁH@rsH@PEMm@@@bBQHgla@qx%g%eC%?l%ﬂ% iRt elbow

for cooling the spigot coupling portion 1
popt4pBr 48Py 15t KETITdCATERy tShotR Gy m la%@*aﬁaﬁsi‘»@he The heater

ma £00hiAG th@gtﬁﬁiéﬁaﬁﬂﬁﬁﬂofhﬁhérQ@lQHQJthE@emERESbassageway

bom1 tlon 206._ The coolin 185 | s shown_in
1agh ot D' BRaSoiond st ihd Banprratiran amhufgptroller
(n@bdﬁhwmhh &dnnﬁ&mu-@hanhehtennﬁbgwhﬂbddnﬂfﬁfdbéhb from one
coal _ant ou ce of coql ant
or ﬁ% %a$;%%ﬁ§§§uéé? hegnegFggoﬁ'w oupfFerPss, %@sgallatlon
Caﬂ@§¢esbe@8ébovbhaﬁhemenmtpﬁg theg tsmpemhm@umedoﬁb the melt
paggg?etﬂg frgas endTH% R GHHRR! Ve PERi £8Ld t}lfgcﬁc%oc&ﬁg?il& could
|nterface etween the spigot ti
alpgchenesrskAte 2anhralt ﬁ@%mwe%@u@rengnpm oFPaling ring
1850 the suppkinceRRi1Q dcuam@epkeebl%rbehgw tﬁ@yﬁ%él RSed to
erature of the h sQ that a seal of noldi
relSTRerEn G GUHC har dbhibd ThA ThiRear (8P 18 BRSATIGERspective
thé¢heoebepweennEea Irlertsion ngaout eesciiBeunt erent i al
surface of the first el bow portion 206 is configured
to receive a heater 50. The heater maintains the
The epperatdurellodvt periglon i 208 he snrefengpaskhgeway 4B @tlar to
h Sgh n t ontr
e RoR) CoRtrol & he hoakof 50" L AFoush 1 Sbdback 2529y
?onﬂ%ﬁﬂioreﬁﬁ#@“ﬁherﬁﬁé@@@ﬁ@s al odzte®l i ®nd thereof and

1n’&é‘|§é8ﬁﬁ@@l@|se wishaldrat i ﬁal%anassggé%y tb@éAmt%e first
the tenmperature of the nelt

ssa

e L e S Pt o Ehe ADESaaa Ehaha LG B8 ddareee.  An

anm@hhrdpliﬁﬁfeﬁmﬂﬁﬁUEscm1&hetﬁﬁﬁlfggaWé%d18ﬂf Bhe second
her npc le c retai 188 ma e used to ai .

elﬂ % %%?e oféﬁﬁg ?%%Yﬁgggup?eém? lFﬁel?p?8§pe%?bveEhat 18

Comﬁegnnedupbeqqﬁgeﬂatﬁiumtbawlnqmpﬂfmbnﬁheysmamﬁmg face on

tmgl by ;90@55%0%&8 ﬁzgeg;g awlxilp%ee@é&a_tﬁ;s?ao Hd¥&inafter.

OW portion, al so udes

Algpassdeay 18488t koo esisndirbighl a faldeeendn the outer

suiﬁ@é@OBfaEﬁe|@b@%@@“@%ﬂé&vﬁéfhiaﬁ g@bttﬂé§s%Q%ME6e 8 seat
148A of the first erOM/portlon at _substantially right

fo%n@?%leﬁggeFBe Rglt conduit coupler 180.

In further detail, the melt conduit coupler seat includes a

spigot coupling portion 76 which is provided along an outer

circumferential surface of the relief portion and a locating

shoulder 79 which retains the melt conduit coupler adjacent
the free end of the second elbow portion 208. As with the
first elbow portion 206, the second elbow portion 208 is
configured to receive a heater 50 for maintaining the
temperature of the melt within the melt passageway 148B at

the prescribed operating temperature. Also, there 1is

. preferably a thermocouple installation cavity provided along

second elbow portion 208, for providing temperature feedback
to the heater controller and the temperature controller for

the melt conduit coupler 180.
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annul ar planar front face at the free end of the

second el bow portion 208 provides a mating space 220
woheis/itg7oeonfi gured to cooperate with a conpl i FEMCARZY05/000556

mating face on the drop manifold 172, as will be
Thédegahrbed el pabt ebn ALB0 ishowsd ng‘ef@?'&d}@ﬁ’ Ssubstgntlally

di anetri cal rellef in the outer surface of '
pe%@%%ﬁ%%%???on t908 thfat S AeL o @atPPBEiPRCce?IPng and is
gem@fan:eytccaﬁdaat weeHptre £80stl @lfyéfﬂt B%E:t‘i%haizb6 théhe third

| | dui | t incl ot coupling
el%%vl\lilpggoﬁ% aogP. ercr}fudfﬁ d'egcaq oL Byl apd QRN Y e that

previdest eaentiealt s@ﬂMac&mﬁfﬂduerﬂ|fﬁrp0fét@ﬂvﬁﬂ@ dan axial

: oul ains t nel t. condui t

ln%@%p %gg% Féceg$ %%8 *mee edgiofﬁthe coHd &t boypulator 108
fupekieons 208 thasrnwiltly thesiiaise Ehbowqmmﬂy(mnﬁﬁﬁbldhb72 from
thSecond eLhaWRer tiion L2031 s @H@f bgyr.ed tr%lf]}ea%edjf/%@t? ‘ is also

heater 50 for maintaining the tenpérature o

CoR Y FEY het%@tsslz}%sagéma%/ukﬁs@malhz prartinged the supply
maoPes Bd | ng 4 easﬁer@t Lﬂl@:s‘rﬁl & st heéﬁd' Sipr %flesr@bb)én%lgured to

t her ou Ie i, ion c provi ded al ong second
U How for I o L 1) PeREPative MRmcRron the
ma¢1mmé1enbeatler ot r ohéemaaiddile peaper abuyr %ccordlngly, the

d | 8Q. The rd
ax:L Q‘Jdue a’doolrleg Iersmlgit:e%(e)gag cgeF€ cg.{h% ta Ixco(ll stand the

OMIpOF I on o) pre
sewqb@h@@cﬁ@wce@ thve secorme bt b@mq::mur@m 208] ahd isarriage

foﬁ@é‘eﬁébleﬁo%%@(' B whih the fics ll]_QlV(\{ t'?ﬂez%%lrd elbow
|% es a

The third €l bow portion 210
PO?RH?%d?ﬂeml%x@éefﬁﬁﬁbéwoﬂﬁﬁ§9Q1@Eaﬁ-Z@ﬁt@mfﬁguﬂ@wated on

thé Obu t &€ eEUirfig can t@?@r@oﬂ N e A8t ea$osheWR 'H:éa"_ﬂ Gost to
The axi al tor % 8 functions to thermally
th?rﬁﬁﬁ &< Tﬂ%léagé A&Ri P6lFd 172 fromthe col d

mani fol d plate 64. The axi al insulator 108 is also

e assi st. in stantlally | ocat.i.n
Théx%g?ggﬁa%ﬂ%§WdFf?%ndﬁldiﬁ?rﬁ? 8x°8, I '%fs%ﬁrpendlCUlar
to cond i ghied teg bginr emtritiven | 2hQi t adindlsl yswppldaradially coaxial
w1&9%@5§é¥8naore(i%ow }l{}l &TBLdY e pgzzle into t]{bow portion

mani fol d plate 62. Acc ngl'y, the axial insu
2ar1é1¢p]rlé$€é? a%mylaﬁ-%igh@ﬁ e6awlt RéPamdrathe sseparfitguiged on the

enof orges dge tp wekk pLegsSyresand fd‘@r’@@r rél%gﬁz fBBg‘Elon,

I db e cylinders. The
DB RS 910 7 b BREFALE) RS HhF o Mot T o red to

codpﬁhﬂuﬁiwmth a complimentary slot and a side insulator 106,
as shown in FIG. 7. The side insulators 106 are also
configured to cooperate with complementary seat provided in
the manifold plate 64 to assist in positioning and thermally
isolate the supply manifold 170. The fourth elbow portion 212
is preferably heated by a heater 50 located on the outer
surface thereof to compensate for the heat lost to the cooled
manifold plate 62.

As introduced hereinbefore, the location of the first elbow
206 (i.e. dinlet portion) ©of the supply manifold 170 is
preferably substantially fixed with respect to a first axis.
With reference to FIG. 7, it can be seen that the location of

the supply manifold 170 is substantially fixed, along the
. 23
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the outer surface thereof to conpensate for the heat
| ost to the cooled manifold plate 62. The fourth el bow
woaodsieero212 is al so general |y perpendicul ar t8CT/ta2005/000556
figpbr Peipow PRFTEeR 2UTe arebizngubstznt 183 y asvhxithle axial
in¥hidcbhe segondnglbow Ror tin 208, heléealﬁéa ek?‘awln seats
{% n.,212 i ncl udes an insulator stand 216 th
Prg ‘?‘guﬁé‘dt&?tkﬂécﬁﬁﬂgf Rdetsr oF fred énd fd?etrﬁ@naa%@}@hplates

643|b@$@??th¥ﬁmy amieﬁ@%&&@ﬁ g@?@&@hhﬂrﬁ@ﬁw|5%ﬁ$ is provided
walls that.are igured to cooperate w a

enEoR RS Bk Rl o T RN 8 Bl RefPalEr  S0p o hectNaun 5O that
prcp‘nl@da@ clearﬁlme;&sl feri ndel atacisidd6 nazelal s#4 and the first

nf | oper tary s o

180 PEETPe EFTRE Pl pefTRo R AR { O eaaition, an
1NIFBHS | ‘tll?éﬁwnéeéﬁﬁt%hér ﬁuhflfy’tlces@lfattélet hee ssgppwayan? f ordvides a
codifhg ThenbOWdh, ehbowRaLt iion AL | 5,81 8b8iahky 16af efhs ang

by a heatér 50 | ocated on the outer sur ace t
thefendeCetesr Fhe Heatsh oslbpy trrrichon e@ Mfanefoltde SUPplY

marpl 8363 62.70As | nsiadusedyhersi nQ%f@rﬁan&E%1b00%i59@ %‘4 is a
e Su

firs inlet portion) of t
Sh%#n?vf o?ﬁéfﬁ%“r%aﬁ %?%?a%wdgu%? hEeal 7 %PiEHaWFhPOCket 69
and espeectidén aléarshcaxifsr \heh thafrer endew @ddtGod 121G of the
b h he | f the supply manifold
sy PReRERBIE Ny (PR By (et st e ries shallow
cylbiétdﬂ@e?alt heox®orhag nsng:@@@n&miq hataxuiateumsnhmmr pocket

69 108 ¢ hato Rl 8et h§”§%|a\‘_e"‘11'4093%treq:e‘@etlh}1rhfef%§ %’%:?é’i d:gﬂsulator

in the backing plate 6 in the mani
10§ espbet | 9819l pPREREREBIrY 108 dy |Prﬁ35rﬁ9d%\?|blbbr%l>¥%d or retained

inty O\Uh@edlhhmcnla%rt heehacking, plate Gt%ean%%q\é't@‘%s 8eat (in
ass y 5\%} at rov des cl earance_for the machine
A4 "GN € 19 Jé?%%’f%rjtrﬂ%lhl%%ro?e%ﬁpbq‘ythe third

elhmm;b@ﬂdldﬂp shbsaddlrth_la('lﬂ,y drodated thé cyhfieselidw portion

co

208W4 6%%4 ﬁ%h%f Q@Saﬁo y 59 provides a cooling ring

seat oca es e cooling ring 185 and thereby
| ocates the first el bow portion 206 of the supply

In MaRGfokhd 140, §£Hb'%§§hla ;thoﬁawf‘%ﬁ%&HaRSs?4%iédain an
. shallow'cylindrical bore I ch provides an insu .
insydakar 65 al phédi desromidedance f okhehemehiifdldl bepwate 64

1mM1tdt@ly2:bQij(ﬁcérh§ 8 Ui pr dmN i ib 1 765 | Preferatdy insulator
1O6therer#ql? not her al l ow cylindri cal borethat S

onte St JUrSH atBr poR@tate with the insulator
stand 216 on the fourth elbow portion 212 to preferably

thermally isolate the supply manifold 170 from the cooled
manifold plate 64, to counteract, in use, any separaﬁion
forces (e.g. reaction forces from melt flow within thé melt
passageway 148B) between the supply and drop manifold 170,
172, and to provide a limited degree of alignment for the
supply manifold 170.

The drop manifold 172 is shown in FIG. (s) 9A and 9B. The drop
manifold 172 is very similar in configuration to the supply
manifold 170 and has a similar cross-like configuratioh with
first, second, third, and fourth elbow portions 306, 308, 310,
and 312, respectively. The first elbow portion 306 is
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69 that provides a seat 114 for receiving the axial

i nsul ator 108. The axial insulator 108 is preferably
woismsdi1on4r et ai ned into the insulator seat 114pCamd20d3®00556
cophsgnaegr toedte (FAUBSBPertat i Ure weehonte il i pentbey 208 of

theNsubali or ng§8akoi R the third el bow portion)
subs%gnt?l I§| Iy ?ocat es the third el bow portion 206 of

the supply manifold. In FIG 7 , the side insulator
Ac&Gﬁdﬁ.ﬁg$bQV\ﬂtH|;élStfaLﬁs?ﬁl garlbajwipg%lt@bar setatlﬂrlélludes ta melt
rovi ded ni te [ el y adj acen
o2 B5RUHFS) 0 Bbeieut tok URES 4 el By LT aBere CheReof and
aléngt here cdrfnigglr ed £t otlr:@op@rmte wiltdowt hporasbhat 806, and is
f el rtion
P aars e ey Ay Tl AR T et aigpas atons
th@r ¥R edrRd c@dib@df nﬁﬁrfi@pd pb@8e 64Ast owtbbnteractsedand elbow
poH@E@n?@stecﬂ_arE‘ltléoréu%%rl%e%a(r?l&lcﬁ eaehbo% Iﬁbyet eélf)&/?glgortlon

ow within the passagewa ween
30§u;ﬁ>¢‘+ ytBfd ey Rapifeld frsludes éndilt%“%ﬁwféﬂelh relieved

portibhedodegeee ofhal fgaaednd Oﬁhéﬁe pﬁ*&ﬁﬁ_désnaé]' Q@ for the
5 grop nlfojuéiolﬂz i s sh FIG (s) l9A and
me b, CTRESGFof CHTFol (0172 P Goy et drrawiousLy, “Che seat
prebafalgly atcamptosdde asumpaggcrranlcfcoj;ﬂhﬂ?@) Purtiasm a76 and a
il ar confi qurat.ion | sec
1oghELLS" SRETRICEL K8 SNt el Loy BB £ree onc
of 3aize f&@bc@lh@Wy@on’héomB@ﬁ prcbwdpsraumatsﬁa face 220 that

' t or n
Co e P SO el RO P PO oo
S]

mait 53bd pbr ¥ onT306 TRREGdEY Rukem RRassjevely WasCfihat elbow

poﬁ&(i@rmdSOBh&@Ugibﬁﬂthﬁf&ﬁ esd rther eaf @nﬂeﬁté’f‘g 5bh&nd - one or
an IS

the first e orti 306
molf%t g’%‘%ﬁﬁﬂ‘é‘&?éﬁe:/\Hﬁtaﬁé‘wtlgﬁésé%ew 198D 3 hagd previously.
extends al ong the second el bow portion 308. As ¥m|tg
h d 20 the s mani f o .
The pesgese e?db ggru |o(r)]n §O th%rdr‘gggﬁ%%F%l ghortion, is
sul e nictesl by dpanpendwluﬂyrr eiicp evbd purtstoneadpacemritier 306.
Thd S&&c&M Ny F]ggé)ﬁ/t:.a B el Qe h@h%reljnélgoﬁggéggeway 148D

coupl er 180. I ned preV|ous Y,
thasy et amiy %ﬁw%e§ha §prgoencogdl ithy predmh ghoamdportion

308 haeatimg sholdars 795 tAn @{muﬂn@mtpl agf af48B€ of the
d of the f|r§%6el bow partion %row es a

fi%‘f?ﬁggf’gcemﬁol%a The  free end o the second elbow

portion 308 is preferably configured to include a seat for
receiving a spigot tip insert 145. Of course, the spigot tip
insert could otherwise be made integrally with the second
elbow portion as shown with reference to FIG. 11 wherein an
alternative embodiment of the drop manifolds 172 and 172’ is
shown. This spigot tip insert 145, as shown in FIG. 7, is
configured to interconnect the drop manifold 172 with the
sprue bushing 151 of the cold sprue 150. The seat provided
through the free end of the second elbow portion 308 1is
provided by a shallow cylindrical bore, and an inner
circumferential surface of the shallow bore provides a spigot
coupling. surface 176 that cooperates with an outer
circumferential complimentary spigot coupling portion 176’ on

the spigot tip insert 145. Also, an annular shoulder
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cooperates with the conplinmentary mating face on the
supply manifold 170. The remai ni ng outer portion of
woheosfiiems el bow portion 306 is configured to PETEAZBSN00556
pPravafed 8¢ ah¢ dascoro e tHerhbeoupybindsiaklabporsprovides
a 18Gatahexphalingdrprievi odsty 1oMe ;$REOPH. elRAWROrE I 9N 5 hgert
08,, or, discharge portion, is substantlafly .
14%ef”’p}§%difbu1ﬂa? S&¢athe f RSt Vv pércusfesgstiathesurface of
theeeqrdyel bewpporidont: 308 5i nel sidepAdia d8d t apagsageayoupling
148D th t,Fxtggdg t hrough t he fregsend of the second th
po%FbSQ/pZV%lon 88 and i ntRFCOAHEEEs Wit h FREPRERLS Wi a
comgsemgemayylﬁwﬁgﬁttbeubﬂmmgE@bbﬂipﬁﬂj4ﬂfS@EOFIHQ& in the
ree t seco [.how ion 308 .i.s prefer y
Sp%%ﬁﬂ%ﬁﬁﬁ%ﬁ?oﬁs%ﬂngﬂégggg:¢é§{r6€&iﬁ%ﬁi%ﬁ§§99§%e cooled
cavipvipsete 245emdilycédnse, Sgapigmltip nasetsisedl Hetween
tn&! RIS SEndiee JBle JNIRA! ahhY Wrhel NEo5RERRAD 1D 147/ ang

ortion as shown wth reference wherei n an

' al%@t@@r%ﬁ% ERBodilieIt of OtRe i@oprprahi pBEdS 7672 4’ -  The

reﬂgihi%§ Thawy %@fﬁa@@i?@ﬂﬁ%@ E%%%ﬂ%iﬁﬁ?oﬁsp%gQW%ﬂ'BO8 is
FLG I's canfiqure O I nterconnec e drop )
PIGLTTIEH T30 AN Shhe Wpr RO BULARAG DEBESGE (b copd includes
onsproe 1H6reTheéhseabcpuplieded rndv0ugt tdre fé@@i@ﬂ@f?fl86 for
d el ortian 308 Ls, proyided b shal | ow .

te %JF%g]??%alf%g%r?)\g,C&aﬁd} ngcnrcjlsiLnn(331,‘:r Eﬁ Céﬁﬁgﬁgﬁty i5gq’ it fagRlained
preffienelsghal | ow bore provides a spigot coupling surface

176 that cooperates with an outer circunferentia

conpli mentary spigot coupling portion 176' on the
Th%pEEéF@ﬂ?ﬁb?%ePprIAQP b, 1an empulgrred similarly to the

fowha| danpwvigded iah t heobase ofhd hes§dly OWanifold 170 and
cyl indrjcal bor rovides i | ocating shoul der 177 for

2cG TG { RS LBTg0t SEi pOFHABLEE 1A ANE M 1P (1R Seageiving the

sidehel roant bt @f r TG esendh@bn sl fBL@. of . thige Spi@ot ihbPlator 106

o I 5.al so pravi des. a spi.got .coupling, partion 147 ,
lst%§§wés%§o% id%Fgﬁﬁﬁéxgdgbe?a% sﬁﬁ?ﬁo 5§%§Igﬁg$f%ﬁ®vlded in .
thespigpitf colipplate potti on 147" provided in the sprue

bushi ng 151. Through heat conduction to the cool ed

cavity plate assenbly 66, a spigot seal is maintained
Thehef QRN Rd oo Ehear §13pilgotcomieyiaed pomilemdy to the

thikd¥, cibbw apdrakisa beiveenst he,SPIQPpIGPURENASo1d 170, and
ortions 176, 176" . The remmining outér surface of
ac%@ o1&t Ht tiBHPT Srlefethbl yTROnFIGukdlor seat

214 ot sr egeifdrapReateniBi Pred@ntlol NEdedese an end of an axial
insulator 110 that can be seen in FIG. 7. The axial insulator
110 is retained within a insulator seat 114 provided in the
backing plate 62. Also shown configured in the backing plate
62 is a shallow cylindrical bore that provides an insulator
pocket 69 for providing clearance around the fourth elbow
portion 312 of the drop manifold 172. The insulator seat 114
is preferably configured as a concentric shallow cylindrical
bore formed at the base of the insulator pocket 69. As
before, the axial insulator 110 functions to thermally
insulate the drop manifold 172 from the backing plate 62,
transfer axial loads to the manifold plate 62, and to assist
in positioning of the drop manifold 172 about the inlet of the

cold sprue 150. In particular, with reference to FIG. 7, it
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one or nore thernocouple installation cavities ' 186

for tenperature feedback control of the heaters 50, as
wexplsailomd previously. The third el bow porti onPBLEA2805/000556
CaBoni¥q ghfed Siflt akhg tleadtd douefh ’Céiebovlcrppr micgn 202 172 is

suEEthH€1§MDQ|fﬂﬁﬂaf(%fbégotﬁ@dféggQr%iﬁg #Qﬁstﬁg sprue
sul a %r stand 216 for receiving the si |nsu at or

t ¢

buigﬁnga§'§hdﬁﬁ i hRE @XiAL #%%u%?ﬁ%rlﬁé@zﬁ&ﬁt1®69|§hemselves
1oesamw mdmarn n§éﬁté eﬁrbﬂlaedniw atrs 883 tF14IRQVigedang in
th nagh 2 . Ehe ﬁourth el bow portion

3 %nPl U?Sd rnFFEPF§ t8StHe third el bow portion

210 of the supply mani fold 170, and accordingly

c at-por ,seat 4. Th nsulat r._s 214

Al%g gHg?era @%g%n{?gdﬁéd %??ecelg%lancgﬁgg%F gﬁbai?aﬂocated
Wltlhls@l a?coﬁe@to LA8t pwpvbdedeem i mhel GnaifoTHe pkited 64. As
deé@§ﬂ$§&orp%églb%sﬁ%ta|W%%VMﬁg%g Rﬁﬁ@fﬁ‘”céﬁgﬂegi 180 is

rovided in the backin ate

Prebafdighy edSta itied b‘éé’k]ilh@ gt ese2t | 478 sHardewh the use of

fa@tyémétdél ﬁﬁhtb@fa%st hﬂ{r@@vlﬁiﬁé églh?§¥F?tﬁ@r lb%%@getlﬁp in the
e ou e ow

raovi.din ara arou

mejfp%mo&r?”sl g? ﬁ%rdp]o% o|<a°<il?%ratr%ew%| gppplementary
posteaind 1#4n i sheredet Abl § pbmtegﬂ4ed as a concentric

shall ow cylindrical bore fornmed at the base of the

i nsul ator pocket 69. As before, the axial insulator
As 1agPtyfeed opsevoorRéy nHiiich inegelraneet Heo d?p. (@i 3m) d3B, and
5,1 r b I t ransf ad

Che e ol ot 880 aharF6hse ot TirGALR | S ngPer inner

CLEHE IR e} fHHE AT abotite tHRLT nterdet t t heupbed cooperates

w1ﬁmruﬁe15%mﬂlhﬁéﬁﬁa§%|%F trbé@%fiﬁﬁcgdf%ﬂaﬁé 7 of the
I tcan _.be en that t ocation of th rop manif
72819 ot ANt | SRV L1 AR SFORg™PRE HCR Ak 60 K ide =

Spmmeaaiheﬂr&pmma‘dyf&nn? Il 311@ H&@Xt@{ldhﬂﬁéh?g leere is
r e ves |l ocate sea provi ae
o, By A R e ka GHF 1 hb® bAER G pISPedinizny faces

e -cavi | ate
22G es%ebltiﬁévélfyp mamfsvﬁmm G, the, supplgrelmtanci(fbddl t70. At

opeQUPIRY %%%pb%a&%&@%@d ﬂ%&gbgr ﬁﬁgtxAgﬁuﬁ{OVEdeg?% thermal

the manifold pla deséribed previously,
IT N %Bnﬂ:&‘iet %@bf@%diso h@ pretErablfacest aphedhai thimifolds

‘wiltlhepsea&kri$d vyt hinedgh E891H§ﬁﬁ§$af%ﬁtgﬂﬁbiehgﬁEaﬁasface seal

thtégﬂé %P the cylindrical bores 194 in

Also shown in FIG. 7 is an optional insulating plate 60 which
thermally insulates the hot runner 26 from the relatively cool
stationary platen 16 (FIG. 1) of the machine clamp 12.

With reference to FIG.(s) 10 and 11, another embodiment
according to the present invention is shown. In particular,
the hot half 25 is configured to include a multi-drop hot
runner 26. The drops of a multi-drop hot runner 26 may be used
for servicing a large molding cavity or a multi—cavity mold.
While the present embodiment is configured to include two
vertically oriented drops, other quantities and configurations
of drops are possible. 1In the present embodiment the molding

inserts are not shown, but would otherwise have been mounted
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melt conduit coupler 180, and cooperate with

conpl enentary portions in the manifold plate 64. A's
\Vemmbaummd reviously with reference to FIG (BET&A2005/000556
togp, ﬁﬁﬂPQS aqheoEplhet ceadplyi my afor tasse@Blyr 8Vi ded amcessed

thebeihnnerpei IcGeTheer §otd @l a?é%é fY%ﬂHssnELetenC%%'lbured to

coupl er cooperates with the co ment ar

ingdy FlF@Opgpﬂﬂoﬁ§oﬂ3Qﬁz%4ﬁa??%ﬁﬂ@#k%ﬁo?thee§Gbppﬁ which is

coafflgdren ﬂanbbﬁb!ﬂé ?het AOPHOVGUCad 8RGOt (nS@Alshown) with the
t her ebe the,c there is

condj ti on,
dr%?e?&Pé%mgg Id %T ?Zﬁce gi&’lfﬁ”ﬁéﬁﬂé@% he RBREFAgion of
suthces @2fp ofiothbedremardniiyf 0280 172 apchddel SUpPéycribed with

ref@?é%gégFgotﬂg d%g%fE% nEeratgﬂﬁi.léﬁﬁgggkg%eXn pending
PCHuAPRg itataonofPGTeC A @Qﬁ@& wWrhe pmefeerabity deéfetence, is

th9£0¥hged% luﬁgﬁﬂﬁytgéséﬂﬁf S |nsgfgﬁ%%é%¥¥k é%f?gured to

shown in FIG I's an op tlona
COW%%hW%F.%r%wermﬁslaﬁaf-églﬂﬁelﬁat lnaﬁﬁéd 96 fr achhige nozzle
44relatively cool stationary platen 16 (FIG 1 ) of the

machi ne clanp 12. Wth reference to FIG (s) 10 and

11, anot her enbodi nent according to the present
AS|ahewn|wmthsr§ﬂaMEndd1tmrFEGulauv &méluﬁo@abéziﬁeléssembly

0 to_i It|- hot .runner 26.
25& % lm% %% mﬁit|rg%!d¢ﬁcj)e %8 Fu nerggﬁ F?‘g\} f]geoesfscﬁnmlally a
tu@%#@@Cmﬁ@tanad@etwoﬂﬁﬁﬁg tavhoysed @aMMdHn—&avfrgnt housing
2500 Wid& ihe preseptoepbodiment is configured to

include two vertically oriented drops, other
quantities and configurations of drops are possible.

Thénspbﬁepb@%ﬁmhge@@Qdhﬁ?nérigﬁg@@|Qhﬁﬁlhn%ﬁrfﬁbﬁﬁehéﬁglng 254
woul d ot herw se have?ggen mount edto a front

ut
sugt bt " BTgot: e Sl a0y Cogi Moetedh s | the front
of tties esprudheraaui hy BBaLelasaﬁﬁhhMmﬁfxhﬁ@hb@e@ complimentary

=520 | BEEELR0 RBEHISE et iTed f o BBu e N drng 20 of
fr@m/uh@wr(mo&%hovm)rwx rpcnahtelcojmoqafnmfspﬁsemﬁsmﬂg 252 is
redd&red ﬂ!%h fgchéflﬁadlﬁeéEﬂf3@%6%%.ﬁb%%;§u$ 2d within a

nozzl e asse SCr

enera
reqRAEHan 1oF ttHEe deser gwwrw 25 4pr Uehapperbing imsert 256 -
furﬂﬁﬂ.dirﬁg BT Hpp! iGat i@ﬂef’%b%@%’nowsthe Tgﬁrhgp%&s‘?ﬂtng 252
% nce, is that the nozzl e assenbly 2

Bt V¥ cSRIMEQT eﬂO%GEBi-J%Pe A hb?hén%lﬂrrbibamf Srdgeen a
spi@ﬁhltﬁﬁupﬂhmj aporechbne D027l econfigured along an inner
circumferential surface of a shallow cylindrical bore formed
through the end of the sprue bushing 252, and the
complementary spigot coupling portion disposed on the drop
manifold 172.

Also shown is a plurality of heaters that are arranged along
the length of the sprue bushing 252 to maintain the
temperature of the melt within a melt passageway therein at a

prescribed operating temperature.

The configuration of the supply 270 and drop manifolds 172,
172" that are shown arranged between the manifold plate 64 and

the manifold backing plate 62 with reference to FIG. 7 is
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44. As shown with reference to FIG 11, the drop

nozzl e assenbly 250 conprises a sprue bushing 252,
woheshi1o®4essential ly a tubular nelt conduit, PCH&EA2008/000556
Suh%ﬁ§@§1Béﬂﬁk@heasﬁménﬁsh§b§¢n§625®l@ﬁd a1¢@ok@ﬁ@rence to the

hotng@hhe2560n¥h u§a£ﬂ8nbu§ht;ng7$52 hS anLAROGT W %g%nce to
usi n Eﬁ such that a spigot ring portion

FI%oZngﬁgédaag 128 f Porfto TGt kh e o} %eweaswh@ 78gpers to the

supetei medivblhi p7a, CﬁamatﬂeﬁtabYtﬁﬁlﬁﬁbtcgégbkﬂged previously
ortion 290 of front

b L QVi front
an‘ggffsktoﬁ“gg \/Eﬁeé'rje{a\srr5 g?‘tl%lﬁdof8 hel§prttféatbu§ﬁ?ngfcﬁ5r2th elbow
poisiprced Midhwaist hhmela mniﬁnrgglnmelitjeaﬁﬁcbllatg I 8o the second
a ] r n _of [ont . hou
1B Ak id o8, LBl RIS B 2Tt SRR oM Pppgpaceuay
143t i 8adofhene spsu@d@xﬁmu@@wosumuemnamm with the

ad&P@ﬂ@&él0@r&§ﬂm§§lﬁ@1@t?VQEda§§a$@§E fn8pLEgt sgupl cgﬁmodate

ortion 174, onfj gured al ong an 1 nner C|rcunferen
th%u?FSE@ SFEoR k v &y ?lndﬁﬁxﬁhQﬂnelﬁoF%&it%ﬂ@ughere is

prdﬁmﬁémdaﬂfaﬂhetibhHQ Q@&ﬂ:@bﬂaﬁiﬁfﬁB%%FE% 18% o%r?% passage
nt ar coupling. portion di spose
57 O R GIEP SR 50 SP e ohie R Lo 4O Rl iR BFFELabton 114
heaters that are arranged along the length of the

]&;SH?@§CPH§Q&nghé?%%ﬁﬁefgkgta'@h%ﬂgréﬁgpg{%gyre é%@lb%auld be

assagéway
re%ﬁeﬁﬂawr«@dtéﬁpém@ﬂw@ ame qualhtgtlyatamddoarf ddref sppptyion of

Q. and g | d thatsarg,sh
dlt%y d Bg?aeen tﬁe nan|$ol E}a ic ﬁMQ number  and

ran e ate 4 and
co Y6t o HacRE nghpl ataéllef?ma half%féiaéﬁéblt?o Flog. example, an

1nﬁeﬁmdﬁﬂ&ﬂﬁlmﬁi?Fé$? $a5E @Eo%h??d&%ﬂ%tﬂgﬁﬁﬁﬁf{bured between
referenc e hot r configuration
end SEHEN ST iR SR LG 1 o (s) 12A and 12B, a

notable difference with respect to the supply nanhfold

t t at descrlbed r-evi ous an

Anyz%er %?ﬁ% éetgoq)legi BB ST H%?ﬁpt]%ee 4% t"hO efPoFol the
teqﬂﬂﬁahﬂ¥au2fhaﬁmbe@ﬂltoﬁﬂu@uséducdene»cahiydéecthbed above.
Forseo%&gﬂ@hQQMnghglon %Os,méP&'Ud%%ﬁﬁlgu?€gféégga' éghﬁuters,

passageway 148B° , and hence is
Applicatdsihe SReSH fidt h IHeHddiad ofdlraride madsle) 17Digital

Sl@ﬂﬂﬁﬂxyﬁodéﬁﬁdﬁé) mseeromydate 5Q§a?é§radﬁéﬂ$g circuits,
dedlgyggg d & 1talas ngynrlnainggll progégsgis, hard—wiréd
circuits, etc., may receive input from the thérmocouples
described herein. Instructions for controlling the one or

more of such controllers or processors may be stored in any

-desirable computer-readable medium and/or data structure, such

floppy diskettes, hard drives, CD-ROMs, RAMs, EEPROMs,

magnetic media, optical media, magneto-optical media, etc.

6. Conclusion

Thus, what has been described is a method and apparatus for
the coupling of molding machine structures to provide enhanced
sealing while allowing for the thermal expansion of the

components.
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10.

15

provi ded an additional nelt conduit coupler 180, drop
passage 67, insul ator pocket 69, and insul ator
wonedsalibati on 114, A s described herei nbef or e, PCIEARMS/000556
The yAmer vagluedul goproreronf isgored im pntlide any designated by
p188RBt ity aRE/ 0Lt QAL GUDAlhAm QE@p%u A%%Q&dkﬁgw in the

vari ations on the nunber "and conf |gurat|on 0

ln?ﬁﬁr\{m?d?%%se%re P ExkB| epemi Himt @Weretlon and
op@ﬁ@ti@hdaﬁ:@OtncS:l"le‘h)tﬁ%ﬂ deetbeniigasad petyeadedhencde for
ca ugg % ngngéop mani glds . Any type of controller or
procedsor DUSBEPB control the tenperature of
t he nelt and structure, as descri bed above. For

Whﬁp% : Ca PQS F?&Snig%?g;ﬁaa % %gsguﬁf:§ #3‘ &szh respect to

Wh{igrﬁaprsﬁgﬁéﬂYPmmeessbﬂ§d(DSP§¥3 tiyat prafeaysd amhbdgments,

it CEECYd She dedhieatedod Q'hta%l and/ onvanak 8g RY ogh o%ﬁmlted to
hard-wired circuits, et may recelve | nput

the h%%%%%@%@eemaeeémeaéé hefl&i b r@@lrwlrbnstlﬁ%)rlnventlon is

ineoide®! | B tdrrdane P5rIBhE OhoBMEN G@NIUNQ! | 4% Of equivalent

rocessors na be S ore i.n an% desirabl e
ar MAd/ GRedafBlEt Fuckf e SRe of the

appemmmw dlakmsteSTﬂanstdbGV@s tEB—EGNBowRA@BcHaﬂﬂgjﬁb to be

cal . nedi a net o- o nmedi a,
% Ehggnc ﬁ§%§# nterﬁﬁaFaﬁagnbéeh %ﬂlﬁﬂf?@?%ﬁs all
Su¢hﬂmﬂﬁﬂﬁﬂﬁﬁ%$@@$a§@@ éqwlvmbembuptrugtofeﬂnhddngunctlons

machi ne structures to provide enhanced sealing while
allowing for the thermal expansion of the conponents
. The individual conponents shown in outline or
desi gnated by bl ocks in the attached Draw ngs are al
wel | -known in the injection nolding arts, and their
specific construction and operation are not critical
to the operation or b est node for 5 carrying out the
invention . Wile the present invention has been
described with respect to what is presently consi dered
to be the preferred enbodinents, it is to be
understood that the invention is not limted to 10.
t he di scl osed enbodi nents. To the contrary, the
invention is intended to cover various nodifications
and equi val ent arrangenents included within the spirit
and scope of the
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appended cl aims. The scope of the followng clains is

to be accorded the broadest interpretation so as to
wenenpe®s all 15 such nodifications and equi VRCEMMA2005/000556
WHAT {8t GRREMBERdIPanctions. WWAT | S CLAIMED | S: 1. A

nmol di ng machi ne nelt conduit coupler, conprising:

coupling structure having at |east one surface
1. contipetetng oneedpne melh aohdnst melipleondabmpriaidg:

at &§@§11§§65§Hﬁé@ﬁ§e'ﬁa@hﬁgogenﬁéggEegnEosﬁ?%g g %%E@lgured

a second pelt conduit; ol'ing struct
toc%ﬁ?Pb%r%Ht@oaprVPHem81§06PaﬁPlFo §aitd esupPrA§ one surface

is séw@t@ldslef_ﬁure& a8l EoGpnduit tEOHPEBECABCRAEENEohAuit; and
erein said cggllnggstructure conpri ses at

Iea%?oéh%gc%5¥%ﬁ Eﬁaﬁﬂ% grEpdskd RFPKEASsai goolant to said
cowplphg ngtstecteteire. 3 . A nelt conduit coupler

according to Caim2 , wherein said cool ant channe

conprises a plurality of substantiallystraight
2. paskagelinysonisposedubbeveancesadingi tet C3aihate ahdrein said

coé@ﬁﬁbSQQQHQﬂﬁﬂﬂga%%mﬁ&#séérngg ggﬁgﬁ!to%%yplﬁglapton%hannel

according to Caim her  conpri si ng at
digRpteht EHaHhet2 17 t €Wl EoEps BBUEBUBE - | east one of

sai d passageways, and conflgured to supply a cool ant
anne A nelt conduit coupler

to said cool ant. c
3. acdoritfi QQP%g%ﬁrﬁ@?pl?ﬁr%%%?r%b%%ngiQbaéw Peadheppén said
coctlmmocohphaennstcajrdpamm cayi tpldgam&gd idF sak@bstantially
t .conduit ¢
StIgcc rd %g&%y ngﬁﬂﬁ#ﬁﬁﬁﬂﬁﬁ?Pcﬁabgl&é?ﬁﬁwﬁﬂﬁﬁ%?e and
Saidraﬂcqnﬁf$n%i¢@econflgured to couple with a drop

mani f ol d, and wherein said coupling structure second

surface _is configured to couple wth a supply
4. madt f BRAL 7CONEIREI (CRBHRY t ac6gpPéndactor ditmin 03, further

coﬁ%ﬁtdﬂﬂg,awmféﬁéﬂ §§édc%@mﬁhhn%ﬁﬁﬂﬂé¥lff%ﬂ%ﬂg”é éﬁ to at
got coupling portion .having a inner surface
Lo PBRert Ar  AU6UpPFAGESEFAKE ur GchePerh . BoRFRguiedSEeRly 2
coalairet Wd hsesiad cddTait ndldne@induit and said second nel t
conduit. 8 . A nelt conduit coupler according to Claim

1, further conprising an expansi on bushi ng di sposed
5. adﬁacmﬁﬂtinnem@witacﬂsqﬂknsabdcbkd$hgnet® @rduwi t 1andfurther

co fél A ?ﬂé é%”“%ﬂé Eﬁﬂfhé%%ﬁ%ﬁ%‘”&ﬁ’ rﬂfgklon cavity

avin expansi on
disposed in sald coupling structure.

6. A melt conduit coupler according to Claim 1, wherein said
coupling structure first surface is configured to couple with
a drop manifold, and wherein said coupling structure second

surface is configured to couple with a supply manifold.

7. A melt conduit coupler according to Claim 1, wherein said
coupling structure comprises a spigot coupling portion. having
a inner surface with complementary coupling structure therein
configured to mate with said first melt conduit and said

second melt conduit.

8. A melt conduit coupler according to Claim 1, further

comprising an expansion bushing disposed adjacent inner
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property which is greater than that of said first nelt

conduit and said second nelt conduit. 9 . A nelt
woanwuile7o¢oupl er according to aim1 , wherei RC3IAG005/000556
SUEBRPER NP Bt B@dCur E1rsti mhelk aldgpdwirmedndn said figsind melt
coRBhitCONliid exbBnsAoBDl Hublng USRS RYSEeMhermal expansion

conprising: a plate configured'to carry at |east one
prﬂ%%?tﬁaWPthglEaﬁF?@FﬁF EgénatééﬁpPﬁn@aéénﬁﬂéﬁﬁe@eﬂé conduit
andosipl @ satoénatméeastonaaimel tcarrying manifold with a

mel t-carrying channel; and a cooling structure

configured to cool said coupling, 11. A nold hot

9. runheneystendactocdiipyetroaCtairdiag, toheieim 3ai dhatrein said
0 -cargyi ey ri.ses a_drap ..

o L s S BB Rt SPPOP g Ghander fizst melt
Cor@wbEi ses a supply manifold. 12. A nold hot runner

system according to Claim1l, wherein said cooling

structure is configured to cool said coupling to a
10t erp Pt dret AN RBTSTES HBt FRBRTAGLRTOM at | east one

of 4iplaaed conipldusd (tb) =alxd, dp18BBIHf btk ABAt-carrying
maé1#|%ﬁ§a|d supply manifold, to at least partially

$ot9 it P43, A nold hot runner system.according to

d a nrddplivher ebnfigudedodd ngpowhleickHt &€ % Cddtgused melt-

I j 1ng_ t t erature that.causes
oo T B T P o A P f P ReE r Gt 988 for
t hed | @k g rgt xuctiure Acomf Hotoed riumnerobysa gdh coupling;
according to Claim1ll, wherein each of said drop
mani fol d and supply mani fold has one input and plura
11 outpureld 28t Kumpied Hofstemneeceydinrm hecérldiify 1& wherein

said aiem 10cavbergidl arild -G oSt hel HHEACUBH D SESs 8a drop
rectangul ar body; .a cool ant channel disposed in said
ma?%ﬁhéﬁkﬂﬁ%? Hg8§?l§ndﬁfufe%§ ConRL BB AnChepehgomprises a
sumoupinecth tfoIshi d cool ant channel . 16. A nold hot
runner system according to C aim 15, wherein 5 said

cooling structure further conprises at |east one
12 cort o ed Bakf sveneonfivpired aocomdengi th &laim 11, wherein

sa PR SIMBNY &Y ructure is configured to cool said coupling to
a temperature that causes melt leaking from at least one of
(1) said coupling, (ii) said drop manifold, and (iii) said

supply manifold, to at least partially solidify.

13. A mold hot runner system according to Claim 11, wherein
said cooling structure is configured to cool said doupling to
a temperature that causes melt to solidify to an extent that

provides a seal for the leaking melt.

14. A mold hot runner system according to Claim 11, wherein
each of said drop manifold and supply manifold has one input
and plural outputs.

15. A mold hot runner system according to Claim 10, wherein
said cooling structure comprises:
a rectangular body;

a coolant channel disposed in said rectangular body; and
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contoured surface on an adjoining nold nenber. 17. A

nmol d hot runner system according to Claim 10, wherein
waeQoasailerogcoupl i ng conprises a spi got coupling POTAIAQENS/000556

havihg ®adneensur faedantt i donpiememugrlyecdcotipl ismid coolant
chshhdcture therein configured to mate wth said at

|l east one nelt-carrying mani fold and said

nelt-carrying channel. 15 18. A nold hot runner system

16accar abng Mtdﬁiﬂﬁfél?asy@’@éﬁi ac&@ir@i?l@ |L|Q?S¢lé3ﬂﬁf d15, wherein
lt-carrying nifo copprises a plurality o ro
SaggniF%P&§¥919AE%WEE%F%OtPﬁﬁhﬁ%F s§§W§WF§€§or£ﬁmy%gaSt one
cotainedO,swha@s n X0 Sayucteat keashabae m&ﬁﬁ-eﬁrbwmpgementary
[ d IS d njpfold, .and erein sa
Coneitfggr?ggﬁgééhgﬁng %%ﬁ%gﬁgé %Oo4HpBFY fni fol d, and
further conprising at |east one internediate mani fold

17 di spoggdgbelwesn; vald ;ﬁ@éﬁi{ 58@85:&9&1? ad sal 4y HOP yherein
mani fol d., 25 20. A nol ot runner system according to
Sa¥y aicAPg 1 nur EHBP L EBRBr iasi PP ARt exgsaimliiow bpehthgn having a
imﬁﬂé?p@&@ﬁfa@@ ageth If ) e%iéarrf . @{)?ﬁﬁigga.tsﬂﬁfb?ﬁhaunr(négletherein
t-carryin nifold.and s nmelt-carfying c , ,
Coé%ﬁ%F%? aﬁg?gﬂggﬁ§;iZ§i£aﬁ a dher®8S 30088 paligi bncarrying
marpt Hpkt tandhsahd i se t-ead eryihanchiahedf said at | east
one nelt-carrying manifold and said nelt-carrying
channel. 21. A nelt conduit coupler according to Claim
18 10/A vinet@i Rosairdineeuplsyrtem antegdahpby tbordiedronl @t wherein
i ohes of [ - : - )
saldA ,a?doiﬁirge%&m%%%f?’; nﬁgﬁhgﬁ% S ¥1 50 7 plurality
of GriRIiMeotpt @3- according to C ai m 10, wherein said
coupling is formed on an end of said at least nelt- 40
caryyin nifold.23. An injection _nolding machine

o rT%g%gﬁo Mg oty FPECFItAYatRreltladgm 10, wherein
sainbl ditngleaser icale | nedtacavbgedoarhasi €018 fddvdriangks a drop

: i [ d t he It of .
na RSEETE TR SRBGULLS S gUpd e ety ap el o
Sunﬁﬁgotménhﬁbéd,coﬁﬁkburédrtbecoumampﬂﬁsﬁﬁgstaﬂelﬂeast one
intcondliditadd hHRi$88ANH Bl &PNEAUL L 521 &, 1@l tSupply ‘manifold

and said drop manifold.

20. A mold hot runner system according to Claim 10, further
comprising an expansion bushing disposed adjacent inner
surfaces of said at least one melt-carrying manifold and said
melt-carrying channel, said expansion bushing having a thermal
expansion property which is greater than that of said at least

one melt-carrying manifold and said melt-carrying channel.

2l. A melt conduit coupler according to Claim 10, wherein
said coupling is integrally formed on at least one of said at
least one melt-carrying manifold and said melt-carrying

channel.

22. A melt conduit coupler according to Claim 10, wherein
said coupling 1is formed on an end of said at least melt-

carrying manifold.
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conduit spigot coupler including a coolant channe
configured 10 to carry a cool ant adapted to renove

waeats/fieom sai d nelt conduit spigot coupler. 22CTAA2005/000556
i njection nolding machi ne according to O ai m 23,

23wheA§|mn§@telaﬁlﬁouaghgdﬁgcﬁlhet eemg%&sﬁﬁgf wher ei n
t he mel 15 of %anaterla Fises met al
|

a||%y@OéﬁdCaﬁ§F@Pﬁe§a rEFR éow&&ttOéomﬁﬂé@nasmaterlal into
a @enfkguaeditoeprovide a cold clearance bet ween the

first It _conduit he sec melt conduit An
1 ELEFEn G P NaCRERE 4 POnEraRAPSs Coogeatry the
memheoﬁimonhenglmatenﬁhn tondaud momﬁuiaﬁa a drop
man f re|n Se( d. el ondui t
on%rlsgs gﬂ%ﬂ%%‘t ngﬁ I(f(ﬁé}e§mcéP§%ggr?grto couple the
figsuplnalt f icosdudiid secorte nslegiomgl nrehicneconddiitt s said melt

codih €0 apegadartesite gﬁkmh&yndﬁatcaélgﬁgakhaﬁﬁé? #8nfigured

appar at Us - conpri Si ng i'ng devi ce
Los ek BorfPgtrrt ta&af?rt@ﬁ d‘éoa EGR beap! i ﬁgom said melt

Coﬁ@mitogpigat eegpeeat es wWith a conpl enmentary spi got
coupling portion that is configured on an end. of each

of the first conduit and an end of the second conduit,
24 andat 0 130j gosidn omdmr@dmaﬁhmhf faddcs;troaLr}d; SQQ)On@laim 23,

[ o] t [t _of tal _w Iow romth
bR L8 bR s bEudER A el hErEE  aha ool PRGCL Ehe melt
Ofsm®hdtuqemdtsp@sédcwmpmlsegpemundﬁahrﬁﬂxmymﬂan@ degretn said

mel® 8@H§§1€Eé$uﬁiefei§lcbﬁ g@gege£$5§?o598 g ggﬁgsél?arance

coupling portions to at t partrafly sof
betyerr Paptfarsy Beht ¢pedrthkang h%@tsgcon@tme1t2¢ondult
Apparatus according to Caim26, wherein said cooling

structure, conprises a cool ant channel disposed within
23 sailtf 40t BBy ARAEE D8 MagbEARat GBS CRE n§ot oClaim 23,

whé}éﬁmnﬁﬂé ﬁEEEEIme&aldomduﬂklm@m$%ﬂ5§%(H”WE¢§e§anﬂfold and
hol e. t her ei

Whe %ld@xaﬂ%%%%gar%#i%nc?%ﬂ%+tc??%%ﬁ*%?%ng gPpg§¥f§%%lg°ld

of the circul ar hole; at Ieast one thernocoupl e

26in§§ Afgﬂ f@¥iE%u%l§%%S pgg&'@k} Iﬁp éiékng machine

coupl i ng port Ieast one coo
COI’f q:t’qsqgw@@g@ e@rqoagjgp&eéiootgnparry a melt of metal, said

apparatus comprising:

a coupling device having a surface configured to provide
a spigot coupling portion that cooperates with a complementary
spigot coupling portion that is configured on an end of each
of the first conduit and an end of the second conduit, and to
position the ends of the first and second conduits so that the
melt of metal will flow from the first conduit to the second
conduit; and

cooling structure disposed with respect to the coupling
device to cause melt of metal leaking between the spigot
coupling portions to at least partially solidify to at least
partially seal the leaking melt of metal.

27. Apparatus according to Claim 26, wherein said cooling
structure comprises a coolant channel disposed within said

coupling device.
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channel . 29. Apparatus according to Claim 28, wherein
sai d body has first and second contoured faces

woanfsiigened t o contact respective first and seeomaA2005/000556
conpl enentary nold faces. 30. An single drop hot

281 UNBBpavhtRsanAdseingr e, d%§EH'§7ngW%éEé gghgl%%upllng

material conduit having at | east one el om#s ap
deBifrei 6AMPL188E6nd nol di ng material conduit having at

| eastboaig Bhb@mgshapQQcQQéklﬁBleaBHe§e§99|ing coupl er
conflgured to coup ﬁ .toget her _the at |east one

el bow SHapE pOICPI 1807t ROFFLR nd\iFBRFStht ePital @0 inner
Cl:@nﬂﬁetemtnhltherﬁacbeaitthee el bowdaakapedeportion of.

th e [ ri condui aid coo
coﬁp? f&%%g”ﬁhg 2 eas?ouﬁgecgog% @lé aﬁneFag&ﬁ§98&F8836d in
Pr@élmbhﬁvbohéa@dfEﬁmggaldoupéhnggPQQUpbev amder ei n sai d

CO0kt NG LOUPI BLCOARS SAE o 1SRG 88??&%&' 09? 3L f coolant
mul ti-drop hot runner, conprising: a first di ng

chagfetial conduit having one inlet and first and second
outlets; a second nolding material conduit coupled to
sayg first nnldln%.naterlal first outlet;

ondui t a
O i AP tihg 2HECERALA0 CondGie Boifired" 267 8aPd FHitbody has
flnwtdlagdnasecoau C@mhndwﬁﬁtommcmﬁl(ﬁ@n£QQMféd go contact
NG C r n u t oget her _sa
e e%%%d ?%Pé@ aﬁ?eé%g con%ﬁ?? %Hggﬁydm?ESSFaﬁﬁFdlng
mat eri al condU|t first outlet, said first cooling

3OCOWQKQ£uhfWérﬁk&ﬁQﬁb@grﬁﬁﬂgfthfht§hrngggthg? frggﬁprising

said fir cooling coupler to cause nolten ma
|eék|ﬁ@rﬁétm@@%déagdﬂv¢%¢r%%b|p@@d@@¢p|bavang st d least one

elis@positbpdd bt eri al conduit and said first nolding
naterialpngndu first outlet to at |east partially

sol? dPFy LRIndeLEI ity cCoRPBrEr SGHingur al tigast one

elooupd e pataddrer i @i datdi rd nDIdlng mat eri al conduit
ndui t _second o

ag%% sego% 5§gom%f%%ou%P $5H§% °covt FP@@gthtkhe at
lea&tr@n%velbearShapﬁﬁsaMHﬂSEnDndfcbhélﬁgnsm”maﬂdimg material
corfflSe FR¥nTelhe of,maf gL kAl Ar{-’eakleﬂﬂo&i@%ﬂ%%d portion of the
second molding material conduit, said cooling coupler having
at least one coolant channel cdnfigured to - remove heat from
said coolihg coupler, wherein said cooling coupler comprises a

spigot connection.

31. A multi-drop hot runner;, comprising:

a first molding material conduit having one inlet and
first and second outlets;

a second molding material conduit coupled to said first
molding material conduit first outlet;

a third molding material conduit coupled to said first
molding material conduit second outlet;

a first cooling coupler configured to couple together
said second molding material conduit and said first molding
material conduit first outlet, said first cooling coupler
having cooling structure to remove heat from said first

cooling coupler to cause molten material leaking between said
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sai d second cooling coupler and said third nol ding

material conduit and said first nolding materi al
woanuile7osecond outlet to at | east partially seCidiaRgo5/000556
figgt mopdinp- éPgpleat andner dasesadichgtlelificaimat@ial conduit

an¥Whey8id eaehrofndlithd | hateand1Secandl 400k PY+CUN BRIt o at
rises a.is pi,got connection. 33. A nulti-drop

conp a_s
1epst PaRhePLa¥csPAiLAGIYe @ngi m 31, further conprising a
plram%?qonﬁ]ébb$ingmdﬁuﬁlifu@6h@£%f9édug%§ 3%§ﬁle Aogether
myl t.i.-.dr op_hot..runner, accordi ng to O ai 5 rein ,
sadl HTL THOPANHG TREST 1Al CORGUE cOMr Feds. at SEppl yrolding
maprani&ol diorehd f uséhendcanprliesi,ngsai gl wealdridy eboling coupler
1.fo pl | d,suppl nifold. 35. A _ _.
hagrr%ﬁ?i %‘?%%f’%t sftﬁ“nﬁn%é%cotrodi %SX‘PB’ leé?g?ngm,ér?lﬁrtsr?e]rd second
coebhpdi sPHglar lteastavsee any eredkdi af emabarfioldldbkpogetbetween

sabel WReR:Al Lo SHPRL Y BRBNER chifldsalal 635 ONRo 26 881 faterial
drop mani folds, and further conprlsgng an _
copfrek negfateicodiinfig derisliery conteglrbdoendebtipsecond outlet

tol ggelbest Spade suppLyspRAbighd and at |east one of said
drop manifolds. 36. A multi-drop hot runner according

to Caim3l, wherein said first cooling coupler is

32i ntRgmallity -Heopechad t fuahekeasicontiraf sai ¢13€eON8l, wherein
I dien ter| dyit _and said first | di_n . .

eadl SF G TE Ehett FRRCHebaRCeBBainbRkphay Gpiorises 2 is o
sptoepl ¢eigneogeoher first and second nolten material

conduits, conprising the steps of: placing an end of

said first nolten material conduit_ adjacent an end of
33said BHEEATHEPt diPthatBRPEF EoIRARdEnS akp n§laidoupl er further

combpltitdes eptsrof i theofi £8ts8NEH-$8¢AQAMARLLE BT conduits.
material conduits; retaining the coupler about the

ends of the first and second nolten material conduits;
34 andh asuiblitdropatteri akuhhews ddvcaughdg heo endsief 3he wherein

ISt S nolten material cpnduits, copling
Sa%%idk%%ggleﬁgﬁggg us 8T S rﬁﬂ%ﬁﬁé}rnﬁ%ﬂ?%ﬂs?%ak?ngsuPply.
mamyefovedn aad dieotpéercandriaidgeadslofatheyfofstirapdmanifolds

co&ﬁﬁéﬁ“ké“%é&@gs£§%$%g@é%$98ﬂ&its to at |east partially

solidify. 38. A sealing a connection between
nol ten materi al
35. A multi-drop hot runner according to Claim 31, further

comprising at least one intermediate manifold disposed between
said supply manifold and at least one of said drop manifolds,
and further comprising and intermediate cooling coupler
configured to couple together said supply manifold and at

least one of said drop manifolds.

36. A multi-drop hot runner according to Claim 31, wherein
said first cooling coupler is integrally formed with at least
one of said second molding material conduit and said first

molding material conduit first outlet.

37. A method of coupling together first and second molten
material conduits, comprising the steps of:
placing an end of said first molten material conduit

adjacent an end of said second molten material conduit;
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nol di ng conduits, conprising the steps of: coupling

toget her ends of the nolding material conduits using a
woaoglitemy4 st r uct ure; and cooling the coupling BCTARROISM00556

wi t R1lacésdl antcawp leiusdoany it dengs maferthal Aigwiti rpd second

mol gl Wee hasaird agouRhidrg +8f;r ucture and said ends of the
mol ding material conduits to at |east partially '
soIF&Fgﬁplng the coupler about the ends of "the first and
second molten material conduits; and
as molten material flows through the ends of the first
and second molten material conduits, cooling said coupler to
cause melt of molding material leaking between said coupler
and said ends of the first and second molding material

conduits to at least partially solidify.

38. A method of sealing a connection between molten material
molding conduits, comprising the steps of:

coupling together ends of the molding material conduits
using a coupling structure; and

cooling the coupling structure with a coolant to cause
any molding material leaking between said coupling structure
and said ends of the molding material conduits to at least

partially solidify.
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