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A LOAD MANAGEMENT DEVI CE FOR A FEED BODY OF A MOLDI NG
MACHI NE TECHNI CAL FI ELD The present invention
w@ewenzd3by rel ates to nol di ng machi nes, and NDOPET/CA2006/000649

ASPBAD! MARKG¥MENDE DRVESEN FORN KE BEED) pb%&ab%s al ﬁpiﬂ:%d MACHINE

maliagclielit  dcvi ce LUl rgured 1TuUr a 1ecu Uuuy Ul

nmol di ng machi ne . BACKGROUND COF THE | NVENTI ON A type

of netallic material exEgHNTICRIORE®D t hree possible

states: a liquefied state, a solrdifred state and a

slurry state. Generally, the type of netallic materia
Thés;aememalIinvemtbynthﬁﬂmnmnﬂ@inSenaoesrtﬁnraonaha@inbchines,

t e i.c_e n re e

nf R oo deo vy Hits Bk shot O Erstires 5 @ load
man&ﬁ%m¢w©e<h$”#EtappPéIQWK@ﬂlaﬁoareana@ﬁéélmmdy of a molding
machid num and zinc, and any conbi nation thereof, or

equi val ent thereof . The metallic alloy in the slurry

state will henceforth be referred to as netallic all oy

slurry (MAS) . SBRERKGROUND! b# IAEB TNVENTION a

“"thixotropic nmetallic material™, and the nol di ng

machi ne that processes the MAS is called a
A ‘tvbexchohgitadlipachd reridl SexPstentif, 88¢, 54l three possible
stéé@élg@@ellﬁyék¥ehnj§¥gﬁgn %plgbﬂgd§¥§E8nBT+$£E’ and a slurry

| ssued Marc , di'scl oses a netal
St#?ﬁec@?ﬁﬁrﬁéﬂﬂrn&hﬁhdﬁﬂﬁé PE. @et@éﬁlﬁagﬁﬁg¢ﬁh§%lFéyfi metallic
alldhat thas asnitajiee! i vrb n_@zzlmbﬁenqhéf»tghngld@ §méﬂ@htsl and/or non-
ose_outer, periphery .i ed in ne, :
ne G e S0 SBaF BEEeoRocu PREE g B heryPFived inco
eadpi gothertheEsddpleaches abutst i hgpea nm&zh@thﬂldmrematyrial are
a . u h
A ek T Boartoaszon PR SEe ipggyon trereot, or
eqﬂ%ﬁ%&ﬁﬁ?nwtbﬁF&Pﬁg Systhensnetdli1gi sdilesesin ﬂééﬁ séeyry state

wiXONhéges £6r £01 bes e dferdddhivw-4®| dbpg1MmeehianeoyTha 383, ¢
t eaches a uttlng a nOZéEe 50 qr .a nozzle exten5|on 48

SO RTy Hini VAT 451 84 60Ay SENIHGT 8 C ML materials,
and, 08%, /B89ldkssi grediirkol yhhot Gor@poysads onthe MAS is called a

“thixo-molding” machine.

U.S. Patent 6,357,511 (Assignee: Husky 1Injection Molding
Systems Ltd.; issued March 19, 2002) discloses a metal alloy
injection molding machine (e.g. for magnesium alloy) that has
an injection nozzle including a spigot portion whose outer
periphery is fitted in channel surface to form seal between
surface and periphery of spigot. The ‘511 teaches abutting a
nozzle 11 directly against a feed body 13’ °'.

Published patent application WO 2004/078383 Al (Assignee: Husky
Injection Molding Systems Ltd.) discloses a feed Dbody
configured for use in a thixo-molding machine. The ‘383 teaches
abutting a nozzle 50 or a nozzle extension 48 directly against
a feed body 52.

U.s. Patent 6,095,789 (Assignee: Polyshot Corporation)

discloses a hot sprue bushing for transporting plasticized
1
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di scl oses a hot sprue bushing for transporting
pl astici zedmaterial froman injection nozzle to a nold
W@ 2wbt1323e0npri ses an el ectric heater w apped apCUOA2M6/000649
) f shir ache [ 3..n0 -
e R Feit Ty Saai harCS Pacd bady 2ar Dac pafpmy Wohfrises an
elertnic ghaafas sryABRSAPGPsmct ot Pt aPf ofiedisishgsegs The 789
tedthadl] Atsd ol g tnsPrue tusdi PG DF g Bedt oSt @ dsody 24a.
provided with interchangeabl e spacing collars. The
' 824 teaches abutting a nozzle 14 directly against a
U.3 eed bodgntst r Uei2ik e, §24 U SsPadreed : 5, 179G 880t Corporation)
- | ghee: L h ogi on: | ! ;
S oA oy S e R A B VARG B Do, S oms molas
ProipidePorith hantprehanesabhfa by lnddemligrgas Sage Wah teaches
ablit 18R 921 ON04 tadh & 1 9r QVEN 40 ASBESY BSIPVR riddture 70.
har dened plastic by rotating port. The 886 teaches
abutting a nozzle 10 directly against a feed body
U.Strucpatent3. |3, lape®es t hahspigneeart shhiteldur esredtthologies
ement ai.ni ng-to fe bodi es used 4.n
Coéﬁﬁ |ndﬂﬁhc ?%@%éhggé'pé?éié?ggqu%%%HQ§iﬁ %uf%ﬁi%%;removable
injggtomyamolil reg93 et timdmddgs 19nwagdlyaswidening passage
witdiagat edakp tdiee PriRGiakldindant btbgdeabayeh andyelemoval of
_there are ongoing problens with these feed bodies. i
hdré%ﬂﬁ?f%%ﬂsbbﬂiEX P @4 TG BRF Yor ohRe t 08B apiteashsst adutting a
no=tIessy aliacde ey eddiredt .a |tedd gahersad dtycthetd eved
that these stress cracks develop as a result of the
feed body being exposed to hoop stress due to a high
It pr eppgpasof thwt MASriand/ odrto tdterurdlursis essndue dmrangements

pexkﬂagir}litr@p’é‘éaﬁc%ﬁndfé&? MoSi D SNt 2080US ¥y th®hines have
onset oOf Sstress cracks | Nposes frequent nmal nt enance

PeLHdI R r EpFackmBRESEf 1he YS8&® bbEYOmandror 12, 1993 over to

Mardiadvest eob2shet iGd@madfed hig t fh&opaDbdi BGtMBERINE fied above)

' ducti run-tine. S RY OF THE_ | NVENTLON .
andy e, B OPE i SR s REOR BER 4 T o AtaR | EREfe bodies.
These pfeeddbddackoaprrmragerehe gevnee tonfagidednket af stress
crafcqgeddQQQYoBIfneﬁgy % e Pé seHBkQMQ n'ﬂiclﬁ'erizeedf %1{?%% lt(lj)lgge stress

runner assenbly a any_conbi natio ereo
Crmg@%ﬁ%oﬁe@isceaiﬁ@FBaFnﬁ’fa the feed body being exposed to

hoop stress due to a high pressure of the MAS, and/or to
thermal stress due to a high temperature of the MAS.
Disadvantageously, the onset of stress cracks imposes frequent
maintenance and/or replacement of the feed body, and/or
inadvertent shut down of the thixo-molding machine during

production run-time.

SUMMARY OF THE INVENTION

According to an aspect of the present invention, there is
provided a load management device configured for a feed body of
any one of a molding machine, a hot runner assembly and any
combination thereof, the load management device including a
load-transferring body configured to present a load-receiving
surface, and a load-imparting surface, wherein the load-

transferring body is configured to connect the load-receiving
2
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| oad-transferring body configured to present a
| oad-receiving surface, and a | oad- inparting surface,
wob@ea2239t he | oadtransferring body is confi gurBdr/Ca2006/000649

sufect ythg | qagds re%h&'—ﬂﬂﬁ&%i‘ﬁs widjydhe | oads tra}psfer a
npartij to transfer a substantial anount

surface,
Su}?%‘?%ﬁl VIROBYL t het| od@2fedErFivgds utivac v er L@afi-receiving
suﬁﬁ&béoﬁderlﬂbaﬁhdﬂldﬁﬂfﬁM§hrﬁHﬂbt@uif@@éfe&nanto transfer an

ind SgHOBAN A BTRAN 8 |00 LEESl VES B L0 1oaa-receiving
Sumﬁnm drvey tto atrh@sfgmi loddy he present invention, there

is provided a hot runner assenbly, including a feed

bod and a | oad managenent device configured for the .
A‘«‘f‘é‘”é}c:”tﬂ)dﬁo t B® | BEESRANagENEe d@resentnclingengian, there is

prd\QLaﬂed rangfcay rhﬁ]ﬁn@@d)és%@ﬂblgur ethd DudIB$ERt fred body, and a
sur.f ace, surface,

-recei vi ng rtlng
Loggarar AOEHERF 9 SB oA R T Doto™] ChBorf 9hr Badrg. the load
managﬂmﬁntt&mwi@adinemedynggasabﬁmaiﬂmdéfdﬁring body configured
5 | rt n f su ant i . .
?%pe I%a cfééace%cg ‘L%E% hgglfltﬂ %ece%)r%lg ng sﬁir?ad_lmpartlng
%ﬁﬁé?ert onlﬁéell@adth¢ nﬁmﬂ@-ﬁga@@rffemzfenganbow tirmansbafigured to
corlbd - siist add @l raunin St dpadsdece)vad hﬂuihﬁoad imparting

| oad rece|V|n surface over to . the feed bod
SurAlf?facccﬁ'dl hg 5 35 tadpett SB}DSFF}Etf}PéS%Oq%eﬂ%I dRadrKeceived by

the sl@a@vreleellmnml dundapechives; tockudi n@a@—fla@@medl)g surface,
a fmphagene; vice conf i uredfor t e f.eed
ancﬁ g AE I"oad grrgnagrgerrstciue?é er%/tlc"’l(reEL i %ePuB. ng 18ab®%Eceivea by
the defdidﬂeﬁ%@f!éﬂmmgsumpe:mq:gmcecth@ ﬁcfret;témdsa
| oad-receiving surface, and a |oad-inparting surface,
wherein the | oad- transferring body is configured to _
A‘“&ﬁ#ﬁéﬁ e PBad2$BRREFvViHy LS a®&SRen)y t hBVEntion, there is

prdwiatked I’mambllﬂgngurrrfaaﬁﬁmé 0 irﬁ@IlScﬂﬂﬁg aasylsiatdodl, and a load

mount .of | gad-receiyV b | oad-rece g,surface
R S T thAee “oad- |chpnarthTunIy %ur% fcedcha%d% ‘{1 ﬁ%#er afre  load
marjagendigt anviade amohtdofig| sadordetireed fleyrtihg body configured
to | q%sré&el\anglo%&fz%@el &g L e g deed body., 3 % 1lga

technical effect of above nent1 oned aspects 0 ‘he
surfcSent WRRYEAHE| o‘?h?)ellﬁ’lafi transégyetinen bedy agisd epsbigured to

corfifec I @gfe Criacks-ddtdiRa deediadeso gt relat inldl imparting

surﬂgﬁgquggttransfer a substantial amount of load-received by

imparting

the load-receiving surface over to the load-imparting surface,
and to transfer an in-substantial amount of load-received by

the load-receiving surface over to the feed body.

A technical effect of the above mentioned aspects of the
present invention permit the reduction of rapid onset of stress
cracks in the feed body so that relatively infrequent
maintenance and/or replacement of the feed body is needed,
and/or avoidance of inadvertent shut down of a thixo-molding

machine during critical production may be realized.
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mai nt enance and/ or replacenent of the feed body is

needed, and/or avoi dance of inadvertent shut down of a
wa hioko22301 di ng nti chine during critical produckCDOAREY/000649

be real i zed. BRREErDEECRRIFTINCEF T HREDBANARSS

Exenpl ary enbodrments of —the present rtnventrom w il be

described with reference to the follow ng Figures and

Exérﬁtﬁla@.@} ai bﬁFod@ﬁéhFQti U i’ah.é/ﬂi Preddrt: l:l-ixilgeﬁtféhﬁ will be
away Vvl ew .al.on on i nal__axi a.load_,
SedE ot Kby e SHETA 5 LGB { FPLLoRiBYa Fhppres and  the

dedaﬁﬂeﬂ1desdﬂmpmwmﬁehnedﬂenﬁodlnent) ; and Fig. 2 is a
cut away view along a |ongitudinal axis of another
| oad managenent device according to a second

Fignbbdifedt CUtDEMRY EDiEFSERORT GN BMIHRUGREFERREDS of a load
rﬁ{\mr{\lﬁl\ﬁe&@e ThgcbPIERG OLodges i patk l@ﬁ{b'o%i\i%etnl%at(whlch is the

n stress acks that occurs in a feed
%ﬁ%ﬁf‘ieﬁq%&ﬂ &'ﬁ%smgthefeed body to a mere
conbi nati on of hoop stress and thermal stress as

. origipal [ dust at has-been

F'ng'r a%p?lgnéyv(\:/l%t%h at%%slg ‘g%/% I%lrr%n{‘] rgagxpgasfldiﬁay}eg?(sls 'Pnfe another

logdhveamagenrilt egssi ahaacadredimgitd ohssecyid stilegdiment .
cracks is a result of exposing the feed body to a
three DL ONg conblnatlog of hogo stress_ therpal stress)

and = = = s
as the "I oad") By abutt| ng a nozzl e di rectly aga| nst

bo y he | pa ansferred fro
The lnefe anrg %pér ec]il?g E% (lJeYﬁe %éd LBBAY. COFES tOHEt %q:geecfs cracks
thadod90¢@€é| s Qhéeledacbotimelan%t refustr efs expeksng the feed

bodEUES 0P Abr@nc-8a6ehet abRdokahgop TRe rlRkenter tk?@r'n%\ie%tress as
that the solutlonto he problemis to significantly

origifadiy t RELLEHS frl'c’h‘n rtélé‘chftﬁauﬁﬁéw detrthodypspybeen” grappling
w1t&hutfﬁisﬂgpi"h]61é1ﬁaﬁoawaiy: frreat heo f pedrhodyhand Nt drO believes
1 acndé i nt o .ot her adA ceﬁt struct ugesw}guch as ﬁ nol_d X
For exan‘pipeﬁil OB s Hint T het Re F85GSavidy Fr biivEhE Plef*Posing
thepodpedi thody beloi exedhirtest phengnsce@mlminzsttims ofr abkop stress,

éj:‘?&ée_l. ondrent o é n éﬂ‘& Iﬁ@glﬂgggX%y Eog?lg cel r%f?oeso(rherelnafter

retarded. I\/ana I ng no
ref@iiakl §oeldhi ke theadhset oBYstqﬂélst'stlng % ‘nozzle directly

against a feed body, the load will be transferred from the

nozzle and directly into the feed body. Once the feed body
receives the load, the onset of stress cracks develop at an
accelerated rate. The inventor believes that the solution to
the problem is to significantly prevent the load from reaching
the feed body by shunting the load away from the feed body and
over to and/or into other adjacent structures (such as a mold
for example). By shunting the load away from the feed body, it
is believed that the onset of stress crack development in the
feed body will be decelerated or retarded. Managing the load of
the feed body does not entirely eliminate the onset of stress

cracks, but will retard the onset of stress cracks over time.

Fig. 1 is the cut away view along the longitudinal axis of the
load management device (LMD) 10 according to the first

embodiment (which is the preferred embodiment). The LMD 10 1is
4
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cracks, but wll retard the onset of stress cracks
over time. Fig. 1 is the cut away view al ong the
wo oovgit2asgi nal axi s of the | oad managenent deviBPET/CAMDY/000649

cor}@i of diepg 0 fé&fbsa% qrib%jf ngnﬁ:hg.%' ﬁl@l'(ﬁnbh(?nachlne (not

preterred enbodi nent O isconfiguredfor a
deI?Je(‘e‘becﬂu)odyAIl?t]é‘Franfiﬁl?xéormﬂl'%ﬁ nfgeﬁi*f%clﬁ@% Lhotls a “sprue”. The

LMilepp ctedk LscAndrere nﬂmmémalhgeméeﬁanb@d)bol&ﬂg&@d to handle
PlagEid el b o et ciohangrat Fra gt toritt rehet - s,

non-netallic material nelt). Afeed body 12 defines a
S 14 t frgm
» Lol boy PasSagR 14 AR N Bl R RN A0 R rein wha
extegiids ehBOMage§%a tmeing! devia yeper et e n@ﬁdbyfa thel fezgl body 12.

Thd héxie! énd4 fiadkdsuidesnadl &t abi9Rgr pemidk hadd BdAaRd1& 24. The
nmol.d hal f 24E. The stati | d hal 24A is

mo L 2R G416 Bsteht T G S pF bt B 190 Pt 4o, #B0; fig noving mold

hahbl c241zan THEE issaatitcached @&oldvi hglfl aben (het attached to a
st J?&r% laa—gﬁ ?6”%@1?9 %d 1&&9912% ?ézhgl%z 2t4|%atis attached
ex not )"

Pom 3 barfe depi C
a oW g rﬁJlel‘r&ﬁg fmmld@lqw@dhozzl e 32 defines a nozzle
passageway 34 therein. The body 12 conveys the MAS 39

fromthe nozzle ssageway 34 through the feed bady
The) 28R EERRES B R 07 t REZABPd *Ca QIW Z%Xt%P‘BFuérQT a barrel

(nots fampieddd) t bé exhé etfldlﬂf ridied free d raeiv nk2 by‘hé nozzle 32
deﬁﬁ’?édé bod;rEChel'l-Thé%ssag %q ntaerréjhr? eXITth ng 8y L_I_B conveys

ng mschanl smiay be
thexdhpl ) drhmatthsi nloanlea mag@ﬂ@asgégem;wghatthe feed body

pasH RS, 3143Oﬁéninﬁgeﬁﬁénmo_ﬂiec‘égglt’yng emechamisfg LA IS formed
placed within a nold insert . When the codlant is

in pte:?‘?n erdd 8% wf core, tere ﬂ?lol‘i]g 4 |]%Yf%r fEQ1limHe MRchgnism 17

di o et onesarbl then eui tf reard i b8 ctew cf@ékil @edki oIp Whehe cooling
t.he pressure %f the MAS is b I %ggg suff ci ent
S r

me(f}é?/ne STt ASRY i %7t hé Pl u§ B enSsut pr e‘fln OnRE the cooling
pasaAgbwawi t $hadé | sdridilesd, &he coodlaat wihdweinhe The cooling

med¥REDAN SA7L7 Wi | 1L ey f 91 0, 2, new m;} fgag‘f%fee j*rfﬁs When the
| ocated near the exit end of the fee
COGYRAY: | hSePETTE tEEE nes HUBa\hd, 18t11“hepéilﬁ tHatiss formed. The

plug zed beckeeel BH1dwie deedrbefly k2 .addec€ayi 1¥cdBibA when the
p]”esssZLlefje toof rtetg:eIMAS is built up to a sufficient level (that is,
the plug blow-out pressure). Once the mold cavity 26 is filled,
the coolant within the mechanism 17 will then form a new plug

from the MAS located near the exit end of the feed body 12.

The mold insert 16 defines a cavity 18 therein that is sized to
receive the feed body 12. The cavity 18 is sized to receive a
retainer 22 therein. A portion of the mold 24 defines an
insert-receiving cavity therein sized to receive the mold
insert 16 therein. The combination of the mold insert 16 and
the retainer 22 keeps or retains the feed body 12 securely
mounted within the cavity 18 of the feed body 12. For added
retention support, the feed body 12 also includes an arm 37
that extends from the feed body 12 over to a shoulder 35 of the

mold insert 16. Coupled to the feed body 12 is a heater 20
5
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retainer 22 therein. A portion of the nold 24 defines
an insert-receiving cavity therein sized to receive
W b@omed3gt i nsert 16 therein. The conbi nati on 0oPCT/82006/000649

thd®| debpseihel Gpandat o &4 ak Aer g2 f@&i)sbgﬁyrﬁga@bﬁﬁeway 14 in

the_feed body 12 securely nounted wthin the cavity
theyf siHgr¥Vest Hotly The. st@Atihdey r@%@ﬁﬁnor@%uﬁ%ﬁmtﬁe channel

thdteetedotiyed 2 1ad So1 20 WBIES an arm 37 that extends from
the feed body 12 over to a shoulder 35 of the nold
insert 16. Coupled to the feed body 12 is a heater
Al ottt i keelaps the M@ndedpdsédned the theedlloadyr 30 is attached

to pgsx:ﬁg%%c;lé £ﬁ‘nﬁ@§ %E%g%ﬂ?t Ryt T@@pf&@é%f’n@ﬁ)ﬁt includes a

| aten 30 defines chann receives the nozzl

f@%ﬂk StAPFéPﬁSth%/ f?ﬁéscﬁé'}ﬁwemaefqone@l et hvéurm%ﬂfeﬁeed body
(si3fh ibr atbached fce@ BdiX01hpt thuRNars assenied (Dﬁ’t or with the

de ted) that | f eed t that f
hot 1 BuReR) FataRTY nABE PGPt it RESEREFect @ MAS
dtimdgbmtz])ort hatrasturel tided is opnfiithrede thotdirsunriénute the MAS
aéﬁerniﬁ% erg&%ég&é@ %%ttm{oweéfa%%mkxnggfa é\é%% bodies that

di st ution structure that is configure
chapngk i bhee ¥he MSS pbhan isrteramifrecté@dtnele@d k igftchothe mold

cavimpnepef esd E@dl&ﬂqéflahogﬁamlﬁlr@s MABokO Ridted) used for
trances that_ lead into t nold cavity 26 or to
mo ({] F HRATTE ué(]ncﬂrtife‘g]reﬁ ed) used for ol ding

ot her i ndivi dual articles. To assenble the arrangenent

&hgf’e rg,16;is inithall
To d%pépe |nto t gr%ﬁ %I]Ptgg%gg%? gé§| %Ieldgﬁ)g t e m?i% ni%d insert
16 Th%nlphélﬁééd FOdyPPER | Entpise ?ednsrﬁrct t¢Rvitawi égpfiged by the

molf 24e nehdni ReQr trell H%d}ﬁ'iyalé hentetabfelin2d k$e cavity 18
erte nto the ca |t ﬁf th mol d insert 16 and

Ottﬁéﬁ L ovBFSFhe ¥ ed eTEM®LREYr efucés inserted
1nta:n o uwdvofy | D&dofrahsmnthéd iagertt a6t had eedrbddyesldver the
Gxﬂ} punding structures such as the nozzle 32. The
*Fechn cajl ‘effect of this arrangenent is to reduce or
del ay the onset of stress crack devel opnent. The LMD

Thel OLmibt h@atLsaddes 08 etlanfuntt f@ﬁsleéac&%\é%%%%ﬂto@ér to the
a result_ of the conbi ned exposure of the feed body 1

feetdol:lw IJO%\d r%oﬁuﬁ%‘@ggg%ggs{spgggtures such as the nozzle 32.

The technical effect of this arrangement is to reduce or delay
the onset of stress crack development. The LMD 10 mitigates the
onset of stress crack development as a result of the combined
exposure of the feed body 12 to the load, hoop pressure stress
and temperature stress. The LMD 10 does not have a direct
effect on the hoop pressure stress and the temperature stress

per se.

The LMD 10 includes a load-receiving surface 36, a load-
receiving surface 38, a load-imparting surface 40, and a load-
transferring body. In this embodiment, the load-transferring
body is the combination of the feed body retainer 22 and the
mold insert 16 placed adjacent to the feed body retainer 22.
The load-transferring body (that is, items 22 and 16) connects

the load-receiving surfaces 36, 38 to the 1load-imparting
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and tenperature stress. The LMD 10 does not have a
direct effect on the hoop pressure stress and the
W emwpaesbure stress per se. The LMD 10 incl udeBCECA2006/000649

sut QA 18681 Yhngnsyr bG8 a3Ren? , | QY QCRIMING SWilRL & 3% aces 36,
a | oad- |n'p#t|n surface 40 and a | oadtransferring

38 &fcﬁ/pa} 4e 1 oad- transferri ng body
is the conbination of t he feed body retainer 22 and

I i.nser adj.acent t he f ed bo .
in BB G LtoBhered e ool 1 0Gkeat 290 hoay 5s
stiueinre?2 and ¥6) eemhéneslohe Iocfad $©E@¢Wn@lsueﬂamests that

at 338 t 8rt henload- icpag t ingsirfacs Adg | Eui‘hhée and a load-
enbodi ment, the | oad-receiving surfaces 36, are

lmfi?arrttlr%ﬁ $HeEF%R @i ner 22. In alternative enbodl nments,
the | oad transf erring body is a structure or a

nbi nat t | ts t ttaches . .
m BRPEARERRL T veae T aheor”| bR mpapPingtion of
itenms f de. dnd opie?ratltmansms oaii tmdr@:famtmerﬂg rochyur(tt heof load
reéé¥vgd““5f””ﬁg 'ﬁ%gﬁ }@c%g@1%%) Eﬁg@%ggrs(@he combination of

subst anti"al anount recei ve
1temsad-YeceidB)ng O¥EET aée (the cb%ﬁin%ﬂ‘P@ﬁtblﬂgl tewsfage 40. The

surdyc O VaY &}ﬂut@e}:ﬂé@gﬁolﬁvﬁaﬂt (GaisHr fl%C%n"r%xa-ﬁ@ﬁeSlHﬁ HPBjacently
uts t o ich.,is an exa
locag: éc)erﬁﬁ d“&ra? ed ?Pc’tu:ké} ajﬁas% {)eai'ﬁrlng body (the
Comblarwfm‘rrlcr@ boelys (Lbe 2dnbitmanisGersf amtejm—slﬁqst%@tlal amount
t f n b ngi.al . I ei y
o7 {8 S8 A0t Rbekanedl 2IuRbgh LR LSee| Ve 56, o

OVGfreé'dD B@Eﬁ/ fged |I’¥ad nay originate fromthe
stationary platen 30 that is a structure adjacent to

t rfaces 36 d/or fromthe nozzle . A ,
The gﬁ%%c?crﬁ?yef’ffégfmsg ﬁ?nhr%gsetﬁ?e Orl?é?%?gaten 30 that is a
st mudistrant iagljaslennt | hg ofhéhesuwkaktamaB &,r od8t henfiged from the
no%qdy sk2, which reduces the onset of stress crack

evelopnment in the feed body 12 . The arrangenents of
the | oad-receiving, load- inparting surfaces and the

A eamildzanskreetitngohodynisn £ff&edendeCoURl Snide fRBGtantial
shJ%%?gg of the load away from the feed body 12, which reduces
the onset of stress crack development in the feed body 12. The
arrangements of the load-receiving, load-imparting surfaces and
the load-transferring body, in effect, decouple the feed body
12 from the source of the load, so that an insubstantial amount
of the load is transferred from the source of the load over to

the feed body 12.

The load originating from the nozzle 32 has an axially-aligned
load component (that is, aligned axially along the nozzle 32)
and has a radially-aligned load component (that is, aligned
radially from the axis of the nozzle 32). The axially-aligned
load component is received by the load-receiving surface 36 and
the radially-aligned load component is received by the 1load-
receiving surface 38. The load-transferring body shunts the
axially- and radially-aligned load components past the feed

body 12 and through items 16, 22 and then over to the load-
7



10

15

20

25

30

35

40

12 fromthe source of the |oad, so that an
i nsubstantial amount of the load is transferred from
wao b@eszaisce of the | oad over to the feed body R@I/CAR®G6/000649

1m§é@@1r§§' gh?@ébgg 4fOr %lgﬁ [E?lé?ll Iﬁk%lr@sc‘ @H se léJad components

axi al I'y-al | gned d conmponent |gne
OV%&ltéPl’ih%l t% nozzl e 32) and has a
radi al |l y-aligned | oad conponent (that is, aligned

|aII ffromthe axis of the nozzle 32) ._The )
Dla?ﬁ §PW§neﬁmP8§b Bhpone ‘3i§uF$@§@§ed3%y tife are aligned
noﬂ{u&kan&ﬁMyn@n@unbaehosﬁzanda&hg wadhaldepreldtgrned orientation

o, LMD SR SIS LSRR K flhcen o

SLQ%GQRQ%N iRt emdi@i | y- al i gned | oad conponents past the
feed body 12 and through itenms 16, 22 and then over to

t he | oadi rti urf ace en i nparts these
P R o B SEaoar Kt hi o mite DA nraF heRpat (A Sbut each
otmmmoﬂnnanMEytthasumﬁa¢m$z86 tInaferaldfnedads into the feed

bod}?nié/er%fl&?&!ytﬁﬁd %89 H&E' é?m %l |a¥< ratllg/alr%sfp Ci:t groom the feed

ent at’i on ofi zont 4F and e rererences
bodur¥aceBroferaklst athenaeyaphared230aiptefiosaltihg fidessl body 12

off_fﬁd Pasl LReandzthe ret ailefeddk @ikl pachy ot @@éd' Bofly 12 may

t hat n1n|n1zes transfer of loads into the
ab“dbd{jhizno&ﬁ&/eor %h@rpgﬂéﬁﬁertfﬁlghax.lmdy %@rfl@%%e%%nﬁre not
51gﬂhefifmd:1lzodyraﬁsfef’féﬁeb&b|r’y idte treaifeed Zbdy 12 from the
no%%% A ns the feed body 12 offset fromthe nozzle 32

ernatively, the feed body 12 nay abut the nozzle 32
provided that the |oad conponents are not

The| Qb f heanddes dd-ansf e{ﬁ@ﬁu@a@ al TSR 1th @éﬁdys 1%ithin the
fromthe nozzle 32°. The LMD 10 optlon udes a

retd g ded FRRE 28 Swid ri‘??fftﬂfén ref aFher 23@ wtrmnslf@rarmg body) .
ThepObbbmﬁlngf déeidwads ti@nﬁoefﬂllgﬂ@ehmdt’c)) cb ceetiiBgural gaps

i s .confi ol _structur p
o TR 1P T oL B e OPBERPT o HAS: & En Py 2 meecs
w:Lt:IQ et soazih t3Re aro:izztheSZeaadntehre 2%t ah neecBRicAl effect of
thd €eBBL¢aL eéév%fée oﬁsthlesC%' lng,¢le r%%z%f%,fd hﬁ%@atm@ in these

freezing the in these ga age o}
gaRshese q Soﬁr eMBFt edramd/ ghese gaps 1is prevented and/or

substantially reduced.

Alternatively, this cooling effect is provided by configuring
the mold insert 16 to pass the coolant near enough to the
identified gaps that would then draw heat away from these gaps.
Fig. 2 1is a cut away view along the Ilongitudinal axis of
another load management device 60 according to the second
embodiment. In sharp contrast to the arrangement depicted in
Fig. 1, the retainer 22 is located between the mold 24 and the

mold insert 16.

To assemble the arrangement depicted in Fig. 2, the mold insert
16 is not yet installed into an orifice of the mold 24. The
feed body 12 is inserted into the mold insert 16 and then the
retainer 22 1is placed over the feed body 12. Then, the mold

insert 16 is installed into the cavity defined by the mold 24.
8



10

15

20

25

substantially reduced. Alternatively, this cooling
effect is provided by configuring the nold insert 16
W 200p0a339t he cool ant near enough to the identiPCECAYRPSOO0649

Thd r@éoi’% dathene dp gwlgeﬁbs@ﬁ@%ngﬁo%t ReSS t9apRs. tﬂ:é ®ntZance of

is a cut. away view along the |ongitudinal axis of

thenderst Pedd RESIRIRIAY défi ceTBE RedFHPNG 2 02PHEsS the mold
ins@aontk enrbRdi meDE. ihBeghanp @ﬂrétsl’eﬁtﬁcts tz0 Id@i rece1v1ng surface

4o arrangenent degicteg I n ge retai £

42 T CESERR EhE FBPGo5Y oty PRE" (bl dOPHSGFPATing, surface
46 asslenbltédritshe embodiigemsnt @@ﬁlcmeddlnlﬁsgrtZ 16t hesnotlle load-
tramfrﬁégrl SodP! cieL bBﬁhélclcgd chidt g qrécfell%qn%f l%.ﬂefaces 42,

ody 12 is |nserte |nto
44 i ekl 1Gh8nd 1Pﬁé1nlffﬁérrtétn§ netuZERGey p4@ced o&@r tthe second

emdREidndrady 28e. er%%l?netxgeZblmlddelsn&lﬁ{jﬂ Z%E%ﬁént n&It aldfd- imparting
into the cavi ef i ne e no . The cooling
Suro%ﬁ%é”q?‘&ﬁ? '{vuts‘? t’i}b%é‘bma%j}a‘t'ent to the entrance of
the feed body passageway 14. The nozzle 32 abuts the

Alt!@rpaﬂlw 1 heTI'}ﬁ)ZJE)léj bﬂs%ﬁut"sﬁ Eflgseg}} POA%Q ﬁéaten 30,

recel vi ng- sur ace 4 | oad recel vi ng-surrtace
andy teadfrrealodag Kuriacexsendpd (e sieinydi flowt, thRenozzle 32

or rreleﬂlahﬁsefﬂhfs‘lelﬁc | rbhe dieadhbanskeryd ng bﬂ% bmétﬁenh 30 is the
ects.the oad-recei |ng Suri aces W t 1

Lod R I b Yee THa | A AaSER e for drEr hetAS  surfaces

481fﬁ9rehdlaeﬂoaﬂﬂﬂmEBHMquH&uﬁfﬁcei$badandnpaeﬂdqmblnatlon of

théurlfe%%q_ %@acazabg a t@k?e "%&'154 réletzetr ng%I Vﬁl”g%ﬁ}l@e the load-

nozzl e bif's the stationary platen 3
imRRIRA TR SuFidaefed to either abut the nozzle 32 or
remain offset fromthe nozzle 32. The platen 30 is the

| oa ansferring body that includes |oad-receivin
Tt (G T Lot AP et ThtEd FhAG. S9N CremCene | SeY o gAgpted for
spddmfxnnﬂnmﬂﬂtxmn$fothéunetabner Zﬁhandohh@pmmlﬁestﬂaﬁed above

maylaoeprféf dlthﬁx%g &iécﬁr’p@{)t éng{ﬂc.‘lfreft?c%fd'% hetr %pllc%tlons that

appr eci ate sone el emen be &d:
alQﬂﬁ%ﬁ#ikycUh@h%noﬁbeoﬁQQmﬁnQﬁnﬁheThéeééntepnyentlon Having

thuylesgekbednaove dreymbsai Mt her et epded £ A MMISY to those

f_ ofh r appl i cations that
squl e Ege art that modifications and enhancements are

possible without departing from the concepts as described.
Therefore, what is intended to be protected by way of letters
patent should be limited only by the scope of the following

claims:
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a::e clearly wwthin the scope of the present
i nvention. Having thus described the enbodi nents, it
wowdob/1s9apparent to those skilled in the art PEECA2006/000649

wHATOdid icgaiTMs @ enhancenments are possi bl e w t hout
departing fromthe concepts as descri bed. Therefore,

what is intended to be protected by way of letters

1. ?amﬁﬂba&ilﬁmﬁrfh@néﬂ&ﬁ d@\dlwlgo@fl@hfeacwg af feka body of any
ol l.owi_ng ¢

% geﬁEnF‘obig fCe @85@ ured forlvg f’é%%n%Bd osfeI%bOg/ and  any
conmqelam‘loal rdlediand medtE Neada MegtagamraTer cm@emeblqonmmsmg

any, IR ALt N8R0 dh e dniadurRaRAgIRIN devi ce

conpr|5|ng a load-transferring body configured to
pr &seipd-F 9 @idinge Wit Surféte, and a | oad-

I MRANtJ A0 i aceig vmiajf@dqa the |oad-transferri ng body

i's onfl ure to Ee% Ioad re% vi ng, surf ce. a

wi t mcﬁ §a§ﬁ PALERTt o R¥Bhsf &7 aCon tgured to
cormdnﬂ:t an:theal Mmh-meccéldm@ reeodiaced byitthe the load-imparting
saﬂéﬁﬁ%ﬁeggl% %%s%%&f%¥esﬁﬁgEaﬁglémelﬁ%ﬁht'&Paﬁgbagr$celved by

to transfer an 1 n-substantial anount
g olRRJeERESEi DY SHELREAdOVETeitd nghsulPade ipwertipg surface,

and heof aediRad® 2n. Jhﬂsdmdaﬂa%ageaﬁaﬁnee\aﬂeleédcka&amved by

1 wherein: the | oad-transferring body onfigured to
e BRI A ) T GRRATSE (T (116 He PO -~ The

Ioad management device of claiml1l , wherein: the

P O SR dev s ool o b e
rrartégaarrbmdd*éw@%f@afrtmgu redy, We‘?‘éﬁlﬁlgtlﬁ%d to substantially

ded dd ane i E e wd@, configured to place the feed
body offset froma nozzle. 5. The |oad managenent

device of claim1l , wherein: the | oad-receiving
3. surfiRcd desl e@ifdgqpmet tdevieceiofe daiandyntwicirdiead

fr%ﬂla Q%%Q %ransfégy%dgoa%oganaggneggng§¥ﬁggd0ft&lEgén placed

er el n
a<1ally offset from the feed body.

4. The load management device of claim 1, wherein:
the load-transferring body is configured to place the feed

body offset from a nozzle.

5. The load management device of claim 1, wherein:
the 1load-receiving surface 1is configured to receive an

ariount of load from a nozzle.

6. The load management device of claim 1, wherein:
the load-imparting surface i1s configured to substantially

impart a received amount offload from a nozzle over to a mold.

7. The load management device of claim 1, wherein:
the load-receiving surface is configured to abut a nozzle;
and

the load-imparting surface is configured to abut a mold.
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the load- inparting surface is configured to
substantially inpart a received anount offload froma
Wmam,ilzezsm/er to a nmold. 7 . The | oad manageneneCTEX2ME/000649
. Of rekaiBLy naMAELRR: HaGLaadsr eagliyl A surkaee 'c%mprlsmg
con lgured to_a a nozzl e; and | oad-i nparti
supf RPN ofeVdred & ocaaéwarﬁé| dws beTH@qacYa?di “within the

oa@aﬂégﬁgﬁﬁerQ§|CBoQ§ C|@hén:booﬂﬂﬂgihaévﬁeﬁpri§lr&bnﬁignred to

ool ing device is configured to e .l qcat ed t hj
coof o 9P b2 ETle’ BogPPg VIS | e Feed Body and
straemiirgdr edmponeatls stwrvotwmddnggape Ifeest dddyn gaps
bet ween the feed body and structural conponents
surrounding the feed body. 9 . The | oad managenent
9. defheelebdcmanaoemengheegiige piiecfladd Bodyhegein:
metall ireedl byshyr raymceMs@)l fc‘e%t(ill%gzd)é,luﬂ%% WMA@&I)nqeed body ;

nachlne |s .a thixo-no hi ne; runner
s§efpMpliddng Fﬁ%nﬁotlsr%h *Q5T8 lﬁg RBC Anl’?ot an
rumh@rh@&seﬁhhﬁx ceRembdiynd:s a frédcobbdy, ranthea lbeaednbly .
managenent devi ce configured for the feed body, the
| oad managenent device including: a |load- transferring
10 .body hoonfrugnesd ass eplbdyentcompriigatdgrecei vi ng surf ace,

and & Jd.eagdagnantigng surface; wherein the
| oad-transfefring bogéals confl ured to_connect

t he
| 0&d-LeRCeiMATRI MAT AV Th EPR +%%Jae<?nﬁaﬂ FRg 688 poay, tne
loalﬁuhfg&x@@,eﬂe@xtg RS ey 1@C&hbbﬁhaj\tl al anount of
oad-recei ve rece|V|n rfa ver. to
thé 985 tﬁﬁ&‘?l%ﬁlg “Eni ogfggnsf é%é%t'

|nasdb@ﬁamﬁqﬂlvamuuﬁmrdbﬁkoadumbcelved by the

| oadrecei WG IWf ¢ fawey; to the feed body. 11. The
hot runner assean§ of clai'm 10, wherein: the | oad-

t r aRSTEN ngtddy 1PadcbRANGAEPEEIRE siishanti®l | gonfigured  to

rﬁll%fé:QUp't@ﬁs fﬂ@@d—&%cfe&@ﬁ.n@od)é-ur]f%ce Tha drot gnen@oad-imparting
ernlin

d .
s“ﬁiﬁff’ls OﬁF%BﬁFSE ﬁb %@bEF%%EaATeamo%nttQ%Psﬁoad Mceived by

the load-receiving surface over to the load-imparting surface,
and to transfer an in-substantial amount of load-received by

the load-receiving surface over to the feed body.

11. The hot runner assembly of claim 10, wherein:
the load-transferring body is configured to substantially

decoupled from the feed body.

12. The hot runner assembly of claim 10, wherein:
the load-transferring body is configured to be placed
axially offset from the feed body.

13. The hot runner assembly of claim 10, wherein:
the load-transferring body is configured to place the feed

bcdy offset from a nozzle.

14. The hot runner assembly of claim 10, wherein:
the load-receiving surface is configured to receive an

arount of lcad from a nozzle.
11
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axially offset fromthe feed body. 13. The hot runner
assenbly of claim 10, wherein: the |oad-transferring
whewy/12239confi gured to place the feed body of f BE/CAL®IN00649
a nozzle. 14. The hot runner assenbly of claim 10,
wherein: the |oad-receiving surface is configured to
151 ecER® halh Brrneumsotmpbadof rohadmnb2zl whaseiThe hot

080 TPALLL D Sur T ace L8 cont | pur S 0 Subst art A Pyrancielly
._load-inparting.surface is_configu
TR E e?%%%%@éﬂmﬂﬁﬁﬁn?ggf??%a TP o RORDYS | @VeTetotd mold.

a nold. 16. The hot runner assenbly of claim 10,

wh L n; - V.0 urface §S configured to
T b s R AR ELEER 15 R €
confhiguieadteeapiiving nerdfag?. iFheohdt guyedertcasdertbly nozzle;
an®f claim 10, further conprising: a cooling dev;ce is
conf.i ed.to be |ocated within the | oad-transferring
bodEK‘gt RALOITRHG e i SR F_Coht | GRREPIRE@ 0P abut a mold.
structural gaps |located in gaps between the fgeg 3ody
~ an r C onent.s. surroundi the fee ody. . .
17 '18%%3@%% 1rﬁlunnenrg:r'gpsasseserrj"z\f yogofco%flé? 2119010?%@?9& ncfor%/gﬁ%lsmg'
fecd Bodying slawics | is aﬂdrxf}igsirlﬁd yt¢MRS) Ieedtdddyithin the
loa@I‘Q:J_tat}?sMrirr@ngodg_s, ephby sSoBihdi X e T li@neémafigured to
ssenbly. 19. A nol ding nmachi ne, conprising: a fee
Cooglodf/‘fr%%/lﬂmaa} odBPfranagerert idedars cerFYeer efhPofeee body and
s - rfusetdh deoid s ortidtn droad. stanaget®iig dave ceeddabady Ng: a
| oad-transferring body configured to present: a

| oad-receiving surface, and a | oad-inparting surface;
18 whdihg matheungwt- tassmesfienr iafy dledyn 119 covifepired t o

connipetrdde H9agd- hecel idig Sird age ¥ t bihhe MAS) feed body;
| oad-i nparting gurface, to trans er&% su%st%néla ) tee oy
andypunt of | oad-recei ved by

the hot runner assembly is a thixo hot runner assembly.

19. A molding machine, comprising:

a feed body; and

a load management device configured for the feed body, the
load management device including:

a load-transferring body configured to present:

a load-receiving surface, and

a load-imparting surface;

wherein the load-transferring body is configured to
connect the load-receiving surface with the load-imparting
surface, to transfer a substantial amount of load-received by
the load-receiving surface over to the load-imparting surface,
and to transfer an in-substantial amount of load-received by

the load-receiving surface over to the feed body.

20. The molding machine of claim 19, wherein:
the load-transferring body is configured to substantially

decoupled from the feed body.

21. The molding machine of claim 19, wherein:
12



10

15

20

25

30

the | oad-receiving surface over to the | oad-inparting
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thet}ﬁ@edlcp&@ytrgrgsfgf&elﬂgl %Jlﬂ/ nqcsh' %%n% g%f‘c%lgd{]]r ég tbe placed

wherein, the load- tra erring body is ¢
ax ant 2R F YRR oUpP el ed P EYie feed body. 21. The
nDIdlng machi ne of claim 19, wherein:the

t b d f d, to, be pl d
2 1 YTOR S TBMEh TR oAy 20 e P iy

nacﬁmmel@@@ftean$fera;ng1Epdmhesewmnfu@ared to place the feed

o&pagffg@@sffgﬁlggn5§QWé|s configured to place the feed
body offset froma nozzle. 23. The nol ding machine 19,

wherein: the |oad-receiving surface is configured to

23rem&ie/en@mla{@%acmné01@ fhrdpai nozzle. 24. The
ine aof .c wherein: the

| ng ,ma
Ioa W&SF%PE§C§&WF§@é Fgrgﬁﬁﬁlgh?edxFHh§UH§¥%nFPalF9celve an
amcrurparqf algsteimmd amopdlef fl oad from a nozzle over to
a nold. 25. The nol di ng machi ne of claim 19, wherein:

the | oad-receiving surface is configured to abut a
1 noZAe; moah@ft%énél‘%b}dle i¥patkaimy 1ur fdeerdis confi gur ed

tO1ﬂh&tl@aﬁniﬂpagélngh%uQQb@bn%jﬂaégh9§g9£e&|%ﬁnqéébstantlally
rther conpruiéﬂg i ng_device is configured t
”“poaerﬁ o AT D (AT e I%c%lctar‘%\nfs?cé‘? d MP Aoy, OeHe to % mold.
coollng device is configured to cool structural gaps

54 DAL NI IR RGLURE DA 00 NS 1RO AN

>“struct ura conponents surrou t Ne Yeed body.
27 thenel qast iarp iteiatd rrunfaes afm st.gnfwg‘eredn tot hbuteed nozzle;
andody is a netallic alloy slurry (MAS) feed body; arid

th%'noldl(g machine is a thixo-noldi ng machi ne.
load=imparting surface is configured to abut a mold.

26. The molding machine of claim 19, further comprising:

a cooling device is configured to be located within the
load-transferring body, the cooling device is configured to
cool structural gaps located in gaps between the MAS feed body

and structural components surrounding the MAS feed body .

27. The molding machine of claim 19, wherein:
the feed body is a metallic alloy slurry (MAS) feed body;
and

the molding machine is a thixo-molding machine.

13



