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I NTELLI GENT MOLDI NG ENVI RONMENT AMD METHOD OF

CONTROLLI NG APPLI ED CLAMP TONNAGE FI ELD OF THE
WORMENTIION The present invention relates, in geaemalos/001461

to the nanaoenent of nDId o-eratlon and the

accumul at ENTEBLELGH AING BNV IRONMENT AN of

shor | piaGas

opergﬁiﬁnﬁgi%s. ] ié%é %i?%?%‘r&. W z Uu?f?iS?'AGE

excl usively, the present invention relates to the

control of clanp tonnage through closed | oop contro
Eﬁiﬁﬁhi%4u¥ﬂ§eéiﬁigggﬁgﬁd or historically stored clanp

tonna i nf or | on. RY OF THE PRLOR ART .1 n a
Th‘%rérro‘?%%d“tople‘i‘é? honms#’%%”\ PStni8 BEPPR%N iy &t &anagement of
moﬂﬁﬂdbempﬁﬂnnrandemheomauqmumahﬂan awit@aeusfn@ata to improve

allpI gtsﬁ%%tgnd Eglc%lrgo:fgoégrﬁ giar[ g] t@ér]rr? ?\Ul@l(:tg ePthon and

a numper of r's, Inc e physical conditions
mac&nma:omag:ﬁ@tqm@mwasqﬂwem fpipmerar we b sby t hdout not

exﬂr&myng Eﬁgd'ﬂfég@'l&mgﬁ{fe%h%ﬁ the amdgedopayte i $ontrol of

fornmed ds required_to run essentially on a
claé%mqmagf %ﬁ@u%nal%@ﬁislaﬂa GRBEF OhaPSr A9 PL sensed
or GARMdA RS 1Ardisdres fd iy af gend gerpiet Bé et T@nges and

hi gh cl osure pressures) , prior to nold acceptance and

delivery, custoners generally require that each new or
SUMMARYOOH tTHHMeRRIOR dARIE operationally proven in a

production- |ike environnment. During such validation,
In & trestding ¢plefahednbywhhthaunthast eefis@msiniection molding
enﬁ%fﬁr?erﬁ:ff ?c[ ' glﬁybegﬁlﬂﬂﬁéi" n.ﬂ)st!eqms%tsl% f o aR@Msnabh¥ molds,

|nun1per ormance of the nold, i.e. in a way that

mo mPPes- t@értlsquaﬂﬁ%)cta?@ ﬂ?lbduﬂztlwrtﬂ?/e of factors,
indRid Mg atdHen phy%qmaqve@ohbt&@d@hspr QﬁaSSc@ﬁfﬁg’&tatlon of the

contr ol ,|nclud|n§ ge g t|n of cavity f&i .and. ho (9 hich
sy LIt a%RS 20RSi G8FPaR é?Ctesr?ém{—qe\?éjr‘i1 igiops under whic
theskidlldedl tpestt techfvonad) . Even establishing the

initial perceived boundary conditions (in terns of a

suitable injection profile) for the production of a
Witgarmotds areamlided pee t rregEissentdeddivdedmbie continuous, year-
lor@(pﬁééfgc%ngnf&ﬁ&é'f‘ahglr\éh et fsing | 8oh&i Bi8ALY (arising from

to vary in system
large temperature ranges and high closure pressures), prior to

mold acceptance and delivery, customers generally require that
each new or re-conditioned mold be operationally proven in a
production-like environment. During such validation, a test rig
(defined by the manufacturer so as to ensure effective
benchmarking) is set-up for nominally optimum performance of
the mold, i.e. in a way that optimizes molded part guality and
productivity. Optimization is achieved. - through process
parameter control, including the setting of cavity fill and
hold times, which takes considerable time (even for a skilled
test technician). Even establishing the initial perceived
boundary conditions (in terms of a suitable injection profile)
for the production of a particular molded part requires

considerable experience.
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configuration to the nolding machi ne into which the

custoner wll eventually | ocate the nold.

W(mmasmqmmt l'y, optimzation and set-up achi eve#CoOICAROIE/001461

est el do ver,, translates to,a.suitable

und G Sl o DR ERST Ui S okt apiBn LEKE LSt mam in systen
comﬁn@mr@tmnt he cuisd omerldsrg’ teackbneexann ewhiaoht bhe customer
. £Xxe t cti ' chj :
wi LRI ER Bikall he MO I e iyt Beson ana
sefwuh acdievedenn theougtputrigr seéégfmng ifpestbor torrslates to

a 9u§ﬂ§$fé sbddi i gnal R 1 e i 10 1 1 A9 &@C@h@ecustomer s

or may _not inclu a nozzle mxer, or_the nozzle
naGH et Bbuldi e FIETEhE BétReeFAtheeX@RPLe; g igndhheexemplary

cotiStO MRy £ SaBiBChhﬁl@ctEbht heetaigy adadleDeeds e test rig may
accunmul atl 0 rior to J?%Ct ion of a shot of Bl astic
5 ;

PR i n®a Moot pot P FALEFBHL O r e¥itpPocdt | ngtfferent

thiseughisty st erpcesthegy ospwed ofort hecsdwotdimgeiatr . mddltlonally,
v yween t tes ng _cus r..machin

oo {BEY Qe IR o oba 0800 S TRE O N fllighla noseie

mizewn, opti ﬁh@amp@ﬁleomefeﬁ acowtd bhaﬁléﬁfeg@mtsértemnpe%mthe test

rig?u@&n'dt YehBUtcuMtgrib e BRIe 16RO CRu T ehal8dre! até‘@r regards the
han system dependent) include resin densit use -

acHMEkR ok At SPRFORJEP t LPE8ChAANWREL ReB e Or%&ﬂt%?é”sc melt in a

shoEMHANGoSYSIEM is epehat bFJ o a-aPeEddaatiPNecASw Wdtem), the
voﬁe und ri ood,. col orants and addltlvg are th

h .
04 8L c bRt St PREL TPastFY| BRPSEtantPfiohEst Tig and
custcmm tﬂnaohg:hlqaut Addpaef t yhe¥et diféspeaty tapnfegumg;ions impact

prc$ AL t(%y Yo7 nidd agrgglﬁl %@i&? air that nust be purged

cavity du erral injection. Wth a
wel | - mai nt ai ned and cI ean machi ne, higher fill rates

otid£ @abieyed Hecause Rl VeBLSub Rd NGueaYELY 858 which are
initially clear from clogging ﬁartl cul ate maiter,

MoK p&dHISy PEFAGS aRd | tlen WYRtERe pePeRden} include

resfml dehetkgge tife t heeVert | Bg16¥SHEN) dszavawlﬂieéssuma whether
pn a ¢ ty basi

the, RE GRS g ah R B S SOt £ aPPET B PRolGe G B cation. As
wilMbi de mumdehe towokded@rdarahtes andds kaidti-tigieght anel dbd choice of

th@rog#g 8merTu%%dK3£9fé8ge %%&%Eﬂ%THJEfbprgﬁés hence screw
throughgtt capa01ty With respect to venting, each cavity
initially contains air that must be purged from the cavity
during material injection. With a well-maintained and clean
machine, higher fill rates are achieved because air wvents from
the cavity are initially clear from clogging particulate
matter, especially PET dust and the like. With the partial or
full blockage of the venting system, cavity pressures increase
on a cavity-by-cavity basis and, in the extreme, non-purged air
from cavities produces both voids in the molded article and

short-weight molded products.

Turning to some more specific aspects related to preform
production in a multi-cavity environment, the fill rate of the
cavity and injection set-up is critical to preform quality. In
this regard, it will Dbe understood that cavity filling is
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production in a nulti-cavity environnment, the fil
rate of the cavity and injection set-up is critical to
wonrefeparaogual ity. In this regard, it will be uRdeCaRaB®01461

that cavity filling issubject to nunerous process ,
suljegtsi tHionPHBPREES pRF PFEUPar FYRRRERPPTS | B&%‘Ezst hegarticularly
exézﬁpaﬂmsﬂiéd)hb{/r %naetfahgytibhl forast L ok 10icA tyhi £il kpeedtrol (in

.a osi tion _.of a.pl.unger_in t shoot i.n ot i . :
wnidh PRars ol ont: & TEREIE el P sifprkipg pot is
criitsi cdidr estsed driwssugte t kergomtlr ol (vdier @] eoteforof shrinkage is
ad ééf“ﬂr&%ﬂ %m&ﬁt%ile Ngﬁgee%righc@fara!&ﬁitti%al molten

ransition polnts are particular I'mportant to .

matsyifadk)m ge¥aeer y day Heaiiagrlypr ef 6Rfs VHERRSKHQThkageints are

pardts dPIrE-S) Whddsads abt Bt dSofeted thatheavier preforms
thin-wal 'ed and rel atively |ightweight ﬁreforns

: | ess
whenea s FEEads 15 BPERs SRV @ o e heTeT fbnForoted that

thiirSSAkéElSi@iSp%ﬁ'icw |r}él&8ﬁgﬁél@t ed mHtwdighigeopms formand (less than

t hi ckpe transi tion .between the el.ongate.wall portion .

aboihy” hbL ek 3G on TS hePRF et SEheH ndbbitt | SOLREOL  issues

espwreissline helsgopdettiedn ofvithe cybke, themetave uswdl | ythickness
g0 t itio to in es for

eraf o ff o HeRiRs DRRe! PoIBALATS, BaRIoSpUERLLE! and the neck

porgaigretey . titheox¢formyr ofnflecdoesdn ther sr@ssuriva® lgh portion of

thoV&fald, efhecd Qf‘ecﬂﬁﬁﬁll}/”ﬁul%bﬂea%afrﬂiﬂtlﬂo@lst Qo decreasing
appropriately Set_%ﬁmf fill profile,_visuall aggaient
PTeFTHE s T0An Tkt 13 PE hétol ded™&Pt i EPes @ TREYt1tular preform
gedmesiiht | nghaol el aptriodlids, aspeci athyréfiotde G@Rteextn overall
reformfar a bottle or container, is generally

f a
efééc%NJQi?%%ﬁﬁl%}W%ﬂnured quality that the preformis
unsal eabl e. Additionally, a non-optimzed system

Wiﬁq’% :n ? S}} y ﬂifl%ﬁ:tes %@;%é%iﬁ%%éwt }’se@ﬂ%t herefore profile,

_ the custoner’ to optimze their_return
visor clapi deparent) seefedls e npeevFoAndie mpldesd peieles. The
reﬁﬁf&tiﬂyl @rdnlalédw [a%h:@{c_rl%%,t oleeb@teghlmwan%acp?ée, cbhgext of a
custompr will, over time, alnost always nodi t he ..
PSRRI (G 1 DdUSC U | Pbr BHEERONEEne s OTIFTENA B Fufficiently
imps iacdkd cgapihent shasucheasiidfiaahi dp nmsticaple .r exiditeionally,

repl acenent of a cavity..and gate_insert i nec -
= PER ER T R efed s R TS ) g VRBRGhg Qe cductiviey
andrhtbefefore limits the customer’s ability to optimize their

return on capital.

Also, in the injection molding field and particularly in
relation to preform manufacture, the customer will, over time,
almost always modify the mold to produce different components.
In terms of stack components, such modification may simply
require replacement of a cavity and gate insert, with a neck
finish (defined by a neck ring) remaining unchanged. This form
of mold conversion would therefore simply change the weight of
the preform, sincé the geometry of the preform is changed by
the variation of the length of the cavity or the thickness of
the walls of the preform (as principally defined Dby the

cavity). Again, such a change would require the machine set-up
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of nold conversion would therefore sinply change the
wei ght of the preform since the geonetry of the
wonrefoon2aoi s changed by the variation of the | ergritaados/001461
the cavity or the thickness of the walls of the ., ,
to phef &EmCCRE LIRS pat ity il e FPRER Y GGt QW tjjauires time and
exphgaiise.such a change woul d require the nmachine
set-upto be re-configured, which re-configuration
requires tinme and expertise. Cearly, any machine
Cledodny t | apy omaseintont idowm-pémeorpancath-opddeminy perfpgmance is
co&r]]g/d%ert@ Mﬁéﬁ%{ﬁ %éx%tb%ﬂgx%fgf@q}e % 18 mized.
mul'ti-cavity, preformnold environnment, clanp forces
typically vary up to about -600 tons, whereas nol ding
In SYSt efB din GenaAl e ARal i 1and devet@hed @M clamp forces
t.onnage to many thousands of bons of closure pressure
LYBGAL G R ApHPI ¢ | BRRUE TREDD ciGtin VRoFEes APddd@en systems
in aﬁjfe@&‘ilaghe cemt i requimlrd aaddt h@estaok cohpapentsnmadgdi nto many
t he nd are devel oped to_counter -bal an t he . .
<holiA G pr eE5urts CBR T THEo 6 SoTnarr gy epplications.
Theisy ecteslurat dorvescaaie yseShowaragwer ehbe earpire mold and the

staUiS AWM & i PR; GORRANGRNS 4de 2PB! HBYePLBRAURES counter-
are sufficient to cause premature wear of the nold, _
bal@icch Wear lcHiPdtes t PrASEBEPBn&ReT ailPurtd ®r MOkPr @8 melt is

injedtal iﬂt@n@hlenic,ta{\ﬂi!ﬂw., Ehdb@sdl” thAre Wd | ak@ misalignment in
understood, "flash"” is the undesired | eaka

e.of .
they| COTPESTRES  { F5 (HRD Tt HECSgRFEm (torpi CAFf§o1 B to cause
prex@tyay atdet i sM ahd modadl,i grimeit )weaFl ash aeesellér dtrescomponent

the effects of conponent N I a . :
fa el e S [ RSa cnnl 01 TR To Jigy e will be
undgidteatbl di*igaghéhiime bper atidasizedr deaksoecont r pllpegic melt

fro(xéu‘ﬁlﬂeasmgfagfl{:jbe%.’Ebrgp'('%y%%%%%@% . fiBR oNvehablrallelism and

~system has operated in a limted Closed-loop contro
mi sehiirEiarent - | Rl adi chceeherarrsed o fbeclsnt 04 component wear

andsy Str|aWi a8 £ OB Fld &y dmbkes: 1usairffsdigind mid It ensets .

signals fromthe nmachi ne. For exanple, thernocouples
| ocated within the nold provide a tenperature
To i nflaecat i onHid & hemsy&imgn conathdhleer ¢iatativact siBy processor-

con%%lr?nl'ié.treid;? (?ﬁ&lg%ﬁon‘%%nsé%%ﬁgégggt einoyﬁﬁg}-\—%§@.§g6a h‘%ge overall
: ystémi's described in
sysFarent hgs529opes6athaiich it so adeséiibésdt hecleeedfleop  control
en\}i%n@ltt ahle t@ich centralized control (at a system-wide
controller) makes use of real-time sensed signals from the
machine. For example, thermocouples located within the mold
provide a temperature indication to the system cbntroller that
reacts by adjusting or compensating heater output within a hot
runner of the mold. Such a system is described in US patent
6,529,796 which also describes the use of a look-up table to
provide an incremental step rate at which power is applied to
each heater to reflect a desired warm-up curve. Furthermore, US
patent 6,529,796 describes the use of an interactive process
manager (or IPM) that is located in a housing fixed to a mold,
with the IPM connected to a centralized communications and
power unit (containing a computer terminal) through a single

connection. Sensors within the mold are coupled to the IPM
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provi de an increnental step rate at which power is

applied to each heater to reflect a desired warmup
wounos@4230ur t her nore, US patent 6,529, 796 descr POBAROIE/001461

use of an jnteracti rocess manager (Qr that is
whie £y THaY h%h%ﬁ“ﬁg E?e& o &I C 'ltol’? [jer unit for
ove&dIne ctBt Hatn a ntatddahdrred ol cat imombuddly pokgrm signals

uni t ( ontal ni ng. a_.conputer term %Q through a single

ar Oh S EEHTOr W ﬁnlnst%%garl% are coupled to the
|PMNhI ch can relay signals to the communi cati on and

\gﬁﬁaggl te I?Er@i’erlé | dé¥§,rr§ﬂbganﬂge%m60@@1r9477 in which a

armsignals arising fromsensed, stack
pr%%s%ag‘@mﬁpcat Waher cant FBPTIMElY¥sciFRbyted Wclosure

colp A, 887 tMe MHiGE ackr 0£e$8AId | $hireegheds Wiitdtidtidn box. The
thermal ly isol ated encl osure coupled to th side .of a
PTORAPIhr BEGRLECP UrRHT ok ToThes PRERkR sUT LFadei s Mold, and
corsi 1 st O?péelasﬁ)bﬁ Wift hidld h@ompblden’ﬁsﬁld (sanhr alss Hdarers and
per ation o co n such as
Vaﬁa? v%o%%?ﬁ)%rhi—é%? s) hffﬁ?l‘%%gﬁcq}ehe Sensifg e%{f?per aq‘tqlre bressute
angrlssure and flow. US patent 5, 795, 511 descrl bes a
met hod and apparatus for controlling an injection

nol di ng system The hot-half of a nold includes an
US aserdéret ed (1Rt loh 59 Res chp i sheeed ecPrf ngppparatus  for

cor\_/t%@ltlﬂr%@{miﬂjé@@ioﬁtﬁib@alhﬁf akRbinoN THREHIH-0alF of a mold
t he. ho al f and |t t.her mal c ntrol

nGAST () F5SOT B RAmIy reCerds The REGE Agcdfpated = mon-
vol&ider aingmerset thays ftrdde ihdolralafcionhi gpecific to the hot

haif‘{ %1 tJl.t'?sn g:%n J_bmeall.I agﬁptr%tlrl eMgngef %’(ﬂﬁsclikfsiec%ﬁ%@t Usfie memory

he ol noverall System contr
préwaerssy , thevenohel e@%ﬁer&ﬁmpeﬁ@@y@@deﬁﬁtylmmrf@r the hot-

haf¥n- %ﬂi@l’i' ;@ FRRI s hosh dphe JEopr o pRE £4BGT IF0R) subsequent
US patent 5,222,026 describes a die-casting_machine

usQuhvehhi herudeslde kBpbeaEFatlir GBGREMRi EANAROLPEFalsR, however,

ne@@f\:l'%‘ﬂeesfs aoﬂ@!rﬁt@' assddpsaddoiny The nMhdl non-volatile memory
ification therefore allows a controller to access

Sl’é% i e e §?&b]r POpEY™ i onal i nf or mati on.

Aut omati c nol d |dent|f|cat|on is also contenpl at ed
thranu qiagi a.z’zrzf‘ (ﬂég éChgs %a?&l.{ng machine which
s¥oct a ‘con s |6cate respec of° t e back

1n©]5ucieh‘e &mﬂc@thdrét through which an operator can enter a mold
classification. The mold classification therefore allows a
controller to access associated, pre-stored operational
information. Automatic mold identification is also contemplated
through an array of 1limit switches and their associated
contacts located, respectively, on the back of the mold and at
an interface on the die-casting machine. With only certain of
the limit switches triggered upon contact with the interface, a
digital signature is generated that corresponds to the inserted
mold. The signature is then interpreted by.- a system controller.
Of course, i1f the contacts become bent or broken, a false
signal will be interpreted at the system controller and the

wrong mold set-up installed.
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an interface on the die-casting machine. Wth only

certain of the limt switches triggered upon contact
waoizbls/uedi nterface, a digital signature is gereraies/01461
~that corresponds to the msertésn nol d. 'ge Si gnatur(f
US i & Q4erft Tt &9 phREBENBYIMET s §5t gi9Ss @ grethod and sysem

foxCOpféeentinghilm ath s abenol®. beptsenrbr akatsomrs f akse used to

naI rpreted at the.system.,contraqller
%eong set- 0P st al Y‘%gﬁ \—(Cﬁl% a7eofiging  force
applammmcmnmmdeucthbescanrte*pﬁd@ramwdrow@“ad figrth logic to
de I%Y%I %gleftl!ﬁ;e§'h fl@ean{gidj 1Er eéf&%@ %%nsﬂéﬁnar eoi@/ﬁ'g open as

0 nmeasure t actual pressure wt ampi ng
mo¥tsme anadppy i chat b o il HER MR SHIEQU Ere anebht rol | er
provided with logic to determ ne whether the nold is

cl ose to being bl own open as nolten material is
mmm. SUMMARY OF THE | NVENTI ON
According to flrst aspect aqf t resent i.nven
2GR o%0: Gyl REPATh Cracit e EeRET bl FEVEREi8h there is
prd\ejsdmhsbvenoldﬁngsemathlﬂenscadnthmhlemdmea:pw:esﬂe clampuse, to
se%%Q§uﬁg % h'@ﬂg&%”%ﬁ%@h@%fﬁéﬁﬂggg the machine
yham ca applie I ressure
cotizrt lnkry andrpﬁég@riabl@yrsﬂimmllﬁ ex@@ed R wAf ectippdied clamp
pré&eadl&e EQlQﬂ@éhgﬁda?B%QEr%%l&h%lH@ﬁ%yy d:VEIH T 80 injection
there is provided a method of operating a nolding
PI&cHi e, the nethod conprising: sensing an injection
pressure; dynam cally varyi ng an appl ied clanp tonnage

to bal ance and, pref erabl s| i ght e e _sense
0 | S afneh EaBaeLibE T W dhefl, i BhErsy, tARA M brovided a
metihmv@ndf odehertd ngs gr mwﬂdedtgannacrl}:ew,l ohhﬁolndatﬁrgbd comprising:

seﬂgﬁﬁ% ? C%ﬁﬁééﬂf&h gr%E?HEeasﬁgﬁggre B}egaLQ%Pg an applied

i n-use, ves t odil ca

clagmpudhnneaget her hﬂfﬂd%?c%pﬁll’lldedpéﬁﬁ%a]@ ssﬁﬂr@fﬁyly exceed the

serPed aid A ©f ot Her & AP assenbl y; sensors associ at ed
with the clanmp assenbly, the sensors arranged to

provi de a sensed indication of the applied clanp
Int@nﬁagehaﬂda@@eicnﬂ eff | eile ppLESENE; iANEnaitRchiere is provided
controller a{ﬁ&gs' ve to the sensors, the machin

an o PR Oy R KRy TG 18t CRPRHRTISY cFang omp assembly

admpmsiute tsoppairanceirandse, mold halves that are periodically
brought together under applied clamp pressure by operation of
the clamp assembly; sensors associated with the clamp assembly,
the sensors arranged to provide a sensed indication of the

applied clamp tonnage and an injection pressure; and a machine

controller responsive to the sensors, the machine arranged

- dynamically to adjust the applied clamp pressure to balance and

preferably slightly exceed an injection pressure.sensed by the -

sensors.

In yet another aspect of the present invention there is
provided a combination of a molding machine controller and
associated memory in which is stored injection pressure
information for a molding process in a mold, the machine
controller configured, in use, to access the injection pressure

information to determine and control an amount of applied
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preferably slightly exceed an injection pressure
.sensed by the sensors . In yet another aspect of the
wonres®ar3knvention there is provided a conbinaPCmmmnM5m0M61

nmol di ng machi ne controll er, and associ at nory in
toﬂﬂﬁﬁﬁ1%%aEtéﬁafqnP@cﬁRﬁ%%ﬁ@sg%rE ?nﬁﬁ' t BﬁlFErQQe molding
prd®gd .ng process in a nold, the machine controller

configured, in use, to access the injection pressure

information to determ ne and control an anount of
Theapptéeelnbnniagieartﬂuiatnishtegekﬁ@rapmnicedideﬁthe mplding system in

'q}%{' e&ge {rgl di SLOE Ssolgerg%qoq{aqsegb ltg}\égm ' ﬁBreover, the

er ore provides a noldi temin here I's

preseayteaysenipeeat tanaredorha ollmwbr%@e?ffﬁﬁ‘és:ppéseamd indeed,

thé né(ﬁﬁii@& I+ orHeRfE t Onl ivRd therehf eo&l@eﬁbﬁnﬁrom@)@@iﬁ% reduced
he applied tonnage in the systen1 t hereb % pronoti ng

CO“IPéHl?éJéﬂ %%ﬁ’f)onéﬁ’tn%arll]‘feon@’éﬁi Lomieg &Pt Phe COOFEFTF10
exdir@jlsé-lnptﬂﬂbud:l@r exanphecuinhlaugbnt he fac tumoatiicel Ofdata, an

torical_dat t telli
oo YL 67 58P PLGRE! TR LILELLLIEM gytem can move
towaptdsn zed pp@ﬁhleeﬁorpapﬁhﬂed ﬁonnaggpéhddortannage and/or a
LB 15 150 LU Sapll el SPOBBEGLOrShEe o eveten.
Ind@gﬂlu ednt sHitagerbadipeng: elfba@éﬁlfnﬁt“o ahowsd pappdied tonnage

carPrlbé’ pPBesghYal Nhel ch‘?é | 8A-Bbatdatnop, beded-c1 Pid¥errogation
the machine contraql|er n1és t he maxi mum t on E
of | RBakyARTROTRA A THET eT¥ed ERDARTENES | CRE SPadan Linits the
maximent itohralgeo dfengid cdwdtamceol | ates h|stor|cal dat a
that can be analyzed (either renotely or in real tine)
to assess and/or revise nold and/or machi ne
In.peafomnaﬂbenemﬁ/oemb@d@mﬁngb i ntlhel diomEstsinte invention also
r{)@i’ e €.colfliax U S qﬁat@ﬂaélst aned | EBQEmﬂééﬂ” 68N analyzed

or assessing t |t|nacy of warranty
(eidthe et el i Pﬁelae\?%ﬂaélpn‘@ﬂe JoftP npEERED SPSY/ & Lalise mold

andSt efpepenat | Srﬁéfﬁgﬁbér San®@REF dESEBERPELON; £F fdfi/machine
DRAW NGS Exeﬂﬁsagé nmbodi nts of t he , Eﬁgsen

ma iR Wi el W ef referdidtd To taR e used
foraceeppanyhag thawlegs timdcy of warranty claims, and in the
development of improved systems and system operating
parameters.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will now be
described with reference to the accompanying drawings, in
which:

FIG. 1 shows a prior art injection molding machine that can be
adapted to support the concepts of the present invention;

FIG. 2 is a schematic diagram of an intelligent molding system
according a preferred embodiment of the present invention;

FIG. 3 provides detail of a typical interface for the preferred
system architecture of FIG. 2;

FIG. 4 1is a screen representation presentable, in accordance
with a preferred embodiment of the present invention, on a

human-machine interface (HMI) of FIG. 2; and
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which: FIG 1 shows a prior art injection- nolding
machi ne that can be adapted to support the concepts of
woheospuzm®ent i nvention; FIG 2 is a schenmatic #Cagnams/001461
of an |nteII|8ent mol di ng s tenracco din referred
FIGnodt frefit S6FPRRE2Dr EEBRES '%‘G@ﬁtl%‘n la@p%sl%f fA@ge against
tlnd;et aidsof uaitypedal imt esd@tiesif or emhedpmeﬁer red sydteempresent
qﬁltecture of FIG 2 ; FIG 4 is a screen
r'esent ati on presentabl e, in accordance with a
preferred enbodi nent of the present invention, on a

DETEATRD :;ﬁ@lﬁﬁﬁf&\?r&ﬁ% ﬁt‘(ﬁ“ﬂﬁfRéﬁD Fﬁl\i:BOI?IMEI@f‘dP' G 5is
a grapnrcal representation of applre onnage agai nst

FId. @,s@&ﬂytélgﬁﬂcw @ﬂ%REeroenme@arregt mlchlife Aresentt can be
i nvention ED DESCRI PTI ON REFERRED

adﬁBﬁ?ﬁﬁ%ﬁ?ﬂ'$WRPO{tSEBﬁBCQ“FVB#CQFOFﬁséépﬁbﬁqﬁﬁ%%%ﬁfnce of the
prdﬁ#ﬂﬂlﬁhﬁﬁhﬂiﬁﬁ cad heladapt abkberis®osdpp@urie each injection

0 pro si ng |nteJI|g ce_of _.the present
cvq fentrsh SALIsrTT AR EHib S dooREodtFFRG Raciinber of plastic
pan'tnaj ecbn:n:re.spyntiengt heo mel dinnfd neehviing 10r prazduideissesa defined by

C rresp [ tQ. . e i .
cofl Rty APt uEtLs S0 eanaadond Bl difdidhine 1o,
OvepﬁlbcaPE§r%FFﬁﬁﬁhﬁmﬁ%@bﬁ@he 203 (ﬁb?alﬁ@ﬁﬁﬂﬂﬁloﬁaphlne is
acé&rﬂlrlqalhézst thechghdiR@ NBenh NG aich 1 deC Ap d:8etkt NyRYER may be
use of a machi ne controller gg ch naﬁ be realized b
reggd ZH%E hPYectir SV 1iRF it r PHYES | At 8FFigehee, jntelligence,
i. éﬂJ|hhmhep&@terﬁﬂéﬂeﬁhﬁdcﬁédcQ§§dﬂésﬁdﬁﬁ ahet are respons1ble

nS|b or the aont i,ndi vidual rt.s_of
fognﬁ n% %ég?% Sk, 4#%%(%Hﬁ?ol?f gﬁ oldlng syé%em The

maaﬂaematconakbyleespmasr@teratnomaliunuraﬁnﬂnsmble for a human
madﬂyﬁgfiyﬁiéf%ESM] '%?Jﬁﬁ %n) kﬁét ab 0W§h3£aQ§ifé%s graphical

|
representation of t machi ne' s resent or historic
repgegea Hemed f ﬁéetW@QQﬁﬂ%/%ﬁpﬁﬁﬁ%ﬁ%n@rohlﬁﬁpéaﬁh%%atusf as

wet10UGHs soareen,ertt%g) agfl, i&?&iﬁ&l@l&@t awemi@e (SUtho@dh-screen,

1nve

a disk driv and the | | ke. The
keyha et TR RhifEED (AEFbaes, Awitisyurdrive or CD-ROM)

andpaad fiikdi mtation, nolding structure, such as a
fixed platen 16 and a novable platen 17 as well as an

injection unit 18 for
The injection-molding machine 10 includes, without specific

limitation, molding structure, such as a fixed platen 16 and a
movable platen 17 as well as an injection wunit 18 for
plasticizing and injecting material. In operation, the movable
platen.l7 is moved relative to the fixed platen 16 by means of
stroke cylinders (not shown) or the 1like. Clamp force is
developed in the machine, as will readily Dbe appreciated,
through the use of tie bars- 19, 20 and a tie-bar -clamping
mechanism 21. The clamping mechanism 21 is (generally) fixedly
attached to the moving platen 17 (typically through the use of
bolts), with each clamping mechanism usually extending at least
partially into a corresponding bore 22 that extends through the
platen at the corners thereof. It is usual that a floating end
23 of the tie-bar 19, 20 is free to move relative to the moving

platen, with the other remote end anchored into the stationary
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plasticizing and injecting material. In operation, the

nmovabl e platen 17 is noved relative to the fixed
woledema23bé by means of stroke cylinders (not sROWMCOA2005/001461

the like. Canp force is developed in the machi ne, as
P1agien - ¢ QAdi FPHRE appFect ST t FYSEGHSrhetite TN SESE anchoring
methiesdo Uy b ansk appEidar cl anpi ng mechani sm 21. The

cl anpi ng mechanism 21 is (generally) fixedly attached

to the noving platen 17 (typically through the use of
Refmintis)g, eidkh éach FdlGanpilng seckantbm usierbgr is positively

di ng I or ondi

e B T T a0 (hETS af oh b t RS Borner® M¥ie (i e.
leW%otonwge)s e§aa|bet t?étpjalefq oareigolenghes usee tHe (typically)

a I‘iﬁb&r@@hé% 2Pehsthhee ik0 uwe 1kel@atiae 1o as&mw with the
at en, he other renote enﬁ%gnghored |nto
t

1R PORPY p Sﬁeﬁlp EPTERH S £3T P Fn gse;?setr@ﬁvs e aifferent
way€Vvei selanther the neichasbl ogyoggyebelappl isgdangement, as will
beReferrin qick to FIG 1, once the tie-bar is
;ﬁﬁﬁ %@ ngaged in its respective clanp piston
nold clanp force (i.e. closure tonnage) can be applied
Thd NEBYED be,se 19, (up'tco@} thea?. BYALRULLESYS! Si&enerally
s usually dlrect assocl ate l'amp pis
ha @Rghporenfig&sh Iﬁ‘P]s‘é Eévg§h§ﬁat2é‘d Mﬂ*ahlf%ﬁemol\ﬁa;lsalves 12,

14I&|§|&Hduaeaftea liﬁhf Se %al_ﬁtogalben@x@ml .e,ar1 Zw?&mmt; a@% the fixed

W preci a . € no al ve t

PIAAe 1S Utk HORBE o Jorta Sy LS nf BRE e i e platen 16

ancEamMraBSeZ@;LaWehh ithe ol dahﬁj/vasl ¥hd 14f ean:im ltecdt edeOAT) 30,
i.n one of_the v Late 7 h f a

sudl 8R° A0 pitCSgTUARE RERECBaL AULd MRal Pt M fle. 1 che

parltslcambhmna@lES@tmlenOﬂa tgkeapny @l adred 3& %mmm:@@f-orms, the

taﬁ%%'ﬁ %q’at%ucﬁzascﬁﬁ’aaﬁiéj%b%&%éﬁk%PUEoBh§hge3§ﬂ&és 34 at

I ke e particular realisation of ata out
legptat €ozzepprnFiator H8, TP akeCotth| BEEPSF Oht rfforms (or

mo PAdWIPEs 3@ £ £008 6 NGrd AbeSd 3th adadieash €Ot iospepdiag in
nunber to the nunber of preforms (or nolded products)

36 produced in each injection cycle. In use, in a nold
In Oped, pﬂ5|almalaaSpehow@sum15thak bkmmthajrdﬁnl 20), the robot

npves the E § 0 t i Eg h |c§
29 C{)nrogessl eheoé %‘ é d?.gl% tg%ﬁ? E\Ntlé l‘xjvr:]L't;tﬁD ¥caf1y, a core
Sl@@tpé“ﬁﬁ%eﬂ@ld and then waits until molded artlcles (e.g.
preforms 36) are stripped or otherwise ejected from the core(s)
into the EOAT 30 by operation of a stripper plate 38, actuator

or lift rods or their functional equivalent.

A preferred embodiment of the present invention is shown,

‘schematically, in FIG. 2. For the sake of clarity, the

injection molding machine (including its platens onto which
mold halves are fixed) has been omitted. A mold is formed from
a hot half 50 and a cold half 52. The hot half includes a melt
distribution system, such as a hot runner manifold 54, that
interfaces to an injection wunit through a suitable sprue
bushing 56. The hot half 50 includes one or more cavities 58-60
that receive, 1in wuse, correspondingly aligned cores 62-64
located on the cold half 52.
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preforns 36) are stripped or otherw se ejected from
the core(s) into the EQCAT 30 by operation of a
wenieppzav4 pl ate 38, actuator or |ift rods or tRETICA2005/001461
functional equivalent. A preferred enbodi ment of the
present invention is shown, schematically, in FIG 2 .
At Fmagmeoﬁ@kelﬁf neltarddty, tdfe i eedt ohalrdl don@macdve half 52

ncl d| n | atens onto i.ch ,nol haI Ves are
prq‘ﬁ yhas ]zlﬁg%ﬁit?%la?’oﬁsnowﬁé Pé fo(r}msd AR E Fot 00774 may
morhigldr 5Qrasduresol dthapérdureFheothotothsf vacliatiés aparameters
tributi,pn system s Qgghotrlqgg
assrgedlaftc%(% 54%L }P |%{t%e:af acegﬁtgg aﬁ |nnj ectlyon {dﬁll{lg contacts
reﬁlﬂrﬁ’iﬂigilﬁ’fal‘é@l@ﬁbpée%*ﬁu‘én@llsﬁlfﬁée%OITH;etaﬁ‘(h The$dl Ggnment . The

serd ST ONE Qo P06 CaMddd sy 5860 dddtcd @881 VockBts within
use, correspondl ngly al |%rl1ed cores 62-64 | ocat.ed _on

PAGHEEAT] hBLE S At Of eastPOne MY not PHGERIGR Y hot 2nd s
apﬂ?k&iﬁr:&&e@ndséﬁbdrbah"ﬂ%ly52363r§iﬁf£&lé& mbchudes (&‘;ﬁiﬁﬁr@lar those
The S sor 66- 74 ma % pressure " )
assc Crﬁiae ur &5 r vg?ﬁﬁ Smslél Smet%rs as%%c%gfled onnage) .
Addm’dnl@rmil]dz,opeleattlaauu, onclhdi ngewsoracts 1Eor esepeatiaddy those
4yiﬂ§§r@é qg@és&¥gl%%e%%t§ %%ﬁ.nlé éQQHﬁPés'Q%%hln the mold
ensors 66 | ocate cate ocket
halvﬁ t hiow pa@@réapaiam at TR QTHES no|té1er,ﬁ0tfer naftpgépgling  stack
A APRAQPE LAt BotSeNSRIes MY, bersunbaseddmimt 6soximate to
arti cuI ar, those associated_w th %]E_[ec nmeasur enent s of
or ‘%E}P‘? et oARadd) C%EBE:‘?]%?%%aFWm YOACH fof1epgesired to take
meaSRsMenthb- 74, especially those required to nmeasure
operational tenperatures within the nold half or
particul ar conmponents thereof, including stack
Theonporet s @hd sémsdio  rimnerinsigiedr eonlicatee ophe amount of
avéyfgﬂﬂgﬁtg 58§°Gﬂfﬂﬁﬂgdﬁﬂe'Qmiﬂf CQHE°”§@ElIﬁ%”E%P'fﬁterconnect
IS deStred to fake measurements . er of
(1 s%nswli§e| stpoathed) onihe t 6eFOTENDERE ofh@vdiviRe| €f parameter

meéﬁﬁ%éhdﬂﬂg”n @Q@m@@'danébés§§t§|thbo||Hdﬂdﬁ§ﬂ¥%ﬁ effective
Wre to et her) the sensars and the t

bt %5 ﬁFéﬁgnP§ FRSHEF 1R s%‘?’@t]f% aE’éorﬁ}fef shomponent,
moleit frecti we- indod mat i on gat hering or operational control
of the conponent, nold half or nold.

The sensors 66-74 and their physical connections are resilient
to the operational environment and can address the demands of
heat, pressure and vibration experienced within a molding
machine. In this respect, sensors used in the automotive
industry (for engine management purposes) are considered
suitable for application in the present invention. Such sensors
are readily known to the skilled addressee in the semiconductor

art.

Additionally, at least one (and preferably béth) of the hot
half 50 and cold half 52 preferably includes at least one
memory device 76,78 for storing information. The memory device
may be located in a pocket within the mold half or in a module
on the side of the mold. Like the sensors 66-74, the memory

device and its physical connections are adapted to withstand

10



10

15

20

25

30

35

The sensors 66-74 and their physical connections are

resilient to the operational environnent and can
wadae@es39t he demands of heat, pressure and vi bparican0s/001461

experi enced w thin_ a nolding chine. In , this respect

tha ehsgPerased | e ndndGesABR WO iHd%st PV HFOrmeni ngnd in this
resfagersid plifoses) a@ide el defied suehdblle fappreciate that

licati,on j he pr.esent .inventi.on. Such sensors_are.
ro {19 Widaht B RECERTH S qirietneif b st St ficutarty
thesm conslerdt or iart auvkddiotiioral | yndat |emsinene panggement-type
apPf £I 8L gy both) of the hot half 50 and cold half 52
preferably includes at |east one nenory device 76,78
for storing information. The nmenory device nmay be

Thd ORakBEy Naadvpegket7gv t hign the sphd helf Uald dre ultimately
nmodul e on the side of the nold. Like the,sens,

or .

LeRRRIEL VS hBO nEnoFYC T c SR LS Tp IR i CBopmsiides suitable
cori@depied dndwebbstandtba cpgeurrs cofmarteydmgrect fictions. In
mol di ng e virongent nd in this rfﬁgect éhgmgkilled

thJasddrre e ’Ilt %acﬂ‘wfl Ja%%re%?%?]éo at r8e use a local

erence
mictmartatbdms amd82t o allédncsen comultcebr iatellpgeniceulardld equally

t | ' i d j nt- t
b Ysadd ”tﬁ# Q5 1280 500 D€ FF@E'&Q?”E ype
eé%b i'cations . %e ﬁ%%%?@ dé%lcesg7s, 78 1 n each nold
half are ultimtely responsive to a nachine controller

Th@omﬂﬁﬁﬁﬁeiﬁ%b%@%iﬁﬂﬂtgﬁ”ﬁsCQﬁkﬁﬁbrhﬁﬁé%éﬂﬂbnally responsible

appl i cation specific nanagepent functions, In thi's
£of pdhediinihe TRCHHG CONtFoITEr SOy USe atPoCa Provides an

opdirt@prwreissan &ildlthotighesoatr ahforinekl bgened ec aul deyboard,

equal Iy be distrihuted throughout the.enti ) e
ol et S oheraipER BOERSATRYEE04ER B o] e = co-rou
driresipomsiibke fraviewinereime himeoimieidmcen( BM9uiBzble display

gg ! haty A Qi desn ang @fé@t ofn W {he any@hity t Yad9i €88€r76, 78 can

Information (via a keyboard, touch-screen or _readabl e
thepgfoemt P RReFeeses, Wuckhas medBRoOVFartye)1asd §& and the

sthS@i\ﬂgaW/( ti egei e ﬁfrﬁ_j‘)rf%j’rf] oan%r@a%giohabil@tc%&ﬁl;gyn&&ry devices
. nt or Il on store | t.he nory evi S , can .

5 ¢ HoPGTe (ROHCESLRen B t et SR Lot S FEp L gorntel ligence
wi tetich titee s¢pstag. (Wieh wooplergkial wiftdr mitd anadintoe tdentroller
SOPEggéy?g%g%ge éé%égnggv ?Qng£8lk%grg¥oggea\531ﬁé accumulate

control intel I'i'gence

an historical record of sensed data received from local sensors
66-74 or from other sensing sources, e.g. the machine

controller.

Coupling of the memory devices 76, 78 to the machine controller
80 may be through a field bus 89 or the like using either the
digital or analog signal domains and using serial, multiplexed
or parallel information transfer mechanisms. Equally, wireless
technology (such as radio frequency (“RF”) technology) can be
employed to 1link the memory devices 76, 78 to the machine
controller 80, as represented by the functional antenna and RF
block 90.

The memory devices can be realized by any suitable non-volatile

memory storége technology, including P-TAG, Datakey and RS-485
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within the system Wth cooperating with the machi ne
controller 80, the nenory devices 76, 78 are therefore

wahbws/uzsdaccunul ate an historical record of seReeaAdatsA01461
received from|l ocal sensors 66-74 or from ot her

MU eeGTRP st TR LIPS t helhactfihe RURETOMH Y. eBRipgRt.  the
merfri h@evbs®s y76£VT 8egabbel Gisial tdirl naghl asecoad r bhdesendent 1y

80 be through field bus_89 o Like us ng
£ RBE R Lol or TRIAIGh & GhalHOREEnS AhaCherRg Tied by
USBeritadndemn| ¢cophexetons pacalUss §idsh nmemonyt w@msfnersupports a

faé@cgggkgﬂs :Lrﬁ:%iaé 3@ Eﬁ!e aS e@ %?HQJ:QQ}%t:(l%J@haﬁad tthe machine

radio frequenc F" tec nol ogy) can
contril e n%%@ edeyi éaderdaces aratre ﬁecﬁhﬁe memory can hence

be CORLE 818" t8Qoudh ra@ﬁf Séﬁgf@ﬁrpaté hectunetibeRal (e.g. Ethernet)

antenna and RF devi ces can be
regdihy zaé%PlEﬁF]a?ﬁF‘i a%? ﬁg&f%@%e?ﬁe‘ﬁ%ry st or age

technol ogy, including P-TAG Datakey and
on e s L R A EELNaLR0L 81 L0 aB0E LA A otuoried to a

evl Ces can be use
datakp ssren?2d mhiecplend@nthlya‘p"eorrmabre densorechite nerforya  modem

coﬂ&&f&?t dne Ug%a?ﬁgéﬁée%?ycgﬁB tqla%%rted either at the

connect1 ons an nennr¥ supports a f ast
cusdmel ' § nPEFEEeshet MR erPEEThed §711§1t|1§ﬁm<a¥1?d telocated to the

sySBshi deneppi 16l ] esx Rapobe ekmbRkakf acRAESSItLiAhe e.g. at
ch menory ,can hence be ac evgd througg an\é ggrogrl at ﬁ'stin of
% eERf 15gy TR her &t ) IF EARRFS Er&ated=pby? t hé g
sugKiiddd addidseee. &pdi ondhdir tlafsgammm corfandl | epreferably
Op’(glé_:)ﬁl]{% éurtn%/?r o\%g ked é?argeig@}sa qf?f? %‘Qxlénhléi sl_%lectlvely

ase reac a noden1connec
acqls sdhsend? @ewnlmacﬂ@att@d ‘eheheuacétlrtehecenétc@ﬂcéers 80 of the

loéﬁf”&ﬁ?éc@ggne\fﬂld’ﬂﬂgh' ﬂagﬁﬂﬂéy & | o“f‘ﬁée‘jiati%ﬁatbee can also be

systenlcontro | er, or may be rennteli ocate
peptedizalkly e updaged: hul khc PRI akENabr infine et igsasend sensed

medFu £t 1S ArdhSttng ofinseppkbad mqtala@s abHihei r 10, thus
associ at e Wﬁnd pr ef er abl.y opt¢ E er atl onal diti
allpwingt ePSEWAIER cARWY SIS et ve 5 conaitions

expmmlamted Hyo thé nianhlttﬂ%cmr:rtjeﬁﬂmn 8®ncdfd:1:r@ acaline 10 or
nj ecti ol di.n chi 10. The dat abase can al so be

SPY eirflomcg%%’%n%%t atte%%ﬁ' operational information and
sensed

In one embodiment, the on-chip memory can simply include a
network address pointer that allows on-line connectivity to a
database of set-up parameters that establish (through down-
loading to the machine controller)- a baseline for machine

operation.

The memory devices 76, 78 in the hot half 50 and cold half 52,
in a preferred embodiment, are therefore coupled together.
Similarly, with regards ancillary equipment "~ outside of the
mold, e.g. a robot 29 or post-mold cooling device, this
ancillary equipment may optionally be coupled to the memory
devices 76, 78 to receive stored information pertaining to
component set-up or machine configuration, including timing and

location/arm positioning information to achieve take-out of
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measurenents fromthe injection nolding machi ne 10,
thus allowing off-l1ine analysis of the operationa
woanbiou2dms experi enced by and in the injecti orRCIAdINIP0O1461

machi ne 10 or specific co one reof. In
SooBE RANES | HETOREEhT: PBRadshedar \combrolifer, 96 at the
robdet V\@ékeadééesén@ohl’ﬁtﬁ’rﬁﬂtﬁis a|llf1(f‘ﬁ&‘1‘[ﬁd'ﬂ:lldmerecelved from the

connecti.vit t abase, of ,set-u r ers that :
meng 3OS AY S Aot BRBRATR SR 1 ancillasy
equdpntendl.| e0F aohasel i M omaqiacheneomlﬁeroatham 80heould provide

5% GVl JdB: o£8:hB the ihat, Al Iﬁ&QtCBkngaleﬁ that a
cengdl; 12

n a preferred enbodi nent, are t ore coup

com@@em@érloreupﬁtﬁan §; I 1ah GREHRATH SRR ¢ SO Ve plrfé%ﬁrconnects
the n%%%ﬁ&fﬁﬁd@(u&@@t ﬁ‘@' d,7ee. \ngtﬁ oROtmZh Ge PeSht#BlLUer and the
Gool 1 ng evi ce I'S ancCl ar qul p
anciddsnal PEBETEBtp] o8t Ao BTSSRV coabrEeciatEg By the
skinees Vadﬁﬁ:@rs%ﬁel nf onmethDe pesrdddi ng & oTC@m@nebink (or its
r nmac nflguratlon cluding timn n
eqﬁ%%%k$ /d?ﬁ¥p5geflgﬁFﬁg% i r it anEFb YAC I%é@%mgr9 device 76
andt ake-cndpmfcgsecid i dZar t s.lthmpidal Ighisan dindependerd  optional

con&% fgrl q’[a&%e%tn td?rthrt%%Otf o‘?r?%'f@esz % 'fgﬂcﬂ{setéf clarlty

rmati on receiv fromthe nenory devices 76,
control the operation of the ancillary equi pnent . cr

Opt@%&'{eﬁqi th%l'%tﬂﬂ?r Cé}ﬁ!ktjf té@iﬂl&ﬁtflotﬁéuhdtp&%‘a‘lin@% 54 includes a

centrali zed control o e_anci ry equi pment :

memordy i G8dPt naF Rco@$hi EdRFon Pt ﬁD%e.Cg).upg%j;rrﬁBn bpgg machine

conirfoldids €d0j ntlee couaneciont bé ndnnr ynatewiceshyp, o¥8RF tag will
g%gh the(yach&pe Qpntroller and the ancillary

urse

TSR & S eadily appreciated by the
skllled addressee In this respect, a TCP/IP link (or

Refetrcrl fﬁ.@f‘i% 5‘ & Teeref org %ll‘%&aq_)i't? bet l‘;‘@ﬁBors 68-72 are

V|ce croprocessor al t hough this

mddw.rlé?etalalrm %‘?}#H’%?fél teoAn&Bbaon( #rsl peehoBhi tlfléﬁr\flaﬁﬁw 100 that

prdii@ed O cbpASANSa Lok ! BaLhY £ORt lxﬁ)étﬁ?énl:y’ déﬂl@@OUBef Access to
enbodi nent,, the hot_ru r 54 |nc% %_ I p

they  meRot ¥y %a?or?s%ﬁf’%é %ogkﬂ éd Fotth ol er, such as a

mldﬁaﬁﬂdﬁdsﬂoﬁolozhehhunok;onoméleﬁl$mﬂﬂhﬂysehsprsrtREough the

dattao rﬁoace dfo°’ ri %1]?% e gggégg(sgggf & 'nﬁ%gﬂr%‘cleyssor 102

Sensors
is through a dlgltal to- analog converter 104 and optionally, a

multiplexor 106. If the microprocessor is in a distributed
control system, the data interface 160 also provides

information coupling to a machine controller 80.

Turning now to the functional operation of the various
preferred architectural’ embodiments of the present invention,
functional control and set up of the system of FIG. 2 can be

accomplished in a number of ways.

Firstly, the machine controller 80 can request direct entry of
certain information through its HMI 84. For example, in
relation to mold set-up, a preferred embodiment of the present
invention generates a screen prompt that asks for part

parameters relating to the molded part that is to be produced.
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individually coupled to a data (collection) interface

100 that provides a communication path to a nenory
wdevicne23p6. Access to the menory is control | edPOY/CA2005/001461

suitable controller, such as a m croprocessor 102 that

is coupled to the sensors through the data interface
Secb@ﬁih 1yT,¥p'tﬁal |c,ymt&€iﬁ| eS$o§|@ct he, ﬂtﬁéonﬁa&ﬂeﬁs@rgéﬁg it look for

rough_a.digital -t g-anal og converter 104 and, . . e

andy ot PHAA R LeR ful Ao T0e SHTPPRE e eElrsiges dentifying
thd ssystamdicstifilputred icanto Dl thestengtehes dsub-cperhaoes, e.g.
mo1H00 %Juft? phg%hg S Lpkor Matd gn codpl i pg;ko afReine  win_no1g-

cdontrolTer . Turning now to the functional operation _
infefrmatd arar i 6B9upLef ebeed apRIRTIERESM al ahboBPABAts ®f Jeneric

deddis guigseNt Jenvept i oORechHAELinONaby CONh Oéh antkcilortht -related
of the systemof, FIG 2 can be accorI%I ishedin a

oPS@IANf W3, S r3Epyedt R MR iR OGS ol - 8f ALy, the
terieqQuEsimslidectetatey l@fm (ﬁ.ei’(drﬁ:ii:’f:ﬂd’lafﬁmt i:@]gldthaﬁugkﬁentifies a
its..HM_84. For, exanple,.in relation to.no et-u a .

PRSI AT et B CRHA® pRBaeHE L dt Foe. Y ehd! machine
corgendrlaes @ scimdex pranpfletihaatasks coofigaretion file in a
da ¥ t gﬁgcgglegt '&‘9{:}%0 o&hergﬁ{{aggd Par kﬂ&aﬂlaéﬁiﬁg t?ﬁ)ntroller)

produced. Secon I)_/L, the control Togic in the nachine
thagcteonipimokaf sulaaelich tav 41 appelfignrekiogaféles related to

di Afded dfQy Mald 100y iGetdf idih fhes system
configuration of the system s sub-conponents, e.g.
nol d, hot runner and stack. In this context, "in-nold"

Thiiddf1gr matdlen staHichde apprediladed menbedry armgensgdlc-time the
descri ption of a nmechanism whi ch conpanent - af.

o B AP A T ot Fod Wi Al G E0ay e eiv i sensed
sidgeqia | §romhe trertmdiiaalint dlocekatlessamsdent Lhi gat fépsed loop
! %aé fentd 65 A SREAIddrfedar tor OrnJmghne £i
Conafg%g |cjh(%rﬂs ué{edﬁ%y t he rrac%%ne cont th}}?eer Yo index & oo

congidiicated e anideyiradtarn Py i the | sV st it epRize {i%cat ed
with or renote to the machine controller) that
contains a nultiplicity of configuration_files rf;%tn%d present

To { PR PYRr BRLApaittsWRrol ds PAREPEF Soh iR ™S H; raty
invidig irac ht uaord rdd t£r enonyt of s viafrioeadl hyse celie parameters of

cneQP R 200 oBESRTELSL, Oy TREULDS, Bepatcc MR rring e
instaglasedfl omp preform, a control algorithm (of a preferred
embodiment of the present invention) for the HMI prompts the
machine operator to input weight and thickness measurements for
particular zones of the preform. The thickness measurement is
at least the maximum thickness measurement. With regard to the
zones, any number and granularity may be wused, but it is
preferred that weight and thickness measures be obtained for
the gate region, the threaded or neck region and the
intermediate (generally cylindrical) body region between the
gate and neck. This information may be entered in the form of a
table, or otherwise directly onto a representative or

simplified image of the preform that is generated on the

display 88, as shown in FIG. 4.
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configuration, dynam c adjustnent of the machine
operating conditions in undertaken by the system

woamicroa2doer . To i nprove nold set-up, a preferredT/CA2005/001461
enbodi ment of the present _invention requests data

Opt@rﬁraayllaf vafiousoptysilcaplgarakbier §08f the d@Yireafditionally
cﬂl)é%‘t%j ﬁ@fc?rmés@i&% p@éﬁtéﬂﬂlﬁlﬁét}ythéoli_iﬁlt@erdﬁlwnéﬂ(@c through which
| NSt ance 0O a re rm, .a contr a orithm

B o et SaPP Tty PR B o O RBEIN Mengih of the
mo}&édppaﬁptSnnheonhehlmagnmffuanttdlnmmsuowslghf ahe preform,
t hi ness re r F i ul es s

o TR SuFERRH! CIEMSe o0 A ! R-2R008 Bhap Pfonally,  che

maqteixieruroner aiaressi neapueéaeably W riedudgadd tte t hignput  limited

pr&éES, Jf’éﬂé{tQHm?r%rcIﬁ@fée g%élféﬁlnéféf ey D& 4SRA thEt dilbmeter of

¥
I's preferred that weigh i ckness neasures be
thebseelddd @Ot helghee #Bgi bRe PHELEH efded ortifscdn the mold.

Thd €@gicpRiapd she dhd efagﬂhatles(a&a&raﬁakéféyhbmgrw@ia)med for a
body i on between the gate and neck. This
OLY5H OPRELP oA iyt BEOSTR 6Fed PRC MR POPIFE! A 1EHgh op control

algr‘onhﬁrhm seofii rtemet | yorosdemta riepreseinat i@y orasphpl i dn edaveraged

e he pr toi di ay.
de ”HQ%S S%%mﬁ In%ﬁ%&?&%@%. Onégﬁfggtheggtg?ga %ﬂl injection
pregyoré tiay floe sﬁbeﬂmda@luputonal Idpw@m@ﬁds into the HMI. With

gréaﬂfé’f MRt bR & ch'fn't@ﬂa thegate di ?&%E?Elt Bﬁ@u%é’glﬂrb set-up

IS Injec Into the cavit he overall |ength
ancf cpﬁélw%a%artt hEnEBFET. S HAPF T ERRL 2B teis gntroller

aréh@eﬁ%éﬁ(blﬁcédgtotﬁéfﬂﬁéstﬂ@ dhammdﬂ'mﬁldlﬁhdfm&ﬁﬂhne set-up
Addi ti onal | the c i ne E erator refera

po{iEin 1 BACFBLY NPT Dd B Pocole: T8I dfed TmaRiéal operating
stqpas armbiaer sbei:nelrudap]grohemaitasretm dfhe hepshooti ngrpapreferred

' qng e nunber of cavities in the nold. The
oP%%é%ﬁ?% 0 .%%é resin is also preferably obtained for a
gi ven operating tenperature and pressure, although a

S5O0t £10 é@&ﬁ&ﬁéh@f?ici@§c§r§§eﬁhe'@Uya'ﬂalﬂnﬂéfﬁﬂﬂjéct to the
an aver aged denS|t¥ preferred operating

tergpexalry e oR it hpEer 6ﬁlpr]%%‘é‘ﬂ‘?‘°en nﬁfsoe‘:g@ﬂéegeoc%]?ﬁd{ht and the

reiﬁﬁd@@ﬂ%&%%%kéﬂt@héhalbbkltﬂhthagrﬁﬁﬁﬂbﬂammyGﬂﬂkb(ﬁompensate
e macnli ne g an c set

for ORRTREF At CONC T TR ot C MigoF FIRREBiHIZSge; @pthoush cooling

c1xmmﬁtotémpeaagubest@eq@nﬂﬂﬂytiahbfmn@hunezinlumated range of

be{W%ékaggoHEC@JEEéﬁ&'ﬁ%oc and therefore have minimal effect

when viewed in the context of the temperature of the molten

resin at the injection point.

Data entry could be restricted to a component identity,
provided that this component identity was used by the machine
controller to gain access to a look-up table characterizing the

operation parameters of that component.

Given the above identified data, the control algorithm, in
calculating a fill profile, applies a weighting factor between
the various zones (having different thicknesses and geometries)
to compensate for differing cooling and flow characteristics

arising in these varying zone geometries. More particularly, an
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points, thereby rendering the systemin an initial
operating state that better approximtes to the
wopbierwmoer preferred operating state. Since tRET/CA2005/001461
cooling efficiency of the cold half is subject to the ,
aspadtperaf ur Ehai f RITQERT Rl BBYRBEAORt s TEEOFHF RS r cifet 1t is

berfi¥d diRE resi RabemMenatng e, ahbe pilfiraldm lrfgdhinduced stresses
CcO a

..optionally al so_conpensate for_varyin | f
Wltggé’r atPfig ™t aPards, (§rfhoddif c 6@%86“1& reffly furthermore,
thdtenpkeaé uries genetahty dead | vehthng &damm tkd remgecyyf On this
het ween about . 50C. a 25 t h 1 i mal :
basejfsf’ec?nv\ﬁgﬁe\c/:itev\%d :g%et %%con ex?ﬁ{cf)%fl?%(gnt g\rér)g)(]egrE at%gr;rgacmeve a
congftartte fidllt eratresim whicheai npéét ifyenpoi(fravedtiageithsough the

ca\fiﬁc?)d %g restyi el dha E?Q@Qn%ﬁ Edept iy, cRRAVIZEdthe zone
that this conponent identity was used by the machipe
gecmaiisla epft hgaipraterss AteN obkltuipt afpé-up, in order to

acHifAacher igidigrd he opshatéied PRIAAEt €ks Myt Ralill however be
conponent . ?ven t he eca]glj[ove identified data, the

ne o EPgof MY HRFT i ettt &%y REPFRPSpRHs i perameter (e.g.

melapptémsepaverghbindg fatéotridet weenonhepomit Dus) zawoescompensate

havi ng di.fferent thicknes ' .
Eorl oRPREN: G PR SHCPRGr FaY oot i G AR T Lan T iof has acted to
redivay adterngnbes anfsilddgsly tiresze vaf ybnghzpagameters that may

neddEORBt NLes 5 M. AT t LEULAGHY ar@NasReek 19k t hevPESSANtprocess.
I nvention recogni zes that it is beneficial to have

Confegupiit land Pref BrEseRtnol 1RGP sTPEssedhf tAPAt frowards an
opi‘{ﬁﬁtllicﬁ%(a paet-4g8- dn t hedpeefordimeandwithr thes Wpﬁf%sehhﬁtinvention
here i s constant. gas ventin romthe caviity. On [
melIG ou5n SpBPLIBN P HTELERT FHverer ol hicRepgracturer £o
simgehifsve andongbastibiliel | alateiratevhi thea ngletraftiom refinement
prééersfaslvel ing through the cavity) is at a constant speed
or

‘ow in each of the zone geonetries of the preform
After initial set-up, in order to achieve or ensure a

Th&08$E8PE thhOW opdr{BYorsd 1 | LriRMRY eEnbe iPRIASRAT ¥oh@roller 80)
further refine sone processing paraneter (e.q. nelt )
tag: least a first

hengapepaculatesd #njiett} opifdtlsh HBeFti ory

apgrsrBeRsaidh f %o@yé%pahagbaloar&esopbumumhefiamespﬂbfi1‘e for the
i nvention has acted to,reduce the nu and l.i.kely. .. .

mo}r‘ghglés o‘f’l%ECHOHa St 1Y e %eggf{’opgg Ead&r e‘%/lsleld include

opdiutougialansét epainve ried:si Dh progeesgon rate transition time

control (when velocity to pressure control is exercised by the

machine logic); ii) plunger speed; and i1ii) when transitions in

hold pressure should occur.

The control algorithm preferably calculates set-points for
additional machine operations, including extruder operation and

cooling functions (both in mold and post-mold).

In an alternative embodiment of the present invention, rather
than having an operator input data into the machine controller
80 wvia the HMI 84, a memory device in the mold (or memory
devices in the respective mold halves) is arranged to download
mold configuration information to the machine controller 80. In

this context, mold configuration information relates to part
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Consequently, the present invention noves the nold
towards an optim zed set-up in reduced tine, with the
wonres®ar3invent i on maki ng use of gui dance provPdesAl§os5/001461
the nmol d manufacturer. to sinplify and possible
geqalgtfvnatadld-he RATEHAY AT Fof | nefrerRipiioeess Pargfeeters  of  the
deAl QY | HyNIRPERaki-onabswW & AgA chitedmagbbie) conbéwhieéad can be
ng hence cal cul a e@ﬁa fiIHggrofgle.th tl to.at | east
o1 by (RECB i FRET 6 VS rBCpBRUE EBo5R TOBE-RUmAI] |POwer -up,
or ppebimbeetiorby henarmblithe Aspwirbltomowi deermcterst oodn t he preferred
fil profile w I n atjon - oi nt:s._f.aF:
ertl 4 n ST} bE Yol | MEEUERG0BEA! 0" o300 Bis 5y rom
stomEd ceeystouptdesurdrayoimg ollopslegdx ekt s eihpy mefeory, with the
madBHY NEchLB6Eler Hh AR SPeRGrANGhAt | bx¥helts dimensions
transitions 1 n hold pressure should_occur. The contro
from goAR t hALBEEFERABI y CORTHUREC et PRV RE f6Pr the preform
prfiidd AalorBiGY & epaipid ONsed | it 1. ext r uder
operation and cooling functions (both in nold and
post-nold) . In an alternative enbodi nent of the
Oondy edentldad ehbkobeechatdwromdibhshaii nghancopéraflomlgorithm (in
thlr%%%hggéacb%égoﬁﬁ%rqac i@%&ogkfméﬁaféﬁby'@oFﬁ%d§¥k certain
B8B4G nenory déevice i'n e nol §or menory devi ces
opertee imes peetridiet el habees)chsaalvangad welagdvwsnoado machine
opéggéhﬁﬂnfbggtmﬁégﬁﬂnﬁﬁhﬁ%Edﬂhfé)EQ@t BiNgiston speed and
controller 80. In this context, nold configuration ,
the n} Bkt CoNCReltdie I EBPYar Pde it Y Shd (WibkFR | BgYahs, included
in ten@hysbeal PRIRIEtSESi0édt he dasd resha®y dadvhaet drasotherwise

. i ndicat above), . Downl oad can be ei.t her. aut omat |
sogyfl 871 BB B Hirie R P fon caty At OfF ten able to
calprdrgteed dxyd masdit netbper atldd | ptrerfadel omnd nmerticularly the

collLSEE, SIROGOTEDl, Ml o L e s oliaitdion ine

coritmal t heheenveyochiyh tohe TRt CONE¥Rl | éF EHergdisgg by the

nachifRer odNaf . exty agisndbpensicens bhemian jekgdd Mtdnsitions in
construction draMAng for the preform produyced
fi

holgh c RERTHAD aSBPetifi BECHENl €S OfPd YdRtiSshd Hfye control

ald&%ﬂtﬁﬁxéﬁﬁéé§rfﬂe EBF%CQﬁbﬁﬁﬂewamﬂﬂdﬁ@ﬁdﬂﬂbﬁﬁﬁéset—points to
machi ne, control l.er) allows,the operator .t i

becg?gﬁiﬁtﬁgeﬂﬁﬂ?é}%§W&ﬁ?i8H§Wnpa igﬁgagﬂ%pﬁ%yiefﬁt?gnthe HMI

8410 nmachi ne

Information stored in the memory devices is stored, initially,
when the component (with which the memory device is directly
associated) is manufactured. At times of refurbishment or

conversion of that component such as cold half, a hot runner

" manifold or the stack configuration, the memory is updated with

new technical data, including part parameters.

In addition, subject to available storage capacity, the memory
device can include wuser instructions manuals and related
technical data that can be selectively accessed by the machine
controller to allow display of reference documents on the HMI
84.
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operation, e.g. resin tenperature settings, piston
speed and the |ike. Gven the nunber of cavities
woOehiema2army be included in the stored data ret BCmEA2005/001461
the menory device or otherw se input by the machine
Onaspetat @) OPerRtEPRRE | ERMITONIRER adf e &t e@rERP at e control

alfyd 3681 éﬁ@hféé'tﬁé@fleéHKL réechar [gaddhein the memory is
op erat|onal set oints. for: i njecti rate

SRiEhel PFORLY T 18 RO « bIC(VIRST UM OEPRY T0g Lpteadhy epover down,
al teUgol nb$; eégg@msedl by dhectmeehi net 1 agi ajf deith between the

P un r and i en t anS|t|0nS O|%
mo%#eﬁggrg Lﬁ% prefer 8#1 g J §On ?hronlzatlon

is abgeietdivlyaasesngae holtl tcprq;fentemawde opmatmgariata that is

usegie rﬂ%ggﬂg% I?L&ﬁ t%%g%@? nf or mat | onsf?%%cﬁ%d%quently

menory devices is stored, initially, when the

As CQMPIORLSE + (Wil idrh Ch ttrhe Fefpry dewiteei dd£Ctby include a
associ ated) is man nuf cturedhgﬁ«t i.mes of ref ur bi,shnment

comgOnHHy et SPBRT BY R
to hetossnnef et ohd d@ltaﬂd&%étcﬂﬁ: kc@mptfmgﬂt atidentitie numbers to

nenor date th t ch |
obteimn %ar%ﬁgggrlga \#aagﬂfg:‘%ﬁl 33%% 911?%%%\9?? %ﬁéﬁgatlon By
singtlor amgg:mcthy cphlpOﬂEtMrwlctéwlm tdantnthugempesr (or range
of 'n§H%HEEE? ?Ive =200 T elgted i@GQm'CthdaEﬁfBQﬁEtlon and

e se accessed by the machine controlle
compy. eatil oy @ifspkhg PFGFEr oTRe R MRS iRe HIF “Component .

Homﬁﬂf@ce?bﬂ éﬂeﬁ@ert?ig‘élr}?é QﬂVli’,{}iﬁmTeﬁbgﬁflE@ l’@é‘c%'[lhﬂ_ees that the
he contro ori m_ens es at a u (0] th

vt TP CHRL TROPGY T SLCaTed o dIPLRE il ipng T0k-up table
Umﬂ@ChrBESGQBEéﬁbheés Atongeavesn td omwnmbat-shougth npbrt parameters;

o GESER)  AEAT Tl BERgSIeliE B hntormasion

| s prefera
to sylnehmerhiael gty Prlefer dV9r athendet-ewtelt)o or via a CD-ROM

f%galaglﬁf Sxh 8t B9 rdat addhaind:S, uﬁﬁdoﬁﬁérhM%E@%'c% component

assessne pur poses descri bed subsﬁ%gentl As
(e ishr €821 NRVAIREY t RECYRABEy 2dBPILEE dfseq%lmﬁdi%éﬂhwh can be

crdmaiEeiteddent Ehyonunbgatubhsd A o¥BetheinBCchiaRt@meters made
oL T Lo cLoeRs el oL ehce g dat dnne o COONe nachine
coro¥ i g atkan bheaf eondticairedyto allow a machine operator to
directly access a remote database containing a listing of
components and their operating characteristics, and then to
download relevant operational parameters to allow the control

algorithm to calculate set-up.

Alternatively, thHe memory devices can be substituted for an
identifying tag, such as an electronic ‘or RF tag, that can
uniquely identify the component to which it is associated.
Rather than using a memory device, tagging could also be
accomplished with a bar-code strip containing information that
can be scanned into the machine controller. In the most basic
of forms, the component part number is manually entered into

the machine controller, whereby the part number is cross-
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sinply tagging the conponent with an identity nunber
(or range of identifying nunbers) , the |evel of
wonbmroazdison and conpl exity of the menory may BET/CA2005/001461
limted in the component. However, conponent tagging
refigrenisies f a8hP 0@ r dgtirPaset Indt @R@rgyé%ﬁ%cmlﬁwt@m that is

accRe/diofdicaly e mipdatrd Wiy A llegok-up table that
cross-reférences conponent nunbers with part

parameters; this can be done through selective
Wi townhpadiodd fafcaitifoer medi ahet anddiei mmcbieneuponfeol berparticular

ver the int t) ,or via. a ner [ .
mO]T%g e ugt %['&e C)r?tcft()r}erl%/\ofc’g[},rggwclo Ilg%gb%}?( é—"%ﬁ_%%qtated with
thenoidyhanebecoptovl tes . a Abdiitiwfaklacogniittitonushingh @an in-mold

merr@?:lfargévc‘légf el 21%0 e}de*f%?d a aﬂat m&fapﬂg r ﬁ'éhﬁ%l ly optimized

meters na aval e _to the machine control
mac}saltn@r nReFvELgS eRe rldied EdnieBoryr /AL BR 86 on or in the

moﬂ&”gdﬁhgﬁghﬂooﬁlh@Wﬁaﬂgﬂﬁﬂ'Ehé%&ﬁyuéiléﬁlﬂgrﬁﬁb|M@chlne set-
access a renote database cont ai

up SOOI Y hePt 65@?5@%565 ?aﬁtl ovey n3§ ofnfhe mold or

mo lidhem 1tfo wdownldiatt aredrey andctdper.at | onal par ameters to

all ow the control algorithmto cal cul ate set-up

Alternatively, the nenory devices can be substituted
In'faﬂlancadeatifwhegheag byguclowad cad elfeofr obhe oinRFold memory

dehid@ that ¢ &%g?ﬁbﬂﬁ%&ﬁ'fihﬂ@@ CQEPONgts t 0 WRCh control

it 1s assoc her than using a menory devi ce,

alooxgditmy wﬂ@rrw s® Betacosnplesedm a1t ALBak- 65§k to ensure

thatl I Re CURIRIRID aREQr rmttu@mlteaatncmrb&tﬁ@@nEréeliumbments for
t he machi.ne controll er

t of for
thet e et LHo L HOmbPY: SORGROBEPPodn; EREATEGS pdfor  the
molHeh) nRachbheol Immulwhelthbyet feee pant immbesistsemrwssor should

IBref r enced |nto dat of er t
thet hat® Fts chcesquD ltarg“ aeg&frlgac | ng"%coa# rolrkfj‘éerlp{ﬂ’W%ne &Féor, the
maqiudla‘l@]aqer@horomhemtalcﬁﬂéfda serouphf or sepRATY caitart from the

T A, S 6W§F fbfaﬁh@Brh§t§58r€g kR MBI 14 memory device
associ at he machi ne controller. Additional

op bR Lisd rﬂ@ecathl-wﬁ NBPEUKEFBr FCHEFECED tHRE rEOFBedt af validated
pa Rt akmﬁsﬁaﬁﬂébbﬁt%ptbﬂkéﬁéoﬁBChbﬂérSﬁiitmﬂg af malicious

CerpSL S PR GBS, B0, S Br, e ol d Comporent

The present invention also contemplates the setting-up of a
machine based on prior experiences with a similar machine; this
requires either the use of a look-up table or the direct entry
of operational parameters and equipment specification of the
local molding machine into which a new component is to be
instélled. In entering the parameter information about the mold
or component into the machine controller, the control algorithm
identifies an incohsistency between recommended machine
settings (stored in the memory device on the component) and the
operational capabilities of the customer’s local molding
machine. Through use of manual input through the HMI 84 or
system knowledge available to the machine controller, the
control algorithm identifies the configuration differences that

give rise to operational discrepancies (especially in terms of
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configuration to be transported with novenent of the
nmold or nold half to a different machine. In all
woaswd423nnet her by downl oad fromthe in-nold nBADIOA2005/001461
devi ce or operator-pronpted i nput of data, the control
selai gl | fBRfth PENGIRS a?BaPRtHaR ofeﬂn oFCBNdP | CRPVEEFeOR based on
exttLaSdTEAl @dtbag pﬁ:b@ﬁbﬂé‘é@ﬂ m@lrﬁaltea g&&idhéEfSlﬁfg lé&ﬁ@feﬁ@té@?stlcs of
. requir nts for the contral algorithm and op i ona
i e PUPL 5t DREURGN Hrhg T nEC GRS S hop BepgParrable o
conveEsisdrstambyylatishoul d the control algorithm
generate an out-of -range error, the machine operator
is notified through a sensory alert fromthe HV 84.
By Dov oadi nfost | phoEAaulen texamelen- ml digwendopd, having an

aséjc%’i&@ec@pt enakhy r@Hi‘br e iSQCUri {Y-A5tESS ndhdRB f OLfbporting
a validated password; this prevents erroneous

OPWZ%H t Pﬁ’@réltlﬁ’éllallm o%OCt‘%%enSﬁf&%rlgﬁ st9rky and machine
cod @ik i dH orgsRid ,on.isThenpresest iivent iz:0Nncaksdmer’s machine.

npla es.the setting-up of a c:hlne ased_on
Wi BB o RETTUAEEs T LHCSF sHAER al THCHTEd (i o2 Lest rig that
varmﬁul les evthdgutrbeivse tn.‘» ahleoodz{uslpomabre aradliene, e.g. the

cl p;S 1 20Uy Laf %ﬁé&{ rag%er 131 egu p"E{H control
eci T1cation of oaI d|n machine intd which
algoiietiire orpoVIeRE Si st bald r@mtaimwedl Aagnpt &0 rfgdfitm;ner machine

op PR AFEY efia b Af Qi o gheuty+t Hd 6PMeRRNLY Mz based
t he machine controller, the control algorithm

onj EREPRPES MarH OnBPEERRES BesbnCREBRHBRYBAICS . The f£ill-

prcmﬁﬁié nengesét NESinst ebadrbn t ForMeiRy e ekl Ojfh tfiee customer

onent%hand t he oggr ti naIt cap ilities of th to th
TSIt EIPHEAT ROl NG RAChi e s THRGligFRe pimation, to the
optamiredd i ngprit-uhr oulyht ethea tire B, ortlsqstcequkn@w edggorithm may
ac éﬁl %blaaEngE% nB%hl ghﬂEE% (Hdﬁ¥1 Jf%?#éH%rwy identify an

gorlthml entIerSt e con |gurat|o ences
caxhegr giope flioyeatd pemastonalogeber earidsing the customer’s

madlieSReCi @hby b dielingof gedni) BAd BeeW derran ARd,Oset-up by
for set-up conversion based on extrapol ated or

theﬁ)r%‘j’%ﬁ@d AT HENPr 8EeS8PNGUSKRMELT & MG IS Gfls based on the
ma@iiné ar‘sess:yslbensfdo&&wer@‘aedlleﬁr anbatcesisiillea- | oakcine. Should
tabl or si on agf\l cul ation

of nore .
¢ Bl Br TROARIETEAL nGHoHBPA S RAiNg. anchUSGh iy test Tio
sequm@htlpe(cuetomrr‘rsl tagkripey)(asuppianttiingied by significant
variations in system components), the control algorithm
generates a suitable alert that is presented through the HMI

84.

Subject to available memory storage capacity, the in-mold

" memory device may optionally include access to a service

history, including maintenance notes specific to a mold or

generic to the mold-type.

In a fully sensed system, the machine controller 80 is
configured to interrogate the various system components to
obtain, through handshaking of information, an understanding of
what components and what operating parameters are connected to

the system. The machine controller thus selectively accesses
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opti m zed operational process settings data and
machi ne configuration data, is installed into a
wousteoaEvds nachine. Wth the optim zed procesBCuatiAz005/001461
configured on a test rig that varied in configuration
menqry heeELSEDNEReS PEehi PRIt 1Yie a8FERpaseLe Wldr particular

systhapt tfgodeénas e dubherentshd heotantizals, a|tg@élhbm half or the
converts tes a&% ptim zed data to cust

Sta mi 768 d P 2 Rkt e BIShehthp ' data  for
suh‘taé@éaﬁsed @l cilstoner npchiposazar adet er $tand set-up  control
char cteristics. The fillprofile and set point control
t—t € new nold in the customer machine is therefore
nDdIfI ed, to a first approximation, to the optim zed

In S%tnoll{[ﬁerAl Eﬁﬁgéﬂnééﬁl:y éat@q CQR I Qhealrgé’féf hd®onents in the

access a dat abase machi ne conf i gurations to

sy SteRiht 1 $ y taggesdr [S1acteonricgdriat i 'vh absPWcldsel§ystem controller

orfﬁt@@ﬂbﬁgtéhglﬁu%@ﬂ@heﬁlt@%ﬂ@ln Onge @y@;lt@n{ o identifying
machj ne as been identified,  set ugh?\é t he c

oPefRforiteim LA Gt ondr® s thEchR eba§88 Egﬁﬁ fails to
es ttashi gre ée‘tzall;bdoﬂatheveaﬁ.lfuea;tlbnt o&i MHeaardshdodri nethe machine
| .d there n C bi, |
copni i g SEftt M T Al PP et TALeSR.
i dentifi ed by significant variations in system
In SR MRORCDY % stbhe ¢apthal BLORK:tBMPeNYAl LS Rred, over time,
sui t rf that is presented through the HV 84.
thigglect m93159§FP§bI Enfeno¥ §CSF S Age ﬁ%ac???so%’he inputs. The

pldfbrlrﬂliﬁ SENMREY B Bs-TRy Dpthesal iy idkel vfle aaeeassiied machine
a servijce hi,stor |ncI n

te t
(eSRRRITIY t 01R 1o e o R0 o SfpgEulpe, mackine
opéztdtij;omae]nséeltays;ﬂmn ihe amohimeagont rehflerst8red in a memory
for bggﬁggn{:o sltb%ttt%_rsrtq le 5@%1%%%2E3‘%%y% ysis can be made

rou ng o
byi né@tharr o’ atne@mlecrm@ndpggaeﬂlmat autphents arfdie stored
1n%af9ﬂﬁ{ aﬁ:h?'@u?ﬁr 3L effrTar & £0pReeked <0 the RYShOBding the

nmachi ne confrol ler thus selectively accessesnmenory
St%ﬁc@ésﬂ:ﬁﬁwéﬁe PRfhERR nPeF TdTReics egnfPrRation to”an off-

sitar tigdaltalonsy S kef. C OFmRe N emdrei £ sty s g h%e@’@':l_d:d"lale.Clllty By
bthe hot h,?alf or the sltlac obt ar necessar 14

obt @RI BE¢ o1 G5PE 1 F8 ﬁ%@eqﬁ%‘ﬁ? %ﬂé |8WC osey MO-GS.
theé n mdchised - yrmoofdcolring is able to identify performance
trends across their ©product platform and to undertake
appropriate design change, especially to address service issue

arising from repetitive problems.

+ Additionally, the sensed environment supports closed loop

control of operational machine processes, ,as", will be readily

appreciated.

In addition, a preferred embodiment of the present invention
uses sensors 66-74 to monitor and support recording of
individual cycle parameters, such as:

a) the number of cycles executed by the mold (or specific mold
components) ;

b) the maximum and average applied tonnage;
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algorithm |In another enbodi nent, each of the major
conponents in the systemis tagged electronically to
wabkbww4iriee system controller to interrogate al PCT/CA2005/001461
conmponents within the systemto identifying
c) opéreata g P arshatigrisnun fetee ndiesie control | er

a) faids dastabldsdes valid data verification or
"handshake", the machine caontroller nmay default to a

e) nefifal S¥EFRER - cAMFHGFR PBR. THWRNEEEPSTSfMmes sxperienced
in fetdhers benet st 6 caRebgodar hued, agdercdnigmerntty ougicluding the

nj.tqri.ng and recqrdi ng of nsaor_inputs. The
mel&DLﬁ']ﬁ P B Yo et 64 1 2%5% et r|mnel‘p]%)rS - A ot ng
£) meliare feedpiene adrld mald heverdlis ogugdl aterglacosinul at e
machi ne operational data that is conmmuni cated and
stored in a nenory for subsequent statistical .
Bas@thloisi she Theradal ygi bissarbve AayBipy &d&iadheyigans are able to

asdBLNLHARAD @il NGoRCCHBaLL OpbPeogtor eHel NhHQEABHEOMhas been
through the HM, or otherw se Ey downl oadi ng t he

opegiedridty Wit cHReGecHide- ¥er f or mance i nformation to
an offsite location, e.g. the manufacturer's service
facilit By. obtai ning the historical data from . .

se 4iﬁV§lﬁ‘ac]ﬁ? AL b 48, TR Fhe AP FRIGY aSSSeCRged with

aring

the ssytentoondeoliéy peyfohiehcevriendsfavmessiathely preferably

sedi@guch Pl aldalmandp UNdELEaKE ARPIORLIALEq0CH@Rages  and
change, “especi ally to address service Issue arising

absqlothe epeeasuvengitlobl ewbth Adhei oMgslty, naseensé&ta, thereby

11 n@RA O NIRN o FRURPOT U5 £d Osed HOGRerkREr 0ol of
oper ati onal machi ne processes, as will be readily

appreciated. In addition, a preferred enbodi nent of
widthesphesenimdriv@itiing) usepreépgoed GorbeHimemonbforthe present

._and suppprt recording of indiyidual, K cycle anet

in G 24RPRED) B e NG o R £, R0 TR Sobore (voen

at (idne spECi Bind rolxkmorposernsye ; cenyrehe theximmmrent or actual

fa ML 298 FAPP! 'cS)quto%%Ql%ge’ﬁ )sd 8 AVerLaganaRd il NiflUhe service
cycle tines; the ejection speed; e ) the average, ,

centisg neAFantR AT AR kLM Sehsesludieur esrekper iamed with information

pertaining to the 1likely problem, thereby improving service

support to the customer.

A centralized database, such as database 92 of FIG. 2, is
preferably regularly updated with all new mold components and
related operational parameters to support development of a
fully-understood technology platform. With knowledge of
component capabilities, increasing intelligence may be added to
the molding machine’s control logic to make use of accumulated,
historical knowledge and to optimize component performance by
providing remote system control (of the system controller) and

process re-optimization.

with a writable memory device, the machine controller is
optionally configured to write the machine number into the
memory device to provide an historical trace of mold movement.

To ensure data is kept updated, the machine controller ‘is
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in various parts of the nold half and conponents,
including the nelt distribution system e.g. the
woums@i2mystem and f ) ot her nmachi ne and nol dPevaERARENS/001461
such as alarnms. Based on the foregoing history
furgdyeyi cerrappfficiamsare e éi@se%]%evm@%raénd“—%r time of

macMidfe PSELOMS e MBELAI nevdias haeemopehabi Nhav bhbhBen, whereby
spe0|f| ion. Sensed cycle information is stored, in

CeTiESY y SatuRRar b t P EFEEem ¢Bitr ol HRF 8GR wRPLAeT  and
dommﬂ@aeiedwf abrraiheomnemopyefa&rsmj:yat&tdar edthy tdomt molidustgmponent,
ting-calculated, ave Iut surenents
q%mihe]ﬁgs li'rfgcent%ﬁeata %ﬁere %$n1f$% he
overaII size of the nmenory. Wth sensor nDnltorlng, a
To Rl féé@dpgggﬂgi%nﬁs%hetsheofrSéﬁﬁgnéﬁﬁewdno—%olﬂm?ét@.blllty (as
Ine controller configured to report (both
welﬂma%rmoeemw eceem'weéeeéwgeftnfih@leww Gf intellectual

propfritdl itk eddi gh COPPANRBLA) Aasewfeeﬂeecmmwdmeait of the

the service centre can |nsta sched erv ce
PregSed wPYRTTAPEr ek orf e PRt GorHEoL LA yoooperate with
memMﬂyﬂéﬂﬂpéhEbebyednnho&kﬂgnSEMNlhets&p@ﬁﬂtSQoam@ecold half 52
custoner- - A ce dat .a uch..as { 9
of Eﬁﬁl G° ]éi &’sgfﬁre er aetﬁe é 1?/ %p(f%tengﬂvﬁaatbcﬁ%% gOde that

estnaaéw:mieds crocmmmmts anmpaellmédtupearai i onagipar aweteraperation

8n§HEQQQI ﬁﬁﬂf#?@@@ntofﬁ radililopdinderstVedi ¢ functionality,
techno ogy platform Wth know edge of conEonent

e. gbapaBPlltqnﬁyrq nckBasi nghetiel | t§end® majiobe/Aagbdneo demage.

Altteh:%a!ﬂl:\ﬁ%l@g, fTH_C.fllt neher;‘eontiel (&;@gl Cr%@owtelmse ehe machine
acc ated, historica edge and to_o

oo e P r FEREQ OBy Bt G dF RBSFBFbt B BystEmLonally, send

a @epbmal tof iheleqeeenmmmmtrtﬂeenmﬂahdlﬁrobessg used with a

sus) e %IWE e%@thog m@i&ﬁ'leiﬂ? é%e% C?nsEQﬁces it is
R n

ine Co i s optionally ‘Con |gure to wi
comuwpmﬂdmethahbertumw the dersrpldevi e taolvpfry(ﬁuaesomate a

spé@lﬂyé“ﬂgﬁCEElfr@g%hOf npld-mpyenment g TR1ensusg dat@ted pair,
kept updated, the machine controller _isfurther

whegebarng@alelaeseoéeérm TR IRNeRR At LHRBELFABSoPRlY Operate
tog@ghimne set-up or nold installation into the platen,

wher eby certain |nfornat|on Is entered into the

controll er and
In another aspect of the present invention, with the location

of pressure sensors either on the mold surface, within the
stack componentsgs and/or relative to the force closure path of
the platen and tie-bars, microprocessor control of the applied

clamp closure tonnage is contemplated. More specifically,

. rather than developing full closure tonnage for a substantial

portion of the duration of the injection cycle,. the present
invention contemplates closed loop control of the clamp
pressure (through eontrol of the hydraulic pistons or their
functional equivalent) dynamically to adjust the clamp pressure
to reflect, i.e. balance and preferably slightly exceed, the
instantaneous injection pressure. Preferably, a safety margin
(preferably an over pressure of between about 2% to 10%, but at
least no more than about 25% to 50%) is preferably built into

the system to ensure that effective mold closure 1is obtained
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downl oaded to the nenory associated with the nold
conponent, e.g. the cold half or the hot runner or a
woabwto423be address potential issues of conponeRCTHARO05/001461
conpatibility (as well as potential counterfeiting and
and| @gﬁaaqarsqﬁ%% i Al EBéBuarapr opbhey PHSERE desi ghlef Rreferred

endBiHler: PESHhEtMEd arbedigmdr obnbhe qimsest | Pygat Hen reduced.

has th hi | te W th hi
PrqXRein S D5t CAB ot Phal FOB0KAT cOPHORANS 897 GFoe - mounted

seridergmded WY theatur toei pheohydmaaltike rdrid/atd arawidge pressures.
t hat_.est ahl i shes t nmpag L bil jt.y. _an k Qi :
r el S CRE SRR A Bk st oo fo Pl S Tpg monitor
mo Ishgiavdngret | @ral inasticyanly ensld eandatietlere Jecafpion) .
nol d/ machi ne danmage. Alternatively, if there is no
recognition, the machine controll er may be confi gured .
Refierrgeker &Ce BARE; opti dhalrpPrhderd areepesentstingi cate arplied

tordhte t hevap! drigebeiirg used:Mddrad suspact @dis diagram, two
counterfeit or clone. In %ggtaln instances it i

1S v
2lt&ritdnpiat SPTRACIPE Ady B UBSI r &bl et 1" afRyQach mimics the
injessoicirat prasspeei fdrofidte hal thwittimes spkeréby eobdied tonnage
Wiéﬁﬂé'ﬁé a n%%%@ B0 ! y%&”&ﬂggegoq%% a%%nﬁrol (achieved

conptenentary i dentities oM y operate toge%%erz n
thrnther saspény ofinthe qwasswamdrHy enbyon apminopriiggely located

prd Qaatd abfoRnessure sensors either on the nold
surface, wthin the stack conponents and/or relative

to the force closure path of the platen and tie-bars, ‘
A NMseEBRHOCegSHoLEmt I abokk t heo applreedsttdedP cbesuneistorically

tonnage is contenplated. Mire specificall r at her ,
ACTRU Hebl GPTARS T THRUTE & oniige Tor & s Bt antigftead  of
vampartg orclof  tdvenrhgeat | apmifidshe d njemsommcyctenddre. However,
e in ' cant-e t I I 0 f
ra ™ hah "SRR A O STairaR | PP EbERRGE! Ehar can
be pilevehered bleithd uptampnalsseqbilyal erty gpranticabpyropeh looks

to Adiist A&: LAY AURSUNE 1R8] | 8Chjebt SonbabaBe8uaBd to be
preferably slightly exceed, the instantaneous

eXRefIRAGHh ptesshfe. PPéfler dR1sy, SELEFLt yiRar §i n look-up table

asdquiefs@bky tan eMer gHessuieaof ngtdeendrdiouira2%oh9 and then
at | east no nore than., about %EQQJQJ 5099 .10 s

el%v?a(;{?ee%)g%pgﬁbaﬁxtln}% Jpressure by a s mardgin of between

about 2% and 10%, thereby identifying an optimized clamp
tonnage. The machine controller then causes the application of
a constant applied tonnage (essentially only during the
injection and hold cycles) that corresponds to the optimized

clamp tonnage.

Furthermore, with the use of a memory chip (in additional to
closed loop control for the applied tonnage), a predefined
pressure drop model for the specific configuration of the
system(g) could be stored with the mold. Consequently, by
interrogating the memory, the profile of tonnage application
would be accessed and loaded into the control system as control
parameters. Again, by this time using a modeled tonnage profile
(which itself could be based on empirically derived results for

different mold types and cavitations), dynamic tonnage control
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the systemto ensure that effective nold closure is

obt ai nedand guaranteed. In this way, the system of the
wonrefomnzad enbodi nent consunes | ess power and eOMEARENF001461
. wear is reduced. Pressure sensing could be achieved
is t RKELGHRSSHr fHee TR sERsoFRe a5 edsusisy PRéd cycles,

thdDeaWdd il Ofh& ayiéyageepsdtesre Alpareadt iorelthe Womponents
£ %WI ly, the system could al so nonitor nold

© ‘(and particularly nold and tie-bar |ocation)

. Referring to FIG 5, a graphical representation of

applied tonn j is phhustr . .dn this
A W 2 8he Y e PapEPBAcHas AP =gy g sensors
andyspt oasmoriviti cihihe alijact itdve presgsiee prosfieo e to  apply
citddie: Waereby; applied donage wWiddddg®e | $a%a0 €don pressure

according to closed | oop control (achieved through ,
meaFAERg tad ABashil bndiRE iRF185pr 8r i @t RFYL ¢ obRnegde over time
basﬂarcﬁséidr%i&ﬁ{&orﬁﬂaasuéeaecﬂﬁﬁsmoilﬁ&dn@ﬂé&é Oof the mold or

pr e- st or,ei#)r hi storically accunmul ated injection
mo%?d‘rtéq -ormation and, instead of varying the

tonnage, applies a constant tonnage. However, rather

.t han plying.all th klLabl e_cl : e
singl 08 BeitiPe nbCBr RNk c Fer , EPHRAEERE, f Oorfflbie  sor
macippreoactntoeks tic t he meeifermedecoraiedpllli keggory devices and

andirﬂl%gj U ASSH £ t&’r@ergéﬁ&'iéf@@egoi Rhehed®ihd dontroller,
stored in a | ook-ug tabl e associated with the
£

thegghy c BRFURIIE cbRfFguPat iS9M91hd PPERC el WVates fpngtion 1s
acHm®Xidaum pressure by a safety margi n of between about

2% and 10% thereby identifying an optim zed cl anp

tonnage. The machine controller then causes the
It appllicabEorofrse ,cobst apprappbied ttdmagehéesdemts aldégcription

i t i nj,ecki h cycles e : :

ha b it 17 wEY oS, Bafe Sl B ke Hodi facations in
detrirk heryobe, eideh whithilmetbe scmmeorgf chhp present invention.

Fordd@:bhgnal tonchasedhs ogp-tdl] tabddigeaRp! hed focused on
tonna , a predefined pressure drop nodel, for the

) e 3 ) 0
1Rl RmeFiEC 18 i ur dthon RICIHE sySER YO cotft d Be Multi-cavity
preficiedmbhtiiatheribgd. efpnsegtent | Yty pieeenegaihtigntion can

. the nenopr ;LHe rofile of %I%nn e.a Jricationvvold

i1 oRBb s BRE G At R nEs e ot t4fRE offacriien a mold
shwont fagsociated with a part, such as in a thixomolding
environment) is interchangeable over time between many machines
having slightly different system configurations. Similarly,

while the preferred embodiments contemplate the molding

environment to be PET (polyethylene tetraphthalate), the
inventions are applicable to other molding environments for
plastic and metal, e.g. polycarbonate and thixomolding,
respectively.

While it is . advantageous to operate the memory and sensor
devices in a complementary sense, it will be understood that
the concepts of the present invention relating to the use of
memory (or the entry of component identifying information into

the machine controller) in any of the aforedescribed set-up
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paraneters. Again, by this tinme using a nodel ed

tonnage profile (which itself could be based on
wenpicrodzal | y derived results for different nol #CTyPeans/001461

and cavitations) nam c tonnage controlis exercised
proqedugtest | onnt et hvemp enten dndependeafévef t fers@por based
sy Jiegycing the average pressure applied on the

conmponents of the nold. In overview, with respect to

appl i ed clanmp tonnage, the sensors and/or nenory chip
whidld owttlee W@@EE@QI@@ntr@hlbaﬂlh@n&Bm yhetreher fotuped detailed

1_ni_mum cl psure.t onnag pre sure
exéﬂﬁﬁéﬁiﬂﬁﬁﬁ% T5i2 anV%Ffaﬁ?%n 8F & sure ofARYeS oy 2 mold,
thdipme$em®d1nmentihercmmasdﬁaﬂ phwéluailpayaanﬁeM$pﬁlcatlon in

Ot%ont%ﬁ%er s ultl rrat ‘el ylsfesponm%k?&'e]f OI‘CPTIHQﬁI ne

control, it is preferred that all nenory devi ces and
ancillary controllers are responsive to the nmachi ne
controller, thereby ensuring that a single point wite
function is achieved. It wll, of course, be

appreci ated that the above description has been given
by way of exanple only and that nodifications in
detail may be nade within the scope of the present

i nvention. For exanple, while the preferred enbodi nent
has focused on inplenentati on of the present invention
in a nmulti-cavity preform manufacturing environment,
the present invention can find equal application in

ot her technol ogies in which a nold shoe (associ at ed
with a part, such as in a thixonolding environnent) is
i nt erchangeabl e over tinme between many machi nes havi ng
slightly different systemconfigurations. Sinmilarly,
while the preferred enbodi nents contenpl ate the
nol di ng environnment to be PET (pol yet hyl ene
tetraphthalate) , the inventions are applicable to

ot her nol di ng environnents for plastic and netal, e.g.
pol ycar bonate and thi xonol di ng, respectively . Wile
it is advantageous to operate the nenory and sensor
devices in a conplenmentary sense, it will be
under st ood t hat
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the concepts of the present invention relating to the

use of nenory (or the entry of conponent identifying
wonbwroazion i nto the machine controller) in argTmA2003®01461

af oredescri bed set-upprocedures can be inplenented
__ihﬂ%pendently of a sensor based system While the

preferred enbodi nents have focused detajl ed

1. exbl BAAELBE MACREPS: I TP 1HRF hoPSRAUSEURd AR Vs ofto sensed
datéa nvllelldlbaalpreese@f i entpg onctapuakso fomthdik) | i tthe machine

lication in other syst cogponents, .e. 9. .the
CO%&%&f? CﬁﬁFﬁngg ¥ﬁﬁ%¥%afﬁ%chlﬁb CB 1 Eleﬁpﬁlled clamp
pre@spnmstwebalangeeandopseﬂSEdeat$Mﬂghuiﬁ|&ﬁ£@¢dc$mnpnjection

pr& e tonnage, the machine controller arranged
ynamcally to adjust applied clanp pressure to
bal ance and preferably slightly exceed an injection

2. prﬁ%éurzﬁolémgThﬁaapméngces&%&bnqegontarc@dﬁu@ccowl Nglaim 1,
toclaim1l , wherein the _nachine controller is

Wh%ﬁ?%ﬁgEHe 8a€aﬂvetﬁ@%ﬁﬁﬂ¥%ﬁ¥c%%n%rﬁ?%%§@réot8ary the applied
cléanbstaridsaldey BbN gulbdtaniealipn miressule piafiekeion pressure

pr bt i Nuelh, 45°5RESE. LNl SR Slodd1e 95 e moraing
maehxmedlng to claim1 , wherein the machine controller

is arranged to provide closed | oop control of the

applied clanp pressure effected _through control a .
3. cofre olmeldiry seachiBehygeatircd lpirst agsyidigge to claim 1,

whé@éfﬁnghEEQ%dﬁhne4cont¥@§l@@(HQQaE&%mg@a €ONtIQIJiRle closed
accordin to glal erei n.the nmachi ne controlle

Lo9R  &OP4H i BEP41E5Nt FOPTR GHASHER n§ iﬁc&?@r through
conff@sbure s:aﬁqetcxblnasggnamf behveerp alidraafhitcd PA%tdmgt of the
mof; errIgaélllﬁaI{leabout 25%to 50% 5 . A nethod of

é%ﬂ%llng a nol di ng machi ne, the nethod conpri sing

sensing an injection pressure; dynamcally varying an

4. apﬂﬁie%giam tOfa 8gento gfas!r@%@l@%d elr&fo%rdamgv to_claim 3,

stightly excead t e sensed I njection pressure.
Wh@ﬁé@m)dt]@ﬁf BPERERE ngORRECKD PH] ﬁ@ ﬁ&’éﬁn@@dac?ébridlf%‘gl@% a control

signal having an over pressure safety margin of between about
2% to 10%, but no more than about 25% to 50%.

5. A method of operating a molding machine, the method
comprising:

sensing an injection pressure;

dynamically wvarying anAapplied clamp tonnage to balance and

preferably slightly exceed the sensed injection pressure.

7. The method of operating the molding machine according to

claim 6, the method further comprising:
. varying the applied clamp pressure to substantially mimic

an injection pressure profile.
8. The method of operating the molding machine according to

claim 6, the molding machine including a mold producing molded

articles, the method further comprising:
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claim6 , the nmethod further conprising: varying the
applied clanp pressure to substantially mmc an
wonpesmueom pressure profile. 8 . The net hod of PCT/CA2005/001461
operating the nol di ng machi ne according to claim6 |, .
t hearlidion s hraehi FRNIFEE uAY R BiRBI B2FPEdGE Mpafbithst Physical
pardiddtd@s ot he nRijad Jid tderRomylic i3 Ve ingldddrticle.
tonnage over tine based on measured physica
paraneters of at |east one of the nold and the nol ded
9. armthec|l getRod Hfe opthadiod dper anbhditbe madldime according to
machi ne._according to claim6 , further conprising:
Claﬁﬁbkyinélgﬁmﬁié¥g%F€§§hr " that ensures that the
appivlednd app pressdpreesgeedstlat | mstsamemesbet the applied
. . o o y
L R e s r e el a5 he ool tha 10h gl cosure by
no Fete prleder ABky 05 SRGEE R MBS 205an0 2 O%ne Megteh e eEerably
no Hor@paiatd NOY RedTeldH th GO AIE AGEO i 1Y d1arCl Bbdt 2% .
, further conprising sensing at |east one of:
hydraul ic pressure; cavity pressures; nold novenent;
10.amhd | gebhodl acfat bparatingArtten roldongnatiinghemebicoeding to

cQo i sing. a clanp .assenb t t PROCt 0N
LG oot i S A A TR o b 0ant o

t dgeidearl inderesspypided cl anp pressure by operation of

t he. &) ﬂﬁ§gggyég.sensors associated with the clanp

assghﬁﬁ§P the sensors arranged to provide a sensed

i ndicclat imsy stetthe @shl i ed cl anp tonnage and an

I Njiad@in preslireg:. and a machi ne controller
responsive to the sensors, the nachine arranged

dynami cally to adjust the applied clanp pressure to
11 .balrancej saotd cor. edcelrdibly red dhgihtd ycexeeiediran: | nj-ecti on

pres S t OLS. i Rj.ection

ot d?%ggsﬁa%%%ﬁegnbg co%‘g?‘ﬁggéoq%l a%@mp%(%]@(/\hgjrne%é%hemo.ld halves
thatackinee pemtirdilced lys droaafed togehhert hendppl i@gplied clamp

prd AR HLSHER LGS st | @ldnp EdE&uaty, i nj ection
p2§§§¥;§; associated with the clamp assembly, the sensors
érranged to provide a sensed indication of the applied clamp
tonnage and an injection pressure; and
a machine controller responsive to the sensors, the machine
arranged dynamically to adjust the applied clamp pressure to
balance and preferably slightly exceed an injection pressure

sensed by the sensors.

" 12. The injection molding machine according to claim 11,

wherein the machine controller is arranged to vary the applied
clamp pressure to substantially mimic an injection pressure
profile within an operational environment of the molding

machine.

13. The injection molding machine according to claim 11,
wherein the injection molding machine further includes
hydraulic pistons associated with the clamp assembly, the

machine controller arranged .to provide control of the applied
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profile within an operational environnent of the
nmol di ng machine . 13. The injection nolding machi ne
weacowrid23eg to claim 1l, wherein the injection ROTMiARES/001461

machi ne further includes hydraulic pistons associated )
clappt hPE@eSeramF b ¢L1OERE mbeAP neEWHiGhl Pér the hydraulic

pis@bhanged to provide control of the appliedclanp
pressure through closed | oop control of the hydraulic
pi stons . 14. The injection nolding machi ne accordi ng
14 .t ghel aiimjELtiwher ehdll direy senschsnar eatoocatiédgpr ori n&tleim 11,
to.at | east _one of : I I i d t )
wnegBifl ohE" erR0fel e TRl trsPiih JF e R Ve o
apphiodd shanfipasr dgs wmstera tt EdnsomI@FsMre:n order to

sgnse RLesSule; A Midy dJ3 ordei A sese t@feessdﬂ&ﬂ;ied clamp
and a“tie-bar in order to sense a |location. 15 .
preggisicdat i on of a nol di ng machi ne controller and

a$S @¢laalke ¢ RIRIh H MM er Ttk igyeashiran

pressur.e infor ion for a noldin rocess in a nold,
t Re CRYHYné e 1%} SEGWS éﬁ?%ﬁﬁhéé1 ' to access
t be tirj-eetd dm preesure isdararat ilacdto aet er m ne and
control an anount of applied tonnage that is to be

applied to the nold during the nolding process . 16.
15.The combbhattdonof ¢the sl diodimehi meckdmer ol tertapyler and

ass%%ﬁ%%%?}eqm§§ﬂ9§y of clalmnls,; whegebpefheipBelicAen pressure

~controller 1s arranged . to limt the applied clanp )

infosmeagem o foe 6f : MRlAARENURT PEESFdet i nfedtG iy the machine

coﬂ@ﬁ?ﬁﬁéﬁEddh%ﬁbd@@&ﬂiﬁﬁC@eryEbhacﬁEbQ;tﬁ@gigﬁ%hﬁion pressure

, i kely injectiagn pressure t e experience t he :

inEEETRELPR | ChheCGbRET AR o8 CREChGtdi g rlHiRe Of applicd

tonteter ottt apd @@assbei aped iehory bhechmilm 1$yrivher éhe molding
the injection pressure information is stored in the

prcﬁ%ﬁ%?y as a | ook-up table associated with at | east one

nol d configuration.
16. The combination of the molding machine controller and

associated memory of claim 15, wherein the machine controller
is arranged to limit the applied clamp tomnage to one of:

a maximum recorded injection pressure to be experienced by
the mold; and

most likely injection pressure to be experienced by the
mold.

17. The combination of the molding machine controller and
associated memory of claim 15, wherein the injection pressure
information is stored in the memory as a look-up table

associated with at least one mold configuration.

18. The combination of the molding machine controller and
associated memory of claim 15, wherein the injection pressure
information is stored in the form of a predefined pressure drop

model for at least one configuration of a molding system.
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18. The conbi nati on of the nol ding machi ne controller
and associ ated nenory of claim 15, wherein the
wonp®moueom pressure information is stored in thReTfARmS/001461
of a predefined pressure drop nodel for at |east one
19 .cifd gurembiigyetgfora fl ditde systleting maHelrontRaEtiOhler and

assWcithedrohdhsg, Mehidig :Goni ol Lefe.and, aggockRl@dne controller
menory of clai'm 15, wherein the machine controller

exexeaEE S eV RIER EORBRARYE CBGAOL0I 1T nt# R Bt PBNn EPp 1nJection and
holldn] i€, and hol d cycles. 20. The conbi nation of the
nmol di ng machi ne control |l er and associ ated nenory of
clai m 15, wherein the nmachine controller applies an
20 .oviefe presshire ttiltat  efsurdse t hatldihey appdlethe| agntroller and
ressur s_an L ant ane j ec n_pr r
oo S URLE BUGRE0S ol JOBINL A1E ARSI LRSRY Soptrotior
appdriefer abl yovRy EReS U 109 arknieds pebpér apry applied clamp

prer&rlff‘fé r@Bﬁcx?&ﬂ.l"tan’zO/ﬂnstantaneous injection pressure by no more
than 50%, preferably no more than 20%, more preferably no more

than 10% and most preferably no more than about 2%.



