WO 01/ 23158 PCT/ AU00101160 1 | MPROVEMENTS RELATI NG TO COCLI NG OF MOLDS
TECHNI CAL FI ELD. This invention relates to cooling of nolds. Such nolds can

i ncl ude Wobss1ef a type useful for nolding of material $c@faBod e S
including injection nolding of plastics materials. BACKGROUND ART There has

previ ously been described in a previous Patent Application, an arrangenent
in which there is a chanber withinla nold which is partially filled with a
liquid and a remai nder of the chanber is filled substantially only with the
vapour of 10 the liquid. There is arranged a condensi ng arrangenent )

posi ti oned IMFRQVEMENES RELATIHNG dQ FOQEMNG IQMIMPLPE rel ation to a source

of heat within the chanber so as to cool and condense thereby vapour
formed as %Mersion fromthe liquid fromthe source of heat.
15 This arr ] —pgeen found to have significant advantages in
keeping tenperatures of portions of the nold at relatively simlar S

t enper at ur ddisipventiondelatagite ceolipgdf pwldss of the nol d that are used for
defining the shape of a nolded article and are required to be cooled from

time to ti ist.in the | c _use he,. __Such [rangemnent
can kee t@chﬁpﬁagfgé'q‘?&dg rﬂgﬁ%’ﬁ#rqﬁygﬁ&sg@Lfﬁr ﬁ?@'ﬁhﬁ@?@fﬁf g?gfﬂgugh its
usage cgcl dacludipginjectiormoldingtef plastiosmaaerialer ed has been that the head of any
liquid within the, chanber causes the liquid at a deepest point within a
body of th é ' da nplicitly under a higher pressure and therefore
the liquid will "boil"™ at a higher tenperature than the
liquid at |esser depth. This then will result in 25 tenperature differences
where it wditese bas peaviquslyiGeenideseribad in & pravieys Retest Applicggon,|afr ge. General |y’
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There is arranged a condensing arrangement positioned above a level of liquid in -
the chamber in relation to a source of heat within the chamber so as to cool and
condense thereby vapour formed as a result of conversion from the liquid from the
source of heat. '

15 This arrangement has been found to have significant advantages in keeping
temperatures of portions of the mold at refatively similar temperatures and
therefore those parts of the mold that are used for defining the shape of a moided
article and are required to be cooled from time to time to assist in the cyclic use of
the mold. Such an arrangement can keep the mold at a more uniform and even

20 temperature through its usage cycles.

One of the problems encountered has been that the head of any liquid within the-
.chamber causes the liquid at a deepest point within a body of the liquid 1 be-
implicitly under a higher pressure and therefore the liquid at greater depth will *boil"
at a higher temperature than the liquid at lesser depth. This then will result in

25 temperature differences where it would be better if these differences were not so
large. '

Generally it is an object of this invention to provide improvements to assist in
keeping more uniform temperatures in a mold using this general concept or at the
least providing the public with a useful improvement in relation to molds.



2 DI SCLOSURE OF THE INVENTION I n one formof this invention there is
proposed a nold which includes an arrangenent to assist in controlling of
a tenperwbwigses the nold including at |east one cl osedicAmmrbase within the
nol d, the chanber being only partially filled with 5 liquid and a remai nder
of the chanber bei ng filled wth substantially only vapour of the liquid
within the chanber, at |east a portz on of the chamber being positioned to

transmt hqg@dumagtgpggggqNMﬂt|ggp of the nold into liquid within the
chanber, an condensi ng nmeans by reason of heat exchange to effect
condensat i f .V char acterized in
that the | 0‘839'8 f?fgp‘g“f“&*r\é’&hpéwg%d @E@%g@)a&&@vﬂ&b %‘8@%% ™ the chanber in
such a way artangement toiageisidn epntrollisg ofi psemperatuesiof the moldiippluding Bblepst) d at
d:cf}‘er eng M@éﬁ@d\/uh hiafrber Wikin SRS, the'dhaﬁib%fbénﬁ@@ﬁlytﬁaﬁla]yfﬁ[l&hﬁm’g hei %hﬁns)
0 i qui chj eve n voir wW.thin chanber
o b 90, R il e et 6300 008 vt SRRy o b BF ©12"
prefer ence the liguid avithisrthe charobenat ldastiagpastion ofdheybhamberdeingpasitioned o havi ng
the 1iqui Qrd?ﬁhgﬁeﬁ%m%q%@’éte@ lééa’tubﬁﬁﬁhgl?rﬁﬁidm?dn mﬁﬁﬁuﬁtr%'bhh 8f, aﬁ&lzlf face of

,Mu

th hanb above a er. In
br o o1 once. CUORRSISY MERASBY (RASONS! APRIRICBHRBSG SHRPLORIBNSRIN AL ¥ havi ng a
passageway withirhtheaiambér, theemobiddpeing charactesizedimtbal dvealiquidhis meranged, ifl et  at

least 4g ke %@&%B%Wﬂfe%hﬁ%\é?m%u’&ﬁ%%v R&lthb ﬁﬁlﬁh v&ﬂfb Uigtfiotelyn € he

chanber . In pr ef er ernative ere heil g ts are achi eved
by havi ng tﬁéeaq |Qﬁ§?3’e¥€ﬁ‘t£{1eé@tﬁ9ﬁ' @\)’P”H’@F‘i‘ﬁcgﬁ Bf-ve V\/nereby to effect a

foam ng. In one formof this invention this is achieved by having a liquid

whi ch i's ao\ﬁﬁﬁ&@@h@ﬁtﬂe‘)@ﬁé@w Hé“@nt’s'ﬁﬁu@d éﬁ%cﬁ%bg%biﬁaé‘hﬁ i) |B£$t~°dn@9 di scovery

Is that in o i qui d arranged
to foam as "eRRVPF ¥ithia the champer w%géett@@ e rqseglerrtb@lngahqvea BA@™ rising
as foam condfaherchegnberpour of the liquid to significantly extend the liquid
as a film through the chanber. This then coats the walls of the chanber

W th Iiguid. This has a result of Wl.atting| and keeping wetted the inner
surfacds ofinpreferenesssan aligrnative tbe sifierent Sisights.ase aghieved;by baving thee chanber

so that i niqur teing dgiied s alturiate SHMCABNGH@ S FRePST{ALGRIHR CHeMber

and above a base level of liquid within the chamber.

In preference as an alternative the different heights are achieved by having a
passageway with some of the liquid in the passageway where an inlet at least to
20 the passageway is above a base upper level of liquid in the chamber.

In preference as an alternative the different heights are achieved by having the
liquid selected or having an additive whereby to effect a foaming.

In one form of this invention this is achieved by having a liquid which is adapted to
foam during use of the moid.

25  Asurprising discovery is that in one of the alternative approaches by having the
liquid arranged to foam as the liquid is being caused to boil results in the liquid rising
as foam containing vapour of the liquid to significantly extend the liquid as a film
through the chamber. This then coats the walls of the chamber with liquid.

This has a result of wetting and keeping wetted the inner surfaces of the chamber
30 above any base level of liquid in the chamber so that implicitly the height of the




3 liquid being only a filmadhering to the surface of the wall of the
chanmber will not reflect any substantial head. In preference in this

exanpl e tygolhfkd d is predomnantly water and the foam ng. agent Jjs a
surfactant. 5 In trials conducted so far, the results havé'indicated a

significant inprovenent in the use of water to maintain uniformty of
tenperature especially when the temderature is relatively |ow such as

t enper at ur egql;i inCh Bl : gemé were to be
a signifi caﬂ'?hlﬁgggﬁoc%ﬁlﬁ\%@g{ré{qlﬁ’ﬂ&ﬁgs\%{ er at a#v%{l)@ﬁg%cia%mp%ﬂz;ﬁ ﬁ%tad S
under the ad@fiect amssubsianialie@dor the head of water and will "boil" at a
hi gher 10 tenperature which can be higher than that which is ideal in sone

cases or u ' Ny al for the
quantity of W@Ef"g@%ﬁ%e etg@ie%&?lﬁfg t@%g@%P @ﬁ‘g"’hﬁﬁﬁﬁ‘m‘gr ané]&véﬁgqupvgf orma
base quant i {Agewkis asiAdANto be reduced from what had previously been
considered to be necessary. This then allows for the chanber to be of 15

bst ant L al | ' | t abl v _hei,ng. a. d of liquid wth h
hor ot nath Tl bobhiod bo t 3hE Ui haiboledl Bl E R imblovembtiiamg o °°
di fference &se@hwater in maintain pnifgrmity pbiemnperaturetespeciallyowingrathedernperairer at a
bot t om of t hereivEly Ww BBIEES tempepdtBred TR thRiVIGHity 28R Feeimérﬁigida%. ¢ fferent
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sdteadi qui d
into a pasidngeier therddjionalpressusd ofithe headhofweatehand wil) "obiltrane higher wher e

sur facel 6 enérrgre wiieh birfib Aighithah Mlafhith RdedliH &irhe BaRS3PE of |1 qui d
t hereunto. Such ag!Ff.f eﬁﬁrcan be alternatively described as a situation
where a vapb’ﬂ?cqe CBONFTESSSSs | n a further formin preference there are

provi ded neans to hold sone of the liquid in a reservoir which is,
therefore, RistREH S186 bildWs 10f i dubity bR SIBARE tHe' nd the
quantity of i dé{ﬂ?l n_the char}gﬁgfr) ;%r ov{fnglmri%‘H a f}eg% c(l)'l%lhﬁeaﬁi d, o’ﬁ waise for
di recting animaYPiE abage Auanttyphiauidia bejreducedrarg what badprgviosly e condui t s
into placebeemcotsidered tb be hecessary. Obis then alicws for the chdmispritslbdpf r eason of
vapour {9ck sysRaftafeésth Wtholbhde/irevialy BeihgA¥NaYF hGld with such height

that there will be caused an unacceptable boiling temperature difference of water at -

a top of a body of water as compared to water at a bottomn of the body of water.

There are other forms of achieving different heights of liquid within the chamber

‘which will be further expounded. '

20  Inpreference there is in the chamber, means to effect passage of liquid into a
passage forming a part of the chamber having dimensions where surface tension of
the liquid would otherwise inhibit passage of liquid thereunto.

Such an effect can be alternatively described as a situation where a vapour lock
oceurs.

25  Inafurther form in preference there are provided means to hold some of the liguid
in & reservoir which is, therefore, in conjunction with the size and shape of the
chamber and the quantity of liquid in the chamber, providing a head of liquid for use
for directing a stream or other flow of the liquid through one or more conduits into
places which would otherwise be inaccessible to liquid by reason of vapour lock

30 occuning.




4 In a further arrangenent there is provided a substantially upright

conduit with a lower: inlet and an upper outlet and a heat source adjacent

a part Qfosialssconduit, and a neans to hold any |iquiglctitbssiiéenr ough the

.conduit by boiling of liquid effecting a percolator type effect, at a

hei ght above a normally existing upper level of liquid in 5 the chanber.

The addition of a foam ng agent ha$ the advantage that once boiling occurs
e

.anywher e Wit hi ek CLLL j ﬁ;}gg : ' i LCcit in
t he foam Wlhf‘ Plfu’}‘#ﬁeéglg{r%ahyé exéthet%%ér nﬁ%%%ég%twgﬁr{{gﬁﬁ?%ggﬁuﬁe c gfrber and
t her eby carfigt andean unpir putighandha heat spuiceadiacant 3 RAheF st cenduh ad &i ng t he
f oam bubbl efeanisito hbld.anif(hqﬂiheiﬁeﬂ]ﬂﬁ?ml thelconduiitby bﬂilingft@f hejuid bfiécting acar r'i ed on
the foamc e : il N the
chanber - ( whCRDY FPe SEH ) 2 3 ioy8 Wlithinking Safing, et foveREn F | 12
t echni gde Bﬁﬁ@m%d. What we can have then is a relatively small anmount of
water with a relatively small anmount of foam ng agent such as a surfactant

at : : Ui oGt is th
atbst ant ; ai T 3cEiB0 ohj¢2iihe Agert b v AckanBR R biio bl dbsui= [ “oniy
occur when anfwherewiiaindhe fiquidthis foanyand thei water-asseim isplisitdn thesfoamtwit h wi | |

i St 1 g i O B B B e 00 ¢ hat
it m gh? a {én&cﬂ{r@Sf\gg%l'ewagggn%ng@pﬁorn&j@d}p&fg%rﬁtbgbgleﬁ]thﬁIi% total vol unme
of the chanber, then with appropriate design of the chanber, the maxi num

hei ght1gf Vﬁie?ihg&?cél u@nﬁt?%fﬁﬁl@ﬂ%_f isCaficanAE foafPEan BEBkY. EWeed. (This
then form nﬂ'{aﬂ ase..eVﬁ. af . 1 qui d, V\thhlIEn thi ﬁhﬁp@gr‘) Ié hats bejp f ound
in practi c &MY él?u'ﬁé‘ng‘f%fh'@f @ chaiper dyhien wiibisually be waten), il | ous
for a si gnibeisuffitient becatseoh thertechréqupibeing ugedf wat er necessary for the
purpose 25 of holding a nore uniformtenperature within the nold or other
nold. On the other hand, it allows for |arge and complex nolds to be

desi gned wWWRABCAILEVE INenss Agelativets Snall BmHa A water Wb A getively SR woul d
nor mal | y namaqunboi fdemingaggnisuch as af surfactantdppromiateniy dréayeifoam.Recal | i ng t hat
a significant advantage of the arrangenent described is that it is now 30
.easier%éo \r@{tntai n a vvoreklng temperature of all parts of the nold within a

sel ect h wates Relgg dhe liguich ifiairs thep subsigntially semoveshiremdheglesedii 1 f er ent
parts of t lvhambbr then boiling will only occur when the temperature of the water is raised

above that which will cause a boiling of the water within the defined vapour
pressure then existing within the chamber.

If the quantity of water is very small so that it might amount only to perhaps a small

20  percentage of the total volume of the chamber, then with appropriate design of the
chamber, the maximum height of water within the chamber can be kept very small
indeed. (This then forming a base level of liquid within the chamber.)

It has heen found in practice therefore that using the feature of a foaming agent,
allows for a significant reduction in the quantity of water necessary for the purpose

25  of holding a more uniform temperature within the mold or other mold. On the other
hand, it allows for large and complex molds to be designed with shapes including a
cooling chamber or chambers that would normally not provide ready access for
such cooling liquid.

Recalling that a significant advantage of the arrangement described is that it is now
30 easier to maintain a working temperature of all parts of the mold within a selected
variation over a working cycle of operation and over different parts of the mold it




WO 01/ 23158 PCT/ AUCO 01160 5 becones possi ble now to design nolds where
cool i ng techni ques which were previously avail able would not have kept the
t enper at i Lhin an acceptable or at |east a preferpggpaiidfisoOf

t enper at ul{'&éill Jﬂs can assist with reduced cycle tines ?g/r a nol di ng
process. Furthernore, this effectively elimnates corrosion fromany 5
oxidation in the cooling chanber. THe reason corrosion will be elimn nated

is that a cl,osed ch . | qul : where this.
has had oxyg%q?op'@%lﬂ%ggﬂeaqﬂw @a@%ﬁo’ﬁgfdgﬁg'sek%ﬁ#w@g&&e@ﬁgﬁ %g'rll %rre t her nor e,
wi |l not havwedeysjy available weuld npihavedephtheerapgratuses wthin anaeseRtablgor a; r
fromthe spaggas hprdlefrdifranfie 6hiempanturabOVhis che asdistwith requoeld cydie tiese

features of ,sone | ds_nm leet | | .. | . | Q} ai ni ng
cont i nui ng. 1PPERIPORY Beeye,  Eher e B ke oz ERaSistefhe’ Cace
wher e t h§ choxidation irsthe goolirigahamdey | ong and narrow conduit shape noti ng
that the word "conduit” neans entry into but does not necessarily nean
passage to where el se, 15 In such a.cas t he, surf.ace .t ensi of the
" qui d such He igazen Sarpsioniviy e pitigater s i plosh S 'Lﬁkﬁqﬂﬁay i npede
cont i nui ng diguiskts befused galydviiere this has bachgxygen remayed, @t lsagt tetasubsiantials a

si tuati on whgke: andAHErmbRE Wilkidi Babe BRYGeRLAVAIIANIS By Fedieh of suteiadi nal v,
there is proposed that th

re be ans t ther ljquid wthin the chanber
but at a hei’§MOVAig§Rifropy ﬁ%ﬁ%ﬁ?’?’ﬁ%@]é’i‘ af‘ﬂ?bgﬁ eé‘ﬂH‘Hd?‘feli'shape and 20
means to effect through an injector conduit, a supply of such liquid

h h,th WAl it g . e :
throughypne Sdrﬁ# ge%{ttgé% ?%Ee @gldgtrﬁa\)}e t &éﬁﬁ%‘é&dlﬁﬁpﬁs&ﬁﬁw ih hfﬁintéihfn@n?gnen-t.

for obtarning I C q e entrance to t conduit 18
have a resercpptipuingliquid access for eBONIPYMPSES for condensing of any vapour
wi thin the chanber and then have a conduit extending fromsuch a reservoir

25 down i nt G el rm.lé;r' ' Atasd I whi ch the
liquid thenow{]ﬁwhﬁﬁ/gv&%{ca%%a eéglgp?e-'%ﬂllbgg uporr?ﬁtﬁﬁéemgengﬁgf |§ui d and the
si ze of t he copdeitshape\noting hat theaverd segndyitr mearsentty MR AORSMCthave t hen any
nunber of copRdessarily mean passabetorahywisereelise. i nj ector conduits as required, .
such a reservoir is arranged so as to be a relatively shallow reservoir
which will quickly overflowin normal operations so as to 30 return nost
of the 1§quildisuchacasgvibe spdaceigpsion of the liquid such as water in relation to the

surface of the chamber may impede continuing access of liquid into the conduit

shape or in other words a situation where a vapour lock effect may otherwise result.

Accordingly, there is proposed that there be means to gather liquid within the
chamber but at a height higher than an entry position into the conduit shape and

20 means to effect through an injector conduit, a supply of such liquid through the
injector conduit into the conduit shape.

A further arrangement for obtaining liquid at a head above the entrance to the
conduit is to have a reservoir beneath an area providing for condensing of any
vapour within the chamber and then have a conduit extending from such a reservoir

25  down into the injector conduit which has an aperture through which the liquid then will
flow at a rate depending upon the head of liquid and the size of the conduit.

With such a reservoir created, which can have then any number of conduits feeding

from this into injector conduits as required, such a reservoir is arranged so astobe a

relatively shallow reservoir which will quickly overflow in normal operations so as to
30 return most of the liquid to a lower reservoir.




WO 01/ 23158 PCT/ AU00/ 01160 6 In an alternative arrangenent, in preference
there is provided a.conduit which nonetheless forns a part of the cl osed
chanber which has an inlet at a lower position within the chanmber such
that thiYOOYR¥8 i1 be below a normal liquid |evel PtCrTr’#P“PﬁE‘%hanber,
and an upper outlet which wll direct liquid into a holding 5 reservoir of
the type previously described for ngeding conduits to eventually feed

_injector condur ts Furt her then, re ovr deg acent vicinity
to this ver E‘rat‘}é#teﬁ’@ﬁ‘éﬁr?’fangém%r‘ﬂ)%" Fec‘%' Pd%pre? 8@1?&8“@'{“ E‘Sti‘ targeted to
any mat er i atonetticless forirs avgart ofdiae cioselmhamber Whichihas\anyinletatetiower t he heat can

be_pr ovi dehddiin'fih the BlrhbGUbh kAT il I8 &lnornifichleAae coi! to a

conduit connecte junct if

addi ti onal Wiltin therchamier, gnd an LRRgY; quélgt Wh‘icﬁ wil directdiguigintp @dwlding a specific

nol d.  Hgweweservoirohitiitgpe prevividilytdesoabed orfecsiing condultd to efdmedlly\iéédi n t he
condui t theﬁﬁng ﬁ%dhﬁto effect a boiling of the liquid within the conduit
and the red quid in the 15 manner of a percolator is then lifted
by the rising vapour fromthe inlet through to the outlet. In a further

preferred ﬂrdrﬂh@zgﬂiéﬁnheretrélﬁroﬂ/ﬂé&'iﬁ an édjéé‘é?ﬁ wmﬂywh@%maar coRduipla More  dans
or reservolrs h are

arranged t'Be'&%% t@cqm\f'ﬂ%als?ldfﬁ?(?% 6?%%%%9 trt)gny m?éef!?ﬂ}"ffﬁa%e%gw i1ing" of

the |iquid damduihe chanber 20 either by reason of rapid transition to vapour
effects causi ng substantial ebullition and therefore inplicit lifting of

the |i h ht de te h

ai'rect Sl BRI s ne b pe rrOvpel etV FioSosri FEFAT S BeMGHI g |
prefer ence rasistanté aait to @rcontivif canmiectgd 4oya hot watdr slipply: i This is & useks adjundtr s or
dams. 25 Fgf%ﬁﬁfoggflm%f{iﬁﬁfﬁ‘é@?mreﬁﬁn% J@Ufﬂﬁﬁﬁ&sco?a Ecifid [aged to overflow

as they ar Iquid an I's cascading e ect can ensure
that each of the reservoir and dans are kept to only a selected | evel and

t her ef or e hdaeyer,asithusueh an cidtitiena heatesounss, theasfiecwithiathervehdyit iherdfdrer ange of
t enper at ur reservoir

t emper at ut &8 iiaha BRINJIE the f&blh&'w}fﬁrh 'thebtgﬂl?'#igﬁ"hﬁﬂh% re&rrt%pafrgsraﬁﬁﬁ\ ol EServol
inner hall WBanperota percolator Is then lited by the rising vapour from the inlet through tothe

outlet.

In a further preferred arrangement, the result is achieved by having one or more
dams or reservoirs which hold a limited amount of the liquid and which are arranged
to collect the liquid from time to time during the "boiling" of the liquid in the chamber

20  either by reason of rapid transition to vapour effects causing substantial ebullition
and therefore implicit lifting of the liquid to appropriate heights, or by reason of
condensate being directed to one or more of the dams or reservoirs.

There can be also in preference a combination of foaming agent and distributed
reservoirs or dams.

25  Further, the reservoir or dam or dams can be arranged to overfiow as they are filled
with the liquid and this cascading effect can ensure that each of the reservoir and
dams are kept to only a selected level and therefore head pressure and therefore
maintain a reasonably small range of temperatures at which the liquid will boil within
any selected reservoir or dam.

30 Inafurther development, a surface material is applied to an inner wall of the
chamber above a base level of liquid in the chamber, which surface material will



chanber above a base level of liquid in the chanber, which surface materi al ;
w il WO 01/23158 PCT/ AUOCO 01160 7 assist in retention.of liquid in close i
vicinity wooifsssval | providing thereby a further effecpcyavbmoigdet for the
liquid. In one exanple, at |east sone parts of the inner surface of the

chanber are coated wth a material so that surface tension inplicit

between the liquid and the materi al Will 5 assist in continui ng retention

of the |i quigkspgmiraehtiétf ligBidin cloBe VibRiEIARS Wall pfdvitig t_hérébP%finﬁiem of a :
nunber of shq_{t .strar}iﬁ 9 El bre are attached end on in close vicinity one

to the ot herSeCHye RRIMIOANR MUY ™ hat 11 quid which reaches any such

sel ected area thus treated, will be held to be of greater depth and

:hleref ore agh oﬁ% gﬁaﬁl %?éﬁéaét?éﬁié‘t%rt_sﬂih& iﬁﬁ@gugéé@m?hé @lﬁ?rﬁbeﬂ'@éi?@éted .
ol erance in, erres ate of ligquid needed to kee surface.wet. In
ot her wor ds. Wit Maligal0 et SLifhed fensiod Mo BEREn M b e e FidterPml
snoot h s@r f aassistindoaiifuing reteatiart oftike guidagainst theawalle i n any repl acenent of
liquid that m ght be being used. The repl eni shnent of |iquid nechani sm can

be variously a flow from yapgur, bei condensed above_.the sel ected area
and t her ef or'8 OEQQIS?'HB{% o%d'gﬁer{ﬁm&f?gg”‘t"ﬁgerfg sﬁﬁ)rggt,raq qfhﬂret?ée @&?é"@g by

spl at t eri ng and oxyin alpsa yichity oneltothe ethewito thersurfaee shiitabliqujd which temchége subj ect
to replenis S| | i ' ni shrment

si npl 5 by erb}ith19 {%{ugﬁ%el%fétﬁdd@ﬁe Jo?ﬁtg]ﬁgg{eidqm"?m?ﬁet r?%f%% agiéfderfﬁ ﬁg'lét?i on. In

|
preference ttheBoryagt as @ graaler fesenyet flis thanalews ﬁat%t&'eﬁgri?@ k3id to
reside 10 a refiedhtrateost liguiddicededfo kBepihe surfavetwsti bl othixewerds)the amioainiofc| osed

chamber usi ng, B will%%tﬁéeﬁggbﬁqi wi ?tsg{()@r?eﬂ?%tﬁa[icﬁ gﬂcsi tai??\g grfee‘?%%reﬁﬂéfea“ ster

of heat, characterised | le ) i ur e chanber.
has at t achedolerasceimanyfeplasement o figdid that mightbe baing used. assist in retention
of the liquid in the adjacent vicinity of a target surface of the wall of

th hanber . ik haHig, .

t oam ng agertelrePeRAREReciolidned i tah BEousig 2 foll RORVEREREIAGS ¢
added are a dondemsegiahoneitke seiacipd graaandthaigioresepping or pawdRg evertheocess so
that t hesr esHped; it cah beasaubed By splhtidringdt spragingdon delvicasdwithin the dhlimbes itr f ace

of the chanep ol i ARt SRARhmbHPby iRy fobiEbPH calbb 8ijebito” P! eni shed wi th

wat er from ) ) ) . )
replenishment simply by ebullient action of the liquid during any boiling action.

In preference then in a further form the invention then could be said to reside ina -
mold for molding of plastics material where there is a closed chamber using the heat

20  transfer system described to effect a transfer of heat, characterised in that at least
some of the surface of the chamber has attached thereto further material or materials
to assist in retention of the liquid in the adjacent vicinity of a target surface of the wall
of the chamber.

In preference, the liquid is water.

25 Inpreference the foaming agent is a foam causing surfactant.
In preference, the materials added are a flock which is adhered by an appropriate
adhesion process so that the respective particles of flock are secured end on to the

surface of the chamber.

In preference, the thus treated surface is replenished with water from time to time
30 during an operation of the mold by liquid being supplied from above.




30 during an operation of the nold by liquid being supplied fromabove. WO
01/ 23158 PCT/ AUOCQO 01160.- 8 I n another exanple, replenishnent is effected by
f oam cayg) fid mof the liquid to pass across the sel Sfodiks ace area
wet ti ngl{???gzatl#er eby. In another formof this in'ventiorll)%ﬁﬁs can be said to
reside in the nethod of effecting heat transfer within a closed chanber
for the purposes described where tlBe 5 nethod includes having within the
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t he sphOe wiffebi retention ofthetiguid by Lisé of surfage termiooof thdlipdd.i s a | eak reduci ng
or renoving the evacuated state of the space, then this is a status that

needs to be_ 20 rapi dl$/ and reli ablggg di scerni bl e by an operator. | have
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passageway s\%ﬂﬁﬁﬂa@%ﬁ Sg’q@?'éﬂm%gg?‘fer@tb%r%@e‘fﬁ%'%tﬁgﬁlggﬁhﬁ tthaé\fgﬁ?fﬁt i on status
within the chanber exists, to a second |evel where the degree of
evacuat i on Ond probleihRith such an arrangement is that, because it relies upon an evacuation

of the space within the chamber, if for any reason, there is a leak reducing or

removing the evacuated state of the space, then this is a status that needs to be

20 rapidly and reliably discernible by an operator.

I have discovered a very reliable and economic arrangement by which such status
can be readily determined.

In preference there is further proposed that there be a passageway connecting with
the liquid in the chamber which is closed at an upper end and which has at least a

25  portion which can be seen through to the extent that any liquid level within the
passageway can be externally determined, and the position of the passageway
including its entry and its closed upper end, is such that a level of liquid within the
passageway will change from a first level where a first evacuation status within the
chamber exists, to a second level where the degree of evacuation within the

30 chamber is less than the first said evacuation status.




30 chanber is less than the first said evacuation status. WO 01/23158
PCT/ AU00101160 9 in effect then, it is proposed that there be a "sight

gl ass" alyh@usdisg tS purpose is to indicate a state of Qwpawdisi9e and not
to indicate directly at |least, any |level of water. or other liquid within-

t he chanber. The advantage of the invention arises in so far that when the
space within the 5 chanber is evacufted, this will result in an equival ent

dr awdown of | L&u] e |1 OSHR .
evacuati on 4 é%g‘négrﬁgﬁﬁ%%rd qp%tttﬁ%ﬁg?%%&erﬁaﬁgaever,y'gttlﬁgéﬁ@/lo%?&é?so t hen
reflect in fngicatanatets ofipvaciatinn and Rat fejindicate disaclly ghlrast, amuleve|of watge| of

wat er or  obhethet licuid within the chamberappropriately rise. 10 There can be then
any appropriate further detector of such liquid level so as to provide an

automat ed warni ng or otherw se. However, by use of the very sinple and
ulti mately Tbeiadwadageef tae invertionrariaay brasfar thatwhen the gpace witidthgecones a

much i nps ov eHarhértis Buaduiatbd, this Wil vésultin A edivdléritdravidowrsdfdiguial Ievel witiein .
evacuation. .15 BRlCFPFa\%%Sml PTI ON OF THE DRAW NGS For a better understandi ng

of this invaM G PYWR%w be described with reference to preferred
enbodi nents which shall now be described sone with the assi stance of

drawi ngs Wheyigire theenehstich dfthéymBiRY chafttier Iscomsbimideti hod@iér, HiOWH akect i on of

one part of ja 20.plastics i.njectio L d i ' [ C r

accordi ng t epEfledin %%86? vyl{huﬁhgfﬁlo%eg%éé@e@&g%@dé@%@&%l@?%@iobart
used in a f othendquid willthen appropriatelymiseon, Figure 3 is a cross sectional
view along the lines 4-4 in Figure 4 of a second enbodinent, Figure 4 is a

cross sectignal view of a second. odi nent 25 Fiqure .5 is a cross
CeorTonl " Thete dan e Ben Ank AsoRils hhet pasdies ok Ak ievel 8o B Fr qur e 6
is a cross gpevidecan adtomatedrwarningal othemwise. according to a fourth enbodi nent
whi ch shows a visual indicator of evacuation status of a chanber.

However, by use of the very simple and ultimately reliable use of the arrangement
described, it now becomes a much improved system with the ability to monitor the
status of the evacuation.

15 BRIEF DESCRIPTION OF TH A S

For a better understanding of this invention it will now be described with reference
to preferred embodiments which shall now be described some with the assistance
of drawings wherein:

Figure 1 is a perspective view with part cross section of one part of a
20 plastics injection mold including an inner chamber according to a first embodiment,

Figure 2 is a cross section of a part used in a further form of the invention,

Figure 3 is a cross sectional view along the lines 4-4 in Figure 4 of a second
embodiment,

Figure 4 is a cross sectional view of a second embodiment,

25 Figure 5 is a cross section of a third embodiment, and




BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Now referring in detail to the
drawings and in particular Figure 1 there is shown here 5 one part or half
of a pl axdéigdsgaterial injection nmold 1 where this onepontiomdiiéohe nol d
has a quite arbitrarily chosen shape with a pin 2 extending froma mddle
of the nolding shape 3. Anold tgo be fully operational will have a further
part (which is not shown) form néq n this case a femal e recei ving shape

whi ch further pa hre/sislaé?assesectuéﬁoﬂéﬁmﬁé@éwmomml@tdgadaw?uﬁrgh ?n i o
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t t h
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and to have water inserted therein and air renoved. The extent of renoval
of air (whiggsy m@bﬁ@ﬁmhﬁvm@i@%?drm IPJMEN’i'lea vacuum punp (not
shown) to closable ou rough a wa the nold) such that 15
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however, snohstdivey forming inithis case afesmlidreceivimg\shdpe wblnbdmrtimpaﬁ wilthieyewat er
b ith
eing mtrﬂég&@ﬁera&wcaﬂi IEDRPEN aftaRierte ol ridifod YRRITARMAB salg € L her

case the procedyre to re uce di ssolved gases has the a antage that
the wat®r @SHS Rafbst anti al | y W thout oxygen when in the closed area of
the 25 chanber and therefore deterioration of any netal surface by reason

of oxi dati it thishrgh pe{rl“ﬁ{e}m q‘feéeqjé‘?%%xhpﬁrr E"vﬂ?ésﬂ i%{x%ﬁﬁéﬁ 10 & dodetildiido Sy St ens

wi || now not occur a“source of oxygen. In this
enbodi nent | aﬁemrl'”ﬁ?ﬁﬁﬁfheﬁ‘"@f‘ RBGBARd detergent is added to the water,
t he quantlty belng dependent on the actual detergent being used but

[Ty i | d th
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the Trpsle Khbdtastiallall bf the afrieaMAEd@b/tRa ity theTapsktQf thelikRid id the

chamber substantially fills ény remaining chamber area. The liquid which is water in
a preferred embodiment is first treated so that substantially all dissoived gases
have been removed by, for instance, vigorously boiling the water at standard
atmospheric pressure prior to insertion into the chamber 1. If a vacuum pump is

20 used to evacuate air however, such dissolved air can also be removed
subsequent to the water being introduced into the chamber 4 by use of the
vacuum pump.

In either case the procedure to reduce dissolved gases has the added advantage
that the water will be substantially without oxygen when in the closed area of the

25  chamber and therefore deterioration of any metal surface by reason of oxidation
(e.g. rust) which will ordinarily occur in existing systems will now not occur in so far
that there is not a source of oxygen.

In this embodiment, a small quantity of household detergent is added to the water,
the quantity being dependent on the actual detergent being used but generally is a
30  quantity that will result in adequate foaming under the mold operating conditions. In
the case of experiments so far, 1% by volume of household detergent (one
example being a domestic detergent sold under the Trade Mark of Morning Fresh




by the conpany Cussons Pty Ltd ACN 004 164 827 in Australia) has been

added to the water. Alternative foam ng agents can be used. In order to
reduce tewpan/ailsge differentials it has been found that pciri/aaeeemaex i ty of
water is held with the sane head height, then the tenperature, in these
reduced 5 pressure circunstances, ﬁt which the water will boil wll depend
on the level or nore accurately t eldepth within any water at which
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boiling tenperature. Use ofq f oa hen al %\NS f or ,most o& t he, suyr.faces
dof i ni ng t hethoHaljRpther Fases.a seaaller range Say Be gpgulpd AR] crB ReRtbBIRE © 25
Further in fnventien 4nd thepriheiplea espaudedw The actyhl tBmperatbrei diffqrerdet requissti
i medi afsfl ycaﬁBE%‘é’tdBﬁéﬁeféﬂJWdﬁ phich is arranged to be kept cool by
roug e Pea

cool ing water passing t t exchanger 6 and therefore effecting
condensation of vapour rising in the chanber 4. The condensate is directed
into the tr@ydlavingdinswater faam, thistiehdas theresulbofeffediively lifing idavimvwatesi de of
the ol d Pags edohd' i TidldhIY nher o drgtd cheni ol Atyldhol R 9ot )
However, a furtnher Rer,é:o at or arr n)?e;ﬁer]{eu |§ al Sﬁ In place to feed water
into the tPHORRS thenwyill coligpse randopyy atlighey ipvels wiihthe repult thatwatel fiam 5 hot t om
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20  surfaces wet in a way which therefore allows such water to boil at a temperature

established by the fact that the water is surface water without any overlying head to-

change its boiling temperature.

Use of foam then allows for most of the surfaces defining the chamber 4 to be kept
wet by collapsing foam bubbies.

25  Further in Figure 1 this has a shallow trough 5 which is positioned immediately
below heat exchanger 6 which is arranged to be kept cool by cooling water
passing through the heat exchanger 6 and therefore effecting condensation of
vapour rising in the chamber 4. The condensate is directed into the trough 5 and as
it overflows the water will run down the side of the mold part 1 into a main body of

30 liquid (water with detergent).

However, a further percolator arrangement 7 is also in place to feed water into the
trough 5. This has a vertical tube 8 with an inlet 8a at a bottom of the chamber in
order to draw liquid into the tube 8 and an outlet 9 by which to direct lifted water into




order to draw liquid into the tube 8 and an outlet 9 by which to direct
lifted water into |i. WO 01/23158 PCT/ AU00/ 01160 12 the shallow trough 5. A
source Qo peRlissl0 i s arranged al ongside the tube 8 andpkhiatoosidsr ovi ded
-With an electric resistance elenent so the quantity of heat can be easily
controlled and therefore the quantity of liquid that will be lifted with
this arrangenent. The value of hdZ ng a higher level of liquid is that the
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t he passage 11 where small quantities of liquid are squirted into the
narrow passage so as to splash and coat the inner surface of the passage
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will hb@e waterds themadeliverad byenighertievet ofipressurbiout on detiverptigenatet is 20 Here
vwe have t h%[bﬁe&mﬁg cbat B sGHadt2STHEs theH afibive ﬁ}}ée)éffcégﬁﬁgﬁgg% reservoirs 16

and 17 which are fed l'1quid returning from.;p. r.area 19. In

Tt vyt BRPOrRE G len s Tl pa WHN IS Wi SECRRabIe GRS G ¢ hi n ¢ he
chanber. Eaotfiormitgervoir 16 and 17 is shaped so that only a sel ected depth
of water will stay in a respective reservoir and hence keep a tenperature
uniformty. The reservair in each case is 25 defined by walls 20 which are
arr anged tPeéq"ﬁ&;J?\ed}eegt‘?é?lﬁ?tﬁ\'/\?rﬁishf’wg in grgatepdeiRb i Figwe@d  and such that the

overflowng liquid wll flowinto the next reservoir underneath the first

reservpir. ' : i my to
sone. o1 enOipay i Mulhet SiiReS BniHARRIS O rbRBE TR pe BB,
surface  Where however the example is showing just one.

in Figures 3 and 4 the part shown is only one part of a plastics injection mold and a
matching other part or parts will have its or their own temperature distribution
arrangement.

20  Here we have then a chamber 15 which has a plurality of cascading reservoirs 16
and 17 which are fed by liquid returning from the condenser area 19. In this way the
liquid is at different heights above a base level within the chamber. Each reservoir
16 and 17 is shaped so that only a selected depth of water will stay in a respective
reservoir and hence keep a temperature uniformity. The reservoir in each case is

25  defined by walls 20 which are arranged to allow for overflow of the liquid when filled
and such that the overflowing liquid will flow into the next reservoir underneath the
first reservoir. The drawing shows an arrangement where however the water may
to some extent foliow an inward inclination of the wall 20 by reason of surface
tension and therefore be directed as a cascade into the next reservoir beneath the

30 first. As can be seen therefore, the head of liquid in any reservoir is determined by
the height of water in an individual reservoir and as such this can now be
determined by a mold designer appropriate to any application.




tension and therefore be directed as a cascade into the next reservoir
beneath the 30 first. As can be seen therefore, the head of liquid in any
r eser voi rwipo186is€r mi ned by the height of water in an i peirauvdeaheor eservoi r
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5 there is shown an I njec ich has a passageway 41 with an
open top 42 positioned in a chanber 43. There is a narrow nold part 44
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| evel of any liquid 49. 25 Again then there is described an arrangenent
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an open top 42 positioned in a chamber 43. There is a narrow moid part 44 which
is arranged to be fed water through the passageway 41. The opentopisata
height somewhat above the height of the part 44 so that any water in the
passageway will be forced through the passageway to its lowermost outlet 45.

20 By having such an open top 42 with simply violent boiling of the water together
with assisted lifting of the water through a foam assisted action will result in water
splashing into the open top 42 and hence feeding the passageway. The mold 46
is again a part of an plastics injection mold with a condenser 47 located in a space
48 above a base level of any liquid 49.

®,

25  Again then there is described an arrangement where there is distribution of fiquid in
a way that reduces effects of head of water and therefore causing different boiling
temperatures.

Referring to Figure 6, one of the problems with the arrangement described is that if
for some reason the evacuated state of the chamber is compromised e.g. a

30 leakage occurs, then an operator needs to know this so that the mold is not further
operated until the status is corrected. The problem however is how to reliably and
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establish \f@@té}ﬁfwaeﬁeezatbpgﬁﬁgpggsa@@,vmmﬁg clvgagber has occurred and then

take appropriate action. The height of liquid within the cl osed passageway
will be areflection of the evacuation status of the chanber overall. What
has now bedRedpassagavey 2§ inthis cassisieranas-as @ pad of thel raeld @xeeptdhere ivr ot her

nol ds) Wi t eridegidedivithinthe agtinal seHdceai tHeamBRI iraHsparatt Widdweg1ss ghapni f or m
range fglan the height of liquid within the passageway will be visible to an external viewer.

With this arrangement then, the effect previously described will be observable

which is that the level 30 of the liquid will be an indication of the status of evacuation

within the main space of the main chamber 22. If this is changed then this will be

observable to an operator who can then establish whether a leakage into the main
20 chamber has occurred and then take appropriate action.

The height of liquid within the closed passageway will be a reflection of the
evacuation status of the chamber overall.

What has now been described will allow the design of molds (or molds or other
molds) with the ability easily to keep temperatures within a more uniform range than

25  hitherto and the invention described is considered to be of groundbreaking
importance in the art.




25 hitherto and the invention described is considered to be of
groundbreaking inportance in the art. WO 01/23158 PCT/AU00/ 01160 15
CLAIMS  LywohpRkgl Which includes an arrangenment to assi EET}AQ,ng&%{ ol l'ing of
a tenperature of the nold including at | east one closed chanber within the
nol d, the chanber being only partially filled with Iiquid and a remai nder
of the chanber being 5 filled withldubstantially only vapour of ‘the liquid
within the chanber, at least a portion of the chanber being positioned to .
transnit heat from a targeted location of the nold into liquid within the
chanber, an&ledM@Bnsi ng means by reason of heat exchange to effect
condensat i on of vapour within the chanber, the nold being characterized in
that the Iiquid isAanmoldwioh indludessa, araogérentits assisiir eahtiolling bka chanber in 10

such 2 vy idifborklie b il %uq;fnbmﬁmﬁgﬂlea&gémcﬁéépgﬂaﬁﬁam e tEmbRY fhed

different h dlng claim
further chaPH%'F‘BP" being erly prripliv fled withfigpid and afemgider gfth PPH%’“Be'atP%“Qachl eved

by having afilléwii substantiaiieoniovapoot dithe ligiie withinnieechanbedratdedspht om of the

oneof the. SPRBEdY RSt bAh Bhaloeeib 2R bk ntm AiidoRfliodiBo Bl oy
hei ght s ar e thecmplshintg ligyidivéiainihe ph@nberqan@cmengmamﬂané@yaga@nﬁrheat:e -
app'lcatloneﬁﬂ’iéhgéﬁobﬂétﬁboﬁﬁérfsam@ffv barwmmcraﬁibeahﬁémmdbaﬁg level of

liquid within the c Q r.ecedi n clalms
furt her  oharaRETzEtn R bieduic iy BPyiocd) nae dRpeditamiad Ui Yooy

havi ng 10 pasuciyeway thatthe wmﬂbeﬂwlbm@maeaﬁmfth@%amf@wm e an
inlet at | egmhinttfe thEndgssageway i s above a base upper level - of liquid in
the chanber. 5. A nold as in any one of the preceding clains further
characterized in that the different hei ms are achi eved by having the
liquid sel e@ted or Aol agirdhe paecading claine fudher chiayacdterized ircibat the differeénhg. 6. A
mold as in ﬁb@h@&x.&&iab&eﬁcmé@awr@wng%@ Iéa@t éﬂhafhsérbs.r WitﬁM'tﬁ'e CRarhbgtes a

foam ng agent further

char acteri z Mhla]bqtﬁgf o{tﬂg raawn@ggxng agove a%oﬁlom of %he chamber

-
s

15 3. A mold as in either one of the preceding claims further characterized in that
the different heights are achieved by having the liquid being applied as a surface
application onto an inner surface of the chamber and above a base level of liquid
within the chamber. '

4. A mold as in any one of the preceding claims further characterized in that

20 the different heights are achieved by having a passageway with some of the liquid
in the passageway where an inlet at least to the passageway is above a base
upper level of liquid in the chamber.

5. A mold as in any one of the preceding claims further characterized in that
the different heights are achieved by having the liquid selected or having an

25 additive whereby to effect a foaming.

6. A mold as in claim 1 further characterized in that the liquid includes a

foaming agent .
7. A mold as in any one of claims 1or 2 further characterized in that the liquid

is predominantly water and the foaming agent is a surfactant.
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I's predom nantly water and the foam ng agent is a surfactant. [1I1ITIT1IT11]
1111 S WO 01/23158 PCT/ AUCO' 01160 16 8. A nold as in any one of the

pr ecedi further characterised in that there i eway of
.liquid M?@ Ig:h%%ssage formng a part of the chamber hg\%@lﬁg’ﬁrrgﬁy ons
where surface tension of the liquid would otherw se inhi b|t passage of
liquid thereinto. 5 9. A nold as ilr6 any one of the precedi ng clains further
characterized in that . there is east ong resenyol ui in the
cai - chanbdk i oA e AT ke Shies G8EpqiRg A B chareblensedif ity o F
such a r esdhereiis aipassagewayohliquithintha pgbsagefformiog alparf.af the chasweerot her | qui d
in the chalfging dlrﬁenﬁoﬁgxhﬁbraguﬁébe&eus.eﬂsm& ngﬁna WILRFGHEAEsChAbAE furt her

characterized | n %\tﬂ i % here 1's provid substantially verti cal
condui t wi AFSSAGLNAAUAINREINGy an upper outlet and a heat source adjacent
a part of such conduit, and a neans to hold any liquid lifted through the

condui t 5 bySPO'"”?un@ﬂd'dsemrgﬂ{&g&%é&%c?%v Rt Afer YARcREE tha t a

hei ght above a_no er | e .C er.
A ol d as. IErEIRAY Ra%aNs fesepa B gmﬁwmwgfvm 5 °88PR 10 Bad, n ¢ hat
15 there ariquidsanisattachegatoh iquid inguickl aedemvol it [ess tiamthe heighttof stictaliduid ght

hi gher tha 0 a conduit shape and neans to effect
a3l ofﬂ%‘% EI%UIQ 3151}1% cﬂmeQrt

t hrough an i'nj éc Supply of such liquid through the injector
conduit into the conduit shape 12. A nold as in the i medi ately precedi ng

clai mfurthe, chapranbididsiesny ohd dfale pr@b@dm% tlaints fuRBEchaldcidigaemithatan ar ea

Extendtfly AREABRRE AbuBbRRly YRR coblt i afohen Bt SRR .k has
an apert ur oulighandghhet sevrce Rdiacen aingrital suchweanduit, ang smeans tatheldanyendi ng
upon the heggiddified trﬁuuqha?hed:oh&ﬁtﬁy&ﬂnngfofma@id@weamga pér%olal’br WRlecbridgt, N any

e e R T SR AnPE Al ik OB eVeTo S d SRy o1 has an
25 inlet at a lower position within the chanber such that this inlet wll
be bel ow a or mal A meétdiad in mée:hm@dtammpﬂebed.ﬁ@ alﬁih‘?furthéﬂéha?ébtér%ﬂ in P | et
_vx/m ch Y\’Sl | tﬁere%?et mle'aﬁéJ {odga'tﬁ]etr?qwd wtflﬁln(?hé] Chaniber bufat' at a height higher than an

entry position into a conduit shape and means to effect through an injector conduit, a

supply of such liquid through the injector conduit into the conduit shape.

12. A mold as in the immediately preceding claim further characterized in that
there is a reservoir beneath an area providing for condensing of any vapour within

20  the chamber and a conduit extending from such a reservoir down into the injector
conduit which has an aperture through which the liquid then will flow at a rate
depending upon the head of liquid and the size of the conduit.

13. A mold as in any one of the preceding claims further characterized in that
there is provided a conduit which forms a part of the closed chamber which has an

25  inlet at a lower position within the chamber such that this inlet will be below a normal
liquid level within the chamber, and an upper outlet which will direct liquid into a
holding reservoir. "

14. A mold as in the immediately preceding claim further characterized in that
there is provided in an adjacent vicinity to the conduit, a means to provide a source
30 ofheat.
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14. Anmold as in the inmmediately preceding claimfurther characterized in
that there is provided in an adjacent vicinity to the.conduit, a neans to
provi de awpaunsies 30 of heat. | [I1JIHI 1LLIIL LI1J1 111 pciriavodmied. S WO

01/ 23158 PCT/ AUOCO 01160 17 15. A nold as in any one of the preceding
clainms further characterized in that, there is provided at |east one dam or
reservoir which holds a limited amduht of the | iquid and which is arranged

to collect tiwge |iqnifoltiaem anydhd o the precetig clgimisieriier charagtefized ihlreat| i qui d

caust no. sapdiares proviggtée BB B bRRLENGE IRl oS 4 "?Fi."@?{’#*ﬁ%“@fﬁf@%teﬂ ” qui d
t o appropri digeid andiwdtichds asanged to saliashthefiouid irgatiiag to tine dyringithe beiling efo one
or more of theigladh thé chaBSUithe! bbreadén ofrapiltdnsifion b VipbuPsifecf t he

preceding clains further characteri.zed in that..the. reservoir or .dam or
dans ar eg ar °8HY89 s{fteét@ﬁ@ﬁq@mlpggng m&%eémp "ﬁﬁ "«S‘H‘%?E'T?qﬂf@ 10 8BPIOPHR®Y and

t hi s cascadiheighis, foe by reasonof somdensatetbeingdirasted thoness srore of therdamiors ar e
kept to onl y.gogtscct ed level and therefore head pressure and therefore
maintain a reasonably small range of tenperatures at which the liquid wll
boil within that selected reservoir or dam 17. A nold as in any one of

t he precedi ng.cl ai wembldisireanyctre eftheprezeding claimsdurthet Shaactedzedsindipgt! | ed, a
surface mat gl @sehﬂir%?d?ﬂ%ﬁﬁﬂﬁl%geﬁﬁaﬁ 16RRENBN-as ey ﬁerfﬂé@wﬁﬁtHen the

i mredi ately preceding claimturther characteriz i n-t a,taxﬁéﬂ%east sone
parts ol 0t hdiavid aed thigsassading efteqh gan RAFHR thakear assiveln 2#%€al  such
that surf ac&kepitosinyna sefiptted levekaridiherefdre bead pressurerasiditherefoee Fraimaimm‘ | |
assist in L QL t ol I : 20 19. A
moid as i n prondl el BrtRd gl st Mo RRIdIa dolt it 0, 1 | 0
form of a nigelgsteddPSYMYF Or d@Mands of fiber is attached end on in close
vicinity one to the other, to the surface so that liquid which reaches any

such sel ect eﬁ_ ar eal_\tiﬁgg ashil &%of%é QSP&A%QHE%@%&%M%%%@”Mt h and

therefore act as a rer reserve, ) pl'astics
materia15v\/néIFQ,fe!9rﬁ?Dge¢§%’ﬁéﬁ%mf@ﬁarﬂﬂémnezwaﬂﬁﬁgchﬁ@bﬁ'éat transfer system
described to effect a transfer of heat, characterised in

18. A mold as in the immediately preceding claim further characterized in that
at least some parts of the inner surface of the chamber are coated with a material
such that surface tension implicit between the liquid and the material will assist in
continuing retention of the liquid against the wall.

D

20 19 A mold as ih preceding claim 17 further characterized in that flock in the
form of a number of short strands of fiber is attached end on in close vicinity one to
the other, to the surface so that liquid which reaches any such selected area thus
treated, will be held to be of greater depth and therefore act as a greater reserve.

. 20, A mold for molding of plastics material where there is a closed chamber
25 using the heat transfer system described to effect a transfer of heat, characterised in
that at least some of the surface of the chamber has attached thereto further material
or materials to assist in retention of the liquid in the adjacent vicinity of a target
surface of the wall of the chamber.

21. A mold as in the immediately preceding claim further characterized in that
30 theliquid is water.

22. A moid as in the immediately preceding claim further characterized in that
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that at |east sonme of the surface of the chanber has attached thereto
further material or- materials to assist in retention of the liquid in the
adj acentwdbgiﬁgsty of a target surface of the wall of phe/atbaeher. 21. A
.mold as in the imediately preceding claimfurther characterized in that

30 the liquid is water. 22. A nold as in the inmmedi ately preceding claim
further characterized in that C & A V\D 01/ 23158 PCT/ AUCO 01160 18 the
f oam ng ag %qﬁé-h 23. sA mold as in any one of the
precedi ng ?’I%aiibgéw;b q& char gg‘tﬁef?qé@% I n that repl eni shnent is effected
by foam causing filmof the liquid to pass across the selected surface
area wetti 3.t hi sAﬂneideasyn afy Ak ofsherpiededisg clainafyrtberehafactdieegindbatdi ng

clains furt ecting with
lauia | (RRCEhAEANs ﬁ‘“’b%‘éb%?“;g R R R e bt ch
has at Iea§?e§9&ﬁ'-{”?6ﬂ e E-n through to the extent that any

liquid level wthin the passageway can be externally determ ned and the

t f.th
Poc |1 B o1 PATRBSHH any et ¥toleb i bihs e chafaciiect infflat PRST
a first |dveme lmeaesa@ewawonmeemthawlétrhﬁ1e§hmﬁwwhlpheamwav 'SeX| sts,
to a secongidsedet an Wpgerend@dadictafast li6e4 pokion Whidhi dain'be deenairaugier 1 s

ranst or wib e oRER, t@%@i'vé'ﬁaﬁééé?e‘ @ﬁ”ﬁ%@%ﬁ%ﬂgﬁ%@aﬁﬁ %{f%‘gilf Séts'cr” Pood
where the dsteroinadwidibe popition atthaipersagewsy inglusieglits e tsopesed | qui d,

and t hPOVaWér éid, ﬁ§‘§.1d1'tl%t'die%lbhhdh|@wﬁtﬂﬁ% ﬁéé%ﬁ@eW%fwhl'cﬁﬁhgb frdw\fa!" nt he
chanber,

e oWt R] B Bolkiph St B o S Sy i SERRAIRE e
and wher e whese theqldgied ef\ayhcuationwittinfthe chamberds ipiss thani thé first sdié chanber. 20
26. A met hqglaalatishkefild Ng heat transfer within a closed chanber of a nold
for the purposes described where the nmethod includes having within the

cl osed chanber only liquid, and the vapour of the liquid within a space
above the 135qui d Awnetinod of effeating hbatrtranafed withiaraeclesesi chiamber of a triold fohanber

sel ect ¢4 T Qhe PfPB8ESd&dcribed where the method includes having within the closed

' chamber only liquid, and the vapour of the liquid within a space above the liquid
within the chamber, and where a surface of the chamber selected for purpose of
extracting heat therefrom is above a level of the liquid within the chamber and
where the liquid level is at different heights within the chamber.

20 26. A method of effecting heat transfer within a closed chamber of a mold for
the purposes described where the method includes having within the closed
chamber only liquid, and the vapour of the liquid within a space above the liquid
within the chamber, and where a surface of the chamber selected for purpose of
extracting heat therefrom is above a level of the liquid within the chamber and

25 effecting replenishment of liquid in respect of that selected area from time to time
where the selected area includes a treatment to effect retention of the liquid by use
of surface tension of the liquid.

27. A method of effecting heat transfer within a closed chamber for the
purposes described where the method includes having within the closed chamber
30  only liquid, and the vapour of liquid within a space above the liquid within the
chamber, and where a surface of the chamber or condenser for purpose of
extracting heat therefrom is above a level of the liquid within the chamber and
effecting replenishment of liquid in respect of that selected area from tlme to tlme
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extracting heat therefromis above a level of the liquid within the chanber
and 25 effecting replenishnent of liquid in respect.of -that sel ected area
fromti mewoooiizs® WwWhere the selected area includes a trreaxtsmenoiiee ef f ect
retention of the liquid by use of surface tension of the liquid. 27. A

met hod of effecting heat transfer within a closed chanber for the purposes
descri bed where the nethod include aving within the closed chanber 30
only liquid,where théselycpdarcadficilidesis teatinbhi 1o effectpeleatisisithe lidufd by dss d

within the ¢ surface of the chanber or condenser for
2 3G 1o 4R flad

pur pose of I'ng hea efefromis above a level of the liquid within
the chanber and effecting replenishment of liquid in respect of that

sel ected ar ezg.fr omA il dubstantidlly as@escrided NP sbiedfidatidbnRiH réfddrc@td @Rd 19

where the sele i t nt to effect retention of the

liquid by us%"ﬁ‘%ﬁ%@tﬁ@“éé%!é%%wﬁ‘&&%ﬂi@% quid. 28. A nold substantially

as descri bed !n t he specification with reference to.and as iIIustrateq by

the accogparpg.ng drRineftddl.of Bffiddling HeaBdHatbr Hithdf £ Seid s_f‘l.ﬂsﬂ&ﬁﬁéll%tars%%&%ed"“ thin
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