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6 MAY 2005 WO 02/37039 PCT/ AUO /01419 TITLE: " SNOW MAKI NG METHOD AND
APPARATUS" BACKGROUND OF THE I NVENTION 1. Field of the Invention-THIAS 2905
| NVENTION rel ates to a snow naki ng nethod and 5 apparatus. The invention
particul &®92/§78¥%tes, but is not limted to, an i nprove@dTsyliBwonaki ng

met hod, and apparatus therefor, for nmaki ng man- made snow and ice
crystals, to be used for covering skiing slopes with man- nmade snow, for

i ndoor ski centres; and for the comercial issue of ice or 10 donestic or
cooling requirenments. 2. Prior Art US Patent No 5,297,731 (A fio Bucceri)
di scl osed a sndWlbraki ng"SNOWHMAESNENdEZPIRD ANDS ARPARATIAS" crystal s were
formed wthin nultiple hoses and were di sl odged by passing a roller

mechani sm over the 15 hogasK@ReUNTEDFNBIY MasNTionted to a particul ar
area of snow production only, being bulky and difficult to nove around

the field. As 1, the E@H‘n&ﬂﬁe IGeHtidnnot be easily used on an unprepared

or rough ground. The coo nt was high, and one | eak could

| ead to a costly repl ace - hi,nes coul d not he econom,cally
produced in bulk supply, ?ﬁ[ge 'wggﬁ%g%r%n[ﬁ? Waf AW N7 bei"i’%gofioa oduce
the machine. The nethod of dislodging the ice crystals could cause

machi nery down@PR®Fa¥Rie to the fact that one roller mechani smwas working

on nultiple hoses. Therefore, if one
The invention particularly relates, but is not limited to, an

improved snow making method, and apparatus therefor, for mgking man-
made snow and ice crystals, to be used for covering skiing siopes with man-
made snow; for indoor ski centres; and for the commercial issue of ice or
10 domestic or cooling requirements.
2. Prior Art
US Patent No 5,297,731 (Alfio Bucceri) disclosed a snow
making technique and apparatus where ice crystals were formed within
multiple hoses and were dislodged by passing a rolier mechanism over the
15 hoses. The machinery was limited to a particular area of snow production
only, being bulky and difficult to move around the field. As well, the machine
could not be easily used on an unprepared or rough ground. The coolant
requirement was high, and one leak could lead to a costly replacement. The
machines could not be economically produced in bulk supply, due to the
20 many man hours required to produce the machine. The method of
dislodging the ice crystals could cause machinery downtime, due to the fact
that one rolier mechanism was working on multiple hoses. Therefore, if one

‘hose failed, all the other hoses were non-productive while repairs ‘were



hose failed, all the other hoses were non-productive while repairs were -
6 MAY 2005 2 effected. In addition, the end product was sonebnes too wet
for imedi ate use and required further drainage, and the hoses VT MAY 2005
limted to short |engths due to the con?lexity of the machi nery.

I nt ernati onal Patent Application PCT/ AU99/00312 (International 5

Publ i cat i onggloy ; ' ceri). disclosed .a sn maki ng

machi ne havi ng %ﬁnﬁ%ﬂé@? 9‘%%%%&*@?%0{0@%@8% ve{el% 'W%ﬁﬁ\'qj? HR&r hose
connected to a water suppl nd an out | acket to receive coolant froma
chilter. 1 A ssaprsd ulher dianage,and ihe Aases were igiedtte shertat i ng
squasher hoses in the outer jacket and pressurized air fed via a line to

the 10 i nndgnghsddusia thepomplexity ahthgdnachineihe dry snow crystals to the
end of the hose assenbly. In one enbodi nent, the hose assenblies are

defornmed using a pairaf rollers which trav I n ncert along rails to

rel ease the ioe for rredI“thﬂ'éal EW@W&T/W@&&H%%Wi sadvant ages
of the nethod and apparatus of . 15 PCT/ AU99/00312 included the necessity
to have up Réplicaties ﬁ@s&ov\ﬁ?ﬁﬁﬂeﬂ' hdAlfisutBuccesr disclosed | a tdnow rmakingose,

t he squasher hose, and the pressurized air hose; and that the wall

t hi cknessegnathinet having athleast lhoeetlexible bosergssekatly, withsanirneehativel y
thick to withstand the deformation by the roller assenblies - the

thi ckness ajonhéeted fyewaleps@sply dridl diPddtérgatier to ré@fiecoBant fismat e of heat 20
transfer fromthe coolant in the outer jackets to the water in the inner
hoses.  SUNMhrer. Ee/BHBW IERIEETin INENRePNose was dislodged by inflating
squasher hoses in the outer jacket, and pressurized air fed via a line to the
10 inner hose could assist transport of the dry snow crystals to the end of the hose
assembly. In one embodiment, the hose assemblies are deformed
using a pair of roflers which travel in concert along rails to release the ice formed on the
walls of the inner hoses.
The disadvantages of the method and apparatus of .
15 PCT/AUS9/00312 included the necessity to have up to three hoses within the
outer jacket, ie., the inner hose, the squasher hose, and the pressurized air
hose; and that the wall thicknesses of both the inner hoses and outer jackets
must be relatively thick to withstand the deformation by the roller assemblies

- the thickness of the inner hoses, in particular, reducing the rate of heat

20 transfer from the coolant in the outer jackets to the water in the inner hoses.

SUMMARY OF THE PRESENT INVENTION

It is an object of at least a preferred embodiment of the present invention to provide an
improved method for making man-made snow and/or ice crystals, which is simpler

than



It is an object of at |east a preferred enbodi nent of the present
invention to provide an inproved nethod for neking man- made snow a'E(MAquUUS
ice crystals, which is sinpler than - 6 MAY 7005 WD 02/ 37039

PCTI AUO1YRL%F933  the nethod disclosed in International PRAAMIOMEDI i cati on
PCT/ AU099/00312. It is a preferred object of the present invention to
provide a nethod that can be used in any climatic conditions, wthout the
requi renent of |ow tenperatures and/ or Pow air huni di ty. 51t is a
further preferred object of the present invention to provide a nethod

wi th inproved HeanethodriisdesetiiomtemationallRatgntrmgiicationd>C HAUORA&IMO3 12or

wat er - based m xture) fromwhich the snow and ice crystals are forned. It

is astill further prefettied mbiceeld ofjetths theesesdntiinvanichad grevidd.
provi de a nmethod which uses |less water, thereby allowng for all the water

i ntroduced in h@h&@ﬁ%%céﬁb@%s'&ﬁ’ﬁwvﬁﬁrﬁﬁnéti&tc‘bpﬁﬁiews,%itﬂ&ﬁtﬁ‘é%ﬁhﬁéﬁeﬂ% a

much faster rate. It is a sti further preferred object of 'the present

invention to pfl%Wt% rgﬁ}é]soghax)gtelro@\, er\ipﬁur% ge to the hoses is mnimsed

by 15 elim nating, "or mnimsing, "the nunber of noving parts. It is a
HUUREAL bl R AR KL N R
assenbly I's great I'g/ redltjfsc?dd\}vith improved heat transfer from the cooling medium to the
provide a me p oling o
water (or water-based mixture) from which the snow and ice crystals are
formed.

It is a still further preferred object of the present invention to

10 provide a method which uses less water, thereby allowing for all the water
introduced in the hoses to be converted into snow or ice crystals at a much
taster rate.

It is a still further preferred object of the present invention to
provide a method where the damage to the hoses is minimised by

15 eliminating, or minimising, the number of moving parts.

It is a still further preferred object of the present invention to
provide an apparatus, to effect the method, where the cost of fabrication and
assembily is greatly reduced.

Other preferred objects of the present invention will become

20 apparent from the following description.
Throughout the specification, the term “hoses” shall be used to

include one or more hose, pipe, tube, conduit or the like; where the hoses

preferably have outer walls comprising, or constructed of, resitiently flexible - -



G her preferred objects of the present invention will become 20 apparent
fromthe foll owi ng description. Throughout the specification, the t&r%Y s
Ui

“hoses” shall be used to include one or nore hose, pipe, tube, con
the |ike; WAHERS&3Phe hoses preferably have outer walls ceapmiusisgis or
constructed of, resiliently flexible - 6 MAY 2005 WO 02/37039

PCT/ AUO /01419 4 nmaterial (s). Throughout the specification, the term
"water" shall include water or watedsurfdctant m xtures or the |ike.
(Suitable surfactants include "SNOAFOAME" and "FXSnow' (Trade Marks). 5
I n one aspect tmetguiafspnt invention resides in a snow naking nethod
including the steps of: (a) locating hoses, in an at |east partially

hosee wi th water to allow hoato oY hshbottn, e mPileteP v leliod) | ng
i1 ating Por cerr" EhaHERREE HpdBleerth she(Sfene siirareils Mokedi a1 v
Surtaces of 't he NRBEBAMEY a5 R Sewa TRe: Marksi ng force to allow
further geg eration of r}ﬁ oiggvsvpgcr:]tdtég rprés%it %rvérs'rgi(?rlr feslt'drt]estir:] ea si%fver?'l;king
method including the steps of:
(@)  locating hoses, in an at least partially collapsed state, in
a cooling medium;
(b)  atleast partially filling the hoses with waterto allow heat

10 transfer from the water to the cooling medium to generate snow and/or ice

crystals in the hoses;

(c)  applying an inflating force to the hoses to cause the
hoses to be at least partially expanded, thereby releasing the snow and/or
ice crystals from inner wall surfaces of the hoses:

15 (d)  reducing the inflating force to allow further generation of
the snow and/cr ice crystals in the hoses:

(e) repeating steps (¢) and (d) until at least substantially all
the water in the hoses has been converted to snow and/or ice crystals; and

H discharging the snow and/or ice crystals from the hoses

20 to enable the method to be repeated.
Preferably steps (c) and (d) are effected at a cycle rate

dependant on the rate of generation of the snow and/or ice crystals in the

hoses.



(e) repeating steps (c) and (d) until at |east substantially all the

wat er in the hoses has been converted to snow and/or ice crystals; and
(f) discharging the snow and/or ice crystals fromthe hoses 20 Lﬁ)gﬁpggl e
the nethod to be repeated. Preferably steps (c) and (d) are effec U5a
cycle rate dependant on the rate of generation of the snow and/or ice
crystals in the hoses. - 6 MAY 2005 5 Preferably the steps (c) and (d)
are effected continuously to cause contsi nuous nmovenent of the wall
surfaces of the hoses. 5 Preferably the“cooling nediumis anbient air, or
aliquid (eg., brine or water/glycol mxture), which is preferably

mai ntai ned at, or_below, a preset tenperature, by passing the cooling
medi um t hr oughPEefeEatly Hia stepsdchpphidtare effacted sebtiguoushiacaese hanger

oper abl y ' | ...JO Preferably step (c) is
effected %@{{Fﬁ@hgﬁk{P‘g%ﬂgpféﬁhgs&%g%&%@gg@%ﬁqsﬁéo the hoses and step
(d) iss effected by bleeding, or releasing, the air fromthe hoses.

Preferably the_i r}tr duction into, and bleeding from the conpressed air to
the hoses is Bfefe theycerlingemadining is ambiant adr, gr aflisuith(gg.cbrine of | ed by

computer | WSkl ki), WHEUIE TR FRAL 5 ABL o8 2Rl aligSh oct e B
t he i ntr odoyeraturef by papsiag dkee caolind medienahittigh a refrigeration apparatus, or
through a heat exchanger operably connected to a refrigeration apparatus.
10
Preferably step (c) is effected by the introduction of compressed air into the
hoses and step (d) is effected by bleeding, or releasing, the air from the hoses.
Preferably the introduction into, and bieeding from, the compressed air to the
hoses is effected by valve means, which is preferably controlled by computerised

15 or like timing means.

Preferably step (f) is effected by releasing clamping or sealing means
applied to one end of the hoses and the introduction of compressed air to the other
end of the hoses, the compressed air assisting the transport of the snow and/or ice

20  crystals to, and through, the one end of the hoses.

In a second aspect, the present invention resides in snow making
apparatus, including:
a cooling medium in a containment vessel;
25 a plurality of hoses, at least partially filed with water;
means to apply an at least intermittent or cyclable inflating force to the

hoses to cause the hoses to be at least partially inflated and deflated: and



end of the hoses, the conpressed air assisting the transport of the snow
and/or ice 20 crystals to, and through, the one end of the hoses. In a
second aspect, the present invention resides in snow nmaking apparaﬁMQYzwﬁ
i ncl udi ngWoL28d8Pi ng nedi umin a contai nment vessel; 25 pcphusmdiisisy of
hoses, at least partially filled with water; neans to apply an at | east
intermttent or cyclable inflating force to the hoses to cause the hoses
to be at least partially inflated and deffated; and - 6 MAY 2905 WO

02/ 37039 PCT/ AU01/ 01419 6 neans to discharge snow and/or ice crystals

generated in the hoses; mémrsciontisdneede nanaheor foeaydthie geakRrited i thie
cool i ng nedi um generates snow and/or ice crystals in the hoses; and 5 the

at | east parti aosexp@nstednt of the hoses by the inflating force releases
t he snow and/or ice crystals fromthe inner wall surface of the hoses.

Preferably, the contai ””‘?’%t“ﬁﬁ%%fgéﬁtﬁe@v%?%ﬁg%%?gﬁﬁa'ﬁ% llalé i ?gt%lfgt ed

B o erabl v eﬂd mall;, flogr o [ i:ogfla |iquid, preferably brine or a
\IZk[;ltefere/r 3?%& t m'e "(f;’g'?%[%dr}%’? g’geﬁlrgsg%'lﬁsm ﬂ}?eh%égn%?e constituted of materi al (s)
which are water inpervious, flexible, inflatable and capable of renaining
pliable at5low the atleast partial expansion of the hoses by the inflating force
releases the snow and/or ice crystals from the inner wall surface of the
hoses.
Preferably, the containment vessel is a tank, with preferably
insulated side walls, end walls, floor and optional removable lid or cover.
10 Preferably, the cooling medium is air or a liquid, preferably
brine or a water/glycol mixture.
Preferably, the hoses are constituted of material(s) which are
water impervious, flexible, inflatable and capable of remaining pliable at low
temperatures. Preferably, the hoses have a smooth inner liner constituted
15 of material such as Teflon ™, polyurethane, nylon or like plastics or rubber
materials resistant to ice formation, énd may be coated with a non-stick
coating such as iinseed oil.
Preferably, protective outer layers of the hoses are constructed
of flexible material or fibres, including thin-walled polypropylene, plastic,
20 fabric or metal fibres. (Depending on the selection of the material(s) for the
inner liner, the outer layer may be omitted for improved heat transfer

between the water in the hoses and the cooling medium.)

Preferably, the hoses are contained within a ‘cage or



tenperatures. Preferably, the hoses have a snooth inner liner constituted
15 of material such as Teflon 71, pol yurethane, nylon or |ike plastics or
rubber materials resistant to ice formation, and may be coated w-6HMA% 2905
non-stick coating such as linseed oil - Preferably, protective outer
| ayers of the hoses are constructed of flexible material or fibres,

I ncl udi ng thin-walled pol ypropyl.ene lastic, ., 20 fabyric or netal fibres.
( Dependi ng o?PR%“%%ﬁeé&ai"%ﬁt%%"ﬂ%"m’é(%é?qsﬁs('g)he@g-ﬁfapﬁ ricoRtact within the ne
outer layer may be omtted for inproved heat transfer between the water
in the hosesCoi@girAedi¥Bdl i ng nedium ) Preferably, the hoses are contai ned
within a -cage or - 6 MAY 2005 7 superinposed tanks to maintain the hoses
i n heat - t r anfSfeferabbn the mednstorat feast padillyrinflate dhe hos€s afohudeda vompresgains
to at least partially inflate the hoses include a conpressed air supply,

a liquid pungir supplyyvadiquid pump or andicaurtpuiepaAdS vaive hdaisabl y connect ed
to a control system to enable the hoses to be inflated and deflated in a

pr edet erymi negfeferably calimictedd il B8R, 18 dliatid fdfolder e thiddhO"

ice crystals fromthe hoses include conpressed alir, punp neans a r

gravity. Pr ggﬁgtedgﬁi?ea?ﬁg{egnm&r@eneans operably cl ose one end of

the hoses. 1 era e sealing neans include clanping nmeans, on a
PR T S IR WA R N T
hoses include compressed air, pump means and/or gravity.
Preferably, releasable sealing means operably close one end of the hoses.

10 Preferably, the sealiﬁg means include clamping means, on a retractable
cylinder, externally engageable with the hose, a shut-off valve or inflated bladder
means within the hoses.

In accordance with a third aspect of the invention, there is provided a snow making
apparatus to produce snow within a coocling medium, the apparatus

15 comprising:
one or more hoses connectable to a source of water, the or each hose having an
inner wall surface and an outer wall surface contactable with the cooling medium
to generate snow and/or ice crystals in the or each hose when at least
partially filled with water;

20 air supply means operable to supply a fluid comprising substantially air to the
interior of the or each hose to cyclically or intermittently cause the or each hose to
be at least partially inflated and deflated, whereby inflation of the or each hose

causes release of the snow from the inner wall surfaces.



In accordance with a third aspect of the invention, there is provided a
snow maki ng apparatus to produce snow within a cooling nedium the
apparatus 15 conprising: one or nore hoses connectable to a source Ay 2005
wat er, the or each hose having an inrrlrgr wal | surface and an outer wall
surface contactable wth the cooling dium to generate snow and/or ice
crystals in rIhe or ,each h sefvmretg at I{aa?% parti_alli/ filled wth water;
20 air suppl V AgAdanGR Wity 2 foUrQ aspest of the, invendapr tharads fuewdeadta snpy
air tothe interior of the or each hose to cyclically or intermttently
cause the orMagKW ABBAratys teLraduce Snowwithimia goolitg mestiumn dhel efpperatils
whereby inflation of the or each hose causes release of the snow fromthe
i nner wal | seRMBUYBET: - 6 MAY 2005 8 In accordance with a fourth aspect of
the invention, there is provided a snow naking apparatus to produce snow

wi thin a coobiegr mede umflataible stiueturas ¢onneetabld B MNgouRBLIWatBP tRe igpf | at abl e
structures connectable to a source of water, the or 5 each infl atable

structure hayadiinfatabld efrud@rd haWhb2FFinABAWAN sBHa8E araldn Siel 3&f surface
contactable with the cooling nmediumto generate snow ancﬂ or 1ce crystals

0T ARG ESOHEL BN oBhel O BhoRAAL bt Bl he"
SISt (Rl RGeS P B S i o2
di sl odged; arﬂgans grngpglﬁngiaicinﬁgt?ﬁg %sorll_ggv t(;c {h?ar%rt <=£]aecl'|i i%l’:\gb?eb Isterucsttu%J % ggl.?ée
the or each inflatable structure to be at least partially inflated, whereby
10 show attached to the inner surfaces is dislodged; and
means to discharge snow from the inflatable structure.
In accordance with a fifth aspect of the invention, there is provided a
method for making snow comprising the steps of:
(a)at least partially filling an inflatable structure with a quantity of water,
15 wherein the inflatable structure is disposed in a cooling medium, wherein the
inflatable structure comprises a wall having inner surfaces and outer surfaces,
and wherein an outer surface is in contact with the coolant;

(b)  allowing heat transfer from the quantity of water to the cooling

medium across the wall to form ice crystals on the inner surfaces of the wall; and



In accordance with, a fifth aspect of the invention, there is provided a
nmet hod for maki ng snow conprising the steps of: (a) at |east part'ﬁqemimggg
filling an inflatable structure with a quantity of water, 15 wherein the
inflatable structure is disposed in aggooling nmedium wherein the

i nfl atabl e structure conprises a wall having inner surfaces and outer

surf aces, wher ei .SUrf. IS, hin.contact w.th .the cool ant;
(b a Towi ndCheat  MEheRlaRy b HalaTthe el ByRRMED A alotisife ng

medi um across the wal l form.ce_crystals on the inner surfaces of 'the
w1 g VAY 2005t eual &e TEHAF 06 19 TR B BEHGHES. (T RRY I tAG TORPBRy | ng
an inflating force through the interior of the inflatable structure,
wher eby t he f or nedce cexstalsyaredeleased fram dag smer soffaces of theewallur f aces of
the wall. BRI EF DESCRI PTION OF THE DRAW NGS 5 To enable the invention to
be fully understood, preferred enbodinents wll now be described wth
ref erence to BRIEECOSORINTION ORaWHEJSRAMVINGSh: FIG 1 |s a schematic
side view of the apparatus for the nmethod where the hoses are

col | apsed/ def I'Taj edable th&invéntisndo befuligundéstoc, préferanahbbdimeris il t he
hoses are 10 expanded/inflated ; FIGS. 1A and 2A are respective end vi ews

of one of 1Ne yipes dbsrioba Wit TBRMo iR B IdrakRgs finich:

expanded/ i nfl ated configuration; Is a perspective view of a first

embodi ment of ri@e43PRAREHRtbid Uetrbf ?h8 ddbaris 18 the’ Akl khak fE Lt ed

for clarity ;

hoses are collapsed/deflated ;
FIG. 2 Is a similar view of the apparatus where the hoses are
10 expanded/inflated ;
FIGS. 1A and 2A are respective end views of one of the hoses in its respective
collapsed/deflated and expanded/inflated configuration;
FIG. 3 is a perspective view of a first embodiment of the apparatus in
effecting the method, parts being omitted for clarity ;
15 FIG. 4 Is a schematic side view of the apparatus of F1G. 3, with ancillary
equipment being shown in block form;
FIG. 5 is a view corresponding to FIG. 4 of the second embodiment of the
apparatus,
FIG. 6 Is a similar view of a third embodiment of the apparatus;
20 FIG. 7 is a schematic perspective view of the hoses (or tubes) for a fourth

embodiment; and



15 FIG 4 |Is a schematic side view of the apparatus of FIG 3, with
ancillary equi pnent being shown in block form FIG 5 is a view
corresponding to FIG 4 of the second enbodi ment of the apparat o§;MAFI @5 6
Is a simlar view of a third enbodi msgb of the apparatus; 20 FIG 7 is a
schemati c perspective view of the hos (or tubes) for a fourth

enbodi nent; and - 6 MAY 2005 8b FIG 8 is a schematic sectional side view
of a hose andSe8iis agchamaticsectianaisige FewntadrseandReaing davicPREFERRED
EMBODI MENTS Referring now to FIGS. 1,11a, 2 and 2a, the operation of the
invention will now be broadly described. 5 Aliquid cooling nedium (eg.,
brine) (or air) 1 is contained within a suitable containnent vessel, eg.,
an open-top tRERAITEER DESCRRTIONOFTHE IPREFERRED EMBOBIMENMSeEzi ng
anbient air tenperature, a heat punp, a refrigeration apparatus or the
like-the cool RagrAiRgineW th FRYS bE 1822 4 zézlrtﬁégibeaatia%fﬁi@m@aﬁbnwm ed by

18
a refrigeration apparatus. 10 Water 3 at least partially fills the hoses
2, the hoses gaf Y, [ arranged in a matrix to allow intimte
cont act bet mﬁor}gtbﬁeﬁégpgrd%ﬁbpg%és of the hoses 2 and the cooling nmedium

1. The hoses £ Rk S0 Mediimled™bineict 4 Ths TontaiReq withi 4 SUitaBla”

containment vessel, eg., an open-top tank. The cooling medium 1 is created
by below freezing ambient air temperature, a heat pump, a refrigeration
apparatus or
the like-the cocling medium 1 may be passed through a heat exchanger cooled by a
refrigeration apparatus.

10 Water 3 at least partially fills the hoses 2, the hoses 2 preferably being
arranged in a matrix to allow intimate contact between the outer surfaces of the
hoses 2 and the cooling medium 1.

The hoses 2 are constructed of materials which are water-



WO 02/ 37039 PCT/ AUQl 101419 9 inpervious, are flexible, inflatable and
capable of remaining pliable at low tenperatures. Snowis forned y gyhﬁ ;
transfer of heat fromthe water 3 in the hoses 2 to the cooling meJ1 g
lee crystP82338Yin to formon the inner wall 5 surface8CHAUIHeI4Hbses 2
and/or in the water 3 due to the mechani cal mani pul ati on of the hoses and
the bel owfreezing tenperature of the cooling nedium 1. The nechani cal
mani pul ati on of the hoses 2 causes the i@ crystals on the inner wall
surfaces of the hoses 2 to be repeatedly dislodged, 10 nechani cal

mani pul ati on benpeyvieukesteeiitiylet hbatapl arnd Capatde of ngmainthgdezbéast lngy of t he
pressure in the hoses 2. The nechani cal mani pul ati on causes the

conti nuous noveimpdratfre$he wal s of the hoses 2 which, when conbined with
the non-stick nature of the inner wall surfaces of the hoses 2, allow for

the generation or for ”atSHS‘wg XF?ggbibg’?ﬁe %né‘ﬁé EP@&%ﬁFbﬂ‘f"tkfe{Méﬁe?bsm H-}'e5 The

mechani cal mani pul ati on nean e any

pressure in the hos ngl ud he f n resse

Doty wni ch | Boaes T B cofftlo ERHLE T, caem&ﬁ?'é% aitdo 4 & BleRs e,
punp, pref erably a di aPhra m pu W t hout a non-return 20 valve, that
operates &én a 8yEReEs: 6 fthe | Oéﬁﬁl ARAMTHIRethBoWater b siienteoths ynechapigalum

punp which operates on a cycle to constantly reduce and increase the air
pressur e abovemangpififtigrdofithe bssesmand the below-freezing temperature of the cooling

medium 1.
The mechanical manipulation of the hoses 2 causes the ice
crystals on the inner wall surfaces of the hoses 2 to be repeatedly dislodged,
10 mechanical manipulation being effected by the cyclic increasing and
decreasing of the pressure in the hoses 2. The mechanical manipulation
causes the continuous movement of the walls of the hoses 2 which, when
combined with the non-stick nature of the inner wall surfaces of the hoses 2,
allow for the generation or formation of millions of uniform snow crystals.
15 The mechanical manipulation means 4 can be any method for
altering the pressure in the hoses and may include the following:
a compressed air supply which is operated on a cycle to inflate
and deflate the hoses;
a pump, preferably a diaphragm pump without a non-return
20 valve, that operates on a cycle to fill and drain the hoses continuously;
a vacuum pump which operates on a cycle to constantly reduce
and increase the air pressure above the fluid lines; or

a blower, or similar hydraulic force, capable of intermittent use -~



a blower, or simlar hydraulic force, capable of intermttent use - 6 MAY
2m WD 02137039 PCT/ AUO /01419 10 which creates constant novenment AE 5
deformation of the walls of the hoses. FIGS. |la and 2@are schematicC ﬁ@]

views of Whézhdses and illustrate exanples of the shapescmhen/debl at ed
and inflated, respectively, Preferably, the hoses 2 have inner |ayers nade
fromthe 5 material such as flexible Teflon ', pol yurethane, nylon or

simlar plastics or - rubber materials whilih are resilient to ice formation
on the walls. The inner wall surfaces can be treated with a non-stick

coating, which vilich treseaccaristant mdven@itit hd baieimaEdn 6fthe DRIbeRRS hgs&ﬁ” be
any flexible material or fibres capable of high heat transfer and havi ng

an ability to withstand Hes7 18 Z?]a ghelgc t‘cﬁﬁj('ﬂ ; qﬁgﬁ)r%’ éa8n

materials for the outer layers of t oses h|n

ol ypropyl ene, ri fibres. ter tively, .

BI’O%PI e!to gry nat'@rslil%ré éﬁ%‘ﬁsg U%S %F‘[S \ﬁ%%gg@éﬁd gad iy %d rﬁ?é/%-‘rt'vﬁlyset
period of tinme, all of t fwate[\ nthe hgses 2 will be 15 converted into
ice crystals. The time wiefei@RY ﬁ’ﬁ"d agseRdhde innerilaversduadel frarertper at ur e
of the water, the type and tenperature of the cooling nedium1, the type
of mechanizal r’m@fﬁﬂaf hcaas flexdde Teflen %pehruaathame)myldnmn giméar plastiss orand
outer layer of the hoses, etc. Wen the tine has expired, the snow forned
within the hoseabb&namnalentitionre estilidny torioaRirasEeH ofithie falldr THE ifrkgked

fromthe hoses by
wall surfaces can be treated with a non-stick coating, which is linseed oil.
The outer layer(s) of the hoses 2 can be any flexible material or fibres
capable of high heat transfer and having an ability to withstand the 7 psi/210
10 kpa - suitable construction materials for the outer layers of the hoses 2
includes thin-walled polypropylene, piastic, fabric or metai fibres.
Alternatively, proprietary material such as laid flat hoses can be
used.
After a set period of time, all of the water in the hoses 2 will be
15 converted into ice crystals. The time will vary and depend on the introduced
temperature of the water, the type and temperature of the cooling medium 1,
the type of mechanical manipulation used, the materials for the inner liner
and outer layer of the hoses, etc.
When the time has expired, the snow formed within the hoses
20 can be blown out by compressed air 6, or be sucked from the hoses by
means of a pump (or flow under gravity), to a point of use or storage.

The hoses 2 are then re-ﬁlléd with water 3 by a pump 7 and the

process is repeated until such time as the desired quantity of snow is



means of a punp (or flow under gravity), to a point of use or storage. The
hoses 2 are then re-filled with water 3 by a punp 7 and the process is
repeated until such tinme as the desired quantity of snowis 6 MAY-RO¥ 205
produced. 5 The total snow naking process can be controlled by a DDC or
programmabl e | ogic controller which nonitors the total operation of the
systemin wuse. The nethod will now be described in nore detail wth
reference to FIGS. 3 10 and 4, which iH ustrate a snow maeki ng nachi ne
having thirty-six (36) snow hoses 2 operating as descri bed above. The
snow hoses 2 can be prefabricated of any size and are configured in three
| evel s with the twelve hoses in each | evel constructed as hereinbefore
descri bedPro84sEfessed air is enployed for the manipul ation of the hoses 2
in this exanple. 15 Cooling nmedium 1l is contained within an open top tank
10 made of stainless steel, alumnium galvanised iron or other materi al
suitalfl e for hdhditoal smawanakingerocddsscarn bewoatrblied by (@sDD@hdr base of the
tank are preferably insulated A rectangul ar cage 2A conprises 36

r ect angul BoSseR ARl 40GiE sBNtralierwhich TaoN e Ror {Abee1AESR 0 he BYSEMLE of
square or,gval configuration. The partitions 2A are capable of keeping
the hoses 2 in position, and naintaining the hoses 2 to below the |evel of
the cooling nmedium 1, which is constantly maintained at | ow tenperature

22? i rfe r egyz/gl rendﬁ]g ﬁﬁé&ﬂgat\ﬁﬁ @ha%née égé‘,cn SedTll}lem%(r)é) !:I:atna% v'&?t? Ire@rér?ceatov‘@lbeé. 3and

10 and 4, which illustrate a snow making machine having thirty-six (36) snow hoses 2
operating as described above. The snow hoses 2 can be prefabricated of any size
and are configured in three levels with the twelve hoses in each level constructed
as hereinbefore described. Compressed air is employed for the manipulation of
the hoses 2 in this example.

15

Cooling medium 1 is contained within an open top tank 10 made of

stainless steel, aluminium, galvanised iron or other material suitable for hoiding
water; the walls, removable lid(s) and base of the tank are preferably insulated. A
rectangular cage 2A comprises 36 rectangular stainless steel partitions, although

20  these can also be of square or oval configuration. The partitions 2A are capable of
keeping the hoses 2 in position, and maintaining the hoses 2 to below the level of
the cooling medium 1, which is constantly maintained at low temperature and re-

cycled through the tank 10.

25 The cooling medium is a water and anti-freeze mixture (eg., brine or
water/glycol), which is pumped to the tank by a pump 111. The cooling medium 1

is cooled to sub-freezing temperatures by either



wat er/ glycol), which is punped to the tank by a punp 111. The cooling
medium 1l is cooled to sub-freezing tenperatures by either - 6 MaWAZO9%

12 a heat exchanger utilising the natural anbient conditions or a
mechani cal heat punp 110. The cooling medium 1l is punped to the tank 10
through inlets 8 and 5 leaves the tank via outlets 9 and the |evel of the
cooling nedium1 is maintained so as to cover the top of the cage 2A where
the hoses 2 are positioned in three Ia¥ﬁrs. Lifting cylinders 12 are
connected to the cage 2A by way of lifti'Ag lugs. The 10 hoses 2 contai ned
in the cage 2A can be lifted fromthe tank 10 above the cooling nedium by
the lifting cylinders 12 for maintenance or when the systemis not in

use. A re@ grrhanrgariyidisingltBe natuahandrientodonditiorisanka hiechanicgiéreabl e t o

| frth by ,d d that_ai b
oy ect oo PATE 118 T Eod M RSt 1R Fliees Bl RStenk flivedoh Dietsiedea o
a 1 ecej veleadbs ETRINCHE butield 9 Hdhedbvdior 8E obling Riddilnd ARImdFhanEK! he

hoses 2 to nake the ice crystals. The pressurised alr escapes an

hoses 2 r &9 @priocoventie toporfithe cagefdawbeye the hopes Rare positioned ke G

|l a,) when &gﬁ%retractable cylinder 13 is retracted from 20 the hoses 2 and
t he sol en0i jalve 17 is closed. A manifold assenbly 15 consists of three
mani fol ds 16 and three solenoid valves 17 for each hose 2. The sol enoid
val ves 17 can be electrically operated and are connected to a PLC

control | er 18, Liffiideyliingdeps dgrasmepeaneetesdorthe saghe A pyiveay ofliftify dugsoMbweoi d

val vegy 17h38&s 5 QBREANES irf he! Oyd BRI LR 515 it Wah e {48 Thod fhe cooling
medium by the lifting cylinders 12 for maintenance or when the system is not in

use.

A retractable cylinder 13, at one end of the tank 10, is operable to seal an
15 end of the hoses 2 by downward pressure so that air can be injected into the
hoses 2 by opening a scolenoid 17, which is connected to a receiver of compressed
air 20 which is used to inflate and deform the hoses 2 to make the ice crystals.
The pressurised air escapes and the hoses 2 return to their normal (deflated)
elliptical position (see FIG. 1a,) when the retractable cylinder 13 is retracted from
20 the hoses 2 and the solenoid valve 17 is closed.

A manifold assembly 15 consists of three manifolds 16 and three solenoid
valves 17 for each hose 2. The solenoid valves 17 can be electrically operated and
are connected to a PLC controller 18, which is programmed to operate the system.

25  The solenoid valves 17 are connected to the manifolds 16 which, in turn, are
connected to a compressed air receiver 20 and a water pump 19 connected to a

water supply. The introduction of compressed air



connected to a conpressed air receiver 20 and a water punp 19 connected to
a water supply. The introduction of conpressed air - 6 MAY 2005 WO

02/ 37039 PCT/ AUOI /01419 13 and water into the hoses 2 is control Bt 405
make the wae@xgnyst al s herei nbefore described wth referremesohoifid GS.

and 2. The hoses 2 are connected by hose clanps to a series of hose tails
on a manifold 21 fromwhich the snowis expelled. 5 In an alternative
enbodiment in FIG 5, the machine consisfl8 of a series of tanks
fabricated fromalumnium steel or plastic built to fit neatly on top of

each ot her. Thepdavatepihtcitd hoses 2 s sintiedtcombRe tHelc@cryBRINIRIreiBefird OW a
snow nmaki ng machi ne of indefinite height. The tanks 22 are manufactured in

si milar proporeabmheNdith FefBretreho FaaEal Bngne | evel of the rectangul ar
partitions which separate and contain the snow maki ng hoses 2. Any nunber

al 1 ow the bel ow freesing T dPrRy 20 taneces BLBetdEsh & S REUASEH , °

i ndi cated by arrows .23, into.the ank jnmpediately belowit, until it is
col lected at tllfé’s%” gm:}o%%ﬁtfrpﬁbwhgﬂg@ 8UPY ieesiel§dcool i ng mediumis
in the bottomtank, it is punped fromoutlet 24 to a chiller to be cooled
agai n and ¥ ecycl ed t hr ough arrritesmativerarbatimentioil Geditha mathéte @isists

positioned at the top of the nachine. Snowis nmade wutilising the sane
conponent s and ofret $ertesodf tapiks dabrivated froar alunbsibor, estedes plasiedbuiPreffer abl v,

the outside of the machine is clad in insulation to -
neatly on top of each other. They are placed on top of each other in a
manner to allow a snow making machine of indefinite height.
The tanks 22 are manufactured in similar proportions and
10 each contain one level of the rectangular partitions which separate and
contain the snow making hoses 2. Any number of tanks can be placed on
top of each other. The tanks are designed to allow the below freezing
cooling medium 1 to cascade, in a flow path indicated by arrows 23, into the
tank immediately below it, until it is collected at the lowest tank. When the
15 below freezing cooling medium is in the bottom tank, it is pumped from outlet
24 to a chiller to be cooled again and recycled through the snow making
machine via inlet 25 positioned at the top of the machine. Snow is made
utilising the same components and method of operation as hereinbefore
described. Preferably, the outside of the machine is clad in insulation to
20 minimise the losses from the cooling medium 1 to the atmosphere.
FIG. 6 illustrates a third embodiment of the invention in the

form of a single unit, self-contained, variable length snow making machine

~ with an inbuilt hose sealing apparatus. The machine comprises one outer



20 mnimse the losses fromthe cooling nediumI| to the atnosphere. FIG 6
Illustrates a third enbodi nent of the invention in the formof a single
unit, self-contained, variable | ength snow maki ng machine with arh Mibegght
hose seal i ng apparatus. The machi ne conpri ses one outer. - 6 MAY zo05 14
rectangul ar netal section nmade of high density plastic or netal material
which can be covered in insulated cladding. One or nore snow maki ng hoses
28 are 5 contained in a length of the nqhal outer tubing section 26. The
snow nmeki ng hoses have a novel built-in 'i'nflatable rubber hose sealing
device 27 located in the end of the snow hoses to allow for the sealing of
the end of the snow hoses, An exanple of a snow hose and seal i ng device

i s shown FeCtepaHEF &efat segtianmpde.of dighhdeesityaplpstic ok pratakmiaterial vhéeh oan

| i i.al T | i ng, device 27 i
Ponnect e Ty e fEMsHe Badihg Bhe bl Mo WOk mERh Gie SR Gl o
val ve 29 contwnedih & teryth @fthe ssatdl qiter fubng ¥edfori pet wi Il 15 deflate the

hose 28 by vacuum and inflate the hose 28 by introducing conpressed air.
The supply end of the snow hose 28 is connected by a hose tail 31 and

fitti 32 t | [ [ { d ai
Suppl y 34 Tor (e SRR Aokes eyl ictel BuRINIRGAER S Rl MOBE REB "
the hose 2@viwedZheatectinatheatridont therghodt BOsdtoralial f5rahe sealling o thevBhgh s

connect ed &)&a wat er pun’g 20 36 for introduction of the snow nmaking water.
Bot h ends© %@0\%3}9&% g expEple ohasmoxy dess apd seahiag seyivens sbovpdni ng 37

and theg b%&g—cjeﬂgﬁaﬁp gpoling nedium1l is introduced through inlet 38
and connected at a higher level in a

Alternative expandable rubber or plastic materials can be used to seal the
hoses. The sealing device 27 is connected by fitting 28a to a PLC controlled
venturi-type vacuum/air valve 29 connected to a compressed air supply 30 that will

15  deflate the hose 28 by vacuum and inflate the hose 28 by introducing compressed
air. The supply end of the snow hose 28 is connected by a hose tail 31 and fittings
32 to a solenoid valve 33 which is connected to a compressed air supply 34 for the
introduction of compressed air for both manipulation of the hose 28 and snow
evacuation; and also to a solenoid valve 35 which is connected to a water pump

20 36 for introduction of the snow making water. Both ends of the apparatus ar.e
sealed except for the snow hose opening 37 and the below-freezing cooling
medium 1 is introduced through inlet 38 and connected at a higher level in a
diagonal position by the inner tube 39 made of plastic or metal. The below freezing
cooling medium 1, pumped through the system to make snow, is drained through

25 the tube 39 via outlet 40 and transferred and recycled through a refrigeration
chiller 41 by a pump 42.



di agonal position by the inner tube 39 made of plastic or netal. The bel ow
freezing cooling nedium11, punped through the systemto nake snow,

drai ned through 25 the tube 39 via outlet 40 and transferred and @Q@&éﬂ%d
through a refrigeration chiller 41 by a punp 42. - 6 MAY 2UC6 15 FIG 7
is a general illustration of a 16-hose portabl e snow nmaki ng nachi ne where
si xteen of the rectangul ar tubes described in FIG 6 are stacked onto each
5 other to forma small machi ne capabl e, 0f hone use. Conversely, the

| ength of the tube could be stacked mn1 | engt hs of up to 100 netres and
inanultiple configurations of rows and |ayers to formvery |arge snow

maki ng machi ne eferring to FIG. 8, the snow hose 28 and seal i ng devi ce
27 built into Kiffe 7 5@ a%%%ratélu(safaa@n of ar16shose PRgakledsnowshatdng madhise 28

th h t i-bed det ai | .
The. snow Reas JRern ine rEcliRlat tihes 8 ineS IFIE I e <ok nBindin
pr essir e-athei tt fontn & small Machioe apableief hepe.usd. mﬁrﬁe'?ébl*l thE i8¥hdth of the
approprl te flt 415‘95?35#; can be fitted to both ends of hose. The

i nfl at abl eb%&au grwitty langthss okyp ¢l PQ melree andiamenaltipienan t he hose
28 when f t t | bl adder 27
ot ract's Coriguldliond okt dridiaPeiitto M) Brb@ hidw Ikt Bas e age can

t hen occur. The seallng bl adder can be prefabricated into the wall of the
he inner |liner 44 or can be clanped into 20

posi tion'by ¢ RSRELE l?q £t 4b6 St Bena 28 arcanbos amyiaen2? Ibé'n%)lﬁifeﬂ"lerm}] 2
e | o dioae RLCAbANE of shUloSs LRGN BETieeZs SRBURR i chbukBd 8 Uoo:
The seal isugphl wildew B2 described in more detail.

The snow hose 28 is shown with an inner, non-stick liner 44 and outer,

pressure-resistant liner 45 forming the hose. A hose tail 46 with appropriate fittings

15 can be fitted to both ends of the hose. The inflatable sealing bladder 27 is of
slightly larger diameter than the hose 28 when fully inflated in the hose. When
deflated, the sealing bladder 27 retracts into the upper wall of the hose to ensure
that no blockage can then occur. The sealing bladder can be prefabricated into the
wall of the hose by gluing or welding to the inner liner 44 or can be clamped into

20 position by the hose clamps 49 that secure the hose 28 to the inner metal ring 50.
Alternatively, the sealing bladder 27 can be built into the hose tail 46 and then
connected to the end of the snow making hose 28 for use. The sealing bladder 27
has a valve 51 secured in position and is connected with tubing 53 to a

compressed air fitting 52 that deflates the bladder 27 as needed in the snow
25  making process. -

30



has a valve 51 secured in position and is connected with tubing 53 to a
conpressed air fitting 52 that deflates the bl adder 27 as needed in the
snow 25 making process. 30 - 6 MAY 2005 WD 02/37039 PCUAUO11014I0MAG 05k t
wi Il be r®adiziagosapparent to the skilled addressee that thenai®tdie@s and
apparatus of the present invention enables the efficient, economc

manuf acture of snow and/or ice crystals, which are suitabl e for a wde
range of applications. The nechani cal mariigpul ati on of the hoses 5 ensures
that the ice crystals are dislodged fromthe inner wall surfaces of the

hoses and the snow and i ce wil &t @ail¢ apphent s sy faB@stEag@\ﬁé’tst%E when
all of the water in the hoses has been converted to cr ar i

changes, o ockines segseengads P, oL ORRH FRBNEs ECRHRRDLIT

illustrated without departing
WO 02/ 37039 PCT, 1419 snow nmaki ng nmet hod i ncl udi ng
the steps of: éc@%ﬁégm%&f%&rgaf spﬂwd;wjdg%r '?%‘é"s‘/?taﬂ)%r‘"fh'%l'l e iiebledos
state, in a cool,ing nmediu
wide range of apphcatlons The mechanical manipulation of the hoses
5 ensures that the ice crystals are dislodged from the inner wall surfaces of the
hoses and the snow and ice crystals can be discharged from the hoses when
all of the water in the hoses has been converted to crystals.
Various changes and modifications may be made to the

embodiments described and iliustrated without departing from the present

10 invention,



5 (b) at least partially filling the hoses with water to all ow heat
transfer fromthe water to the cooling nmediumto generate snow and/or ice
crystals in the hoses; (c) applying an inflating force to the hoses-fidAY 7905
cause the whosem3t 0 be at |east partially expanded, ther eboﬁr rel easi ng the
snow and/or 10 ice crystals frominner wall surfaces of ¥H&AHILE? (q)
reducing the inflating force to allow further generation of the snow

and/or ice crystals in the hoses; (e) repqﬂti ng steps (c) and (d) until at
| east substantially all the water in the hoses has been converted to snow
and/or ice crysialsgipsand 15 (f) discharging the snow and/or ice crystals
fromthe hoses to enable the nethod to be repeated. 2. A nethod as
claimed in Caimi, vvherehn: stegﬁ gg% and (d) are effected at a cycle
rate dependant oh the rat'e Of §eN8paretBad siclydieg theostepmarfor ice crystal s
in the hoses. 20 3. Anethqed as clainmed in Caim2, wherein: steps (c) and
(d) are effected continuolily PeatinaRnsesdntanal teest panigByEsilapeéd b2 Wal |
surfaces of the hoses. 4. A method as clainmed in any one of Clains 1 to 3
wherein: - 6 NMAYC2Olmy magdiony 37039 PCT/ AUO1/ 01419 18 the cooling medi um
anbient air, or aliquid is maintained at, or below, a preset

tenperaturé, by passing tftg colédrspaR@iyMibdiHRYHLR with water to allow heat
transfer from the water to the cooling medium to generate snow and/or ice
crystals in the hoses:
(c) applying an inﬂating force to the hoses to cause the
hoses to be at least partiaily expanded, thereby reiéasing the snow and/or

10 ice crystals from inner wall surfaces of the hoses;

(d)  reducingthe inflating force to allow fudher generation of
the snow and/or ice crystals in the hoses;

(e)  repeating steps (c)and (d) until at least substantially alf
the water in the hoses has been converted to snow and/or ice crystals: and

15 H discharging the snow and/orice crystals from the hoses

to enable the method to be‘répeated.
2. A method as claimed in Claim 1, wherein;

steps (¢) and (d) are effected ata cycle rate dependant on the
rate of generation of the snow and/or ice crystals in the hoses.
20 3. A method as claimed in Claim 2, whersin:
steps (c)and (d) are effected continuously to cause continuous _

movement of the wall surfaces of the hoses.

4, A method as claimed in any one of Claims 1 to 2 wherein: -



refrigeration apparatus, or through a heat exchanger operably connected to
a refrigeration apparatus. 5 5. A nethod as clainmed in any one of ﬁm@g'ﬂk
to 3 wherein: step (c) is effected by the introduction of conpressed ali
into thewaomessesand step (d) is effected by bleeding, orpepheasihg the
air fromthe hoses. 6. A nmethod as clained in Gainms 5 wherein: 10 the
introduction into, and bleeding from the conpressed air to the hoses is
effected by val ve nmeans, which is controliiged by conmputerised or Ilike .
timng nmeans. 7. A nethod as clainmed in any one of Clains | to 6 wherein:

step (f) is effected by el eashuadanPhigiont aif AL AGITEANSahagaRRL T ed to

fid G
one end of the hoses and the introduction o corrpregseg?alr Ot her

ndior i co oryorarer B SRR ETIRRR. TR SO dnt Brhad BBl Frasiohaon

andlor ice crystals to, and through, o _ Che gros=s 707 Show
ki ng appar at .including: a coqlin iumin a c ;

ga p: u?al Ip{:) y of W‘Egggg&m&aqp%ggtysp%[%qogghﬁqqt FEEhangeRoRRiBBlY:conpaptedtto appl y

an at least intermttent or cyclable inflating force to the hoses to

cause the hoses? [&¥Igalien peR@EtYSartial Iy inflated and deflated; and - 6

MAY 2005 WD 02/37039 PCT/ AUO /01419 19
5 5 A method as claimed in any one of Claims 1 to 3 whersin:

step (c) is effected by the introduction of compressed air into
the hoses and step (d) is effected by bleeding, or releasing, the air from the
hoses.
6. A method as claimed in Claims 5 wherein:

10 the introduction into, and bl'eeding from, the compressed air to
the hoses is effected by valve means, which is controlled by computerised or
like timing means.

7. A method as claimed in any one of Claims 1 10 6 wherein:
step-(f) is effected by releasing clamping or sealing means

15 applied to one end of the hoses and the introduction of compressed airto the
other end of the hoses, the compressed air assisting the transport of the
snow and/or ice crystals to, and through, the one end of the hoses.

8. Snow making apparatus, including:
a cooling medium in a containment vessel;
20 a plurality of hoses, at least partially filled with water:
means 1o apply an at least intermittent or cyclable inflating

force to the hoses to cause the hoses to be at least partially inflated and

deflated; and =~ : : : -



means to di scharge snow and/or ice crystals generated in the hoses;
wherein: heat transfer fromthe water to the cooling nmedi um generat_%%
snow and/or ice crystals in the hoses; and 5 the at |east parti al AY 2005
expansi onWef 02889 hoses by the inflating force rel eases phEasnowsand/ or
ice crystals fromthe inner wall surface of the hoses. 9. Apparatus as
claimed in Caim8, wherein: the containment vessel is a tank with
insulated side walls, end 10 walls, flod@ and optional renovable Iid or
cover. 10. Apparatus as claimed in Gaim8 or Caim9, wherein: the
cooling mediumis air or redrisqoidtschBr®f SicaPhNd/BF i ic@%rﬁtal@ geY‘@Fa%é wﬂfﬁﬁm

m xture. 11. Apparatus as clained in any one of Cains erein:
15 the hoses arseanwheigif.ed of material (s) which are vvater |rrperV| ous,
flexible, inflatable and capable of remaining pliable at |ow

have & smooth inner' |1 net abhansTeLrdl Yot Valird Mg coubodnesivaderarmn T
pol yur et hane, nyl on |J ke pI stl S rubber materials resistant to ice
formation, and %’Pé" '?ﬂf[’? 'ﬁﬁICIrXP &W’W%ﬁﬁ @hon-stick coating such as

linseed oil. 13. Apparatus as clainmed in Caim12,- wherein: - 6 MAY 2~65
5 the at least partial expansion of the hoses by the inflating force

releases the snow and/or ice crystals from the inner wall surface of the

hoses.
9. Apparatus as claimed in Claim 8, wherein:
the containment vessel is a tank, with insulated side walis, end
10 walls, floor and optional removable lid or cover.
10. Apparatus as claimed in Claim 8 or Claim 9, wherein:

the cooling medium is air or a liquid, preferably brine or a
water/glycol mixture.
11. Apparatus as claimed in any one of Claims 8 to 10, wherein:
15 _ the hoses are constituted of 'material(s) which are water
impervious, flexible, inflatable. and capable of remaining pliable at low
temperatures.
12. Apparatus as claimed in Claim 11, wherein:
the hoses have a smooth inner liner constituted of material
20 such as Teflon ™, polyurethane, nylon or like plastics or rubber materials
resistant to ice formation, and are optionally coated with a non-stick coating
such as linseed oil.

13, Apparatus as claimed in Claim 12, wherein:



WO 02/ 37039 PCT/ AUO /01419 20 the outer |ayers of the hoses are
constructed of flexible material or fibres, including thin-wall edﬁ MAY

pol ypropyl ene, plastic, fabric or nmetal fibres. 14. Apparatus as clail n@gjﬁ
in any onav®b/xains 8 to 13 wherein: 5 the hoses are cepiaipgehythin a
cage or superinposed tanks to maintain the hoses in heat-transfer contact
within the cooling nmedium 15. Apparatus as clainmed in any one of O ains
8 to 14 wherein: the neans to at |east paggially inflate the hoses include
a conpressed air supply, a liquid punp or a vacuum punp; and a valve 10

means, connected to a coniq{Ply,f¥s %IS the hoses to be.inf|ated
and deflated in a predeter n‘iongécli Itgggplsegpi'?% %%raa[?ugor}f’ rugfegi Prg(ﬂe?‘#eany
one of Clains 1 . rei.n;, .the nmeans to discharge the snow and/or ice
crystals from tth(Per#Zg}é@gﬁeﬁt'Pﬁ'Hg'"QgWBF@Eegﬁ%XW?mﬁ%ﬂﬁ) Plasiindabiippranetal
gravity. is 17._ garatus as clainmed in any one of Clains 8 to 16 wherein:
rel easabl e seal | means operably cl ose one end of the hoses, the sealing
means i ncl udi ng clanpi ng means, on a retractable cylinder, externally
engageabl e wi t h14he hose; Aapatatus a$ tlairaed iy aror onendf @kairds Bltaddauhergpans
wi thin the hoses. 20 6 MAY 2005 21 ‘
5 the hoses are contained within a cage or superimposed tanks
to maintain the hoses in heat-transfer contact within the cooling medium.
15. Apparatus as claimed in any one of Claims 8 to 14 wherein:
the means to at least partially inflate the hoses include a
compressed air supply, a liquid pump or a vacuum pump; and a valve
10 means, connected to a control system, to enable the hoses to be inflated and
deflated in a predetermined cycle.
16. Apparatus as claimed in any one of Claims 1 to 15 wherein:
the means to discharge the snow and/or ice crystals from the
hoses include compressed air, pump means and/or gravity.
15 17. Apparatus as claimed in any one of Ciaims 8 to 16 wherein:
releasable sealing means operably close one end of the hoses,

the sealing means including clamping means, on a retractable cylinder,

externally engageable with the hose; a shut-off valve: or inflated bladder
means within the hoses.

20



18. A snow maki ng apparatus to produce snow within a cooling nmedium the
apparatus conprising: 5 one or nore hoses connectable to a source of
water, the or each hose having an inner wall surface and an outerf W& pigs
surface contactable with the cooling nediumto generate snow and/or ice
crystals in the or each hose when at least partially filled water; air
supply nmeans operable to supply a fluid conprising substantially air to
10 the interior of the or each hose to ?Yclically or intermttently cause
the or each hose to be at least partially inflated or defl ated, whereby
inflation of the or each hose causes rel ease of the snow fromthe inner
wal | surfaces. , 19. A snow nmakin apparatus as claimed in claim18 wherein
the air sifply? %W@%Wrﬁgﬁs OPregyee snew Wishipraeaelingamedivtartiien t he

or each hgse,hfStshprisiRgt air is permitted to bleed therefromto effect
deflation. 20. A snoev magi ng apparatus as clained in claim18 or claim19

wher eiin  rel easrdbe mmaliosgs meansctabdz thhsoutasebwat, thedooéadihRoss each
hose, thel} 20 seal h%%@nﬁana bei ng rel easabl e to di scharge the contents of
the or ealf'h$gan fll SHTAGH 2PF aneutep ! efiqntactablewth &g raring
appar at usmagiuwh % Gefetdle ARBWOARY/OF ice! @ aBislid th Johr | s§9 @
cont ai nment .vess_epgfor the cooli ngI rre%}/um - %%ﬁ%%ﬁdi&%\gh%@%&@ssﬁow
maki ng appitiayBllecowptesduce snow within a cooling nedium the apparatus
conpri sing: on r nore inflatable structurgs, connectable to a source of
QlpH J
water, the or Ir Supply means operable to supply a fluid comprising substantially air to
10 the interior of the or each hose to cyclically or intermittently cause the or each
hose to be at least partially inflated or deflated, whereby infiation of the or each

hose causes release of the snow from the inner wall surfaces.

19. A snow making apparatus as claimed in claim 18 wherein the air supply
15 means comprises a source of compressed air wherein the or each hose is such

that air is permitted to bleed therefrom to effect deflation.

20. A snow making apparatus as claimed in claim 18 or claim 19 wherein
releasable sealing means operably closes one end of the or each hose, the
20 sealing means being releasable to discharge the contents of the or each hose

under action of the compressed air.

21. A snow making apparatus as claimed in any one of claims 18 to 20 further

including a containment vessel for the cooling medium.



each inflatable structure having an inner wall surface and an outer wall
surface contactable with the cooling nediumto generate snow and/ﬁ .?C?UBS
crystals in the or each inflatable structure when at |east parti f‘@
filled wwth water. neans for applying inflating force to the or each
inflatable structure to 10 cause the of each inflatable structure to be at

| east parti ya L0fl at ed. whereb snow, attached to the {nner wall surface
i s disl odge?é'ﬁénﬂ’é’arﬁggpg %pﬂﬂ%?dg PLOES SRR Wit ﬂPPQl'%%W@‘@@WUHI%r e.
15 23. The snow naki ng apparatus of claim 22, wherein the neans for
applying an i rﬁﬁ’%ﬁrﬁ‘ﬂé GAPRESIRGnpri ses air supply means operable to supply
a fluid conprising substantially air to the interior of the or each

i nflatabl e struenapemose inflaldferstieictures sohnectiiblet tata sowrcewnftwater, tthe loe
inflated and deflated. 20 24. The snow meki ng apparatus of claim 23,

wherei n t he ai reaaipipfatabiassudtsre hadnglbinenher wabgLifate and aryelitee aldily or
intermttently. 25. The snow maki ng apparatus of claim 22, further
conprisiNg a vesifitlce containing the cooling medium - 6 MAY 2005 23 26. A
snow nmeki ng apparatus as clainmed in any one of clainms 22 to 25 further

i ncl udi ng rel ea&ﬁ%aaﬁﬁﬁ\g?ﬁ%@@@&ﬁg‘ggﬁﬂﬂqﬁ% ggﬁ%&%?ﬁg\mﬁﬁgﬁk%;&%ﬁgﬂﬁg

operably cl oses one en the or ructure,
means being r |l e isgharge the nt ent f.the.or each
inflatable st r%Egbﬁ’ge%ﬁHﬁﬁtagal%gw%ﬁ'e&hqn@?%ﬁa?@g e@eai ?"’?ae/t?r-A net hod
for maki ng snow conprising the steps of

means for applying an inflating force to the or each inflatable structure to

10 cause the or each inflatable structure to be at least partially inflated, whereby

snow attached to the inner wall surface is dislodged; and

means to discharge snow from the inflatable structure.

15 23. The snow making apparatus of claim 22, wherein the means for applying an
inflating force comprises air supply means operable to supply a fluid
comprising substantially air to the interior of the or each inflatable structure to

cause the or each inflatable structure to be inflated and deflated.

20 24. The snow making apparatus of claim 23, wherein the air supply means is

operable to supply fluid cyclically or intermittently.

25. The snow making apparatus of claim 22, further comprising a vessel

containing the cooling medium.



(a) at least partially filling an inflatable structure with a quantity of
water, wherein the inflatable structure is disposed in a cooling nedium
wherein the 10 inflatable structure conprises a wall having inner sérMicas
and outer surfaces, and wherein an outer surface is in contact with the
cooling medium (b) allowi ng heat transf4? fromthe quantity of water to
the cooling nediumacross the wall to formice crystals on the inner
surfaces of ZHeAviow making apparatehasiasitiey imeanypohatof Reaiinke21ed D5Mirther
applying an inflating force through 15 the interior of the inflatable

structure, winehelingtretedsublesdatingcmesing! wharéin thel @é@&aﬁléc’f@éll‘@ hﬁ@.ﬁ{s
surfaces of the wall. 28. The nethod of claim27 wherein applying the

inflating fossérably Q08 bAE entirehé I%E] ?gtg'irm”atéméls%% &, ﬁreréé%&ihbgrp%a%%d

conprises introducing air into the able structure to i

defl 2t e ) BBt ERAEE 1 0o 50 SR A ke "

Introducing arr into t structu
i ncreasi ng . de Si the pressure in the inflatable structure. - 6
MAY 200 2%@6’% %@gr?gmas%?cpﬂﬁrai m 29 wherein cyclically increasing and
decreasing the pressure in the inflatable structure conprises Punping
conpressed air in and evacuating air out of the inflatable structure. 5
31. The nmethod of any one of claims 27 to 30 wherein the steps (b) and (c)
are repeat et -uhirethod fes snakingi sapwomblising the slepgiofant i t y of water has been
converted to snow. _
(a) at least partially filing an inflatable structure with a quantity of water,
wherein the inflatable structure is disposed in a cooling medium, wherein the
10 inflatable structure comprises a wall having inner surfaces and outer surfaces, and
wherein an outer surface is in contact with the cooling medium;
(b} allowing heat transfer from the quantity of water to the cooling
medium across the wall to form ice crystals on the inner surfaces of the wall; and
(c) mechanically manipulating the wall by applying an inflating force through

15 the interior of the inflatable structure, whereby the formed ice crystals are

released from the inner surfaces of the wall.

28. The method of claim 27 wherein applying the inflating force through the
interior of the inflatable structure comprises introducing air into the inflatable

structure to inflate and deflate the inflatable structure.
20

29. The method of claim 28 wherein introducing air into the inflatable structure

comprises cyclically increasing and decreasing the pressure in the inflatable

structure.



32. The nethod of any one of clainms 27 to 31 further conprising the step
of: 10 (d) discharging the ice crystals fromthe inflatable structure.

33. The nethod of claim 32 wherein the step (d) conprises: openi Dﬁ MR qud
of the inflatable structure; and introducing conpressed air into the

i nflatable structure to push the ice crysﬁ‘al s 15 through the opened end.
34. The nethod of any one of clains 27 to 33 further conprising using
conmput er cond®ollhe &epthed of clain 2thwhersain aytlmallyindreasingtangcdextrepsing2he 35. A
met hod for making snow substantially as herei nbefore described with

reference t oprelseue tothEaimfiatab|é isjuuctsre GanprAsesnpumipild BEmppEsdert HF in and
substantially as hereinbefore described with reference to the

acconpanyi ngevdcgatipair out of the inflatable structure.

5 31. The method of any one of claims 27 to 30 wherein the steps (b) and (c) are

repeated until substantially all of the quantity of water has been converted to

SNOwW.

32. The method of any one of claims 27 to 31 further comprising the step of:

10 (d) discharging the ice crystals from the inflatable structure.

33. The method of claim 32 wherein the step (d) comprises:

opening an end of the inflatable structure; and

introducing compressed air into the inflatable structure to push the ice crystals

15 through the opened end.

34. The method of any one of claims 27 to 33 further comprising using

computer-controlled means for the operation of the method steps.

20 35. A method for making snow substantially as hereinbefore described with

reference to the accompanying figures.

36. A snow making apparatus substantially as hereinbefore described with

reference to the accompanying figures.



