; e3el Yi TTUDVXAWY6TYTYKYQ TITLE: 1. 5 apparatus.

APPARATUS" BACKGROUND OF THE | NVENTION Field of the Invention TH' S AV
| NVENTI O\wiodl28r@9 t o a snow naki ng net hod and The i nventi ®€Tperoaiotubar | yL/

relates, but is not limted to) an to i nproved snow maki ng net hod, and
apparatus therefor, for nmaking man nmade snow and ice crystals, to be used

for covering s

for the commercial issue of ice or donestic or cooling requirenents. 2.

kiing slopes with nman made snow, for indoor ski centres;

" SNOW MAKI NG METHOD AND

and

Prior Art US Patpme:No 5 2NoWAMAKING MERHS0R ANDIASPARRAd)@r Snow 15 making

techni que and apparatus where ice crystals were formed within nultiple

hoses and were
“machi nery was
bul ky and diff
not be easily

di sl odged QY ~RaSSANE IR AO r 3 m over the hoses.
limted to Ba—{rartt+tttH '(i H% ,

The

oduction only) being

icult to nove around the field. As well, the machine could

ubed on an figlsethedaventianough ground. The cool ant

‘requi rement was high, and one |eak could lead to a costly repl acenent.

machi nes coul d not be ecofidi8 dNMBNTIONI welates o aulskosupdiking duethbd ame nany

ired to produce the nmachine. The nethod of dislodging the ice
gtjgchi nery downtime, due to the fact that one roller

man hours requ
crystals could

mechani sm was WOrki ng on nultiple hoses. Therefore,
t he other hoses were non-.ﬁroducti ve whil e repairs

e ieention, Bettictieryomdide, BF is motdirdiies”ld o8 and

In addition, t

he end prod

required further drainage, and the hoses were limted to short |engths

to the conpl ex
PCT/ AU99100312

with an inner

i improved ssowavBKingrpethod, andrapparatus| theeafen forymakingamiaon

if one hose fail ed,
f ect ed.

The

al |

due

( (I'nternational s Publication No WO 99156067) (Al fio Bucceri)
di scl osed a snowadBlenBW AMRFiBEReySAN] oheisddres Eovdithd dieNb Bidhdaagith mamenbl v,

hose connected to a water supply and an outer jacket to

ecehve 200! BERT N 1l oor BRELNR SRR bR PEF S R8T .

di sl odged by i
air fed via a
crystals &8 th

assenblies are deforned using a pair of rollers which travel in concert

line to the inner hose could assist transport of the dry snow

ed@mast of eROlINGSEAHE.EEHES;. i n one enbodi nent, the hose

along rails to 2el ease theriorcArtf orned on the walls of the inner hoses.

15

20

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 roller mechanism over the
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
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 roller mechanism was working on multiple hoses. Therefore, if one

hose failed, all the other hoses were non-productive while repairs were
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The di sadvant ages of the nmethod and apparatus of 15 PCT/ AU99100312 i ncl uded
the necessity to have up to three hoses within the outer jacket, ie., the

i nner hoswp Bevs®quasher hose, and the pressurized air ho®Per/And/oifiat t he
wal I thicknesses of both the inner hoses and outer jackets nust be
relatively thick to withstand the deformation by the roller assenblies -
the thickness of the inner hoses, in partigular, reducing the rate of heat
a o transfer fromthe coolant in the outer jackets to the water in the

i nner hoses. SU ” I I [t ] j

present inventio gdg”o%%%ﬁﬁ.g%rd %@%@oﬁméﬁmﬁgﬁﬁéggﬁgﬁﬁ@%@ﬁow
and/or ice crystals, which is_sjinpler than t he nmet hod, di scl osed in

I nternat i onal ~ PA§@@ANdapgAUines; f%ﬁ‘%@?‘?lﬂ@@ggfﬁgiﬁ‘?. hoggs W@r%q'm't@rﬂem &R0Bbj ect
of the present invention to provide a nethod that can be used in any
climtic conditliengths duie toolte ¢cdmplexidy of theemacbihehow t enper at ures and/ or | ow
‘air humdity. s It is a further preferred object of the present invention

to provide a method with |rigraussalFedéntilieattin PCPRUIHOCIP (in&mBRehalm t o
the water (or water-based m xture) fromwhich the snow and ice crystals are

formed. It _is agstll. fugt d ' L the present invention to
provi de a et ho@”%‘?aéﬁ?”u@(gg‘(’:‘{%?gé\i‘?@f), “ﬁﬁ%%%? |J£%lcﬁsge$§rér%ﬂvy ﬂ'@na/ater
introduced in the hoses to be converted jnto snow or ice crystals at a nuch
faster rate. itmashipeshayingrairieast opg diegibiefosejassemirly.twih gncigagt hose
invention to provide a nethod where the danage to the hoses is mnimsed by
i s elimnating, comnedtead o aiwater shpplywrtean oLtergacke tpaeteive cbolant frost al |
further preferred object of the present invention to provide an apparat us,

to effect the Hhad, [ ' %ﬁtyy-' greatly
reduced. O her ngs)iﬁlg érlrce ogf g@@%?ﬁt@fg {);rﬁ%;rent é|ﬁ\"y\;aes’fllltali%cl)n I yb:adé%#gé
apparent fromthe fqllow ng.description., Throoughout the cificatiop, the
Lerm "hoses” shadyashersgs b e utEriackat 25 RIERRHTRedAT Fehda & i6eo Benaui
or the like; where the hoses preferably have outer walls conEri sing, or

constructed of , inneshbsercouid assisti transport of thetdsy sabwwrystalentodbg lemdk oftthe
specification, the term"water"” shall include water or water/surfactant

m xtures or thepbsk@ssémBiyl afl 6ns Wnhtsdimens, theHosdeasseriMida ife’ défdfmed

"FXSnow' (Trade Marks). s’'In one aspect the present invention resides in a

snow nmeki ng net [ ' f 0, I NG | n. .at
| east partiall yng'ﬁpéﬁégg’lfg@é‘%’g%@%@% (‘:’glo'ini é\cg)cr?baiﬁ ghé ?%'ngb;fe?‘?%éaegh% io8
partially filling the hoses with water to allow heat transfer fromthe
water to the colImMes eretheuwplsoledPaeEhesfv and/ or ice crystals in the
hoses; (c) applying an inflating force to the hoses to cause the hoses to

be at least partially exp@hdedlisadvantdgesr edfedbengnaethedsamg aappavatuisc eof
crystals frominner wall surfaces of the hoses;

15 PCT/AU99/00312 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 the present invention to provide an improved

method for making man-made snow and/or ice crystals, which is simpler than



(d) reducing the inflating force to allow further generation of the snow
and/or ice crystals in the hoses; (e) repeating steps (c) and (d) until at
| east subzoanBimdly all the water in the hoses has been ceavaloedi#1®9 snow
and/or ice crystals; and (f) discharging the snow and/or ice crystals from
the hoses to enable the method to be repeated. Preferably steps (c) and
(d) are effected at a cycle rate dependant3on the rate of generation of the
snow and/or ice crystals in the hoses. 5 Preferably the steps (c) and

e o o T haREAahba WM edif IRBHERICRANPARHPARRIABRT T AOBbRIAL,

surfaces of the hoses. era cooling nediumis anblent air,

liquid leg., brine or actyator/ col m xtu which.is preferabl.

*mai ntai ned at, or bel ow, | 'saad?rgt%fedt 8%8{ Qf ﬁi%?fwngﬁvﬁnﬁg”ttﬂ@fewéﬁi'fhg
medi um through a refrigeration apparatus, or through a heat exchanger

oper abl y connednethaddhgt easn be yeedin any elppaiiacenrditignsméthapt thegeapirerient s
‘effected by the introduction of conpressed air into the hoses and step (d)

is effected by dflleRdemperatures ad/osiongair hmiaity. from the hoses. Preferably
the introduction into, and bl eeding from the conpressed air to the hoses

is effected by val ve nmeans, [ ' Y C 0 W terised
or like ti%‘i ng neans. Pr Q?é?%:f@'“%‘&t’:%'%?ﬁ'&? ?Hé%(?te(g?g{c? b&/&%ﬁég\g%%c anpi ng
or sealing means applied to, opne, end of the hoses and the jntroduction of
conpressed ai rprPMi%gﬁfbmemW U“WPV??*Qeﬁbg%@feﬁfmém(é%@éﬂpcgpmt@i@ﬁ sting
the transport of the snow and/or ice crystals to, and through, the one end
of the hoses. Iwater{ecwaterdsgsed: mixtiwe) froes evhich tivee shownande dederysiats anow
maki ng apparatus, including: a cooling mediumin a contai nment vessel; a
plurality of hgggpdgat |east partially filled with water; neans to apply an
at least intermttent or cyclable inflating force to the hoses to cause the

hoses to be at | east partyal Jonf Lated and ] +..and ans to

di scharge snow and/ or i ce’!tésré}sélﬂg?‘én@%r%rﬁg r@i}dsﬁ)eﬁé\dmsgr&se%@ygﬁﬁqn icéat
transfer fromthe water to the cooling nmedium ﬁener ates snow and/or ice
crystal s it t hedravidesa mathod whigh uses legstwalar. ithareby.glgwina for &l theevateses by

the inflating force rel eases the snow and/or ice crystals fromthe inner

wal I surface ofintrbgudesspstheProske tabkyconivbrted dtb @noeEnticy epstdls s aatiehk,
with preferably insulated side walls, end walls, floor and optional
renovabl e |id gpoepygle. Preferably, the cooling nmediumis air or a liquid,
preferably briné or a water/glycol mxture. Preferably, the hoses are

o Canant o of Faretnne W 450 g S BEGP BEne b BSeL g oA S e
have a snmooth inner liner constituted
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
assembly 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, resiliently flexible



of material such as Teflon T'", pol yurethane, nylon or like plastics or
rubber materials resistant to ice formation, and may be coated with a

non- st i ckwo®asimsg such as |inseed oil. Preferably, protectcyAutownens!| ayers
of the hoses are constructed of flexible material or fibres) including
thin-wal | ed pol ypropyl ene, plastic, z o fabric or netal fibres. {Depending
on the selection of the materials) for thedinner liner) the outer |ayer my
be omtted for inproved heat transfer between the water in the hoses and

t he cooling msﬁ{.,?(gr-%l(g?ef erably, the hoses are contained within a -cage or
7 superinpose anks to maintain the hoses in heat-transfer contact within

t he cooling nedium Prefepabl the means.to at feast partial inflate the
“hoses include a conpresse f&Pﬁhg%ﬁwey?‘P%F'ﬁ? @Pdt%%%rwﬁt@ﬁaﬁh%lm lWge  and

a valve neans, preferably connected to a control system to enable the
hoses to be i nfwateeor aaterisfrfactant mixtureposdiee likavi(Sadabipdusfackrds inciiddley, t he
‘nmeans to discharge the snow and/or ice crystals fromthe hoses include

conpressed ai r,"SNOWREGRINE" 3 "FXSHW | (TVadvathignabl y, rel easabl e sealing
means operably close one end 0 of the hoses. Preferably, the sealing neans

i ncl ude cl anpi ng neans, r | . - I bl e
with the hdse, a shut-of ?'H\Pj]ev%d@?wﬁé)#'%%é{ fgpgﬁ@ﬂ %@%}ﬁ\é %’?ﬁ%ﬁ%ﬁ@ﬁ oses.
BRI EF DESCRI PTI ON OF THE DRAW NGS To _enabl e the invention to be fully

under st ood, pr enethoddnelyging therteprswof:i now be described with reference to
t he acconpanying drawngs in which: FIG1 is a schematic side view of the

apparatus for the nethod (afer dotdtindiossss, aran atibbsipaetidiyefdiiapsed stateiin 2 i s
a simlar view of the apparatus where the hoses are z o expanded/i nfl at ed,;

FIGS. 1 a and ﬁ%ﬁ ive end views of one of the hoses in its
respective col @8@%@/%e I gtﬂé'd and expanded/inflated configuration; FIG 3

is a perspective view of fir enbodi . of the appar,atys in

ef fecting the nethod, par@’é beq?t:\%a%{br?@?q{]&%l@ﬂtE?EPF?§/‘,"’ﬁhI§F€E§rtﬁaﬁg‘N§eat
schematic side view of the apparatus of FIG 3, with ancillary equi prent

bei ng showm i n thansiér fromrthe Water tosthesceplinpanedivnt tosgrnerategsnaw Bndlordcef t he
second s enbodi nent of the apparatus; FIG 6 is a simlar viewof a third
enbodi ment of tdrgstapiartBéWdses] G 7 is a schematic perspective view of the
hoses (or tubes) for a fourth enbodinent; and

(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/or ice crystals in the hoses;

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

1] discharging the snow and/or ice crystals from the hoses

20 to enable the methad 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.



FIG 8 is a schematic sectional side view of a hose and sealing device.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Referring now to FIGS. 1)
la, 2 andwden2/3tdse operation of the invention will now be mogagiog/otascri bed.
A liquid cooling nedium (eg., brine) (or air) 1 is contained within a

sui tabl e contai nment vessel, eg., an open-top tank. The cooling nedium1l is
created by bel ow freezing anbient air tenp®rature, a heat punp) a
refrigeration apparatus or the like - the cooling nmedium 1l nay be passed

through a heat exchanger pAgLEMPING SRR LPEhG AP AABRGERH BnintBhSy 13 2

| east partially fills the hoses "2 oses era belna arranged in
a matrix to allow intinate contact between the outer .surfaces of the hoses
5 and the cool | S SRRATIR9uS FAbemBr IR Nl inBeR of BiF BRSER: or i al's whi ch
are water- 9 inpervious, are flexible, inflatable and capable of

remai ning pliable at | ow Peaigrablt theeepolisgsnediynt israralient airher a liquidf(eg., of
‘heat fromthe water 3 in the hoses 2 to the cooling nedium1l. Ice crystals

begi n to form ditirieér ddigtorABicol midurd) agkieh S prefsrabRanaintaifd &g lor beldwe
wat er 3 due to the mechani cal mani pul ati on of the hoses and the

bel owfreezi ng t j j : ' .

mani pul at i N ofé?%‘ahg&s@é&fﬂrgugggggﬂéb p%e@ﬁ??&%%'um{@?%ﬁ%ﬁ%@rw
surfaces of the hoses 2 to be repeatedly dislodged, mechanical

mani pul ati on bedRRAratusecPedthughea clhiedl exchapgeisianprabli gepnredtsrinde of t he
pressure in the hoses 2. The nechani cal mani pul ati on causes the conti nuous
novenment of t herefigdration appardtes.es 2 whi ch, when conbined with the
non-stick nature of the inner wall surfaces of the hoses 2, allow for the

generation or formation oprdfbfdphPnstepl (&)iikOkReaRRAV By Whkalistrodki:tibhe of
mechani cal mani pul ati on neans 4 ‘can be any nethod for altering the pressure

in the hoses and may inglude the follow_ ng: .a ¢ [esse Lro.supply which
is operated on %DTER}PéSéeﬁoaw rH‘?tP;ﬁ‘& ﬁﬂ%e%gpﬁa'?’tgpt(ﬁgﬁﬁ@szgggjecgbyﬁﬁg&aﬁefo&ab| y
a di aphragm punp without a non-return z o valve, that 'operat es on a cycle
to fill ame drdeleasing Hbseair Jtomitheoieses; Lreferakintpanptraductionopie.aned on a
cycle to constantly reduce and increase the air pressure above the fluid

lines; or a bl ayleedingfrarhheasonyydssed aif tb thekosanipdifleetatf by naioe mddre)t use
10 which creates constant npvenent and deformation of the walls of the

hoses. FIGS. layrp igpréibrasiy BEARGNET B BompBétisel driikeiMiRg ridkhs.

Preferably step (f) is effected by releasing clamping or sealing
means applied to one end of the hoses and the introduction of compressed
15 air to 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.
In a second aspect, the present invention resides in snow
making apparatus, including:
a cooling medium in a containment vessel;
20 a plurality of hoses, at least partially filied 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



illustrate exanpl es of the shapes when deflated and inflated, respectively.
Preferably, the hoses 2 have inner |layers nade fromthe s material such as
f | exi bl e wefokem3d”' ) pol yuret hane, nylon or simlar plastiPcI/Aaninubder
materials which are resilient to ice formation on the walls. The inner wall
surfaces can be treated with a non-stick coating, which is linseed oil. The
outer |ayers} of the hoses 2 can be any fl@xible material or fibres capable
of high heat transfer and having an ability to withstand the 7 psi/210 kpa
- suitable construction L ‘ dehseh

i ncl udes thin-walled pol ﬁ%%géﬁéé%gfcﬁéﬁ ast |d§‘,}léﬁglgry?é§e%r§8t%£@st ‘%}ﬁr?%g.tﬁe

Al ternatively, 'Propfi ?{%aéfé' material such as laid flat hoses can be used.
After a set perf¥SoVNEfHB: all of the water in the hoses 2 will be 15
converted into ice crystals. The time will vary and depend on the

i ntroduced tenperature ofheatdransfesfromitle waier tatbe coaling aedium genetaies
cooling medium 1, the type of nmechanical manipul ation used, the naterials

for the inner IdnoRy anodraes efystaly B thefhdsee; Aages, etc. VWen the tine has
expired) the snow formed within the hoses z o can be bl own out by

compressed a1 6, 1 b¢, i d N BhaNn BinERRREe B o A ek

re-filled with water 3 by a punp 7 and the process is repeated until such
tinme as the deslﬁlﬂﬁfeﬁutélﬁt$'?Q)NcﬁndéQfo%ei@'Y5talslﬁom teubnaer wath surfageyof dhew
maki ng process can be controlled by a DDC or progranmable |ogic controller
whi ch nonitors Kdeest ot al operation of the systemin use. s The method wi |l
now be described in nore detail with reference to FIGS. 3 and 4, which

i1lustrate a snow making BRGEIMY, RAY ICBAtifEhY védsel ﬁéékaﬁlﬁ,qg(ﬂ??g?%ﬂy any

operating as described above. The snow hoses 2 can be prefabr

size and are canfigured in three |evel ith,the twelve hoses in each |evel
constructed as 'H%&"gfeﬁg%‘F’Sr"&a'Ee%Fi%%ﬁ: ﬁ?(\é\d %p@%@é&ergwaﬁlgq@ﬁ Qﬂyg& for

t he mani pul ation of the hoses 2 in this exanple. Cooling medium1 is

cont ai ned1®i t hi n an open Peieabik the Gastiag gnedivm 8 aisora david, Areferahlym
gal vani sed iron or other material suitable for holding water; the walls,

renovabl e | i ds)brislobaseatef/gh/bel mixikrear e preferably insulated. A
rectangul ar cage 2A conprises 36 rectangul ar stainless steel partitions,

al t hough these can al so b@¥%ér%g§g§§58§e§)gpé c@%g{rtlﬁtgaroq%ﬁgﬂ @)QngﬁHE%i ons

2A are capabl e of keeping I'N posi and nmain nin
hoses 2 to below the | evel of the cooli di u , Which  is gconstantly
mi ntained at IWaler dnpepiRyR dexihle. ilagrlp 27 carpblsiet remaning eliable aHiw
cooling mediumis a water and anti-freeze mi xture (eg., brine or
wat er/ gl ycol ), tempehatwsepuripyeterably: the heass havesa pmopthLinney linerneonstiited The
cooling nmedium1 is cooled to sub-freezing tenperatures by either
15 of material such as Teflon ™, polyurethane, nylon or like plastics or rubber
materials resistant to ice formation, and may be coated with a non-stick
coating such as linseed 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



12 a heat exchanger utilising the natural anbient conditions or a

mechani cal heat punp 110. The cooling nmedium 1l is punped to the tank 10

t hrough wob er370® and | eaves the tank via outlets 9 and thRCT/4Ue101419 t he
cooling nmedium1 is nmaintained so as to cover the top of the cage 2A where
the hoses 2 are s positioned in three layers. Lifting cylinders 12 are
connected to the cage 2A by way of liftindg lugs. The hoses 2 contained in
the cage 2A can be lifted fromthe tank 10 above the cooling nedium by the
lifting cyli nd%nﬁeﬁ%pbeédww&ttewmaroﬂwevnmstimeéwémréorﬂ twithin'e A
retractable cylihder 13, at one end of the tank 10, is operable to seal an
end of the hoses @ b wowar d pressure so that air can be injected into
-t he hoses 2 by088 Wﬁ& U5 enoi d 17, which is connected to a receiver of
conpressed air 20 which is used to inflate and deformthe hoses 2 to nake
the ice crystals. The pré¥siarablydthe measssaeest gagt padiailly indafedhe hesasrn to
their normal (deflated) elliptical position (see FIG 1 a), when the

retractabl e cylindidds alcbrpreseéd ant upply,eniquie paesesr 3 vacduihsursp| angixd
valve 17 is closed. A manifold assenbly 15 consists of three manifolds and

t hree sol enoi d v r ' I g‘@hﬁ&

el ectri caﬁ y (‘)’égjre aﬁéﬁﬁ%{)&@%ﬁ%bl@%ﬁﬁgé%tgg@?g%ghﬁﬁ%@gé/n@rf((;alet?nea:oTel , I (:s his
programed to rate .the system ,The solenoid valves 17 are connected to

t he mani f ol ds &ﬂgggﬂf‘ﬁqtﬁgtw@e%%d Hbﬂﬁé%‘%egﬁ"?@eg ¥6®or essed air receiver 20
and a water punp 19 connected to a water supply. The introduction of
conpressed air 13 andPreferablythe maans tbdischa@eitbe soow aohiosice arysialse t he
ice crystals hereinbefore described with reference to FIGS. 1 and 2. The

hoses 2 are Cowtt@h@ye§1m§md@|@m§rebge?iag,epgﬂ? rAéaf®akd/lorgrsvign a

mani fold 21 fromwhich the snow is expelle n an alternative

enbodinent in FIG 5, th | ne j i f bricated
fromal um niun) steel or %ﬂggeﬁé& @E?%@b?%g?ﬂ"gﬁggg'ﬁ%/Séﬁr%(bypaggg8&%#”35 her .
They are placed on top of each other in a manner to allow.,a snow naki ng
machi ne of0 i nd&f the beserei Graferaphs the sralinpmeaps fglideclamnieg MeasisnPn &
proportions and each contain one |evel of the rectangular partitions which
separ at e and coelractableheyliadervextdrnally éngageable witly theuindss, acshut-affleaheaor be
pl aced on top of each other. The tanks are designed to all ow the bel ow

freezing cool i Ren4tE4 A thé §l ow path indicated by arrows
Ay S TEFARR e oo

23, into the t owit, until it is collected at the | owest
t ank. When the 15 bel ow frﬁgﬁﬁmg@tﬁmmtom tank, it
is punped fromoutlet 24 t d recycl ed

t hrough the snow nmaki ng machine via inlet 25 positioned at the top of the
machi ne. Snow i s made utifld enable e dnnantiobniso kenfdly anderstordd Retestask at i on

as herei nbefore
15 embodiments will now be described with reference to the accompanying

drawings in which:
FIG. 1is a schematic side view of the apparatus for the method
where the hoses are collapsed/deflated;
FIG. 2 is a similar view of the apparatus where the hoses are
20 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



described. Preferably, the outside of the machine is clad in insulation to
mnimse the losses fromthe cooling nmedium1l to the atnosphere. FIG 6

il lustratweeastisprd enbodi ment of the invention in the fororafuodvesiimgl e
unit, self contained, variable |ength snow nmaki ng machine with an inbuilt
hose seal i ng apparatus. The machi ne conprises one outer 14 rectangul ar
netal section nmade of high density plastidor netal material which can be
covered in insulated cladding. One or nore snow maki ng hoses 28 are

contained in a A\ng‘g fisqh eﬁc@%ﬂ?@e{ mﬁr’%@i%ﬂigﬁ{m@@f &lark £ snow maki ng

hoses have a no urlt-1rnn ose Sealing device 27

| ocated in the end of th w hoses tq al]ow for the sealin t he, end of
»t he snow hoses. An exarrpﬁ:elﬁ;g '%aéﬁﬁamﬁﬁ%' \ﬂe‘g@ﬁFhWRﬁégtt@eotiiés%o%ﬁhi n
nmore detail in FIG 8. Alternative expandable rubber or plastic nmaterials
can be used t o angdlary equinseery beimg skewn imblogkfora; 27 is connected by
‘fitting 28 to a PLC xo controlled venturi-type vacuunfair valve 29

connected to a conpressed|d,r5syPp| wewOcorfédponiding 46THIE. €3 LéretHaO$8cE/d PY
vacuum and inflate the hose 28 by introducing conpressed air. The supply

end of the_sno i .by a hose tail 31 and fittings 32 to a
sol enoi d Vvl ve%eéﬁpﬁ‘tiozﬂgegﬁﬁggaggs’to a conpressed air supply 34 for the
i ntroduction of conpressgé;‘ 15 .air for both ni pul ati on of the hose 28 and
snow evacuation; and al sd {b0ds asin inle‘MQfgg“ wRPdimen of Breernaratusy a
wat er punp 36 for introduction of the snow making water. Both ends of the
apparatus are seal ed excefG.7ds atsohematio gerspedive viewy oBfhedrubesiior tubes)

bel ow-freezing cooling nmedium11 is introduced through inlet 38 and

connected at a B} ghi6irth ewfodiment: @nggonal a o position by the inner tube 39
made of plastic or nmetal. The below freezing cooling nedium1, punped

t hrough the systemto ma w, is drained.through.the.tube 29 via,.outl et
40 and transferred and rﬁﬁﬁ:%ﬁﬁlatsﬁﬁ?)rﬂaﬁcge&éqqq'a d’f‘?%ﬁfﬁﬁpﬁ?@f“dffamga
punp 42. FIG 7 is a general illustration of a 16-hose portable snow
maki ng mathi ne d@ViGe® si xteen of the rectangul ar tubes described in FIG 6
are stacked onto each other to forma small nmachi ne capabl e of hone use.

Conversely, the.length ofDETAILEDOESCRIPTHON OFCREE PREFERREDhs of up to
100 s metres and in a nultiple configurations of rows and Tayers to form

very | arge snow neki ng ”@MB@IQ@%‘?S” ng to FIG 8, the snow hose 28 and

sealing device 27 built i 28 capabl e of shutting and cl osing

t he hose 28 through the ressed gir pl Yy, will w be descr.i bed. in nore
detail. The snow hose 2 gﬁérrg}%mﬂw%ptﬁ{%ﬁ s Hﬁe?,amﬂﬁas{?ﬁ%qra @n Ogﬁh%nd
outer, pressure-resistant liner 45 formng the hose. A hose tail 46 with
appropri ate fi tinvergiorcuill now betbreadly desetibednds of the hose. The inflatable

15 A liquid cooling medium (eg., brine) (or air) 1 is contained within
a suitable 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 cooling medium 1 may be passed
through a heat exchanger cooled by a refrigeration apparatus.

20 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--



seal ing bl adder or tube 27 is of slightly larger dianeter than the hose 28
when fully inflated in the hose. Wen defl ated, the sealing bladder 27 z5
retracts wotoe/3rdse upper wall of the hose to ensure that necChlavkagascan
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 clanped into
position by the hose clanps 49 that securedboth tubes to the inner netal
ring 50. Alternatively, the sealing bladder 27 can be built into the hose
tail 46 and t C h PRYhER use.
The sealing . Eﬁ'ﬁ)ﬁ\??ﬂ%&%@é)ﬁbl&h \?gf%llgfggg[}%ﬁbﬁvopom?ﬁé@@ﬁaﬁ?é%\’v
connected with tubing to a conpressed air fitting that deflates the bl adder
27 as needed irTemPeer 5% maki ng process. 96 It will be readily apparent
to the skilled addressee that the nethod and apparatus of the present
invention enabl es the effPaowns formedruanihe tranaliereftheat from theomatend/iothe ce
‘crystals, which are suitable for a w de range of applications. The

mechani cal manitpges!a withefcoblieg s . ¢os oryetals baginttd forn®en He/ihat wal' €
di sl odged fromthe inner wall surfaces of the hoses and the snow and ice

crystals can be dischargach fﬁo%gbt@earlw@grﬁ} Wetdtbt Lhub"e YR Sledibnidi

hoses has Dbeen converted to crystals. changes an
be made to the enbodinments described and illustrated without departing from
Dhe e cent ' BRPATON of thE Rstes Attt frebel oy e G ABT R SR S0URS ng
the steps of: (a) locating hoses, in an at |east partially collapsed state,
in a cooling nmedediwm4. (b) at least partially filling the hoses with water
to allow heat transfer fromthe water to the cooling nmediumto generate

snow and/or ice crystals TiRe pcH2O%2$ mdrfipuldfen of #e ABseS?! &ludes therieg to
the hoses to cause the hoses to be at least partially expanded, thereby

rel easing the s n : I r I I r | surfaces, of, the
nosee: (d) redatrHgRofutle bl RSt o s Abhor'2 B o Boresdill Bt e
snow and/or ice crystals in the hoses; (e) repeating steps (c) and (d)
until at Reast reasRaniegl aanjpylption Heeipgt effectadt Ry thessyclivainaseasing oan@r t ed
to snow and/or ice crystals; and (f) discharging the snow and/or ice
crystal s from tdexrbasing dfdhepaddsure fire tiehbeels 20 Tite nesvbaniedl ndanigulagdihod as
claimed in Caim1l, wherein: steps (c) and (d) are effected at a cycle rate

dependant on t %Js%‘ﬁggefcoﬂﬁﬁﬁéﬁé hﬁi@ﬁﬂ%rﬁ g tlZé‘W\;\ﬁ)}lQ’b‘F.’tl?é Hb%@s Qrv?'Pﬁ{ZI‘?‘.;\ﬁﬁlaéf?dt he

hoses. z o 3. A net as clai ne aim erein: steps (c )
are effected conti nuoysl. 0 cause, conti nyous, novenent of th |l suyrfaces
ot Cthe hoses. - aombingdiuth he noastickGatiet 11 inbes WalksurtRces Of e Tases Coi o

allow for the generation or formation of millions of uniform snow crystals.

s nmay

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



98 the cooling nedium anbient air, or aliquid is maintained at, or

bel ow, a preset tenperature, by passing the cooling nediumthrough a

refri ger avoo3appar at us, or through a heat exchanger oper abifAtvonr@Et ed to
a refrigeration apparatus. s 5. A nethod as clainmed in any one of Clains 9
to 3 wherein: step (c) is effected by the introduction of conpressed air
into the hoses and step (d) is effected by0bl eeding, or releasing, the air
fromthe hoses. 6. A nethod as clainmed in Clainms 5 wherein: to the

i ntroduction i nimichapshtbl e Wﬁﬁ&tﬁﬁt ﬁrbﬂ?@?nehbﬁnﬁggﬁfrﬁ%%f# of‘fhre v&éiﬁtdgﬁre{\?isfétl i ng

effected by val ve neans) I's contro erise

7. A met hod | f
TS effected by rel eiiiﬁga%@'ﬂp HggLeR ?ﬂberﬂ%mn&aﬁm ofifeese b of

t he hoses and the introduction of conpressed air to the other end of the
hoses, the conplusieate exampies pEtherahapes whemdeiated emdtinfiatedorespadiivaly.i ce
~crystal s to, and through, the one end of the hoses. 8. Snow naki ng

apparatus) including: a cemiféraglyreteuioses 2 KoV MridTelalencawle from the
plurality of hoses, at |east partrally filled wwth water; neans to apply an

at least ot bkenl o6 8¥‘ﬁk%leﬁ§ﬁ§ Qagugérpgﬁ?e@umsr&ﬂﬁ@?@%@ﬂ?e the

hoses to be at Teast |aI and neans to
di scharge snow and/or ice cr ted i.n the hos erei n; heat
transfer from trHB %’F’@Fer!%sl’"?’[m‘é’ o %ﬁg 9 iGef er?groat%t SanthoNNeE e
crystals in the hoses; and s the at |east parti aI expansi on of the hoses by

the inflating fwalt surfatesmees betesatad witma /nmon-stiok aoatingalvbidhry isrinsbediaiiner
wal | surface of the hoses. 9. Apparatus as clainmed in Claima8, wherein: the

contai nnent vesged oh?erala&él‘(lé.) otk Hd%éﬁ'?fcﬁﬁl 5 4@ V‘Wé)!rtﬁe rﬁafénar@'rlfﬁxeé' oor

and optional renovable IT7d or cover. . Appar at us as claimed in Clarm8 or

or “a et er ol y CoPANGLgh g ”%@*J%F%’e@@%g%ﬁaﬁ%&?q“' nsighhE TRt oo

to 10, wherein: is the hoses are constituted of materials) which are water
i nper vi ous? 1 dspabt suitpbiel eeradiustiandmatepials rdhereutar lavess of ithe hoses 2 ow

tenperatures. 12. Apparatus as claimed in Claim1ll, wherein: the hoses have

a snoot h inner jhelodes tinsvattad polypopyiener phistic sfabric s niethl fibres.” ",
pol yur et hane, nylon or |ike plastics or rubber materials resistant to ice

formation, and are opti ongghp %aﬁ?él#lﬂg%ét‘é @éuﬂﬁasﬂgﬂﬂd?ﬂﬁ%&rﬁze

| i nseed 0|I 13. Apparatus as c erein:
outer layers of the hoses are constructed of erxr ble material or fibres,
i ncl udi ng t hi n-Y%8% ed pol ypropyl ene, plastic, fabric or metal fibres.

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-filled with water 3 by a pump 7 and the

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



14. Apparatus as clainmed in any one of Clains 8 to 13 wherein: s the hoses
are contained within a cage or superinposed tanks to maintain the hoses in
heat - t r anwDar/3e@9t act within the cooling nedium 15. Apparatidioasidadai ned
in any one of Clains 8 to 14 wherein: the neans to at |east partially
inflate the hoses include a conpressed air supply, a liquid punp or a
vacuum punp; and a val ve means, connecteditlo a control system to enable
the hoses to be inflated and deflated in a predeterm ned cycle. 16.
Appar at us as CHﬁbHEQed” any one of Claims 1 to 15 wherein: the means to

di scharge the snow and/or ice crystals fromthe hoses include conpressed

air, punp neans and/or gr 15 17 aratus as,.cl a|
*Clainms 8 to 16 wherein: ?‘@&é%?@%é‘&?‘iﬁ*)%&ﬁﬁ CBBQFQBIWOE?%?;%E‘%&QM of
the hoses, the sealing nmeans including clanping neans, on a retractable

cyl i nder, ext erpragramaebia)éegic conirotier waidhoswnitars e tofel operation of the
‘inflated bl adder neans within the hoses. 20
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9. AA92. Al AL. A L
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C*FLO% ()-f  <109& ()-& ° <1 Img me ium is a water a antl-freeze mixture (eg.,

brine or water/glycol), which is pumped to the tank by a pump 10 by a pump

" 111. The cooling medium 1 is cooled to sub-freezing temperatures by either
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.110103 I10% ()heat7p1u0r$1/§‘ 1(1)0 'Fhe coohng me% u‘r% 1 is pumped to the tank 10 through
inlets 8 and leaves the tank via outlets 9 and the level of the cooling medium
1 is maintained so as to cover the top of the cage 2A where the hoses 2 are
5 positioned in three layers.

Lifting cylinders 12 are connected to the cage 2A by way of
lifting lugs. The hoses 2 contained in the cage 2A can be lified from the
tank 10 above the cooling medium by the lifting cylinders 12 for maintenance
or when the system is not in use.

10 A retractable cylinder 13, at one end of the tank 10, is
operable to seal an end of the hoses 2 by downward pressure so that air can
be injected into the hoses 2 by opening a solenoid 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

15 hoses 2 return to their normal (deflated) elliptical position (see FIG. 1a),
when the retractable cylinder 13 is retracted from the hoses 2 and the
solenoid valve 17 is closed.

A manifold assembly 15 consists of three manifolds and three
solenoid valves for each hose 2. The solenoid valves 17 can be electrically

20 operated and are connected to a PLC controller 18, which is programmed to
operate the system. The solenoid valves 17 are connected to the manifolds
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
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y, S10%&' () -The hoses 2 are connected by hose clamps to a series of
hose tails on a manifold 21 from which the snow is expelled.

In an alternative embodiment in FIG. 5, the machine consists
of a series of tanks fabricated from aluminium, steel or plastic built to fit
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
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
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
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
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sealing of the end of the snow hoses. An example of a snow hose and
sealing device is shown in more detail in FIG. 8.

Alternative expandable rubber or plastic materials can be used

to seal the hoses. The sealing device 27 is connected by fitting 28 to a PLC

10 controlled venturi-type vacuum/air valve 29 connected to a compressed air

supply 30 that will 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 é hose tail 31 and fittings 32 t{o a solenoid valve 33 which is

connected to a compressed air supply 34 for the introduction of compressed

15 air for both manipulation of the hose 28 and show evacuation; and aiso to a

solenoid valve 35 which is connected to a water pump 36 for introduction of

the snow making water. Both ends of the apparatus are 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

20 position by the inner tube 39 made of plgstic or metal. The below freezing

cooling medium 1, pumped through the system to make snow, is drained

through the tube 29 via outiet 40 and transferred and recycled through a

refrigeration chiller 41 by a pump 42.
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are stacked onto each other to form a small machine capable of home use.
Conversely, the length of the tube could be stacked with lengths of up to 100
5 metres and in a multiple configurations of rows and layers to form very large
snow making machine.

Referring to FIG. 8, the snow hose 28 and sealing device 27
built into the hose 28 capable of shutting and closing the hose 28 through the
compressed air supply will now be described in more detail.

10 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 can be fitted to both ends of the hose. The inflatable
sealing bladder or tube 27 is of slightly larger diameter than the hose 28
when fully inflated in the hose. When deflated, the sealing biadder 27

15 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 position by the
hose clamps 49 that secure both tubes to the inner metal ring 50.
Alternatively, the sealing bladder 27 can be built into the hose tail 46 and

20 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 to

a compressed air fitting that deflates the bladder 27 as needed in the snow

making process.
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economic manufacture of snow and/or ice crystals, which are suitable for a

wide range of applications. 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 illustrated without departing from the present

10 invention.
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y10%@ () - 3&10%a () - A snow making method including the steps of:

(a) locating hoses, in an at least partially collapsed state, in
a cooling medium;

5 (b)  atleast partially filling the hoses 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 partially expanded, thereby releasing the snow and/or
10 ice crystals from inner wall surfaces of the hoses;
(d)  reducing the inflating force to allow further generation of
the snow and/or ice crystals in the hoses;
(e)  repeating steps (c) and (d) until at least substantially all
the water in the hoses has been converted to snow and/or ice crystals; and
15 (f) discharging the snow and/or ice crystals from the hoses
to enable the method to be repeated.
2. A method as claimed in Claim 1, wherein:
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.
20 3. A method as claimed in Claim 2, wherein:
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 3 wherein:
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refrigeration apparatus, or through a heat exchanger operably connected to
a refrigeration apparatus.
5 5. A method as claimed in any one of Claims 1 to 3 wherein:
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 bleeding 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 to 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 air to 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 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
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heat transfer from the water to the cooling medium generates

snow and/or ice crystals in the hoses; and
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 walls, 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:




1096910%& ()-3"L10% ()-L10% ()- 10@ 10@ 10@ 9y1l0%@& ()- 3

| 7109%@& () - cd*dd' eTee{Y7bCl | '10%.L& ()-0! | '109%h& ()-O0'R I

' 10%Mm& (Wodl2/37039109Mh& ()-0 | ' 10% Tr & () - OyBLOY& () - ef TiPCgYghoMEDC! |
'10%M nt & ()-0! | '10%=& ()-0! | '10%, h, & ()-0l+ | '109BB& ()-0! |

' 1098JU& ()-0! | '10%r & ()-0zh{h| h} h~hhhhi xY7!! ' 109& ()-

10968 ()-3"L109%G& ()-3" 10%& ()- 1098 ()op 10nmt ni 10nd nt

1ommiiiUiiijX dExY7!! ' ° 109G&% ()-Y 109%G& ()-F : 109G& ()-!1096G& ()-Y

109%& ()-3  10%& ()-X] @é‘%ﬁ&m\m of HEORGES aire PEorbtiaitdd of flexible

T1109%% ()-F  109%6& () -!' &
1096&' ()-kl @111 dEXY7!! 3310%& () - 1096& () - 1096& (gg F, 109 () -
L* 10%6& () - 3(m@tsm0(5lbresm~cmmg th%&'@i'ﬂ@ pgztypeopyi%mlas@c bje or m@éail ng
33] ¢c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading
83] c" "Headi ng fidps.’ A "Default Paragraph FontJ~B 9% 60F6;
"AGMNVTV] “ | ei nprtvxz| ~LY ' -4 <CGK"S[ {cl KLMNOPQRSTUVWNKYLSN' Y8PFAz

"#>$9("' 5()**g, - /]12<346 %@N@B{ %,J(fde -
RSRUW WHYY[ ] A" #b{ccezhi X E?\f abcdef ghi |’k opqr stu?v\g?y?j{Yv S res

New RomanAr i al Couri er New! h oot Ent Y‘b 5)0 H
"HSYR () * 1, - /01234567891he sesarec ained wit macageorsuperlmposedtanks

<=7 @BCOERGH JKLINCRCRSTNKY I e fosde! G K] mmopgr stuvyz(| 1o
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 Claims 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



