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- f d _— SNOWVAKI NG METHOD AND DEVI CE The presenP*tso atas
invention relates to a nethod and apparatus for nmking snow, and in
particular, to providing a snow maki ng environment wherein snow can be
produced under contrgtl ed-conditions. At--pr-esent, -snow maki ng
production is controll'ed by the naturéldenvironnental weather conditions.

To produce nman nmade snow, |ow terrperatures and | ow hum dity condltlons ar e
required.. Unfortunately, iSHNCHMAEING

The present invention relates to a method and
| apparatus for meking snow, and in particular, to provi!ding
a snow-making enviromment wherein snow can be pzoduced
under controlled conditions. ; '
At present, snow—ma]n.ng product:.on is controlled 'by
the natural environmental weather conditions. To pro&uce
man made snow, low temperatures and low humidity
conditions ate required. TUnfortunately,- :m sSome parts of
the world, for example, Australia, condztions are often
such that the temperature and/or humidity may be low, jbut

. the other environmental factors are still unsuitable for ° '

. the production of man made snow.. This gredtly r’esi:ricl_,ts
the spitable times when snow-.can'be made.

The present- invent:mn seeks to" 'prdv:.de a ‘controlled
environment, such that the production: of- snow 24  hours a

day, 365.days a year,. is facilitated, by :bfb?idi‘hg a
snow—mak:.ng environment, wherein the temperature, hum:l.d:.ty

‘and/or_other emvironmental factors: are controlled. -

In. one-broad form, :the presenb 1nventzon prov:l.desi' a
device.for the produci::.on of: art:.f:l.cial'-‘ show; ‘Said dev;zce

_comprz.szng- o : : S '

' an emr:.ronment, wherein the temperature. hmnidit:z'

: and/or oi:her environmental rconditions are-‘adapted Eo be

' controlled; N

b at least one snow gun hav:v.ng at least the nozzle

- thereof provided substantially within -or" adjacent o sa:.d

env:.:r:omnent. .

! In a further broad form, the present inveution H
provides a method for the product:.on of artif 1c1a1 sndﬂ
comprising the steps of:

providing an environment of controlled env:.ronme!ital o
conditions suitable for the production of art:.f:.cial ENow;
a snow gun wherein at least the nozzle ?.hereof is

- Prov:.ded substantially w:.th:.n oxr adj acent to 'said

env:.ronment. _ . L
The present invention will he more fully understood
from the following detailed description thereof with
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*”?axa:rrpl e;,~Australia, conditions are often such that the tenperature and/or
hum dity nay be low, but the other environnental factors are still

unsui table for the production of man made snow. This greatly restri.cts .the
suitabl e ti mes when snow can be made. _ 2 JUS-A-2,968,164 describes a

nobi | e apparatus which purports to formand distri bute snow i n anbi ent

tenperatures of. U 0 tﬁ%%&fﬁ tdiBa PRRE | sgﬁe gater tank

i nstal | ed .on XHe Iga %‘L :tl\l/ée% c‘l]'_ eltﬁ %If%t ream of ﬁeer is dire
fromthe tank int Figrcead skews 31| Rl bichRY | Wﬁu?amf‘ghef‘glﬁf’a‘%& d by '
a propel | er adwgemmwﬁ:mntwezé@ﬁsma héehineck. addesabtguni veness of -

this device i Sﬁ&%@é’@é ﬁ%@{%hupon t he ambi ent tenperature and/ or _

hum dity con | ONS WI hr'n the device is_operated. IF %r %ient
i nvention seeks t Figuxe R hllestratesq the Prefatred BOXkePRiityher

producti on oOfsridi@Wh=)éi #@ UsSparaeys %Badwﬁaaﬁce wieh, the paesientat ed, byl
provi ding a

invention;

Figure 3 illustrates three suitable no‘.zle
arrangements in accordance with an alternat:.ve prefer;rea
enbodiment of the present jnvention; .and, -

. Figuze 4 shows a silo-like arrange.ment in accoro.ance
- with another embodiment of the present’ znvent:.on. :

In Figure 1, is illustrated-an. artificial snow-mak:.ng
environment, generally designated by> the numeral i. ‘Ihe
art:.f:.c:.al snow—mak::.ng envitonment 1.comprises:-a te:n’c or
dome—like structure. 2, which, separates a-cilosed-

' env:.ronment system 3 from. the external. naturaL env:.ronment
4., Tpe tent or ﬂome—like,structure 2 may’ he constructed ;
in a variety.of ways.and utilising a vanety of *mater:.als, P
however, ohviously, the structure 2 preferably hast some
degree of themal .insulating: character:.stlcs, isuch’ thpt
~ the energy reguired to ach:.eve the desired: parameters -Of
_.the artificial ennronment 3 1s minimised. .

'.L‘emperatnre, ~umidity .and otherwise-conditioned- a:.r h
is supplieﬁ into the controlled environment 3 by meanls of
approprz.ate machmery, generall—y des:.gnated by. tHe numeral

5. Io’ part:.cular, the machlne:r:y consists of a fdn or-a:.r
i pump s which facilitates the recycl:mg or :f.ni:ake of a:.r
; from the external environment 4. The air is ‘passed
! through_ a chiller 7 and dehumidifier 8 and:is exhaled into
g' the controlled environment 3 via a nozzle §. The watér
and a:Lr ,p:.pes 13 also preferably passed through a
chiller. The nozzle 9 is preferably able- tio .be’ swivelled
“such that the chilled and dehumidified air > 4 be supgl:.ed
into the controlled environment 3 at any aesired
dl rect:.on. It should be obv:.ous to persons sk:. 1lea :Ln the
art that both temperature and bhumidity are ‘preferably | -as n
low as possible, however in sn environment which is al;ove
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snow maki ng environment, wherein the tenperature, . hunidity and/or other
environnental factors are controll ed. According to one aspect of the
present imvention-there is provided a |ight-weight portabl e snow neki ng
apparatus which is easily transported fgr _assenbly and ‘use at any sel-ected’
| ocation conprising an artificial envirdnment provided wt h| n a stowabl e

tent or done-like structure; mean fpr coptrollin ete tu.re and .
huni di ty weeRi @t fem BemidERy- o5k 3% FEX i Bﬂﬁsg‘ﬁéﬁ ] | east
the nozzl espiosi derhem ¢t mem edpﬁi:e&:wns owdlhiddebe ad:nmmeratures

approach:.ng «273°C and at huma:.ty approaching zero levels.

A snow gun 10 -is also suppl:.ed mth:m the closed
controlled environment 3. The snow gun 16 is of any:
conventional type, requiring air and waterx hoses X for '
the product1on of snow. _

In use, the snow-making apparatus is assembled as .
"follows. The appazatus, wh:.ch is p:referably on 3 skz like
structure, for easy tramsportation, is draggea to- the
;:requ:.red position by means of 3 sk:.ﬂoo or -the like. {The
tent, or dome-like structure 2 is then dragged over the
snow gun 10 and the nozzle of:the’'chilling and '
dehum:’,di...f:_y:‘n_.pg machinery 5. ,:.‘.!.‘he tent-or- dome-like"
structure 2 is preferably.connected.to the ground surface
: by a plurality of tent pegs or.weights:around the’

' perimstef thereof. _:rhé;ten’t or. dome-like’ séructui:e'- 2 may
" be be simply inflated -by- supplying air-through the nus:':lé :
' 9 of the machinery.5. Once the Tequired- parameters are o
ach:l.eved mthin the closed~enviromment ‘33 thé snow—makzng
_ operatz_on -may -Be. coumenced. : AR i

In Figure 2.is..shown. a- -preferred embdaiment ‘of the
_~'snow-—mak:.ng apparatus,,--zllnst::atzng Eneés porta.‘o:.l:.ty o:E ‘the
:.nventzon. ., That is, rithe :snow-making -apparatus, comprising
' the fan 6, ‘the chiller.7 ‘and:the dehvmidifier 8, ‘togéther
with a storage facility:13 for the tent 'or dome-like{
| Structure 2. are provided on a ‘ski-like arrangement 14,
The tent o6r dome-like structure 2 may sinpgly be mthdrawn
from the storage means 13 and dragged fo::wardly to céver
| the nozzle 9 of the machinery 5. I
' Therefore, the snow-making device and ‘method of the
present invention provides a- closed env:nronment system
. wherein the temperature, humidity and/or other _
environmental conditions are regulated as -aes:.red. to
"facilitate the p:oduct:.on of snow, via a convent:.onal sSnow
gun. Due to the lightwe:.ght construction of the '
invention, the apparatus may be easily moved, such that
upon completion of the snowémaking operating at a . .




The present invention will be nore.-fully understood fromthe

ng detail ed description thereof with

»
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. particular place; the system may be easily. moved to tigxe

next desired location. Obviously, in use, z large pile of
snow may be produced at one point, and then & sanow cat or
the like may be utilised to spread the- snow. The prelsent
invention therefore allows the productior of snow in a
controlled environment 24 hours a day; 365 days year
anywhere in the world. -

In a further preferred embodiment the present
invention provides a snow making method and apparatus
which obviates the need for specific refrigeratzon
machinery.. This is achieved by. ui::.l:.sing gases- in* any
cold form, for instance nitrogen oL+ carbon c.:.oxide, which
have characteristics of belowr zero. temperatiirés in- théir
normal.. gaseons. state.- --This may be-achieved by ut:l:.s:v.ng
gases, which- are cold:in-theirsnormal- staté’ or by .

providing the_gases.in-compressedscondition?to’induce!z

ia

.change of state;and consequentlyiprovide low- tém:éeratﬂi‘es; |

such as, providipg the:gas.in a.compressed- (ligquid)
condition, ,and . allowing: the-uu.xture- to change ‘state to a
gas. By, supply:.ng such -gases withinsthe tént- 'or-'dome- Tike
structure 2, or within an insulatihgTwall- :-la.yer *hetweén

. the °1.°53¢?_-.31_W?.-1.-'.°m§nt system-3- and-the-external
‘environment 4, :the.snowgun supplieditherein will thexrfbeé

prov:.aed at a low-temperature env:xromnent *suitable foi'

" snow production, withoutthe. necess:.ty for the ch:.ller 7.

The tent or dome like _structure .2 conseguehtly forms a -
cold room, in which .the snow .may be produced, withoutithe
need for a mecham.cal chilling means. . To -provide such
cold gases with:.n the. tent or dome J.:.ke structure 2, the
gases may be produced from a normal pressur:e cylinder. or
may be machinery made. ' '
Other advantages are also provided hy' the dome-like '
structure of the present invention.: Ia part:.cular, ti:e
tent or dome like structure 2 w:.ll stop windq from hlov:v.ng
the snow away whilst it is being made, and!it will also
protect the snow from sun, rain and other nstmnral
environmental effects. Optionally, a £loor could be
provided, either in sol:.d fom or in the fom of a soft



reference to the acconpanyi ng drawi ngs, wherein: . Figure 1 shows an
artificial, snow making environnent, together with the required machinery
and snowgun .associ ated theréWth; and, Figure 2 i-llustrates the
preferred portability of the snow nmaking apparatus in accordance with the
present invention. in Figure 1, is illustrated an artificial

Snow- maki NG, 3 SOKIN AR rudiati algaeﬂ%%wtﬁ&@wc&mwmafui ifihehe
artificial 'snow naki ng envlronnment co r| sei a‘E nt or gméhe

struct ur e -22%Ri FReISH LR e X\ ATt Fom
ext ernal natloskedeeaviororewnt) . £90m@ tMtamrtheWi@m%‘ét-ur may be -

construct edﬁéﬁtao\ia@&ﬁéLﬁke Gy S Atked! Ldda Sd T4 %é%p@idnﬂilimt erials,
however, VI ous] the structure 2 prefge I d
prov:.ded such that it is Iprov:.éQ e CEflezes _
such that the snow-making device is prov:.ded externa '1y ' i
therethrough and directed through the wall of the tent or
. dome—~like structunre. Another advantage also provided; by
the present invention is that advertising material ma"y be
' provided on the external face of the tent or dome 11ke _
structure. Preferably, means is proudea on the tent—l:.ke
structure to recycle the gas, ~such anN:LtrOgen- such that
same. can be re-utilised. .The: dome-1ike structure also
preferahly “isprovided with:a: minidity- exit means to ex:.t
any humidity in the closed environment.’ - ‘

In Pigure 3 is illustrated three altermative
embodiments of nozzle arrangements.which may be utililsed
in conjunction,with an alternstive embodiment of the
present invemtion. Rather. than-providinga tent,- .
dome—like or_silo-like structure,-as:prévioissly describedt
it may . he' preferable to provide.an-:arrangement-whéréin*the
nozzle of a snow .gun is.adapted to-provide the conazt.io:as ' _

su:.table to induce the production of smow, as'-the- prqﬂucts o
are em:.tteﬁ from the nozzle. .-In Figure 3a, isishown’ ;a
nozzle wherein cold liguid nitrogen or :gasé‘ous nitrogen is
SuPPlled by the inlet 15 of the nozzle 16.. Air 17-and

water’ 18 is supplied at .the rear of the. no:zzle 16, arid,
due to the nozzle being effect:.vely mixed m..th or ch:nlled
by the nitrogen or other similar gas means provlded by
inlet 15, the nozzle 16 is effectively chilled such that
Snow 17 is em:.tted therefrom.- In the ar‘ramgement
illustrated in P:.g- 3b,.-.the nozzle is prov:l.ded with an
annular arrangement therearound to which i:}he inlet .
providing the cold nitrogen gas 15 is prov'iaed- The
annular arrangement 20 can for instance be. ‘provided w1th a
plural::.ty of orifices around the inside: annular surface
thereof to emit nitrogen towards the nozzle output,
effectively controlling the temperature at the ontput such
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“thermal insul ati ng characteristics, such that the energy required to
achi eve the desired paraneters of the artificial environnment 3 is

m ni m sed. +men-Tenperature, hum dity and otherw se_conditioned air is
supplied into.the controlled environneate3-by neans of appropriate
machi nery, generally designated by the nuneral 5. In particular, the

machi Perk y c€ﬁ§t8§f§oaf 13 f5@n ﬁ%{oa%ided I%HE% ebyihi wt&ﬁ%ﬂ idodisipide regycl ing.
or intake of air rom extern I’OI’] e_alr asse

through a  BAF Ff‘gﬁm?né:ndﬂgéﬁﬁﬁ qﬁ %d %sé’ﬂi’él @dl\"rﬁrb]{s— control led
envi ronrrentSBmp&uaen@izlada@teﬂﬂd:Maarfmmo fihseend| off s BeTEReAbly -
passed throygh azahithi® embHEIMeAZ &1 Insﬁ&ro@feef Y, J adiee hedsi ygl | ed

REU N T M IR SR R R T L) RRAEPERGRE  ous 1 o0
per sons skiZ2ledsuecht fehadr t2 mdxti [wamtnodiied aanma:mn!:ﬂmmshm;oméed S
preferably gsohfd %Se()%%‘ﬂlkﬂnﬁty of the nozzle, such that snow 19 may
be emitted £fxom the output of the horn. It will be
understood to persons skilled in the art that su:.table _
. gases or lz.qu:Las which may be supplied by the inlet 15 to
~ or .near the extrem:.ty of the nozzle 16 are gases such as
m.trogen, carbon dioxide, and- other gases with Iow
' temperature thermal characteristics in-their normal state.

In Pig. 3(d) illustrates:a more detailed- example of
the horn of Fig. 3(C).-.-shoﬁng-.me':.entry of- the air amd
water into the mozzle and ‘the proﬁsiom of the* iié;uid
nitr.ogen around the periphery of,the horn..- In Fig. 3|(‘d)
the nozzle, generally-designated .by~the numeral 30 is
comnected to the horn:3l.::Liquid nitrogen, 6r other
su;_i'l;_a._lj.?:_l.e gas 32 mey be:-applied. within the nozzle, - L
generaliy .designated by mumeral 33, -in-the hotm, at the
plural:xty ,0Ff outlets 34, or both. The-liqnid n:.i:rogen m‘ay
e:l.ther be.designed to cool the hoin ana/or nozzle' butl Hot
mix w:.th the sSnow 35, or alternatively,: the liquid '
n:r.t::ogen 34 may mx with the "snow 35, and be readmitted to )
the env:.romuent. - - .

In Figure 4 is illustrated a silo-like arﬁ'ra‘ng"einez:;t in
accordance with jthe present invention. The silo-like,
arrangement, generally designated by the nomeral 22, is
built with a. plurality of snow guns' 23 providéd within the
silo body 24,. the silo body 24 being provié'ed on o
stuncheons 25 at an elevation such that a snow cat 26 or
like device may be. driven undex the silo’ body 24, such
that the sSnow 27 which accumulates under the silo may be
spread over the ground surface as requ:.red. The silo+like |
arrangement preferahly is provided with the necessary:
refrigerant machinery 28 on the top thereof or.
alternatively underground, such that the ground surface 29

-_—
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however in an environnment which is above :

- 3- Oferr]C at high humdity, it is still possible to produce snow. The
opti num condi ti ons woul d be at- tenperatures approaching -273[err]C and at
humi dity appr-oaching zero | evels. 4 snow gun 10-is also supplied

wi thin the cl osed Controlled envi ronnent 3. - The snow gun 10 is of any

convent| onal Xot clu uIer:r!e wa‘I:Lth E%:Qxcrlxevt\:@sesrarr}osaer ilcjles and machlnerY—

In a further praferred embodment of the present
invention, mach:.nery is provided to extract nitrogen from
the su:cround:mg air, and compress same. This means that
. the nitrogen, oz other appropr:.ate gas, can be

manufactured on site, rather than havirg to transport same
‘to the location of the snow making mach:.nery. This would
also mean that after utilisationm of the gas at the des:.red
locat:.on, the gas can .be released into the atmosphere, if
desired, after use thereof.

. Obviously, in the implementat:.on of the tent-like,
dome—-like or silo-like arrangements, materials are
preferably chosen such that: they. have: good "thermal
insulative properties,. such that the energy reg:u:.red' to
prov::.de the controlled environment.is minimised. ,

| Obvn.qx}_sly_ the amount-.of thermal insulation will'vary'
depending on the particnlar location, and -the* d'esireh' o
tenmperature gifference- which is regu:.red in comparzspn to
the surrounding. environment. ' . . '

It will be nnderst_ood that .numerous other ‘
mod:.f:.cations are. envisaged-toc :thez-present— 1nve_ntlonr -- gor

'-‘prov:v.ded to move the—snow-from the? locat:.on-of pz:odur-t:.on
to the desired .ground suzface. =The npresent :l.nvent:.on ‘may
be preferably embodied .such-:that .the -Snow mak:_ng aev:.ce :.s
portable, for instance mounted-on.a smow™cat} ‘however, '
obv:.ously, with embodments sach as the silo-1like
arrangement it is more likely to be :mplemented as a
fixed structure. Also, optionally, an a1r flow direction

r System can be incorporated into the controlled -
environment. This would. preferably take the format of
having a plurality of baffles. : : "

- It will be undersi:ood by a person sk111ed in the art
that mumerous other variations or modifications are
envisaged to the present invention. - For example, 1nstead
of supplying the machinery 5, totally separated to the
Snow gun 10, an integrated system may be envisaged, ;
wherein the air and water hoses 11 or the contents theréih
\K )
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“t he production of snow. I n use, the snow maki ng apparatus is
assenbled as follows. The apparatus, which is preferably on a ski Iike
structure, for easy transportation, is dragged to the required pgsmi-on- by
means of a skidoo or the Iike. The tent, or dome-like Structure 2 is then
dragged over-the -~snow gun 10 and the nQzz e of: the: chilling and-

dehum di fyi ng machinery 5. The tent or -done-like structure 2 is preferably

connected .to the groupd_surface it e

around the &Y feeefhifdedorr ?ﬁ@ﬁ"&ﬂ?%?ﬁ Ly Fk‘gh ?;' gﬁ‘%r%gg

sinply infl aseshby shepl pnly der nekessghyt he ﬁUPPIlE' tbeosnpﬂegﬁﬁ'c ery 5
once the Iedud el RALARERREY Yir Aokl Ixetribrireno, Cloefenny] ronment 3,

t he snow maki_ng eration may I s Fi Lgur shown a
preferred enﬁ&ﬁ%ﬁ?lﬁﬁ e mgﬂ'tﬁgép?}g?af‘ﬁ‘?enl tPgst rg“i%%’ %[ -

portabilit ofintegrated system wherein the chilling and delmm:.d:l.fy:r.ng !
mach::.nery 5 is incorporated with the snow gun lo, would be
particularly suitable in Australian conditions, where:.n
the is a high probability that the chillers and
aehumid:.fz.ers are. required most. 6f the time. In such
conditions the c.hillers and dehumd:.f:.ers can be suppl:n.ea
underground at a centrxal location at the point where the
air. and water hoses originate. : Obviously., the tent 91_:
dome-like structure 2 may. be portable or a Pefmaheittf"'
construction, .and is may. incorporate. a frame' oI have a

., frameless structure. An air-supported -frame is alsoi-

i envisaged, wherein- an. insulating. air pocket'is suppl:p.ea
between. the Closed enviromment and the external
envz.ronment, for the dual purpose of :msulat:l.ng the two
environments and also separating the" structure 2:- §

.The present-invention may:therefore be atilised: 1n a
situat:.on to. supplementv the-natural snow falls in~an’
env_:.ronment, Or: provide-snow in-an: env:.roamenﬁ-where snow _
'falls are mot normally naturally occuringi -~ : -

These and-other variations .shéuld. be -considered ; -l:o

_ fal:l. w:l.th:.n the.scope of athe invention-as: he:r:einbefore
descr:.hed and. as *here:.nafter cla:uned. I

-
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i nvention. That s, the blluvv-lluRi ng apparatus, conprising the fan 6, the

chiller 7 and , together wth a storage facility 13 for
t he tentfy,ge/d !I:RE ’mﬂ !";ﬂ .2 are provided-on a ski-like arrangenent -
14. The tent or* ture 2-nBy-sinply be withdrawn fromthe
storage neans 13 and dragged forwardly to cover the nozzle 9 of the

machi nery 5. Iﬂ- Eﬁ@[ﬁszre t he 'snowmaki ng devi ce and net hod of the-
present i nventl rQvid 1 WeRb6R!, Nskh&
vg.cgngfo i SRR P UP U cbien 5

t enper at urbs SNVI T onment al I ons are.regul at ed
as desi rbd‘;levmcef s;omam:@ame production of snow, via-a conventional snow

gun. Due to theghi ahivwitidiMertOnsieiortind tdmperatent chumifd typpar at us.
o) 0, 2Lt B8 S s B RS e NS 02

operating )
controlled; . : i

at least one snow gun hav:.ng at least the nozzle
thereof provided substantially within or ad: acent to sa:.d
enviromnent. _
2. A device for the production of artificial snow as
cla:.med in claim 1, wherein sazd env:Lronment consists| of 'a.
'tent, dome-like, or silo-like structure.
3. A device for the production of artificial snow as .
cla:t.med in claim 2 wherein said tent, dome—lz.ke, or
-s:r.lo—l:l.ke structnre is constructed of walls hav1ng good
 thermal insvlative characteristics. " ;
4. A device for the productzon of artificial snow as
claimed in any one of claims 1 to 3, whérein said”
; env:.ronment As provided with temperature, bumidity ana/or
- other environmentally cond1t::.oned= air by means of " ’
= mach:.nery comprised of at least a: ‘chiller and/or a-
 dehumidifier.

>

i 9« =~ A device for the. product:.on of -ari::r.f:l.c:.al snow as
-; claimed in claim 3, whe:r:e:.n -said’walls cons:.st of a dou‘.ble_
3 layered membrane wherein a gaseous substance "having 1ow '
temperature thermal characterist:.cs is provided between
said layers. _ ' '
6. A device for :‘the producta.on of: art:.f:.c:.al snow as
claimed in claim 5, wherein when said gaseous ‘substance is
provided within said double layered membrane, said teht,
dome-like or silo-like structure is structurally su,:_:;pbrte_d.
7. A device.as claimed in any one of claims 1 to 6, o
where:r.n said snow gun is prov:.ded on a sled, skidoo, $now
cat or like transpo:tat:l.on means. .
8. A device as cla:.med in claim 1 where:n the nozzle is
provided w:.t]un said environment, said environment
consisting of a horn-like apparatus adapted to control the
environmental conditions ‘adjacent to said nozzle.
-
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~-4t  particul ar place, ThE‘system may be easily.  noved to the next desired

| ocat i on a large pile of snow may be produced at one
poi nt, m,mmm)m m\{ﬂ!‘tu or the-like -may be utilised to spread the snow.
The present Fnvents ors efore allows the production of snowin a '
controll ed environnment 24 hours a day; 365l\@lays year anywhere in the worl d.

In a further preferred enbodi nent the present invention provides a show -
maki ng met hodgand 2PRPewiesd as claimed in claim 1 wherein said

environment is provided immediately adjacent to saza
nozzle by the supply of cold gas or the like about sa:v.d
nozzle. . -
10. A device as claimed in ciai:_n 1 wherein said o O
environment is provided within said nozzle by the ‘
injection of cold gas within said nozzle.
11. A device as cla:uned in any one of claims 1 to 10,
wherein Nz, 002 or other gases having low .emperatuse
thermal characten.stics undexr normal or conpressed | t
conaitzons are ut:.lised to control said env:.ronmenta:!.
conditions of said env:.ronment. ' Z
12. A device as claimed in claim 11 wherein said dev:.ce
further compr:l.ses extract::.on means to extract and compress
Nz’ c02 and/ox. other gases fxrom air and compress same,
such that said extracted gas(es) can be ut;.l:v.sed to
control the environmental conditions of said environment.
13. A device as claimed in any one of clzims 1 to 1ﬁ,
said dev;l.ce further comprising a conveyor .belt to convey
said art:_f:.c:r.al snow -to a, des:.red‘ location. _
4. A method for the, pro&uct:.on of artificial snow, .

: comprising the steps of: ) :

L providihg an envirorment of controlled environmental
cond:.t;ons suitable forxr the production of artificial snow,

a snow gur wherein .at Yeast the nozzle thereof :.s

prov:.ded substant:.ally w:.th:.n or adjacent tcr said

i enviromment. . : :
15. A device for the product:.on of -artificial snow,
substant:.ally as herein descrihed with reference to the

. accompanying draw:.ngs-
16.. A method for the production of artificial snow, i
substantially as.herein described.

This Sheet Has Been Rep

”Il l l l"l TH!S SHEET HAS BEEN
REPLACED




“mhlch obvi ates the need for speC|f|c refrlgeratlon machi nery. This is
achi eved by utilising gases in any*told form:for instance nitrogen or
carbon di oxi de, which have characteristics of below zero tenperatures in
their normal gaseous state. This may be,achieved by utilising gases which
are cold in their normal - state, or by 5ioﬁiding the gses in conpressed
condition to induce a change of state and consequently provide |ow

t enperatures, such as, providing the: in a conpressed (liquid)
condi tion, and allomdng the nixture agsmsasgb state to a gas. By supplying

such gases within the tent or done-like structure 2, or within an

i nsulating wall |ayer between the _close sten13 and t he
external environnent 4, tﬁ§09h6ﬁ5 y&%ﬁﬁﬁéékﬁhgggﬁﬁ t hen be provided
at a low tenperature environnment suitable for snOM/production, wi t hout the

necessity for the chiller 7. The tent or dome |like structure 2 consequently
forms a

A device and method for the production of artificial snow,
the device (Fig. 1) comprising an environment (3) wherein
the temperature, humidity and/or other environmental.
conditions are adapted to be controlled, the device also
having at least one snow gun (10) having at least the
nozzle portion thereof provided substantially within or
adjacent to the environment (3). Within the environment
(3) the humidity and temperature may be controlled by a
dehumidifier (8) and a cooler or chiller (7) such that the
conditions within the environment (3) are satisfactory for
snow production. Alternatively, the mini controlled
environment may be provided wherein the nozzle or the
" environment adjacent the nozzle (16) (Fig. 3) is controlled
to be of desired temperature and humidity.

“(Figure-3(d) )



~col’d room in which the snow nay be produbed V\4thOUt the need for a
mechani cal chilling neans. To provi‘de such cold° gases within the tent or
dorme |ike structure Z; " the gases—may be-produced-from-a nornmal pressure
cylinder, or may be machi nery made. O her advantages are al so provided
by the dorre | i ke structure of the pr?z invention..  |In particular, the
tent or done like structure 2 wll g]vm nd from bl ovm ng the snow away
whilst it is being nmade, and it will al o protect ‘the snow fromsun, rain
and ot her natural environnental effects. 'gna.l\y, a floo ;coul d be
provided, either in solid formor int - a_ / -

~——



- Zi p-on construction, such being particularly useful in the case where it is
desirable to conpletely isolate the closed environnent fromthe externa
envi ronnment. _The tent or done-like structure can also be optionally

provi ded such that it is provided with.a hole therein, such that the snow
maki ng device is provided externally thec%{ rough and directed through the
wal | of the tent or done-like structure. An

- t her advant age alsoéprovided by
the present invention is that advertising material may be prov( ed on the
external face of the tent or done-like structure. Preferably, ans.is

provided on the tent -like structure to ="+
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‘recycle the gas, such as Nitrogen, such that same can be re- utilised. The
done-1li ke structure also preferably is provided wth a humdity exit neans
to exit any humdity in the closed environnent. In a further
preferred enbodi nent of the present_BJ ention, machinery is provided to
extract nitrogen fromthe surrounding ‘air,’ and conpress sanme. This means
that the nitrogen, or-other. appropLi at e gas,- ean be.manufactured on site,
rat her than having to {ransport Sane-to thé 1 otaflioh.: of -t he snow nmaki ng

machinery. This woul d ai so fean I-ha-t a,fter~ utili sati- of the gas at the
desired |l ocation, the gas ca'n be :r el e.ased rnt.o. the a{rros ame, if desired,
after use thereof. dal:lor,'. q,thel gl emenAt atl on oft he -tent-1i ke

or done-Ilike arrangenent Tatews re-ref‘EFamy ‘chgpen such that they
have good thermal insul aive PT QRE 2 hat “t%efenergy required to
provide the controlled efvirgnmnt.i s - T )

FIG.-3d



#mi hi m zed. Obviously the anount of thermal insulation will vary depending
on the particular location, and the desired tenperature difference which is
required in conpartson to the surroundi ng environment. It will be
under stood that nunerous other nodifications are envisaged to the present
dinvention. For instance, if desired, ajgcgnhveyor belt arrangenent nmay be
‘provi ded to nove the snow fromthe Ichi-ﬁgn of production to the desired "
ground surface. The present invention nmay be preferably enbodi ed such that
t he snow nmaki ng device is portable, for ' o




SO FboksIS-0 OS5
- 6- i nstance mounted on a snow cat Also, optionally, gf—eaif oY

direction system can be incorporated into the controllecREBLAEEV SHEHTS
woul'd preferably take the format of having a plurality df DaTTres

It will be understood by a person skillgddin the art that NUABIHHS 4 ®yher
variations or nodifications are envisaged to the present| ijnvention. ~ Pof

exanpl e, instead of suppl hBQu@E?mHHﬁE HEByAﬁD nggkhy Jeparat-ed—t-o—the

snow gun 10, an integrate =systenrma e envrsaged;—wherjein the air and
wat er hoses 11 or the contents thereln may - be chllled or —dgehumdrfied. T
such an enbodi mentthel present timvengilop relat@sedsnry wethe@prydt RAEPIRBHRGUN

10 within thf?&e&tak@_hgd%@i%w il 180 paGedicR12r [ Wd heFovi@isgsangnbhe

ortablllt
P Y & making environment: wherein snow can be produced under

controlled conditions. _

At present, snow-meking production is controlled by the
natural environmental weather conditions. To produce man
made smow, low temperatures and low humidity conditions are
required. UnfOrtunately,-in some parts of the world, for
example, Australia, conditions are often such that the
temperature and/or humidity may be low, but the other
environmental factors are still unsuitable for the
production of wan made snow. This greatly zestricts the
suitable times when snow can be made. _

US-A-2,968,164 describes z mobile apparatus which
purports to form and distribute snow in ambient temperatures
oflup to 30°C. The apparatus comprises a water tank
installed on the back of a vehicle wherein a stream of water
is directed from the tamk into the path of a volume of
moving air which is provided by a propeller also mounted on
the back of the truck. The effectiveness of this device is
howeverx dependent'upon:phe ambient temperature and/oxr
humidity conditions within which the device is operated.

- The present invention seeks to provide a contxrolled
environment, such that the production of snow 24 hours a
day, 365 days of a year, is facilitated, by providing a .
snow-making environment, wherein the temperature, humidity
and/or other environmental factors are c0n£rolled.

According to one aspect of the present invention there
is provided a light-weight portable snow making apparatus

. which is easily transported for assembly and use at any
selected location comprising an artificial environment
provlded within a stowable tent or dome-like structure;
means for controlling the temperature and humidity within
the environment and at least one snow gun having at least
the nozzle provided within or adjacent to the environment.
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AT el
dehum di fying machinery 5 is incorporated with the sng LAE éﬁﬁhgﬁﬁaibe
particularly suitable in Australian conditions, whergin there is a hjgh
probability that the chillers and dehum difiers are requi28@apws7of it e
time. In such conditions the chillers and dehum difigrg can be suppli¢d
underground at a central |ocation at "t He poi nt  wher e |t fre—arr—and~wat=er
hoses originate. Oobviously, the tent or dome-like stducture 2 may be
portable, and it may incorporate a franme or have a frameless structure. An
air supported franme is al so envi saged, whekei i qyk@&} i o8 ket
is supplied- bet wee'F'rh?hErEF8§Ed"§ﬁ9Pgbﬁﬁ'eﬁ?&%n%gt ?feﬂffé]ext er nalrlﬂé%ifs%ﬁnpnt ,
for the dual;ﬂ@mﬁosheofolmsuiagidgtahéedtdﬁsémﬁgﬁiﬂﬁnﬁh§¥ﬁﬁﬁéY%5g
separating the structure 2. The present invention may therefore be
utilised in a situation to supplenent the natural snow falls in an
envi ronnent, or provide snow in an environnent where snow

invéntioh. Such an integrated system wherein the chiI1k§§
i1




fall's are not nornmally naturally occurring. T g‘“',@rw;;ﬁ; Wy
A |ight-weight portable snow naking apparatus which is ea§ﬂh§¢¥~3m5bmﬁﬁédﬂ

for  assenbly and use at any sel ected . _
-2 - 2 3DEC 1997

reference to the accompanying drawings, wherein:
Figure 1 shows an artificial snow-making env1ronment

together with the required machinery and snowgun associated

therewith; and, -
Figure 2 illustxrates the preferred portability of the

snow-making apparatus in accordance with the present

1nventlon. .

In Figure 21, is_illustrated an artificial snow-making
environment, generally designated by the numeral 1. The
artificial snow-making environment 1 comprises a tent or
dome-like structure 2, which separates a closed environment
system 3 from the extermal natural environment 4. The tent
or dome-like structure 2 may be constructed in a variety of
ways and utilising a variety of matexrials, however,
obviously, the structure 2 preferably has some degree of
thermal insulating characteristics, such that the energy
required to achieve the desired parametexrs of the artificial
environment 3 is minimised.

Temperature, humidity and otherwise conditicmed air is
supplied into the controlled environment 3 by means of .
appropriate machinery, gemerally desigmated by the numeral
5. In particular, the machinery-consists of a fan or air
pump 6 which facilitates the recycling or intazke of air from
the external environment 4. The air is passed through a
chiller 7 and dehumidifier 8 and is exhaled into the
controlled environment 3 via a nozzle 9. The water and 2ir

--pipes 11 also preferably passed: through a- chillexr. - The
nozzle 9 is preferably able to be swivelled such that the
chilled and dehumidified air may be supplied into the
controlled environment 3 at any desired direction. It
should be obvious to persons skilled in the art that both
temperature and humidity are preferably as low as possible,
howevexr in an environment which is above
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| ocation conprising an artificial enV|ronnent (1) prov|da}ﬁﬁ§A ’ﬂﬂ*ing T

stowabl e tent or dome-like structure (2); nmeans (5) forjcp ?r:ghk ﬁ
tenperature and humdity within the envi ronnment and at |efs Cs 8 g nj
(10) having at |east the nozzle provided within or adjagepf o _the

envi ronment . 2. A |ight-wei ght portable snow making hppar at us

accordi ng to claiml1, wherein the tent or done-Iike str'bt“fﬂ o585

wal I's having a good thernal insulative _.characteri

| i ght - wei ght ZF8r C2 LS TF8g SHGHaReeS é’@ﬁlﬁ%ﬁY %‘FJ‘S‘?% ¥ GRS ein
the wal | s coraiset wifer®e dauhis demigradde treompie iy asnka@as@bgsclosed
subst ance ha%h%ﬂo%‘ﬁ‘e&zm Wi exXdtdSTIR! LRAMRGERLLS! | Opnd ScoReVéLed

bet ween t he
ome -like structure can alsc be optionally provided such

that it is provided with a hole therxrein, such ;hat the snow-
making device is provided externally therethrough and
directed through the wall of the tent or dome-~like
structure. 2another advantagé also provided by the present
invention is that advertising material may be provided on
‘the external face of the tent or dome-like structure.
Preferably, means is provided on the tent-like structure to
recycle the gas, such as Nitrogen, such that same can be re-
utilised. The dome-like structure alkso preferably is
provided with a humidity exit means to exit any humidity in
the closed environment.

In a further preferred embodiment of the present
inventién, machinery is provided to extract nitrogen from
the surrounding air, and compress same. This means that the
nitrogen, or other appropriate gas, can be manufactured on
site, rather than having to transport same to the location
of the snow maklng machinery. is would also mean that
after utilisation of the gas at the desired location, the
gas can be released into the atmosphere, if desirxed, after

use thereoxf. .
Obviously, in the implementation of the tent-like or

dome-like arrangements, materials are preferably chosen such
that they have good thermal insulative properties,  such that
the energy required to provide the controlled environment is
minimised. Obviously the amount of thermal insulation will
vary depending on the particular location, and the desired
temperature difference which is required in comparison to
the surrounding environment.

It will be undexrstood that numercus other modifications
are knvisaged to the present invention. For instance, if
desired, a conveyor belt arrangement may be provided to move
the snow from the location of production to the desired
ground surface. The present invention may be preferably
embodied such that the snow making device is portable, for
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4. A light-weight portable snow nmaki ng apparatus accor
t he preceding clainms, wherein the conditions within the
environnment are controlled by a chiller (7) and/or dehunj d faeg )19 Y
| i ght - wei ght portabl e snow maki ng apparatus accordi ng to} a one of cl aijns

A

1 to 3, wherein the conditions within the artificial env|r e
controlled by liquefied gases. 6. 7\4rght-meighp porfabl e snow makin

apparatus according to any one of the preceding clains,
of nozzles gg;%%?éﬂe%exg]&ssgtgalsngéss&w BaLVi dgdsW, t Rigk 1RRINSAL B air

done-li ke s

flow direction system can be incorporated into the
controlled environment. This would preferably take the
:ormat of having a plurality of baffles.

It will be understoed by a2 person skllled in the art
that numerocus othexr variations or modl;lcatlons are ‘
envisaged to the present invention. For example, instead of
supplying the wachinery S, totally separated to the snow gun
10, an 1ntegrated system may be envisaged, wherein the air
and water hoses 11 or the contents therein may be chilled or
dehumidified. In such an embodiment, it would then only be

necessary to supply the snow gun 10 within the tent oxr dome-

like strxucture 2, further increasing -‘the portability of the
invention. Such an integrated system wherein the chilling
and dehumidifying machinery 5 is incorporated with the snow
gun 10, would be particularly suitable in Australian
conditions, wherein there is a high probability that the
chillers and dehumidifiers are required'most of the time.

In such conditions the chillers and dehumidifiers cam be
suppliéd underground at a centrzl location zt the point
where the air and water hoses originate. Obviously, the
tent or dome=-like structure 2 may be-portable, and it may
incorporate a frame or have a frameless structure. 2An air
supported frame is also envisaged, wherein an insulating air
pocket is supplied between the closed environment and the
external enviromment, for the dual purpose of insulating the
two enviromments and also separating the structure 2.

The present invention may therefore be utilised in a
situation to supplement the natural snow £alls in an
environment, or provide snow in an environment where snow
falls are not normally naturally occurxring.



7. A light-weight portable snow nmaki ng apparat us accor, *;“ﬁv,“
the preceding—clai-ns—wherein-the tent or done- RE? CEBEN] SHEHT
-8- | i ke structure is provided with an outlet neans|t@ aIIOW nunlu
w thin the ape. :
AR R A . 2300 7.
THE _CLAIMS: '
1. A light-weight portable snow making agﬁaratus which is

easily transported for assembly and use at any selected
location comprising am artificial environment (1) provided
within a stowable tent or dome-like structure (2), means (s)
for controlling the temperature and humidity within the
environment and at least ome snow qun (10) having at least
the nozzle provided within or adjacent to the environment .

2. A light-weight portable snow making apparatus according
to claim 1, wherein the tent or dome~like structure
comprises walls having 2 good thermal insulative
characteristic.

3. A light-weight portable smow making apparatus according
to claim 2, wherein the walls consist of a double layvered
membrane wherein a gaseous substance having low temperature
thermal characteristics is provided between the layers.

4. A light-weight portable snow making apparatus according
to any one of the preceding claims, wherein the conditions
within the artificizal environment are,cohtrolled by a
chillexr (7) and/oxr dehumidifier (8).

5. A light-weight portable snow making apparatus according
to any one of claims 1 to 3, wherein the conditions within
the artificial environment are controlled by liquefied

gases.

6. A light-weight portable snmow making apparatus according
to any one of the preceding claims, wherein a plurality of
nozzles (10) delivering cold gas are provided w1thin the
tent or dome-like structure (2).

7. A light-weight portable snow making apparatus according
to any one of the preceding claims wherein the tent or dome-
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£“u ﬂu rtabl e snow nmaki ng appar at us accor

the lﬂ mnﬂ mﬂﬂmhereln the transporting neans conpripses—a StoOraye

nmeans *(18) for*"the tent or done- |ike structure (2). 23 DEC 1997
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like structure is provided with an outlet means to allow
humidity within the structure to escape.

8. A light-weight portable snow making apparatus according
to any one of the preceding claims wherein the transporting
means comprises a storage means (13) for the tent or dome-

like_ structure (2) .



