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SNOWMAKING METHOD AND DEVICE

The present invention relates to a method and
apparatus for making_ snow, and in particular, to provi!ding
a snow-making enviromment wherein snow can be pzoduced
under controlled conditionms. ; '

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 oftdn
such that the temperature and/or humidity may be low, but
the other environmental factors are still unsuitable for ° :

: . g
. the production of man made snow.- This gredtly restricts

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

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 environmeantal factors- are- ‘controlled. -

In. one-broad form,:the present: invention ‘provides a
Gevice:for the production of: art:.f:l.eial'-‘ stiow; “Said devp.ce

) comprz.s:.ng* Lo . : ’ -

an emr:.ronment, wherein the temperat-ure. hmnidity

- and/or oi:her environnental -conditions are-‘adapted Eo be

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

env:.romnent. -

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 or adj acent to sa:.a

env:.ronment. : :
The present invention will he more fully understood
from the following detailed description thereof with
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reference to the accompanying drawings., wberein:

Figure 1 shows an artificial snow-making environment,
together with the required machinery and snowgun
assoclated therewith; : -

' Figure 2 illustrates the preferred portab111ty of the
snow-making apparatus in accordance with the present
invention; -

Figure 3 illustrates three suitable noazle
arrangements in accordance with an alternative prefer;ea
enbodiment of the present 1nvent10n,.and.-

. Figuze 4 shows a silo-like arzangement in accoroance

- with another embodiment of the ‘present” znvent:.on.

In Figure 1, is illustrated-an. artificial snow-mak:.ng
environment, gemerally designated by the numeral 1. ‘3Il_1e
art:.f:.c:.al snow—mak::.ng envitonment 1.comprises:-a ten’c or
dome—like structure. 2, which,;separates a- closed- _
env:.ronment system 3 from-the external. naturaL env:.ronment
4. The tent or ﬂome—like,structure-z nmu-he constructed
in a variety.of ways.and utilising a var:ety of*materzals,::
however, ohviously, the structure 2 preferably hast some
degree. of. thermal .insulating: character1st1cs,=snch thpt

~ the energy reguired to ach:.eve the desired: parameters -Gf
_.the art:.fzca.al ennronment 3 1s minimised.

'.L‘emperatnre, ~umidity .and otherwise-conditioned- a:.r h
is supplieﬂ into the controlled environment 3 hy'means of
approprz.ate machmery, generall—y des:.gnated by. -the numeral
5. I’ part:.cular, the machlne:r:y consists of a £dn or-a:.r
pump s which facilitates the recycl:.ng or :f.ni:ake of a:.r
from the external environment 4. The air is ‘passed
throngh a chiller 7 and dehumidifier 8 and:is exhaled into
the controlled enviromment 3 via a nozzle §. The watér
and a:u.- ,p:.pes 13 also preferably passed through a
chiller. The nozzle 9 is preferably able- tio .be’ swivelled
such that the chilled ard dehumidified air > 4 be supplied
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 hum:.d:.ty are preferably .as _ '
low as possible, however in sn environment which is al?ove
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0°C at high humidity, it is still possible to producc%z

snow. The optimum conditions would be at. temperatur'es

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, £or easy transportation, is dragged to- the

;:required position by means of a skidoo 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.fy:.ng machinery 5-, .The tent-or- dome-like"
structure 2 is preferably.comnected.to thé ground sutface

: by a plurality of tent pegs or.weights:around the’
: perimatef +thereokf. _:rhé;ten’t or. dome-like’ séructui:e'- 2 may

" be be simply inflated -by- supplying air-through the nua:':lé :
' 9 of the machinery.5. Once the Tequired- parameters are o

ach:l.eved mthin the closeﬂ»env:.:omnent 3. ‘the snow—malung

: operat:xon.may -De, coumenced. L.

In Figure 2.is..shown. a- -preferred embdaiment ‘of the

_~'snow-—mak:.ng apparatus.r-zllnst::atzng Eneés portab:.l:.ty o:E ‘the

:.nvent:.on. , That is, -the :snow-making -apparatus, comp:'zs:.ng .

the £an 6, t‘he chiller-7 ‘and. the" dehnmidifzer 8, together
with a storage facility:13 for -the tent ot dome-11ke% '

structure .2: 2re provided on a ski—l:.ke arrangement 14.

| The tent 6r 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. T '

Therefore, the snow-making device and method of the
present :anent:.on 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 snow—making operating at a
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. particular place; the system may be easily. moved to tigxe

next desired location. Obviously, in use, a large pile of
snow may be produced at ome point, and then 3 snow cai;: or
the like may be utilised to spread the-snow. The pre;s_ent
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 whz.ch are cold:in- -theirsnormal- stat®: or by ]
providing the_gases.in-compressedrcondition!to’indhcela

. 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- 'Qr-'dome- Tike
strﬁcture 2, or within an insulatihgTwall- ::layer *hetweén

. the closed enviromnent'system-s and-the.external
-env:l.ronment 4, sthe. snowgun supplied' there:.n will thenrbe

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
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zip~on construction, such being pérticularly useful i;n the

, case where it is desirable to completely isolate- the l
closed environment from the externmal envirbmment. The
tent or dome-like structure can also be optiomally
provided such that it is provided with a hole therein,
such that the snow-making device is provided exterma iy '
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 mafy be

' provided on the extermal face of the tent or dome iiKe
structure. Preferably, means is prouded on the. tent-l:.ke
structure to recycle the gas, ~such as*N: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 conjunct:.on .with an alternative 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 -

are em:.tteﬁ from the nozzle. .In Figunre 3a, isishown' 'a
nozzle where:.n cold liguid nitrogen or gaseous n:.t:r:ogen is
Su?Plled by the inlet 15 of the nozzle 16.. Air 17 ‘and
water’ 18 is supplied at .the rear of the. no:zzle 16, an:.d,
due to the nozzle being effectively mixed with or chilled
by the nitrogem or other similar gas means provided By
inle_t 15, the nozzle 16 is effectively chilled such that
Snow 17 is emitted therefrom.- In the arrangement
111ustrated 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 imstance 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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" that snow 19 is produced thereby. A third possible '

' arrangement illustrated in Fig. 3c shows a horn-like

- structure 21 adapted to be fitted to the end of 2 nozzle
16. In this embodiment, the nitrogen gas, or like g&s,--is

. supplied by the inlet 15 into the horn-like arrangement '
21, such that 2 mini controlled environment is provrded _
around the extrem:.ty 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

' temperdture thermal characteristics in-their normal state.

In Fig. 3(&) 111ustrates a more Jetalled- example of
the horn of rxg. 3(c).," show:.ng the entry of- the air amd
water into the nozzle-and ‘the provision: of the” la.qu:.t':q
nitr,g_g_en- _aronnd i:he periphery-of,:fhe‘ hoxrn..- In- Fig. 3i('ﬁ)'
the nozzle, generally-designated .by~the -numéral-30'isi
connected to the horn:31.::Liquid nitrogen, '6r other
su;table gas 32 mey be:-applied. within the nozzle. E .
generally desz.gnated by numeral .33, -in-the horn, 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 with. 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 illustratéd 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 provided 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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is not clutterea with unnecessary articles ana mach:.nery-
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 implementation of the tent-like,
dome—-like or ‘silo-like arrangements, materials aré

‘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. ,
Obv:.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 othe::- St
mod:.f:.cations are. envisaged: torthez-present- 1nve.ni::.on' -- For

'-;prov:v.ded to move the—snow-from thet locat:.on-of pz:odur-t:.on

to the desired .ground suzface. =The npresent :l.nvent:.O'n ‘may
be preferably embodied such-that .the SnoOW: maki_ﬁ'g 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
sSystem can be incorporated into the controlled -
environment. This would. preferably take the format of
having a plurah.ty 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

—_
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may be chilled or dehumidified. In such ar embodiment, it
would then only be necessary to supply the snow gun h.o
within the tent or .dome-like structure 2,  further
a.ncreas:.ng the portability of the invention. Such an -
integrated 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 p_oint where the
aizj. and w’até: hoses originate. :dhviously.‘ the tent or
dome—like structure 2 may. be portable or a Pefmaheixté"-'
construction,.:and is may. incorporate. a frame" or’ fhé'ire}'é'
,  frameless. structure. An air-supported ‘frame’ is alsoi’
envisaged, wherein an- insulating. air pocket'is suppl:p.ea
; between the closed enviromment and the external N
' environment, for the dual purpose of :msulat:.ng the two’
environments and also separating the" structure 2:-
.The present-invention may:therefore be utila.sed 1n a
sii_:uat:.on to. supplementv the-natural snow falls in~an’
env_:.ronment, Or: provide-snow in-an -env:.romnenﬁ-where"snow

-

‘falls are.not no:\:mally naturally occuring. -~

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. T

-
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THE CILAIMS: .
1. 2 device for the production of artificial snow, Sa_id
¥ device comprising:
an environment, wherein the temperature, h.um:.d:l.ty
and/or other environmental condztions are adapted to be
controlled; .
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. 7 - .
. 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-
 dehmmidifier. )

>

i 9« A device for the. product:.on of -ari::r.f:l.c:.al snow as
i claimed in claim 3, whe:r:e:.n -said’walls cons:.st of a double
; 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 artificial 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 sup-p:orte_d.
7- A device. as claimed in any one of claims 1 to 6,
wherein said snow gun is p'rov'ided on a si'ea, 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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9. A device as claimed in claim 1 wherein s2id '
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 claim 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, CO. or other gases having low .emperature

2

thermal characten.stics undex normal or conpressed i ¢
conaitzons are ut:.lised +o control said env:.ronmenta:!.

comi:v.t:.ons of said env:.ronment.

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 o a, des:.red‘ 1ocat:|.on-

4. A method for the, pro&uct:.on of artificial snow, .

comprising the steps of:

prov:.d:r.ng an env:.romient of controlleﬂ env:.ronme‘ntal

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

env:.ronment. .

15. A device for the product:.on of art:.fic:.al SNOowW,
substant:.ally as herein descrihed with reference to the

accompanying draw:.ngs-

16.. A method for the production of artificial snow,

substantially as.herein described.
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