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(54)  Method  and  device  for  producing  snow 

(57)  In  accordance  with  the  present  invention  a 
method  and  a  device  are  provided  for  continuously  pro- 
ducing  and  distributing  snow  and/or  fine  water  droplets, 
using  water  and  compressed  air. 

The  method  comprises  the  measures  of  atomising 
the  water  into  small  water  droplets  and  distributing  said 
water  droplets  essentially  in  a  narrow  spreading  pattern 
(12),  which  extends  essentially  in  parallel  with  the  verti- 
cal  plane. 

The  device  comprises  a  nozzle  member  which  is 
connected  to  a  source  of  water  and  to  a  source  of  com- 
pressed  air.  The  nozzle  member  is  arranged  to  atomise 
the  water  into  small  water  droplets  and  it  is  arranged  to 
spread  said  small  water  droplets  essentially  in  a  narrow 
spreading  pattern  (12)  that  extends  essentially  in  paral- 
lel  with  the  vertical  plane. 
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Description 

The  present  invention  relates  to  a  method  of  contin- 
uously  producing  and  spreading  snow  and/or  fine  water 
droplets,  and  to  a  device  for  performing  the  inventive  s 
method. 

Alpine  sports  are  practised  by  a  large  number  of 
people  all  over  the  world,  both  on  amateur  and  profes- 
sional  levels.  Essentially  without  exception  all  alpine 
sports  depend  on  the  existence  of  a  surface  layer  of  10 
snow  and/or  ice,  although  attempts  have  been  made  to 
simulate  surface  layers  of  this  kind.  The  reason  therefor 
is  that,  as  is  well  known,  the  supply  of  snow  is  highly 
erratic  and  among  other  things  depends  on  the  season, 
the  weather,  and  so  on.  is 

On  account  of  such  uncertainty  factors  many  alpine 
establishments  are  equipped  with  so  called  snow  guns, 
i.e.  devices  designed  to  produce  and  spread  snow,  or 
rather  fine  water  droplets  which  freeze  into  ice  crystals 
in  the  ambient  cold  atmosphere.  A  plurality  of  devices  of  20 
this  kind  are  known,  all  of  which  operate  on  essentially 
the  same  principle.  In  accordance  with  this  principle  a 
water  jet  and  an  air  jet  are  mixed,  and  the  resultant  mix 
is  broken  up  into  smaller  droplets  which  freeze  into  ice 
crystals  on  their  way  to  the  ground.  25 

The  most  fundamental  technology  for  forming  ice 
crystals  seems  to  be  described  in  US-A-2  676  471  .  In  a 
device  disclosed  in  this  publication  water  and  air  are 
mixed  in  a  plurality  of  e.g.  carriage  mounted  nozzles 
whereupon  the  mixture  is  forced  out  through  minute  30 
openings  at  a  high  pressure  and  thus  are  spread  over 
the  piste.  The  mixture  is  effected  in  a  chamber  disposed 
in  the  front  part  of  the  nozzle,  the  air,  upon  its  passage 
into  said  chamber,  being  made  to  draw  along  water  fed 
up  to  an  annular  gap  defined  in  the  interior  of  the  cham-  35 
ber.  In  order  to  form  small  droplets  in  the  water-air  mix- 
ture  a  convex  surface  is  arranged  in  the  chamber  on 
which  convex  surface  the  jet  passing  into  the  chamber 
impinges.  In  another  device  known  from  this  publication 
compressed-air  channels  are  disposed  around  a  water  40 
channel.  Jets  of  compressed  air  from  the  compressed- 
air  channels  are  made  use  of  to  displace,  by  ejector 
force,  a  water  jet  being  discharged  from  the  water  chan- 
nel  to  the  ambient  atmosphere  where  the  water  jet  is 
atomised  by  the  compressed-air  jets  into  small  water  45 
droplets  which  are  spread  across  the  piste. 

For  the  purpose  of  among  other  things,  improve  the 
spreading  of  the  droplets  thus  formed  and  to  increase 
the  efficiency  it  is  known  from  US-A-3  814  319  to  mount 
a  device  of  the  type  known  from  US-A-2  676  471  on  top  so 
of  a  mast  having  a  length  of  at  least  3  meters  (10  feet). 

Although  prior-art  devices  of  this  type  function  sat- 
isfactorily  as  concerns  production  of  snow,  they  do 
nonetheless  suffer  from  certain  disadvantages,  only 
some  of  which  will  be  mentioned  herein.  One  of  the  ss 
more  serious  drawbacks  is  the  comparatively  high 
energy  consumption  (kWh/m3)  in  connection  with  the 
production  of  snow. 

A  further  disadvantage  is  that  on  account  of  the  lim- 

ited  efficiency  and  spreading  capacity  usually  a  compar- 
atively  large  number  of  devices  are  required  in  order  to 
cover  for  instance  a  piste  intended  for  down-hill  skiing. 

In  addition,  it  has  been  found  that  the  nozzle  is  very 
sensitive  to  freezing,  which  more  often  than  not  results 
in  plugging  of  the  nozzles.  Freezing  problems  may  arise 
also  in  the  device  relying  on  the  ejector  effect  since  the 
condensate  in  the  compressed-air  may  freeze  into  ice, 
blocking  the  compressed-air  channels.  Constant  sur- 
veillance  of  the  prior-art  devices  thus  is  required,  which 
is  a  labour-intensive  task. 

One  way  of  solving  these  problems  is  disclosed  in 
SE-9302062-6  filed  by  the  applicant  of  this  application. 
This  publication  discloses  the  use  of  a  device  discharg- 
ing  water  and  compressed  air  into  the  ambient  atmos- 
phere  wherein  water  and  compressed  air  are  forced  to 
pass  an  obstacle  in  the  form  of  a  spreading  and  atomis- 
ing  surface,  causing  fine  water  droplets  and/or  snow  to 
form  in  the  atmosphere. 

As  mentioned  in  the  aforegoing  the  ice  crystals  are 
produced  essentially  by  the  water  droplets  being  cooled 
by  the  surrounding  cool  atmosphere.  In  prior-art  devices 
the  mixture  is  emitted  from  the  nozzles  essentially  in  a 
spreading  pattern  that  extends  in  parallel  with  the  hori- 
zontal  plane.  The  disadvantage  of  this  arrangement  is 
that  water  droplets  from  adjoining  nozzles  may  enter 
into  each  other's  spreading  patterns,  reducing  the  cool- 
ing  effect  from  the  surrounding  cold  atmosphere  in 
these  areas.  Spreading  in  the  horizontal  plane  causes 
the  water  droplets  to  fall  from  a  nozzle  along  flight  paths 
or  parabolic  trajectories  that  occupy  a  comparatively 
large  area  in  the  horizontal  plane.  In  this  case,  the  cool- 
ing  effect  preferably  is  produced  by  the  surrounding 
atmosphere  above  and  below  the  water  droplets  as  they 
are  falling  along  said  parabolic  trajectories.  The  ambient 
atmosphere  is  heated  by  the  water  droplets  along  the 
parabolic  trajectories,  with  resulting  impaired  cooling  in 
this  area.  In  compensation  therefor,  less  water  is  used 
for  a  given  volume  of  air  in  the  prior-art  devices,  with  the 
result  that  the  efficiency  is  impaired  and  the  energy  con- 
sumption  increased  in  these  devices. 

Another  disadvantage  inherent  in  prior-art  devices 
is  the  comparatively  high  noise  level  during  operation. 

A  novel  device  and  a  novel  method  have  now  been 
developed  in  order  to  further  increase  the  possibility  of 
reducing  the  problems  outlined  above. 

One  object  of  the  present  invention  thus  is  to  sug- 
gest  a  method  of  continuously  producing  and  distribut- 
ing  snow  and/or  fine  water  droplets. 

Another  object  of  the  present  invention  is  to  pro- 
duce  a  device  for  implementing  the  inventive  method. 

A  third  object  of  the  present  invention  is  to  provide 
a  device  which  uses  less  energy  to  form  and  distribute 
the  same  amounts  of  snow  as  prior-art  devices. 

A  forth  object  of  the  present  invention  is  to  provide 
a  device  having  a  higher  capacity  per  time  unit  to  pro- 
duce  and  distribute  snow  compared  with  the  prior-art 
technology. 

A  fifth  object  of  the  present  invention  is  to  provide  a 
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device  allowing  enhanced  flexibility  in  the  positioning  of 
the  device,  for  instance  in  a  piste. 

A  sixth  object  of  the  present  invention  is  to  provide 
a  device  having  a  lower  operational  noise  level  than 
prior-art  devices. 

The  device  in  accordance  with  the  present  inven- 
tion  otherwise  has  to  meet  the  same  demands  as  prior- 
art  "snow  guns"  of  the  high  pressure  type  i.e.  it  must  be 
connectable  to  existing  water  pipes  and  compressed-air 
lines.  In  addition,  the  inventive  device  should  be  essen- 
tially  maintenance-free  and  lend  itself  to  installation  at  a 
distance  above  ground. 

These  and  other  objects  are  achieved  in  accord- 
ance  with  the  present  invention  by  means  of  a  method 
of  continuously  producing  and  distributing  snow  and/or 
fine  water  droplets  and  by  means  of  a  device  for  imple- 
menting  the  inventive  method  as  defined  in  the 
appended  claims. 

Other  particularities  and  advantageous  embodi- 
ments  will  appear  from  the  dependent  claims. 

A  preferred  embodiment  of  the  present  invention 
will  be  described  in  the  following  in  more  detail  with  ref- 
erence  to  the  accompany  drawings,  wherein 

Fig.  1  is  a  partly  sectional  schematic  perspective 
view  of  the  inventive  device,  the  latter  being 
attached  to  pillars  which  could  for  instance  be 
pylons  forming  part  of  a  lift  system,  light-carrying 
masts,  poles  mounted  in  concrete  foundations,  or 
the  like. 
Fig.  2  is  a  schematic  broken  view  which  illustrates 
the  inventive  device  from  the  front  and  which  specif- 
ically  illustrates  the  spreading  pattern  relating  to  an 
inventive  nozzle  member. 
Fig.  3  is  a  schematic  broken  and  partly  sectional 
view  of  the  inventive  device. 
Fig.  4  is  a  schematic  sectional  view  taken  on  line  A- 
A  in  Fig.  2. 

Reference  is  now  made  to  the  drawing  figures  illus- 
trating  a  presently  preferred  embodiment  of  an  inventive 
device  for  producing  and  spreading  snow  and/or  small 
water  droplets,  said  device  being  indicated  generally  by 
reference  1  .  In  accordance  with  the  embodiment  illus- 
trated  the  device  1  comprises  a  nozzle  member,  gener- 
ally  designated  by  reference  2,  and  a  source,  generally 
designated  by  3,  said  source  in  accordance  with  the 
embodiment  illustrated  being  tubular  and  comprising  an 
outer  tube  5  and  an  inner  tube  4,  the  latter  being  dis- 
posed  inside  said  outer  tube  5.  In  accordance  with  the 
embodiment  shown  the  inner  tube  4  is  connected  to  a 
compressor  or  equivalent  means  (not  shown)  and  it  is 
filled  with  compressed  air,  whereas  the  outer  tube  5  is 
filled  with  preferably  pressurised  water.  This  arrange- 
ment  is  the  one  preferred  at  the  moment.  It  is  easily 
understood,  however,  that  the  source  3  need  not  be 
tubular  and  that  it  is  equally  possible  for  a  water-filled 
tube  to  form  the  inner  tube  or  to  arrange  two  separate 
discrete  tubes,  one  for  compressed  air  and  one  for  pres- 

surised  water. 
In  accordance  with  the  embodiment  shown  the  noz- 

zle  member  2  is  connected  to  the  interior  of  respectively 
tubes  4  and  5.  This  is  achieved  in  accordance  with  the 

5  embodiment  shown  (see  Fig.  3)  by  arranging  the  nozzle 
member  2  in  recesses  6,  7  formed  in  respectively  the 
outer  tube  5  and  the  inner  tube  4.  In  accordance  with 
the  embodiment  shown,  the  nozzle  member  2  com- 
prises  two  channels  8,  9  by  means  of  which  the  interior 

10  of  the  tube  5  is  in  communication  with  the  surrounding 
atmosphere.  In  accordance  with  the  embodiment 
shown,  the  nozzle  member  2  is  likewise  formed  with  a 
channel  10  by  means  of  which  the  interior  of  the  tube  4 
communicates  with  the  ambient  atmosphere.  In  accord- 

15  ance  with  the  embodiment  illustrated,  the  channels  8,  9, 
10  are  positioned  in  a  common  plane.  After  connection 
of  the  device  1  to  the  existing  pipeline  systems  for 
respectively  water  and  compressed  air  and  after  making 
the  corresponding  pump  and  compressor  operative,  or 

20  after  connection  of  the  device  1  directly  to  a  correspond- 
ing  pump  respectively  compressor,  after  said  pump  and 
compressor  having  been  made  operative,  water  is  sup- 
plied  to  the  outer  tube  5  of  the  device  1  in  accordance 
with  the  embodiment  described  and  compressed  air  to 

25  the  inner  tube  4  of  the  device  1  .  Water  jets  then  are  dis- 
charged  from  the  channels  8,  9,  said  water  jets  inter- 
secting  in  a  spreading  and  atomising  area  11.  The  flow 
of  compressed  air,  which  upon  operation  is  ejected  from 
the  channel  10,  likewise  intersects  the  water  flows  in 

30  this  spreading  and  atomising  area  1  1  . 
Simultaneously  with  the  cooling  of  the  water  by  the 

compressed  air  and  the  surrounding  atmosphere,  the 
water  jets  being  discharged  from  the  channels  8,  9  are 
atomised  by  the  force  of  impingement  between  the  var- 

35  ious  flows  into  very  small  water  droplets  in  the  area  1  1  , 
these  drops,  as  they  are  falling  down  to  the  ground, 
freezing  into  ice  crystals  in  the  surrounding  cold  atmos- 
phere,  forming  a  layer  of  snow  on  the  ground.  In  order  to 
cover  a  large  area  it  is  preferable  to  mount  the  device 

40  along  a  distance  between  the  top  of  the  lift-system 
masts,  lamp  masts  and  the  like.  An  advantage  of  this 
arrangement  is  that  skiing  may  be  practised  also  during 
the  distribution  of  the  "artificial"  snow. 

In  order  to  obtain  the  desired  cooling  effect  from  the 
45  compressed  air  the  flow  velocity  Va  of  the  compressed 

air  in  the  spreading  and  atomising  area  1  1  should  be 
considerably  higher  than  the  flow  velocity  Vw  of  the 
water  in  the  same  area  1  1  ,  i.e.  Va  »   Vw. 

The  water  jets  preferably  intersect  at  an  acute  angle 
so  a,  which  preferably  amounts  to  60°  and  the  com- 

pressed-air  channel  10  preferably  is  disposed  half  way 
between  the  water  channels  8,  9,  ensuring  that  the  flow 
of  compressed  air  intersects  the  water  flows  at  the  cen- 
tre  of  the  angle  a. 

55  In  accordance  with  the  shown,  preferred  embodi- 
ment  a  spreading  pattern  12  of  the  water  droplets  and 
the  ice  crystals  formed  thereby  is  produced,  as  illus- 
trated  in  Fig.  2.  The  spreading  takes  place  essentially  in 
a  comparatively  narrow  plane  which  in  contrast  to  prior- 
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art  devices  extends  in  parallel  with  a  vertical  plane.  The 
spreading  pattern  is  produced  for  instance  by  arranging 
the  plane  in  which  said  channels  8,  9,  10  are  disposed 
at  an  angle  relatively  to  the  vertical  plane,  whereby  a 
centre  line  15  passing  through  the  channels  8,  9,  10  in 
Fig.  2  will  extend  essentially  perpendicularly  to  the  ver- 
tical  plane  along  the  horizontal  plane. 

The  source  3  is  extended  along  the  horizontal  plane 
as  seen  in  Fig.  2.  However,  it  is  easily  understood  that 
the  source  3  could  be  arranged  at  an  angle  to  this  plane, 
for  instance  when  arranged  at  the  angle  of  inclination  of 
a  slope.  The  centre  line  15  through  the  nozzle  member 
2  should,  however,  also  in  this  case  preferably  extend 
essentially  perpendicularly  to  the  vertical  plane  along 
the  horizontal  plane. 

Fig.  4  illustrates  the  arrangement  according  to  a 
preferred  embodiment  of  the  nozzle  member  2  at  an 
angle  relatively  to  the  horizontal  plane.  The  mixture 
emitted  from  the  nozzle  member  2  thus  will  follow  a  par- 
abolic  trajectory  or  flight  path. 

The  inventive  method  of  continuously  producing 
and  spreading  snow  and/or  small  water  droplets  is 
essentially  characterised  by  the  steps  of  atomising  the 
water  into  small  water  droplets  and  spreading  said 
water  droplets  essentially  in  a  narrow  spreading  pattern 
12  extending  essentially  in  parallel  with  the  vertical 
plane. 

Because  the  spreading  patterns  12  of  the  inventive 
device  1  are  narrow  and  essentially  vertical,  problems 
caused  by  intermingling  of  spreading  patterns  from 
neighbouring  nozzle  members  2  need  not  arise. 
Because  the  spreading  patterns  12  are  essentially  ver- 
tical,  extending  in  narrow,  essentially  spaced-apart 
planes,  the  cooling  effect  from  the  cold  surrounding 
atmosphere  takes  place  essentially  at  the  sides  of  the 
spreading  patterns  12,  for  instance  along  the  above- 
mentioned  parabolic  trajectories  or  flight  paths.  In  this 
manner,  the  contact  of  cold  air  in  the  ambient  atmos- 
phere  with  the  mixture  being  discharged  from  the  device 
1  is  made  more  easily  than  in  the  case  of  prior-art  tech- 
nology,  according  to  which  the  spreading  patterns  are  at 
least  partly  horizontal,  the  reason  being  that  the  mixture 
does  not  "fall  through"  and  consequently  to  a  lesser 
extent  heats  the  cold  air  at  the  sides  of  the  spreading 
patterns  12.  In  accordance  with  the  preferred  shown 
embodiment  the  plurality  of  nozzle  members  2  are  dis- 
posed  along  the  extension  of  the  source  3.  Supplemen- 
tary  lines  to  each  individual  nozzle  member  2  are  not 
required,  contrary  to  the  case  in  the  prior  art.  Owing  to 
the  narrow  spreading  patterns  12  formed  essentially  in 
the  vertical  plane,  neighbouring  nozzle  members  2  may 
also  be  disposed  closer  to  one  another  than  is  the  case 
according  to  prior-art  technology.  Thus,  a  method  and  a 
device  are  provided  for  continuous  production  and 
spreading  of  snow  and/or  small  water  droplets,  which 
device  has  a  high  capacity  of  producing  and  spreading 
snow  and/or  small  water  droplets.  Thanks  to  the  excel- 
lent  cooling  effect  accomplished  by  the  inventive 
spreading  pattern  in  the  surrounding  atmosphere,  the 

mass  flow  of  water  that  is  being  discharged  through  the 
nozzle  member  2  may  in  accordance  with  one  embodi- 
ment  be  at  least  60  times  the  mass  flow  of  compressed- 
air  that  is  being  discharged  through  the  nozzle  member 

s  2. 
In  accordance  with  one  embodiment  the  source  3  is 

manufactured  from  two  aluminium  tubes.  Recesses  7 
are  formed  for  instance  by  drilling  holes  at  pre-deter- 
mined  intervals  in  a  first  tube  4.  Thereafter  threads  are 

10  formed  in  the  recesses  7  in  the  tube  4  and  the  nozzle 
members  2  are  secured  in  the  recesses  7  by  screwing 
and/or  gluing,  insuring  that  the  transitional  zone 
between  the  threads  and  the  nozzle  member  2  is 
sealed.  Thereafter  recesses  6  are  formed,  e.g.  by  drill- 

15  ing  holes  in  the  second  tube  5  in  a  corresponding  way  at 
predetermined  intervals,  said  second  tube  5  being  of 
larger  diameter-size  than  tube  4.  Tube  4  is  inserted  into 
tube  5,  whereupon  the  nozzle  members  2  are  forced 
outwards  through  the  recesses  6  in  the  tube  5  to  which 

20  they  are  sealingly  secured  by  welding. 
It  is  easily  understood  that  it  is  possible  to  position 

new  nozzle  members  2  afterwards  along  a  device  1  ,  for 
instance  in  a  source  3  positioned  adjacent  a  pillar  as 
illustrated  in  Fig.  1  .  This  may  be  achieved  for  instance 

25  by  making  new  recesses  6,  7  in  the  tubes  5  and  4, 
respectively,  which  tubes  may  be  fitted  with  nozzle 
members  2.  In  accordance  with  one  embodiment  the 
channels  8,  9,  1  0  and/or  the  recesses  6,  7  of  the  nozzle 
members  2  may  be  sealable,  for  instance  by  fitting  one 

30  or  several  plugs  therein.  The  feature  allowing  sealing 
and/or  provision  of  new  nozzle  members  2  along  the 
extension  of  the  source  3  is  a  highly  advantageous  one, 
since  it  creates  a  flexible  device  1  whereby  the  snow 
production  may  be  concentrated  to  certain  areas  along 

35  the  extension  of  the  source  3. 
Because  the  distributing  and  atomising  area  1  1  in 

accordance  with  the  shown  preferred  embodiment  is 
arranged  in  the  very  atmosphere  and  is  not  formed  by  a 
stationary  part  in  which  ice  may  form  also  the  risk  of  ice 

40  formation  with  consequential  operational  stoppages  is 
greatly  reduced  in  the  inventive  device  compared  with 
the  prior-art.  Owing  to  the  positioning  in  accordance 
with  the  preferred  embodiment  of  the  tube  4,  which  is 
filled  with  compressed  air,  inside  the  tube  5,  which  is 

45  filled  with  water,  also  the  risk  of  the  condensate  con- 
tained  in  the  compressed-air  freezing  into  ice  is 
reduced.  Because  the  water  and  compressed-air  jets 
leave  the  channels  8,  9,  10  through  comparatively 
small-size  holes  and  because  the  jets  impinge  on  one 

so  another  in  an  area  1  1  in  the  atmosphere,  a  device  is 
produced  the  noise  level  of  which  during  operation  is 
lower  than  in  the  case  of  prior-art  devices. 

It  is  easily  understood  that  certain  deviations  from 
the  described  embodiment  are  possible.  For  instance, 

55  nozzle  members  producing  different  spreading  patterns 
than  the  illustrated,  essentially  vertical  preferred 
spreading  pattern  12  may  be  arranged  along  a  source 
3.  Although  the  advantages  found  with  such  spreading 
patterns  12  are  not  obtained,  this  modification  offers  the 

4 
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advantages  of  producing  a  flexible  device  in  which  new 
nozzles  may  be  added  or  removed/sealed  along  the 
source.  All  varieties  and  modifications  comprised  by  the 
basic  inventive  idea  should  however  be  considered  to 
be  within  the  scope  of  the  appended  claims.  5 

Claims 

1  .  A  method  of  continuously  producing  and  spreading 
snow  and/or  small  water  droplets  using  water  and  10 
compressed  air,  characterized  by  the  steps  of 
atomising  the  water  into  small  droplets,  and  spread- 
ing  said  water  droplets  essentially  in  a  narrow 
spreading  pattern  (12)  extending  essentially  in  par- 
allel  with  the  vertical  plane.  15 

2.  A  method  as  claimed  in  claim  1  ,  characterized  by 
the  steps  of  discharging  the  water  and  the  com- 
pressed  air  in  the  form  of  flows  into  the  ambient 
atmosphere,  and  producing  a  spreading  and  atom-  20 
ising  area  (11)  in  the  paths  of  flow  of  respectively 
the  water  and  the  compressed  air. 

3.  A  method  as  claimed  in  claim  2,  characterized  in 
that  the  spreading  and  atomising  area  (11)  is  pro-  25 
duced  by  the  measures  of  discharging  the  water  in 
at  least  two  flows  which  intersect  in  the  spreading 
and  atomising  area  (11),  and  of  discharging  the 
compressed  air  in  at  least  one  flow  in  such  a  man- 
ner  that  said  air  flow  insects  the  water  flows  in  said  30 
area. 

4.  A  method  as  claimed  in  claim  3,  characterized  by 
the  steps  of  directing  the  water  and  compressed-air 
flows  essentially  in  one  plane,  arranging  the  water  35 
flows  in  such  a  manner  that  said  flows  intersect  at 
an  acute  angle  (a)  and  arranging  the  flow  of  com- 
pressed  air  in  the  middle  of  said  flows  of  water  in 
such  a  manner  that  said  flow  of  compressed  air 
intersects  the  flows  of  water  in  the  middle  of  said  40 
acute  angle  (a),  and  arranging  said  plane  at  an 
angle  relatively  to  the  vertical  plane  to  ensure  that 
said  spreading  pattern  (12)  extends  essentially  in 
parallel  with  the  vertical  plane. 

45 
5.  A  device  for  continuous  production  and  spreading 

of  snow  and/or  small  water  droplets,  using  water 
and  compressed  air,  characterized  by  the  provi- 
sion  of  a  nozzle  member  (2),  said  nozzle  member 
being  connected  to  a  source  of  water  and  to  a  so 
source  of  compressed  air,  being  arranged  to  atom- 
ise  water  into  small  droplets,  and  being  arranged  to 
distribute  said  small  water  droplets  essentially  in  a 
narrow  spreading  pattern  (12)  which  extends 
essentially  in  parallel  with  the  vertical  plane.  55 

6.  A  device  (1)  as  claimed  in  claim  5,  characterized  in 
that  the  nozzle  member  (2)  is  formed  with  channels 
(8,  9,  1  0)  through  which  water  and  compressed  air 

in  the  form  of  flows  are  discharged  into  the  ambient 
atmosphere,  said  flows  being  directed  to  intersect 
in  an  area  (11)  in  the  ambient  atmosphere  where 
said  atomisation  and  spreading  are  effected. 

7.  A  device  (1)  as  claimed  in  claim  6,  characterized  in 
that  the  nozzle  member  (2)  is  formed  with  at  least 
two  water  channels  (8,  9)  arranged  to  direct  said 
flows  of  water  in  such  a  manner  that  said  flows 
intersect  at  an  acute  angle  (a)  in  said  area  (11), 
said  acute  angle  (a)  preferably  being  in  the  range  of 
50-70°,  and  particularly  about  60°,  and  in  that  said 
nozzle  member  (2)  is  formed  with  at  least  one  chan- 
nel  (10)  for  compressed  air,  said  channel  arranged 
to  direct  the  flow  of  compressed  air  in  such  a  man- 
ner  that  said  flow  intersects  the  flows  of  water  in 
said  area  (11). 

8.  A  device  (1)  as  claimed  in  claim  7,  characterized  in 
that  the  mouths  of  respectively  the  compressed-air 
channel  and  the  water  channels  are  disposed 
essentially  in  one  plane,  that  the  mouth  of  the  com- 
pressed  air  channel  (10)  is  disposed  in  the  middle 
between  the  mouths  of  the  water  channels  (8,  9), 
whereby  the  compressed  air  flow  will  intersect  the 
water  flows  in  the  middle  of  said  acute  angle  (a), 
said  plane  being  arranged  at  an  angle  relatively  to 
the  vertical  plane,  thus  causing  said  spreading  pat- 
tern  (12)  to  extend  essentially  in  parallel  with  the 
vertical  plane. 

9.  A  device  (1)  as  claimed  in  any  one  of  claims  5-8, 
characterized  in  that  the  mass  flow  of  water  being 
discharged  from  the  nozzle  member  (2)  is  at  least 
60  times  the  mass  flow  of  compressed  air  being  dis- 
charged  from  the  member  (2). 

10.  A  device  (1)  as  claimed  in  any  one  of  claims  5-9, 
characterized  in  that  several  nozzle  members  are 
connected  to  a  source  (3),  preferably  in  the  form  of 
a  tubular  structure,  said  source  (3)  comprising  at 
least  one  channel  (4)  for  compressed-air  and  at 
least  one  channel  (5)  for  pressurised  water,  said 
compressed  air  channel  (4)  preferably  being  dis- 
posed  in  the  interior  of  the  water  channel  (5). 
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