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A  water  sliding  device  and  a  method  for  operating  a  water  sliding  device. 
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©  The  invention  relates  to  a  method  for  operating  a 
device  (1)  intended  for  practising  water  sliding 
sports,  as  well  as  to  such  a  device,  whereby  water  is 
displaced  over  a  rising  (in  downstream  direction) 
bottom  at  a  generally  supercritical  velocity  by  means 
of  a  pumping  plant  (6)  during  normal  use.  During 
normal  operation  water  is  supplied  in  downstream 
direction  to  said  rising  (in  downstream  direction) 
bottom  through  at  least  one  nozzle  (8).  When  the 

H- 

pumping  plant  is  started  up  the  nozzle(s)  is  (are) 
initially  kept  closed  and  the  required  velocity  is  im- 
parted  to  the  water  by  means  of  said  pumping  plant 
in  a  circulation  circuit,  whereupon  the  nozzle(s)  is 
(are)  opened  and  the  flow  in  the  circulation  circuit  is 
interrupted.  The  device  is  provided  with  a  pump 
including  a  suction  pipe  and  a  pressure  pipe  (9), 
whereby  a  circulation  pipe  (12)  is  provided  between 
the  pressure  pipe  and  the  suction  pipe. 

12- 
FIG.1 
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The  invention  generally  relates  to  water  sliding 
devices,  as  well  as  to  methods  for  operating  such 
water  sliding  devices.  Such  water  sliding  devices 
are  known  per  se,  for  example  from  European 
Patents  Nos.  0096216  and  0182923,  and  also  from 
WO  92/04087. 

In  order  to  make  it  easier  to  read  the  descrip- 
tion  first  a  few  definitions  of  the  terms  used  will  be 
given,  viz.: 

-  water  sliding  device  :  a  device  for  practising 
water  sliding  sports. 

-  water  slider  :  a  person  who  practises  water 
sliding  sports. 

-  water  sliding  surface  :  a  surface  suitable  for 
practising  water  sliding  sports. 

-  useful  water  sliding  area  :  a  water  surface 
area  where  the  bottom  inclination,  the  water 
depth  and  the  water  velocity  are  such  that  a 
water  slider  of  average  dexterity  is  able  to 
practise  water  sliding  sports. 

-  water  sliding  sports  :  inter  alia  includes  the 
following  sports:  surfing,  body  surfing,  knee 
surfing,  jump  surfing,  water  skiing,  tyre  sailing 
and  sliding,  board  sailing  and  sliding,  surf 
kayaking  and  any  further  forms  of  sports, 
games  and/or  recreation  to  be  practised  on 
water. 

-  sliding  means  :  a  means  used  by  the  water 
slider  in  order  to  be  able  to  practise  water 
sliding  sports. 

-  basic  wave  velocity  or  critical  velocity  :  the 
velocity  at  which  the  Froude  number  1  is;  Fr 
=  v/  V9-  Vh,  whereby  v  is  the  water  velocity, 
g  is  the  gravitational  acceleration  and  h  is  the 
water  depth. 

-  supercritical  or  shooting  velocity  -  a  velocity 
higher  than  the  basic  wave  velocity  (Fr  >  1). 

-  subcritical  or  flowing  velocity  -  a  velocity  low- 
er  than  the  basic  wave  velocity  (Fr  <  1). 

-  hydraulic  jump  :  the  transition  from  a  super- 
critical  to  a  subcritical  flow. 

More  in  particular  the  invention  relates  to  a 
method  for  starting  up  a  device  intended  for  prac- 
tising  water  sliding  sports,  whereby  water  is  dis- 
placed  over  a  rising  (in  downstream  direction)  bot- 
tom  at  a  generally  supercritical  velocity  by  means 
of  a  pumping  plant  during  normal  use,  which 
pumping  plant  supplies  water  in  downstream  direc- 
tion  to  said  rising  (in  downstream  direction)  bottom 
through  at  least  one  nozzle  during  normal  opera- 
tion. 

With  such  a  device  the  flow  velocity  of  the 
water  will  be  substantially  supercritical  at  least 
along  a  certain  part  of  the  flow  path  during  normal 
operation,  but  locally  it  may  also  be  subcritical. 

When  such  a  water  sliding  device  is  started  up 
the  rising  (in  downstream  direction)  bottom  is  gen- 
erally  clear  of  water,  because  any  stationary  water 

present  on  the  bottom  will  strongly  decelerate  the 
water  supplied  via  the  nozzle(s)  upon  starting  up. 

If  no  further  measures  are  taken,  it  appears  that 
during  start-up,  when  water  is  being  supplied  to  the 

5  rising  (in  downstream  direction)  bottom  in  order  to 
effect  the  desired  flow,  the  water  flow  decelerates 
faster  than  is  the  case  during  normal  operation  of 
the  device.  Consequently  the  thickness  of  the  water 
layer  present  on  the  rising  (in  downstream  direc- 

io  tion)  bottom  quickly  increases  in  downstream  direc- 
tion  and  a  hydraulic  jump  may  be  formed,  which 
may  travel  upstream,  so  that  a  considerable  part  of 
the  flow  on  the  rising  (in  downstream  direction) 
bottom  will  become  subcritical  instead  of  super- 

75  critical,  thus  being  unsuitable  for  practising  the 
water  sliding  sports  aimed  at. 

In  order  to  overcome  this  drawback  it  has  been 
proposed  in  the  aforesaid  European  Patent  No. 
0182923  to  use  a  large  water  basin  installed  at  a 

20  high  position,  from  which,  upon  start-up  of  the 
device,  a  large  amount  of  additional  water  is  sup- 
plied  besides  the  amount  of  water  displaced  by  the 
pumping  plant,  as  a  result  of  which  a  quick,  com- 
plete  charging  of  the  rising  (in  downstream  direc- 

25  tion)  bottom  can  be  effected. 
Such  a  basin  must  have  a  comparatively  large 

capacity  and  consequently  occupies  a  large 
amount  of  space,  whilst  in  addition  to  that  the  basin 
must  be  placed  as  close  to  the  nozzle(s)  as  possi- 

30  ble,  near  the  lowest  point  of  the  rising  (in  down- 
stream  direction)  bottom,  therefore.  This  has  a  par- 
ticularly  adverse  effect  on  the  design  of  the  water 
sliding  device,  since  among  other  things  it  seri- 
ously  interferes  with  the  view  which  spectators 

35  have  of  the  water  sliding  device  from  the  surround- 
ings. 

In  WO  92/04087  it  has  been  proposed  to  dis- 
charge  water  continuously  from  the  rising  (in  down- 
stream  direction)  bottom  via  open  side  edges.  This 

40  lateral  discharge  with  respect  to  the  intended  direc- 
tion  of  flow  becomes  larger  as  the  flow  velocity  of 
the  water  decreases  and  the  thickness  of  the  water 
layer  present  on  the  rising  (in  downstream  direc- 
tion)  bottom  increases  thereby.  By  using  this  mea- 

45  sure  it  is  attempted  to  prevent  that  too  thick  a 
water  layer,  possibly  having  a  subcritical  velocity, 
is  formed  on  the  rising  (in  downstream  direction) 
bottom,  which  can  no  longer  be  pushed  ahead  at  a 
supercritical  velocity  by  the  water  flowing  in,  with 

50  all  its  consequences. 
The  disadvantage  of  leaving  out  the  side  edges 

along  the  rising  (in  downstream  direction)  bottom 
is,  however,  that  the  water  sliders  may  slide  off  the 
bottom  in  lateral  direction.  The  use  of  retaining  nets 

55  to  prevent  this  involves  the  risk  of  water  sliders 
catching  on  said  nets  and/or  injuring  themselves 
when  colliding  therewith. 

2 



3 EP  0  601  641  A1 4 

Furthermore  the  energy  consumption  is  high, 
also  during  normal  operation  of  such  a  water  slid- 
ing  device,  because  a  comparatively  large  amount 
of  water  continuously  flows  sideways  from  the  ris- 
ing  (in  downstream  direction)  bottom,  whilst  a  large 
part  of  said  water  still  possesses  sufficient  kinetic 
energy  required  for  practising  water  sliding  sports. 

According  to  the  invention  the  nozzle(s)  is  (are) 
initially  kept  closed  when  the  pumping  plant  is 
started  up,  and  the  required  velocity  is  imparted  to 
the  water  by  means  of  said  pumping  plant  in  a 
circulation  circuit,  whereupon  said  nozzle(s)  is  (are) 
opened  and  the  flow  in  said  circulation  circuit  is 
interrupted. 

When  using  the  method  kinetic  energy  is  first 
imparted  to  the  water  in  the  circulation  circuit. 
When  subsequently  the  nozzle(s)  is  (are)  opened 
the  flow  on  the  rising  (in  downstream  direction) 
bottom  is  directly  started,  since  the  water  in  the 
pressure  pipe  of  the  pumping  plant  may  already 
have  at  least  the  velocity  that  is  normal  during 
operation.  As  a  result  of  this  the  starting  losses 
caused  by  the  deceleration  of  the  water  at  the 
delivery  side  of  the  pumping  plant  towards  the 
opening(s)  of  the  nozzle(s)  can  be  avoided. 

A  further  aspect  of  the  invention  relates  to  a 
method  for  operating  a  water  sliding  device  which 
is  provided  with  a  rising  (in  downstream  direction) 
bottom,  over  which  water  is  displaced  at  a  gen- 
erally  supercritical  velocity  by  means  of  a  pumping 
plant  during  normal  use.  As  already  explained 
above  it  is  known  to  discharge  water  from  the  sides 
of  the  rising  (in  downstream  direction)  bottom  when 
the  water  flow  over  the  rising  (in  downstream  direc- 
tion)  bottom  is  started.  Generally,  however,  such  a 
large  discharge  of  water  from  the  sides  is  un- 
desirable  during  normal  operation. 

According  to  the  invention,  therefore,  water  is 
discharged  sideways  from  the  water  flow  over  the 
bottom  when  a  flow  is  started,  whilst  said  discharge 
of  water  is  reduced  or  stopped  when  the  desired 
flow  velocity  of  the  water  is  reached.  By  using  this 
method  it  will  be  possible  to  supply  considerably 
less  water  during  normal  operation  than  is  the  case 
with  the  method  referred  to  above,  which  has  been 
usual  so  far. 

A  further  method  for  operating  a  water  sliding 
device  as  referred  to  above  is  according  to  the 
invention  characterized  in  that,  at  least  when  the 
flow  of  water  over  the  rising  (in  downstream  direc- 
tion)  bottom  is  started,  an  additional  amount  of 
water  is  supplied  under  pressure  in  downstream 
direction  to  the  flow  of  water,  at  some  distance 
from  the  lowest  point  of  the  bottom.  Because  of 
this  an  extra  acceleration  of  the  flow  of  water  may 
be  effected,  in  particular  when  the  water  flow  is 
started,  as  a  result  of  which  the  desired  flow  of  the 
water  over  the  bottom  can  be  achieved  quickly  and 

effectively  after  the  flow  of  water  over  the  rising  (in 
downstream  direction)  bottom  has  been  started. 

The  invention  will  be  explained  in  more  detail 
hereafter  with  reference  to  the  accompanying  Fig- 

5  ures. 
Figure  1  is  a  diagrammatic  view  of  an  embodi- 

ment  of  a  water  sliding  device  with  an  associated 
pumping  plant. 

Figure  2  is  a  diagrammatic  view  of  an  embodi- 
io  ment  of  a  water  sliding  device  with  a  second  em- 

bodiment  of  a  pumping  plant. 
Figure  3  is  a  diagrammatic  view  of  an  embodi- 

ment  of  a  water  sliding  device  with  a  third  embodi- 
ment  of  a  pumping  plant. 

is  Figure  4  is  a  diagrammatic  view  of  an  embodi- 
ment  of  a  part  of  the  pumping  plant  shown  in 
Figure  3. 

Figure  5  shows  the  part  of  the  pumping  plant 
shown  in  Figure  4  in  a  different  position. 

20  Figure  6  is  a  diagrammatic  perspective  view  of 
a  bottom  of  a  water  sliding  device. 

Figure  7  is  a  diagrammatic  cross-sectional  view 
of  the  bottom  of  a  water  sliding  device,  whereby 
the  left-hand  part  of  Figure  7  shows  a  first  position 

25  of  a  vertically  adjustable  side  wall  and  the  right- 
hand  part  of  Figure  7  shows  a  second  position  of  a 
vertically  adjustable  side  wall. 

Figure  8  is  a  diagrammatic  cross-sectional  view 
of  a  bottom  of  a  water  sliding  device,  whereby  the 

30  left-hand  part  of  Figure  8  indicates  the  water  level 
during  normal  operation  and  the  right-hand  part  of 
Figure  8  indicates  the  water  level  during  start-up  of 
the  water  sliding  device. 

Figure  9  is  a  sectional  view  corresponding  with 
35  Figure  8  of  a  further  embodiment  of  the  bottom  of 

a  water  sliding  device. 
Figure  10  diagrammatically  shows  a  water  slid- 

ing  device  provided  with  a  pumping  plant,  by 
means  of  which  water  can  be  supplied  at  several 

40  locations  spaced  apart  in  the  direction  of  displace- 
ment  of  the  water. 

Figure  1  1  is  a  larger-scale  view  of  a  part  of  the 
water  sliding  device  shown  in  Figure  10. 

Figure  12  is  a  view  corresponding  with  Figure 
45  11,  wherein  various  parts  of  the  pumping  plant  are 

shown  in  a  different  position. 
Figure  13  is  a  diagrammatic  view  of  a  part  of 

the  water  sliding  device  shown  in  Figure  10,  pro- 
vided  with  a  covering. 

50  Figure  14  is  a  diagrammatic  plan  view  of  a 
water  sliding  device,  in  which  a  circulation  is  effec- 
ted. 

Figure  15  is  a  diagrammatic  cross-sectional 
view  of  a  part  of  the  device  shown  in  Figure  14. 

55  Figure  16  is  a  diagrammatic  cross-sectional 
view  of  another  possible  embodiment  of  the  device 
shown  in  Figure  14. 
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Figure  17  is  a  diagrammatic  plan  view  of  a 
variant  of  the  device  shown  in  Figure  14. 

Figure  18  is  a  sectional  view  of  Figure  17, 
along  the  line  XVIII-XVIII  in  Figure  17. 

Figure  19  is  a  sectional  view  of  Figure  17, 
along  the  line  XIX-XIX  in  Figure  17. 

Figure  20  is  a  diagrammatic  plan  view  of  a 
further  embodiment  of  a  water  sliding  device  ac- 
cording  to  the  invention. 

Figure  21  is  a  diagrammatic  perspective  view 
of  an  embodiment  of  a  bottom  of  a  water  sliding 
device,  which  widens  in  the  direction  of  flow. 

Figure  22  diagrammatically  shows  a  flow  pat- 
tern  on  a  bottom  according  to  Figure  21  . 

Figure  23  diagrammatically  indicates  the  em- 
bodiment  of  a  water  sliding  device  by  means  of 
which  a  hydraulic  jump  can  be  artificially  produced. 

Figure  24  diagrammatically  shows  a  downwar- 
dly  sloping  (in  the  direction  of  flow)  bottom  of  a 
water  sliding  device  according  to  the  invention,  by 
means  of  which  running  waves  can  be  generated  in 
the  water  flow. 

Figure  25  is  a  plan  view  of  a  water  sliding 
board  according  to  the  invention. 

Figure  26  is  an  elevational  view  of  Figure  25. 
Figure  1  is  a  diagrammatic  plan  view  of  a  water 

sliding  device  1  with  a  pumping  plant  forming  part 
thereof.  The  water  sliding  device  is  conventionally 
provided  with  a  more  or  less  trough-shaped  duct, 
which  may  for  example  be  subdivided  into  two 
parts  2  and  3,  with  a  generally  rising  (in  down- 
stream  direction)  bottom,  over  which  the  water  is 
displaced  at  a  supercritical  velocity  during  normal 
operation,  which  parts  possibly  alternate  with  parts 
4  and  5,  where  the  water  velocity  is  lower  and/or 
where  the  bottom  generally  slopes  downwards  in 
downstream  direction. 

During  normal  operation  the  water  will  be  cir- 
culated  by  means  of  a  pump  6.  The  pump  6  is 
connected,  via  a  suction  pipe  7,  to  one  or  more 
discharge  nozzles  8  or  a  collecting  basin  or  the 
like,  via  which  water  flowing  from  the  device  1  can 
be  sucked  in.  Furthermore  the  pump  is  connected, 
via  a  pressure  pipe  9,  to  one  or  more  nozzles  or 
openings  10  disposed  near  the  beginning  point  of 
the  duct,  through  which  nozzles  water  may  be 
supplied  in  the  desired  manner  to  the  more  or  less 
trough-shaped  duct  or  gutter.  In  the  pressure  pipe 
9  has  been  mounted  a  shut-off  valve  1  1  ,  by  means 
of  which  the  communication  between  the  pump  6 
and  the  supply  nozzle(s)  10  may  be  interrupted. 

As  is  furthermore  apparent  from  Figure  1,  a 
circulation  pipe  12  is  connected  between  the  suc- 
tion  side  of  the  pump  6  and  the  delivery  side  of  the 
pump,  in  which  circulation  pipe  a  shut-off  valve  13 
has  been  mounted  near  the  connection  to  the  pres- 
sure  pipe  9.  A  shut-off  valve  13'  has  been  moun- 
ded  in  the  suction  pipe  7,  between  the  discharge 

nozzle(s)  8  and  the  connection  of  the  circulation 
pipe  to  the  suction  pipe  7. 

Furthermore  the  circulation  pipe  may  be  con- 
nected  to  the  atmosphere  via  a  vent  pipe  14,  at  a 

5  position  so  high  that  no  water  will  flow  from  the 
vent  pipe  during  operation. 

As  already  explained  above,  generally  the 
trough-shaped  means  is  at  least  substantially  clear 
of  water  when  the  water  flow  over  the  water  sliding 

io  device  1  is  started. 
With  the  above-described  device  first  the  shut- 

off  valves  11  and  13'  will  be  closed  and  the  shut-off 
valve  13  will  be  opened  in  order  to  start  the  water 
flow,  so  that  the  water  present  in  the  pipes  7,  9  and 

is  12  can  be  circulated  in  a  closed  circuit  by  the 
pump  6,  so  as  to  bring  the  water  up  to  the  desired 
velocity.  It  will  be  aimed  at  thereby  to  achieve  that 
the  amount  of  circulated  water  which  is  displaced 
per  time  unit  is  equal  to  or  larger  than  the  amount 

20  of  water  which  must  normally  be  supplied  to  the 
water  sliding  device  per  time  unit. 

After  the  pump  6  has  thus  generated  the  de- 
sired  flow  in  the  closed  circuit  formed  by  the  pipes 
7,  9  and  12,  the  shut-off  valves  11  and  13'  may  be 

25  opened  and  the  shut-off  valve  13  may  be  closed. 
The  water  then  flowing  into  the  trough-shaped 
means  through  the  nozzle(s)  10  will  have  a  com- 
paratively  great  velocity  already  from  the  start,  so 
that  the  above-described  problems  which  normal 

30  occur  when  starting  up  a  water  sliding  device  can 
at  least  substantially  be  avoided. 

It  is  advantageous  thereby  for  the  amount  of 
water  supplied  per  time  unit  on  start-up  to  be  larger 
than  the  amount  of  water  which  must  normally  be 

35  supplied  during  operation.  This  may  be  effected  by 
having  the  pump  6  run  faster  during  start-up  or  by 
providing  additional  auxiliary  pumps  for  the  start- 
up. 

By  providing  the  vent  pipe  14  it  is  prevented 
40  that  undesirable  sub-atmospheric  pressures  occur 

in  the  circulation  pipe  12. 
The  embodiment  shown  in  Figure  2  largely 

corresponds  with  the  embodiment  shown  in  Figure 
1  and  accordingly  like  parts  are  numbered  alike  in 

45  the  various  Figures. 
In  the  embodiment  shown  in  Figure  2  the  cir- 

culation  pipe  12  is  connected  to  a  water  jet  injector 
15  mounted  within  the  suction  pipe  7,  whereby 
additional  water  may  possibly  be  sucked  in  from  a 

50  water  collecting  basin  or  discharge  nozzles  8  dis- 
posed  at  the  end  of  the  water  sliding  device.  The 
further  operation  of  said  device  upon  start-up  will 
correspond  with  the  operation  of  the  device  shown 
in  Figure  1  . 

55  Also  the  diagrammatically  indicated  device 
shown  in  Figure  3  largely  corresponds  with  the 
device  according  to  Figures  1  and  2  and  accord- 
ingly  like  parts  are  numbered  alike  in  this  Figure  as 

4 
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well. 
With  this  embodiment  the  circulated  water  may 

flow  between  the  circulation  pipe  12  and  the  suc- 
tion  pipe  7  via  an  open  connection  16  and  further- 
more  said  circulated  water  may  flow  freely  between 
the  discharge  end  of  the  water  sliding  device  and 
the  suction  pipe  7  or  the  circulation  pipe  12  re- 
spectively,  via  an  open  connection  17. 

All  this  may  for  example  be  realized  in  the 
manner  indicated  in  Figures  4  and  5.  In  Figure  4 
the  communication  between  the  pressure  pipe  9 
and  the  trough-shaped  means  2  of  the  water  sliding 
device  1  is  interrupted  by  means  of  a  shut-off  valve 
18,  via  which  the  water  displaced  by  the  pump  6  is 
returned  to  a  pit  19  accommodating  the  pump, 
whose  interior  functions  as  a  suction  pipe  7  or 
circulation  pipe  12  respectively. 

When  the  water  is  circulated  in  a  sufficiently 
large  amount  and  at  a  sufficiently  large  velocity 
after  the  pump  6  has  been  put  into  operation,  the 
valve  18  may  be  reset  from  the  position  shown  in 
Figure  4  to  the  position  shown  in  Figure  5,  in  which 
position  the  water  displaced  by  the  pump  will  start 
to  flow  through  the  trough-shaped  means  of  the 
water  sliding  device  1  in  the  direction  indicated  by 
the  arrow  A.  The  water  flowing  back  from  the  water 
sliding  device  1  will  be  returned  to  the  suction  pipe 
7  or  the  circulation  pipe  12  respectively,  as  in- 
dicated  by  means  of  the  arrows  B. 

It  will  be  apparent  that  also  with  this  embodi- 
ment  the  water  flow  in  the  trough-shaped  means  of 
the  water  sliding  device  can  be  started  in  a  similar 
manner  as  described  above  with  reference  to  Fig- 
ures  1  and  2. 

Figure  6  is  a  diagrammatical  perspective  view 
of  a  trough-shaped  means  20,  through  which  water 
is  displaced  during  operation,  in  the  direction  in- 
dicated  by  means  of  the  arrows  C,  which  trough- 
shaped  means  is  for  example  provided  with  a  rising 
(in  downstream  direction)  bottom  part  21,  a  down- 
wardly  sloping  (in  downstream  direction)  bottom 
part  22  contiguous  thereto  and  then,  contiguous  to 
said  bottom  part  22,  again  a  rising  (in  downstream 
direction)  bottom  part  23.  In  the  illustrated  embodi- 
ment  said  bottom  parts  are  thereby  bounded  at  the 
sides  by  side  walls  24  of  the  trough-shaped  means 
20. 

According  to  the  invention  means  are  provided 
for  removing  and/or  opening  the  side  walls  24 
completely  or  partly  when  starting  the  flow  through 
the  trough-shaped  means,  so  that  desired  amounts 
of  water  can  be  discharged  from  the  sides  of  the 
bottom  parts.  In  this  case  in  particular  water  is 
concerned  which  has  already  been  decelerated  to 
a  higher  degree  while  flowing  over  the  trough- 
shaped  means  20,  and  which  consequently  will 
have  a  correspondingly  low  velocity,  whilst  also 
part  of  the  water  may  be  discharged  from  the  main 

flow  less  slowed  down  by  friction. 
When  the  water,  some  time  after  the  device 

has  been  started  up,  has  at  least  substantially 
reached  the  aimed-at  velocity  that  is  usual  during 

5  normal  operation,  the  walls  24  may  be  returned  to 
the  normal  position,  in  which  they  at  least  substan- 
tially  close  the  trough-shaped  means  at  the  sides, 
as  a  result  of  which  an  unnecessary  flow-out  of 
water  from  the  sides  is  prevented,  which  has  an 

io  advantageous  effect  on  the  amount  of  water  re- 
quired  per  time  unit  for  normal  operation  of  the 
water  sliding  device,  and  thus  on  the  energy  con- 
sumption. 

One  possible  embodiment  of  such  a  device  is 
is  diagrammatically  shown  in  Figure  7. 

As  is  illustrated  in  Figure  7  the  bottom  25  of  a 
trough-shaped  means  is  for  example  disposed 
within  a  basin  26.  Hollow,  vertically  adjustable  walls 
27  are  disposed  near  the  sides  of  the  bottom  25, 

20  whereby  the  left-hand  part  of  Figure  7  shows  an 
adjustable  wall  27  in  its  highest  position  and  where- 
by  the  right-hand  part  of  Figure  7  shows  an  adjust- 
able  wall  27  in  its  lowest  position. 

As  is  furthermore  diagrammatically  indicated  in 
25  the  right-hand  part  of  Figure  7,  when  the  device  is 

started  up  the  water  will  tend  to  flow  slowlier  as  a 
result  of  the  friction  encountered  and  under  the 
influence  of  gravity,  in  particular  on  the  rising  (in 
downstream  direction)  bottom,  as  a  result  of  which 

30  the  water  layer  28  on  the  bottom  will  become 
thicker  and  thicker,  which  will  oppose  the  inflow  of 
additional  water  supplied  by  means  of  the  pumping 
plant.  By  putting  the  side  walls  27  in  their  lowest 
position,  as  shown  in  the  right-hand  part  of  Figure 

35  7,  the  water  can  readily  flow  out  at  the  sides  of  the 
trough-shaped  means,  as  indicated  by  means  of 
the  arrows  D,  as  a  result  of  which  the  undesirable 
increase  in  the  thickness  of  the  water  layer  on  the 
bottom  25  of  the  trough-shaped  means  can  be 

40  prevented.  The  water  flowing  out  may  be  supplied 
to  a  pump  30  through  a  pipe  29,  in  order  to  be 
resupplied  to  the  trough-shaped  means  or  be  used 
for  other  purposes. 

During  normal  operation  the  side  walls  27  will 
45  be  in  their  highest  position  shown  in  the  left-hand 

part  of  Figure  7. 
Since  the  water  is  decelerated  at  the  sides  of 

the  trough-shaped  means  thereby,  it  may  be  ad- 
vantageous  to  provide  a  few  outlet  openings,  as 

50  indicated  in  Figure  7,  through  which  openings  a 
small  amount  of  decelerated  water  may  flow  out  at 
the  sides  of  the  trough-shaped  means  during  op- 
eration,  as  indicated  by  means  of  the  arrows  E.  As 
is  furthermore  indicated  in  Figure  7,  the  water  layer 

55  31  will  be  less  thick  during  normal  operation  than 
at  the  time  of  the  start-up,  as  shown  in  the  right- 
hand  part  of  Figure  7. 

5 



9 EP  0  601  641  A1 10 

As  is  diagrammatically  indicated  in  Figure  8, 
variations  to  the  above-described  embodiment  are 
conceivable.  Thus  it  will  for  example  be  possible  to 
provide  fixed  upwardly  extending  walls  33  compris- 
ing  outlet  openings,  which  join  a  bottom  32  of  a 
trough-shaped  means,  through  which  walls  water 
may  be  discharged  as  indicated  by  means  of  the 
arrows  F  through  openings,  one  lying  above  the 
other,  whereby  at  least  the  uppermost  openings 
can  be  opened  and  closed  as  desired. 

In  addition  to  that  passages  may  be  provided 
for  discharging  water  slowed  down  by  the  bottom 
32,  through  which  passages  the  water  can  flow  out 
as  indicated  by  means  of  the  arrows  G.  Said  out- 
flow  of  water  can  be  stopped  by  closing  the  shut- 
off  valves  35  provided  in  the  discharge  pipes  34. 

Another  possibility  to  support  the  starting-up 
process  is  to  supply  pressurized  water,  through 
holes  provided  in  the  bottom  32  and  the  side  walls 
33,  in  downstream  direction  to  the  water  mass 
flowing  over  the  bottom  32  in  order  to  accelerate 
the  water  present  near  the  supply  openings,  in- 
stead  of  discharging  water  through  said  holes. 
When  the  water  flow  over  the  bottom  32  has  ac- 
quired  the  normal  velocity  suitable  for  use,  said 
supplying  of  pressurized  water  may  generally  be 
strongly  decreased  or  stopped  altogether. 

With  the  embodiment  diagrammatically  indi- 
cated  in  Figure  9  a  construction  has  been  opted 
for,  whereby  the  upper  ends  of  the  side  walls  37 
bounding  the  sides  of  a  bottom  36  of  the  trough 
shaped  means,  extend  above  the  bottom  36  over  a 
height  corresponding  with  the  usual  thickness  of 
the  water  layer  38  present  on  the  bottom  36  during 
normal  operation.  During  the  start-up  of  the  water 
sliding  device  the  thickness  of  the  water  layer  38 
will  generally  be  greater,  as  illustrated  in  the  right- 
hand  part  of  Figure  9,  whereby  the  excess  water 
can  flow  out  over  the  upper  edge  of  the  wall  37,  as 
will  be  apparent  from  the  right-hand  part  of  Figure 
9.  As  is  furthermore  indicated  in  Figure  9,  also  in 
this  embodiment  the  bottom  36  and  the  side  walls 
37  may  be  provided  with  holes  for  discharging 
water  and/or  supplying  pressurized  water. 

Figures  10-13  diagrammatically  show  another 
possible  embodiment  of  a  water  sliding  device,  in 
which  water  is  supplied  in  several  spaced-apart 
locations. 

As  is  apparent  in  particular  from  Figures  11 
and  12,  means  for  supplying  water  to  the  trough- 
shaped  means  39,  whose  design  corresponds  with 
that  of  the  means  shown  in  Figures  4  and  5,  are 
disposed  near  the  beginning  point  of  the  trough- 
shaped  means  39  of  the  water  sliding  device, 
which  is  shown  diagrammatically  in  this  Figure,  and 
accordingly  those  parts  in  Figures  9  and  10  that 
correspond  with  the  parts  shown  in  Figures  4  and  5 
have  been  given  the  same  reference  numerals  as 

in  Figures  4  and  5;  consequently  it  will  not  be 
necessary  to  describe  this  part  of  the  water  sliding 
device  shown  in  Figure  10  once  again. 

As  will  furthermore  be  apparent  from  Figures 
5  10-12,  several  spaced-apart  pits  40  are  disposed 

under  the  trough-shaped  means  39  in  this  embodi- 
ment,  in  which  pits  pumps  41  are  provided. 

Pressure  pipes  42  are  connected  to  the 
pumps,  which  pressure  pipes  are  in  communication 

io  with  one  or  more  nozzles,  which  preferably  extend 
across  the  width  of  the  trough-shaped  means,  so 
that  pressurized  water  may  be  added  in  the  in- 
tended  direction  of  flow  to  the  amount  of  water 
flowing  through  the  trough-shaped  means  39  in 

is  several  spaced-apart  locations  along  said  trough- 
shaped  means,  as  is  indicated  by  means  of  the 
arrows  G  in  Figure  13. 

As  is  furthermore  indicated  in  Figure  12  valves 
44,  which  are  adjustable  by  means  of  setting  cyl- 

20  inders  43,  are  provided  near  the  ends  of  the  pres- 
sure  pipes  42.  In  the  position  of  the  valves  44 
shown  in  Figure  1  1  the  nozzles  are  closed  and  the 
delivery  side  of  the  pump  is  in  open  communica- 
tion  with  the  suction  side.  In  the  position  of  the 

25  valves  44  shown  in  Figure  12  the  communication 
between  the  delivery  side  and  the  suction  side  of 
the  pump  is  interrupted  and  the  water  may  be 
discharged  by  the  pumps  41  via  the  nozzles. 

As  is  furthermore  indicated  in  Figures  11  and 
30  12,  the  water  may  be  supplied  to  the  pump  41 

through  a  supply  pipe  45  connected  to  the  pit  40. 
Said  water  may  for  example  come  from  collecting 
basins  46,  which  may  for  example  be  disposed 
near  the  end  of  the  trough-shaped  means  39. 

35  It  is  also  possible  to  provide  openings,  which 
can  preferably  be  closed,  in  the  bottom  and/or  the 
walls  of  the  trough-shaped  means  39  near  a  pit  40, 
so  that  a  water  layer,  which  has  been  decelerated 
on  the  bottom  and/or  the  walls  of  the  trough- 

40  shaped  means,  can  be  sucked  off  at  desired  loca- 
tions  on  the  trough-shaped  means,  if  desired,  as 
indicated  by  means  of  the  arrows  H  in  Figure  12, 
and  be  resupplied  under  pressure  to  the  water 
layer  by  means  of  the  pump  41  . 

45  It  will  be  apparent  that  such  an  arrangement, 
with  supply  locations  which  are  spaced  apart  in  the 
longitudinal  direction  of  the  trough-shaped  means, 
may  also  be  used  with  the  devices  known  from  the 
aforesaid  publications. 

50  The  embodiment  described  with  reference  to 
Figures  10  -  13  is  also  eminently  suitable  for  using 
a  trough-shaped  means  39  having  a  comparatively 
small  width  and  a  great  length.  Since  it  is  possible 
thereby  to  generate  an  effective  flow  in  upstream 

55  direction  along  the  entire  length,  the  device  may 
also  be  used  for  propelling  the  water  slider  up- 
wards  along  the  rising  (in  downstream  direction) 
bottom  of  the  trough-shaped  means.  Furthermore  a 
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construction  of  this  type  lends  itself  particularly 
well  for  more  complicated  configurations  of  the 
trough-shaped  means.  The  trough-shaped  means 
may  thereby  be  provided  with  a  covering  47  (Fig- 
ure  13),  if  desired. 

By  using  an  embodiment  of  this  type,  in  par- 
ticular  including  a  possibility  to  supply  pressurized 
water  to  the  water  sliding  device  in  several  loca- 
tions,  elongated  embodiments  of  the  water  sliding 
device  may  be  effected  and/or  steeper  inclinations 
and/or  more  complicated  shapes  may  be  used, 
which  may  add  considerably  to  the  attractiveness 
of  the  device. 

Of  course  also  combinations  of  the  various 
embodiments  described  in  the  present  application, 
for  example  comprising  slides,  rivers  or  the  like  are 
conceivable. 

Thus  Figure  14  shows  a  water  sliding  device, 
wherein  the  water  sliding  surface  is  at  least  sub- 
stantially  round,  seen  in  plan  view.  The  bottom  48, 
on  which  the  water  sliding  surface  is  formed,  pref- 
erably  slopes  slightly  upwards  towards  the  outside 
from  an  opening  49  located  near  the  centre  of  the 
bottom,  as  will  be  apparent  from  Figure  15. 

As  is  diagrammatically  indicated  in  Figure  14, 
regularly  spaced-apart  nozzles  48  will  thereby  be 
provided  on  the  surface  48,  from  which  nozzles 
pressurized  water  will  be  supplied  over  the  surface 
48,  as  is  indicated  by  means  of  the  arrows  K. 

Part  of  the  water  will  flow  from  the  bottom  8 
along  the  outer  and  inner  boundary  walls,  as  in- 
dicated  by  the  arrows  L  and  M,  and  be  resupplied 
to  a  pump  51,  by  means  of  which  the  water  is 
pressed  towards  the  nozzles  50.  A  device  of  this 
type  may  efficiently  be  designed  to  have  a  water 
depth  of  less  than  a  few  decimetres  and  a  mini- 
mum  water  depth  of  more  than  a  few  centrimetres. 
The  energy  consumption  of  such  a  device  will  be 
comparatively  limited,  whilst  the  device  is  particu- 
larly  suitable  for  non-swimmers  and/or  for  less  ex- 
perienced  water  sliders. 

The  return  duct  52  located  at  the  outside  of  the 
device,  through  which  water  flowing  out  along  the 
outer  edge  of  the  bottom  48  is  returned  to  the 
pump  51  ,  may  be  closed  by  a  grid  53  or  the  like  at 
the  upper  side,  as  indicated  in  Figure  15.  Another 
possibility  is  to  design  the  duct  54  intended  for 
returning  water,  which  is  located  at  the  outside  of 
the  bottom  48  (Figure  16),  as  an  open  duct,  in 
which  a  certain  amount  of  flow  in  circumferential 
direction  will  still  be  present  during  operation, 
which  duct  may  for  example  be  used  for  swimming 
or  for  floating  on  boards,  tyres  or  the  like. 

Preferably  the  passage  through  the  opening  49 
located  in  the  centre  of  the  bottom  48  can  be 
closed  to  a  larger  or  smaller  degree,  for  example 
by  means  of  the  vertically  adjustable  closing 
means  55,  so  that  large  amounts  of  water  can  flow 

out  via  the  centrel  opening  49  when  the  device  is 
started  up,  in  order  to  prevent  that  decelerated  or 
stationary  water  will  interfering  with  the  starting  of 
the  desired  flow  over  the  bottom  48,  whilst  said 

5  discharge  via  the  opening  49  may  be  strongly 
reduced  or  interrupted  once  the  water  circulates 
over  the  bottom  48  at  the  desired  velocity  and  in 
the  desired  amount. 

Figures  17-19  shows  variants  of  the  construc- 
io  tions  illustrated  in  Figures  14  -  16.  Corresponding 

parts  have  thereby  been  given  the  same  reference 
numerals  in  the  various  Figures. 

As  a  comparison  between  Figure  14  and  Figure 
17  will  show,  the  essential  difference  between  the 

is  two  embodiments  is  that  in  the  embodiment  ac- 
cording  to  Figure  17  the  bottom  48  is  not  circular, 
but  more  in  the  shape  of  an  elongated  closed 
curve,  over  which  a  circulating  flow  can  be  gen- 
erated,  likewise  by  means  of  nozzles  50. 

20  As  is  apparent  from  Figures  18  and  19  thereby, 
the  upper  surface  of  the  bottom  48  may  slope 
towards  the  outside  or  be  horizontal,  whereby  pos- 
sibly  the  sloping  parts  may  be  alternated  with  hori- 
zontal  parts. 

25  Furthermore  it  is  not  necessary  for  the  nozzles 
50  to  be  rectilinear,  they  may  also  be  bent  or 
curved,  so  as  to  generate  a  desired  optimum  flow 
pattern  of  the  water  being  displaced  over  the  floor 
48. 

30  Figure  20  shows  an  embodiment  of  a  water 
sliding  device  which  has  a  dish-shaped  bottom  56, 
as  do  the  water  sliding  devices  described  with 
reference  to  Figures  14  -  19.  In  this  embodiment 
water  is  supplied  to  the  dish-shaped  bottom  56 

35  from  a  water  sliding  device  57  of  for  example  the 
construction  described  above  with  reference  to  Fig- 
ures  1-13.  Instead  of  a  water  sliding  device  57  it 
is  also  possible  to  use  a  water  duct  for  the  supply 
of  water  via  which  said  water  is  supplied  at  a 

40  velocity  which  is  considerably  greater  than  the  ba- 
sic  wave  velocity  or  critical  velocity  and  also  great- 
er  than  the  velocity  of  the  water  being  displaced 
over  the  bottom  56  in  a  more  or  less  circular  path. 

The  water  flowing  on  the  bottom  56  will  be 
45  accelerated  by  the  water  thus  flowing  from  the 

device  57  onto  the  dish-shaped  means  56  at  a 
comparatively  great  velocity,  whilst  water  will  be 
discharged  along  the  edges  of  the  bottom  56  in  a 
similar  manner  as  described  above. 

50  Preferably  the  bottom  56  will  be  dish-shaped 
again,  more  or  less  having  the  shape  of  a  spiral 
casing,  when  seen  in  plan  view. 

The  height  of  the  edge  bounding  the  dish- 
shaped  bottom  56  at  the  outer  side  may  gradually 

55  decrease  in  the  direction  of  flow,  so  that  water 
having  a  lower  kinetic  energy  can  be  evenly  dis- 
charged  over  the  edge. 
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By  designing  the  bottom  56  in  the  shape  of  a 
spiral  casing  it  is  effected  that  the  water  sliders 
arriving  from  the  device  57  at  a  comparatively  high 
velocity  will  initially  move  along  the  outer  side  of 
the  bottom  56,  whilst  the  water  sliders  already 
present  on  the  bottom  56  will  be  closer  to  the 
centre  of  the  bottom,  as  a  result  of  which  collisions 
will  be  avoided. 

Also  in  this  embodiment  an  outlet  opening  59 
having  an  adjustable  passage  may  be  provided 
near  the  centre  of  the  bottom  56,  in  a  similar 
manner  as  in  the  embodiments  described  with  ref- 
erence  to  Figures  14  -  19. 

In  order  to  improve  the  ratio  between  the  useful 
water  sliding  area  and  the  energy  consumption  for 
displacing  the  water,  for  driving  the  device,  there- 
fore,  the  rising  (in  downstream  direction)  surface  of 
the  water  sliding  device  may  for  example  be 
widened  more  or  less  gradually,  from  a  width  b  to 
a  width  b'  greater  than  b.  When  in  a  construction  of 
this  kind  the  water  is  slowed  down  as  a  result  of 
the  conversion  of  kinetic  energy  into  potential  en- 
ergy  and/or  as  a  result  of  friction  loss,  the  increase 
in  the  thickness  of  the  water  layer  caused  by  the 
lower  average  velocity  will  be  less  than  is  the  case 
when  the  width  of  the  water  sliding  surface  of  the 
water  sliding  device  is  constant.  The  widening  of 
the  water  flow  in  downstream  direction  can  be 
promoted  by  making  the  bottom  slightly  convex 
and/or  by  an  adapted  nozzle,  from  which  the  ex- 
iting  water  already  fans  out. 

As  is  diagrammatically  indicated  in  Figure  22 
the  thickness  of  the  water  layer  will  gradually  in- 
crease,  for  example  with  a  constant  width  of  the 
water  sliding  device,  as  is  indicated  by  means  of 
the  line  60  in  Figure  22,  whilst  in  case  of  a  gradual 
widening  the  thickness  of  the  water  layer  may  be 
kept  more  or  less  constant,  as  is  indicated  by 
means  of  the  dotted  line  61  in  Figure  22.  As  a 
result  of  this  the  possible  occurrence  of  a  hydraulic 
jump  may  be  moved  further  downstream,  whilst  in 
case  of  a  gradual  widening  of  the  water  sliding 
device  in  downstream  direction  it  is  still  possible  to 
maintain  a  water  layer  which  is  sufficiently  thick  for 
water  sliding. 

A  further  possibility  for  achieving  an  improve- 
ment  with  regard  to  the  amount  of  energy  required 
for  circulating  the  water  is  diagrammatically  illus- 
trated  in  Figure  23. 

As  is  indicated  in  this  Figure,  the  water  sliding 
device  may  be  constructed  in  such  a  manner,  that 
a  downwardly  sloping  (in  downward  direction)  part 
63  joins  the  rising  (in  downward  direction)  part  62 
of  the  water  sliding  device  at  a  location  such  that 
the  water  flowing  through  the  water  sliding  device 
still  has  a  supercritical  velocity  near  the  transition 
from  the  rising  to  the  downwardly  sloping  part. 

As  a  result  of  the  movement  over  the  downwar- 
dly  sloping  (in  downstream  direction)  part  63  the 
water  velocity  will  even  be  increased.  Preferably  a 
part  64  having  a  steeper  inclination  joins  the  end  of 

5  the  downwardly  sloping  part  63,  whilst  said  part  64 
at  its  other  end  joins  an  at  least  substantially  hori- 
zontal  part  65.  As  a  result  of  this  construction  of 
the  device  it  will  be  possible  to  realize  a  hydraulic 
jump  with  a  whirling  flow  at  the  transition  from  the 

io  sloping  part  64  to  the  horizontal  part  65  without 
making  use  of  any  further  auxiliary  means,  as  is 
indicated  by  arrows  in  Figure  23,  whereby  water 
sliding  is  also  possible  near  said  hydraulic  jump. 

Other  measures,  such  as  a  sudden  narrowing 
is  of  the  trough-shaped  means,  through  which  the 

water  flows  and/or  the  provision  of  nozzles  for 
supplying  pressurized  water  may  be  used  as  well, 
both  in  order  to  start  the  hydraulic  jump  and  to 
influence  the  shape  of  the  hydraulic  jump. 

20  Preferably  the  velocity  of  the  supercritical  wa- 
ter  is  higher  than  4  m/s,  whilst  the  Froude  number 
must  be  higher  than  2.5,  preferably  higher  than  4.5 
but  lower  than  9,  so  that  a  hydraulic  jump  which 
has  good  water  sliding  characteristics  can  be  re- 

25  alized. 
Due  to  the  steeply  inclined  bottom  64,  which 

may  slope  down  discontinuously,  it  is  possible  to 
realize  a  sufficiently  high  hydraulic  jump  which  is 
not  unduly  long. 

30  With  a  Froude  number  Fr  =  4.5  and  a  bottom 
inclination  tg  >  0.2,  for  example,  it  is  possible  to 
obtain  a  water  level  after  the  jump  which  is  at  least 
ten  times  the  level  before  the  jump  and  a  length  of 
about  forty  times  the  water  level  before  the  jump; 

35  in  the  accompanying  Figure,  with  Fr  =  4.5,  h'  is 
more  than  10  h  and  I  is  about  40  h. 

With  a  water  sliding  device  according  to  the 
invention  it  is  also  possible  to  use  a  downwardly 
sloping  (in  the  direction  of  flow  P)  trough-shaped 

40  means  66,  as  is  diagrammatically  indicated  in  the 
accompanying  Figure  24. 

Said  trough-shaped  means  of  rectangular  sec- 
tion  is  provided  with  very  smooth  upright  walls  and 
a  bottom,  and  during  operation  care  is  taken  that 

45  the  Froude  number  is  at  least  1.5.  So-called  roller 
waves,  which  are  of  the  running  type,  may  be 
generated  in  the  trough-shaped  duct  66  thereby. 
This  creates  an  effect  similar  to  waves  occurring  at 
sea,  which  makes  the  device  very  attractive  to 

50  skilled  sliders. 
With  such  a  downwardly  sloping  (in  down- 

stream  direction)  duct  the  starting  problems  in- 
volved  in  starting  the  water  flow  are  negligible, 
since  an  advantageous  flow  can  be  generated  at 

55  once  while  comparatively  little  energy  is  con- 
sumed.  In  addition  to  this  a  duct  of  this  type  may 
readily  be  given  forms  deviating  from  the  rectilinear 
form  diagrammatically  illustrated  in  Figure  24.  Fur- 
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thermore  the  duct  may  efficiently  be  connected 
with  its  lower  end  to  a  rising  (in  downstream  direc- 
tion)  bottom,  as  described  with  reference  to  the 
preceding  embodiments. 

In  order  to  accelerate  the  wave-forming  pro- 
cess  resonance-generating  means  may  for  exam- 
ple  be  provided,  such  as  water  supply  nozzles 
and/or  water  discharge  nozzles  opening  and  clos- 
ing  during  operation  and/or  moving  boundary  walls 
and/or  chambers,  which  may  be  changed  locally  by 
means  of  pressurized  air,  etc. 

The  thinner  the  water  layer  to  be  used,  the  less 
the  amount  of  energy  that  is  required  for  displacing 
the  water  through  the  device,  of  course.  The  depth 
of  the  water  is  partly  dependent  on  the  design  of 
the  sliding  means  used  by  the  water  slider.  In 
addition  to  that  it  is  important  to  keep  the  length  of 
the  sliding  means  within  bounds,  in  order  to  make 
it  possible  to  admit  as  many  sliders  to  a  certain 
area  as  possible.  Increasing  the  width  while  de- 
creasing  the  length  is  generally  not  disadvanta- 
geous  thereby,  so  that  the  total  area  of  the  sliding 
means  may  remain  approximately  equal. 

An  advantageous  embodiment  of  a  sliding 
means  in  the  shape  of  a  sliding  board  is  shown  in 
the  accompanying  Figures  25  and  26.  As  is  shown 
in  these  Figures  the  water  sliding  means  is  in  the 
shape  of  a  short  board  68,  which  is  slightly  curved 
in  longitudinal  direction.  A  few  small  plates  or  fins 
69  extending  parallel  to  each  other  are  provided 
under  the  board,  which  fins  may  for  example  be 
made  of  a  soft  plastic  material,  such  as  polyethyl- 
ene,  rubber  or  the  like. 

As  is  apparent  from  Figure  26  thereby,  said 
fins  69  preferably  extend  between  approximately 
the  lowest  point  of  the  curved  surface  of  the  board 
68  and  the  rear  side  of  the  board. 

The  following  board  dimensions  are  quite  suit- 
able: 

I  =  0.75  -  1.5  m, 
b  =  0.4  -  0.75  m, 
h  =  0.03  -  0.1  m. 
The  number  of  fins  or  profile  parts  69  may  for 

example  range  from  1-10,   partly  dependent  on 
the  strength  of  the  material  used. 

The  longitudinal  and  transverse  stability  of  a 
board  of  the  above-described  type  is  satisfactory, 
in  spite  of  its  compact  construction  and  relatively 
small  height,  as  a  result  of  which  the  board  can 
also  be  successfully  used  in  shallow  water. 

Claims 

1.  A  method  for  starting  up  a  device  intended  for 
practising  water  sliding  sports,  whereby  water 
is  displaced  over  a  rising  (in  downstream  di- 
rection)  bottom  at  a  generally  supercritical  ve- 
locity  by  means  of  a  pumping  plant  during 

normal  use,  which  pumping  plant  supplies  wa- 
ter  in  downstream  direction  to  said  rising  (in 
downstream  direction)  bottom  through  at  least 
one  nozzle  during  normal  operation,  character- 

5  ized  in  that  said  nozzle(s)  is  (are)  initially  kept 
closed  when  the  pumping  plant  is  started  up, 
and  the  required  velocity  is  imparted  to  the 
water  by  means  of  said  pumping  plant  in  a 
circulation  circuit,  whereupon  said  nozzle(s)  is 

io  (are)  opened  and  the  flow  in  the  circulation 
circuit  is  interrupted. 

2.  A  method  according  to  claim  1,  characterized 
in  that  the  required  velocity  is  imparted  to  the 

is  water  by  means  of  said  pumping  plant  in  a 
closed  circulation  circuit. 

3.  A  method  according  to  claim  1,  characterized 
in  that  the  required  velocity  is  imparted  to  the 

20  water  by  means  of  said  pumping  plant  in  a 
circulation  circuit,  to  which  a  water  outlet  of  the 
device  intended  for  practising  water  sliding 
sports  is  connected  via  an  injector. 

25  4.  A  method  according  to  claim  1,  characterized 
in  that  a  circulation  pipe  is  in  open  commu- 
nication  with  a  suction  pipe  of  said  pumping 
plant  and  with  a  discharge  pipe  of  the  device 
intended  for  practising  water  sliding  sports. 

30 
5.  A  method  according  to  any  one  of  the  preced- 

ing  claims,  characterized  in  that  for  the  start- 
up,  in  addition  to  the  pump(s)  which  is  (are) 
used  during  normal  operation  for  maintaining 

35  the  intended  flow,  (a)  further  pump  (s)  is  (are) 
connected  and/or  the  speed  of  the  pumping 
plant  is  increased  to  start  the  water  flow  aimed 
at. 

40  6.  A  device  suitable  for  carrying  out  the  method 
according  to  any  one  of  the  preceding  claims, 
characterized  in  that  said  device  is  provided 
with  a  pumping  plant  including  a  suction  pipe 
and  a  pressure  pipe,  whereby  a  circulation 

45  pipe  is  provided  between  said  pressure  pipe 
and  said  suction  pipe  and  a  shut-off  valve  is 
disposed  between  said  pressure  pipe  and  said 
circulation  pipe,  whilst  furthermore  a  shut-off 
valve  is  provided  between  said  pressure  pipe 

50  and  the  nozzle(s)  through  which  water  is  sup- 
plied  to  the  device  intended  for  practising  wa- 
ter  sliding  sports. 

7.  A  device  according  to  claim  6,  characterized  in 
55  that  a  shut-off  valve  is  provided  between  said 

suction  pipe  and  a  discharge  pipe  of  the  de- 
vice  intended  for  practising  water  sliding 
sports. 

9 
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8.  A  device  according  to  claim  6,  characterized  in 
that  said  circulation  pipe  is  connected  to  said 
suction  pipe  via  an  injector,  whilst  furthermore 
a  discharge  pipe  of  a  device  for  practising 
water  sliding  sports  is  connected  to  said  injec- 
tor. 

9.  A  device  according  to  claim  6,  characterized  in 
that  the  shut-off  valves  provided  between  said 
circulation  pipe  and  said  nozzle(s)  are  com- 
bined  in  a  single  shut-off  valve,  which  in  a  first 
position  interrupts  the  supply  of  water  from  the 
pump  to  the  nozzles  and  bypasses  the  water 
displaced  by  the  pumping  plant  to  the  circula- 
tion  pipe,  whilst  in  a  second  position  said  valve 
effects  an  open  communication  between  the 
pump  and  the  nozzles,  thereby  shutting  off  the 
discharge  to  the  circulation  pipe. 

10.  A  method  for  operating  a  water  sliding  device 
which  is  provided  with  a  rising  (in  downstream 
direction)  bottom,  over  which  water  is  dis- 
placed  at  a  generally  supercritical  velocity  by 
means  of  a  pumping  plant  during  normal  use, 
characterized  in  that  water  is  discharged  side- 
ways  from  the  water  flow  over  the  bottom 
when  a  flow  is  started,  whilst  said  discharge  of 
water  is  reduced  or  stopped  when  the  desired 
flow  velocity  of  the  water  is  reached. 

11.  A  method  according  to  claim  10,  characterized 
in  that  water  is  discharged  from  the  flow  of 
water  over  the  bottom  at  desired  locations  near 
said  bottom  and/or  said  walls. 

12.  A  water  sliding  device  which  is  provided  with  a 
rising  (in  downstream  direction)  bottom,  over 
which  water  is  displaced  at  a  generally  super- 
critical  velocity  by  means  of  a  pumping  plant 
during  normal  operation,  characterized  in  that 
upright  walls  are  provided  along  the  sides  of 
the  bottom,  said  walls  being  provided  with 
means  for  regulating  the  level  of  the  water  on 
the  bottom. 

13.  A  water  sliding  device  according  to  claim  12, 
characterized  in  that  said  walls  are  vertically 
adjustable. 

14.  A  water  sliding  device  according  to  claim  13, 
characterized  in  that  said  walls  are  adjustable 
to  a  position,  in  which  the  upper  ends  of  said 
walls  are  located  at  substantially  the  same 
level  as  the  bottom. 

15.  A  water  sliding  device  according  to  any  one  of 
the  claims  12  -  14,  characterized  in  that  in  a 
highest  position  of  the  walls  the  upper  edges 

of  the  walls  are  located  at  substantially  the 
same  level  as  the  desired  upper  level  of  the 
water  surface. 

5  16.  A  water  sliding  device  according  to  any  one  of 
the  preceding  claims  12-15,  characterized  in 
that  outlet  openings,  one  lying  above  the  other, 
are  provided  in  said  walls. 

70  17.  A  water  sliding  device  according  to  claim  16, 
characterized  in  that  at  least  the  uppermost 
openings  provided  in  the  walls  can  be  closed. 

18.  A  water  sliding  device  according  to  any  one  of 
75  the  preceding  claims,  characterized  in  that  out- 

let  openings  for  discharging  water  are  provided 
in  said  bottom  and/or  said  walls  that  may  be 
present. 

20  19.  A  method  for  operating  a  water  sliding  device 
which  is  provided  with  a  rising  (in  downstream 
direction)  bottom,  over  which  water  is  dis- 
placed  at  a  generally  supercritical  velocity  by 
means  of  a  pumping  plant  during  normal  op- 

25  eration,  characterized  in  that,  at  least  when 
starting  the  flow  of  the  water  over  the  rising  (in 
downstream  direction)  bottom,  additional  pres- 
surized  water  is  supplied  in  downstream  direc- 
tion  to  the  water  flow  in  a  position  spaced  from 

30  the  lowest  point  of  the  bottom. 

20.  A  method  according  to  claim  19,  characterized 
in  that  said  additional  water  is  supplied  under 
pressure  via  the  passages  provided  in  the  side 

35  walls  bounding  the  water  flow. 

21.  A  method  according  to  claim  19  or  20,  char- 
acterized  in  that  additional  water  is  supplied 
under  pressure  via  passages  provided  in  said 

40  bottom. 

22.  A  water  sliding  device  provided  with  a  bottom, 
over  which  water  is  displaced  at  a  generally 
supercritical  velocity  by  means  of  a  pumping 

45  plant  during  normal  operation,  characterized  in 
that  at  several  spaced-apart  locations,  seen  in 
the  direction  of  displacement  of  the  water  dur- 
ing  normal  operation,  means  are  provided  by 
which  pressurized  water  can  be  supplied  to  the 

50  water  flow  in  downstream  direction. 

23.  A  water  sliding  device  provided  with  a  bottom, 
over  which  water  is  displaced  at  a  generally 
supercritical  velocity  by  means  of  a  pumping 

55  plant  during  normal  operation,  characterized  in 
that  the  bottom  is  more  or  less  in  the  shape  of 
a  closed  loop  or  circle  and  that  means  for 
supplying  pressurized  water  are  provided  in 

10 
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spaced-apart  locations  on  the  bottom. 

24.  A  water  sliding  device  according  to  claim  23, 
characterized  in  that  the  bottom  of  the  water 
sliding  device  is  generally  dish-shaped,  seen  5 
in  sectional  view. 

25.  A  water  sliding  device  provided  with  a  bottom, 
over  which  water  is  displaced  at  a  generally 
supercritical  velocity  during  normal  operation,  ic 
characterized  in  that  a  further  water  sliding 
device  or  a  water  duct,  in  which  water  can  be 
displaced  at  a  supercritical  velocity,  is  con- 
nected  to  said  water  sliding  device  with  a  view 
to  supplying  water.  is 

profiles  being  made  of  a  slightly  flexible  ma- 
terial  and  having  a  maximum  height  of  ±  10 
cm. 

34.  A  sliding  board  according  to  claim  33,  char- 
acterized  in  that  the  length  of  said  sliding 
board  varies  between  ±  75  cm  and  ±  150  cm 
and  that  the  width  of  said  sliding  board  varies 
between  ±  40  cm  and  ±  75  cm. 

10 
35.  A  sliding  board  according  to  claim  33  or  34, 

characterized  in  that  said  profiles  extend  ap- 
proximately  along  half  the  length  of  the  sliding 
board. 

26.  A  water  sliding  device  according  to  claim  25, 
characterized  in  that  the  bottom  is  in  the  shape 
of  a  spiral  casing. 

20 
27.  A  water  sliding  device  according  to  23  -  26, 

characterized  in  that  the  bottom  is  surrounded 
by  a  gutter  for  discharging  water  flowing  over 
the  upper  edge  of  the  bottom. 

25 
28.  A  water  sliding  device  provided  with  a  bottom, 

over  which  water  is  displaced  at  a  generally 
supercritical  velocity  by  means  of  a  pumping 
plant  during  normal  operation,  characterized  in 
that  said  bottom  slopes  down  in  downstream  30 
direction  and  that  the  construction  of  the  de- 
vice  is  such  that  running  roller  waves  are  pro- 
duced  during  the  flow  over  the  bottom. 

29.  A  water  sliding  device  according  to  claim  28,  35 
characterized  in  that  said  device  is  provided 
with  means  for  generating  running  and/or 
standing  waves. 

30.  A  water  sliding  device  according  to  any  one  of  40 
the  preceding  claims,  characterized  in  that  the 
width  of  the  rising  (in  downstream  direction) 
surface  over  which  the  water  flows  increases  in 
downstream  direction. 

45 
31.  A  water  sliding  device  according  to  claim  30, 

characterized  in  that  the  bottom  is  slightly  con- 
vex. 

32.  A  water  sliding  device  according  to  claim  30,  50 
characterized  in  that  the  nozzle  supplies  the 
water  to  the  surface  in  a  fanning-out  manner. 

33.  A  sliding  board  for  practising  water  sliding 
sports,  characterized  in  that  said  sliding  board  55 
is  at  its  bottom  side  provided  with  profiles 
extending  in  the  longitudinal  direction  of  the 
sliding  board  in  side-by-side  relationship,  said 

11 
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