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@  Surf  pool  gate  valve. 

@  A  valve  for  a  surf  pool  having  a  frame  of  generally  hori- 
zontal  and  vertical  members,  a  leg  pivotally  attached  to  the 
higher  horizontal  member,  a  foot  at  the  end  of  the  leg  for 
opening  and  closing  the  valve  and  an  actuator  mounted  on  the 
lower  horizontal  member  for  pivoting  the  leg.  The  foot  may 
include  oblique  surfaces  for  reducing  its  drag  and  for  enhanc- 
ing  the  seal  between  the  foot  and  a  valve  throat  in  response  to 
hydrostatic  pressure  on  the  foot. 

3  J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

ACTORUM  AG 

57 A  valve  for  a  surf  pool  having  a  frame  of  generally  hori- 
zontal  and  vertical  members,  a  leg  pivotally  attached  to  the 
higher  horizontal  member,  a  foot  at  the  end  of  the  leg  for 
opening  and  closing  the  valve  and  an  actuator  mounted  on  the 
ower  horizontal  member  for  pivoting  the  leg.  The  foot  may 
nclude  oblique  surfaces  for  reducing  its  drag  and  for  enhanc- 
ng  the  seal  between  the  foot  and  a  valve  throat  in  response  to 
hydrostatic  pressure  on  the  foot. 



B A C K G R O U N D  

The  present  invention  relates  to  surf  pools  and  par t icular ly   t o  

valves  used  in  surf  pools  for  rapidly  releasing  relat ively  large  quanti t ies   of  

water  to  create   sur f .  

Pools  of  water  in  which  waves  forming  surf  may  be  created  a r e  

known.  Various  methods  of  creat ing  surf  have  been  devised  yielding 

differing  results.   For  example,  in  U.S.  Pa tent   No.  2,056,855  to  H e r z  

apparatus   for  making  surf  is  disclosed.  There,  a  water  chamber   is  d isposed 

at  a  deep  end  of  a  pool  and  is  in  communica t ion   below  the  water  s u r f a c e  

with  the  water  in  the  pool.  Air  is  a l t e rna te ly   and  repe t i t ive ly   e x t r a c t e d  

from,  and  blown  into,  the  chamber  creat ing  waves  in  the  pool  as  w a t e r  

passes  through  the  opening  between  the  chamber  and  pool,  first  in  one 

direction,   then  in  the  other.  U.S.  Patent   No.  3,473,334  to  Dexter  d isc loses  

another  appara tus   for  creat ing  waves  and  surf  in  a  pool.  The  patent   t o  

Dexter  shows  a  reservoir  at  the  deep  end  of  a  pool  that  may  be  in 

communica t ion   below  the  water  surface  with  the  water  in  the  pool.  A  l a r g e  

gate  may  be  rapidly  opened  or  closed  to  create   or  cut  off,  respect ively ,   t h e  

communica t ion   between  the  reservoir   and  the  pool.  When  the  gate  is  c losed ,  

water  is  pumped  into  the  reservoir  to  a  level  above  that  of  the  water  in  t h e  

pool.  Upon  the  opening  of  the  gate,  water  flows  downward  in  the  r e s e r v o i r  

and  upward  into  the  pool  creat ing  a  wave.  The  gate  is  then  closed  and  t h e  

process  r e p e a t e d .  

Other  types  of  equipment  are  used  to  make  d i f ferent   types  of  

waves  in  swimming  pools.  For  example,  see  U.S.  Patents   3,629,877  t o  

Schuster   et  al.  and  4,276,661  to  Baker.  These  other  types  of  wave  making 

equipment   general ly  do  not  use  valves  as  Dexter  does .  

Although  the  Dexter  disclosure  permits   cons t ruc t ion   of  a p p a r a -  
tus  producing  waves  of  sufficient   height  for  surfing,  the  valve  he  discloses,  a 

gate  that  is  rapidly  raised  and  lowered  by  hydraulic  means,  was  not  

successful .   Various  other  construct ions   of  valves  that  will  quickly  r e l e a s e  

large  quant i t ies   of  water  to  produce  a  surfing  wave  have  been  a t t empted .   In 



one  such  cons t ruc t ion   a  gate  like  Dexter 's  is  fixed  to  a  generally  ho r i zon ta l  

arm  that  is  pivoted  on  the  end  opposite  the  gate.  A  hydraulic  cylinder  is 

a t tached  to  the  arm  and  hung  from  the  ceiling  of  the  reservoir .   To  open  t h e  

gate,  the  arm  is  l ifted  by  the  hydraulic  cylinder.  The  large  forces  needed  to  

rapidly  opera te   this  valve  resul t   in  damage  to  the  reservoir   ceiling.  In 

another  similar  const ruct ion,   the  hydraulic  ac tua tor   is  connected   to  the  a r m  

and  mounted  on  the  floor  of  the  reservoir .   While  this  a r r angemen t   does 

operate  the  gate  sa t i s fac tor i ly ,   it  creates   other  problems.  The  hydraul ic  

cylinder  is  always  submerged  and  therefore   subjected  to  the  ch lo r ina t ed  

water  of  the  pool.  The  fluid  in  the  hydraulic  cylinder  can  leak,  c o n t a m i -  

nating  the  pool  water.   Any  main tenance   work  to  be  per formed  on  t he  

hydraulic  ac tua to r   must  be  per formed  underwater   or  the  pool  must  be  

drained.  Since  the  typical  surf  pool  contains  several   million  gallons  o f  

water,  draining  and  refilling  the  pool  is  exceedingly  expensive  and  t i m e  

consuming.  Both  of  these  valve  cons t ruc t ions   require  the  lifting  of  t h e  

entire  weight  of  the  valve  by  the  cylinder.  Therefore   only  a  hydraul ic  

cylinder  is  suff ic ient ly   powerful  to  open  these  va lves .  

SUMMARY  OF  THE  INVENTION 

In  the  present   invention  a  gate  valve  for  surf  pools  is  dev ised  

that  allows  rapid  opening  for  quick  discharge  of  large  volumes  of  w a t e r .  

The  inventive  valve  may  be  operated  by  a  pneumat ic   ac tua to r   so  t h a t  

con tamina t ion   of  the  pool  water  may  be  avoided.  Moreover,  the  a c t u a t o r  

may  be  serviced  above  water   without  draining  the  pool.  The  inventive  valve  

has  a  coated  steel  frame  that  may  be  set  in  a  chamber  in  a  reservoir   or  a 

surf  pool.  A  foot  is  mounted  on  legs  that  pivotally  depend  from  the  upper  

part  of  the  frame.   The  frame  includes  a  horizontal   support  for  an  a c t u a t o r  

to  pivot  the  legs  and  foot  to  open  the  valve.  The  moving  valve  parts  may  be 

l ightweight   and  the  foot  is  s t reaml ined   to  reduce  the  res is tance  to  i t s  

movement   through  the  water.   As  a  result,  the  ac tua tor   may  be  pneuma t i c ,  

avoiding  the  possibility  of  hydraulic  oil  con tamina t ion   of  pool  water.  The 

ac tua tor   is  placed  on  the  frame  at  a  level  above  the  quiescent   level  of  the  

pool  water,   pe rmi t t ing   servicing  of  the  ac tua tor   without  draining  the  pool. 

The  valve  may  also  include  a  throat  assembly  for  set t ing  directly  on  t h e  



chamber  floor.  The  foot  engages  that  throat  assembly  and  compresses  a  

gasket  to  establish  a  l iquid-t ight   seal.  The  foot  and  throat  are  shaped  so 

that  the  pressure  of  water  above  the  foot  enhances  the  quality  of  the  s e a l  

between  the  foot  and  throat   a s s e m b l y .  

BRIEF  DESCRIPTION  OF THE  DRAWINGS 

FIGURE  1  is  a  schemat ic   sect ional   side  view  of  an  e m b o d i m e n t  

of  the  invention  installed  in  a  surf  pool .  

FIGURE  2  is  a  rear  view  of  an  embodiment   of  a  gate  va lve  

according  to  the  i nven t ion .  

FIGURE  3  is  a  side  view,  taken  along  section  line  AA,  of  an  

embodiment   of  a  surf  valve  according  to  the  invent ion .  

FIGURE  4  is  a  pe r spec t ive   view  of  a  portion  of  a  throat  a s s e m b l y  

in  a  valve  according  to  an  embodiment   of  the  inven t ion .  

DETAILED  DESCRIPTION  OF  PREFERRED  EMBODIMENT 

In  all  the  figures,  like  e lements   are  given  the  same  r e f e r e n c e  

numerals.   In  Figure  1  an  embodiment   of  a  gate  valve  1  according  to  t h e  

invention  is  s chemat ica l ly   shown  in  side  view.  The  valve  is  placed  within  a  

chamber  3  having  a  front  wall  5  facing  the  surf  pool  and  an  opposing  r e a r  

wall  7.  Chamber  3,  which  is  made  of  concre te   or  like  material ,   has  s ide  

walls  that  have  been  removed  from  the  figure  for  clarity.  The  side  suppor t s  

that  form  part  of  valve  1  are  also  not  shown  in  Figure  1.  Chamber  3  has  a n  

opening  9  in  its  bottom  wall  11  which  is  closed  by  the  foot  13  of  valve  1.  In 

the  closed  position  of  the  valve,  foot  13  rests  on  a  throat  having  front  and  

rear  e lements   15  and  16,  respec t ive ly .   The  throat  also  has  side  elements  n o t  

shown  in  Figure  1  and  fits  around  and  over  the  periphery  of  opening  9.  F o o t  

13  is  a t t ached   to  a  leg  17  of  valve  1  that  is  pivotally  a t tached  to  a  support  19. 

An  ac tua tor   21  mounted  on  a  shelf  22,  supported  by  the  side  supports  n o t  

shown  in  the  figure,  can  push  on  leg  17  to  pivot  foot  13  off  the  throat  to  open 

the  valve,  as  indicated  in  phantom  lines,  and  establish  c o m m u n i c a t i o n  

between  chamber  3  and  a  chamber   23  lying  below  chamber  3.  Chamber  23 

leads  to  a  surf  pool  and  includes  a  def lec tor   25  at  its  outlet  to  create  surf  in 

the  manner  disclosed  in  the  pa tent   to  Dexter.   The  quiescent  water  level  27 

in  the  pool  is  indicated  in  the  drawing  as  if  valve  1  were  open .  A   pipe  29  is 



connected  to  the  outlet  of  a  pump  that  pumps  into  chamber   3  water  d rawn 

from  the  pool.  When  valve  I  is  closed,  the  water  level  in  the  chamber  3 

rises,  c rea t ing   a  hydraulic  head.  When  valve  I  opens,  the  head  pushes  a  l a rge  

volume  of  water  rapidly  through  the  conduit  between  chambers   3  and  23  and 

across  de f lec to r   25  genera t ing   a  surf  wave.  When  the  head  is  c r e a t e d ,  

ac tua tor   21  may  be  submerged,   but  as  shown  in  Figure  I,  ac tua to r   21  is  above 

the  quiescent   water  level  of  the  surf  pool .  

Figure  2  is  a  rear  view,  that  is  a  view  toward  the  surf  pool,  of  an 

embodiment   of  a  valve  according  to  the  invention.  Chamber   3  in  which  t h e  

valve  is  located   has  opposing  side  walls  31  and  33  which  contain  passageways  
35  and  37,  respect ive ly ,   for  communica t ion   between  like  chambers   on  e i t he r  

side  of  chamber   3.  An  upper  horizontal   member  39,  which  may  be  an  I -  

beam,  is  supported  at  either  side  of  the  chamber ,   along  walls  31  and  33  by 

vert ical   supports  41  and  43.  These  supports  are  connected  to  beam  39  by 

convent ional   means  through  angle  brackets   45  and  47,  respect ively .   Sup-  

ports  41  and  43  are  fas tened  to  walls  31  and  33  by  convent ional   means  and 

rest  on  piers  49  and  51,  respect ive ly .   Brackets   53  and  55  are  fastened  t o  

vert ical   supports  41  and  43,  respect ive ly ,   to  support  a  second  hor izon ta l  

frame  member   57  that  lies  to  the  front,  i.e.,  on  the  same  side  as  the  su r f  

pool,  of  leg  17. 

The  valve  embodiment   i l lus t ra ted  includes  a  leg  17  and  a  

symmet r i ca l ly   located  leg  59.  Each  leg  t e rmina te s   at  its  upper  end  in  a  

clevis  61  and  63,  respect ively .   Pins  65  and  67,  pivotally  connect  clevises  61 

and  63  to  flanges  69  and  71,  respect ive ly ,   that  depend  from  member  39.  I f  

member  39  is  an  I-beam,  it  is  p refer red   to  weld  webs  73  and  75  between  t he  

flanges  of  the  beam  directly  above  flanges  69  and  71  to  add  s t rength  to  t h e  

beam.  Like  webs  are  welded  into  the  beam  on  the  side  not  visible  in  F igure  

2.  Addit ional   re inforcing  is  provided  by  a  general ly  horizontal   strut  77 

spanning  and  joined  to  legs  17  and  59.  Diagonal  struts  79,  81,  83  and  85, 

which  may  be  made  of  angle  brackets ,   are  welded  between  strut  77  and  t he  

valve  legs  to  give  the  assembly  additional  s t rength  for  moving  through  a 

large  volume  of  w a t e r .  

The  lower  ends  of  legs  17  and  59  are  joined  to  foot  13  which  is 



moved  to  open  and  close  the  valve.  The  rear  member  16  of  the  valve  t h r o a t  

is  also  visible  in  Figure  2.  As  is  further  explained  with  respect   to  Figure  4, 

the  ends  of  foot  13  include  fins  87  and  89,  respect ively ,   to  aid  sealing  of  t h e  

valve  against  the  side  members,   91  and  93  of  the  valve  t h r o a t .  

A  sect ional   side  view  of  the  valve  embodiment   of  Figure  2  t a k e n  

along  sect ion  line  AA  appears  in  Figure  3  to  aid  unders tanding  of  t h e  

embodiment .   In  Figure  3,  bracket   53  can  be  seen  support ing  member  57,  a  

tube  of  r e c t angu l a r   cross  section.  Shelf  22,  formed  of  L  brackets   suppor t i ng  

a  flat  surface   shelf,  is  fastened  to  member  57  by  convent ional   means .  

Actua tor   21  is  pivotally  fas tened  to  shelf  22  by  convent ional   means  such  as  

pivot  pins.  A  shaft  95  of  ac tua tor   21  may  be  forced  outward,   to  the  left  in 

Figure  3.  The  end  of  shaft  95  is  pivotally  a t tached   to  a  block  97  that  r e s t s  

against  and  pushes  against  strut  77.  When  ac tua tor   21  is  ac t iva ted ,   shaft  95 

pushes  the  pivotable   assembly  of  the  valve  so  that  foot  13  is  p ivo ted ,  

clockwise  in  Figure  3,  off  the  throat  assembly  opening  the  valve.  L ikewise ,  

when  shaft  95  r e t r ac t s ,   the  force  of  gravity  causes  foot  13  to  return  to  t h e  

valve  throa t   to  close  the  va lve .  

Foot  13  is  shown  in  sectional  view  in  Figure  3.  As  with  all  o t h e r  

e lements   of  the  valve  that  occupy  significant  volume,  such  as  the  legs ,  

support  57  and  strut   77,  foot  13  is  preferably  hollow  and  sealed  a g a i n s t  

intrusion  of  water .   The  hollow  construct ion  reduces  the  mass  of  the  moving  

parts  of  the  gate  valve  and,  therefore ,   the  energy  needed  to  open  the  va lve .  

That  is,  legs  17  and  59  are  preferably  tubing  of  r ec tangula r   cross  s e c t i o n  

that  p ro t rudes   into  foot  13.  Foot  13  is  s t i ffened  at  the  end  of  each  leg  by  C 

shaped  s t i f f ene r s   99  and  101.  Foot  13  may  be  formed  from  steel  shapes ,  

welded  toge the r   to  form  the  shape  shown  in  Figure  3.  A  general ly  flat  s h e e t  

with  turned  edges  generally  perpendicular   to  the  sheet  forms  the  bottom  103 

of  the  foot.  Rela t ive ly   narrow  sections  105  and  107  forming  the  front  and 

rear  of  the  foot,  respect ive ly ,   are  part  of  oblique  sections  109  and  I11, 

r e s p e c t i v e l y .  

The  oblique  sections  109  and  III  t e rmina te   in  flat  sections  113  and 

114,  r e spec t ive ly ,   cut  to  receive  the  legs.  Sections  113  and  114  are  suppo r t ed  

by  and  welded  to  s t i f feners   99  and  101  to  form  the  top  of  foot  13.  As 



indicated  in  Figure  3,  bottom  103  of  foot  13  is  not  perpendicular   to  leg  17. 

Rather,  bot tom  103  is  lower  with  respect   to  floor  11  of  chamber  3  n e a r  r e a r  

wall  7  than  at  the  front  side  of  the  va lve .  

In  order  to  provide  a  throat   mating  with  the  tipped  foot  13,  t h e  

front  e lement   15  of  the  throat   is  much  taller  than  the  rear  e lement   16.  By 

providing  a  tilted  bottom  103  on,  and  the  oblique  surfaces  109  and  III  on  top  

of,  foot  13,  the  weight  of  the  water  above  the  foot  when  the  valve  is  c losed 

produces  a  net  force  component   that  urges  the  foot  against  the  throat  t o  

enhance  the  sealing  of  the  valve.  The  oblique  surfaces  109  and  III  a lso 

reduce  the  drag  on  foot  13  as  it  moves  through  water  in  chamber  3  either  to  

open  or  close  the  va lve .  

Compress ib le   gaskets  aid  in  sealing  the  valve.  These  ga ske t s  

may  be  convent ional   "tadpole"  gaskets  formed  of  a  hollow  cylinder  with  a  

dependent  flange  for  a t t a c h m e n t   to  a  surface.   A  gasket  li5  is  shown 

mounted  on  the  top  of  throat  member  16  for  compression  by  the  bottom  103 

of  foot  13  and  another   gasket  ll7  is  mounted  on  the  rear  surface  of  t h r o a t  

member  15  for  compression  by  the  front  surface  105  of  foot  13. 

An  addit ional   gasket  a r r angemen t ,   best  seen  in  Figure  4  p rovides  

seals  at  the  ends  of  foot  13.  There,  an  end  portion  of  the  throat  and  an  end 

portion  of  foot  13  are  shown  separa ted   to  i l lustrate   the  end  seal.  End  93  of  

the  throat  is  shown.  An  opposite  end  91  completes   the  pe r ime te r   of  t he  

throat.   Throat   end  93  tapers  from  a  narrow  width  at  its  rear  edge,  which  is 

flush  with  e lement   16,  to  a  wider  width  at  its  front  edge,  which  is  flush  wi th  

front  throat  e lement   15.  Along  its  tapered  edge,  end  93  carries  a  gasket  121. 

Fin  89  projects   from  the  end  of  foot  13  at  such  an  angle  that  as  the  valve  

closes,  fin  89  engages  and  compresses  gasket  121.  Because  of  the  manner  in 

which  foot  13  pivots  away  from  the  throat ,   fin  89  does  not  tear  or  a b r a d e  

gasket  121  so  that   the  fin  and  gasket  provide  a  reliable  seal  when  the  valve  is 

closed.  Although  other  seals  could  be  cons t ruc ted ,   the  fin  a r rangement   is 

preferred  because  it  adds  little  drag  to  the  movement   of  the  foot  through 

w a t e r .  

Ins ta l la t ion  of  the  valve  embodiment   is  relat ively  simple.  The 

concrete   chamber   is  poured  to  accept  the  valve.  Then  the  throat  a s sembly  



is  a t tached  to  the  floor  of  the  chamber  a round   the  periphery  of  the  condu i t  

leading  out  of  the  bottom  of  the  chamber.   The  remainder   of  the  va lve  

assembly  can  then  be  lowered  into  the  chamber  and  posit ioned  so  that  t h e  

valve  operates   as  desired.  Then  the  valve  is  anchored  to  the  piers  and  

chamber  wal ls .  

It  is  prefer red   that  the  elements  of  the  valve  be  made  of  s t e e l  

since  many  p r e fo rm  shapes  are  readily  available  and  the  special  shapes  in 

the  valve  may  be  welded  from  plates  of  steel.  In  order  to  pro tec t   the  s t e e l  

from  the  chlor inated  pool  water,   all  exposed  surfaces  are  coated  w i th  

commerc ia l ly   available  epoxy  passivating  paint.  Unlike  many  known  va lves ,  

the  entire  weight  of  the  valve  need  not  be  lifted  in  order  to  open  the  va lve .  

Instead,  the  valve  needs  only  to  be  pushed  on  its  pivot  to  be  opened.  In 

addition,  the  l ightweight  and  s t reamlined  design  of  the  gate  valve  permits   i t  

to  be  opened  and  closed  with  a  pneumatic   rather   than  a  hydraulic  cy l inder ,  

el iminating  any  danger  of  con tamina t ion   of  the  pool  water  with  hydrau l i c  

oil.  By  choosing  the  location  of  shelf  22  to  be  above  the  quiescent   w a t e r  

level  in  the  chamber,   all  moving  parts  of  the  valve  can  be  serviced,  a b o v e  

water,  without  draining  the  pool.  

An  example  of  a  valve  according  to  the  invention  has  b e e n  

cons t ruc ted .   The  example  included  a  conduit  9  approximate ly   9  feet  wide  

by  3  and  one  half  feet  across.  The  valve  assembly  was  approximate ly   10  f e e t  

high.  The  valve  could  be  opened  or  closed  by  a  pneumat ic   ac tua tor   in  1.25 

seconds.  In  a  cycle  including  a  0.5  second  dwell  time,  the  valve  was  c a p a b l e  

of  discharging  over  60,000  gallons  of  water  while  maintaining  some  h y -  

draulic  head .  

The  invention  has  been  described  with  re ference   to  a  p r e f e r r e d  

embodiment .   Various  subst i tut ions,   modif icat ions  and  additions  w i t h o u t  

depart ing  from  the  spirit  of  the  invention  will  occur  to  one  of  skill  in  t h e  

art.  Therefore ,   the  scope  of  the  invention  is  limited  solely  by  the  fo l lowing 

c la ims .  



1.  A  valve  for  opening  and  closing  a  liquid  carrying  c o n d u i t  .  

from  the  water  s torage  chamber   of  a  surf  pool,  said  valve  compr i s ing :  

a  frame  including  upper  and  lower  generally  h o r i z o n t a l  

members  and  general ly  vert ical   members   for  supporting  said  h o r i z o n t a l  

members  in  the  water  s torage  c h a m b e r ,  

a  valve  seat  per ipheral ly   sealed  about  an  end  of  the  l iquid 

carrying  condu i t ,  

a  foot  for  se lec t ively   controll ing  flow  through  the  l iquid 

carrying  conduit  by  seating  against  said  valve  s e a t ,  

axially  extending  leg  means  for  pivotally  suspending  sa id  

foot  downwardly  from  said  upper  frame  m e m b e r ,  

self  closing  seal  means  for  sealing  said  foot  against  sa id  

valve  seat  under  the  influence  of  hydros ta t ic   pressure  above  said  valve  s e a t ,  

said  self  closing  seal  means  including  peripheral   sea l s  

defining  a  plane  inclined  with  respect   to  the  axis  of  said  leg  m e a n s ,  
and  ac tua t ing   means  for  moving  said  leg  means  and  f o o t  

against  the  hydros ta t ic   pressure  in  said  tank  from  a  seated  position  to  an  

open  pos i t ion.  

2.  The  valve  of  claim  I  wherein  said  peripheral   seals  of  sa id  

self  closing  seal  means  include  first  and  second  seal  members  each  e x t e n d -  

ing  parallel  to  the  axis  about  which  said  leg  means  pivots  upon  actuat ion  o f  

said  ac tuat ing  means,  said  first  and  second  seal  members  being  disposed  a t  

different   depths  below  the  surface  of  the  water  in  said  tank  thereby  t o  

define  said  inclined  p lane .  

3.  The  valve  of  claim  2  wherein  said  foot  includes  upper  and 

lower  surfaces  extending  general ly  parallel   to  first  inclined  plane  and  

friction  reduction  means  for  reducing  res is tance   to  movement  of  said  f o o t  

through  the  water,   said  friction  reduction  means  including  tapered  s u r f a c e s  

connecting  said  upper  and  lower  s u r f a c e s .  

4.  The  valve  of  claim  I  wherein  said  peripheral   seals  of  sa id  

self  closing  seal  means  include  third  and  fourth  seal  members  lying  in  a 

plane  normal  to  the  axis  about  which  said  leg  means  pivots  upon  actuat ion  of 



said  ac tua t ing   means,  said  third  and  fourth  seal  members  defining  a  second 

inclined  plane,  said  second  inclined  plane  be ing  more   nearly  parallel  to  t he  

axis  of  said  leg  than  said  f i r s t  p l a n e .  

5.  The  valve  of  claim  4  wherein  said  foot  includes  f langes  

extending  outwardly  from  opposite  ends  thereof ,   said  flanges  including 

surfaces  for  engaging  and  sealing  against  said  third  and  fourth  s ea l  

members,   said  flanges  being  disposed  in  a  plane  parallel   to  said  second  p l ane  

when  said  valve  is  c losed.  

6.  The  valve  of  claim  1  wherein  said  peripheral   seals  of  sa id  

self  closing  seal  means  include  first  and  second  seal  members  each  e x t e n d -  

ing  parallel   to  the  axis  about  which  said  leg  means  pivots  upon  actuation  of  

said  ac tua t ing   means,  said  first  and  second  seal  members   being  disposed  a t  

d i f ferent   depths  below  the  surface  of  the  water  in  said  tank  thereby  t o  

define  said  inclined  plane,  and  third  and  fourth  seal  members  lying  in  a  p lane  

normal  to  the  axis  about  which  said  leg  means  pivots  upon  actuat ion  of  sa id  

ac tua t ing   means,  said  third  and  fourth  seal  members   defining  a  second 

inclined  plane,  said  second  inclined  plane  being  more  nearly  parallel  to  t he  

axis  of  said  leg  than  said  first  p lane .  

7.  The  valve  of  claim  6  wherein  said  foot  includes  f l anges  

extending  outwardly  from  opposite  ends  thereof ,   said  flanges  including 

surfaces  for  engaging  and  sealing  against  said  third  and  fourth  sea l  

members,   said  flanges  being  disposed  in  a  plane  parallel   to  said  second 

p lane .  
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