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©  Hinged  sluice  gate  with  displacement  of  mass. 

The  sluice  gate  proposed  in  this  patent  application  is 
fixed  at  one  of  its  ends  using  a  hinge  (C)  and  comprises  a 
chamber  (A)  containing  a  fluid  lighter  than  the  liquid  in  which 
said  sluice  gate  is  used.  Provision  is  made  inside  the  sluice 
gate  for  displacing  a  mass  which  moves  the  sluice  gate's 
center  of  gravity  towards  or  away  from  the  hinge  (C),  so  that 
the  value  of  the  moment  varies  produced  by  said  sluice 
gate's  mass,  opposed  to  the  moment  produced  by  buoyancy, 
in  this  way  varying  the  sluice  gate's  angular  position. 



This  present   inven t ion   r e f e r s   to  moving  s l u i ce   gates  of  fan  type 

which  ro ta te   for  an  angle  not  exceeding  90°  and  can  be  used  f o r  

c r ea t i ng   a  d i f f e r e n c e   in  level   in  a  dock  or  course  of  water  o r  

other  kind  of  l i q u i d .   Said  s lu i ce   gates  are  normally  made  up 

(US-A-3  756  032)  of  a  s e r i e s   of  bodies  arranged  side  by  s i d e ,  

which  are  f i t t e d   in  the  dock  or  watercourse   to  be  r egu la ted   u s i n g  

a  hinge  on  which  they  swivel .   The  p o s i t i o n   in  the  water  of  t h e s e  

s lu ice   gates  is  defined  by  the  equ i l i b r ium  of  the  moments  around 

said  hinge,  moments  which  are  produced  by  the  s lu ice   ga t e ' s   own 

weight,  buoyancy  and  any  other   forces   exer ted   from  the  o u t s i d e .  



The  drawbacks  inheren t   in  these  s lu i ce   gates  are  the  r e s u l t   o f  

the  n e c e s s i t y   to  provide  a  compl ica ted   and  cos t ly   system  o f  

producing,   d i s t r i b u t i n g   and  r e g u l a t i n g   the  compressed  a i r   needed 

for  the  f u n c t i o n i n g   of  said  s l u i c e   ga tes ,   in  order  to  f i l l   t h e  

chambers  to  obtain  buoyancy.  Furthermore  the  known  s o l u t i o n s  

provide  the  d i r e c t   communication  through  at  l e a s t   an  o p e n i n g  

provided  in  the  s lu ice   gate  between  the  ins ide   of  the  same  s l u i c e  

gate  and  the  l iqu id   in  which  it   is  immersed.  This  does  not  a l l o w  

the  use  of  a  l i qu id   other  than  the  one  in  which  the  s lu i ce   g a t e  

is  immersed.  F ina l ly   the  v a r i a t i o n   of  moments  is  obta ined  by 

means  of  a  compressor  which  sends  compressed  air   ins ide   t h e  

s l u i ce   gate,   thus  causing  the  ex i t   of  water.   Therefore ,   i t   i s  

impossible   to  r i se   the  water  level   ins ide   the  s lu ice   gate  above 

the  sea,  r i v e r   or  lake  level   in  which  the  s lu ice   gate  i s  

immersed.  This  causes  d i sadvan tages   while  lowering  the  s l u i c e  

gate  if  nega t ive   level   d i f f e r e n c e s   are  p r e sen t .   Furthermore  t h e  

known  so lu t i on   r equ i r e s   c o n s i d e r a b l e   power .  

G.B.  A  1  479  300  is  also  known.  It  d i s c l o s e s   a  s lu i ce   g a t e  

r o t a t i n g   for  an  arc  exceeding  90°  around  a  hinge,  said  s l u i c e  

gate  being  provided  with  two  buoyancy  tanks  which  are  f i l l e d   w i t h  

water  and  emptied.  The  water  con ta ined   in  the  two  tanks  is  n o t  

e x c l u s i v e l y   exchanged  between  them,  but  is  s u c c e s s i v e l y   e x i t e d  

from  one  or  the  other   chamber.  

More  than  one  opera t ion   is  necessary   when  using  this  s o l u t i o n :  

f i r s t l y   one  chamber  is  emptied,  then  the  o ther ,   whereupon  t h e  



f i r s t   chamber  is  f i l l e d   again;  fu r thermore   the  s lu ice   gate  i s  

supported  by  beams  or  t h r u s t   bearing  p r o p s .  

Furthermore,   when  the  dock  is  in  a  closed  condi t ion   the  upper  o r  

outermost   chamber  conta ined  in  the  s l u i ce   gate ,   with  r e spec t   t o  

the  hinge,  must  be  p a r t i a l l y   ful l   so  as  to  e l imina te   t h e  

Archimedean  t h r u s t   making  the  s lu i ce   gate  r e s t   on  the  p r o p .  

Therefore ,   the  ob jec t   of  this   invent ion   is  to  provide  a  r o t a t i n g  

s lu ice   gate  which  can  be  ro ta ted   for  an  angle  not  exceeding  90° 

having  economical  advantages  both  during  i n s t a l l a t i o n   and 

working.  Fu r the r   i t s   manufacture  and  maintenance  are  easy.  S a i d  

s lu ice   gate  has  high  r e l i a b i l i t y   and  r e q u e s t s   l imi ted  power. 

The  above-ment ioned  objec t   has  been  r e a l i z e d   with  the  d e v i c e  

descr ibed  in  the  accompanying  c l a i m s .  

This  inven t ion   will  now  be  descr ibed   in  more  de ta i l   using  some 

exemplary  embodiments  shown  in  the  accompanying  drawings,  in  

which: 

Fig.  1  is  a  s e c t i o n a l   side  view  of  a  s l u i ce   gate  shown  in  two 

working  p o s i t i o n s ,   according  to  the  i n v e n t i o n ;  

Figs.  2,  3  and  4  are  views  of  f u r t h e r   examples  of  embodiment, 

according  to  the  i n v e n t i o n ;  

Fig.  5  is  a  side  view  of  a  f u r t he r   embodiment  in  which  a  r i g i d  

mass  is  d i s p l a c e d ,   according  to  the  i n v e n t i o n ;  



Fig.  6  is  a  p a r t i a l   s ec t iona l   side  view  of  a  fu r the r   embodiment,  

according   to  the  i n v e n t i o n .  

Fig.  1  shows  a  s lu i ce   gate  element  10  fixed  to  the  bottom  of  a 

dock  by  means  of  the  hinge  C.  Element  lU  has  two  chambers  A  and 

B,  chamber  A  being  the  outer  and  chamber  B  the  inner  one,  t h a t  

is,  c lo se r   to  hinge  C.  The  two  chambers  A  and  B  are  connected  by 

pipes  in  such  a  way  that  they  can  contain   air   (or  other   f l u i d  

having  smal le r   g r a v i t y ) ,   water  (or  other   l iqu id   having  g r a v i t y  

g r e a t e r   than  the  f lu id   mentioned  above)  a l t e r n a t i v e l y ,   t h u s  

forming  the  movable  mass  which  produces  moments  of  d i f f e r e n t  

value  around  hinge  C.  This  allows  the  s lu ice   gate  to  r i s e   when 

the  moment  produced  by  buoyancy  becomes  g r e a t e r   than  the  moment 

produced  by  the  movable  mass  and  the  s lu i ce   g a t e ' s   own  mass.  In 

th is   case  the  s lu i ce   gate  moves  to  the  r a i sed   pos i t i on   10'  shown 

in  f ig .   1.  As  can  be  seen  the  s l u i c e   gate  is  f i t t e d   with  a 

r e v e r s i b l e   pump  P  and  pipes  21  which  connect  the  tops  of  b o t h  

chambers  A  and  B;  the  pump  P  is  connected  to  the  bottom  of  b o t h  

chambers  A  and  B  by  pipes  23.  When  not  in  use  l i qu id   can  be 

t r a n s f e r r e d   through  the  pump  to  equa l i ze   the  levels   in  the  two 

chambers.  If  th i s   is  i nconven ien t ,   pump  P's  piping  may  be  f i t t e d  

with  s u i t a b l e   devices ,   such  as  so leno id   valves  E.  A  normal  

u n i d i r e c t i o n a l   pump  with  pipes  and  valves  obviously  can  be  u s e d  

in s t ead   of  the  r e v e r s i b l e   pump. 

It  is  also  pos s ib l e   to  use  two  n o n r e v e r s i b l e   pumps  Pl  and  P2 

( f ig .   2),  one  of  which  pumps  the  l i q u i d   from  chamber  A  to  chamber 

B,  while  the  other   pumps  in  the  oppos i t e   d i r e c t i o n   from  chamber  B 



to  chamber  A.  Both  of  these  said  pumps  can  be  f i t t e d   with  a 

simple  nonre tu rn   valve.  This  l a t . t e r   s o l u t i o n   using  two  pumps 

p reven t s   water  from  flowing  back  into  the  empty  chamber  B,  even 

when  the  s l u i c e   gate  is  not.  in  u s e .  

The  s l u i c e   gate  can  be  made  up  of  severa l   bodies  placed  side  by 

side  and  jo ined   t oge the r .   In  th is   case,  moreover,  the  c o r r e s p o n d -  

ing  chambers  B  and  the  co r respond ing   chambers  A  can  be 

h y d r a u l i c a l l y   connected  to  one  another   at  the  bottom.  This  would 

allow  use  of  a  smal ler   number  of  pumps  than  number  of  e l e m e n t s  

and  ensure  tha t   one  pump  can  act  as  ac t ive   backup  to  a n o t h e r .  

Fig.  3  r e p r e s e n t s   a  f u r t he r   s o l u t i o n ,   in  which  pumps  P  a r e  

i n s t a l l e d   in  an  opera t ing   g a l l e r y   G  to  s impl i fy   maintenance  and 

r ep lacemen t .   Obviously  in  this   case  the  pipes  coming  from  the  two 

chambers  A  and  B  would  have  to  reach  as  far  as  pump  P,  with  t h e  

necessa ry   connec t ions   being  made  to  allow  the  s lu i ce   gate  to  have 

angular   movement. 

It  is  also  pos s ib l e   to  r e a l i z e   chamber  B  so  that   all   or  par t   o f  

it  is  f ixed  and  ex te rna l   to  the  s lu i ce   gate  (Fig.  4)  and 

connected  with  buoyancy  chamber  A  so  as  to  exchange  the  water  by 

means  of  a  pipe  23  which  connects   through  pump  P  the  bottom  o f  

the  two  chambers:  A  provided  ins ide   and  B  outs ide   the  s l u i c e  

gate .   In  th is   case  the  communication  for  the  exchange  of  the  a i r  

between  the  upper  part   of  the  two  chambers  occurs  by  means  o f  

pipe  21  which  ends  in  the  a tmosphere,   due  to  the  fac t   that   t h e  



f ixed  chamber  B  is  in  d i r e c t   communication  with  the  a tmosphe re .  

In  th i s   case  the  l iqu id   to  be  used  for  moving  the  s lu i ce   gate  can 

be  d i f f e r e n t   from  the  one  in  which  the  s lu i ce   gate  is  immersed; 

in  p a r t i c u l a r   it   can  be  a  t r e a t e d   l i qu id ,   for  example  a n t i f o u l i n g  

and  a n t i c o r r o s i v e .  

If  th is   p o s s i b i l i t y   is  not  taken  into  c o n s i d e r a t i o n ,   the  chamber 

B  can  be  the  same  dock.  

Fig.  5  shows  a  so lu t i on   qui te   s i m i l a r   to  the  one  of  f ig.   4  i n  

which  however  the  geometry  of  the  s lu ice   gate  is  d i f f e r e n t .   The 

ope ra t ion   is  quite  s i m i l a r   to  what  a l ready  d i sc losed   w i th  

r e f e r e n c e   to  f ig.   4.  

For  the  movable  mass  a  so l id   body  S  can  also  be  used  (Fig.  6 ) ,  

which  moves  along  the  length   of  the  s lu i ce   gate  from  the  hinge  C 

to  the  outer  end  and  v i c e v e r s a ,   while  the  volume  of  chamber  D,  on 

which  the  buoyancy  acts  p a r t i a l l y   or  t o t a l l y ,   remains  unchanged.  

The  body  S  can  be  moved,  for  example,  by  a  motor  24  which  turns  a 

worm  screw  25  engaged  to  said  body  S  or  with  oleodynamic  sys tem 

or  o the r s .   The  body  S  can  be  e i t h e r   ins ide   or  ou ts ide   the  chamber 

D,  as  shown  in  the  f i gu re .   In  a  f u r t h e r   embodiment  the  movable 

mass  can  be  pa r t ly   so l id   and  pa r t l y   l i q u i d ,   as  mentioned  above,  

thus  combining  the  moments  due  to  the  so l id   body  to  t h e  

d i sp lacement   of  the  f l u i d .  

In  Fig.  7  a  fu r the r   s o l u t i o n   is  shown  in  which  hinge  C,  to  which 

the  moving  s lu ice   gate  is  f ixed,   is  placed  above  the  level  of  a 



wate rcourse .   Thus  s lu i ce   gate  20  assumes  a  more  or  less  s l a n t i n g  

p o s i t i o n   depending  on  the  ho r i zon t a l   d i s t ance   d  of  body  S  from 

hinge  C  however,  in  this   case  the  movable  mass  may  also  be 

composed  of  a  l i q u i d ,   l ike  that   descr ibed   above  in  re fe rence   to  

f i gu re s   1  to  5. 



.1.  A  s lu i ce   gate  s u i t a b l e   for  c r e a t i n g   a  d i f f e r e n c e   in  

level   in  a  dock  or  course  of  water  or  other   kind  of  l i q u i d ,   f i x e d  

at  one  end  using  a  hinge  (C)  on  which  i t   swivels  moving  i t s  

b a r y c e n t e r   during  the  r o t a t i o n   of  an  angle  not  exceeding  90°  and 

compris ing  a  chamber  (A)  c o n t a i n i n g   a i r   or  water  a l t e r n a t i v e l y ,  

which  allows  buoyancy  to  act  on  said  s l u i ce   gate  when  it   is  a t  

l e a s t   p a r t i a l l y   immersed  in  a  l i qu id ;   c h a r a c t e r i z e d   in  t h a t  

p rov i s ion   is  made  for  a  movable  l i qu id   or  sol id   mass  and  t h a t  

this   mass  is  d i sp laced   within  a  closed  c i r c u i t   towards  and  away 

from  the  hinge  (C) .  

2.  A  s lu i ce   gate  according  to  claim  1,  c h a r a c t e r i z e d   in  

that   the  movable  mass  is  a  l i qu id   conta ined   in  a  second  chamber 

(B)  connected  to  the  f i r s t   by  pipes  (21,  23)  and  a  means  i s  

provided  for  d i s p l a c i n g   the  l i qu id   from  one  chamber  (A,  B)  to  t h e  

o t h e r .  

3.  A  s lu i ce   gate  according   to  claim  2,  c h a r a c t e r i z e d   i n  



that   the  s h i f t i n g   means  is  a  r e v e r s i b l e   pump  ( P ) .  

4.  A  s l u i ce   gate  according  to  claim  3,  c h a r a c t e r i z e d   in 

that   so leno id   valves  (E)  or  s i m i l a r   are  also  provided  f o r  

i n t e r c e p t i n g   the  l i qu id   which  flows  into  and/or   out  of  the  pump 

(P ) .  

5.  A  s l u i c e   gate  according  to  claim  1,  c h a r a c t e r i z e d   in 

that   the  pump  (P)  is  u n i d i r e c t i o n a l   and  a  valve  and  pipe  sys tem 

for  the  backflow  is  p r o v i d e d  

6.  A  s l u i ce   gate  according  to  claim  2,  c h a r a c t e r i z e d   in 

that   the  pumps  are  two  n o n r e v e r s i b l e   pumps  (Pl,  P2),  one  of  which 

sends  the  l i qu id   from  the  f i r s t   (A)  to  the  second  chamber  (B),  

whereas  the  o ther   sends  the  l iqu id   in  the  oppos i te   d i r e c t i o n .  

7.  A  s l u i ce   gate  according  to  claim  6,  c h a r a c t e r i z e d   in  

that   nonre turn   valves  are  also  provided  which  are  inse r ted   in  t h e  

suc t ion   pipe  of  each  n o n r e v e r s i b l e   pump. 

8.  A  s l u i c e   gate  according  to  claim  2,  c h a r a c t e r i z e d   in  

that   the  second  chamber  (B)  or  part   of  it   is  f ixed  and  e x t e r n a l  

to  the  s lu i ce   gate,   said  second  chamber  being  connected  to  t h e  

f i r s t   by  pipes  (21,  23)  forming  a  c i r c u i t   for  the  exchange  o f  

l i q u i d .  

9.  A  s lu i ce   gate  according  to  claim  1,  c h a r a c t e r i z e d   in  



tha t   the  movable  mass  is  a  so l id   object   (S)  which  is  d i s p l a c e d  

along  the  s lu ice   g a t e .  

10.  A  s lu ice   gate  accord ing   to  claim  1,  c h a r a c t e r i z e d   in 

tha t   the  hinge  (C)  is  placed  above  the  level  of  the  dock  o r  

w a t e r c o u r s e .  
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