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(54)  Improvements  to  a  device  for  controlling  the  water  discharge  valve  of  a  cistern  for  sanitary 
apparatus  

(57)  The  device  (8)  comprises  a  closure  element 
(31)  for  the  valve  (31  ,  32),  carried  by  a  first  float  (29,  33),  151-^-^—  ̂ 152 
a  member  (82)  operable  for  a  predetermined  stroke  to  lLLn^^l^ '8^--88 
raise  the  first  float  (29,  33),  and  a  second  float  (41)  con-  r-  ^ j g f g j j j ^ ^ ^ ^ ^   —  
centric  with  the  first  float  (29,  33)  and  having  an  hydro-  !  l ^ ^ ^ F ^ H ^ ^ ^ ^ W 9 8  
static  thrust  greater  than  the  weight  of  the  first  float  (29,  l ^ ^ ^ ^ f f i E f e r ^ 1 2 3  
33).  The  second  float  (41)  is  normally  held  against  rising  134  —  ̂ | foj6  ji  1251  ~>56"129 
by  a  hook  (59)  for  controlling  the  partial  emptying  of  the  TM-^~t%  jJJ  $ff~  a  78 
cistern  (5),  and  is  released  to  slow  down  the  return  to  ^V&^C^^^^T^a  T7 
rest  of  the  first  float  (29,  33),  acting  on  the  member  (82)  y ^ ^ ^ j ^ L   j  7̂   Tft^74 
with  a  greater  stroke.  The  member  (82)  is  mounted  on  a  13ii  ,:,  v   ̂ j  g 
cup-like  connector  (81)  fixed  in  a  hole  (87)  in  a  cover  JL|irr:^J.J  jj 
(88)  of  the  cistern  (5),  while  the  valve  (31,  32)  is  fixed  to  y ^ y \ ~ ~ ~ ^ -   \  5 a  base  wall  (6)  of  the  cistern  (5).  A  flange  (129),  carried  047̂ 29—  :  l|  ■  I  3g 
by  a  hollow  body  (114)  coaxial  with  the  valve  (31,  32),  is  lj:  ;  l | ;3pv^38 
engaged  by  the  member  (82)  coaxial  with  the  connector  h  59̂   jj  I  j  ]  |  !  |  j  !  m%  ̂ 37  1 
(81)  to  compensate  for  misalignment  between  the  hole  :  *  62  vjji1!  I  If  !!  '!jh~li-^6R  ] 
(87)  and  the  valve  (31,  32).  !  „  f i 1 U e M G f e l ^ ! ^  
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Description 

[0001  ]  The  present  invention  concerns  improvements 
to  a  device  for  controlling  the  water  discharge  valve  of  a 
cistern  for  sanitary  apparatus.  In  particular,  the  inven-  s 
tion  concerns  improvements  to  a  control  device  which 
enables  the  total  emptying  or  a  partial  emptying  of  the 
cistern. 
[0002]  In  discharge  valve  control  devices,  it  is  usually 
necessary  to  control  the  closure  of  the  valve  in  such  a  10 
way  as  to  enable  the  total  emptying  of  the  cistern.  In 
these  devices,  the  closure  of  the  valve  is  slowed  down 
by  various  arrangements  that  utilise  the  suction  of  the 
emptying. 
[0003]  A  control  device  is  known  in  which  the  dis-  is 
charge  tube  of  the  outflow  carries  an  annular  element 
for  closing  the  discharge  valve,  which  enables  the  dis- 
charge  of  the  outflow  through  the  tube  and  the  annular 
element.  Furthermore,  the  discharge  tube  acts  as  an 
annular  float,  and  is  raised  by  operating  a  first  push  but-  20 
ton  to  control  the  partial  emptying  of  the  water  from  the 
cistern.  A  second  float  concentric  with  the  discharge 
tube,  and  having  a  hydrostatic  thrust  greater  than  the 
weight  of  the  discharge  tube,  is  usually  prevented  from 
moving  up  by  a  hook  on  the  second  float.  This  is  25 
released  by  operating  a  second  push  button  to  slow 
down  the  closure  of  the  valve  until  the  water  level  falls 
below  the  second  float,  so  that  the  cistern  empties  com- 
pletely. 
[0004]  The  operation  of  this  hook  is  effected  by  a  sep-  30 
arate  kinematic  mechanism,  which  means  that  the  con- 
trol  device  is  relatively  complicated  and  expensive. 
Furthermore,  in  the  case  of  total  emptying,  the  associ- 
ated  kinematic  mechanism  must  simultaneously  raise 
the  discharge  tube  as  well,  which  requires  a  greater  35 
force.  Finally,  the  known  device  requires  the  perfect 
alignment  of  the  connection  of  the  push  buttons  with  the 
discharge  valve. 
[0005]  The  object  of  the  invention  is  to  provide  a  con- 
trol  device  for  the  discharge  valve  of  a  cistern  for  sani-  40 
tary  apparatus  of  the  aforesaid  type,  which  is  simpler 
and  more  reliable  to  operate,  and  which  has  limited 
manufacturing  costs. 
[0006]  According  to  the  invention,  this  object  is 
achieved  by  the  control  device  for  the  water  discharge  45 
valve  of  a  cistern  for  sanitary  apparatus,  which  includes 
a  valve  closure  element  carried  on  a  first  float,  a  control 
element  operable  with  a  predetermined  stroke  to  raise 
the  said  first  float,  and  a  second  float  substantially  con- 
centric  with  the  said  first  float  and  with  a  hydrostatic  so 
thrust  greater  than  the  weight  of  the  said  first  float,  the 
said  second  float  being  normally  prevented  from  rising 
so  that  it  does  not  affect  the  return  downward  of  the  said 
first  float  to  control  the  partial  emptying  of  the  said  cis- 
tern,  and  being  released  in  order  to  slow  down  the  ss 
return  to  rest  of  the  said  first  float,  thus  controlling  the 
total  emptying  of  the  said  cistern,  and  is  characterised 
in  that  a  hook  normally  secures  the  said  second  float 

and  is  operable  by  the  said  element  by  an  extra  stroke 
beyond  the  said  predetermined  stroke  so  as  to  release 
the  said  second  float. 
[0007]  According  to  another  aspect  of  the  invention,  in 
order  to  compensate  for  a  situation  in  which  a  hole  in 
the  bottom  wall  of  the  cistern  and  a  hole  in  the  top  of  the 
cistern  are  off  -set,  the  control  element  is  connected  to  a 
first  sleeve  mounted  on  a  cup-like  connector  fixed  in  the 
hole  in  the  top,  while  the  said  valve  is  fixed  to  the  bottom 
of  the  cistern,  the  said  element  acting  via  the  said  first 
sleeve  on  a  flange  concentric  with  the  said  hole  in  the 
bottom. 
[0008]  For  a  better  understanding  of  the  invention,  a 
preferred  embodiment  is  described  here,  given  by  way 
of  example  with  reference  to  the  accompanying  draw- 
ings,  in  which: 

Figure  1  is  a  view  in  partial  section  of  a  device  for 
controlling  the  emptying  of  water  from  a  cistern, 
according  to  the  invention; 
Figure  2  is  an  exploded  perspective  view  of  some 
parts  of  the  device  of  Figure  1  ; 
Figure  3  is  a  partial  view  of  the  device,  at  90°  with 
respect  to  Figure  1  ; 
Figure  4  is  a  median  section  on  an  enlarged  scale 
of  a  portion  of  Figure  1  ; 
Figure  5  is  a  perspective  view  of  a  detail  of  Figure  1  ; 
Figure  6  is  an  exploded  section  of  some  parts  of 
Figure  4;  and 
Figure  7  is  an  exploded  perspective  view  of  a  detail 
of  Figure  6. 

[0009]  With  reference  to  Figure  1,  the  reference 
numeral  5  indicates  a  water  cistern  for  sanitary  appara- 
tus,  provided  with  the  usual  valve  for  connection  to  the 
water  supply  pipes,  and  the  usual  float  for  controlling 
this  valve,  not  indicated  in  the  drawings.  The  cistern  5 
also  has  a  base  wall  6  with  a  hole  7  in  which  a  device  for 
controlling  the  water  discharge,  generally  indicated  8,  is 
mounted.  A  discharge  connector  9  includes  a  lower, 
threaded  portion  1  1  inserted  in  the  hole  7  with  an  inter- 
posed  gasket  12,  and  fixed  by  a  threaded  nut  13.  A  por- 
tion  1  4  of  the  connector  9  has  apertures  1  6  to  allow  the 
water  to  pass  through.  A  support  19,  bayonet-fitted  to 
the  discharge  connector  9,  includes  an  outer  wall  21 
and  an  inner  wall  22  defining  an  annular  space  23.  The 
outer  wall  21  has  a  hole  24  to  enable  the  slower  empty- 
ing  of  the  space  23.  This  space  23  is  closed  at  the  top 
by  a  releasable  cover  26,  which  is  delimited  inside  by  an 
annular  edge  27  having  a  diameter  greater  than  that  of 
the  inner  wall  22.  The  cover  26  has  a  pair  of  apertures 
28,  only  one  of  which  is  visible  in  Figure  2,  through 
which  the  water  enters  the  space  23. 
[001  0]  The  usual  outflow  discharge  tube  29  is  slidingly 
guided  inside  the  wall  22,  which  tube  carries  a  ring  31 
(Figure  1)  made  from  elastic  material,  which  rests 
against  a  projection  32  of  the  connector  9.  The  projec- 
tion  32  thus  defines  the  seat  for  the  discharge  valve  of 
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the  cistern  5,  which  is  closed  by  the  ring  31  .  The  tube  29 
also  carries  a  disk  33  which  enables  it  to  function  as  a 
first  float  for  controlling  the  return  of  the  ring  31  to  the 
closed  position  of  the  discharge  valve.  The  disk  33  is 
moved  downwards  against  the  action  of  a  spring,  not 
visible  in  Figure  1  ,  when  the  column  of  water  in  the  tube 
29  exceeds  a  certain  maximum  design  level  H  for  the 
cistern  5,  as  described  in  Italian  Patent  Application  No. 
TO96A000276  in  the  name  of  the  same  Applicant. 
[001  1  ]  The  discharge  tube  29  also  has  at  its  upper 
part  an  outer  radial  fin  34  having  a  vertical  slot  36  in 
which  a  pin  37  carried  on  a  vertical  plate  38  engages. 
This  has  a  horizontal  tab  to  which  a  connecting  rod  39  is 
fixed,  capable  of  being  moved  upwards  to  raise  the  tube 
29,  as  will  be  better  seen  below. 
[0012]  A  second  float  is  accommodated  in  the  space 
23  of  the  support  1  9,  which  float  is  formed  from  a  casing 
41  that  is  open  at  its  base.  The  top  of  the  inner  wall  of 
the  casing  41  extends  into  a  sleeve  42  guided  between 
the  wall  22  of  the  support  19  and  the  internal  ring  27  of 
the  cover  26.  The  sleeve  42  has  an  axial  rib  43  which 
engages  in  a  radial  recess  44  (see  Figure  2  also)  in  the 
ring  27  to  prevent  the  rotation  of  the  second  float  21 
about  the  discharge  tube  29.  The  float  41,  when 
immersed  in  the  water,  has  a  hydrostatic  thrust  greater 
than  the  weight  of  the  tube  29.  The  tube  29  has  two 
radial  projections  47  (see  Figure  3  also)  engaged  by  the 
upper  edge  of  the  sleeve  42. 
[001  3]  The  cover  26  is  fixed  to  a  pair  of  diametrically 
opposed  vertical  pillars  48  (Figure  2),  each  having  an 
inner  wall  49  and  two  flanges  51  .  At  the  bottom,  the 
flanges  51  of  one  pillar  48  are  connected  to  the  flange 
51  of  the  other  pillar  48  by  means  of  a  pair  of  edges  52 
and  53.  The  edge  52  has  two  portions  54  substantially 
parallel  to  the  flange  51  of  the  pillars  48,  two  portions  56 
perpendicular  to  the  portions  54,  and  a  portion  57  for 
connecting  the  two  portions  56. 
[001  4]  Between  the  two  portions  56  is  located  a  pin  58 
(Figure  1)  on  which  is  pivoted  a  hook  59,  which  is  mov- 
able  in  a  radial  plane  with  respect  to  the  tube  29  and 
engages  the  edge  of  the  sleeve  42  to  prevent  the 
upward  movement  of  the  second  float  41  .  The  hook  59 
has  a  fork  61  which  engages  a  bar  62  carried  by  a  lever, 
generally  indicated  63  (see  Figure  5  also). 
[001  5]  In  particular,  the  lever  63  is  formed  from  two 
symmetrical  arcuate  portions  64,  each  pivoted  on  a  cor- 
responding  pin  66  (see  Figure  2  also)  fixed  to  the  corre- 
sponding  pillar  48.  The  two  portions  64  thus  surround 
the  discharge  tube  29  and  the  float  41  .  The  lever  63  is 
also  operable  by  the  connecting  rod  39  via  a  slide  66.  To 
this  end,  the  lever  63  is  provided  with  a  peg  67  diamet- 
rically  opposite  the  bar  62  and  which  engages  a  slot  68 
in  the  slide  66. 
[001  6]  The  slide  66  also  has  a  second  vertical  slot  69 
in  which  another  peg  71  ,  fixed  to  a  vertical  fin  of  the 
plate  38  of  the  connecting  rod  39,  engages.  At  its  base, 
the  slot  69  has  an  enlargement  72  to  enable  a  T-shape 
head  of  the  peg  71  to  pass  through.  The  connecting  rod 

39  has  a  series  of  channels  73  (Figures  1  and  3)  dis- 
posed  in  a  predetermined  manner.  A  C-shape  connec- 
tor  element  74  has  a  pair  of  inner  projections  76  which 
snap-engage  in  one  of  the  channels  73  of  the  connect- 

5  ing  rod  39.  In  addition,  the  element  74  has  two  diametri- 
cally  opposed  pegs  77  in  which  two  hook-shape  parallel 
projections  78,  fixed  to  a  return  lever  79,  engage. 
[001  7]  The  control  device  also  includes  a  cup-like  con- 
nector  81  (Figures  4  and  6)  for  supporting  a  control 

10  member  for  both  partial  emptying  and  total  emptying  of 
the  water  from  the  cistern  5,  formed  from  a  push  rod  82. 
The  connector  81  has  an  externally  threaded,  hollow 
shank  83.  The  connector  81  also  has  a  flange  84  which 
engages  a  joint-covering  ring  86.  The  shank  83  is 

15  inserted  in  a  hole  87  in  the  usual  cover  88  of  the  cistern 
5.  The  hole  87  may  be  offset,  within  certain  limits,  with 
respect  to  the  hole  7  (Figure  1)  in  the  base  wall  6. 
[0018]  The  shank  83  engages  a  threaded  portion  89 
(Figure  2)  of  a  sleeve  91  .  This  has  two  pairs  of  guide 

20  plates  92  co-operating  with  two  prismatic  guides  93, 
carried  by  a  box-like  portion  94  of  a  support,  generally 
indicated  96.  The  sleeve  91  also  has  two  diametrically 
opposed  radial  projections  97,  each  of  which  engages  a 
slot  98  in  the  respective  prismatic  guide  93.  Further- 

25  more,  the  sleeve  91  has  two  radial  projections  99, 
located  at  90°  with  respect  to  the  projections  97,  and 
which  engage  two  slots  100  in  two  diametrically 
opposed  wings  101  fixed  to  another  sleeve  102  having 
an  inner  threaded  portion  103  (see  Figure  6  also). 

30  [0019]  The  sleeve  102  has  four  axial  ribs  104  by 
means  of  which  it  is  held  centred  in  the  sleeve  91  .  The 
push  rod  82  has  a  threaded  portion  1  08  in  engagement 
with  the  threaded  portion  1  03  of  the  sleeve  1  02,  and  has 
an  upper  cruciform  projection  109.  The  push  rod  82  also 

35  has  an  axial  channel  1  1  1  which  engages  a  radial  projec- 
tion  1  12  on  the  lower  edge  of  the  shank  83  in  order  to 
prevent  it  rotating. 
[0020]  The  support  96  has  a  cylindrical  hollow  body 
1  14  (Figure  2)  with  a  pair  of  annular  ribs  delimiting  an 

40  arcuate  channel  1  1  6,  and  an  upper  flange  1  1  7  for  con- 
nection  with  the  box  94.  The  hollow  body  1  1  4  is  rotata- 
bly  housed  in  a  ring  1  19  carried  by  another  support  118 
connected  to  the  cover  26,  as  will  be  seen  better  below. 
The  flange  117  rests  on  the  edge  of  the  ring  119,  the 

45  outer  surface  of  which  has  two  axial  ribs  121  projecting 
above  the  ring  119  to  cooperate  with  a  pair  of  projec- 
tions  1  23  of  the  flange  1  1  7  in  such  a  way  as  to  limit  the 
rotation  of  the  support  96  in  the  ring  1  1  9. 
[0021  ]  The  support  1  1  8  also  has  a  horizontal  plate 

so  1  24  provided  with  a  central  hole  1  26.  The  plate  1  24  has 
an  integral  sleeve  127  (Figure  4)  the  inner  surface  of 
which  tapers  slightly  to  house  a  hollow  shank  128  of  a 
flange  1  29.  This  is  able  to  move  vertically  within  the  hol- 
low  body  1  1  4  and  be  engaged  by  the  lower  surface  of 

55  the  sleeve  1  02.  The  plate  1  24  is  connected  to  the  ring 
119  by  means  of  two  diametrically  opposed  segments 
131  (Figure  2)  intercalated  with  two  flat  walls  132  at  a 
tangent  to  the  ring  119.  Each  wall  132  is  connected  to 
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the  associated  rib  121  ,  and  includes  a  curved  portion  to 
form  a  tangential  guide  133. 
[0022]  The  two  guides  133  are  parallel  and  specular, 
and  have  a  semicircular  section  similar  to  that  of  the 
channel  1  16.  A  member  134  for  the  rapid  connection  of  5 
the  supports  96  and  118  has  two  parallel  arms  136 
inserted  in  the  two  guides  133  and  the  channel  1  16  of 
the  hollow  body  114,  enabling  the  support  96  to  be 
angularly  orientated  with  respect  to  the  support  118. 
The  member  134  further  has  a  cross  member  137  for  10 
connecting  the  two  arms  136,  which  is  manually  opera- 
ble  to  move  the  member  134,  substantially  as  described 
in  Utility  Model  Application  TO96U000075. 
[0023]  The  plate  124  of  the  support  1  18  is  also  pro- 
vided  with  two  vertical,  parallel  tabs  138  (Figures  3  and  15 
4)  having  two  holes  in  which  a  pin  139  of  the  return  lever 
79  is  rotatably  housed.  The  lever  has  an  arm  141 
engaged  by  the  shank  1  28  of  the  flange  1  29.  In  turn,  the 
support  118  has  two  diametrically  opposed  toothed 
bars  142  connected  to  the  plate  124  and  the  ribs  121.  20 
The  bars  1  42  extend  downwards  and  engage  between 
the  two  flanges  51  of  the  pillars  48.  The  bars  142  have 
a  series  of  teeth  143  having  the  same  spacing  as  the 
channels  73  of  the  connecting  rod  39. 
[0024]  The  two  flanges  51  of  each  pillar  48  have  two  25 
corresponding  slots  144  (Figure  2)  aligned  with  each 
other  and  of  dimensions  corresponding  to  the  section  of 
a  space  between  two  adjacent  teeth  143  of  the  bars 
142.  Two  bolts  146  of  a  second  rapid  connection  mem- 
ber  147  are  inserted  in  the  two  slots  144.  This  includes  30 
a  cross  piece  1  48  for  connecting  the  bolts  1  46,  which  is 
manually  operable  to  connect  the  support  1  18  with  the 
cylindrical  support  19,  as  described  in  the  Utility  Model 
Application  mentioned  above. 
[0025]  The  cup-like  connector  81  (Figures  6  and  7)  35 
houses  a  pair  of  push  buttons  151,  152  having  a  com- 
plementary  shape  so  as  to  occupy  completely  the  inner 
area  of  the  connector  81  .  The  two  push  buttons  151  and 
152  are  formed  from  two  curved  plates  which  snap- 
engage  on  two  corresponding  flanges  1  53  and  1  54,  and  40 
have  ribs  1  56  of  different  shapes  so  as  to  be  identified 
by  touch  upon  installation.  The  two  flanges  153  and  154 
are  fixed  to  two  corresponding,  coaxial  hollow  shanks 
157  and  158. 
[0026]  The  shank  83  of  the  connector  81  has  a  pair  of  45 
elements,  each  formed  from  an  edge  159  projecting  into 
each  of  two  elastic  portions  161  and  162  of  the  shank 
83.  The  portions  161  and  162  are  located  diametrically 
opposite  the  end  of  the  shank  83  adjacent  the  connector 
81  ,  and  are  each  delimited  by  a  C-shape  slot  1  63  of  the  so 
shank  83.  The  elastic  portions  161,  162  snap-engage 
the  two  hollow  shanks  157,  158  in  such  a  way  as  to 
allow  axial  movement,  while  preventing  them  from  com- 
ing  out  of  the  connector  81  . 
[0027]  In  particular,  the  push  button  151  is  adapted  to  55 
operate  the  push  rod  82  for  a  predetermined  stroke, 
which  controls  the  partial  emptying  of  the  cistern  5.  The 
shank  1  57  of  the  associated  flange  1  53  has  a  discharge 

164  in  which  a  hook-like  elastic  projection  166  of  a  peg 
1  67  engages,  which  engages  the  projection  1  09  of  the 
push  rod  82.  The  peg  167  has  a  projection  168  at  its 
base  and  snap-engages  below  the  edge  159  of  the 
elastic  portion  161.  The  flange  1  53  has  a  tab  1  70  which 
defines  the  stroke  of  the  push  button  151  . 
[0028]  The  push  button  1  52  moves  the  push  rod  82  for 
a  stroke  greater  than  that  controlled  by  the  push  button 
1  51  ,  so  as  to  control  the  total  emptying  of  the  cistern  5. 
The  shank  158  of  the  associated  flange  154  is  located 
outside  the  shank  1  57  and  has  a  projection  1  69  which 
snap-engages  below  the  edge  1  59  of  the  elastic  portion 
162.  The  shank  158  has  a  cut  out  portion  171  to  enable 
the  difference  in  stroke  of  the  two  push  buttons  151, 
1  52,  and  a  cut  out  portion  1  72  to  enable  the  operation  of 
the  push  button  151  without  affecting  the  push  button 
152. 
[0029]  The  control  device  8  is  mounted  at  the  cus- 
tomer's  premises  in  the  following  way. 
[0030]  First  of  all,  the  connector  81  is  unscrewed  from 
the  sleeve  91  (Figure  4)  so  that  the  push  rod  82  is 
unscrewed  from  the  sleeve  102  and  can  be  extracted 
together  with  the  connector  81  ,  the  two  shanks  157  and 
158  and  the  two  push  buttons  151  ,  152.  The  portion  1  1 
of  the  connector  9  is  then  inserted  in  the  hole  7  in  the 
base  wall  6,  and  fixed  by  the  ring  37  with  the  gasket  12 
interposed  therebetween.  Furthermore,  if  necessary, 
the  height  of  the  tube  29  can  be  adjusted  by  cutting  the 
excess  part. 
[0031]  Then,  by  extracting  the  connection  member 
147  (Figure  2),  the  distance  between  the  support  118 
and  the  cover  26  is  adjusted  according  to  the  dimen- 
sions  of  the  cistern  5.  The  bars  142  are  now  fixed  again 
to  the  pillars  48  by  means  of  the  connection  member 
147.  Now,  the  connection  of  the  connecting  rod  39  (Fig- 
ures  1  and  3)  with  the  lever  79  is  adjusted  by  inserting 
the  projections  76  of  the  C-shape  element  74  in  a  chan- 
nel  73  of  the  connecting  rod  39  corresponding  to  the 
position  of  the  bars  142.  The  rest  position  of  the  arm 
141  of  the  lever  79  is  a  high  position,  and  the  arm  holds 
the  flange  129  in  the  high  position  of  Figure  4. 
[0032]  The  connector  81  (Figure  4)  is  then  fitted, 
together  with  the  push  rod  82  and  the  push  buttons  151, 
152,  into  the  hole  87  in  the  cover  88,  with  the  possible 
interpositioning  of  the  joint-covering  ring  86.  In  fact,  the 
purpose  of  the  ring  86  is  primarily  aesthetic,  and  is  used 
when  the  diameter  of  the  hole  87  is  less  than  that  of  the 
connector  81  .  On  the  other  hand,  the  ring  86  is  omitted 
whenever  the  diameter  of  the  hole  87  is  such  that  it  can 
house  the  connector  81  .  In  this  case,  the  flange  84  of 
the  connector  81  rests  directly  on  the  cover  88. 
[0033]  The  support  96  is  now  orientated  with  respect 
to  the  support  1  18,  and  the  two  sleeves  91  and  102  are 
moved  radially,  compensating  for  the  possible  misalign- 
ment  of  the  hole  87  in  the  cover  88  with  respect  to  the 
hole  7  in  the  base  wall  6  of  the  cistern  5.  Then,  position- 
ing  the  cover  88  in  its  seat  on  the  cistern  5,  the  shank  83 
of  the  connector  81  is  screwed  into  the  threaded  portion 
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89  of  the  sleeve  91  ,  and  the  threaded  portion  1  08  of  the 
push  rod  82  is  screwed  into  the  threaded  portion  103  of 
the  sleeve  1  02.  The  push  rod  82  thus  axially  moves  the 
sleeve  102  bringing  it  substantially  into  contact  with  the 
flange  129  (Figure  4).  5 
[0034]  The  control  device  8  for  the  discharge  valve  of 
the  cistern  5  operates  in  the  following  way. 
[0035]  At  rest,  the  cistern  5  (Figure  1)  is  full  of  water 
to  the  level  H  defined  by  the  usual  float  for  closing  the 
water  supply  valve.  The  outflow  discharge  tube  29  is  in  w 
the  low  position  of  Figure  1,  in  which  the  ring  31  rests 
against  the  projection  32,  so  that  the  discharge  valve  is 
closed.  The  water  in  the  space  23  urges  the  float  41 
upwards,  but  it  is  held  by  the  hook  59. 
[0036]  When  the  push  button  1  51  (Figures  4  and  6)  is  w 
pushed,  the  associated  shank  157  acts,  by  means  of 
the  peg  167,  on  the  push  rod  82,  and  causes  the  slots 
100  in  the  wings  101  to  slide  on  the  projections  99,  mov- 
ing  the  sleeve  102  downwards.  The  sleeve  102  acts  on 
the  flange  129  so  that  the  shank  128  acts  on  the  arm  20 
141,  causing  the  return  lever  79  to  rotate  in  an  anticlock- 
wise  direction  by  a  corresponding  amount.  The  lever  79, 
via  the  connecting  rod  39  (Figure  1),  then  raises  the  dis- 
charge  tube  29,  detaching  the  ring  31  from  the  projec- 
tion  32  to  open  the  discharge  valve.  25 
[0037]  In  turn,  the  peg  71  moves  the  slide  66  (Figure 
5)  upwards,  the  slot  68  of  which  slides  on  the  pin  67  of 
the  lever  63.  The  connecting  rod  39  allows  lost  motion 
with  respect  to  the  slide  66,  so  that  the  lever  63  is  not 
rotated  and  the  hook  59  (Figure  1)  remains  in  the  posi-  30 
tion  in  which  it  holds  the  edge  of  the  sleeve  42  of  the 
float  41.  The  water  now  starts  to  flow  through  the  con- 
nector  9,  creating  a  hydrostatic  thrust  on  the  float  com- 
prising  the  disk  33  and  the  tube  29,  so  that  this  is  held  in 
a  high  position.  When  the  water  level  in  the  cistern  5  35 
falls  below  an  intermediate  level  h,  where  the  hydro- 
static  thrust  on  the  float  29,  33  equals  the  weight  of  this 
float,  the  tube  29  descends  under  gravity,  closing  the 
discharge  valve. 
[0038]  On  the  other  hand,  pressing  the  push  button  40 
152  (Figures  4  and  6)  causes  it  to  perform  a  greater 
stroke  than  the  stroke  of  the  push  button  151  ,  and  acts 
with  its  shank  158  on  the  push  rod  82.  This,  via  the 
sleeve  102,  the  flange  129,  the  shank  128  and  the  lever 
79,  moves  the  connecting  rod  39  (Figure  1)  upwards  by  45 
a  stroke  that  is  greater  than  in  the  preceding  case,  so 
that  the  connecting  rod  37  performs  an  extra  stroke.  The 
pin  37  moves  the  discharge  tube  29  upwards,  opening 
the  discharge  valve,  substantially  as  described  above, 
so  that  the  tube  29  is  pushed  upwards  by  the  hydrostatic  so 
thrust. 
[0039]  But  now,  the  peg  71  ,  after  having  performed  its 
lost  motion  with  respect  to  the  slide  66  (see  Figure  5 
also),  now  rotates  the  lever  63  in  an  anticlockwise  direc- 
tion.  The  bar  62  now  turns  the  hook  59,  releasing  the  ss 
edge  of  the  sleeve  42.  The  float  41  ,  by  virtue  of  the 
hydrostatic  thrust,  now  moves  upwards  until  it  engages 
the  projections  47  of  the  tube  29  with  its  upper  edge. 

The  hydrostatic  thrust  acting  on  the  float  41  now  carries 
this  latter  to  rest  against  the  cover  26,  and  the  discharge 
tube  29  is  raised. 
[0040]  The  water  now  flows  out  through  the  discharge, 
but  when  the  hydrostatic  thrust  on  the  tube  29  equals  its 
weight,  the  tube  29  is  still  held  up  by  the  float  41  .  Since 
the  hole  24  enables  a  slow  emptying  of  the  space  23, 
the  hydrostatic  thrust  on  the  float  41  is  maintained  by 
the  water  in  the  space  23  even  when  the  level  of  the 
water  in  the  cistern  5  falls  below  the  level  h.  The  float  41 
ensures  the  complete  emptying  of  the  cistern  5  and 
then  falls,  together  with  the  discharge  tube  29,  until  the 
ring  31  rests  again  against  the  projection  32. 
[0041]  Since  the  push  button  152  is  usually  released 
before  the  float  41  starts  to  fall,  when  this  happens,  the 
slide  66  returns  to  its  low  position,  carrying  the  hook  59 
to  rest  against  the  sleeve  42.  When  the  float  41  returns 
to  the  low  position,  the  hook  59  re-engages  the  upper 
edge  of  the  sleeve  42  so  that  the  float  41  is  again 
secured  in  its  low  position. 
[0042]  From  the  above,  the  advantages  of  the  control 
device  of  the  invention  over  known  devices  are  clear.  In 
particular,  the  hook  59  mounted  on  the  lever  63  makes 
the  device  simpler  and  more  economical.  Furthermore, 
the  operating  force  on  the  push  button  152  for  com- 
pleteemptying  is  much  less,  since  the  hook  59  is  oper- 
ated  at  the  end  of  the  stroke  of  the  push  button  without 
having  simultaneously  to  raise  the  tube  29. 
[0043]  In  turn,  the  operation  of  the  discharge  tube  29 
by  the  flange  129,  on  which  a  transversely  controllable 
element  102  acts,  allows  wide  limits  of  tolerance  of  pos- 
sible  misalignment  of  the  two  holes  7  and  87  in  the  cis- 
tern  5.  Finally,  the  assembly  carried  by  the  connector  81 
can  be  mounted  together  with  the  push  rod  82  without 
removing  this  latter  from  the  shank  83. 
[0044]  It  is  understood  that  various  modifications  and 
improvements  may  be  introduced  to  the  control  device 
described  without  by  this  departing  from  the  ambit  of  the 
claims.  For  example,  the  lever  63  may  be  replaced  by  a 
different  member  for  transmitting  the  motion  between 
the  connecting  rod  39  and  the  hook  59.  Furthermore, 
the  slide  66  may  be  eliminated,  connecting  the  peg  67 
to  the  connecting  rod  39  to  obtain  the  necessary  lost 
motion.  Finally,  the  two  push  buttons  151  and  152  may 
be  replaced  with  a  single  push  button  operable  with  two 
different  strokes,  to  control  the  partial  and  the  total  emp- 
tying  of  the  cistern  5. 

Claims 

1  .  A  control  device  for  the  water  discharge  valve  of  a 
cistern  (5)  for  sanitary  apparatus,  including  a  clo- 
sure  element  (31)  for  the  said  valve  (31  ,  32)  carried 
by  a  first  float  (29,  33),  a  member  (82)  operable  with 
a  predetermined  stroke  to  raise  the  said  first  float 
(29,  33),  and  a  second  float  (41)  concentric  with  the 
said  first  float  (29,  33)  and  having  a  hydrostatic 
thrust  greater  than  the  weight  of  the  said  float  (29, 
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33),  the  said  second  float  (41)  being  normally  held 
against  rising  so  that  it  does  not  affect  the  down- 
ward  motion  of  the  said  first  float  (29,  33),  for  con- 
trolling  a  partial  emptying  of  the  said  cistern  (5),  and 
being  released  to  slow  down  the  descent  of  the  said  5 
first  float  (29,  33),  thus  controlling  the  total  emptying 
of  the  said  cistern  (5),  characterised  in  that  a  hook 
(59)  normally  holds  the  said  second  float  (41)  in 
place  and  is  operable  by  the  said  element  (82)  upon 
performing  an  extra  stroke  beyond  the  said  prede-  w 
termined  stroke  so  as  to  release  the  said  second 
float  (41). 

2.  A  device  according  to  Claim  1  ,  in  which  the  said  first 
float  (29,  33)  includes  an  outflow  discharge  tube  15 
(29),  the  said  second  float  (41)  being  axially  mova- 
ble  in  an  annular  space  (23)  of  a  support  (19)  along 
which  the  said  discharge  tube  (29)  is  guided,  char- 
acterised  in  that  the  said  space  (23)  has  an  outer 
wall  (21)  having  a  hole  (24)  for  slowing  down  the  20 
emptying  of  the  water  from  the  said  space  (23). 

3.  A  device  according  to  Claim  2,  in  which  the  said 
second  float  (41)  has  a  portion  (42)  extending 
upwards  beyond  the  said  space  (23),  characterised  25 
in  that  the  said  hook  (59)  acts  on  an  edge  of  the 
said  portion  (42)  and  is  operated  by  the  said  mem- 
ber  (82)  by  means  of  intermediate  means  (39,  63, 
66,  79,  102,  129)  comprising  a  lever  (63)  hinged  to 
the  said  hook  (59),  the  said  lever  (63)  and  the  said  30 
hook  (59)  being  pivoted  on  the  said  support  (19). 

4.  A  device  according  to  Claim  3,  characterised  in  that 
a  connector  (67,  68)  which  enables  a  lost  motion 
stroke  of  the  said  lever  (63)  is  located  between  the  35 
said  lever  (63)  and  a  slide  (66)  operated  by  the  said 
member  (82). 

5.  A  device  according  to  Claim  4,  characterised  in  that 
the  said  connector  (67,  68)  includes  a  peg  (67)  car-  40 
ried  on  the  said  lever  (63),  and  a  slot  (68)  located 
on  the  said  slide  (66)  and  in  engagement  with  the 
said  peg  (67). 

6.  A  device  according  to  any  of  claims  from  3  to  5,  45 
characterised  in  that  the  said  lever  (63)  is  formed 
from  a  pair  of  arcuate,  symmetrical  portions  (64) 
surrounding  the  said  discharge  tube  (29),  the  said 
arcuate  portions  (64)  being  connected  by  a  bar  (62) 
in  engagement  with  a  fork  (61)  carried  by  the  said  so 
hook  (59),  the  said  peg  (67)  being  radially  located  in 
a  position  diametrically  opposite  to  that  of  the  said 
bar  (62). 

7.  A  device  according  to  Claim  6,  characterised  in  that  55 
the  said  intermediate  means  (39,  63,  66,  79,  102, 
129)  include  a  connecting  rod  (39)  releasably  con- 
nected  to  the  said  slide  (66),  the  said  connecting 

rod  (39)  being  operated  by  the  said  member  (82) 
via  a  lever  (79),  the  said  connecting  rod  (39)  being 
hinged  in  an  adjustable  position  to  the  said  lever 
(79). 

8.  A  device  according  to  any  of  claims  from  3  to  7,  in 
which  the  said  member  (82)  is  adjustably  con- 
nected  to  a  first  sleeve  (102)  mounted  on  a  cup-like 
connector  (81)  fixed  onto  a  hole  (87)  in  a  cover  (88) 
of  the  cistern  (5),  the  said  valve  (31  ,  32)  being  fixed 
in  a  hole  (7)  in  a  base  wall  (6)  of  the  cistern  (5)  char- 
acterised  in  that  the  said  intermediate  means  (39, 
63,  66,  79,  102,  129)  include  a  flange  (129)  on 
which  the  said  first  sleeve  (102)  acts. 

9.  A  device  according  to  Claim  8,  characterised  in  that 
the  said  flange  (129)  is  carried  on  a  hollow  body 
(114)  concentric  with  the  said  discharge  tube  (29), 
the  said  first  sleeve  (102)  being  carried  by  means 
(91  ,  92)  slidable  in  a  diametral  guide  (93)  attached 
to  the  said  hollow  body  (114). 

1  0.  A  device  according  to  Claim  9,  characterised  in  that 
the  said  slidable  means  (91  ,  92)  include  a  second 
sleeve  (91),  the  said  connector  (81)  being  fixed  to  a 
threaded  shank  (83)  which  engages  a  thread  (89) 
of  the  said  second  sleeve  (91). 

11.  A  device  according  to  Claim  10,  characterised  in 
that  the  said  first  sleeve  (102)  is  coaxial  with  the 
said  second  sleeve  (91)  and  is  axially  slidable  with 
respect  thereto. 

12.  A  device  according  to  Claim  11,  characterised  in 
that  the  said  first  sleeve  (102)  has  two  wings  (101), 
each  having  an  axial  slot  (100)  in  which  a  corre- 
sponding  radial  element  (99)  of  the  said  second 
sleeve  (91)  engages. 

13.  A  device  according  to  Claim  12,  characterised  in 
that  the  said  first  sleeve  (102)  includes  a  threaded 
portion  (103)  engaged  by  a  threaded  portion  (108) 
of  the  said  member  (82). 

14.  A  device  according  to  any  of  claims  from  8  to  13, 
characterised  in  that  the  said  member  is  a  push  rod 
(82)  operated  by  a  pair  of  coaxial,  hollow  shanks 
(157,  158),  each  of  the  said  hollow  shanks  (157, 
158)  carrying  a  corresponding  push  button  (151, 
152)  and  which  makes  the  said  push  rod  (82)  follow 
a  corresponding  stroke,  each  of  the  said  hollow 
shanks  (157,  158)  being  held  in  the  said  connector 
(81)  by  a  corresponding  elastic  element  (161  ,  162). 

15.  A  device  according  to  Claim  14,  characterised  in 
that  a  first  hollow  shank  (157)  of  the  said  pair  acts 
on  the  said  push  rod  (82)  via  a  peg  snap-engagea- 
ble  within  the  said  first  hollow  shank  (157),  the  said 

25 

30 

45 

50 

6 



11 EP  0  913  532  A2 

peg  (167)  having  a  projection  (168)  coupled  with 
the  corresponding  elastic  element  (161). 

16.  A  device  according  to  Claim  15,  characterised  in 
that  the  other  hollow  shank  (1  58)  of  the  said  pair  is  s 
outside  the  said  first  hollow  shank  (157)  and  has 
another  projection  (169)  coupled  to  the  correspond- 
ing  elastic  element  (162),  the  said  second  hollow 
shank  (158)  having  a  cut  out  position  (171)  to  ena- 
ble  the  said  stroke  to  be  greater  than  the  said  first  10 
hollow  shank  (157). 

17.  A  device  according  to  any  of  claims  from  14  to  16, 
characterised  in  that  the  said  connector  (81)  is 
attached  to  the  said  threaded  shank  (83)  and  is 
houses  the  said  push  buttons  (151,  152),  the  said 
elastic  elements  (161,  162)  being  obtained  by 
means  of  diametrically  opposed  slots  (163)  in  an 
end  of  the  said  threaded  shank  (83)  adjacent  to  the 
said  connector  (81).  20 
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