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©  EQUIPMENT  FOR  STORING  WATER  FOR  MISCELLANEOUS  USE. 

©  The  invention  relates  to  an  equipment  for  storing 
rainwater  falling  on  a  roof  or  a  rooftop  of  a  house  or 

^-  used  water  from  a  bathtub.  Three  water  tanks  (1  1  to 
^   13)  are  stacked  one  on  another  in  a  position  below 
qq  rain  gutters  (14).  The  rain  gutters  and  a  first  water 
^   tank  (11)  are  connected  to  each  other  by  a  first 

supply  channel  (21),  and  a  second  supply  channel 
(22)  is  connected  to  its  one  end  to  the  lower  surface 

If)  of  the  first  water  tank  (11)  and  is  provided  at  the 
other  end  thereof  with  a  supply  valve  (33).  A  third 

©  supply  channel  (23)  provided  with  a  check  valve  (43) 
_  is  connected  at  its  one  end  to  lower  surfaces  of  the 
Ijj  second  and  third  water  tanks  (12,  13),  respectively, 

and  is  connected  at  the  other  end  thereof  to  the 
second  supply  channel.  When  rainwater  stored  in 

the  first  and  second  water  tanks  reaches  predeter- 
mined  water  levels,  respectively,  amounts  of  rain- 
water  above  the  predetermined  water  levels  are  con- 
ducted  to  the  second  and  third  water  tanks,  respec- 
tively,  by  an  overflow  channel  (41).  Rain  water  is 
collected  in  order  in  the  tanks  with  the  first  water 
tank  (11)  first,  and  rainwater  in  the  tanks  is  supplied 
in  order  to  destinations  being  supplied  starting  with 
the  first  water  tank  (11).  The  equipment  can  be 
installed  in  a  relatively  small  space  and  relatively 
readily  increase  or  decrease  its  water  storage  capac- 
ity  by  increasing  or  decreasing  the  number  of  the 
water  tanks,  and  can  supply  collected  rainwater  to 
destinations,  where  water  is  needed,  as  water  for 
miscellaneous  use  by  the  utilization  of  potential  en- 
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ergy  of  rainwater  in  the  water  tanks  without  providing  a  pump. 

FIG.  1 

11:  FIRST  STORAGE  VESSEL (THE  UPPERMOST  ONE  OF STORAGE  PORTIONS) 12:  SECOND  STORAGE  VESSEL (MIDDLE  ONE  OP STORAGE  PORTIONS) 13:  THIRD  STORAGE  VESSEL (THE  LOWERMOST  ONE  . OF  STORAGE  PORTIONS)  ' 
14:  RAINWATER  GUTTER (RAINWATER  PASSAGE) 15:  RAINWATER  24—' 

21:  FIRST  SUPPLY PASSAGE 

22:  SECOND  SUPPLY PASSAGE 

23:  THIRD  SUPPLY  PASSAGE 33:  SUPPLY  VALYE 41:  OVERFLOW  PASSAGE 43:  NONRETURN  VALVE 
/ / / / / / / / / / / / / / / / / / / / /   //  / / / / / /  
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TECHNICAL  FIELD 

This  invention  relates  to  an  equipment  for  stor- 
ing  a  rainwater  dropping  on  a  roof  of  a  house  or  a 
housetop  and  a  used  water  of  a  bathtub,  more 
precisely  relates  to  a  general  service  water  storing 
equipment  utilizing  a  stored  water  as  a  general 
service  water  such  as  a  sprinkle  water  over  a 
garden,  a  washing  water  for  a  car,  a  flushing  water 
for  a  toilet  and  the  like. 

BACKGROUND  ART 

Up  to  now,  in  order  to  utilize  effectively  a 
rainwater,  there  is  started  to  be  conducted  a  meth- 
od  of  storing  the  rainwater  in  a  ground  storage 
vessel  disposed  on  a  ground  or  an  underground 
storage  vessel  embedded  under  the  ground,  and 
supplying  this  stored  rainwater  to  a  required  place 
as  a  general  service  water  by  means  of  a  pump. 

On  the  other  hand,  in  order  to  utilize  effectively 
the  used  water  of  the  bathtub,  this  water  is  sup- 
plied  to  a  washing  machine  by  means  of  a  portable 
pump  of  small  size  or  a  bucket  to  be  utilized  as  a 
washing  water  for  clothes. 

However,  according  to  the  above  mentioned 
method  of  utilizing  the  rainwater,  there  is  caused  a 
problem  that  it  is  difficult  to  ensure  a  place  of 
arranging  a  storage  vessel  in  the  region  in  which 
houses  are  crowded  as  a  city  portion.  Also,  there  is 
a  disadvantage  of  increasing  a  running  cost,  be- 
cause  the  stored  rainwater  must  be  supplied  by 
using  the  pump. 

Moreover,  the  above  mentioned  method  of  uti- 
lizing  the  used  water  of  the  bathtub,  it  requires  a 
much  labor,  and  the  ratio  of  utilizing  the  used  water 
is  not  sufficient  yet  because  the  water  remained  in 
the  washing  machine  which  is  not  utilized  as  the 
washing  water  is  discarded. 

It  is  therefore  the  first  object  of  the  present 
invention  to  provide  a  general  service  water  storing 
equipment  in  which  it  can  be  arranged  on  relatively 
narrow  space,  a  water  storage  capacity  can  be 
increased  or  decreased  by  increasing  or  decreas- 
ing  the  capacity  of  a  storage  vessel  according  to 
the  required  amount  of  the  general  service  water, 
and  the  stored  rainwater  can  be  supplied  to  the 
required  place  as  the  general  service  water  without 
a  power  source  such  as  a  pump  and  the  like  by 
utilizing  a  potential  energy  of  the  rainwater  in  the 
storage  vessel. 

It  is  therefore  the  second  object  of  the  present 
invention  to  provide  a  general  service  water  storing 
equipment  in  which  the  used  water  of  a  bathtub 
can  be  supplied  to  the  required  place  as  the  gen- 
eral  service  water  by  storing  the  used  water  of  the 
bathtub  in  a  storage  vessel  by  a  pump  to  utilize  a 
potential  energy  of  the  used  water  in  the  storage 

vessel,  thereby  utilizing  the  used  water  of  the  bath- 
tub  effectively. 

DISCLOSURE  OF  INVENTION 
5 

The  construction  of  the  present  invention  for 
attaining  the  above  mentioned  objects  will  be  ex- 
plained  hereinafter  with  reference  to  Fig.  1,  Fig.  3, 
Figs.  7-14  corresponding  to  the  embodiments  of 

io  the  present  invention. 
The  first  general  service  water  storing  equip- 

ment  according  to  the  present  invention  comprises, 
as  shown  in  Fig.  1  and  Fig.  3,  a  rainwater  passage 
14  disposed  along  a  peripheral  edge  of  a  roof  of  a 

75  house  or  a  housetop  for  receiving  a  rainwater  15 
dropping  on  the  roof  or  the  housetop,  a  plurality  of 
storage  portions  11-13  disposed  along  the  vertical 
direction  at  positions  lower  than  the  rainwater  pas- 
sage  14,  a  first  supply  passage  21  for  leading  the 

20  rainwater  received  in  the  rainwater  passage  14  to 
the  uppermost  one  11  of  the  storage  portions  11- 
13,  a  second  supply  passage  22  connected  to  a 
lower  face  or  a  lower  portion  of  a  side  face  of  the 
uppermost  storage  portion  11  at  one  end  thereof, 

25  and  provided  with  a  supply  valve  33  at  the  other 
end  thereof,  third  supply  passages  23  each  con- 
nected  with  a  lower  face  or  a  lower  portion  of  a 
side  face  of  the  storage  portion  12,  13  except  the 
uppermost  storage  portion  11  at  one  end  thereof, 

30  and  each  connected  with  the  second  supply  pas- 
sage  22  through  a  nonreturn  valve  43  at  the  other 
end  thereof,  and  overflow  passages  41  each  for 
leading  the  rainwater  15  exceeding  above  a  pre- 
determined  water  level  to  the  storage  portion  12, 

35  13  just  below  the  storage  portions  11,  12  except 
the  lowermost  one  13  of  the  storage  portions  11- 
13,  when  the  rainwaters  15  received  in  the  storage 
portions  11,12  except  the  lowermost  storage  por- 
tion  13  go  up  in  water  level  up  to  the  predeter- 

40  mined  water  level  respectively. 
The  characteristic  construction  resides  in  that 

the  nonreturn  valve  43  is  adapted  to  prevent  the 
rainwater  15  from  flowing  into  the  third  supply 
passage  23  when  a  pressure  on  a  side  of  the  other 

45  end  of  the  third  supply  passage  23  is  not  less  than 
a  pressure  on  a  side  of  the  one  end  of  the  third 
supply  passage  23  and  to  allow  the  rainwater  15  to 
flow  from  the  one  end  of  the  third  supply  passage 
23  to  the  other  end  thereof  when  a  pressure  on  a 

50  side  of  the  other  end  of  the  third  supply  passage 
23  is  less  than  a  pressure  on  a  side  of  the  one  end 
of  the  third  supply  passage  23. 

The  second  general  service  water  storing 
equipment  according  to  the  present  invention  com- 

55  prises,  as  shown  in  Fig  7,  a  plurality  of  storage 
portions  11-13  disposed  along  the  vertical  direc- 
tion,  a  fourth  supply  passage  74  connecting  the 
uppermost  one  11  of  the  storage  portions  11-13 
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with  a  bathtub,  a  pump  71  disposed  in  the  middle 
of  the  fourth  supply  passage  74  for  pumping  a 
used  water  of  the  bathtub  to  the  uppermost  storage 
portion  1  1  ,  a  second  supply  passage  23  connected 
to  a  lower  face  or  a  lower  portion  of  a  side  face  of 
the  uppermost  storage  portion  1  1  at  one  end  there- 
of,  and  provided  with  a  supply  valve  33  at  the  other 
end  thereof,  third  supply  passages  23  each  con- 
nected  with  a  lower  face  or  a  lower  portion  of  a 
side  face  of  the  storage  portions  12,  13  except  the 
uppermost  storage  portion  11  at  one  end  thereof, 
and  each  connected  with  the  second  supply  pas- 
sage  22  through  a  nonreturn  valve  43  at  the  other 
end  thereof,  and  overflow  passages  41  each  for 
leading  the  used  water  exceeding  above  a  pre- 
determined  water  level  to  the  storage  portion  12, 
13  just  below  the  storage  portions  11,  12  except 
the  lowermost  one  13  of  the  storage  portions  11- 
13,  when  the  used  water  received  in  the  storage 
portions  11,12  except  the  lowermost  storage  por- 
tion  13  goes  up  in  water  level  up  to  the  predeter- 
mined  water  level  respectively. 

The  characteristic  construction  resides  in  that 
the  nonreturn  valve  43  is  adapted  to  prevent  the 
used  water  from  flowing  into  the  third  supply  pas- 
sage  23  when  a  pressure  on  a  side  of  the  other 
end  of  the  third  supply  passage  23  is  not  less  than 
a  pressure  on  a  side  of  the  one  end  of  the  third 
supply  passage  23,  and  to  allow  the  used  water  to 
flow  from  the  one  end  of  the  third  supply  passage 
23  to  the  other  end  thereof  when  a  pressure  on  a 
side  of  the  other  end  of  the  third  supply  passage 
23  is  less  than  a  pressure  on  a  side  of  the  one  end 
of  the  third  supply  passage  23. 

Further,  as  shown  Fig.  1  or  Fig.  7,  a  plurality  of 
the  storage  portions  11-13  may  comprise  a  plural- 
ity  of  storage  vessels,  and  these  storage  vessels 
11-13  can  be  stacked  in  the  vertical  direction. 

Still  further,  as  shown  Fig.  8  or  Fig.  9,  it  is 
preferable  that  a  plurality  of  the  storage  portions 
81-84,  or  111-114  comprise  a  plurality  of  storage 
chambers  which  are  formed  by  partitioning  an  in- 
side  of  a  single  vertically  elongated  storage  vessel 
80,  110  by  partition  plates  86  or  116  extending 
substantially  in  the  horizontal  direction. 

Moreover,  as  shown  in  Fig.  9,  the  second  sup- 
ply  passage  122  can  be  formed  into  a  vertically 
elongated  small  chamber  by  a  vertical  plate  117 
and  a  side  plate  110b  of  the  single  storage  vessel 
110,  the  vertical  plate  117  extending  vertically  and 
downwardly  from  an  end  edge  of  the  partition  plate 
116  as  a  bottom  plate  of  the  uppermost  storage 
chamber  111,  which  end  edge  of  the  partition  plate 
1  16  is  notched. 

The  third  general  service  water  storing  equip- 
ment  according  to  the  present  invention  comprises, 
as  shown  in  Fig.  10,  a  rainwater  passage  14  dis- 
posed  along  a  peripheral  edge  of  a  roof  of  a  house 

or  a  housetop  for  receiving  a  rainwater  15  dropping 
on  the  roof  or  the  housetop,  a  plurality  of  storage 
portions  131-133  disposed  at  positions  lower  than 
the  rainwater  passage  14  and  arranged  so  as  to 

5  form  in  line  in  the  horizontal  direction,  a  first  supply 
passage  141  for  leading  the  rainwater  15  received 
in  the  rainwater  passage  14  to  a  first  storage  por- 
tion  131  of  a  plurality  of  the  storage  portions  131- 
133,  a  second  supply  passage  142  connected  to  a 

io  lower  face  or  a  lower  portion  of  a  side  face  of  the 
first  storage  portion  131  at  one  end  thereof,  and 
provided  with  a  supply  valve  33  at  the  other  end 
thereof,  a  lower  portion  communicating  means  137 
for  communicating  lower  portions  of  a  plurality  of 

is  the  storage  portions  131-133  in  series  and  in  order 
from  the  first  storage  portion  131,  nonreturn  valves 
43  disposed  on  the  lower  portion  communication 
means  137  respectively,  and  an  upper  portion 
communication  means  138  for  communicating  up- 

20  per  portions  of  a  plurality  of  the  storage  portions 
131-133  in  series  and  in  order  from  the  first  stor- 
age  portion  131  . 

The  characteristic  construction  resides  in  that 
the  valve  43  is  adapted  to  prevent  the  rainwater  15 

25  from  flowing  into  the  lower  portion  communication 
means  137  when  a  pressure  on  a  proximal  side  to 
the  first  storage  portion  131  is  not  less  than  a 
pressure  on  a  distal  side  from  the  first  storage 
portion  131  and  to  allow  the  rainwater  15  to  flow 

30  toward  the  first  storage  portion  131  through  the 
lower  portion  communication  means  137  when  a 
pressure  on  a  proximal  side  to  the  first  storage 
portion  131  is  less  than  a  pressure  on  a  distal  side 
from  the  first  storage  portion  131. 

35  The  fourth  general  service  water  storing  equip- 
ment  comprises,  as  shown  in  Fig.  11,  a  plurality  of 
storage  portions  131-133  arranged  so  as  to  form  in 
line  in  the  horizontal  direction,  a  fourth  supply 
passage  74  connecting  a  first  storage  portion  131 

40  of  the  storage  portions  131-133  with  a  bathtub,  a 
pump  71  disposed  in  the  middle  of  the  fourth 
supply  passage  74  for  pumping  a  used  water  145 
of  the  bathtub  to  the  first  storage  portion  131,  a 
second  supply  passage  142  connected  to  a  lower 

45  face  or  a  lower  portion  of  a  side  face  of  the  first 
storage  portion  131  at  one  end  thereof,  and  pro- 
vided  with  a  supply  valve  33  at  the  other  end 
thereof,  a  lower  portion  communicating  means  137 
for  communicating  lower  portions  of  a  plurality  of 

50  the  storage  portions  131-133  in  series  and  in  order 
from  the  first  storage  portion  131,  nonreturn  valves 
43  disposed  on  the  lower  portion  communication 
means  137  respectively,  and  an  upper  portion 
communicating  means  138  for  communicating  up- 

55  per  portions  of  a  plurality  of  the  storage  portions 
131-133  in  series  and  in  order  from  the  first  stor- 
age  portion  131  . 

4 
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The  characteristic  construction  resides  in  that 
the  nonreturn  valve  43  is  adapted  to  prevent  the 
used  water  145  from  flowing  into  the  lower  portion 
communication  means  137  when  a  pressure  on  a 
proximal  side  to  the  first  storage  portion  131  is  not 
less  than  a  pressure  on  a  distal  side  from  the  first 
storage  portion  131,  and  to  allow  the  used  water 
145  to  flow  toward  the  first  storage  portion  131 
when  a  pressure  on  a  proximal  side  to  the  first 
storage  portion  131  is  less  than  a  pressure  on  a 
distal  side  from  the  first  storage  portion  131. 

Moreover,  as  shown  in  Fig.  10  or  Fig.  11,  a 
plurality  of  the  storage  portions  131-133  can  com- 
prise  a  plurality  of  vertically  elongated  storage  ves- 
sels. 

Further,  as  shown  in  Fig.  12,  Fig.  13  or  Fig.  14, 
it  is  preferable  that  a  plurality  of  the  storage  por- 
tions  151-154,  or  211-214,  and  221-223  comprise  a 
plurality  of  storage  chambers  which  are  formed  by 
partitioning  an  inside  of  a  single  storage  vessel  150 
or  210  through  partition  plates  156  or  216  extend- 
ing  substantially  in  the  vertical  direction. 

In  the  first  general  service  water  storing  equip- 
ment  as  shown  in  Fig.  1  and  Fig.  3,  the  rainwater 
15  dropping  on  the  roof  of  the  house  or  the 
housetop  passes  through  the  rainwater  passage  14 
and  the  first  supply  passage  21  and  then  at  first 
collected  in  the  uppermost  storage  vessel  11. 
When  the  rainwater  15  in  the  uppermost  storage 
vessel  11  goes  up  in  water  level  up  to  over  a 
predetermined  water  level,  the  rainwater  15  ex- 
ceeding  over  the  predetermined  water  level  passes 
through  the  overflow  passage  41  and  then  col- 
lected  in  the  storage  vessel  12  just  below  the 
storage  vessel  11.  In  this  way,  the  rainwater  15  is 
collected  in  the  storage  vessels  11-13  in  order  from 
the  uppermost  storage  vessel  1  1  . 

If  the  supply  valve  33  is  opened  in  the  above 
mentioned  state,  the  rainwater  15  in  the  storage 
vessel  11  is  first  supplied  to  the  destination  of 
supply.  At  this  time,  the  rainwater  15  is  not  sup- 
plied  thereto  from  the  storage  vessel  12,  13  except 
the  uppermost  storage  vessel  11  due  to  the  non- 
return  valve  43  disposed  on  the  third  supply  pas- 
sage  23.  When  the  rainwater  15  in  the  uppermost 
storage  vessel  11  is  exhausted,  the  rainwater  15  in 
the  storage  vessel  12  just  below  the  storage  vessel 
11  is  supplied  to  the  destination  of  supply.  In  this 
way,  the  rainwater  15  is  supplied  to  the  destination 
of  supply  in  order  from  the  uppermost  storage 
passage  1  1  by  utilizing  the  potential  energy  of  the 
rainwater  15  of  respective  storage  vessels  11-13. 

In  the  second  general  service  water  storing 
equipment  as  shown  in  Fig.  7,  the  operation  thereof 
is  the  same  as  the  first  general  service  water 
storing  equipment,  except  that  the  pump  71  sup- 
plies  the  used  water  of  the  bathtub  to  the  upper- 
most  storage  vessel  1  1  of  the  storage  vessels  1  1  - 

13  through  the  fourth  supply  passage  74. 
In  the  third  general  service  water  storing  equip- 

ment,  as  shown  in  Fig.  10,  the  rainwater  15  drop- 
ping  on  the  roof  of  the  house  or  the  housetop 

5  passes  through  the  rainwater  passage  14  and  the 
first  supply  passage  141  and  then  first  collected  in 
the  vertically  elongated  first  storage  vessel  131. 
When  the  rainwater  15  in  the  first  storage  vessel 
131  goes  up  in  water  level  up  to  over  a  predeter- 

io  mined  water  level,  the  rainwater  15  exceeding  over 
the  predetermined  water  level  is  collected  in  the 
adjacent  second  storage  vessel  132  connected  to 
the  first  storage  vessel  through  the  upper  portion 
communicating  means  138.  In  this  way,  the  rain- 

15  water  15  is  collected  in  order  from  the  first  storage 
vessel  131. 

If  the  supply  valve  33  is  opened  in  the  above 
mentioned  state,  the  rainwater  15  in  the  first  stor- 
age  vessel  131  is  first  supplied  to  the  destination  of 

20  supply.  When  the  water  level  of  the  first  storage 
vessel  131  goes  down  to  come  to  the  same  water 
level  as  that  of  the  storage  vessel  132,  133  except 
the  storage  vessel  131,  the  water  levels  of  these 
storage  vessels  131-133  go  down  while  they  are 

25  substantially  identical  with  each  other.  In  this  way, 
the  rainwater  15  is  supplied  to  the  destination  of 
supply  by  utilizing  the  potential  energy  of  the  rain- 
water  15  of  respective  vertically  elongated  storage 
vessels  131-133. 

30  In  the  fourth  general  service  water  storing 
equipment  as  shown  in  Fig.  11,  the  function  thereof 
is  the  same  as  that  of  the  first  general  service 
water  storing  equipment,  except  that  the  pump  74 
supplies  the  used  water  145  of  the  bathtub  to  the 

35  first  storage  vessel  131  of  the  storage  vessels  131- 
133  through  the  fourth  supply  passage  71. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

40  Fig.  1  is  a  front  view  of  a  general  service  water 
storing  equipment  of  a  first  embodiment  accord- 
ing  to  the  present  invention; 
Fig.  2  is  a  sectional  view  taken  along  the  line  A- 
A  of  Fig.  1; 

45  Fig.  3  is  a  sectional  view  taken  along  the  line  B- 
B  of  Fig.  2; 
Fig.  4  is  a  sectional  view  taken  along  the  line  C- 
C  of  Fig.  2; 
Fig.  5  is  an  enlarged  sectional  view  of  D  part  of 

50  Fig.  1; 
Fig.  6  is  an  enlarged  sectional  view  of  E  part  of 
Fig.  1; 
Fig.  7  is  a  front  view  of  a  general  service  water 
storing  equipment  of  a  second  embodiment  ac- 

55  cording  to  the  present  invention,  corresponding 
to  Fig.  1; 
Fig.  8  is  a  longitudinal  section  view  of  a  general 
service  water  storing  equipment  of  a  third  em- 

5 
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bodiment  according  to  the  present  invention; 
Fig.  9  is  a  longitudinal  section  view  of  a  general 
service  water  storing  equipment  of  a  fourth  em- 
bodiment  according  to  the  present  invention, 
corresponding  to  Fig.  8; 
Fig.  10  is  a  longitudinal  section  view  of  a  gen- 
eral  service  water  storing  equipment  of  a  fifth 
embodiment  according  to  the  present  invention, 
corresponding  to  Fig.  8; 
Fig.  11  is  a  longitudinal  section  view  of  a  gen- 
eral  service  water  storing  equipment  of  a  sixth 
embodiment  according  to  the  present  invention, 
corresponding  to  Fig.  8; 
Fig.  12  is  a  longitudinal  section  view  of  a  gen- 
eral  service  water  storing  equipment  of  a  sev- 
enth  embodiment  according  to  the  present  in- 
vention,  corresponding  to  Fig.  8; 
Fig.  13  is  a  longitudinal  section  view  of  a  gen- 
eral  service  water  storing  equipment  of  an 
eighth  embodiment  according  to  the  present  in- 
vention,  corresponding  to  Fig.  8;  and 
Fig.  14  is  a  perspective  view  of  a  principal  part 
of  a  general  service  water  service  equipment  of 
a  ninth  embodiment  according  to  the  present 
invention. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVEN- 
TION 

The  first  embodiment  according  to  the  present 
invention  will  be  described  hereinafter  with  refer- 
ence  to  the  drawings. 

As  shown  in  Figs.  1-6,  a  rainwater  gutter  14  is 
disposed  along  a  peripheral  edge  of  a  roof  of  a 
house,  and  it  receives  a  rainwater  15  dropping  on 
the  roof.  The  storage  portions  11-13  are  disposed 
so  as  to  be  stacked  in  plural  at  positions  lower  than 
the  rainwater  gutter  14.  The  number  of  the  stacked 
storage  portions  11-13  is  three  in  this  embodiment. 
Hereinafter,  the  uppermost  storage  vessel  11  is 
referred  to  as  a  first  storage  vessel,  the  middle 
storage  portion  12  is  referred  to  as  a  second  stor- 
age  vessel,  and  the  lowermost  storage  portion  13  is 
referred  to  as  a  third  storage  vessel.  These  storage 
vessels  11-13  are  attached  to  a  plurality  of  sup- 
ports  16  at  a  constant  distances  (Fig.  1).  The 
supports  16  are  disposed  vertically  on  a  ground  G. 
The  storage  vessels  11-13  are  formed  into  a  rec- 
tangular  parallelepiped  in  this  embodiment  by  con- 
necting  a  lid  plate  17,  side  plates  18  and  a  bottom 
plate  19,  which  are  made  of  resin,  by  angle  steels 
24,  and  then  an  inside  of  the  storage  vessel  is 
sealed.  The  support  16  is  made  from  a  channel 
steel  in  this  embodiment. 

The  rain  water  15  received  in  the  rainwater 
gutter  14  is  led  to  the  first  storage  vessel  11  by  a 
pipe-like  first  supply  passage  21.  The  first  supply 
passage  21  is  connected  to  the  rainwater  gutter  14 

at  an  upper  end  thereof  and  is  inserted  into  the 
storage  vessel  11  through  the  lid  plate  17  of  the 
first  storage  vessel  11  at  a  lower  end  thereof.  A 
rainwater  flow  diverter  26  is  connected  on  the  mid- 

5  die  of  the  first  supply  passage  21  . 
The  rainwater  flow  diverter  26,  as  shown  in  Fig. 

5  in  detail,  comprises  an  upper  case  27  connected 
to  an  upper  part  of  the  first  supply  passage  21  ,  and 
a  lower  case  28  connected  to  the  upper  case  27  at 

io  an  upper  end  thereof  and  connected  to  a  lower  part 
of  the  first  supply  passage  21  at  a  lower  end 
thereof.  An  inner  circumferential  face  on  a  lower 
portion  of  the  upper  case  27  is  inserted  and  at- 
tached  with  a  short  pipe  29,  which  is  formed  with  a 

is  convex  portion  29a  protruding  toward  a  center  of 
the  short  pipe  29.  An  inner  cylinder  28a  is  dis- 
posed  in  the  lower  case  28  integrally  with  the  case 
28.  A  funnel  30  is  attached  to  an  upper  end  of  the 
inner  cylinder  28a.  An  upper  end  of  the  funnel  30  is 

20  positioned  at  a  position  lower  than  the  convex 
portion  29a  by  a  predetermined  distance.  More- 
over,  one  end  of  a  drain  pipe  31  is  connected  to  a 
lower  portion  of  a  circumferential  face  of  the  lower 
case  28.  When  the  amount  of  the  rainwater  15 

25  flowing  into  the  upper  part  of  the  first  supply  pas- 
sage  21  is  a  little  and  includes  a  plenty  of  dust 
adhered  to  the  roof,  for  example  when  the  rain 
starts  to  fall,  the  rainwater  15  flows  as  shown  by  an 
arrow  of  a  solid  line  to  be  led  to  the  drain  pipe  31  . 

30  When  the  rain  falls  really  and  then  the  amount  of 
the  rainwater  15  flowing  into  the  upper  part  of  the 
first  supply  passage  21  becomes  great,  the  rain- 
water  15  flows  as  shown  by  an  arrow  of  a  dotted 
line  to  be  led  to  the  lower  one  of  the  first  supply 

35  passage  21.  The  rainwater  15  including  a  plenty  of 
the  dusts  to  be  led  to  the  rain  pipe  31  is  led  to  the 
sewerage  not  shown  in  the  drawings  through  an 
overflow  pipe  42  described  later. 

A  lower  face  of  the  bottom  plate  19  of  the  first 
40  storage  vessel  1  1  is  connected  with  one  end  of  the 

pipe-like  second  supply  passage  22,  this  passage 
22  turns  aside  the  second  storage  vessel  12  and 
then  extends  in  parallel  with  the  support  16,  and 
vertically  and  downwardly.  Then  a  supply  valve  33 

45  is  disposed  on  the  lower  end,  that  is  the  other  end 
of  this  passage  22.  An  extending  pipe  34  is  con- 
nected  so  as  to  branch  from  the  middle  of  the 
second  supply  passage,  that  is  substantially  the 
same  portion  in  height  as  the  upper  portion  of  the 

50  second  storage  vessel  12,  and  the  extending  pipe 
34  is  provided  with  a  stop  valve  36.  The  supply 
valve  33  and  the  stop  valve  36  each  is  of  a  manual 
operated  opening  and  closing  valve  (Fig.  1). 

Lower  faces  of  the  bottom  plates  19  of  the 
55  second  storage  vessel  12  and  the  third  storage 

vessel  13  are  connected  with  one  ends  of  the  pipe- 
like  third  supply  passages  23,  23  respectively,  the 
other  ends  of  these  passages  23,  23  are  connected 

6 
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to  the  second  supply  passage  22  respectively. 
Nonreturn  valves  43,  43  are  connected  to  the  midd- 
les  of  the  third  supply  passages  23,  23  respectively 
(Figs.  1-3). 

The  nonreturn  valve  43,  as  shown  in  Fig.  6, 
comprises  a  cylindrical  case  44,  an  upstream  side 
cylindrical  member  46  inserted  in  the  case  44  on 
one  end  side  of  the  third  supply  passage  23,  that 
is,  in  a  right  side  inside  of  the  case  44,  and  formed 
with  a  lower  wall  46a  closing  a  lower  half  of  an 
inside  of  the  case  44,  a  downstream  side  cylin- 
drical  member  47  inserted  in  the  case  44  on  the 
other  end  side  of  the  third  supply  passage  23,  that 
is,  in  a  left  side  inside  of  the  case  44,  and  formed 
with  an  upper  wall  47a  closing  an  upper  half  of  the 
inside  of  the  case  44,  and  a  float  48  received 
between  the  lower  wall  46a  and  the  upper  wall  47a. 
A  protruding  wall  46b  is  disposed  so  as  to  protrude 
from  an  upper  end  of  the  lower  wall  46a  toward  the 
upper  wall  47a.  The  upper  wall  47a  is  disposed  so 
as  to  extend  from  the  upper  end  to  the  vicinity  of 
the  lower  end  in  the  inside  of  the  case  44,  a 
protruding  wall  47b  is  disposed  so  as  to  protrude 
from  a  substantially  center  of  the  upper  wall  47a 
toward  the  lower  wall  46a. 

Moreover,  a  lower  portion  of  the  upper  wall  47a 
is  formed  with  a  number  of  holes  47c.  A  center  of  a 
distal  end  of  the  protruding  wall  46b  of  the  lower 
wall  46a  is  formed  with  a  semicircle  like  notch  46c, 
and  a  center  of  a  distal  end  of  the  protruding  wall 
47b  of  the  upper  wall  47a  is  formed  with  a  semicir- 
cle  like  notch  47d.  These  notches  46c,  47d  form  a 
circle  hole  49  by  being  abutted  at  the  distal  ends  of 
protruding  wall  46b,  47b.  The  float  48  is  received 
between  the  lower  wall  46a  and  the  upper  wall  47a 
below  the  protruding  walls  46a,  47b.  When  the 
portion  of  the  case  44  which  receives  the  float  48  is 
filled  with  the  rainwater,  that  is,  when  a  pressure  on 
the  other  end  side  of  the  third  supply  passage  23 
is  not  less  than  a  pressure  of  one  end  side  of  the 
third  supply  passage,  the  float  48  is  adapted  to  rise 
to  close  the  above  mentioned  circle  hole  49.  When 
the  rainwater  15  in  the  portion  of  the  case  44  which 
receives  the  float  48  flows  out,  that  is,  when  a 
pressure  on  the  other  end  side  of  the  third  supply 
passage  23  is  less  than  a  pressure  of  one  end  side 
of  the  third  supply  passage,  the  float  48  is  adapted 
to  open  the  above  mentioned  circle  hole  49.  The 
right  side  end  of  the  case  44  is  connected  to  the 
third  supply  passage  23,  and  the  left  side  end  of 
the  case  44  is  connected  to  the  third  supply  pas- 
sage  23  through  the  short  pipe  51  and  a  reducer 
52. 

The  first  storage  vessel  11  and  the  second 
storage  vessel  12  are  connected  with  each  other 
through  a  pipe-like  overflow  passage  41.  An  upper 
end  of  the  overflow  passage  41  is  inserted  through 
the  side  plate  18  of  the  first  storage  vessel  11  and 

opens  upwardly,  and  a  lower  end  of  the  overflow 
passage  41  is  inserted  through  the  lid  plate  17  of 
the  second  storage  vessel  12  and  opens  downwar- 
dly.  Also,  the  second  storage  vessel  12  and  the 

5  third  storage  vessel  13  are  connected  with  each 
other  through  an  overflow  passage  41  of  the  same 
shape  as  the  above  mentioned  overflow  passage 
41.  An  upper  end  of  this  overflow  passage  41  is 
inserted  through  the  side  plate  18  of  the  second 

io  storage  vessel  12  and  opens  upwardly,  and  a  lower 
end  of  the  overflow  passage  41  is  inserted  through 
the  lid  plate  17  of  the  third  storage  vessel  13  and 
opens  downwardly.  The  rainwaters  15  stored  in  the 
first  and  second  storage  vessels  11,  12  go  up  in 

is  water  level  up  to  over  the  predetermined  water 
levels  respectively,  the  rainwaters  15  exceeding 
over  the  predetermined  water  levels  are  adapted  to 
be  led  to  the  second  and  third  storage  vessels  12, 
13.  The  third  storage  vessel  is  connected  with  the 

20  overflow  pipe  42.  An  upper  end  of  the  overflow 
pipe  42  is  inserted  through  the  side  plate  18  of  the 
third  storage  vessel  13  and  opens  upwardly,  and  a 
lower  end  of  the  overflow  pipe  42  is  connected  to 
the  sewerage.  This  overflow  pipe  42  is  adapted  to 

25  lead  the  rainwater  15  exceeding  over  the  predeter- 
mined  water  level  to  the  sewerage  when  the  rain- 
water  15  stored  in  the  third  storage  vessel  13  go 
up  in  water  level  up  to  over  the  predetermined 
water  level  (Figs.  1-4). 

30  Moreover,  the  lid  plates  17  of  the  first  to  third 
storage  vessels  11-14  are  connected,  as  shown  in 
Figs.  2  and  4  in  detail,  with  a  substantially  reverse 
J-shaped  air  vent  pipe  53  exhausting  an  air  in  the 
respective  storage  vessels  11-13  when  the  rain- 

35  waters  15  in  the  respective  storage  vessels  11-13 
increase,  and  introducing  an  open  air  into  the  re- 
spective  storage  vessels  11-13  when  the  rainwaters 
15  in  the  respective  storage  vessels  11-13  de- 
crease.  The  supply  passages  21-23,  the  drain 

40  pipes  31,  the  extending  pipe  34,  the  overflow  pas- 
sage  41,  and  the  overflow  pipe  42  and  the  like 
each  comprises  a  pipe  made  of  resin  such  as  vinyl 
chloride,  FRP  and  the  like,  or  a  pipe  made  of  metal 
such  as  a  steel  pipe  and  the  like. 

45  In  the  general  service  water  storing  equipment 
constituted  as  the  above  mentioned,  the  rainwater 
15  dropping  on  the  roof  of  the  house  passes 
through  the  rainwater  gutter  14  and  the  first  supply 
passage  21  and  diverted  by  the  rainwater  diverter 

50  26,  and  the  rainwater  15  having  a  relatively  small 
amount  of  dusts  passes  through  the  first  supply 
passage  21  and  collected  in  the  first  storage  vessel 
11.  At  this  time,  the  rainwater  15  in  the  first  storage 
vessel  11  is  stopped  by  the  nonreturn  valves  43, 

55  43  disposed  on  the  second  supply  passages  23,  23 
not  to  flow  into  the  second  and  third  storage  ves- 
sels  12,  13.  When  the  rainwater  15  stored  in  the 
first  storage  vessel  1  1  goes  up  in  water  level  up  to 
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over  the  predetermined  water  level,  the  rainwater 
15  exceeding  over  the  predetermined  water  level 
passes  through  the  overflow  passage  41  of  the  first 
storage  vessel  11  and  is  collected  in  the  second 
storage  vessel  12  just  below  the  storage  vessel  11. 
When  the  rainwater  15  in  the  second  storage  ves- 
sel  12  goes  up  in  water  level  up  to  over  the 
predetermined  water  level,  the  rainwater  15  ex- 
ceeding  over  the  predetermined  water  level  passes 
through  the  overflow  passage  41  of  the  second 
storage  vessel  12  and  is  collected  in  the  third 
storage  vessel  13.  When  the  rainwater  15  in  the 
third  storage  vessel  13  goes  up  in  water  level  up  to 
over  the  predetermined  water  level,  the  rainwater 
15  exceeding  over  the  predetermined  water  level 
passes  through  the  overflow  pipe  42  discharged  to 
the  sewerage  not  shown  in  the  drawings.  In  this 
way,  the  rain  water  is  collected  therein  in  the  order 
of  the  uppermost  first  storage  vessel  1  1  ,  the  middle 
second  storage  vessel  12,  and  the  third  storage 
vessel  13. 

Moreover,  when  the  supply  valve  33  is  opened, 
at  first  the  rainwater  15  of  the  first  storage  vessel 
11  passes  through  the  second  supply  passage  22 
and  is  supplied  to  the  objective  of  supply  not 
shown  in  the  drawing  such  as  a  garden,  a  garage, 
a  toilet  and  the  like,  and  then  is  utilized  as  a 
general  service  water  such  as  a  sprinkle  water  over 
a  garden,  a  washing  water  for  a  car,  a  flushing 
water  for  a  toilet  and  the  like.  At  this  time,  even  if 
the  rainwater  15  is  collected  in  the  second  storage 
vessel  12  and  the  third  storage  vessel  13,  since  the 
pressure  on  the  other  end  side  of  the  third  supply 
passage  23  is  not  less  than  the  pressure  on  one 
end  side  of  the  third  supply  passage  23,  there  is 
maintained  a  condition  that  the  float  48  of  the 
nonreturn  valve  43  closes  the  circle  hole  49,  so  that 
the  rainwater  15  in  the  second  storage  vessel  12 
and  the  third  storage  vessel  13  does  not  flow  into 
the  second  supply  passage  22  through  the  third 
supply  passage  23.  When  the  rain  water  15  in  the 
first  storage  vessel  11  is  exhausted,  the  pressure 
on  the  other  end  side  of  the  third  supply  passage 
23  connected  to  a  lower  face  of  the  second  storage 
vessel  12  turns  out  to  be  less  than  the  pressure  on 
one  end  side  of  the  third  supply  passage  23,  so 
that  the  float  48  of  the  nonreturn  valves  43  on  this 
passage  23  descends  to  open  the  circle  hole  49, 
and  then  the  rainwater  15  in  the  second  storage 
vessel  12  is  supplied  to  the  designation  of  supply. 
When  the  rainwater  15  in  the  second  storage  ves- 
sel  12  is  exhausted,  the  rainwater  15  in  the  third 
storage  vessel  13  is  supplied  to  the  destination  of 
supply.  In  this  way,  by  utilizing  the  potential  energy 
of  the  rainwaters  15  in  the  respective  storage  ves- 
sels  11-13,  the  rainwaters  15  are  supplied  to  the 
destination  of  supply  in  the  order  of  the  uppermost 
first  storage  vessel  11,  the  middle  second  storage 

vessel  12,  and  the  lowermost  third  storage  vessel 
13. 

Further,  if  the  supply  valve  33  is  closed  and 
the  stop  valve  36  is  opened  in  a  condition  that  the 

5  rainwater  15  is  collected  in  the  first  storage  vessel 
11,  the  rainwater  15  in  the  first  storage  vessel  11  is 
supplied  to  a  place  apart  from  the  storage  vessels 
11-13  by  utilizing  the  potential  energy  of  the  rain- 
water  15. 

io  Fig.  7  shows  a  second  embodiment  of  the 
present  invention.  In  Fig.  7,  the  same  reference 
number  as  that  of  Fig.  1  shows  the  same  compo- 
nent. 

In  this  embodiment,  the  uppermost  storage 
is  vessel  11  of  the  storage  vessels  11-13  stacked  in 

plural  in  the  vertical  direction,  and  the  bathtub  (not 
shown  in  the  drawing)  are  connected  through  the 
pipe-like  fourth  supply  passage  74,  and  the  pump 
71  and  the  check  valve  72  are  disposed  on  the 

20  middle  of  the  fourth  supply  passage  74.  The  check 
valve  72  is  adapted  to  allow  the  used  water  to  flow 
from  the  bathtub  to  the  storage  vessel  11,  and  to 
forbid  the  used  water  to  flow  from  the  storage 
vessel  1  1  to  the  bathtub. 

25  The  operation  of  the  general  service  water  stor- 
ing  equipment  constructed  as  mentioned  above  is 
the  same  as  that  of  the  first  embodiment  described 
above  except  that  the  pump  71  supplies  the  used 
water  of  the  bathtub  to  the  uppermost  storage 

30  vessel  11  of  the  storage  vessels  11-13  through  the 
fourth  supply  passage  74,  so  that  the  repeat  ex- 
planation  will  be  omitted. 

Fig.  8  shows  a  third  embodiment  of  the  present 
invention.  In  Fig.  8,  the  same  reference  number  as 

35  that  of  Fig.  1  shows  the  same  component. 
In  this  embodiment,  a  single  storage  vessel  80 

is  disposed  at  a  position  lower  than  the  rainwater 
gutter  14,  an  inside  of  the  storage  vessel  80  is 
partitioned  into  four  storage  chambers  81-84  by 

40  three  partition  plates  86  extending  in  the  substan- 
tially  horizontal  direction.  Hereinafter,  the  four  stor- 
age  chambers  81-84  are  referred  to  as  a  first 
storage  chamber  81,  a  second  storage  chamber 
82,  a  third  storage  chamber  83  and  a  fourth  stor- 

45  age  chamber  84,  respectively,  in  order  from  above. 
These  storage  chambers  81-84  are  mounted  on  a 
support  87  disposed  vertically  on  the  ground  G. 
The  single  storage  vessel  80  is  formed  into  a 
rectangular  parallelepiped  by  a  lid  plate  80a,  side 

50  plates  80b  and  a  bottom  plate  80c,  and  an  inside  of 
the  single  storage  vessel  80  is  sealed.  The  rain- 
water  15  received  in  the  rainwater  gutter  14  is  led 
to  the  first  storage  chamber  81  through  the  first 
supply  passage  91  .  An  upper  end  of  the  first  sup- 

55  ply  passage  91  is  connected  to  the  rainwater  gutter 
14,  a  lower  end  of  the  first  supply  passage  91  is 
inserted  into  the  first  storage  chamber  81  through 
the  lid  plate  80a  of  the  single  storage  vessel  80. 

8 
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The  rainwater  diverter  26  is  connected  on  the  mid- 
dle  of  the  first  supply  passage  91  . 

An  lower  face  of  the  partition  plate  86  as  the 
bottom  plate  of  the  first  storage  chamber  81  is 
connected  with  one  end  of  the  second  supply 
passage  92,  this  passage  92  protrudes  out  of  the 
storage  vessel  80  and  then  extends  vertically  and 
downwardly.  A  lower  end  as  the  other  end  of  the 
passage  92  is  provided  with  a  supply  valve  33. 
Lower  faces  of  the  partition  plates  86,  86  as  the 
bottom  plates  of  the  second  storage  chamber  82 
and  the  third  storage  chamber  83,  and  lower  face 
of  the  bottom  plate  80c  of  the  single  storage  vessel 
80  as  the  bottom  plate  of  the  fourth  storage  cham- 
ber  84  are  connected  with  one  ends  of  the  pipe-like 
third  supply  passages  93  respectively,  the  other 
ends  of  these  passages  93  are  connected  with  the 
second  supply  passages  92  respectively.  The  non- 
return  valves  94  are  disposed  on  one  ends  of  the 
third  supply  passage  93.  An  upper  end  of  the 
nonreturn  valve  94  defines  one  end  of  the  third 
supply  passage  93.  The  nonreturn  valve  94  com- 
prises  a  cylindrical  case  94a,  a  protruding  wall  94b 
disposed  so  as  to  protrude  inside  the  case  94a  in 
the  horizontal  direction  and  having  a  circle  hole 
94c,  a  perforated  plate  94d  inserted  into  a  lower 
portion  of  the  case  94a  and  having  a  plurality  of 
holes  94e,  and  a  spherical  float  94f  inserted  loosely 
between  the  protruding  wall  94a  and  the  perforated 
plate  94d.  When  the  portion  of  the  case  94a  which 
receives  the  float  94f  is  filled  with  the  rainwater  15, 
that  is,  when  a  pressure  on  the  other  end  side  of 
the  third  supply  passage  93  is  not  less  than  a 
pressure  on  one  end  side  of  the  third  supply  pas- 
sage  93,  the  float  94f  is  adapted  to  rise  to  close  the 
above  mentioned  circle  hole  94c.  When  the  rain- 
water  15  in  the  portion  of  the  case  94a  which 
receives  the  float  94f  flows  out,  that  is,  when  a 
pressure  on  the  other  end  side  of  the  third  supply 
passage  93  is  less  than  a  pressure  of  one  end  side 
of  the  third  supply  passage  93,  the  float  94d  is 
adapted  to  abut  to  the  perforated  plate  94d  to  open 
the  above  mentioned  circle  hole  94c.  An  upper  end 
of  the  nonreturn  valve  94  is  formed  with  a  notch 
94g  in  order  to  obstruct  that  the  rainwater  15  in  the 
storage  chambers  82-84  are  not  supplied  to  the 
destination  of  supply  and  then  remain  at  the  bot- 
toms  of  the  storage  chambers  82-84. 

Pipe-like  overflow  passages  96  are  disposed 
vertically  on  the  partition  plates  86  as  the  respec- 
tive  bottom  plates  of  the  first  to  third  storage  cham- 
bers  81-83.  When  the  rainwaters  15  stored  in  the 
storage  chambers  81-83  go  up  in  water  level  up  to 
over  the  predetermined  water  levels  respectively, 
the  rainwaters  15  exceeding  over  the  predeter- 
mined  level  are  adapted  to  be  led  to  the  second  to 
fourth  storage  chambers  82-84  respectively.  An 
upper  part  of  the  portion  of  the  side  plate  80b  of 

the  single  storage  vessel  80  which  forms  the  fourth 
storage  chamber  84  is  connected  with  one  end  of 
the  overflow  pipe  97,  and  the  other  end  of  the 
overflow  pipe  97  is  connected  with  the  sewerage 

5  (not  shown  in  the  drawings).  This  overflow  pipe  97 
is  adapted  to  lead  the  rainwater  15  exceeding  over 
the  predetermined  water  level  to  the  sewerage, 
when  the  rainwater  15  received  in  the  storage 
chamber  84  goes  up  in  water  level  up  to  over  the 

io  predetermined  water  level.  Moreover,  the  lid  plate 
80a  of  the  single  storage  vessel  80  is  connected 
with  a  substantially  reverse  J-shaped  air  vent  pipe 
98  for  exhausting  an  air  inside  the  respective  stor- 
age  chambers  81-84  when  the  rainwaters  15  inside 

is  the  respective  storage  chambers  81-84  increase, 
and  for  leading  an  open  air  into  the  respective 
storage  chambers  81-84  when  the  rainwaters  15 
inside  the  respective  storage  chambers  81-84  de- 
crease.  The  single  storage  vessel  80  and  the  parti- 

20  tion  plate  86  each  comprises  a  plate  made  of  resin 
such  as  vinyl  chloride,  FRP  and  the  like,  or  a  plate 
made  of  metal  such  as  a  steel  plate  and  the  like. 

The  operation  of  the  general  service  water  stor- 
ing  equipment  constructed  as  mentioned  above  is 

25  the  same  as  that  of  the  first  embodiment  described 
above,  so  that  the  repeat  explanation  will  be  omit- 
ted. 

Fig.  9  shows  a  fourth  embodiment  of  the 
present  invention.  In  Fig.  9,  the  same  reference 

30  number  as  that  of  Fig.  8  shows  the  same  compo- 
nent. 

In  this  embodiment,  the  second  supply  pas- 
sage  122  is  formed  into  a  longitudinally  elongated 
small  chamber  by  a  vertical  plate  117  and  a  side 

35  plate  110b  of  a  single  storage  vessel  110,  which 
vertical  plate  117  extending  vertically  and  down- 
wardly  from  an  end  edge  of  the  partition  plate  116 
as  the  bottom  plate  of  the  storage  chamber  111 
down  to  above  a  support  87,  which  end  edge  of  the 

40  partition  plate  116  is  notched.  A  lower  end  of  the 
second  supply  passage  122  is  prevented  from  a 
leak  of  the  rainwater  15  by  the  closing  plate  118. 
The  supply  valve  33  is  connected  to  a  lower  por- 
tion  of  the  side  plate  110b  of  the  single  storage 

45  vessel  110  which  forms  the  second  supply  passage 
122,  and  the  other  ends  of  the  third  supply  pas- 
sages  123  are  connected  to  the  vertical  plate  117 
respectively.  The  lid  plate  110a  of  the  single  stor- 
age  vessel  110  is  connected  to  a  substantially 

50  reverse  J-shaped  air  vent  pipe  98. 
The  operation  of  the  general  service  water  stor- 

ing  equipment  constructed  as  mentioned  above  is 
the  same  as  that  of  the  third  embodiment  de- 
scribed  above,  so  that  the  repeat  explanation  will 

55  be  omitted. 
Fig.  10  shows  a  fifth  embodiment  of  the 

present  invention.  In  Fig.  10,  the  same  reference 
number  as  that  of  Fig.  1  shows  the  same  compo- 
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nent. 
In  this  embodiment,  three  longitudinally  elon- 

gated  storage  vessels  131-133  are  arranged  at 
positions  lower  than  the  rainwater  gutters  14  so  as 
to  form  in  line  in  the  horizontal  direction. 
Hereinafter,  these  three  storage  vessels  131-134 
are  referred  to  as  a  first  storage  vessel  131,  a 
second  storage  vessel  132  and  a  third  storage 
vessel  133  in  order  from  the  left.  These  storage 
vessels  131-133  is  mounted  on  the  support  87 
disposed  vertically  on  the  ground  G.  These  storage 
vessels  131-133  each  is  formed  by  a  large  diam- 
eter  pipe  made  of  resin  such  as  vinyl  chloride,  FRP 
and  the  like,  or  a  pipe  made  of  metal  such  as  a 
steel  pipe  and  the  like.  Insides  of  the  storage 
vessels  131-133  are  sealed,  upper  ends  and  lower 
ends  of  which  are  attached  with  blind  flanges  134, 
134  respectively.  The  rainwater  15  received  in  the 
rainwater  gutter  14  is  led  to  the  first  storage  vessel 
131  through  the  first  supply  passage  141.  An  upper 
end  of  the  first  supply  passage  141  is  connected  to 
the  rainwater  gutter  14,  a  lower  end  of  the  first 
supply  passage  141  is  inserted  into  the  storage 
vessel  131  through  the  blind  flange  134  as  the  lid 
of  the  first  storage  vessel  131.  The  rainwater  diver- 
ter  26  is  connected  on  the  middle  of  the  first 
supply  passage  141  . 

A  lower  portion  of  the  side  face  of  the  first 
storage  vessel  131  is  connected  with  one  end  of 
the  second  supply  passage  142,  and  the  other  end 
of  the  second  supply  passage  142  is  provided  with 
the  supply  valve  33.  A  lower  portion  of  the  side 
face  of  the  first  storage  vessel  131  and  a  lower 
portion  of  the  side  face  of  the  second  storage 
vessel  132  are  connected  so  as  to  communicate  to 
each  other  by  a  lower  portion  communicating 
means  137,  and  a  lower  portion  of  the  side  face  of 
the  second  storage  vessel  132  and  a  lower  portion 
of  the  side  face  of  the  third  storage  vessel  133  are 
connected  so  as  to  communicate  with  each  other 
by  the  lower  portion  communicating  means  137. 
These  lower  portion  communicating  means  137 
each  comprises  a  pipe  in  this  embodiment,  the 
nonreturn  valve  43  having  the  same  construction  as 
that  of  the  first  embodiment  is  disposed  on  the 
middle  of  each  of  these  lower  portion  communicat- 
ing  means  137.  The  nonreturn  valve  43  is  adapted 
to  prevent  the  rainwater  15  from  flowing  into  the 
lower  portion  communicating  means  137  when  one 
of  the  both  side  pressures  of  the  nonreturn  valve 
43  on  a  proximal  side  to  the  first  storage  vessel 
131  is  not  less  than  the  other  of  the  both  side 
pressures  on  a  distal  side  from  the  first  storage 
vessel  131,  and  is  adapted  to  allow  the  rainwater 
15  to  flow  into  the  lower  portion  communicating 
means  when  one  of  the  both  side  pressures  of  the 
nonreturn  valve  43  on  the  proximal  side  to  the  first 
storage  vessel  131  is  less  than  the  other  of  the 

both  side  pressures  on  the  distal  side  to  the  first 
storage  vessel  131  . 

An  upper  portion  of  the  side  face  of  the  first 
storage  vessel  131  and  an  upper  portion  of  the 

5  side  face  of  the  second  storage  vessel  132  are 
connected  so  as  to  communicated  with  each  other 
by  the  upper  portion  communicating  means  138, 
and  an  upper  portion  of  the  side  face  of  the  second 
storage  vessel  132  and  an  upper  of  the  side  face  of 

io  the  third  storage  vessel  133  are  connected  so  as  to 
communicate  with  each  other  by  the  upper  portion 
communicating  means  138.  These  upper  portion 
communicating  means  138  each  comprises  a  pipe 
in  this  embodiment.  When  the  rainwaters  15  stored 

is  in  the  first  storage  vessel  131  and  the  second 
storage  vessel  132  go  up  in  water  level  up  to  over 
the  predetermined  water  level  respectively,  the 
rainwater  15  exceeding  over  the  predetermined  wa- 
ter  level  is  led  to  the  second  and  third  storage 

20  vessels  132,  133.  An  upper  portion  of  the  side  face 
of  the  third  storage  vessel  133  is  connected  to  one 
end  of  the  overflow  pipe  139,  the  other  end  of  the 
overflow  pipe  139  is  connected  to  the  sewerage 
(not  shown  in  the  drawings).  This  overflow  pipe  139 

25  is  adapted  to  lead  the  rainwater  15  exceeding  over 
the  predetermined  water  level  to  the  sewerage 
when  the  rainwater  15  stored  in  the  third  storage 
vessel  133  go  up  in  water  level  up  to  the  predeter- 
mined  water  level.  Also,  the  blind  flange  134  as  the 

30  lid  of  the  third  storage  vessel  133  is  connected  with 
a  substantially  reverse  J-shaped  air  vent  pipe  98. 

In  the  general  service  storing  equipment  con- 
structed  as  mentioned  above,  the  rainwater  15 
dropping  on  the  roof  of  the  house  passes  through 

35  the  rainwater  gutter  14  and  the  first  supply  passage 
141  and  then  to  be  diverted  by  the  rainwater  diver- 
ter  26,  and  the  rainwater  15  having  a  relatively 
small  amount  dusts  passes  through  the  first  supply 
passage  141  and  then  is  collected  in  the  first 

40  storage  vessel  131  . 
At  this  time,  the  rainwater  15  in  the  first  storage 

vessel  131  is  stopped  by  the  nonreturn  valve  43 
disposed  on  the  lower  portion  communicating 
means  137  between  the  first  and  second  storage 

45  vessels  131,  132  thereby  not  to  flow  into  the  sec- 
ond  storage  vessel  132.  When  the  rainwater  15 
stored  in  the  first  storage  vessel  131  go  up  in  water 
level  up  to  over  the  predetermined  water  level,  the 
rainwater  15  exceeding  over  the  predetermined  wa- 

50  ter  level  passes  through  the  upper  portion  commu- 
nicating  means  138  between  the  first  and  second 
storage  vessels  131,  132  to  be  collected  in  the 
second  storage  vessel  132.  When  the  rainwater  15 
stored  in  the  second  storage  vessel  132  go  up  in 

55  water  level  up  to  over  the  predetermined  water 
level,  the  rainwater  15  exceeding  over  the  predeter- 
mined  water  level  passes  through  the  upper  portion 
communicating  means  138  between  the  second 
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and  third  storage  vessels  132,  133  to  be  collected 
in  the  third  storage  vessel  133.  When  the  rainwater 
15  in  the  third  storage  vessel  133  go  up  in  water 
level  up  to  over  the  predetermined  water  level,  the 
rainwater  15  exceeding  over  the  predetermined  lev- 
el  passes  through  the  overflow  pipe  139  to  dis- 
charge  to  the  sewerage  not  shown  in  the  drawing. 
In  this  way,  the  rainwater  15  is  collected  in  the  first 
storage  vessel  131,  the  second  storage  vessel  132, 
and  the  third  storage  vessel  133  in  order  from  the 
left. 

Furthermore,  if  the  supply  valve  33  is  opened, 
at  first  the  rainwater  15  in  the  first  storage  vessel 
131  is  supplied  to  the  garden,  the  garage  and  the 
toilet  and  the  like  through  the  second  supply  pas- 
sage  142,  and  then  utilized  as  a  general  service 
water  such  as  a  sprinkle  water  over  a  garden,  a 
washing  water  for  a  car,  a  flushing  water  for  a  toilet 
and  the  like.  When  the  water  level  of  the  first 
storage  vessel  131  goes  down  in  water  level  to  a 
level  slightly  lower  than  the  water  level  of  the 
second  storage  vessel  132,  a  pressure  on  a  side  of 
the  second  storage  vessel  132  with  respect  to  the 
nonreturn  valve  43  disposed  on  the  lower  portion 
communicating  means  137  between  the  first  and 
second  storage  vessel  131,  132  becomes  slightly 
greater  than  a  pressure  on  a  side  of  the  first 
storage  vessel  131,  so  that  the  rainwater  15  stored 
in  the  second  storage  vessel  132  flows  into  the  first 
storage  vessel  131  through  the  lower  portion  com- 
municating  means  137.  As  a  result,  the  water  levels 
of  the  first  and  second  storage  vessels  131,  132  go 
down  while  they  are  substantially  identical  with 
each  other.  In  this  way,  the  rainwater  15  is  supplied 
to  the  destination  of  supply  by  utilizing  the  potential 
energy  of  the  rainwater  15  of  the  respective  lon- 
gitudinally  elongated  storage  vessels  131-133. 

Fig.  11  shows  a  sixth  embodiment  of  the 
present  invention.  In  Fig.  11,  the  same  reference 
number  as  that  of  Fig.  10  shows  the  same  compo- 
nent. 

In  this  embodiment,  the  first  storage  vessel  131 
which  is  one  of  a  plurality  of  the  storage  vessels 
131-133  arranged  so  as  to  form  in  line  in  the 
horizontal  direction  and  the  bathtub  (not  shown  in 
the  drawings)  are  connected  with  each  other  by  the 
pipe-like  fourth  supply  passage  74,  and  the  pump 
71  and  the  check  valve  72  are  disposed  on  the 
middle  of  the  fourth  supply  passage  74.  The  check 
valve  72  is  adapted  to  allow  the  used  water  145  to 
flow  from  the  bathtub  to  the  storage  vessel  131, 
and  to  forbid  the  used  water  145  to  flow  the  stor- 
age  vessel  131  to  the  bathtub. 

The  operation  of  the  general  service  water  stor- 
ing  equipment  constructed  as  mentioned  above  is 
the  same  as  that  of  the  fifth  embodiment  described 
above  except  that  the  pump  71  supplies  the  used 
water  145  of  the  bathtub  to  the  first  storage  vessel 

131  through  the  fourth  supply  passage  74,  so  that 
the  repeat  explanation  will  be  omitted. 

Fig.  12  shows  a  seventh  embodiment  of  the 
present  invention.  In  Fig.  12,  the  same  reference 

5  number  as  that  of  Fig.  10  shows  the  same  compo- 
nent. 

In  this  embodiment,  a  single  storage  vessel 
150  is  disposed  at  a  position  lower  than  the  rain- 
water  gutter  14,  and  an  inside  of  this  storage  ves- 

io  sel  150  is  partitioned  into  four  longitudinally  elon- 
gated  storage  chambers  151-154  by  three  partition 
plates  156  extending  substantially  in  the  vertical 
direction.  Hereinafter,  the  four  storage  chambers 
151-154  are  refereed  to  as  a  first  storage  chamber 

is  151,  a  second  storage  chamber  152,  a  third  stor- 
age  chamber  153  and  a  fourth  storage  chamber 
154  in  order  from  the  left.  These  storage  chamber 
151-154  are  mounted  on  a  support  87  disposed 
vertically  on  the  ground  G.  A  lid  plate  150a,  side 

20  plates  150b  and  a  bottom  plate  made  150c  are 
connected  into  a  rectangular  parallelepiped  to  form 
a  single  storage  vessel  150,  an  inside  of  which  is 
sealed.  The  rain  water  15  received  in  the  rainwater 
gutter  14  is  led  to  the  first  storage  chamber  151  by 

25  the  first  supply  passage  161.  The  first  supply  pas- 
sage  161  is  connected  to  the  rainwater  gutter  14  at 
an  upper  end  thereof  and  is  inserted  into  the  first 
storage  chamber  151  through  the  lid  plate  150a  at 
an  lower  end  thereof.  A  rainwater  diverter  26  is 

30  connected  on  the  middle  of  the  first  supply  pas- 
sage  161  . 

A  portion  of  a  side  plate  150b  of  the  single 
storage  vessel  150  for  forming  the  first  storage 
chamber  151  is  connected  to  one  end  of  the  sec- 

35  ond  supply  passage  162  at  a  lower  portion  thereof, 
and  this  passage  162  is  provided  with  a  supply 
valve  33  at  the  other  end  thereof.  The  lower  portion 
communicating  means  157  are  disposed  on  the 
lower  portions  of  three  partition  plates  156  respec- 

40  tively.  The  lower  portion  communicating  means  157 
comprises  a  through  hole  in  this  embodiment. 
These  lower  portion  communicating  means  157  is 
inserted  with  a  nonreturn  valve  43  which  has  the 
same  construction  as  that  of  the  first  embodiment. 

45  The  nonreturn  valve  43  is  adapted  to  prevent  the 
rainwater  15  from  flowing  into  the  lower  portion 
communicating  means  157  when  one  of  the  both 
side  pressures  of  the  nonreturn  valve  43  on  a 
proximal  side  to  the  first  storage  vessel  151  is  not 

50  less  than  the  other  of  the  both  side  pressures  on  a 
distal  side  to  the  first  storage  vessel  151,  and  is 
adapted  to  allow  the  rainwater  15  to  flow  into  the 
lower  portion  communicating  means  when  one  of 
the  both  side  pressures  of  the  nonreturn  valve  43 

55  on  a  proximal  side  to  the  first  storage  vessel  151  is 
less  than  the  other  of  the  both  side  pressures  on  a 
distal  side  from  the  first  storage  vessel  151. 

11 
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An  upper  portion  communicating  means  158  is 
formed  by  leaving  a  predetermined  space  between 
the  upper  end  of  three  partition  plates  156  and  the 
lid  plate  150a  for  communicating  the  respective 
storage  chambers  151-154.  These  upper  portion 
communicating  means  158  are  adapted  to  lead  the 
rainwater  15  exceeding  over  the  predetermined  wa- 
ter  level  to  the  second  to  fourth  storage  chambers 
152-154  respectively  when  the  rainwaters  15  stored 
in  the  first  to  third  storage  chambers  151-153  go 
up  in  water  level  up  to  over  the  predetermined 
water  level.  A  portion  of  the  side  plate  150b  of  the 
single  storage  vessel  150  for  forming  the  fourth 
storage  chamber  154  is  connected  with  one  end  of 
the  overflow  pipe  159  at  an  upper  end  thereof,  the 
overflow  pipe  159  is  connected  to  the  sewerage 
(not  shown  in  the  drawing)  at  the  other  end  thereof. 
This  overflow  pipe  159  is  adapted  to  lead  the 
rainwater  15  exceeding  over  the  predetermined  wa- 
ter  level,  when  the  rainwater  15  stored  in  the  fourth 
storage  chamber  154  go  up  in  water  level  up  to 
over  the  predetermined  water  level.  Further,  the  lid 
plate  150a  of  the  single  storage  vessel  150  is 
connected  to  the  substantially  reverse  J-shaped  air 
vent  pipe  98. 

The  operation  of  the  general  service  water  stor- 
ing  equipment  constructed  as  mentioned  above  is 
the  same  as  that  of  the  fifth  embodiment  described 
above,  so  that  the  repeat  explanation  will  be  omit- 
ted. 

Fig.  13  shows  an  eighth  embodiment  of  the 
present  invention.  In  Fig.  13,  the  same  reference 
number  as  that  of  Fig.  12  shows  the  same  compo- 
nent. 

In  this  embodiment,  the  lower  portion  commu- 
nicating  means  177  comprises  a  substantially  U- 
shaped  pipe  connected  to  the  bottom  plate  150c  at 
both  ends  thereof  so  as  to  communicate  between 
respective  adjacent  storage  chambers  151-154. 
The  communicating  means  177  are  provided  with  a 
nonreturn  valve  173  at  a  proximal  end  thereof  to 
the  first  storage  chamber  151.  The  nonreturn  valve 
173  comprises  a  cylindrical  case  173a,  a  protrud- 
ing  wall  173b  disposed  so  as  to  protrude  inside  the 
case  173a  in  the  horizontal  direction  and  having  a 
circle  hole  173c  at  a  center  thereof,  a  perforated 
plate  173d  inserted  into  an  upper  end  of  the  case 
173a  and  having  a  number  of  holes  173e,  and  a 
substantially  conical  valve  body  f  inserted  loosely 
between  the  protruding  wall  173b  and  the  perfo- 
rated  plate  173d  and  being  slightly  greater  in  spe- 
cific  gravity  than  the  rainwater  15.  The  nonreturn 
valve  173  is  adapted  to  prevent  the  rainwater  15 
from  flowing  into  the  lower  portion  communicating 
means  177  toward  the  first  storage  vessel  151 
when  a  pressure  on  an  upper  side  of  the  valve 
body  173f  is  not  less  than  a  pressure  on  a  lower 
side  of  the  valve  body  173f,  that  is,  a  pressure  on  a 

proximal  side  to  the  first  storage  chamber  151  with 
respect  to  the  nonreturn  valve  173  is  not  less  than 
a  pressure  on  a  distal  side  from  the  first  storage 
vessel  151,  to  allow  the  rainwater  15  from  flowing 

5  into  the  lower  portion  communicating  means  177 
toward  the  first  storage  vessel  151  when  a  pressure 
on  an  upper  side  of  the  valve  body  173f  is  not  less 
than  a  pressure  on  a  lower  side  of  the  valve  body 
173f,  that  is,  a  pressure  on  a  proximal  side  to  the 

io  first  storage  chamber  151  with  respect  to  the  non- 
return  valve  173  is  less  than  a  pressure  on  a  distal 
side  of  the  first  storage  vessel  151. 

The  operation  of  the  general  service  water  stor- 
ing  equipment  constructed  as  mentioned  above  is 

is  the  same  as  that  of  the  seventh  embodiment  de- 
scribed  above,  so  that  the  repeat  explanation  will 
be  omitted. 

Fig.  14  shows  a  ninth  embodiment  of  the 
present  invention.  In  Fig.  14,  the  same  reference 

20  number  as  that  of  Fig.  12  shows  the  same  compo- 
nent. 

In  this  embodiment,  a  single  storage  vessel 
210  is  mounted  on  a  block  215  embedded  in  the 
ground  at  a  lower  end  portion  thereof  along  a 

25  periphery  edge  of  a  house  (not  shown  in  the  draw- 
ing),  so  as  to  be  positioned  lower  than  the  rain- 
water  gutter  14  at  an  upper  face  thereof.  The  block 
215  has  a  relatively  small  thickness,  the  single 
storage  vessel  210  has  substantially  the  same 

30  thickness  as  that  of  the  block  215.  An  inside  of  this 
storage  chamber  210  is  partitioned  into  seven  lon- 
gitudinally  elongated  storage  chambers  211-214 
and  221-223  by  six  partition  plates  216  extending 
substantially  in  the  vertical  direction.  Hereinafter, 

35  left  side  three  storage  chambers  211-213  of  seven 
storage  chambers  211-214  and  221-223  are  re- 
ferred  to  as  a  first  storage  chamber  21  1  ,  a  second 
storage  chamber  212  and  a  third  storage  chamber 
213  in  order  from  the  left,  right  side  three  storage 

40  chambers  221-223  are  referred  to  as  a  first  storage 
chamber  221,  a  second  storage  chamber  222  and 
a  third  storage  chamber  223  in  order  from  the  right, 
and  the  remaining  center  storage  chamber  is  re- 
ferred  to  as  a  fourth  chamber  224. 

45  A  lid  plate  210a,  side  plates  210b  and  a  bottom 
plate  210c  are  combined  into  a  flat  rectangular 
parallelepiped  to  form  a  single  storage  vessel  210, 
an  inside  of  which  is  sealed.  This  single  storage 
vessel  210  comprises  a  construction  in  which  two 

50  of  the  single  storage  vessel  of  the  seventh  embodi- 
ment  are  combined  symmetrically  right  and  left 
with  owned  commonly  the  fourth  storage  chamber. 
The  rainwater  15  received  in  the  rainwater  gutter 
14  is  led  to  the  right  and  left  first  storage  chambers 

55  211,  221  through  two  of  the  right  and  left  supply 
passages  231  ,  241  .  The  first  supply  passages  231  , 
241  are  connected  to  the  rainwater  gutter  14  at 
upper  ends  thereof  and  inserted  into  the  right  and 

12 



21 EP  0  656  448  A1 22 

left  first  storage  chambers  21  1  ,  221  through  the  lid 
plate  210a,  respectively.  The  rainwater  diverters  26, 
26  are  connected  on  the  middle  of  the  first  supply 
passages  231  ,  241  respectively. 

A  portion  of  the  side  plate  210b  of  the  single 
storage  vessel  210  for  forming  right  and  left  first 
storage  chambers  211,  221  is  connected  with  one 
ends  of  the  second  supply  passages  232,  242  at 
lower  portions  thereof,  respectively.  The  other  ends 
of  these  passages  232,  242  are  provided  with  the 
supply  valves  33,  33  respectively.  Six  partition 
plates  216  are  provided  with  the  lower  portion 
communicating  means  217  at  lower  ends  thereof 
respectively.  The  lower  portion  communicating 
means  217  comprises  a  through  hole  in  this  em- 
bodiment.  These  lower  portion  communicating 
means  217  are  inserted  with  nonreturn  valves  43 
each  having  the  same  construction  as  that  of  the 
first  embodiment.  The  nonreturn  valve  43  is  adapt- 
ed  to  prevent  the  rainwater  15  from  flowing  into  the 
lower  portion  communicating  means  217  toward 
the  first  storage  chambers  211,  221  when  a  pres- 
sure  on  a  proximal  side  to  the  first  storage  cham- 
bers  211,  221  with  respect  to  the  nonreturn  valve 
43  is  not  less  than  a  pressure  on  a  distal  side  to 
the  first  storage  chambers  211,  221,  to  allow  the 
rainwater  15  to  flow  into  the  lower  portion  commu- 
nicating  means  217  toward  the  first  storage  cham- 
bers  21  1  ,  221  when  a  pressure  on  a  proximal  side 
to  the  first  storage  chambers  21  1  ,  221  with  respect 
to  the  nonreturn  valve  43  is  not  less  than  a  pres- 
sure  on  a  distal  side  to  the  first  storage  chambers 
211,  221.  That  is,  the  left  side  three  nonreturn 
valves  43  are  arranged  in  the  same  direction  as 
that  of  the  seventh  embodiment,  and  the  right  side 
three  nonreturn  valves  43  are  arranged  in  the  re- 
verse  direction  to  that  of  the  seventh  embodiment. 

An  upper  portion  communicating  means  218  is 
formed  by  leaving  a  predetermined  space  between 
the  upper  ends  of  the  six  partition  plates  216  and 
the  lid  plate  210a  for  communicating  the  respective 
storage  chambers  211-214  and  221-223.  These 
upper  portion  communicating  means  218  are 
adapted  to  lead  the  rainwater  15  exceeding  over 
the  predetermined  water  level  to  the  right  and  left 
side  adjacent  second  to  fourth  storage  chambers 
212-214,  222,  223  and  214  respectively  when  the 
rainwater  15  stored  in  the  right  and  left  side  first  to 
third  storage  chambers  211-213  and  221-223  go  up 
in  water  level  up  to  the  predetermined  water  level. 
A  portion  of  the  side  plate  210b  of  the  single 
storage  vessel  210  for  forming  the  fourth  storage 
chamber  214  is  connected  to  one  end  of  the  over- 
flow  pipe  219  at  an  upper  end  thereof,  the  other 
end  of  the  overflow  pipe  219  is  connected  to  the 
sewerage  (not  shown  in  the  drawing).  This  overflow 
pipe  219  is  adapted  to  lead  the  rainwater  15  ex- 
ceeding  over  the  predetermined  water  level  to  the 

sewerage,  when  the  rainwater  15  stored  in  the 
fourth  storage  chamber  214  go  up  in  the  water 
level  up  to  over  the  predetermined  water  level. 
Further,  the  lid  plate  210a  of  the  single  storage 

5  vessel  210  is  connected  to  the  substantially  re- 
verse  J-shaped  air  vent  pipe  98.  The  discharge 
pipe  226,  226  connected  to  lower  portions  of  pe- 
riphery  faces  of  two  rainwater  diverter  26,  26  are 
connected  with  each  other  and  then  connected  to 

io  the  overflow  pipe  219. 
The  operation  of  the  general  service  water  stor- 

ing  equipment  constructed  as  mentioned  above  is 
the  same  as  that  of  the  seventh  embodiment  de- 
scribed  above  except  that  the  single  storage  vessel 

is  210  performs  a  function  as  a  fence  surrounding  a 
house  (not  shown  in  the  drawings)  in  cooperation 
with  the  block  215,  so  that  the  repeat  explanation 
will  be  omitted. 

Incidentally,  although  the  storage  vessels  are 
20  stacked  in  three  in  the  first  and  second  embodi- 

ments,  a  single  storage  vessel  is  partitioned  into 
four  storage  chambers  by  partition  plates  extending 
in  the  horizontal  direction,  in  the  third  and  fourth 
embodiments,  these  are  merely  examples.  Accord- 

25  ingly,  the  storage  vessels  may  be  stacked  in  two  or 
four  and  more,  and  the  storage  chamber  may  be 
partitioned  into  three  and  less,  or  five  or  more. 
Moreover,  although  the  storage  vessels  are  ar- 
ranged  in  three  in  the  horizontal  direction  in  the 

30  fifth  and  sixth  embodiments,  and  a  single  storage 
vessel  is  partitioned  into  four  or  seven  storage 
chambers  by  partitioning  plates  extending  in  the 
vertical  direction  in  the  seventh  to  ninth  embodi- 
ments,  the  storage  vessels  may  be  arranged  in  two 

35  or  four  and  more,  and  the  storage  vessel  may  be 
partitioned  into  three  and  less,  five,  six  or  eight  and 
more. 

Further,  although  the  second  supply  passage 
22  is  connected  with  the  extending  pipe  34  at  an 

40  upper  portion  thereof,  and  the  stop  valve  36  is 
disposed  on  the  middle  of  the  pipe  34  in  the  first 
and  second  embodiments,  a  position  of  connecting 
the  extending  pipe  34  on  the  second  supply  pas- 
sage  22  may  not  be  at  the  upper  portion  of  the 

45  second  supply  passage  22,  but  may  be  at  a  center 
or  a  lower  portion  of  the  second  supply  passage 
22.  Also,  two  and  more  extending  pipes  34  may  be 
connected  to  the  second  supply  passage  22, 
wherein  respective  extending  pipes  34  are  pro- 

50  vided  with  stop  valves  36  respectively.  And,  the 
extending  pipe  may  be  connected  to  the  second 
supply  passage  of  the  third  to  eighth  embodiments. 

Still  further,  although  one  end  of  the  second 
supply  passage  is  connected  to  a  lower  face  of  the 

55  uppermost  storage  vessel  or  storage  chamber,  and 
one  end  of  the  third  supply  passage  is  connected 
to  a  lower  face  of  respective  storage  vessels  or 
storage  chambers  except  the  uppermost  storage 
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vessel  of  storage  chamber  in  the  first  to  fourth 
embodiments,  one  end  of  the  second  supply  pas- 
sage  may  be  connected  to  the  uppermost  storage 
vessel  or  storage  chamber,  and  one  of  the  third 
supply  passage  may  be  connected  to  the  respec- 
tive  storage  vessels  or  storage  chambers  except 
the  uppermost  storage  vessel  or  storage  chamber. 

Moreover,  although  the  rainwater  passage  com- 
prises  the  rainwater  gutter  disposed  on  a  periphery 
end  of  the  roof  of  the  house  in  the  first,  third  to 
fifth,  seventh  to  ninth  embodiments,  it  may  com- 
prises  a  concave  gutter  for  rainwater  disposed  on 
the  periphery  edge  of  the  roof  of  the  building. 

Further,  the  first  storage  vessel  or  the  first 
storage  chamber  of  the  general  service  water 
equipment  in  the  first,  third  to  fifth,  seventh  to  ninth 
embodiments  may  be  connected  to  the  bathtub 
through  the  fourth  supply  passage  and  the  pump  of 
the  general  service  water  equipment  in  the  second 
and  sixth  embodiments.  In  this  case,  because  the 
storage  vessel  or  the  storage  chamber  is  stored 
with  the  used  water  of  the  bathtub  in  addition  to  the 
rainwater,  the  amount  of  the  general  service  water 
stored  in  the  storage  vessel  of  the  storage  chamber 
is  increased. 

As  described  above,  according  to  the  present 
invention,  a  plurality  of  the  storage  portions  are 
disposed  along  the  vertical  direction  at  positions 
lower  than  the  rainwater  passage,  the  first  supply 
passage  connects  the  rainwater  passage  to  the 
uppermost  storage  portion,  the  second  supply  pas- 
sage  connected  to  the  lower  face  of  the  uppermost 
storage  portion  at  one  end  thereof  is  provided  with 
the  supply  valve  at  the  other  end  thereof,  the  third 
supply  passage  is  provided  with  the  nonreturn 
valve  at  one  end  thereof,  the  third  supply  passage 
is  connected  to  the  lower  face  of  the  storage  por- 
tions  except  the  uppermost  storage  portion  at  one 
ends  thereof  respectively,  and  connected  to  the 
second  supply  passages  at  the  other  ends  thereof 
respectively,  the  overflow  passage  is  adapted  to 
lead  the  rainwater  exceeding  over  the  predeter- 
mined  water  level  to  the  storage  portions  just  below 
the  above  mentioned  storage  portion,  when  the 
rainwater  stored  in  the  storage  portions  except  the 
lowermost  storage  portions  go  up  in  water  level  up 
to  over  the  predetermined  water  level.  Accordingly, 
the  rainwater  is  collected  in  order  from  the  upper- 
most  storage  portion,  and  the  rainwater  is  supplied 
to  the  destination  of  supply  in  order  from  the  up- 
permost  storage  vessel. 

As  a  result,  the  stored  rainwater  can  be  sup- 
plied  to  the  required  place  as  the  general  service 
water  by  utilizing  the  potential  energy  of  the  rain- 
water  in  the  storage  portion  without  utilizing  the 
power  source  such  as  the  pump  and  the  like. 

Moreover,  since  a  plurality  of  storage  portions 
are  arranged  in  the  vertical  direction,  the  general 

service  water  storing  equipment  can  be  installed  in 
a  relatively  narrow  space,  and  can  increase  and 
decrease  the  water  storage  capacity  relatively  easi- 
ly  by  increasing  and  decreasing  the  number  of  the 

5  storage  vessels. 
Also,  the  fourth  supply  passage  connects  the 

uppermost  storage  portion  of  a  plurality  of  the 
storage  portions  arranged  in  the  vertical  direction 
and  the  bathtub,  and  the  pump  is  disposed  on  the 

io  middle  of  the  fourth  supply  passage,  accordingly, 
the  used  water  of  the  bathtub  can  be  stored  in  the 
storage  portion  and  then  supplied  to  the  required 
place  as  the  general  service  water  by  utilizing  the 
potential  energy  thereof,  so  that  the  used  water  of 

is  the  bathtub  can  be  utilized  effectively. 
Further,  if  a  plurality  of  longitudinally  elongated 

storage  portions  are  also  arranged  so  as  to  form  in 
line  in  the  horizontal  direction,  the  same  advan- 
tages  as  the  mentioned  above  can  be  obtained. 

20 
INDUSTRIAL  APPLICABILITY 

The  equipment  of  the  present  invention  can 
store  the  rainwater  or  the  used  water  of  the  bath- 

25  tub,  so  that  stored  water  can  be  utilized  as  a 
general  service  water  such  as  a  sprinkle  water  over 
a  garden,  a  washing  water  for  a  car,  a  flushing 
water  for  a  toilet  and  the  like. 

30  Claims 

1.  A  general  service  water  storing  equipment, 
comprising: 

a  rainwater  passage  (14)  disposed  along  a 
35  peripheral  edge  of  a  roof  of  a  house  or  a 

housetop  for  receiving  a  rainwater  (15)  drop- 
ping  on  the  roof  or  said  housetop; 

a  plurality  of  storage  portions  (11-13,  81- 
84,  111-114)  disposed  along  the  vertical  direc- 

40  tion  at  positions  lower  than  said  rainwater  pas- 
sage  (14); 

a  first  supply  passage  (21,  91)  for  leading 
said  rain  water  (15)  received  in  said  rainwater 
passage  (14)  to  the  uppermost  one  (11,  81, 

45  111)  of  said  storage  portions  (11-13,  81-84, 
111-114); 

a  second  supply  passage  (22,  92,  122) 
connected  to  a  lower  face  or  a  lower  portion  of 
a  side  face  of  said  uppermost  storage  portion 

50  (11,  81,  111)  at  one  end  thereof,  and  provided 
with  a  supply  valve  (33)  at  the  other  end  there- 
of; 

third  supply  passages  (23,  93,  123)  each 
connected  with  a  lower  face  or  a  lower  portion 

55  of  a  side  face  of  said  storage  portions  (12,  13, 
82-84,  112-114)  except  said  uppermost  stor- 
age  portion  (11,  81,  111)  at  one  end  thereof, 
and  each  connected  with  said  second  supply 

14 
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passage  (22,  92,  122)  through  a  nonreturn 
valve  (43,  94)  at  the  other  end  thereof;  and 

overflow  passages  (41,  96)  each  for  lead- 
ing  said  rainwater  (15)  exceeding  above  a  pre- 
determined  water  level  to  said  storage  portion 
(12,  13,  82-84,  112-114)  just  below  said  stor- 
age  portions  (11,  12,  81-83,  111-113)  except 
the  lowermost  one  (13,  84,  114)  of  said  storage 
portions  (11-13,  81-84,  111-114),  when  said 
rainwaters  (15)  received  in  said  storage  por- 
tions  (11,  12,  81-83,  111-113)  except  the 
lowermost  storage  portion  (13,  84,  114)  go  up 
in  water  level  up  to  said  predetermined  water 
level  respectively, 

characterized  in  that 
said  nonreturn  valve  (43,  94)  is  adapted  to 

prevent  said  rainwater  (15)  from  flowing  into 
said  third  supply  passage  (23,  93,  123)  when  a 
pressure  on  a  side  of  said  other  end  of  said 
third  supply  passage  (23,  93,  123)  is  not  less 
than  a  pressure  on  a  side  of  said  one  end  of 
said  third  supply  passage  (23,  93,  123),  and  to 
allow  said  rainwater  (15)  to  flow  from  said  one 
end  of  said  third  supply  passage  (23,  93,  123) 
to  said  other  end  thereof  when  a  pressure  on  a 
side  of  said  other  end  of  said  third  supply 
passage  (23,  93,  123)  is  less  than  a  pressure 
on  a  side  of  said  one  end  of  said  third  supply 
passage  (23,  93,  123). 

2.  A  general  service  water  storing  equipment, 
comprising: 

a  plurality  of  storage  portions  (11-13)  dis- 
posed  along  the  vertical  direction; 

a  fourth  supply  passage  (74)  connecting 
the  uppermost  one  (11)  of  said  storage  por- 
tions  (11-13)  with  a  bathtub; 

a  pump  (71)  disposed  in  the  middle  of  said 
fourth  supply  passage  (74)  for  pumping  a  used 
water  of  said  bathtub  to  said  uppermost  stor- 
age  portion  (11); 

a  second  supply  passage  (22)  connected 
to  a  lower  face  or  a  lower  portion  of  a  side  face 
of  said  uppermost  storage  portion  (11)  at  one 
end  thereof,  and  provided  with  a  supply  valve 
(33)  at  the  other  end  thereof; 

third  supply  passages  (23)  each  connected 
with  a  lower  face  or  a  lower  portion  of  a  side 
face  of  said  storage  portions  (12,  13)  except 
said  uppermost  storage  portion  (11)  at  one  end 
thereof,  and  each  connected  with  said  second 
supply  passage  (22)  through  a  nonreturn  valve 
(43)  at  the  other  end  thereof;  and 

overflow  passages  (41)  each  for  leading, 
said  used  water  exceeding  above  a  predeter- 
mined  water  level  to  said  storage  portion  (12, 
13)  just  below  said  storage  portions  (11,  12) 
except  the  lowermost  storage  portion  (13), 

when  said  used  water  received  in  said  storage 
portions  (11,  12)  except  the  lowermost  storage 
portion  (13)  go  up  in  water  level  up  to  said 
predetermined  water  level  respectively; 

5  characterized  in  that 
said  nonreturn  valve  (43)  is  adapted  to 

prevent  said  used  water  from  flowing  into  said 
third  supply  passage  (23)  when  a  pressure  on 
a  side  of  said  other  end  of  said  third  supply 

io  passage  (23)  is  not  less  than  a  pressure  on  a 
side  of  said  one  end  of  said  third  supply  pas- 
sage  (23),  and  to  allow  said  used  water  to  flow 
from  said  one  end  of  said  third  supply  passage 
(23)  to  said  other  end  thereof  when  a  pressure 

is  on  a  side  of  said  other  end  of  said  third  supply 
passage  (23)  is  less  than  a  pressure  on  a  side 
of  said  one  end  of  said  third  supply  passage 
(23). 

20  3.  A  general  service  water  storing  equipment  ac- 
cording  to  claim  1  or  2,  wherein  a  plurality  of 
said  storage  portions  (11-13)  comprise  a  plu- 
rality  of  storage  vessels,  and  these  storage 
vessels  (11-13)  are  stacked  in  the  vertical  di- 

25  rection. 

4.  A  general  service  water  storing  equipment  ac- 
cording  to  claim  1  or  2,  wherein  a  plurality  of 
said  storage  portions  (81-84,  111-114)  com- 

30  prise  a  plurality  of  storage  chamber  which  are 
formed  by  partitioning  an  inside  of  a  single 
vertically  elongated  storage  vessel  (80,  110)  by 
partition  plates  (86,  116)  extending  substan- 
tially  in  the  horizontal  direction. 

35 
5.  A  general  service  water  storing  equipment  ac- 

cording  to  claim  4,  wherein  said  second  supply 
passage  (122)  is  formed  into  a  vertically  elon- 
gated  small  chamber  by  a  vertical  plate  (117) 

40  and  a  side  plate  (110b)  of  said  single  storage 
vessel  (110),  said  vertical  plate  extending  verti- 
cally  and  downwardly  from  an  end  edge  of 
said  partition  plate  (116)  as  a  bottom  plate  of 
said  uppermost  storage  chamber  (111),  which 

45  end  edge  of  said  partition  plate  is  notched. 

6.  A  general  service  water  storing  equipment, 
comprising: 

a  rainwater  passage  (14)  disposed  along  a 
50  peripheral  edge  of  a  roof  of  a  house  or  a 

housetop  for  receiving  a  rainwater  (15)  drop- 
ping  on  said  roof  or  said  housetop; 

a  plurality  of  storage  portions  (131-133, 
151-154,  211-214,  221-223)  disposed  at  posi- 

55  tions  lower  than  said  rainwater  passage  (14) 
and  arranged  so  as  to  form  in  line  in  the 
horizontal  direction; 

a  first  supply  passage  (141,  161,  231,  241) 

15 
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for  leading  said  rainwater  (15)  received  in  said 
rainwater  passage  (14)  to  a  first  storage  portion 
(131,  151,  211,  221)  of  a  plurality  of  said 
storage  portions  (131-133,  151-154,  211-214, 
221-223); 

a  second  supply  passage  (142,  162,  232, 
242)  connected  to  a  lower  face  or  a  lower 
portion  of  a  side  face  of  the  first  storage  por- 
tion  (131,  151,  211,  221)  at  one  end  thereof, 
and  provided  with  a  supply  valve  (33)  at  the 
other  end  thereof; 

a  lower  portion  communicating  means 
(137,  157,  177,  217)  for  communicating  lower 
portions  of  a  plurality  of  said  storage  portions 
(131-133,  151-154,  211-214,  221-223)  in  series 
and  in  order  from  said  first  storage  portion 
(131,  151,  211,  221); 

nonreturn  valves  (43,  173)  disposed  on 
said  lower  portion  communication  means  (137, 
157,  177,  217)  respectively;  and 

an  upper  portion  communication  means 
(138,  158,  218)  for  communicating  upper  por- 
tions  of  a  plurality  of  said  storage  portions 
(131-133,  151-154,  211-214,  221-223)  in  series 
and  in  order  from  said  first  storage  portion 
(131,  151,  211,  221) 

characterized  in  that 
said  nonreturn  valve  (43,  173)  is  adapted 

to  prevent  said  rainwater  (15)  from  flowing  into 
said  lower  portion  communication  means  (137, 
157,  177,  217)  when  a  pressure  on  a  proximal 
side  to  said  first  storage  portion  (131,  151,  211, 
221)  is  not  less  than  a  pressure  on  a  distal 
side  from  said  first  storage  portion  (131,  151, 
211,  221),  and  to  allow  said  rainwater  (15)  to 
flow  toward  said  first  storage  portion  through 
said  lower  portion  communication  means  (137, 
157,  177,  217)  when  a  pressure  on  a  proximal 
side  to  said  first  storage  portion  (131,  151,  211, 
221)  is  less  than  a  pressure  on  a  distal  side 
from  said  first  storage  portion  (131,  151,  221, 
221). 

7.  A  general  service  water  storing  equipment, 
comprising: 

a  plurality  of  storage  portions  (131-133) 
arranged  so  as  to  form  in  line  in  the  horizontal 
direction; 

a  fourth  supply  passage  (74)  connecting  a 
first  storage  portion  (131)  of  said  storage  por- 
tions  (131-133)  with  a  bathtub; 

a  pump  (71)  disposed  in  the  middle  of  said 
fourth  supply  passage  (74)  for  pumping  a  used 
water  (145)  of  said  bathtub  to  said  first  storage 
portion  (131); 

a  second  supply  passage  (142)  connected 
to  a  lower  face  or  a  lower  portion  of  a  side  face 
of  said  first  storage  portion  (131)  at  one  end 

thereof,  and  provided  with  a  supply  valve  (33) 
at  the  other  end  thereof; 

a  lower  portion  communicating  means 
(137)  for  communicating  lower  portions  of  a 

5  plurality  of  said  storage  portions  (131-133)  in 
series  and  in  order  from  said  first  storage 
portion  (131); 

nonreturn  valves  (43)  disposed  on  said 
lower  portion  communication  means  (137)  re- 

io  spectively;  and 
an  upper  portion  communicating  means 

(138)  for  communicating  upper  portions  of  a 
plurality  of  said  storage  portions  (131-133)  in 
series  and  in  order  from  said  first  storage 

is  portion  (131), 
characterized  in  that 
said  nonreturn  valve  (43)  is  adapted  to 

prevent  said  used  water  (145)  from  flowing  into 
said  lower  portion  communication  means  (137) 

20  when  a  pressure  on  a  proximal  side  to  said 
first  storage  portion  (131)  is  not  less  than  a 
pressure  on  a  distal  side  from  said  first  storage 
portion  (131),  and  to  allow  said  used  water 
(145)  to  flow  toward  said  first  storage  portion 

25  (131)  through  the  lower  portion  communication 
means  (137)  when  a  pressure  on  a  proximal 
side  to  said  first  storage  portion  (131)  is  less 
than  a  pressure  on  a  distal  side  from  said  first 
storage  portion  (131). 

30 
8.  A  general  service  water  storing  equipment  ac- 

cording  to  claim  6  or  7,  wherein  a  plurality  of 
said  storage  portions  (131-133)  comprise  a 
plurality  of  vertically  elongated  storage  vessels. 

35 
9.  A  general  service  water  storing  equipment  ac- 

cording  to  claim  6  or  7,  wherein  a  plurality  of 
said  storage  portions  (151-154,  211-214,  221- 
223)  comprise  a  single  chamber  which  are 

40  formed  by  partitioning  an  inside  of  a  single 
storage  vessel  (150,  210)  through  partition 
plates  (156,  216)  extending  substantially  in  the 
vertical  direction. 

45 

50 
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