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Description 

The  present  invention  relates  to  a  hot  water 
boiling  apparatus  of  a  storage  type,  using  an  elec- 
tric  heater  as  its  heat  source. 

2.  Description  of  the  Related  Art 

Hot  water  boiling  apparatuses  using  an  electric 
heater  as  their  heat  source  are  classified  into  two 
types;  an  instant  type  and  a  storage  type.  The 
instant  type  is  constructed  so  that  water  is  instanta- 
neously  heated  to  a  predetermined  temperature  by 
means  of  a  large-capacity  electric  heater,  to  be 
supplied  as  hot  water.  The  storage  type  is  de- 
signed  so  that  hot  water  of  a  predetermined  tem- 
perature  is  previously  stored  in  a  hot  water  tank, 
and  is  supplied  as  required.  Normally,  the  instant- 
type  boiling  apparatuses  cannot  produce  hot  water 
of  a  satisfactory  temperature  unless  they  use  an 
electric  heater  with  a  large  capacity  of  5  to  20  kw. 
Therefore,  the  storage-type  boiling  apparatuses  are 
exclusively  put  to  household  use. 

Usually,  the  storage-type  hot  water  boiling  ap- 
paratuses  comprise  a  hot  water  tank  covered  with  a 
heat  insulator.  The  lower  portion  of  the  inside  of  the 
tank  is  connected  to  a  water  supply  pipe,  while  the 
upper  portion  is  connected  to  a  tap  by  means  of  a 
hot  water  supply  pipe.  A  sheath-type  electric  heater 
is  located  in  the  lower  portion  of  the  hot  water  tank. 
The  heater  is  supplied  with  electric  power  to  heat 
all  the  water  in  the  tank  to,  for  example,  80  °  C 
during  a  time  zone  in  which  hot  water  need  not  be 
used,  e.g.,  at  midnight.  There  are  two  systems  for 
supplying  power  to  the  heater;  an  all-time  power 
supply  system  and  a  late-night  power  supply  sys- 
tem.  According  to  the  all-time  system,  the  power 
supply  to  the  heater  is  started  at  any  point  of  time, 
and  is  stopped  when  all  the  water  in  the  tank 
attains  a  predetermined  temperature.  According  to 
the  late-night  power  supply  system,  the  power  sup- 
ply  to  the  heater  is  started  at  midnight  during  which 
the  electric  charges  are  relatively  small,  and  is 
stopped  when  all  the  water  in  the  tank  attains  a 
predetermined  temperature.  From  the  economical 
point  of  view,  the  late-night  power  supply  system  is 
used  more  widely.  This  system  is  provided  with  a 
timer  switch  which  starts  operation  when  the  pre- 
determined  time  is  reached  every  day,  for  exam- 
ple,  whereby  the  power  supply  to  the  electric  heat- 
er  is  controlled.  The  timer  switch  is  under  the 
control  of  an  electric  power  supplier,  and  is  not 
accessible  to  users. 

However,  these  hot  water  boiling  apparatuses 
are  subject  to  the  following  drawbacks,  which  will 
be  described  in  connection  with  an  apparatus  using 
the  all-time  power  supply  system.  When  the  elec- 
tric  heater  is  energized,  the  water  in  the  hot  water 

tank  is  gradually  heated  by  a  natural  convection.  At 
this  time,  the  increasing  speed  of  the  water  tem- 
perature  depends  on  the  capacities  of  the  heater 
and  the  tank.  It  is  hard,  however,  to  incorporate  a 

5  large-capacity  electric  heater  in  an  apparatus  for 
household  use.  In  order  to  fulfill  its  function  as  a 
storage-type  version,  the  apparatus  must  use  a  hot 
water  tank  with  a  capacity  of  at  least  several  hun- 
dreds  of  liters.  Accordingly,  the  increasing  speed  of 

io  the  water  temperature  in  the  tank  is  not  very  high. 
When  all  the  water  in  the  tank  is  heated  to  80  °  C, 
for  example,  the  power  supply  to  the  heater  is 
stopped.  Thus,  in  the  hot  water  boiling  apparatus 
using  the  alltime  power  supply  system,  it  takes 

75  much  time  to  heat  the  water  in  the  tank  to  the 
proper  temperature  for  use,  i.e.,  80  °C.  Moreover, 
all  the  water  in  the  hot  water  tank  would  be  heated 
to  the  set  temperature  of  80  °  C  without  regard  to 
the  quantity  of  hot  water  actually  required.  There- 

20  fore,  if  the  necessary  quantity  of  hot  water  on  the 
day  and  the  capacity  of  the  tank  are  100  I  and  300 
I,  respectively,  energy  will  be  wastefully  consumed 
to  heat  200  I  of  excessive  water  to  80  °  C.  This 
also  applies  to  the  case  of  the  late-night  power 

25  supply  system.  In  a  hot  water  boiling  apparatus 
using  the  late-night  power  supply  system,  the  pow- 
er  supply  is  allowed  only  during  the  limited  time 
zone.  To  avoid  a  shortage  of  hot  water  supply  in 
the  daytime,  therefore,  the  hot  water  tank  must 

30  have  a  large  capacity.  Thus,  the  boiling  apparatus 
requires  a  wider  installation  space,  and  may  possi- 
bly  waste  electric  power  at  a  higher  rate.  In  the 
conventional  hot  water  boiling  apparatus  based  on 
the  late-night  power  supply  system,  moreover,  hot 

35  water  of  80  °  C  is  stored  in  the  hot  water  tank  at 
midnight.  During  the  daytime,  therefore,  the  hot 
water  can  be  used  at  once  as  long  as  it  is  in  the 
tank.  In  case  of  shortage,  however,  no  hot  water 
can  be  used  in  the  daytime. 

40  To  avoid  these  awkward  situations,  an  im- 
proved  hot  water  boiling  apparatus  is  proposed.  In 
this  apparatus,  a  bubble  pump,  having  an  electric 
heater  as  its  heat  source,  is  connected  in  parallel 
with  a  hot  water  tank,  so  that  hot  water  at  a 

45  predetermined  temperature  can  be  stored,  in  a 
layer  of  a  certain  thickness,  in  the  tank,  by  selec- 
tively  operating  the  bubble  pump.  According  to  this 
arrangement,  a  necessary  quantity  of  hot  water  at  a 
proper  temperature,  e.g.,  80  °C,  can  be  stored  in 

50  the  hot  water  tank  in  a  short  time.  Thus,  the  de- 
mand  for  hot  water  can  be  met  so  quickly  that 
there  is  no  need  of  a  large-capacity  hot  water  tank, 
and  that  waste  of  electric  power  can  be  restrained. 

Thus,  the  hot  water  boiling  apparatus  with  the 
55  bubble  pump  has  many  advantages  over  the  ones 

which  are  based  on  the  natural-convection  heating 
system.  In  this  improved  boiling  apparatus,  how- 
ever,  if  the  temperature  of  feed  water  varies  ac- 
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cording  to  the  season,  that  of  the  hot  water  stored 
in  the  hot  water  tank  varies  correspondingly.  Thus, 
the  hot  water  cannot  be  used  with  reliability.  More- 
over,  the  breaking  sound  of  bubbles  in  the  bubble 
pump  is  so  noisy  that  the  installation  site  for  the 
apparatus  is  restricted. 

AT-B-310316  discloses  a  hot  water  boiling  ap- 
paratus  having  a  hot  water  tank  having  an  upper 
end  formed  with  a  hot  water  supply  port  and  a 
lower  end  having  a  water  supply  port.  A  hot  water 
supply  pipe  is  connected  to  the  hot  water  supply 
port  for  discharging  the  hot  water  from  the  hot 
water  tank  to  the  outside.  A  water  supply  is  con- 
nected  to  the  water  supply  port  for  feeding  water 
into  the  hot  water  tank.  Water  heating  means  are 
arranged  externally  of  the  hot  water  tank  for  draw- 
ing  water  from  the  lower  portion  of  the  inside  of  the 
tank,  heating  that  water,  and  feeding  the  heated 
water  into  the  upper  portion  of  the  hot  water  tank. 

An  object  of  the  present  invention  is  to  provide 
a  hot  water  boiling  apparatus  capable  of  stabilizing 
the  temperature  of  stored  hot  water  and  reducing 
the  noise  level,  without  spoiling  the  features  of  a 
bubble  pump,  for  use  as  a  heater,  arranged  in 
parallel  with  a  hot  water  tank. 

According  to  the  present  invention,  there  is 
provided  a  hot  water  boiling  apparatus  comprising 
a  hot  water  tank  having  an  upper  end  formed 
having  a  hot  water  supply  port,  and  a  lower  end 
formed  having  a  water  supply  port,  said  tank  con- 
taining  water  therein;  a  hot  water  supply  pipe  con- 
nected  to  the  hot  water  supply  port,  for  discharging 
the  hot  water  from  the  tank  to  the  outside;  water 
supply  means  connected  to  the  water  supply  port, 
for  feeding  water  into  the  hot  water  tank;  and  water 
heating  means  arranged  external  of  said  hot  water 
tank,  for  drawing  water  from  the  lower  portion  of 
the  inside  of  the  tank,  heating  the  water  and  feed- 
ing  the  heated  water  into  the  upper  portion  of  the 
hot  water  tank;  characterized  in  that  the  water  heat- 
ing  means  comprises  bubble  pump  means  includ- 
ing  a  body  having  a  boiling  chamber,  heating 
means  for  heating  water  in  the  boiling  chamber  and 
generation  bubbles  in  the  water,  a  first  connecting 
pipe  for  guiding  the  water  from  the  lower  portion  in 
the  hot  water  tank  to  the  body,  a  guide  pipe  for 
feeding  the  water  guided  through  the  first  connect- 
ing  pipe  into  the  boiling  chamber  and  condensing 
the  bubbles  by  the  water  fed  through  the  guide 
pipe,  a  second  connecting  pipe  for  guiding  the 
water  heated  in  the  boiling  chamber  into  the  upper 
portion  in  the  hot  water  tank,  and  first  and  second 
regulating  means  arranged  in  the  first  and  second 
connecting  pipes,  for  allowing  the  water  to  flow 
only  from  the  lower  portion  of  the  hot  water  tank 
toward  the  upper  portion  thereof,  said  guide  pipe 
being  so  arranged  with  respect  to  said  pump 
means  body  that  heat  is  exchanged  between  the 

water  in  the  boiling  chamber  and  the  water  flowing 
through  the  guide  pipe. 

This  invention  can  be  more  fully  understood 
from  the  following  detailed  description  when  taken 

5  in  conjunction  with  the  accompanying  drawings,  in 
which: 

Figs.  1  to  8  show  a  hot  water  boiling  apparatus 
according  to  an  embodiment  of  the  present  in- 
vention,  in  which  Fig.  1  is  a  sectional  view 

io  showing  an  outline  of  the  apparatus,  Fig.  2  is  an 
enlarged  sectional  view  of  a  bubble  pump,  Fig. 
3  is  a  schematic  view  of  a  power  supply  system 
of  the  apparatus,  Figs.  4A  and  4B  are  schematic 
views  showing  different  operating  states  of  the 

is  bubble  pump,  Figs.  5  and  6  are  a  schematic 
view  of  the  bubble  pump  and  a  graph,  respec- 
tively,  for  illustrating  the  relation  between  the 
temperature  changes  of  inflow  water  and  outflow 
water  in  the  bubble  pump,  Fig.  7  is  an  oscillog- 

20  ram  showing  the  relation  between  the  respective 
temperatures  of  the  inflow  water  and  the  outflow 
water  in  the  bubble  pump,  and  Fig.  8  is  a  graph 
for  comparing  the  temperature  change  charac- 
teristics  of  the  outflow  water  of  the  bubble  pump 

25  according  to  the  first  embodiment  and  the  out- 
flow  water  of  another  bubble  pump;  and 
Figs.  9  and  10  show  a  bubble  pump  according 
to  another  embodiment  of  the  present  invention, 
in  which  Fig.  9  is  a  longitudinal  sectional  view, 

30  and  Fig.  10  is  a  cross-sectional  view  taken  along 
line  X-X  of  Fig.  9. 
A  hot  water  boiling  apparatus  according  to  an 

embodiment  of  the  present  invention  will  now  be 
described  in  detail  with  reference  to  the  accom- 

35  panying  drawings  of  Figs.  1  to  8. 
As  is  shown  in  Fig.  1,  the  hot  water  boiling 

apparatus  comprises  substantially  cylindrical  hot 
water  tank  11  closed  at  both  ends  and  extending 
substantially  in  the  vertical  direction.  Tank  11  is 

40  covered  with  heat-insulating  structure  12. 
Water  supply  port  13  is  formed  in  the  bottom 

wall  of  hot  water  tank  11,  and  one  end  of  water 
supply  pipe  14  is  connected  to  port  13.  The  other 
end  of  pipe  14  is  connected  to  a  water  source  (not 

45  shown),  e.g.,  tap  water.  Pressure  reducing  valve  15 
is  provided  in  the  middle  of  pipe  14.  It  serves  to 
reduce  the  pressure  of  water  introduced  through 
pipe  14  into  tank  11  to  1  kg/cm2  or  less.  The  top 
wall  of  tank  1  1  is  formed  with  hot  water  supply  port 

50  16  through  which  hot  water  in  the  tank  is  dis- 
charged  to  the  outside.  Port  16  is  connected,  by 
means  of  hot  water  supply  pipe  17,  to  tap  18  in  a 
kitchen,  bathroom,  or  the  like.  Normally,  tank  11  is 
filled  with  water,  and  is  subjected  to  the  pressure  of 

55  water  fed  through  pipe  14.  Thus,  when  tap  18  is 
turned  on,  the  water  in  tank  11  is  discharged  to  the 
outside  through  supply  port  16  and  supply  pipe  17. 

Bubble  pump  unit  20  is  embedded  in  heat- 

3 
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insulating  structure  12,  extending  parallel  to  hot 
water  tank  1  1  .  As  is  shown  in  Figs.  1  and  2,  pump 
unit  20  includes  pump  body  27  which  extends 
vertically.  The  pump  body,  which  is  made  of  cop- 
per  or  aluminum,  is  in  the  form  of  a  cylinder  having 
a  thickness  of  1.5  mm,  inner  diameter  of  34  mm, 
and  length  of  70  mm,  for  example.  Openings  at  the 
upper  and  lower  ends  of  pump  body  27  are  closed 
by  upper  and  lower  closing  walls  31  and  28,  re- 
spectively.  Lower  closing  wall  28  is  formed  with 
inlet  port  29,  which  is  connected  to  suction  port  21 
in  the  bottom  wall  of  tank  11  by  means  of  first 
connecting  pipe  30.  Upper  closing  wall  31  is 
formed  with  outlet  port  32,  which  is  connected  to 
discharge  port  22  in  the  top  wall  of  tank  11  by 
means  of  second  connecting  pipe  33.  Thus,  tank 
1  1  ,  pipe  30,  pump  body  27,  and  pipe  33  constitute 
a  closed  loop  through  which  water  flows. 

Inside  pump  body  27,  first  and  second  partition 
plates  34  and  37  are  arranged  facing  lower  and 
upper  closing  walls  28  and  31,  respectively.  The 
inside  of  body  27  is  divided  into  three  chambers  by 
plates  34  and  37.  These  chambers  include  lower 
valve  chamber  23a  defined  between  wall  28  and 
plate  34,  upper  valve  chamber  23b  defined  be- 
tween  wall  31  and  plate  37,  and  boiling  chamber  67 
defined  between  plates  34  and  37.  Inside  the  boil- 
ing  chamber,  first  guide  pipe  36,  which  is  formed 
of  a  stainless-steel  pipe  with  an  outer  diameter  of 
14  mm,  for  example,  is  arranged  coaxially  with 
pump  body  27.  The  lower  end  of  guide  pipe  36  is 
connected,  in  a  liquid-tight  manner,  to  aperture  35 
formed  in  first  partition  plate  34,  while  the  upper 
end  of  pipe  36  extends  close  to  second  partition 
plate  37.  Thus,  the  water  guided  from  hot  water 
tank  11  to  lower  valve  chamber  23a  through  first 
connecting  pipe  30  flows  through  guide  pipe  36, 
and  is  fed  into  boiling  chamber  67  via  an  upper 
end  opening  or  discharge  port  of  pipe  36.  Inside 
the  boiling  chamber,  moreover,  second  guide  pipe 
39,  which  is  formed  of  a  stainless-steel  pipe,  is 
arranged  coaxially  with  first  guide  pipe  36.  Pipe  39 
has  an  outer  diameter  smaller  than  the  inner  diam- 
eter  of  pump  body  27  and  an  inner  diameter  great- 
er  than  the  outer  diameter  of  pipe  36.  The  upper 
end  of  pipe  39  is  fixed  to  the  lower  surface  of 
second  partition  plate  37,  and  communicates  with 
aperture  38  in  plate  37.  The  lower  end  of  pipe  39 
extends  to  the  position  where  it  overlaps  the  upper 
end  portion  of  pipe  36.  Thus,  the  upper  end  portion 
of  first  guide  pipe  36  is  inserted  in  the  lower  end 
portion  of  second  guide  pipe  39.  Inside  the  second 
guide  pipe,  third  partition  plate  40  is  fixed  facing 
the  upper  end  of  pipe  36.  A  plurality  of  commu- 
nication  holes  41  are  bored  through  that  portion  of 
the  peripheral  wall  of  pipe  39  which  is  situated 
between  second  and  third  partition  plates  37  and 
40.  Thus,  the  water  discharged  from  the  discharge 

port  of  pipe  36  passes  between  the  outer  periph- 
eral  surface  of  pipe  36  and  the  inner  peripheral 
surface  of  pipe  39,  and  flows  into  boiling  chamber 
67.  The  water  in  boiling  chamber  67  flows  between 

5  the  outer  peripheral  surface  of  second  guide  pipe 
39  and  the  inner  peripheral  surface  of  pump  body 
27,  and  is  guided  into  hot  water  tank  1  1  via  com- 
munication  holes  41,  aperture  38,  upper  valve 
chamber  23b,  and  second  connecting  pipe  33. 

io  Check  valves  25  and  26  are  provided  in  lower 
and  upper  valve  chambers  23a  and  23b,  respec- 
tively.  Valve  25  is  composed  of  a  valve  seat, 
formed  of  the  peripheral  edge  of  aperture  29,  and 
heat-resistant  plastic  ball  42  located  in  chamber 

is  23a  to  cooperate  with  the  value  seat.  Valve  25 
allows  the  water  to  flow  only  from  first  connecting 
pipe  30  toward  pump  body  27.  Likewise,  valve  26 
is  composed  of  a  valve  seat,  formed  of  the  periph- 
eral  edge  of  aperture  38,  and  heat-resistant  plastic 

20  ball  43  located  in  chamber  23b  to  cooperate  with 
the  valve  seat.  Valve  26  allows  the  water  to  flow 
only  from  body  27  toward  second  connecting  pipe 
33. 

Bubble  pump  unit  20  is  provided  with  first  and 
25  second  sheath-type  electric  heaters  24a  and  24b 

which  serve  as  heating  means  for  heating  the  water 
in  boiling  chamber  67.  Heaters  24a  and  24b,  which 
have  outputs  of,  e.g.,  2  kw  and  4  kw,  respectively, 
are  wound  around  those  regions  of  the  outer  pe- 

30  ripheral  surface  of  pump  body  27  between  first 
partition  plate  34  and  the  lower  end  of  second 
guide  pipe  39,  and  are  fixed  by  brazing. 

Terminal  box  44  is  fixed  to  the  outer  surface  of 
heat-insulating  structure  12.  First  and  second  heat- 

35  ers  24a  and  24b  are  connected,  respectively,  to 
power  supply  systems  45  and  46  shown  in  Fig.  3 
through  the  terminal  box.  System  45  is  designed 
so  as  to  selectively  excite  heater  24a  by  using  a 
commercial  power  source.  More  specifically,  sys- 

40  tern  45  is  constructed  so  that  if  push-button  switch 
50  is  depressed  after  turning  knob  49  of  timer 
switch  48  for  delayed  action,  with  manual  switch  47 
on,  heater  24a  can  be  supplied  with  power  for  a 
period  of  time  set  by  means  of  the  timer  switch. 

45  System  46  is  a  late-night  power  supply  system 
which  allows  a  discount  on  electric  charges.  More 
specifically,  system  46  is  a  combination  of  a  timer 
and  switches,  and  is  adapted  to  start  power  supply 
to  electric  heater  24b  at  a  scheduled  time,  e.g.,  at 

50  11  p.m.,  every  day.  Further,  system  46  is  con- 
structed  so  as  to  receive  output  S1  from  tempera- 
ture  sensor  51,  which  is  attached  to  the  lower 
portion  of  hot  water  tank  1  1  ,  and  to  stop  the  power 
supply  to  heater  24b  when  the  temperature  of  the 

55  water  in  the  lower  portion  of  tank  1  1  increases  to, 
e.g.,  80  °C.  In  Fig.  1,  numerals  52  and  53  des- 
ignate  a  flow  regulating  valve  and  a  conventional 
float-type  vent  valve,  respectively. 

4 



7 EP  0  309  199  B1 8 

The  following  is  a  description  of  the  operation 
and  application  of  the  hot  water  boiling  apparatus 
constructed  as  aforesaid. 

Let  it  first  be  supposed  that  hot  water  tank  1  1 
is  filled  with  low-temperature  water,  and  that  tap  18 
is  off.  In  this  state,  there  is  no  water  flow  at  all,  so 
that  both  check  valves  25  and  26  are  closed,  and 
bubble  pump  unit  20  is  filled  with  low-temperature 
water. 

In  this  state,  knob  49  of  timer  switch  48  is 
operated  to  set  a  desired  time  limit.  Then,  switch 
47  is  turned  on,  and  push-button  switch  50  is 
depressed.  Thereupon,  power  supply  to  electric 
heater  24a  is  started.  When  heater  24a  starts  to  be 
supplied  with  power,  that  portion  of  the  water  in 
boiling  chamber  67  which  is  in  contact  with  the 
inner  surface  of  pump  body  27  inside  heater  24a  is 
heated  quickly.  When  the  temperature  of  part  of 
the  water  in  chamber  67  attains  the  boiling  point, 
air  bubbles  61  are  produced  as  is  shown  in  Fig. 
4A.  As  a  result,  the  water  rapidly  increases  its 
volume,  thereby  raising  the  pressure  inside  boiling 
chamber  67.  Thereupon,  check  valve  26  is  opened, 
so  that  boiling  water  is  fed  from  pump  body  27  into 
second  connecting  pipe  33,  as  indicated  by  solid- 
line  arrows  62  in  Fig.  4A.  When  bubbles  61  rise  by 
buoyancy  to  reach  the  level  of  the  lower  end  por- 
tion  of  second  guide  pipe  39,  they  are  cooled  and 
condensed  by  relatively  cold  water  in  the  vicinity  of 
the  lower  end  portion  of  pipe  39.  As  a  result,  the 
pressure  inside  chamber  67  is  lowered.  Thereupon, 
check  valves  26  and  25  are  closed  and  opened, 
respectively,  as  is  shown  in  Fig.  4B,  so  that  the 
cold  water  in  the  lower  portion  of  hot  water  tank  1  1 
flows  into  boiling  chamber  67  through  first  connect- 
ing  pipe  30  and  guide  pipes  36  and  39.  Accord- 
ingly,  the  temperature  of  the  water  in  chamber  67 
further  lowers,  so  that  bubbles  61  quickly  dis- 
appear.  Thereupon,  the  water  ceases  to  flow  in 
through  pipe  30.  Thus,  the  temperature  of  the 
water  in  chamber  67  starts  to  increase  again,  so 
that  bubbles  61  are  produced  again.  Thereafter,  the 
aforementioned  operations  are  repeated  within  the 
time  limit  set  by  means  of  timer  switch  48.  In  this 
manner,  hot  water  of  e.g.  80  °C  is  intermittently 
discharged  from  pump  body  27. 

The  discharged  hot  water  is  passed  through 
second  connecting  pipe  33  to  be  fed  into  the  upper 
portion  of  hot  water  tank  1  1  via  discharge  port  22. 
Thus,  80°  C  hot  water  64  is  collected  in  a  thermally 
stratified  manner  in  tank  11,  as  is  shown  in  Fig.  1. 
The  thickness  of  the  thermal  layer  can  be  set  freely 
by  changing  the  conduction  time  of  electric  heater 
24a,  i.e.,  the  time  limit  set  by  means  of  timer 
switch  48.  In  the  case  described  above,  hot  water 
is  stored  as  required  by  the  use  of  power  supply 
system  45.  In  this  embodiment,  however,  system 
46  is  provided  as  a  late-night  power  supply  sys- 

tem,  which  automatically  supplies  power  to  electric 
heater  24b  at  11  p.m.  Thus,  80  °C  hot  water  is 
collected  in  hot  water  tank  1  1  in  the  same  manner 
as  aforesaid. 

5  According  to  the  hot  water  boiling  apparatus 
having  bubble  pump  unit  20  constructed  in  this 
manner,  even  though  the  temperature  of  the  water 
supplied  to  hot  water  tank  1  1  through  water  supply 
pipe  14  varies  depending  on  the  season  or  the  like, 

io  variation  of  the  temperature  of  the  hot  water  deliv- 
ered  from  pump  unit  20  can  be  made  relatively 
small,  and  the  breaking  sound  of  the  bubbles  can 
be  reduced.  More  specifically,  water  is  supplied  to 
boiling  chamber  67  of  pump  unit  20  via  first  guide 

is  pipe  36  and  the  space  between  first  and  second 
guide  pipes  36  and  39.  All  these  pipes  have  ther- 
mal  conductivity.  Fig.  5  simulatively  shows  the 
flows  of  water  and  heat  in  pump  unit  20.  While 
water  of  temperature  Tw  supplied  from  first  con- 

20  necting  pipe  30  rises  in  first  guide  pipe  36,  it 
exchanges  heat  with  water  66  in  boiling  chamber 
67  boiling  at  temperature  Ts  under  heat  from  elec- 
tric  heater  65,  thereby  increasing  its  temperature  to 
Tb.  Thereafter,  as  the  water  of  temperature  Tb 

25  lowers  between  first  and  second  guide  pipes  36 
and  39,  it  exchanges  heat  with  water  of  tempera- 
ture  Ts  rising  from  chamber  67,  thereby  increasing 
its  temperature  to  Tc.  Then,  water  of  temperature 
Th,  which  is  lower  than  TS,  is  delivered  from  upper 

30  check  valve  26. 
Referring  now  to  Fig.  6,  let  us  consider  two 

cases  in  which  feed  water  temperature  Tw  is  Tw1 
and  Tw2  (Tw1  <  Tw2). 

If  temperature  Tb  is  Tb1  and  Tb2  when  the 
35  feed  water  temperature  is  Tw1  and  Tw2,  respec- 

tively,  mean  temperatures  Tm1  and  Tm2  are  given 
by 

Tm1  =  (Tw1  +  Tb1)/2,  (1) 
40  Tm2  =  (Tw2  +  Tb2)/2.  (2) 

Suppose  we  have  Tb1  -  Tw1  =  At1  ,  Tb2  -  Tw2  = 
At2,  Ts  -  Tm1  =  AT1  ,  and  Ts  -  Tm2  =  AT2.  If  the 
quantity  of  water  flowing  through  first  guide  pipe  36 

45  and  the  heat  conductivity  of  pipe  36  are  constant, 
and  if  amount  Q  of  heat  transferred  from  water  66 
in  boiling  chamber  67  to  the  water  in  pipe  36  via 
the  wall  of  pipe  36  is  Q  =  kAT,  the  amounts  of 
heat  transfer  for  the  two  cases  are 

50 
qCAtl  =  kAT1,  (3) 
qCAt2  =  kAT2,  (4) 

where  q  is  the  flow  rate  (kg/s)  of  inside  first  guide 
55  pipe  36,  and  c  is  the  specific  heat  (J/kg*°C)  of 

water. 
Substituting  equations  (1)  and  (2)  from  equa- 

tions  (3)  and  (4),  we  obtain 

5 
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qC(Tb1  -  Tw1)  =  k{Ts  -  (Tw1  +  Tb1)/2},  (5) 
qC(Tb2  -  Tw2)  =  k{Ts  -  (Tw2  +  Tb2)/2}.  (6) 

From  equations  (1),  (2),  (3),  and  (4),  therefore,  we 
obtain 

Tb2  -  Tb1  =  (B/A)(Tw2  -  Tw1),  (7) 

where  (B/A)  equals  {(At1  -  1)/2}/{(At1  +  1)/2},  and 
is  smaller  than  1.  If  the  feed  water  temperature 
changes  from  Tw1  to  TW2,  therefore,  the  change 
(Tb2  -  Tb1)  of  Tb  is  smaller  than  (Tw2  -  Tw1). 
Thus,  if  the  feed  water  temperature  changes,  the 
variation  of  the  temperature  of  the  water  supplied 
to  boiling  chamber  67  of  bubble  pump  unit  20  is 
smaller  than  the  variation  of  the  feed  water  tem- 
perature,  so  that  the  temperature  of  hot  water  deliv- 
ered  from  the  pump  unit  can  be  stabilized.  In  the 
present  embodiment,  second  guide  pipe  39  is  used 
in  combination  with  first  guide  pipe  36.  Thus,  while 
the  water  supplied  through  pipe  36  descends  within 
pipe  39,  it  exchanges  heat  with  a  rising  flow  of  hot 
water  around  pipe  39  in  boiling  chamber  67,  there- 
by  further  increasing  its  temperature  to  Tc.  Mean- 
while,  the  rising  hot  water  is  cooled  to  temperature 
Th,  and  discharged  from  chamber  67.  As  com- 
pared  with  the  example  described  in  connection 
with  equation  (7),  therefore,  the  influence  of  the 
feed  water  temperature  upon  the  temperature  of 
the  hot  water  delivered  from  pump  unit  20  is  less, 
so  that  the  delivered  hot  water  temperature  can  be 
further  stabilized. 

Moreover,  the  water  preheated  by  heat  ex- 
change  is  fed  into  boiling  chamber  67  of  bubble 
pump  unit  20,  as  mentioned  before.  The  cooling 
capacity  of  the  preheated  water  is  less  than  that  of 
unheated  water,  and  its  bubble  condensing  capabil- 
ity  is  less.  Accordingly,  the  bubbles  produced  in 
chamber  67  are  condensed  more  slowly  by  the 
preheated  water,  so  that  the  breaking  sound  of  the 
bubbles  is  lower,  that  is,  production  of  noises  can 
be  restrained. 

Thus,  the  hot  water  boiling  apparatus  is  im- 
proved  in  handling  efficiency,  and  the  degree  of 
freedom  of  the  installation  site  is  upped. 

Fig.  7  is  an  oscillogram  showing  a  result  of  a 
test  on  a  bubble  pump  with  the  same  construction 
as  the  aforementioned  embodiment,  made  on  an 
experimental  basis.  In  Fig.  7,  the  axis  of  abscissa 
represents  the  time  elapsed  after  the  start  of  power 
supply  to  the  electric  heater.  Although  the  feed 
water  temperature  changes  from  25  °  C  to  45  °  C, 
the  delivered  hot  water  temperature  hardly 
changes.  Fig.  8  shows  the  test  result  of  Fig.  7 
compared  with  that  of  another  bubble  pump.  In  Fig. 
8,  the  full-line  represents  the  delivered  hot  water 
characteristic  of  the  bubble  pump  unit  according  to 

the  present  embodiment,  while  the  dashed-line  re- 
presents  a  delivered  hot  water  characteristic  ob- 
tained  if  first  and  second  guide  pipes  36  and  39 
are  removed  from  the  pump  of  the  embodiment, 

5  and  when  water  is  fed  into  boiling  chamber  67 
without  being  preheated.  According  to  the  present 
embodiment,  as  seen  from  Fig.  8,  the  variation  of 
the  delivered  hot  water  temperature  can  be  made 
much  smaller  than  that  of  the  feed  water  tempera- 

io  ture. 
According  to  the  aforementioned  embodiment, 

a  pair  of  independent  electric  heaters  are  provided; 
one  for  an  all-time  power  supply  system,  and  the 
other  for  a  late-night  power  supply  system.  Alter- 

15  natively,  however,  only  one  electric  heater  may  be 
used  so  that  electric  power  is  supplied  only  from 
either  the  all-time  power  supply  system  or  the  late- 
night  power  supply  system.  The  power  supply  sys- 
tem  is  selected  in  consideration  of  the  difference  in 

20  electric  charges  according  to  time  zone,  conditions 
of  domestic  use  of  hot  water,  etc.  Also,  the  ar- 
rangement  of  the  bubble  pump  unit  may  be 
changed  as  required. 

Figs.  9  and  10  show  bubble  pump  unit  20 
25  according  to  a  second  embodiment  of  the  present 

invention.  In  this  pump  unit,  hollow  aluminum  block 
71  is  fixed  on  the  outer  peripheral  surface  of  pump 
body  27,  and  sheath-type  electric  heaters  24a  and 
24b  are  embedded  in  the  block  so  as  to  extend 

30  parallel  to  body  27.  According  to  this  second  em- 
bodiment,  moreover,  check  valves  25  and  26  are 
disposed  in  first  and  second  connecting  pipes  30 
and  33,  respectively.  In  this  case,  the  distal  end 
portion  of  pipe  30  extends  through  lower  closing 

35  wall  28  of  pump  body  27  into  boiling  chamber  67, 
thus  constituting  first  guide  pipe  36. 

In  the  first  and  second  embodiments  described 
above,  the  second  guide  pipe  (39)  may  be  omitted. 
Also  in  this  case,  the  variation  of  the  delivered  hot 

40  water  temperature,  attributable  to  the  change  of  the 
feed  water  temperature,  can  be  made  smaller  than 
in  the  case  of  an  apparatus  without  first  guide  pipe 
36.  For  the  check  valves,  moreover,  flap  valves 
may  be  used  in  place  of  ball  valves.  For  the  flow 

45  regulating  function,  furthermore,  a  throttle  pipe  may 
be  used  in  place  of  the  flow  regulating  valve  in  the 
first  connecting  pipe.  The  flow  regulating  valve  and 
throttle  pipe  may  be  omitted.  The  material  for  first 
and  second  guide  pipes  36  and  39  may  be 

50  changed,  depending  on  the  variation  of  the  target 
temperature  of  the  delivered  hot  water  or  the  like. 

Claims 

55  1.  A  hot  water  boiling  apparatus  comprising  a  hot 
water  tank  (11)  having  an  upper  end  formed 
having  a  hot  water  supply  port  (16),  and  a 
lower  end  formed  having  a  water  supply  port 
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(13),  said  tank  containing  water  therein;  a  hot 
water  supply  pipe  (17)  connected  to  the  hot 
water  supply  port,  for  discharging  the  hot  water 
from  the  tank  (11)  to  the  outside;  water  supply 
means  (14)  connected  to  the  water  supply  5 
port,  for  feeding  water  into  the  hot  water  tank; 
and  water  heating  means  arranged  external  of 
said  hot  water  tank,  for  drawing  water  from  the 
lower  portion  of  the  inside  of  the  tank,  heating 
the  water  and  feeding  the  heated  water  into  the  10 
upper  portion  of  the  hot  water  tank  (11);  char- 
acterized  in  that  the  water  heating  means  com- 
prises  bubble  pump  means  (20)  including  a 
body  (27)  having  a  boiling  chamber  (67),  heat- 
ing  means  for  heating  water  in  the  boiling  is 
chamber  and  generating  bubbles  in  the  water, 
a  first  connecting  pipe  (30)  for  guiding  the 
water  from  the  lower  portion  in  the  hot  water 
tank  to  the  body,  a  guide  pipe  (36)  for  feeding 
the  water  guided  through  the  first  connecting  20 
pipe  into  the  boiling  chamber  and  condensing 
the  bubbles  by  the  water  fed  through  the  guide 
pipe  (36),  a  second  connecting  pipe  (33)  for 
guiding  the  water  heated  in  the  boiling  cham- 
ber  (67)  into  the  upper  portion  in  the  hot  water  25 
tank,  and  first  and  second  regulating  means 
arranged  in  the  first  and  second  connecting 
pipes  (30,  33),  for  allowing  the  water  to  flow 
only  from  the  lower  portion  of  the  hot  water 
tank  toward  the  upper  portion  thereof,  said  30 
guide  pipe  (36)  being  so  arranged  with  respect 
to  said  pump  means  body  (27)  that  heat  is 
exchanged  between  the  water  in  the  boiling 
chamber  (67)  and  the  water  flowing  through 
the  guide  pipe  (36).  35 

5.  An  apparatus  according  to  claim  3,  character- 
ized  in  that  said  bubble  pump  means  (20) 
includes  a  second  guide  pipe  (39)  for  guiding 
the  water  discharged  from  the  upper  end  of 
the  first  guide  pipe  (36)  toward  the  lower  end 
of  the  boiling  chamber  (67),  said  second  guide 
pipe  being  arranged  so  that  heat  is  exchanged 
between  the  water  flowing  through  the  second 
guide  pipe  and  the  water  in  the  boiling  cham- 
ber. 

6.  An  apparatus  according  to  claim  5,  character- 
ized  in  that  said  second  guide  pipe  (69)  has  an 
inner  diameter  greater  than  the  outer  diameter 
of  the  first  guide  pipe  (36),  and  is  located  in 
the  boiling  chamber  (67)  so  as  to  cover  the 
upper  end  portion  of  the  first  guide  pipe  and 
be  coaxial  with  the  first  guide  pipe,  said  sec- 
ond  guide  pipe  further  having  a  lower  end 
opening  toward  the  lower  end  of  the  boiling 
chamber  and  a  partition  plate  facing  the  upper 
end  of  the  first  guide  pipe,  whereby  the  water 
discharged  from  the  upper  end  of  the  first 
guide  pipe  is  passed  between  the  outer  periph- 
eral  surface  of  the  first  guide  pipe  and  the 
inner  peripheral  surface  of  the  second  guide 
pipe  to  be  guided  downward. 

7.  An  apparatus  according  to  claim  1,  character- 
ized  in  that  said  pump  means  body  (27)  is  in 
the  form  of  a  cylinder  whose  inner  peripheral 
surface  defines  the  boiling  chamber  (67),  and 
said  heating  means  includes  first  and  second 
electric  heaters  (24a,  24b)  provided  on  the 
outer  peripheral  surface  of  the  pump  body. 

2.  An  apparatus  according  to  claim  1,  character- 
ized  in  that  said  guide  pipe  (36)  is  arranged  in 
the  boiling  chamber  (67),  and  has  a  lower  end 
communicating  with  the  first  connecting  pipe 
(30)  and  an  upper  end  opening  into  the  boiling 
chamber. 

3.  An  apparatus  according  to  claim  2,  character- 
ized  in  that  said  boiling  chamber  (67)  has  an 
upper  end  communicating  with  the  second 
connecting  pipe  (33)  and  a  lower  end  located 
close  to  the  first  connecting  pipe  (30),  and 
extends  substantially  vertically,  and  said  guide 
pipe  (36)  extends  inside  the  boiling  chamber  in 
the  axial  direction  thereof,  the  upper  end  of  the 
guide  pipe  being  situated  close  to  the  upper 
end  of  the  boiling  chamber. 

4.  An  apparatus  according  to  claim  3,  character- 
ized  in  that  said  boiling  chamber  (67)  is  cylin- 
drical,  and  said  guide  pipe  (36)  is  coaxial  with 
the  boiling  chamber. 

8.  An  apparatus  according  to  claim  7,  character- 
ized  in  that  said  heating  means  includes  first 
power  supply  means  (46)  for  energizing  the 

40  first  electric  heater  (24b)  in  a  predetermined 
manner,  and  second  power  supply  means  (45) 
for  energizing  the  second  electric  heater  (24a) 
in  a  desired  manner. 

45 

50 

9.  An  apparatus  according  to  claim  8,  character- 
ized  in  that  said  second  power  supply  means 
(45)  includes  a  timer  circuit  (48)  for  optionally 
setting  the  conduction  duration  and  conduction 
start  time  for  the  second  electric  heater  (24a). 

10.  An  apparatus  according  to  claim  8,  character- 
ized  in  that  said  first  power  supply  means  (46) 
includes  a  sensor  (51)  for  detecting  the  tem- 
perature  of  the  water  in  that  region  of  the  hot 

55  water  tank  (11)  near  the  water  supply  port  (13), 
so  that  power  supply  to  the  first  electric  heater 
(24b)  is  started  at  a  predetermined  point  of 
time,  and  is  stopped  when  the  water  tempera- 
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ture  detected  by  the  sensor  attains  a  predeter- 
mined  temperature  level. 

11.  An  apparatus  according  to  claim  7,  character- 
ized  in  that  said  first  and  second  electric  heat- 
ers  (24a,  24b)  are  fixedly  wound  around  the 
outer  peripheral  surface  of  the  pump  means 
body  (27). 

12.  An  apparatus  according  to  claim  7,  character- 
ized  in  that  said  first  and  second  electric  heat- 
ers  (24a,  24b)  are  each  formed  of  rod-shaped 
sheath  heater  extending  parallel  to  the  pump 
means  body  (27). 

13.  An  apparatus  according  to  claim  1,  character- 
ized  in  that  said  first  regulating  means  includes 
a  first  check  valve  (25)  for  allowing  the  water  to 
flow  only  from  the  first  connecting  pipe  (30) 
toward  the  pump  body  (27),  and  said  second 
regulating  means  includes  a  second  check 
valve  (26)  for  allowing  the  water  to  flow  only 
from  the  pump  body  toward  the  second  con- 
necting  pipe  (33). 

14.  An  apparatus  according  to  claim  13,  character- 
ized  in  that  said  first  and  second  check  valves 
(25,  26)  are  arranged  in  the  first  and  second 
connecting  pipes  (30,  33),  respectively. 

15.  An  apparatus  according  to  claim  13,  character- 
ized  in  that  said  pump  body  (27)  includes  a 
first  valve  chamber  (23a)  located  between  the 
first  connecting  pipe  (30)  and  the  guide  pipe 
(36),  and  a  second  valve  chamber  (23b)  lo- 
cated  between  the  second  connecting  pipe 
(33)  and  the  boiling  chamber  (67),  said  first 
and  second  check  valves  (25,  26)  being  ar- 
ranged  in  the  first  and  second  valve  chambers, 
respectively. 

16.  An  apparatus  according  to  claim  1,  character- 
ized  by  further  comprising  heat  insulating 
means  (12)  covering  the  tank  (11),  and  char- 
acterized  in  that  said  bubble  pump  means  (20) 
is  embedded  in  the  heat  insulating  means. 

Patentanspruche 

1.  Hei/Swasserspeichergerat,  umfassend  einen 
Wasser  enthaltenden  Hei/Swassertank  (11)  mit 
einem  oberen  Ende,  das  mit  einem  Hei/Swas- 
serspeisezula/S  (16)  versehen  ist,  und  mit  ei- 
nem  unteren  Ende,  das  mit  einem  Wasserspei- 
sezula/S  (13)  versehen  ist,  ein  mit  dem  Hei/S- 
wasserspeisezula/S  verbundene  Hei/Swasser- 
speiserohr  (17)  zum  Austragen  des  Hei/Swas- 
sers  aus  dem  Tank  (11)  nach  au/Sen,  eine  mit 

dem  Wasserspeisezula/S  verbundene  Wasser- 
speiseeinheit  (14)  zum  Einfuhren  von  Wasser 
in  den  Hei/Swassertank  und  eine  au/Serhalb  des 
Hei/Swassertanks  bzw.  an  seiner  Au/Senseite 

5  angeordnete  Wasserheizeinrichtung  zum  Ab- 
ziehen  von  Wasser  aus  dem  unteren  Abschnitt 
des  Inneren  des  Tanks,  Erwarmen  des  Was- 
sers  und  Einfuhren  des  erwarmten  Wassers  in 
den  oberen  Abschnitt  des  Hei/Swassertanks 

io  (11),  dadurch  gekennzeichnet,  da/S  die  Wasser- 
heizeinrichtung  eine  Blasenpumpeneinheit  (20) 
mit  einem  eine  Siedkammer  (67)  aufweisenden 
Korper  (27),  (ein)  Heizelemente(e)  zum  Erwar- 
men  des  Wassers  in  der  Siedekammer  und 

is  zum  Erzeugen  von  Blasen  im  Wasser,  ein  er- 
stes  Verbindungsrohr  (30)  zum  Fuhren  des 
Wassers  aus  dem  unteren  Abschnitt  im  Hei/S- 
wassertank  zum  Korper,  ein  Leitrohr  (36)  zum 
Zufuhren  des  uber  das  erste  Verbindungsrohr 

20  gefuhrten  Wassers  in  die  Siedekammer  und 
zum  Kondensieren  von  Blasen  durch  das  uber 
das  Leitrohr  (36)  zugefuhrte  Wasser,  ein  zwei- 
tes  Verbindungsrohr  (33)  zum  Einfuhren  des  in 
der  Siedekammer  (67)  erwarmten  Wassers  in 

25  den  oberen  Abschnitt  im  Hei/Swassertank  sowie 
erste  und  zweite,  in  den  ersten  und  zweiten 
Verbindungsrohren  (30,  33)  angeordnete  Re- 
geleinheiten,  urn  das  Wasser  nur  vom  unteren 
Abschnitt  des  Hei/Swassertanks  zum  oberen 

30  Abschnitt  desselben  stromen  zu  lassen,  urn- 
faCt,  wobei  das  Leitrohr  (36)  in  bezug  auf  den 
Pumpen-Korper  (27)  so  angeordnet  ist,  da/S  ein 
Warmeaustausch  zwischen  dem  Wasser  in  der 
Siedekammer  (67)  und  dem  das  Leitrohr  (36) 

35  durchstromenden  Wasser  stattfindet. 

2.  Gerat  nach  Anspruch  1,  dadurch  gekennzeich- 
net,  da/S  das  Leitrohr  (36)  in  der  Siedekammer 
(67)  angeordnet  ist  und  ein  mit  dem  ersten 

40  Verbindungsrohr  (30)  kommunizierendes  unter- 
es  Ende  sowie  ein  in  die  Siedekammer  mun- 
dendes  oberes  Ende  aufweist. 

3.  Gerat  nach  Anspruch  2,  dadurch  gekennzeich- 
45  net,  da/S  die  Siedekammer  (67)  ein  mit  dem 

zweiten  Verbindungsrohr  (33)  kommunizieren- 
des  oberes  Ende  und  ein  dicht  am  ersten 
Verbindungsrohr  (30)  angeordnetes  zweites 
Ende  aufweist  und  sich  im  wesentlichen  lot- 

so  recht  erstreckt  und  das  Leitrohr  (36)  sich  in  die 
Siedekammer  in  deren  Axialrichtung  erstreckt, 
wobei  das  obere  Ende  des  Leitrohrs  dicht  am 
oberen  Ende  der  Siedekammer  angeordnet  ist. 

55  4.  Gerat  nach  Anspruch  3,  dadurch  gekennzeich- 
net,  da/S  die  Siedekammer  (67)  zylindrisch  ist 
und  das  Leitrohr  (36)  koaxial  zur  Siedekammer 
liegt. 

8 
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5.  Gerat  nach  Anspruch  3,  dadurch  gekennzeich- 
net,  da/S  die  Blasenpumpeneinheit  (20)  ein 
zweites  Leitrohr  (39)  zum  Fuhren  des  vom 
oberen  Ende  des  ersten  Leitrohrs  (36)  ausge- 
tragenen  Wassers  zum  unteren  Ende  der  Sie- 
dekammer  (67)  aufweist,  wobei  das  zweite 
Leitrohr  so  angeordnet  ist,  da/S  ein  Warmeaus- 
tausch  zwischen  dem  das  zweite  Leitrohr 
durchstromenden  Wasser  und  dem  Wasser  in 
der  Siedekammer  stattfindet. 

6.  Gerat  nach  Anspruch  5,  dadurch  gekennzeich- 
net,  da/S  das  zweite  Leitrohr  (69  bzw.  39)  einen 
Innendurchmesser,  der  gro/Ser  ist  als  der  Au- 
Cendurchmesser  des  ersten  Leitrohrs  (36),  auf- 
weist  und  in  der  Siedekammer  (67)  so  ange- 
ordnet  ist,  da/S  es  den  oberen  Endabschnitt 
des  ersten  Leitrohrs  umschlie/St  und  koaxial 
zum  ersten  Leitrohr  liegt,  das  zweite  Leitrohr 
ferner  ein  zum  unteren  Ende  der  Siedekammer 
hin  mundendes  unteres  Ende  und  eine  dem 
oberen  Ende  des  ersten  Leitrohrs  zugewandte 
bzw.  gegenuberstehende  Trennplatte  aufweist, 
so  da/S  das  aus  dem  oberen  Ende  des  ersten 
Leitrohrs  ausgetragene  Wasser  zwischen  der 
Au/Senumfangsflache  des  ersten  Leitrohrs  und 
der  Innenumfangsflache  des  zweiten  Leitrohrs 
gefuhrt  und  abwarts  geleitet  wird. 

7.  Gerat  nach  Anspruch  1,  dadurch  gekennzeich- 
net  da/S  Pumpen-Korper  (27)  die  Form  eines 
Zylinders  besitzt,  dessen  Innenumfangsflache 
die  Siedekammer  (67)  festlegt,  und  die  Heiz- 
einrichtung  erste  und  zweite,  an  der  Au/Senfla- 
che  des  Pumpen-Korpers  vorgesehene  elektri- 
sche  Heizelemente  (24a,  24b)  aufweist. 

8.  Gerat  nach  Anspruch  7,  dadurch  gekennzeich- 
net,  da/S  die  Heizeinrichtung  eine  erste 
Stromversorgungs-  oder  -speiseeinheit  (46) 
zum  Aktivieren  des  ersten  elektrischen  Heizel- 
ements  (24b)  in  einer  vorbestimmten  Weise 
und  eine  zweite  Stromspeiseeinheit  (45)  zum 
Aktivieren  des  zweiten  elektrischen  Heizel- 
ements  (24a)  in  einer  gewunschten  Weise  auf- 
weist. 

9.  Gerat  nach  Anspruch  8,  dadurch  gekennzeich- 
net,  da/S  die  zweite  Stromspeiseeinheit  (45) 
eine  Zeitgeberschaltung  (48)  zum  wahlfreien 
Einstellen  der  Leit-  oder  Aktiverungsdauer  und 
der  Leit-  oder  Aktivierungsbeginnzeit  fur  das 
zweite  elektrische  Heizelement  (24a)  aufweist. 

10.  Gerat  nach  Anspruch  8,  dadurch  gekennzeich- 
net,  da/S  die  erste  Stromspeiseeinheit  (46)  ei- 
nen  Sensor  (51)  zum  Messen  der  Temperatur 
des  Wassers  in  dem  nahe  dem  Wasserspeise- 

zula/S  (13)  gelegenen  Bereich  des  Hei/Swasser- 
tanks  (11)  aufweist,  so  da/S  die  Stromzuspei- 
sung  zum  ersten  elektrischen  Heizelement 
(24b)  zu  einem  vorbestimmten  Zeitpunkt  ein- 

5  geleitet  und  beendet  wird,  wenn  die  durch  den 
Sensor  gemessene  Wassertemperatur  einen 
vorbestimmten  Temperaturwert  erreicht  (hat). 

11.  Gerat  nach  Anspruch  7,  dadurch  gekennzeich- 
io  net,  da/S  die  ersten  und  zweiten  elektrischen 

Heizelemente  (24a,  24b)  unter  Befestigung  urn 
die  Au/Senumfangsflache  des  Pumpen-Korpers 
(27)  herumgewickelt  sind. 

is  12.  Gerat  nach  Anspruch  7,  dadurch  gekennzeich- 
net,  da/S  die  ersten  und  zweiten  elektrischen 
Heizelemente  (24a,  24b)  jeweils  aus  einem 
stabformigen  ummantelten,  parallel  zum 
Pumpen-Korper  (27)  verlaufenden  Heizelement 

20  geformt  sind. 

13.  Gerat  nach  Anspruch  1,  dadurch  gekennzeich- 
net,  da/S  die  erste  Regeleinheit  ein  erstes 
Ruckschlagventil  (25),  das  eine  Wasserstro- 

25  mung  nur  vom  ersten  Verbindungsrohr  (30) 
zum  Pumpen-Korper  (27)  zula/St,  und  die  zwei- 
te  Regeleinheit  ein  zweites  Ruckschlagventil 
(26),  das  eine  Wasserstromung  nur  vom 
Pumpen-Korper  zum  zweiten  Verbindungsrohr 

30  (33)  zula/St,  aufweist. 

14.  Gerat  nach  Anspruch  13,  dadurch  gekenn- 
zeichnet,  da/S  die  ersten  und  zweiten  Ruck- 
schlagventile  (25,  26)  im  ersten  bzw.  zweiten 

35  Verbindungsrohr  (30,  33)  angeordnet  sind. 

15.  Gerat  nach  Anspruch  13,  dadurch  gekenn- 
zeichnet,  da/S  der  Pumpen-Korper  (27)  eine 
zwischen  dem  ersten  Verbindungsrohr  (30) 

40  und  dem  Leitrohr  (36)  angeordnete  erste  Ven- 
tilkammer  (23a)  und  eine  zwischen  dem  zwei- 
ten  Verbindungsrohr  (33)  und  der  Siedekam- 
mer  (67)  angeordnete  zweite  Ventilkammer 
(23b)  aufweist,  wobei  die  ersten  und  zweiten 

45  Ruckschlagventile  (25,  26)  in  erster  bzw.  zwei- 
ter  Ventilkammer  angeordnet  sind. 

16.  Gerat  nach  Anspruch  1,  ferner  gekennzeichnet 
durch  eine  den  Tank  (11)  bedeckende  bzw. 

50  umhullende  warmeisolierende  Einrichtung  (12), 
sowie  dadurch  gekennzeichnet,  da/S  die  Bla- 
senpumpeneinheit  (20)  in  die  warmeisolierende 
Einrichtung  eingebettet  ist. 

55  Revendicatlons 

1.  Distributeur  d'eau  chaude  a  ebullition,  compor- 
tant  un  reservoir  d'eau  chaude  (11)  presentant 
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une  extremite  superieure  munie  d'un  orifice 
(16)  de  fourniture  d'eau  chaude  et  d'une  extre- 
mite  inferieure  munie  d'un  orifice  (13)  d'ame- 
nee  d'eau,  ledit  reservoir  contenant  de  I'eau; 
une  conduite  (17)  de  fourniture  d'eau  chaude 
reliee  a  I'orifice  de  fourniture  d'eau  chaude 
pour  fournir  a  I'exterieur  I'eau  chaude  prove- 
nant  du  reservoir  (11);  des  moyens  (14)  d'ame- 
nee  d'eau  relies  a  I'orifice  d'amenee  d'eau, 
pour  amener  de  I'eau  dans  le  reservoir  d'eau 
chaude;  des  moyens  de  chauffage  de  I'eau 
disposes  a  I'exterieur  dudit  reservoir  d'eau 
chaude,  pour  aspirer  I'eau  a  partir  de  la  portion 
inferieure  de  I'interieur  du  reservoir,  chauffer 
I'eau  et  amener  I'eau,  chauffee,  dans  la  portion 
superieure  du  reservoir  d'eau  chaude  (11);  dis- 
tributeur  caracterise  par  le  fait  que  les  moyens 
de  chauffage  de  I'eau  comportent  des  moyens 
(20)  de  pompage  par  action  des  bulles,  com- 
prenant  un  corps  (27)  presentant  une  chambre 
d'ebullition  (67),  des  moyens  de  chauffage 
pour  chauffer  I'eau  qui  se  trouve  dans  la  cham- 
bre  d'ebullition  et  generer  des  bulles  dans 
I'eau,  une  premiere  conduite  de  liaison  (30) 
pour  guider  dans  le  corps  I'eau  provenant  de 
la  portion  inferieure  du  reservoir  d'eau  chaude, 
une  conduite  de  guidage  (36)  pour  amener 
dans  la  chambre  d'ebullition  I'eau  guidee  dans 
la  premiere  conduite  de  liaison  et  pour  faire 
condenser  les  bulles  par  I'eau  amenee  par  la 
conduite  de  guidage  (36),  une  seconde  condui- 
te  de  liaison  (33)  pour  guider  I'eau,  chauffee 
dans  la  chambre  d'ebullution  (67),  dans  la  por- 
tion  superieure  du  reservoir  d'eau  chaude  et 
des  premiers  et  des  seconds  moyens  de  regu- 
lation,  disposes  dans  la  premiere  et  la  seconde 
conduites  de  liaison  (30,  33)  pour  ne  permettre 
a  I'eau  de  s'ecouler  que  depuis  la  portion 
inferieure  du  reservoir  d'eau  chaude  vers  sa 
portion  superieure,  ladite  conduite  de  guidage 
(36)  etant  disposee,  par  rapport  audit  corps 
(27)  des  moyens  de  pompage  de  fagon  que 
de  la  chaleur  soit  echangee  entre  I'eau  qui  se 
trouve  dans  la  chambre  d'ebullition  (37)  et 
I'eau  qui  s'ecoule  par  la  conduite  de  guidage 
(36). 

Distributeur  selon  la  revendication  1  ,  caracteri- 
se  par  le  fait  que  ladite  conduite  de  guidage 
(36)  est  disposee  dans  la  chambre  d'ebullition 
(37)  et  presente  une  extremite  inferieure  qui 
communique  avec  la  premiere  conduite  de  liai- 
son  (30)  et  une  extremite  superieure  qui  s'ou- 
vre  dans  la  chambre  d'ebullition. 

Distributeur  selon  la  revendication  2,  caracteri- 
se  par  le  fait  que  ladite  chambre  d'ebullition 
(37)  presente  une  extremite  superieure  qui 

communique  avec  la  seconde  conduite  de  liai- 
son  (33)  et  une  extremite  inferieure  qui  est 
situee  pres  de  la  premiere  conduite  de  liaison 
(30)  et  qui  s'etend  sensiblement  verticalement, 

5  et  par  le  fait  que  ladite  conduite  de  guidage 
(36)  s'etend  a  I'interieur  de  la  chambre  d'ebul- 
lition,  selon  sa  direction  axiale,  I'extremite  su- 
perieure  de  la  conduite  de  guidage  etant  situee 
pres  de  I'extremite  superieure  de  la  chambre 

w  d'ebullition. 

4.  Distributeur  selon  la  revendication  3,  caracteri- 
se  par  le  fait  que  ladite  chambre  d'ebullition 
(67)  est  cylindrique  et  que  ladite  conduite  de 

is  guidage  (36)  ext  coaxiale  a  la  chambre  d'ebul- 
lition. 

5.  Distributeur  selon  la  revendication  3,  caracteri- 
se  par  le  fait  que  lesdits  moyens  (20)  de 

20  pompage  par  action  des  bulles  comportent  une 
seconde  conduite  de  guidage  (39)  pour  guider 
en  direction  de  I'extremite  inferieure  de  la 
chambre  d'ebullition  (37)  I'eau  sortie  par  I'ex- 
tremite  superieure  de  la  premiere  conduite  de 

25  guidage  (36),  ladite  seconde  conduite  de  gui- 
dage  etant  disposee  de  fagon  que  la  chaleur 
soit  echangee  entre  I'eau  qui  passe  dans  la 
seconde  conduite  de  guidage  et  I'eau  qui  se 
trouve  dans  la  chambre  d'ebullition. 

30 
6.  Distributeur  selon  la  revendication  5,  caracteri- 

se  par  le  fait  que  ladite  seconde  conduite  de 
guidage  (39)  a  un  diametre  interieur  superieur 
au  diametre  exterieur  de  la  premiere  conduite 

35  de  guidage  (36)  et  qu'elle  est  situee  dans  la 
chambre  d'ebullition  (67)  de  fagon  a  couvrir  la 
portion  d'extremite  superieure  de  la  premiere 
conduite  de  guidage  et  a  etre  coaxiale  a  la 
premiere  conduite  de  guidage,  ladite  seconde 

40  conduite  de  guidage  presentant  en  outre  une 
extremite  inferieure  qui  s'ouvre  en  direction  de 
I'extremite  inferieure  de  la  chambre  d'ebullition 
ainsi  qu'une  cloison  qui  fait  face  a  I'extremite 
superieure  de  la  premiere  conduite  de  guida- 

45  ge,  ce  par  quoi  I'eau  sortant  par  I'extremite 
superieure  de  la  premiere  conduite  de  guidage 
passe  entre  la  surface  peripherique  exterieure 
de  la  premiere  conduite  de  guidage  et  la  surfa- 
ce  peripherique  interieure  de  la  seconde 

50  conduite  de  guidage  pour  etre  guidee  vers  le 
bas. 

7.  Distributeur  selon  la  revendication  1  caracteri- 
se  par  le  fait  que  ledit  corps  (27)  des  moyens 

55  de  pompage  se  presente  sous  la  forme  d'un 
cylindre  dont  la  surface  peripherique  interieure 
definit  la  chambre  d'ebullition  (37)  et  par  le  fait 
que  lesdits  moyens  de  chauffage  comportent 
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un  premier  et  un  second  rechauffeurs  electri- 
ques  (24a,  24b)  montes  sur  la  surface  periphe- 
rique  exterieure  du  corps  de  pompe. 

8.  Distributeur  selon  la  revendication  7,  caracteri- 
se  par  le  fait  que  lesdits  moyens  de  chauffage 
comportent  des  premiers  moyens  (46)  d'ame- 
nee  de  la  puissance  pour  mettre  sous  tension 
le  premier  rechauffeur  electrique  (24b)  de  fa- 
gon  predeterminee,  et  des  seconds  moyens 
(45)  d'amenee  de  la  puissance  pour  mettre 
sous  tension  le  second  rechauffeur  electrique 
(24a)  de  la  fagon  desiree. 

9.  Distributeur  selon  la  revendication  8,  caracteri- 
se  par  le  fait  que  lesdits  seconds  moyens  (45) 
d'amenee  de  la  puissance  comportent  un  cir- 
cuit  temporisateur  (48)  pour  definir  au  choix  la 
duree  du  passage  du  courant  et  I'heure  du 
demarrage  du  passage  du  courant  pour  le  se- 
cond  rechauffeur  electrique  (24a). 

10.  Distributeur  selon  la  revendication  8,  caracteri- 
se  par  le  fait  que  lesdits  premiers  moyens  (46) 
d'amenee  de  la  puissance  comportent  un  de- 
tecteur  (51)  pour  detecter  la  temperature  de 
I'eau  dans  la  region  du  reservoir  d'eau  chaude 
(11)  qui  est  proche  de  I'orifice  (13)  d'amenee 
de  I'eau,  de  fagon  que  I'amenee  de  la  puissan- 
ce  au  premier  rechauffeur  electrique  (24b)  de- 
marre  a  un  instant  predetermine  et  cesse  lors- 
que  la  temperature  de  I'eau,  detectee  par  le 
detecteur,  atteint  une  valeur  predeterminee. 

11.  Distributeur  selon  la  revendication  7,  caracteri- 
se  par  le  fait  que  ledit  premier  et  ledit  second 
rechauffeurs  electriques  (24a,  24b)  sont  enrou- 
les  de  fagon  fixe  autour  de  la  surface  periphe- 
rique  exterieure  du  corps  (27)  des  moyens  de 
pompage. 

12.  Distributeur  selon  la  revendication  7,  caracteri- 
se  par  le  fait  que  ledit  premier  et  ledit  second 
rechauffeurs  electriques  (24a,  24b)  sont  cha- 
cun  formes  d'un  rechauffeur  du  type  fourreau 
en  forme  de  tige  s'etendant  parallelement  au 
corps  (27)  des  moyens  de  pompage. 

13.  Distributeur  selon  la  revendication  1  caracteri- 
se  par  le  fait  que  lesdits  premiers  moyens  de 
regulation  comportent  un  premier  clapet  de 
non  retour  (25)  pour  ne  permettre  a  I'eau  de 
s'ecouler  que  de  la  premiere  conduite  de  liai- 
son  (30)  en  direction  du  corps  de  pompe  (27), 
et  par  le  fait  que  lesdits  seconds  moyens  de 
regulation  comportent  un  second  clapet  de  non 
retour  (26)  pour  ne  permettre  a  I'eau  de 
s'ecouler  que  du  corps  de  pompe  en  direction 

de  la  seconde  conduite  de  liaison  (33). 

14.  Distributeur  selon  la  revendication  13,  caracte- 
rise  par  le  fait  que  ledit  premier  et  ledit  second 

5  clapets  de  non  retour  (25,  26)  sont  disposes 
sur  la  premiere  et  la  seconde  conduites  de 
liaison  (30,  33),  respectivement. 

15.  Distributeur  selon  la  revendication  13,  caracte- 
io  rise  par  le  fait  que  ledit  corps  de  pompe  (27) 

comporte  une  premiere  chambre  a  clapet 
(23a)  situee  entre  la  premiere  conduite  de  liai- 
son  (30)  et  la  conduite  de  guidage  (36)  et  une 
seconde  chambre  a  clapet  (23b)  situee  entre 

is  la  seconde  conduite  de  liaison  (33)  et  la  cham- 
bre  d'ebullition  (67),  ledit  premier  et  ledit  se- 
cond  clapets  de  non  retour  (25,  26)  etant  dis- 
poses  dans  la  premiere  et  dans  la  seconde 
chambre  a  clapet,  respectivement. 

20 
16.  Distributeur  selon  la  revendication  1  caracteri- 

se  par  le  fait  qu'il  comporte  en  outre  des 
moyens  thermiquement  isolants  (12)  couvrant 
le  reservoir  (11)  et  caracterise  par  le  fait  que 

25  lesdits  moyens  (20)  de  pompage  par  action 
des  bulles  sont  enrobes  dans  lesdits  moyens 
thermiquement  isolants. 

11 
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