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(54)  High  safety  and  reduced  maintenance  water  heater 

(57)  The  present  invention  relates  to  a  high  safety 
and  reduced  maintenance  water  heater  or  boiler,  com- 
prising  holding  means  for  holding  therein  water  to  be 
heated  and  heating  means  for  heating  the  water.  gj|f 

In  the  subject  water  heater,  the  water  heating  | |  
means  comprise  a  microwave  source.  Wt. 
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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  high  safety  and  s 
reduced  maintenance  water  heater. 

Electric  water  heating  devices  or  boilers  are  already 
known,  which  conventionally  comprise  a  suitably  ther- 
mally  insulated  outer  casing,  in  which  is  arranged  a 
water  holding  tank,  holding  a  set  amount  of  water  to  he  10 
heated. 

In  this  water  tank  is  arranged  an  electric  resistance 
by  means  of  which  the  water  in  the  tank  is  heated  to  a 
desired  temperature. 

The  electric  water  heaters  are  preferably  used  in  is 
small  environments  since  they  provide  a  good  operation 
safety;  however  they  has  the  drawback  that  the  heating 
electric  resistance  is  quickly  covered  by  limestone  for- 
mations  greatly  reducing  the  heating  efficiency  thereof. 

Because  of  this  limestone  formation,  the  electric  20 
water  heaters  require  frequent  maintenance  operations 
in  order  to  clean  or  replace  the  heating  electric  resist- 
ance,  to  recover  the  efficiency  of  the  water  heating  oper- 
ation. 

Moreover,  since  the  electric  water  heaters  use  a  25 
comparatively  expensive  power  source,  the  operation 
costs  thereof  are  comparatively  high. 

As  an  alternative  to  the  electric  water  heaters,  gas 
water  heaters  are  also  frequently  used  which  have  a 
comparatively  low  operation  cost  but  which  require  a  30 
very  accurate  installation  operation  in  order  to  meet 
very  stringent  safety  rules. 

Actually,  as  a  gas  water  heater  is  installed,  it  is  nec- 
essary  to  provide  the  environment  in  which  the  gas 
water  heater  is  installed  with  a  suitable  aeration  in  order  35 
to  prevent  an  air  reduction  inside  the  environment  as 
cause  by  the  gas  combustion,  as  well  as  in  order  to  pre- 
vent  dangerous  combustion  emissions  from  being  held 
in  the  environment. 

On  the  other  hand,  also  in  these  types  of  water  40 
heaters  and,  more  specifically,  in  the  so-called  instanta- 
neous  type  of  heater,  great  limestone  deposits  are 
formed,  which  require  inevitably  extensive  maintenance 
operations  in  order  to  provide  the  boiler  with  a  good 
water  heating  efficiency.  45 

SUMMARY  OF  THE  INVENTION 

Accordingly,  the  aim  of  the  present  invention  is  to 
overcome  the  above  mentioned  drawbacks,  by  provid-  so 
ing  a  water  heater  which  is  very  safe  in  operation  and 
which,  moreover,  requires  a  very  reduced  maintenance. 

Within  the  scope  of  the  above  mentioned  aim,  a 
main  object  of  the  present  invention  is  to  provide  such  a 
water  heater  which  can  operate  without  any  problems  55 
even  in  small  environments. 

Another  object  of  the  present  invention  is  to  provide 
such  a  water  heater  which  has  a  high  water  heating  effi- 

ciency,  which  is  held  substantially  constant  in  the  time. 
Yet  another  object  of  the  present  invention  is  to  pro- 

vide  such  a  water  heater  which  has  very  reduced  oper- 
ation  costs. 

According  to  one  aspect  of  the  present  invention, 
the  above  mentioned  aim  and  objects,  as  well  as  yet 
other  objects,  which  will  become  more  apparent  herein- 
after,  are  achieved  by  a  high  safety  and  reduced  main- 
tenance  water  heater,  comprising  holding  means  for 
holding  water  to  be  heated  and  water  heating  means  for 
heating  said  water,  characterized  in  that  said  water 
heating  means  comprise  a  microwave  source. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Further  characteristics  and  advantages  of  the  water 
heater  according  to  the  present  invention  will  become 
more  apparent  hereinafter  from  the  following  detailed 
disclosure  of  two  preferred,  though  not  exclusive, 
embodiments  of  said  water  heater,  being  illustrated,  by 
way  of  an  indicative,  but  not  limitative  example,  in  the 
accompanying  drawings,  where: 

Figure  1  is  a  front  elevation  partially  cross-sec- 
tioned  view  illustrating  a  first  embodiment  of  the 
water  heater  according  to  the  present  invention; 

Figure  2  is  a  side  elevation  partially  cross-sectioned 
view  illustrating  the  water  heater  of  figure  1  ; 

Figure  3  is  a  schematic  bottom  view  of  the  water 
heater  shown  in  figure  1  ; 

Figure  4  is  a  schematic  top  plan  view  illustrating  the 
water  heater  shown  in  figure  1  ;  and 

Figure  5  is  a  schematic  vertical  cross-section  view 
illustrating  a  second  preferred  embodiment  of  the 
water  heater  according  to  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

With  reference  to  the  number  references  of  figure  1 
to  4,  the  water  heater  according  to  the  present  inven- 
tion,  which  has  been  generally  indicated  by  the  refer- 
ence  number  1  ,  comprises  holding  means  for  holding 
herein  a  set  amount  of  water,  which  holding  means 
comprise,  in  the  embodiment  shown  in  these  figures,  a 
holding  tank  2,  into  which,  through  an  inlet  duct  3,  is 
supplied  water  to  be  heated,  the  heated  water  being 
delivered  through  a  hot  water  delivery  duct  4. 

As  shown,  the  subject  water  heater  comprises, 
according  to  the  invention,  water  heating  means  consti- 
tuted  by  a  microwave  source  or  generator  5. 

More  specifically,  the  microwave  source  is  coupled 
to  the  bottom  of  the  tank  2  through  a  sector  6  made  of  a 
ceramic  material  or  any  other  suitable  materials. 

2 
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In  particular,  the  microwave  source  5  can  comprise 
an  electrically  powered  microwave  source  (preferably 
with  a  supply  source  of  4,400  volts)  which  can  be 
power-supplied  by  the  electric  mains,  by  providing,  on 
the  bottom  of  the  water  heater,  an  electric  transformer  7 
electrically  coupled  to  said  microwave  source  5. 

As  shown,  the  tank  2  is  housed  inside  a  casing  8 
and  the  gap  between  the  outer  surface  of  the  water  tank 
2  and  the  inner  surface  of  the  casing  8  is  filled  by  a  suit- 
able  thermally  insulating  material  9. 

The  water  heater  is  moreover  provided  with  a  ther- 
mostat  switch  1  0  adapted  to  detect  the  temperature  of 
the  water  held  in  the  tank  2  and  adapted  to  switch  on  or 
off  said  microwave  source  5,  in  order  to  hold  the  water 
at  a  desired  temperature. 

On  the  power  supply  circuit  of  the  microwave 
source  6  is  moreover  provided  an  anti-noise  filter  1  1  . 

The  subject  water  heater  comprises,  moreover, 
means  for  conveying  a  cooling  air  flow  on  the  microwave 
source  5. 

More  specifically,  this  conveying  means  comprise  a 
duct  12  extending  about  the  microwave  source  5  and 
communicating  with  the  outer  environment  through  an 
inlet  13  defined  at  a  bottom  region  of  the  side  surface  of 
the  casing  8  and  through  a  pipe  14  extending  inside  the 
gap  provided  between  the  casing  8  and  the  water  tank  2 
and  leading  to  a  top  region  of  the  water  heater. 

The  inlet  1  3  is  suitably  protected  by  a  grid  1  5,  a  fur- 
ther  grid  16  protecting  the  outlet  of  the  pipe  or  duct  14. 

Near  the  inlet  1  3  is  provided  a  fan  1  7  which  is  driven 
together  with  the  microwave  source  5  so  as  to  provide 
the  necessary  cooling  air  flow  inside  the  duct  12,  in 
order  to  prevent  the  microwave  source  5  from  overheat- 
ing. 

It  should  be  apparent  that  the  hot  air  at  the  output  of 
the  duct  12,  by  flowing  through  the  pipe  14,  will  cooper- 
ate  with  the  microwave  source  5  in  heating  the  water 
held  in  the  water  tank  2. 

The  subject  water  heater  can  moreover  comprise  a 
thermometer  18  for  displaying  the  temperature  of  the 
water  inside  the  water  tank  2. 

According  to  a  modified  embodiment  shown  in  fig- 
ure  5,  in  which  the  water  heater  according  to  the  present 
invention  has  been  generally  indicated  by  the  reference 
number  1  a,  the  water  tank  2  can  be  replaced  by  a  coil 
duct  20  therethrough  is  caused  to  pass  the  water  to  be 
heated. 

In  this  embodiment,  the  water  coil  20  is  housed  in  a 
chamber  21  defined  in  a  casing  22  and  the  microwave 
source  23  is  coupled  to  the  bottom  wall  24  of  the  cham- 
ber  21  through  the  interposition  of  a  sector  25  made  of 
a  ceramic  material  or  any  other  suitable  materials. 

Also  in  this  embodiment,  is  provided  a  duct  26,  air- 
supplied  by  means  of  a  fan  27,  likewise  to  the  first  pre- 
ferred  embodiment,  in  order  to  provide  a  suitable  cool- 
ing  for  the  microwave  source. 

In  operation,  the  water  heater  according  to  the 
invention,  the  used  heating  power  and  the  heated  water 

mass  being  the  same,  will  provide  a  very  reduction  of 
the  heating  time  required  for  heating  the  water. 

Thus,  it  will  be  possible  to  have  available  a  compar- 
atively  high  amount  of  heated  water  in  a  comparatively 

5  short  time. 
In  this  connection  it  should  be  moreover  pointed  out 

that  since  the  subject  water  heater  does  not  use  any 
combustion  heat  source,  it  can  be  installed,  without  any 
safety  problems,  even  inside  small  environments. 

10  Moreover,  the  subject  water  heater  will  provide  a 
very  high  heating  efficiency  which  will  be  held  constant 
in  the  time. 

From  the  above  disclosure  and  from  an  observation 
of  the  figures  of  the  accompanying  drawings  the  great 

15  functionality  and  facility  of  use  characterizing  the  sub- 
ject  water  heater  will  be  self  evident. 

In  particular,  it  is  to  be  pointed  out  that  a  water 
heater  has  been  provided  which  is  very  safe  in  opera- 
tion  and  which,  moreover,  does  not  require  any  mainte- 

20  nance  operation,  thereby  providing  a  high  efficiency  for 
all  the  life  thereof. 

While  the  water  heater  has  been  disclosed  and 
illustrated  with  reference  to  preferred  embodiments 
thereof,  it  should  be  apparent  that  the  disclosed  embod- 

25  iments  are  susceptible  to  many  modifications  and  varia- 
tions  all  of  which  will  come  within  the  scope  of  the 
appended  claims. 

Claims 
30 

1.  A  high  safety  and  reduced  maintenance  water 
heater,  comprising  holding  means  for  holding  water 
to  be  heated  and  water  heating  means  for  heating 
said  water,  characterized  in  that  said  water  heating 

35  means  comprise  a  microwave  source. 

2.  A  water  heater  according  to  Claim  1  ,  characterized 
in  that  said  water  holding  means  comprise  a  water 
tank. 

40 
3.  A  water  heater  according  to  Claims  1  and  2,  char- 

acterized  in  that  said  water  heater  comprises  a  cas- 
ing  encompassing  said  water  tank,  between  said 
casing  and  water  tank  being  formed  a  gap  filled  by 

45  a  thermally  insulating  material. 

4.  A  water  heater  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  said  microwave 
source  is  mounted  on  the  bottom  of  said  water  tank 

so  through  an  interposition  of  a  sector  made  of  a 
ceramic  material  or  any  other  suitable  materials. 

5.  A  water  heater  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  said  water 

55  heater  comprises  moreover  air  conveying  means 
for  conveying  a  cooling  air  flow  on  said  microwave 
source. 

3 
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6.  A  water  heater  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  said  cooling  air 
conveying  means  comprise  a  duct  extending  about 
said  microwave  source  and  coupled  to  a  pipe 
extending  through  a  gap  and  leading  to  a  top  region  5 
of  said  casing,  at  an  inlet  of  said  duct  being  pro- 
vided  a  fan  for  generating  said  cooling  air  flow  con- 
veyed  along  said  duct  and  said  pipe. 

7.  A  water  heater  according  to  one  or  more  of  the  pre-  10 
ceding  claims,  characterized  in  that  said  water 
holding  means  comprise  a  coil  duct  supplied  by 
water  to  be  heated  and  arranged  in  a  chamber 
defined  in  a  casing,  said  heating  means  comprising 
a  microwave  source  coupled  to  a  wall  of  said  cham-  15 
ber  through  an  interposition  of  a  sector  made  of  a 
ceramic  material  or  any  other  suitable  material. 

8.  A  water  heater  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  said  microwave  20 
source  is  provided  with  an  anti-noise  filter. 

9.  A  water  heater  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  it  comprises 
moreover  a  thermostatic  sensor  for  sensing  the  25 
temperature  of  water  being  heated,  said  sensor 
being  coupled  to  a  power  supply  circuit  of  said 
microwave  source. 
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