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(54)  Condenser-type  clothes  drying  machine  provided  with  a  water  failure  safety  arrangement 

(57)  Clothes  drying  machine  comprising  an 
arrangement  provided  for  condensing  the  moisture  out 
of  the  drying  air,  said  arrangement  being  provided  with 
at  least  a  spray  nozzle  (7)  ejecting  a  jet  of  atomized 
water  that  intercepts  the  flow  of  hot  drying  air  passing 
through  said  condensing  arrangement,  the  latter  being 
also  provided  with  means  adapted  to  detect  a  failure  in 
the  inflow  of  the  water  required  for  condensation. 
In  a  preferred  manner,  the  clothes  drying  machine  is 
provided  with  pressure  switch  means  (8)  capable  of 
measuring  the  pressure  that  builds  up  at  a  point  (9) 
located  below  the  lowest  portion  of  the  vessel,  and  is 
arranged  so  as  to  be  capable  of  detecting  two  succes- 
sive  values  of  the  pressure  building  up  at  said  lowest 
point  during  a  pre-established  period  of  time,  so  as  to 
compare  said  two  pressure  values  and  generate  a  
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responding  signal  in  the  case  that  the  second  pressure  ,  , 
value  detected  at  the  end  of  said  period  exceeds  the  ^ ^ ^ ^ ^ m ^ m m ^ m  
first  pressure  value  detected  at  the  beginning  of  said  ~  '  fig,  1 
period  by  an  extent  that  is  greater  than  a  pre-estab- 
lished  value. 
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Description 

The  present  invention  refers  to  an  improved  type  of 
clothes  drying  machine,  or  combined  clothes  washing 
and  drying  machine,  wherein  the  clothes  drying  process  s 
is  performed  by  condensing  the  moisture  contained  in 
the  hot  air  being  forced  through  the  clothes  by  ventila- 
tion,  said  machine  comprising  an  arrangement  that 
makes  the  operation  thereof  particularly  safe  and  relia- 
ble.  10 

Clothes  drying  machines  are  known  in  the  art  which 
operate  by  the  condensation  of  a  flow  of  hot  air  which  is 
blown  through  the  drum  of  the  machine,  thereby  remov- 
ing  the  moisture  contained  in  the  clothes.  Such 
machines  are  generally  known  to  be  made  by  installing  is 
a  ventilation  system,  generally  a  blower  consisting  of  a 
fan  and  associated  electric  driving  motor,  which  causes 
the  air  to  circulate  in  a  closed-loop  through  a  conduit, 
heats  it  up  and  blows  it  into  the  drum  containing  the 
clothes  to  be  dried.  20 

A  heating  element  is  installed  inside  said  conduit 
which,  when  appropriately  energized,  heats  up  the  air 
forced  by  said  blower  to  flow  through  said  conduit  past 
said  heating  element,  so  that  air  is  let  into  the  drum 
which  is  sufficiently  hot  to  cause  the  moisture  contained  25 
in  the  clothes  to  evaporate. 

The  moisture-laden  hot  air  is  then  caused  by  suc- 
tion  to  leave  the  drum  and  to  flow  through  a  condensa- 
tion  arrangement  which  is  generally  formed  by  a 
sprinkle  of  cold  water  taken  in  from  the  water  supply  30 
mains  to  create  a  cold  barrier  against  which  said  mois- 
ture-laden  hot  air  is  blown. 

Owing  to  the  difference  of  temperature,  the  mois- 
ture  is  condensed  off  the  circulated  hot  air,  whereas  the 
condensate  is  conveyed  on  to  the  bottom  of  the  tub,  35 
from  where  it  is  then  easily  exhausted. 

This  technique  is  generally  known  in  the  art  and  is 
recalled  here  to  the  mere  purpose  of  making  it  simpler 
to  understand  the  actual  peculiarities  of  the  present 
invention.  40 

The  above  cited  clothes  drying  machines  are  quite 
simple,  economic  and  reliably  operating  machines. 
However,  they  are  generally  known  to  have  a  drawback 
in  that  their  drying  cycle  depends  on  the  water  sprinkle 
to  be  actually  present  to  ensure  the  condensation  of  the  45 
moisture  off  the  drying  air.  It  has  on  the  other  hand  been 
noticed  that  the  valve  provided  to  let  the  cooling  water 
from  the  mains  into  the  machine,  which  is  normally  shut 
for  safety  reasons  upon  conclusion  of  the  machine  oper- 
ation,  is  sometimes  left  inadvertently  shut  by  the  user  so 
who  forgets  to  open  it  when  the  machine  is  being  used 
again. 

If  the  machine  is  a  combined  clothes  washing  and 
drying  machine,  and  the  requested  operation  is  clothes 
washing,  such  an  oversight  would  not  give  rise  to  any  ss 
particular  problem,  since  all  washing  machines  are  reg- 
ularly  provided  with  safety  arrangements  that  prevent 
them  from  operating  in  the  case  of  washing  liquor  failing 
to  regularly  flow  into  the  tub. 

39  A1  2 

If  on  the  other  hand  the  machine  is  a  clothes  drying 
machine,  or  a  combined  clothes  washing  and  drying 
machine  being  used  to  only  perform  a  drying  cycle,  then 
such  a  closed  condition  of  the  water  shut-off  valve  gov- 
erning  the  water  inlet  from  the  mains  into  the  machine 
would  not  prevent  the  machine  from  operating,  albeit 
under  totally  irregular  conditions  that  become  apparent 
mostly  in  the  form  of  a  practical  absence  of  any  drying 
effect  and  a  progressively  rising  temperature  of  the  cir- 
culated  air  up  to  values  that  may  jeopardize  the  integrity 
of  both  the  clothes  and  the  machine.  Furthermore,  since 
the  the  course  of  the  temperature  during  the  initial 
phase  of  the  process  may  be  used  to  anticipate  the 
actual  course  of  the  whole  drying  process  so  as  to 
therefore  cause  the  cycle  to  be  automatically  stopped 
when  such  a  process  is  estimated  to  have  completed  its 
drying  task,  it  will  be  readily  appreciated  that  an  irregu- 
lar  course  of  the  temperature  of  the  drying  air  would 
completely  distort  the  procedure  for  automatically  calcu- 
lating  the  duration  of  the  drying  cycle. 

It  would  therefore  be  desirable,  and  it  is  actually  a 
main  purpose  of  the  present  invention,  to  provide  a 
clothes  drying  or  combined  clothes  drying  and  washing 
machine  that  before  starting  its  drying  cycle  is  arranged 
to  check  the  water  for  regularly  arriving  at  the  nozzle 
producing  the  water  sprinkle  used  to  condensate  the 
moisture  contained  in  the  drying  air,  without  any  need 
arising  to  redesign  the  machine  to  any  significant 
extent,  while  using  readily  available,  inexpensive  and 
reliable  materials  and  techniques  and  excluding  any 
immoderate  complication  of  the  same  machine. 

These  and  further  aims  are  reached  with  the 
present  invention  which  will  more  readily  and  clearly 
understood  from  the  description  which  is  given  below  by 
way  of  non-limiting  example  with  reference  to  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  symbolically  schematized  view  of  the 
ventilation,  condensation  and  drying  conduits, 
along  with  the  component  parts  of  a  clothes  drying 
machine  according  to  the  invention; 

Figure  2  is  a  diagrammatic  view  showing  the  curve 
followed  by  the  temperature  of  the  air  in  the  pres- 
ence  or  absence  of  water  in  a  traditional  machine; 

Figure  3  is  a  view  of  the  simplified  flow-chart  of  the 
functional  phases  of  a  machine  according  to  the 
invention. 

To  purposes  of  better  exemplification,  reference  will 
be  made  in  the  following  description  to  a  combined 
clothes  washing  and  drying  machine.  It  will  however  be 
appreciated  that  the  same  condiderations  apply  to  dry- 
ing-only  machines  as  well. 

Furthermore,  the  term  "water"  will  be  used  to  indis- 
tinctly  mean  both  the  cooling  liquor  and  the  liquor  gen- 
erated  by  the  condensation  of  the  moisture  from  the 
clothes.  This  simplification  will  not,  however,  affect  to 
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any  extent  the  full  understandability  of  the  description, 
owing  to  the  context  in  which  this  term  is  each  time 
used,  as  this  will  readily  be  appreciated  by  anyone 
skilled  in  the  art. 

The  combined  clothes  washing  and  drying  machine  5 
according  to  the  present  invention  is  provided  with  a 
vessel  1  ,  possibly  a  rotating  drum  1  A  holding  the  drying 
load  if  the  machine  doubles  also  as  a  washing  machine, 
an  air  circulation,  condensation  and  heating-up  conduit 
2,  said  air  being  taken  in  from  the  vessel  at  a  suction  n 
zone  3  and,  after  having  been  dehumidified,  being 
returned  into  the  vessel  through  a  return  zone  4. 

Said  conduit  comprises  a  motor-driven  blowing  fan 
5,  a  resistance-type  electric  heating  element  6  for  heat- 
ing  up  the  circulating  air,  and  a  condensation  arrange-  n 
ment  for  condensing  the  moisture  off  the  air,  said 
arrangement  comprising  at  least  a  nozzle  7  from  which 
a  sprinkle  of  atomized  or  similarly  sprayed  water  is 
issued  to  create  a  cold  barrier  through  which  the  mois- 
ture-laden  hot  air  is  caused  to  pass  by  a  suction  effect.  2t 
Due  to  the  effect  of  such  a  cold  barrier,  the  moisture 
contained  in  the  hot  air  is  condensed  and  its  liquid  frac- 
tion  is  conveyed  by  gravity  into  an  appropriate  chamber 
provided  in  the  lower  portion  of  said  condensation 
arrangement,  from  which  it  is  then  exhausted  with  tradi-  21 
tional  means. 

This,  however,  is  well-known  in  the  art  so  that  it 
shall  not  be  discussed  here  any  further. 

If  no  supply  of  condensation  cold  water  happens  for 
any  reason  whatsoever  to  arrive  at  the  inlet  of  the  noz-  3< 
zle  7,  it  is  fully  apparent  that  the  afore  mentioned  cold 
barrier  will  not  be  able  to  be  generated  and,  therefore, 
no  condensation  of  the  moisture  contained  in  the  air  cir- 
culated  therethrough  will  be  able  to  take  place.  This 
gives  rise  to  a  number  of  negative  consequences,  3; 
mainly  due  to  the  fact  that  the  air  will  be  continuously 
heated  up  following  the  curve  A  shown  in  Figure  2, 
which  can  be  seen  to  markedly  deviate  from  the  course 
followed  by  the  curve  B  in  the  same  Figure,  which  on  the 
contrary  corresponds  to  a  regular  course  of  the  air  tern-  4t 
perature. 

Such  an  overheating  of  the  air  gives  in  turn  rise  to 
risks  of  some  materials  to  possibily  catch  fire  or  become 
charred,  and  can  as  well  create  conditions  under  which 
the  clothes  themselves  may  become  damaged.  * 

Furthermore,  this  brings  in  limitations  in  the  effec- 
tiveness  of  the  drying  process,  without  mentioning  other 
drawbacks  connected  with  the  actual  self-programming 
abilities  of  the  machine,  which  are  generally  depending 
on  the  course  of  the  temperature  of  the  drying  air.  st 

For  such  drawbacks  to  be  prevented  from  occur- 
ring,  the  need  arises  to  make  each  time  sure  that  water 
actually  arrives  at  the  inlet  of  said  nozzle  to  create  the 
barrier-forming  sprinkle.  To  this  purposes,  a  short  cycle 
is  therefore  performed  for  making  sure  of  the  presence  5; 
of  said  water,  said  cycle  being  in  a  preferred  manner 
started  automatically  before  the  actual  drying  cycle  is 
started. 

The  invention  lies  in  measuring  the  amount  of  water 
possibly  issued  by  the  sprinkle  during  a  pre-determined 
period  of  time,  as  well  as  comparing  the  measured 
value  with  a  previously  determined  and  appropriately 
established  reference  value.  Should  such  a  measured 
amount  of  water  turn  out  to  be  smaller  than  the  prede- 
termined  reference  value,  this  means  that  the  nozzle  is 
either  failing  to  issue  a  water  sprinkle  at  all  or  issuing 
water  to  an  insufficient  extent,  so  that  either  automatic 
or  manual  means  will  be  activated  to  cause  the  drying 
cycle  to  stop  and  the  irregular  condition  to  be  appropri- 
ately  indicated. 

An  appropriate  pressure  switch  8  is  provided  to 
such  a  purpose,  which  is  adapted  to  measure  the  pres- 
sure  at  a  point  9  in  the  sump  in  which  said  condensation 
water  collects.  In  the  illustration  appearing  in  Figure  1  , 
such  a  sump  is  shown  to  be  the  chamber  of  the  drain 
pump  of  the  machine.  In  any  case,  it  shall  of  course  be 
situated  below  the  arrangement  holding  the  condenser, 
so  that  the  outflowing  water  is  able  to  collect  therein  by 
gravity. 

The  machine  is  arranged  so  as  to  be  capable  of 
performing  a  cycle  aimed  at  verifying  the  presence  of 
water  sprinkling  from  said  nozzle,  said  cycle  consisting 
at  the  beginning  of  a  pre-determined  period  of  time  in 
the  measurement  of  the  pressure  existing  at  said  point 
9,  in  setting  the  conditions  for  activating  the  outlet  of  the 
water,  if  any,  collecting  on  the  bottom  of  said  sump,  and, 
at  the  end  of  said  pre-determined  period  of  time,  in  shut- 
ting  off  the  inlet  of  water  and  measuring  the  pressure  at 
the  same  point  9.  It  will  clearly  be  appreciated  that,  if 
there  has  been  no  water  inlet  or  such  an  inlet  has  been 
insufficient,  the  irregular  condition  can  be  measured 
and  detected  on  the  basis  of  the  difference  between  the 
initial  pressure  and  the  final  pressure  measured  at  said 
point  9.  Such  a  pressure  difference  can  be  recorded 
and  compared  with  an  approrpiate  pre-set  value,  as  this 
can  on  the  other  hand  be  done  using  means  and  meth- 
ods  commonly  known  in  the  art,  wherein  the  more  or 
less  effective  operation  of  the  nozzle  7,  ie.  the  greater  or 
smaller  effectiveness  of  the  water  sprinkle  generated  by 
it,  can  be  readily  inferred  from  the  result  of  such  a  com- 
parison. 

An  advantageous  simplification  can  be  further 
reached  if  the  first  pressure  measurement  is  preceded 
by  a  short  water  discharge  phase  from  said  sump  by 
means  of  the  discharge  pump  of  the  machine.  In  this 
manner,  after  the  de-energization  of  such  a  pump,  the 
water  head  rearranges  at  a  lower,  substantially  constant 
level,  thereby  making  such  a  nozzle  operation  verifica- 
tion  phase  more  constant  and  reliable  in  its  outcome,  as 
well  as  easier  to  perform. 

Figure  3  illustrates  a  block  diagram  indicating  the 
logical  sequence  of  the  phases  included  in  said  cycle 
performed  to  verify  the  presence  of  the  water  sprinkle 
issuing  from  the  nozzle,  in  which  the  sump  is  preliminar- 
ily  emptied  and  the  difference  between  the  lower  level  A 
and  the  higher  level  B  reached  by  the  water  is  finally  cal- 
culated  by  measuring  the  respective  pressure  values. 
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It  will  of  course  be  appreciated  that  it  is  within  the 
ability  of  anyone  skilled  in  the  art  to  possibly  find  further 
technical  and  optimizing  solutions  in  the  use  of  the 
teaching  of  the  present  invention  by  having  resort  to 
readily  available  techniques  and  usual  skills.  As  a  con-  5 
sequence,  although  the  present  invention  has  been 
described  using  a  generally  known  terminology,  it 
should  by  no  means  be  regarded  as  being  limited  by  the 
examples  given  in  the  above  description. 

10 
Claims 

1.  Clothes  drying  or  combined  clothes  washing  and 
drying  machine  comprising  a  vessel  (1)  containing 
the  clothes  to  be  dried,  a  conduit  (2)  for  circulating,  15 
condensing  and  heating  up  the  air  that  is  taken  in 
from  said  vessel  at  a  suction  zone  (3)  and  is  forced 
by  a  fan  into  the  same  vessel  at  a  return  zone  (4) 
thereof,  said  conduit  (2)  comprising  a  motor-driven 
fan  (5),  at  least  a  heating  element  (6)  for  heating  up  20 
the  air  circulating  inside  said  conduit,  and  a  con- 
densation  arrangement  for  condensing  the  mois- 
ture  off  the  air  circulating  in  said  conduit,  said 
moisture  condensation  arrangement  comprising  at 
least  a  nozzle  (7)  ejecting  a  jet  of  atomized  water  25 
that  intercepts  the  flow  of  moisture-laden  hot  air 
passing  through  said  condensation  arrangement, 
characterized  in  that  it  is  provided  with  an 
arrangement  adapted  to  detect  a  possible  failure  in 
the  water  inflow  supplying  said  jet  of  atomized  30 
water. 

2.  Machine  according  to  claim  1  ,  which  is  further  pro- 
vided  with  a  pressure  switch  (8)  adapted  to  meas- 
ure  the  pressure  existing  at  a  point  (9)  located  35 
below  said  nozzle,  characterized  in  that  it  is 
arranged  so  as  to  be  capable  of  detecting  two  suc- 
cessive  values  of  the  pressure  exisitng  at  said  lower 
point  at  two  successive  moments  separated  by  a 
pre-determined  period  of  time,  comparing  said  two  40 
measured  pressure  values  with  each  other  and 
generating  corresponding  signals  that  differ  from 
each  other  depending  on  the  value  of  the  pressure 
measured  on  said  second  moment  exceeding  or 
not  the  value  of  the  pressure  measured  on  said  first  45 
moment  by  an  extent  that  is  greater  than  a  pre- 
established  value. 

3.  Machine  according  to  claim  2,  and  additionally 
capable  of  washing  the  clothes,  characterized  in  so 
that  said  lower  point  lies  substantially  in  corre- 
spondence  of  the  suction  chamber  of  the  drain 
pump  used  to  discharge  the  liquor  from  the  vessel. 

4.  Machine  according  to  claim  2  or  3,  characterized  ss 
in  that  the  drying  cycle  is  preceded  by  a  cycle  per- 
formed  to  verify  the  presence  of  condensation 
water,  said  cycle  consisting  of: 

a  first  phase  involving  the  operation  of  the  drain 
pump  until  the  latter  is  emptied; 
a  second  phase  involving  a  first  measurement 
of  the  pressure  at  said  lower  point; 
a  third  phase  involving  water  being  supplied  to 
said  nozzle  for  as  pre-determined  period  of 
time  to  sustain  the  jet  of  atomized  water,  said 
drain  pump  being  de-energized; 
a  fourth  phase  involving  a  second  measure- 
ment  of  the  pressure  at  said  lower  point; 
a  fifth  phase  involving  the  difference  between 
said  first  and  second  pressure  measurements 
being  calculated  and  then  compared  with  a 
pre-determined  reference  value. 

5.  Machine  according  to  claim  4,  characterized  in 
that  depending  on  said  difference  between  said  two 
successively  measured  pressure  values  turning  out 
to  be  smaller  than  said  pre-determined  reference 
value,  the  machine  is  enabled  to  go  on  operating 
according  to  the  drying  cycle  selected. 

6.  Machine  according  to  claim  4,  characterized  in 
that  depending  on  said  difference  between  said  two 
successively  measured  pressure  values  being  not 
found  to  be  smaller  than  said  pre-determined  refer- 
ence  value,  the  operation  of  the  machine  is 
stopped. 

7.  Machine  according  to  claim  6,  characterized  in 
that  the  interruption  in  the  operation  of  the  machine 
is  accompanied  by  a  visual  and/or  sound  signal 
being  issued  to  alert  the  user. 
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