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(54)  Device  for  controlling  the  flow  of  steam  in  domestic  steam  using  electrical  appliances 

(57)  In  domestic  electrical  appliances  with  a  steam  ling  the  flow  of  steam  having  parts  (13,16)  that  constrict 
generator,  a  steam  using  component  and  a  tube  (T)  for 
conveying  the  steam  from  the  generator  to  the  steam 
using  component,  a  device  (10)  is  provided  for  control- 

the  tube  (T)  when  actuated  by  an  external  control  (19). 
This  device  (10)  is  reliable  and  can  befitted  without  hav- 
ing  to  cut  the  tube  (T). 
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Description 

The  subject  of  the  present  invention  is  a  device  for 
controlling  the  flow  of  steam  in  domestic  electrical  appli- 
ances  that  use  steam,  such  as  steam  irons,  steam  s 
cleaning  machines,  coffee  machines  with  separate 
steam  dispensing  outlet,  and  so  on. 

In  general,  steam  flow  is  controlled  in  such  domes- 
tic  electrical  appliances  by  means  of  an  externally  oper- 
ated  valve  fitted  to  the  tube  connecting  the  steam  w 
generator  to  the  part  that  uses  the  steam.  In  many 
cases  this  valve  is  a  needle  valve  in  which  the  needle 
moves  towards  or  away  from  a  steam  passage  hole  to 
vary  its  section  and  thus  regulate  the  flow.  There  are 
also,  though  less  common,  valves  in  the  form  of  a  step  is 
in  which  an  action  of  varying  the  section  of  a  passage 
hole  takes  place  in  a  similar  way  to  that  in  needle  valves. 

One  of  the  drawbacks  with  these  valves  is  that  they 
can  be  subject  to  failure,  especially  because  their  inter- 
nal  parts  are  in  contact  with  the  steam.  20 

Moreover,  in  order  to  fit  the  valve  to  the  tube 
through  which  the  steam  is  conveyed,  the  tube  has  to  be 
cut  and  the  valve  connected  up  leaktightly  to  both  ends 
of  the  tube.  Clearly,  the  leaktight  connections  may  dete- 
riorate  and  result  in  dangerous  leakage  of  steam.  25 

The  object  of  the  present  invention  is  to  overcome 
these  drawbacks. 

This  object  is  achieved  with  a  device  for  controlling 
the  flow  of  steam  in  domestic  electrical  appliances  com- 
prising  a  steam  generator,  means  for  using  the  steam,  30 
and  a  tube  for  conveying  the  steam  from  the  steam  gen- 
erator  to  the  steam  using  means,  the  device  being  char- 
acterized  in  that  it  comprises  tube  constricting  means 
connected  to  an  external  control  for  operating  the  con- 
stricting  means.  35 

The  invention  will  be  understood  more  clearly  from 
the  following  description  of  three  non-restrictive  exam- 
ples  of  embodiments  thereof,  illustrated  in  the  accom- 
panying  drawings  in  which: 

40 
Fig.  1  is  a  sectional  perspective  view  of  a  device  for 
controlling  the  flow  of  steam  according  to  the  inven- 
tion; 
Figs.  2  and  3  are  side  views  showing  how  the 
device  of  Fig.  1  works;  45 
Figs.  4  and  5  are  transverse  sections  correspond- 
ing  to  the  views  shown  in  Figs.  2  and  3,  respec- 
tively; 
Figs.  6  and  7  are  transverse  sections  correspond- 
ing  to  the  views  shown  in  Figs.  4  and  5,  respec-  so 
tively,  of  a  second  control  device  according  to  the 
invention; 
Figs.  8  and  9  are  exploded  perspective  views  show- 
ing  a  third  control  device  according  to  the  invention; 
Figs.  1  0  and  1  1  are  transverse  sections  showing  55 
how  the  device  of  Figs.  8  and  9  works;  and 
Fig.  12  is  a  perspective  view  of  an  iron  with  a  sepa- 
rate  boiler  to  which  the  control  device  of  Fig.  1  is  fit- 

ted. 

The  device  of  Fig.  1  ,  indicated  by  the  general  refer- 
ence  10,  comprises  a  boxlike  supporting  structure  11, 
housed  inside  which  is  part  of  a  tube  T  connecting  a 
steam  generator  to  a  component  that  uses  the  steam  in 
a  domestic  electrical  appliance. 

The  tube  T  is  made  of  elastically  deformable  mate- 
rial  and  is  contained  between  side  walls  12  internal  to 
the  supporting  structure  1  1  rising  from  a  bottom  wall 
1  1A  of  the  structure  1  1  and  defining  an  S  path  for  the 
length  of  tube  within  the  supporting  structure  1  1  .  The 
supporting  structure  includes  suitable  openings  1  1  C 
(only  one  of  which  is  shown,  in  dashes)  through  which 
the  tube  enters  and  exits  from  this  structure  with  inter- 
ference. 

Fixed  inside  this  supporting  structure  1  1  to  the  bot- 
tom  wall  1  1  A  is  one  end  of  an  elastic  tongue  1  3  which 
projects  out  over  the  tube  T,  its  end  portion  14  being 
shaped  in  such  a  way  as  to  include  a  longitudinal  ridge 
15  on  its  upper  surface.  Pressing  on  the  tongue  13  is  a 
slider  16  of  longitudinal  shape  movable  perpendicularly 
to  the  tongue  in  a  straight  guide  17  formed  in  an  upper 
wall  1  1  B  of  the  supporting  structure  1  1  ;  in  particular  the 
slider  16  has  a  toothed  edge  18  that  presses  on  the 
ridge  15  of  the  portion  14  of  the  tongue  13;  the  edge  18 
lies  on  a  plane  parallel  to  the  guide  17  and  is  inclined 
with  respect  to  the  latter.  Outside  the  supporting  struc- 
ture  1  1  ,  on  the  wall  1  1  B,  a  control  part  1  9  forming  part 
of  the  slider  16  is  provided.  On  the  bottom  wall  1  1  A  of 
the  structure  11,  underneath  the  portion  14  of  the 
tongue  13,  is  a  stop  tooth  20. 

The  control  device  1  0  works  as  follows,  with  refer- 
ence  to  Figs.  2,3,4  and  5. 

The  linear  movement  of  the  slider  19  along  the 
guide  1  7  brings  about  a  progressive  interference  of  the 
toothed  edge  18  with  the  ridge  15  of  the  portion  14  of 
the  tongue  13,  bending  the  tongue  13  towards  the  bot- 
tom  wall  1  1  A  so  that  it  progressively  constricts  the  tube 
T  and  thus  regulates  the  flow  of  steam  through  this  tube. 
Obviously,  moving  the  slider  19  in  the  opposite  direction 
brings  about  a  progressive  return  of  the  tongue  1  3  to  its 
starting  position  and  hence  a  progressive  return  of  the 
tube  T  to  its  normal  configuration,  thanks  to  the  elastic- 
ity  of  the  tongue  and  of  the  tube.  When  bending  towards 
the  bottom  wall  11A,  the  tongue  13  is  stopped  by  the 
tooth  20  which  thus  serves  as  a  stop  motion  defining  a 
position  of  maximum  constriction  of  the  tube  T. 

In  this  way,  by  moving  the  control  part  19,  it  is  pos- 
sible  to  control  the  flow  of  steam  along  the  tube  T  from 
the  steam  generator  to  the  part  that  uses  the  steam. 

Because  control  is  achieved  simply  by  constricting 
the  tube  T  the  device  includes  no  parts  in  contact  with 
the  steam  so  that  the  failures  associated  with  known 
valves  are  avoided. 

Furthermore,  in  contrast  to  the  prior  art  of  known 
valves,  there  is  no  need  to  cut  the  tube  in  order  to  fit  the 
device  and  in  consequence  there  are  no  leakages  of 
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steam. 
The  structural  and  functional  simplicity  of  the  device 

should  also  be  stressed,  as  these  confer  great  reliability. 
The  interference  of  the  openings  1  1  C  with  the  tube 

T,  and  the  S  path  of  the  tube  defined  by  the  walls  12,  s 
prevent  sliding  of  the  tube  with  respect  to  the  supporting 
structure  1  1  . 

The  control  device  illustrated  in  Figs.  6  and  7,  bear- 
ing  the  general  reference  30,  has  the  same  boxlike  sup- 
porting  structure  11  seen  in  the  previous  device  10.  In  10 
this  case,  however,  the  ridge  15  of  the  tongue  13  is 
depressed  not  by  the  slider  16  but  by  a  screw  31  that 
screws  into  a  hole  32  formed  in  the  supporting  structure 
1  1  .  The  head  33  of  the  screw  31  is  on  the  outside  of  the 
structure  1  1  ,  over  the  wall  1  1  B,  and  is  in  the  form  of  a  is 
knob.  Turning  this  head  33  in  one  direction  causes  the 
end  of  the  screw  31  progressively  to  bend  the  tongue 
13,  which  in  turn  progressively  constricts  the  tube  T  as 
shown  in  Fig.  7,  and,  of  course,  by  turning  the  head  33 
in  the  opposite  direction  the  tube  T  returns  progres-  20 
sively  to  its  normal  configuration. 

In  this  second  version,  therefore,  control  is 
achieved  by  means  of  a  rotary  movement,  whereas  in 
the  first  version  this  movement  was  linear. 

The  advantages  of  this  second  version  are  however  25 
the  same  as  those  seen  in  the  case  of  the  first  version. 

It  should  be  added  that  it  is  extremely  advanta- 
geous,  in  terms  of  manufacturing  economy,  to  design  a 
single  supporting  structure  for  both  versions. 

Figs.  8,9,10  and  11  show  a  third  version,  in  which  30 
control  is  once  again  by  means  of  a  rotary  movement. 

The  control  device  illustrated,  bearing  the  general 
reference  40,  comprises  a  cylindrical  housing  41  with  a 
rhomboidal  base  42  having  two  opposing  holes  43  (only 
one  of  which  is  illustrated).  The  housing  41  has  an  35 
inclined  base  44  and  two  U-shaped  cutouts  45  on  oppo- 
site  sides  and  of  different  depths  formed  in  the  cylindri- 
cal  wall  of  the  housing. 

Coupled  to  the  housing  41  is  a  second  cylindrical 
housing  46  having  two  opposing  hollow  columns  47  on  40 
its  outside  lined  up  with  the  holes  43  formed  in  the  base 
42  of  the  housing  41;  two  screws  (not  shown)  pass 
through  these  columns  47  and  holes  43  to  fasten  the 
two  housings  41  and  46  together  inside  an  apparatus 
that  houses  the  device  40;  the  housings  41  and  46  thus  45 
form  a  supporting  structure.  The  housing  46  contains 
two  inverted  U-shaped  cutouts  48  of  different  depths 
superimposed  on  the  cutouts  45  formed  in  the  housing 
41  to  provide  two  openings  on  opposite  sides;  in  partic- 
ular  the  deeper  cutout  48  is  superimposed  on  the  shal-  so 
lower  cutout  45,  while  on  the  other  hand  the  shallower 
cutout  48  is  superimposed  on  the  deeper  cutout  45,  so 
that  the  openings  are  at  different  heights. 

Housed  in  the  seat  formed  inside  the  housings  41 
and  46  are  an  actuating  cylinder  49  and,  coupled  to  it,  a  55 
plunger  50.  In  particular,  the  cylinder  49  is  provided  with 
two  opposing  slots  51  extending  along  a  portion  of  helix, 
in  which  two  corresponding  opposing  radial  pins  52  on 

the  plunger  50  can  slide.  The  cylinder  49  is  rigidly  con- 
nected  to  an  external  control  knob  53  through  a  pin  54 
of  asymmetric  section,  integral  with  the  cylinder,  which 
passes  through  a  hole  55  in  the  housing  46  and  passes 
into  a  corresponding  seat  56  in  the  knob.  The  plunger 
50  is  arcuate  on  its  underside,  its  convexity  being  out- 
wards. 

As  shown  in  Figs.  1  0  and  1  1  ,  the  tube  T  passes  with 
interference  through  the  abovementioned  openings 
staggered  at  different  heights,  formed  by  the  superim- 
position  of  the  cutouts  45  and  48,  and  rests  on  the 
inclined  bottom  44  leading  from  one  opening  to  the 
other.  The  plunger  50  is  positioned  with  its  arcuate  end 
against  the  tube  T. 

Rotating  the  knob  53  in  one  direction  rotates  the 
cylinder  49  in  the  same  direction  and  the  slots  51  slide 
past  the  pins  52  in  such  a  way  that  the  plunger  50  is 
moved  axially  downwards,  so  that  the  rotary  motion  is 
converted  into  a  translational  motion.  In  this  downward 
axial  movement  the  plunger  50  progressively  constricts 
the  tube  T  as  shown  in  Fig.  1  1  ,  so  that  the  flow  of  steam 
through  the  tube  is  regulated.  Obviously,  by  turning  the 
knob  53  in  the  opposite  direction,  the  plunger  50  is 
moved  axially  upwards  and  the  tube  T  returns  progres- 
sively  to  its  normal  configuration. 

In  this  version  there  are  the  same  advantages  as 
already  noted  in  the  two  previous  versions.  However,  it 
should  be  pointed  out  that  in  this  last  version  the  sup- 
porting  structure  is  different  and  the  tube  is  prevented 
from  sliding  with  respect  to  the  device  by  the  staggered 
heights  of  the  openings,  as  described  above,  as  well  as 
by  the  interference  of  the  openings  with  the  tube  as  in 
the  previous  cases. 

This  last  version  also  has  the  advantage  that  by  an 
appropriate  inclination  of  the  slots  of  the  cylinder,  small 
rotations  of  the  knob  result  in  a  relatively  large  stroke  of 
the  plunger,  making  it  unnecessary  to  rotate  the  knob 
excessively  to  pass  from  one  to  the  other  of  the  two 
extreme  control  positions.  The  ends  of  the  slots  define 
these  extreme  control  positions. 

Fig.  12  shows  the  application  of  the  control  device 
10  to  a  steam  iron  with  a  separate  boiler.  The  boiler  is 
shown  at  A  and  the  iron  at  B.  The  control  device  1  0  is 
incorporated  in  the  boiler  A  and  all  that  can  be  seen  of  it 
is  the  control  part  19.  The  tube  T  connects  the  boiler  A 
to  the  iron  B  so  that  the  steam  is  carried,  as  is  known, 
from  the  boiler  to  the  perforated  plate  of  the  iron  B,  from 
which  the  steam  escapes  during  ironing.  It  is  this  flow  of 
steam  that  can  be  controlled  by  means  of  the  control 
part  1  9,  through  the  process  of  constricting  the  tube  T 
as  has  already  been  seen. 

The  control  devices  described  above  can  however 
be  incorporated  in  any  domestic  electrical  steam  appli- 
ance  in  which  control  of  the  flow  of  steam  along  the  tube 
is  required. 

Variations  and/or  additions  to  that  which  has  been 
described  and  illustrated  are  of  course  possible. 

The  configuration  of  the  various  components  of  the 

3 



5 EP  0  849  521  A1 6 

three  devices  seen  above  can  of  course  be  varied,  for 
example  in  order  to  satisfy  different  applications  As  an 
example,  the  tongue  used  in  the  first  two  versions  can 
be  replaced  by  some  other  functionally  equivalent 
presser  part. 

In  general  any  form  of  tube  constricting  means  con- 
nected  to  any  external  control  that  operates  the  con- 
stricting  means  can  be  used. 

Claims 

1.  Device  (10;30;40)  for  controlling  the  flow  of  steam 
in  domestic  electrical  appliances  comprising  a 
steam  generator  (A),  means  (B)  for  using  the 
steam,  and  a  tube  (T)  for  conveying  the  steam  from 
the  steam  generator  (A)  to  the  steam  using  means 
(B),  the  device  being  characterized  in  that  it  com- 
prises  tube  (T)  constricting  means 
(13,16;13,31;49,50)  connected  to  an  external  con- 
trol  (19;33;53)  for  operating  the  constricting  means. 

8.  Device  according  to  any  one  of  Claims  3,  5  and  7, 
in  which  the  supporting  structure  (11)  includes 
means  (1  2)  that  define  an  S  path  for  the  tube  (T) 
through  the  structure  (1  1). 

�   Device  according  to  Claim  2,  in  which  the  presser 
part  is  a  plunger  (50)  that  can  be  moved  linearly  in 
a  seat  formed  in  a  supporting  structure  (41  ,46),  the 
external  control  (53)  is  rotary,  and  coupling  means 

10  (49,51  ,52)  are  provided  to  convert  the  rotary  motion 
of  the  control  (53)  into  a  rectilinear  translational 
motion  of  the  plunger  (50). 

10.  Device  according  to  Claim  9,  in  which  the  coupling 
15  means  comprise,  housed  in  said  seat,  an  actuating 

cylinder  (49)  rigidly  connected  to  the  external  con- 
trol  (53)  and  provided  with  opposing  slots  (51) 
extending  along  a  portion  of  helix,  in  which  two  cor- 
responding  opposing  radial  pins  (52)  on  the  plunger 

20  (50)  can  slide. 20 

2.  Control  device  according  to  Claim  1  ,  in  which  the 
tube  (T)  is  made  of  elastically  deformable  material 
and  in  which  the  constricting  means  comprise  a 
presser  part  (1  3;49;50)  that  presses  on  the  tube  (T)  25 
and  is  actuated  mechanically. 

3.  Device  according  to  Claim  2,  in  which  the  presser 
part  is  an  elastic  tongue  (13)  fixed  at  one  end  to  a 
supporting  structure  (11),  on  which  there  acts  a  30 
slider  (16)  of  longitudinal  shape  movable  along  a 
straight  guide  (17)  formed  in  the  supporting  struc- 
ture  (11)  and  having  an  edge  (18)  that  is  inclined 
with  respect  to  the  guide  (17)  and  in  contact  with 
the  tongue  (13),  the  movement  of  which  slider  (16)  35 
brings  about  a  progressive  interference  of  its  edge 
(18)  with  the  tongue  (13). 

11.  Device  according  to  Claim  9,  in  which  the  support- 
ing  structure  (41,46)  includes  openings  (45,48) 
through  which  the  tube  (T)  enters  and  exits  from  the 
structure  with  interference. 

1  2.  Device  according  to  Claim  9  or  1  1  ,  in  which  the  sup- 
porting  structure  (41  ,46)  includes  means  (44)  that 
define  an  inclined  path  for  the  tube  (T)  inside  the 
supporting  structure  (41,46)  with  respect  to  the 
direction  of  movement  of  the  plunger  (50). 

4.  Device  according  to  Claim  3,  in  which  the  edge  (1  8) 
of  the  slider  (1  6)  is  toothed  and  acts  on  a  ridge  (1  5)  40 
formed  on  the  tongue  (13). 

5.  Device  according  to  Claim  2,  in  which  the  presser 
part  is  an  elastic  tongue  (13)  fixed  at  one  end  to  a 
supporting  structure  (11),  on  which  there  acts  a  45 
screw  (31)  that  screws  into  a  hole  (32)  formed  in  the 
supporting  structure  (11). 

6.  Device  according  to  Claim  3  or  5,  in  which  a  stop 
tooth  (20)  is  provided,  which  the  tongue  (13)  strikes  so 
in  a  position  of  maximum  constriction  of  the  tube 
CO- 

7.  Device  according  to  Claim  3  or  5,  in  which  the  sup- 
porting  structure  (11)  includes  openings  through  55 
which  the  tube  (T)  enters  and  exits  from  the  struc- 
ture  with  interference. 
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