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(54)  A  device  for  cleaning  surfaces  

(57)  The  device  (1)  for  cleaning  surfaces,  in  particu- 
lar  for  floors,  is  hand-manoeuvred  by  an  operator  on  the 
surface  and  is  provided  with  a  heated-steam  delivery 
conduit  (6)  on  which  an  impeller  (5)  of  a  steam  turbine  is 
located.  The  turbine  is  powered  by  steam  passing 
through  the  delivery  conduit  (6),  and  in  turn  activates  a 

centrifugal  fan  (10)  which  aspirates  dirty  liquid  which 
forms  on  the  surface.  The  steam  exiting  from  the  turbine 
is  sent  to  a  steam  brush  (3)  from  which  a  jet  of  steam 
directed  at  the  surface  exits. 
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Description 

The  present  invention  relates  particularly  but  not 
exclusively  to  the  field  of  floor  cleaning.  In  particular,  the 
invention  relates  to  a  device  which  on  command  5 
advances  on  a  surface  to  be  cleaned,  and  comprises  a 
steam  delivery  conduit  which  directs,  on  command,  a 
stream  of  vapour  directly  on  to  said  surface. 

The  prior  art  teaches  a  device  of  this  type,  in  which 
the  steam  delivery  conduit  is  connected  to  a  steam  gen-  n 
erator;  the  device  is  generally  provided  with  a  steam 
brush  out  of  which  flows  a  steam  jet  coming  from  the 
steam  delivery  conduit,  and  a  rotatable  roller  brush  for 
entraining  the  dirty  liquid  forming  on  the  surface  into  a 
collection  tank.  This  roller  brush  rotates  by  friction  n 
against  said  surface  when  advanced  thereupon. 

There  is  usually  a  grip  for  the  operator,  used  for  guid- 
ing  the  device. 

This  device,  however,  presents  some  drawbacks. 
The  first  of  these  is  that  the  roller  brush  constitutes  2t 

an  obstacle  against  smooth  advancement  of  the  device 
on  the  surface.  This  can  lead  to  the  device's  being  hard 
to  push  and  manoeuvre,  especially  when  operated  by  a 
single  operator  by  hand. 

Secondly,  in  order  to  obtain  a  good  result,  the  steam  21 
brush  has  to  be  scrubbed  vigorously  against  the  surface. 
To  help  the  operator  in  this,  the  prior  art  devices  are  fitted 
with  a  motor  to  rotate  the  brush.  This  leads  to  consider- 
able  constructional  complexity,  as  well  as  creating  a  cer- 
tain  danger  for  the  operator,  who  is  working  with  3< 
electrically-driven  elements  near  a  wet  surface. 

A  further  disadvantage  of  prior  art  devices  is  that  at 
the  end  of  the  operation  the  cleaned  surface  is  still  wet. 

The  main  aim  of  the  present  invention  is  to  obviate 
the  above-mentioned  drawbacks  by  providing  a  con-  3; 
structionally  simple  and  economical  device  with  which 
an  operator  can  clean  surfaces  with  reasonable  expend- 
iture  of  energy. 

This  aim  is  achieved  by  the  device,  as  it  is  set  out  in 
the  accompanying  claims,  which  employs  means  for  4t 
converting  a  part  of  the  steam  energy  inside  the  delivery 
conduit  into  available  mechanical  energy. 

The  mechanical  energy  can  advantageously  be 
used  for  activating  means  for  collecting  the  dirty  liquid 
produced  on  the  surface  being  cleaned,  and  for  entrain-  « 
ing  same  into  a  collection  tank. 

An  advantage  of  the  invention  is  represented  by  the 
fact  that  said  means  for  collecting  and  entraining  the  dirty 
liquid  are  very  simple  and  involve  low  energy  consump- 
tion.  5( 

The  mechanical  energy  made  available  can  also  be 
advantageously  used,  for  example,  to  rotate  the  means 
for  operating  rotatably  mounted  on  the  device,  such  as, 
for  example,  a  steam  brush  which,  as  well  as  issuing  a 
jet  of  steam,  scrubs  the  surface,  or  a  steam  brush  which  st 
collects  the  dirty  liquid  from  the  surface. 

Thanks  to  the  invention  the  steam  brush  can  act  on 
the  surface  by  scrubbing  energetically  and  continuously 

thereupon  with  only  a  reasonable  energy  expenditure  on 
the  part  of  the  operator. 

A  further  advantage  of  the  invention  is  that  it  does 
not  require  an  electric  motor  to  drive  the  brushes  and 
therefore  involves  none  of  the  risks  usually  connected 
with  the  presence  of  electric  current  near  wet  surfaces. 

Thanks  to  the  invention  a  particularly  efficient  and 
easily-manoeuvrable  device  for  cleaning  surfaces  is  pro- 
vided. 

A  further  advantage  of  the  invention  is  that  it  pro- 
vides  a  device  which  is  fitted  with  means  for  collecting 
the  dirty  liquid  from  the  surface  to  be  cleaned,  acting 
while  the  device  is  being  moved  back  and  forth  on  the 
surface.  At  the  end  of  the  operation  the  surface  is  dry. 

Further  characteristics  and  advantages  of  the 
present  invention  will  better  emerge  from  the  detailed 
description  that  follows,  of  some  preferred  embodiments 
of  the  invention,  illustrated  in  the  form  of  non-limiting 
examples  in  the  accompanying  drawings,  in  which: 

figure  1  is  a  vertical-elevation  lateral  view  of  a  first 
embodiment  of  the  invention,  with  some  parts 
removed  better  to  evidence  others; 
figure  2  is  a  lateral  view  from  the  left  of  figure  1  ,  with 
some  parts  removed; 
figure  3  is  a  vertical-elevation  lateral  view  of  a  sec- 
ond  embodiment  of  the  device  with  some  parts 
removed  better  to  evidence  others; 
figure  4  is  a  lateral  view  from  the  left  of  figure  3  with 
some  parts  removed; 
figure  5  is  an  enlarged-scale  view  of  a  detail  of  figure 
4; 
figure  6  is  a  vertical-elevation  lateral  view  of  a  third 
embodiment  of  the  device  with  some  parts  shown  in 
section; 
figure  7  is  a  vertical-elevation  lateral  view  of  a  fourth 
embodiment  of  the  device  with  some  parts  removed 
better  to  evidence  others; 
figure  8  is  a  brush  applicable  to  the  device  of  figure  7. 

With  reference  to  figures  1  and  2,  1  denotes  in  its 
entirety  a  device  for  cleaning  surfaces,  which  advances 
on  command  on  a  floor  21  to  be  cleaned  and  which  com- 
prises  a  steam  brush  3  connected  to  a  delivery  conduit 
6.  The  delivery  conduit  6  is  passed  through  by  a  flow  of 
steam  which  forms  a  vapour  jet  directed  at  the  floor  21  . 

A  sleeve  2  is  fitted  on  the  steam  brush  3  for  attaching 
a  steam  pipe,  of  known  type  and  not  illustrated  in  the 
figures,  connected  to  a  steam  generator,  also  of  known 
type.  The  steam  arriving  from  the  pipe  is  slightly  heated 
to  a  pressure  of  usually  between  3  and  4  bars. 

The  device  1  further  comprises  means  for  collecting 
and  entraining  the  dirty  liquid  which  forms  on  the  floor  21 
towards  a  collection  tank  4  solidly  mounted  to  the  steam 
brush  3.  These  means  for  collecting  and  entraining  com- 
prise,  in  the  embodiment  of  figures  1  and  2,  a  roller  brush 
7  which  directs  the  dirty  liquid  towards  the  collection  tank 
4  by  means  of  a  ramp  8.  The  roller  brush  7  comprises 
two  coaxial  half-brushes  distanced  one  from  the  other. 
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The  device  further  comprises  means  for  transform- 
ing  part  of  the  steam  energy  in  the  delivery  conduit  6  into 
mechanical  energy.  The  means  for  transforming  prefer- 
ably  comprise  an  impeller  5  of  a  steam  turbine  which  is 
activated  by  the  steam  passing  through  the  delivery  con-  5 
duit  6  and  which  activates  the  roller  brush  7  by  means  of 
a  gear  reducer  9.  A  small  transmission  shaft  16  is  also 
provided,  connected  to  the  roller  brush  7  axle  by  means 
of  a  conical  gear  17  situated  between  the  two  half- 
brushes,  u 

The  collection  tank  4  is  subdivided  into  two  separate 
portions,  each  located  at  one  of  the  half-brushes. 

The  roller  brush  7  is  elastically  journalled  to  the 
steam  brush  3  by  means  of  a  pivot  1  8  and  a  spring  1  9. 

The  delivery  conduit  6  comprises  a  first  tract  6a  n 
which  supplies  heated  steam  to  the  impeller  5  of  the  tur- 
bine  and  a  second  tract  6b  which  conveys  the  fluid  exiting 
from  said  impeller  5  towards  the  steam  brush  3. 

With  reference  to  figures  3,  4  and  5,  which  show  a 
second  embodiment  of  the  invention,  21  denotes  a  floor  2t 
to  be  cleaned,  1  a  device  for  cleaning  surfaces,  and  2  a 
connection  sleeve  for  connecting  to  a  heated  steam 
delivery,  and  3  a  steam  brush,  6  a  delivery  conduit 
through  which  steam  passes,  5  an  impeller  of  a  steam 
turbine  actuated  by  steam  passing  through  the  conduit  21 
6,  and  6a  a  first  tract  and  6b  a  second  tract  of  the  conduit 
6  which  respectively  supply  the  steam  to  the  turbine  and 
feed  the  exiting  steam  from  the  impeller  5  to  the  steam 
brush  3.  There  is  also  a  collection  tankfor  the  dirty  water, 
though  not  illustrated  in  the  figures.  3< 

The  second  embodiment  of  the  invention  comprises 
means  for  conveying,  that  is,  collecting  and  entraining 
the  liquid  forming  on  the  floor  being  cleaned,  which 
means  comprise  a  centrifugal  fan  10  activated  by  the 
impeller  5  of  the  turbine.  3t 

The  centrifugal  fan  10  is  conformed  and  arranged 
such  that  it  aspirates  the  dirty  liquid  from  the  floor  21  and 
sends  it  to  the  colection  tank. 

The  centrifugal  fan  1  0  operates  internally  of  an  aspi- 
ration  conduit  1  1  which  exhibits  at  one  end  thereof  an  4t 
inlet  mouth  1  2  for  the  dirty  liquid  located  near  to  the  floor 
21. 

The  device  1  comprises  a  box  1  3  provided  with  two 
chambers  14  and  15,  separate  and  sealed,  a  first  of 
which  houses  the  impeller  5  and  a  second  of  which  41 
houses  the  centrifugal  fan  10. 

The  chamber  14  housing  the  impeller  5  is  equipped 
with  an  inlet  14i  and  an  outlet  14u  for  the  steam. 

The  chamber  15  housing  the  centrifugal  fan  10  is 
equipped  with  an  inlet  1  5i  and  an  outlet  1  5u  for  the  aspi-  st 
rated  liquid. 

The  aspiration  conduit  1  1  of  the  dirty  liquid  com- 
prises  a  first  tract  1  1  a  which  goes  from  the  inlet  mouth 
1  2  near  the  floor  21  to  the  inlet  1  5i  of  the  aspirated  liquid 
into  the  box  13.  The  first  tract  1  1a  is  rigid  and  is  solidly  st 
connected  to  the  box  1  3  and  hinged  by  a  pivot  20  to  the 
steam  brush  3.  The  aspiration  conduit  1  1  is  further  pro- 
vided  with  a  second  tract,  not  illustrated,  which  goes  from 
the  outlet  1  5u  to  the  collection  tank. 

With  reference  to  figure  6,  showing  a  third  embodi- 
ment  of  the  invention,  3  denotes  a  steam  brush,  in  par- 
ticular  for  floors,  while  4  denotes  a  collection  tankfor  dirty 
water  aspirated  from  the  floor,  6  a  delivery  conduit,  6a  a 
first  tract  of  conduit  6  supplying  heated  steam  to  a  steam 
turbine,  6b  a  second  tract  supplying  the  fluid  exiting  from 
the  turbine  to  the  steam  brush  3,  and  13  a  box,  as  in 
figure  5,  which  houses  the  steam  turbine  and  a  centrifu- 
gal  fan  10.  14i  and  14u  respectively  denote  an  inlet  and 
an  outlet  predisposed  on  the  box  1  3  for  the  steam  pas- 
sage  through  the  turbine,  while  15i  and  15u  denote 
respectively  an  inlet  and  an  outlet  for  the  air  aspirated  by 
the  centrifugal  fan  10  operating  inside  the  box  13.  12 
denotes  an  inlet  mouth  of  the  dirty  water  collected  from 
the  floor  21  ,  while  1  1a  denotes  a  first  tract  of  an  aspira- 
tion  conduit  of  the  dirty  water. 

In  this  version  the  centrifugal  fan  1  0  aspirates  only 
air  from  the  collection  tank  4,  creating  a  depression 
therein.  The  first  tract  1  1  a  of  the  aspiration  conduit  of  the 
dirty  water  does  not  enter  the  box  1  3  and  therefore  the 
centrifugal  fan  10  chamber,  but  discharges  into  the  col- 
lection  tank  4. 

The  tract  of  aspirating  conduit  leading  from  the  col- 
lection  tank  4  to  the  centrifugal  fan  1  0  is  protected  by  a 
shield  25  and  does  not  aspirate  liquid  but  not  air.  For  this 
reason  its  mouth,  internal  of  the  collection  tank  4,  is  kept 
constantly  above  the  level  of  the  liquid  collected  therein, 
so  that  even  when  the  collection  tank  4  contains  a  con- 
siderable  level  of  liquid,  the  power  absorbed  by  the  pump 
is  always  limited. 

The  fluid  exiting  from  the  centrifugal  fan  1  0  through 
the  outlet  15u  is  only  clean  and  hot  air,  due  to  the  tem- 
perature  of  the  adjacent  turbine. 

This  outlet  fluid  is  channel  led  into  a  drying  conduit 
1  1c  which  has  one  of  its  ends  arranged  in  proximity  of 
the  surface  to  be  cleaned.  The  clean  hot  air  is  thus  sent 
on  to  the  floor  21  and  dries  it. 

The  constructional  modifications  of  this  embodi- 
ment,  here  reported  only  schematically,  are  obvious  and 
within  the  ability  of  any  person  skilled  in  the  art. 

With  reference  to  figure  7,  which  shows  a  fourth 
embodiment  of  the  invention,  1  denotes  in  its  entirety  a 
device  for  cleaning  surfaces,  which  in  the  example  is  able 
to  advance,  on  command,  on  a  floor  21  to  be  cleaned 
and  which  comprises  a  steam  brush  3  for  cleaning  sur- 
faces. 

6  denotes  a  steam  delivery  conduit  which  is  con- 
nected  to  a  steam  generator  of  known  type  and  not  illus- 
trated  in  the  drawings.  The  steam  delivery  conduit  is 
passed  through  by  a  quantity  of  steam  such  as  to  pro- 
duce  a  jet  thereof  which  flows  through  the  steam  brush 
3  and  is  directed  on  to  the  floor  21  .  30  denotes  a  hollow 
bearing  structure  30  internally  of  which  the  delivery  con- 
duit  6  is  arranged.  The  steam  in  the  delivery  conduit  6  is 
slightly  heated. 

5  denotes  an  impeller  5  of  a  steam  turbine  which  is 
actuated  by  steam  passing  through  the  delivery  conduit 
6,  and  which  constitutes  a  preferred  means  for  convert- 
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ing  a  part  of  the  steam  energy  in  the  delivery  conduit  6 
into  available  mechanical  energy. 

10  denotes  a  centrifugal  fan  which  operates  inter- 
nally  of  an  aspiration  conduit  1  1  conformed  and  disposed 
to  enable  the  dirty  liquid  to  be  aspirated  through  an  inlet  s 
mouth  1  2  and  send  same  to  a  collection  tank  4.  The  cen- 
trifugal  fan  10  is  preferably  coaxial  to  the  impeller  5  of 
the  turbine,  as  well  as  solidly  connected  thereto. 

A  box  1  3  comprising  two  chambers  1  4  and  1  5  is  pro- 
vided,  which  chambers  are  separate  one  from  the  other  u 
and  are  sealed.  A  first  of  the  chambers  14  houses  the 
impeller  5  of  the  turbine,  while  the  second  of  the  cham- 
bers  15  houses  the  centrifugal  fan  10. 

The  aspiration  conduit  1  1  of  the  dirty  liquid  com- 
prises  a  first  tract  1  1  a  which  goes  from  the  inlet  mouth  n 
12  to  the  collection  tank  4.  The  first  tract  1  1a  is  at  least 
partially  rigid  and  is  journalled  to  the  bearing  structure 
30  by  means  of  a  pivot  20,  and  can  oscillate  with  respect 
to  the  bearing  structure  30. 

The  centrifugal  fan  1  0  aspirates  only  air  from  the  col-  2t 
lection  tank  4,  creating  a  depression  therein. 

The  first  tract  1  1a  of  the  aspiration  conduit  1  1  does 
not  open  into  the  centrifugal  fan  1  0  but  discharges  into 
the  collection  tank  4.11b  denotes  a  second  tract  of  aspi- 
ration  conduit  which  goes  from  the  collection  tank  4  to  21 
the  centrifugal  fan  1  0,  and  which  is  protected  by  a  shield 
23.  This  second  tract  11b  does  not  aspirate  liquid,  but 
only  air;  for  this  reason  its  mouth  situated  inside  the  col- 
lection  tank  4  is  kept  constantly  above  the  level  of  the 
liquid  collected  therein.  Simiilarly,  the  first  tract  11a  of  3t 
aspiration  conduit  1  1  is  protected  by  a  shield  22  curved 
towards  the  bottom  of  the  collection  tank  4  and  kept  con- 
stantly  above  the  level  of  the  liquid  collected  therein.  In 
this  way,  even  where  there  is  a  considerable  quantity  of 
liquid  in  the  collection  tank  4,  the  power  absorbed  by  the  3i 
centrifugal  fan  10  is  of  modest  entity. 

The  steam  brush  3  is  mounted,  preferably  removably 
by  screw  attachments,  on  a  hollow  shaft  24  rotatably  cou- 
pled  to  the  box  1  3  of  the  turbine,  and  is  connected  to  the 
turbine  by  means  of  a  reducer,  preferably  a  gear  reducer  4t 
25.  The  rotation  axis  of  the  hollow  shaft  24  is  normal  to 
the  surface  to  be  cleaned.  The  steam  passes  through 
the  cavity  in  the  hollow  shaft  24  and  goes  directly  on  to 
the  surface  to  be  cleaned. 

26  and  27  respectively  denote  a  nozzle  for  emission  41 
of  steam  on  to  the  turbine  and  an  internal  conduit  of  the 
steam  brush  3  through  which  the  steam  passes  when 
exiting  from  the  turbine  to  be  directed  at  the  floor  21  . 

The  steam  brush,  driven  by  the  impeller  5,  is  rotated 
with  its  axis  normal  to  the  surface  of  the  floor,  so  that  a  st 
vigorous  and  continuous  scrubbing  action  is  obtained 
without  undue  effort  on  the  part  of  the  operator,  resulting 
in  an  especially  well-cleaned  floor. 

Figure  8  shows  a  steam  brush  3'  which  is  somewhat 
modified  with  respect  to  the  steam  brush  3  of  figure  7,  in  5i 
that  it  has  a  quick-fit  attachment.  In  figure  2,  two  conduits 
27'  for  the  steam  are  afforded  in  the  steam  brush  3. 

Other  rotating  tools  can  be  operatively  connected  to 
the  impeller  5  of  the  turbine. 

In  all  of  the  embodiments  described,  the  device  1  is 
pushed  by  the  operator  on  a  floor  to  be  cleaned.  The 
steam  head  in  the  delivery  conduit  6  supplies  and  acti- 
vates  the  impeller  5  of  the  turbine,  which  then  powers  the 
various  tools  which  can  be  attached  thereto,  according 
to  the  embodiment. 

In  the  first  embodiment  the  turbine  activates  a  roller 
brush  7  for  collecting  the  dirty  water;  in  the  further 
embodiments  the  turbine  activates  the  aspiration  means 
for  aspirating  the  dirty  liquid;  inthefinal  embodiment  (fig- 
ures  7  and  8),  apart  from  activating  the  means  for  aspi- 
ration,  the  turbine  rotates  a  steam  brush  3  which  then 
scrubs  the  floor. 

In  each  case  the  steam  exiting  from  the  turbine  is 
sent  to  the  steam  brush  3  to  carry  out  the  cleaning  action. 

In  the  device  of  figures  1  and  2,  the  roller  brush  7  is 
elastically  journalled  so  as  to  absorb  the  bumps  and 
vibrations  to  which  it  is  subject  during  functioning  of  the 
device;  in  the  other  versions,  thanks  to  the  fact  that  the 
first  tract  1  1  a  of  the  aspiration  conduit  1  1  is  pivoted  at 
the  pivot  20  -  also  elastically  -  the  inlet  mouth  12  is  con- 
stantly  positioned  near  the  floor  21  so  that  the  dirty  liquid 
is  efficiently  aspirated  even  where  the  floor  is  not  per- 
fectly  flat,  and  the  whole  aspiration  system  assembly  is 
protected  from  bumps  and  impacts. 

An  advantage  of  the  invention  is  that  the  group  com- 
prising  the  steam  turbine,  the  centrifugal  fan  10  and  the 
box  1  3  is  extremely  compact  and  of  very  contained  mass. 

An  advantageous  detail  of  the  device,  in  all  embod- 
iments,  is  that  it  efficiently  collects  the  dirty  water  from 
the  floor  during  both  forward  and  backward  movements; 
the  turbine  rotates  the  roller  brush  7  (first  embodiment) 
and  the  centrifugal  fan  1  0  (other  embodiments)  in  a  same 
rotation  direction,  so  that  the  dirty  liquid  is  conveyed 
towards  the  collection  tank  4,  independently  of  the  move- 
ment  of  the  device  1  on  the  floor  21  . 

The  invention  provides  a  device  for  cleaning  sur- 
faces,  especially  floors,  which  is  particularly  light  and 
practical  to  manoeuvre,  apart  from  being  extremely  effi- 
cient  and  reliable. 

Obviously,  other  systems  of  aspiration  can  be  used 
instead  of  the  centrifugal  fan  1  0,  such  as  membrane  sys- 
tems,  piston  systems,  and  so  on. 

Claims 

1.  A  device  for  cleaning  floors,  which  advances  on 
command  on  a  surface  to  be  cleaned  and  comprises 
a  delivery  conduit  (6)  of  steam  conformed  and 
arranged  such  as  to  direct  steam  on  to  said  surface, 
characterized  in  that  it  comprises  means  for  convert- 
ing  at  least  a  part  of  steam  energy  passing  through 
said  delivery  conduit  (6)  into  mechanical  energy. 

2.  A  device  as  in  claim  1  ,  characterized  in  that  it  com- 
prises  means  for  conveying  dirty  liquid  which  forms 
on  the  surface  towards  a  collection  tank  (4)  therefor, 
which  means  for  conveying  are  powered  by  said 
mechanical  energy. 
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3.  A  device  as  in  claim  2,  characterized  in  that  said 
means  for  conveying  the  dirty  liquid  comprise  a  cen- 
trifugal  fan  (1  0)  which  operates  internally  of  an  aspi- 
ration  conduit  (1  1)  in  such  a  way  that  the  dirty  liquid 
is  aspirated  from  the  surface  (21)  by  an  inlet  mouth  5 
(12)  of  the  aspiration  conduit  (1  1),  and  is  sent  to  the 
collection  tank  (4). 

4.  A  device  as  in  claim  3,  characterized  in  that  said 
aspiration  conduit  (1  1)  of  the  dirty  liquid  comprises  10 
a  first  tract  (1  1  a)  which  connects  the  inlet  mouth  (1  2) 
and  the  collection  tank  (4),  and  a  second  tract  (1  1  b), 
which  starts  internally  of  the  collection  tank  (4)  and 
leads  to  the  centrifugal  fan  (10);  said  second  tract 
(11b)  having  a  mouth  located  internally  of  the  col-  15 
lection  tank  (4)  which  is  kept  constantly  above  a  level 
of  the  dirty  liquid  collected  therein. 

5.  A  device  as  in  claim  3  or  4,  characterized  in  that  it 
comprises  a  drying  conduit  (1  1  c)  connected  with  an  20 
outlet  of  the  centrifugal  fan  (1  0)  and  has  itself  an  out- 
let  arranged  in  proximity  of  the  surface  to  be  cleaned. 

6.  A  device  as  in  claim  2,  characterized  in  that  said 
means  for  conveying  said  dirty  liquid  comprise  a  25 
roller  brush  (7)  which  is  rotatable  and  pushes  the 
dirty  liquid  towards  the  collection  tank  (4). 

7.  A  device  as  in  any  one  of  the  preceding  claims,  char- 
acterized  in  that  said  means  for  converting  said  30 
steam  energy  comprise  an  impeller  (5)  of  a  steam 
turbine. 

8.  A  device  as  in  claims  7  or  3,  characterized  in  that  it 
comprises  a  box  (13)  provided  with  a  sealed  first  35 
chamber  (14)  and  a  sealed  second  chamber  (15), 
which  first  chamber  (14)  houses  the  impeller  (5)  of 
the  steam  turbine,  and  which  second  chamber  (1  5) 
houses  the  centrifugal  fan  (10). 

40 
9.  A  device  as  in  any  one  of  the  preceding  claims,  char- 

acterized  in  that  it  comprises  a  rotatable  steam 
brush  (3)  which  is  operatively  associated  to  the  sur- 
face  to  be  cleaned,  and  which  is  rotated  by  means 
of  said  mechanical  energy.  45 
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