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Device  for  displacing  a  gaseous  or  liquid  medium,  and  vacuum  cleaner  comprising  such  a  device. 

©  A  device  for  displacing  a  gaseous  or  liquid  me- 
dium  comprises  a  rotatably  drivable  impeller  wheel 
and  a  diffusor  (5)  having  a  plurality  of  guide  vanes 
(6)  adjoining  the  impeller  wheel  viewed  in  the  flow 
direction  (A),  of  which  two  successive  guide  vanes 
have  an  overlap  (7)  viewed  in  the  flow  direction, 
between  which  guide  vanes  diverging  passages  (8) 

for  the  medium  are  formed.  In  order  to  reduce  the 
noise  level  each  guide  vane  has  at  least  one  opening 
(10)  which,  viewed  in  the  flow  direction  (A),  is  situ- 
ated  in  the  first  one  of  two  successive  guide  vanes 
outside  said  overlap  (7).  Preferably,  the  opening  is  a 
slit. 
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The  invention  relates  to  a  device  for  displacing 
a  gaseous  or  liquid  medium,  which  device  com- 
prises  a  rotatably  drivable  impeller  wheel  and  a 
diffusor  comprising  a  plurality  of  guide  vanes  ad- 
joining  the  impeller  wheel  viewed  in  the  flow  direc- 
tion,  of  which  two  successive  guide  vanes  have  an 
overlap  viewed  in  the  flow  direction,  between  which 
guide  vanes  diverging  passages  for  the  medium 
are  formed. 

Such  a  device  is  known  from  US-A-4,679,990. 
A  problem  associated  with  compressors  is  the 

high  noise  level.  In  fact,  any  obstacle  in  a  fluctuat- 
ing  gas  or  liquid  stream  constitutes  a  source  of 
noise.  In  general,  the  level  of  the  noise  produced 
upon  impingement  of  a  stream  upon  an  obstacle  is 
to  be  minimised.  In  a  device  for  displacing  a  gas  or 
a  liquid,  such  as  for  example  a  compressor,  such 
an  obstacle  acting  as  a  source  of  noise  is  formed 
by  inter  alia  a  wall  of  a  guide  vane  of  a  diffusor. 

It  is  an  object  of  the  invention  to  provide  a 
device  for  displacing  a  gaseous  or  liquid  medium 
with  a  comparatively  low  noise  level. 

To  this  end  the  device  in  accordance  with  the 
invention  is  characterised  in  that  each  guide  vane 
has  at  least  one  opening  which,  viewed  in  the  flow 
direction,  is  situated  in  the  first  one  of  two  succes- 
sive  guide  vanes  outside  said  overlap. 

It  is  another  object  of  the  invention  to  provide  a 
vacuum  cleaner  which  has  a  compressor  forming 
part  of  said  device  and  whose  noise  level  is  low. 

To  this  end  the  vacuum  cleaner  in  accordance 
with  the  invention  is  characterised  in  that  each 
guide  vane  adjoining  the  rotatable  vanes  of  the 
compressor  has  an  opening  which,  viewed  in  the 
flow  direction,  is  situated  in  the  first  one  of  two 
successive  guide  vanes  outside  said  overlap. 

Surprisingly,  it  has  been  found  that  said  steps 
lead  to  a  considerable  reduction  of  the  noise  level 
in  a  device  and  in  a  vacuum  cleaner  in  accordance 
with  the  invention.  A  possible  explanation  could  be 
that  time-shifted  pressure  impulses  of  different 
magnitude  are  produced  at  opposite  sides  of  a 
guide  vane,  and  that  these  impulses  are  levelled 
out  by  the  openings  in  the  guide  vanes. 

In  order  to  enable  a  pressure  impulse  to  be 
levelled  out  effectively  a  preferred  embodiment  of 
the  device  is  characterised  in  that  the  opening  is  a 
slit. 

A  further  embodiment  is  characterised  in  that 
the  slit  extends  parallel  to  the  impeller-vane  end 
edges  facing  the  guide  vanes.  As  a  result  of  this, 
levelling  out  will  take  place  at  the  location  of  the  slit 
over  its  entire  height  substantially  simultaneously 
and  within  a  minimal  time. 

Yet  another  embodiment  of  the  device  in  ac- 
cordance  with  the  invention  is  characterised  in  that 
the  slits  extend  over  the  entire  height  of  the  guide 
vanes  and  are  open  at  one  end. 

The  invention  will  now  be  described  in  more 
detail  on  the  basis  of  a  vacuum-cleaner  compres- 
sor  shown  in  the  drawings.  In  the  drawings 

Fig.  1  is  a  view  of  a  compressor  with  the  impel- 
5  ler  wheel  and  the  diffusor  shown  partly  in  sec- 

tional  view, 
Fig.  2  is  a  perspective  view  of  the  diffusor  with 
the  guide  vanes,  and 
Fig.  3  shows  noise  amplitude  versus  frequency 

io  curves  for  guide  vanes  with  and  without  slits. 
The  compressor  comprises  a  housing  1  with  an 

inlet  2.  The  housing  accommodates  a  motor  3, 
which  drives  an  impeller  wheel  4,  and  a  diffusor  5 
having  a  plurality  of  guide  vanes  6.  Viewed  in  the 

75  flow  direction  A  two  successive  guide  vanes  have 
an  overlap  7  (see  Fig.  2).  In  operation  the  rotation 
of  the  impeller  wheel  causes  air  to  be  drawn  into 
the  housing  of  the  compressor  through  the  inlet  2 
and  to  be  blown  radially  towards  the  diffusor  5.  In 

20  the  diffusor  the  air  stream  is  guided  by  the  diverg- 
ing  passages  8  (see  Fig.  2)  and  deflected  via  the 
wall  9  of  the  compressor  housing,  after  which  it  is 
blown  past  the  motor. 

The  guide  vanes  6  of  the  diffusor  have  open- 
25  ings  in  the  form  of  slits  10  extending  parallel  to  the 

end  edges  11  of  the  impeller  vanes  12,  which 
edges  face  the  guide  vanes.  Near  the  entry  side  12 
of  the  air  each  guide  vane  6  preferably  has  one  slit 
which  extends  over  the  entire  height  of  the  guide 

30  vane  and  which  is  open  at  the  upper  end.  Measure- 
ments  on  a  compressor  having  a  speed  of  25,000 
revolutions  per  minute  have  revealed  that  a  slit 
width  of  approximately  1  mm  yields  a  noise  level 
reduction  of  approximately  10  dB(A)  at  twice  the 

35  rate  of  passage  of  the  vanes  (i.e.  the  product  of  the 
number  of  vanes  and  the  number  of  revolutions) 
and  higher  harmonic  frequencies.  This  is  illustrated 
in  Fig.  3,  in  which  the  rate  of  passage  of  the  vanes 
{Hz}  has  been  plotted  verses  the  noise  amplitude 

40  {dB(A)}.  The  curve  A  relates  to  the  situation  with- 
out  slits  in  the  guide  vanes  and  the  curve  B  to  the 
situation  with  slits  in  the  guide  vanes. 

The  device  is  particularly  suitable  for  use  in 
compressors,  for  example  in  vacuum  cleaners,  but 

45  also  in  blowers  in  which  diffusor-like  vanes  are 
arranged  downstream  of  the  impeller  wheel. 

Claims 

50  1.  A  device  for  displacing  a  gaseous  or  liquid 
medium,  which  device  comprises  a  rotatably 
drivable  impeller  wheel  and  a  diffusor  compris- 
ing  a  plurality  of  guide  vanes  adjoining  the 
impeller  wheel  viewed  in  the  flow  direction,  of 

55  which  two  successive  guide  vanes  have  an 
overlap  viewed  in  the  flow  direction,  between 
which  guide  vanes  diverging  passages  for  the 
medium  are  formed,  characterised  in  that  each 
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guide  vane  has  at  least  one  opening  which, 
viewed  in  the  flow  direction,  is  situated  in  the 
first  one  of  two  successive  guide  vanes  outside 
said  overlap. 

5 
2.  A  device  as  claimed  in  Claim  1  ,  characterised 

in  that  the  opening  is  a  slit. 

3.  A  device  as  claimed  in  Claim  2,  characterised 
in  that  the  slit  extends  parallel  to  the  impeller-  10 
vane  end  edges  facing  the  guide  vanes. 

4.  A  device  as  claimed  in  Claim  2  or  3,  charac- 
terised  in  that  the  slits  extend  over  the  entire 
height  of  the  guide  vanes  and  are  open  at  one  is 
end. 

5.  A  vacuum  cleaner  comprising  a  device  as 
claimed  in  any  one  of  the  preceding  Claims. 
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