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©  Noise  suppression. 

©  A  fan  (14)  is  rotatably  mounted  in  a  housing  (10) 
and  has  a  plurality  of  blades  (15).  Fan  (14)  and 
housing  (10)  are  arranged  to  co-operate,  for  example 
by  providing  two  spaced  apart  formations  (16)  and 

(17),  such  that  rotation  of  the  fan  (14)  generates  two 
sound  waves  which  tends  to  cancel  out.  The  fan  is 
particularly  suitable  for  use  with  a  tumble  dryer. 
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This  invention  relates  to  noise  suppression. 
The  invention  has  been  specifically  developed  to 
suppress  noise  in  the  fans  of  tumble  dryers,  but 
the  principle  of  the  invention  is  of  wider  application. 

Tumble  dryers  are  of  course  generally  oper- 
ated  in  the  home,  and  it  is  highly  undesirable  for 
the  machines  to  be  noisy. 

The  rotating  drum  of  a  tumble  dryer  runs  at  low 
speed  and  can  be  mounted  in  bearings  which 
reduce  noise  and  furthermore  the  drum  operates 
within  an  outer  casing  which  provides  sound  insula- 
tion. 

However,  it  is  well-known  that  problems  arise 
from  noise  generated  by  the  fan  which  draws  moist 
air  out  of  the  drum  and  delivers  it  to  the  machine 
outlet.  Since  the  fan  must  have  blades  and  the  fan 
must  rotate  at  high  speed,  the  passage  of  succes- 
sive  blades  across  the  outlet  produces  a  beat  hav- 
ing  a  precise  frequency  and  this  can  produce  an 
irritating  whine. 

One  known  solution  to  the  problem  consists  of 
providing  a  resonance  chamber  between  the  fan 
and  the  outlet  of  the  machine.  If  the  dimensions  of 
the  chamber  are  correctly  chosen,  the  chamber 
produces  a  sound  wave  which  is  180°  out  of  phase 
with  the  fan  noise  and  this  suppresses  the  noise. 

The  use  of  a  resonance  chamber  has  two  addi- 
tional  problems  associated  with  it.  Firstly,  the  reso- 
nance  chamber  takes  up  a  significant  amount  of 
space,  and  secondly,  any  chamber  of  given  dimen- 
sions  will  only  operate  successfully  with  the  fan 
moving  at  a  particular  speed. 

We  have  now  developed  an  alternative  solution 
to  the  problem  which  takes  up  much  less  space 
than  when  using  a  resonance  chamber  and  which 
is  independent  of  fan  speed. 

According  to  the  invention,  a  fan  rotatably 
mounted  in  a  housing  and  having  a  plurality  of 
blades  is  characterised  in  that  the  fan  and  housing 
are  arranged  to  co-operate  such  that  rotation  of  the 
fan  generates  two  sound  waves  which  are  out  of 
phase  and  hence  tend  to  cancel  out. 

Preferably  the  housing  has  two  formations 
which  are  spaced  apart,  passage  of  the  fan  blades 
past  the  two  formations  causing  the  generation  of 
the  two  sound  waves. 

One  formation  conveniently  comprises  an  edge 
of  an  outlet  of  the  housing. 

The  other  formation  preferably  comprises  a  rib 
or  other  projection. 

The  formations  are  preferably  spaced  apart  by 
a  distance  which  is  equal  to  P  x  n  +  iP,  where  P 
is  the  pitch  of  the  fan  blades  and  n  is  a  whole 
number. 

It  is  however  preferred  that  the  formations  are 
spaced  apart  by  a  distance  which  is  equal  to  half 
the  pitch  of  the  fan  blades  or  }  \  times  the  pitch  of 
the  fan  blades,  i.e.  n  is  equal  to  zero  or  one. 

The  invention  includes  a  rotary  machine  fitted 
with  a  fan  according  to  the  invention. 

The  invention  particularly  includes  a  tumble 
dryer  fitted  with  a  fan  according  to  the  invention. 

5  By  way  of  example,  a  specific  embodiment  of 
the  invention  will  now  be  described,  with  reference 
to  the  accompanying  drawings,  in  which: 

Figure  1  is  a  diagrammatic  cross  section 
through  an  embodiment  of  fan  according  to  the 

io  invention; 
Figure  2  is  a  front  elevation  of  an  embodiment 
of  tumble  dryer  fitted  with  a  fan  according  to  the 
invention;  and 
Figure  3  is  a  partly  sectioned  side  view  of  the 

75  tumble  dryer  of  Figure  1  . 
The  fan  shown  in  Figure  1  has  been  specifi- 

cally  developed  for  use  with  a  gas  heated  tumble 
dryer.  Because  of  the  larger  heat  input  possible  in 
a  gas  heated  dryer,  a  greater  air-flow  is  required 

20  than  with  an  electrically  heated  dryer  and  so  it  is 
necessary  to  use  a  two  pole  motor  rather  than  a 
four  pole  motor. 

The  higher  speed  and  larger  air-flow  produced 
with  the  2-pole  motor  makes  the  high  frequency 

25  noise  suppression  more  difficult  to  achieve  by 
means  of  a  resonance  chamber.  To  overcome  this 
problem  we  devised  the  alternative  solution  shown 
in  Figure  1  which  is  much  neater,  takes  up  virtually 
no  additional  space,  and  is  independent  of  fan 

30  speed.  The  solution  can  be  used  with  four  pole 
motors  as  well  as  with  two  pole  motors. 

The  majority  of  what  is  shown  in  Figure  1  is 
conventional.  There  is  a  fan  housing  10  which 
defines  a  volute  11  having  an  outlet  12.  Mounted 

35  for  rotation  within  the  housing  10,  about  an  axis  13, 
is  the  fan  14.  The  fan  has  a  plurality  of  blades  15 
spaced  apart  around  its  periphery. 

Each  time  one  of  the  blades  15  passes  the 
edge  16  of  the  outlet  12,  a  beat  is  produced.  This 

40  succession  of  beats  combine  together  to  produce  a 
sound  wave  which  is  irritating  to  the  ear. 

We  solved  this  problem  by  providing  a  second 
formation  in  the  form  of  a  projection  17.  The  pro- 
jection  has  a  face  directed  towards  the  blades 

45  which  extends  substantially  radially  with  respect  to 
the  fan.  This  is  supported  by  a  ramp-like  or  wedge- 
like  rear  face. 

It  will  be  seen  that  the  angular  distance  B 
between  the  formations  is  equal  to  half  the  angular 

50  pitch  of  the  blades.  The  movement  of  the  blades 
past  the  second  formation  17  produces  a  second 
sound  wave  which  is  out  of  phase  by  half  a  pitch 
and  hence  the  two  sound  waves  tend  to  cancel  out. 

Other  arrangements  are  possible,  and  the  an- 
55  gular  pitch  B  could,  for  example  be  }\  times  the 

angular  pitch  A. 
If  the  speed  of  the  fan  increases  or  decreases, 

the  solution  is  still  effective  because  the  two  sound 
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waves  change  in  frequency  by  the  same  amount, 
but  remain  exactly  half  a  pitch  out  of  phase. 

Figures  2  and  3  show  a  tumble  dryer  according 
to  the  invention,  fitted  with  a  fan  of  the  kind  shown 
in  Figure  1  . 

The  tumble  dryer  has  a  generally  rectangular 
outer  casing  18  containing  a  rotatable  drum  19, 
access  to  which  is  gained  through  a  circular  front 
door  20.  The  drum  is  rotatable  about  a  bearing  21 
by  means  of  a  motor  22.  The  motor  22  also  drives 
the  fan  14  by  means  of  a  shaft  23. 

The  fan  draws  air  in  from  outside  the  dryer 
through  an  inlet  24  and  expels  the  air  through  an 
outlet  25.  There  is  a  heater  26  at  the  rear  of  the 
drum  19  and  so  heated  air  is  drawn  into  the  drum 
19,  through  the  wet  clothes  in  the  drum,  and  then 
into  the  fan  housing  10  through  a  filter  27. 

In  this  embodiment  the  fan  has  an  outside 
diameter  of  150  mm,  the  smallest  radius  of  the 
volute  11  is  82  mm  and  the  height  of  the  projection 
17  is  3  mm.  There  are  twenty  blades.  Other  dimen- 
sions  and  configurations  are  of  course  possible. 

The  reader's  attention  is  directed  to  all  papers 
and  documents  which  are  filed  concurrently  with  or 
previous  to  this  specification  and  which  are  open  to 
public  inspection  with  this  specification,  and  the 
contents  of  all  such  papers  and  documents  are 
incorporated  herein  by  reference. 

All  of  the  features  disclosed  in  this  specification 
(including  any  accompanying  claims,  abstract  and 
drawings),  and/or  all  of  the  steps  of  any  method  or 
process  so  disclosed,  may  be  combined  in  any 
combination,  except  combinations  where  at  least 
some  of  such  features  and/or  steps  are  mutually 
exclusive. 

Each  feature  disclosed  in  this  specification 
(including  any  accompanying  claims,  abstract  and 
drawings),  may  be  replaced  by  alternative  features 
serving  the  same,  equivalent  or  similar  purpose, 
unless  expressly  stated  otherwise.  Thus,  unless 
expressly  stated  otherwise,  each  feature  disclosed 
is  one  example  only  of  a  generic  series  of  equiv- 
alent  or  similar  features. 

The  invention  is  not  restricted  to  the  details  of 
the  foregoing  embodiment(s).  The  invention  ex- 
tends  to  any  novel  one,  or  any  novel  combination, 
of  the  features  disclosed  in  this  specification 
(including  any  accompanying  claims,  abstract  and 
drawings),  or  to  any  novel  one,  or  any  novel  com- 
bination,  of  the  steps  of  any  method  or  process  so 
disclosed. 

fan  generates  two  sound  waves  which  are  out 
of  phase  and  hence  tend  to  cancel  out. 

2.  A  fan  as  claimed  in  Claim  1,  in  which  the 
5  housing  10  has  two  formations  16  and  17 

which  are  spaced  apart,  passage  of  the  fan 
blades  15  past  the  two  formations  causing  the 
generation  of  the  two  sound  waves. 

io  3.  A  fan  as  claimed  in  Claim  2,  in  which  one 
formation  16  comprises  an  edge  of  an  outlet 
12  of  the  housing. 

4.  A  fan  as  claimed  in  Claim  2  or  Claim  3,  in 
is  which  one  formation  comprises  a  rib  or  other 

projection  17. 

5.  A  fan  as  claimed  in  any  one  of  Claims  2  to  4, 
in  which  the  formations  are  spaced  apart  by  a 

20  distance  which  is  equal  to  P  x  n  +  iP,  where 
P  is  the  pitch  between  the  blades  and  n  is  a 
whole  number. 

6.  A  fan  as  claimed  in  Claim  5,  in  which  the 
25  formations  are  spaced  apart  by  a  distance 

which  is  equal  to  half  the  pitch  of  the  blades. 

7.  A  fan  as  claimed  in  Claim  5  in  which  the 
formations  are  spaced  apart  by  a  distance 

30  which  is  equal  to  }\  times  the  pitch  of  the 
blades. 

8.  A  rotary  machine  fitted  with  a  fan  as  claimed  in 
any  one  of  the  preceding  claims. 

35 
9.  A  rotary  machine  as  claimed  in  Claim  7,  in 

which  the  rotary  machine  is  a  tumble  dryer. 

40 
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Claims 

1.  A  fan  rotatably  mounted  in  a  housing  and  55 
having  a  plurality  of  blades,  characterised  in 
that  the  fan  14  and  the  housing  10  are  ar- 
ranged  to  co-operate  such  that  rotation  of  the 
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