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Description 

[0001]  The  invention  relates  to  gas  or  air  flow  regula- 
tors. 
[0002]  More  specifically,  the  invention  relates  to  ap- 
paratus  for  regulating  the  flow  of  gas  or  air  under  pres- 
sure  along  a  flow  path  extending  between  first  and  sec- 
ond  regions,  comprising  wall  means  separating  the  two 
regions,  an  aperture  defined  in  the  wall  means  and  con- 
necting  the  regions  and  through  which  the  flow  path 
passes,  a  regulating  flap  movable  between  a  closed  po- 
sition  in  which  it  closes  the  aperture  to  prevent  the  gas 
or  air  flow  therethrough  and  a  plurality  of  open  positions 
in  which  the  aperture  is  opened  to  respectively  different 
extents  to  permit  the  flow  along  the  flow  path,  and  a  sur- 
face  formation  positioned  in  the  flow  path,  the  surface 
formation  operating  to  reduce  noise  caused  by  such 
flow. 
[0003]  Such  flaps  and  apparatus  are  known,  for  ex- 
ample,  from  US-A-4  249  571.  In  this  known  arrange- 
ment,  the  edge  of  a  flap  valve  carries  a  substrate  sup- 
porting  a  large  number  of  closely  adjacent  fibres  forming 
a  short  nap  pile.  These  are  said  to  prevent  reflection  of 
air  waves,  thereby  serving  to  reduce  noise. 
[0004]  The  invention  aims  to  improve  noise  reduction. 

[0005]  Therefore,  in  accordance  with  the  first  aspect 
of  the  invention,  the  known  regulating  flap  is  character- 
ised  in  that  the  surface  formation  comprises  means  de- 
fining  one  or  more  projections  which  extend  from  and 
outwardly  of  the  flap  generally  in  the  plane  of  the  flap, 
which  have  a  multiplicity  of  sizes  lying  within  a  prede- 
termined  range  of  sizes  and  which  are  so  positioned  in 
the  flow  path  as  to  provide  respective  modifications  of 
the  local  flow  rate  whereby  to  cause  a  corresponding 
local  change  in  the  frequency  of  the  noise  produced. 
[0006]  Embodiments  of  the  invention  to  be  described 
in  more  detail  below  are  for  regulating  air  flow  in  the  ven- 
tilating,  heating  or  air-conditioning  system  of  a  motor  ve- 
hicle. 
[0007]  Airflow  regulators  embodying  the  invention  will 
now  be  described,  by  way  of  example,  making  reference 
to  the  accompanying  diagrammatic  drawings,  in  which: 

Figure  1  is  a  cross-section  through  one  of  the  air 
flow  regulators; 

Figure  2  is  an  enlarged  perspective  view  of  part  of 
the  periphery  of  the  regulating  flap  of  the  air  flow 
regulator  of  Figure  1  ; 

Figure  3  corresponds  to  Figure  2  but  shows  modi- 
fications;  and 

Figure  4  is  a  plan  view  of  another  regulating  flap  for 
the  air  flow  regulator  of  Figure  1  . 

[0008]  As  shown  in  Figure  1  ,  an  air  flow  regulator  in- 

cludes  a  wall  10  separating  a  region  of  higher  air  pres- 
sure  A  from  a  region  of  lower  air  pressure  B.  The  wall 
has  an  aperture  12  connecting  the  two  regions  A,B,  and 
through  which  air  can  flow  under  control  of  a  regulating 

5  flap  14.  The  regulating  flap  14  is  pivotably  mounted  on 
the  wall  1  0  so  as  to  be  rotatable  about  an  axle  1  6  which 
lies  centrally  within  the  flap  14  and  centrally  within  the 
aperture  1  2.  The  angular  position  of  the  flap  thus  deter- 
mines  the  extent  to  which  the  aperture  12  is  open. 

10  [0009]  The  regulating  flap  14  is  rectangular  having 
first  and  second  planar  side  surfaces  18,20  intercon- 
nected  by  first  and  second  longer  edges  22,24  and  two 
shorter  edges  which  are  not  shown  and  are  perpendic- 
ular  to  the  edges  22,24. 

75  [0010]  The  aperture  12  is  also  rectangular  and  is  bor- 
dered  by  first  and  second  longer,  planar  edges  26,28 
and  two  shorter  planar  edges  which  are  not  shown  and 
are  perpendicular  to  the  edges  26,28  and  pivotably  sup- 
port  the  ends  of  the  axle  16.  When  the  regulating  flap 

20  14  closes  the  aperture  12,  edge  regions  of  its  surfaces 
18  and  20  seal  against  seating  surfaces  30  and  34  pro- 
vided  on  the  sides  32  and  36  of  the  wall  10  and  respec- 
tively  facing  regions  A  and  B.  The  shorter  edges  of  the 
flap  14,  perpendicular  to  the  edges  22  and  24,  may  be 

25  provided  with  flexible  seals  or  are  otherwise  arranged 
so  as  to  seal  against  the  corresponding  edges  of  the 
aperture  when  the  flap  14  is  in  the  closed  position. 
[0011]  Air  flow  through  the  aperture  12fromthe  region 
of  higher  air  pressure  A  to  the  region  of  lower  air  pres- 

30  sure  B  is  regulated  by  rotating  the  regulating  flap  14, 
thereby  obstructing  the  aperture  1  2  to  a  greater  or  lesser 
extent.  Thus  the  aperture  12  is  closed  by  rotating  the 
regulating  flap  1  4  clockwise  from  the  intermediate  posi- 
tion  shown  in  Figure  1  bringing  edge  regions  of  the  first 

35  and  second  side  surfaces  18,20  of  the  regulating  flap 
1  4  into  sealing  contact  with  the  first  and  second  seating 
surfaces  30,34  respectively.  To  fully  open  the  aperture 
12,  the  regulating  flap  14  is  rotated  anticlockwise  from 
the  position  shown  in  Figure  1  until  the  regulating  flap 

40  1  4  lies  normal  to  the  wall  1  0.  Intermediate  extents  of  air 
flow  are  obtained  by  positioning  the  regulating  flap  14 
in  respective  positions  intermediate  the  closed  and  fully 
open  position. 
[0012]  In  intermediate  positions  of  the  flap  14,  when 

45  its  first  and  second  side  surfaces  18,20  are  closely 
spaced  from  the  first  and  second  seating  surfaces 
30,34,  it  is  found  that  there  is  a  tendency  for  the  air  flow 
to  produce  a  potentially  annoying,  shrill  noise.  This  is 
believed  to  be  caused  by  turbulence  created  when  the 

so  air  flowing  through  the  slightly  open  aperture  meets  the 
relatively  small  air  in  the  region  B.  The  restricted  open- 
ing  causes  the  air  flow  to  be  accelerated,  thus  increasing 
the  acoustic  pressure  and  the  resulting  noise. 
[0013]  In  order  to  prevent  or  minimise  this  noise,  the 

55  edges  22,24  of  the  flap  1  4  are  formed  with  irregular  con- 
vex  and  concave  curves,  as  shown  in  Figure  2,  so  as  to 
provide  a  series  of  outwardly  extending  projections  38 
at  the  periphery  of  the  regulating  plate  1  4.  This  arrange- 

2 
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ment  is  found  to  reduce  the  production  of  the  noise  when 
air  flows  through  the  regulator  in  the  intermediate  posi- 
tion  described  above.  Noise  reduction  is  found  to  be  op- 
timised  when  the  dimensions  W1  ,  W2,  W3  are  all  differ- 
ent  and  likewise  when  the  dimensions  11,  12,  13  are  all 
different. 
[0014]  The  noise  which  the  air  flow  tends  to  produce 
is  particularly  annoying  when  it  is  concentrated  in  a  re- 
stricted  frequency  range.  The  irregular  projections  38 
provide  a  number  of  different  flow  rates,  each  corre- 
sponding  to  a  particular  frequency,  and  modify  the  tur- 
bulence.  In  this  way,  the  irregular  projections  can  be  de- 
signed  to  spread  the  frequencies  of  the  noise  caused  by 
the  total  air  flow  over  a  larger  frequency  range  so  that 
the  noise  becomes  indistinguishable  from  the  general 
background  or  "white"  noise.  Because  the  total  flow  is 
spread  over  a  much  larger  frequency  range,  the  magni- 
tude  at  each  frequency  within  the  range  is  greatly  re- 
duced.  In  the  absence  of  the  surface  irregularities,  the 
air  flow  would  be  in  the  form  of  a  single  flow,  thus  pro- 
ducing  a  noise  having  a  single  frequency  or  restricted 
range  of  frequencies  and  thus  particularly  annoying. 
[0015]  Instead  of  the  irregular  edges  22,24  described 
above  with  reference  to  Figure  2,  reduction  of  noise  can 
be  achieved  by  providing  other  arrangements  of  irregu- 
lar  surfaces  on  the  regulating  flap  1  4. 
[0016]  Two  such  arrangements  are  shown  by  way  of 
example  in  Figure  3.  Here,  the  amount  by  which  each 
projection  or  irregularity  38  extends  outwardly  from  the 
flap  14  varies  with  the  thickness  of  the  flap.  In  addition, 
the  flap  is  provided  with  small  holes  40  which  have  var- 
ious  cross-sections  as  shown.  The  irregularities  38,  as 
shown  in  the  Figure,  and  the  holes  40,  may  be  used  in 
conjunction  with  each  other  as  shown  or  separately. 
They  have  the  same  minimising  effect  on  the  noise  as 
explained  above  in  relation  to  Figure  2. 
[001  7]  The  holes  40  are  positioned  closer  to  the  edge 
of  the  flap  14  than  the  region  41  indicated  in  Figure  3 
which  is  the  region  where  the  surface  of  the  flap  1  4  con- 
tacts  the  edge  of  the  aperture  12  when  closing  it. 
[0018]  Advantageously,  the  irregularly  formed  edges 
are  formed  in  flexible  sealing  edge  regions  extending 
around  the  periphery  of  the  regulating  flap  1  4  as  shown 
in  Figure  4.  Here  the  flap  14  comprises  a  rigid  central 
portion  or  panel  42  and  a  surrounding  flexible,  resilient 
relatively  soft  lip  44  in  whose  edges  are  formed  the  ir- 
regular  projections  38.  The  provision  of  the  irregular  pro- 
jections  in  the  softer  material  is  found  to  provide  greater 
noise  reduction.  Because  of  the  flexibility  of  the  lip  44, 
and  its  slight  deformation  under  pressure,  the  gap 
through  which  the  air  flows  is  slightly  increased.  The  air 
speed  is  therefore  slightly  reduced,  thus  providing  re- 
duction  of  acoustic  pressure  and  further  noise  reduction. 
The  soft  lip  44  is  advantageously  made  of  foamed  or 
cellular  material  to  increase  these  effects. 
[0019]  The  soft  lip  44  is  also  advantageous  in  that  it 
provides  better  sealing  around  the  aperture  1  2  when  the 
flap  14  is  in  the  closed  position.  In  addition,  during  clo- 

sure  of  the  flap  14  the  soft  lip  44  provides  less  abrupt 
interruption  of  the  air  flow  and,  again,  reduced  noise. 
[0020]  It  will  be  appreciated  that  although  the  provi- 
sion  of  irregular  surfaces  and  the  use  of  an  elastically 

5  deformable  lip  44  to  reduce  noise  production  have  been 
described  above  with  reference  to  a  rectangular  regu- 
lating  flap  1  4  pivotably  mounted  within  a  rectangular  ap- 
erture  1  2,  these  features  can  be  applied  to  air  flow  reg- 
ulators  having  other  configurations.  Other  such  regula- 

10  tors  may,  for  example,  use  regulating  flaps  and  aper- 
tures  having  other  shapes,  other  means  of  mounting  the 
regulating  flap  adjacent  the  wall,  and  two  or  more  regu- 
lating  flaps  each  variably  obstructing  part  of  the  same 
aperture. 

is  [0021]  It  will  also  be  appreciated  that  the  irregular 
edge  projections  can  be  provided  on  the  edges  of  the 
aperture  instead  of  or  in  addition  to  providing  them  on 
the  regulating  flap  14. 

Claims 

1  .  Apparatus  for  regulating  the  flow  of  gas  or  air  under 
pressure  along  a  flow  path  extending  between  first 

25  and  second  regions  (A,B),  comprising  wall  means 
(10)  separating  the  two  regions  (A,B),  an  aperture 
(12)  defined  in  the  wall  means  (10)  and  connecting 
the  regions  (A,B)  and  through  which  the  flow  path 
passes,  a  regulating  flap  (14)  movable  between  a 

30  closed  position  in  which  it  closes  the  aperture  (12) 
to  prevent  the  gas  or  air  flow  therethrough  and  a 
plurality  of  open  positions  in  which  the  aperture  (1  2) 
is  opened  to  respectively  different  extents  to  permit 
the  flow  along  the  flow  path,  and  a  surface  formation 

35  (38)  positioned  in  the  flow  path,  the  surface  forma- 
tion  (38)  operating  to  reduce  noise  caused  by  such 
flow,  characterised  in  that  the  surface  formation  (38) 
comprises  means  defining  one  or  more  projections 
(38)  which  extend  from  and  outwardly  of  the  flap 

40  (14)  generally  in  the  plane  of  the  flap  (14),  which 
have  a  multiplicity  of  sizes  lying  within  a  predeter- 
mined  range  of  sizes  and  which  are  so  positioned 
in  the  flow  path  as  to  provide  respective  modifica- 
tions  of  the  local  flow  rate  whereby  to  cause  a  cor- 

45  responding  local  change  in  the  frequency  of  the 
noise  produced. 

2.  Apparatus  according  to  claim  1,  characterised  in 
that  the  surface  projections  (38)  are  formed  in  an 

so  elastically  deformable  region  (44)  of  the  flap. 

3.  Apparatus  according  to  claim  2,  characterised  by  a 
central  substantially  rigid  panel  (42)  and  an  elasti- 
cally  deformable  border  (44)  extending  therearound 

55  and  constituting  the  said  deformable  region. 

4.  Apparatus  according  to  any  preceding  claim,  char- 
acterised  in  that  surface  projections  are  also  formed 

20 
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in  an  edge  of  the  aperture  (12). 

5.  A  flap  according  to  any  preceding  claim,  character- 
ised  in  that  each  projection  (38,  Figure  2)  extends 
away  from  the  general  plane  of  an  edge  of  the  flap  s 
by  a  constant  amount  through  the  thickness  dimen- 
sion  of  the  flap  which  is  different  from  the  respective 
constant  amounts  of  the  adjacent  said  projections. 

6.  A  flap  according  to  any  one  of  claims  1  to  4,  in  which  10 
at  least  one  of  the  projections  (38,  Figure  3)  extends 
away  from  the  general  plane  of  an  edge  of  the  flap 
by  an  amount  varying  in  a  predetermined  manner 
along  the  thickness  dimension  of  the  edge. 

15 
7.  A  flap  according  to  any  preceding  claim,  character- 

ised  by  one  or  more  holes  (40)  extending  at  least 
partially  through  the  flap  adjacent  an  edge  thereof. 

Patentanspriiche 

1.  Vorrichtung  zum  Regulieren  des  Durchflusses  von 
Gas  oder  Luft  unter  Druck  entlang  einer  sich  zwi- 
schen  ersten  und  zweiten  Bereichen  (A,  B)  erstrek-  25 
kenden  Stromungsbahn  mit  einem  die  zwei  Berei- 
che  (A,  B)  trennenden  Wandmittel  (10)  und  mit  einer 
in  dem  Wandmittel  (10)  gebildeten  und  die  Bereiche 
(A,  B)  verbindenden  Offnung  (12),  durch  die  die 
Stromungsbahn  verlauft,  sowie  mit  einer  Regel-  30 
klappe  (14),  die  zwischen  einer  geschlossenen  Po- 
sition,  in  der  sie  die  Offnung  (12)  verschlieBt,  urn 
den  Gas-  oder  Luftstrom  durch  die  Offnung  zu  ver- 
hindern,  und  einer  Vielzahl  von  geoffneten  Positio- 
nen  bewegbar  ist,  in  denen  die  Offnung  (12)  geoff-  35 
net  ist,  urn  den  Strom  entlang  der  Stromungsbahn 
zu  erlauben,  und  mit  einer  in  der  Stromungsbahn 
angeordneten  Oberflachengestaltung  (38),  wobei 
die  Oberflachengestaltung  dazu  dient,  durch  die 
Stromung  erzeugte  Gerausche  zu  reduzieren,  40 
dadurch  gekennzeichnet, 
dal3  die  Oberflachengestaltung  (38)  Mittel  umfaBt, 
die  einen  oder  mehrere  Vorsprunge  (38)  bilden,  die 
sich  von  der  Klappe  (14)  und  nach  auBen  von  der 
Klappe  (1  4)  im  wesentlichen  in  der  Ebene  der  Klap-  45 
pe  (1  4)  erstrecken  und  die  eine  Vielzahl  von  GroBen 
aufweisen,  die  in  einem  vorbestimmten  GroBenbe- 
reich  liegen  und  die  derart  in  der  Stromungsbahn 
angeordnet  sind,  urn  fur  jeweilige  Anderungen  der 
ortlichen  Stromungsrate  zu  sorgen,  und  damit  ei-  so 
nen  entsprechenden  ortlichen  Wechsel  der  erzeug- 
ten  Gerauschfrequenz  zu  erzeugen. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dal3  die  Oberflachenvorsprunge  (38)  in  ei-  55 
nem  elastisch  verformbaren  Bereich  (44)  der  Klap- 
pe  ausgebildet  sind. 

3.  Vorrichtung  nach  Anspruch  2,  gekennzeichnet 
durch  eine  zentrale  im  wesentlichen  steife  Platte 
(42)  und  eine  sich  urn  diese  erstreckende  elastisch 
verformbare  Einfassung  (44),  die  den  verformbaren 
Bereich  bildet. 

4.  Vorrichtung  nach  einem  der  vorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  dal3  die  Oberfla- 
chenvorsprunge  auch  an  einer  Kante  der  Offnung 
(12)  ausgebildet  sind. 

5.  Klappe  nach  einem  der  vorhergehenden  Anspru- 
che,  dadurch  gekennzeichnet,  dal3  jeder  Vorsprung 
(38,  Fig.  2)  sich  fort  von  der  allgemeinen  Ebene  ei- 
ner  Kante  der  Klappe  urn  einen  konstanten  Betrag 
durch  die  Dickenabmessung  der  Klappe  erstreckt, 
der  unterschiedlich  von  den  betreffenden  konstan- 
ten  Betragen  der  angrenzenden  Vorsprunge  ist. 

6.  Klappe  nach  einem  der  Anspruche  1  bis  4,  bei  der 
wenigstens  einer  der  Vorsprunge  (38,  Fig.  3)  sich 
fort  von  der  allgemeinen  Ebene  einer  Kante  der 
Klappe  urn  einen  Betrag  erstreckt,  der  sich  in  vor- 
bestimmter  Art  und  Weise  entlang  der  Dickenab- 
messung  der  Kante  andert. 

7.  Klappe  nach  einem  der  vorhergehenden  Anspru- 
che,  gekennzeichnet  durch  ein  oder  mehrere  L6- 
cher  (40),  die  sich  angrenzend  an  eine  Kante  der 
Klappe  zumindest  teilweise  durch  die  Klappe  er- 
strecken. 

Revendications 

1.  Appareil  destine  a  reguler  I'ecoulement  d'air  ou  de 
gaz  sous  pression  le  long  d'un  passage  d'ecoule- 
ment  s'etendant  entre  des  premiere  et  deuxieme 
zones  (A,  B),  comportant  des  moyens  de  paroi  (10) 
separant  les  deux  zones  (A,  B),  une  ouverture  (12) 
definie  dans  les  moyens  de  paroi  (10)  et  reliant  les 
zones  (A,  B)  et  a  travers  laquelle  passe  le  passage 
d'ecoulement,  un  volet  de  regulation  (14)  mobile  en- 
tre  une  position  fermee  dans  laquelle  il  ferme 
I'ouverture  (12)  afin  d'empecher  I'ecoulement  d'air 
ou  de  gaz  a  travers  et  une  multiplicity  de  positions 
ouvertes  dans  lesquelles  I'ouverture  (1  2)  est  ouver- 
te  a  des  valeurs  respectivement  differentes  pour 
I'ecoulement  le  long  du  passage  d'ecoulement,  et 
une  formation  de  surface  (38)  positionnee  dans  le 
passage  d'ecoulement,  la  formation  de  surface  (38) 
fonctionnant  afin  de  reduire  le  bruit  provoque  par 
cet  ecoulement,  caracterise  en  ce  que  la  formation 
de  surface  (38)  comporte  des  moyens  definissant 
une  ou  plusieurs  saillies  (38)  qui  s'etendent  depuis 
et  vers  I'exterieur  du  volet  (14)  globalement  dans  le 
plan  du  volet  (1  4),  qui  ont  une  multiplicity  de  tailles 
s'etendant  dans  une  plage  predeterminee  de  tailles 
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et  qui  sont  positionnees  dans  le  passage  d'ecoule- 
ment  de  facon  a  procurer  des  modifications  respec- 
tives  du  debit  local  de  facon  a  provoquer  un  chan- 
gement  local  correspondant  dans  la  frequence  du 
bruit  produit. 

2.  Appareil  selon  la  revendication  1  ,  caracterise  en  ce 
que  les  saillies  de  surface  (38)  sont  formees  dans 
une  zone  elastiquement  deformable  (44)  du  volet. 

3.  Appareil  selon  la  revendication  2,  caracterise  par 
un  panneau  central  sensiblement  rigide  (42)  et  une 
bordure  elastiquement  deformable  (44)  s'etendant 
autour  et  oonstituant  ladite  zone  deformable. 

4.  Appareil  selon  I'une  quelconque  des  revendications 
precedentes,  caracterise  en  ce  que  des  saillies  de 
surface  sont  egalement  formees  dans  un  bord  de 
I'ouverture  (12). 
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5.  Volet  selon  I'une  quelconque  des  revendications 

precedentes,  caracterise  en  ce  que  chaque  saillie 
(38,  figure  2)  s'etend  a  I'ecart  du  plan  general  d'un 
bord  du  volet  d'une  valeur  constante  dans  la  dimen- 
sion  d'epaisseur  du  volet  qui  est  differente  des  va-  25 
leurs  constantes  respectives  desdites  saillies  adja- 
centes. 

6.  Volet  selon  I'une  quelconque  des  revendications  1 
a  4,  dans  lequel  au  moins  une  des  saillies  (38,  figure  30 
3)  s'etend  a  I'ecart  du  plan  general  d'un  bord  du  vo- 
let  d'une  valeur  qui  varie  d'une  maniere  predetermi- 
nee  le  long  de  la  dimension  d'epaisseur  du  bord. 

7.  Volet  selon  I'une  quelconque  des  revendications  35 
precedentes,  caracterise  par  un  ou  plusieurs  trous 
(40)  s'etendant  au  moins  partiellement  a  travers  le 
volet  de  facon  adjacente  a  un  bord  de  celui-ci. 
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