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©  A  flow  control  member  for  a  flow  control  valve. 

0   A  flow  control  member  for  a  flow  control  valve 
comprises  a  flexible  cylindrical  sleeve  (4)  inwardly 
deformable  by  relative  rotation  of  the  circular  ends 
thereof  to  restrict  the  rate  of  flow  therethrough.  The 
sleeve  (4)  comprises  a  first  cylindrical  portion  (4a) 
formed  of  a  close-mesh  textile  material  and  a  sec- 
ond  cylindrical  portion  (4b)  formed  of  an  elastomeric 
material  fixedly  connected  to  and  coaxial  with  the 

j^j  first  portion  (4a).  The  relative  lengths  of  the  first  and 
^second  portions  (4a,4b)  are  such  that,  in  use,  the 

connection  (4c)  between  the  first  and  second  por- 
^Jtions  (4a,4b)  lies  at  or  downstream  of  the  cross- 
Uf)  sectional  area  of  greatest  restriction  of  the  sleeve 

.  (4).  The  sleeve  reduces  or  prevents  high  levels  of 
noise  or  "drumming"  which  often  occur  in  flow  con- 

patrol  valves  utilising  elastomeric  sleeves  which  are 
—  inwardly  deformable  to  restrict  flow  therethrough. 
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V  flow  control  member  for  a  flow  control  valve. 

The  present  invention  relates  to  a  flow  control 
nember  for  a  flow  control  valve,  said  control  mem- 
)er  comprising  a  flexible  cylindrical  sleeve  inwardly 
ieformabie  by  relative  rotation  of  the  circular  ends 
hereof  to  restrict  the  rate  of  flow  therethrough. 

Known  control  members  of  this  type  (see,  for 
sxampie,  GB  1,379,772  and  GB  2,097,51  4A)  are 
3ne-piece  sleeves  made  from  elastomeric  materials 
vhich  suffer  from  the  disadvantage  that,  in  certain 
applications,  the  sleeve  forms  flutes  as  it  is  twisted, 
which  flutes  vibrate  under  the  influence  of  the  air 
stream  passing  through  the  sleeve.  This  causes 
iigh  levels  of  noise  (often  referred  to  as 
'drumming")  which  is  naturally  undesirable. 

An  object  of  the  invention  is  to  provide  an 
mproved  flow  control  member  for  a  flow  control 
/aive  which  inhibits  or  prevents  the  disadvantage 
■eferred  to  above. 

A  flow  control  member  according  to  the 
Dresent  invention  is  characterised  in  that  the  sleeve 
comprises  a  first  cylindrical  portion  formed  of  a 
:lose-mesh  textile  material  and  a  second  cylin- 
drical  portion  formed  of  an  elastomeric  material 
:ixedly  connected  to  and  coaxial  with  the  first  por- 
tion,  the  relative  lengths  of  the  first  and  second 
portions  being  such  that,  in  use,  the  connection 
oetween  the  first  and  second  portions  lies  at  or 
downstream  of  the  section  of  greatest  restriction  of 
the  sleeve.  Introduction  of  a  close-mesh  portion  of 
the  sleeve  greatly  reduces  the  high  frequency  vi- 
bration  of  the  sleeve  and  therefore  reduces  drum- 
ming. 

Preferably,  the  first  cylindrical  portion  forms  an 
inlet  portion  of  the  sleeve  in  order  that  air  entering 
the  deformed  sleeve  encounters  only  close-mesh 
textile  material  prior  to  passing  the  section  of  geat- 
est  restriction.  More  preferably,  the  connection  lies 
at  the  apex  of  the  conical  inlet  portion  formed  by 
twisting  the  circular  ends  of  the  sleeve  to  a  fully- 
closed  position.  This  arrangement  allows  a  maxi- 
mum  length  of  elastomeric  material  to  be  utilised 
which  subjects  the  elastomeric  outlet  potion  to  less 
strain  as  the  sleeve  is  twisted  than  would  otherwise 
occur. 

Preferably,  the  close-mesh  textile  material  is 
knitted  or  woven.  Such  materials  provide  the  first 
portion  with  sufficient  flexibility  and  strength  to  car- 
ry  out  its  function  reliably. 

Preferably,  a  flow  control  valve  comprising  a 
pair  of  axiaily  aligned,  relatively  rotatable  cylindrical 
members  forming  a  flow  duct,  a  flexible  cylindrical 
sleeve  forming  at  least  the  inner  surface  of  the  flow 
duct  with  said  flexible  sleeve  anchored  at  or  adja- 
cent  its  ends  to  the  respective  rotatable  cylindrical 
members,  and  means  for  effecting  said  relative 

rotation  of  the  members,  wnerein  tne  riexioie  cylin- 
drical  sleeve  is  as  described  above.  This  provides 
a  valve  which  operates  quietly  and  effectively  with 
little  or  no  drumming. 

5  Preferably,  the  relative  rotation  of  the  members 
is  effected  by  a  power  driven  belt.  This  arrange- 
ment  allows  the  valve  to  be  operated  remotely.  The 
belt  may  preferably  comprise  an  internally-toothed 
power  belt.  Alternatively,  the  valve  may  be  op- 

'o  erated  by  manual  means. 
Preferably,  the  valve  is  adapted  so  as  to  be 

capable  of  controlling  air  pressures  of  up  to  1500 
pascals  at  air  volumes  of  up  to  900  litres/second. 

Examples  of  a  flow  control  member  and  a  flow 
f5  control  valve,  each  according  to  the  invention  will 

now  be  described  by  way  of  example  only  with 
reference  to  the  accompanying  drawings  wherein: 

Figure  1  shows  a  cross-sectional  view  of  a 
flow  control  member  according  to  the  present  in- 

20  vention; 
Figure  2  shows  in  perspective  a  flow  control 

valve  according  to  the  present  invention  in  the 
open  position; 

Figure  3  shows  in  side  elevation/section  the 
25  flow  control  valve  of  Figure  2  in  the  fully  open 

position; 
Figure  4  shows  in  end  elevation  the  flow 

control  valve  of  Figures  2  and  3  in  the  fully  open 
position; 

30  Figure  5  shows  in  end  elevation  the  flow 
control  valve  of  Figures  2  to  4  in  a  partially  closed 
position;  and 

Figure  6  and  Figure  7  shows  alternative 
methods  of  mounting  the  cylindrical  members  and 

35  the  flexible  member. 

Referring  to  the  drawings,  the  flow  control 
valve  comprises  a  pair  of  axiaily  aligned,  relatively 
rotatable  cylindrical  members  1,  2  forming  an  air 

40  flow  duct.  Bearing  means  3  are  provided  between 
adjacent  end  surfaces  of  the  cylindrical  members 
1,  2  to  ensure  free  rotative  slilding  movement 
therebetween. 

A  flexible  cylindrical  member  4  (Figure  1)  is 
45  positioned  within  the  air  flow  duct  with  its  ends 

turned  over  and  anchored,  respectively,  to  the  out- 
er  ends  of  the  tubular  members.  The  member  4 
comprises  a  flexible  sleeve  having  an  inlet  portion 
4a  formed  of  a  close-mesh,  knitted  fabric  and  an 

so  outlet  portion  4b  formed  of  a  synthetic  plastics 
material,  the  inlet  and  outlet  portions  being  fixedly 
connected  together  in  a  co-axial  relationship  by 
stitching  4c. 

Relative  rotational  movement  of  the  cylindrical 
members  1  ,  2  causes  an  inward  deformation  of  the 

2 
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:lexible  sleeve  4  in  a  manner  similar  to  a  camera 
ris  resulting  in  a  gradual  reduction  in  the  effective 
:ross-sectional  area  of  the  air  duct.  In  the  fully 
:losed  position  of  the  valve,  the  sleeve  4  assumes 
3  conical  shape  and  the  close-mesh  portion  4a 
sxtends  from  the  valve  inlet  to  the  apex  of  the  cone 
so  formed.  In  the  partially  or  fully  closed  position  of 
:he  sleeve  4,  the  elastomeric  material  forming  the 
Dutlet  portion  4b  acts  in  a  manner  similar  to  a 
:orsion  spring  tending  to  return  the  sleeve  4  to  its 
3pen  position.  The  relative  rotation  of  the  cylin- 
drical  members  is  conveniently  effected  by  fixing 
Dne  cylindrical  member  2  and  rotating  the  other 
;ylindrical  member  1  relative  thereto  either  man- 
jally  or  remotely  be  means  of  a  known  internally- 
toothed  power  belt  5  or  gearing. 

It  will  be  readily  appreciated  that  the  close- 
mesh  inlet  portion  4a  may  be  formed  from  any 
woven,  felted  or  bonded  material  which  prevents 
high  frequency  oscillation  or  "drumming"  of  the 
sleeve  4.  The  flow  control  member  and  valve  de- 
scribed  above  each  have  good  acoustic  properites, 
which  are  advantageous.  Also,  the  sleeve  may  be 
reversed  in  orientation  with  respect  to  the  cylin- 
drical  members  such  that  the  close-mesh  material 
portion  forms  the  outlet  portion  and  the  elastomeric 
portion  forms  the  inlet  portion.  In  this  event,  the 
relative  lengths  of  the  inlet  and  outlet  portions  must 
be  adjusted  so  that  the  join  between  the  portions 
lies  at  or  downstream  of  the  cross-sectional  of 
greatest  restriction  of  the  sleeve  when  the  cylin- 
drical  members  of  the  valve  are  rotated  relative  to 
one  another. 

Claims 

1.  A  flow  control  member  for  a  flow  control 
valve,  said  control  member  comprising  a  flexible 
cylindrical  sleeve  (4)  inwardly  deformable  by  rela- 
tive  rotation  of  the  circular  ends  thereof  to  restrict 
the  rate  of  flow  therethrough,  characterised  in  that 
the  sleeve  (4)  comprises  a  first  cylindrical  portion 
(4a)  formed  of  a  close-mesh  textile  material  and  a 
second  cylindrical  portion  (4b)  formed  of  an 
elastomeric  material  fixedly  connected  to  and  co- 
axial  with  the  first  portion  (4a),  the  relative  lengths 
of  the  first  and  second  portions  (4a,  4b)  being  such 
that,  in  use,  the  connection  (4c)  between  the  first 
and  second  portions  (4a,4b)  lies  at  or  downstream 
of  the  cross-sectional  area  of  greatest  restriction  of 
the  sleeve  (4). 

2.  A  flow  control  member  as  claimed  in  claim 
1  ,  wherein  the  first  cylindrical  portion  (4a)  forms  an 
inlet  portion  of  the  sleeve  (4). 

3.  A  flow  control  member  as  claimed  in  claim 
2,  wherein  the  connection  (4c)  lies  at  the  apex  of 
the  conical  inlet  portion  (4a)  formed  by  twisting  the 
circular  ends  of  the  sleeve  (4)  to  a  fully-closed 

5  position. 
4.  A  flow  control  member  as  claimed  in  any 

one  of  claims  1  to  3,  wherein  said  textile  material  is 
knitted. 

5.  A  flow  control  member  as  claimed  in  any 
10  one  of  claims  1  to  3,  wherein  said  textile  material  is 

woven. 
6.  A  flow  control  valve  comprising  pair  of  ax- 

iaily  aligned,  relatively  rotatable  cylindrical  mem- 
bers  (1,2)  forming  a  flow  duct,  a  flexible  cylindrical 

75  sleeve  (4)  forming  at  least  the  inner  surface  of  the 
flow  duct  with  said  flexible  sleeve  (4)  anchored  at 
or  adjacent  its  ends  to  the  respective  rotatable 
cylindrical  members  (1,2),  and  means  for  effecting 
said  relative  rotation  of  the  members,  wherein  the 

20  flexible  cylindrical  sleeve  (4)  is  as  claimed  in  any 
one  of  claims  1  to  5. 

7.  A  flow  control  valve  as  claimed  in  claim  6, 
wherein  said  relative  rotation  of  the  members  (1,2) 
is  effected  by  a  power  driven  belt  (5). 

25  8.  A  flow  control  valve  as  claimed  in  claim  9, 
wherein  said  belt  (5)  is  an  internally-toothed  power 
belt. 

9.  A  flow  control  valve  as  claimed  in  claim  6, 
wherein  said  relative  rotation  of  the  members  (1  ,2) 

30  is  effected  by  manual  means. 
10.  A  flow  control  valve  as  claimed  in  any  one 

of  claims  6  to  9,  wherein  the  valve  is  adapted  so  as 
to  be  capable  of  controlling  air  pressures  of  up  to 
1500  pascals  at  air  volumes  of  up  to  900 

35  litres/second. 
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