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Description 

Field  of  the  Invention 

This  invention  relates  in  general  to  valves  and 
valve  matrixes  which  are  employed  in  flow  networks 
for  handling  various  types  of  fluids,  and  more  partic- 
ularly,  it  relates  to  valves  that  employ  flexible  sheet 
members  for  alternatively  sealing  and  opening  vari- 
ous  valve  ports  and  orifices. 

Background  of  the  Invention 

In  accordance  with  an  earlier  invention  covered 
by  my  United  States  Patent  4,304,257,  I  disclosed  a 
valve  that  includes  a  body  member  that  has  a  "firm 
and  stable  support  surface"  and  a  flexible  sheet  mem- 
ber  that  has  a  surface  for  conforming  and  mating  with 
the  surface  of  the  valve  body  member.  There  are  at 
least  two  fluid  flow  channels  in  the  surface  of  the 
body  member  separated  from  each  other  by  a  land 
portion.  The  surface  of  the  land  portion  is  coincident 
with  the  surface  of  the  member  in  which  it  is  formed; 
in  this  instance,  the  firm  and  stable  support  surface 
of  the  valve. 

A  mechanical  actuator  is  employed  to  flex  the 
sheet  member  between  a  first  position  in  which  a  sur- 
face  of  the  sheet  is  in  mating  and  sealing  engagement 
with  the  surface  of  the  body  member  to  block  flow  be- 
tween  the  two  channels  and  a  second  position  in 
which  the  sheet  surface  is  spaced  from  the  first  pos- 
ition  to  allow  fluid  flow  across  the  land  surface  be- 
tween  the  two  flow  channels. 

The  firm  and  stable  support  surface  is  disclosed 
as  being  flat  as  is  the  flexible  sheet  member  that  seals 
the  flow  channels. 

The  flexible  sheet  member  is  a  manifold  dia- 
phragm  sheet  made  of  polyurethane  or  silicone  and 
of  sufficient  thickness  such  that  heads  formed  on  the 
ends  of  stems  of  the  mechanical  actuators  can  be  em- 
bedded  in  the  sheet.  This  requires  the  sheet  to  have 
substantial  thickness.  Because  the  sheet  is  an  elas- 
tomer,  were  it  able  somehow  to  be  made  thinner,  it 
could  be  gas  pervious  which  is  undesirable. 

The  actuators  are  solenoid  operated  which  are 
not  only  bulky  but  heavy  and  require  substantial  pow- 
erfor  actuation.  This  is  somewhat  limiting  to  the  func- 
tion  of  the  valve,  particularly  when  many  similar 
valves  are  assembled  together  in  a  manifold  environ- 
ment.  The  actuators  also  require  extremely  sensitive 
adjustment. 

In  accordance  with  my  earlier  invention,  the  flex- 
ible  sheet  is  pulled  physically  downwardly  into  an 
aperture  so  that  the  surface  of  the  sheet  which  is  eng- 
ageable  with  the  firm  and  stable  support  surface  is 
withdrawn  from  that  surface  placing  two  or  more  fluid 
passageways  in  communication.  The  flexure  is  all  in 
one  direction,  that  is,  downwardly  from  the  horizontal 

and  returned  to  the  horizontal. 
Also  in  accordance  with  my  earlier  invention, 

when  the  flexible  sheet  is  pulled  away  from  the  sup- 
port  surface,  it  exposes  the  land  which  is  coincident 

5  with  the  support  surface.  A  space  is  created,  which 
when  filled  with  a  fluid  flowing  from  one  channel  or 
passageway,  can  then  flow  out  the  second  or  addi- 
tional  passageways  which  are  in  communication  with 
the  space.  It  would  be  desirable  if  flow  across  the  land 

10  could  be  channeled  or  directed  to  permit  such  flow  to 
take  place  substantially  immediately  upon  the  flexible 
sheet  surface  being  withdrawn  from  the  support  sur- 
face  rather  than  waiting  forthe  space  to  become  filled 
or  substantially  filled. 

15  It  would  be  desirable  if  the  flexing  of  the  flexible 
sheet  could  be  reduced  to  a  minimum  to  avoid  undue 
stress  concentration  at  any  one  point  or  points  and 
secondly,  to  reduce  the  tendency  of  the  sheet  to  be- 
come  stressed  beyond  its  yieldpoint. 

20  It  would  also  be  desirable  if  the  solenoid  actuated 
means  for  physically  pulling  the  flexible  sheet  down- 
wardly  away  from  the  support  surface  could  be  re- 
placed  with  something  simpler  and  equally  reliable. 
Apparatus  having  less  bulk  and  weight  and  not  requir- 

25  ing  any  adjustment  at  all,  would  be  a  substantial  ad- 
vantage.  I  have  found  that  fluid  pressure  and/or  va- 
cuum  are  ideal  for  this  purpose. 

With  the  above  objectives  in  mind,  it  has  been 
possible  to  produce  a  flexible  sheet  operated  valve 

30  which  is  lighter  in  weight,  less  bulky,  less  complicated, 
more  reliable  and  less  expensive  than  those  made  in 
accordance  with  my  previous  invention. 

Summary  of  the  Invention 
35 

The  present  invention  resides  in  a  valve  or  valve 
manifold  which  may  include  more  than  one  valve. 
Each  valve,  per  se,  comprises  at  least  one  valve  body 
member,  also  called  a  first  body  portion.  The  body 

40  has  a  first  surface,  also  called  the  valve  body  surface. 
As  in  my  earlier  invention,  the  first  surface  is  firm  and 
stable.  There  is  a  flexible  valve  sheet  member  having 
a  surface  for  conforming  and  mating  engagement 
with  the  valve  body  surface.  There  are  at  least  two  flu- 

45  id  passageways,  designated  first  and  second  passa- 
geways,  at  least  one  of  which  is  formed  in  the  surface 
of  the  valve  body  member.  Separating  the  fluid  pas- 
sageways  is  a  land  portion  located  between  them.  To 
this  point,  the  valve  is  essentially  the  same  as  the 

so  valve  disclosed  in  my  earlier  U.S.  Patent  4,304,257. 
In  the  earlier  patent,  the  entire  surface  of  the  land 

portion  was  coincident  with  the  surface  of  the  first 
body  portion. 

NL-A-6711928  discloses  a  valve  according  to  the 
55  preamble  of  claim  1  .  The  present  invention  is  charac- 

terised  by  the  features  of  the  characterising  portion  of 
claim  1. 

The  subject  matter  of  the  present  invention  is  as 
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claimed  in  claim  1  and  dependent  claims  2  to  10. 
There  are  means,  hereinafter  illustrated  as  pneu- 

matic,  provided  for  flexing  the  sheet  member  be- 
tween  a  first  position  in  which  the  valve  sheet  surface 
is  in  mating  and  sealing  engagement  with  the  valve 
body  surface  to  sealingly  block  flow  between  the  first 
and  second  passageways  and  a  second  position  in 
which  the  sheet  surface  is  spaced  from  the  first  pos- 
ition  to  allow  flow  to  take  place  between  the  first  and 
second  passageways  across  the  land  portion. 

In  accordance  with  the  present  invention,  the  flow 
takes  place,  first  through  the  depressed  portion  of  the 
land  or  canal,  as  soon  as  the  flexible  sheet  has  moved 
a  slight  distance  away  from  the  first  surface  and  be- 
fore  a  substantial  gap  or  void  is  created  between  the 
flexible  sheet  and  the  first  surface.  This  speeds  up 
the  valve  response  time  and  permits  the  flexible 
sheet  to  "peel"  from  the  surface  of  the  first  body  por- 
tion. 

In  my  prior  invention,  the  first  or  firm  and  stable 
surface,  was  disclosed  as  planar  and  hence,  the  land 
was  planar.  In  the  present  invention,  it  is  immaterial 
whether  this  surface  and  the  land  be  planar.  They 
may  be  arcuate  or  partially  arcuate  and  partially  pla- 
nar  as  will  become  more  evident  hereinafter. 

In  accordance  with  another  feature  of  the  inven- 
tion,  the  valve  includes  a  second  body  portion  having 
a  second  surface  which  faces  the  first  surface.  The 
flexible  sheet  or  valve  sheet  member  is  positioned  be- 
tween  the  first  and  second  surfaces.  Avoid  is  formed 
in  the  first  body  portion.  It  is  created  and  defined  by 
a  concave  surface  formed  in  the  first  surface  and  by 
the  side  of  the  flexible  sheet  that  faces  the  first  sur- 
face. 

There  are  at  least  two  fluid  passageways  in  the 
first  body  portion  which  communicate  with  the  void 
and  which  passageways  terminate  in  the  concave 
surface.  They  are  at  spaced  locations.  Pneumatic 
means  are  provided  to  flex  the  sheet  against  and 
away  from  the  first  body  portion.  When  the  flexible 
sheet  is  flexed  away,  the  passageways  are  placed  in 
communication  with  each  other  by  way  of  the  void. 
However,  when  the  flexible  sheet  is  forced  against  the 
first  body  portion  including  the  first  surface  and  the 
concave  surface,  the  passageways  are  sealed  from 
one  another.  In  this  embodiment  of  the  invention  the 
flexible  sheet  flexes  in  one  direction  only,  in  other 
words,  from  a  flat  configuration  into  and  out  of  a  con- 
vex  configuration. 

Since  the  area  of  the  unf  lexed  sheet  is  initially  the 
flat  circular  area  of  the  void  measured  as  the  trunca- 
tion  surface  or  plane  which  is  the  base  of  the  void,  it 
is  less  than  the  area  it  occupies  when  flexed  into  en- 
gagement  with  the  concave  surface  of  the  void,  the 
flexible  sheet  then  being  stretched  and  rendered  free 
of  wrinkles. 

A  particular  embodiment  of  the  invention  involves 
creating  a  void  in  the  second  body  portion  which  is  lo- 

cated  on  the  opposite  side  of  the  flexible  sheet.  The 
second  void  is  created  and  defined  by  a  concave  sur- 
face  formed  in  the  second  surface  and  hence,  in  the 
second  body  portion  and  the  surface  of  the  sheet  fac- 

5  ing  the  second  void. 
Pneumatic  means  are  employed  to  flex  the  sheet 

toward  and  against  the  concave  surface  in  the  first 
body  portion  to  seal  the  passageways  and  to  flex  the 
sheet  away  from  the  first  concave  surface  returning 

10  it  to  the  horizontal  and  then  continuing  in  the  same  di- 
rection  away  from  the  horizontal  into  the  second  void. 
In  the  neutral  position  the  flexible  sheet  is  flat  and  un- 
f  lexed,  but  since  the  concave  surfaces  are,  in  this  em- 
bodiment,  of  the  same  dimension,  their  heights  need 

15  only  be  half  as  much  as  if  there  were  only  one.  The 
flexure  is  equal  in  opposite  directions  as  distinguish- 
ed  from  my  earlier  invention  where  flexure  was  only 
from  the  horizontal  to  arcuate. 

Thus,  the  amplitude  of  flexure  is  50%  in  one  di- 
20  rection  and  50%  in  the  other,  thereby  reducing  the 

amount  of  bend  in  the  flexible  sheet  in  any  one  direc- 
tion  by  a  half  and  thus  increasing  wear  life.  Also,  the 
amount  of  permanent  deformation  of  the  flexible 
sheet  is  correspondingly  reduced. 

25  In  accordance  with  a  particular  embodiment  of 
the  invention,  the  area  of  the  base  of  the  second  con- 
cave  surface  and  hence,  of  the  void  in  the  second 
body  portion,  is  larger  than  that  of  the  first  concave 
surface.  Thus,  the  void  is  larger  in  area  and  volume. 

30  In  the  instance  where  fluid  pressure  and/or  alter- 
natively,  vacuum  is  employed  to  flex  the  sheet,  as  for 
example,  by  a  source  of  compressed  air  or  vacuum 
communicating  with  the  second  void  through  a  con- 
trol  passageway,  equal  pressure  in  both  voids  will 

35  create  a  greater  force  on  the  sheet  surface  which 
faces  the  larger  area  void,  the  force  being  the  product 
of  pressure  times  the  area.  Consequently,  a  single 
source  of  pressure  may  be  employed  if  one  of  the  pas- 
sageways  has  fluid  pressurized  at  a  given  pressure 

40  which  is  sufficient  to  cause  flow  into  the  void  and  out 
the  second  passageway.  The  same  source  of  pres- 
sure  may  be  employed  to  bias  or  flex  the  flexible 
member  into  the  first  void  and  seal  the  passageways. 
This  eliminates  the  need  for  a  source  of  two  different 

45  pressures. 
For  ease  and  accuracy  of  manufacture,  the  voids 

may  be  made  in  the  body  portions  by  a  ball  end  mill 
thereby  resulting  in  voids  which  are  truncated 
spheres.  Hence,  the  land  between  the  fluid  passage- 

so  ways  which  communicate  with  the  first  void  are  sphe- 
rical  surfaces.  In  this  embodiment  as  well,  there  are 
advantages  to  be  gained  by  forming  a  canal  directly 
from  one  passageway  to  another  across  the  land  sur- 
face  which  will  not  only  aid  the  initial  fluid  flow  from 

55  one  passageway  to  another,  but  will  provide  addition- 
al  surface  area  for  the  accommodation  of  any  wrin- 
kles  which  may  be  formed  in  the  flexible  sheet  and 
thus,  preclude  undesirable  pockets  of  fluid  that  would 
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contribute  to  cross-contamination  and  carryover. 
Passageways  additional  to  the  flow  through 

channel  of  the  present  invention  may  be  of  many 
forms.  They  may  be  bores  in  the  first  body  portion 
which  pass  directly  into  the  first  void.  They  may  be  5 
channels  or  grooves  formed  in  the  first  surface  which 
intersect  the  void.  They  may  be  further  flow  through 
channels,  which  are  not  blocked,  perse,  by  valve  clo- 
sure  but  blocked  from  each  other  or  other  passage- 
ways  or  there  may  be  any  combination  of  grooves  or  10 
bores  or  channels  which  are  alternately  sealed  from 
and  exposed,  in  part  or  in  whole,  to  one  another. 

The  canals  which  are  formed  in  the  lands  may  join 
the  flow  through  passageway  with  one  or  more  pas- 
sageways.  15 

In  order  to  prevent  the  flexible  film,  which  may  be 
a  polyester,  as  for  example,  a  polyethylene  film  sold 
by  Dupont  under  the  trademark  Mylar,  from  separat- 
ing  from  the  second  surface  when  it  is  urged  or  biased 
into  the  sealing  position,  it  is  secured  to  that  surface  20 
by  pressure  bonding  or  chemical  bonding  or  an  appro- 
priate  adhesive  since  this  second  surface  is  not  in 
contact  with  the  fluids  passing  through  the  valve  sys- 
tem. 

The  above  and  other  features  of  the  invention  in-  25 
eluding  various  novel  details  of  construction  and  com- 
binations  of  parts  will  now  be  more  particularly  de- 
scribed  with  reference  to  the  accompanying  drawings 
and  pointed  out  in  the  claims.  It  will  be  understood 
that  the  particular  valve  with  flexible  sheet  member  30 
embodying  the  invention  is  shown  by  way  of  illustra- 
tion  only  and  not  as  a  limitation  of  the  invention. 

Figures  1  to  13of  the  drawings  show  valves  which 
do  not  fall  within  the  scope  of  the  present  invention. 
Figures  14to23showembodimentsofthepresentin-  35 
vention.  Of  these  figures  : 

Fig.  1  is  an  exploded  perspective  view  of  a  valve 
module  having  nine  valves,  on  a  larger-than-life 
scale; 
Fig.  2  is  a  sectional  rendition,  on  a  greatly  en-  40 
larged  scale,  of  one  valve  body; 
Fig.  3  is  a  bottom  plan  view  of  the  actual  valve  site 
of  the  valve  shown  in  Fig.  2; 
Fig.  4  is  a  sectional  view  on  an  enlarged  but 
smaller  scale  than  Fig.  2  of  a  valve  in  open  posi-  45 
tion; 
Fig.  4a  is  the  valve  of  Fig.  4  in  closed  position; 
Fig.  5  is  another  valve  in  open  position; 
Fig.  5a  is  the  valve  of  Fig.  5  in  closed  position; 
Fig.  6  is  another  valve  in  open  position;  50 
Fig.  6a  is  the  valve  of  Fig.  6  in  closed  position; 
Fig.  7  is  a  sectional  view  taken  on  the  line  VII-VII 
of  Fig.  4; 
Fig.  8  is  a  sectional  view  taken  on  the  line  VIM-VIM 
of  Fig.  5;  55 
Fig.  9  is  yet  another  valve  shown  in  vertical  sec- 
tion; 
Fig.  10  is  a  sectional  view  taken  on  the  line  X-X 

of  Fig.  9; 
Fig.  11  is  still  another  valve; 
Fig.  12  is  a  sectional  view  taken  on  the  line  XII- 
XII  of  Fig.  11; 
Fig.  13  is  a  schematic  representation  of  a  valve 
module  having  eight  valve  sites  connected  by  an 
illustrative  array  of  passageways; 
Fig.  14  is  a  sectional  rendition,  on  a  greatly  en- 
larged  scale,  similar  to  Fig.  2,  of  a  valve  body,  ac- 
cording  to  the  present  invention; 
Fig.  15  is  a  bottom  plan  view  of  the  valve  site  of 
the  valve  shown  in  Fig.  14; 
Fig.  16  is  a  vertical  sectional  view  on  an  enlarged 
scale  of  another  embodiment  of  the  invention; 
Fig.  1  7  is  a  sectional  view  taken  on  the  line  XVII- 
XVII  of  Fig.  16; 
Fig.  18  is  another  embodiment  of  the  present  in- 
vention; 
Fig.  19  is  a  sectional  view  taken  on  the  line  XIX- 
XIX  of  Fig.  18; 
Fig.  20  is  a  sectional  view  of  yet  another  embodi- 
ment  of  the  present  invention; 
Fig.  21  is  a  sectional  view  taken  on  the  line  XXI- 
XXI  on  section  18; 
Fig.  22  is  a  sectional  view  of  still  another  valve  ac- 
cording  to  the  present  invention;  and 
Fig.  23  is  a  sectional  view  taken  on  the  line  XXIII- 
XXIII  of  Fig.  19. 
In  Fig.  1  there  will  be  seen  an  exploded  view  of  a 

valve  array  which  is  also  known  as  a  valve  module  or 
valve  matrix  designated  by  the  reference  character  M. 
The  module  M  includes  a  first  valve  body  member  2 
and  a  second  valve  body  member  4  which  may  also 
be  referred  to  as  the  upper  and  lower  valve  body 
members,  respectively.  They  may  be  made  of  acrylic 
material  or  any  other  non-corrosive,  relatively  inert, 
material  that  may  be  machined  or  molded. 

The  valve  body  members  engage  one  another  at 
an  interface  6.  At  the  interface  is  located  a  flexible 
valve  sheet  member  8,  which  in  the  illustrative  em- 
bodiment,  is  a  sheet  of  polyethylene  film  of  the  type 
sold  by  Dupont  under  the  trademark  Mylar.  In  this  in- 
stance  the  sheet  of  Mylar  is  approximately  0.001  3  cm 
(.0005  inches)  thick  although  it  is  not  so  limited.  In 
fact,  may  be  thicker  or  thinner  depending  upon  the  ap- 
plication.  Holes  9  in  the  sheet  8  permit  better  bonding 
of  the  body  members  2  and  4  and  reduce  the  total 
force  required  to  seal  portions  of  the  flexible  sheet 
surface. 

A  plurality  of  passageways  10,  through  which  flu- 
id  may  flow,  are  formed  in  one  of  the  body  members, 
in  this  instance  the  upper  or  first  body  member  2.  As 
will  become  more  apparent  hereinafter,  the  passage- 
ways  10  may  be  holes,  grooves,  flow  through  chan- 
nels  or  any  convenient  fluid  conduit  form.  Various 
connecting  tubes  12  lead  to  and  from  the  passage- 
ways  1  0  to  reservoir  and/or  other  equipment. 

A  typical  single  valve  will  be  seen  in  Fig.  2  in 

4 
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cross-section,  substantially  larger  than  actual  life 
size.  The  body  portions  2  and  4  are  secured  to  each 
other  at  the  interface  6  with  the  flexible  sheet  8  of  My- 
lar  sandwiched  between  them.  The  body  members, 
for  example,  may  be  screwed  or  bolted  to  one  an- 
other.  In  this  instance  they  are  molecularly  bonded. 

The  first  body  member  has  a  first  surface  16.  As 
in  my  earlier  patent,  surface  16  is  a  "firm  and  stable 
surface."  The  upper  surface  1  8  of  the  sheet  8  is  eng- 
ageable  with  surface  16. 

Formed  in  the  upper  body  portion  2  are  a  pair  of 
elongate  passageways  20  and  22  which  in  cross- 
section  are  semi-circular  for  convenience  of  manufac- 
ture  but  not  necessarily  so.  These  passageways  are 
broadly  represented  in  Fig.  1  as  the  passageways  10. 
They  terminate  at  points  24  and  26  (Fig.  3)  which  are 
spaced  from  each  other. 

Between  the  terminal  points  24  and  26  of  the  pas- 
sageways  20  and  22,  there  is  a  portion  of  the  first 
body  member  which  is  an  arcuate  land  28  as  will  be 
further  described  hereinafter. 

The  ends  of  the  passageway  are  each  connected 
by  transverse  bores  34  and  36,  to  tubes  12  which,  in 
turn,  may  be  connected  to  fluid  sources,  reservoirs  or 
other  equipment.  The  purpose  of  the  valve  is  to  pre- 
vent  and  permit  flow  between  the  passageways  20 
and  22. 

Avoid  40  is  formed  in  the  first  body  portion  2  and 
is  created  and  defined  by  a  concave  surface  46 
formed  in  the  first  surface  16  and  by  the  upper  sur- 
face  18  of  the  flexible  sheet  8  which  faces  the  first 
surface  16.  As  seen  in  Fig.  2,  the  void  40  is  a  truncat- 
ed  sphere  having  a  circumference  48  (Fig.  3)  in  the 
first  surface  16.  Hence  the  land  28  is  arcuate. 

In  one  embodiment  the  land  28  is  approximately 
0.762  cm  (.03  inches)  across,  i.e.,  from  point  24  to  26. 
The  depth  (or  height)  of  the  void  is  approximately 
0.013  cm  (.005  inch),  the  void  having  been  formed  by 
a  ball  end  mill  of  1.985  cm  (25/32  inch)  diameter. 
These  dimensions  are  illustrative  of  one  valve  which 
has  been  found  to  work  satisfactorily. 

A  control  passageway  50  is  connected  by  an  ap- 
propriate  conduit  52  to  a  source  of  pressure  and/or  va- 
cuum  54.  The  control  passageway  50  is  formed  in  the 
second  body  member  4  and  terminates  in  the  second 
surface  51  which  is  the  upper  surface  of  the  valve 
body  portion  4.  Accordingly,  the  control  passageway 
is  in  communication  with  the  lower  surface  53  of  the 
flexible  sheet  8.  When  the  control  passageway  50  is 
pressurized,  the  flexible  sheet  8  is  caused  to  move 
upwardly  into  the  void  40  and  into  sealing  engage- 
ment  with  the  land  28,  sealing  the  areas  54  and  56, 
where  the  passageways  20  and  22  intersect  with  the 
void  40. 

As  long  as  pressure  is  applied  against  the  lower 
surface  53  of  the  sheet  8,  the  valve  will  be  in  closed 
position.  When  pressure  is  relieved  in  the  control  pas- 
sageway  50,  or  if  it  is  a  negative  pressure,  the  sheet 

will  return  to  the  Fig.  2  position  and  fluid  may  again 
flow  between  the  passageways  20  and  22  by  way  of 
the  void  40. 

As  thus  described  so  far,  a  valve  comprises  a  first 
5  body  portion  2  which  has  a  first  surface  16.  There  is 

a  second  body  portion  4  which  has  a  second  surface 
51  which  faces  the  first  surface  16  and  a  flexible 
sheet  8  is  positioned  between  the  first  and  second 
surfaces.  The  void  40  is  formed  in  the  first  body  por- 

10  tion  2  and  it  is  defined  by  the  concave  surface  46  in- 
tersecting  the  surface  16  in  a  circle  periphery  48  and 
by  the  side  18  of  the  flexible  sheet  8.  The  two  fluid 
passageways  20  and  22  communicate  with  the  void 
40  at  spaced  locations  24  and  26.  A  pressure  and/or 

15  vacuum  source  54  connected  to  the  control  passage- 
way  50,  flexes  the  sheet  toward  and  away  from  the 
first  body  portion  2  whereby  when  the  sheet  8  is 
flexed  upwardly,  the  passageways  20  and  22  are 
sealed  from  each  other  and  when  the  flexible  sheet 

20  8  is  flexed  away  from  the  first  body  portion  as  seen 
in  Fig.  2,  the  fluid  passageways  are  placed  in  commu- 
nication  with  each  other  by  way  of  the  void  40. 

As  a  practical  matter,  the  lower  surface  of  the 
sheet  8,  i.e.,  surface  53  may  be  cemented  or  other- 

25  wise  secured  to  the  surface  51  of  the  lower  body  por- 
tion  4  outside  of  the  periphery  48  of  the  void  40  to  as- 
sure  that  the  flexible  sheet  is  not  peeled  from  contact 
with  the  lower  body  portion  which  might  prevent  bub- 
bles  and  leaks  from  occurring  between  the  control 

30  passageway  50. 
The  opened  and  closed  positions  of  the  valve  are 

shown  schematically  in  Figs.  4  and  4a.  Fig.  4  shows 
the  passageways  20  and  22  in  open  communication 
by  way  of  the  void  40  and  Fig.  4a  shows  them  being 

35  closed  by  the  flexible  sheet  8.  The  relative  positions 
of  the  parts  are  also  illustrated  in  Figs.  7  and  8. 

It  will  be  noted  that  the  actual  flexure  of  the  sheet 
8  takes  place  at  the  periphery  48  of  the  void  40.  When 
the  sealing  sheet  8  is  in  the  closed  position,  i.e.,  that 

40  shown  in  Fig.  4a,  the  area  of  the  then  arcuate,  flexed 
portion  is  greater  than  the  flat  area  of  the  unflexed 
portion.  The  sheet  when  flexed  is  a  spherical  dome 
defined  by  the  surface  46  of  the  void  40. 

When  a  sheet  is  in  the  unflexed  position  or  that 
45  shown  in  Fig.  4,  the  area  of  the  portion  is  a  flat  circle 

having  a  circumference  48.  Thus,  the  sheet  in  flexed 
position  against  the  surface  46  of  the  void  is  stretched 
to  some  extent  whereby  any  wrinkles  or  voids  are 
eliminated  and  good  quality  sealing  takes  place.  This 

so  is  also  seen  in  Fig.  7.  2  Referring  next  to  Figs.  5  and 
5a,  another  valve  is  shown  wherein  there  is  a  second 
void  41  which  is  formed  in  the  second  body  portion  4 
of  the  valve.  It  is  on  the  opposite  side  of  the  flexible 
sheet  8  and  it  is  defined  by  a  concave  surface  43, 

55  which  also  may  be  spherical,  formed  in  the  surface  51 
of  the  lower  body  portion  4  and  the  opposite  side  53 
of  the  flexible  sheet  8. 

In  this  modification,  when  the  control  passage- 

5 
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way  50  is  pressurized,  the  void  41  is  pressurized 
thereby  causing  the  flexible  sheet  to  move  upwardly 
into  the  void  40  sealing  the  passageways  20  and  22 
as  seen  in  Fig.  5a.  When  the  pressure  in  the  control 
passageway  50  is  caused  to  fall,  the  pressure  in  the 
passageways  40  and  41  will  be  equal  and  the  sheet 
will  occupy  the  unflexed  position  as  shown  in  Fig.  5. 
Note  that  it  is  wrinkled,  having  been  stretched  when 
first  expanded  upwardly.  Conversely,  if  the  pressure 
in  the  passageway  50  is  negative,  the  flexible  sheet 
8  may  be  drawn  down  into  the  void  41  and  engage  the 
surface  43.  In  the  Fig.  5  position  the  valve  is  "open" 
and  in  the  Fig.  5a  position  the  valve  is  in  the  "closed" 
position. 

Another  valve  is  shown  in  Figs.  6  and  6a.  The  sec- 
ond  void  herein  designated  45  has  a  greater  diameter 
than  the  void  40  in  the  first  body  member  2.  Because 
of  this,  if  there  is  equal  pressure  in  both  of  the  voids 
40  and  45,  there  will  be  a  greater  force  on  the  surface 
53  of  the  flexible  sheet  8  than  on  the  surface  1  8  of  the 
flexible  sheet  8.  Thus,  the  flexible  sheet  8  will  be 
biased  into  the  closed  position  as  seen  in  Fig.  6a  by 
a  pressure  which  can  be  less  than  the  pressure  in  the 
passageways  34  and  36  because  of  the  layer  area  on 
which  it  is  working.  A  net  result  of  this  is  that  a  single 
source  of  pressure  may  be  employed  if  one  of  the  pas- 
sageways  34  or  36  has  fluid,  pressurized  at  a  given 
pressure  which  is  sufficient  to  cause  flow  into  the  void 
40  and  out  of  the  second  passageway.  The  same 
source  of  pressure  may  be  employed  to  bias  or  flex 
the  flexible  sheet  8  into  the  first  void  40  and  seal  the 
passageways  20  and  22.  This  eliminates  the  need  for 
a  second  pressure  source.  Differing  diameters  also 
distribute  stress  flexure  to  two  circles  and  increase 
wear  life  of  the  sheet  8,  the  circles  being  the  respec- 
tive  diameters  of  the  void. 

Referring  next  to  Figs.  9  and  10,  the  valve  is  illu- 
strated  as  not  having  a  void  in  the  upper  body  portion 
2  but  is  constructed  much  the  same  as  the  valve 
shown  in  my  prior  patent.  There  is  a  chamber  60  in  the 
lower  or  second  body  portion  4  to  which  the  control 
passageway  50  is  connected  to  permit  the  flexible 
member  8  to  be  drawn  downwardly  to  open  the  valve 
as  in  my  prior  patent.  However,  the  firm  and  stable 
surface  16  referred  to  in  my  prior  patent  which  in- 
cludes  the  land  28  between  the  passageways  20  and 
22,  is  provided  with  a  groove,  channel  or  canal  62  be- 
tween  the  passageways.  In  other  words,  at  least  a 
portion  of  the  surface  of  the  land,  the  portion  being 
the  channel  62,  is  depressed,  albeit  upwardly,  rela- 
tively  to  the  surface  16  of  the  valve  body  portion  2. 
Thus,  not  all  of  the  land  portion  28  is  coincident  with 
the  firm  and  stable  surface  16.  In  this  embodiment, 
when  the  valve  is  open,  flow  takes  place  first  through 
the  depressed  portion  or  canal  62,  as  it  is  also  called, 
as  soon  as  the  flexible  sheet  8  has  moved  a  slight  dis- 
tance  away  from  the  surface  16  and  before  a  substan- 
tial  gap  or  void  is  created  between  the  flexible  sheet 

surface  9  and  the  surface  16.  This  speeds  up  the 
valve  response  time.  The  canal  62  aids  in  valve  open- 
ing  especially  if  the  valve  were  to  have  a  tendency  to 
stick.  It  aids  in  getting  the  opening  started  whereby 

5  the  valve  sheet  member  8  "peels"  away  as  the  valve 
opens.  This  phenomenon  is  not  unlike  a  flexible  suc- 
tion  cup  coming  off  a  smooth  surface.  Pulling  it 
straight  off  requires  much  force  but  cracking  an  edge 
in  advance  permits  it  to  be  "peeled"  easily.  The  canal 

10  62  also  provides  more  surface  area  and  thereby  aids 
in  compensating  for  the  wrinkles  and  precludes  fluid 
entrapment. 

The  same  concept  is  illustrated  in  Fig.  11  where 
there  is  a  void  40  in  the  first  body  portion  2  and  where 

15  there  is  an  arcuate  canal  64  formed  in  the  arcuate  sur- 
face  46  of  the  void  40.  The  same  principle  of  operation 
applies  as  in  the  Fig.  9  embodiment. 

Fig.  11  also  illustrates  another  valve  wherein  the 
passageways  20"  and  22"  are  formed  as  channels  in 

20  the  uppermost  surface  66  of  the  upper  body  portion 
2  and  communicate  with  the  void  40  by  way  of  vertical 
passageways  68  and  70  in  a  backing  body  member 
72  which  engages  the  surface  66  of  the  body  member 
2  and,  in  effect,  seals  the  passageways  20"  and  22". 

25  The  pipes  or  conduits  12  and  12'  are  thus  formed  in 
the  backing  member  72  where  heretofore  they  had 
been  fitted  directly  into  the  first  body  portion  2. 

The  present  invention  resides  in  the  employment 
of  at  least  one  flow  through  passageway  as  the  fluid 

30  passageway.  As  seen  in  Fig.  14  and  15  a  flow  through 
passageway  or  channel  80  is  formed  in  the  first  sur- 
face  16,  initially  outside  the  void  40,  then  passing 
through  the  void  and  finally  extending  again  outside 
the  void  while  in  the  surface  16.  The  other  passage- 

35  way  is  illustrated  as  a  bore  82  terminating  and  com- 
municating  directly  with  the  void  40.  The  land  28  is  lo- 
cated  between  the  flow  through  channel  80  and  the 
bore  82. 

It  will  noted  that  the  depth  of  the  bore,  i.e.,  thedis- 
40  tance  from  the  surface  16  to  a  point  84  which  is  the 

apex  of  the  flow  through  channel  as  seen  in  Fig.  14, 
is  deeper,  albeit  upwardly,  than  the  surface  46  of  the 
void. 

When  the  flexible  valve  sheet  member  8  is  flexed 
45  against  the  surface  46,  the  channel  80  is  not  com- 

pletely  blocked  off  and  flow  will  continue.  The  chan- 
nel  will  be  restricted,  however,  by  from  about  20  to 
30%  of  its  area,  but  fluid  will  continue  to  flow.  The 
flow  through  passageway  82,  however,  is  blocked  off 

so  from  the  void  40  and  hence,  the  flow  through  channel 
80  on  flexure  of  the  valve  sheet  8. 

Various  configurations  of  flow  through  channels 
in  combination  with  other  passageways  will  be  seen 
in  Fig.  13.  At  the  top  center  valve  site  40a  is  a  straight 

55  flow  through  channel  80  and  a  passageway  82  inter- 
secting  the  void  40  as  illustrated  in  Figs.  14  and  15. 
Flow  may  take  place  in  either  direction,  i.e.,  left  or 
right  in  the  flow  through  passageway  80.  To  the  right 

6 
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is  located  a  void  or  valve  site  40b  which  includes  a  flu- 
id  passageway  22,  as  for  example,  similar  to  that 
shown  in  Figs.  2  and  3  and  a  direct  passageway  82. 

At  valve  site  40c  there  is  an  elbow  bend  84  in  the 
flow  through  passageway. 

At  valve  site  40d  there  is  a  substantially  straight 
flow  through  passageway  with  a  slight  angle  at  86. 
The  flow  through  passageway  continues  to  valve  site 
40e  where  it  enters  the  void  by  way  of  a  straight  pas- 
sageway  22e  and  exits  by  a  passageway  20e. 

Also  exiting  from  valve  site  40d  is  a  straight  pas- 
sageway  20d  which  leads  to  valve  site  40f  and  enters 
by  a  straight  passageway  20f. 

A  right  angle  bend  occurs  in  the  passageway  at 
88  and  anotherelbow  bend  90  takes  place  in  the  valve 
site  40f.  Still  another  right  angle  bend  92  occurs  in 
valve  site  40g  and  continues  on  to  a  straight  passa- 
geway  22h  in  valve  site  40h. 

Each  of  the  valves  sites  has  its  own  flexible  valve 
sheet  member  which  is  independently  actuated  into 
closed  and  open  positions  in  preprogrammed  fashion 
relative  to  the  other  valves. 

The  various  valve  combinations  will  be  seen  with 
regard  to  Figs.  16  to  23.  Figs.  16  and  17  illustrate,  as 
do  Figs.  14  and  1  5,  a  straight  flow  through  valve  pas- 
sageway  80  and  a  direct  passageway  82  in  the  valve 
site  or  void  40. 

Figs.  18  and  19  illustrate  a  straight  flow  through 
passageway  80  in  combination  with  a  straight  passa- 
geway  22.  The  land  28  therebetween  includes  a  canal 
62  of  the  type  shown  in  Figs.  11  and  12. 

Figs.  20  and  21  illustrate  right  angle  flow  through 
valves  94  and  95  which  when  open  permit  mixture  of 
fluids  within  the  void  40  and  when  closed,  interrupt 
the  communication  and  fluid  will  flow  independently 
through  the  passageways  94  and  95  without  mixing. 

Figs.  20  and  21  also  illustrate  a  void  41  in  the  low- 
er  or  second  body  member4ofthe  type  shown  in  Fig. 
5,  i.e.,  the  same  diameter  as  the  void  40. 

Figs.  22  and  23  show  the  void  45  in  the  second 
body  member  4  to  be  of  larger  diameter  than  the  void 
40  in  the  upper  member. 

Figs.  22  and  23  also  illustrate  the  combination  of 
a  straight  passageway  82  and  a  right  angle  flow 
through  passageway  95. 

One  of  the  functions  of  a  flow  through  passage- 
way  of  this  invention  is  that  it  permits  mixing  of  two 
fluids  or  the  venting  of  a  fluid  in  the  configurations 
shown  in  Figs.  16  to  23.  Fluid  may  also  be  injected  into 
another  passageway  or  vented.  The  configuration 
shown  in  Figs.  18  and  19  permit  mixing  of  fluids. 
These  are  merely  representatives  of  the  various  func- 
tions  that  may  be  performed  with  appropriate  sequen- 
tial  pulsing  of  the  valves. 

Claims 

1.  A  valve  comprising: 
a  first  body  portion  (2)  having  a  first  sub- 

5  stantially  flat  surface  (1  6), 
a  second  body  portion  (4)  having  a  second 

substantially  flat  surface  (51)  facing  the  first  sur- 
face  (16), 

a  flexible  sheet  (8)  positioned  between  the 
10  first  and  second  surfaces  (16,51), 

a  fluid  receiving  chamber  (40)  comprising 
a  void  (40)  in  the  first  body  portion  (2)  created  and 
defined  by  a  concave  surface  (46)  formed  in  the 
first  substantially  flat  surface  (16)  and  a  first  side 

15  of  the  flexible  sheet  (8), 
at  least  two  fluid  passageways  (80,82) 

formed  in  the  first  body  portion  (2)  communicat- 
ing  at  spaced  locations  with  the  void  (40)  which 
forms  the  fluid  receiving  chamber,  and 

20  means  for  flexing  the  sheet  (8)  against  and 
away  from  the  concave  surface  (46)  formed  in 
the  first  body  portion  (2)  such  that  when  the  flex- 
ible  sheet  (8)  is  flexed  away  from  the  concave 
surface  (46)  in  the  first  body  portion  (2)  the  fluid 

25  passageways  (80,82)  are  placed  in  communica- 
tion  with  each  other  by  way  of  the  void  (40),  char- 
acterised  in  that: 

at  least  one  of  the  fluid  passageways  (80) 
being  a  flow  through  channel  (80)  formed  in  the 

30  first  substantially  flat  surface  (16)  outside  the 
void  (40),  then  passing  through  the  void  (40)  and 
extending  again  outside  the  void  (40)  in  the  sub- 
stantially  flat  surface  (16),  the  flow  through  chan- 
nel  (80)  extending  deeper  into  the  first  body  por- 

35  tion  (2)  than  the  concave  surface  (46)  such  that 
when  the  flexible  sheet  (8)  is  flexed  against  the 
concave  surface  (46)  formed  in  the  first  body  por- 
tion  (2),  the  passageways  (80,82)  are  sealed 
from  each  other  with  the  deeper-extending  flow 

40  through  channel  (80)  remaining  open  to  flow. 

2.  A  valve  as  claimed  in  claim  1  ,  characterised  by  a 
pressure  chamber  comprising  a  second  void  (41) 
in  the  second  body  portion  (4)  aligned  with  the 

45  first  void  (40)  and  on  the  opposite  side  of  the  flex- 
ible  sheet  (8). 

3.  A  valve  as  claimed  in  claim  2  in  which  the  pres- 
sure  chamber  (41)  comprising  the  second  void 

so  (41  )  is  created  and  defined  by  a  second  concave 
surface  formed  in  the  substantially  flat  second 
surface  (51). 

4.  Avalve  as  claimed  in  claim  3  in  which  the  second 
55  concave  surface,  and  hence  the  void  (45)  in  the 

second  body  portion  (4),  has  a  larger  diameter 
than  the  first  concave  surface  (46),  and  hence 
the  void  (40)  in  the  first  body  portion  (2). 
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5.  A  valve  as  claimed  in  any  preceding  claim  in 
which  the  one  or  each  of  the  said  concave  surfac- 
es  is  spherical. 

6.  A  valve  as  claimed  in  any  preceding  claim  in 
which  the  at  least  one  of  the  other  fluid  passage- 
ways  is  a  bore  (82)  terminating  in  the  void  (40). 

7.  A  valve  as  claimed  in  any  one  of  claims  1  to  5  in 
which  at  least  one  of  the  otherfluid  passageways 
is  a  flow  through  channel  (95)  formed  in  the  first 
substantially  flat  surface  (16)  outside  the  void 
(40),  then  passing  through  the  void  (40)  and  ex- 
tending  again  outside  the  void  (40)  in  the  sub- 
stantially  flat  surface  (16),  the  flow  through  chan- 
nel  (80)  extending  deeper  into  the  first  body  por- 
tion  (2)  than  the  concave  surface  (46)  such  that 
when  the  flexible  sheet  (8)  is  flexed  against  the 
concave  surface  (46)  formed  in  the  first  body  por- 
tion  (2),  the  passageways  (80,82)  are  sealed 
from  each  other  with  the  deeper-extending  flow 
through  channel  (80)  remaining  open  to  flow. 

8.  A  valve  as  claimed  in  any  preceding  claim  in 
which  at  least  one  of  the  otherfluid  passageways 
is  a  channel  formed  in  the  first  surface  (16). 

9.  A  valve  as  claimed  in  any  preceding  claim  in 
which  at  least  a  portion  of  the  concave  surface 
(46)  in  the  first  surface  (16)  defining  the  void  (40) 
includes  a  depression  (62)  in  the  concave  sur- 
face  (46)  which  extends  between  the  spaced  lo- 
cations  where  the  fluid  passageways  (22,80) 
communicate  with  the  void  (40). 

10.  A  valve  as  claimed  in  any  preceding  claim  in 
which  the  means  for  flexing  is  a  source  of  variable 
fluid  pressure  connected  to  a  control  passage- 
way  (50)  in  the  second  body  portion  (4)  commu- 
nicating  with  the  side  of  the  flexible  sheet  (8)  that 
faces  away  from  the  first  surface  (16). 

Patentanspruche 

1.  Ein  Ventil,  umfassend: 
Ein  erstes  Gehauseteil  (2)  miteinerersten  imwe- 
sentlichen  flachen  Flache  (16), 
ein  zweites  Gehauseteil  (4)  mit  einer  zweiten  im 
wesentlichen  flachen  Flache  (51),  die  derersten 
Flache  (16)  gegenuberliegt, 
ein  biegsames  Blatt  (8),  das  zwischen  derersten 
und  der  zweiten  Flache  (16,  51)  positioniert  ist, 
eine  Fluidaufnehmende  Kammer  (40),  die  einen 
Hohlraum  (40)  in  dem  ersten  Gehauseteil  (2)  um- 
falit,  der  durch  eine  konkave  Flache  (46),  die  in 
der  ersten  im  wesentlichen  flachen  Flache  (16) 
ausgeformt  ist,  und  eine  erste  Seite  des  biegsa- 

men  Blattes  (8)  erzeugt  und  durch  diese  begrenzt 
wird, 
wenigstens  zwei  Fluid-Durchgangswege  (80, 
82),  die  in  dem  ersten  Gehauseteil  (2)  ausgebil- 

5  det  sind  und  an  beabstandeten  Stellen  mit  dem 
Hohlraum  (40)  in  Kommunikation  stehen,  der  die 
Fluidempfangende  Kammer  bildet,  und 
Einrichtungen  zum  Biegen  des  Blattes  (8)  gegen 
die  und  weg  von  der  konkaven  Flache  (46),  die  in 

10  dem  ersten  Gehauseteil  (2)  ausgebildet  ist,  der- 
art,  dali  dann,  wenn  das  biegsame  Blatt  (8)  von 
der  konkaven  Flache  (46)  in  dem  ersten  Gehau- 
seteil  (2)  weggebogen  ist,  die  Fluid-Durchgangs- 
wege  (80,  82)  durch  den  Hohlraum  (40)  in  Kom- 

15  munikation  miteinander  gebracht  werden,  da- 
durch  gekennzeichnet,  daft: 
wenigstens  einer  der  Fluid-Durchgangswege 
(80)  ein  Durchflulikanal  (80)  ist,  der  in  derersten 
im  wesentlichen  flachen  Flache  (16)  aulierhalb 

20  des  Hohlraums  (40)  ausgebildet  ist,  dann  durch 
den  Hohlraum  (40)  hindurchreicht  und  sich  wie- 
der  aulierhalb  des  Hohlraums  (40)  in  der  im  we- 
sentlichen  flachen  Flache  (16)  erstreckt,  wobei 
sich  der  Durchflulikanal  (80)  tiefer  in  das  erste 

25  Gehauseteil  (2)  als  die  konkave  Flache  (46)  der- 
art  erstreckt,  dali  dann,  wenn  das  biegsame  Blatt 
(8)  gegen  die  konkave  Flache  (46),  die  in  dem  er- 
sten  Gehauseteil  (2)  ausgeformt  ist,  gebogen  ist, 
die  Durchgangswege  (80,  82)  gegeneinanderab- 

30  gedichtet  sind,  wobei  der  tiefer  liegende  Durch- 
flulikanal  (80)  fur  die  Stromung  offenbleibt. 

2.  Ein  Ventil  nach  Anspruch  1,  gekennzeichnet 
durch  eine  Druckkammer,  die  einen  zweiten 

35  Hohlraum  (41)  in  dem  zweiten  Gehauseteil  (4) 
umfalit,  der  mit  dem  ersten  Hohlraum  (40)  ausge- 
richtet  ist  und  auf  dergegenuberliegenden  Seite 
des  biegsamen  Blattes  (8)  liegt. 

40  3.  Ein  Ventil  nach  Anspruch  2,  bei  dem  die  Druck- 
kammer  (41),  die  den  zweiten  Hohlraum  (41)  um- 
falit,  von  einer  zweiten  konkaven  Flache,  die  in 
der  im  wesentlichen  flachen  zweiten  Flache  (51) 
ausgeformt  ist,  erzeugt  und  von  ihr  begrenzt  wird. 

45 
4.  Ein  Ventil  nach  Anspruch  3,  bei  dem  die  zweite 

konkave  Flache  und  somit  der  Hohlraum  (45)  in 
dem  zweiten  Gehauseteil  (4)  einen  grolieren 
Durchmesser  als  die  erste  konkave  Flache  (46) 

so  und  somit  der  Hohlraum  (40)  in  dem  ersten  Ge- 
hauseteil  (2)  aufweist. 

5.  Ein  Ventil  nach  einem  der  vorhergehenden  An- 
spruche,  bei  dem  die  eine  oder  jede  der  besagten 

55  konkaven  Flachen  kugelformig  ist. 

6.  Ein  Ventil  nach  einem  der  vorhergehenden  An- 
spruche,  bei  dem  der  wenigstens  eine  derande- 

8 
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ren  Fluid-Durchgangswege  eine  Bohrung  (82)  ist, 
die  in  dem  Hohlraum  (40)  endet. 

7.  Ein  Ventil  nach  einem  der  Anspruche  1  bis  5,  bei 
dem  wenigstens  einer  der  anderen  Fluid-Durch- 
gangswege  ein  Durchflulikanal  (95)  ist,  der  in  der 
ersten  im  wesentlichen  flachen  Flache  (16)  au- 
lierhalb  des  Hohlraums  (40)  ausgeformt  ist,  dann 
durch  den  Hohlraum  (40)  hindurchreicht  und  sich 
wieder  aulierhalb  des  Hohlraums  (40)  in  der  im 
wesentlichen  flachen  Flache  (16)  erstreckt,  wo- 
bei  sich  der  Durchflulikanal  (80)  tiefer  in  das  er- 
ste  Gehauseteil  (2)  als  die  konkave  Flache  (46) 
derart  erstreckt,  dali  dann,  wenn  das  biegsame 
Blatt  (8)  gegen  die  konkave  Flache  (46),  die  in 
dem  ersten  Gehauseteil  (2)  ausgeformt  ist,  gebo- 
gen  ist,  die  Durchgangswege  (80,  82)  gegenein- 
ander  abgedichtet  sind,  wobei  der  tiefer  liegende 
Durchflulikanal  (80)  fur  die  Stromung  offen 
bleibt. 

8.  Ein  Ventil  nach  einem  der  vorhergehenden  An- 
spruche,  bei  dem  wenigstens  einer  der  anderen 
Fluid-Durchgangswege  ein  Kanal  ist,  der  in  der 
ersten  Flache  (16)  ausgeformt  ist. 

9.  Ein  Ventil  nach  einem  der  vorhergehenden  An- 
spruche,  bei  dem  wenigstens  ein  Teil  der  konka- 
ven  Flache  (46)  in  derersten  Flache  (16),  die  den 
Hohlraum  (40)  begrenzt,  eine  Vertiefung  (62)  in 
der  konkaven  Flache  (46)  umfalit,  die  sich  zwi- 
schen  den  beabstandeten  Stellen  erstreckt,  wo 
die  Fluid-Durchgangswege  (22,  80)  mit  dem 
Hohlraum  (40)  kommunizieren. 

10.  Ein  Ventil  nach  einem  der  vorhergehenden  An- 
spruche,  bei  dem  die  Einrichtung  zum  Biegen  ei- 
ne  Quelle  mit  variablem  Fluiddruck  ist,  die  mit  ei- 
nem  Steuer-Durchgangsweg  (50)  in  dem  zweiten 
Gehauseteil  (4)  verbunden  ist,  der  mit  der  Seite 
des  biegsamen  Blattes  (8)  in  Kommunikation 
steht,  die  von  derersten  Flache  (16)  weggerichtet 
liegt. 

Revendications 

1.  Vanne  comportant  : 
une  premiere  partie  (2)  de  corps  ayant  une 

premiere  surface  (16)  pratiquement  plate, 
une  seconde  partie  (4)  de  corps  ayant  une 

seconde  surface  (51)  pratiquement  plate  situee 
en  vis-a-vis  de  la  premiere  surface  (16), 

une  membrane  souple  (8)  positionnee  en- 
tre  les  premiere  et  seconde  surfaces  (16,  51), 

une  chambre  de  reception  (40)  de  fluide 
comportant  un  vide  (40)  situe  dans  la  premiere 
partie  (2)  de  corps,  creee  et  def  inie  par  une  sur- 

face  concave  (46)  formee  dans  la  premiere  sur- 
face  (16)  pratiquement  plate  et  par  un  premier 
cote  de  la  membrane  souple  (8), 

au  moins  deux  passages  (80,  82)  pourflui- 
5  de  formes  dans  la  premiere  partie  (2)  de  corps, 

en  communication  au  niveau  d'emplacements 
espaces  avec  le  vide  (40)  qui  forme  la  chambre 
de  reception  de  fluide,  et 

des  moyens  pour  deformer  la  membrane 
10  (8)  en  la  rapprochant  et  en  I'eloignant  de  la  sur- 

face  concave  (46)  formee  dans  la  premiere  partie 
(2)  de  corps,  de  telle  sorte  que  lorsque  la  mem- 
brane  souple  (8)  est  deformee  en  etant  eloignee 
de  la  surface  concave  (46)  de  la  premiere  partie 

15  (2)  de  corps,  les  passages  (80,  82)  pour  fluide 
sont  mis  en  communication  I'un  avec  I'autre  par 
I'  intermedia  ire  du  vide  (40),  caracterisee  en  ce 
que  : 

au  moins  un  parmi  les  passages  (80)  pour 
20  fluide  est  un  canal  d'ecoulement  traversant  (80) 

forme  dans  la  premiere  surface  (16)  pratique- 
ment  plate  a  I'exterieur  du  vide  (40),  traversant 
ensuite  le  vide  (40)  et  s'etendant  a  nouveau  a 
I'exterieur  du  vide  (40)  dans  la  surface  (16)  pra- 

25  tiquement  plate,  le  canal  d'ecoulement  traver- 
sant  (80)  s'etendant  de  maniere  plus  profonde  a 
I'interieur  de  la  premiere  partie  (2)  de  corps  que 
la  surface  concave  (46),  de  telle  sorte  que  lors- 
que  la  membrane  souple  (8)  est  deformee  contre 

30  la  surface  concave  (46)  formee  dans  la  premiere 
partie  (2)  de  corps,  les  passages  (80,  82)  sont 
isoles  de  maniere  etanche  I'un  par  rapport  a  I'au- 
tre,  le  canal  d'ecoulement  (80)  s'etendant  de  ma- 
niere  plus  profonde  restant  ouvert  pour  recevoir 

35  un  ecoulement. 

2.  Vanne  selon  la  revendication  1,  caracterisee  en 
ce  qu'elle  comporte  une  chambre  de  pression 
comportant  un  second  vide  (41)  situe  dans  la  se- 

40  conde  partie  (4)  de  corps,  aligne  avec  le  premier 
vide  (40)  et  situe  du  cote  oppose  de  la  membrane 
souple  (8). 

3.  Vanne  selon  la  revendication  2,  dans  laquelle  la 
45  chambre  de  pression  (41)  comportant  le  second 

vide  (41)  est  creee  et  def  inie  par  une  seconde 
surface  concave  formee  dans  la  seconde  surface 
(51)  pratiquement  plate. 

so  4.  Vanne  selon  la  revendication  3,  dans  laquelle  la 
seconde  surface  concave,  et  par  consequent  le 
vide  (45)  situe  dans  la  seconde  partie  (4)  de 
corps,  a  un  diametre  plus  important  que  la  pre- 
miere  surface  concave  (46),  et  par  consequent 

55  que  le  vide  (40)  situe  dans  la  premiere  partie  (2) 
de  corps. 

5.  vanne  selon  I'une  quelconque  des  revendications 
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precedentes,  dans  laquelle  ladlte  surface  conca- 
ve  ou  chacune  desdites  surfaces  concaves  est 
spherlque. 

6.  Vanne  selon  I'une  quelconque  des  revendica-  5 
tlons  precedentes,  dans  laquelle  au  moins  un 
parml  les  autres  passages  pour  fluide  est  un  ale- 
sage  (82)  debouchant  dans  le  vide  (40). 

7.  Vanne  selon  I'une  quelconque  des  revendica-  10 
tions  1  a  5,  dans  laquelle  au  moins  un  parmi  les 
autres  passages  pour  fluide  est  un  canal  d'ecou- 
lement  traversant  (95)  forme  dans  la  premiere 
surface  (16)  pratiquement  plate  a  I'exterieur  du 
vide  (40),  traversant  ensuite  le  vide  (40)  et  s'eten-  15 
dant  a  nouveau  a  I'exterieur  du  vide  (40)  dans  la 
surface  (16)  pratiquement  plate,  le  canal  d'ecou- 
lement  traversant  (80)  s'etendant  de  maniere 
plus  profonde  a  I'interieur  de  la  premiere  partie 
(2)  de  corps  que  la  surface  concave  (46),  de  telle  20 
sorte  que  lorsque  la  membrane  souple  (8)  est  de- 
formee  contre  la  surface  concave  (46)  formee 
dans  la  premiere  partie  (2)  de  corps,  les  passa- 
ges  (80,  82)  sont  isoles  de  maniere  etanche  I'un 
par  rapport  a  I'autre,  le  canal  d'ecoulement  tra-  25 
versant  (80)  s'etendant  de  maniere  plus  profonde 
restant  ouvert  pour  recevoir  un  ecoulement. 

8.  Vanne  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  laquelle  au  moins  un  30 
parmi  les  autres  passages  pour  fluide  est  un  ca- 
nal  forme  dans  la  premiere  surface  (16). 

9.  Vanne  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  laquelle  au  moins  une  35 
partie  de  la  surface  concave  (46)  situee  dans  la 
premiere  surface  (16),  definissant  le  vide  (40), 
comporte  un  enfoncement  (62)  forme  dans  la  sur- 
face  concave  (46)  qui  s'etend  entre  les  emplace- 
ments  espaces  au  niveau  desquels  les  passages  40 
(22,  80)  pour  fluide  communiquent  avec  le  vide 
(40). 

10.  Vanne  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  laquelle  les  moyens  pour  45 
deformer  sont  constitues  d'une  source  de  fluide 
sous  pression  variable  reliee  a  un  passage  de 
commande  (50)  situe  dans  la  seconde  partie  (4) 
de  corps,  communiquant  avec  le  cote  de  la  mem- 
brane  souple  (8)  qui  est  dirige  dans  la  direction  50 
opposee  a  la  premiere  surface  (16). 
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