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©  A  flow  control  device  has  a  case  formed  in  a 
lower  portion  (2a)  thereof  with  a  fluid  channel  (6a) 
and  a  disk  seat  (7)  at  an  intermediate  portion  of  the 
channel.  A  spindle  (9)  housed  in  the  case  has  a  disk 
(11)  at  its  lower  end  and  a  rollable  member  (20)  at 
its  upper  end  and  is  biased  by  a  spring  (13)  to  press 
the  disk  against  the  seat.  The  case  is  provided  in  an 
upper  portion  (2b)  thereof  with  a  rotary  shaft  (8) 
having  an  upwardly  projecting  handle  (30)  or  side- 
wise  projecting  lever  handle.  The  shaft  has  a  rollable 
member  seat  (4)  which  is  annular  or  circular-arc 
when  seen  from  above  and  which  is  formed  with  a 
protuberance  for  lifting  and  lowering  the  rollable 
member  as  placed  on  its  seat.  Rotation  of  the  shaft 
moves  the  protuberance,  which  in  turn  raises  the 
rollable  member  to  lift  the  spindle  and  hold  the  disk 
away  from  the  disk  seat.  The  rotation  of  the  shaft 
reliably  opens  or  closes  the  channel,  or  reliably 
effects  a  change-over  between  fluid  channels.  The 
seal  face  of  the  disk  is  less  prone  to  abrasion  or 
damage,  will  not  displace  the  handle  when  the  disk 
is  thereby  closed  and  is  highly  durable.  The  fluid 
channel  within  the  device  can  be  completely  sealed 
off,  so  that  the  device  is  advantageously  usable  as  a 
sanitary  valve. 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  flow  control 
valves. 

Conventional  flow  control  devices  comprise,  for 
example,  a  spindle  having  a  handle  at  its  upper 
end,  a  disk  and  an  externally  threaded  portion  in 
screw-thread  engagement  with  an  internally  thread- 
ed  portion  of  a  case  having  a  disk  seat  therein.  The 
disk  is  pressed  against  the  seat  or  moved  away 
therefrom  by  rotating  the  handle  to  close  or  open  a 
fluid  channel  extending  through  the  case.  On  the 
other  hand,  so-called  rotary  valves  are  known  as 
change-over  valves  or  directional  control  valves. 
Such  valves  comprise  a  valve  element  having 
many  fluid  channels  and  rotatable  so  as  to  cause 
the  desired  one  of  the  channels  to  communicate 
with  an  opening  portion  of  the  valve  casing  to 
effect  change-over  between  flows. 

However,  the  conventional  flow  control  device 
described  has  the  problem  that  the  seal  face  of  the 
disk  becomes  indented  during  long  use,  displacing 
the  handle  when  the  disk  is  closed,  or  that  the  disk 
closing  position  changes  owing  to  a  machining 
error  involved  in  the  fabrication  of  the  device,  con- 
sequently  influencing  the  opening-closing  operation 
of  the  device.  It  is  likely  that  the  operator  will 
tighten  up  the  handle  excessively  to  produce  an 
indentation  in  or  cause  damage  to  the  seal  face  of 
the  disk,  thereby  aggravating  the  above  problem. 
With  the  conventional  rotary  valve  as  a  change- 
over  valve,  it  is  not  easy  to  make  the  valve  element 
which  has  many  fluid  channels.  Further  use  of  the 
valve  as  a  sanitary  valve  involves  the  problem  that 
it  is  difficult  to  completely  seal  the  fluid  channels  in 
the  valve. 

SUMMARY  OF  THE  INVENTION 

The  main  object  of  the  present  invention  is  to 
provide  a  flow  control  device  which  is  free  of  the 
foregoing  problem. 

The  present  invention  provides  a  flow  control 
device  which  comprises  a  case  formed  in  a  lower 
portion  thereof  with  a  plurality  of  branch  fluid  chan- 
nels  for  a  single  main  fluid  channel  and  with  a  disk 
seat  at  an  intermediate  portion  of  each  of  the 
branch  fluid  channels,  a  plurality  of  spindles 
housed  in  the  case  and  each  provided  at  a  lower 
end  thereof  with  a  disk  corresponding  to  the  disk 
seat,  each  of  the  spindles  being  biased  by  a  spring 
to  press  the  disk  against  the  disk  seat,  a  rollable 
member  attached  to  an  upper  end  portion  of  each 
of  the  spindles  for  lifting  and  lowering  the  spindle, 
and  a  rotary  shaft  having  a  handle  and  mounted  on 
the  case,  the  rotary  shaft  being  provided  with  an 
annular  seat  for  the  rollable  member,  a  rollable 
member  lifting  protuberance  projecting  upward 

from  an  upper  surface  of  the  annular  seat  at  a  side 
portion  thereof,  the  protuberance  being  formed  in 
its  top  with  a  recess  for  the  rollable  member  to 
partially  fit  in  and  having  a  slanting  guide  face  on 

5  each  of  opposite  sides  of  the  recess,  the  rollable 
member  being  disposed  on  the  upper  surface  of 
the  annular  seat,  the  protuberance  of  the  annular 
seat  being  movable  by  rotating  the  rotary  shaft  to 
lift  desired  one  of  the  rollable  members  on  the 

io  annular  seat  by  the  protuberance  and  to  partially  fit 
the  lifted  rollable  member  into  the  top  recess  of  the 
protuberance,  whereby  the  spindle  is  lifted  to  hold 
the  disk  away  from  the  corresponding  disk  seat 
and  to  permit  the  branch  fluid  channel  having  the 

75  corresponding  disk  seat  to  communicate  with  the 
main  fluid  channel. 

With  the  flow  control  device  of  the  present 
invention,  the  disk  on  the  spindle  is  pressed 
against  the  disk  seat  always  under  a  constant  pres- 

20  sure  by  the  force  of  the  spring.  The  fluid  channel 
can  therefore  be  opened  and  closed  reliably.  More- 
over,  the  seal  face  of  the  disk  is  consequently 
made  less  prone  to  abrasion  or  damage,  will  not 
permit  displacement  of  the  handle  during  long  use 

25  when  the  disk  is  thereby  closed  and  is  highly 
durable. 

When  the  annular  rollable  member  seat  pro- 
vided  on  the  rotary  shaft  having  the  handle  carries 
thereon  rollable  members  which  are  equal  in  num- 

30  ber  to  the  number  of  spindles,  the  plurality  of 
branch  channels  can  be  opened  one  after  another 
for  communication  with  the  main  fluid  channel  ev- 
ery  time  the  handle  and  the  rotary  shaft  are  rotated 
through  a  predetermined  angle,  for  example, 

35  through  90  deg.  This  assures  a  change-over  be- 
tween  the  fluid  channels  with  extreme  ease.  Since 
there  is  no  need  to  use  a  valve  element  having 
many  fluid  channels  and  cumbersome  to  make  like 
the  one  used  in  the  conventional  rotary  valve,  the 

40  present  device  is  easy  to  manufacture. 
In  the  flow  control  device  described,  a  dia- 

phragm  is  interposed  between  the  disk  at  the  lower 
end  of  each  spindle  and  the  disk  seat,  and  the 
spindle  has  a  coiled  spring  fitted  therearound  and 

45  biasing  the  disk  against  the  disk  seat  with  the 
diaphragm  positioned  therebetween. 

According  to  another  embodiment  of  the  inven- 
tion,  the  spindle  housed  in  the  case  comprises  an 
upper  spindle  member  and  a  lower  spindle  mem- 

50  ber  rotatably  connected  to  a  lower  end  thereof  and 
provided  with  the  disk  at  its  lower  end,  the  upper 
spindle  member  being  biased  downward  by  a  coil- 
ed  spring  fitted  therearound,  the  lower  spindle 
member  having  a  bellows-shaped  seal  tube  fitted 

55  therearound,  the  seal  tube  having  upper  and  lower 
opposite  ends  fixed  respectively  to  a  ring  and  an 
annular  projecting  portion,  the  ring  fixedly  resting 
on  an  annular  stepped  portion  formed  inside  the 
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case  and  positioned  below  the  upper  spindle  mem- 
ber,  the  annular  projecting  portion  being  formed  on 
the  lower  spindle  member  close  to  its  lower  end. 

Thus,  the  diaphragm  is  disposed  above  the 
disk  seat  provided  at  an  intermediate  portion  of  the 
fluid  channel  in  the  case,  or  the  spindle  member 
having  the  disk  is  covered  with  the  bellows-shaped 
seal  tube,  whereby  the  fluid  channel  can  be  com- 
pletely  sealed.  The  flow  control  device  can  there- 
fore  be  used  advantageously  as  a  sanitary  valve. 

According  to  another  embodiment,  the  case 
has  a  single  fluid  channel  in  its  lower  portion,  and  a 
disk  seat  is  provided  at  an  intermediate  portion  of 
the  fluid  channel.  The  case  houses  a  spindle  hav- 
ing  at  its  lower  end  a  disk  corresponding  to  the 
disk  seat  and  at  its  upper  end  a  rollable  member 
for  lifting  and  lowering  the  spindle.  The  case  is 
provided  with  a  rotary  shaft  having  a  handle  and  a 
rollable  member  seat  which  is  shaped  in  a  circular- 
arc  form  when  seen  from  above,  a  rollable  member 
lifting  protuberance  projecting  upward  from  an  up- 
per  surface  of  the  rollable  member  seat  and  having 
in  its  top  a  recess  for  the  rollable  member  to 
partially  fit  in  and  a  slanting  guide  face  on  each  of 
opposite  sides  of  the  recess. 

The  rotary  shaft  is  housed  in  the  case,  and  the 
handle  is  a  lever  handle  attached  to  one  side  of  an 
intermediate  portion  of  length  of  the  rotary  shaft, 
the  case  being  formed  in  a  side  portion  thereof 
with  a  window  for  inserting  the  lever  handle  there- 
through,  the  lever  handle  having  an  outer  end  por- 
tion  projecting  outward  through  the  window,  the 
circular-arc  seat  for  the  rollable  member  extending 
from  the  other  side  of  the  intermediate  portion  of 
the  rotary  shaft  toward  the  spindle,  the  rollable 
member  being  disposed  on  the  upper  surface  of  its 
seat. 

The  present  invention  will  be  described  in 
greater  detail  with  reference  to  the  accompanying 
drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  view  in  vertical  section  of  an  embodi- 
ment  1  of  the  invention; 
FIG.  2  is  a  plan  view  of  the  same; 
FIG.  3  is  an  enlarged  fragmentary  view  in  verti- 
cal  section  of  the  embodiment  1  to  show  a  case 
closure  portion; 
FIG.  4  is  an  enlarged  fragmentary  view  in  hori- 
zontal  section  of  the  embodiment  1,  with  a  ro- 
tary  shaft  and  rollable  member  shown  in  phan- 
tom  lines; 
FIG.  5  is  a  side  elevation  in  development  of  an 
annular  rollable  member  seat  of  the  rotary  shaft; 
FIG.  6  is  a  view  in  vertical  section  of  an  embodi- 
ment  2  of  the  invention; 

FIG.  7  is  a  view  in  vertical  section  of  an  embodi- 
ment  3  of  the  invention; 
FIG.  8  is  a  plan  view  of  the  same; 
FIG.  9  is  an  enlarged  fragmentary  view  in  verti- 

5  cal  section  of  the  embodiment  3  to  show  a  case 
closure  portion; 
FIG.  10  is  an  enlarged  fragmentary  view  in  hori- 
zontal  section  of  the  embodiment  3,  with  a  ro- 
tary  shaft  and  rollable  member  shown  in  phan- 

io  torn  lines; 
FIG.  11  is  a  side  elevation  in  development  of  a 
rollable  member  seat  of  the  rotary  shaft; 
FIG.  12  is  a  view  in  vertical  section  of  an  em- 
bodiment  4  of  the  invention; 

75  FIG.  13  is  a  view  in  vertical  section  of  an  em- 
bodiment  5  of  the  invention; 
FIG.  14  is  a  plan  view  of  the  same; 
FIG.  15  is  a  right  side  elevation  of  the  same; 
FIG.  16  is  an  enlarged  fragmentary  view  in  hori- 

20  zontal  section  of  the  embodiment  5,  with  a  ro- 
tary  shaft  and  rollable  member  shown  in  phan- 
tom  lines  and  a  lever  handle  shown  as  it  is;  and 
FIG.  17  is  a  view  in  vertical  section  of  an  em- 
bodiment  6  of  the  invention. 

25 
DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Throughout  the  drawings,  like  parts  are  des- 
30  ignated  by  like  reference  numerals. 

The  terms  "front,"  "rear,"  "right"  and  "left"  are 
herein  used  based  on  FIG.  1;  "front"  refers  to  the 
front  side  of  the  plane  of  the  drawing,  "rear"  to  the 
rear  side  thereof,  "right"  to  the  right-hand  side  of 

35  the  drawing,  and  "left"  to  the  left-hand  side  thereof. 

Embodiment  1 

FIGS.  1  to  5  show  an  embodiment  1  of  the 
40  invention,  i.e.,  a  flow  control  device  1,  having  a 

substantially  rectangular  parallelepipedal  case  2 
which  is  horizontally  divided  at  the  middle  of  its 
height  and  at  a  distance  of  1/4  of  the  height  from 
its  top,  and  comprises  a  lower  portion,  i.e.,  case 

45  body  2a,  an  upper  portion,  i.e.,  closure  portion  2b 
and  an  intermediate  case  portion  2c  between  the 
two  portions. 

Formed  in  the  case  body  2a  are  a  single  main 
fluid  channel  6a  opened  at  the  rear  side  of  the 

50  body,  and  first  and  second  branch  fluid  channels 
6b,  6c  provided  for  the  main  fluid  channel  6a  and 
opened  at  the  left  and  right  sides,  respectively.  The 
case  body  2a  further  has  cavities  3,  3  with  which 
the  respective  branch  channels  6b,  6c  are  in  com- 

55  munication  each  at  an  intermediate  portion  thereof. 
A  disk  seat  7  is  provided  at  the  intermediate  por- 
tion  of  each  branch  channel  6b  (6c)  at  the  bottom 
of  the  cavity  3.  The  cavity  3  has  an  opening 
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peripheral  portion  which  is  internally  threaded  as  at 
14.  A  diaphragm  5  is  disposed  above  the  disk  seat 
7  in  the  bottom  of  each  cavity  3. 

A  pair  of  right  and  left  spindles  9,  9  are  verti- 
cally  disposed  in  the  respective  cavities  3,  3  of  the 
case  body  2a  and  each  have  a  disk  1  1  at  the  lower 
end  thereof.  The  disk  11  of  the  spindle  9  is  op- 
posed  to  the  disk  seat  7  from  above  the  diaphragm 
5.  An  annular  spring  retainer  12  is  provided  at  the 
lower  end  of  the  spindle  9. 

Inserted  in  each  cavity  3  of  the  case  body  2a  is 
a  spring  accommodating  tube  10  having  a  top  wall 
15  and  fitting  around  the  spindle  9  and  the  annular 
spring  retainer  12.  The  tube  10  has  a  lower  end 
holding  the  peripheral  portion  of  the  diaphragm  5 
from  above.  Inside  the  tube  10,  a  coiled  spring  13 
fitting  around  the  spindle  9  is  provided  between  the 
tube  top  wall  15  and  the  spring  retainer  12,  biasing 
the  spindle  9  downward  to  press  the  disk  1  1  at  the 
spindle  lower  end  against  the  disk  seat  7  with  the 
diaphragm  5  there-between. 

The  spring  accommodating  tube  10  is  exter- 
nally  provided  with  an  annular  stepped  portion  16 
close  to  its  lower  end.  A  holding  tube  18  has  an 
externally  threaded  lower  end  portion  17,  which  is 
screwed  in  the  internally  threaded  opening  portion 
14  of  the  cavity  3,  holding  the  stepped  portion  16 
of  the  tube  10  from  above  to  fix  the  tube  10  in  the 
cavity  3  of  the  case  body  2a. 

On  the  other  hand,  the  intermediate  case  por- 
tion  2c  has  a  pair  of  right  and  left  through  bores  19, 
19  each  having  a  small  upper  portion  and  an  en- 
larged  lower  portion.  The  case  portion  2c  is  dis- 
posed  on  the  case  body  2a  so  that  the  portion  of 
the  tube  10  and  the  portion  of  the  holding  tube  18 
projecting  upward  from  the  body  2a  fit  in  each  bore 
19. 

Each  spindle  9  has  an  upper  end  portion  ex- 
tending  through  the  top  wall  15  of  the  spring  tube 
10  and  projecting  upward  beyond  the  intermediate 
case  portion  2c.  A  rollable  member  20  comprising 
a  bearing  is  attached  to  the  spindle  9  close  to  its 
upper  end  for  lifting  and  lowering  the  spindle. 

The  intermediate  case  portion  2c  is  centrally 
formed  with  a  shaft  bore  25  which  is  open  at  the 
upper  surface  of  the  case  portion  2c  and  has  a 
bearing  sleeve  26  fitted  therein.  A  rotary  shaft  8 
has  a  lower  end  8a  inserted  in  the  sleeve  26  and  is 
held  upright  by  the  top  wall  of  the  case  portion  2c. 
The  rotary  shaft  8  has  a  portion  close  to  its  lower 
end  and  formed  with  an  annular  seat  4  for  the 
rollable  members  20.  With  reference  to  FIG.  1,  the 
annular  seat  4  has  a  rollable  member  lifting  protu- 
berance  21  projecting  upward  from  the  upper  sur- 
face  of  left  portion  thereof.  The  protuberance  21  is 
formed  in  its  top  with  a  recess  22  for  the  rollable 
member  20  to  partially  fit  in,  and  has  slanting  guide 
faces  23,  23  on  opposite  sides  of  the  recess  22. 

The  rollable  members  20,  20  of  the  respective 
spindles  9,  9  rest  on  the  seat  4  so  as  to  be 
positioned  on  opposite  sides  of  the  shaft  8. 

The  intermediate  case  portion  2c  has  a  stopper 
5  bore  37  formed  in  its  upper  surface  and  close  to 

the  front  side  thereof.  A  stopper  38  in  the  form  of  a 
ball  and  biased  upward  by  a  coiled  spring  39  is 
accommodated  in  the  bore  39.  The  rollable  mem- 
ber  seat  4  of  the  shaft  8  has  two  indentations  40 

io  formed  respectively  in  front  and  rear  portions  of  its 
bottom  for  the  stopper  to  partially  fit  in. 

The  upper  portion  of  the  case  2,  i.e.,  the  clo- 
sure  2b,  has  a  cavity  27  formed  in  its  bottom  side 
and  so  sized  as  to  accommodate  the  lower  portion 

is  of  the  rotary  shaft  8,  rollable  member  seat  4,  upper 
end  portions  of  the  two  spindles  9  and  rollable 
members  20  attached  to  the  spindles.  A  shaft  bore 
28  communicating  with  the  cavity  27  extends 
through  the  closure  2b  centrally  thereof  and  has  a 

20  sleeve  29  fitted  therein.  The  shaft  8  has  an  upper 
portion  which  alone  projects  upward  beyond  the 
closure  2b  as  disposed  over  the  intermediate  case 
portion  2c. 

A  handle  mount  member  31  is  fixed  to  the 
25  uppe  end  of  the  rotary  shaft  8  by  a  pin  32.  A 

handle  30,  generally  elliptical  when  seen  from 
above,  is  fitted  over  the  mount  member  31  and 
fastened  to  the  member  31  with  a  bolt  33  having  a 
hexagonal  recess. 

30  The  closure  2b,  intermediate  case  portion  2c 
and  case  body  2a  of  the  case  2  are  joined  together 
with  screws  34  inserted  through  the  four  corners  of 
these  components.  A  short  pipe  36  having  a  union 
nut  35  for  piping  connection  is  attached  to  each  of 

35  the  rear  side  wall  and  right  and  left  side  walls  of 
the  case  body  2a. 

When  the  first  and  second  branch  channels  6b, 
6c  of  the  flow  control  device  1  are  held  closed,  the 
rollable  members  20,  20  on  the  upper  end  portions 

40  of  the  pair  of  spindles  9,  9  are  at  rest  on  the  seat  4 
of  the  rotary  shaft  8,  as  positioned  on  a  flat  portion 
on  opposite  sides  of  the  protuberance  21  as  shown 
in  broken  lines  in  FIG.  5. 

When  the  handle  30  and  the  rotary  shaft  8 
45  connected  thereto  are  then  rotated  through  90  deg, 

for  example,  clockwise,  the  protuberance  21  on 
one  side  of  the  seat  4  is  moved,  whereby  one  of 
the  rollable  members  20  on  the  seat  4  is  raised 
along  the  slanting  guide  face  23  and  partially  fitted 

50  into  the  recess  22  in  the  top  of  the  protuberance  21 
as  indicated  in  a  solid  line  in  FIG.  5.  Consequently, 
the  spindle  9  carrying  this  rollable  member  20  is 
held  lifted  against  the  force  of  the  spring  13  to  hold 
the  disk  1  1  at  the  lower  end  of  the  spindle  9  away 

55  from  its  seat  7  with  the  diaphragm  5  positioned 
therebetween  and  open  the  first  branch  channel  6b 
having  the  disk  seat  7  for  communication  with  the 
main  fluid  channel  6a.  At  this  time,  the  upper 

4 
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portion  of  the  ball-shaped  stopper  38  which  is 
biased  upward  by  the  spring  39  in  the  case  portion 
2c  fits  into  the  front  indentation  40  in  the  bottom  of 
the  seat  4  to  hold  the  shaft  8  and  the  handle  30 
against  rotation. 

The  rollable  mbmer  20  on  the  upper  end  of  the 
other  spindle  9  is  positioned  on  the  flat  portion  of 
the  seat  4  as  shown  in  a  solid  line  in  FIG.  5,  so  that 
the  disk  11  at  the  lower  end  of  this  spindle  9 
remains  pressed  against  the  disk  seat  7  of  the 
second  branch  channel  6c  with  the  diaphragm  5 
positioned  therebetween,  holding  the  branch  chan- 
nel  6c  closed  out  of  communication  with  the  main 
channel  6a. 

The  first  branch  channel  6b  in  this  state  is 
closed  by  rotating  the  rotary  shaft  8  further  through 
90  deg  clockwise.  This  moves  the  protuberance  21 
of  the  seat  4,  causing  the  rollable  member  20  to 
move  out  of  the  recess  22  and  descend  the  slant- 
ing  guide  face  23  and  consequently  permitting  the 
spring  13  to  lower  the  spindle  9  with  its  force  to 
press  the  disk  1  1  at  the  spindle  lower  end  against 
the  disk  seat  7  through  the  diaphragm  5  and  bring 
the  first  branch  channel  6b  out  of  communication 
with  the  main  channel  6a.  The  above  movement 
releases  the  stopper  38  from  the  indentation  40  in 
the  bottom  of  the  seat  4  to  free  the  stopper  38. 
However,  since  the  rollable  member  20  of  one  of 
the  spindles  9  needs  to  be  pushed  up  by  the 
protuberance  21  for  the  rotation  of  the  rotary  shaft 
8,  there  is  no  likelihood  that  the  rotary  shaft  8  will 
rotate  inadvertently.  The  second  branch  channel  6c 
still  remains  out  of  communication  with  the  main 
channel  6a. 

When  the  shaft  8  in  this  state  is  further  rotated 
clockwise  through  90  deg,  the  protuberance  21  of 
the  seat  4  moves,  whereby  the  other  rollable  mem- 
ber  20  on  the  seat  4  is  caused  to  ascend  the 
slanting  guide  face  23  of  the  protuberance  21  and 
fit  into  the  recess  22  in  the  top  thereof.  At  the 
same  time,  the  upper  portion  of  the  stopper  38  on 
the  case  portion  2c  fits  into  the  other  indentation  40 
in  the  seat  4.  The  second  branch  fluid  channel  6c 
is  now  opened  for  communication  with  the  main 
fluid  channel  6a,  while  the  first  branch  channel  6b 
is  held  closed  out  of  communication  with  the  main 
channel  6a. 

When  the  handle  30  in  this  state  is  further 
rotated  clockwise  through  90  deg,  the  second 
branch  channel  6c  is  closed  with  the  first  branch 
channel  6b  remaining  closed. 

With  the  present  embodiment,  the  first  and 
second  branch  channels  6b,  6c  can  thus  succes- 
sively  be  opened  and  closed  for  the  main  channel 
6a  every  time  the  handle  30  is  rotated  through  90 
deg.  The  flow  control  device  1  is  therefore  adapted 
to  effect  a  change-over  between  the  fluid  channels 
with  extreme  ease  reliably. 

Moreover,  when  the  device  1  is  manipulated  for 
closing,  the  branch  channels  6b,  6c  are  closed  by 
the  elastic  force  of  the  spring  13  instead  of  tighten- 
ing  up  a  screw  conventionally  used,  so  that  no 

5  excessive  force  will  act  on  the  disk  1  1  or  the  seal 
face  of  the  disk  seat  11.  This  greatly  diminishes 
abrasion  of  the  seal  face,  while  the  handle  30  is 
unlikely  to  become  displaced  when  closing  the  disk 
owing  to  an  indentation  of  the  seal  face  due  to 

io  abrasion  or  owing  to  a  manufacturing  error. 
Further  especially  with  the  embodiment  1,  the 

rollable  member  20  comprises  a  bearing  and  is 
therefore  less  susceptible  to  abrasion  and  usable 
for  a  prolonged  period.  Since  the  branch  channels 

is  6b,  6c  are  opened  by  turning  the  handle  30  in  a 
direction  to  compress  the  spring  13,  the  torque 
required  of  the  handle  30  is  greater  in  the  opening 
direction.  This  obviates  damage  to  the  diaphragm  5 
disposed  above  the  disk  seat  7. 

20  The  diaphrams  5,  5  provided  above  the  re- 
spective  disk  seats  7,  7  of  the  branch  channels  6b, 
6c  within  the  case  2  completely  seal  the  channels 
6b,  6c.  Accordingly,  the  flow  control  device  1  is 
advantageously  usable  also  as  a  sanitary  valve. 

25  With  the  above  embodiment,  the  rollable  mem- 
ber  20,  although  comprising  a  ball  bearing,  may 
comprise  other  roller. 

While  the  two  branch  fluid  channels  6b,  6c  are 
provided  for  the  single  main  fluid  channel  6a  ac- 

30  cording  to  the  above  embodiment,  at  least  three 
branch  fluid  channels  may  of  course  be  provided. 
In  this  case,  the  case  2  has  housed  therein  at  least 
three  spindles  9  each  having  at  its  lower  end  a  disk 
11  corresponding  to  the  disk  seat  7  provided  in 

35  each  of  the  branch  channel. 
Incidentally,  in  the  case  where  the  flow  control 

device  1  is  not  used  as  a  sanitary  valve,  the  disk 
11  of  the  spindle  is  adapted  to  be  pressed  into 
direct  contact  with  the  disk  seat  7  without  the 

40  intervening  diaphragm  5. 

Embodiment  2 

FIG.  6  shows  this  embodiment,  which  has  near- 
45  ly  the  same  construction  as  the  flow  control  device 

of  embodiment  1  but  differs  therefrom  in  that  the 
case  2  of  the  embodiment  2,  i.e.,  flow  control 
device  51  ,  comprises  a  case  body  2a  formed  as  its 
lower  portion  and  considerably  elongated  vertically. 

50  Accordingly,  cavities  3  of  large  depth  are  formed  in 
the  case  body  2a.  Unlike  the  embodiment  1,  no 
diaphragm  is  provided  above  the  disk  seat  7  at  the 
bottom  of  each  cavity  3. 

Vertically  disposed  in  each  cavity  3  is  a  spindle 
55  52  which  comprises  an  upper  spindle  member  52a 

and  a  lower  spindle  member  52b  rotatably  con- 
nected  to  the  lower  end  of  the  member  52a  and 
provided  with  a  disk  11  at  its  lower  end.  The  upper 

5 
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spindle  member  52a  has  an  annular  spring  retainer 
53  at  its  lower  end.  The  spring  retainer  53  is 
formed  in  the  bottom  side  thereof  with  a  downwar- 
dly  open  insertion  recess  54.  The  lower  spindle 
member  52b  has  a  head  55  inserted  in  the  recess 
54  and  formed  with  an  annular  groove  56.  A  hori- 
zontal  connecting  pin  57  is  partly  fitted  in  the 
groove  56  and  has  its  opposite  ends  attached  to 
the  spring  retainer  53,  whereby  the  lower  spindle 
member  52b  is  connected  to  the  upper  spindle 
member  52a  rotatably  relative  thereto. 

The  cavity  3  of  the  case  body  2a  is  internally 
provided  at  the  middle  of  its  height  with  an  annular 
stepped  portion  58,  to  which  a  ring  59  is  fitted  with 
a  gasket  60  interposed  therebetween.  A  spring 
accommodating  tube  10  having  a  top  wall  15  is 
disposed  in  the  cavity  3  above  the  ring  59.  The 
peripheral  edge  portion  of  the  ring  59  is  held  from 
above  by  the  lower  end  of  the  tube  10.  Inside  the 
tube  10,  a  coiled  spring  13  fitted  around  the  upper 
spindle  member  52a  is  provided  between  the  top 
wall  15  of  the  tube  and  the  spring  retainer  53.  The 
spring  13  biases  the  spindle  52  downward,  press- 
ing  the  disk  11  at  the  spindle  lower  end  into 
contact  with  the  disk  seat  7. 

The  lower  spindle  member  52b  has  an  annular 
projecting  portion  61  close  to  its  lower  end.  A 
bellows-shaped  seal  tube  62  fitted  around  the  lower 
spindle  member  52b  has  upper  and  lower  opposite 
ends  fixed  to  the  ring  59  and  the  projecting  portion 
61  ,  respectively. 

With  the  embodiment  2,  the  disk  1  1  is  pressed 
against  the  disk  seat  7  without  the  diaphragm  5  of 
the  embodiment  1  ,  whereas  the  seal  tube  62  cover- 
ing  the  portion  of  the  lower  spindle  member  52b 
below  the  ring  59  completely  seals  the  fluid  chan- 
nel  6.  Accordingly,  the  flow  control  device  51  of  the 
embodiment  2  is  also  advantageously  usable  as  a 
sanitary  valve. 

Embodiment  3 

FIGS.  7  to  11  shows  this  embodiment,  i.e.,  a 
flow  control  device  61.  The  case  2  has  a  lower 
portion,  i.e.,  a  case  body  2a,  internally  formed  with 
a  single  fluid  channel  6  having  right  and  left  open- 
ings.  The  case  body  2a  further  has  a  cavity  3 
communicating  with  an  intermediate  portion  of  the 
fluid  channel  6.  A  disk  seat  7  is  provided  at  the 
intermediate  portion  of  the  fluid  channel  6  at  the 
bottom  of  the  cavity  3.  The  cavity  3  has  an  opening 
peripheral  portion  which  is  internally  threaded  as  at 
14.  A  diaphragm  5  is  disposed  above  the  disk  seat 
7  in  the  bottom  of  the  cavity  3. 

A  spindle  9  is  vertically  disposed  in  the  cavity 
3  of  the  case  body  2a  and  has  a  disk  11  at  the 
lower  end  thereof.  The  disk  1  1  of  the  spindle  9  is 
opposed  to  the  disk  seat  7  from  above  the  dia- 

phragm  5.  An  annular  spring  retainer  12  is  formed 
at  the  lower  end  of  the  spindle  9. 

The  case  2  has  a  rotary  shaft  8.  The  shaft  8  is 
provided  close  to  its  lower  end  with  a  rollable 

5  member  seat  4  horizontally  extending  from  the  left 
half  portion  of  the  shaft  in  FIG.  10  toward  the 
spindle  9  and  shaped  in  a  circular-arc  form  when 
seen  from  above.  The  seat  4  has  a  rollable  mem- 
ber  lifting  protuberance  21  projecting  upward  from 

io  its  upper  surface  except  at  opposite  ends  of  the 
seat.  The  protuberance  21  is  formed  in  its  top  with 
a  recess  22  for  a  rollable  member  20  to  partially  fit 
in  and  has  slanting  guide  faces  23,  23  on  opposite 
sides  of  the  recess  22.  The  rollable  member  20, 

is  which  is  mounted  on  the  spindle  9,  is  disposed  on 
the  upper  surface  of  the  seat  4  so  as  to  be  posi- 
tioned  at  the  left  of  the  rotary  shaft  8. 

The  upper  portion  of  the  case  2  is  a  closure 
2b,  which  has  a  cavity  27  formed  in  its  bottom  side 

20  and  so  sized  as  to  accommodate  the  lower  half 
portion  of  the  rotary  shaft  8,  rollable  member  seat 
4,  upper  end  portion  of  the  spindle  9  and  rollable 
member  20  attached  thereto.  A  shaft  bore  28  com- 
municating  with  the  cavity  27  vertically  extends 

25  through  a  right  portion  of  the  closure  2b  and  has  a 
sleeve  29  fitted  therein.  The  shaft  8  has  an  upper 
portion  which  alone  projects  upward  beyond  the 
closure  2b.  The  right  side  poriton  of  the  closure  2b 
opposed  to  the  rotary  shaft  8  inside  the  bottom 

30  cavity  27  is  formed  with  a  vertical  ridge  41  having 
an  approximately  trapezoidal  cross  section  for  limit- 
ing  the  rotation  of  the  seat  4.  When  the  rollable 
member  seat  4  is  rotated  by  the  rotation  of  the 
shaft  8,  opposite  end  faces  of  the  seat  4  come  into 

35  contact  with  the  respective  front  and  rear  side 
faces  of  the  ridge  41  . 

The  case  2  comprises  the  closure  2b,  an  inter- 
mediate  case  portion  2c  and  the  case  body  2a, 
wich  are  joined  together  with  screws  34  inserted 

40  through  the  four  corners  of  these  components.  A 
short  piping  connection  pipe  36  having  a  union  nut 
35  is  attached  to  each  of  the  right  and  left  side 
walls  of  the  base  body  2a. 

While  the  fluid  channel  6  of  the  flow  control 
45  device  61  is  held  closed,  the  rollable  member  20  at 

the  upper  end  of  the  spindle  9  is  positioned  on 
either  one  of  opposite  end  portions  of  the  seat  4  of 
the  rotary  shaft  8  as  indicated  in  two-dot-and-dash 
lines  in  FIG.  11.  At  this  time,  one  end  face  of  the 

50  seat  4  is  in  contact  with  one  of  the  front  and  rear 
side  faces  of  the  limiting  ridge  41  to  restrict  the 
range  of  rotation  of  the  seat  4.  This  eliminates  the 
likelihood  of  the  rollable  member  20  falling  off  the 
seat  4. 

55  When  the  handle  30  and  the  shaft  8  connected 
thereto  are  then  rotated  clockwise  or  counterclock- 
wise  through  a  required  angle,  the  protuberance  21 
of  the  seat  4  is  moved,  causing  the  rollable  mem- 
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ber  20  on  the  seat  4  to  ascend  the  slanting  guide 
face  23  of  the  protuberance  21  and  partly  fit  into 
the  recess  22  in  the  top  of  the  protuberance  21. 
This  raises  the  spindle  9  which  is  connected  to  the 
rollable  member  20  against  the  force  of  the  spring 
13  and  holds  the  spindle  raised,  whereby  the  disk 
1  1  at  the  spindle  lower  end  is  held  away  from  the 
disk  seat  7  with  the  diaphragm  positioned  there- 
between  to  open  the  fluid  channel  6.  At  this  time,  a 
ball-shaped  stopper  38  upwardly  biased  by  a  coil- 
ed  spring  39  in  the  intermediate  case  portion  2c 
partially  fits  into  a  front  indentation  40  in  the  bottom 
side  of  the  seat  4,  locking  the  rotary  shaft  8  and 
the  handle  30  against  rotation. 

Thus  with  the  flow  control  device  61  of  the 
embodiment  3,  the  fluid  channel  6  is  closed  by  the 
elastic  force  of  the  spring  13  instead  of  tightening 
up  a  screw  conventionally  used,  so  that  no  exces- 
sive  force  will  act  on  the  disk  1  1  or  the  seal  face  of 
the  disk  seat  11.  This  greatly  diminishes  abrasion 
of  the  seal  face,  while  the  handle  30  is  unlikely  to 
become  displaced  when  closing  the  disk  owing  to 
an  indentation  of  the  seal  face  due  to  abrasion  or 
owing  to  a  manufacturing  error. 

Further  especially  with  the  embodiment  3,  the 
rollable  member  20  comprises  a  bearing  and  is 
therefore  less  susceptible  to  abrasion  and  usable 
for  a  prolonged  period.  Since  the  fluid  channel  6  is 
opened  by  turning  the  handle  30  in  a  direction  to 
compress  the  spring  13,  the  torque  required  of  the 
handle  30  is  greater  in  the  opening  direction.  This 
obviates  damage  to  the  diaphragm  5  disposed 
above  the  disk  seat  7. 

The  diaphragm  5  provided  above  the  disk  seat 
7  of  the  fluid  channel  6  within  the  case  2  com- 
pletely  seals  the  channel  6.  Accordingly,  the  flow 
control  device  61  is  advantageously  usable  also  as 
a  sanitary  valve. 

Embodiment  4 

FIG.  12  shows  this  embodiment,  which  has 
nearly  the  same  construction  as  the  flow  control 
device  61  of  the  embodiment  3  but  differs  there- 
from  in  that  this  flow  control  device  indicated  at  71 
comprises  a  case  body  2a  formed  as  its  lower 
portion  and  considerably  elongated  vertically.  Ac- 
cordingly,  a  cavity  3  of  large  depth  is  formed  in  the 
case  body  2a. 

Vertically  disposed  in  the  cavity  3  is  a  spindle 
52  which  comprises  an  upper  spindle  member  52a 
and  a  lower  spindle  member  52b  rotatably  con- 
nected  to  the  lower  end  of  the  member  52a  and 
provided  with  a  disk  11  at  its  lower  end.  The  upper 
spindle  member  52a  has  an  annular  spring  retainer 
53  at  its  lower  end.  The  spring  retainer  53  is 
formed  in  the  bottom  side  thereof  with  a  downwar- 
dly  open  insertion  recess  54.  The  lower  spindle 

member  52b  has  a  head  55  inserted  in  the  recess 
54  and  formed  with  an  annular  groove  56.  A  hori- 
zontal  connecting  pin  57  is  partly  fitted  in  the 
groove  56  and  has  its  opposite  ends  attached  to 

5  the  spring  retainer  53,  whereby  the  lower  spindle 
member  52b  is  connected  to  the  upper  spindle 
member  52a  rotatably  relative  thereto. 

The  cavity  3  of  the  case  body  2a  is  internally 
provided  at  the  middle  of  its  height  with  an  annular 

io  stepped  portion  58,  to  which  a  ring  59  is  fitted  with 
a  gasket  60  interposed  therebetween.  A  spring 
accommodating  tube  10  having  a  top  wall  15  is 
disposed  in  the  cavity  3  above  the  ring  59.  The 
peripheral  edge  portion  of  the  ring  59  is  held  from 

is  above  by  the  lower  end  of  the  tube  10.  Inside  the 
tube  10,  a  coiled  spring  13  fitted  around  the  upper 
spindle  member  52a  is  provided  between  the  top 
wall  15  of  the  tube  and  the  spring  retainer  53.  The 
spring  13  biases  the  spindle  52  downward,  press- 

20  ing  the  disk  11  at  the  spindle  lower  end  into 
contact  with  the  disk  seat  7. 

The  lower  spindle  member  52b  has  an  annular 
projecting  portion  63  close  to  its  lower  end.  A 
bellows-shaped  seal  tube  62  fitted  around  the  lower 

25  spindle  member  52b  has  upper  and  lower  opposite 
ends  fixed  to  the  ring  59  and  the  projecting  portion 
63,  respectively. 

With  the  embodiment  4,  the  seal  tube  62  cov- 
ering  the  portion  of  the  lower  spindle  member  52b 

30  below  the  ring  59  completely  seals  the  fluid  chan- 
nel  6.  Accordingly,  the  flow  control  device  71  of  the 
embodiment  4  is  also  advantageously  usable  as  a 
sanitary  valve. 

35  Embodiment  5 

FIGS.  13  to  16  show  this  embodiment,  i.e.,  a 
flow  control  device  81  ,  which  has  nearly  the  same 
construction  as  the  flow  control  device  61  of  the 

40  embodiment  3,  i.e.,  the  device  61,  except  that  the 
case  2  is  generally  D-shaped  when  seen  from 
above  and  has  the  front  and  rear  corners  of  its  right 
portion  greatly  chamfered  to  a  circular-arc  form. 
The  device  81  has  a  rotary  shaft  8  which  is  so 

45  short  as  to  be  accommodated  in  a  bottom  cavity  27 
formed  in  a  closure  2b  at  the  upper  portion  of  the 
case  2.  At  the  right  of  the  bottom  cavity  27  of  the 
closure  2b,  a  sleeve  72  having  a  bottom  is  dis- 
posed  as  turned  upside  down.  The  rotary  shaft  8 

50  has  an  upper  end  portion  8b  inserted  in  the  sleeve 
72.  The  closure  2b  has  a  right  side  wall  having  a 
window  73  formed  in  a  lower  portion  of  the  wall 
and  communicating  with  the  cavity  27. 

The  rotary  shaft  8  is  formed  at  an  intermediate 
55  portion  of  its  length  with  a  rollable  member  seat  4 

horizontally  extending  radially  outward  from  the  left 
half  portion  of  the  shaft  and  with  a  lever  handle  74 
projecting  outward  toward  the  right  from  the  right 
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portion  of  the  shaft  through  the  window  73.  The 
lever  handle  74  comprises  a  rodlike  lever  portion 
75,  and  a  handle  portion  77  in  the  form  of  a 
horizontal  cylinder  and  fastened  to  the  outer  end  of 
the  lever  portion  75  with  a  bolt  76. 

When  the  fluid  channel  6  of  the  flow  control 
device  71  is  held  closed,  the  rollable  member  20  at 
the  upper  end  of  the  spindle  9  is  positioned  on  one 
of  flat  portions  of  the  rollable  member  seat  4  of  the 
rotary  shaft  8  at  opposite  sides  of  the  protuberance 
21  .  At  this  time,  the  lever  handle  74  is  in  one  of  the 
two  positions  indicated  in  two-dot-and-dash  lines  in 
FIG.  15,  with  its  lever  portion  75  bearing  against 
one  of  the  front  and  rear  side  faces  of  the  window 
73  to  restrict  the  range  of  rotation  of  the  seat  4. 
This  obviates  the  likelihood  of  the  rollable  member 
20  falling  off  the  upper  surface  of  the  seat  4. 

When  the  lever  handle  74  in  this  state  is  rotat- 
ed  to  a  position  where  the  lever  portion  75  is 
parallel  to  the  front  and  rear  side  walls  of  the  case 
2  as  indicated  in  solid  lines  in  FIGS.  15  and  16,  the 
protuberance  21  of  the  seat  4  is  moved,  causing 
the  rollable  member  20  on  the  seat  4  to  ascend  the 
slanting  guide  face  23  of  the  protuberance  20  and 
partially  fit  into  the  recess  22  in  the  top  thereof. 
Consequently,  the  spindle  9  connected  to  the  rol- 
lable  member  20  is  lifted  against  the  force  of  the 
spring  13  and  held  lifted,  and  the  disk  11  at  the 
spindle  lower  end  is  held  away  from  the  disk  seat  7 
with  the  diaphragm  5  positioned  therebetween  to 
open  the  fluid  channel  6  having  the  seat  7. 

Especially  with  the  embodiment  5,  the  fluid 
channel  6  is  opened  or  closed  by  rotating  the 
rotary  shaft  8  with  the  lever  handle  74  integral  with 
the  shaft  8,  so  that  the  device  has  the  advantage  of 
being  easy  to  manipulate  with  the  handle. 

Embodiment  6 

FIG.  17  shows  this  embodiment,  which,  as  in 
the  case  of  the  device  81  of  the  embodiment  5,  the 
rotary  shaft  8  housed  in  the  case  2  has  a  lever 
handle  74.  However,  the  embodiment  6,  i.e.,  flow 
control  device  91  ,  differs  from  the  embodiment  3  in 
that  the  lower  portion  of  the  case  2,  namely,  the 
case  body  2a,  is  considerably  elongated  vertically. 
Accordingly,  a  cavity  3  of  large  depth  is  formed  in 
the  case  body  2a. 

Vertically  disposed  in  the  cavity  3  is  a  spindle 
52  which  comprises  an  upper  spindle  member  52a 
and  a  lower  spindle  member  52b  rotatably  con- 
nected  to  the  lower  end  of  the  member  52a  and 
provided  with  a  disk  11  at  its  lower  end.  The  upper 
spindle  member  52a  has  an  annular  spring  retainer 
53  at  its  lower  end.  The  spring  retainer  53  is 
formed  in  the  bottom  side  thereof  with  a  downwar- 
dly  open  insertion  recess  54.  The  lower  spindle 
member  52b  has  a  head  55  inserted  in  the  recess 

54  and  formed  with  an  annular  groove  56.  A  hori- 
zontal  connecting  pin  57  is  partly  fitted  in  the 
groove  56  and  has  its  opposite  ends  attached  to 
the  spring  retainer  53,  whereby  the  lower  spindle 

5  member  52b  is  connected  to  the  upper  spindle 
member  52a  rotatably  relative  thereto. 

The  cavity  3  of  the  case  body  2a  is  internally 
provided  at  the  middle  of  its  height  with  an  annular 
stepped  portion  58,  to  which  a  ring  59  is  fitted  with 

io  a  gasket  60  interposed  therebetween.  A  spring 
accommodating  tube  10  having  a  top  wall  15  is 
disposed  in  the  cavity  3  above  the  ring  59.  The 
peripheral  edge  portion  of  the  ring  59  is  held  from 
above  by  the  lower  end  of  the  tube  10.  Inside  the 

is  tube  10,  a  coiled  spring  13  fitted  around  the  upper 
spindle  member  52a  is  provided  between  the  top 
wall  15  of  the  tube  and  the  spring  retainer  53.  The 
spring  13  biases  the  spindle  52  downward,  press- 
ing  the  disk  11  at  the  spindle  lower  end  into 

20  contact  with  the  disk  seat  7. 
The  lower  spindle  member  52b  has  an  annular 

projecting  portion  63  close  to  its  lower  end.  A 
bellows-shaped  seal  tube  62  fitted  around  the  lower 
member  52b  has  upper  and  lower  ends  fixed  to  the 

25  ring  59  and  the  projecting  portion  63,  respectively. 

Claims 

1.  A  flow  control  device  comprising  a  case 
30  formed  in  a  lower  portion  thereof  with  a  plural- 

ity  of  branch  fluid  channels  for  a  single  main 
fluid  channel  and  a  disk  seat  at  an  intermediate 
portion  of  each  of  the  branch  fluid  channels,  a 
plurality  of  spindles  housed  in  the  case  and 

35  each  having  at  a  lower  end  thereof  a  disk 
corresponding  to  the  disk  seat,  each  of  the 
spindles  being  biased  by  a  spring  to  press  the 
disk  against  the  disk  seat,  a  rollable  member 
attached  to  an  upper  end  portion  of  each  of  the 

40  spindles  for  lifting  and  lowering  the  spindle, 
and  a  rotary  shaft  having  a  handle  and  moun- 
ted  on  the  case,  the  rotary  shaft  being  pro- 
vided  with  an  annular  seat  for  the  rollable 
member,  a  rollable  member  lifting  protuber- 

45  ance  projecting  upward  from  an  upper  surface 
of  the  annular  seat  at  a  side  portion  thereof, 
the  protuberance  being  formed  in  its  top  with  a 
recess  for  the  rollable  member  to  partially  fit  in 
and  having  a  slanting  guide  face  on  each  of 

50  opposite  sides  of  the  recess,  the  rollable  mem- 
ber  being  disposed  on  the  upper  surface  of  the 
annular  seat,  the  protuberance  of  the  annular 
seat  being  movable  by  rotating  the  rotary  shaft 
to  lift  desired  one  of  the  rollable  members  on 

55  the  annular  seat  by  the  protuberance  and  to 
partially  fit  the  lifted  rollable  member  into  the 
top  recess  of  the  protuberance,  whereby  the 
spindle  is  lifted  to  hold  the  disk  away  from  the 

8 
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corresponding  disk  seat  and  to  permit  the 
branch  fluid  channel  having  the  corresponding 
disk  seat  to  communicate  with  the  main  fluid 
channel. 

5 
A  flow  control  device  as  defined  in  claim  1 
wherein  a  diaphragm  is  interposed  between 
the  disk  at  the  lower  end  of  each  spindle  and 
the  disk  seat,  and  the  spindle  has  a  coiled 
spring  fitted  therearound  and  biasing  the  disk  10 
at  the  spindle  lower  end  against  the  disk  seat 
with  the  diaphragm  positioned  there-between. 

A  flow  control  device  as  defined  in  claim  1 
wherein  each  spindle  housed  in  the  case  com-  is 
prises  an  upper  spindle  member  and  a  lower 
spindle  member  rotatably  connected  to  a  lower 
end  thereof  and  provided  with  the  disk  at  its 
lower  end,  the  upper  spindle  member  being 
biased  downward  by  a  coiled  spring  fitted  20 
therearound,  the  lower  spindle  member  having 
a  bellows-shaped  seal  tube  fitted  therearound, 
the  seal  tube  having  upper  and  lower  opposite 
ends  fixed  respectively  to  a  ring  and  an  an- 
nular  projecting  portion,  the  ring  fixedly  resting  25 
on  an  annular  stepped  portion  formed  inside 
the  case  and  positioned  below  the  upper  spin- 
dle  member,  the  annular  projecting  portion  be- 
ing  formed  on  the  lower  spindle  member  close 
to  its  lower  end.  30 

A  flow  control  device  comprising  a  case 
formed  in  a  lower  portion  thereof  with  a  fluid 
channel  and  a  disk  seat  at  an  intermediate 
portion  of  the  fluid  channel,  a  spindle  housed  35 
in  the  case  and  having  at  a  lower  end  thereof  a 
disk  corresponding  to  the  disk  seat,  the  spindle 
being  biased  by  a  spring  to  press  the  disk 
against  the  disk  seat,  a  rollable  member  at- 
tached  to  an  upper  end  portion  of  the  spindle  40 
for  lifting  and  lowering  the  spindle,  and  a  rotary 
shaft  having  a  handle  and  mounted  on  the 
case,  the  rotary  shaft  being  provided  with  a 
rollable  member  seat  shaped  in  a  circular-arc 
form  when  seen  from  above,  a  rollable  mem-  45 
ber  lifting  protuberance  projecting  upward  from 
an  upper  surface  of  the  rollable  member  seat, 
the  protuberance  being  formed  in  its  top  with  a 
recess  for  the  rollable  member  to  partially  fit  in 
and  having  a  slanting  guide  face  on  each  of  so 
opposite  sides  of  the  recess,  the  rollable  mem- 
ber  being  disposed  on  the  upper  surface  of  the 
rollable  member  seat,  the  protuberance  of  the 
rollable  member  seat  being  movable  by  rotat- 
ing  the  rotary  shaft  to  lift  the  rollable  member  55 
on  the  rollable  member  seat  by  the  protuber- 
ance  and  to  partially  fit  the  rollable  member 
into  the  top  recess  of  the  protuberance,  where- 

by  the  spindle  is  lifted  to  hold  the  disk  away 
from  the  disk  seat. 

5.  A  flow  control  device  as  defined  in  claim  4 
wherein  a  diaphragm  is  interposed  between 
the  disk  at  the  lower  end  of  the  spindle  and  the 
disk  seat,  and  the  spindle  has  a  coiled  spring 
fitted  therearound  and  biasing  the  disk  at  the 
spindle  lower  end  against  the  disk  seat  with 
the  diaphragm  positioned  there-between. 

6.  A  flow  control  device  as  defined  in  claim  4 
wherein  the  spindle  housed  in  the  case  com- 
prises  an  upper  spindle  member  and  a  lower 
spindle  member  rotatably  connected  to  a  lower 
end  thereof  and  provided  with  the  disk  at  its 
lower  end,  the  upper  spindle  member  being 
biased  downward  by  a  coiled  spring  fitted 
therearound,  the  lower  spindle  member  having 
a  bellows-shaped  seal  tube  fitted  therearound, 
the  seal  tube  having  upper  and  lower  opposite 
ends  fixed  respectively  to  a  ring  and  an  an- 
nular  projecting  portion,  the  ring  fixedly  resting 
on  an  annular  stepped  portion  formed  inside 
the  case  and  positioned  below  the  upper  spin- 
dle  member,  the  annular  projecting  portion  be- 
ing  formed  on  the  lower  spindle  member  close 
to  its  lower  end. 

7.  A  flow  control  device  as  defined  in  claim  4 
wherein  the  rotary  shaft  is  housed  in  the  case, 
and  the  handle  is  a  lever  handle  attached  to 
one  side  of  an  intermediate  portion  of  length  of 
the  rotary  shaft,  the  case  being  formed  in  a 
side  portion  thereof  with  a  window  for  inserting 
the  lever  handle  therethrough,  the  lever  handle 
having  an  outer  end  portion  projecting  outward 
through  the  window,  the  rollable  member  seat 
extending  from  the  other  side  the  intermediate 
portion  of  length  of  the  rotary  shaft  toward  the 
spindle. 
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