
J  
E u r o p a , s c h e s P _   MM  M  II  M  M  Ml  I  Mill  M  M  M  Ml 
European  Patent  Office 

-   ̂  ̂ *  ©  Publication  number:  0  4 8 4   91  5  B 1  
Office  europeen  des  brevets 

E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  12.04.95  ©  Int.  CI.6:  F1  6K  1 /44  

©  Application  number:  91118926.4 

@  Date  of  filing:  06.11.91 

©  Three-way  valve. 

00 

00 

®  Priority:  08.11.90  JP  303410/90 
29.10.91  JP  309993/91 

@  Date  of  publication  of  application: 
13.05.92  Bulletin  92/20 

©  Publication  of  the  grant  of  the  patent: 
12.04.95  Bulletin  95/15 

©  Designated  Contracting  States: 
DE  FR  GB 

©  References  cited: 
EP-A-  0  174  384 
FR-A-  2  459  416 

©  Proprietor:  T.H.I.  SYSTEM  CORPORATION 
33-5-211,  Jinguhmae  2-chome 
Shibuya-ku, 
Tokyo  (JP) 

@  Inventor:  Tsukazaki,  Hideo,  c/o  THI  System 
Corporation 
33-5-211,  Jinguhmae  2-chome 
Sinbuya-ku, 
Tokyo  (JP) 

©  Representative:  Goddar,  Heinz  J.,  Dr.  et  al 
FORRESTER  &  BOEHMERT 
Franz-Joseph-Strasse  38 
D-80801  Munchen  (DE) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person ®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  484  915  B1 2 

Description 

Background  of  the  Invention 

Field  of  the  Invention 

The  present  invention  relates  to  three-way 
valves  useful  for  semiconductor  production  equip- 
ment,  food  processing  machines,  etc.  which  must 
be  very  clean. 

Description  of  the  Prior  Art 

It  is  frequent  to  clean  the  piping  of  semicon- 
ductor  production  equipment,  biotechnological  and 
food  processing  machines,  etc.  with  an  inert  gas, 
such  as  a  nitrogen  gas,  water,  or  steam,  in  order  to 
assure  the  clean  piping. 
Until  now,  valves  according  to  EP-A-0  174  384  and 
FR-A-2  459  416  are  used.  They  can  only  act  as 
two-way  valves. 

Fig.  8  shows  a  conventional  piping  in  which 
two  two-way  valves  15a  and  16a  are  installed  in  the 
downstream  portions  of  a  pipe  15  for  semiconduc- 
tor  production  equipment,  for  example,  and  a  pipe 
16  for  carrying  a  cleaning  fluid  to  the  pipe  15.  A 
primary  fluid  and  a  cleaning  fluid  enter  at  inlets 
15A  and  16A,  respectively,  and  exit  from  an  outlet 
17A  as  indicated  by  solid  arrows. 

However,  in  the  above  arrangement  there  is  a 
residence  space  S  between  the  two-way  valve  15a 
and  a  connection  fitting  17,  making  it  difficult  to 
clean  the  area.  The  same  is  true  in  cleaning  the 
upstream  portions  of  the  pipes  as  indicated  by 
broken  arrows.  Thus,  it  is  necessary  to  install  the 
two-way  valves  15a  and  16a  as  close  as  possible. 

In  Figs.  9  and  10,  in  order  to  minimize  the 
residence  space,  it  has  been  proposed  that  two 
two-way  valves  18A  and  18B  are  integrated  to 
eliminate  the  connection  fitting.  A  primary  fluid  and 
a  cleaning  fluid  enter  at  inlets  19  and  20  and  exit 
from  an  outlet  21  . 

However,  there  is  still  a  residence  space  al- 
though  it  is  reduced.  The  cleaning  time  of  this 
arrangement  is  much  shorter  than  that  of  Fig.  8, 
but  there  is  room  to  be  improved. 

In  order  to  solve  such  problems,  the  use  of 
three-way  valves  has  been  proposed  such  as  a  ball 
valve  of  Fig.  11  and  a  slide  valve  of  Fig.  12.  There 
seem  no  residence  spaces  in  these  valves.  How- 
ever,  it  is  necessary  to  provide  some  gaps  between 
sliding  parts  22  and  23  and  opposed  walls  24  and 
25,  resulting  in  the  creation  of  residence  spaces. 
The  volume  of  these  spaces  is  much  smaller  than 
that  of  the  case  where  two-way  valves  are  used 
but,  upon  cleaning,  there  can  be  backflows  of  a 
fluid  remaining  in  the  gap,  thus  presenting  a  se- 
rious  problem. 

Summary  of  the  Invention 

Accordingly,  it  is  an  object  of  the  invention  to 
provide  a  three-way  valve  capable  of  reducing  the 

5  cleaning  time  and  improving  the  cleanness. 
According  to  the  invention  there  is  provided  a 

three-way  valve  which  includes  a  cylindrical  auxil- 
iary  valve  shaft;  a  main  valve  shaft  provided  within 
the  cylindrical  shaft;  an  annular  auxiliary  valve  plug 

io  provided  on  a  tip  of  the  auxiliary  valve  shaft;  a 
main  valve  plug  provided  on  a  tip  of  the  main  valve 
shaft;  a  driving  source  for  driving  said  main  valve 
shaft  and  said  auxiliary  valve  shaft;  a  valve  body;  a 
first  port  formed  in  the  valve  body  in  a  direction  of 

75  traveling  of  the  main  valve  shaft;  a  main  valve  seat 
formed  around  the  first  port  for  receiving  the  main 
valve  plug,  the  main  valve  seat  and  the  main  valve 
plug  constituting  a  main  valve;  an  annular  auxiliary 
valve  seat  for  receiving  the  auxiliary  valve  plug,  the 

20  auxiliary  valve  seat  and  the  auxiliary  valve  plug 
constituting  an  auxiliary  valve;  a  common  passage 
formed  between  a  contact  area  of  the  main  valve 
plug  with  the  main  valve  seat  and  a  contact  area  of 
the  auxiliary  valve  plug  with  the  auxiliary  seat;  a 

25  second  port  formed  in  the  valve  body  for  commu- 
nicating  with  the  first  port  via  the  common  passage; 
an  outer  passage  formed  outside  and  adjacent  the 
auxiliary  valve  seat;  and  a  third  port  formed  in  the 
valve  body  for  communicating  with  said  second 

30  port  via  said  outer  passage,  said  auxiliary  valve  and 
said  common  passage. 

The  above  and  other  objects,  features,  and 
advantages  of  the  invention  will  become  more  ap- 
parent  from  the  following  description  when  taken  in 

35  conjunction  with  the  accompanying  drawings. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  sectional  view  of  a  three-way  valve 
40  according  to  an  embodiment  of  the  invention; 

Fig.  2  is  a  plan  view  of  a  valve  seat  of  the  three- 
way  valve; 
Fig.  3  is  a  perspective  view  of  a  valve  body  of 
the  three-way  valve; 

45  Fig.  4  is  a  sectional  view  of  a  three-way  valve 
according  to  another  embodiment  of  the  inven- 
tion; 
Fig.  5  is  a  sectional  view  of  a  three-way  valve 
according  to  still  another  embodiment  of  the 

50  invention; 
Fig.  6  is  a  sectional  view  of  a  three-way  valve 
according  to  yet  another  embodiment  of  the 
invention; 
Fig.  7  is  a  sectional  view  of  a  three-way  valve 

55  according  to  still  another  embodiment  of  the 
invention; 
Fig.  8  is  a  side  view  of  a  conventional  piping  in 
which  two  two-way  valves  are  installed; 
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Fig.  9  is  a  side  view  of  a  conventional  integrated 
two-way  valves; 
Fig.  10  is  a  schematic  diagram  of  the  integrated 
two-way  valves; 
Fig.  11  is  a  sectional  view  of  a  conventional 
three-way  ball  valve;  and 
Fig.  12  is  a  sectional  view  of  a  conventional 
three-way  slide  valve. 

Description  of  the  Preferred  Embodiment 

In  Figs.  1-3,  annular  main  and  auxiliary  valve 
seats  1  and  2,  and  a  primary  fluid  inlet  3,  an  outlet 
4,  and  a  cleaning  fluid  inlet  5  are  formed  in  a  valve 
body  6.  A  circular  main  valve  plug  9  and  an  an- 
nular  auxiliary  valve  plug  10  are  joined  with  circular 
and  annular  thrust  shafts  11  and  12,  respectively, 
via  a  sealing  diaphragm  8  which  is  made  from  an 
elastic  or  metal  film.  The  diaphragm  8  is  placed 
between  the  valve  body  6  and  a  bonnet  7  to  make 
a  fluid-tight  seal.  The  upper  ends  of  the  thrust 
shafts  11  and  12  are  connected  to  thrust  sources 
such  as  thread  manual  handles  or  hydraulic  cyl- 
inders  (not  shown)  to  move  the  main  and  auxiliary 
valve  plugs  9  and  10.  The  main  valve  plug  9  and 
the  main  valve  seat  1  constitute  a  main  valve  1A 
and  the  auxiliary  valve  plug  10  and  the  valve  seat  2 
constitute  an  auxiliary  valve  2A. 

More  specifically,  the  inlet  3  for  a  primary  fluid 
is  formed  in  the  valve  body  6,  and  the  primary 
valve  seat  1  is  raised  around  the  inlet  3.  The 
auxiliary  valve  seat  2  is  raised  concentrically  with 
the  main  valve  seat  1.  An  annular  space  or  com- 
mon  passage  13  is  defined  between  a  contact  area 
1a  of  the  main  valve  plug  9  with  the  main  valve 
seat  1  and  a  contact  area  2a  of  the  auxiliary  valve 
plug  10  with  the  auxiliary  valve  seat  2.  The  first  and 
second  thrust  shafts  11  and  12  are  provided  above 
the  main  and  auxiliary  valve  seats  1  and  2,  respec- 
tively.  The  main  and  auxiliary  valve  plugs  9  and  10 
are  provided  on  the  tips  of  the  thrust  shafts  1  1  and 
12  via  the  diaphragm  8.  Another  annular  space  or 
passage  14  is  formed  outside  the  auxiliary  valve 
seat  2.  The  cleaning  fluid  inlet  5  is  formed  in  the 
annular  space  14  while  the  fluid  outlet  4  is  formed 
on  the  annular  space  13. 

In  operation,  normally,  the  auxiliary  valve  plug 
10  is  urged  against  the  auxiliary  valve  seat  2  under 
the  thrust  to  close  the  auxiliary  valve  2A  so  that  by 
opening  the  main  valve  1  A  it  is  possible  to  direct  a 
primary  fluid  from  the  inlet  3  to  the  outlet  4  via  the 
main  valve  1A  and  the  annular  space  13.  Under 
this  condition,  the  main  valve  1A  functions  as  a 
two-way  valve  to  control  the  flow  of  a  primary  fluid. 

To  perform  cleaning,  the  main  valve  1A  is 
closed  while  the  auxiliary  valve  2A  is  opened  so 
that  a  cleaning  fluid  flows  from  the  inlet  5  to  the 
outlet  4  via  the  annular  space  14,  the  auxiliary 

valve  2A,  and  the  annular  space  13  to  clean  the 
inside  of  the  three-way  valve,  such  as  the  annular 
space  13  and  outlet  4,  and  the  piping  on  the 
secondary  side. 

5  Also,  it  is  possible  to  clean  the  piping  on  the 
primary  side  by  taking  the  outlet  4,  and  the  inlets  3 
and  5  as  an  inlet,  an  outlet,  and  an  inlet  for  a 
cleaning  fluid,  respectively. 

In  the  above  arrangement,  the  annular  space 
io  13  serves  as  a  passage  for  both  primary  and 

cleaning  fluids,  thereby  eliminating  any  residence 
space,  thus  resulting  in  the  reduced  cleaning  time 
and  the  increased  cleanness  level.  Also,  it  is  possi- 
ble  to  reduce  the  valve  volume,  resulting  in  the 

is  reduced  installation  area. 
By  interlocking  the  thrust  sources  for  the  two 

thrust  shafts  11  and  12  to  always  close  the  main 
valve  1A  when  the  auxiliary  valve  2A  is  opened  it  is 
possible  to  prevent  the  primary  fluid  from  mixing 

20  with  the  cleaning  fluid  by  accident. 
It  is  possible  to  automate  the  operation  of  the 

auxiliary  valve  2A  by  installing  a  compression 
spring  on  the  auxiliary  valve  thrust  shaft  12  to  open 
the  auxiliary  valve  2A  if  the  pressure  of  a  cleaning 

25  fluid  on  the  diaphragm  8  outside  the  auxiliary  valve 
2A  exceeds  the  spring  force. 

In  Fig.  4,  main  and  auxiliary  valve  seats  1X  and 
2X  are  made  from  a  elastic  material  so  as  to 
increase  the  fluid-tight  properties.  Alternatively,  the 

30  tips  of  the  thrust  shafts  11  and  12  may  be  formed 
as  valve  plugs,  providing  a  double  piston  valve 
structure. 

In  Fig.  5,  ports  4  and  5  are  formed  in  the  valve 
body  6  to  extend  in  a  direction  perpendicular  to  the 

35  port  3.  The  bottoms  of  the  annular  spaces  13  and 
14  are  obliquely  formed  to  connect  to  the  ports  4 
and  5,  respectively. 

In  Fig.  6,  the  port  4  is  formed  in  a  direction 
perpendicular  to  the  port  3  to  connect  to  the  port  3 

40  via  the  main  valve  1B  and  the  common  passage 
13B.  The  port  5  is  formed  in  a  direction  per- 
pendicular  to  the  port  3  to  connect  to  an  annular 
groove  14  outside  the  auxiliary  valve  seat  2Y  and 
to  the  port  4  via  the  auxiliary  valve  2B  and  the 

45  common  passage  13B. 
In  Fig.  7,  the  port  3  is  provided  with  a  tapered 

surface  1s  to  form  a  main  valve  seat  1Y.  The 
diaphragm  8  functions  as  an  auxiliary  valve  plug, 
and  the  main  valve  plug  9A  is  provided  below  the 

50  diaphragm  8.  Alternatively,  the  annular  space  14 
may  be  any  outer  passage  which  communicates 
with  the  port  5. 

In  the  arrangements  of  Figs.  5-7,  the  common 
passages  13,  13B  are  formed  between  the  contact 

55  area  of  the  main  valve  plug  with  the  main  valve 
seat  and  a  contact  area  of  the  auxiliary  valve  plug 
with  the  auxiliary  valve  seat  so  that  there  are  no 
residence  spaces.  The  upper  thrust  sources  may 
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be  connected  to  alternately  open  and  close  the 
main  and  auxiliary  valves  1A  and  2A,  making  the 
switching  operation  of  a  single  stage. 

As  has  been  described  above,  according  to  the 
invention,  the  common  passage  is  formed  between 
the  contact  area  of  the  main  valve  plug  with  the 
main  valve  seat  and  the  contact  area  of  the  auxil- 
iary  valve  plug  with  the  auxiliary  seat  so  that  there 
are  no  residence  spaces,  resulting  in  the  reduced 
cleaning  time  and  the  increased  cleanness  level. 

To  test  the  operation  of  the  three-way  valve 
according  to  the  invention,  a  test  sample  A  which 
consists  of  a  clear  resin  pipe  provided  with  two 
two-way  valves  and  a  test  sample  B  consisting  of  a 
three-way  valve  having  a  clear  resin  body  were 
prepared.  These  test  samples  were  filled  with  red 
ink.  When  one  valve  of  the  test  sample  A  was 
opened,  with  the  other  valve  closed,  to  conduct 
running  water,  the  red  ink  stayed  for  a  long  time  in 
the  test  sample  A  between  the  piping  fitting  and 
the  closed  valve,  whereas  when  the  auxiliary  valve 
of  the  test  sample  B  was  opened,  with  the  main 
valve  closed,  to  conduct  running  water,  the  red  ink 
quickly  flowed  out  of  the  secondary  piping  includ- 
ing  the  common  passages  13,  13B  in  the  test 
sample  B. 

Claims 

1.  A  three-way  valve  comprising: 
a  cylindrical  auxiliary  valve  shaft  (12); 
a  main  valve  shaft  (11)  provided  within 

said  cylindrical  shaft  (12); 
an  annular  auxiliary  valve  plug  (10)  pro- 

vided  on  a  tip  of  said  auxiliary  valve  shaft  (12); 
a  main  valve  plug  (9)  provided  on  a  tip  of 

said  main  valve  shaft  (11); 
a  driving  source  for  driving  said  main  valve 

shaft  (11)  and  said  auxiliary  valve  shaft  (12); 
a  valve  body  (6); 
a  first  port  (3)  formed  in  said  valve  body 

(6)  in  a  direction  of  travelling  of  said  main 
valve  shaft  (11); 

a  main  valve  seat  (1)  formed  around  said 
first  port  (3)  for  receiving  said  main  valve  plug 
(10),  said  main  valve  seat  (1)  and  said  main 
valve  plug  (9)  constituting  a  main  valve  (A); 

an  annular  auxiliary  valve  seat  (2)  for  re- 
ceiving  said  auxiliary  valve  plug  (10),  said  aux- 
iliary  valve  seat  (2)  and  the  auxiliary  valve  plug 
(10)  constituting  an  auxiliary  valve  (2A); 

a  common  passage  (13)  formed  between  a 
contact  area  of  said  main  valve  plug  (9)  with 
said  main  valve  seat  (1)  and  a  contact  area  of 
said  auxiliary  valve  plug  (10)  with  said  auxiliary 
seat  (2); 

a  second  port  (4)  formed  in  said  valve 
body  (6)  for  communicating  with  said  first  port 

(3)  via  said  common  passage  (13); 
an  outer  passage  (14)  formed  outside  and 

adjacent  said  auxiliary  valve  seat  (2);  and 
a  third  port  (5)  formed  in  said  valve  body 

5  (6)  for  communicating  with  said  second  port  (4) 
via  said  outer  passage  (14),  said  auxiliary  valve 
(2A)  and  said  common  passage  (13). 

2.  The  three-way  valve  of  claim  1,  which  further 
io  comprises  a  sealing  member  (8)  of  an  elastic 

or  metallic  film  which  is  placed  between  said 
main  (9)  and  auxiliary  valve  plugs  (10)  and  said 
main  (1)  and  auxiliary  valve  seats  (2)  for  cover- 
ing  said  passages  (13,  14). 

15 
3.  The  three-way  valve  of  claim  2,  wherein  at 

least  one  of  the  plugs  (9,  10)  consists  of  a 
portion  of  the  sealing  member  (8). 

20  4.  The  three-way  valve  of  claim  1,  wherein  said 
common  passage  (13)  is  composed  of  a  first 
annular  groove  formed  along  said  main  valve 
seat  (1)  which  is  raised  around  said  first  port 
(3). 

25 
5.  The  three-way  valve  of  claim  4,  wherein  said 

outer  passage  (14)  is  composed  of  a  second 
annular  groove  formed  around  said  auxiliary 
valve  seat  (2)  which  raised  around  said  first 

30  annular  groove  (13). 

6.  The  three-way  valve  of  claim  5,  wherein  said 
main  and  auxiliary  valve  seats  (1,  2)  have  the 
same  height. 

35 
7.  The  three-way  valve  of  claim  1,  wherein  said 

main  and  auxiliary  valve  seats  (1  ,  2)  are  made 
from  an  elastic  material. 

40  8.  The  three-way  valve  of  claim  1,  wherein  said 
second  (4)  and  third  ports  (5)  extend  in  a 
direction  perpendicular  to  said  first  port  (3), 
with  said  outer  passage  (14)  and  said  common 
passage  (13)  having  a  bottom  obliquely  formed 

45  toward  said  third  and  second  ports  (5,  4),  re- 
spectively. 

9.  The  three-way  valve  of  claim  1,  wherein  said 
man  valve  is  placed  below  said  auxiliary  valve. 

50 
10.  The  three-way  valve  of  claim  1,  wherein  said 

main  valve  seat  (1)  has  a  tapered  surface 
formed  on  said  first  port  (3). 

55  Patentanspruche 

1.  Ein  Dreiwegeventil,  das  aufweist: 
eine  zylindrische  Hilfsventilstange  (12); 
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eine  Hauptventilstange  (11),  die  in  der  zy- 
lindrischen  Stange  (12)  vorgesehen  ist; 

einen  ringformigen  Hilfsventilzapfen  (10), 
der  auf  einer  Spitze  der  Hilfsventilstange  (12) 
vorgesehen  ist; 

einen  Hauptventilzapfen  (9),  der  auf  einer 
Spitze  der  Hauptventilstange  (11)  vorgesehen 
ist; 

eine  Antriebsquelle  zum  Antreiben  der 
Hauptventilstange  (11)  und  der  Hilfsventilstan- 
ge  (12); 
einen  Ventilkorper  (6); 

einen  ersten  AnschluB  (3),  der  in  dem  Ven- 
tilkorper  (6)  in  der  Bewegungsrichtung  der 
Hauptventilstange  (11)  ausgebildet  ist; 

einen  Hauptventilsitz  (1),  der  urn  den  er- 
sten  AnschluB  (3)  gebildet  ist,  urn  den  Haupt- 
ventilszapfen  (10)  aufzunehmen,  wobei  der 
Hauptventilsitz  (1)  und  der  Hauptventilzapfen 
(9)  ein  Hauptventil  (A)  bilden; 

einen  ringformigen  Hilfsventilsitz  (2)  zum 
Aufnehmen  des  Hilfsventilzapfens  (10),  wobei 
der  Hilfsventilsitz  (2)  und  der  Hilfsventilzapfen 
(10)  ein  Hilfsventil  (2A)  bilden; 

eine  gemeinsame  Passage  (13),  die  zwi- 
schen  einem  Kontaktbereich  des  Hauptventil- 
zapfens  (9)  mit  dem  Hauptventilsitz  (1)  und 
einem  Kontaktbereich  des  Hilfsventilzapfens 
(10)  mit  dem  Hilfsventilsitz  (2)  gebildet  ist; 

einen  zweiten  AnschluB  (4),  der  in  dem 
Ventilkorper  (6)  zum  Kommunizieren  mit  dem 
ersten  AnschluB  (3)  uber  die  gemeinsame  Pas- 
sage  (13)  ausgebildet  ist; 

eine  auBere  Passage  (14),  die  auBerhalb 
und  benachbart  dem  Hilfsventilsitz  (2)  ausge- 
bildet  ist;  und 

einen  dritten  AnschluB  (5),  der  in  dem 
Ventilkorper  (6)  zum  Kommunizieren  mit  dem 
Zweiten  AnschluB  (4)  uber  die  auBere  Passage 
(14),  das  Hilfsventil  (2A)  und  die  gemeinsame 
Passage  (13)  ausgebildet  ist. 

2.  Das  Dreiwegeventil  nach  Anspruch  1,  weiter 
mit  einem  Abdichtelement  (8)  aus  einem  elasti- 
schen  oder  metallischen  Film,  der  zwischen 
dem  Hauptventilzapfen  (9)  und  dem  Hilfsventil- 
zapfen  (10)  sowie  dem  Hauptventilsitz  (1)  und 
dem  Hilfsventilsitz  (2)  zum  Abdecken  der  Pas- 
sagen  (13,  14)  angeordnet  ist. 

3.  Das  Dreiwegeventil  nach  Anspruch  2,  wobei 
wenigstens  einer  der  Zapfen  (9,  10)  aus  einem 
Abschnitt  des  Abdichtelements  (8)  besteht. 

4.  Das  Dreiwegeventil  nach  Anspruch  1,  wobei 
die  gemeinsame  Passage  (13)  aus  einer  ersten 
ringformigen  Kerbe  besteht,  die  entlang  dem 
Hauptventilsitz  (1)  angeordnet  ist,  der  urn  den 

ersten  AnschluB  (3)  angehoben  ist. 

5.  Das  Dreiwegeventil  nach  Anspruch  4,  wobei 
die  auBere  Passage  (14)  aus  einer  zweiten 

5  ringformigen  Kerbe  besteht,  die  urn  den  Hilfs- 
ventilsitz  (2)  ausgebildet  ist,  der  urn  die  erste 
ringformige  Kerbe  (13)  angehoben  ist. 

6.  Das  Dreiwegeventil  nach  Anspruch  5,  wobei 
io  der  Hauptventilsitz  (1)  und  der  Hilfsventilsitz  (2) 

dieselbe  Hohe  haben. 

7.  Das  Dreiwegeventil  nach  Anspruch  1,  wobei 
das  Hauptventilsitz  (1)  und  der  Hilfsventilsitz 

is  (2)  aus  einem  elastischen  Material  bestehen. 

8.  Das  Dreiwegeventil  nach  Anspruch  1,  wobei 
der  zweite  AnschluB  (4)  und  der  dritte  An- 
schluB  (5)  sich  in  einer  Richtung  senkrecht  zu 

20  dem  AnschluB  (3)  erstrecken,  wobei  die  auBere 
Passage  (14)  und  die  gemeinsame  Passage 
(13)  einen  Boden  haben,  der  schrag  zu  dem 
dritten  AnschluB  (5)  bzw.  dem  zweiten  An- 
schluB  (4)  ausgebildet  ist. 

25 
9.  Das  Dreiwegeventil  nach  Anspruch  1,  wobei 

das  Hauptventil  unterhalb  des  Hilfsventils  an- 
geordnet  ist. 

30  10.  Das  Dreiwegeventil  nach  Anspruch  1,  wobei 
der  Hauptventilsitz  (1)  eine  sich  verjungende 
Flache,  die  auf  dem  ersten  AnschluB  (3)  aus- 
gebildet  ist,  aufweist. 

35  Revendicatlons 

1.  Valve  a  trois  voies  comprenant  : 
un  arbre  de  soupape  auxiliaire  cylindrique 

(12); 
40  un  arbre  de  soupape  principale  (11)  instal- 

le  a  I'interieur  dudit  arbre  cylindrique  (12); 
un  obturateur  de  soupape  auxiliaire  annu- 

lare  (10)  installe  sur  une  extremite  dudit  arbre 
de  soupape  auxiliaire  (12); 

45  un  obturateur  de  soupape  principale  (9) 
installe  sur  une  extremite  dudit  arbre  de  sou- 
pape  principale  (11); 

une  source  motrice  pour  deplacer  ledit  ar- 
bre  de  soupape  principal  (11)  et  ledit  arbre  de 

50  soupape  auxiliaire  (12); 
un  corps  de  valve  (6); 
un  premier  orifice  (3)  forme  dans  ledit 

corps  de  valve  (6)  dans  la  direction  de  depla- 
cement  dudit  arbre  de  soupape  principale  (11); 

55  un  siege  de  soupape  principale  (1)  forme 
autour  dudit  premier  orifice  (3)  pour  recevoir 
ledit  obturateur  de  soupape  principale  (9),  ledit 
siege  de  soupape  principale  (1)  et  ledit  obtura- 

5 
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teur  de  soupape  principale  (9)  constituant  une 
soupape  principale  (1A); 

un  siege  de  soupape  auxiliaire  (2)  annulai- 
re  pour  recevoir  ledit  obturateur  de  soupape 
auxiliaire  (10),  ledit  siege  de  soupape  auxiliaire  5 
(2)  et  ledit  obturateur  de  soupape  auxiliaire 
(10)  constituant  une  soupape  auxiliaire  (2A); 

un  passage  commun  (13)  forme  entre  une 
surface  de  contact  dudit  obturateur  de  soupa- 
pe  principale  (9)  avec  ledit  siege  de  soupape  10 
principale  (1)  et  une  surface  de  contact  dudit 
obturateur  de  soupape  auxiliaire  (10)  avec  ledit 
siege  de  soupape  auxiliaire  (2); 

un  deuxieme  orifice  (4)  forme  dans  ledit 
corps  de  valve  (6)  en  communication  avec  ledit  is 
premier  orifice  (3)  via  ledit  passage  commun 
(13)  ; 

un  passage  externe  (14)  forme  a  I'exte- 
rieur  et  adjacent  audit  siege  de  soupape  auxi- 
liaire  (2);  et  20 

un  troisieme  orifice  (5)  forme  dans  ledit 
corps  de  valve  (6)  en  communication  avec  ledit 
deuxieme  orifice  (4)  via  ledit  passage  externe 
(14)  ,  ladite  soupape  auxiliaire  (2A)  et  ledit  pas- 
sage  commun  (13).  25 

cipale  et  auxiliaire  (1,  2)  sont  en  un  materiau 
elastique. 

8.  Valve  a  trois  voies  selon  la  revendication  1, 
dans  laquelle  lesdits  deuxieme  (4)  et  troisieme 
orifices  (5)  s'etendent  dans  une  direction  per- 
pendiculaire  audit  premier  orifice  (3),  ledit  pas- 
sage  externe  (14)  et  ledit  passage  commun 
(13)  ayant  leurs  fonds  formes  en  oblique  vers 
lesdits  troisieme  et  deuxieme  orifices  (5,  4), 
respectivement. 

9.  Valve  a  trois  voies  selon  la  revendication  1, 
dans  laquelle  ladite  soupape  principale  est  pla- 
cee  en  dessous  de  ladite  soupape  auxiliaire. 

10.  Valve  a  trois  voies  selon  la  revendication  1, 
dans  laquelle  ledit  siege  de  soupape  principale 
(1)  a  une  surface  en  depouille  formee  sur  ledit 
premier  orifice  (3). 

2.  Valve  a  trois  voies  selon  la  revendication  1, 
comprenant  en  outre  un  organe  d'etancheite 
(8)  fait  d'un  film  elastique  ou  metallique  place 
entre  lesdits  obturateurs  des  soupapes  princi-  30 
pale  (9)  et  auxiliaire  (10)  et  ledits  sieges  de 
soupape  principale  (1)  et  auxiliaire  (2)  pour 
recouvrir  lesdits  passages  (13,14). 

3.  Valve  a  trois  voies  selon  la  revendication  2,  35 
dans  laquelle  I'un  au  moins  des  obturateurs  (9, 
10)  est  constitue  d'une  portion  de  I'organe 
d'etancheite  (8). 

4.  Valve  a  trois  voies  selon  la  revendication  1,  40 
dans  laquelle  ledit  passage  commun  (13)  est 
constitue  par  une  premiere  rainure  annulaire 
formee  le  long  dudit  siege  de  soupage  princi- 
pale  (1)  saillant  autour  dudit  premier  orifice  (3). 

45 
5.  Valve  a  trois  voies  selon  la  revendication  4, 

dans  laquelle  ledit  passage  externe  (14)  est 
constitue  par  une  seconde  rainure  annulaire 
formee  autour  dudit  siege  de  soupape  auxiliai- 
re  (2)  saillant  autour  de  ladite  premiere  rainure  50 
annulaire  (13). 

6.  Valve  a  trois  voies  selon  la  revendication  5, 
dans  laquelle  lesdits  sieges  de  soupape  princi- 
pale  et  auxiliaire  (1  ,  2)  ont  la  meme  hauteur.  55 

7.  Valve  a  trois  voies  selon  la  revendication  1, 
dans  laquelle  lesdits  sieges  de  soupapes  prin- 
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