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(54)  A  double  valve  control  device 

(57)  A  control  device  for  controlling  and  monitoring 
two  fluid  valves,  wherein  each  fluid  valve  comprises  a 
drive  means  which  is  adapted  for  activation  by  an  asso- 
ciated  control  signal,  and  a  movable  valve  element 
which  is  biassed  toward  a  first  position  in  which  fluid  flow 
through  the  valve  is  prevented  and  which  can  be  driven 
by  said  drive  means  to  a  second  position  in  which  fluid 
is  able  to  flow  through  the  valve,  a  first  switch  which  is 
actuable  by  the  displaceable  element  of  the  first  valve, 
a  second  switch  which  is  actuable  by  the  displaceable 
element  of  the  second  valve,  wherein  each  switch  is  bi- 
assed  towards  a  first  position  and  each  switch  can  be 
driven  to  a  second  position  when  the  displaceable  ele- 
ment  of  the  associated  valve  takes  its  second  position. 

According  to  the  invention,  both  switches  (20,  21) 

are  adapted  to  directly  influence  the  control  signal  paths 
in  both  switch  positions  and  are  connected  in  a  manner 
to  prevent  application  of  the  first  control  signal  (S1)  to 
the  first  valve  (20)  with  the  first  valve  in  its  first  position 
when  application  of  the  first  control  signal  (S1)  takes 
place  after  a  predetermined  time  period  has  lapsed  from 
the  time  of  activating  of  the  second  valve,  and  to  prevent 
application  of  the  second  control  signal  (S1  )  to  the  sec- 
ond  valve  when  in  its  first  position  if  the  application  of 
the  second  control  signal  (S2)  takes  place  after  a  pre- 
determined  time  period  has  lapsed  subsequent  to  acti- 
vation  of  the  first  valve.  Both  switches  (20,  21  )  are  con- 
nected  in  a  manner  to  permit  each  control  signal  to  be 
applied  to  a  respective  drive  means  when  both  switches 
simultaneously  occupy  their  first  position  or  simultane- 
ously  occupy  their  second  position. 
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Description 

The  invention  relates  to  a  control  device  for  control- 
ling  and  monitoring  two  fluid  valves,  wherein  each  fluid 
valve  comprises  a  drive  means  which  is  arranged  to  be  s 
activated  by  an  associated  control  signal,  and  a  dis- 
placeable  valve  element  which  is  biassed  towards  a  first 
position  in  which  fluid  flow  through  the  valve  is  prevent- 
ed  and  which  can  be  driven  by  the  drive  means  to  a  sec- 
ond  position  in  which  fluid  flow  through  the  valve  is  per-  10 
mitted,  a  first  switch  which  is  arranged  to  be  activated 
by  the  displaceable  element  of  the  first  valve,  a  second 
switch  which  is  arranged  to  be  activated  by  the  displace- 
able  element  of  the  second  valve,  wherein  each  switch 
is  biassed  towards  a  first  position  and  each  switch  is  ar-  is 
ranged  to  be  driven  to  a  second  position  when  the  dis- 
placeable  element  of  the  associated  valve  takes  its  sec- 
ond  position. 

The  control  device  is  of  the  kind  which  is  adapted 
to  ensure  that  drive  means  can  be  driven  to  and  held  in  20 
activated  positions  by  a  respective  control  signal  solely 
providing  that  both  control  signals  are  applied  within  a 
predetermined  time  period  and  then  both  maintained. 
Each  drive  means  includes  a  displaceable  element 
which  in  a  non-activated  state  of  said  drive  means  is  bi-  25 
assed  towards  a  first  inactive  normal  position  and  which 
is  movable  to  a  second  active  position  upon  activation 
of  the  drive  means  in  response  to  its  associated  control 
signal. 

The  drive  means  may  consist  of  compressed  air  30 
valves,  for  instance. 

A  control  device  of  this  kind  finds  use,  for  instance, 
in  a  so-called  twin  valve  used  to  control  the  supply  of 
compressed  air  to  the  brake  of  an  eccentric  clutch  of  a 
machine  tool,  such  as  an  eccentric  press.  The  control  35 
device  may,  for  instance,  be  coupled  to  a  two-hand  con- 
trol  means  for  controlling  the  supply  of  compressed  air. 
In  this  case,  it  is  necessary  for  the  operator  to  actuate 
two  separate  control-signal  applying  contacts  essential- 
ly  simultaneously  with  both  hands.  The  two  aforesaid  40 
elements.  The  aforesaid  two  elements  may  then  be 
comprised  of  or  connected  to  valve  units  which  allow 
compressed  air  to  be  delivered  to  the  eccentric  press 
when  activated.  The  twin  valve  will  normally  also  include 
evacuation  valves  which  are  controlled  by  the  two  valve  45 
units.  In  order  to  close  the  evacuation  valves  and  there- 
with  allow  compressed  air  to  pass  to  the  working  cylin- 
ders  of  the  press  through  the  valve  arrangement,  it  is 
necessary  that  the  two  valve  units  open  rapidly  and  es- 
sentially  simultaneously.  so 

However,  it  will  be  understood  by  the  person  skilled 
in  this  art  that  the  inventive  control  device  can  be  used 
with  other  types  of  magnetically  maneuvered  elements. 

So  that  the  invention  will  be  more  readily  under- 
stood  and  features  thereof  made  apparent,  the  invention  55 
will  be  described  in  the  following  with  reference  to  a  so- 
called  twin  valve  which  controls  the  flow  of  pressurized 
fluid  to  a  machine  tool  where  there  is  a  risk  of  injury  to 

the  person  or  persons  in  attendance,  wherein  the  twin 
valve  is  controlled  by  two  control  signals  which,  e.g.,  can 
be  established  with  the  aid  of  two  electric  switches  which 
must  be  actuated  simultaneously  with  each  hand  of  the 
operator  in  order  to  open  the  flow  of  compressed  air  to 
the  machine  tool. 

Rules,  legislation  and  regulations  require  the  valve 
arrangement  to  be  designed  so  that  malfunctioning  of  a 
component  in  the  valve  arrangement  will  not  cause  fur- 
ther  movement  in  the  machine  tool.  The  control  system 
shall  also  ensure  that  a  new  machine  working  cycle 
(press  cycle)  cannot  be  initiated  after  a  valve  component 
has  become  defective.  The  time  taken  to  stop  the  ma- 
chine  tool  during  a  working  cycle  (working  stroke)  in  the 
event  of  a  valve  malfunction  shall  not  be  of  such  duration 
as  to  place  the  machine  operator  at  risk. 

It  is  known  that  these  requirements  can  be  fulfilled 
by  delivering  pressurized  fluid/compressed  air  to  an  ec- 
centric  press,  for  instance,  through  the  medium  of  a  so- 
called  double  valve.  Such  double  valves  are  well  known 
to  the  art.  An  example  of  earlier  known  double  valves  is 
found  in  the  valve  retailed  by  Ross  Europa  GmbH,  D- 
6070  Langen,  Germany,  under  the  designation  Serpar® 
cross  flow  double  valve. 

Such  known  double  valves/twin  valves  include  two 
valve  units  which  are  normally  closed  and  each  of  which 
is  moved  to  an  open  position  by  a  respective  electro- 
magnet  in  response  to  control  signals  applied  to  said 
magnets.  The  valve  units  are  constructed  and  arranged 
to  lie  in  series,  for  instance  with  respect  to  the  com- 
pressed  air  supply  to  the  consumer.  The  twin  valve  also 
normally  includes  two  evacuation  valves  which  are  nor- 
mally  open  and  which  are  closed  by  the  valve  units  as 
said  valve  units  open.  The  evacuation  valves  may  be 
connected  in  parallel  to  a  drain  or  exhaust  means.  It  is 
therefore  necessary  for  the  valve  units  to  be  opened  si- 
multaneously,  in  order  to  prevent  the  compressed  air 
supplied  from  being  evacuated  to  the  drain.  Simultane- 
ous  opening  and  closing  of  the  two  valve  units  is  moni- 
tored  by  sensing  the  air  pressures  in  respective  valve 
units  when  their  associated  valve  elements  have  begun 
to  open  and  close  respectively.  This  enables  the  two  air 
pressures  to  be  mutually  compared,  wherewith  the 
valve  arrangement  enables  compressed  air  to  pass 
through  the  valve  units  when  the  sensed  pressures  are 
essentially  equal  to  one  another  and  are  applied  simul- 
taneously.  It  is  known  to  use  for  this  monitoring  process 
a  single  cylinder  which  is  divided  by  a  piston  into  two 
chambers  to  which  pressure  is  delivered  from  an  asso- 
ciated  valve  element.  Movement  of  the  piston  will  result 
in  the  electric  signal  to  at  least  one  electromagnet  being 
interrupted,  therewith  preventing  compressed  air  from 
being  delivered  to  the  machine  tool.  Another  known 
monitoring  system  includes  two  cylinders  which  are 
each  spring-biassed  towards  one  end  position  and 
which  are  coupled  to  the  pressure  in  respective  valve 
units  such  that  the  position  of  the  piston  will  give  an  in- 
dication  of  the  pressure  in  the  valve  unit,  i.e.  that  the 
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valve  unit  has  begun  to  open.  An  electronic  monitoring 
device/logic  is  adapted  to  ensure  that  the  electromag- 
nets  are  prevented  from  holding  the  valve  units  open 
when  the  time  difference  between  the  pressurization  of 
the  valve  units  exceeds  a  predetermined  value,  with  the 
guidance  of  the  two  sensed,  pressure-controlled  piston 
movements  to  this  end. 

Also  known  to  the  art  is  a  similar  arrangement  which 
includes  electric  pressure-controlled  switches  that  are 
switched  from  one  state  to  another  when  the  pressure 
in  respective  valve  units  corresponds  to  the  supply  pres- 
sure,  said  switches  controlling  the  external  electromag- 
netic  monitoring  arrangement.  Such  an  external  elec- 
tronic  monitoring  arrangement  is  expensive  and  re- 
quires  signal  processing  facilities,  and  is  also  able  to  in- 
troduce  further  fault  sources  that  cannot  easily  be  over- 
come. 

Accordingly,  an  object  of  the  present  invention  is  to 
provide  a  control  device  that  can  be  readily  built-up  on 
a  terminal  block  without  requiring  signal  processing 
monitoring  logic,  wherein  the  actual  control  device/ter- 
minal  block  can  be  conveniently  fitted,  for  instance,  to  a 
double  valve  which  is  to  be  controlled  by  said  device, 
such  that  only  those  control  signal  lines  that  include  the 
inventive  control  device  need  be  connected  to  the  unit. 

This  object  is  achieved  with  the  control  device  de- 
fined  in  Claim  1  . 

Further  developments  of  the  invention  are  set  forth 
in  the  dependent  Claims. 

The  invention  will  now  be  described  in  more  detail 
with  reference  to  exemplifying  embodiments  thereof 
and  also  with  reference  to  the  accompanying  drawings, 
in  which 

Fig.  1  illustrates  schematically  a  circuit  diagram  for 
an  inventive  control  device  as  applied  in  the 
schematically  illustrated  and  simplified  dou- 
ble  valve,  for  controlling  a  pneumatically  con- 
trolled  clutch  and  brake  of  a  mechanical  ec- 
centric  press,  for  instance; 

Fig.  2  is  a  diagrammatic  illustration  of  a  known  dou- 
ble  valve; 

Fig.  3  illustrates  the  inventive  control  device  when 
applied  to  the  double  valve  shown  in  Fig.  2; 
and 

Fig.  4  illustrates  a  pneumatic  control  device  accord- 
ing  to  the  present  invention. 

Shown  in  Fig.  1  is  the  inlet  end  1  0  of  a  compressed 
air  line  whose  outlet  end  16  delivers  compressed  air  to 
a  machine  tool,  such  as  an  eccentric  press.  Extending 
between  the  ends  10,  16  are  two  parallel  branch  lines 
11,  12,  each  including  a  respective  valve  71  ,  72  of  mu- 
tually  the  same  design.  The  valves  71  ,  72  are  normally 
closed,  but  can  be  displaced  against  the  action  of  a 

spring  to  allow  fluid  to  flow  to  an  "AND"-f  unction  15 
which  will  allow  compressed  air  to  be  delivered  to  the 
machine  tool  connected  to  the  outlet  16  when  both 
valves  71  ,  72  open  essentially  simultaneously.  The  illus- 

5  trated  AND-function  is  a  simplification  intended  to  facil- 
itate  an  understanding  of  the  modus  operandi  of  the  in- 
ventive  device.  In  practice,  the  AND-function  15  may  be 
comprised  of  the  valve  arrangement  and  the  flow  cou- 
pling  shown  in  Fig.  2. 

10  Each  of  the  valves  71,  72  can  be  displaced  to  its 
open  position  by  a  respective  electromagnet  61  (V1) 
and  62  (V2). 

A  fluid-pressure  controlled  electric  switch  20  (P1) 
senses  the  pressure  prevailing  between  the  valve  71 

is  and  the  valve  15  via  a  line  13.  The  switch  20  has  an 
input  terminal  1  which  is  connected  to  a  control  signal 
source  S1  via  a  line  41.  The  switch  20  has  two  output 
terminals  2,  4.  When  the  pressure  in  the  line  13  over- 
comes  the  spring  force  in  the  switch  20,  the  terminal  1 

20  is  connected  to  the  output  terminal  4.  Otherwise,  the  ter- 
minal  1  is  connected  to  the  output  terminal  2.  The  switch 
terminal  4  is  connected  to  the  magnet  61  by  a  line  51  , 
and,  via  the  solenoid  of  the  magnet,  to  the  line  44  which 
is  connected  to  the  line  43  and  minus  potential  (the  sig- 

25  nal  source  SI  is  assumed  to  be  plus  potential).  When  the 
pressure  in  the  line  1  3  switches  the  switch  20  to  the  out- 
put  terminal  4,  the  control  signal  S1  will  thus  energize 
the  electromagnet  61  so  that  compressed  air  is  able  to 
flow  to  the  "AND"-valve  function  15  through  the  line  11  . 

30  It  will  be  evident  from  the  aforegoing  that,  basically, 
when  the  pressure  in  the  line  1  3  exceeds  a  certain  cho- 
sen  pressure  limit,  the  switch  will  be  switched  from  its 
normal  non-activated  position  to  its  activated  position, 
either  directly  or  indirectly.  The  switch  is  often  loaded  by 

35  a  spring  which  biases  the  switch  towards  its  normal  po- 
sition. 

A  fluid  control  switch  21  (P2)  senses  the  pressure 
prevailing  between  the  valve  72  and  the  "AND"-valve  1  5 
via  a  line  14.  The  switch  21  has  an  input  terminal  1  which 

40  is  connected  to  a  control  signal  source  S2  via  a  line  42. 
The  switch  21  has  two  output  terminals  2,  4.  When  the 
pressure  in  the  line  14  overcomes  the  spring  force  in 
switch  20,  the  input  terminal  1  is  connected  to  the  output 
terminal  4.  Otherwise,  the  input  terminal  1  is  connected 

45  to  the  output  terminal  2.  The  terminal  4  of  switch  21  is 
connected  to  the  unit  62  (V2)  of  said  valve  (72)  via  a  line 
52,  and,  via  the  magnet  solenoid,  to  the  line  45  connect- 
ed  to  the  line  43  and  minus  potential  or  0-conductor. 
Thus,  when  the  pressure  in  line  1  4  switches  the  switch 

so  21  to  terminal  4,  the  control  signal  S2  will  energize  the 
magnet  62  so  that  compressed  air  is  able  to  flow  to  the 
"AND"-valve  15  through  the  line  12. 

The  terminal  2  of  switch  20  is  connected  to  the  line 
52  via  the  line  53.  The  output  terminal  2  of  the  switch  21 

55  is  connected  to  line  51  via  a  line  54.  The  output  terminals 
2,  4  of  the  two  switches  20,  21  are  thus  permanently 
connected  crosswise  to  one  another. 

In  the  case  of  both  switches  20,  21  ,  the  input  termi- 
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nal  1  is  held  connected  to  its  output  terminal  2  provided 
that  the  magnets  61  ,  62  have  not  been  moved  from  their 
normal  end  position,  i.e.  provided  that  the  valves  71  and 
72  have  not  been  moved  to  their  respective  open  end 
position.  When  the  magnets  61  ,  62  and  the  valves  71  , 
72  are  actuated  for  movement  to  their  respective  other 
end  positions,  the  input  terminals  1  of  respective  switch- 
es  20,  21  will  be  connected  to  the  output  terminals  4. 

As  shown  in  the  part  of  Fig.  1  framed  in  broken  lines, 
the  control  device  7  functions  such  that  the  control  sig- 
nals  S1  ,  S2  must  be  applied  essentially  simultaneously 
in  order  for  the  magnets  62  and  61  to  be  actuated  to 
their  respective  active  end  positions.  And  when  the 
magnets  61  ,  62  are  in  their  activated  end  positions,  the 
switches  20,  21  are  actuated  so  as  to  switch  states  and 
supply  current  to  the  magnets  61  and  62  respectively. 
However,  this  switch  from  one  state  to  another  assumes 
that  the  inertia  of  the  magnets  61  ,  62  (the  valves  71  ,  72) 
is  so  high  that  the  magnets  have  insufficient  time  to 
leave  their  activated  end  position  in  the  time  period  dur- 
ing  which  the  supply  of  current  to  the  magnets  switches 
from  one  control  signal  to  the  other.  The  valve  resetting 
means  (e.g.  the  springs)  that  bias  respective  valves  to- 
wards  their  normal  positions  therefore  do  not  have  suf- 
ficient  time  to  drive  the  valves  away  from  their  activated 
end  position  during  the  time  taken  for  the  switch  to 
switch  over. 

In  Fig.  1,  the  magnets  61,  62  have  been  assumed 
to  drive  the  valves  71  ,  72  directly,  for  the  sake  of  sim- 
plicity.  It  will  be  understood,  however,  that  in  practical 
embodiments  the  valves  71,  72  may  be  driven  by  pilot 
valves  in  a  conventional  manner. 

An  important  advantage  afforded  by  the  control  de- 
vice  7  is  that  no  monitoring  logic  is  required  to  sense 
instantaneousness  of  the  valves  71,  72  (the  magnets 
61,  62).  It  is  sufficient  to  couple  the  switches  20,  21  in 
the  illustrated  manner. 

It  will  be  evident  that  the  switches  20,  21  need  not 
necessarily  be  controlled  by  pressure  via  fluid  lines  1  3, 
14.  For  instance,  the  switches  20,  21  can  be  controlled 
mechanically  by  movement  of  the  magnets  61,  62  (or 
the  valves  71  ,  72).  Alternatively,  switching  of  the  switch- 
es  20,  21  can  be  controlled  by  sensing  movement  of 
magnets  (or  valves)  electrically. 

It  will  also  be  evident  that  the  magnets  61  ,  62  need 
not  control  fluid  valves,  but  may  also  control  other  types 
of  control  means  where  it  is  important  that  movement  of 
the  magnets  61  ,  62  to  an  active  position  takes  place  es- 
sentially  simultaneously  in  response  to  the  essentially 
simultaneous  application  of  the  control  signals  S1  and 
S2  for  respective  magnets. 

Fig.  2  is  a  diagrammatic  illustration  of  a  double 
valve,  or  twin  valve,  sold  by  Ross  Europa  GmbH,  D- 
6070  Langen,  Germany.  The  illustrated  valve  is  a  "Ser- 
par®  cross  flow  double  valve  with  pressure  switches", 
illustrated  in  leaflet  RESK  256.1  EO-4/90. 

The  illustrated  circuit  has  been  supplemented  with 
signal  lines  51  ,  52  for  the  control  signals  applied  to  the 

magnets  61  ,  62  that  manoeuver  the  valves  71  ,  72.  The 
valves  71  ,  72  of  the  Fig.  2  embodiment  are  of  the  kind 
that  are  series-connected  in  a  forwarding  direction  and 
parallel-connected  in  a  direction  towards  a  drain  30. 

5  The  "AND"-function  18  in  Fig.  2  corresponds  gen- 
erally  to  the  "AND"-function  15  shown  in  Fig.  1  and  in- 
cludes  two  valve  elements  which  in  the  Fig.  2  embodi- 
ment  are  carried  by  the  valves  71  ,  72  and  close  the  fluid 
path  to  the  drain  30  when  the  valves  71  ,  72  are  actuated 

10  to  their  active  end  positions.  When  the  valve  18  closes 
its  respective  drain  ports  simultaneously,  the  pressure 
has  insufficient  time  to  fall  to  such  a  low  level  as  to  cause 
the  switches  20,  21  to  switch  and  cause  closing  of  the 
double  valve. 

is  The  switches  20,  21  deliver  output  signals  from  their 
respective  terminals  4  when  the  pressure  from  the  line 
10  is  sensed  in  respective  valves  71,  72,  i.e.  when  the 
supply  pressure  10  is  sensed  in  the  valve  units  71,  72 
after  said  units  have  begun  to  open  and  the  passage  to 

20  the  drain  30  has  been  blocked  by  the  drain  valves  18. 
In  accordance  with  the  invention,  the  inventive  con- 

trol  device  7  (see  Fig.  1)  can  be  established  in  a  known 
"twin  valve",  by  virtue  of  connecting  the  electromagnets 
V1,  V2  and  the  switches  P1,  P2  to  respective  signal 

25  sources  S1  ,  S2  and  coupling  the  magnets  and  switches 
together  on  a  terminal  block  9  as  illustrated  in  Fig.  3  (in 
which  the  number  series  1  -1  7  denotes  numbering  of  the 
port  coupling  positions).  Indicator  lamps  L1  ,  L2  may  also 
be  connected  to  the  terminal  block  9  and  caused  to  light 

30  up  when  the  switches  P1  and  P2  switch  to  terminal  4. 
Protective  diodes  D1  and  D2  may  be  conveniently 

mounted  on  the  terminal  block  9  in  parallel  with  the  mag- 
nets  V1  and  V2  respectively. 

The  advantage  afforded  by  building  up  the  control 
35  device  7  on  a  simple  terminal  block  9  is  that  the  block 

can  then  be  readily  fitted  to  a  twin  valve  corresponding 
to  Fig.  3.  The  control  device,  i.e.  the  terminal  block  9,  is 
relatively  inexpensive  to  produce  and  can  therefore  be 
fitted  to  the  twin  valve  and  replaced  together  with  said 

40  valve. 
Thus,  in  an  inventive  double  valve,  the  control  de- 

vice  will  monitor  and  eliminate  further  valve  functions 
and  prevent  a  restart  (and  possibly  also  indicate  the  oc- 
currence  of  a  fault  with  the  aid  of  lamps  L1  ,  L2),  when 

45 
one  of  the  two  valve  elements  71  ,  72  remains  in  an 
open  or  a  closed  position; 
one  of  the  two  switches  remains  in  an  activated  or 
non-activated  state; 

so  -  one  of  the  control  signals  remains  or  is  excluded; 
the  asynchronism  of  the  control  signals  is  greater 
than  a  set  value  (e.g.  about  50  ms); 
the  asynchronism  of  the  switches  is  greater  than  the 
aforesaid  value;  and 

55  -  the  asynchronism  of  the  valve  elements  71,  72  is 
greater  than  the  aforesaid  value. 

As  an  alternative  to  the  electrical  control  device 

4 
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shown  in  Figs.  1-3,  the  inventive  control  device  may 
have  a  pneumatic  or  hydraulic  design. 

Those  features  shown  in  Fig.  4  that  find  correspond- 
ence  in  Figs.  1-3  have  been  identified  by  the  same  ref- 
erence  signs. 

It  will  be  seen  from  Fig.  4  that  the  control  signals 
are  initially  passed  through  a  respective  non-activated 
switch  20,  21  to  the  valve  drive  means  62,  61  via  the 
lines  53,  54,  so  that  the  valve  72  will  be  switched  by  the 
signal  S1  and  the  valve  71  will  be  switched  by  the  signal 
S2  and  permit  air  to  pass  through.  The  air  that  passes 
through  the  one  valve  will  switch  the  other  switch  21  ,  20 
so  that  compressed  air  is  instead  passed  to  the  lines  53 
and  54  through  respective  lines  51,  52,  and  such  that 
the  signal  S1  and  S2  will  now  actuate  respective  drive 
means  61  and  62  instead.  It  will  be  seen  that  the  switch- 
es  must  be  switched  essentially  simultaneously  in  order 
for  the  valves  71  ,  72  to  be  able  to  remain  open.  Should 
one  of  the  valves  72,  71  be  able  to  close  while  the  switch 
20  or  21  switches  over,  it  is  necessary  for  the  control 
device  to  return  to  its  normal  state  and  then  again  apply 
the  signals  S1  and  S2  essentially  simultaneously. 

As  with  the  embodiment  shown  in  Figs.  1  -3,  it  is  im- 
portant  that  the  control  device  shown  in  Fig.  4  is  con- 
structed  in  a  manner  such  that  the  switches  will  directly 
influence  the  control  signals,  such  that  the  control  sig- 
nals  will  be  applied  to  the  drive  means  for  activation  of 
said  means  when  both  switches  occupy  their  first  posi- 
tion  and  such  that  the  control  signals  will  remain  applied 
to  the  drive  means  when  both  switches  occupy  their  sec- 
ond  positions,  and  also  such  that  when  the  switches 
take  mutually  different  switch  positions  within  a  prede- 
termined  time  period,  the  applied  control  signal  is  elim- 
inated  so  as  to  cause  the  valve  controlled  by  said  signal 
to  return  to  its  inactive  position. 

In  the  case  of  the  Fig.  4  embodiment,  the  valves  71  , 
72  may,  in  principle,  be  considered  to  constitute  the  two 
valve  parts  of  a  conventional  so-called  twin  valve.  It  will 
be  obvious  to  the  person  skilled  in  this  art  that  such  a 
twin  valve  may  be  of  conventional  construction  and  thus 
include  components  that  are  additional  to  the  compo- 
nents  illustrated  in  Fig.  4. 

It  will  also  be  understood  that  embodiments  other 
than  those  described  and  illustrated  are  also  possible 
within  the  scope  of  the  present  invention. 

The  essential  feature  of  the  invention  is  that  the 
switches  are  able  to  directly  influence  the  control  signal 
paths  so  as  to  prevent  a  control  signal  from  opening  an 
associated  valve  when  the  time  lag  of  the  control  signal 
relative  to  the  first  of  the  two  signals  that  must  be  applied 
is  excessive  and  the  control  signals  therewith  no  longer 
essentially  simultaneous,  therewith  requiring  the  control 
device  to  be  reset  to  its  starting  position  before  a  new 
attempt  to  apply  the  two  control  signals  within  the  pre- 
determined  time  period  can  be  made. 

In  an  alternative  embodiment,  the  two  switches  can 
be  connected  so  that  when  one  switch  has  been  brought 
to  its  second  position  as  a  result  of  activation  of  the  sec- 

ond  valve,  it  can  eliminate  application  of  a  control  signal 
to  the  first  valve  as  when  activating  switching  of  the  sec- 
ond  switch  to  its  second  position. 

The  one  switch  is  thus  adapted  to  initially  conduct 
5  a  first  control  signal  to  one  valve  which,  when  actuated, 

switches  a  second  switch  to  a  second  position.  A  second 
switch  is  adapted  to  conduct  initially  in  its  first  position 
a  second  control  signal  to  the  first  valve,  which  is  thereby 
switched  to  a  second  position  and  therewith  switches 

10  the  first  switch  to  its  second  position.  The  two  switches 
are  therewith  connected  to  allow  the  two  control  signals 
to  continue  holding  the  valves  in  their  active  second  end 
positions  only  provided  that  the  time  difference  between 
switching  of  the  switches  to  their  respective  second  po- 

15  sitions  is  shorter  than  a  predetermined  value,  this  value 
conveniently  being  defined  by  the  time  taken  to  switch 
one  valve  from  its  second  position  to  its  first  position. 

20  Claims 

1.  A  control  device  for  controlling  and  monitoring  two 
fluid  valves,  wherein  each  fluid  valve  comprises  a 
drive  means  which  is  adapted  for  activation  by  an 

25  associated  control  signal,  and  a  movable  valve  el- 
ement  which  is  biassed  toward  a  first  position  in 
which  fluid  flow  through  the  valve  is  prevented  and 
which  can  be  driven  by  said  drive  means  to  a  sec- 
ond  position  in  which  fluid  is  able  to  flow  through  the 

30  valve,  a  first  switch  which  is  actuable  by  the  dis- 
placeable  element  of  the  first  valve,  a  second  switch 
which  is  actuable  by  the  displaceable  element  of  the 
second  valve,  wherein  each  switch  is  biassed  to- 
wards  a  first  position  and  each  switch  can  be  driven 

35  to  a  second  position  when  the  displaceable  element 
of  the  associated  valve  takes  its  second  position, 
characterized  in  that  both  switches  (20,  21)  are 
adapted  to  directly  influence  the  control  signal  paths 
in  both  switch  positions;  in  that  the  switches  (20,  21  ) 

40  are  connected  in  a  manner  to  prevent  application  of 
the  first  control  signal  (S1  )  to  the  first  valve  (20)  with 
the  first  valve  in  its  first  position  when  application  of 
said  first  control  signal  (S1)  takes  place  after  the 
lapse  of  a  predetermined  time  period  from  the  time 

45  of  activating  of  the  second  valve,  and  to  prevent  ap- 
plication  of  the  second  control  signal  (S1  )  to  the  sec- 
ond  valve  when  in  its  first  position  if  the  application 
of  said  second  control  signal  (S2)  takes  place  after 
a  predetermined  time  period  has  lapsed  subse- 

50  quent  to  activation  of  the  first  valve;  and  in  that  both 
switches  (20,  21  )  are  connected  in  a  manner  to  per- 
mit  each  control  signal  to  be  applied  to  a  respective 
drive  means  when  both  switches  simultaneously 
occupy  their  first  position  or  simultaneously  occupy 

55  their  second  position. 

2.  A  control  device  according  to  Claim  1  ,  character- 
ized  in  that  said  time  period  is  defined  by  the  time 

5 
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taken  for  the  valve  to  switch  between  its  said  two 
positions. 

3.  A  control  device  according  to  Claim  1  ,  character- 
ized  in  that  the  first  switch  is  adapted  to  conduct  the 
first  control  signal  to  the  second  valve  when  in  its 
first  switch  position,  and  therewith  permit  said  valve 
to  take  its  second  position  and  to  switch  the  second 
switch  to  its  second  position;  in  that  the  second 
switch  is  adapted  to  lead  the  second  control  signal 
to  the  first  valve  in  its  first  switch  position,  so  as  to 
permit  said  valve  to  take  a  second  position  and 
switch  the  first  switch  to  its  second  position;  in  that 
the  first  switch  is  adapted  to  lead  the  first  control 
signal  to  the  first  valve  in  its  second  switch  position; 
and  in  that  the  second  switch  is  adapted  to  lead  the 
second  control  signal  to  the  second  valve  in  its  sec- 
ond  switch  position. 

4.  A  control  device  according  to  Claim  3,  character- 
ized  in  that  the  time  period  is  defined  essentially  by 
the  time  taken  for  the  valve  to  return  from  its  second 
position  to  its  first  position. 

5.  A  control  device  according  to  any  one  of  Claims  1-4, 
characterized  in  that  switches  are  adapted  to  be 
switched  by  the  fluid  pressure  on  the  output  of  re- 
spective  valves. 

6.  A  control  device  according  to  any  one  of  Claims  1-5, 
characterized  in  that  the  valves  together  form  a 
twin  valve. 

7.  A  control  device  according  to  any  one  of  Claims  1-6, 
characterized  in  that  the  control  device  is  essen- 
tially  an  hydraulic  or  a  pneumatic  control  device. 

8.  A  control  device  according  to  any  one  of  Claims  1-6, 
characterized  in  that  the  control  device  is  essen- 
tially  an  electrical  control  device. 

9.  A  control  device  according  to  Claim  1  ,  character- 
ized  in  that  one  of  the  switches  is  adapted  to  initially 
conduct  a  first  control  signal  to  one  of  said  valves 
which,  when  actuated,  switches  the  other  switch  to 
a  second  position;  in  that  when  in  its  first  position 
the  other  switch  functions  to  initially  conduct  the 
second  control  signal  to  the  first  valve,  which  there- 
with  switches  to  its  second  position  and  switches 
the  first  switch  to  its  second  position;  and  in  that  the 
two  switches  are  connected  in  a  manner  which  per- 
mits  both  control  signals  to  continuously  hold  both 
valves  in  their  active  second  positions  only  provid- 
ing  that  the  time  difference  between  switching  of  the 
switches  to  their  second  position  is  shorter  than  a 
predetermined  value. 

10.  A  control  device  according  to  Claim  9,  character- 

ized  in  that  the  time  period  is  defined  by  the  time 
taken  for  one  of  the  valves  to  move  from  its  second 
active  position  to  its  first  position. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

6 



EP  0  782  057  A1 

7 



IP  0  782  057  A1 

^ . 5  

D O O O O O O O O O O O O O U U U  
f  2  3  4  5  6  7  8  9  10  11  12  13  H  15  16  17 

- 9  

/ I I  

O f  

VI  V2  P I  

'21  \ 

P 2  

11  12  V<LA 

SI  S2  
_  ±  

(*2UV)~ 

8 



EP  0  782  057  A1 

J )  European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 
EP  96  85  0212 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 
_  .  Citation  of  document  with  indication,  where  appropriate,  Relevant  CLASSIFICATION  OF  THE Category  of  relevant  passages  to  claim  APPLICATION  (Int.CI.6) 

X  DE  20  02  890  A  (W0R0NESCHSK1J)  29  July  1-10  G05B9/05 
1971  F16P3/22 
*  page  6  -  page  11;  figure  1  *  F15B20/00 

X  DE  32  30  056  A  (HERI0N  WERKE  KG)  16  1,2,4-8 
February  1984 
*  page  5  -  page  10;  figures  1-3  * 

A  EP  0  558  976  B  (HERI0N  WERKE  KG)  26  July  1-7,9,10 
1995 
*  column  2,  line  1  -  column  4,  line  44; 
figures  1-3  * 

A  DE  42  21  756  A  (REXR0TH  MANNESHANN  GMBH)  5  1-7 
January  1994 
*  column  3,  line  51  -  column  9,  line  60; 
figures  1,2  * 

A  DE  28  39  341  A  (DAIMLER  BENZ  AG)  13  March  1-7 
1980 
*  paqe  7  -  page  17;  figures  1,5  *  technical  fields Ku9t  K"y<̂   ±>  >  "S"  ■L>-'  SEARCHED  (lnt.Cl.6) 

A  EP  0  497  450  A  (ROSS  OPERATIVE  VALVE  CO)  5  1-10  G05B 
August  1992  F16P 
*  column  3,  line  54  -  column  13,  line  17;  F15B 
figures  1-7  * 

A  DE  35  29  802  A  (HERI0N  WERKE  KG)  26  1-10 
February  1987 
*  column  3,  line  18  -  column  7,  line  57; 
figures  1-3  * 

The  present  search  report  has  been  drawn  up  for  all  claims  j 
Place  of  search 

MUNICH 
Date  of  completion  of  lh£  search 
14  March  1997 

Fxaminer 
Tran-Tien,  T 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another document  of  the  same  category A  :  technological  background O  :  non-written  disclosure P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 

9 


	bibliography
	description
	claims
	drawings
	search report

