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©  An  electro-hydraulic  set  device. 

(57)  Electro-hydraulic  set  device  comprising  in  a  housing  a 
piston  (26)  which  is  operable  by  means  of  hydraulic  pressure 
that  is  fed  to  the  working  side  of  the  piston  via  a  valve 
passage  (96,  100).  The  valve  passage  is  opened  or  closed  by 
an  electromagnetically  operated  control  slide  (82),  a  return 
spring  (116)  acting  between  said  control  slide  and  said  piston 
and  tending  to  move  the  slide  against  the  action  of  the 
electromagnet  (22)  in  a  direction  for  closing  the  valve 

passage.  The  control  slide  is  sleeve  shaped  and  arranged  in  a 
bore  (50)  open  at  both  ends  in  a  housing  portion  (48),  located 
between  the  piston  and  an  annular  electromagnet  armature 
(76)  which  is  drivably  engaged  with  the  control  slide  (82)  and 
freely  suspended  in  the  housing  by  means  of  a  spring  means 
(62).  A  rod  (28)  connected  to  the  piston  passes  through  said 
bore  (50)  and  said  sleeve  shaped  control  slide  (82). 
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The  present   i nven t ion   r e l a t e s   to  an  e l e c t r o - h y d r a u l i c   set  d e v i c e  

compris ing  in  a  housing  a  p i s ton   which  is  operable   by  means  of  h y d r a u l i c  

p res su re   that  is  fed  to  the  working  side  of  the  p is ton   via  a  v a l v e  

passage  that   is  opened  or  c losed  by  an  e l e c t r o m a g n e t i c a l l y   o p e r a t e d  
con t ro l   s l i d e ,   a  r e tu rn   spr ing  ac t ing   between  said  con t ro l   s l ide   and  s a i d  

p is ton   and  tending  to  move  the  s l i de   a g a i n s t   the  ac t ion   of  t h e  

e l ec t romagne t   in  a  d i r e c t i o n   that   c loses   the  valve  passage ,   and  s a i d  

con t ro l   s l i de   being  ar ranged  in  a  bore  open  at  both  ends  in  a  h o u s i n g  

po r t i on ,   loca ted   between  the  p i s ton   and  an  annular   e l e c t romagne t   a r m a t u r e  

which  is  d r ivab ly   engaged  with  the  c o n t r o l   s l i de   and  a  rod  connected  t o  

the  p is ton   passing  through  said  housing  p o r t i o n   and  the  e l e c t r o m a g n e t  

a r m a t u r e  

One  area  of  use  for  such  set  devices   is  e l e c t r i c   con t ro l   o f  

hydrau l i c   valves  used  for  c o n t r o l l i n g   the  h y d r a u l i c   l i q u i d   feed  to  t h e  

drive  motors  for  the  d i f f e r e n t   movements  of  h y d r a u l i c a l l y   o p e r a t e d  

implements  such  as  c ranes ,   d i f f e r e n t   types  of  g r ipp ing   arms  and  the  l i k e .  

By  means  of  the  p i s t ons   of  a  number  of  e l e c t r o - h y d r a u l i c   set  devices   t h e  

valve  s l i d e s   of  the  h y d r a u l i c   valves  are  o p e r a t e d .  

An  e l e c t r o - h y d r a u l i c   set  device  of  the  kind  s t a t e d   by  means  o f  

i n t r o d u c t i o n   is  d e sc r i bed   in  the  PCT  p u b l i c a t i o n   WO  81/02185.  From  s a i d  

p u b l i c a t i o n   it  appears  that   th is   set  device  has  a  number  of  i m p o r t a n t  

advan tages ,   i . a .   a  s imple,   l i t t l e   s p a c e - r e q u i r i n g   c o n s t r u c t i o n   t h a t  

impl ies   comparably  small  manufac tu r ing   c o s t s .  

The  object   of  the  p resen t   i n v e n t i o n   is  to  s imp l i fy   a  set  d e v i c e  

of  the  kind  i n d i c a t e d   and  reduce  the  manufac tu r ing   costs   t h e r e o f  

f u r t h e r .  

This  has  been  a t t a i n e d   in  that  accord ing   to  the  i n v e n t i o n   in  t h a t  

the  con t ro l   s l ide   c o n s i s t s   of  a  s leeve  shaped  element ,   and  that   s a i d  

p i s ton   rod  passes  through  said  bore  and  said  s leeve  shaped  e l e m e n t .  

The  inven t ion   wil l   now  be  de sc r ibed   more  c l o se ly   below  w i t h  

r e f e r e n c e   to  the  a t t ached   drawings,   on  wh ich :  

Figs.   1  and  3  i l l u s t r a t e   each  i t s   embodiment  of  a  set  d e v i c e  

according  to  the  i nven t ion   in  ax ia l   s e c t i o n ,  

Fig.  4  in  an  en larged  scale   serves  to  show  d e t a i l s   inc luded  i n  

Fig.  3  and  also  in  Fig.  1  i n s o f a r   as  such  d e t a i l s   are  common  to  b o t h  

embodiments ,  

Figs.  2  and  5  in  plan  views  i l l u s t r a t e   one  d e t a i l   inc luded  in  t he  

embodiments  according  to  Figs.   1  and  3,  r e s p e c t i v e l y ,   and 



Fig.  6  in  ax ia l   s ec t ion   shows  a  d e t a i l   of  a  m o d i f i c a t i o n   of  t h e  

embodiment  a cco rd ing   to  Fig.  3. 

The  housing  of  the  set  device  accord ing   to  Fig.  1  is  composed  o f  

two  p o r t i o n s   2,  4.  The  housing  p o r t i o n s   2,  4  are  s e a l i n g l y   connected   t o  

each  other   e s s e n t i a l l y   end  to  end  via  an  0 - r i n g   seal   8.  More 

p a r t i c u l a r l y ,   the  connec t ions   cons i s t   of  ax ia l   bolt   j o i n t s   through  o u t e r  

ex t ens ions   of  the  walls   of  the  two  housing  p o r t i o n s .  

The  housing  p o r t i o n   2  along  a  part   of  i t s   l eng th   has  a  c e n t r a l  

bore  12  and  along  the  rest   of  i ts   length   a  c y l i n d r i c   chamber  14  w i d e n i n g  

from  the  bore  12.  The  chamber  14  is  open  towards  the  inner   of  the  h o u s i n g  

por t ion   4,  said  inner   being  composed  of  an  outer   c y l i n d e r   shaped  space  16 

closed  by  means  of  a  wall  18  at  the  other   end  of  the  housing  p o r t i o n   4 ,  

and  a  c e n t r a l l y   ex tend ing   through  bore  20.  The  space  16  and  the  bore  20 

are  s e p a r a t e d   by  means  of  a  cy l inde r   shaped  p o r t i o n   21  of  the  h o u s i n g  

por t ion   4.  The  space  16  enc loses   an  embedded  e l e c t r o m a g n e t i c   co i l   22.  A 

fo l lower   s l eeve   24  is  also  ar ranged  in  the  c e n t r a l   bore  20  in  a  way  to  be 

desc r ibed   more  c l o s e l y   below.  The  bore  20  at  i t s   end  remote  from  t h e  

housing  p o r t i o n   2  has  a  stop  abutment  25  for  the  s l eeve   24 .  

The  bore  12  of  the  housing  po r t ion   2  forms  a  c y l i n d e r   bore  for  a  

p i s ton   26  with  a  p i s t o n   rod  28,  on  which  the  fo l lower   s l eeve   24  i s  

g l i d a b l y   guided.   The  p i s ton   26  acts   a g a i n s t   a  force  F  o r i g i n a t i n g   f o r  

example  from  a  c e n t e r i n g   spring  of  a  h y d r a u l i c   valve  s l i d e   not  shown.  At 

i t s   end  remote  from  the  p is ton   26  the  p i s ton   rod  28  has  a  head  30.  

The  chamber  14  con ta ins   a  con t ro l   s l i de   and  a rmature   un i t   46 .  

This  unit   i nc ludes   a  c y l i n d r i c   body  48,  the  outer   p e r i p h e r a l   s u r f a c e   of  

which  a b u t t i n g   the  inner  c y l i n d r i c   wall  of  the  chamber  14  and  which  has  a 

great   ax ia l   through  hole  50  for  the  p i s t o n   rod  28.  

The  body  48  is  clamped  between  an  annula r   abutment  56  in  t h e  

chamber  14  and  an  annular   end  edge  58  of  the  housing  p o r t i o n   4,  with  a 

spr ing  disc   62  i n t r o d u c e d   on  one  side  of  the  body  48.  The  sp r ing   disc  62 

is  shown  more  c l o s e l y   in  Fig.  2.  More  p a r t i c u l a r l y ,   the  spr ing   disc   62 

has  an  annu la r   p e r i p h e r a l   edge  63  clamped  between  the  body  48  and  the  end 

edge  58.  I n  t h e   embodiment  shown  the  spr ing   disc  62  can  be  a t t a c h e d   to  

the  body  48  by  means  of  three  screw  bo l t s   66  pass ing  through  th ree   h o l e s  

67  (Fig.  2)  in  the  spr ing  d i s c .  

Three  bo l t s   68  are  screwed  into  an  e l e c t r o m a g n e t i c   a rmature   76 

which  wi l l   be  de sc r ibed   more  c lose ly   below,  so  that  a  spacer   p r o j e c t i o n  



78  of  the  a rmature   76  and  the  heads  of  the  bol ts   68  between  them  clamp 

c o r r e s p o n d i n g   p a r t s   75  (Gig.  2)  of  the  spr ing  disc   62.  The  p o r t i o n s   75 

of  the  sp r ing   disc   62  are  loca ted   on  tongues  79  which  are  r e s i l i e n t l y  
c a r r i e d   with  r e s p e c t   to  the  annular   clamped  edge  62  of  the  spr ing   d i s c .  

The  tongues  79  are  so  shaped  that  the  armature  76  is  l i m i t e d l y   f r e e l y  

r e s i l i e n t l y   movable  in  the  ax ia l   d i r e c t i o n   with  r e spec t   to  the  body  48.  

In  the  hole  or  bore  50  a  c y l i n d e r   shaped  con t ro l   s l i d e   82  e x t e n d s  

through  the  body  48.  An  end  f lange   83  of  the  con t ro l   s l i de   82  e n g a g e s  
behind  an  edge  84  of  the  armature  76  of  the  e l e c t r o m a g n e t .   The  c y l i n d e r  

bore  50  has  two  r a d i a l   holes  86  and  88  leading   to  the  p e r i p h e r y   t h e r e o f  

and  ending  in  a x i a l l y   ex tend ing   channels   90,  92  in  the  body  2  at  one  end 

and  in  annu la r   grooves  94,  96  in  the  wall  of  the  bore  50  at  the  o t h e r  

end .  

The  c o n t r o l   s l ide   82  has  a  number  of  through  holes  100.  The 

d iameter   of  the  holes  100  is  somewhat  less   than  the  d i s t a n c e   be tween  

grooves  94,  96 .  

The  area  between  grooves  94,  96  thus  has  a  width  jus t   o v e r l a p p i n g  
the  width  of  the  holes  100,  i . e .   in  one  p o s i t i o n   the  s l i d e   82  can  

comple te ly   cut  off  the  connec t ion   between  the  holes  86,  88  and  the  i n n e r  

of  the  house  p o r t i o n s   2  and  4.  The  s l i d e   82  has,  however,  a  zero  p o s i t i o n  

in  which  one  side  edge  of  the  hole  100  jus t   over laps   the  edge  of  t h e  

groove  96  and  the  oppos i t e   side  edge  of  the  holes   100  leaves   a  c o n n e c t i o n  

between  the  groove  96  and  the  inner  of  the  house  po r t ions   2,  4 .  

The  a rmature   76  is  d i s c - s h a p e d   with  a  c e n t r a l   hole  for  the  p i s t o n  

rod  28.  An  annular   groove  110  is  a r ranged  c o a x i a l l y   with  r e spec t   to  t h e  

c e n t r a l   hole  and  broader  than  and  l oca t ed   in  f ront   of  an  a n n u l a r  

p r o t r u s i o n   112  from  the  inner  c y l i n d e r   shaped  po r t ion   21  of  the  house  

p o r t i o n   4.  The  po r t ion   21  with  the  p r o t r u s i o n   112  serves  as  a  core  f o r  

the  e l e c t r o m a g n e t .   The  shape  of  the  d e t a i l s   110  and  112  then  of  c o u r s e  

serves   to  c o n t r o l   and  c o n c e n t r a t e   the  magnetic  force  l i n e s .   Between  a 

c e n t r a l   seat   of  the  armature  76  and  an  oppos i te   seat  of  the  drive  s l e e v e  

24  a  p r e s su re   coi l   spr ing  116  acts  to  keep  the  s l i d e   82  in  i t s  

abovement ioned  zero  p o s i t i o n .  

E l e c t r i c   connec t ions   119  to  the  coi l   22  can  be  led  via  a 

connec t ion   bushing  120.  One  of  the  f l a t - p i n   shaped  con tac t s   is  shown  a t  

122.  These  c o n t a c t s   are  p r e f e r a b l y   embedded  in  a  res in   that   f i l l s   a 

por t ion   of  the  bushing  120  and  gives  an  e f f e c t i v e   sea l ing   to  the  inner  of 

the  d e v i c e .  



For  o p e r a t i o n   of  the  set  device  the  channel  90  i s  c o n n e c t e d  t o   an  

input  l ine   P  for  h y d r a u l i c   f lu id   and  the  channel   92  is  connected  to  a 

r e tu rn   l ine  T.  At  e x c i t a t i o n   of  the  e l e c t r o - m a g n e t i c   coi l   22  by  means  of 

a  dr ive  cu r r en t   the  armature   76  is  a t t r a c t e d   a g a i n s t   the  i n i t i a l l y   weak 

a c t i o n   of  the  spr ing   116  and  draws  the  con t ro l   s l i de   82  t i l l   th is   e l e m e n t  

opens  the  connec t ion   to  the  inner  of  the  set  device  via  holes   100.  T h i s  

a t t a i n s   the  r e s u l t   that  h y d r a u l i c   f l u id   flows  into  the  inner  of  the  s e t  

device  and  i t s   p r e s su re   forces   the  p i s ton   26  towards  the  l e f t   in  Fig.  1. 

During  a  s h o r t   i n i t i a l   per iod  the  p i s ton   rod  28  moves  f r e e l y   u n t i l   t h e  

head  30  comes  into  abutment  aga in s t   the  end  s u r f a c e   of  the  dr ive  s l e e v e  

24.  

Thereupon  the  s leeve  24  is  brought  to  fol low  the  movements  of  t h e  

p i s t o n   and  via  the  spr ing   116  moves  the  a rmature   76  and  thereby   t h e  

s leeve   82  to  a  p o s i t i o n   in  which  the  connec t ion   between  the  h y d r a u l i c  

source  and  t he   inner   of  the  set  device  is  cut  o f f ,   i . e .   the  c o n t r o l   s l i d e  

82  covers  the  groove  96.  Due  to  a  small  leak  flow  via  a  leak  passage  130 

the  p i s ton   26  a t t a i n s   a  tendency  to  move  inwardly   in  the  set  device  so  

tha t   the  force   of  the  sp r ing   116  becomes  weaker  and  thereby   the  a r m a t u r e  

76  o b t a i n s  a   c o r r e s p o n d i n g   tendency  to  move  in  the  same  d i r e c t i o n .   T h i s  

in  turn ,   however,  means  that   the  c o n t r o l   s l i de   82  opens  the  connec t ion   t o  

the  groove  9 6 .  

The  p i s t o n   26  thereby  takes  a  p o s i t i o n   of  e q u i l i b r i u m   d e t e r m i n e d  

by  the  magnitude  of  the  coi l   c u r r e n t .   The  r e a c t i o n   of  the  c o i l   26  on  a 

set  cu r ren t   l eve l   in  the  e l e c t r o - m a g n e t i c   coi l   in  fact   is  very  fas t   and 

the  movement  of  the  p i s t o n   to  the  p o s i t i o n   de te rmined   by  said  c u r r e n t  

l eve l   takes  place  p r a c t i c a l l y   immedia te ly .   The  s h i f t   of  the  p i s ton   v a r i e s  

l i n e a r l y   with  the  c u r r e n t .  

. S t a b i l i z a t i o n   of  the  drive  cu r r en t   for  compensat ing  the  h e a t i n g  

of  the  coi l   22  can  be  obta ined  via  an  outer  c i r c u i t   in  a  way  e a s i l y  

conce ivab le   by  the  man  of  the  a r t .  

The  embodiment  accord ing   to  Figs.   3  and  4  is  double  a c t i ng .   I t  

comprises  p r i n c i p a l l y   two  set  devices   accord ing   to  Fig.  1,  t h e  

r e s p e c t i v e   p i s t o n   rods  28  and  28'  of  which  being  i n t e r c o n n e c t e d   by  means 

of  a  p i s ton   140.  The  p i s ton   140  ac ts   in  a  c y l i n d e r   bore  142.  The  p o r t i o n s  

of  the  c y l i n d e r   bore  142  s e p a r a t e d   by  the  p i s ton   140  communicate  d i r e c t l y  

with  the  inner  of  the  r e s p e c t i v e   set  device  and  a cco rd ing ly   correspond  t o  

the  inner  of  the  set  device  to  the  r igh t   of  the  p i s ton   26  in  t h e  

embodiment  accord ing   to  Fig.  1.  The  ends  of  the  p i s ton   rods  28  and  2 8 ' ,  

r e s p e c t i v e l y ,   faced  away  from  the  p i s ton   140  are  i n t e r c o n n e c t e d   by  means 



of  a  shaft   pivot  144  and  144' ,   r e s p e c t i v e l y ,   ex tending   Pu1  o f  t h e  h o u s i n g  

of  the  set  device  via  a  bore  having  h y d r a u l i c   f lu id   s e a l i n g s .   To  t h e  

r i g h t   in  Figs.  3  and  4  one  of  said  h y d r a u l i c   f lu id   s e a l i n g s   is  i n d i c a t e d  

at  146. 

The  d i f f e r e n c e s   f u r t h e r   appear ing   in  each  set  device  in  F i g s .  
3  and  4  with  regard  to  the  des ign ,   with  r e spec t   to  the  embodiment 

accord ing   to  Fig.  1,  are  mainly  only  in tended  to  i l l u s t r a t e   p o s s i b l e  

a l t e r n a t i v e   embodiments  of  c e r t a i n   d e t a i l s .   Thus,  in  the  set  d e v i c e s  

accord ing   to  Figs.   3  and  4  the  spr ing   disc  has  the  appearance   shown  i n  

Fig.  5,  where  bolt   holes  67  are  miss ing .   This  impl ies   tha t   the  s p r i n g  

disc   according   to  Fig.  5  lacks  the  screw  connec t ion   to  the  block  48 

appear ing   in  Fig.  1.  The  leak  passage  130  in  the  embodiment  accord ing   t o  

Fig.  1  has  in  Figs.  3  and  4  been  rep laced   by  a  leak  passage  148  t h r o u g h  

the  block  48.  For  the  res t   d e t a i l s   in  Figs.   3  and  4  which  are  i d e n t i c a l  

or  s i m i l a r l y   ac t ing   as  d e t a i l s   in  Fig.  1,  have  the  same  r e f e r e n c e  

numerals  as  in  the  l a s t   mentioned  F i g u r e .  

The  double  ac t ing   embodiment  accord ing   to  Fig.  3  can  be  used  f o r  

c o n t r o l l i n g   the  valve  s l i de   of  a  h y d r a u l i c   valve  in  the  same  way  as  i s  

d e s c r i b e d   in  the  abovementioned  P C T - p u b l i c a t i o n   with  r e f e r e n c e   to  F i g .  

4  in  said  p u b l i c a t i o n .   More  p a r t i c u l a r l y ,   the  two  s i n g l e   a c t i n g   s e t  

dev ices   of  th is   known  arrangement   ac t ing   a g a i n s t   each  i t s   end  of  t h e  

valve  s l ide   are  rep laced   by  a  s ing le   double  ac t ing   set  device  a c c o r d i n g  

to  Fig.  3.  This  set  device  is  a r ranged  at  one  end  of  the  valve  s l i d e ,   one 

of  the  shaft   p ivots   144,  144'  being  in  a  s u i t a b l e   way  connected  f o r  

d r i v i n g   the  valve  s l i d e .   This  connec t ion   can  e i t h e r   be  d i r e c t   abu tmen t  

end  to  end,  but  can  also  be  ob ta ined   via  any  d e s i r a b l e   c o n n e c t i o n  

a r rangement ,   for  example  a  l i n k a g e ,   if  a  l o c a t i o n   of  the  set  device  c l o s e  

to  the  h y d r a u l i c   valve  is  u n d e s i r a b l e   for  some  reason.   It  should  be 

e a s i l y   conceived  that  the  double  ac t ing   set  device  accord ing   to  Fig.  3 

has  a  great   area  of  use  that   bes ides   c o n t r o l   of  the  valve  s l i de   o f  

h y d r a u l i c   valves  can  also  inc lude   con t ro l   of  the  movement  of  a  movable 

element  of  other   a p p a r a t u s .   As  was  i n d i c a t e d   above  it  can  then  be 

a r ranged   on  the  most  s u i t a b l e   l o c a t i o n   that   must  not  n e c e s s a r i l y   be  i n  

d i r e c t   abutment  with  the  appa ra tu s   in  q u e s t i o n .  

An  example  of  use  of  the  two  shaf t   p ivo ts   144,  144'  in  a  c e r t a i n  

a p p l i c a t i o n   is  the  case  where  the  double  ac t ing   set  device  is  used  f o r  

o p e r a t i n g   a  hydraul ic   valve  s l i d e ,   as  has  been  desc r ibed   above,  whereby 

the  shaf t   pivot  which  does  not  d i r e c t l y   act  upon  the  valve  s l ide   can  be 



used  for  c e n t e r i n g   the  valve  s l i de   in  i t s   zero  p o s i t i o n .   In  this   case  t h e  

shaf t   p ivot   144'  can  e.g.   in  the  way  shown  in  Fig.  6  be  b u i l t   into  a 

housing  160  a t t a ched   to  the  end  of  the  housing  of  a  co r r e spond ing   s e t  

device  by  means  of  screws  162.  In  the  end  of  the  sha f t   p ivot   144'  a  sc rew 

166  provided  with  a  head  164  is  screwed.  On  the  shaf t   pivot  144'  a  s p r i n g  

seat  168  in  the  fo rm  of  a  s leeve   provided  with  an  end  f l ange   170  i s  

a r r a n g e d .   A  co r r e spond ing   s leeve   shaped  spr ing   seat   172  with  an  end 

f lange   174  is  provided  on  the  head  164.  Between  the  end  f l anges   170  and 

174  a  p r e s s u r e   coi l   spr ing  176  a c t s .   Fig.  6  shows  the  s t a t e   of  t h i s  

device  implying  c e n t e r i n g   of  a  s l i de   va lve ,   opera ted   by  the  set  d e v i c e  

but  not  shown,  to  the  zero  p o s i t i o n ,   the  spr ing   176  then  having  i t s  

s m a l l e s t   t ens ion   and  p r e s s ing   the  end  f l ange   170  aga in s t   the  end  of  t h e  

set  device  housing  and  the  end  f lange  174  a g a i n s t   an  end  wall  por t ion   o f  

the  hous ing   160.  Regard less   of  whether  the  shaf t   p ivo t   144'  moves  to  t h e  

r i g h t   or  to  the  l e f t   in  Fig.  6  as  a  r e s u l t   of  feeding   cu r r en t   to  one  o r  

the  o ther   of  the  magnet  c o i l s   of  the  double  ac t ing   set  device ,   the  s p r i n g  
176  w i l l   be  compressed  s ince  such  movement  involves   a  decrease   of  t h e  

d i s t a n c e   between  the  f l anges   170  and  174.  On  the  o ther   hand  this   i m p l i e s  

that   when  the  a c t i on   upon  the  set  device  s tops  the  shaf t   pivot  144'  w i l l  

r e tu rn   a u t o m a t i c a l l y   to  the  p o s i t i o n   shown  in  Fig.  6  due  to  the  ac t ion   o f  

the  sp r ing   176.  

The  i n v e n t i o n   is  of  course  not  l i m i t e d   to  the  embodiments  

d e s c r i b e d   above  and  shown  on  the  drawings .   In  connec t ion   with  t h e  

d e s c r i p t i o n   above  of  the  embodiment  acco rd ing   to  Fig.  1  it   is  s t a ted   t h a t  

the  d iamete r   of  the  holes  100  is  somewhat  less   than  the  d i s t a n c e   between 

the  grooves  94,  96.  This  g ives ,   as  well  as  the  c o r r e s p o n d i n g   a l t h o u g h  

d i f f e r e n t l y   formed  arrangement   in  the  set  device  accord ing   to  t h e  

abovement ioned  P C T - p u b l i c a t i o n ,   the  g rea t   advantage  that   no  oi l   i s  

consumed  when  the  set  device  is  i n a c t i v e .  

While  abandoning  this   advantage  i t   is ,   however,  p o s s i b l e   t o  

choose  the  diameter   of  the  ho les ,   or  the  c o r r e s p o n d i n g   dimension  o f  

ano ther   a r b i t r a r y   passage  somewhat  g r e a t e r   than  the  d i s t a n c e   between  t h e  

grooves  94,  96.  This  would  give  a  f a s t e r   set  dev ice ,   which  may  be 

d e s i r a b l e   in  c e r t a i n   c o n n e c t i o n s .  



1.  E l e c t r o - h y d r a u l i c   set  device  compr is ing   in  a  housing  a  p i s t o n  

(26)  which  is  operab le   by  means  of  h y d r a u l i c   p ressure   that  is  fed  to  t h e  

working  side  of  the  p i s ton   via  a  valve  passage  (96 ,100) ,   that   is  opened 

or  c losed  by  an  e l e c t r o m a g n e t i c a l l y   ope ra t ed   con t ro l   s l i de   (82),   a  r e t u r n  

spr ing   (116)  a c t i n g   between  said  c o n t r o l   s l i de   and  said  p i s ton   and 

tending  to  move  the  s l ide   aga ins t   the  a c t i o n   of  the  e l e c t r o m a g n e t   (22)  i n  

a  d i r e c t i o n   c l o s i n g   the  valve  passage ,   and  said  con t ro l   s l ide   b e i n g  

a r ranged   in  a  bore  (50)  open  at  both  ends  in  a  housing  por t ion   ( 4 8 ) ,  

l oca t ed   between  the  p is ton   and  an  annu la r   e l e c t r o m a g n e t   armature  ( 7 6 )  

which  is  d r i v a b l y   engaged  with  the  c o n t r o l   s l i de   (82)  and  a  rod  ( 2 8 )  

connected   to  the  p i s ton   pass ing  through  said  housing  po r t ion   (48)  and  t h e  

e l e c t r o m a g n e t   armature   (76),  c h a r a c t e r i z e d   in  that   the  con t ro l   s l i de   ( 8 2 )  

c o n s i s t s   of  a  s leeve   shaped  e lement ,   and  that   said  p i s ton   rod  (28)  p a s s e s  

through  said  bore  (50)  and  said  s leeve   shaped  element  ( 8 2 ) .  

2.  A  dev ice   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  that   t h e  

s leeve   shaped  element  (82)  extends  through  the  armature   (76)  and  is  i n  

engagement  with  the  side  t he reo f   remote  from  the  p i s ton   ( 2 6 ) .  

3.  A  device  accord ing   to  claim  2,  c h a r a c t e r i z e d   in  that   s a i d  

engagement  a l lows  l imi t ed   mutual  movement  of  the  armature   (76)  and  t h e  

s leeve  shaped  element  t r a n s v e r s e l y   to  the  l eng th   d i r e c t i o n   of  the  l a t e r .  

4.  A  dev ice   accord ing   to  any  of  the  p receding   c l a i m s ,  

c h a r a c t e r i z e d   in  that   the  s leeve  shaped  element  (82)  in  i t s   wall  h a s  

valve  holes  (100)  forming  said  valve  passage  and  ex tending   a n g u l a r l y  

about  said  s l eeve   shaped  e l e m e n t .  

5.  A  double  ac t ing   e l e c t r o - h y d r a u l i c   set  device  i nc lud ing   in  a 

bore  in  a  housing  a  p i s ton   (140)  that   is  d r i v a b l e   on  both  s ides  by  means 

of  hyd rau l i c   p r e s s u r e   from  two  set  devices   a c t i ng   on  each  i t s   side  of  t h e  

p i s t o n ,   said  set  devices  each  i n c l u d i n g :  

a  valve  passage  (96 ,100) ,   through  which  h y d r a u l i c   p re s su re   is  f e d  

to  the  c o r r e s p o n d i n g   working  side  of  the  p i s t o n   (140)  and  that  is  opened 

or  c losed  by  an  e l e c t r o m a g n e t i c a l l y   c o n t r o l l e d   c o n t r o l   s l ide   (82),  a 

r e tu rn   spring  (116)  ac t ing   between  said  c o n t r o l   s l i de   and  the  p i s t o n  

(140)  and  tending  to  move  the  s l ide   a g a i n s t   the  ac t ion   of  t h e  

e l ec t romagne t   (22)  in  a  d i r e c t i o n   c l o s i n g   the  valve  passage  ( 9 6 , 1 0 0 ) ,  

said  con t ro l   s l i d e   (82)  being  ar ranged  in  a  bore  (50)  opened  at  both  ends 



in  a  housing  p o r t i o n   (48)  located  between  the  p i s ton   (140)  and  an  a n n u l a r  

e l e c t r o m a g n e t i c   armature  (76)  which  is  in  d r i v a b l e   engagement  with  t h e  

con t ro l   s l i d e   (82) ,   a  rod  (28 ,28 ' )   connected  to  the  co r respond ing   side  of 

the  p i s ton   pa s s ing   through  said  e l e c t r o m a g n e t i c   armature  (76),  s a i d  

housing  p o r t i o n   (48)  and  p ro t rud ing   at  the  end  of  the  set  device  ( 2 8 , 2 8 ' )  

remote  from  sa id   p i s ton   (140)  for  forming  at  said  end  an  output  s e t  

element  ( 1 4 4 , 1 4 4 ' ) .  

6.  A  set  device  according  to  claim  5,  c h a r a c t e r i z e d   in  that  t h e  

con t ro l   s l i d e s   c o n s i s t   of  sleeve  shaped  e lements   (82)  and  that   the  p i s t o n  

rods  ( 2 8 , 2 8 ' )   pass  through  co r respond ing   bores  (50)  and  s leeves   ( 8 2 ) .  
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