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(§)  Pneumatically  controlled  air  motor,  for  example,  for  hoisting  implerr  ' 

A  pneumatically  driven,  reversible  motor  (1),  for  example, 
for  a  hoisting  implement,  comprising  ports  connected  with  two 
supply  ducts  for  the  forward  and  return  run  respectively,  the 
feed  being  controlled  by  means  of  a  pneumatic  control-circuit, 
wherein  at  least  one  feed  duct  includes  a  proportionally  operat- 

ing  reducing  valve  (2),  which  is  controlled  by  means  of  a  con- 
trol-duct  (3)  with  a  manually  actuated,  proportionally  operating 
reducing  valve  (5, 6, 5')  raising  the  pressure  to  the  pneumatic 
motor  (1)  such  that  the  moment  produced  by  the  load  can  just 
not  be  retained  by  the  motor  (1),  where  upon  the  motor  will  ro- 

tate  with  low  speed  in  the  opposite  sense,  said  low  speed  be- 
ing  controlled  by  the  extent  of  opening  of  the  reducing  valve. 
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The  i n v e n t i o n   r e l a t e s   to  a  p n e u m a t i c a l l y  

d r i v e n ,   r e v e r s i b l e   m o t o r ,   f o r   e x a m p l e ,   f o r   a  h o i s t i n g   i m p l e -  

m e n t ,   c o m p r i s i n g   p o r t s   c o n n e c t e d   w i t h   two  s u p p l y   d u c t s   f o r  

t h e   f o r w a r d   and  r e t u r n   run   r e s p e c t i v e l y ,   t he   f e e d   b e i n g   c o n -  

t r o l l e d   by  means   of  a  p n e u m a t i c   c o n t r o l - c i r c u i t .  

The  i n v e n t i o n   has   f o r   i t s   o b j e c t   to  p r o v i d e   a  

m o t o r   w i t h   an  i m p r o v e d   p n e u m a t i c   c o n t r o l   so  t h a t   t h e   p n e u m a -  

t i c   m o t o r   is  c a p a b l e   of  r o t a t i n g   w i t h   v a r i a b l e   s p e e d s   in  o n e  

s e n s e   as  w e l l   as  in  the   o t h e r   in  b o t h   t he   l o a d e d   s t a t e   a n d  

t h e   n o - l o a d   s t a t e .   , 
The  m o t o r   e m b o d y i n g   t he   i n v e n t i o n   is  d i s t i n -  

g u i s h e d   in  t h a t   a t   l e a s t   one  f e e d   d u c t   i n c l u d e s   a  p r o p o r t i o -  

n a l l y   o p e r a t i n g   r e d u c i n g   v a l v e ,   w h i c h   is  c o n t r o l l e d   by  m e a n s  

of  a  c o n t r o l - d u c t   w i t h   a  m a n u a l l y   a c t u a t e d ,   p r o p o r t i o n a l l y  

o p e r a t i n g   r e d u c i n g   v a l v e .  

By  means   of  such   a  p r o p o r t i o n a l l y   a c t i n g   r e -  

d u c i n g   v a l v e   t h e   p r e s s u r e   to  t h e   p n e u m a t i c   m o t o r   can  be  r a i -  

sed  in  a  m a n n e r   s u c h   t h a t   t he   moment   p r o d u c e d   by  t he   l o a d   c a n  

j u s t   no t   be  r e t a i n e d   by  t he   m o t o r .   As  a  r e s u l t   t he   m o t o r   w i l l  

r o t a t e   w i t h   low  s p e e d   in  t h e   o p p o s i t e   s e n s e ,   t he   s p e e d   b e i n g  

c o n t r o l l e d   by  t he   e x t e n t   of  o p e n i n g   of  the   r e d u c i n g   v a l v e .  

The  l a t t e r   e f f e c t   is   d e t e r m i n e d   by  t he   e x t e n t   of  d e p r e s s i o n  

of  t he   m a n u a l l y   a c t u a t e d ,   p r o p o r t i o n a l l y   o p e r a t i n g   r e d u c i n g  

v a l v e .  

In  a  p a r t i c u l a r l y   s i m p l e   e m b o d i m e n t   t he   t w o  

f e e d   d u c t s   to  t h e   p n e u m a t i c   m o t o r   i n c l u d e   a  p r o p o r t i o n a l l y  

o p e r a t i n g   r e d u c i n g   v a l v e ,   e ach   h a v i n g   i t s   own  c o n t r o l - c i r -  

c u i t .  

In  an  e m b o d i m e n t   in  a c c o r d a n c e   w i t h   a  f u r t h e r  

d e v e l o p m e n t   of  t h e   i n v e n t i o n   a  b y - p a s s   d u c t s   is  a r r a n g e d  

p a r a l l e l   to  one  f e e d   d u c t ,   in  w h i c h   t he   b y - p a s s   d u c t   and  t h e  



o t h e r   f e e d   d u c t   can  be  a l t e r n a t e l y   c o n n e c t e d   and  s e t   f r e e  

r e s p e c t i v e l y   w i t h   t h e   s o u r c e   of  p r e s s u r e   by  means   of  a  f i v e -  

p o r t   c o n t r o l - v a l v e   and  in  wh ich   s a i d   one  f e e d   d u c t   or  t h e  

b y - p a s s   d u c t   can   be  c o n n e c t e d   w i t h   t he   m o t o r   by  means   of  a  

t h r e e - p o r t   v a l v e .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   more  f u l l y  
w i t h   r e f e r e n c e   to   two  e m b o d i m e n t s .  

The  d r a w i n g   s h o w s  i n :  

F i g .   1  a  f i r s t   e m b o d i m e n t   of  a  p n e u m a t i c   c o n -  

t r o l - d i a g r a m   f o r   a  r e v e r s i b l e ,   p n e u m a t i c   m o t o r .  

F i g .   2  a  s e c o n d   e m b o d i m e n t   of  a  p n e u m a t i c   c o n -  

t r o l - d i a g r a m .  

In  b o t h   f i g u r e s   c o r r e s p o n d i n g   p a r t s   a r e   d e s i g -  

n a t e d   by  t h e   same  r e f e r e n c e   n u m e r a l s .   r e f e r e n c e   n u m e r a l   1 

d e s i g n a t e s   t he   r e v e r s i b l e   p n e u m a t i c   m o t o r   w i t h   t he   p o r t s   o f  

w h i c h   a r e   i n d i v i d u a l l y   c o n n e c t e d   f e e d   d u c t s   c o m m u n i c a t i n g  

w i t h   a  s o u r c e   of  p r e s s u r e   D .  

R e f e r r i n g   to  f i g .   1,  e a c h   f e e d   d u c t   is  p r o v i -  

ded  w i t h   a  p r o p o r t i o n a l l y   o p e r a t i n g   r e d u c i n g   v a l v e   2  and  2 ' ,  

w h i c h   v a l v e s   can  be  a c t u a t e d   by  t h e i r   own  c o n t r o l - c i r c u i t s   3 

and  4.  The  c o n t r o l - c i r c u i t   3  i n c l u d e s   a  m a n u a l l y   a c t u a t e d ,  

p r o p o r t i o n a l l y   o p e r a t i n g   r e d u c i n g   v a l v e   5  and  6  r e s p e c t i v e l y .  

By  d e p r e s s i n g ,   f o r   e x a m p l e ,   v a l v e   5  t he   v a l v e  

2  w i l l   o p e n   f u r t h e r   a t   an  i n c r e a s i n g   p r e s s u r e   in  t he   d u c t   3 

so  t h a t   an  i n c r e a s i n g   p r e s s u r e   w i l l   a c t   on  t he   m o t o r .   As  a  

r e s u l t   t h e   m o t o r   w i l l   t u r n   to  t he   r i g h t ,   f o r   e x a m p l e .   By  d e -  

p r e s s i n g   t h e   v a l v e   6,  t he   p r e s s u r e   in  t he   d u c t   4  i n c r e a s e s   s o  

t h a t   t he   c o u n t e r - p r e s s u r e   on  the   m o t o r   a l s o   i n c r e a s e s .   b y  

c o r r e c t l y   b a l a n c i n g   t he   two  p r e s s u r e s   on  b o t h   s i d e s   of  t h e  

m o t o r   t he   s p e e d   of  t he   m o t o r   is  c o n t r o l l e d   in  one  s e n s e   o r  

t he   o t h e r .   I t   is   t h u s   p o s s i b l e   to  c a u s e   the   m o t o r   to  h o i s t  

and  t he   v e e r   at   f u l l   s p e e d   or  at  l o w e r   s p e e d s .   I t   is  p r e f e r -  

r ed   to   s i m u l t a n e o u s l y   d e p r e s s   or  r e l e a s e   r e s p e c t i v e l y   t h e  

v a l v e s   5,  6  by  means   of  a  m e c h a n i c a l   l e v e r a g e   7.  The  p n e u m a -  
t i c   c o n t r o l - c i r c u i t   p a r t   f o r   t he   b r a k e   of  t he   m o t o r   i n c l u d e d  

in  t he   d i a g r a m   is  of  a  c o n v e n t i o n a l   t y p e   and  is  l e f t   ou t   o f  

c o n s i d e r a t i o n .  

F i g .   2  shows   an  e m b o d i m e n t   in  w h i c h   the   t w o  



f e e d   d u c t s   of  t he   m o t o r   1  a r e   c o n n e c t e d   w i t h   the   s o u r c e   o f  

p r e s s u r e   D;  o n l y   one  f e e d   d u c t   8  is  p r o v i d e d   w i t h   a  p r o p o r -  

t i o n a l l y   o p e r a t i n g   r e d u c i n g   v a l v e   2.  P a r a l l e l   to  t he   d u c t   8 

is  a r r a n g e d   a  b y - p a s s   d u c t   9,  w h i c h   can  be  c o n n e c t e d   t o g e t h e r  

w i t h   t he   o t h e r   f e e d   d u c t   w i t h   t he   s o u r c e   of  p r e s s u r e   by  m e a n s  

of   a  f i v e - p o r t   v a l v e   11.  T h i s   f i v e - p o r t   v a l v e   11  can  be  m o v e d  

by  means   of  a  c o n t r o l - c i r c u i t   12  i n t o   t he   l e f t - h a n d   or  r i g h t -  

hand   p o s i t i o n   r e s p e c t i v e l y   so  t h a t   t he   m o t o r   1  can  be  a l t e r -  

n a t e l y   r o t a t e d   to  t he   l e f t   or  to  t he   r i g h t .   The  c o n t r o l - c i r -  

c u i t   s y s t e m   12  os  of  a  c o n v e n t i o n a l   t y p e   and  l i e s   b e y o n d   t h e  

s c o p e   of  t h i s   i n v e n t i o n .  

The  p r o p o r t i o n a l l y   o p e r a t i n g   r e d u c i n g   v a l v e   2 

in  t h e   f e e d   d u c t   8  is   c o n t r o l l e d   in  t h e  s a m e   m a n n e r   as  i n d i -  

c a t e d   in  t h e   f o r e g o i n g   d i a g r a m   by  m e a n s  o f   a  m a n u a l l y   a c t u a -  

t e d   r e d u c i n g   v a l v e   5'  so  t h a t   w i t h   an  i n c r e a s i n g   p r e s s u r e   i n  

t h e   c o n t r o l - d u c t   3  t h e   v a l v e   2  w i l l   f u r t h e r   o p e n .   The  d u c t   8 

is   c o n n e c t e d   w i t h   t he   m o t o r   1  by  means   of  a  t h r e e - p o r t   v a l v e  

12,  w h i c h   is  c o n t r o l l e d   by  a  t h r e e - p o r t   v a l v e   13,  w h i c h   i n  

t u r n   is   c o n t r o l l e d   by  the   c o n t r o l - d u c t   3.  As  soon   as  p r e s s u r e  

p r e v a i l s   in  t he   d u c t   3  t he   c o n t r o l - d u c t   to  v a l v e   12  i s   e n e r -  

g i z e d   so  t h a t   t h e   f e e d   d u c t   8  a d j o i n s   t he   m o t o r   1 .  

A s s u m i n g   t h e   l e f t - h a n d   p o r t   of  t he   m o t o r   1  i n  

f i g .   2  s e r v e s   f o r   h o i s t i n g   a  l o a d ,   a  l o w e r   p r e s s u r e   in  t h e  

f e e d   d u c t   in  t he   l e f t - h a n d   p o r t   w i l l   r e s u l t   in  a  r e v e r s a l   o f  

t h e   d i r e c t i o n   or   r o t a t i o n   of  t he   m o t o r   at   a  g i v e n   l o a d .   T h e  

c o u n t e r - p r e s s u r e   b r a k i n g   e f f e c t   a imed   a t   by  the   i n v e n t i o n   i s  

t h u s   o b t a i n e d   so  t h a t   t he   l o a d   w i l l   be  l o w e r e d   more  or  l e s s  

r a p i d l y   in  a c c o r d a n c e   w i t h   t he   d e p r e s s i o n   of  the   m a n u a l l y  

a c t u a t e d   v a l v e   5 ' .  



1.  A  p n e u m a t i c a l l y   d r i v e n ,   r e v e r s i b l e   m o t o r ,  

f o r   e x a m p l e ,   f o r   a  h o i s t i n g   i m p l e m e n t ,   c o m p r i s i n g   p o r t s   c o n -  

n e c t e d   w i t h   two  f e e d   d u c t s   f o r   the   f o r w a r d   and  r e t u r n   r u n  

r e s p e c t i v e l y ,   t h e   f e e d   b e i n g   c o n t r o l l e d   by  means   of  a  p n e u m a -  
t i c   c o n t r o l - c i r c u i t   c h a r a c t e r i z e d   in  t h a t   at   l e a s t   one  f e e d  

d u c t   i n c l u d e s   a  p r o p o r t i o n a l l y   o p e r a t i n g   r e d u c i n g   v a l v e   w h i c h  

is   c o n t r o l l e d   by  means   of  a  c o n t r o l - d u c t   b y  a   m a n u a l l y   a c t u a -  

t e d ,   p r o p o r t i o n a l l y   o p e r a t i n g   r e d u c i n g   v a l v e .  

2.  A  m o t o r   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i -  

zed  in  t h a t   t he   two  f e e d   d u c t s   i n c l u d e   e a c h   a  p r o p o r t i o n a l l y  

o p e r a t i n g   r e d u c i n g   v a l v e ,   e a c h   h a v i n g   i t s   won  c o n t r o l - c i r -  

c u i t .  

3.  A  m o t o r   as  c l a i m e d   in  c l a i m   2,  c h a r a c t e r i -  

zed  in  t h a t   p a r a l l e l   to   one  f e e d   d u c t   is  a r r a n g e d   a  b y - p a s s  

d u c t   and  in  t h a t   t he   b y - p a s s   d u c t   t o g e t h e r   w i t h   the   o t h e r  

f e e d   d u c t   can  be  a l t e r n a t e l y   c o n n e c t e d   w i t h   t he   s o u r c e   o f  

p r e s s u r e   and  s e t   f r e e   by  means   of  a  f i v e - p o r t   c o n t r o l - v a l v e  

and  s a i d   one  f e e d   d u c t   pr   t h e   b y - p a s s   d u c t   can  be  c o n n e c t e d  

w i t h   the   m o t o r   by  means   of  a  t h r e e - p o r t   v a l v e .  
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