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©  Device  for  controlling  the  rotation  of  a  shaft  through  a  preselected  angle. 

A  device  for  controlling  the  rotation  of  shaft  (12)  through 
a  preselected  angle  narrower  than  360°.  On  the  shaft  there 
are mounted  two  fresh-wheels  (10,11)  one  at  least  of  which  is 
actuatable  by  a  lever  (18)  to  which  a  predominantly  recti- 
linear  reciprocation  is  impressed.  The  connection  between 
the  lever  (18)  and  the  outer  ring  (17)  of  the  free-wheel  is 
embodied  by  a  pin  (25)  integral  with  the  ring  and engaged  by 
a  slot  (26)  formed  in  the  vicinity  of  the  free  end  of  the  lever. 
The  slope  of  the  slot  is  such  that  in  the  thrust  stroke  of  the 
lever  it  causes  the  lever  end  to  approach  a  cylindrical  race 
(29)  of  a  disc  (28)  keyed  to  the  shaft  (12)  beside  the  free 
wheel.  In  a  determined  position  this  race  is  cut  away  by  a 
hollow  space  (30)  so  that  when  the  lever  end  arrives  in 
registry  with  the  hollow  space,  it  can  be  depressed  and  thus 
it  prevents  the  drive  transfer  for  the  free-wheel  ring. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   c o n t r o l -  

l i n g   the   r o t a t i o n   of  a  s h a f t   t h r o u g h   a  p r e s e l e c t e d  

a n g l e   n a r r o w e r   t h a n   3 6 0 ° .   More  p a r t i c u l a r l y ,   t h i s   d e -  

v i c e   i s   i n t e n d e d   to  be  e m p l o y e d   in  an  e l e c t r i c   s w i t c h  

f o r   l o a d i n g   t he   c l o s u r e   s p r i n g s   t h e r e o f .  

T h e s e   c l o s u r e   s p r i n g s   a c t   b e t w e e n   a  f i x e d   p o i n t  

of  t he   s w i t c h   c a s i n g   and  a  d i s c   i n t e g r a l   w i t h   a  s h a f t  

w h i c h ,   t h r o u g h   a p p r o p r i a t e   l i n k a g e s ,   a c t u a t e s   t he   mo-  

v a b l e   c o n t a c t s   of  the   s w i t c h   c o n c e r n e d .  

When  the   l i n e   c o n j o i n i n g   s a i d   f i x e d   p o i n t   and  t h e  

p o i n t   at   wh ich   the   s p r i n g s   a r e   f a s t e n e d   to  the   d i s c   i n -  

t e g r a l   w i t h   t he   s h a f t   p a s s e s   t h r o u g h   the   a x i s   of  t h e  

s h a f t   and  t h e   p o i n t   where  t h e   s p r i n g s   a re   a t t a c h e d = a o  

t he   d i s c   a r e   s i t u a t e d ,   r e l a t i v e   to  t he   s h a f t ,   on  t h e  

same  s i d e   as  t he   f i x e d   p o i n t ,   t h e   s p r i n g s   a re   u n l o a d e d  

and ,   to  l o a d   t hem,   i t   is  r e q u i r e d   t h a t   the   s h a f t   a n d  

the   d i s c   be  r o t a t e d   t h r o u g h   an  a n g l e   which   is   s l i g h t l y  

w i d e r   t h a n   180°  and  t h a t   t he   d i s c   be  l a t c h e d   in  such   a 

p o s i t i o n ,   in  which   the  s p r i n g s   a r e   l o a d e d   to  a  m a x i m u m .  

To  have  t he   m o v a b l e   c o n t a c t s   s n a p p i n g   i n t o   the   c l o s u r e  

p o s i t i o n ,   t he   d i s c   must  be  u n l a t c h e d ,   so  t h a t   t h e  

s p r i n g s   a r e   s e t   f r e e   and  can  d i s p l a y   t h e i r   b i a s   t h u s  



s n a p p i n g l y   r o t a t i n g   t he   d i s c   and  t h e   s h a f t   t o w a r d s   t h e i r  

s t a r t i n g   p o s i t i o n .  

I t   i s   a p p a r e n t   t h a t   t h e   a n g l e   t h r o u g h   w h i c h   t h e  

s h a f t   must   be  r o t a t e d   to  b r i n g   t he   s p r i n g s   from  t h e   u n -  

l o a d e d   c o n d i t i o n   to  t he   c o n d i t i o n   of  maximum  l o a d   m u s t  

be  v e r y   a c c u r a t e   i f   i t   i s   d e s i r e d   t h a t   t h e   s p r i n g s   may 

r e l i a b l y   a t t a i n   the   l o a d i n g   p o s i t i o n   and ,   i f   i t   i s   d e  -  

s i r e d ,   on  t h e   o t h e r   h a n d ,   t h a t   t h e   s t o p p i n g   a b u t m e n t   b e ,  

in  t u r n ,   no t   too   h e a v i l y   l o a d e d   as  to  make  i t s   u n l a t c h -  

ing  by  a  p r e s e l e c t e d   f o r c e   t o o   d i f f i c u l t   a t   t h e   p r e s c r i -  

bed  i n s t a n t   of  t i m e .  

I n a s m u c h   as  t he   r o t a t i o n   of  t h e   s h a f t   d u r i n g   t h e  

s p r i n g   l o a d i n g   s t a g e   r e q u i r e s   no t   n e g l i g i b l e   f o r c e s ,  

t h e r e   i s   u s e d   to  c o n t r o l   s u c h   a  r o t a t i o n   a  d e v i c e   w h i c h  

c a u s e s   t h e   s h a f t   to  be  r o t a t e d   s t e p w i s e   t h r o u g h   s e q u e n -  

t i a l l y   o r d e r e d   s m a l l   a n g l e s   u n t i l   r e a c h i n g   the   p r e s e -  

l e c t e d   t o t a l   a n g l e .   A  c o n v e n t i o n a l   c o n t r o l   d e v i c e   o f  

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

to  t h e   s h a f t   which  must   be  r o t a t e d   and  at  l e a s t   a  l e v e r  

a c t u a t e d   by  a p p r o p r i a t e   m o t i v e   means   f o r   b e i n g   r e c i p r o -  

c a t e d   a l o n g   a  v i r t u a l l y   r e c t i l i n e a r   p a t h   and  c a p a b l e   o f  

a c t i n g   upon  e i t h e r   f r e e - w h e e l   to  c a u s e   the   s h a f t   to  b e  

r o t a t e d   t h r o u g h   a  s m a l l   a n g l e   d u r i n g   i t s   a d v a n c e   s t r o k e ,  

w h e r e a s   d u r i n g   the  r e t u r n   s t r o k e   of  the   l e v e r   t he   s e c o n d  

f r e e - w h e e l   p r e v e n t s   t h e   r e t u r n   r o t a t i o n   of  t he   s h a f t .  

Also   two  l e v e r s   can  be  p r o v i d e d ,   e ach   of  which   i s   a s s o -  

c i a t e d   to  each   f r e e - w h e e l   and  a c t i n g   wi th   a  p h a s e   s h i f t  

on  t he   f r e e - w h e e l   in  such   a  way  t h a t ,   when  e i t h e r   l e v e r  



goes   a l o n g   an  a d v a n c e   s t r o k e ,   t he   o t h e r   goes   a l o n g   i t s  

r e t u r n   s t r o k e .  

As  the   p r e s e l e c t e d   t o t a l   a n g l e   of  r o t a t i o n   f o r  

t he   s h a f t   is   a t t a i n e d ,   t he   m o t i v e   means   a re   s t o p p e d   b u t ,  

due  to  t h e i r   i n e r t i a ,   t h e y   c a n n o t   be  s t o p p e d   i n s t a n t a -  

n e o u s l y   and  can  t h u s   b r i n g   a b o u t   a  f u r t h e r   r o t a t i o n   o f  

t he   s h a f t   and  o r i g i n a t e   the   s h o r t c o m i n g s   i n d i c a t e d   a b o v e .  

A n o t h e r   p o s s i b i l i t y   i s   t h a t   t he   m o t i v e   means  a re   s t o p -  

ped  too  e a r l y .  

An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   is   to  p r o v i d e  

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

p r e s e l e c t e d   a n g l e   w h i c h   is   c a p a b l e   of  r e l i a b l y   c a r r y i n g  

out   the   s t o p p a g e   of  t h e   s h a f t   as  soon  as  t he   d e s i r e d  

a n g l e   of  r o t a t i o n   i s   a t t a i n e d   even  i f   t he   m o t i v e   m e a n s  

c a n n o t   be  s t o p p e d   i n s t a n t a n e o u s l y .  

Th i s   o b j e c t   i s   a c h i e v e d   by  t h e   d e v i c e   a c c o r d i n g  

to  the  i n v e n t i o n   w h i c h   c o m p r i s e s   two  f r e e - w h e e l s   m o u n -  

t e d   on  the   s h a f t   to  be  r o t a t e d   and  a t   l e a s t   a  t h r u s t  

l e v e r   c o n n e c t e d   w i t h   t h e   o u t e r   r i n g   of  e i t h e r   f r e e - w h e e l  

wh ich   can  be  r o t a t e d   in  bo th   d i r e c t i o n s ,   s a i d   l e v e r   b e i n g  

a c t u a t e d   by  m o t i v e   means   so  as  to  b r i n g   a b o u t   a  s u b s t a n -  

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

r a c t e r i z e d   in  t h a t   t he   c o n n e c t i o n   b e t w e e n   s a i d   t h r u s t  

l e v e r   and  the   o u t e r   r i n g   of  s a i d   f r e e - w h e e l   is  e m b o d i e d  

by  a  pin  i n t e g r a l   w i t h   t he   o u t e r   r i n g   and  e n g a g e d   by  a 

s h a p e d   s l o t   f o r m e d   in  t h e   v i c i n i t y   of  t he   l e v e r   end,   i n  

t h a t   the   g e n e r a l   t r e n d   of  s a i d   s l o t   is   in  a  d i r e c t i o n  

which   fo rms   w i t h   t h e   d i r e c t i o n   of  m o t i o n   of  the  l e v e r   a n  



a n g l e   which   is  w i d e r   t h a n   90°  and  n a r r o w e r   t h a n   1 8 0 °  

and  in  t h a t   t he   l e v e r   end  i n s i s t s   upon  t h e   p e r i p h e r a l  

s u r f a c e   of  a  c i r c u l a r   d i s c   keyed   to  t he   s h a f t   to  b e  

r o t a t e d   b e s i d e   t h e   f r e e - w h e e l ,   s a i d   d i s c   h a v i n g ,   at   a 

p r e s e l e c t e d   a n g u l a r   l o c a t i o n ,   a  h o l l o w   s p a c e   wh ich   i s  

d e p r e s s e d   r e l a t i v e   to  i t s   c i r c u l a r   p e r i p h e r y ,   r e s i l i e n t  

means  b e i n g   f u r t h e r   p r o v i d e d   which   t e n d   to  l i f t   t he   l e -  

ver   end  above   t h e   p e r i p h e r y   of  s a i d   d i s c .  

By  t he   d e v i c e   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   t h e  

r e s u l t   is   t h a t   t he   t h r u s t   l e v e r ,   in  i t s   a d v a n c e   s t r o k e ,  

can  t r a n s f e r   i t s   d r i v e   to  t h e   p in   i n t e g r a l   w i t h   t he   f r e e -  

whee l   o n l y   i f   i t s   end  r e s t s   on  t he   p e r i p h e r y   of  t h e   d i s c  

i n t e g r a l   w i t h   t he   s h a f t ,   w h e r e a s ,   as  soon  as  t h i s   c o n t a c t  

i s   d i s c o n t i n u e d   b e c a u s e   t h e   d e p r e s s e d   h o l l o w   s p a c e   i s  

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

t i n u e   i t s   r e c i p r o c a t i o n s ,   c a n n o t   d r i v e   to  r o t a t i o n   a n y  

l o n g e r   t he   o u t e r   r i n g   of  t h e   f r e e - w h e e l ,   so  t h a t   t h e  

s h a f t   is   r e l i a b l y   s t o p p e d   in  the   d e s i r e d   a n g u l a r   p o s i -  

t i o n   as  d e t e r m i n e d   by  t h e   l o c a t i o n   of  s a i d   h o l l o w   s p a c e .  

Of  c o u r s e ,   i f   r e s p e c t i v e   t h r u s t   l e v e r s   a r e   a s s o -  

c i a t e d   to  bo th   f r e e - w h e e l s ,   t he   c o n n e c t i o n   b e t w e e n   t h e s e  

and  the   o u t e r   r i n g s   of  t h e   f r e e - w h e e l s   must   be  e m b o d i e d  

j u s t   in  the   same  way  as  h e r e i n b e f o r e   d e s c r i b e d   f o r   t h e  

c a s e   of  a  s i n g l e   l e v e r .   If   so,   t he   c i r c u l a r   d i s c   and  i t s  

r e s p e c t i v e   h o l l o w   s p a c e   may  be  used   fo r   b o t h   t h r u s t   l e -  

v e r s .  

In  b o t h   c a s e s ,   t h e   d i s c   can  be  made  as  an  e n t i t y  

w i t h   the   d r i v e n   p o r t i o n   of  t he   f r e e - w h e e l ( s )   which   is   i n -  



t e g r a l   w i t h   t he   s h a f t   to  be  r o t a t e d .  

The  f o r e g o i n g   and  o t h e r   f e a t u r e s   of  t h e   c o n t r o l  

d e v i c e   a c c o r d i n g   to  t h e   i n v e n t i o n   and  the   a d v a n t a g e s  

s t e m m i n g   t h e r e f r o m   w i l l   become  a p p a r e n t   in  g r e a t e r   d e -  

t a i l   f rom  the   e n s u i n g   d e s c r i p t i o n   of  an  e x e m p l a r y   e m b o -  

d i m e n t   t h e r e o f   g i v e n   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g  

d r a w i n g s ,   w h e r e i n  :  

FIGURE  1  is   a  s i d e   e l e v a t i o n a l   view  of  a  d e v i c e  

h a v i n g   two  f r e e - w h e e l s   and  two  r e s p e c t i v e   a c t u a t i o n   l e v e r s ,  

FIGURE  2  is   a  p l a n   v iew  of  the   same  d e v i c e ,  

FIGURE  3 is '   a  view  akin  t o  t h a t  o f   FIGURE  1  but  with  t h e  

d e v i c e   in  t he   end  of  s t r o k e   p o s i t i o n ,   a n d  

FIGURES  4  and  5  d i a g r a m m a t i c a l l y   show  t he   c l o s i n g  

s p r i n g   of  a  s w i t c h   to  w h i c h   the   d e v i c e   in  q u e s t i o n   h a s  

been   a p p l i e d ,   in  t he   u n l o a d e d   and  the   l o a d e d   c o n f i g u r a -  

t i o n ,   r e s p e c t i v e l y .  

The  d e v i c e   is  shown  o n l y   d i a g r a m m a t i c a l l y   in  t h e  

d r a w i n g s   but   in  a  manne r   w h i c h   is  s u f f i c i e n t   to  make  i t s  

o p e r a b i l i t y   u n d e r s t a n d a b l e   and  to  i n d i c a t e   t h e   means  n e -  

c e s s a r y   f o r   such  o p e r a b i l i t y .  

In  the   e x a m p l e   shown  h e r e i n ,   by  way  of  e x a m p l e ,  

t h e   s u b j e c t   m a t t e r   is   t h e   a p p l i c a t i o n   of  t he   d e v i c e   to  a n  

e l e c t r i c   s w i t c h   ( n o t   shown  b e c a u s e   i t   i s   not   a  p a r t   o f  

t he   i n v e n t i o n )   f o r   l o a d i n g   t he   c l o s i n g   s p r i n g ( s )   of  t h e  

s w i t c h   in  q u e s t i o n .   I t   i s  u n d e r s t o o d , a t   any  r a t e ,   t h a t  

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

w h i c h   a  s h a f t   must  be  r o t a t e d ,   s t a r t i n g   from  an  a n g u l a r  

s t a r t i n g   p o s i t i o n ,   a l o n g   a  s i n g l e   s e n s e   of  r o t a t i o n   a n d  



t h r o u g h   a  p r e s e l e c t e d   a n g l e   n a r r o w e r   t h a n   3 6 0 ° .  

A  d e v i c e   of  t he   k i n d   r e f e r r e d   to  h e r e i n   g e n e r a l -  

ly  c o m p r i s e s   two  f r e e - w h e e l s ,   g e n e r a l l y   i n d i c a t e d   a t   1 0  ,  

11  and  m o u n t e d   on  the   s h a f t   12  wh ich   must   be  r o t a t e d   i n  

t he   d i r e c t i o n   of  the   a r r o w   13  a b o u t   i t s   a x i s   t h r o u g h   a  

p r e s e l e c t e d   a n g l e   which   i s   n a r r o w e r   t h a n   360°  f rom  a  

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

The  f r e e - w h e e l s   10,  11  a r e   e q u a l   to  one  a n o t h e r  

and  t h e i r   c o n s t r u c t i o n   i s   c o n v e n t i o n a l .   I t   i s   s u f f i c i e n t  

to  n o t e   t h a t   e ach   of  them  c o m p r i s e s   a  p o r t i o n   14  k e y e d  

to  t h e   s h a f t   12  ( i n d i c a t e d   in  d o t t e d   l i n e s   in  FIGURES  1 

and  3 ) ,   s a i d   p o r t i o n   14  h a s ,   f o r m e d   p e r i p h e r a l l y   t h e r e -  

o f ,   w e d g e - s h a p e d   h o l l o w   s p a c e s   15,  in  each   of  w h i c h   a 

f r i c t i o n   r o l l e r ,   16,  i s   f r e e l y   i n s e r t e d .   Around   s u c h  

a  p o r t i o n   14,  w i t h   t he   r o l l e r s   16  i n s e r t e d   in  t he   w e d g e -  

s h a p e d   s e a t i n g s   15,  a  r i n g   17  i s   m o u n t e d   w i t h   i t s   a c t u a -  

t i o n   arm  1 8 .  

The  o p e r a t i o n   of  such   a  f r e e - w h e e l   m e c h a n i s m   i s  

as  f o l l o w s .  

I f   t h e   r i n g   17  is  r o t a t e d   in  a  d i r e c t i o n   ( c o r r e -  

s p o n d i n g   to  t h e   d i r e c t i o n   13  in  wh ich   i t   i s   d e s i r e d   t o  

have   t h e   s h a f t   12,  w h e r e o n   the   f r e e - w h e e l   i s   m o u n t e d ,  

d r i v e n   to  r o t a t i o n ) s o   t h a t   t he   r o l l e r s   16  a re   c a u s e d   t o  

r o l l   a l o n g   t he   t h r u s t   i n t o   t he   r e s t r i c t e d   s e c t i o n   o f  

t h e i r   w e d g e - s h a p e d   s e a t i n g s   15,  t he   r o t a r y   m o t i o n , t h r o u g h  

s a i d   r o l l e r s   16  i s   t r a n s f e r r e d   to  t he   p o r t i o n   14  k e y e d  

to  t h e   s h a f t   12,  so  t h a t   t h e s e   l a t t e r   a re   d r i v e n   to  r o t a -  

t i o n .   I f ,   c o n v e r s e l y ,   t he   r i n g   17  i s   r o t a t e d   in  t h e  



r e v e r s e   d i r e c t i o n ,   t h e   r o l l e r s   16  a re   p o s i t i o n e d   in  t h e  

d e e p e r   p o r t i o n   of  t h e i r   s e a t i n g s   15  and  c a n n o t   t r a n s f e r  

t h e i r   d r i v e   to  t he   p o r t i o n   14:  in  t h i s   d i r e c t i o n   of  r o t a -  

t i o n   t h e   r i n g   17  t u r n s   i d l y .  

In  view  of  t h e   f o r e g o i n g ,   the   d e v i c e   p r o v i d e s ,   i n  

t h e   c a s e   in  p o i n t , t w o   l e v e r s   19,  20,  which   a r e   c o n n e c t e d ,  

in  a  m a n n e r   which   w i l l   be  e x p l a i n e d   in  more  d e t a i l   h e r e -  

i n a f t e r ,   to  t he   a c t u a t i o n   arms  18  of  t he   r e s p e c t i v e   f r e e -  

w h e e l s   10,  11.  At  t h e i r   o p p o s i t e   e n d s ,   t h e   l e v e r s   1 9 , 2 0  

a r e   m o u n t e d   on  two  e c c e n t r i c s   21,  22,  w h i c h   a r e   k e y e d ,  

w i t h   an  a n g u l a r   s h i f t   of  180°  r e l a t i v e   to  one  a n o t h e r ,   t o  

a  d r i v e   s h a f t   23  a c t u a t e d   by  a  m o t i v e   u n i t   24  so  as  to  b e  

r o t a t e d   a l w a y s   in  t h e   same  d i r e c t i o n   of  r o t a t i o n .  

Thus ,   t he   two  l e v e r s   19,  20  a re   d r i v e n   to  a  v i r t u a l -  

ly  r e c t i l i n e a r   r e c i p r o c a t i o n   and,   w h i l e   e i t h e r   l e v e r   i s  

a d v a n c e d ,   t he   o t h e r   i s   p u s h e d   b a c k w a r d s ,   and  v i c e   v e r s a .  

The  r e s u l t   is   t h a t ,   a p a r t   from  t h e   dead   ends   of  t h e  

s t r o k e ,   a t  e v e r y   i n s t a n t   t h e   r i n g   of  e i t h e r   f r e e - w h e e l   i s  

r o t a t e d   in  t he   d i r e c t i o n   of  the   a r r o w   13,  w h e r e a s ,   at  t h e  

same  t i m e ,   t h e   r i n g   of  t h e   o t h e r   f r e e - w h e e l   i s   r o t a t e d  

in  t h e   r e v e r s e   d i r e c t i o n .   The  r i n g   w h i c h   i s   r o t a t e d   i n  

t he   d i r e c t i o n   of  t he   a r r o w   13  d r i v e s   to  r o t a t i o n   t h e  

s h a f t   12  in  the   same  d i r e c t i o n ,   w h e r e a s   t h e   r i n g   which  i s  

r o t a t e d   in  t he   r e v e r s e   d i r e c t i o n   t u r n s   i d l y .  

I t   is  a p p a r e n t   t h a t   two  f r e e - w h e e l s   a r e   r e q u i r e d :  

as  a  m a t t e r   of  f a c t ,   in  t he   i d l e   r o t a t i o n   s t a g e   of  t h e  

r i n g   of  e i t h e r   f r e e - w h e e l ,   the   s h a f t   c o u l d   c o n c u r r e n t l y  

,  be  r o t a t e d   backwards,   e s p e c i a l l y   when  so  u r g e d   by  an  e x t e r n -  



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

t i o n   i t   has  r e a c h e d ,   or  even   t h r u s t   f a r t h e r   on  in  t h e  

d e s i r e d   d i r e c t i o n   of  r o t a t i o n   by  t he   a g e n c y   of  t he   s e c o n d  

f r e e - w h e e l .   In  t he   f o r m e r   c a s e ,   a  s e c o n d   f r e e - w h e e l  

is   e n o u g h ,   t he   i d l e   r i n g   of  which   i s   h e l d   s t e a d y   by  a n  

a p p r o p r i a t e   c o n n e c t i o n   w i t h   a  f i x e d   s t r u c t u r e .   The  s e c o n d  

c a s e ,   i n s t e a d ,   is   t he   one  c o n s i d e r e d   in  t h e   e x a m p l e  

shown  in  the   d r a w i n g s ,   w h e r e i n   the   s e c o n d   f r e e - w h e e l  

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

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

A  d e v i c e   such   as  d e s c r i b e d   h e r e i n b e f o r e   i s   a l r e a d y  

known.   In  such   a  c o n v e n t i o n a l   d e v i c e   t h e   c o n t r o l   l e -  

v e r ( s )   was  m e r e l y   p i v o t e d   to  t he   a c t u a t i o n   a rms  of  t he   r e -  

s p e c t i v e   f r e e - w h e e l s .   T h u s ,   t h e   f r e e - w h e e l s   a r e   n e c e s -  

s a r i l y   a c t u a t e d   not   o n l y   u n t i l   such  t i m e   as  t h e   m o t i v e  

u n i t   i s   a c t i v e ,   bu t   u n t i l   such   t ime   as  i t   i s   f i n a l l y  

s t o p p e d   a f t e r   a  t r a n s i t i o n a l   i n e r t i a l   m o t i o n   p e r i o d   w h i c h  

i s   s t a r t e d   at  t he   i n s t a n t   of  t i m e   when  t h e   m o t i v e   u n i t  

i s   s w i t c h e d   o f f .   As  a  r e s u l t ,   t he   a c t u a l   a n g l e   by  w h i c h  

t h e   s h a f t   was  c a u s e d   to  be  r o t a t e d   w i t h   t he   known  d e v i c e  

c o u l d   no t   a c c u r a t e l y   e s t a b l i s h e d   b e f o r e h a n d .  

The  o b j e c t   of  t h e   i m p r o v e m e n t s   p r o v i d e d   by  t h e  

p r e s e n t   i n v e n t i o n   i s   e x a c t l y   to  o f f s e t   t h i s   d e f e c t .  

These   i m p r o v e m e n t s   e s s e n t i a l l y   c o n s i s t   of  a  p a r t i -  

c u l a r   c o n n e c t i o n   b e t w e e n   t he   c o n t r o l   or  t h r u s t   l e v e r s ,  

19,  20  and  the  a c t u a t i n g   arms  18  of  t he   r e s p e c t i v e   f r e e -  

w h e e l s   10,  11.  I n a s m u c h   as  t h i s   c o n n e c t i o n   i s   t he   s a m e  

f o r   b o t h   the   f r e e - w h e e l s ,   o n l y   t he   one  r e l a t i v e   to  t h e  



f r e e - w h e e l   10  w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

As  b e s t   s e e n   in  the   d r a w i n g s ,   the   arm  18  c a r -  

r i e s   a  p in   25  and  the   t h r u s t   l e v e r   20,  r a t h e r   t h a n   b e i n g  

m e r e l y   p i v o t e d   a b o u t   such  p i n ,   d i s p l a y s   a  s l o t   26  i n  

which  the   p in   25  is   e n g a g e d .   The  s l o t   26  is  a r c u a t e  

but  i t s   g e n e r a l   t r e n d   is  in  a  d i r e c t i o n   which  f o r m s   w i t h  

the   p r e d o m i n a n t l y   r e c t i l i n e a r   d i r e c t i o n   of  m o t i o n   of  t h e  

l e v e r   20  an  a n g l e ,   which   is   i n d i c a t e d   w i t h   a l p h a   i n  

FIGURE  1  and  w h i c h ,   in  any  c a s e ,   mus t   be  w ide r   t h a n   9 0 °  

and  n a r r o w e r   t h a n   1 8 0 ° .  

As  a  r e s u l t   of  t h i s   c o n n e c t i o n   b e t w e e n   the   l e v e r  

20  and  t he   arm  18,  when  t h e   t h r u s t   l e v e r   20  is   moved  f o r -  

ward  in  t he   d i r e c t i o n   of  t h e   a r r o w   27,  i t   t e n d s ,   w i t h   i t s  

f r e e   end ,   to  be  d e p r e s s e d ,   t h a t   i s ,   to  a p p r o a c h   the   f r e e -  

whee l   10  w i t h o u t   p u s h i n g   f o r w a r d   t h e   p in   25  and  t h u s   a l s o  

the   arm  18  i n t e g r a l   w i t h   the   r i n g   17  in  the   d i r e c t i o n  

of  the   a r r o w   13.  For  h a v i n g   t he   t h r u s t   t r a n s f e r r e d   t o  

the   p in   25,  i t   is   r e q u i r e d   t h a t   t h e   f r e e   end  of  t he   l e v e r  

20  may  f i n d   an  a b u t m e n t   which   p r e v e n t s   i t s   d e p r e s s i o n .  

To  t h i s   p u r p o s e ,   b e s i d e   t h e   f r e e - w h e e l   10  a  c i r -  

c u l a r   d i s c   28  i s   p r o v i d e d ,   h a v i n g   a  p e r i p h e r a l   c y l i n d r i c a l  

t r a c k   29,  t h e   d i s c   b e i n g   keyed   to  t h e   s h a f t   12.  By  v i r t u e  

of  t he   p r e s e n c e   of  such  a  c y l i n d r i c a l   t r a c k   29,  t he   f r e e  

end  of  the   l e v e r   20  is   p r e v e n t e d   f rom  b e i n g   l o w e r e d   s o  

t h a t   i t   t r a n s f e r s   t he   t h r u s t   o n t o   t h e   p in   25  which   i s  

e n g a g e d   by  i t s   s l o t   26,  so  t h a t ,   when  the   l e v e r   is   m o v e d  

f o r w a r d   in  t he   d i r e c t i o n   of  t he   a r r o w   27,  the   r i n g   17 

of  the   f r e e - w h e e l   is   r o t a t e d   in  t h e   d i r e c t i o n   of  t h e  



a r r o w   13  and,  t h r o u g h   the   r o l l e r s   16  t r a n s f e r s   t h e   r o -  

t a r y   d r i v e   to   t he   p o r t i o n   14  and  t h u s   to  the   s h a f t   1 2 . .  

The  u n i t a r y   a n g l e   of  r o t a t i o n   is   a  f u n c t i o n   of  t h e  

f o r w a r d   s t r o k e   of  the   l e v e r   20  as  o r i g i n a t e d   by  t h e  

e c c e n t r i c   2 2 .  

T h i s   f o r w a r d   r o t a t i o n   in  t h e   d e s i r e d   d i r e c t i o n   i s  

c o n t i n u e d   in  s m a l l   s e q u e n t i a l   s t e p s ,   w i t h   t he   m o t i v e  

u n i t   24  in  a c t i o n ,   u n t i l   t h e   f r e e   end  of  t he   l e v e r   20  

can  r e s t   on  t h e   c y l i n d r i c a l   t r a c k   2 9 .  

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

12  i r r e s p e c t i v e   of  the   s t o p p a g e   of  t h e   m o t i v e   u n i t   2 4 ,  

i t   is   s u f f i c i e n t   to  r emove   t h e   s u p p o r t i n g   s u r f a c e   f o r   t h e  

f r e e   end  of  t h e   c o n t r o l   l e v e r .  

To  t h i s   p u r p o s e ,   t he   d i s c   28  and  i t s   t r a c k   29  

h a v e ,   in  t h e   d e s i r e d   a n g u l a r   p o s i t i o n ,   a  h o l l o w   s p a c e   3 0 .  

As  soon   as  the  s h a f t   12  and  i t s   d i s c   28  i n t e g r a l  

t h e r e w i t h   have   been  r o t a t e d ,   s t a r t i n g   f rom  a  c e r t a i n  

s t a r t i n g   a n g u l a r   p o s i t i o n ,   t h r o u g h   a  t o t a l   a n g l e   s u c h  

t h a t   t he   f r e e   end  of  t he   t h r u s t   l e v e r   20  e n t e r s   t h e   h o l l o w  

s p a c e   30  and  t h u s   does  no  l o n g e r   r e s t   on  the   t r a c k   29  

of  t he   d i s c   28,  i t   is  no  l o n g e r   p o s s i b l e   to  t r a n s f e r   t h e  

d r i v e   f rom  t h e   l e v e r   20  to  t h e   arm  18  of  the   r i n g   17  o f  

the   f r e e - w h e e l   so  t h a t   t he   l e v e r   c a r r i e s   out   an  i d l e  

s t r o k e .   The  s h a f t   12  is   a u t o m a t i c a l l y   s t o p p e d   in  t h e  

d e s i r e d   a n g u l a r   p o s i t i o n ,   w h e r e a s   t h e   l e v e r   20  can  be  mo-  

ved  f o r w a r d   i d l y   u n t i l   t he   m o t i v e   u n i t   24  is  f i n a l l y  

s t o p p e d .  

To  p r e v e n t   the  f r e e   end  of  t h e   l e v e r   20  from  f a l l -  



ing  due  to  i t s   own  w e i g h t   down  to  t h e   b o t t o m   of  t h e  

h o l l o w   s p a c e   30,  t h e   l e v e r   20  is  b i a s e d   by  a  s p r i n g   31 

which   t e n d s   to  l i f t   t he   l e v e r   i t s e l f .  

What  has  been   d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   t o  

t h e   f r e e   whee l   10  and  to  i t s   c o n t r o l   l e v e r   20  is  i d e n -  

t i c a l l y   v a l i d   f o r   t h e   f r e e - w h e e l   11  and  i t s   r e l e v a n t  

c o n t r o l   l e v e r   19,  bu t   t he   r e c i p r o c a t i o n   of  t he   l a t t e r  

t a k e s   p l a c e   in  a  s e n s e   which   i s   o p p o s i t e   to  t h a t   of  t h e  

l e v e r   2 0 .  

In  the   e x a m p l e   shown  of  two  c o n t r o l   l e v e r s   1 9 ,  

20,  a  s i n g l e   d i s c   28  w i t h   a  c y l i n d r i c a l  t r a c k   29  and  a 

h o l l o w   s p a c e   30  may  s e r v e   f o r   b o t h   l e v e r s ,   s a i d   d i s c  

b e i n g   keyed   to  t h e   s h a f t   12  to  be  r o t a t e d ,   b e t w e e n   t h e  

two  f r e e - w h e e l s   10,  11.  From  the   c o n s t r u c t i o n a l   s t a n d -  

p o i n t ,   the   d i s c   28  can  a l s o   be  made  so  as  to  make  up  

an  e n t i t y   w i th   t h e   p o r t i o n s   14  of  t he   f r e e - w h e e l s   w h i c h  

a r e   s e c u r e d   to  t he   s h a f t .  

O b v i o u s l y ,   in  t he   p r a c t i c a l   c o n s t r u c t i o n   of  t h e  

d e v i c e   as  d e s c r i b e d   a b o v e ,   the   d e p t h   of  t he   h o l l o w   s p a c e  

30  in  t he   d i s c   28,  t h e   s h a p e   of  t he   s l o t   26  in  the   l e -  

v e r s   19,  20  and  t h e   r e c i p r o c a t i o n   s t r o k e   of  the   l a t t e r  

must   be  p r o p e r l y   c o o r d i n a t e d   w i t h   each   o t h e r   in  o r d e r  

t h a t   a  c o r r e c t   o p e r a t i o n   of  t he   d e v i c e   may  be  o b t a i n e d .  

More  p a r t i c u l a r l y ,   the   s l o t s   26  must   be  s u c h  

as  to  make  p o s s i b l e ,   when  the   r e l a t i v e   p i n s   25  are   i n  

d e s i r e d   end  of  s t r o k e   p o s i t i o n ,   to  c a r r y   out   the   e n t i r e  

s t r o k e   of  t he   r e s p e c t i v e   l e v e r s   19,  20  w i t h o u t   any  i n t e r -  

f e r e n c e s ,   e i t h e r   u p w a r d s   and  d o w n w a r d s .   In  i t s   t u r n ,   t h e  



h o l l o w   s p a c e   30  must  be  so  s h a p e d   as  to  be  c a p a b l e   o f  

r e c e i v i n g   in  i t s   i n t e r i o r   t h e   f r e e   ends   of  t he   l e v e r s  

19,  20  d u r i n g   t h e i r   i d l e   r u n s   w i t h o u t   any  i n t e r f e r e n c e s .  

FIGURES  4  and  5,  r e a d   t o g e t h e r   w i th   FIGURE  2 ,  

show  t h e   a p p l i c a t i o n   of  t he   d e v i c e   f o r   l o a d i n g   t he   c l o s -  

i n g  s p r i n g   of  an  e l e c t r i c   s w i t c h .  

The  s h a f t   12  on  wh ich   t h e   c o n t r o l   d e v i c e   i s  

a c t i v e ,   c a r r i e d ,   keyed  t h e r e t o ,   two  d i s c s   32,  33  a n d ,  

t h e r e b e t w e e n ,   a  cam  34  h a v i n g   an  a p p r o p r i a t e   o u t l i n e   a n d  

an  i d l e   f o l l o w e r   35.  To  a  p o i n t   38  of  t he   d i s c   33  i s  

a n c h o r e d   e i t h e r   end  of  a  s p r i n g   36  to  be  p r e l o a d e d ,   t h e  

o t h e r   end  of  wh ich   is   s e c u r e d   to   a  f i x e d   p o i n t   3 7 .  

FIGURES  2  and  4  a re   i l l u s t r a t i v e   of  t h e   c o n d i t i o n   in  w h i c h  

t h e   s p r i n g   36  i s   u n l o a d e d ,   b e c a u s e   t h e   p o i n t   38  w h e r e i n  

t h e   s p r i n g   36  i s   s e c u r e d   to  t h e   d i s c   33  is   s i t u a t e d ,   r e -  

l a t i v e   to  t h e   a x i s   of  r o t a t i o n   of  t h e   d i s c ,   on  t he   s a m e  

s i d e   as  t h e   f i x e d   a n c h o r i n g   p o i n t   37.  To  p r e l o a d   t h e  

s p r i n g   36,   i t   i s   n e c e s s a r y   to  have   t h e   s h a f t   12  and  t h e  

d i s c   33  r o t a t e d ,   fo r   e x a m p l e ,   in  t h e   d i r e c t i o n   of  t h e  

a r r o w   13,  so  as  to  b r i n g   t h e   p o i n t   38  to  t he   o p p o s i t e  

s i d e   of  t h e   a x i s   of  r o t a t i o n   r e l a t i v e   to  t he   f i x e d   p o i n t  

3 7 .  

In  o r d e r   t h a t   t he   s p r i n g   36  may,  at  a  l a t e r   t i m e ,  

c a u s e   t h e   d i s c   33  and  t h u s   a l s o   t h e   s h a f t   12  to  be  r o t a -  

t e d   j u s t   by  s p r i n g   b i a s   s t i l l   in  t h e   same  d i r e c t i o n   a s  

t h e   a r r o w   13,  i t   is  r e q u i r e d   t h a t   t h e   l i n e   c o n j o i n i n g  

t h e   p o i n t s   37  and  38  be  s h i f t e d   s l i g h t l y   b e y o n d   t h e   a x i s  

of  r o t a t i o n .  



In  t h i s   p o s i t i o n ,   t he   s p r i n g   36  is   p r e l o a d e d  

s u b s t a n t i a l l y   to  t he   most   and  i t   is   n e c e s s a r y   to  p r o -  

v i d e   to  l a t c h   the   s h a f t   12  on  c o m p l e t i o n   of  t he   p r e l o a d -  

ing  s t e p .   To  t h i s   p u r p o s e ,   a  s t o p   39  is  p r o v i d e d ,   w h i c h ,  

e n t e r i n g   an  a p p r o p r i a t e   h o l l o w   s p a c e   of  t he   p r o f i l e   o f  

the   cam  34,  is   i n t e n d e d   to  a b u t   t he   i d l e   f o l l o w e r   35  

( s e e   FIGURE  5 ) .   To  c l e a r   t h e   s p r i n g   36,  i t   s u f f i c e s ,  

t h e n ,   p r o p e r l y   to  s h i f t   t h i s   a b u t m e n t   39  ( s e e   p o s i t i o n   o f  

FIGURE  4 ) .  

I t   i s   a p p a r e n t   t h a t   t h e   a d v a n t a g e   a c h i e v e d   b y  

t he   d e v i c e   a c c o r d i n g   to  t h i s   i n v e n t i o n   is   i m p o r t a n t .  

I n a s m u c h   t h a t   a  p r e s e l e c t e d   t o t a l   a n g l e   of  r o t a t i o n   i s  

w a r r a n t e d   ( i n   the   c a s e   in  p o i n t   s l i g h t l y   w i d e r   t h a n   1 8 0 ° )  

of  t h e   s h a f t   12  as  b e i n g   r o t a t e d   by  the   d e v i c e ,   i t   i s  

s u r e   t h a t   t he   s p r i n g   36  may  r e a c h   the   c o r r e c t   p r e l o a d -  

ing  p o s i t i o n   and  t h a t   t he   d i s c   33  is   not   s t o p p e d ,   p o s s -  

i b l y ,   a t   a  p o s i t i o n   w h e r e i n   t h e   l i n e   c o n j o i n i n g   t h e  

p o i n t s   37,  38  where   the   s p r i n g   is   f a s t e n e d ,   has  n o t  

o v e r t a k e n   t h e   c e n t e r   of  r o t a t i o n :   i f   so,   t he   r e s u l t  

would   be  a  r o t a t i o n   of  t h e   s h a f t   12  in  a  d i r e c t i o n   c o n -  

t r a r y   to  t h e   e x p e c t e d   one  as  t h e   s p r i n g   36  i s   c l e a r e d ,  

t h a t   i s   as  t he   s t o p p i n g   a b u t m e n t   39  is  r e m o v e d .  

In  a d d i t i o n ,   the   s t o p p i n g   abutment  39  is   p r e v e n t -  

ed  f rom  b e i n g   l o a d e d   too  much  and  b e c o m i n g   too  h e a v i l y  

wedged  b e t w e e n   the  cam  p r o f i l e   34  and  the   r o l l e r   3 5 ,  

t h u s   m a k i n g   d i f f i c u l t ,   or  even   i m p o s s i b l e ,   to  c l e a r   i t  

w i th   t h e   r e q u i r e d   f o r c e .   Such  an  e v e n t   c o u l d   o c c u r   i f  

the   s h a f t   12  s h o u l d   be  r o t a t e d   by  the   d e v i c e   wh ich   c o n -  



t r o l s   i t s   r o t a t i o n   t h r o u g h   an  a n g l e   w i d e r   t h a n   t h e  

p r e s e l e c t e d   w i d t h .  



1.  A  d e v i c e   f o r   c o n t r o l l i n g   t h e   r o t a t i o n   of  a 

s h a f t   t h r o u g h   a  p r e s e l e c t e d   a n g l e   n a r r o w e r   t h a n   3 6 0 ° ,  

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

l e a s t   a  t h r u s t   l e v e r   c o n n e c t e d   to  t he   e x t e r n a l   r i n g   o f  

e i t h e r   f r e e - w h e e l   and  r o t a t a b l e   in  b o t h   the   d i r e c t i o n s  

of  r o t a t i o n ,   and  m o t i v e   means  a d a p t e d   to  i m p r e s s   to  s a i d  

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

r i z e d   in  t h a t   t he   c o n n e c t i o n   b e t w e e n   the   t h r u s t   l e v e r  

and  the   o u t e r   r i n g   of  t he   r e s p e c t i v e   f r e e - w h e e l   is   e m b o -  

d i ed   by  a  p in   i n t e g r a l   w i t h   t he   r i n g   and  e n g a g e d   by  a 

s h a p e d   s l o t   f o r m e d   in  t h e   v i c i n i t y   of  t he   l e v e r   f r e e   e n d ,  

t h a t   t he   p r e d o m i n a n t   o r i e n t a t i o n   of  s a i d   s l o t   is   in  a 

d i r e c t i o n   wh ich   f o r m s   w i t h   t he   d i r e c t i o n   of  movement   o f  

the   l e v e r   an  a n g l e   w i d e r   t h a n   90°  and  n a r r o w e r   t h a n   1 8 0 °  

and  t h a t   b e s i d e   t he   f r e e - w h e e l   a  c i r c u l a r   d i s c   is  k e y e d  

to  the   s h a f t ,   the   p e r i p h e r a l   s u r f a c e   of  s a i d   d i s c   b e i n g  

a d a p t e d   to  have   the   f r e e   end  of  t he   l e v e r   a b u t t i n g   t h e r e -  

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

a  h o l l o w   s p a c e   at  a  l ower   l e v e l   t h a n   i t s   p e r i p h e r a l   s u r -  

f a c e   and  a d a p t e d   to  r e c e i v e   t he   l e v e r   f r e e   end  t h e r e i n ,  

r e s i l i e n t   means  b e i n g   f u r t h e r   p r o v i d e d   which   t e n d   to  l i f t  

the   l e v e r   f r e e   end  away  of  t he   d i s c   p e r i p h e r a l   s u r f a c e .  

2.  A  d e v i c e   a c c o r d i n g   to  C la im   1  h a v i n g   two  t h r u s t  

l e v e r s   a s s o c i a t e d   to  the   f r e e - w h e e l s ,   c h a r a c t e r i z e d   i n  

t h a t   bo th   l e v e r s   a re   c o n n e c t e d   to  t he   r i n g s   of  the   r e -  

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

t h a t   t he   c i r c u l a r   d i s c   and  i t s   r e s p e c t i v e   h o l l o w   s p a c e  



a r e   m o u n t e d   b e t w e e n   t h e   two  f r e e - w h e e l s   and  i t s   p e r i p h e r y  

s e r v e s   as  an  a b u t t i n g   s u r f a c e   f o r   b o t h   l e v e r s .  

3.  A  d e v i c e   a c c o r d i n g   to  Cla im  1,  c h a r a c t e r i z e d   i n  

t h a t   t he   c i r c u l a r   d i s c   is   c o n s t r u c t e d   as  a  s i n g l e   e n t i -  

ty   w i t h   the   d r i v e n   p o r t i o n s   of  the   two  f r e e - w h e e l s   k e y e d  

to  t h e   s h a f t   to  be  r o t a t e d .  
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