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sj)  Mechanical  starter  for  internal  combustion  engines. 

A  mechanical  starter  for  internal  combustion  engines 
according  to  the  present  invention  comprises  a  pair  of 
disc-shaped  elements  (2, 3)  rotatable  in  respect  of  each  other 
to  place  under  traction  at  least  a  strip  of  elastomeric  material, 
(18,  19)  under  the  action  of  a  mechanism  for  driving  the 
rotation  which  can  be  drawn  near  or  moved  away  from  said 
pair  of  disc-shaped  elements.  Moreover,  the  starter  provides 
a  mechanism  capable  of  being  connected  or  disengaged 
with  the  shaft  or  an  internal  combustion  engine. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  m e c h a n i c a l   s t a r t e r   f o r  

i n t e r n a l   c o m b u s t i o n   e n g i n e s   and  more   p a r t i c u l a r l y   to   a  m e -  

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

of  a  s p r i n g   and  more   p a r t i c u l a r l y   of  a  s p r i n g   in   t h e   f o r m  

of  a  d e f o r m a b l e   b o d y   of  e l a s t o m e r i c   m a t e r i a l .  

D i f f e r e n t   t y p e s   of  m e c h a n i c a l   s t a r t e r s   f o r   i n t e r n a l   c o m -  

b u s t i o n   e n g i n e s   a r e   k n o w n .  

The  known  m e c h a n i c a l   s t a r t e r s   f o r   i n t e r n a l   c o m b u s t i o n   e n g i n e s  

a r e   s u b s t a n t i a l l y   of  t h r e e   t y p e s .  

A  f i r s t   t y p e   i s   s i m p l y   m a n u a l   and  c o n s i s t s   in  t h e   p r e s e n c e  

of   a  c r a n k   a p p l i c a b l e   d i r e c t l y   or   i n d i r e c t l y   to   t h e   s h a f t   o f  

t h e   e n g i n e   in   o r d e r   to   r o t a t e   i t   a r o u n d   i t s   own  a x i s .   T h u s  

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

m a n u a l   a c t i o n   by  t h e   o p e r a t o r .  

A l w a y s   in  t h i s   f i r s t   t y p e   of  known  m e c h a n i c a l   s t a r t e r ,   in  p l a c e  

of  t h e   c r a n k   t h e r e   can   be  p r o v i d e d   a  g r o o v e d   p u l l e y   c o n n e c t e d  

to   t h e   s h a f t   of  t h e   i n t e r n a l   c o m b u s t i o n   e n g i n e .   To  s a i d   p u l -  

l e y   t h e r e   can   be  a s s o c i a t e d   a  r o p e   w h i c h   i s   wound  w i t h i n   t h e  

g r o o v e   of  t h e   p u l l e y   a f t e r   h a v i n g   f i x e d   one  end  of  t h e   r o p e  
to   t h e   p u l l e y   i t s e l f   and  w h i c h   i a   d r a w n   by  an  o p e r a t o r   b y  

h o l d i n g   i t   a t   t h e   o t h e r   end ,   s u p p l y i n g   in   t h i s   way  t h e   e n e r g y  

f o r   t h e   s t a r t i n g .  

The  f i r s t   known  t y p e   of  m e c h a n i c a l   s t a r t e r   f o r   e n g i n e s   h a s  

t h e   v e r y   s e r i o u s   d r a w b a c k   of  b e i n g   d a n g e r o u s   f o r   t h e   u s e r  
s i n c e   d u r i n g   t h e   a c t u a t i o n   f o r   t h e   s t a r t i n g   of  t h e   e n g i n e ,  

t h e r e   can   be  o r i g i n a t e d   k i c k s   on  t h e   c r a n k   w i t h   c o n s e q u e n t  

r i s k   f o r   t he   o p e r a t o r .  

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

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



e n e r g y   i s   s t o r e d   in   t h e   f o rm  of   t h e   p r e s s u r e   of  a  f l u i d .  

T h i s   s e c o n d   t y p e   of  m e c h a n i c a l   s t a r t e r   r e s u l t s   v e r y   h e a v y   p e r  
se  and  i s   d i f f i c u l t   to   s t a r t   in   u n f a v o u r a b l e   c l i m a t i c   c o n -  

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

c h a r a c t e r i s t i c s   of  t h e   f l u i d .  

M o r e o v e r , t h i s   s e c o n d   t y p e   of   m e c h a n i c a l   s t a r t e r   has   a  v e r y  

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

t i o n   a n d , t h e r e f o r e , l e s s   r e l i a b l e .  

A  t h i r d   t y p e   of   known  m e c h a n i c a l   s t a r t e r   f o r   i n t e r n a l   c o m -  

b u s t i o n   e n g i n e s   c o m p r i s e s   a  body   of   e l a s t o m e r i c   m a t e r i a l  

h a v i n g   t h e   f u n c t i o n   of  a  s p r i n g ,   s a i d   body   b e i n g   d e f o r m e d  

t h r o u g h   a  d e v i c e   m o v a b l e   by  a  m a n u a l l y   d r i v e n   c r a n k   in   o r d e r  

to   d e f o r m   t h e   s p r i n g   and  to   s t o r e   in   t h i s   way  e n e r g y   w h i c h  

can   be  t r a n s m i t t e d   to   t h e   e n g i n e   f o r   i t s   s e t   in   m o t i o n   b y  

r e l e a s i n g   t h e   d e f o r m a t i o n   of  t h e   s p r i n g .  

The  known  m e c h a n i c a l   s t a r t e r s   b e l o n g i n g   to   t h i s   t h i r d   t y p e  

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

f o r   a  mass   i n d u s t r i a l   u s e .  

The  p r e s e n t   i n v e n t i o n   a ims   to   o v e r c o m e   a l l   t h e   a b o v e   m e n t i o n e d  

d r a w b a c k s   of   t h e   known  m e c h a n i c a l   s t a r t e r s   f o r   i n t e r n a l   c o m -  

b u s t i o n   e n g i n e s   so  as  to   h a v e   m e c h a n i c a l   s t a r t e r s   of  l o n g  

l i f e t i m e ,   r e l i a b l e   in   t h e i r   w o r k i n g   and  a b l e   to   p r o d u c e   t h e  

maximum  d e g r e e   of   s a f e t y   f o r   t h e   o p e r a t o r s   of   t h e   s a m e .  

One  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   i s   a  m e c h a n i c a l   s t a r t e r  

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

f o r m a b l e   m e a n s   f o r   s t o r i n g   and  d e l i v e r i n g   e n e r g y ,   c h a r a t e r i s e d  

by  t h e   f a c t   of   c o m p r i s i n g   a t   l e a s t   a  p a i r   of  d i s c - s h a p e d  

e l e m e n t s   c o a x i a l   w i t h   and  r o t a t a b l e   in   r e s p e c t   of  e a c h   o t h e r ,  

a t   l e a s t   an  e l a s t i c a l l y   d e f o r m a b l e   body   c o n n e c t e d   w i t h   o n e  

o f   i t s   own  e n d s   t o   one   of   s a i d   d i s c - s h a p e d   e l e m e n t s   of   t h e  



p a i r   and  w i t h   t h e   o t h e r   end  c o n n e c t e d   to   t h e   o t h e r   d i s c -  

s h a p e d   e l e m e n t   of   t h e   p a i r ,   means   c a p a b l e   of  b e i n g   d r a w n  

n e a r   or   moved   away  f rom  one  of   t h e   d i s c - s h a p e d   b o d i e s   t o  

p e r m i t   r e l a t i v e  r o t a t i o n   of  one  d i s c - s h a p e d   e l e m e n t   w i t h   r e -  

s p e c t   to   t h e   o t h e r   so  as  to   d e f o r m   t h e   e l a s t i c a l l y   d e f o r m a b l e  

body  and  means   f o r   t r a n s f e r r i n g   t h e   e n e r g y   f rom  t h e   e l a s t i c a l -  

ly  d e f o r m a b l e   body   to   t h e   s h a f t   of  t h e   i n t e r n a l   c o m b u s t i o n  

e n g i n e .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   by  t h e   f o l l o w -  

i n g   d e t a i l e d   d e s c r i p t i o n   made  o n l y   by  way  of  non  l i m i t i n g  

e x a m p l e   w i t h   r e f e r e n c e   to   t h e   f i g u r e s   of  t h e   a c c o m p a n y i n g  

s h e e t s   of  d r a w i n g   in  w h i c h :  

F i g u r e   1  shows  in  p e r s p e c t i v e   v i e w   a  m e c h a n i c a l   s t a r t e r   a c -  

c o r d i n g   to  t h e   i n v e n t i o n   a p p l i e d   to   an  i n t e r n a l   c o m b u s t i o n  

e n g i n e ;  

F i g u r e   2  s h o w s ,   in   e n l a r g e d   s c a l e ,   a  s e c t i o n   v i e w   of  t h e  

s t a r t e r   a c c o r d i n g   to   t r a c e   I I - I I   of  f i g u r e   1 ;  

F i g u r e   3  shows   in   e n l a r g e d   s c a l e   t h e   p a r t i c u l a r   of  t h e   l o a d i n g  
m e c h a n i s m   of  t h e   s t a r t e r   a c c o r d i n g   to   t h e   i n v e n t i o n .  

In  i t s   more   g e n e r a l   a s p e c t s   a  s t a r t e r   f o r   i n t e r n a l   c o m b u s t i o n  

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

of  d i s c - s h a p e d   e l e m e n t s   r o t a t a b l e   in  r e s p e c t   of  e a c h   o t h e r  

and  a t   l e a s t   a  s t r i p   of  e l a s t o m e r i c   m a t e r i a l   h a v i n g   one  e n d  

s e c u r e d   to   one  of  t h e   d i s c - s h a p e d   e l e m e n t s   and  t h e   o t h e r   e n d  

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

r e l a t i v e   r o t a t i o n   of  t h e   two  d i s c - s h a p e d   e l e m e n t s   t h e   s t r i p  

of  e l a s t o m e r i c   m a t e r i a l   can  g e t   d e f o r m e d   s t o r i n g   e n e r g y .  

The  e x e c u t i o n   of  t h e   r e l a t i v e   r o t a t i o n   b e t w e e n  t h e   two  d i s c -  

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

to   t h e   e f f e c t s   of  t h e   p r e s e n t   i n v e n t i o n   to   be  d r awn   n e a r   s a i d  

d i s c - s h a p e d   e l e m e n t s   in  o r d e r   to   e n g a g e   w i t h   one  of  them  a n d  



to   be  moved   away  f rom  s a i d   d i s c - s h a p e d   e l e m e n t s   to   d i s e n g a g e  

in   a s s o c i a t i o n   w i t h   a n o t h e r   m e c h a n i s m ,   i m p o r t a n t   t o o ,   f o r   t h e  

p r e s e n t   i n v e n t i o n ,   t h r o u g h   w h i c h   i t   i s   e f f e c t e d   t h e   c o n n e c t i o n  

of   t h e   s t a r t e r   to   t h e   s h a f t   of  t h e   i n t e r n a l   c o m b u s t i o n   e n g i n e  
and  t h e   r e l e a s e   of  t h e   s t a r t e r   t h e r e f r o m .  

F i g u r e s   1  and  2  r e p r e s e n t   a  s t a r t e r   a c c o r d i n g   to   t h e   p r e s e n t  
i n v e n t i o n .  

As  shown   in   f i g u r e   2,  t h e   c a s i n g   1  of  an  i n t e r n a l   c o m b u s t i o n  

e n g i n e   i s   f i r m l y   s e c u r e d   to   a  d i s c - s h a p e d   e l e m e n t   or   body   2 

in  w h i c h   a  d i s c - s h a p e d   e l e m e n t   or   body  3,  c o a x i a l   w i t h   t h e  

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

More   p a r t i c u l a r l y   t h e   d i s c - s h a p e d   body  2  i s   c o n s t i t u t e d   by  a  

b o x - s h a p e d   e l e m e n t   f o r m e d   by  a  b a s e   4  i n t e g r a l   w i t h   t h e   c a s i n g   1 

of   t h e   i n t e r n a l   c o m b u s t i o n   e n g i n e .   From  t h e   e d g e   of   s a i d   b a s e   4 

t h e r e   p r o j e c t s   a  c o v e r   5  so  as  to   d e f i n e   b e t w e e n   s a i d   c o v e r   5 

a n d   s a i d   b a s e   4  a  c l o s e d   s p a c e .   The  b a s e   4  and  t h e   c o v e r   5 

a r e   c o n n e c t e d   to   e a c h   o t h e r   by  a t   l e a s t   a  p a i r   of   b o l t s   6  w h i c h  

e x t e n d   t h r o u g h   t h e   c l o s e d   s p a c e   c i t e d   a b o v e .   S a i d   b o l t s   6  c o n -  

s t i t u t e   s h a f t s   on  w h i c h   r e e l s   7  and  8  a r e   f r e e l y   r o t a t a b l e .  

As  p r e v i o u s l y   s a i d ,   t h e   d i s c - s h a p e d   body   3  i s   e n c a s e d   in   t h e  

d i s c - s h a p e d   body   2 .  

The  d i s c - s h a p e d   body   3  c o m p r i s e s   a  s e t   of  t h r e e   c i r c u l a r  

p l a t e s   9,  10  and  11  c o a x i a l   w i t h   one  a n o t h e r   and  e q u a l l y   s p a c e d  
f r o m   one  a n o t h e r .  

The  c i r c u l a r   p l a t e s   9,  10  and  11  a r e   c o n n e c t e d   w i t h   one  a n o t h e r  

by  p i n s   12  and  13  w h i c h   c o n s t i t u t e   t h e   s h a f t s   of   r e e l s   14,  1 5 ,  
16  and   17  w h i c h   a r e   f r e e l y   r o t a t a b l e   on  t h e   a b o v e   s a i d   p i n s   12 

and  13.  The  two  d i s c - s h a p e d   b o d i e s   2  and  3  a r e   c o n n e c t e d   t o  

e a c h   o t h e r   by  s t r i p s   of  e l a s t o m e r i c   m a t e r i a l   a n d , t h e r e f o r e , o f  

e l a s t i c a l l y   d e f o r m a b l e   m a t e r i a l .   More  p a r t i c u l a r l y ,  a   s t r i p   18 

of   e l a s t i c a l l y   d e f o r m a b l e   m a t e r i a l   i s   s e c u r e d   a t   one   of  i t s  



ends  to  t h e   r e e l   7  c o n n e c t e d   to   t h e   d i s c - s h a p e d   body  2,  w h i l s t  

t he   o t h e r   end  of  t h e   s t r i p   18  i s   s e c u r e d   to   t h e   r e e l   15  c o n -  

n e c t e d   to   t h e   d i s c - s h a p e d   body  3.  A  s e c o n d   s t r i p   19  of  e l a s t o -  

m e r i c   m a t e r i a l   has   one  of  i t s   e n d s   s e c u r e d   to  t h e   r e e l   8  c o n -  

n e c t e d   to   t h e   d i s c - s h a p e d   body  2,  w h i l s t   t h e   o t h e r   end  of  t h e  

s t r i p   i t s e l f   i s   s e c u r e d   to   t h e   r e e l   17  c o n n e c t e d   to  t h e   d i s c -  

s h a p e d   body  3 .  

As  p r e v i o u s l y   s a i d ,   t h e   d i s c - s h a p e d   b o d i e s   2  and  3  a r e   c o a x i a l  

w i t h   e a c h   o t h e r   and  t h e   s e c o n d   is   e n c a s e d   in  t h e   f i r s t   o n e .  

In  c o r r e s p o n d e n c e   of  t h e   a x i s   of  t h e   two  d i s c - s h a p e d   b o d i e s   2 ,  

3  t h e r e   i s   a  s h a f t   20  w h i c h   to   t h e   e f f e c t   of  r o t a t i o n   w i t h   t h e  

d i s c - s h a p e d   body  3  i s   c o n n e c t e d   t h e r e t o   w h i c h ,   h o w e v e r ,   i s   f r e e  

to  move  a l o n g   i t s   own  a x i s .   To  t h i s   e n d ,   t h e   s h a f t   20  i s   f o r m e d  

by  two  c o a x i a l   c y l i n d e r s   21  and  22.  The  c y l i n d e r   21  i s   t h e  

o u t e r m o s t   one  and  e n c a s e s   t h e   c y l i n d e r   22,   t h e   i n n e r   s u r f a c e  

of   t h e   c y l i n d e r   21  b e i n g   in  c o n t a c t   w i t h   t h e   o u t e r   s u r f a c e   o f  

t h e   c y l i n d e r   2 2 .  

M o r e o v e r ,   t h e   c y l i n d e r   22  i s   h o l l o w   so  as  t o   be  a b l e   to   e n g a g e  
w i t h   a  n o t   r e p r e s e n t e d   key  to   move  s a i d   c y l i n d e r   22  l o n g i t u -  

d i n a l l y   w i t h   r e s p e c t   to   t h e   c y l i n d e r   2 1 .  

The  c o n n e c t i o n   b e t w e e n   c y l i n d e r   21  and  c y l i n d e r   22  i s   m a d e  

t h a n k s   to   t h e   p r e s e n c e   of  l o n g i t u d i n a l   g r o o v e s   23  o b t a i n e d  

in  t h e   i n n e r   s u r f a c e   of  t h e   c y l i n d e r   21  e n c a s i n g   p r o t u b e r a n c e s  

24  p r o j e c t i n g   f rom  t h e   o u t e r   s u r f a c e   of  t h e   c y l i n d e r   22,  w h i c h  

a s s u r e   a  s o l i d a r i t y   b e t w e e n   t h e   s a i d   c y l i n d e r s   21,  22  to   t h e  

e f f e c t   of  common  r o t a t i o n   and  of  i n d e p e n d e n c e   b e t w e e n   t h e  

s a i d   c y l i n d e r s   21,  22  w i t h   r e s p e c t   to   l o n g i t u d i n a l   m o v e m e n t s  

a l o n g   t h e i r   common  a x i s .  

The  d i s c - s h a p e d   body  3  i s   r i g i d l y   c o n n e c t e d   to  t h e   c y l i n d e r   21 

w i t h   means   known  to  a  t e c h n i c i a n   of  t h e   f i e l d ,   f o r   e x a m p l e  

f i x e d   j o i n t s   and  t h e   l i k e ,   w h i l s t   t h e   c y l i n d e r   22  a t   i t s   e n d  

f a c e d   t o w a r d s t h e   s h a f t   25"  of  t h e   e n g i n e   c a r r i e s   an  end  c l u t c h  



c r o w n   25  t h e   t e e t h   o f   w h i c h   l i e   on  a  p l a n e   f a c e   o f   t h e   c r o w n  

and  p r e c i s e l y   on  t h e   f a c e   d i r e c t e d   t o w a r d s t h e   o u t s i d e   of  t h e  

s t a r t e r   so  as  to   be  a b l e   to   e n g a g e   t h e   t e e t h   of   an  end  c l u t c h  

c r o w n   25'   c o n n e c t e d   to   t h e   s h a f t   25"  of  an  e n g i n e .  

The  end  c l u t c h e s   25  and  25 '   a r e   f o r m e d   in  s u c h   a  m a n n e r   t h a t  

d u r i n g   e n g a g e m e n t   of   t h e s e   c l u t c h e s   25  and  25 '   r o t a t i o n   o f  

c l u t c h   25  i s   t r a n s m i t t e d   to   r o t a t i o n   of   c l u t c h   25'   o n l y   i n  

one   s e n s e   of  r o t a t i o n ,   w h i l s t   in  t h e   o t h e r   s e n s e   of  r o t a t i o n  

t h e   c l u t c h e s   25  and  25'   a r e   i n d e p e n d e n t .   T h e r e f o r e ,   c l u t c h e s  

25  and  25'   f o rm  t h e m s e l v e s   a  o n e - w a y   c l u t c h .  

B e t w e e n   t h e   end  c l u t c h   25  i n t e g r a l   w i t h   t h e   c y l i n d e r   22  a n d  

t h e   d i s c - s h a p e d   body   3  t h e r e   i s   a  s p r i n g   26.   More  p a r t i c u l a r l y ,  

one   end   o f   t h e   s p r i n g   26  l e a n s   a g a i n s t   an  e x t e n s i o n   d e f i n e d   b y  

t h e   end   c l u t c h   25  w h i l s t   t h e   o t h e r   end  of  t h e   s p r i n g   26  l e a n s  

a g a i n s t   t h e   c i r c u l a r   p l a t e   11  of  t h e   d i s c - s h a p e d   body   3 .  

As  p r e v i o u s l y   s a i d ,   one   of   t h e   e s s e n t i a l   e l e m e n t s   of  a  m e -  

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

v e n t i o n   i s   a  m e c h a n i s m   w h i c h   p e r m i t s   t h e   u s e   and  t h e   r e l e a s e  

of   t h e   s t a r t e r   w i t h   t h e   s h a f t   25"  of   t h e   i n t e r n a l   c o m b u s t i o n  

e n g i n e .  

S a i d   m e c h a n i s m   c o m p r i s e s   a  c i r c u m f e r e n t i a l   s l o t   27  o b t a i n e d   i n  

t h e   c y l i n d e r   22,   in   w h i c h   t h e r e   i s   a  t h r o u g h   o p e n i n g   27'  c o n -  

s t i t u t i n g   a  p a r t   of   t h e   s h a f t   20  of  t h e   s t a r t e r   and  a  pawl   2 8  

c o n s t i t u t e d   by  a n L - s h a p e d   l e v e r   29  s l i d i n g   in  a  g u i d e   30  p r e -  
s e n t   in   t h e   c o v e r   5.  One  end  of   t h e   L - s h a p e d   l e v e r   29  b e i n g  

c a p a b l e   o f   b e i n g   r e c e i v e d   in  t h e   s l o t   27  and  in   t h e   t h r o u g h  

o p e n i n g   27'   and  moved  away  f rom  t h i s   l a t t e r   in   o p p o s i t i o n   t o  

t h e   a c t i o n   of   a  s p r i n g   31,   w h i l e   t h e   o t h e r   end  of   t h e   L - s h a p e d  

l e v e r   29  i s   p r o v i d e d   w i t h   a  g r i p p i n g   h a n d l e .  

The  o t h e r   e s s e n t i a l   e l e m e n t   of   a  m e c h a n i c a l   s t a r t e r   a c c o r d i n g  
to   t h e   i n v e n t i o n   i s   t h e   d e v i c e   f o r   l o a d i n g   t h e   same  and  s a i d  
m e c h a n i s m   i s   r e p r e s e n t e d   in   f i g u r e   1  and  in   e n l a r g e d   s c a l e  
in   f i g u r e   3 .  



As  shown  in  s a i d   f i g u r e s ,   a  l e v e r   33  p r o j e c t i n g   f rom  t h e   c o v e r   5 

is   e n c a s e d   w i t h i n   a  c a s i n g   32,  s a i d   l e v e r   33  o s c i l l a t i n g   in   o p -  

p o s i t i o n   to   a  f l a t   s p r i n g   34  a r o u n d   a  p o i n t   35  p l a c e d i n   c o r -  

r e s p o n d e n c e   of  one  end  of  t h e   l e v e r   33.  In  f a c t ,   in   c o r r e s p o n d -  

e n c e   of  p o i n t   35  t h e r e   i s   a  p i v o t   t h e   e n d s   of  w h i c h   a r e   f i r m l y  

b o u n d   t o   t h e   w a l l s   of  t h e   c a s i n g   3 2 .  

A  l e v e r   36  i s   h i n g e d   to   t h e   c a s i n g   32,   s a i d   l e v e r   36  h a v i n g   a t  

one   end  a  d r i v i n g   h a n d l e   37  and  a t   t h e   o t h e r   end  a  cam  38  a b l e  

t o   a c t  a g a i n s t   the  f r e e   end  of   t h e   l e v e r   3 3 .  

B e t w e e n   t h e   ends   of  t h e   l e v e r   33  t h e r e   i s   a  r o t a t a b l e   s h a f t   39  

w h i c h   i s   i n t e g r a l   w i t h   a  g e a r   w h e e l   40  and  a  w h e e l   41  h a v i n g  

saw  t e e t h ,   s a i d   w h e e l s   40,  41  b e i n g   i n t e g r a l   w i t h   one  a n o t h e r .  

A s s o c i a t e d   to   t h e   w h e e l   41  h a v i n g   saw  t e e t h   t h e r e   i s   a  pawl   42 

p i v o t e d   on  t h e   same  p i v o t   35  to   w h i c h   t h e   l e v e r   33  i s   p i v o t e d ,  

b u t   w h i c h   is   f r e e l y   r o t a t a b l e   in   r e s p e c t   of  s a i d   p i v o t   35,  a n d  

a  s p r i n g   43  c o n n e c t s   t h e   p a w l   42  a t   one  of   i t s   ends   w i t h   s a i d  

l e v e r   3 3 .  

The  d r i v i n g   m e c h a n i s m   p r o v i d e s   f u r t h e r   t h e   p r e s e n c e   ( see   f i g u r e  

2)  of  a  c rown  g e a r   44  c o n n e c t e d   to   t h e   d i s c - s h a p e d   body  3  a n d  

m o r e   p a r t i c u l a r l y   c o n n e c t e d   to   t h e   p l a t e   9  of  s a i d   d i s c - s h a p e d  

b o d y   3 .  

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

i n v e n t i o n   i s   t h e   f o l l o w i n g   and  w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e  

to  f i g u r e s   2  and  3 .  

F i g u r e   2  r e p r e s e n t s   t h e   s t a r t e r   in  u n l o a d e d   c o n d i t i o n ,   i . e .  

w i t h   t h e   s t r i p s   18  and  19  of  e l a s t o m e r i c   m a t e r i a l   no t   u n d e r  

t e n s i o n   and  in  t h i s   c o n d i t i o n   t h e   pawl   28  has   t h e   f r e e   e n d  

of   i t s   own  L - s h a p e d   l e v e r   29  i n s e r t e d   in  t h e   s l o t   27  p r e s e n t  

in  t h e   s h a f t   20.   In  t h i s   way  t h e   end  c l u t c h   25  does   no t   c o a c t  

w i t h   t h e   end  c l u t c h   25'   c o n n e c t e d   to   t h e   s h a f t   25"  of  t h e  

e n g i n e   or  to   a  f l y   w h e e l   to  be  c o n n e c t e d   to   t h e   s h a f t   o f  

t h e   e n g i n e .  



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

i n v e n t i o n   i s   n o t   c o n n e c t e d   to   t h e   s h a f t   25"  of  t h e   i n t e r n a l  

c o m b u s t i o n   e n g i n e .  

I f   a t   t h a t   t i m e   i t   i s   a c t e d   on  t h e   d r i v i n g   h a n d l e   p l a c e d   a t  

t h e   end  37  of  t h e   l e v e r   36  ( f i g u r e   3)  t h e   l o a d i n g   m e c h a n i s m  

o f   t h e   s t a r t e r   i s   d r a w n   n e a r   t h e   p a i r   of   d i s c - s h a p e d   b o d i e s   2 

and  3,  o v e r c o m i n g   t h e   r e s i s t e n c e   of  t h e   f l a t   s p r i n g   34  w h i c h  

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

p a i r   of   d i s c - s h a p e d   b o d i e s   2,  3 .  

By  d r a w i n g   n e a r   t h e   d r i v i n g   m e c h a n i s m ,   t h e   g e a r   w h e e l   40  o f  

t h e   m e c h a n i s m   i t s e l f   c o u p l e s   w i t h   t h e   c r o w n   g e a r   44  s e c u r e d  

to   t h e   d i s c - s h a p e d   body   3 .  

At  t h a t   t i m e   t h e   r o t a t a b l e   s h a f t   39  i s   a c t u a t e d   t h r o u g h   a  

c r a n k   45  ( f i g u r e   1 ) .  

S e t t i n g   in   a c t i o n   t h e   c r a n k   45,   t h e   g e a r   w h e e l   40  i s   r o t a t e d  

and  on  i t s   t u r n   i t   r o t a t e s   t h e   c r o w n   g e a r   44  and  c o n s e q u e n t l y  

t h e   d i s c - s h a p e d   body   3 .  

By  m e a n s   of  t h e   r o t a t i o n   of  t h e   d i s c - s h a p e d   body   3,  w h i c h   t a k e s  

p l a c e   w i t h   r e s p e c t   t o   t h e   d i s c - s h a p e d   b o d y   2,  w h i c h   d i s c - s h a p e d  

b o d y   2  i s   f i x e d   by  b e i n g - c o n n e c t e d   to   t h e   e n g i n e _ b o d y ,   t h e   s t r i p s  
18  and  19  of  e l a s t o m e r i c   m a t e r i a l   a r e   p l a c e d   u n d e r . t e n s i o n   a n d  

c o n s e q u e n t l y   t h e s e   l a t t e r   s t o r e   e n e r g y .  

The  r o t a t i o n   of   t h e   d i s c - s h a p e d   body   3  w h i c h   t a k e s   p l a c e   b y  

d r a g g i n g   a l o n g   w i t h   i t   in   r o t a t i o n   t h e   s h a f t   20  c o n t i n u e s   a s  

f a r   as  t h e   t h r o u g h   o p e n i n g   27'   p r e s e n t   on  t h e   s h a f t   20  f a c e s  

t h e   f r e e   end  of   t h e   L - s h a p e d   l e v e r   29  of   t h e   p a w l   2 8 .  

At  t h i s   m o m e n t ,   u n d e r   t h e   a c t i o n   of   t h e   s p r i n g   31  a s s o c i a t e d  

to   t h e   p a w l   28  t h e   f r e e   end  of   t h e   L - s h a p e d   l e v e r   29  of  t h e  

p a w l   28  i s   i n s e r t e d   i n t o   t h e   t h r o u g h   o p e n i n g   27`  p r e s e n t   o n  

t h e   s h a f t   20  p r e v e n t i n g   t h e   r o t a t i o n   f r o m   c o n t i n u i n g   a n d  



b l o c k i n g   t h e   d i s c - s h a p e d   body   3  w i t h   r e s p e c t   to   t h e   d i s c -  

s h a p e d   body  2 .  

In  o r d e r   to   s e t   in   m o t i o n   t h e   e n g i n e   by  s u p p l y i n g   t h e   e n e r g y  
s t o r e d   in  t h e   s t a r t e r ,   f i r s t   i t   i s   p r o v i d e d   t o   a c t   on  t h e  

h a n d l e   37  of  t h e   l e v e r   36  so  as  to   r e l e a s e   t h e   end  of   t h e  

l e v e r   33  in  o r d e r   t o   p e r m i t   t h e   d r i v i n g   m e c h a n i s m   of  t h e  

s t a r t e r   f rom  m o v i n g   away  f rom  t h i s   l a t t e r .  

When  t h e   a b o v e   o p e r a t i o n   has   b e e n   c a r r i e d   o u t ,   i t   i s   s u f f i c i e n t  

to   a c t   on  t h e   p a w l   28  so  as  to   r e l e a s e   t h e   end  of  t h e   L - s h a p e d  

l e v e r   29  b e i n g   i n s e r t e d   in  t h e   t h r o u g h   o p e n i n g   27'   o b t a i n e d  

in  t h e   s h a f t   2 0 .  

By  s e t t i n g   in  m o t i o n   t h e   pawl   28  t h e r e   a r e   t h e   f o l l o w i n g   t w o  

m o v e m e n t s :  

1.  The  s h a f t   20  s l i d e s   a l o n g   i t s   own  a x i s   so  as  t o   h a v e   t h e   e n d  

c l u t c h e s   25'   and  25  m e s h i n g   w i t h   e a c h   o t h e r ,   s a i d   end  c l u t c h e s  

25 '   and  25  b e l o n g i n g   r e s p e c t i v e l y   to   t h e   s h a f t   25"  of   t h e  

e n g i n e   and  t h e   s h a f t   20  of  t h e   s t a r t e r ;  

2.  The  s h a f t   r o t a t e s   and  u n d e r   t h e   r o t a t i o n   i t   i s   r e l e a s e d   t h e  

d i s c - s h a p e d   body   3  w h i c h   i s   a b l e   to  t r a n s m i t ,   f o r   e x a m p l e ,  

t h r o u g h   t h e   f l a t   f l a n k s   of   t h e   t e e t h   of  t h e   end  c l u t c h   25  

a c t i n g   on  t h e   f l a t   f l a n k s   of  t h e   t e e t h   of  t h e   end  c l u t c h   2 5 ' ,  

t h e   e n e r g y   s t o r e d   in  t h e   s t r i p s   18  and  19  of  e l a s t o m e r i c   m a -  

t e r i a l   to   t h e   s h a f t   25"  of   t h e   e n g i n e   so  as  t o   c a u s e   t h e  

i g n i t i o n .   S u b s e q u e n t l y ,   a c c o r d i n g   to   t h e   a b o v e   e x a m p l e ,   t h e  

r o t a t i o n   of  t h e   s h a f t   20  a c t i n g   t h r o u g h   t h e   i n c l i n e d   f l a n k s  

of   t h e   t e e t h   of  t h e   c l u t c h   25'  on  t h e   i n c l i n e d   f l a n k s   of  t h e  

t e e t h   of  t h e   c l u t c h   25  moves   away  t h e   c l u t c h   25  and  d u r i n g  

s a i d   s e p a r a t i o n   t h e   p a w l   28  i n s e r t s   i t s   end  i n t o   t h e   s l o t   27  

of  t h e   s h a f t   20  b l o c k i n g   i t .  

From  t h e   a b o v e   d e s c r i p t i o n   i t   i s   u n d e r s t o o d   t h a t   by  means   o f  

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

a i m e d   p u r p o s e s   a r e   a c h i e v e d .  



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

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

t h e r e f o r e , t h e r e   a r e   a v o i d e d   as  much  as  p o s s i b l e   k i c k s   b y  

t h i s   l a t t e r .   M o r e o v e r ,   t h e   p r o v i d i n g   of   a  m e c h a n i s m   c a p a b l e  

of  b e i n g   d r a w n   n e a r   or   moved  away  f rom  t h e   s t a r t e r   f o r   i t s  

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

m e c h a n i s m   i s   n o t   moved   away  f rom  t h e   s t a r t e r ,   i t   i s   n o t   p o s -  
s i b l e   to   e f f e c t   t h e   a c t u a t i o n   of   t h e   s t a r t e r   t h a n k s   to   t h e  

p r e s e n c e   of   t h e   w h e e l   41  h a v i n g   saw  t e e t h   and  to   t h e   p a w l   42 

e n g a g e d   w i t h   t h i s   l a t t e r .  

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

v e n t i o n   i s   e x t e n d e d   s i n c e   by  means   of  s a i d   s t a r t e r   i t   i s   p r e -  

v e n t e d   any  p o s s i b i l i t y   f rom  o v e r l o a d i n g   t h e   e l e m e n t s   t h r o u g h  

w h i c h   t h e   e n e r g y   i s   s t o r e d   and  f u r t h e r   t h a n k s   to   t h e   f a c t   t h a t  

t h e   l o a d i n g   m e c h a n i s m   of  t h e   e n g i n e   can   be  moved  away  f r o m  t h e  

s t a r t e r   a t   t h e   moment   of   s u p p l y i n g   e n e r g y   s t o r e d   in  t h i s   l a t -  

t e r ,   t h e r e   a r e   a v o i d e d   in   t h e   mos t   a b s o l u t e   way  u n b a l a n c e s  

in  t h e   m a s s e s   u n d e r   r o t a t i o n   of   t h e   s t a r t e r .   T h i s   means   r e -  

d u c t i o n   of  t h e   v i b r a t i o n s   b o t h   in  t h e   s t a r t e r   and  in  t h e   i n -  

t e r n a l   c o m b u s t i o n   e n g i n e   a s s o c i a t e d   to   t h i s   l a t t e r   and  t h e r e -  

f o r e   r e d u c t i o n   of   t h e   r i s k s   of  u n s e r v i c e a b i l i t y   f o r   b o t h ,   b u t  

m a i n l y   f o r   t h e   s t a r t e r .   At  l a s t   i t   i s   p o s s i b l e   to   a p p l y   a  

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

i n v e n t i o n   a l s o   on  a l r e a d y   e x i s t i n g   e n g i n e s ,   w h o s e   s t a r t i n g   i s  

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

s t a r t e r   w i t h   an  e a s y   s u b s t i t u t i o n   of   t h e   s t a r t i n g   m e c h a n i s m  

p r e s e n t   in   s a i d   e n g i n e s   u s i n g   t h e   same  s e c u r i n g   means   p r o v i d e d  

f o r   t h e m .  

A l t h o u g h   a  p a r t i c u l a r   e m b o d i m e n t   of  t h e   i n v e n t i o n   has   b e e n   i l -  

l u s t r a t e d   and  d e s c r i b e d ,   i t   is   u n d e r s t o o d   t h a t   t h e   i n v e n t i o n  

i n c l u d e s   in  i t s   s c o p e   any  o t h e r   a l t e r n a t i v e   e m b o d i m e n t   a c c e s -  

s i b l e   to   a  t e c h n i c i a n   of  t h i s   f i e l d .  



1.  M e c h a n i c a l   s t a r t e r   f o r   i n t e r n a l   c o m b u s t i o n   e n g i n e s , t h e  

s t a r t e r   c o m p r i s i n g   e l a s t i c a l l y   d e f o r m a b l e   means   f o r   s t o r i n g  

and  d e l i v e r i n g   e n e r g y ,   c h a r a c t e r i z e d   by  t h e   f a c t   of  c o m p r i s i n g  

a t   l e a s t   a  p a i r   of  d i s c - s h a p e d   e l e m e n t s   ( 2 , 3 )   c o a x i a l   to   a n d  

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

d e f o r m a b l e   body  (18)  c o n n e c t e d   w i t h   one  of  i t s   own  ends   t o  

one  of  s a i d   d i s c - s h a p e d   e l e m e n t s   of   t h e   p a i r ,   and  w i t h   t h e  

o t h e r   end  c o n n e c t e d   to   t h e   o t h e r   d i s c - s h a p e d   e l e m e n t   of  t h e  

p a i r ,   means   c a p a b l e   of  b e i n g   d r a w n   n e a r   or   moved  away  f r o m  

one  of  t h e   d i s c - s h a p e d   b o d i e s   to   p e r m i t   r e l a t i v e   r o t a t i o n  

of  one   d i s c - s h a p e d   e l e m e n t   w i t h   r e s p e c t   to   t h e   o t h e r   so  as  t o  

d e f o r m   t h e   e l a s t i c a l l y   d e f o r m a b l e   b o d y ,   and  means   ( 2 5 , 2 5 ' )  

f o r   t r a n s f e r r i n g   e n e r g y   f rom  t h e   e l a s t i c a l l y   d e f o r m a b l e   b o d y  

to   t h e   s h a f t   (25")   of  t h e   i n t e r n a l   c o m b u s t i o n   e n g i n e .  

2.  M e c h a n i c a l   s t a r t e r   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d  

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

moved  away  f rom  one  of  t h e   d i s c - s h a p e d   b o d i e s   to   p e r m i t   r e l a -  

t i v e   r o t a t i o n   of   one  d i s c - s h a p e d   e l e m e n t   w i t h   r e s p e c t   to   t h e  

o t h e r ,   c o m p r i s e   a  c r o w n   g e a r   (44)  i n t e g r a l   w i t h   a  d i s c - s h a p e d  

e l e m e n t   ( 9 ) ,   a  l e v e r   (33)  p i v o t i n g   in   o p p o s i t i o n   to   a  s p r i n g  

(34)  a r o u n d   one  of  i t s   own  e n d s   a t   a  f i x e d   p o i n t   ( 3 5 ) ,   a  

cam  (38)  a c t i n g   on  t h e   o t h e r   end  of  t h e   l e v e r   and  a  g e a r   w h e e l  

(40)  t h e   a x i s   of  r o t a t i o n   of   w h i c h   i s   p l a c e d   in   an  i n t e r -  

m e d i a t e   p o s i t i o n   to   t h e   l e v e r ,   a  c r a n k   (45)  r e l e a s a b l y   a s -  

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

and  means   b e i n g   p r o v i d e d   f o r   o b l i g i n g   t h e   g e a r   w h e e l   to   r o t a t e  

in  a  s i n g l e   s e n s e .  

3.  M e c h a n i c a l   s t a r t e r   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d   b y  

t h e   f a c t   t h a t   t h e   means   f o r   o b l i g i n g   t h e   g e a r   w h e e l   (40)  t o  

r o t a t e   in   a  s i n g l e   s e n s e   c o m p r i s e   a  pawl   (42)  p i v o t i n g   in  o p -  

p o s i t i o n   to   a  s p r i n g   (43)  and  a c t i n g   on  a  w h e e l   (41)  h a v i n g  

saw  t e e t h   and  b e i n g   c o a x i a l   to   and  i n t e g r a l   w i t h   t h e   g e a r   w h e e l .  



4.  M e c h a n i c a l   s t a r t e r   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   t h e   m e a n s   f o r   t r a n s f e r r i n g   e n e r g y   f rom  t h e  

e l a s t i c a l l y   d e f o r m a b l e   body   (18)  to   t h e   s h a f t   (25")   of  t h e  

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

c r o w n s   ( 2 5 , 2 5 ' ) ,   e a c h   c rown   h a v i n g   t h e   t o o t h i n g   a r r a n g e d   o n  

one   f l a t   f a c e   of   t h e   c r o w n ,   a  f i r s t   ( 2 5 ' )   end  c l u t c h   c r o w n  

of   t h e   p a i r   b e i n g   f i x e d   to   t h e   s h a f t   ( 25" )   of   t h e   e n g i n e   a n d  

t h e   s e c o n d   (25)  end  c l u t c h   c rown   of  t h e   p a i r   b e i n g   i n t e g r a l  

in   r o t a t i o n   w i t h   one   (3)  of  t h e   d i s c - s h a p e d   e l e m e n t s   a n d  

s l i d i n g   a l o n g   t h e   a x i s   of  t h i s   l a t t e r   in   o p p o s i t i o n   to   a  

s p r i n g   ( 2 6 ) ,   means   b e i n g   p r o v i d e d   f o r   b l o c k i n g   and  r e l e a s i n g  

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

5.  M e c h a n i c a l   s t a r t e r   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   t h e   means   f o r   b l o c k i n g   and  r e l e a s i n g   to   e a c h  

o t h e r   t h e   end  c l u t c h   c r o w n s   ( 2 5 , 2 5 ' )   c o m p r i s e   a  c i r c u m f e r e n t i a l  

s l o t   (27)  p r o v i d e d   w i t h   a  t h r o u g h   o p e n i n g   ( 2 7 ' )   p r e s e n t   in   a  

s h a f t   (20)  i n t e g r a l   w i t h   one  (25)  of  t h e   end  c l u t c h   c r o w n s  

and  a  p a w l   (28)  m o v a b l e   in   o p p o s i t i o n   to   a  s p r i n g   (31)  h a v i n g  

one  end  c a p a b l e   of   b e i n g   e n c a s e d   in   t h e   c i r c u m f e r e n t i a l   s l o t  

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

b e i n g   b o r n e   by  t h e   o u t e r m o s t   d i s c - s h a p e d   e l e m e n t   ( 2 ) .  
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