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An  improved  cam-shaft. 
©  An  improved  camshaft  forming  a  type  of  valve  timing 
system  that  can  be  used  with  all  the  four  cycle  combustion 
internal  engines,  the  so-called  Otto  engines,  in  which  each  of 
the  cams  extends  in  an  identical  one,  symmetrical  and 
positioned  at  180  degrees  with  relation  to  the  former, 
resulting  that  the  number  of  cams  is  twice  the  number  of 
cams  foreseen  in  a  conventional  shaft,  and  the  number  of 
revolutions  is  half  of  the  required  ones  for  the  latterto  get  the 
same  purpose. 
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.  l  . 

I m p r o v e d   c a m s h a f t  

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

been   d e s i g n e d   to  get  a  n u m b e r   of  a d v a n t a g e s   with  r e l a t i o n   to  t h e  

c o n v e n t i o n a l   c a m s h a f t s ,   and  it  can  be  c o n s i d e r e d   as  a  

5  t e c h n o l o g i c   i m p r o v e m e n t   to  be  t a k e n   into  a c c o u n t   in  its  f ie ld   o f  

a p p l i c a t i o n .  

It  is  known  that   in  the  c o n v e n t i o n a l   c a m s h a f t s   that   have  b e e n  

used   s ince   the  i n t e r n a l   c o m b u s t i o n   eng ine   was  i n v e n t e d ,   t h e  

only  i m p r o v e m e n t s   p r o c e e d e d   f r o m   the  q u a l i t y   of  the  m e t a l ,   a s  

10  wel l   as  f r o m   the  f ina l   t r e a t m e n t ,   but  with  r e g a r d   to  t h e  

s t r u c t u r a l   change   to  get  a  b e t t e r   p e r f o r m a n c e ,   t h e r e   has  n o t  

been   any  n o t i c e a b l e   i m p r o v e m e n t   or  m o d i f i c a t i o n ,   s ince   the  c a m s  

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

r a d i a l l y   p r o j e c t   t r i a n g u l a r l y   with  t h e i r   peak   qui te   r o u n d e d  

15  a c c o r d i n g   to  an  end  p r o f i l e   which   can  be  c o n s i d e r e d   a s  

s e m i c i r c u l a r .   Tha t   is,  th i s   type  of  c a m s   s h a p i n g   f r o m   a  

c a m s h a f t   like  t h o s e   u sed   in  the  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   o r  

f o u r - c y c l e   e n g i n e s   (the  s o - c a l l e d   Otto  e n g i n e s ) ,   has  n o t  

e x p e r i e n c e d   n o t i c e a b l e   c h a n g e s ,   so  to  have   a  h i g h e r   e f f i c i e n c y  

20  of  said  e n g i n e s   it  is  n e c e s s a r y   to  m o d i f y   and  to  i m p r o v e   t h e  

p e r f o r m a n c e   of  engine   un i t s   d i f f e r e n t   f r o m   the  cam  t i m i n g .  

The  s u b j e c t   of  the  i n v e n t i o n   is  a  c a m s h a f t   that   is  m o d i f i e d   i n  

its  s t r u c t u r e   with  r e l a t i o n   to  the  known  c a m s h a f t s   and  w h o s e  

m o d i f i c a t i o n   j u s t   a f f e c t s   to  the  c a m s ,   so  that   in  the  r e f e r r e d  

25  shaft   the  c a m s   a r e   dual  in  n u m b e r ,   tha t   is  to  say,  each   c a m  

e x t e n d s   in  a n o t h e r   that   is  equa l   and  o p p o s i t e l y   p r o j e c t e d ,   s o  

that   a  dual  cam  is  de f ined   i n s t e a d   of  the  p r e v i o u s   cam,  and,  i n  

th is   way,  the  shaf t   will  have   a  n u m b e r   of  c a m s   that  is  d o u b l e  

than  the  n u m b e r   of  c a m s   c o r r e s p o n d i n g   to  the  c o n v e n t i o n a l  

30  i  c a n i s h a f t . L o g i c a l l y ,   each  p a i r   of  c a m s   is  i d e n t i c a l ,   the  c a m s  

a r e   s y m m e t r i c a l l y   l o c a t e d   and  a n g u l a r l y   d i s p l a c e d   180°  o n e  

a n o t h e r .  
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. s c l o s e d ,   tha t   is,  a c c o r d i n g   to  the  o b j e c t   of  the  i n v e n t i o n ,   h a l f  

:  r e v o l u t i o n s   is  r e q u i r e d   to  get  the  s a m e   p o w e r   than  t h r o u g h  

c o n v e n t i o n a l   c a m s h a f t .  

The  r o t a t i o n   of  the  c a m s h a f t   at  ha l f   of  the  r e v o l u t i o n s   that   a  

a n v e n t i o n a l   c a m s h a f t ,   to  get  the  s a m e   p o w e r ,   has  t h e  

>llowing  m a i n   a d v a n t a g e s   : 

1.  )  A  h i g h e r   p o w e r   is  got,  for   the  fo l lowing   r e a s o n s   : 

a)  When  the  c a m s h a f t   of  the  i n v e n t i o n   r o t a t e s   a t  

half   of  r e v o l u t i o n s ,   the  f r i c t i o n a l   f o r c e s   a r e  

l e s s e r .  

b)  The   a l t e r n a t e   m a s s e s   of  all   the  t i m i n g   s y s t e m  

wil l   be  s u b j e c t e d   to  ha l f   of  d e c e l e r a t i o n s .  

c)  On  be ing   s u b j e c t e d   to  l o w e r   d e c e l e r a t i o n s ,   t h e  

c a m   p r o f i l e s   can  be  i m p r o v e d   a l l o w i n g ,   for   t h e  

s a m e   c o n d i t i o n s ,   h i g h e r   va lve   o p e n i n g s .  

d)  As  sa id   p r e v i o u s l y ,   a  h i g h e r   n u m b e r   o f  

r e v o l u t i o n s   can  be  o b t a i n e d .  

2.  )  The   eng ine   will  have   a  l o w e r   fuel  c o n s u m p t i o n ,  

a c c o r d i n g   to  the  a b o v e -   m e n t i o n e d   p a r a g r a p h .  

3.  )  F o r   the  s a m e   r e a s o n s ,   the  no i se   will   b e  

r e m a r k a b l y   r e d u c e d .  

4.  )  The   life  of  the  c a m s h a f t   wil l   be  h i g h e r ,   s ince   t h e  

w o r k   d e v e l o p p e d   by  the  c o n v e n t i o n a l   s y s t e m   w i t h  

one  cam,   the  new  shaf t   m a k e s   it  with  two  c a m s .  

To  e a se   a  b e t t e r   u n d e r s t a n d i n g   of  the  c h a r a c t e r i s t i c s   of  t h e  

i n v e n t i o n   it  is  m a d e   a  d e t a i l e d   d e s c r i p t i o n   b a s e d   in  the  set  o f  

d r a w i n g s   a c c o m p a n y i n g   the  p r e s e n t   s p e c i f i c a t i o n ,   be ing   i n t e g r a l  

p a r t   of  th is   and  in  which ,   with  an  o r i e n t a t i v e   and  not  l i m i t i n g  

o b j e c t ,   is  i l l u s t r a t e d   the  f o l l o w i n g   : 

In  the  f i r s t   F i g u r e   is  i l l u s t r a t e d   an  e l e v a t i o n   of  the  c a m s h a f t  

of  the  i n v e n t i o n   f o r e s e e n   for  four   c y c l 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 .  
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.  o  . 
In  the  s e c o n d   F i g u r e   is  i l l u s t r a t e d   a  c r o s s -   s e c t i o n   v i e w  

taken   by  the  p l ane   p a s s i n g   t h r o u g h   the  line  II-  II  of  t h e  

p r e c e d i n g   F i g u r e ,   so  to  get  "the  dual  cam  that   is  d e t e r m i n e d  
in  e a c h .  

In  the  a b o v e - m e n t i o n e d   F i g u r e s ,   the  n u m e r i c a l   r e f e r e n c e s  

c o r r e s p o n d   to  the  f o l l o w i n g   c o m p o n e n t s   and  un i t s   : 
1.  C a m s h a f t   '  '""*'*  

7-  , 

2.  O v e r a l l   c a m s   of  t he ' f eha f t   ( l )  

2a.  Cam  o p p o s i t e   and  equal   to  the  cam  (2b).  
2b.  Cam  o p p o s i t e   and  equal   to  the  cam  ' 2 a ) .  

A c c o r d i n g   to  what   can  be  seen  f r o m   the  a b o v e - m e n t i o n e d  
f i g u r e s ,   the  s u b j e c t   of  the  i n v e n t i o n   is  a  new  c a m s h a f t   w h i c h  
cons i s t s   of  a  shaf t   (1)  f r o m   whi(  h  r a d i a l l y   e x t e n d s   by  r e g u l a r  
n t e r v a l s   a  set  of  s u i t a b l y   p o s i t i o n e d   c a m s   (2)  which,   in  t h i s  

:ase,  a r e   dual  c a m s ,   that   is,  each   of  c a m s   (2)  c o n s i s t s   o f  
wo  i d e n t i c a l   c a m s   (2a)  and  (2b),  and  they  a re   l o c a t e d   i n  

opposite  way,  that   is  to  say,  d i s p l a c e d   at  180  d e g r e e s .  
With  th is   c a m s h a f t   we  shal l   have  a  n u m b e r   of  r e v o l u t i o n s ,  

nth  r e g a r d   to  a  c o n v e n t i o n a l   shaft ,   that   will  be  half   of  t h i s ,  
o  get  the  s a m e   p u r p o s e s .  

A p a r t   f r o m   the  a b o v e - m e n t i o n e d   a d v a n t a g e s ,   the  d e s c r i b e d  
am  shaft   can  be  e a s i l y   used   in  the  p r e s e n t   i n t e r n a l   c o m b u s t i o n  

ng ines ,   m e r e l y ,   by  r e p l a c i n g   the  c o n v e n t i o n a l   c a m s h a f t   a n d  
le  gea r   or  p u l l e y   d r i v i n g   such  a  c a m s h a f t ,   for  one  that   h a s  
ouble  n u m b e r   of  t ee th ,   not  r e q u i r i n g   any  m o d i f i c a t i o n   of  t h e  

x i s t ing   e n g i n e s ,   s ince   with  the  two  a b o v e - m e n t i o n e d   c h a n g e s  
;he  shaft   and  the  d r i v i n g   g e a r   or  pul ley)   would  be  enough   f o r  
lost  of  e x i s t i n g   e n g i n e s '   can  p e r f e c t l y   o p e r a t e   w i thou t   a n y  
'ouble ,   and  get  the  a b o v e - m e n t i o n e d   a d v a n t a g e s .  

F i n a l l y ,   we  want   to  m a n i f e s t   that   said  c a m s h a f t   has   b e e n  
;sted  in  e n g i n e s   of  v a r i o u s   t ypes ,   o b t a i n i n g   in  t h o s e   t h e  

a o v e - m e n t i o n e d   a d v a n t a g e s , ,   and,   what  is  m o r e   i m p o r t a n t ,  
i thout   n o t i c i n g   any  d i s a d v a n t a g e   of  any  k i n d .  
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ning  s y s t e m   tha t   can  be  u s e d   with  all   the  four   c y c l e  

m b u s t i o n   i n t e r n a l   e n g i n e s ,   the  s o „ q a l i e d   Otto  e n g i n e s ,  

a r a c t e r i z e d   by  the  fact   that   of  the  c a m s   e x t e n d s   in  a n  

e n t i c a i   one,   s y m m e t r i c a l   and  p o s i t i o n e d   at  180  d e g r e e s   w i t h  

Nat ion  to  the  f o r m e r ,   r e s u l t i n g   that   tty»  n u m b e r   pf  c a m s   i s  

mble   than  the  n u m b e r   of  f a m s   f o r e s e e n   in  a  c o n v e n t i o n a l  

laft,  and  the  n u m b e r   of  r e v o l u t i o n s   is  half  of  the  r e q u i r e d  

les   for   the  l a t t e r   to  get  the  s a m e   p u r p o s e .  
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