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@  Piston  system  applicable  to  propellers  with  reversible  blades. 

  The  present  invention  relates  to  propelling  systems  for 
vehicles  and  like  transportation  means.  It  provides  a  piston 
system  applicable  to  propellers  with  reversible  blades,  char- 
acterized  by  a  driving-reverse  system,  allowing  a  new  pro- 
cedure  of  reversibility  of  the  propellers,  which  change  the 
rectilinear  movement  of the  spindle-shaft  into  circular  move- 
ments  of  the  blades  by  means  of  eccentrics. 



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  p r o p e l l i n g   s y s t e m s  

f o r   v e h i c l e s   and  l i k e   t r a n s p o r t a t i o n   m e a n s .  

The  p i s t o n   s y s t e m   of  the  p r e s e n t   i n v e n t i o n   m o d i f i e s  

t h e   e x i s t i n g   ones  b e c a u s e   i t s   r e c t i l i n e a r - c i r c u l a r   m o v e -  

ment  in  a l l   c a s e s   e l i m i n a t e s   the  use  of  the   e l e c t r i c i t y .  

I t s   m e c h a n i s m   is  r e d u c e d   to  the  use  of  a  m a n u a l l y  

o p e r a t e d   p i s t o n .   I t   has  the  a d v a n t a g e   t h a t i t   can  be  f a b -  

r i c a t e d   in  two ,   t h r e e ,   four   or  any  r e a s o n a b l e   n u m b e r  

of  b l a d e s   a d a p t a b l e   a c c o r d i n g   to  t he   power  d e s i r e d .  

A n o t h e r   of  t h e   a d v a n t a g e s   of  the   p i s t o n   s y s t e m   of  t h e  

i n v e n t i o n   is   t h a t   i t   e l i m i n a t e s   a l l   k i n d s   of  c o m p l i c a t e d  

m e c h a n i s m s :   g e a r s ,   s p r i n g s ,   pumps,   e t c ,   and  i t s   s i m p l e  

o p e r a t i o n   makes  i t   e f f i c i e n t   and  s a f e .  

The  r a p i d i t y   of  i t s   m a n o e u v r i n g ,   wh ich   can  go  from  " a l l  

f o r w a r d "   to  " a l l   b a c k w a r d " ,   i m p a r t s   to  the   p i s t o n  

s y s t e m ,   due  to  the   s i m p l i c i t y   of  i t s  e l e m e n t s ,   a  f u r t h e r  

g r e a t   a d v a n t a g e ,   as  a l s o   the  f a c t   t h a t   i t   r e q u i r e s   no 
m a i n t e n a n c e .   The  only   p r e c a u t i o n   to  be  t a k e n   is   to  o p e n  
two  v a l v e s   and  c l o s e   them  p r i o r   to  s t a r t i n g   the  e n g i n e  

a g a i n .  

A n o t h e r   a d v a n t a g e   of  the  p i s t o n   s y s t e m   of  the  i n v e n t i o n  

as  a p p l i e d   to  a  s h i p   p r o p e l l e r ,   is   t h a t   the   w h o l e  

d i r e c t i o n   s y s t e m   as  wel l   as  the  who le   t r a n s m i s s i o n  

s y s t e m   are   s t a n d a r d   for  a  l a r g e   number   of  m o d e l s .   The  

same  is   t r u e   of  the   d r i v i n g - r e v e r s i n g   s y s t e m ,   a l l   t h e  

e l e m e n t s   of  which   a re   i n t e r c h a n g e a b l e ,   w i th   the  p e c u l i a r -  

i t y   of  h a v i n g   a  m o t o r ,   in  s h i p s ,   t h a t   r o t a t e s   only   t o  

t he   r i g h t ,   w i t h   only   i n l e t   edges   on  the   b l a d e s   and  o i l  

l i n e s   in  the   e n t r a n c e   to  the  t r a n s m i s s i o n   s y s t e m .  



The  p i s t o n   s y s t e m   of  t he   i n v e n t i o n   is   made  up  of  t h r e e  

s e p a r a t e   a s s e m b l i e s :   the   d i r e c t i o n   s y s t e m ,   the   t r a n s -  

m i s s i o n   s y s t e m   and  the   d r i v i n g - r e v e r s i n g   s y s t e m .   I n  

e a c h   of  t h e m ,   t he   main  e l e m e n t   is   t h e   d r i v i n g   p i s t o n ,  

two  of   them  b e i n g   h y d r a u l i c ,   one  m a n u a l l y   o p e r a t e d ,  

and   t h e   t h i r d   one  not   h y d r a u l i c ,   f o r   t h e   r e v e r s i b i l i t y ,  

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

i n v e n t i o n .  

In  a  p r o p e l l e r   r o t a t i n g   in  any  d i r e c t i o n ,   r i g h t   or  l e f t ,  

i f   i t s   w a t e r   s u p p l y   e d g e s   ( w a t e r   c u t t i n g   e d g e s )   a r e  

p e r p e n d i c u l a r   to  t he   r o t a t i n g   s h a f t ,   i t   does  not  have  any 
e f f e c t .   Tha t   i s   to  s a y ,   i f   the   p r o p e l l e r   is   i n s t a l l e d  

on  a  s h i p ,   t h e   l a t t e r   does   not   m o v e .  

An  o b s e r v e r   l o c a t e d   c l o s e   to  the   e n g i n e   on  a  s h i p   o r  

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

him  can   say  t h a t   t he   e n g i n e   r o t a t e s   f rom  r i g h t   to  l e f t  

or  l e f t   to  r i g h t .   The  most  n o r m a l   in  s h i p s   is  f r o m  

l e f t   to  r i g h t .   Under   such   c o n d i t i o n s ,   as  a l s o   f o r  

more   e a s y   u n d e r s t a n d i n g   of  the   i n v e n t i o n ,   r e f e r e n c e  

w i l l   be  made  in  t h e   f o l l o w i n g   to  a  s i n g l e   b l a d e ,   e v e n  

i f   t w o ,   t h r e e   or  f o u r   b l a d e s   a re   s y n c h r o n i z e d   in  a 

same  m o v e m e n t ,   a l l   of  them  t u r n i n g   by  a  same  a n g l e .  

C o n s i d e r i n g   an  e n g i n e   r o t a t i n g   o n l y   f rom  l e f t   to  r i g h t ,  

w i l l   t r a n s m i t   t h e   r o t a t i o n   to  t he   s h a f t   or  t r a n s -  

m i s s i o n   s h a f t s ,   t h e   p r o p e l l e r   s h a f t   and  the   p r o p e l l e r .  

The  i n l e t   w a t e r   edge   s h o u l d   be  l o c a t e d   at   the   r i g h t ,  

as  t h e   r o t o r   s h a f t ,   and  in  a  p o s i t i o n   p e r p e n d i c u l a r   ( a t  

r i g h t   a n g l e s )   to  t he   s h a f t .   From  t h e   moment  the   e n g i n e  

t u r n s ,   t h e   p r o p e l l e r   w i l l   a l s o   t u r n   at   t he   s a m e  

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

b o a t .  



As  m e n t i o n e d   a b o v e ,   l o c a t e d   p e r p e n d i c u l a r   to  the  e d g e  

i s   t he   r o t a r y   s h a f t   at  90° .   For  b e s t   e x p l a n a t i o n   a n d  

more  c l a r i t y ,   the   d e s c r i p t i o n   w i l l   r e f e r   to  t h e s e   9 0 °  

of  the   p e r p e n d i c u l a r   s h a f t   to  0°  on  the   same  s h a f t .  

To  p e r m i t   the   c o r r e c t   o p e r a t i o n   of  t he   b l a d e   when 

r o t a t i o n   w i l l   be  o f f e r e d   r e s i s t a n c e ,   t he   edge  w i l l   b e  

moved  away  from  0°  in  one  d i r e c t i o n   or  the   o t h e r .   When 

t he   edge  is  moved  away  from  0°  in  the   d i r e c t i o n   of  - 9 0 ° ,  

the   e f f e c t   p r o d u c e d   on  the   p r o p e l l e r   b l a d e   is  f o r w a r d ,  

w h e r e a s ,   when  the  edge  is  moved  away  from  0°  in  t h e  

d i r e c t i o n   + 9 0 ° ,   the   e f f e c t   is   b a c k w a r d ,   t r a n s m i t t i n g  

i t   in  bo th   c a s e s   to  the   b o a t .   L o g i c a l l y ,   the   m o s t  

f a v o r a b l e   a n g l e   is  the   one  t h a t   is  o f f e r e d   m o r e  

r e s i s t a n c e   and  t r a n s m i t s   i t   in  f o r w a r d   or  b a c k w a r d .   I n  

the   p i s t o n   s y s t e m   of  t he   i n v e n t i o n ,   t he   a n g l e   used  f o r  

t h i s   p u r p o s e   is  58°  c o r r e s p o n d i n g   to  32°  wi th   r e s p e c t  
to  0°  of  the   p e r p e n d i c u l a r   s h a f t   fo r   f o r w a r d   and  2 8 °  

f o r   b a c k w a r d .   There   have  been  e s t a b l i s h e d   t h r e e  

p o s i t i o n s   b e t w e e n   such  arc   of  0°  and  3 2 ° ,   w h i c h  

c o r r e s p o n d   to  t h r e e   s p e e d s   ( l o w ,   medium  and  f u l l ) .  

For  t h i s   p u r p o s e ,   the   b l a d e   in  i t s   l o w e r   p a r t   has  a 
f i x e d   e c c e n t r i c   which  ends   or  l i m i t s   t he   a r c s   t a k e n ,  

and  in  the   i n t e r i o r   is   a  s l i d e   g u i d e   t h a t   makes  i t  

r o t a t e   and  t ake   d i f f e r e n t   p o s i t i o n s   and  wi th   t h e m  

each   c o r r e s p o n d i n g   s p e e d   f o r w a r d   and  b a c k w a r d .  

The  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   and  f u r t h e r  

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

more  c l e a r l y   as  the  f o l l o w i n g   e x p l a n a t o r y   d e s c r i p t i o n  

p r o c e e d s   wi th   r e f e r e n c e   to  the   a p p e n d e d   d r a w i n g s ,  

name ly   F i g u r e s   1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 1 0 , 1 0 a , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 ,  

1 6 , 1 6 a , 1 7 , 1 7 a , 1 8 , 1 9 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 2 6 , 2 7 , 2 8 , 2 9 , 3 0 ,  

3 1 , 3 2 , 3 3 , 3 4 , 3 5 , 3 6 , 3 7 , 3 8 , 3 9 , 4 0 , 4 1 ,   which   form  an  i n t e g r a l  

p a r t   of  the   i n v e n t i o n .  



With  r e f e r e n c e   to  F i g u r e   1  and  b e g i n n i n g   w i t h   t h e  

p o s i t i o n   STOP,  t he   m a n o e u v e r i n g   l e v e r   i s   in  t he   h o r i z -  

o n t a l   p o s i t i o n ,   STOP.  The  p i s t o n   M  of  t h e   c y l i n d e r  

in  t he   d i r e c t i o n   s y s t e m   i s   in  the   m i d d l e   p o s i t i o n .  

The  p i s t o n   T  in  t he   t r a n s m i s s i o n   s y s t e m   i s   in  i t s  

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

c e n t e r   of  i t s   t r a v e l .   The  p i s t o n   of  t he   d r i v i n g -  

r e v e r s i n g   s y s t e m   ( F i g u r e   11)  is  at  the   m i d d l e   of  i t s  

t r a v e l .  

The  d r i v i n g - r e v e r s i n g   p i s t o n   over   i t s   g e n e r a t r i x  

s t a n d s   ou t   as  many  g u i d e s   as  t h e r e   are   b l a d e s   in  t h e  

p r o p e l l e r ,   d i s t r i b u t i n g   each   g e n e r a t r i x   as  t he   n u m b e r  

of  b l a d e s .   Each  g u i d e   s l i d e s   on  i t s   c o r r e s p o n d i n g  

c h a n n e l   of  t h e   b u s h i n g - t r a c k   ( r e c t i l i n e a r   m o v e m e n t )  

which   p r e v e n t s   any  movement   o t h e r   t h a n   t h e   o n e  

t r a n s m i t t e d   by  t he   d r i v i n g   p i s t o n .   Over  e a c h   one  o f  

the   two,   t h r e e   or  f o u r   p l a i n   edges   (as  i n s t a l l e d   i n  

the   p r o p e l l e r ) ,   r e s t   t he   b u s h i n g - t r a c k ,   t h e   b a s e   a n d  

the   c o r r e s p o n d i n g   b l a d e s .   Such  p l a i n   b l a d e s ,   by  t h e i r  

d e s i g n ,   p r e v e n t   any  m o v e m e n t ,   l e s s   the   b a s e   t u r n   a n d  

w i t h   i t   t h e   b l a d e   ( F i g u r e   1 5 ) .  

The  f i x e d   g u i d e   in  t h e   d r i v i n g - r e v e r s i n g   p i s t o n ,   f r e e  

in  t h e   c h a n n e l   t r a c k   and  in  the  c e n t e r   of  b o t h ,   as  a l s o ,  
in  the   c e n t e r  o f   t h e   b l a d e   b a s e ,   in  the   c e n t e r   of  t h e  

e c c e n t r i c ,   f r e e   to  r o t a t e   ( c i r c u l a r   m o v e m e n t )   when  t h e  

g u i d e   i s   d i s p l a c e d .  

C h a n g i n g   t h e   o p e r a t i o n   l e v e r   from  the   h o r i z o n t a l  

p o s i t i o n ,   STOP,  to  up,   FORWARD,  from  the   moment   t h e  

movement   i s   i n i t i a t e d ,   t he   c o n n e c t i n g   rod  i s   m o v e d ,  

and  w i t h   i t   t h e   s p i n d l e   and  the  p i s t o n  M   of  t h e  

d i r e c t i o n   s y s t e m .   The  p i s t o n   M  w i l l   t r a n s f e r   t he   o i l  



of  the  u p p e r   f a c e   t h r o u g h   the   c o n d u i t   C  and  C ' .   T h e  

f low  t h r o u g h   C'  w i l l   c o m p e n s a t e   and  m a i n t a i n   t h e  

v a l v e   s e c u r e d .   The  f low  from  C  w i l l   e n t e r   t h e  

c y l i n d e r   of  t he   t r a n s m i s s i o n   s y s t e m   by  the   r i g h t   f a c e ,  

w i l l   a c t u a t e   t he   p i s t o n   T  w i t h   p r e s s u r e   F . s . ,   and  w i l l  

d i s p l a c e   to  t h e   l e f t   an  e q u i v a l e n t   q u a n t i t y   and  t h e  

r o d - s h a f t   w i l l   be  d i s p l a c e d   and  a s s e m b l e d   wi th   i t s  

d r i v i n g   p i s t o n   the   same  q u a n t i t y .   Each  g u i d e   w i l l  

be  d i s p l a c e d   ( r e c t i l i n e a r   m o v e m e n t )   to  the   end  of  i t s  

c h a n n e l   of  t he   b u s h i n g - t r a c k   and  w i l l   f o r c e   t h e  

e c c e n t r i c   to  t u r n   a c c o r d i n g l y   to  a d v a n c e   and  a r r i v e   a t  

i t s   end.   When  the  o p e r a t i n g   l e v e r   r e a c h e s   t h e  

maximum  end ,   a l l   f o r w a r d ,   the   d r i v i n g - r e v e r s i n g   p i s t o n  

at  i t s   maximum  l e f t   end,   the   g u i d e   has  f o r c e d   the   b a s e  

to  t u r n   in  t h e   m e a n t i m e   and  to  r e a c h   the  end,   max imum 

t u r n   32°  and  maximum  f o r w a r d   t r a n s m i t t e d   by  t h e  

p r o p e l l e r   to  the   b o a t .   Two  i n t e r m e d i a t e   p o s i t i o n s  

w i l l   c o r r e s p o n d   to  two  s p e e d s ;   low  or  m e d i u m .  

Moving  the   o p e r a t i n g   l e v e r   to  t he   p o s i t i o n   STOP,  t h e  

gu ide   w i l l   r e t u r n   to  the  e c c e n t r i c ,   c e n t e r   of  t h e  

d i s t a n c e   in  t he   t r a c k ,   c e n t e r   of  the   t r a v e l   in  t h e  

p i s t o n - d r i v i n g ,   the  edges   of  the   b l a d e s   a g a i n   p e r p e n -  

d i c u l a r ,   do  not   make  any  e f f e c t   and  the  boa t   w i l l   s t o p ,  

i g n o r i n g   the   i n e r t i a .  

Moving  the   o p e r a t i n g   l e v e r   down,  the  c o n n e c t i n g   rod  w i l l  

move  down,  p u l l i n g   the   s p i n d l e   and  the  p i s t o n   M.  The  

o i l   f lows   t h r o u g h   the  c o n d u i t s   B  and   B ' .   The  f l o w  

t h r o u g h   B'  w i l l   c o m p e n s a t e   and  m a i n t a i n   the  v a l v e  

s e c u r e d .   The  f low  t h r o u g h   B  w i l l   e n t e r   the   c y l i n d e r   o f  

the  t r a n s m i s s i o n   s y s t e m   by  the   l e f t   f a c e ,   w i l l   a c t u a t e  

the  p i s t o n   T  and  w i l l   move  i t   to  the  r i g h t .   In  t h i s  

o p e r a t i o n   as  in  the  p r e v i o u s   one ,   the   o i l   of  t h e  



o p p o s i t e   f a c e s   f l ows   t h r o u g h   the   c o n d u i t s   C'  and  B'  t o  

take  the  out  p l a c e d  s p a c e s   and  vacuum  by  the   p i s t o n   M 

t h r o u g h   t h e   c o r r e s p o n d i n g   c h e c k   v a l v e s   C'  and  B ' .   The 

s p i n d l e   w i l l   be  moved  to  t he   r i g h t   as  the   d r i v i n g   p i s t o n  

and  t h e   g u i d e .   In  t h i s   m o v e m e n t ,   t he   g u i d e   w i l l   f o r c e  

t h e   e c c e n t r i c   to  t u r n   in  t he   o p p o s i t e   d i r e c t i o n   a n d  

a l s o   i t s   b a s e .   When  the   o p e r a t i n g   l e v e r   i s   at  the   e n d  

ALL  BACKWARD  t he   d r i v i n g   p i s t o n   to  i t s   e x t r e m e  

maximum  r i g h t ,   the   gu ide   w i l l   have   f o r c e d   t he   base   t o  

t u r n   and  t h e   b l a d e   to  m e a n t i m e   r e a c h   the   end ,   maximum 

t u r n   28°  and  t he   maximum  BACKWARD  to  be  t r a n s m i t t e d   t o  

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

two  i n t e r m e d i a t e   s p e e d s :   low  and  med ium.   I t   has  b e e n  

o b s e r v e d   t h a t   b o t h   o p e r a t i o n s   a re   i n v e r t e d ,   and  i t   c a n  

be  d e d u c e d   t h a t   t h e r e   has  been   o b t a i n e d   the   r e v e r s i b i l -  

i t y   of  t h e   b l a d e   and  of  c o u r s e   of  t h e   s p e e d .  

The  d i r e c t i o n   s y s t e m   is  c o m p o s e d   of  t he   s w i t c h g e a r ,  

d i r e c t i o n   c y l i n d e r   or  o i l   d i s t r i b u t o r   and  p i p i n g .  

The  c o n t r o l   ( F i g u r e   2)  a d a p t a b l e   to  any  p l a c e   of  t h e  

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

c h a n n e l   f o r   t h e   l e v e r ,   a n d ,   as  can  be  s e e n ,   has  a 

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

l e v e r   r e s t s   on  one  end  and  t h e   knob  of  the   s a f e t y  

b u t t o n .   In  i t   i s   i n s e r t e d   one  of  t h e   ends   of  t h e  

c o n n e c t i n g   r o d ,   r o t a t i n g   by  means   of  a  p i s t o n .   I n  

t he   l e v e r   i s   a d a p t e d   the  s a f e t y - l o c k   ( F i g u r e   3 )  

n e c e s s a r y   f o r   s p e e d i n g   and  e a s i e r   c h a n g e .   That   k e e p s  

f r e e   to   o p e r a t e   the   knob  b u t t o n   and  s t a b l e   to  l o o s e   i t  

in  t he   p o s i t i o n   d e s i r e d .  

The  o t h e r   end  of  the   c o n n e c t i n g   rod  i s   f i x e d   to  t h e  

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



of  a n o t h e r   b o l t .  

In  the   o i l   d i r e c t i o n   c y l i n d e r   ( F i g u r e   4)  a d a p t e d  

to  the  same  c o n t r o l   p a n e l ,   the   p i s t o n   M  is  moved  by  t h e  

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

s p i n d l e .   From  each  s i d e   the  o i l   l e a v e s   as  per  t h e  

s p e e d   and  is   r e c e i v e d   by  the   o p p o s i t e   s i d e   c o n d u i t .  

D e p e n d i n g   on  the  movement   of  t he   o p e r a t i n g   l e v e r   i n  

e i t h e r   p o s i t i o n ,   the   o i l   w i l l   f low  by  the  c o n d u i t s   B 

or  C  and  w i l l   r e t u r n   by  the   o p p o s i t e   s i d e .   B o t h  

c o n d u i t s   B-B'  and  C-C'  have  b a l l   check   v a l v e s   t h a t  

work  in  only   one  way,  t h a t   is  to  s a y ,   only   p a s s i n g   i n  

one  way .  

The  v a l v e s   B  and   C  a re   i n l e t   v a l v e s   and  B'  and  C'  a r e  

r e t u r n   v a l v e s .  

In  the  c o n d u i t s   B  a n d   C  t h e r e   a re   o i l   b y p a s s   v a l v e s   A 

( F i g u r e   1)  from  a  t a n k   to  c o m p e n s a t e   for   the   p o s s i b l e  

l e a k s   and  to  r e f u e l   t he   c i r c u i t   each  t ime   of  o p e r a t i o n .  

These   v a l v e s   A  are   on ly   m a i n t a i n e d   open  in  i n a c t i v i t y  

of  the  e n g i n e ,   k e e p i n g   the   c i r c u i t   c o m p l e t e l y   c h a r g e d  
( f u l l )   and  no  a i r   e x i s t s .   P r e c a u t i o n   w i l l   be  o b s e r v e d  

to  c l o s e   the  v a l v e s   b e f o r e   the   e n g i n e   is  s t a r t e d   a g a i n .  

As  p r e v i o u s l y   i n d i c a t e d ,   the   c o n t r o l   o p e r a t i n g   b o a r d  

can  be  i n s t a l l e d   in  any  p l a c e   and  for   i m p o r t a n t   b o a t s  

t h e r e   can  be  two  of  them  i n s t a l l e d   in  d i f f e r e n t   p l a c e s ,  

k e e p i n g   one  of  them  i s o l a t e d   at  a l l   t i m e s .  

The  o p e r a t i n g   l e v e r   i s   in  i t s   h o r i z o n t a l   p o s i t i o n   STOP,  

the   p i s t o n   M  in  the   c e n t e r   and  the  p i s t o n   T  in  t h e  

m i d d l e   of  i t s   t r a c k .  



Then  the   c y l i n d e r   of  t he   o i l   d i r e c t i o n   as  the   t r a n s -  

m i s s i o n   c y l i n d e r   have   on  them  two  d r a i n   h o l e s   t h a t  

c o r r e s p o n d   in  p o s i t i o n ,   in  each   f a c e   of  the  p i s t o n   i n  

i t s   m i d d l e   p o s i t i o n ;   the   f o u r   d r a i n s   w i l l   be  o p e n e d .  

The  two  b y - p a s s   o i l   v a l v e s   A  to  t he   t ank   are  o p e n e d .  

In  t h i s - p o s i t i o n ,   t he   c i r c u i t   i s   f i l l e d   up  and  the   a i r  

e l i m i n a t e d .   The  two  d r a i n s   w i l l   be  c l o s e d   when  t h e  

o i l   shows  up  and  t h e n   the   v a l v e s   A. 

Any  movement   of  t h e   o p e r a t i n g   l e v e r   w i l l   move  t h e  

p i s t o n   M  and  w i t h   them  the   o i l   t r a n s f e r .  

A s s u m i n g   t h a t   t h e   p o s i t i o n   STOP  is   moved  up,  FORWARD, 

to  r a i s e   up  t h e   l e v e r   w i l l   c a r r y   out   the   c o n n e c t i n g   r o d ,  

s p i n d l e   and  p i s t o n   to  up  p o s i t i o n ,   t he   o i l   of  t h i s  

f a c e   w i l l   e n t e r   c o n d u i t s   C  and  C ' .   The  flow  t h r o u g h   C '  

w i l l   r e s u l t   in  a  same  p r e s s u r e   on  b o t h   f a c e s   of  i t s  

v a l v e   and  t he   s p r i n g   t e n s i o n   w i l l   r e m a i n   c l o s e d .   The 

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

w i t h   p r e s s u r e   F . s   p u s h i n g   the   p i s t o n   T,  moving  i t   a n d  

at   the   same  t i m e   c o m p r e s s i n g   t he   o i l   o n  l e f t   f a c e ,  

c a u s i n g   v a l v e   B'  to  open  to  r e t u r n   t he   o i l   d i s t r i b u t o r  

c y l i n d e r   to  t h e   moved  s p a c e   and  vacuum  by  the  p i s t o n   M. 

The  v a l v e   B  w i l l   r e m a i n   s e c u r e d   by  t he   r e a s o n   t h a t   t h e  

C ' .   C h a n g i n g   t h e   M  w i l l   d r o p ,   t h e   o i l   of  the   l o w e r  

f a c e   w i l l   e n t e r   t he   c o n d u i t s   B  a n d   B ' .   By  the  c o n d u i t  

B'  no  o i l   can  f l o w   b e c a u s e   the   v a l v e   is  c l o s e d ,   i t   w i l l  

t a k e   p l a c e   t h r o u g h   B  to  push  p i s t o n   T  to  the   r i g h t .  

The  o i l   w i l l   be  c o m p r e s s e d   on  t h i s   f a c e   and  w i l l   f l o w  

t h r o u g h   C'  to  o c c u p y   the   empty  s p a c e   of  the  h i g h e r  

p a r t   of  t h e   d i r e c t i o n   c y l i n d e r   of  o i l .   The  v a l v e   C  w i l l  

r e m a i n   s e c u r e d .  

To  o b t a i n   any  d e s i r e d   s p e e d ,   i t   is   on ly   n e c e s s a r y   t o  



s e i z e   the   knob,   push  t he   b u t t o n   and  p l a c e   the   l e v e r   i n  

the   d e s i r e d   p o s i t i o n .   When  i t   is  l e f t ,   i t   w i l l   r e m a i n  

in  i t s   p l a c e   and  f i x e d .   I t   must  be  moved  to  p i s t o n   T 

an  e q u i v a l e n t   amount   and  the  s p i n d l e   s h a f t   and  t h e  

g u i d e   in  the  e c c e n t r i c   the   a rc   f r a c t i o n   c o r r e s p o n d i n g  

to  the  d e s i r e d   s p e e d .  

The  e q u a l i t y   of  volume  is  o b t a i n e d   by  s u p p l y i n g   t h e  

p i s t o n   by  the  o p p o s i t e   f a c e   of  the   s p i n d l e .  

The  o i l   vo lumes   of  t he   c y l i n d e r   on  each   f a c e   of  t h e  

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

t r a c k   for   the  p u r p o s e   of  b e i n g   used  as  a  b r a k e   a n d  

the   d i f f e r e n c e   by  c u s h i o n .  

The  t r a n s m i s s i o n   s y s t e m   c o n s i s t s   of  a  c y l i n d e r ,  

i n w a r d l y   r e c t i f i e d   w i t h   f l a n g e s   on  the   ends   t h a t   a r e  

a s s e m b l e d   to  the  e n g i n e   s h a f t   and  w i th   p r o p e l l e r   t u r n .  

At  bo th   ends  of  the   c y l i n d e r ,   as  can  be  o b s e r v e d  

( F i g u r e s   7  and  8) ,   the   f l a n g e s   are   a d a p t e d   by  means  o f  

a  shank   (cone  f l a n g e   and  wedge  wi th   f o u r   or  f i v e   h o l e s )  

which   is  eas}  to  r emove   i f   n e e d e d .  

The  t r a n s m i s s i o n   c y l i n d e r   or  t r a n s m i s s i o n   s h a f t   has  on 

i t s   p e r i p h e r y   on  two  g e n e r a t r i c e s   e q u i d i s t a n t   i n l e t -  

o u t l e t   h o l e s   of  4  mm  fo r   o i l .   These   h o l e s   on  e a c h  

g e n e r a t r i x   are  i s o l a t e d   by  a  c o l l a r - c l a m p   ( F i g u r e   6 )  

t h a t   have  i n s e r t e d   two  p l u g s   each  one  and  the   two  b a l l  

v a l v e s ,   of  one  way,  r e m a i n i n g   f i x e d   w h i l e   the   s h a f t  

t u r n s   by  means  of  s i m p l e   t i e   rod  a d a p t a b l e   to  any  f r a m e  

of  a  b o a t .   Also  as  p r e v i o u s l y   e x p l a i n e d ,   on  t h i s  

p e r i p h e r y   the  a i r   d r a i n   c o c k s   a re   l o c a t e d .   The  v a l v e s  

B  and   C  are   o i l   i n l e t s   and  the   B'  and  C'  are  r e t u r n  

v a l v e s   to  the  o i l   d i s t r i b u t i o n   c y l i n d e r   or  o i l  



d i r e c t i o n   c y l i n d e r .  

I n s i d e   t h e   t r a n s m i s s i o n   c y l i n d e r ,   at  i t s   p a r t  

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

t h r e a d e d   f l a n g e ,   f i x e d   and  w a t e r t i g h t   ( F i g u r e   7)  w i t h  

a  p r e s s   to  a v o i d   the   p o s s i b i l i t y   of  o i l   l e a k a g e   i n  

the   s p i n d l e .   On  the   o t h e r   s i d e ,   t h e r e   is   a  b l i n d   p l u g  

w i t h   a  g a s k e t .  

The  s p i n d l e - s h a f t ,   by  means  of  the   b u s h i n g - r e g u l a t o r ,  

i s   a s s e m b l e d   to  the   one  which   t r a n s m i t s   the   m o v e m e n t s  

to  d r i v i n g - r e v e r s i n g   p i s t o n   ( F i g u r e s   9  and  1 0 ) .  

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

m a i n t a i n e d   b u t t o n h o o k e d   w i t h   t he   f l a n g e   or  s h a f t  

h o l d e r - p r o p e l l e r .   The  o t h e r   f l a n g e   k e e p s   a s s e m b l e d   t o  

the   e n g i n e .  

Under   s u c h   c o n d i t i o n s ,   when  t u r n i n g   the  e n g i n e ,   t h e  

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

p r o p e l l e r   w i l l   a l s o   r o t a t e .   The  t r a n s m i s s i o n   c y l i n d e r  

can  be  i n s t a l l e d   in  any  p l a c e   of  the   t r a n s m i s s i o n ,   b u t  

is   more  c o n v e n i e n t l y   c l o s e r   to  the   s h a f t - p r o p e l l e r  

h o l d e r   a n d ,   in  some  c a s e s ,   as  per   c o n v e n i e n c e .  

Each  c o l l a r - c l a m p   is   f a b r i c a t e d   in  two  h a l v e s   ( F i g u r e  

6)  o p p o s i t e   to   t he   v a l v e   s o c k e t s   and  a s s e m b l e d   by  m e a n s  

of  two  b o l t s .   These   s o c k e t s   a l s o   a re   used   to  a d a p t  

the   t i e   r o d s   and  f i x   them  to  t he   l o c a t i o n   s e l e c t e d .  

The  c y l i n d e r   w i t h o u t   f l a n g e s   ( F i g u r e   7)  the   p i s t o n -  

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

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

h o l d e r ,   g a s k e t   and  p a c k i n g .  



I n s t a l l   the  four   p l u g s ,   l a r g e r   d i a m e t e r   i n s i d e ,   k e e p -  

ing   the   h o l e s   f r e e   and  t h e n   c l o s e   the  c o l l a r - c l a m p .  

N e x t ,   a  b l i n d   p lug   wi th   g a s k e t ,   h a v i n g   i t   r e a d y   t o  

i n s t a l l   the   f l a n g e s .   The  f i r s t   one  to  be  c l o s e d   i s  

t he   one  t h a t   is  t i g h t   to  e n g i n e ,   k e e p i n g   the   o t h e r   f r e e  

to  make  the  r e g u l a t i o n .  

The  s p i n d l e - s h a f t   r e g u l a t i n g   w i l l   be  done  as  f o l l o w s  :  

The  s p i n d l e - s h a f t   in  a l l   i t s   l e n g t h   has  an  e x a c t  

m e a s u r e .   I t   needs   to  r e m a i n   or  c o r r e s p o n d   as  c e n t e r  

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

r e v e r s e .  

With  the  boa t   on  g r o u n d   or  l a n d :   The  s p i n d l e - s h a f t  

from  the  p i s t o n - d r i v i n g - r e v e r s e   has  a  b u s h i n g   in  an  

e x a c t   m e a s u r e   by  means  of  a  c o t t e r - p i n .   The  b u s h i n g ,  

on  i t s   p e r i p h e r y   on  one  of  the   two  p a r a l l e l   f a c e s  

used  to  f ix   the  key,   has  a  mark  and  one  q u a n t i t y   in  mm 

( F i g u r e   9 ) .  

Loosen   the  p r e s s   of  the   s h a f t - p r o p e l l e r   h o l d e r ,   t h e  

s h a f t   is  moved  as  per  c o n v e n i e n c e ,   m a i n t a i n i n g   t h e  

s i g n   u p w a r d s .   The  s p i n d l e - s h a f t   w i l l   be  t h r e a d e d   o f  

the   t r a n s m i s s i o n   c y l i n d e r   u n t i l   the   marks  c o i n c i d e   w i t h  

the   amount  i n d i c a t e d   in  the   b e v e l .   When  i n s t a l l e d   a t  

t he   e x a c t   m e a s u r e ,   i t   is  s e c u r e d   wi th   a  nut  and  with  a 

l o c k - n u t   to  s e c u r e   the   f l a n g e s .  

With  the  o p e r a t i n g   l e v e r   in  STOP,  m a n u a l l y   o p e r a t e d ,  

the   p r o p e l l e r s   w i l l   be  moved  p e r p e n d i c u l a r   to  r o t a t e  

the   s h a f t ,   and  m a i n t a i n e d   w h i l e   the  c i r c u i t   is  f i l l e d  

up:  the   two  a i r   p l u g s   and  the   o i l   s u p p l y   v a l v e   s h o u l d  



be  o p e n e d .   When  t h i s   o p e r a t i o n   i s   c o m p l e t e d ,   c l o s e   t h e  

p l u g s   a n d  t h e   A  v a l v e s   and  now  the   c i r c u i t   i s   r e a d y   f o r  

o p e r a t i o n .  

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

to  a l l   t r a n s m i s s i o n .   The  b u s h i n g   r e g u l a t e s   t he   t o t a l  

d i s t a n c e   and  t he   two  s p i n d l e s   are   f i x e d .   With  t h e  

f l a n g e s   c l o s e d   and  a t t a c h e d   to  the   d i s t a n c e   the   t w o  

s p i n d l e - s h a f t s   w i t h   e n g i n e   t u r n i n g ,   the   t r a n s m i t t e r  

c y l i n d e r   w i l l   t u r n   a l s o   at  the   same  rpm  t r a n s m i t t i n g  

to  the   s h a f t - h o l d e r   p r o p e l l e r   and  the   p r o p e l l e r .   The  

two  c o l - l a r - c l a m p s   r e m a i n   f i x e d   and  i n s i d e   the   t r a n s -  

m i t t e r   c y l i n d e r   w i l l   r o t a t e   as  the  o t h e r   s h a f t   i s  

t r a n s m i t t i n g   the   r o t a t i o n ,   and  the   s p i n d l e - s h a f t   w i l l  

r o t a t e   as  a  r o t a t i n g   c o m p a s s   t r a n s m i t t i n g   o n l y   r e c t i -  

l i n e a r   m o v e m e n t   when  d i s p l a c e d .   When  d i s p l a c e d ,   t h e  

p i s t o n   I  in  one  d i r e c t i o n   or  the   o t h e r   as  a  r e s u l t   o f  

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

q u a n t i t y   and  c o r r e s p o n d i n g   d i r e c t i o n   and  w i t h   them  t h e  

p i s t o n   of  t h e   d r i v i n g - r e v e r s i n g   s y s t e m .   A c c o r d i n g l y ,  

t he   g u i d e   w i l l   f o l l o w   the   s a i d   p i s t o n ,   p r o d u c i n g   a 

r o t a t i o n   of  t he   l e v e r   by  90°  or  +90°  upward   w i t h  

r e s p e c t   to  t h e   p e r p e n d i c u l a r   s h a f t   to  the   t u r n .   The  

e q u a l i t y   of  o i l   v o l u m e s   i s   o b t a i n e d   by  s u p p l y i n g   t h e  

p i s t o n   f rom  t h e   o p p o s i t e   s i d e   to  t h a t   where   t h e  

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

The  o i l   v o l u m e s   of  t he   c y l i n d e r   on  each  s i d e   of  t h e  

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

fo r   t he   p u r p o s e   of  u s i n g   the   d i f f e r e n c e   as  b r a k e   a n d  

c u s h i o n .  

All   F i g u r e s   c o r r e s p o n d i n g   to  t h i s   t r a n s m i s s i o n   s y s t e m  

are   in  n a t u r a l   s i z e ,   a l t h o u g h   for   c l a r i f i c a t i o n   s o m e  



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

The  p i s t o n   of  t h e   i n v e n t i o n   c o n s i s t s   of  a  co re   o f  

s t e e l   or  b r o n z e   in  one  p i e c e ,   where   two,   t h r e e   or  f o u r  

r o t a t i n g   b l a d e s   a r e   i n s e r t e d .   D e p e n d i n g   on  the   a n g l e  

s e l e c t e d ,   in  one  d i r e c t i o n   or  t he   o t h e r ,   wi th   r e s p e c t  

to  the  t r a n s v e r s e   s h a f t ,   i t   w i l l   e f f e c t   one  or  a n o t h e r  

movement ,   and ,   d e p e n d i n g   on  the   number  of  d e g r e e s   i n  

one  of  such  p o s i t i o n s ,   w i l l   move  to  low,  medium  or  f u l l  

speed   p o s i t i o n .  

The  core   ( F i g u r e s  1 1   and  16)  i s   a s s e m b l e d   by  means  o f  

a  g roove   f l a n g e   to  the   s h a f t - p r o p e l l e r   h o l d e r   and  t o  

the   t r a n s m i s s i o n   e x t e r n a l l y .   By  means  of  a  b u s h i n g  

t i e   up  the  s p i n d l e   s h a f t s ,   one  end  is  f i x e d   to  t h e  

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

to  the  d r i v i n g - r e v e r s e   p i s t o n ,   k e e p i n g   both   s y s t e m s  
a s s e m b l e d   i n t e r n a l l y .   The  c o r e   has  i n t e r n a l l y   a 

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

g u i d e s   and  b a s e s   of  the   b l a d e s ,   e x t e r n a l l y   can  c a r r y  
from  two  to  f i v e   b l a d e s ,   a l t h o u g h   the  no rmal   number   i s  f r o m  

t h r e e   to  f o u r .   In  the   o p p o s i t e   s i d e   to  the  f l a n g e   i s  

l o c a t e d   the  p r o p e l l e r   cap  which   f i x e s   the  b u s h i n g -  

r a c k ,   k e e p i n g   i t   s e c u r e d   by  means  of  a  s t u d   b o l t ,  

where  a l l   p i e c e s   of  the   a s s e m b l y   e n t e r .   The  s p i n d l e -  

s h a f t   in  t h i s   end  i s   f i x e d   to  the   d r i v i n g - r e v e r s e  

p i s t o n   by  means  of  a  nut  and  c o t t e r   pin  ( F i g u r e   1 1 ) .  

The  d r i v i n g - r e v e r s e   p i s t o n   is  a  p i s t o n   whose  o n l y  

f u n c t i o n   is  to  move  the   g u i d e s   as  per   a  movement   t h a t  

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

the  b u s h i n g - r a c k .  

At  i t s   p e r i p h e r y   ( F i g u r e   12) ,   i t   is  s y m m e t r i c a l l y  



p r o v i d e d   w i t h   h o l e s   t h a t   as  g u i d e s   and  b l a d e s   on  t h e  

p r o p e l l e r s ,   in  s u c h   a  way  t h a t ,   when  m o u n t e d ,   each   o n e  
c o i n c i d e s   w i t h   e a c h   c h a n n e l   p a r a l l e l   w i t h   the   b u s h i n g  

r a c k .   In  t h e s e   h o l e s ,   as  i n d i c a t e d ,   t he   g u i d e s   a r e  
i n s e r t e d   and  by  a  c i r c u l a r   form  on  t h e   b a s e ,   f l a t   a n d  

p a r a l l e l   in  t he   p a r t   c o r r e s p o n d i n g   to  the   r a c k s ,  

p r e v e n t   any  movement   o t h e r   t h a n   t he   movement   by  t h e  

c h a n n e l   of  t he   g u i d e s ,   when  f o r c e d   by  the   d r i v i n g -  

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

two  or  t h r e e   h o l e s   t h a t   c o m m u n i c a t e   w i t h   the   two  s i d e s  

f o r   t h e   p u r p o s e   of  p e r m i t t i n g   p a s s a g e   from  one  s i d e   t o  

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

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

to   come  t h r o u g h   i f   any.   The  b u s h i n g - r a c k   ( F i g u r e s   13 

and  15)  i s   u sed   as  a  s e a t   fo r   each   of  t he   b l a d e s ,  

t r a n s f o r m i n g   the   r e c t i l i n e a r   movement   into  c i r c l e s   by 

m e a n s   of  t h e   g u i d e s   and  the   e c c e n t r i c .   R e s t i n g   i n s i d e  

t h e   c o r e   in  b o t h   c i r c u l a r   ends   and  t h e i r   p l a i n   s i d e s ,  

as  much  as  b l a d e s   in  t he   p r o p e l l e r ,   r e s t i n g   the   b a s e s  

t h a t   make  i t   f i x e d   by  the   fo rm.   I n s i d e ,   the   d r i v i n g -  

r e v e r s e   p i s t o n   h o l d i n g   t he   g u i d e s   s l i p   away,   p a s s i n g  

t h r o u g h   t h e   c h a n n e l s   to  e n t e r   the   e c c e n t r i c s   of  t h e  

b a s e s   and  f o r c e   i t   to  t u r n   in  the   d i s p l a c e m e n t ,   a l s o  

k e e p i n g   i t   s e c u r e d   by  means  of  t he   p r o p e l l e r   c a p .  

The  b a s e   of  t he   p r o p e l l e r   has  the   d o u b l e   f u n c t i o n   o f  

s e c u r i n g   t h e   b l a d e   by  means  of  b o l t s   and  mak ing   i t  

r o t a t e   by  means   of  t he   e c c e n t r i c .   In  i t ,   a  g u i d e   i s  

i n s e r t e d   h a v i n g   a  s p e c i a l   form  to  p r e v e n t   the   b l a d e  

f rom  t u r n i n g   a r o u n d   when  l o c a t e d   in  t he   c e n t e r .   The 

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

32°  f o r   FORWARD  and  280  fo r   BACKWARD  where   the   g u i d e s  

a r e   moved  and  f o r c e d   to  t u r n   a c c o r d i n g   to  the   s p e e d  

d e s i r e d .  



The  b l a d e   f i t s   and  a d j u s t s   in  t he   c o r e   box,   f r e e   t o  

t u r n   in  any  d i r e c t i o n   and  l i m i t e d   by  means  of  t h e  

e c c e n t r i c   and  the   g u i d e .   It  i s   f i x e d   to  the  co re   by 

means   of  t he   b a s e .   The  l e n g t h   of  the   g u i d e s   has  t h r e e  

d i f f e r e n t   forms  ( F i g u r e   12) .   In  the   r o u n d   b a s e ,   t h a t  

is   i n s e r t e d   and  a d j u s t e d   in  t he   d r i v i n g - r e v e r s e   p i s t o n  

keep  f i x e d   and  s e c u r e d   by  the   s p i n d l e - s h a f t .   In  t h e  

p a r t s   c o r r e s p o n d i n g   to  the  c h a n n e l s   on  the   r a c k ,   is  o f  

t he   s i d e s   we l l   f i t t e d   and  p a r a l l e l ,   w i t h   l e s s   m e a s u r e  

to  p r e v e n t   i t   from  r o t a t i n g .   The  s l i d e   p a r t   of  t h e  

e c c e n t r i c   has  one  f a c e ,   the   a c t i v e   one ,   a d a p t e d   to  t h e  

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

f a c i l i t a t e   the   m o v e m e n t .   A l s o ,   t h i s   s i d e   is  l o n g e r  

t h a n   wide  to  p r e v e n t   t he   b l a d e   from  r o t a t i n g   when  i t  

is  l o c a t e d   at  the   m i d d l e   of  t he   e c c e n t r i c .  

Each  b l a d e   is  f i x e d   to  i t s   b a s e .   The  b l a d e ,   e x t e r n a l l y ,  

and  the   b a s e ,   by  the   i n s i d e   of  t h e   c o r e   in  i t s  

s u i t a b l e   and  marked   p o s i t i o n .   The  b u s h i n g - r a c k   i s  

i n t r o d u c e d ,   each  p l a i n   f ace   w i t h   the   c o r r e s p o n d i n g  

b a s e ,   i n d i c a t e d   and  m a r k e d .  

The  d r i v i n g - r e v e r s e   p i s t o n   i n s i d e   the   co r e   and  i n s i d e  

the   b u s h i n g - r a c k   w i th   the   c o r r e s p o n d i n g   g u i d e s ,   w i t h  

a c t i v e   f a c e s ,   in  the   same  d i r e c t i o n s .   The  s p i n d l e -  

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

w a s h e r ,   nut   and  p i n .   A f t e r   p l a c i n g   the   s h a f t   h o l d i n g  

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

to  be  i n s t a l l e d   on  t h e   b o a t ,   and  the   f l a n g e   is  p l a c e d   i n s i d e .  

When  the   d r i v i n g - r e v e r s e   p i s t o n   moves ,   a l l   the   g u i d e s  

move  t o o .   All  the   g u i d e s   move  t o g e t h e r   by  t h e  

c o r r e s p o n d i n g   c h a n n e l s   of  the   b u s h i n g - r a c k .   All  a r e  

a c t u a t e d   at  the  same  t i m e   in  t he   b a s e   s e c t o r   of  t h e  



b l a d e ,   w h i c h   makes   i t   r o t a t e   when  m o v i n g   f o r w a r d   in  t h e  

r a c k .   Fo r   any  p o s i t i o n   of  t he   l e v e r ,   t h e   d i r e c t i o n -  

t r a n s m i s s i o n   and  d r i v i n g - r e v e r s e   p i s t o n   w i l l   b e  

m a i n t a i n e d   f i x e d   in  t he   d e s i r e d   s p e e d   p o s i t i o n s .   The 

g u i d e s   w i l l   r e m a i n   f i x e d   in  the   e c c e n t r i c   in  t h e  

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

b o a t   t h e   i n d i c a t e d   s p e e d   and  r e m a i n i n g   in  t h i s  

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

the   l e v e r   in   t h e   STOP  p o s i t i o n ,   the  d i r e c t i o n -  

t r a n s m i s s i o n   and  d r i v i n g - r e v e r s e   p i s t o n   w i l l   b e  

l o c a t e d   in   t h e   c e n t e r ,   as  the   g u i d e   in  t h e   e c c e n t r i c ,  

and  c o n s e q u e n t l y   t he   b o a t   w i l l   s t o p .  

With  t h e   e x c e p t i o n   of  the   g u i d e ,   a l l   F i g u r e s   ( d r a w i n g s )  

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

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

m e a s u r e s   a r e   i n d i c a t e d .  



1.  P i s t o n   s y s t e m   a p p l i c a b l e   to  p r o p e l l e r s   w i t h  

r e v e r s i b l e   b l a d e s ,   c h a r a c t e r i z e d   by  a  d r i v i n g - r e v e r s e  

s y s t e m ,   new  p r o c e d u r e   of  r e v e r s i b i l i t y   of  t h e  

p r o p e l l e r s ,   which   c h a n g e   the  r e c t i l i n e a r   movement   o f  

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

b l a d e s   by  means  of  e c c e n t r i c s ,   the   a s s e m b l y   of  t h e  

d r i v i n g - r e v e r s e   s y s t e m   b e i n g   a s s e m b l e d   by  the   c o r e ;  

e x t e r n a l l y   the   b l a d e s   are  f i x e d   and  i n t e r n a l l y  

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

g u i d e s   and  ba se   of  the   b l a d e s ;  

the   s a i d   co re   or  n u c l e u s   on  the   g e n e r a t r i x   s y m m e t r i c -  

a l l y   d i s t r i b u t e d   c a r r y   the  boxes   for   t he   p r o p e l l e r  

s e t t i n g   by  means  of  the   b a s e - e c c e n t r i c ,   w i th   s t u d s ,  

make  i t   j o i n t l y   and  f r e e   to  r o t a t e   in  any  d i r e c t i o n ;   on  

i t s   f r o n t   p a r t   the  un ion   to  the   f l a n g e   of  the   s h a f t -  

p r o p e l l e r   h o l d e r   is  made  by  means  of  o t h e r   box  w i t h  

s t u d s   to  make  f i r m ;   on  the  r e a r   s i d e ,   t he   t h r e a d e d   c a p  
w i t h   g a s k e t   and  s a f e t y   b o l t s   is  l o c a t e d ;   t he   s p i n d l e -  

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

s y s t e m ,   one  of  them,   m a n u a l l y   o p e r a t e d   and  which  m o v e s  

t he   d r i v i n g - r e v e r s e   p i s t o n   at  the   same  t i m e ,   i s  

a c c o m p a n y   any  g u i d e s   as  b l a d e s   in  t he   p r o p e l l e r   t o  

p r o d u c e   the   r e v e r s i b i l i t y   of  the   s p e e d ;   the   s p i n d l e -  

s h a f t   is   f i x e d   to  the   p i s t o n - d r i v i n g   by  means  of  n u t s  

wi th   w a s h e r s   and  p i n s ;   both   a re   moved  i n s i d e   of  t h e  

b u s h i n g - r a c k   t h a t   is  l o c a t e d   f i x e d   and  r e s t i n g   at  t h e  

end  of  the   c o r e ;   the   d r i v i n g - r e v e r s e   p i s t o n   in  t h e  

p e r i p h e r y   has  round  h o l e s   for   any  g u i d e s   as  b l a d e s   i n  

the   p r o p e l l e r ,   d i s t r i b u t e d   in  such  a  way  t h a t   when  m o v e d  

a l l   of  them  do  i t   on  e q u a l   a m o u n t ;  

the   d r i v i n g - r e v e r s e   p i s t o n   in  the   l o n g i t u d i n a l  

d i r e c t i o n   has  t h r e e   h o l e s   whose  f u n c t i o n   is  t o  



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

e n t e r i n g   d o e s   no t   a f f e c t   the   o p e r a t i o n ;   i n s i d e   t h e  

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

g u i d e s   by  t he   c h a n n e l s   of  p a r a l l e l   f a c e s ,   w h i c h   c a u s e s  

t h e   same  to  t a k e   t h i s   form  and  p r e v e n t s   a l l   o t h e r  

m o v e m e n t   t h a n   t he   t r a n s l a t i o n   in  a l l   i t s   t r a v e l ,  

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

c i r c u l a r   b a s e ;   s o , t h e   b u s h i n g - r a c k   i s   f i x e d   a g a i n s t  
c i r c u l a r   m o v e m e n t   by  the   b a s e s   of  t he   b l a d e s ,   k e e p i n g  

s e c u r e d   by  means   of  t he   p r o p e l l e r   c a p ;   on  i t s  

p e r i p h e r y   t h e r e   a re   as  many  p l a n e   s u r f a c e s   a n d  

p a r a l l e l   c h a n n e l s   as  t h e r e   a re   b l a d e s   in  t h e  

p r o p e l l e r ,   w h e r e   t he   b a s e s   of  t he   b l a d e s   r e s t   and  t h e  

g u i d e s   s l i d e ;   t h e s e   p l a n e   s u r f a c e s   a re   in  l e n g t h   a n d  

h e i g h t   e q u a l   to   t he   d i a m e t e r   and  h e i g h t   of  t he   b a s e s ;  

t h e   b a s e s   f u l f i l   t he   d o u b l e   f u n c t i o n   of  f i x i n g   t h e  

b l a d e s   on  t he   box  by  means  of  s t u d s   and  of  t r a n s -  

w i t t i n g   t h e   c i r c u l a r   movement   by  means  of  the   e c c e n t r i c ;  

t h e   e c c e n t r i c   a r c s   c o r r e s p o n d   to  32°  in  one  d i r e c t i o n ,  

FORWARD,  and  28°  in  BACKWARD  d i r e c t i o n ;   n t e r n a l l y  

t h e   g u i d e   i s   moved  c a u s i n g   the   b l a d e   to  r o t a t e   i n  

one  d i r e c t i o n   or  t he   o t h e r   t h u s   g i v i n g   the   i n c l i n a t i o n  

f o r   t he   d e s i r e d   s p e e d ;  

t h e   g u i d e s   a r e   the   p i e c e s   s e a t e d   in  t h e   d r i v i n g -  

r e v e r s e   p i s t o n   and  f i t t e d   and  a d j u s t e d   in  t h e  

e c c e n t r i c   s l i d i n g   t h r o u g h   them  to  make  p o s s i b l e   t h e  

r e v e r s i b i l i t y   of   t he   b l a d e ;  

in  i t s   l e n g t h   i t   has   t h r e e  m e a s u r e s   and  fo rm,   in  i t s  

b a s e ,   t h a t   is  u n i t e d   to  the   d r i v i n g   p i s t o n   i t   i s   r o u n d ,  

k e e p i n g   s e c u r e d   w i t h   t he   s p i n d l e - r o d   by  one  s i d e   and  by 

t h e   u p p e r ,   r a c k   c h a n n e l   t h a t   is  of  l i t t l e   s e c t i o n   a n d  

p a r a l l e l e d   s i d e s ,   so  t h a t   i t   can  on ly   s l i d e ;  

t h e   c o r r e s p o n d i n g   p a r t   in  the   e c c e n t r i c   has  p a r a l l e l  

s i d e s :   t he   a c t i v e   a d a p t e d   to  i t s   wa l l   and  the   o t h e r  



wi th   c o n t a c t   p o i n t s ,   l e s s   w i th   the  p u r p o s e   o f  

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

l o n g e r   t h a n   wide  to  a v o i d   t h a t   the   b l a d e   t u r n s  

a r o u n d   when  l o c a t e d   in  t he   c n e t e r   of  the   e c c e n t r i c ;  

when  the  d r i v i n g - r e v e r s e   p i s t o n   is  in  the  c e n t e r ,   t h e  

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

r ack   t h a t   a l s o   a re   in  the   c e n t e r   of  the   e c c e n t r i c ,   t h e  

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

to  the   t u r n i n g   s h a f t ;   when  the   e n g i n e   is  o p e r a t i n g  

the  r o t a t i o n   is   t r a n s m i t t e d   to  the  p r o p e l l e r ,   t h a t   a l s o  

w i t h o u t   e f f e c t   make  i t   to  the   b o a t ;  

when  the   g u i d e   is   moved  in  the   e c c e n t r i c   c a u s e d   by  a n y  

movement ,   at  t he   same  t i m e ,   of  the  o p e r a t i n g   l e v e r ,  

s p i n d l e - s h a f t ,   and  d r i v i n g - r e v e r s e   p i s t o n   in  one  s e n s e ,  

f o r c i n g   the   b l a d e   to  t a k e   the  c o r r e s p o n d i n g   a n g l e   t o  

such  a  movemen t   t r a n s m i t t i n g   i t   to  the  b o a t ;  

when  the  g u i d e   r e t u r n s   to  the   m i d d l e   of  the   e c c e n t r i c ,  

the   b l a d e s   r e t u r n   to  a  p e r p e n d i c u l a r   p o s i t i o n ,   n o t  

p r o d u c i n g   any  e f f e c t ,   the   o p e r a t i n g   l e v e r   is  in  t h e  

STOP  p o s i t i o n ;  

when  the  g u i d e   is  moved  in  the   s e c t o r   o p p o s i t e   to  t h e  

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

t r a n s m i t t i n g   to  t he   boa t   the   o p p o s i t e   s p e e d ;   t he   c o r e  

is  in  a  s i n g l e   p i e c e   and  to  i t   can  be  a s s e m b l e d   a n y  
b l a d e s   n e e d e d .  

2.  P i s t o n   s y s t e m   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  

in  t h a t   the   f i r s t   e l e m e n t   d r i v i n g - r e v e r s e   s y s t e m   i s  

c h a r a c t e r i z e d   by  the  t r a n s m i s s i o n   s y s t e m ,   t h a t  

c o m m u n i c a t e s   by  means  of  one  p i s t o n   of  h y d r a u l i c  

s y s t e m   a  l o n g i t u d i n a l   movement   to  one  s p i n d l e - s h a f t ,  

which  at  t he   same  t i m e ,   w i l l   be  t r a n s f o r m e d   in  r o u n d  

by  means  of  e c c e n t r i c s ;  

the  t r a n s m i s s i o n   s y s t e m   c o n s i s t s   of  one  h y d r a u l i c  



c y l i n d e r   whose   p i s t o n   i s   a c t u a t e d   by  t he   o i l   p r e s s u r e  

by  one   s i d e   fo r   e v a c u a t i o n   by  the   o p p o s i t e   to  t h e  

p r o c e e d i n g   p l a c e   and  t h e n   move  the   s p i n d l e   s h a f t ;  

i t   i s   of   b r o n z e   or  i r o n ,   s h a p e d   and  r e c t i f i e d   i n t e r -  

n a l l y ,   w i t h   f l a n g e s   on  t he   ends   to  be  a d a p t e d   to  t h e  

t r a n s m i s s s i o n   and  p r o d u c e ,   a l s o ,   the   r o t a t i o n   of  t h e  

s h a f t   p r o p e l l e r   h o l d e r   and  of  the   p r o p e l l e r ;  

in   i t s   p e r i p h e r y   o v e r   two  e q u i d i s t a n t   g e n e r a t r i x ,   t h e r e  

a r e   two  h o l e s   i n l e t - o u t l e t   for   o i l   o f  4   mm,  as  a l s o ,  
., 

two  d r a i n   c o c k s   to  f i l l   t he   c i r c u i t ;   two  c o l l a r - c l a m p s  

i s o l a t e   t h e   o i l   o u t l e t   w i t h   p l u g s   and  by  means  of  v a l v e s  

t h e   d i s t r i b u t i o n   of  i n l e t   and  o u t l e t ;  

a t   t h e   e n d s ,   by  one  s i d e  b a l l   plug  w i t h   g a s k e t   and  by  

t h e   o t h e r   one  t h r e a d e d   f l a n g e ,   w a t e r t i g h t   w i th   g a s k e t  

and   p r e s s   h o l d e r   f o r   the   s p i n d l e - s h a f t ;  

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

c o r r e s p o n d   to  the   p i s t o n   t r a c k   by  b o t h   s i d e s ,   w i t h  

t h e   p u r p o s e   t h a t   when  r e a c h   the   end ,   s e r v i n g   as  b r a k e  

and   c u s h i o n ;  

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

by  m e a n s   of  a  h a n d l e   and  wedge ;   one  i s   a d a p t e d   to  t h e  

e n g i n e   and  t h e   o t h e r   to  t he   p r o p e l l e r - h o l d e r ;  

e a c h   c o l l a r - c l a m p ,   in  two  h a l v e s   c a r r i e s   two  p l u g s  

and   two  b a l l   v a l v e s   in  o n l y   one  d i r e c t i o n ,   the   p l u g s  

of   e a c h   c o l l a r ,   t he   i n s i d e   a re   of  2  mm  of  l a r g e r  

d i a m e t e r   to  f a c i l i t a t e   t h e   a s s e m b l y   k e e p i n g   b e t w e e n  

b o t h   t h e   i n l e t - o u t l e t   h o l e s   of  i s o l a t e d   o i l ,   t h e  

c h e c k   v a l v e s   on  e a c h   c o l l a r ,   one  is   i n l e t   and  t h e  

o t h e r   i s   fo r   r e t u r n ;   t he   p i s t o n   is  of  t h r e e   p i e c e s   f o r  

i n t e r m e d i a t e   p a c k i n g   and  s e c u r e   the   o i l   i s o l a t i o n  

b e t w e e n   s i d e s ;   t he   aim  of  t h i s   s y s t e m   is   l i m i t e d   t o  

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

o t h e r   as  pe r   p i s t o n   is  m o v e d ;  

t h e   p i s t o n   r e c e i v e s   o i l   p r e s s u r e   by  one  s i d e   and  i s  



moved;  t h e   o i l   of  the   o t h e r   s i d e   e v a c u a t e d   t h r o u g h   i t s  

v a l v e   to  t he   p r o c e e d i n g   p l a c e ,   when  t he   p i s t o n   i s  

moved,  i t   i s   a c c o m p a n i e d   by  t he   s p i n d l e - s h a f t   i n  

q u a n t i t y   and  d i r e c t i o n   t r a n s m i t t i n g   i t   to  the   d r i v i n g -  

r e v e r s e   s y s t e m ;  

when  t he   p i s t o n   r e c e i v e s   o i l   from  the   o t h e r   s i d e ,  

the   o p p o s i t e ,   is   moved  in  such   a  d i r e c t i o n   t r a n s -  

m i t t i n g   i t   to  the  s p i n d l e - s h a f t   and  d r i v i n g - r e v e r s e  

s y s t e m .  








































	bibliography
	description
	claims
	drawings
	search report

