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Device  for  outboard  motor  control  via  shifting  the  body  of  the  driver. 

©  Control  device  for  an  outboard  motor,  connected  mechani- 
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straight  line  path,  causing  rotation  of  the  motor  shaft  around  the 
vertical  axis  and  inclination  with  respect  to  the  horizontal  axis  to 
compensate  for  the  inclination  of  the  boat  during  turns. 
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T h i s   i n v e n t i o n   r e l a t e s   to   a  d e v i c e ,   r e a l i z e d   in   s e v e r -  

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

s h i f t i n g   t h e   d r i v e r ' s   b o d y   w e i g h t .  

Some  r e c r e a t i o n a l   and  s p o r t   b o a t s   a r e   c u r r e n t l y   k n o w n  

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

i n g   t h e   d r i v e r ' s   b o d y   w e i g h t   to   c a u s e   i n c l i n a t i o n   o f  

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

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

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

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

The  o b j e c t   of  t h i s   i n v e n t i o n   i s   to   r e a l i z e   an  o u t b o a r d  

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

h i g h l y   f u n c t i o n a l .  

T h i s   aim  is   a c h i e v e d   w i t h   two  f o o t   b o a r d s   p l a c e d   in   t h e  

u p p e r   p a r t   of  t h e   b o a t   on  w h i c h   t h e   d r i v e r   r e s t s   h i s  

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

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

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

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



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

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

c a u s e d   by  t h e   s h i f t i n g   of  t h e   d r i v e r ' s   b o d y   w e i g h t   o n  

s a i d   f o o t   b o a r d s .  

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

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

c o n i c a l   c o g g e d   w h e e l s ,   one   of   w h i c h   i s   f i x e d   and  p r e f -  

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

w h i l e   t h e   o t h e r   a c t s   d i r e c t l y ,   or   i n d i r e c t l y   v i a   t h e  

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

t h e   o u t b o a r d   m o t o r   or   on  i t s   s u p p o r t ,   so  as  to   e f f e c t  

r o t a t i o n   a b o u t  t h e   v e r t i c a l   a x i s   of  t h e   m o t o r   or  a n  

a x i s   p a r a l l e l   to   i t .  

In  one   p o s s i b l e   v a r i a n t ,   t h e   i n v e n t i o n   c a l l s   f o r   s e c -  

t o r s   of  c o n i c a l   c o g g e d   w h e e l s   or   o t h e r   o r g a n s   d e s i g n e d  

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

a  f i r s t   a x i s   to  a  s e c o n d   a x i s   a t   a p p r o x i m a t e l y   900  t o  

i t ,   so  as  to   a l l o w   a m p l i f i c a t i o n   or   r e d u c t i o n   of  t h e  

a m p l i t u d e   of   t h e   m o v e m e n t .  

In  a  f u r t h e r   v a r i a n t ,   t h e   d e v i c e   may  c o n s i s t   of   a  c o m -  

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

by  t h e   p o s s i b i l i t y   of  r o t a t i o n   a b o u t   an  u p p e r   p i n   t o  

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

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

t h e   l o n g i t u d i n a l   a x i s   and  to   two  u p p e r   and  l o w e r   d o u b l e  

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



s a i d   b e a r i n g s   may  be  c o n n e c t e d   to   one  a n o t h e r .  

Of  c o u r s e ,   t h e   e x i s t i n g   p i v o t s   may  a l t e r n a t i v e l y   b e  

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

t h e   u p p e r   one  m o b i l e   or  l e a v i n g   b o t h   m o b i l e .  

For   s u p p o r t i n g   and  m o v i n g   t h e   m o t o r ,   t h e   d e v i c e   m a y  

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

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

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

s a i d   t u b e   t e r m i n a t e s   a t   t h e   o p p o s i t e   end  w i t h   a  p i v o t  

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

in   d i a m e t e r r w i t h   r e s p e c t   to   i t s   l e n g t h ,   may  be  j o i n e d  

on  t h e   o u t s i d e   end  w i t h   t h e   m o u n t i n g   or   d i r e c t l y   w i t h  

t h e   m o t o r   and  t e r m i n a t e   on  t h e   i n s i d e   end  w i t h  a   s m a l l  

b a l l  o r   t h e   l i k e   p l a c e d   d e e p   in   t h e   b o a t   in   a  s u i t a b l e  

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

The  same  f u n c t i o n   may  be  p e r f o r m e d   by  r o d s   f r o m   t h e  

f o o t   b o a r d s   e q u i p p e d   w i t h   a  p u l l e y ,   c o n n e c t e d   to   t h e  

m o u n t i n g   or   t h e   m o t o r ,   in   o r d e r   to  r e a l i z e   t h e   t w o  

m o v e m e n t s .  

Of  c o u r s e ,   in   a  s t r u c t u r a l   v a r i a n t ,   t h e   m o t o r   may  b e  

p l a c e d   on  a  p l a n e   c o n n e c t e d   on  t o p   to   t h e   b o a t   v i a   a  

p i v o t   r o t a t i n g   a b o u t   t h e   l o n g i t u d i n a l   a x i s   and  a  t e l e -  

s c o p i c   c o n n e c t i o n   as  d e s c r i b e d   a b o v e ,   a r r a n g e d   on  t h e  

b o t t o m   b e t w e e n   s a i d   m o t o r   and  t h e   b o a t .  



In  a  f u r t h e r   v a r i a n t ,   t h e   c o n i c a l   c o u p l e   m o u n t i n g   m a y  

be  j o i n e d   d u r i n g   c o n s t r u c t i o n   to   t h e   r e a r   p a r t   of  t h e  

b o a t ,   so  as  to   a l l o w   a p p l i c a t i o n   and   f a s t e n i n g   of   t h e  

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

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

v e r t i c a l   w a l l .  

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

a c c o r d i n g   to   t h e   i n v e n t i o n ,   be  of   t h e   f l e x i b l e   t y p e   u -  

s i n g   c a b l e s ,  c h a i n s   and  t h e   l i k e   or  r i g i d   u s i n g   l e v e r s  

and  r o d s ,   or   i t   may  u s e   f l u i d   p r e s s u r e ,   t h a t   i s ,   h y -  

d r a u l i c   o r   p e n u m a t i c .   To  a c h i e v e   a  p r o p e r   r a t i o   b e -  

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

( f o o t   b o a r d ,   l e v e r )   and  t h e   o r g a n   c a u s i n g   t h e   d e v i a t i o n  

( r o t a t i o n   of   t h e   s h a f t   o r   t i l l e r ) ,   e l e m e n t s   to   a m p l i f y  

or   r e d u c e   t h e   m o v e m e n t   may  be  p l a c e d   b e t w e e n   s a i d   o r -  

g a n s .   M o r e o v e r ,   t h e   c o n t r o l   s y s t e m   may  be  p e r f e c t e d   b y  

d a m p e r s ,   p u l l - o u t   o r g a n s   or  o t h e r   known  m e c h a n i s m s .  

The  i n v e n t i o n   i s   r e p r e s e n t e d   in   some  p r e f e r r e d   v a r i a n t s  

in   t h e   a t t a c h e d   d r a w i n g s ,   f i g u r e s   1  to   9 .  

F i g u r e   1  s h o w s   t h e   s c h e m e   f o r   m o t i o n   t r a n s m i s s i o n   f r o m  

t h e   f o o t b o a r d s   to   t h e   d e v i c e .  

F i g u r e s   2  and  3  show  c r o s s   s e c t i o n s   of   two  v a r i a n t s  

c h a r a c t e r i z e d   by  t h e   p i n   of  t h e   c o n i c a l   w h e e l   w i t h   h i n -  

ged   v e r t i c a l   a x i s   f r o m   i t s   two  e n d s ,   r e s e p c t i v e l y ,   a n d  

e m b o s s e d .  



F i g u r e   4  shows   a  d e v i c e   w i t h   t h e   a x i s   of  r o t a t i o n   o f  

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

t i c a l   r o t a t i o n   a x i s .  

F i g u r e   5  s h o w s   a  v a r i a n t   of  t h e   m o u n t i n g   to   be  a p p l i e d  

to   t h e   s t e r n   of  t h e   b o a t .  

F i g u r e   6  s h o w s   r e s p e c t i v e l y   s i d e   and  r e a r   v i e w s   of  t h e  

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

t h e   m o t o r .  

F i g u r e   7  s c h e m a t i z e s ,   w i t h   a  s i d e   and  r e a r   v i e w   of  t h e  

p u l l e y ,   a  v a r i a n t   c h a r a c t e r i z e d   by  c o n n e c t i o n   of   t h e  

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

m o v e m e n t s   of  s a i d   f o o t   b o a r d s .  

F i n a l l y ,   f i g u r e s   8  and  9  show  a x o n o m e t r i c   v i e w s   r e s p e c -  

t i v e l y   of  a  two  f o o t   b o a r d   c o n t r o l   d e v i c e   and  of  o n e  

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

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

to   t h e   s t e r n   15  of  a  b o a t   or  f l o a t i n g   b o d y ,   in   a  p o s -  

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

of  t h e   b o a t ,   v i a   p l a t e   1,  i s   a  p i n   2  w i t h   c o n i c a l   c o g -  

ged   w h e e l ,   or  s e c t o r ,   6;  a  m o b i l e   c a r t e r   4  i s   s u p p o r t e d  

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

8,  w i t h   p i n   8b  or   t u b u l a r   s u p p o r t   11  r e s p e c t i v e l y   a r -  

r a n g e d   a p p r o x i m a t e l y   90°   to   t h e   h o r i z o n t a l   a x i s .   P i n  

8b,  s h a f t   8  or  t u b u l a r   s u p p o r t   11  i s   e q u i p p e d   w i t h   a  



c o n i c a l   c o g g e d   w h e e l   7,  or   c o g g e d   s e c t o r ,   w h i c h   e n g a g e s  

t h e   c o r r e s p o n d i n g   w h e e l   6.  At  t h e   end  of  t h e   s h a f t   8 ,  

t u b u l a r   s u p p o r t   11,   or   t h e   o u t b o a r d   s u p p o r t   p l a t e ,   i s  

a p p l i e d   v i a   a rms   1 0 .  

In  t h e   e x e c u t i o n   in   f i g u r e   3,  a rms   10  a r e   h i n g e d   o n  

one   p a r t   to   t h e   o u t s i d e   end   of  p i n   8b  and   on  t h e   o t h e r  

t o   p i n   8c  c o a x i a l  w i t h   t h e   a x i s   of   p i n   8a ,   on  c a r t e r   4 .  

A c c o r d i n g   to   f i g u r e   4,  t u b u l a r   s u p p o r t   11  c o i n c i d e s   w i t h  

i t s   a x i s   of   r o t a t i o n   w i t h   t h a t   of   t h e   c o n i c a l   c o g g e d  

w h e e l ,   or   s e c t o r   7.  S u p p o r t   11  a l l o w s   b o t h   d i r e c t   i n -  

s e r t i o n   of  t h e   s h a f t   of  t h e   o u t b o a r d   m o t o r   as  w e l l   a s  

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

a x i s   a l r e a d y   p r o v i d e d   in   many  known  m o t o r s .  

M o v e m e n t   of   t h e   c o n t r o l   d e v i c e   a c c o r d i n g   to   t h e   a r r o w  

o c c u r s   v i a   one  or   more   t r a n s m i s s i o n   d e v i c e s ,   w h i c h   m a y  

be  r i g i d ,   f l e x i b l e   or  m e a n s   u s i n g   f l u i d   p r e s s u r e   e x -  

e r t e d   v i a   t h e   end   14  of   t h e   f o o t b o a r d s .   A  s i m p l e   v a r -  

i a n t   may  c o n s i s t   of   f l e x i b l e   m e t a l   w i r e s   13  f i x e d   a t  

oen   end  13a  on  end   14,  w h i c h   may  be  r o t a t e d   a c c o r d i n g  

t o   a r r o w s   1 4 a ,   and  a t   t h e   o t h e r   13b  on  p u l l e y   5  j o i n e d  

to   c a r t e r   5,  w h i c h   may  be  r o t a t e d   in   s e n s e   5 a .  

When  t h e   f o o t   b o a r d s   a r e   moved   in   s e n s e   14a  by  s h i f t i n g  

t h e   b o d y   w e i g h t ,   c a r t e r   4  i s   p u t   in  a c t i o n   in   s e n s e   5 a ,  

r o t a t i n g   t h e   w h e e l   7  in   s e n s e   8a  and  w i t h   i t ,   d i r e c t l y  

or  w i t h   a rms   10  i n t e r p o s e d ,   t h e   s u p p o r t   11,  t h u s   r o -  

t a t i n g   t h e   m o t o r   a b o u t   v e r t i c a l   a x i s   12  or  one  p a r a l l e l  



to   i t ,   8c.   In   t h i s   way,   a  f o r c e   t r a n s v e r s e   to   t h e  

l o n g i t u d i n a l   a x i s   i s   a p p l i e d   to   t h e   b o a t ,   c a u s i n g   d e -  

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

i n c l i n i n g   t h e   o u t b o a r d   m o t o r   5a  to   c o m p e n s a t e   f o r   t h e  

i n c l i n a t i o n   1a  of  t h e   b o a t   d u r i n g   t h e   c u r v e   and  to   a l -  

ways   m a i n t a i n   a  s u b s t a n t i a l l y   v e r t i c a l   p o s i t i o n   of  t h e  

m o t o r   s h a f t   w i t h   r e s p e c t   to   t h e   s u r f a c e   of   t h e   w a t e r .  

In  one  v a r i a n t   of  t h e   i n v e n t i o n , a s l i g h t l y   c o n i c a l   c o g -  

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

m a n u f a c t u r e ,   e i t h e r   j o i n e d   or   r e m o v e a b l e ,   a b l e   to   r e -  

p l a c e   c o g g e d   s e c t o r   7,  and  e q u i p p e d   w i t h   t h e   u p p e r   a n d  

l o w e r   p i v o t s   a l r e a d y   e x i s t i n g   in   t h e   m o t o r .  

In  t h e   v a r i a n t   shown  in   f i g u r e   5,  t h e   c o m p a c t   m o u n t i n g  

on  t h e   s t e r n   of  t h e   b o a t   has   u p p e r   p i n   16  to   r a i s e   t h e  

m o t o r   and  p r e v e n t   any  c o l l i s i o n s ,   p i n   b l o c k i n g   d e v i c e  

17  in   h o l e s   w i t h   s p r i n g   19,  and  t h e   c o n i c a l   c o u p l e   6 - 7  

w i t h   b a l l   b e a r i n g   20  f o r   m o v e m e n t s   a r o u n d   t h e   l o n g i t u d -  

i n a l   a x i s ,   as  w e l l   as  d o u b l e   p r e s s u r e   b e a r i n g s   21,  w h i c h  

may  be  i n t e r c o n n e c t e d .   N a t u r a l l y ,   t h e   m o t o r   can   be  a t -  

t a c h e d   a t   v a r i o u s   p o i n t s   in   m o b i l e   s t r u c t u r e   22,  s u c h  

as  A - A ' ,   B - B ' ,   A - B ' ,   A ' - B   and  w i t h   t h e   u p p e r   m o u n t i n g  

in   C  as  w e l l .  

The  c o n i c a l   c o u p l e   6-7  may  a l s o   h a v e   a  c e n t r a l   i n t e r n a l  

s u p p o r t   c o n s i s t i n g   of  a  v e r t i c a l   a x i s   w i t h   c r a n k ,   p r e f -  

e r a b l y   r i g h t   a n g l e ,   to   be  i n s e r t e d   in   a  s u i t a b l e   c a v i t y  

in  c o g g e d   c o n i c a l   w h e e l   6,  p r e f e r a b l y   w i t h   an  i n t e r -  



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

l o w e r   p a r t   of   c a r t e r   10  and  t h e   p o s s i b l e   r e d u c t i o n   o f  

b e a r i n g   20  in   i t s   u p p e r   p o s i t i o n   o n l y .  

W i t h   r e g a r d   t o   t h e   d i r e c t i o n   of  t h e   b o a t ,   t h e   c o n t r o l  

r o d s   may  be  of  t y p e   23  ( t h a t   i s ,   s i n g l y   a c t i n g )   or   a  

c l o s e d   c i r c u i t   w i t h   l a t e r a l   p u l l e y s   24  and  c e n t r a l  

p u l l e y   25,   w i t h   a  d o u b l e   p a r a l l e l   r i n g   g r o o v e   26  s m a l l  

i n   d i a m e t e r ,   in   t h e   n e c k s   o f   w h i c h   t h e   b e l t s   or  c h a i n s  

c o n n e c t e d   to   t h e   f o o t   b o a r d s   a r e   i s n e r t e d ,   so  t h a t  

t h e i r   m o v e m e n t   i s   t r a n s m i t t e d   to   t h e   m o t o r   v i a   w i r e   2 7 ,  

w th   v a r i e d   f a c e s   t o   p r e v e n t   s l i p p a n g e ,   e v e n t u a l l y   f i x e d  

in   i t s   c e n t r a l   p o i n t   and  a t t a c h e d   to   t h e   h e a d   of  t h e  

t r a d i t i o n a l   m o t o r   or  a r o u n d   s t r u c t u r e   22,   w h i c h   m o v e s  

a b o u t   b e a r i n g s   20  and   2 1 .  

In  one  i m p o r t a n t   v a r i a n t ,   t h e   end  of  m o t o r   s t e e r i n g  

r o d   27  may  s t a r t   in   a  s h e a t h   of  known  t y p e   and   end  w i t h  

one   end   a  r i g i d   b a r ,   c u r v e d   r a t h e r   t h a n   s t r a i g h t   a n d  

e q u i p p e d   w i t h  a   p i v o t   on  t h e   h o r i z o n t a l   p l a n e ,   j o i n e d  

to   t h e   m o t o r   so  t h a t   a f t e r   i t   c o m e s   o u t   of   t h e   s h e a t h  

of   s a i d   e n d ,   t h e   m o t o r   s h a f t   may  be  moved   a r o u n d   t h e  

v e r t i c a l   and   h o r i z o n t a l   a x e s .  

In   t h e   v a r i a n t   shown   in   f i g u r e   7,  t h e   r o d s   28  f o r m   a  

c l o s e d   c i r c u i t   w i t h   t h e   f o o t   b o a r d s   14  and  t h e   m o t o r  

29  w i t h   p r o p e l l o r s   30;  to   p r e v e n t   m o v e m e n t   of  t h e  

f o o t   b o a r d s   14  r e l a t i v e   to   one   a n o t h e r ,   t h e y   may  b e  

c o n n e c t e d   to   r i g i d   t r a n s v e r s e   b a r   3 1 .  



In  t h e   v a r i a n t s   shown  in  f i g u r e s   8  and  9,  m o v e m e n t   o f  

t h e   i n c l i n a b l e   f o o t   b o a r d s   or  of  l e v e r   32,  e f f e c t e d   b y  

t h e   d r i v e r ,   i s   t r a n s m i t t e d   v i a   b a r s   33,  34  s u p p o r t e d  

by  s t r u c t u r e   35,  r o t a t i n g   a c c o r d i n g   to   a r r o w s   14a  a n d  

36a ,   to   o r g a n s   w h i c h   a l l o w   t h e   m o t i o n   to   be  s e n t   t o  

s h a f t   37,  r o t a t i n g   i t   as  in   37a  a r o u n d   i t s   v e r t i c a l  

a x i s   to  make  p r o p e l l o r   30  d e v i a t e   f r o m   t h e   l o n g i t u d -  

i n a l   a x i s   of  t h e   b o a t .  

In  f i g u r e   8,  t h e s e   o r g a n s   a r e   p u l l e y s   14  c o n n e c t e d   t o  

one  a n o t h e r   w i t h   a  c h a i n ,   a  f l e x i b l e   c a b l e   or   a  b e l t  

38  a r r a n g e d   so  as  to   p r e v e n t   s l i p p a g e   of  t h e   p u l l e y s .  

The  c o n n e c t i n g   o r g a n   38  ( c h a i n ,   c a b l e ,   b e l t )   w i t h   a  

r e c t i l i n e a r   m o v e m e n t   39a  p a s s e s   t h e   m o v e m e n t   to   a  c o g -  

ged   s e c t o r   39  j o i n e d   to   t h e   s h a f t   of  t h e   o u t b o a r d   m o -  

t o r ,   w h i c h  r o t a t e s   as  shown  in   37a  in   t h e   t u b u l a r   s u p -  

p o r t   40  j o i n e d   to   t h e   b o a t .  

The  r a t i o   of  t h e   r a d i u s   of  t h e   c o g g e d   s e c t o r   39  to   t h a t  

o f  p u l l e y s   14  d e t e r m i n e s   t h e   a m p l i f i c a t i o n   or  r e d u c t i o n  

of  t h e   m o v e m e n t   14a  f r o m   t h e   f o o t   b o a r d s .  

In  f i g u r e   9,  c o n t r o l   l e v e r   32,  j o i n e d   w i t h   t h e   f r o n t  

end  of  a  b a r   34  r o t a t i n g   as  36a  in   s u p p o r t s   35,   i s   c o n -  

n e c t e d   m e c h a n i c a l l y   v i a   arm  36,  r o d   41  and  arm  42  t o  

t h e   s h a f t   37  of  t h e   o u t b o a r d ,   r o t a t i n g   as  37a ,   in   t u b -  

u l a r   s u p p o r t   40  j o i n e d   to   t h e   b o a t .   S u i t a b l e   p i v o t s  

a r e   p l a c e d   b e t w e e n   a rms   42  and  36  and  r o d  4 2 .   When  t h e  

l e v e r   32  i s   o p e r a t e d   in   s e n s e   3 2 a ,   arm  36  i s   r o t a t e d   i n  



s e n s e   3 6 a ,   d r a g g i n g   r o d   41  in   s e n s e   4 1 a ,   w h i c h   in   t u r n  

a c t s   on  arm  42  j o i n e d   w i t h   s h a f t   37,  r o t a t i n g   as  3 7 a ,  

t o   c a u s e   p r o p e l l o r   30  to   d e v i a t e   f r o m   t h e   l o n g i t u d i n a l  

a x i s   of  t h e   b o a t .  

The  i n v e n t i o n   d o e s   n o t   e x c l u d e   t h a t   r o d   41  o p e r a t e   a s  

a  r a c k ,   c h a n g i n g   a r m s   42,   36  f o r   c o g g e d   w h e e l s   or   c o g -  

ged   s e c t o r s .  

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

b e t w e e n   l e v e r   32  and  s h a f t   37  d e p e n d   on  t h e   r a t i o   o f  

t h e   l e n g t h   of   arm  36  t o   t h a t   of   arm  4 2 .  

In   a l l   t h e   v a r i a n t s   d e s c r i b e d ,   t h e   f o o t   b o a r d s   may  h a v e  

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

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

may  be  r e g u l a t e d   a l o n g   t h e i r   l e n g t h ;   s a i d   f o o t   b o a r d s  

may  a l t e r n a t i v e l y   be  r e m o v e a b l e ,   l i k e   t h o s e   u s e d   f o r  

w a t e r   s k i i n g .  

In  one  v a r i a n t ,   a  f r o n t   r e s t   a t   a d j u s t a b l e   h e i g h t   m a y  

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

r e p l a c e a b l e   in   t h e   b o a t ,   w i t h   a  m o t o r   c o n t r o l   g r i p .  

T h e r e   may  be  an  i g n i t i o n   s w i t c h ,   e v e n t u a l l y   w i t h   a  j a c k  

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

c o n t r o l   g r i p   o r   in   some  o t h e r   way ,   in   o r d e r   to   s h u t   t h e  

m o t o r   o f f   in   c a s e   of  a  s p i l l .  



1.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a b l e   t o  

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

c u r v e s   and   to  i n c l i n e   i t   w i t h   r e s p e c t   to   i t s   h o r i z o n -  

t a l   a x i s ,   so  as  to   m a i n t a i n   t h e   p r o p e l l e r   a l w a y s   i m -  

m e r s e d   in   t h e   w a t e r ,   a s  a   r e s u l t   of  t h e   d r i v e r ' s   b o d y  

w e i g h t   s h i f t s   on  two  f o o t   b o a r d s   p l a c e d   in   t h e   b o a t .  

2.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   1,  w h e r e i n   i t   c o n s i s t s   p r i n c i p a l l y   of  a  

p a i r   of  c o n i c a l   c o g g e d   w h e e l s ,   one  of  w h i c h   i s   f i x e d  

and  p r e f e r a b l y   c o a x i a l   to   t h e   l o n g i t u d i n a l   a x i s   of  t h e  

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

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

of  t h e   o u t b o a r d   m o t o r   or   on  i t s   s u p p o r t ,   so  as  to   e f -  

f e c t   r o t a t i o n   a b o u t   t h e   v e r t i c a l   a x i s   of  t h e   m o t o r   o r  

an  a x i s   p a r a l l e l   to   i t .  

3.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to  c l a i m   1,  w h e r e i n   t h e r e   a r e   s e c t o r s   of  c o n i c a l  

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

t r a n s m i s s i o n   of  a  r o t a t i o n   m o v e m e n t   f r o m   a  f i r s t   a x i s  

to   a  s e c o n d   a x i s   a t   a p p r o x i m a t e l y   90°   to   i t ,   so  as  t o  

a l l o w   a m p l i f i c a t i o n   or   r e d u c t i o n   of  t h e   a m p l i t u d e   of  t h e  

m o v e m e n t .  

4.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   1,  w h e r e i n   i t   c o n s i s t s   of  a  c o m p a c t   m o u n -  



t i n g   a t   t h e   s t e r n   of  t h e   b o a t ,   c h a r a c t e r i z e d   by  t h e  

p o s s i b i l i t y   of   r o t a t i o n   a b o u t   an  u p p e r   p i n   to   r a i s e  

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

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

l o n g i t u d i n a l   a x i s   and  to   two  u p p e r   and  l o w e r   d o u b l e  

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

s a i d   b e a r i n g s   may  be  c o n n e c t e d   to   one  a n o t h e r .  

5.  D e v i c e   f o r   t h e   c o n t r o l   of   an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   1,  w h e r e i n   t h e   e x i s t i n g   p i v o t s   may  a l t e r -  

n a t i v e l y   be  u s e d   to   m o u n t   t h e   o u t b o a r d ,   f i x i n g   t h e m  

b o t h ,   l e a v i n g   t h e   u p p e r   one   m o b i l e   or  l e a v i n g   t h e m   b o t h  

m o b i l e .  

6.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to  c l a i m   1,  w h e r e i n   t h e   d e v i c e   may  a l s o   i n v o l v e  

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

s t e r n   of   t h e   b o a t   or   j o i n e d   to   t h e   c o m p a c t   m o u n t i n g  

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

m i n a t e s   a t   t h e   o p p o s i t e   end  w i t h   a  p i v o t   on  t h e   v e r -  

t i c a l   p l a n e .  

7.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l i a m   6,  w h e r e i n   t h e   i n s i d e   of  s a i d   t u b e ,   m o d -  

e s t   in   d i a m e t e r   w i t h   r e s p e c t   to   i t s   l e n g t h ,   may  b e  

j o i n e d   on  t h e   o u t s i d e   end  w i t h   t h e   m o u n t i n g   or   d i r e c t l y  

w i t h   t h e   m o t o r   and   t e r m i n a t e   on  t h e   i n s i d e   end  w i t h   a  

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

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



s y s t e m .  

8.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to  c l a i m   1,  w h e r e i n   t h e   m o t o r   may  be  p l a c e d   on  a  

p l a n e   c o n n e c t e d   on  t o p   to   t h e   b o a t   v i a   a  p i v o t   r o t a t -  

ing   a b o u t   t h e   l o n g i t u d i n a l   a x i s   and  a  t e l e s c o p i c   c o n -  

n e c t i o n   as  d e s c r i b e d   a b o v e ,   a r r a n g e d   on  t h e   b o t t o m  

b e t w e e n   s a i d   m o t o r   and  t h e   b o a t .  

9.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   4,  w h e r e i n   t h e   c o n i c a l   c o u p l e   m o u n t i n g  

may  be  j o i n e d   d u r i n g   c o n s t r u c t i o n   to   t h e   r e a r   p a r t   o f  

t h e   b o a t ,   so  as  to   a l l o w   a p p l i c a t i o n   and  f a s t e n i n g  

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

j a w s   n o r m a l l y   u s e d   on  t h e   v e r t i c a l   p l a n e   or  on  a  s t e r n  

w i t h   v e r t i c a l   w a l l s .  

10.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   1,  w h e r e i n   t h e   c o n n e c t i o n s   b e t w e e n   t h e  

c o n t r o l   o r g a n s   may  be  of  t h e   f l e x i b l e   t y p e   u s i n g  c a b l e s ,  

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

i t   may  u s e   f l u i d   p r e s s u r e ,   t h a t   i s ,   h y d r a u l i c   or   p e n u -  

m a t i c ;   to   a c h i e v e   a  p r o p e r   r a t i o   b e t w e e n   t h e   a m p l i t u d e  

of  m o v e m e n t   of  t h e   c o n t r o l   o r g a n   ( f o o t   b o a r d ,   l e v e r )  

and  t h e   o r g a n   c a u s i n g   t h e   d e v i a t i o n   ( r o t a t i o n   of  t h e  

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

m o v e m e n t   may  be  p l a c e d   b e t w e e n   s a i d   o r g a n s .  

11.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  



d i n g   to   c l a i m   2,  w h e r e i n   f i x e d   to  t h e   s t e r n   15  of   a  

b o a t   or   f l o a t i n g   b o d y ,   in   a  p o s i t i o n   a p p r o x i m a t e l y   c o -  

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

1,  i s   a  p i n   2  w i t h   c o n i c a l   c o g g e d   w h e e l ,   or   s e c t o r ,   6 ;  

a  m o b i l e   c a r t e r   4  i s   s u p p o r t e d   on  s a i d   p i n ,   e q u i p p e d  

w i t h   b e a r i n g s   f o r   h i n g i n g   a  s h a f t   8,  w i t h   p i n   8b  o r  

t u b u l a r   s u p p o r t   11  r e s p e c t i v e l y   a r r a n g e d   a p p r o x i m a t e l y  

90°   to   t h e   h o r i z o n t a l   a x i s ;   p i n   8b,   s h a f t   8  or   t u b u l a r  

s u p p o r t   11  i s   e q u i p p e d   w i t h   a  c o n i c a l   c o g g e d   w h e e l   7 ,  

o r   c o g g e d   s e c t o r ,   w h i c h   e n g a g e s   t h e   c o r r e s p o n d o n g  

w h e e l   6;  a t   t h e   end  of  t h e   s h a f t   8,  t u b u l a r   s u p p o r t   1 1 ,  

or   t h e   o u t b o a r d   s u p p o r t   p l a t e ,   i s   a p p l i e d   v i a   a rms  1 0 .  

12.  D e v i c e   f o r   t h e   c o n t r o l   of   an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   t o   c l a i m   2,  w h e r e i n   a rms   10  a r e   h i n g e d   h i n g e d   o n  

one  p a r t   to   t h e   o u t s i d e   end  of  p i n   8b  and  on  t h e   o t h e r  

to   p i n   8c  c o a x i a l   w i t h   t h e   a x i s   of   p i n   8a ,   on  c a r t e r   4 ;  

t u b u l a r   s u p p o r t   11  c o i n c i d e s   w i t h   i t s   a x i s   of  r o t a t i o n  

w i t h   t h a t   of   t h e   c o n i c i a l   c o g g e d   w h e e l ,   or  s e c t o r ,   7 ;  

s u p p o r t   11  a l l o w s   b o t h   d i r e c t   i n s e r t i o n   of  t h e   s h a f t  

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

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

in   many  known  m o t o r s .  

13.  D e v i c e   f o r   t h e   c o n t r o l   of   an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   12,  w h e r e i n   m o v e m e n t   of  t h e   c o n t r o l   d e -  

v i c e   o c c u r s   v i a   one  or   more   t r a n s m i s s i o n   d e v i c e s ,   w h i c h  

may  be  r i g i d ,   f l e x i b l e   or  m e a n s   u s i n g   f l u i d   p r e s s u r e  

e x e r t e d   v i a   t h e   end  14  of  t h e   f o o t   b o a r d s .  



14.  D e v i c e   f o r   t h e   c o n t r o l   of   an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to  c l a i m   2,  w h e r e i n   a  s i m p l e   v a r i a n t   may  c o n s i s t  

of  f l e x i b l e   m e t a l   w i r e s   13  f i x e d   a t   one   end  13a  on  e n d  

14,  w h i c h   may  be  r o t a t e d   a c c o r d i n g   to   a r r o w s   14a ,   a n d  

a t   t h e   o t h e r   13b  on  p u l l e y   5  j o i n e d   to   c a r t e r   5,  w h i c h  

may  be  r o t a t e d   in   s e n s e   5a;   when   t h e   f o o t   b o a r d s   a r e  

moved   in   s e n s e   14a  by  s h i f t i n g   t h e   b o d y   w e i g h t ,   c a r t e r  

4  i s   p u t   in   a c t i o n   i n . s e n s e   5a,   r o t a t i n g   t h e   w h e e l   7 

in   s e n s e   8a  and  w i t h   i t ,   d i r e c t l y   or  w i t h   a rms   10  i n -  

t e r p o s e d ,   t h e   s u p p o r t   11,  t h u s   r o t a t i n g   t h e   m o t o r   a -  

b o u t   v e r t i c a l   a x i s   12  or  one  p a r a l l e l   to  i t , 8 c ;   i n  

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

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

s t r a i g h t   c o u r s e   and  a t   t h e   same  t i m e   i n c l i n i n g   t h e  

o u t b o a r d   m o t o r   5a  to   c o m p e n s a t e   f o r   t h e   i n c l i n a t i o n   1 a  

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

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

r e s p e c t   to  t h e   s u r f a c e   of  t h e   w a t e r .  

15.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   11,  w h e r e i n   a  s l i g h t l y   c o n i c a l   c o g g e d  

s e c t o r   may  be  p l a c e d   on  t h e   m o t o r   s h a f t ,   e i t h e r j o i n e d  

or  r e m o v e a b l e ,   a b l e   to  r e p l a c e   c o g g e d   s e c t o r   7,  a n d  

e q u i p p e d   w i t h   t h e   u p p e r   and  l o w e r   p i v o t s   a l r e a d y   e x -  

i s t i n g   in  t h e   m o t o r .  

16.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to  c l a i m   4,  w h e r e i n   t h e   c o m p a c t   m o u n t i n g   on  t h e  

s t e r n   of  t h e   b o a t   has   u p p e r   p i n   16  to   r a i s e   t h e   m o t o r  



and  p r e v e n t   any  c o l l i s i o n s ,   p i n   b l o c k i n g   d e v i c e   17  i n  

h o l e s   18  w i t h   s p r i n g   19,  and  t h e   c o n i c a l   c o u p l e   6 - 7  

w i t h   b a l l   b e a r i n g   20  f o r   m o v e m e n t s   a r o u n d   t h e   l o n g i -  

t u d i n a l   a x i s ,   as  w e l l   as  d o u b l e   p r e s s u r e   b e a r i n g s   2 1 ,  

w h i c h   may  be  i n t e r c o n n e c t e d ;   of   c o u r s e ,   t h e   m o t o r   c a n  

be  a t t a c h e d   a t   v a r i o u s   p o i n t s   in   m o b i l e   s t r u c t u r e   2 2 ,  

s u c h   as  A - A ' ,   B - B ' ,   A - B ' ,   A ' - B   and   w i t h   t h e   u p p e r  

m o u n t i n g   i n   C  as  w e l l .  

17.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   1,  w h e r e i n   t h e   c o n t r o l   r o d s   may  b e  o f  

t y p e   23  ( t h a t   i s ,   s i n g l y   a c t i n g )   or   a  c l o s e d   c i r c u i t  

w i t h   l a t e r a l   p u l l e y s   24  and  c e n t r a l   p u l l e y   25,  w i t h   a  

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

t h e   n e c k s   of  w h i c h   t h e   b e l t s   or   c h a i n s   c o n n e c t e d   to   t h e  

f o o t   b o a r d s   a r e   i n s e r t e d ,   so  t h a t   t h e i r   m o v e m e n t   i s  

t r a n s m i t t e d   to   t h e   m o t o r   v i a   w i r e   27,   w i t h   v a r i e d   f a c e s  

to   p r e v e n t   s l i p p a g e ,   e v e n t u a l l y   f i x e d   in   i t s   c e n t r a l  

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

t o r   o r  a r o u n d   s t r u c t u r e   22,   w h i c h   moves   a b o u t   b e a r i n g s  

20  and  2 1 .  

18.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   1,  w h e r e i n   t h e   end   of   m o t o r   s t e e r i n g   r o d  

27  may  s t a r t   in   a  s h e a t h   of  known  t y p e   and   end  w i t h   o n e  

end   a  r i g i d   b a r ,   c u r v e d   r a t h e r   t h a n   s t r a i g h t   and  e q u i p p e d  

w i t h   a  p i v o t   on  t h e   h o r i z o n t a l   p l a n e ,   j o i n e d   to   t h e   m o -  

t o r   so  t h a t   a f t e r   i t   comes   o u t   of   t h e   s h e a t h   of   s a i d  

e n d ,   t h e   m o t o r   s h a f t   may  be  moved   a r o u n d   t h e   v e r t i c a l  



and  h o r i z o n t a l   a x e s .  

19.  D e v i c e   f o r   t h e   c o n t r o l   of  an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   18,  w h e r e i n   t h e   r o d s   28  f o r m   a  c l o s e d  

c i r c u i t   w i t h   t h e   f o o t   b o a r d s   14  and  t h e   m o t o r   29  w i t h  

p r o p e l l o r s   30;  to   p r e v e n t   m o v e m e n t   of  t h e   f o o t b o a r d s  

14  r e l a t i v e   to   one  a n o t h e r ,   t h e y   may  be  c o n n e c t e d   t o  

r i g i d   t r a n s v e r s e   b a r   3 1 .  

20.  D e v i c e   f o r   t h e   c o n t r o l   of   an  o u t b o a r d   m o t o r   a c c o r -  

d i n g   to   c l a i m   1,  w h e r e i n   m o v e m e n t   of  t h e   i n c l i n a b l e  

f o o t b o a r d s   or  of  l e v e r   32,  e f f e c t e d   by  t h e   d r i v e r ,   i s  

t r a n s m i t t e d   v i a   b a r s   33,  34  s u p p o r t e d   by  s t r u c t u r e   3 5 ,  

r o t a t i n g   a c c o r d i n g   to   a r r o w s   14a  and  3 6 a ,   to   o r g a n s  

w h i c h   a l l o w   t h e   m o t i o n   to   be  s e n t   to   s h a f t   37,   r o t a t -  

i n g   i t   as  in   37a  a r o u n d   i t s   v e r t i c a l   a x i s   to  make  p r o -  

p e l l o r   30  d e v i a t e   f r o m   t h e   l o n g i t u d i n a l   a x i s   of  t h e   b o a t .  
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