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@  Marine  propulsion  gearbox. 

  A  twin-input  single-output  marine  propulsion  gearbox  in 
which  two  input  shafts  are  mounted  independently  and  have 
respective  input  pinions  engaging  gear  wheels  on  a  common 
output  shaft.  The  inner  ends  of  the  input  shafts  are  coaxial  and 
spaced  apart  to  permit  access  to  axial  bores  in  the  shafts  feed- 
ing  air  clutches. 



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

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

h a v i n g   i n p u t s   f rom  two  e n g i n e s ,   f o r   e x a m p l e   d i e s e l   e n g i n e s ,  

and  a  s i n g l e   o u t p u t   to  a  p r o p e l l e r .  

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

s i n g l e - o u t p u t   m a r i n e   p r o p u l s i o n   g e a r b o x   has   two  i n p u t  

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

c o a x i a l l y   in  o p p o s i t e   d i r e c t i o n s   f rom  t h e   g e a r b o x ,   t h e  

i n p u t   p i n i o n s   e n g a g i n g   g e a r   w h e e l s   on  a  common  o u t p u t  

s h a f t .   The  g e a r w h e e l s   may  be  i n t e g r a l l y   m o u n t e d   on  a  

common  hub .   T h e r e   may  be  i n c l u d e d   a  r e s p e c t i v e   a i r   o p e r a t e d  

c l u t c h   c o u p l e d   to  e a c h   p i n i o n   s h a f t ,   e a c h   p i n i o n   s h a f t  

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

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

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

t h e   p i n i o n   s h a f t .  

The  g e a r   w h e e l s   a r e   p r e f e r a b l y   h e l i c a l   g e a r s   o f  

o p p o s i t e   hand  so  as  to  e l i m i n a t e   a x i a l   t h r u s t   on  t h e   o u t p u t  

s h a f t   when  t he   i n p u t   p i n i o n s   a r e   d r i v e n   e q u a l l y .  

One  e m b o d i m e n t   of  a  m a r i n e   p r o p u l s i o n   g e a r b o x  

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

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g ,  

w h i c h   shows   an  e l e v a t i o n   of  t h e   i n p u t   s h a f t i n g   and  a  p a r t  

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



R e f e r r i n g   to  t h e   d r a w i n g ,   i n p u t   p i n i o n s   1  and  3 

a r e   i n t e g r a l l y   m o u n t e d   on  r e s p e c t i v e   p i n i o n   s h a f t s   5  and  7 

w h i c h   r o t a t e   in  b e a r i n g s   no t   shown .   T h r u s t   c o l l a r s   8  a n d  

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

t h r u s t   r e s u l t i n g   f rom  h e l i c a l   g e a r s .   The  p i n i o n   s h a f t s   5 

and  7  e x t e n d   in  o p p o s i t e   d i r e c t i o n s   f rom  t h e   g e a r b o x   t o  

r e s p e c t i v e   a i r   o p e r a t e d   c l u t c h e s   9  and  11  w h i c h   a r e   c o u p l e d  

to  t h e   p i n i o n   s h a f t   f l a n g e s   13  and  15.  D i e s e l   e n g i n e s   n o t  

shown  a r e   c o u p l e d   to  t h e   d r i v i n g   m e m b e r s   of   t h e   c l u t c h e s   9 

and  11  and  t h u s   a r e   m o u n t e d   on  o p p o s i t e   s i d e s   of   t h e   g e a r  

box .   Each  p i n i o n   s h a f t   5  and  7  has  an  a x i a l   b o r e   17  and  19 

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

s u p p l i e d   w i t h   c o m p r e s s e d   a i r   f rom  r e s p e c t i v e   p i p e s   21  a n d  

23  v i a   a c c e s s   c o n n e c t i o n s   in  t h e   o p p o s e d   i n n e r   e n d s   of  t h e  

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

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

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

p r o v i s i o n   of  a  r o t a t i n g   c o n n e c t i o n   b e t w e e n   t h e   p i p e s   21,   2 3  

and  t h e   b o r e s   17,  10  i s   a  s i m p l e   m a t t e r .  

The  o u t p u t   s h a f t   i s   a  s i n g l e   i n t e g r a l   s h a f t   2 5  

m o u n t e d   on  b e a r i n g s   ( n o t   shown)   at   p o s i t i o n s   27  and  2 9 .  

The  o u t p u t   s h a f t   has   an  e n l a r g e d   c y l i n d r i c a l   p o r t i o n   31 

on  w h i c h   an  o u t p u t   g e a r   s t r u c t u r e   33  i s   m o u n t e d   b e t w e e n   a  

s h o u l d e r   35  and  a  s c r e w e d  l o c k i n g   r i n g   37.  The  s t r u c t u r e  

33  has   a  hub  34  w h i c h   i s  k e y e d   to  t he   s h a f t   p o r t i o n   31,  a n d  

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

39  and  41  on  w h i c h   r i n g   g e a r s   43  and  45  a r e   m o u n t e d  

r e s p e c t i v e l y .   T h e s e   g e a r s   mesh  w i t h   t h e   p i n i o n s   1  and  3 .  

The  o u t p u t   g e a r s   43  and  45  a r e   shown  in  s e c t i o n   in   t h e  

d r a w i n g   a b o v e   t h e   o u t p u t   c e n t r e   l i n e   47  and  in   e l e v a t i o n  

b e l o w   t h a t   c e n t r e   l i n e .  

The  o u t p u t   s h a f t   25  i s   p r o v i d e d   w i t h   a  f l a n g e   49  

f o r   c o u p l i n g   to  a  m a r i n e   p r o p e l l e r .   I t   a l s o   has   a  

s u b s t a n t i a l   t h r u s t   c o l l a r   51  e n g a g i n g   a  t h r u s t   b e a r i n g  

( n o t   shown)   a g a i n s t   w h i c h   t h e   p r o p e l l e r   a c t s .  



The  two  p a i r s   of  r e d u c t i o n   g e a r s   1 /43   and  3 / 4 5  

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

a x i a l   t h r u s t   on  t h e   o u t p u t   s h a f t   25.  H o w e v e r ,   t h e   g e a r s  

a r e   of  o p p o s i t e   hand   s u c h   t h a t   t h e   a x i a l   t h r u s t s   due  t o  

t h e   two  i n p u t s   t e n d   to  b a l a n c e ,   and  do  so  i f   t h e   i n p u t  

t o r q u e s   a r e   e q u a l .  

The  i n d e p e n d e n t   and  s e p a r a t e   n a t u r e   of   t he   i n p u t  

s h a f t s   and  p i n i o n s   p e r m i t s   a  c o m p a c t   c o a x i a l   i n p u t   e n g i n e  

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

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



1.  A  t w i n - i n p u t   s i n g l e - o u t p u t   m a r i n e   p r o p u l s i o n  

g e a r b o x ,   c h a r a c t e r i s e d   by  two  i n p u t   p i n i o n s   ( 1 , 3 )   o n  

s e p a r a t e   s h a f t s   (5 ,   7)  w h i c h   s h a f t s   e x t e n d   c o a x i a l l y   i n  

o p p o s i t e   d i r e c t i o n s   f rom  t h e   g e a r b o x ,   s a i d   i n p u t   p i n i o n s  

(1,   3)  e n g a g i n g   g e a r   w h e e l s   (43 ,   45)  on  a  common  o u t p u t  

s h a f t   ( 2 5 ) .  

2.  A  g e a r b o x   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 s e d   i n  

t h a t   s a i d   g e a r w h e e l s   ( 43 ,   45)  a r e   i n t e g r a l l y   m o u n t e d   on  a  

common  hub  ( 3 4 ) .  

3.  A  g e a r b o x   a c c o r d i n g   to  C l a i m   1  or  C l a i m   2 

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

( 9 , 1 1 )   i s   c o u p l e d   to  e a c h   p i n i o n   s h a f t   (5 ,   7)  and  e a c h  

p i n i o n   s h a f t   (5 ,   7)  i s   p r o v i d e d   w i t h   an  a x i a l   d u c t   ( 1 1 , 1 9 )  

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

( 9 , 1 1 ) ,   t h e   a x i a l   d u c t s   ( 1 7 , 1 9 )   h a v i n g   a c c e s s   c o n n e c t i o n s  

( 2 1 , 2 3 )   in  t h e   o p p o s e d   i n n e r   ends   of  t h e   p i n i o n   s h a f t .  

4.  A  m a r i n e   g e a r b o x   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

w h e r e i n   s a i d   g e a r   w h e e l s   ( 4 3 , 4 5 )   a r e   h e l i c a l   g e a r s   o f  

o p p o s i t e   hand  so  as  to  e l i m i n a t e   a x i a l   t h r u s t   on  t he   o u t p u t  

s h a f t   (25)   when  t h e   i n p u t   p i n i o n s   ( 1 , 3 )   a r e   d r i v e n   e q u a l l y .  
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