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@  Transmission  for  motorised  bogies  of  railway  vehicles. 
  A transmission  for  a  motorised  bogie  of  a  railway  vehicle 
having  an  axle  unit  (10)  the  axle  (12)  of  which  is  driven  by  an 
electric  motor  (24)  carried  by  the  bogie  frame  includes  a 
transmission  shaft  (28)  driven  by  the  motor  and  driving  a 
pinion  (20)  which  meshes  within  a  gearbox  (18)  with  a  gear 
wheel  (16)  keyed  to  the  axle  (12).  The transmission  shaft  (28)  is 
coupled  to  the  pinion  (20)  by  a toothed  coupling  (32)  located  in 
the  gearbox  (18)  so  that  it  is  lubricated  by the  same  lubricating 
oil  as  the  said  gearbox. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   m o t o r i s e d  

b o g i e s   fo r   r a i l w a y   v e h i c l e s .  

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

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

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

b o g i e , t h r o u g h   a  t r a n s m i s s i o n   s h a f t   one  end  of  w h i c h  

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

a  g e a r b o x   s u p p o r t e d   by  t h e   f r a m e   of  t h e   b o g i e   or  by  t h e  

a x l e   u n i t .   The  g e a r b o x   c o n t a i n s   a  p i n i o n   r o t a t a b l y  

s u p p o r t e d   in  t h e   s a i d   box  and  a  g e a r   w h e e l   k e y e d   t o  

t he   a x l e   and  m e s h i n g   w i t h   t he   s a i d   p i n i o n ,   and  t h e  

c o n n e c t i o n   b e t w e e n   t h e   t r a n s m i s s i o n   s h a f t   and  t h e  

p i n i o n   i s   e f f e c t e d   by  a  t o o t h e d   c o u p l i n g .  

T r a n s m i s s i o n s   of  t h i s   k i n d   a r e   u s e d ,   i n t e r   a l i a ,  

on  t h e   m o t o r i s e d   b o g i e s   of  e l e c t r i c   l o c o m o t i v e s ,  

t he   mo to r   of  w h i c h ,   s u p p o r t e d   by  t h e   b o g i e   f r a m e ,  

has  a  h o l l o w   s h a f t ,   g e n e r a l l y   p a r a l l e l   to   t h e   a x l e  

of  t h e   a x l e   u n i t ,   w h i c h   i s   t r a v e r s e d   a x i a l l y ,   w i t h  

c l e a r a n c e ,   by  t h e   t r a n s m i s s i o n   s h a f t .   In  s u c h  

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

one  end ,   in   a  t r a d i t i o n a l   m a n n e r ,   t o   t h e   h o l l o w  

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

a t   t h e   o t h e r   end  t o   t h e   s a i d   p i n i o n   t h r o u g h   a  f l e x i b l e  

or  a r t i c u l a t e d   c o u p l i n g   so  as  to   a l l o w   t h e   n e c e s s a r y  
r e l a t i v e   a n g u l a r   d i s p l a c e m e n t s   b e t w e e n   t h e   a x l e  

and  t h e   h o l l o w   s h a f t   of  t h e   m o t o r .  

In  m o t o r i s e d   b o g i e s   of  v e h i c l e s   of  t h i s   k i n d   t h e  

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

o p p o s i t e   t h e   g e a r b o x ,   and  i s   i n s e r t e d   w i t h i n   a  

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



l u b r i c a n t   i s   i n j e c t e d .  

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

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

w i t h   t h e   d i s a d v a n t a g e   t h a t   i t   n e e d s   a  s e p a r a t e  

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

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t h a t   of  a v o i d i n g  

t h e   s a i d   d i s a d v a n t a g e   and  t h i s   o b j e c t   i s   a c h i e v e d   by  v i r t u e   o f  

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

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

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

and  i s   l u b r i c a t e d   by  t h e   same  l u b r i c a n t   as  t h e   l a t t e r .  

One  t h u s   has  t h e   a d v a n t a g e   of  a  b e t t e r   and  m o r e  

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

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

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in   d e t a i l   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 ,   s u p p l i e d  

p u r e l y   by  way  of  n o n - r e s t r i c t i v e   e x a m p l e ,   w h i c h   i s   a  

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

of  a  m o t o r i s e d   b o g i e   a c c o r d i n g   to   t h e   i n v e n t i o n .  

In  t h e   e x a m p l e   i l l u s t r a t e d ,   r e f e r e n c e   n u m e r a l   1 0  

i n d i c a t e s   in  i t s   e n t i r e t y   one  of  t h e   a x l e   u n i t s   of  a  

m o t o r i s e d   b o g i e ,   t h e   a x l e   12  of  w h i c h   b e a r i n g  

t h e   w h e e l s   14  i s   c o n n e c t e d   by  b u s h e s   to   t h e   f r a m e ,  

n o t   shown  in  t h e   d r a w i n g s ,   of  t h e   b o g i e .  

In  p r o x i m i t y   to  one  end  of  t h e   a x l e   12  t h e r e   i s  

k e y e d   a  g e a r   w h e e l   16  h o u s e d   w i t h i n   a  

g e a r b o x   18  a r t i c u l a t e d ,   in   a  m a n n e r   k n o w n  p e r  s e ,  

to   t h e   b o g i e   f r a m e .  

The  g e a r   whee l   16  m e s h e s   w i t h   a  p i n i o n   20  

r o t a t a b l y   s u p p o r t e d   on  r o l l e r   b e a r i n g s   22  w i t h i n   t h e  



g e a r b o x   1 8 .  

I n d i c a t e d   d i a g r a m m a t i c a l l y   a t   24  i s   an  e l e c t r i c   t r a c t i o n  

m o t o r   s u p p o r t e d   by  t h e   b o g i e   f r a m e  ,   t h e   s h a f t   o f  

w h i c h ,   i l l u s t r a t e d   d i a g r a m m a t i c a l l y   a t   26,  is  d i s p o s e d  

g e n e r a l l y   p a r a l l e l   to  t h e   a x l e   12  of  t h e   a x l e   u n i t  

10,  and  i s   h o l l o w .  

The  s h a f t   26  i s   t r a v e r s e d ,   w i t h   r a d i a l   c l e a r a n c e ,   by  a  

t r a n s m i s s i o n   s h a f t   28,  t h e   end  28a  of  w h i c h ,  

r e m o t e   f rom  t h e   g e a r b o x   18,  i s   c o u p l e d   to   t he   c o r r e s p o n d i n g  

end  of  t h e   h o l l o w   s h a f t   26,  by  means   of  a  c o u p l i n g  

w i t h   e l a s t i c   i n s e r t s ,   or  an  a r t i c u l a t e d   j o i n t   30,  o f  

t r a d i t i o n a l   k i n d .  

The  o t h e r   end  28b  of  t h e   t r a n s m i s s i o n   s h a f t   28  i s   c o u p l e d  

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

32  l o c a t e d   w i t h i n   an  a p p e n d a g e   34  of  t h e   g e a r b o x   1 8 .  

In  o p e r a t i o n ,   t h e   t r a n s m i s s i o n   of  d r i v e   f rom  t he   h o l l o w  

s h a f t   26  of  t h e   e l e c t r i c   m o t o r   24  to  t h e   a x l e   12  o f  

t h e   a x l e   u n i t   10  t a k e s   p l a c e   t h r o u g h   t h e   f l e x i b l e  

c o u p l i n g   30,  t h e   t r a n s m i s s i o n   s h a f t   28,  t h e  

t o o t h e d   c o u p l i n g   32,   t h e   p i n i o n   20  and  t h e   g e a r   w h e e l  

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

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

of  t h e   a x l e   u n i t   10  in  r e l a t i o n   to   t h e   h o l l o w   s h a f t   2 6 .  

T h a n k s   to   t h e   a b o v e   d e s c r i b e d   s t r u c t u r e ,   l u b r i c a t i o n  

of  t h e   t o o t h e d   c o u p l i n g   32  i s   e f f e c t e d   by  u s i n g  

t h e   same  l u b r i c a t i n g   o i l   as  t h a t   u s e d   f o r   t h e   g e a r s  
16  and  20  c i r c u l a t i n g   in  t h e   g e a r b o x   18.  T h i s  

makes   i t   p o s s i b l e   t o   h a v e   b e t t e r ,   more  e f f i c i e n t ,  

l u b r i c a t i o n   of  t h e   t o o t h e d   c o u p l i n g   22,  and  to   a v o i d  

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



c h e c k s   of  t h e   s a i d   c o u p l i n g   32,  as  h a p p e n s   on  t h e   o t h e r  

hand  in  t h e   c a s e   of  known  t r a n s m i s s i o n s ,   d e s c r i b e d  

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

a u t o n o m o u s l y   and  s e p a r a t e l y .  



1.  A  t r a n s m i s s i o n   f o r   a  m o t o r i s e d   b o g i e   of  a  r a i l w a y  

v e h i c l e   h a v i n g   an  a x l e   u n i t   (10)   d r i v e n   by  an  e l e c t r i c  

m o t o r   (25)   s u p p o r t e d   by  t h e   b o g i e   f r a m e ,   c o m p r i s i n g  

a  t r a n s m i s s i o n   s h a f t   (28)  w h i c h   i s   c o n n e c t e d   a t   o n e  

end  to   t h e   a x l e   (12)  of  t h e   a x l e   u n i t   (10)  t h r o u g h   a  

g e a r b o x   (18)  s u p p o r t e d   by  t h e   b o g i e   f r a m e   or  by  t h e  

a x l e   u n i t   and  c o n t a i n i n g   a  p i n i o n   (20)   m e s h i n g   w i t h  

a  g e a r   whee l   (16)   keyed   to   t h e   a x l e   ( 1 2 1 ,   t h e   c o n n e c t i o n  

b e t w e e n   t h e   t r a n s m i s s i o n   s h a f t   (28)   and  t h e   p i n i o n   ( 2 0 )  

b e i n g   e f f e c t e d   t h r o u g h   a  t o o t h e d   c o u p l i n g   ( 3 2 )  

c h a r a c t e r i s e d   in  t h a t  

t h e   t o o t h e d   c o u p l i n g   (32)  i s   l o c a t e d   w i t h i n   t h e   s a i d  

g e a r b o x   (18)  and  i s   l u b r i c a t e d   by  t h e   same  l u b r i c a n t  

as  t h e   s a i d   g e a r b o x   ( 1 8 ) .  

2.  A  t r a n s m i s s i o n   a c c o r d i n g   to   C l a i m   1,  in  w h i c h  

t h e   m o t o r   (25)  has   a  h o l l o w   s h a f t   (26)  g e n e r a l l y  

p a r a l l e l   to   t h e   a x l e   (12)  of  t h e   a x l e   u n i t   ( 1 0 ) ,   w h i c h  

i s   t r a v e r s e d   a x i a l l y   by  t h e   s a i d   t r a n s m i s s i o n   s h a f t  

(28)   and  in  w h i c h   t he   t r a n s m i s s i o n   s h a f t   (28)  i s   c o u p l e d  

to   t h e   h o l l o w   s h a f t   (26)   of  t h e   m o t o r   and  to   t h e   p i n i o n  

(20)  by  two  c o u p l i n g s ,   one  of  w h i c h   (32)   i s   t o o t h e d  

and  t h e   o t h e r   of  w h i c h ( 3 0 )   i s   of  t h e   e l a s t i c   or   a r t i c u -  

l a t e d   k i n d   so  as  to   a l l o w   v e r t i c a l ,   l o n g i t u d i n a l   a n d  

l a t e r a l   d i s p l a c e m e n t s   b e t w e e n   t h e   a x l e   (12)  and  t h e  

h o l l o w   s h a f t   ( 2 6 ) ,  

c h a r a c t e r i s e d   in  t h a t  

t h e   e l a s t i c   or  a r t i c u l a t e d   c o u p l i n g   (30)   i s   i n t e r p o s e d  

b e t w e e n   t h e   end  (28a)   of  t h e   t r a n s m i s s i o n   s h a f t   ( 2 8 )  

r e m o t e   f rom  t h e   g e a r b o x   (18)   and  t h e   a d j a c e n t   end  o f  

t h e   h o l l o w   s h a f t   (26)  w h i l s t   t h e   s a i d   t o o t h e d   c o u p l i n g  

(32)  d i r e c t l y   c o u p l e s   t h e   t r a n s m i s s i o n   s h a f t   (28)   t o  

t h e  p i n i o n   ( 2 0 ) .  



3.  A  m o t o r i s e d   b o g i e   i n c l u d i n g   a  f r a m e   and  an  a x l e  

u n i t   (10)  t h e   a x l e   (12)   of  w h i c h   i s   d r i v e n   by  an  e l e c t r i c  

mo to r   (24)  s u p p o r t e d   by  t h e   f r a m e   and  w h i c h   has   a  h o l l o w  

s h a f t   (26)  g e n e r a l l y   p a r a l l e l   to   t h e   a x l e   ( 1 2 ) , o n e   e n d  

of  s a i d   s h a f t   (26)   b e i n g   r o t a t i o n a l l y   c o u p l e d   to   o n e  

end  ( 2 8 a )   of  a  t r a n s m i s s i o n   s h a f t   (28)   w h i c h   e x t e n d s  

a x i a l l y  t h r o u g h   t h e   s a i d   h o l l o w   s h a f t   (26)   and  t h e   o p p o s i t e  

end  (28b)   of  w h i c h   i s   c o u p l e d   to   t h e   a x l e   (12)  of  t h e  

a x l e   u n i t   (10)   t h r o u g h   a  g e a r b o x   (18)   w h i c h   i s   s u p p o r t e d  

by  t h e   b o g i e   f r a m e   and  w h i c h   c o n t a i n s   a  p i n i o n   ( 2 0 )  

r o t a t a b l y   s u p p o r t e d   by  t h e   g e a r b o x  ,   and  m e s h i n g   w i t h  

a  g e a r   whee l   (16)   k e y e d   to   t h e   a x l e   ( 1 2 ) , t h e   t r a n s m i s s i o n  

s h a f t   (28)  b e i n g   c o u p l e d   to   t h e   h o l l o w   s h a f t   (26)  a n d  

to   t h e   p i n i o n   (20)   by  two  c o u p l i n g s   one  of  w h i c h   ( 3 2 )  

i s   of  t h e   t o o t h e d   k i n d   and  t h e   o t h e r   of  w h i c h   ( 3 0 )  

of  t h e   e l a s t i c   or   a r t i c u l a t e d   k i n d ,   so  as  to   a l l o w   a n g u l a r  

d i s p l a c e m e n t s   b e t w e e n   t h e   a x l e   (12)   and  t h e   h o l l o w  

s h a f t   (26)   of  t h e   m o t o r ,  

c h a r a c t e r i s e d   in   t h a t  

t h e   t o o t h e d   c o u p l i n g   (32)   c o u p l e s   t h e   t r a n s m i s s i o n   s h a f t  

(28)  to   t h e   p i n i o n   (20)   and  i s   l o c a t e d   w i t h i n   t h e   s a i d  

g e a r b o x   ( 1 8 ) .  
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