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Railroad  car  bogie. 
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A  railroad  car  bogie  (10)  comprising  spaced  wheelsets 
(12, 14)  has  axle  ends  (16)  of  each  wheelset  journaled  in  bear- 
ings  (18, 22)  which  in  turn  are  carried  respectively  by  an  adap- 
ter  (24.  26).  Each  adapter  is  connected  to  a  side  portion  (34)  of 
a  U-shaped  steering  arm  (28,30)  so  as  to  form  a wheelset-steer- 
ing  arm  unit  (35, 37).  Elastomeric  devices  (40)  join  the  side  por- 
tions  (34)  of  the  steering  arms  (28, 30)  to  pedestal  jaws  (46, 48) 
formed  at  ends  of  a  pair  of  spaced  side  frames  (50,  52).  Inter- 
posed  between  the  wheelset-steering  arm  units  (35,  37)  is  a 
connecting  device  (78)  joining  the  steering  arms  (28,  30)  at  a 
central  location  proximate  to  a  bolster  (58)  of  the  bogie  (10). 



T h i s   i n v e n t i o n   r e l a t e s   to  r a i l r o a d   c a r   t r u c k s ,   i . e .   b o g i e s .  
Modern   r a i l r o a d   c a r   b o g i e s   a r e   commonly   r e f e r r e d   t o  

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

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

b o l s t e r .   The  b o l s t e r   c o n t a i n s   a  c e n t e r p l a t e   w h i c h   in  t u r n  

s u p p o r t s   a  body   of  t h e   r a i l r o a d   c a r .   The  s i d e   f r a m e s  

have   d o w n w a r d   p r o j e c t i n g   j aws   in  w h i c h   a x l e   e n d s   of  a  f r o n t  

and  a  r e a r   w h e e l s e t   a r e   r o t a t i v e l y   j o u r n a l e d .   S u c h  

b o g i e s   may  a l s o   be  d e s c r i b e d   as  n o n s t e e r a b l e   in  t h a t   t h e  

b o l s t e r ,   s i d e   f r a m e   and  w h e e l s e t s   a r e   p u r p o s e f u l l y  

m a i n t a i n e d   in  a  s q u a r e d   r e l a t i o n s h i p .  

S t e e r a b l e   b o g i e s ,   on  t he   o t h e r   h a n d ,   a r e   o n e s   h a v i n g  

w h e e l s e t s   w h i c h   may  yaw,  f o r   e x a m p l e .   Such  b o g i e s   a r e   w e l l  

known  and  one  t y p i c a l   t y p e   i s   d i s c l o s e d   in  U.S .   P a t e n t  

No.  3 , 7 8 9 , 7 7 0 .   As  d i s c l o s e d ,   t h i s   b o g i e   a l l o w s   r o t a t i o n  

of  e a c h   w h e e l s e t   a b o u t   i t s   v e r t i c a l   a x i s   so  t h a t   t h e  

w h e e l s e t   may  t a k e   an  o u t - o f - s q u a r e   p o s i t i o n   w i t h   r e s p e c t  

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

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

m a i n t a i n s   t h e   r e l a t i o n s h i p   b e t w e e n   t h e   w h e e l s e t s .  

A d d i t i o n a l l y ,   t h i s   l i n k a g e   i s   c o n n e c t e d   to  a  body  of  t h e  

r a i l r o a d   c a r   so  t h a t   m o v e m e n t   b e t w e e n   t h e   c a r   body  and  t h e  

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

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

of  t h e   w h e e l s e t   and  t h e   s i d e   f r a m e   to  a l l o w   y a w i n g   t h e r e -  

b e t w e e n   i s   a l s o   w e l l   known  and  i s   d i s c l o s e d   i n ,   f o r   e x a m p l e ,  

U.S .   P a t e n t   No.  3 , 7 8 5 , 2 9 8 .   In  t h i s   c a s e ,   a  r e s i l i e n t   o r  

e l a s t o m e r i c   d e v i c e   i n t e r f a c e s   b e t w e e n   p e d e s t a l   j aws   of  a  

s i d e   f r a m e   of  t h e   b o g i e   and  a x l e   e n d s   of  t h e   w h e e l s e t s   t o  

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

t h e   e l a s t o m e r i c   d e v i c e .  

U.S .   P a t e n t   No.  3 , 5 2 8 , 3 7 4   d i s c l o s e s   a  b o g i e   w h i c h   i s  

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

day  t h r e e - p i e c e   b o g i e .   In  t h i s   i n s t a n c e ,   a  b o l s t e r   has   i t s  

e n d s   r e s i l i e n t l y   c a r r i e d   by  s i d e   f r a m e s .   Ends  of  t he   s i d e  



f r a m e s   a r e   a d a p t e d   to  a l l o w   t h e   w h e e l s e t s   of  t h e   b o g i e   t o  

yaw.  Yawing   in  t u r n   i s   r e g u l a t e d   by  p a r a l l e l   e l a s t i c  

b r a c i n g   m e m b e r s   c o n n e c t i n g   a l i g n e d   f r o n t   and  r e a r   a x l e  

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

c o n n e c t i n g   o p p o s i t e   f r o n t   and  r e a r   a x l e   e n d s .   A 

s u b s t a n t i a l l y   i d e n t i c a l   c o n c e p t   and  s t r u c t u r e   i s   u t i l i z e d  

in  t h e   BARBER-SCHEFFEL  High   S p e e d   R a d i a l   T r u c k   p r e s e n t l y  

b e i n g   o f f e r e d   f o r   s a l e   by  S t a n d a r d   Car  T r u c k   Company  o f  

C h i c a g o ,   I l l i n o i s .  

A  f u r t h e r   a r r a n g e m e n t   to  p r o v i d e   a  b o g i e   w i t h  

w h e e l s e t s   w h i c h   can   yaw  so  as  to  m a i n t a i n   an  a l i g n e d  

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

ing   i s   d i s c l o s e d   by  U.S .   P a t e n t   No.  4 , 0 0 3 , 3 1 6 .   As  s o  .  

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

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

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

in  a  p a d .   Any  l a t e r a l   m o v e m e n t   of  t h e   b o l s t e r   e f f e c t s   a  

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

w h e e l s e t s .  

Most   r e c e n t   d e v e l o p m e n t s   in  s t e e r a b l e   b o g i e s   a r e  

p e r h a p s   d i s c l o s e d   in  U.S .   P a t e n t   No.  4 , 0 6 7 , 2 6 1   a n d  

4 , 0 6 7 , 0 6 9 .   P a t e n t   4 , 0 6 7 , 2 6 1   d i s c l o s e s   as  i t s   p r e f e r r e d  

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

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

p l a c e d   on  t h e   use   of  w h e e l s   h a v i n g   h i g h l y   p r o f i l e d   w h e e l  

t r e a d s   to   g e n e r a t e   s t e e r i n g   f o r c e s .   A  p a i r   of  U - s h a p e d  

s u b f r a m e s   c a r r i e s   t h e   a x l e   e n d s   of   e a c h   w h e e l s e t   and  m a y  

be  i n t e r c o n n e c t e d   by  a  p a i r   of  d i a g o n a l l y   p o s i t i o n e d   r o d s .  

T h e s e   r o d s   may,  in   t u r n ,   be  j o i n e d   t h r o u g h   a  d a m p e n i n g  

d e v i c e .  

P a t e n t   4 , 0 6 7 , 0 6 9   d i s c l o s e d   a  f u r t h e r   s t e e r a b l e  

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

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

of  t h e   b o g i e   a t   a  c e n t r a l l y   l o c a t e d   p o i n t .   A d d i t i o n a l l y ,  

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

f r a m e s   of  t h e   b o g i e   and  t h e   b o g i e   w i t h   a  body   of  t h e   c a r .  



The  DR-1  S t e e r i n g   A s s e m b l y   T r u c k   c o m m e r c i a l l y   a v a i l a b l e  

f rom  D r e s s e r   I n d u s t r i e s ,   I n c . ,   of  Depew,  New  York ,   a p p e a r s  
to  embody  many  of  t he   t e a c h i n g s   f o u n d   in  t h i s   p a t e n t .  

A c c o r d i n g   to  t he   i n v e n t i o n   t h e r e   i s   p r o v i d e d  

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

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

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

w i n d o w s   f o r m e d   in  e a c h   s a i d   s i d e   f r a m e ,   s p a c e d   f r o n t   a n d  

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

a  f r o n t   and  r e a r   s t e e r i n g   arm  r e s p e c t i v e l y   c o n n e c t e d  

w i t h   e a c h   w h e e l s e t   to  form  f r o n t   and  r e a r   w h e e l s e t - s t e e r i n g  

arm  u n i t s ,   s a i d   u n i t s   b e i n g   d i s p o s e d   on  o p p o s i t e   s i d e s  

of  s a i d   b o l s t e r ,   means   i n t e r p o s e d   b e t w e e n   s a i d   s i d e   f r a m e s  

and  s a i d   s t e e r i n g   arms  to  a l l o w   s a i d   u n i t s   to  move  r e l a t i v e  

to  s a i d   f r a m e s   s e l e c t i v e l y   in  m u l t i - d i r e c t i o n s   as  a  

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

and  c o n n e c t i n g   means   j o i n i n g   s a i d   u n i t s ,   s a i d   c o n n e c t i n g  

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

and  r o l l   i n d e p e n d e n t l y   of  one  a n o t h e r   and  i n h i b i t i n g  

y a w i n g   m o v e m e n t s   of  s a i d   u n i t s   in  t h e   same  r o t a t i o n a l  

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

w h i c h   a r e   in  o p p o s i t e   d i r e c t i o n s .  

The  b o g i e   of  t h i s   i n v e n t i o n   has   s e v e r a l   i m p o r t a n t  

a d v a n t a g e s   o v e r   b o t h   s t e e r a b l e   and  n o n s t e e r a b l e   b o g i e s  

p r e s e n t l y   k n o w n .  

Known  s t e e r a b l e   b o g i e s   a l l o w   t h e   w h e e l s e t s   t o  

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

b o g i e   and  to  move  to  a  new  p o s i t i o n   in  r e s p o n s e   to  t h e s e  

f o r c e s .   For  e x a m p l e ,   when  t h e   b o g i e   e n c o u n t e r s   a  l e f t -  

hand   c u r v e   in  t he   t r a c k ,   t h e   f o r w a r d m o s t   or  f r o n t   w h e e l s e t  

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

i . e .   yaw,  w h i l e   m o m e n t s   l a t e r   t h e   r e a r   w h e e l s e t  

t e n d s   to  r o t a t e   c l o c k w i s e   a b o u t   i t s   v e r t i c a l   a x i s .  

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

e q u a l   as  t h e   w h e e l s e t s   move  f rom  a  p a r a l l e l   to  a  



n o n p a r a l l e l   p o s i t i o n .   T h i s   r o t a t i o n a l   t e n d e n c y   i s   c r e a t e d  

by  t h e   c o n f i g u r a t i o n   of  t h e   o u t e r   s u r f a c e   of  t h e   w h e e l s  

i n t e r a c t i n g   w i t h   t h e   t r a c k .   B e c a u s e   m o s t   s u c h   c u r v e s   a r e  
a l s o   b a n k e d   to  a l l o w   h i g h e r   s p e e d   t r a v e l ,   t he   w h e e l s e t   a l s o  

r o t a t e s   a b o u t   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 g i e s ,   i . e .  

r o l l .  

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

c o n t r o l l e d   e i t h e r   s o l e l y   by  some  r e s i l i e n t   d e v i c e   or  by  a  

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

w h e e l s e t s   and  t h e   w h e e l s e t s   a r e   n o t   r e s t r a i n e d   f rom  y a w i n g  

in  t h e   same  r o t a t i o n a l   d i r e c t i o n .   Such  y a w i n g   can  l e a d  

to  l o z e n q i n g   of  t h e   s i d e   f r a m e s   w h e r e i n   t h e   s i d e   f r a m e s  -  

r e m a i n   p a r a l l e l   b u t   move  to  a  l o n g i t u d i n a l   o f f s e t   p o s i t i o n .  

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

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

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

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

In  n o n s t e e r a b l e   b o g i e s   y a w i n g   m o v e m e n t s   of  t h e  

w h e e l s e t s   a r e   i n h i b i t e d   and  t h e r e f o r e   l o z e n q i n g   i s   i n h i b i t e d .  

H o w e v e r ,   in  s u c h   b o g i e s ,   t h e   w h e e l s e t s   a r e   u n a b l e   to  f o l l o w  

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

a d v a n c e d   by  s l i p p a g e   b e t w e e n   t h e   w h e e l s e t s   and  t h e   t r a c k  

w h i c h   o c c u r s   as  t h e   b o g i e   t r a v e r s e s   a  c u r v e .  

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

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

due  to   s l i p p a g e   w i t h   an  i n c r e a s e   in   d y n a m i c   s t a b i l i t y   a t  

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

m o v e m e n t s   in  o p p o s i t e   d i r e c t i o n s ,   r o l l i n g   and  p i t c h i n g ,  

and  a r e   t h u s   a b l e   to   f o l l o w   t h e   c o n t o u r s   of  t h e   t r a c k ,  

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

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

and  t h i s   p r o v i d e s   a  r e d u c t i o n   in  t h e   t e n d e n c y   to   l o z e n g e  

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

h i g h   s p e e d s .  

In  a  p r e f e r r e d   e m b o d i m e n t   t h e   s t e e r i n g   arms  a r e  

U - s h a p e d   and  h a v e   s i d e   p o r t i o n s   c a r r y i n g   b e a r i n g s   in  w h i c h  



t h e   a x l e   e n d s   of  t h e   w h e e l s e t s   a r e   j o u r n a l l e d .   P r e f e r a b l y  

e a c h   s i d e   f r a m e   has   a  p e d i s t a l   jaw  f o r m e d   a t   e a c h   e n d  

t h e r e o f   and  t he   s i d e   p o r t i o n s   of  t h e   s t e e r i n g   arms  a r e  

d i s p o s e d   in  t h e   j a w s .   A d v a n t a g e o u s l y   t h e   means   i n t e r p o s e d  

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

d e v i c e s .   The  e l a s t o m e r i c   d e v i c e s   a c c o m m o d a t e   s u c h  

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

r e s t r a i n e d   by  t h e   c o n n e c t i n g   m e a n s .  

In  a  p r e f e r r e d   e m b o d i m e n t   t he   c o n n e c t i n g   m e a n s  

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

s t e e r i n g   arm,   p r o j e c t i n g   t o w a r d s   t h e   b o l s t e r ,   and  l i n k a g e  

means   p r o x i m a t e l y   a l i g n e d   w i t h   a  l a t e r a l   a x i s   of  t he   b o g i e ,  

e a c h   end  of  t h e   l i n k a g e   means   c a r r y i n g   a  m u l t i - d i r e c t i o n a l  

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

b r a c k e t s .  

A  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   by  way  of  e x a m p l e   o n l y   and  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   w h e r e i n :  

FIG.  1  is   a  p l a n   v i e w   of  a  r a i l r o a d   c a r   b o g i e  

i n c o r p o r a t i n g   t h i s   i n v e n t i o n .  

FIG.  2  i s   a  s i d e   e l e v a t i o n a l   v i e w   in  p a r t i a l   s e c t i o n  

of  t h e   b o g i e   of  FIG.  1 .  

FIG.  3  i s   a  d e t a i l e d   p l a n   v i e w   of  a  p o r t i o n   of  t h e  

s t e e r i n g   arm  of  t h e   b o g i e   of  FIG.  1  w h e r e i n   t h e   a rms  a r e  

j o i n e d   by  a  c o n n e c t i n g   d e v i c e .  

FIG.  4  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t h e   c o n n e c t i n g  

d e v i c e   as  g e n e r a l l y   s e e n   a l o n g   t h e   l i n e   4-4  of  FIG.  3 .  

A  r a i l r o a d   c a r   b o g i e   i s   shown  g e n e r a l l y   a t   10  a n d  

i n c l u d e s   a  f r o n t   w h e e l s e t   12  and  a  r e a r   w h e e l s e t   14.  T h e  

f r o n t   w h e e l s e t   12  has   a x l e   e n d s   16  j o u r n a l e d   in  f r o n t   w h e e l  

b e a r i n g s   18  w h i l e   in  a  l i k e   m a n n e r   t h e   r e a r   w h e e l s e t   14  h a s  

a x l e   e n d s   20  j o u r n a l e d   in  r e a r   w h e e l   b e a r i n g s   22.  I t  

s h o u l d   be  u n d e r s t o o d   t h a t   t h e   b o g i e   10  is   b i - d i r e c t i o n a l ,  

and  t h e   t e r m s   " f r o n t "   and  " r e a r "   a r e   u s e d   to  more   c o n v e n -  

i e n t l y   d e s c r i b e   t h e   b o g i e   1 0 .  

F i t t e d   o v e r   a  top   p o r t i o n   of  e a c h   b e a r i n g   1 8 ,  2 2  



i s   an  a d a p t e r .   F r o n t   a d a p t e r s   a r e   d e s i g n a t e d   24  and  r e a r  

a d a p t e r s   26.  The  a d a p t e r s   24,  26  e a c h   have   an  a n n u l a r   b o s s  

w h i c h   p r o j e c t s   u p w a r d l y   f rom  an  u p p e r   s i d e   t h e r e o f .  

S u p p o r t e d   on  t h e   f r o n t   a d a p t e r s   24  i s   a  f r o n t   s t e e r i n g   a r m  

28  w h i l e   t h e   r e a r   a d a p t e r s   26  c a r r y   a  r e a r   s t e e r i n g   a r m  

3 0 .  

Each   of  t h e   f r o n t   and  r e a r   s t e e r i n g   a rms  28,  30  i s  

g e n e r a l l y   U - s h a p e d   and  c o m p r i s e s   a  m i d d l e   p o r t i o n   32  c o n n e c t -  

ing   w i t h   Z - s h a p e d   s i d e   p o r t i o n s   34.  On  an  u n d e r s i d e   o f  

e a c h   s i d e   p o r t i o n   34  a t   i t s   o u t e r   end  36  i s   an  a n n u l a r  

r e c e s s   w h i c h   m a t e s   w i t h   t h e   b o s s   of  t h e   a d a p t e r s   24,  26  s o  

as  to  j o i n   t h e   s t e e r i n g   a rms  28,  30  w i t h   r e s p e c t i v e   w h e e l s e t s  

12,  14  i n t o   a  f r o n t   and  a  r e a r   w h e e l s e t   s t e e r i n g   arm  u n i t  

or  c o m b i n a t i o n   35,  3 7 .  

On  an  u p p e r   s u r f a c e   of  e a c h   s t e e r i n g   arm  s i d e   p o r t i o n  

o u t e r   end  36  i s   an  u p w a r d l y   f a c i n g   r e c e s s   38  in  w h i c h   i s  

f i t t e d   an  e l a s t o m e r i c   d e v i c e   40.  An  u p p e r   p o r t i o n   of  e a c h  

e l a s t o m e r i c   d e v i c e   40  in  t u r n   f i t s   w i t h i n   a  d o w n w a r d l y  

f a c i n g   r e c e s s   42  f o r m e d   in  a  r o o f   p o r t i o n   of  a  f r o n t   and  a  

r e a r   p e d e s t a l   jaw  46,  48  of  a  p a i r   of  s p a c e d   l e f t ,   r i g h t  

s i d e   f r a m e s   50,  5 2 .  

E a c h   s i d e   f r a m e   50,  52  has   a  c e n t r a l l y   l o c a t e d   w i n d o w  

54  to   r e c e i v e   an  end  56  of   a  t r a n s v e r s e l y   p o s i t i o n e d   b o l s t e r  

58.  The  e n d s   56  of   t h e   b o l s t e r   58  a r e   r e s i l i e n t l y  

s u p p o r t e d   on  s e t s   of   c o i l   s p r i n g s   60  in  a  known  m a n n e r .  

FIG.   2  shows   one  s u c h   r e s i l i e n t   c o n n e c t i o n   b e t w e e n   t h e   s i d e  

f r a m e   52  and  t h e   b o l s t e r   58,  and  i t   s h o u l d   be  u n d e r s t o o d  

t h a t   c o n n e c t i o n   b e t w e e n   t h e   b o l s t e r   58  on  t h e   s i d e   f r a m e  

50  i s   s i m i l a r .  

To  dampen   v e r t i c a l   o s c i l l a t i n g   r e l a t e d   to   c o i l   s p r i n g  

s u s p e n s i o n ,   a  p a i r   of  f r i c t i o n   s n u b b i n g   d e v i c e s   62  i n t e r a c t s  

b e t w e e n   t h e   b o l s t e r   e n d s   56  and  v e r t i c a l   wea r   p l a t e s   64 

c a r r i e d   on  s p a c e d   s i d e s   66  of   e a c h   s i d e   f r a m e   w indow  5 4 .  

The  b o l s t e r   58  i n c l u d e s   an  i n t e g r a l l y   f o r m e d   c e n t e r  

p l a t e   68  w h i c h   c o n n e c t s   w i t h   a  body   of  t h e   r a i l r o a d   c a r  

( n o t   shown)   in  a  known  m a n n e r .   Be low  t h e   c e n t e r p l a t e   68 



in  t h e   b o l s t e r   58  i s   a  c a v i t y   70  p r o v i d i n g   a  c l e a r  

h o r i z o n t a l   p a s s a g e   t h r o u g h   a  c e n t e r   of  t h e   b o l s t e r   5 8 .  

One  p r e f e r r e d   e m b o d i m e n t   of  such   a  b o l s t e r   c e n t e r   c a v i t y  

70  i s   s e t   f o r t h   in  U.S .   P a t e n t   No.  4 , 1 1 4 , 5 4 0 .   The  b o g i e  

10  f u r t h e r   i n c l u d e s   f r o n t   and  r e a r   b r a k i n g   means   72,  74  

w h i c h   i s   d i s c u s s e d   in  g r e a t e r   d e t a i l   s u b s e q u e n t l y .  

On  t h e   m i d d l e   p a r t   32  of  t he   f r o n t   and  r e a r  

s t e e r i n g   arms  28,  30  i s   a  b r a c k e t   76  w h i c h   f o r m s   p a r t  

of  a  c o n n e c t i n g   means   78  b e t w e e n   t h e   f r o n t   and  r e a r  

w h e e l s e t - s t e e r i n g   arm  u n i t s   35,  37.  The  b r a c k e t s   76  

p r o j e c t   i n t o   t h e   b o l s t e r   c e n t r e   c a v i t y   70  in  an  o p p o s i n g  

m a n n e r   as  i s   b e s t   u n d e r s t o o d   by  v i e w i n g   FIGS.   1  and  3 .  

Ends  80  of  e a c h   b r a c k e t   76  l i e   a d j a c e n t   to  and  o n  

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

u d i n a l   a x i s   Ld  of  t he   b o g i e   10.  Each  b r a c k e t   end  80  i s  

b i f u r c a t e d   i n t o   an  u p p e r   p r o n g   82  and  a  l o w e r   p r o n g   8 4 .  

S e t s   of  v e r t i c a l l y   a l i g n e d   a p e r t u r e s   86,  88  a r e   f o r m e d   i n  

e a c h   u p p e r   and  l o w e r   p r o n g   p a i r   82,  84  of  e a c h   b r a c k e t   e n d  

80.  When  t he   f r o n t   and  r e a r   w h e e l s e t - s t e e r i n g   arm  u n i t s  

35,  37  a r e   in  a  s q u a r e d   r e l a t i o n s h i p   w i t h   r e s p e c t   to  t h e  

s i d e   f r a m e s   50,  52  and  t h e   b o l s t e r   58,  t h e   a p e r t u r e   p a i r s  

82,  84  a l i g n   w i t h   a  v e r t i c a l   p l a n e   w h i c h   p a s s e s   t h r o u g h   a  

l a t e r a l   a x i s   La  of  t h e   b o g i e   1 0 .  

P r e s s e d   i n t o   e a c h   of  t h e   a p e r t u r e s   86,  88  is   a  b u s h i n g  

90.  H o r i z o n t a l l y   d i s p o s e d   b e t w e e n   t h e   u p p e r   and  l o w e r  

p r o n g s   82,  84  of  e a c h   b r a c k e t   end  80  i s   an  e l o n g a t e d  

l i n k a g e   b a r   92.  A p e r t u r e s   94,  96  a r e   f o r m e d   a d j a c e n t  

to  e n d s   of  t h e   b a r   92  and  a r e   so  p o s i t i o n e d   to  a l i g n   w i t h  

t h e   a p e r t u r e s   86,  88  in  t h e   u p p e r   and  l o w e r   p r o n g s   82,  84 

r e s p e c t i v e l y .  

In  e a c h   ba r   a p e r t u r e   94,  96  i s   a  s p h e r i c a l   b e a r i n g  

s e t   98  c o m p r i s i n g   an  i n n e r   e l e m e n t   100  and  an  o u t e r   e l e m e n t  

102.   The  o u t e r   e l e m e n t   102  has   a  c i r c u l a r   o u t e r   w a l l  

104  to  f i t   s n u g l y   w i t h i n   t h e   bar   a p e r t u r e s   94,  96  and  a  

c o n c a v e   s h p e r i c a l   i n n e r   w a l l   106.   The  i n n e r   w a l l   1 0 6  

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

s h a p e d   o u t e r   w a l l   108  of  t he   i n n e r   b e a r i n g   e l e m e n t   1 0 0 .  



The  inner   bea r i ng   e lement   f u r t h e r   i n c l u d e s   an  inner  c i r c u l a r   passage   110. 

D i s p o s e d   t h r o u g h   e a c h   b u s h i n g   90  and  t h r o u g h   t h e  

i n n e r   p a s s a g e   110  of  e a c h   b e a r i n g   s e t   98  i s   a  p i n   1 1 2 .  

Each   p i n   112  has   an  e n l a r g e d   head   114  to  l i m i t   d o w n w a r d  

m o v e m e n t   and  a  l o w e r   c o t t e r   p i n   a p e r t u r e   116 .   A  c o t t e r  

p i n   118  may  be  c o n v e n i e n t l y   d i s p o s e d   t h r o u g h   l o w e r   p i n  

a p e r t u r e   114  a f t e r   a s s e m b l y   to   l i m i t   u p w a r d   m o v e m e n t   o f  

t h a t   p i n   1 1 2 .  

D y n a m i c   and  s t a t i c   f o r c e s   o c c u r r i n g   d u r i n g   o p e r a t i o n  

of  t h e   b o g i e   10  r e s u l t   in  t h e   w h e e l s e t - s t e e r i n g   arm  u n i t s  

35,  37  t e n d i n g   to   move  r o t a t i o n a l l y   and  l i n e a r l y   in  a l l  

t h r e e   d i r e c t i o n s .   B e c a u s e   t h e s e   f o r c e s   v a r y   in  d i r e c t i o n  

and  m a g n i t u d e ,   t h e   a c t u a l   m o v e m e n t s   of  t h e   w h e e l s e t -  

s t e e r i n g   arm  u n i t s   35,  37  a r e   l a r g e l y   u n p r e d i c t a b l e .  

H o w e v e r ,   t h e   s t r u c t u r e   of  t h e   b o g i e   10  i s   s u c h   t h a t   t h e s e  

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

s e t s   l i m i t e d   and  s e l e c t i v e l y   r e g u l a t e d   to   t h e   d e g r e e   t h a t  

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

As  may  be  more   e a s i l y   u n d e r s t o o d   by  v i e w i n g   FIG.  4 ,  

e i t h e r   w h e e l s e t - s t e e r i n g   arm  u n i t   35,  37  may  move  l i n e a r l y  

in  an  v e r t i c a l   d i r e c t i o n ,   p i t c h   or  r o l l   w i t h o u t   s u c h  

m o v e m e n t s   b e i n g   i m p e d e d   by  t h e   c o n n e c t i n g   d e v i c e   78.  S u c h  

m o v e m e n t s   of  e a c h   u n i t   35,  37  a r e   i n d e p e n d a n t   of  e a c h  

o t h e r ,   t h a t   i s   e a c h   u n i t   35,  37  i s   n o t   r e s t r a i n e d   by  t h e  

o t h e r   t h r o u g h   t h e   c o n n e c t i n g   d e v i c e   78.  T h u s ,   w h e e l s e t  

12,  14  of  e i t h e r   un i t   35,  37  may  move  a l i g n e d   p o s i t i o n   w i t h  

t h e   t r a c k   o v e r   w h i c h   t h e   w h e e l s e t   12,  14  i s   in   c o n t a c t   t o  

a c c o m m o d a t e   f o r   v a r i a t i o n   in   t r a c k   d i r e c t i o n   and  r a i l   h e i g h t .  

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

y a w i n g   m o v e m e n t s   of  t h e   w h e e l s e t - s t e e r i n g   arm  u n i t s   35,  37 

a r e   r e s t r a i n e d   by  t h e   c o n n e c t i n g   d e v i c e   78.  For   e x a m p l e ,  

a l l   h o r i z o n t a l   m o v e m e n t s   of   t h e   u n i t s   35,  37  w h i c h   a r e   i n  

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

La  of  t h e   b o g i e   10  a r e   i n h i b i t e d   by  t h e   c o n n e c t i n g   d e v i c e  

78.  L i k e w i s e ,   y a w i n g   m o v e m e n t s   of  t h e   u n i t s   35,  37  



w h i c h   a r e   in  t h e   same  r o t a t i o n a l   d i r e c t i o n   a r e   i n h i b i t e d  

by  t h e   c o n n e c t i n g   d e v i c e   78.  Yawinq  of  t h e   w h e e l s e t -  

s t e e r i n g   arm  u n i t s   35,  37  o c c u r s   when  t he   b o g i e   10  p r o c e e d s  

a b o u t   a  c u r v e d   s e c t i o n   of  t r a c k .   F u r t h e r m o r e ,   s u c h  

y a w i n g   m o v e m e n t s   of  t h e   u n i t s   35,  37  a r e   m a i n t a i n e d   i n  

o p p o s i t e   r o t a t i o n a l   d i r e c t i o n s   by  t h e   c o n n e c t i n g   d e v i c e  

7 8 .  

I n h i b i t i n g   y a w i n g   m o v e m e n t   in  t h e   same  r o t a t i o n a l  

d i r e c t i o n   of  t h e   u n i t s   35,  37  i s   p a r t i c u l a r l y   i m p o r t a n t  

to  m a i n t a i n   p r o p e r   d y n a m i c   s t a b i l i t y   of  t h e   b o g i e   1 0 .  

For  e x a m p l e ,   d u r i n g   t r a v e l ,   t h e   s i d e   f r a m e   50,  52  t e n d s  

to  l o z e n g e ,   i . e .   t he   s i d e   f r a m e s   50,  52  r e m a i n   p a r a l l e l  

b u t   move  to  a  l o n g i t u d i n a l l y   o f f s e t   p o s i t i o n ,   u n d e r  

d y n a m i c a l l y   i n d u c e d   f o r c e s .   For  l o z e n g i n g   to  o c c u r   b o t h  

w h e e l s e t - s t e e r i n g   arm  u n i t s   m u s t   yaw  in  t h e   same  r o t a t i o n a l  

d i r e c t i o n .   L o z e n g i n g   r e d u c e s   t h e   c r i t i c a l   s p e e d   of  t h e  

b o g i e   10  w h e r e i n   t h e   w h e e l s e t s   12,  14  t e n d   to  h u n t ,   i . e .  

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

e a c h   w h e e l s e t .   The  c o n n e c t i n g   d e v i c e   78  p r o h i b i t s   s u c h  

y a w i n g   in  t h e   same  r o t a t i o n a l   d i r e c t i o n .   T h u s ,   t h e   s i d e  

f r a m e s   50,  52  a r e   i n h i b i t e d   f rom  l o z e n g i n g   w h i c h   in  t u r n  

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

10  and  a s s o c i a t e d   r a i l r o a d   c a r   body  is   e x p e c t e d   to  t r a v e l .  

On  t h e   o t h e r   h a n d ,   h o r i z o n t a l   m o v e m e n t s   of  t h e   u n i t s  

35,  37  w h i c h   a r e   a l i g n e d   w i t h   t h e   l o n g i t u d i n a l   a x i s   Ld  o f  

t h e   b o g i e   10  a r e   n o t   r e s t r a i n e d   by  t he   c o n n e c t i n g   d e v i c e  

78.  Such  m o v e m e n t s   o c c u r   when  t h e   f r o n t   and  r e a r   b r a k i n g  

means   72,  74  a r e   a c t i v a t e d .  

The  b r a k i n g   m e a n s   72,  74  is   c o n v e n t i o n a l   in  n a t u r e  

and  i n c l u d e s   a  b r a k e   beam  120  w i t h   b r a k e   s h o e s   122  s u p p o r t e d  

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

r e a r   w h e e l s e t s   12,  14.  Each   b r a k e   beam  120  p i v o t a l l y  

c o n n e c t s   w i t h   a  l o w e r   end  124  of  a  b r a k e   l e v e r   126.   A 

t i e   rod   128  p i v o t a l l y   j o i n s   a  c e n t e r   p o r t i o n   130  of  e a c h  

l e v e r   126.   An  u p p e r   end  132  of  one  b r a k e   l e v e r   126  m a y  
be  p i v o t a l l y   j o i n e d   to  a  body  of  t h e   r a i l r o a d   c a r   ( n o t  



shown)   w h i l e   t h e   u p p e r   end  132  of  t h e   o t h e r   b r a k e   l e v e r  

126  i s   o p e r a t i v e l y   c o n n e c t e d   to   a  p o w e r   d e v i c e   ( n o t   s h o w n )  

by  a  c o n n e c t i n g   rod   1 3 4 .  

M o v e m e n t   of  t h e   c o n n e c t i n g   rod   134  in  t h e   d i r e c t i o n  

o p p o s i t e   t h e   a r r o w   D  in  FIG.  1  f o r c e s   t h e   b r a k e   s h o e s  

122  a g a i n s t   t h e   w h e e l s e t s   12,  14  to  move  t h e   u n i t s   35,  37 

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

35,  37  in  o p p o s i t e   d i r e c t i o n s   a r e   n o t   i n h i b i t e d   by  t h e  

c o n n e c t i n g   d e v i c e   7 8 .  

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

78  i s   e n h a n c e d   by  p l a c i n g   t h e   d e v i c e   78  w i t h i n   t h e  -  

p r o t e c t i v e   e n v i r o n m e n t   p r o v i d e d   by  t h e   b o l s t e r   c e n t e r  

c a v i t y   70.  F u r t h e r ,   by  l o c a t i n g   t h e   s p h e r i c a l   b e a r i n g  

s e t s   98  of  t h e   l i n k a g e   b a r   92  b e t w e e n   t h e   u p p e r   and  l o w e r  

p r o n g s   82,  84  of  e a c h   b r a c k e t   end  80,  t h e   b e a r i n g   s e t s   78  

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

c a r   t r a v e l .  

L i k e w i s e ,   t h e   c o n n e c t i n g   d e v i c e   78  may  be  r e a d i l y  

a s s e m b l e d   or  d i s a s s e m b l e d   to  a l l o w   p e r i o d i c   m a i n t e n a n c e .  

H o w e v e r ,   b e c a u s e   t h e   c o n n e c t i n g   d e v i c e   78  a l l o w s   e a c h  

w h e e l s e t - s t e e r i n g   arm  u n i t   35,  37  to   move  in  a  n u m b e r   o f  

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

c o n n e c t i n g   d e v i c e   78  i s   n o t   u n d u l y   s u b j e c t   to  t h e   d y n a m i c  

f o r c e s c a u s i n g   t h o s e   m o v e m e n t s .   T h u s ,   t h e   c o n n e c t i n g   d e v i c e  

78  may  r e m a i n   r e a s o n a b l y   m a i n t e n a n c e   f r e e .  

A  f u r t h e r   a d v a n t a g e   p r o v i d e d   by  t h e   c o n n e c t i n g  

d e v i c e   78  i s   t h a t   i t   i s   r e a s o n a b l y   f a i l   s a f e   f r o m   d i s a s s e m b l y .  

For   s u c h   d i s a s s e m b l y   to   o c c u r ,   one  of  t h e   p i n s   112  m u s t  

become   d i s a s s o c i a t e d   f rom  t h e   l i n k a g e   b a r   92.  D o w n w a r d  

m o v e m e n t   of  e a c h   p i n   112  i s   l i m i t e d   by  t h e   p i n   h e a d   1 1 4 .  

Upward   m o v e m e n t   of  t h e   p i n   112  can  o n l y   o c c u r   upon   f a i l u r e  

of  t h e   c o t t e r   p i n   118  and  a p p l i c a t i o n   of  a  s u f f i c i e n t   f o r c e  

o v e r   an  o p p o s i t e   g r a v i t a t i o n a l   f o r c e   to   c a u s e   a  l o w e r  

end  of  t h e   p i n   112  to  move  a b o v e   t h e   l i n k a g e   b a r   9 2 .  

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

i n d e e d .  

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



by  t h o s e   v e r s e d   in  t h e   a r t ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t  

we  w i s h   to  embody  w i t h i n   t h e   s c o p e   of  t h e   p a t e n t   w a r r a n t e d  

h e r e o n   a l l   s u c h   m o d i f i c a t i o n s   as  r e a s o n a b l y   and  p r o p e r l y  

come  w i t h i n   t h e   s c o p e   of  our   c o n t r i b u t i o n   to  t he   a r t .  



1.  A  r a i l r o a d   c a r   b o g i e   (10)  i n c l u d i n g ,   a  p a i r   o f  

s p a c e d   s i d e   f r a m e s   ( 5 0 , 5 2 ) ,   a  b o l s t e r   (58)  p o s i t i o n e d  

t r a n s v e r s e l y   b e t w e e n   s a i d   s i d e   f r a m e s   ( 5 0 , 5 2 )   and  h a v i n g  
e n d s   s u p p o r t e d   r e s i l i e n t l y   in  w i n d o w s   (54)  f o r m e d   in  e a c h  

s a i d   s i d e   f r a m e   ( 5 0 , 5 2 ) ,   s p a c e d   f r o n t   and  r e a r   w h e e l s e t s  

( 1 2 , 1 4 )   c o n n e c t e d   to   s a i d   s i d e   f r a m e s   ( 5 0 , 5 2 )   t h r o u g h   a  

f r o n t   and  r e a r   s t e e r i n g   arm  ( 2 8 , 3 0 )   r e s p e c t i v e l y   c o n n e c t e d  

w i t h   e a c h   w h e e l s e t   ( 1 2 , 1 4 )   to   f o rm  f r o n t   and  r e a r   w h e e l s e t -  

s t e e r i n g   arm  u n i t s   ( 3 5 , 3 7 ) ,   s a i d   u n i t s   b e i n g   d i s p o s e d   o n  

o p p o s i t e   s i d e s   of  s a i d   b o l s t e r   ( 5 8 ) ,   means   (40)  i n t e r p o s e d  

b e t w e e n   s a i d   s i d e   f r a m e s   ( 5 0 , 5 2 )   and  s a i d   s t e e r i n g   a r m s  

( 2 8 , 3 0 )   to   a l l o w   s a i d   u n i t s   ( 3 5 , 3 7 )   to   move  r e l a t i v e   t o  

s a i d   f r a m e s   ( 5 0 , 5 2 )   s e l e c t i v e l y   in  m u l t i - d i r e c t i o n s   as  a  

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

( 1 0 ) ,   and  c o n n e c t i n g   means   (78)  j o i n i n g   s a i d   u n i t s   ( 3 5 , 3 7 ) ,  

s a i d   c o n n e c t i n g   means   (78)  a l l o w i n g   s a i d   w h e e l s e t - s t e e r i n g  

arm  u n i t s   to   p i t c h   and  r o l l   i n d e p e n d e n t l y   of  one  a n o t h e r  

and  i n h i b i t i n g   y a w i n g   m o v e m e n t s   of  s a i d   u n i t s   ( 3 5 , 3 7 )   w h i c h  

a r e   in  t h e   same  r o t a t i o n a l   d i r e c t i o n   and  h o r i z o n t a l   l a t e r a l  

m o v e m e n t s   of  s a i d   u n i t s   ( 3 5 , 3 7 )   w h i c h   a r e   in  o p p o s i t e  

d i r e c t i o n s .  

2.  A  r a i l r o a d   c a r   b o g i e   (10)  as  c l a i m e d   in  c l a i m   1 

w h e r e i n   s a i d   s t e e r i n g   arms  ( 2 8 , 3 0 )   a r e   U - s h a p e d .  

3.  A  r a i l r o a d   c a r   b o g i e   (10)  as  c l a i m e d   in  c l a i m   1 

or  2  w h e r e i n   s i d e   p o r t i o n s   (34)  of  s a i d   s t e e r i n g   a r m s  

( 2 8 , 3 0 )   c a r r y   b e a r i n g s   ( 1 8 , 2 2 )   in  w h i c h   a x l e   e n d s   (16)  o f  

s a i d   w h e e l s e t s   (12,   14)  are  j o u r n a l l e d .  

4.  A  r a i l r o a d ' c a r   b o g i e   (10)  as  c l a i m e d   in  c l a i m   3 

w h e r e i n   e a c h   s a i d   s i d e   f r a m e   ( 5 0 , 5 2 )   has   a  p e d e s t a l   j a w  

( 4 6 , 4 8 )   f o r m e d   a t   e a c h   end  t h e r e o f   and  t h e   s i d e   p o r t i o n s  

(34)  of  s a i d   s t e e r i n g   a rms  ( 2 8 , 3 0 )   a r e   d i s p o s e d   in  s a i d  

j a w s   ( 4 6 , 4 8 ) .  

5.  A  r a i l r o a d   c a r   b o g i e   (10)  as  c l a i m e d   in  any  o f  

c l a i m s   1  to   4  w h e r e i n   t h e   m e a n s   i n t e r p o s e d   b e t w e e n   s a i d  

s i d e   f r a m e s   ( 5 0 , 5 2 )   and  s a i d   s t e e r i n g   arms  ( 2 8 , 3 0 )   a r e  



e l a s t o m e r i c   d e v i c e s   ( 4 0 ) .  

6.  A  r a i l r o a d   c a r   b o g i e ( 1 0 )   as  c l a i m e d   in  any  of  c l a i m s  

1  to  5  w h e r e i n   s a i d   c o n n e c t i n g   means   (78)  i n c l u d e s   a  b r a c k e t  

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

arm  ( 2 8 , 3 0 )   and  p r o j e c t i n g   t o w a r d s   s a i d   b o l s t e r   ( 5 8 ) ,  

l i n k a g e   means   (92)  p r o x i m a t e l y   a l i g n e d   w i t h   a  l a t e r a l  

a x i s   (La)  of  s a i d   b o g i e   ( 1 0 ) ,   and  a  m u l t i - d i r e c t i o n a l  

r o t a t i o n   d e v i c e   (98)  c a r r i e d   one  e a c h   a t   ends   o '   s a i d  

l i n k a g e   means   (92)  and  o p e r a t i v e l y   c o n n e c t e d   to  s a i d  

s t e e r i n g   arm  b r a c k e t s   (76)  r e s p e c t i v e l y .  

7.  A  r a i l r o a d   c a r   b o g i e   (10)  as  c l a i m e d   in  c l a i m   6 

w h e r e i n   s a i d   b r a c k e t s   (76)  p r o j e c t   i n t o   a  c l e a r   p a s s a g e   ( 7 0 )  

f o r m e d   in  s a i d   b o l s t e r   ( 5 8 ) .  

8.  A  r a i l r o a d   c a r   b o g i e   (10)  as  c l a i m e d   in  c l a i m   6  o r  

7  i n c l u d i n g   an  u p p e r   and  l o w e r   pronog  ( 8 2 , 8 4 )   c o m p r i s i n g  

a  p r o n g   s e t   f o r m e d   at   an  end  of  e a c h   s a i d   b r a c k e t ( 7 6 ) ,  

s a i d   p r o n g   s e t s   ( 8 2 , 8 4 )   h a v i n g   v e r t i c a l l y   a l i g n e d   a p e r t u r e s  

(86,88)  formed  t h e r e i n ,   Sald  a p e r t u r e s   (86,88)  in  each  said  set  (82 ,84)  

b e i n g   s u b s t a n t i a l l y   l a t e r a l l y   a l i g n e d   upon  s a i d   w h e e l s e t -  

s t e e r i n g   arm  u n i t s   ( 3 5 , 3 7 )   b e i n g   in  a  s q u a r e d   r e l a t i o n s h i p  

w i t h   s a i d   s i d e   f r a m e s   ( 5 0 , 5 2 ) ,   s a i d   l i n k a g e   means   c o m p r i s -  

ing  an  e l o n g a t e d   l i n k a g e   b a r   (92)  w i t h   e n d s   d i s p o s e d  

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

p r o n g   s e t s   ( 8 2 , 8 4 ) ,   b e a r i n g   means   (98)  h a v i n g   e l e m e n t s  

(100 ,   102)  to  a l l o w   r o t a t i o n a l   m o v e m e n t s   t h e r e b e t w e e n ,   o n e  

e a c h   of  s a i d   b e a r i n g   means   (98)  d i s p o s e d   in  an  a p e r t u r e  

( 9 4 , 9 6 )   f o r m e d   in  an  end  of  s a i d   l i n k a g e   b a r   ( 9 2 ) ,   a n d  

p i n   means   ( 1 1 2 , 1 1 4 , 1 1 8 )   d i s p o s e d   one  e a c h   in  s a i d   p r o n g  
s e t   a p e r t u r e s   ( 8 6 , 8 8 )   and  t h r o u g h   s a i d   b e a r i n g   means   ( 9 8 ) .  

9.  A  r a i l r o a d   c a r   b o g i e   (10)  as  c l a i m e d   in  c l a i m   8 

i n c l u d i n g   b u s h i n g   means   (90)  d i s p o s e d   in  e a c h   of  s a i d  

p r o n g   s e t   a p e r t u r e s   ( 8 6 , 8 8 ) ,   and  w h e r e i n   s a i d   b e a r i n g  

means   (98)  c o m p r i s e s   s p h e r i c a l   b e a r i n g   s e t s   (98)  d i s p o s e d  

one  e a c h   in  s a i d   l i n k a g e   ba r   a p e r t u r e s ,   e a c h   s a i d   b e a r i n g  

s e t   i n c l u d i n g   an  o u t e r   e l e m e n t   (102)  h a v i n g   a  c o n c a v e  



s p e r i c a l - s h a p e d   i n n e r   w a l l   (106)  m a t i n g   in  a  c o m p l e m e n t a r y  

m a n n e r   w i t h   a  c o n v e x   s p h e r i c a l - s h a p e d   o u t e r   w a l l   (108)  o f  

an  i n n e r   e l e m e n t   (100)  o f  s a i d   b e a r i n g   s e t   ( 9 8 ) ,   a n d  

w h e r e i n   s a i d   p i n   m e a n s   ( 1 1 2 , 1 1 4 , 1 1 8 )   c o m p r i s e s   p i n s ( 1 1 2 )  

d i s p o s e d   one  e a c h   in  s a i d   b u s h i n q   m e a n s   (90)  c a r r i e d   by  s a i d  

u p p e r   and  l o w e r   p r o n g   in  e a c h   s a i d   b r a c k e t   (76)  a n d  

t h r o u g h   a  c i r c u l a r   p a s s a g e   (110)  f o r m e d   in  e a c h   s a i d  

s p h e r i c a l   b e a r i n g   i n n e r   e l e m e n t   ( 1 0 0 ) ,   e a c h   s a i d   p i n   ( 1 1 2 )  

h a v i n g   an  e n l a r g e d   head   (114)  to   l i m i t   d o w n w a r d   m o v e m e n t  

of  s u c h   by  e n g a g e m e n t   w i t h   s a i d   u p p e r   p r o n g   (82)  r e s p e c t i v e l y  

and  a  l o w e r   d e t a c h a b l e   r e t a i n i n g   d e v i c e   (118)  to   a l l o w  

s e l e c t i v e   u p w a r d   m o v e m e n t   of  s a i d   p i n   (112)  and  p r o v i d e  

r e a d y   d i s a s s e m b l y   of  s a i d   c o n n e c t i n g   m e a n s   ( 7 8 ) .  

10.  A  r a i l r o a d   c a r   b o g i e   (10)  as  c l a i m e d   in  any  o f  

t h e   p r e c e d i n g   c l a i m s   i n c l u d i n g   a  b r a k i n g   m e a n s   ( 7 2 , 7 4 )  

c a r r i a b l e   by  s a i d   b o g i e   (10)  i n d e p e n d e n t   of  s a i d   b o g i e  

s t e e r i n g   a r m s ( 2 8 , 3 0 ) ,   s a i d   b r a k i n g   m e a n s   ( 7 2 , 7 4 )   i n c l u d i n g ;  

a  f r o n t   b r a k e   beam  (120)  h a v i n g   b r a k e   s h o e s   (122)  c a r r i e d  

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

w h e e l s e t   ( 1 2 ) ,   a  r e a r   b r a k e   beam  (120)  h a v i n g   b r a k e   s h o e s  

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

s a i d   r e a r   w h e e l s e t   ( 1 4 ) ,   a  f r o n t   and  r e a r   e l o n g a t e d   b r a k e  

l e v e r   (126)  e a c h   h a v i n g   a  l o w e r   end  (124)  p i v o t a l l y  

c o n n e c t e d   to   s a i d   f r o n t   and  r e a r   b r a k e   beams   ( 1 2 0 )  

r e s p e c t i v e l y ,   an  e l o n g a t e d   t i e   rod   (128)  d i s p o s e d   b e t w e e n  

s a i d   b r a k e   l e v e r s   (126)  and  p i v o t a l l y   j o i n e d   w i t h   a  

m i d d l e   p o r t i o n   (130)  of   e a c h   s a i d   l e v e r   ( 1 2 6 ) ,   and  a n  

u p p e r   end  (132)  of  s a i d   f r o n t   b r a k e   l e v e r   ( 1 2 6 )  

p r e p a r e d   f o r   o p e r a t i v e   c o n n e c t i o n   to   a  p o w e r   d e v i c e   a n d  

an  u p p e r   end  (132)  of  s a i d   r e a r   b r a k e   l e v e r   (126)  p r e p a r e d  

f o r   a t t a c h m e n t   i n d e p e n d e n t   of  s a i d   b o g i e   ( 1 0 ) ,   w h e r e u p o n  

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

(122)  to   e n g a g e   s a i d   w h e e l s e t s   ( 1 2 , 1 4 )   and  c a u s e   s a i d  

w h e e l s e t s   ( 1 2 , 1 4 )   to   move  l o n g i t u d i n a l l y   a p a r t ,   s a i d  

m o v e m e n t   b e i n g   u n i n h i b i t e d   by  s a i d   c o n n e c t i n g   means   ( 7 8 ) .  
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