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@  Self-unloading  train  for  bulk  commodities. 

@  A  unit  train  consists  of  a  plurality  of  hopper  cars  (11,12,13) 
and  a  multi-purpose  trailer  car  (15).  The  hopper  cars  (11,12,13) 
have  one  or  more  hoppers  (21)  each  having  a  bottom  discharge 
opening  (31)  and  a  controllable  gate  (32).  An  endless  belt 
conveyor  (40)  traverses  the  length  of  the  train  including  a  portion 
of  the  trailer  car  (15),  and  underlies  the  hopper  discharge  gates 
(32)  so  that  the  hoppers  (21)  may  be  emptied  sequentially  onto 
the  train  conveyor  (40)  to  unload  the  entire  train.  The  trailer  car 
(15)  includes  a  lift  portion  (45)  of the  train  conveyor  (40)  to  elevate 
the  material  for  discharge  onto  a  transfer  conveyor  (50)  carried  on 
the  trailer  car  (15).  The  elongated  transfer  conveyor  (50)  is 
pivotally  mounted  (51)  at  the  receiving  end  to  be  swung  laterally 
to  discharge  the  material  received  from  the  train  conveyor  (40)  at 
some  selected  point  alongside  the  track.  The  trailer  car  (15)  may 
include  the  power  system  and  control  system  for  operating  the 
conveyors  (40,  50)  and  the  hopper  gates  (32).  The  train  is  self- 
unloading  by  depositing  the  train  load  in  a  windrow  alongside  the 
track  while  the  train  is  moving  slowly.  For  unloading  the  train  in  a 
stationary  position,  the  transfer  conveyor  (50)  may  deposit  the 
material  onto  a  portable  stacking  conveyor  (60)  which  may  then 
deposit  the  entire  train  load  in  one  or  more  stockpiles  which  may 
be  thirty  feet  (9  meters)  high  and  located  some  distance  from  the 
track. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  t r a i n   f o r   t h e   t r a n s p o r t a -  

t i o n   of  b u l k   c o m m o d i t i e s ,   w h i c h   t r a i n   has  o n - b o a r d   f a c i l i t i e s  

f o r   t h e   u n l o a d i n g   of  t h e   b u l k   c o m m o d i t i e s ;   and  to  a  m e t h o d  

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

such   c o m m o d i t i e s   f rom  t h e   r a i l   t r a n s p o r t .  

R a i l   t r a n s p o r t a t i o n   is  g e n e r a l l y   r e c o g n i z e d   as  b e i n g  

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

such   as  a g g r e g a t e s .   L a r g e   q u a n t i t i e s   of  such   c o m m o d i t i e s   c a n  

be  moved  by  a  s m a l l   c rew  at   low  c o s t .   H o w e v e r ,   r a i l   t r a n s -  

p o r t a t i o n   f r e q u e n t l y   l o s e s   o u t   in  c o m p e t i t i v e   s i t u a t i o n s  

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

ing  t h e   c o m m o d i t y   to  t h e   u l t i m a t e   d e s t i n a t i o n .  

Even  t h o u g h   l a r g e   q u a n t i t i e s   of  b u l k   m a t e r i a l   can  b e  

t r a n s p o r t e d   at  low  c o s t   f rom  one  t e r m i n a l   to  a n o t h e r ,   t h e  

b u r d e n   is  p l a c e d   on  t h e   u n l o a d i n g   f a c i l i t y   to  m a i n t a i n   t h e  

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

of  t h e   c o m m o d i t y .   If   t h e   u n l o a d i n g   is  s l o w ,   and  t h e   t r a i n  

is  t h e r e f o r e   d e l a y e d   f o r   a  s u b s t a n t i a l   p e r i o d   of  t i m e   f o r   t h e  

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

c o s t   p e r   ton   h a n d l e d   f o r   t h e   use   of  t h e   r a i l r o a d   e q u i p m e n t .  

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

a  2 4 - h o u r   o p e r a t i o n   w h i l e   many  of  t h e   i n d u s t r i e s   i t   s e r v e s  

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

good  s p e e d   f rom  o r i g i n   to  d e s t i n a t i o n ,   o n l y   to  be  d e l a y e d  

s e v e r a l   h o u r s   w a i t i n g   to  be  u n l o a d e d .   Each  h o u r   of  d e l a y  

adds   to  t h e   t r a n s p o r t a t i o n   c o s t   as  much  as  an  a d d i t i o n a l  

25  to  50  m i l e s   ( 4 0 . 2   to  8 0 . 4   km)  of  h a u l .  

As  an  e x a m p l e   of  t h e   e f f i c i e n c y   of  r a i l   t r a n s p o r t  

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



1600  n e t   t o n s   ( 1 4 5 1 . 5   M . T . )  a t   55  m i l e s   p e r   h o u r   ( 8 8 . 5   km.  

p e r   h o u r )   w o u l d   be  p r o d u c i n g   32  t i m e s   as  many  t o n - m i l e s   p e r  

h o u r   ( M . T .  -   km.  pe r   h o u r )   as  a  dump  t r u c k   d r i v e r   h a u l i n g  

25  t o n s   ( 2 2 . 7   M . T . )   a t   55  m i l e s   pe r   h o u r   ( 8 8 . 5   km.  pe r   h o u r ) .  

A n o t h e r   p r o b l e m   e f f e c t i n g   t h e   e f f i c i e n c y   of  r a i l  

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

m e t h o d s ,   t h e   q u i c k   u n l o a d i n g   of  a  c o m m o d i t y   t r a i n   r e q u i r e s  

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

of  t h e   t i m e .   Such  h i g h   c a p a c i t y   e q u i p m e n t   and  f a c i l i t i e s  

a r e   e x p e n s i v e ,   and  add  s i g n i f i c a n t l y   to  t h e   i n v e s t m e n t   c o s t  

p e r   t on   h a n d l e d .  

The  f o l l o w i n g   a r e   some  of  t h e   m e t h o d s   w h i c h   a r e   c u r -  

r e n t l y   u s e d   f o r   t h e   u n l o a d i n g   of  b u l k   m a t e r i a l s   f rom  t r a i n s .  

B o t t o m   d u m p i n g   h o p p e r   c a r s   a r e   e q u i p p e d   w i t h   a u t o -  

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

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

c o n v e y o r .   E i t h e r   a  p i t   or  an  e l e v a t e d   t r e s t l e   is  r e q u i r e d  

f o r   t h i s   m e t h o d ,   so  t h a t  t h i s   m e t h o d   is  r u l e d   ou t   at   m a n y  

l o c a t i o n s .   O b v i o u s l y   t h e   p r o v i d i n g   of  a  p i t   or  t r e s t l e  

f a c i l i t y   w i t h  a s s o c i a t e d   c o n v e y o r   s y s t e m s   is  e x p e n s i v e .  

A n o t h e r   m e t h o d   i n v o l v e s   t h e   use   of  r o t a r y   c a r   d u m p e r s ;  

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

g e n e r a t i n g   p l a n t s .   A g a i n ,   t h e   e q u i p m e n t   f o r   u n l o a d i n g   t h e  

c a r s   is  h i g h l y   s p e c i a l i z e d   and  e x p e n s i v e .  

S i d e   d u m p i n g   c a r s   have   been   u s e d   f o r   many  y e a r s ,   b u t  

c a n n o t   be  dumped  on  l e v e l   g r o u n d .   They  r e q u i r e   e l e v a t e d  

t r a c k   on  a  b u i l t   up  e m b a n k m e n t   f o r   e x a m p l e ,   so  t h a t   t h e  

dumped   m a t e r i a l   w i l l   f l o w   o v e r   t h e   s i d e   of  t h e   e m b a n k m e n t  

and  no t   f l o w   back   o v e r   t h e   t r a c k .  

F i n a l l y ,   b a c k h o e s   or  o t h e r   u n l o a d i n g   e q u i p m e n t   a r e  

u s e d   to  u n l o a d   s t a n d a r d   g o n d o l a   c a r s .   T h e s e   m e t h o d s   a r e  

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



To  t a k e   maximum  a d v a n t a g e   of  t h e   e f f i c i e n c i e s   of  r a i l  

t r a n s p o r t a t i o n ,   a  s p e c i a l   t y p e   of  t r a i n   is  n e e d e d   to  d e l i v e r  

b u l k   c o m o d i t i e s   on  any  t r a c k ,   at  any  t i m e   of  t h e   day  o r  

n i g h t ,   w i t h   no  l a b o r   r e q u i r e d   o t h e r   t h a n   t h e   t r a i n   c r e w .  

Such  a  t r a i n   would   make  o p t i m u m   use  of  l a b o r   w h i l e   p r o v i d i n g  

i n c e n t i v e   wages   f o r   t h e   c r e w ,   and  t h e r e b y   r e d u c e   o v e r a l l  

l a b o r   c o s t s .  

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

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

b u l k   m a t e r i a l s   may  be  a  " u n i t   t r a i n "   c o n s i s t i n g   of  a  p l u r -  

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

p u l l e d   by  a  c o n v e n t i o n a l   l o c o m o t i v e .  

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

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

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

e n t i r e   l e n g t h   of  t h e   t r a i n .   The  t r a i l e r   c a r   i n c l u d e s   a 

t r a n s f e r   c o n v e y o r   w h i c h   r e c e i v e s   t h e   m a t e r i a l   f rom  t h e   t r a i n  

c o n v e y o r ,   and  is  m o v a b l e   on  t h e   t r a i l e r   c a r   to  t r a n s f e r   t h e  

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

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

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

s i d e   t h e   t r a c k   by  t h e   t r a n s f e r   c o n v e y o r .   A l t e r n a t i v e l y ,   t h e  

u n i t   t r a i n   may  be  u n l o a d e d   w h i l e   s t a t i o n a r y ,   w i t h   t h e   t r a n s -  

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

in  p i l e s   t h i r t y   f e e t   (9  m e t e r s )   h i g h   at  l e a s t   f o r t y   f e e t   ( 1 2  

m e t e r s )   away  f rom  t h e   t r a c k   f o r   e x a m p l e .  

An  o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   i m p r o v e d  

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

of  b u l k   m a t e r i a l s .  

A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   s u c h  

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



a c c o m p l i s h e d   by  t h e   t r a i n   c rew  at  any  t i m e   of  t h e   day  o r  

n i g h t ,   t h e r e b y   e l i m i n a t i n g   i d l e   t i m e   of  t h e   t r a i n   e q u i p m e n t  

w h i l e   w a i t i n g   f o r   t h e   o p e n i n g   of  an  u n l o a d i n g   f a c i l i t y   o r  

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

ment   or  v e h i c l e s .  

A  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e  

such   e q u i p m e n t   and  m e t h o d s   w h e r e i n   t h e   u n l o a d i n g   does   n o t  

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

or  e q u i p m e n t .  

S t i l l   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e  

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

t r a i n   may  be  a c c o m p l i s h e d   e f f i c i e n t l y   in  a  v e r y   s h o r t  

t i m e .  

A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   s u c h  

e q u i p m e n t   and  m e t h o d s   to  m i n i m i z e   t h e   e x p e n s e   of  u n l o a d i n g  

b u l k   m a t e r i a l   f rom  a  t r a n s p o r t   t r a i n .  

A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   s u c h  

e q u i p m e n t   and  m e t h o d s   w h e r e i n   t h e   e q u i p m e n t   i n c l u d e s   s e l f -  

u n l o a d i n g   a p p a r a t u s .  

A  s t i l l   f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  t o  

p r o v i d e   s u c h   e q u i p m e n t   and  m e t h o d s   w h e r e i n   t h e   e q u i p m e n t  

is  a  u n i t   t r a i n   h a v i n g   a  t r a i n   l e n g t h   c o n v e y o r .  

S t i l l   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e  

s u c h   e q u i p m e n t   and  m e t h o d s   w h i c h   t a k e   a d v a n t a g e   of  t h e  

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

f o r   a  s p e c i a l i z e d   u n l o a d i n g   f a c i l i t y .  

One  or  more  of  these   o b j e c t s   may  be  accompl i shed   by  an  embod i -  

ment  of  the  i n v e n t i o n   which  is  a  s e l f - u n l o a d i n g   t r a i n   which  i n c l u d e s   a  

p l u r a l i t y   of  hopper  cars   and  a  t r a i l e r   car   coupled  t o g e t h e r   to  be  p u l l e d  

by  a  l o c o m o t i v e .   Each  hopper  car  i n c l u d e s   one  or  more  hoppers   having  b o t t o m  
d i s c h a r g e   o p e n i n g s   f o r   g r a v i t y   u n l o a d i n g   and  s e l e c t i v e l y  

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

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



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

t h e r e f r o m ,   and  e x t e n d i n g   t h e   l e n g t h   of  t h e   h o p p e r   c a r s .   An 

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

f o r   r e c e i v i n g   m a t e r i a l   f rom  t h e   t r a i n   c o n v e y o r   and  is  m o v -  

a b l e   to  t r a n s f e r   t h e   m a t e r i a l   f rom  t h e   t r a i n   c o n v e y o r   to  a 

s e l e c t e d   p o i n t   r e l a t i v e  t o   t h e   t r a i n .   S u i t a b l e   c o n t r o l s   may 
allow  o p e r a t i o n   of  t h e   h o p p e r   g a t e s   s e q u e n t i a l l y   to  d i s c h a r g e  

t he   s e v e r a l   t r a i n   h o p p e r s   o n t o   t h e   b e l t   one  at  a  t i m e .  

The  i n v e n t i o n   a l so   p r o v i d e s   a  method  for  t r a n s p o r t i n g   b u l k  

m a t e r i a l s   and  un load ing   the  same  which  i n c l u d e s   at  l e a s t   some  o f  

t h e   f o l l o w i n g   s t e p s .   The  b u l k   m a t e r i a l s   a r e  

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

each   h a v i n g   one  or  more  h o p p e r s ,   and  a  t r a i l e r   c a r .   An  e n d -  

l e s s   b e l t   t r a i n   c o n v e y o r   is  c a r r i e d   on  t h e   c a r s   t r a v e r s i n g  

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

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

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

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

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

to  Swing  from  one  s ide  to  the  o t h e r .   The  m a t e r i a l   i s   d i s  -  

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

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

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

P r e f e r a b l y   e a c h   g a t e   has   a  l o n g   d i m e n s i o n   p a r a l l e l  
to  t h e   t r a i n   c o n v e y o r   of  a t   l e a s t   80%  of  t h e   l o n g i t u d i n a l  

t o p   d i m e n s i o n   of  t h e   a s s o c i a t e d   h o p p e r .  

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

t i o n ,   as  w e l l   as  a d d i t i o n a l   o b j e c t s   t h e r e o f ,   w i l l   b e  

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

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



F i g .   1  is  a  d i a g r a m m a t i c   p e r s p e c t i v e   v iew  of  a 

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

h o p p e r   c a r s   and  a  t r a i l e r   c a r ;  

F i g .   2  is  a  d i a g r a m m a t i c   c r o s s - s e c t i o n a l   v iew  o f  

a  t y p i c a l   h o p p e r   c a r ;  

F i g .   3  is  a  d i a g r a m m a t i c   s i d e   e l e v a t i o n   v iew  o f  

t h e   t r a i l e r   c a r   i l l u s t r a t e d   in  F i g .   1 ;  

F i g .   4  is  a  d i a g r a m m a t i c   end  v iew  of  t h e   t r a i l e r  

c a r   and  a s s o c i a t e d   t r a n s f e r   c o n v e y o r   i l l u s t r a t e d   in  F i g s .   1 

and  3,  w i t h   p o r t i o n s   of  t h e   t r a i l e r   c a r   s t r u c t u r e   o m i t t e d ,  

and  i l l u s t r a t i n g   one  u n l o a d i n g   m e t h o d ;   a n d  

F i g .   5  is  a  d i a g r a m m a t i c   s i d e   e l e v a t i o n   v iew  o f  

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

t r a n s f e r   c o n v e y o r   of  t h e   t r a i l e r   c a r ,   and  i l l u s t r a t i n g   a n -  

o t h e r   u n l o a d i n g   m e t h o d .  



F i g .   1  of  t h e   d r a w i n g   is  a  d i a g r a m m a t i c   p e r s p e c t i v e  

view  i l l u s t r a t i n g   t h e   r e a r   end  of  a  s e l f - u n l o a d i n g   t r a i n  

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

11,  12  and  13,  and  a  t r a i l e r   c a r   15  w h i c h ,   in  t h e   i l l u s t r a -  

t ed   e m b o d i m e n t ,   is  t h e   l a s t   or  r e a r m o s t   c a r   of  t h e   t r a i n .  

The  t r a i n ,   a c c o r d i n g   to  t h e   i n v e n t i o n ,   may  be  c o n -  

s t r u c t e d   as  a  " u n i t   t r a i n " ,   i n  t h e   s e n s e   t h a t   t h e   c a r s   o f  

t h e   t r a i n   a re   p e r m a n e n t l y   c o u p l e d   t o g e t h e r ,   and  w o u l d   n o t  

be  uncoupled  u n l e s s   i t   is  n e c e s s a r y   to  r e m o v e   one  of  t h e   c a r s  

to  a  s e r v i c e   f a c i l i t y .   A  s e l f - u n l o a d i n g   t r a i n   a c c o r d i n g  

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

of  a g g r e g a t e s .   By  way  of  e x a m p l e ,   a  t r a i n   a c c o r d i n g   t o  

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

a  n e t   c a p a c i t y   of  e i g h t y   t o n s   ( 7 2 . 6   M.-T.)  of  a g g r e g a t e ,   and  a n  

a s s o c i a t e d   t r a i l e r   c a r .   Such  t r a i n ,   t h e n ,   w o u l d   have   t h e  

c a p a c i t y   to  haul  e igh t   hundred  tons  (726  M.T.)  of  a g g r e g a t e ;   and  s u c h  

t r a i n   wou ld   be  p u l l e d   by  one  c o n v e n t i o n a l   l o c o m o t i v e .  

F u r t h e r   by  way  of  e x a m p l e ,   e ach   h o p p e r   c a r   may  i n -  

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

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

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

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

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

of  t h e   s e v e r a l   h o p p e r s .  

F i g .   2  is  a  d i a g r a m m a t i c   c r o s s - s e c t i o n a l   v iew  of  a 

t y p i c a l   h o p p e r   c a r   11,  t h e   s e c t i o n   b e i n g   t a k e n   t h r o u g h   o n e  

of  t he   h o p p e r s   21  of  t h e   h o p p e r   c a r .   As  s e e n   in  F i g .   2 ,  

t he   h o p p e r   c a r   11  is  of  c o n v e n t i o n a l   c o n s t r u c t i o n   i n c l u -  

d i n g   a  main  f r a m e   c o n s i s t i n g   of  a  c e n t e r   s i l l   22  and  s i d e  

beam  member s   2 3 , w h i c h   wou ld   be  s u p p o r t e d   on  t r u c k s   24  in  a 



c o n v e n t i o n a l   manner.  While  t h i s   p a r t i c u l a r   form  of  bas ic   r a i l   c a r  

s t r u c t u r e   is  i l l u s t r a t e d ,   i t   w i l l   be  u n d e r s t o o d   t h a t   the  hopper  car  may 

be  c o n s t r u c t e d   us ing   o t h e r   known  t e c h n i q u e s   where  the  c e n t e r   s i l l   i s  

e l i m i n a t e d .  

The  hopper  body  21  may  be  r e c t a n g u l a r   as  viewed  from  the  t o p ,  

i n c l u d i n g   p l a n a r   s ide   wa l l s   26  and  c o r r e s p o n d i n g   p l a n a r   end  wal ls   30 .  

As  seen  in  F igs .   2  and  3,  the  hopper  wal l s   are  i n c l i n e d   at  l e a s t   65°  and  

p r e f e r a b l y   at  l e a s t   70°  from  the  h o r i z o n t a l   to  a s su re   the  c o m p l e t e  

d i s c h a r g e   of  the  a g g r e g a t e   or  o the r   m a t e r i a l   from  the  hopper .   The  h o p p e r  

is  s u p p o r t e d   by  means  of  l o n g i t u d i n a l   channel   s t r i n g e r s   27  suppor t ed   a t  

the  o u t e r   ends  of  the  s ide   beams  23,  in  turn   s u p p o r t i n g   v e r t i c a l   pos t s   28 

which  bear   on  angle   b r a c k e t s   29  s u i t a b l y   secured   to  the  s ide   wal ls   26  o f  

the  h o p p e r .  

The  bottom  d i s c h a r g e   opening  31  of  the  hopper  then  is  qu i t e   wide  a n d  

q u i t e   long,   the   width  be ing   at  l e a s t   50%  of  the  d i s t a n c e   between  t h e  

hopper  car   wheels  as  i l l u s t r a t e d   in  Fig.  2,  and  the  l eng th   being  at  l e a s t  

80%  of  the  l o n g i t u d i n a l   top  d imension  of  the  hopper  as  i l l u s t r a t e d   i n  

Fig.   3.  The  d i s c h a r g e   opening  is  c l o sed   by  a  s u i t a b l e   clam  s h e l l   g a t e  
32  c o n s i s t i n g   of  a  p a i r   of  c o a c t i n g   members  which  are  movable  toward  and  

away  from  each  o the r   in  a  d i r e c t i o n   t r a n s v e r s e   to  the  l o n g i t u d i n a l   a x i s  

of  the  hopper  ca r .   The  hopper  21  is  suppor t ed   s u f f i c i e n t l y   high  r e l a t i v e  

to  the  hopper  car   frame  to  a l low  for   the  suppor t   of  the  end l e s s   b e l t  

conveyor   40  as  w i l l   now  be  d e s c r i b e d .   The  conveyor  b e l t   has  a  w i d t h  

s u b s t a n t i a l l y   g r e a t e r   than  t h a t   of  the  hopper  d i s c h a r g e   openings  31  a b o u t  

33%  g r e a t e r   for   example,  as  i l l u s t r a t e d   in  Fig.   2.  The  supply  b e l t   41 ,  

which  is  the  upper  run  of  the  e n d l e s s   b e l t   conveyor  40  is  suppor t ed   i n  

the  form  of  a  t rough   by  t r o u g h i n g   i d l e r s   42,  which  may  be  c a t e n a r y  

t r o u g h i n g   r o l l e r s .   This  t rough   of  course   c o n f r o n t s   the  d i s c h a r g e   o p e n i n g s  

31  of  the  s e v e r a l   hoppe r s .   The  r e t u r n   b e l t   43,  which  is  the  r e t u r n  

p o r t i o n   of  the  end l e s s   b e l t   conveyor  40,  is  s u p p o r t e d   immedia te ly   u n d e r  

the  supply   b e l t   in  a  p l a t   c o n d i t i o n   by  r e t u r n   i d l e r s   44.  As  seen  in  F i g .  

2,  the  r e t u r n   i d l e r s   are  s p l i t   i d l e r s   mounted  on  e i t h e r   s ide   of  the  c a r  

c e n t e r   s i l l   22  to  suppor t   the  r e t u r n   run  43  as  c l o se   as  p o s s i b l e   to  t h e  

upper   s u r f a c e   of  the  c e n t e r   s i l l .   The  t r o u g h i n g   i d l e r s   42  are  n e c e s s a r i l y  

s u p p o r t e d   in  c a t e n a r y   f a s h i o n   to  enable   p o s i t i o n i n g   of  the  supply  run  41 

as  c l o se   as  p o s s i b l e   to  the  c e n t e r   s i l l .   With  t h i s   b e l t   suppor t   a r r a n g e -  

ment,  the  e n t i r e   hopper  car   s t r u c t u r e   w i l l   have  the  lowest   p o s s i b l e   c e n t r e  

of  g r a v i t y .  



The  c lam  s h e l l   g a t e s   32  a re   p r e f e r a b l y   o p e r a t e d  

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

such   as  h y d r a u l i c   c y l i n d e r s   ( n o t   s h o w n )   w h i c h   may  be  o p e r a t -  

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

d e s c r i b e d   s u b s e q u e n t l y .  

As  m e n t i o n e d ,   t h e   t r a i n   c o n v e y o r   40  t r a v e r s e s   t h e  

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

and  a  p o r t i o n   of  t h e   l e n g t h   of  t h e   t r a i l e r   c a r   15  as  b e s t  

s een   in  F i g .   3.  The  a d j a c e n t   c a r s   of  t h e   u n i t   t r a i n   h a v e  

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

or  o v e r   t h e   c a r   c o u p l e r s .  

The  t r a i l e r   c a r   15  is  a  m u l t i - p u r p o s e   c a r   a n d ,   a s  

b e s t   s e e n   in  F i g .   3,  may  c o n s i s t   of  a  c o n v e n t i o n a l   f l a t -  

bed  c a r   c a r r y i n g  c e r t a i n   s t r u c t u r e s   to  be  d e s c r i b e d .   T h e  

p o r t i o n   of  t he   t r a i n   c o n v e y o r   40  w h i c h   is  c a r r i e d   on  t h e  

t r a i l e r   c a r ,   is  a  l i f t   p o r t i o n   45  w h i c h   e l e v a t e s   t h e   c o n -  

v e y e d   m a t e r i a l   f o r   d i s c h a r g e   o n t o   a  t r a n s v e r   c o n v e y o r   5 0 .  

Th i s   l i f t   p o r t i o n   45  is  s u p p o r t e d   by  a  s u i t a b l e   f r a m e   s t r u c -  

t u r e  4 6   of  t he   t r a i l e r   c a r .  

The  t r a n s f e r   c o n v e y o r   50  is  an  e l o n g a t e d   e n d l e s s  
b e l t   c o n v e y o r ,   hav ing  a   length   of  about  t h i r t y   f e e t ( 9   meters)   f o r  
e x a m p l e ,   wh ich   is  c a r r i e d   at   t h e   r e a r w a r d   end  of  t h e   t r a i l e r  
c a r   15.  The  f o r w a r d   end  of  t h e   t r a n s f e r   c o n v e y o r   is  m o u n -  
t ed   on  a  p o s t   51  u n d e r l y i n g   t h e   r e a r w a r d   end  of  t h e   t r a i n  
c o n v e y o r   40,  w i t h   t h e   t r a n s f e r   c o n v e y o r   b e i n g   s u p p o r t e d  
to  r o t a t e   r e l a t i v e   to  t h e   v e r t i c a l   a x i s   of  t h e   p o s t   51  t o  
p o s i t i o n   i t s   d i s c h a r g e   end  at  any  d e s i r e d   p o i n t .  
D u r i n g   t r a n s i t ,   t h e   t r a n s f e r   c o n v e y o r   is  c a r r i e d   as  i l l u s -  
t r a t e d   in  F i g .   3  in  l o n g i t u d i n a l   a l i g n m e n t   w i t h   t h e   t r a i l e r  
c a r .   The  t r a n s f e r   c o n v e y o r   is  a l s o   p i v o t a b l e ,   r e l a t i v e  



to  t h e   p o s t   51,  a b o u t   a  h o r i z o n t a l   t r a n s v e r s e   a x i s ,   so  t h a t  

t h e   r e a r w a r d   end  of  t h e   c o n v e y o r   may  be  e l e v a t e d   as  d e s i r e d ;  

and  t h i s   is  a c c o m p l i s h e d   by  means   of  a  h y d r a u l i c   l i f t  

c y l i n d e r   52.  The  t r a n s f e r   c o n v e y o r   is  p r e f e r a b l y   p r o v i d e d  

w i t h   h y d r a u l i c a l l y   p o w e r e d   means   ( n o t   shown)   f o r   r o t a t i n g   t h e  

c o n v e y o r   r e l a t i v e   to   t h e   a x i s   of  t h e   p o s t   51.   In  t h i s  

m a n n e r   t h e   d i s c h a r g e   end  of  t h e   t r a n s f e r   c o n v e y o r   can  b e  

p o s i t i o n e d   where  d e s i r e d ,   to  d i s c h a r g e   the  m a t e r i a l   from  the  t r a i n  

conveyor   40  i n to   o the r   t r a n s p o r t   v e h i c l e s ,   onto  ano ther   conveyor ,   o n t o  

p i l e s   a d j a c e n t   to  the  t r a c k   or  onto  the  t r a c k   behind  the  t r a i l e r   c a r .  

The  t r a i l e r   c a r   15  may  a l s o   c a r r y   power   g e n e r a t i n g  

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

t r a i n   c o n v e y o r   40  and  t h e   t r a n s f e r   c o n v e y o r   50  a r e   p r e f e r -  

a b l y   d r i v e   by  s u i t a b l e   e l e c t r i c   m o t o r s ;   and  t h e   power   f o r  

t h e s e   m o t o r s   may  be  g e n e r a t e d   by  a  s u i t a b l e   e l e c t r i c   g e n e r a -  

t o r   55  d r i v e n   by  a  s u i t a b l e   i n t e r n a l   c o m b u s t i o n   e n g i n e   56  

s u c h   as  a  d i e s e l   e n g i n e .   The  g e n e r a t o r   55  may  a l s o   p r o v i d e  

p o w e r   f o r   a u x i l i a r y   a p p a r a t u s   such   as  a  p o r t a b l e   s t a c k i n g  

c o n v e y o r   to  be  d e s c r i b e d .  

The  c lam  s h e l l   g a t e s   32  f o r   t h e   h o p p e r s   w i l l   be  q u i t e  

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

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

c y l i n d e r s .   The  f o u r   c y l i n d e r s   w o u l d   p r e f e r a b l y   be  c o n t r o l l e d  

s i m u l t a n e o u s l y   by  a  s i n g l e   h y d r a u l i c   v a l v e   w h i c h   may  be  a 
manual  va lve ,   or  may  be  a  s o l e n o i d   a c t u a t e d   valve  for   example.  High 

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

32  w o u l d   be  s u p p l i e d   f rom  t h e   t r a i l e r   c a r   15  w h i c h   w o u l d  

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

m e n t i o n e d   g e n e r a t o r   55.   The  c o n t r o l s   f o r   t h e   h o p p e r   g a t e s  

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

in  o r d e r   to  be  c o n v e n i e n t l y   a c t u a t e d   by  a  c rew  m e m b e r .   T h e  



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

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

t h e   s o l e n o i d   a c t u a t e d   v a l v e s .  

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

b e g i n n i n g   w i t h   t h e   h o p p e r   n e a r e s t   t h e   t r a i l e r   c a r .   I t   i s  

d e s i r a b l e   t h a t   t h e   h o p p e r   g a t e s   be  o p e r a t e d   u n d e r   t h e  

m a n u a l   and  v i s u a l   c o n t r o l   of  a  c rew  member   to  a s s u r e   t h a t  

one  h o p p e r   is  c o m p l e t e l y   empty   b e f o r e   t h e   g a t e s   of  t h e  

s u c c e e d i n g   h o p p e r   a re   o p e n e d .   Where  t h e   l o a d   is  b e i n g  

dumped  in  a  w i n d r o w ,   t h i s   o p e r a t o r   may  a l s o   a s s i s t   in  c o n -  

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

e n g i n e e r   to  a s s u r e   t h e   e f f i c i e n t   s t a c k i n g   of  t h e   w i n d r o w .  

The  t r a i l e r   c a r   15  may  a l s o   i n c l u d e   a  s u i t a b l e   c o n -  

t r o l   p a n e l   or  s t a t i o n   f o r   t h e   o p e r a t i o n   and  c o n t r o l   o f  

t h e   s e v e r a l   a b o v e   d e s c r i b e d   c o m p o n e n t s   i n c l u d i n g   t h e   g e n e r a -  
t o r   55,  t h e   g e n e r a t o r   d r i v i n g   e n g i n e   56,  t h e   m o t o r s   f o r   t h e  

t r a i n   c o n v e y o r   40  and  t h e   t r a n s f e r   c o n v e y o r   50,  t h e  

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

h e i g h t   of  t h e   t r a n s f e r   c o n v e y o r ,   and  p o s s i b l y   the  mechanism  f o r  



c o n t r o l l i n g   t h e   t e n s i o n   on  t h e   t r a i n   c o n v e y o r   4 0 .  

For  t h e   o p e r a t i o n   of  t h e   t r a i n   c o n v e y o r   40,   t h e  

t r a i n   mus t   be  on  a  s t r a i g h t   s e c t i o n   of  t r a c k ,   s i n c e   t h e  

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

D u r i n g   such   use   t h e   c o n v e y o r   mus t   be  a p p r o p r i a t e l y   t e n -  

s i o n e d ;   and  t h i s   may  be  a c c o m p l i s h e d   by  a  s u i t a b l e   h y d r a u l i -  

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

p o r t i o n   45  of  t h e   c o n v e y o r   c a r r i e d   on  t h e   t r a i l e r   c a r   1 5 .  

T h i s   b e l t   t e n s i o n i n g   s y s t e m   may  be  c o n v e n t i o n a l   and  n e e d  

no t   be  d e s c r i b e d   f u r t h e r   h e r e .   D u r i n g   t h e   t r a n s i t   of  t h e  

t r a i n ,   some  s l a c k   m u s t   be  i m p a r t e d   to  t h e   t r a i n   c o n v e y o r  
to  a l l o w   t h e   b e l t   to  f l e x   at  t h e   c o u p l i n g   p o i n t s   and  e n a b l e  

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

The  c o n t r o l   f o r   t h a t   b e l t   t e n s i o n i n g   s y s t e m   may  a l s o   p r e -  

f e r a b l y   be  i n c l u d e d   in  t h e   a b o v e   m e n t i o n e d   c o n t r o l   p a n e l  

c a r r i e d   on  t h e   t r a i l e r   c a r .  

F i g .   4  of  t h e   d r a w i n g   is  a  d i a g r a m m a t i c   end  v i e w  

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

t r a i l e r   c a r   b u t   i l l u s t r a t i n g   t h e   t r a n s f e r   c o n v e y e r   50  

in  p o s i t i o n   to  d e p o s i t   t h e   b u l k   m a t e r i a l   i n t o   a  w i n d r o w  

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

t e n   f e e t   (3  meters )   for   example  and  the  apex  must  be  s u f f i c i e n t l y   r e -  
moved  f rom  t h e   t r a c k   to  p r e v e n t   t h e   m a t e r i a l   f rom  r u n n i n g  

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

F i g .   1,  t h e   m a t e r i a l   may  be  d e p o s i t e d   in  t h e   w i n d r o w   w h i l e  

t h e   t r a i n   is  m o v i n g ;   and  t h e r e f o r e   t h e   s t r e t c h   of  s t r a i g h t  

t r a c k   mus t   be  s u f f i c i e n t l y   l ong   to  a l l o w   t h e   t r a i n   to  m o v e  

a  s u f f i c i e n t   d i s t a n c e   to  u n l o a d   t h e   e n t i r e   l o a d .   For  t h i s  

o p e r a t i o n ,   t h e   h o p p e r   g a t e s   m i g h t   be  o p e r a t e d   in  s e q u e n c e  

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

t r a i n .   I t   is  b e l i e v e d   t h a t   f o r   t h i s   o p e r a t i o n ,   t h e   t r a i n  

w o u l d   have   an  u n l o a d i n g   r a t e   of  1000  t o n s   p e r   h o u r   ( 9 0 7 . 2   M . T .  



per  hour)  so  t h a t   an  e n t i r e   800  ton  (726  M.T.)  t r a i n   load  can  be  d e p o s i t e d  

in  a  windrow  a l o n g s i d e   the  t r a c k   in  a p p r o x i m a t e l y  f o r t y - f i v e   m i n u t e s .  

F i g .  5   of  t h e  d r a w i n g   i l l u s t r a t e s   a n o t h e r   m e t h o d  

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

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

i n v o l v e s   t h e   use  of  a  p o r t a b l e   s t a c k i n g   c o n v e y o r   60  of  a 

t y p e   w h i c h   is  c o m m o n l y   in  u s e .   T h i s   c o n v e y o r   60  is  a n  

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

61  i n c l u d i n g   s u p p o r t   w h e e l s   62  i n t e r m e d i a t e   i t s   e n d s ,   a n d  

h a v i n g   a  r e c e i v i n g   box  63  at  i t s   r e c e i v i n g   e n d .   T h i s   c o n -  

v e y o r   may  be  p o w e r e d   by  a  s u i t a b l e   e l e c t r i c   m o t o r ;   and  may  
be  c o n n e c t e d   to  t h e   a b o v e  d e s c r i b e d   g e n e r a t i n g   s y s t e m   o f  

t h e   t r a i l e r   c a r   15.  C o n c e i v a b l y ,   such   p o r t a b l e   s t a c k i n g  

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

t he   i n v e n t i o n ;   bu t   more  p r a c t i c a l l y   i t   wou ld   be  t r a n s p o r t e d  

to  t h e   u n l o a d i n g   s i t e   by  t r u c k   f o r   e x a m p l e .   Such  p o r t a b l e  

s t a c k i n g   c o n v e y o r   may  be  p o s i t i o n e d   r e l a t i v e   to  t h e   t r a i l e r  

c a r   to  e n a b l e   t h e   s t a c k i n g   of  an  e n t i r e   t r a i n   l o a d   f o r  

e x a m p l e   i n t o   a  p i l e   t h i r t y   f e e t   (9  meters )   h i g h  a n d  f o r t y  f e e t  ( 1 2  

meters   away  from  the  t r a c k .   For  a  l a r g e r   t r a i n   load,  a d j a c e n t   p i l e s  

may  be  made  by  m o v i n g   t h e   p o r t a b l e   s t a c k i n g   c o n v e y o r , f o r  

e x a m p l e .  



What  has  been   d e s c r i b e d   a r e   i m p r o v e d   e q u i p m e n t   a n d  

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

f o r   t h e   r a p i d   and  e f f i c i e n t   u n l o a d i n g   of  t h o s e   b u l k   m a t e r i -  

a l s   when  t h e   t r a i n   a r r i v e s   a t   i t s   d e s t i n a t i o n .   A  p a r t i c u -  

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

e q u i p m e n t   and  m e t h o d   a r e   f u n c t i o n a l l y   i n d e p e n d e n t   of  a n y  

p a r t i c u l a r   k i n d   of  u n l o a d i n g   f a c i l i t y   and  i n d e p e n d e n t   o f  

u n l o a d i n g  t i m e .   The  t r a i n   can  be  u n l o a d e d   by  t h e   t r a i n  

c rew  w i t h o u t   t h e   n e c e s s i t y   f o r   any  u n l o a d i n g   f a c i l i t i e s   o r  

e q u i p n e n t   or  p e r s o n n e l   at   t h e  u n l o a d i n g   s i t e .  

Where  a g g r e g a t e s   a r e   to   be  d e l i v e r e d   to  a  h i g h w a y  

c o n s t r u c t i o n   s i t e   f o r   e x a m p l e ,   a d v a n t a g e   may  be  t a k e n   o f  

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

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

way  or  h i g h w a y   r i g h t   of  way  a d j a c e n t   to  t h e   r a i l r o a d   a n d  

v e r y   c l o s e   to  t h e   p o i n t   of  use   of  t h e   a g g r e g a t e s .   A d d i t i o n -  

a l l y   such   a g g r e g a t e s   may  be  d e l i v e r e d   to  t h a t   s i t e   weeks   o r  

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

u s e d   by  t h e   h i g h w a y   c o n t r a c t o r .  

A  u n i t   t r a i n   as  a b o v e   d e s c r i b e d   may  be  r e l a t i v e l y  

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

t r a i n   l o a d ;   and  t h i s   may  be  d e s i r a b l e   to  e n a b l e   t h e   t r a i n  

to  be  p u l l e d   by  a  r e l a t i v e l y   low  p o w e r e d   l o c o m o t i v e .   W h e r e  

a  l a r g e   q u a n t i t y   of  a g g r e g a t e s   or  m a t e r i a l s   a r e   to   b e  

d e l i v e r e d   to  a  p a r t i c u l a r   d e s t i n a t i o n , t w o   or  more  such   u n i t  

t r a i n s   may  be  c o u p l e d   t o g e t h e r   and  e i t h e r   p u l l e d   by  a  l a r g e r  

l o c o m o t i v e   or  by  m u l t i p l e   l o c o m o t i v e s ,   one  l o c a t e d   at   t h e  

f r o n t   of  t h e   t r a i n   and  one  l o c a t e d   a t   t h e   r e a r .  

An  i m p o r t a n t   a d v a n t a g e   of  t h e   i n v e n t i o n   is  t h a t   s u c h  

u n i t   t r a i n s   may  be  u t i l i z e d   to  t h e i r   maximum  c a p a c i t y ,   s i n c e  

t h e r e   is  no  need   f o r   t h e   t r a i n   to  r e m a i n   on  a  s i d i n g   f o r  

' s e v e r a l   d a y s   or  l o n g e r   w a i t i n g   to  be  u n l o a d e d .   An  a n c i l l a r y  



a d v a n t a g e   to  t h e   r e c e i v e r   of  t h e   m a t e r i a l s   is  t h a t   he  h a s  

much  more  f l e x i b i l i t y   in  a r r a n g i n g   f o r   t h e   t r a n s f e r   of  t h e  

m a t e r i a l s   f rom  t h e   r a i l   s i d i n g   to  h i s   s t o r a g e   or  use  l o c a -  

t i o n .   He  can  s c h e d u l e   t h e   use  of  h i s   e q u i p m e n t   much  m o r e  

e f f i c i e n t l y ,   and  need   no t   be  c o n c e r n e d   a b o u t   t h e   c o s t   o f  

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

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

t h a t   s e v e r a l   d i f f e r e n t   k i n d s   or  g r a d e s   of  m a t e r i a l   can  b e  

s h i p p e d   on  t h e   same  t r a i n .   S i n c e   t h e   h o p p e r s   a r e   u n l o a d e d  

s e q u e n t i a l l y ,   a  f i r s t   k i n d   of  m a t e r i a l   may  be  l o a d e d   o n t o  

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

may  be  l o a d e d   o n t o   a  m i d d l e   p o r t i o n   of  t h e   t r a i n ,   and  a 

t h i r d   k i n d   of  m a t e r i a l   may  be  l o a d e d   o n t o   t h e   r e a r   p o r t i o n  

of  t h e   t r a i n .   If   t h e   t r a i n   is  u n l o a d e d   in  a  w i n d r o w ,   t h e  

t h r e e   d i f f e r e n t   k i n d s   of  m a t e r i a l s   w i l l   be  l o c a t e d   i n  

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

u n l o a d e d   in  p i l e s   by  a  p o r t a b l e   s t a c k i n g   c o n v e y o r ,   by  m o v i n g  

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

m a t e r i a l   may  be  s t a c k e d   in  s e p a r a t e   p i l e s .  

An  i m p o r t a n t   a d v a n t a g e   of  t h e   i n v e n t i o n   is  t h a t   i t  

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

I t   a l l o w s   f o r   t w e n t y - f o u r   h o u r   o p e r a t i o n   of  t h e   r a i l   f a c i l i -  

t i e s   and  e q u i p m e n t   w h i l e   r e q u i r i n g   no  s p e c i a l i z e d   u n l o a d i n g  

f a c i l i t y .  

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

is  t h a t   i t   p r o v i d e s   f o r   maximum  e c o n o m y   in  t h e   b u s i n e s s   o f  

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

t r a n s p o r t a t i o n   t o  m a x i m u m   a d v a n t a g e ,   u t i l i z e s   t h e   e q u i p m e n t  

to  t h e   f u l l e s t   e x t e n t   by  e l i m i n a t i n g   i d l e   t i m e ,   and  u t i l i z e s  

t h e   c rew  more  e f f i c i e n t l y .  

Whi l e   t h e   p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n   h a v e  

been   i l l u s t r a t e d   and  d e s c r i b e d ,   i t   w i l l   be  u n d e r s t o o d   by  t h o s e  

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

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

t h e   i n v e n t i o n .  



1.  A  s e l f - u n l o a d i n g   t r a i n   f o r   t h e   t r a n s p o r t a t i o n   of   b u l k  

m a t e r i a l s   c h a r a c t e r i z e d   b y :  

a  p l u r a l i t y   of  h o p p e r   c a r s   ( 1 1 , 1 2 , 1 3 )   c o u p l e d  

t o g e t h e r ,   e a c h   h a v i n g   a  c e n t e r   s i l l   ( 2 2 ) ;   e a c h   h o p p e r   c a r  

( 1 1 , 1 2 , 1 3 )   i n c l u d i n g   a t   l e a s t   one   h o p p e r   (21)   h a v i n g   a l l  

w a l l s   (26)   i n c l i n e d   a t   l e a s t   65°  f r o m   h o r i z o n t a l ,   a n d  

f o r m i n g   an  e l o n g a t e d   b o t t o m   d i s c h a r g e   o p e n i n g   (31)   h a v i n g   a  

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

w h e e l s   ( 2 4 ) ;  

a  t r a i n   c o n v e y o r   (40)   c o m p r i s i n g   an  e n d l e s s   b e l t  

( 4 1 , 4 3 )   u n d e r l y i n g   s a i d   h o p p e r   d i s c h a r g e   o p e n i n g s   (31)   t o  

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

s a i d   p l u r a l i t y   of   h o p p e r   c a r s   ( 1 1 , 1 2 , 1 3 ) ;   t h e   r e t u r n   r u n  

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

(44)   a l o n g s i d e   s a i d   c a r   c e n t e r   s i l l s   ( 2 2 ) ;   t h e   s u p p l y   r u n  

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

r o l l e r s   (42)   d i s p o s e d   i m m e d i a t e l y   a b o v e   s a i d   r e t u r n   r u n ;  

e a c h   o f   s a i d   h o p p e r s   (21)   h a v i n g   g a t e   m e a n s   (32)   f o r  

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

s e l e c t i v e l y   t o   d i s c h a r g e   m a t e r i a l   f r o m   s a i d   h o p p e r s   ( 2 1 )  

o n t o   s a i d   t r a i n   c o n v e y o r   ( 4 0 ) .  

2.  A  s e l f - u n l o a d i n g   t r a i n   as  s e t   f o r t h   in   c l a i m   1  

c h a r a c t e r i z e d   b y :  

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

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

( 4 0 ) ;   and   h y d r a u l i c   c o n t r o l   m e a n s   f o r   e f f e c t i n g   m o d u l a t e d  

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

s a i d   t r a i n   c o n v e y o r   ( 4 0 ) .  

3.  A  s e l f - u n l o a d i n g   t r a i n   as  s e t   f o r t h   in  c l a i m   2 

c h a r a c t e r i z e d   b y :  

e a c h   of   s a i d   c l a m   s h e l l - t y p e   g a t e s   (32)   h a v i n g   a  l o n g  

d i m e n s i o n   p a r a l l e l   to   s a i d   c o n v e y o r   (40)   of  a t   l e a s t   80% 

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

( 2 1 ) .  



4.  A  s e l f - u n l o a d i n g   t r a i n   as  s e t   f o r t h   in  any  p r e c e d i n g  

c l a i m   c h a r a c t e r i z e d   b y :  

s a i d   t r a i n   i n c l u d i n g   a  t r a i l i e r   c a r   ( 1 5 ) ;   s a i d   t r a i n  

c o n v e y o r   (40)   e x t e n d i n g   to   s a i d   t r a i l e r   c a r   ( 1 5 ) ,   and  s a i d  

t r a i l e r   c a r   (15)   s u p p o r t i n g   a  l i f t   p o r t i o n   (45)   of  s a i d  

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

d i s c h a r g e   s a i d   m a t e r i a l   to   a  t r a n s f e r   c o n v e y o r   ( 5 0 ) .  

5.  A  s e l f - u n l o a d i n g   t r a i n   as  s e t   f o r t h   in  c l a i m   4 

c h a r a c t e r i z e d   b y :  

a  p r i m e   move r   (56)   m o u n t e d   on  s a i d   t r a i l e r   c a r   ( 1 5 )  

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

o p e r a t i n g   s a i d   t r a i n   c o n v e y o r   (40)   and  s a i d   g a t e   m e a n s   ( 3 2 ) .  

6.  A  s e l f - u n l o a d i n g   t r a i n   as  s e t   f o r t h   in   c l a i m   4  or   5 

c h a r a c t e r i z e d   b y :  

a  t r a n s f e r   c o n v e y o r   (50)   m o u n t e d   on  s a i d   t r a i l e r   c a r  

(15)   f o r   r e c e i v i n g   m a t e r i a l   f r om  s a i d   t r a i n   c o n v e y o r   ( 4 0 )  

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

s u r r o u n d i n g   s a i d   t r a i l e r   c a r   ( 1 5 ) .  

7.  A  m e t h o d   f o r   t r a n s p o r t i n g   b u l k   m a t e r i a l   by  r a i l   a n d  

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

m a t e r i a l   i n t o   a  p l u r a l i t y   of  h o p p e r s   (21)   of   a  p l u r a l i t y   o f  

h o p p e r   c a r s   ( 1 1 , 1 2 , 1 3 ) ,   e a c h   h a v i n g   a  c e n t e r   s i l l   ( 2 2 ) ,  

c o u p l e d   t o g e t h e r   to  f o rm  a  t r a i n ,   c h a r a c t e r i z e d   b y :  

f o r m i n g   s a i d   h o p p e r s   (21)   w i t h   w a l l s   (26)   i n c l i n e d   a t  

l e a s t   65°  f rom  h o r i z o n t a l ,   and  an  e l o n g a t e d   b o t t o m   d i s c h a r g e  

o p e n i n g   (31)   h a v i n g   a  w i d t h   a t   l e a s t   h a l f   t h e   d i s t a n c e  

b e t w e e n   t h e   w h e e l s   (24)   of  s a i d   h o p p e r   c a r s   ( 1 1 , 1 2 , 1 3 ) ;  

d i s c h a r g i n g   s a i d   m a t e r i a l   f rom  s a i d   h o p p e r s   (21)   o n t o  

a  t r a i n   c o n v e y o r   (40)   w h i c h   u n d e r l i e s   s a i d   h o p p e r s   (21)   a n d  

r u n s   t h e   l e n g t h   of  s a i d   t r a i n ;  

s u p p o r t i n g   t h e   r e t u r n   run   (43)   of  s a i d   t r a i n   c o n v e y o r  
(40)  by  s p l i t   r e t u r n   i d l e r s   (44)   d i s p o s e d   a l o n g s i d e   s a i d   c a r  

c e n t e r   s i l l s   ( 2 2 ) ;  

s u p p o r t i n g   t h e   s u p p l y   run   (41)   of  s a i d   t r a i n  

c o n v e y o r   (40)   by  c a t e n a r y   t r o u g h i n g   i d l e r s   (42)   d i s p o s e d  



i m m e d i a t e l y   a b o v e   s a i d   r e t u r n   r u n   ( 4 3 ) ;   and   c o n v e y i n g   s a i d  

m a t e r i a l   on  s a i d   t r a i n   c o n v e y o r   (40)   to   one   end  of   s a i d  

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

8.  A  m e t h o d   as  s e t   f o r t h   in  c l a i m   7  c h a r a c t e r i z e d   b y :  

c o n v e y i n g   s a i d   m a t e r i a l   on  s a i d   t r a i n   c o n v e y o r   ( 4 0 )  

to  an  end   c a r   (15)   c o u p l e d   to   s a i d   p l u r a l i t y   of  h o p p e r   c a r s  

( 1 1 , 1 2 , 1 3 ) ;   e l e v a t i n g   s a i d   m a t e r i a l   a t   s a i d   end  c a r   by  m e a n s  

of   a  l i f t   p o r t i o n   (45)   of   s a i d   t r a i n   c o n v e y o r   (40)   m o u n t e d  

t h e r e o n ;   d i s c h a r g i n g   s a i d   m a t e r i a l   f r o m   s a i d   t r a i n   c o n v e y o r  
(40)   to   a  t r a n s f e r   c o n v e y o r   (50)   m o u n t e d   on  s a i d   end   c a r  

( 1 5 ) ;   and   d i s c h a r g i n g   s a i d   m a t e r i a l   f r o m   s a i d   t r a n s f e r  

c o n v e y o r   (50)   to   s e l e c t e d   p o i n t s   s u r r o u n d i n g   s a i d   end   c a r  

( 1 5 ) .  

9.  A  m e t h o d   as  s e t   f o r t h   in  c l a i m   7  or   8  c h a r a c t e r i z e d  

b y :  

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

h o p p e r s   (21)   by  m e a n s   o f   c l a i m   s h e l l - t y p e   g a t e s   (32)   p i v o t e d  

a b o u t   a x e s   p a r a l l e l   to   s a i d   t r a i n   c o n v e y o r   ( 4 0 ) ;   a n d  

c o n t r o l l i n g   t h e   o p e n i n g   of   s a i d   g a t e s   (32)   by  h y d r a u l i c  

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

c o n v e y o r   ( 4 0 ) .  

10.  A  m e t h o d   as  s e t   f o r t h   in  c l a i m   7,  8  or   9  c h a r a c t e r -  

i z e d   b y :  

f o r m i n g   s a i d   h o p p e r   d i s c h a r g e   o p e n i n g s   (31)   and   s a i d  

c l a m   s h e l l - t y p e   g a t e s   (32)   to   h a v e   a  l o n g   d i m e n s i o n   p a r a l l e l  

to   s a i d   c o n v e y o r   (40)   of   a t   l e a s t   80%  of  t h e   l o n g i t u d i n a l  

t o p   d i m e n s i o n   of   t h e   h o p p e r   ( 2 1 ) .  
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