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©  Device  for  regulating  the  substructure  of  ballast  on  railway  tracks 

The  device  in  question  consists  of  an  endless  chain  (10) 
that  slides  inside  a  guide  channel  (12)  placed,  over  a  given 
distance  (20),  transversely  to  the  rails,  underneath  the 
substructure  of  the  sleepers  and  downstream  of  the  main 
digging  channel  (5),  or  cutter  with  which  machines  utilized 
for  this  purpose  are  provided.  The  guide  channel  has, 
bilaterally,  two  sections  (12')  and  (12")  that  slope  vertically 
and  converge  in  a  horizontal  plane,  the  lower  part  of  these 
being  equipped, in  the  region  of the  lateral  extremities  of the 
sleepers,  with  a  trap-door  (15)  for  discharging  on  to  the  said 
sleepers,  the  metalling  conveyed  by  the  chain.  A  horizontal 
conveyor  (17)  is  positioned  transversely  with  respect  to  the 
rails,  beneath  the  highest  section  of  the  chain,  in  order  to 
receive  the  metalling  issuing  there  from  but  not  discharged 
on  to  one  extremity  of  the  sleepers,  this  being  designed  to 
discharge  the  said  metalling  on  to  the  opposite  extremity. 



T h e . i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   r e g u l a t i n g   the   s u b -  

s t r u c t u r e   of  b a l l a s t   on  r a i l w a y   t r a c k s .  

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

a  c o n s i d e r a b l e   l a b o u r   f o r c e   t h a t   h a s   to  do  a  h e a v y   job  c o m -  

p l e t e l y   o u t   in   t h e   open .   T h i s   i s   one  of  t he   r e a s o n s   why  

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

to   n o t a b l y   r e d u c e   the   l a b o u r   r e q u i r e d ,   has   b e e n   c o m m e n c e d .  

O t h e r   m o t i v e s   t h a t   have   l e d   to   t h e   i n t r o d u c t i o n   of  t h e s e  

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

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

g e t h e r   w i t h   f u l l e r   use   b e i n g   made  of  i n t e r v a l s   in   b e t w e e n  

one  t r a i n   and  a n o t h e r .   In   t h i s   way,  i t   i s   p o s s i b l e   t o  

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

t i o n   to   r e n d e r   t he   u se   of   t h e   s a i d   m a c h i n e s   f i n a n c i a l l y   o p -  

p o r t u n e .  

Among  t h e   m a c h i n e s   of  t he   t y p e   s t a t e d ,   some  f o r   t he   r e n e w a l  

of  t h e   b a l l a s t   a r e   known  t h a t   w o r k   on  t h e   r a i l w a y   u n d e r -  

n e a t h   t h e   t r a c k   w i t h o u t   t o u c h i n g   t h e   l a t t e r ,   w i t h   t he   t r a c k  

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

q u e s t i o n   a r e   a u t o n o m o u s   and  a r e   a b l e   to   p e r f o r m   o p e r a t i o n s  

of  b r e a k i n g   up,   d i g g i n g ,   c o n v e y i n g   t h e   o ld   b a l l a s t   to  t h e  

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

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

of   r e j e c t i n g   t he   s c r e e n e d   r e s i d u e .   The  d i g g i n g   i s   g e n e r -  

a l l y   done   w i t h   a  c o n t i n u o u s   c h a i n   c u t t e r   t h a t   e x t e n d s   t r a n s -  

v e r s e l y   to   the   t r a c k ,   i s   p l a c e d   u n d e r n e a t h   t he   s u b s t r u c t u r e  

of  t h e   s l e e p e r s ,   and  c o n v e y s   t h e   m e t a l l i n g   to  t he   p u r p o s e l y  

p r o v i d e d   r i d d l e s   whe re   t he   m i n u t e   p a r t s   a r e   s e p a r a t e d   f r o m  



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

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

t h e   s l e e p e r s ,   and  t o   t h e   e j e c t i o n   of   t h e   n o n - u t i l i z a b l e  

m e t a l l i n g .  

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

l a s t   u s i n g   one  s i n g l e   m a c h i n e ,   c r e a t e s   i n   p r a c t i c e ,   as   t h e  

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

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

t h a t   f o r m   a l o n g   t h e   o l d   r a i l w a y   t r a c k   on  a c c o u n t   of  t h e  

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

i o n   to   a n o t h e r ,   and   b e c a u s e   of  t h e   d i f f e r e n t   d e g r e e   o f  

" p o l l u t i o n "   of  t h e   b a l l a s t   i t s e l f .  

In   t h i s   c o n n e c t i o n   i t   i s ,   t h e r e f o r e ,   n e c e s s a r y   to   s m o o t h  

t h e   l e v e l   of   t h e   b a l l a s t ;   and   a t   p r e s e n t   t h i s   i s   done  w i t h  

t h e   u s e   o f   a  b a r   ( o r   in   some  c a s e s ,   w i t h   t h e   u s e   of  a  v i -  

b r a t i n g   s h a r e ) ,   p l a c e d   h o r i z o n t a l l y   d o w n s t r e a m   of   t h e   p r e -  
c e d i n g   " d i g g i n g   c h a n n e l " ,   w i t h   r e s p e c t   to   t h e   h o r i z o n t a l  

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

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

h o o k   on  to   a  p a i r   of   a rms   t h a t   p r o t r u d e   l a t e r a l l y   f r o m   t h e  

s a i d   m a c h i n e .   The  i n s e r t i o n   o f   t h e   b a r ,   w h i c h   c o n s t i t u t e s  

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

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

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

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

a  way  t h a t   i t   can  e a s i l y   be  h o o k e d   on  to   t h e   s a i d   a r m s .  

F u r t h e r m o r e ,   e a c h   c l aw   e q u i p p e d   c h a i n   i s   p o w e r e d   by  d r i v e  

m e a n s   p l a c e d   on  t h e   end  of  t h e   b a r .  

The  r e g u l a t i n g   b a r   i s   a b l e   to   r o t a t e   a r o u n d   i t s   own  a x i s ,  

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

i n c l i n a t i o n   w i t h   r e s p e c t   to   t h e   r a i l w a y   t r a c k   on  w h i c h   t h e  



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

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

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

b a r ,   and   to   s h o r t e n   once  t h e   l a t t e r   h a s   b e e n   r e m o v e d   a t   t h e  

end  of  t h e   o p e r a t i o n .  

The  o b v i o u s   d i s a d v a n t a g e   w i t h   t h i s   t y p e   of   d e v i c e   f o r   r e g =  

u l a t i n g   t h e   s u b s t r u c t u r e   of  b a l l a s t   i s   t h a t   of  h a v i n g   n e c e s -  

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

of  l a b o u r   e a c h   t i m e   t he   b a r   h a s   to   be  p l a c e d   in   p o s i t i o n  

f o r   i t   to   be  h o o k e d   on  to   t h e   s u p p o r t   a rms   and  e a c h   t i m e  

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

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

a t i o n s   of   h o o k i n g   t h e   b a r   on  to   t h e   a rms   and  of  u n h o o k i n g  

i t   t h e r e   f r o m .   F u r t h e r m o r e ,   when  t h e   s a i d   b a r   i s   l e f t   i n  

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

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

s e c t i o n .  

Wi th   t he   a f o r e m e n t i o n e d   m e t h o d ,   t he   r e n e w a l   of   t he   r a i l w a y  

b a l l a s t   i s   a c h i e v e d   in   t he   way  t h a t   i t   i s   c a r e f u l l y   s c r e e n -  

ed,  r e d i n t e g r a t e d   and   r e d i s t r i b u t e d   u n d e r n e a t h   t h e   s u b s t r u c t -  

u r e   of   t h e   s l e e p e r s .   D o w n s t r e a m ,   h o w e v e r ,   t he   s a i d   m a c h i n e s  

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

m e t a l l i n g   in   t he   a r e a s   w h e r e   i t   i s   m i s s i n g   and ,   a b o v e   a l l ,  

in   t h e   r e g i o n   of  t he   e x t r e m i t i e s   of  t h e   s l e e p e r s   a n d ,  

t h r o u g h   t he   med ium  of   v a r i o u s   d e v i c e s ,   to   l e v e l   t he   t r a c k  

in   o r d e r   to   a l l o w   r o l l i n g   s t o c k   to  p a s s ,   a t   a d e q u a t e   t r a n =  

s i t i n g   s p e e d s ,   o v e r   t he   s e c t i o n   s u b j e c t e d   to   r e n e w a l   ( o n c e  

t he   m a i n t e n a n c e   e q u i p m e n t   has   b e e n   d i s m a n t l e d ) .  

The  e s s e n t i a l   o b j e c t   of  t he   i n v e n t i o n   i s ,   t h e r e f o r e ,   t o  

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

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

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



of   t he   b a l l a s t ,   a t   t h e  t i m e   t h e   l a t t e r   i s   b e i n g   r e n e w e d  

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

i s   s u f f i c i e n t l y   h i g h   to   p e r m i t   r o l l i n g   s t o c k   to   t r a n s i t ,  

a t   a  d e c e n t   s p e e d ,   o v e r   t h e   s a i d   s e c t i o n   of   t h e   t r a c k   t h a t  

h a s   j u s t   b e e n   s u b j e c t e d   t o   m a i n t e n a n c e   b u t   w h i c h   d o e s   n o t  

r e q u i r e   a d d i t i o n a l   f o l l o w - u p   a p p a r a t u s   s i n c e ,   u s i n g   e x t r e m e -  

l y   s i m p l e   m e t h o d s ,   t h e   m a c h i n e   u t i l i z e s   t h e   d e v i c e   i n   q u e s t -  

i o n   f o r   t h i s   p u r p o s e .  

T h i s   and  o t h e r   o b j e c t s   t o o   a r e   a l l   a t t a i n e d   w i t h   t h e   d e v i c e  

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

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

l i n g   f r o m   t h e   b a l l a s t   and   c o n v e y i n g   i t   to   a  s c r e e n i n g / d i s t -  

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

of   b a l l a s t ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   i t   c o m p r i s e s :  

an  e n d l e s s   c h a i n ,   e q u i p p e d   w i t h   a  p l u r a l i t y   of   c l a w s ,   t h i s  

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

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

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

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

b i l a t e r a l l y   and  s y m m e t r i c a l l y   w i t h   r e s p e c t   to  t h e   v e r t i c a l  

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

s e c t i o n s   t h a t   s l o p e   on  to   a  v e r t i c a l   p l a n e   and  c o n v e r g e   i n  

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

s a i d   s e c t i o n s   b e i n g   p r o v i d e d ,   in   t he   r e g i o n   of  t h e   v e r t i -  

c a l i t y   a t   t he   e x t r e m i t y   of  t h e   s l e e p e r s ,   w i t h   an  a p e r t u r e  

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

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

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

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

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

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

c h a i n   and  to   d i s c h a r g e   i t   l a t e r a l l y   w i t h   r e s p e c t   to   t h e  

m a c h i n e .  



In  one  p r e f e r r e d   f o r m   of   e m b o d i m e n t ,   the   s a i d   c o n v e y o r   i s  

of  a  l e n g t h   a t   l e a s t   e q u a l   to   t h e   gauge   of   t h e   t r a c k   a n d  

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

t h e   one  f o l l o w e d   by  t h e   c h a i n .  

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

t h a t   t h e   b a l l a s t   i s   l e v e l l e d   and   t h a t   t h e   e x c e s s   m e t a l l i n g  

i s   d i s t r i b u t e d   on  to   t h e   l a t e r a l   e x t r e m i t i e s   of  t h e   s l e e p e r s ,  

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

i s   a b l e   to   p a s s   a t   an  a d e q u a t e   s p e e d .  

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

q u e s t i o n   w i l l   e m e r g e   more   o b v i o u s l y   f rom  t h e   d e t a i l e d   d e s -  

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

e m b o d i m e n t   f o r   t h e   i n v e n t i o n ,   i l l u s t r a t e d   p u r e l y   as  an  u n -  

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

F i g u r e   1  s h o w s ,   in   a  l a t e r a l   d i a g r a m m a t i c   v i e w   w i t h   c e r t a i n  

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

r e g u l a t i n g   d e v i c e   in   q u e s t i o n   i s   u s e d ;  

F i g u r e   2  s h o w s ,   d i a g r a m m a t i c a l l y   in   a  p l a n   v i e w ,   t he   d e v i c e  

d e p i c t e d   i n   F i g u r e   1 .  

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 ,   shown  g l o b a l l y  

a t   (1)  i s   a  r i d d l i n g - l e v e l l i n g   m a c h i n e   h a u l e d   by  a  l o c o m o -  

t i v e   t h a t   i s   n o t   d e p i c t e d   in   F i g u r e   1  b u t   i s   p o s i t i o n e d   t o  

t h e   e x t r e m e   l e f t   t h e r e o f .   The  m a c h i n e   h a s   a  f r a m e   ( 3 ) ,  

s u s t a i n e d   a t   t h e   r e a r   by  a  b o g i e   ( 4 ) ,   t h a t   i s   p r o v i d e d   w i t h  

a  d i g g i n g   c h a n n e l   (5)  c a r r y i n g   a  n o n - i l l u s t r a t e d   c h a i n ,  

t he   f r o n t   s e c t i o n   ( 5 ' )   of   w h i c h   e x t e n d s   t r a n s v e r s e l y   to  t h e  

t r a c k ,   d e s t i n e d   to   r e m o v e   t he   m e t a l l i n g  f r o m   t he   b a l l a s t  

(M)  to  be  r e n e w e d   and  to   c h a n n e l   i t   above   a  n o n - i l l u s t r a t e d  

c o n v e y o r   b e l t   w h i c h ,   in   t u r n ,   t a k e s   i t  t o   a  r i d d l e .   T h i s ,  

a f t e r   h a v i n g   r e j e c t e d   p i e c e s   of  an  u n s u i t a b l e   s i z e ,   d i s t r i b -  

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



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

p a r t l y   on  t h e   t r a c k   i n   b e t w e e n   t h e   r a i l s   so  as   to   c r e a t e  

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

i n   t h e   r e g i o n   of   t h e   e n d s   of   t h e   s l e e p e r s ,   so  as  to   g u a r -  
a n t e e   g r e a t e r   s t a b i l i t y   on  t h e   p a r t   of   t h e   l a t t e r .  

A l t h o u g h   t h e   s l e e p e r s   (T)  a r e   r e s t e d   a f r e s h   a b o v e   t h i s   n e w  

b a l l a s t ,   t h e   p r o b l e m   d o e s   e x i s t ,   h o w e v e r ,   of   t h e   u p p e r   s u r -  
f a c e   of   t h e   b a l l a s t   (on   w h i c h   t h e   s l e e p e r s   a r e   l a i d )   b e i n g ,  
f o l l o w i n g   t he   a c t i o n   t a k e n   s o l e l y   by  t h e   c h a n n e l   ( 5 ) ,   u n -  

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

and   to   d i f f e r e n c e s   i n   t h e   r e d i s t r i b u t i o n   of  t he   s a i d   b a l l a s t .  

I n   t h i s   c o n n e c t i o n ,   u s e   i s   made  of  t h e   d e v i c e   in   q u e s t i o n ,  

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

h o p p e r   ( 7 ) ,   w h i c h   c o m p r i s e s   an  e n d l e s s   c h a i n   ( 1 0 ) ,   e q u i p -  

ped   w i t h   a  p l u r a l i t y   o f   c l a w s   (11)   f o r   l a y i n g   h o l d   of   a n d  

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

i n s i d e   a  g u i d e   c h a n n e l   (12)   u n d e r   t h e   a c t i o n   of  a  m o t o r   ( 1 3 ) .  

The  s a i d   g u i d e   c h a n n e l   h a s   a  h o r i z o n t a l   s e c t i o n   ( 2 0 ) ,   p l a c e d  

t r a n s v e r s e l y   to   t he   r a i l s   u n d e r n e a t h   t h e   s u b s t r u c t u r e   ( P )  

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

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

d i g g i n g   c h a n n e l   (5)  b u t   can  be  v a r i e d   by  a  p a i r   of   h y d r a u l i c  

c y l i n d e r s   (14)   f i x e d   by  t he   b o d y   to   the   f r a m e   of  t h e   m a c h i n e ,  

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

The  s a i d   s e c t i o n s   ( 1 2 ' )   and  ( 1 2 " ) ,   p i v o t a l l y   c o n n e c t e d   a t  

( 2 1 )   to  t h e   a f o r e m e n t i o n e d   h o r i z o n t a l   s e c t i o n   ( 2 0 ) ,   s l o p e  

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

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

p e c t   to   a  h o r i z o n t a l   p l a n e .   B e l o w   t h e   s a i d   o b l i q u e   s e c t -  

i o n s   ( 1 2 ' )   and  ( 1 2 " )   in   t he   r e g i o n   of  t h e   v e r t i c a l i t y   a t  

t h e   e x t r e m i t y   of   t h e   s l e e p e r s   o u t s i d e   t h e   t r a c k ,   e a c h   c h a n -  

n e l   i s   p r o v i d e d   w i t h   a  m e t a l l i n g   d i s c h a r g e   t r a p - d o o r   ( 1 5 ) ,  

t h e   a r e a   of   w h i c h   i s   l e s s   t h a n   t h a t   of  t h e   c h a n n e l   i t s e l f ,  



w h e r e i n   t h e   e x t e n t   of  t h e   o p e n i n g   can  be  v a r i e d   by  m e a n s  

of   a  s h u t t e r ;   t h e   two  c h a n n e l s   m e e t   in   t h e   r e g i o n   of   t h e i r  

t e r m i n a l   p a r t   c l o s e   to  t h e   v e r t e x   (V)  and  d i s c h a r g e   t h e  

r e m a i n d e r   of   t he   m e t a l l i n g   i n t o   an  u n d e r n e a t h   h o p p e r   ( 1 6 )  

w h o s e   l o w e r   p a r t   o p e n s   on  to   a  h o r i z o n t a l   c o n v e y o r   b e l t   ( 1 7 )  

t h a t   e x t e n d s   t r a n s v e r s e l y   a b o v e   t h e   t r a c k   and  i s   of   a  l e n g t h  

a t   l e a s t   e q u a l   to  t he   g a u g e   of  t h e   r a i l w a y .  

The  s a i d   c o n v e y o r   b e l t   (17)   i s   m o v a b l e   in   t h e   two  d i r e c t i o n s ,  

o p e r a t e d   by  a  m o t o r   ( 1 8 ) ,   s i m i l a r l y   to   t h e   c h a i n   ( 1 0 ) .  

The  o p e r a t i o n   of  t he   d e v i c e   f o r m i n g   t h e   s u b j e c t   of  t h e   i n -  

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

of   t h e   d i g g i n g   c h a n n e l   ( 5 ) ,   i t   f l a t t e n s   t he   u n e v e n n e s s   i n  

t h e   f r e s h   b a l l a s t   f o r m e d   by  t h e   h o p p e r   u p s t r e a m   of  t he   d e -  

v i c e   i t s e l f .   The  s a i d   u n e v e n n e s s   i s   due  to   t h e   m e t a l l i n g  

in   t h e   new  b a l l a s t   b e i n g   d i s t r i b u t e d   in   a  d i f f e r e n t   f a s h i o n .  

The  m e t a l l i n g   t h u s   p i c k e d   up  by  t h e   c h a i n   ( 1 0 ) ,   w h i c h   c a n  

be  s u p p o s e d   to  r o t a t e   in   an  a n t i c l o c k w i s e   d i r e c t i o n   ( 3 0 ) ,  

i s   c a r r i e d   by  t h i s   a l o n g   t h e   o b l i q u e   g u i d e   c h a n n e l   ( 1 2 ' )  

and   i s   p a r t i a l l y   d i s c h a r g e d ,   v i a   t h e   c o r r e s p o n d i n g   t r a p - d o o r  

( 1 5  ) ,   on  to   t h e   ends   of  t h e   s l e e p e r s   on  t he   l e f t ,   w i t h  

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

t he   r e m a i n d e r   i s   d i s c h a r g e d ,   v i a   t h e   h o p p e r   ( 1 6 ) ,   on  t o  

t h e   c o n v e y o r   b e l t   (17)  ( m o v a b l e   in   t h e   d i r e c t i o n   shown  a t  

( 3 1 ) )   and  t h e n c e   on  to  t h e   r i g h t h a n d   e n d s   of   t he   s l e e p e r s .  

In  t h i s   way,  t he   d u a l   o b j e c t   i s   a c h i e v e d   of  l e v e l l i n g   t h e  

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

b e i n g   i n d i s p e n s a b l e ,   p a r t i c u l a r l y   on  b e n d s ) .  

L a t e r a l l y ,   a t   t he   f r o n t   of   t h e   h o r i z o n t a l   s e c t i o n   (20)   o f  

t h e   g u i d e   c h a n n e l ,   a r e   p l a c e d   two  f l a t   b l a d e s   (22)   and  ( 2 3 ) ,  

r e s p e c t i v e l y ,   of  a  h e i g h t   a t   l e a s t   e q u a l   to  t h a t   of  t h e  



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

f a s h i o n   by  means   of  c o r r e s p o n d i n g   c y l i n d e r s   (24)   and   ( 2 5 ) .  

The  f i r s t   of   t h e   s a i d   b l a d e s ,   n a m e l y   t h e   one  n u m b e r e d   ( 2 2 ) ,  

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

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

r i e d   by  t h e   c h a i n   f r o m   c o n t i n u i n g   to   move  t r a n s v e r s e l y   w i t h -  

o u t   b e i n g   c h a r g e d   a l o n g   t h e   s l o p i n g   g u i d e   ( 1 2 ' )   or  ( 1 2 " )  

and   of   r e s t r a i n i n g   t h e   m e t a l l i n g   on  t h e   a d j a c e n t   b a n k   ( i n  

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

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

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

The  s e c o n d   of   t h e   s a i d   b l a d e s ,   n a m e l y   t he   one  n u m b e r e d   ( 2 3 ) ,  

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

(22 )   w h i c h   can  be  c l o s e d   or  d i s e n g a g e d ,   of   r e s t r a i n i n g   t h e  

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

n e l   (20)   p a s s e s .  

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

t h e   l o n g i t u d i n a l   a x i s   x - x   s i n c e   t he   c h a i n   (10)   can  r o t a t e  

c l o c k w i s e ,   and   t h e   c o n v e y o r   b e l t   ( 1 7 ) ,   c o n s e q u e n t l y ,   i n  

t h e   r e v e r s e   d i r e c t i o n   t h e r e t o .  

In   i t s   p r a c t i c a l   f o r m   of  e m b o d i m e n t ,   t he   i n v e n t i o n   can  a l s o  

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

a n d ,   in   p a r t i c u l a r ,   n u m e r o u s   m o d i f i c a t i o n s   o f   a  p r a c t i c a l  

n a t u r e   may  be  made  w i t h o u t   in   any   way  d e v i a t i n g   f r o m   t h e  

f r a m e w o r k   of  p r o t e c t i o n   a f f o r d e d   to   t h e   i n v e n t i o n .  



1.  D e v i c e   f o r   r e g u l a t i n g   t h e   s u b s t r u c t u r e   o f   b a l l a s t   o n  

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

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

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

g r o u p   f o r   t h e  r e a l i z a t i o n   of   a  f r e s h   s u b s t r u c t u r e   of  b a l -  

l a s t ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   i t   c o m p r i s e s :   an  e n d -  

l e s s   c h a i n   ( 1 0 ) ,   e q u i p p e d   w i t h   a  p l u r a l i t y   o f   c l a w s   ( 1 1 ) ,  

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

(12)   t h a t   i s   p l a c e d ,   o v e r   a  g i v e n   d i s t a n c e   ( 2 0 ) ,   t r a n s v e r s e l y  

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

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

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

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

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

d i r e c t i o n ,   two  s e c t i o n s   ( 1 2 ' )   and  ( 1 2 " )   t h a t   s l o p e   on  to  a  

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

s e c t i o n s   b e i n g   p r o v i d e d ,   in   t he   r e g i o n   of   t h e   v e r t i c a l i t y  

a t   t h e   e x t r e m i t y   of  t he   s l e e p e r s ,   w i t h   an  a p e r t u r e   (15)   f o r  

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

c o n v e y e d   by  t h e   c h a i n ,   t he   s a i d   d e v i c e   c o m p r i s i n g ,   m o r e o v e r ,  

a  c o n v e y o r   ( 1 7 ) ,   p l a c e d   h o r i z o n t a l l y ,   t r a n s v e r s e l y   w i t h  

r e s p e c t   to   t h e   r a i l s ,   u n d e r n e a t h   t he   e x t r e m i t i e s   of  t h e  

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

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

by  t h e   c h a i n   (10)   and  to  d i s c h a r g e   i t   l a t e r a l l y   w i t h   r e s -  

p e c t   t o   t h e   m a c h i n e .  

2.  D e v i c e   a c c o r d i n g   to   t he   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  

by  t h e   f a c t   t h a t   i t   c o m p r i s e s ,   b i l a t e r a l l y   to   t h e   s a i d  

h o r i z o n t a l   s e c t i o n   (20)  of   t h e   s a i d   g u i d e   c h a n n e l   (12)   o f  

t he   c h a i n   ( 1 0 ) ,   two  p a i r s   of  b l a d e s ,   n u m b e r e d   (22)   and  ( 2 3 ) ,  

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

p i v o t e d   t h e r e t o   in   an  a d j u s t a b l e   f a s h i o n ,   t h e   f o r m e r   e x -  



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

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

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

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

t he   m a c h i n e ,   a t   t h e   s i d e   of  t h e   s a i d   c h a n n e l   and   t o   t h e  

r e a r   of   t h e   s a i d   f i r s t   p a i r .  
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