
European  Patent  Office  ©  Publication  number:  0  0 4 4   8 1 9  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81830103.8  ©  Int.  CI.3:  E  01  B  29 /16  

©  Date  of  filing:  23.06.81 

©  Priority:  17.07.80  IT  347480  ©  Applicant:  PAGANELLI  S.p.A. 
Via  del  Conciatore,  1 
1-40100  Bologna(IT) 

©  Date  of  publication  of  application: 
27.01.82  Bulletin  82/4  @  Inventor:  Paganelli,  Mario 

Via  Colleverde,  8 
©  Designated  Contracting  States:  1-40069  Zola  Predosa  (BolognaJ(IT) 

AT  BE  CH  DE  FR  GB  LI  LU  NL  SE 
@  Representative:  LANZONI,  Luciano 

c/o  BUGNION  S.p.A.  Via  Farini,  37 
1-40124  Bologna(IT) 

©  A  device  for  loading  and  unloading  along  the  track,  objects,  particularly  rails,  on  to  and  from  railway  trucks. 

(b7)  The  device  has  a  crane  with  which  it  is  possible  to 
unload  (or  load)  objects  such  as  rails  from  the  charging 
platform  of  a  railway  truck  on  to  the  ballast  surface  at  the 
side  of  the  line  constituting  the  railway  track  in  operation, 
without  in  any  way  deviating  from  the  clearance  gauge  laid 
down  in  railway  regulations.  This  is  achieved  through  the 
use  of  a  vertical  turret  (2)  at  the  top  of  which  is  placed,  in  a 
way  whereby  it  is  able  to  rotate  around  the  vertical  axis 
thereof,  a  central  module  (4)  that  comprises  a  first  arm  (5) 
placed  horizontally  and  extensible  horizontally  between  two 
limit  positions  under  the  action  of  first  hydraulic  operating 
means  (6);  to  the  free  extremity  of  the  said  first  arm  is 

r"  connected  a  second  arm  (7)  placed  vertically  and  extensible 
^   vertically  between  the  two  limit  positions  for  loading  the  rail 

on  to  the  truck  and  for  unloading  the  rail  on  to  the  ballast, 
Q)  under  the  action  of  second  hydraulic  operating  means  (8-9); 
r-  the  said  second  arm  being  provided,  in  the  extremity  of  the 
00  free  extremity  thereof,  with  a  hooking  element  (10). 
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In   t h e   m a i n t e n a n c e   of  r a i l w a y   t r a c k s ,   and  in   p a r t i c u l a r  

when  r e n e w i n g   t h e m ,   t h e   p r o b l e m   e x i s t s   of   h a v i n g   to   i n i t -  

i a l l y   p l a c e   t he   new  r a i l s   t h a t   a r e   to  r e p l a c e   t he   o ld   o n e s  

t h a t   c o n s t i t u t e   t h a   r a i l w a y   l i n e   in   o p e r a t i o n ,   a t   the   s i d e  

of   t h e   l a t t e r ,   on  t h e   s u r f a c e   of  t h e   b a l l a s t   and  t h e n ,  

once   t h e   r e n e w a l   has   b e e n   e f f e c t e d ,   of  r e m o v i n g   t he   o l d ,  

no  l o n g e r   u t i l i z a b l e ,   r a i l s .  

At  p r e s e n t   t h e s e   o p e r a t i o n s   a r e   c a r r i e d   ou t   u s i n g   t r a i n s  

made  up  of  t r u c k s ,   on  w h i c h   t h e   new  r a i l s   a r e   r e s t e d   l e n g t h -  

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

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

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

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

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

p l a c e d   on  t he   f l o o r   of  t h e   t r u c k   a n d ,   a f t e r   h a v i n g   r a i s e d  

t h e   r a i l   f rom  t h e   f l o o r   and   the   b o g i e   h a s   b e e n   made  t o  

s l i d e   h o r i z o n t a l l y   a l o n g   t h e   t r a n s v e r s e   arm  ( a g a i n   t h r o u g h  

m a n u a l   o p e r a t i o n s ) ,   l o w e r s   t h e   s a i d   r a i l   u n t i l   i t   has   b e e n  

d e p o s i t e d   on  the   s u r f a c e   of   t h e   b a l l a s t   ( s e e   F i g u r e   3 a ) .  

T h i s   modus  o p e r a n d i ,   in   a d d i t i o n   to   r e q u i r i n g   a  c o n s i d e r -  

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

a t o r   on  t he   t r u c k   and  one  on  t h e   g r o u n d ,   w i t h   o p e r a t i o n s  

t h a t   t a k e ,   m o r e o v e r ,   some  t i m e   to   c o m p l e t e ,   c a n n o t   be  e m -  

p l o y e d   a l o n g   t he   b e n d s   d e s c r i b e d   by  t h e   t r a c k   s i n c e   t h e  

c a b l e   of  t he   h o i s t ,   b e c a u s e   of  t he   s l e e p e r s   in   t he   s a i d  

s e c t i o n s   b e i n g   i n c l i n e d   by  g r a v i t y   ( s e e   F i g u r e   3b ) ,   f o r c e s  

t h e   s a i d   t r a c k   to   e x c e e d ,   in   t he   r e g i o n   of  w h e r e   i t   r e s t s  

on  t he   b a l l a s t ,   t he   maximum  o v e r a l l   d i m e n s i o n s   ( o r   c l e a r -  

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

f i g u r e   w i t h   d o t s   and  d a s h e s ) ,   e s p e c i a l l y   in   t he   c a s e   of   a  



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

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

The  e s s e n t i a l   o b j e c t   of  t h e   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   by  m a k i n g   a v a i l -  

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

o b j e c t s   s u c h   as   r a i l s ,   on  to   and   f r o m   r a i l w a y   t r a c k s ,   t h a t  

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

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

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

or  c l e a r a n c e   g a u g e ,   and   to   do  t h i s   u s i n g   m e t h o d s   t h a t   a r e  

e x t r e m e l y   s i m p l e   and   f o r   t h i s   r e a s o n ,   c h e a p .  

T h i s   a n d   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   i n -  

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

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

f o r m   of   a  t r u c k :   a  v e r t i c a l   t u r r e t ,   t o   t h e   u p p e r   p a r t   o f  

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

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

t h a t  c o m p r i s e s   a  f i r s t   a rm  p l a c e d   h o r i z o n t a l l y   a n d   e x t e n -  

s i b l e   h o r i z o n t a l l y   b e t w e e n   two  l i m i t   p o s i t i o n s   u n d e r   t h e  

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

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

t u r r e t   or   v i c e   v e r s a ,   in   a  v e r t i c a l   p l a n e ;   and   a  s e c o n d  

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

arm  w i t h o u t   t h e   p o s s i b i l i t y   of  one  r o t a t i n g   w i t h   r e s p e c t  

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

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

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

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

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  

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

p o s i t i o n   of  l o a d i n g   t h e   r a i l   on  to   t he   t r u c k   ( s o l i d   l i n e )  

and   in   t h e   p o s i t i o n   of   u n l o a d i n g   t h e   r a i l   on  to   t h e   b a l -  

l a s t   ( b r o k e n   l i n e ) ,   r e s p e c t i v e l y ;  

F i g u r e   2  s h o w s ,   in   a  v i e w   f r o m   A  in   F i g u r e   1,  t he   m o v i n g  

p a r t s   of  t h e   s e c o n d   arm  of  t h e   d e v i c e   in  q u e s t i o n ;  

F i g u r e   3  s h o w s ,   in  a  d i a g r a m m a t i c   v i e w ,   the   m e t h o d   e m p l o y -  

ed  f o r   t he   d e v i c e s   p r e v i o u s l y   to  t h e   one  in  q u e s t i o n ;  

F i g u r e   4  s h o w s ,   in   t h e   same  d i a g r a m m a t i c   v i e w   as  i n   F i g u r e  

3,  t he   d e v i c e   in   q u e s t i o n   o p e r a t i n g   in  t he   r e g i o n   of   a  

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

W i t h   r e f e r e n c e   in   p a r t i c u l a r   to   F i g u r e s   1  and   2,  s h o w n  

g l o b a l l y   a t   (1)  i s   t h e   d e v i c e   in   q u e s t i o n ,   w h i c h   c o m p r i s e s  

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

w i t h   t h e   f l o o r   of  a  t r u c k   (3)  t h a t   c o n s t i t u t e s   t he   c h a r g -  

i n g   p l a t f o r m   f o r   t h e   new  r a i l s   (RN) .   F i x e d   to  t h e   u p p e r  

p a r t   of  t he   s a i d   t u r r e t ,   in   a  way  w h e r e b y   i t   i s   a b l e   t o  

r o t a t e   a r o u n d   t h e   v e r t i c a l   a x i s   z - z   of  t h i s ,   i s   a  c e n t r a l  

m o d u l e   (4)  c o n s t i t u t e d   by  a  f i r s t   arm  (5)  p l a c e d   h o r i z o n -  

t a l l y   and  e x t e n s i b l e   h o r i z o n t a l l y   ( c o n s t i t u t e d ,   f o r   e x a m p l e ,  

by  a  n u m b e r   of  t e l e s c o p i c   e l e m e n t s ,   as  shown  on  t h e   d r a w -  

i n g ) ,   u n d e r   t h e   a c t i o n   of  an  o i l   h y d r a u l i c   j a c k   ( 6 ) ,   b e t -  

ween  two  e x t r e m e   p o s i t i o n s   shown  on  the   d r a w i n g   w i t h   a  

s o l i d   l i n e   (01)   and  a  b r o k e n   l i n e   ( 0 2 ) ,   r e s p e c t i v e l y .  

To  the   s a i d   f i r s t   a rm,   or  to   be  more   p r e c i s e ,   to  t h e   f r e e  

e x t r e m i t y   t h e r e o f   i s   f a s t e n e d   a  s e c o n d   arm  (7)  ( w i t h o u t  

t h e   p o s s i b i l i t y   of  one  r o t a t i n g   w i t h   r e s p e c t   to  t h e   o t h e r  

a l o n g   t he   v e r t i c a l   p l a n e   shown  i n   F i g u r e   1),   t h i s   b e i n g  

t h i s   b e i n g   e x t e n s i b l e   v e r t i c a l l y   ( a l s o   c o m p o s e d   of  a  n u m -  



b e r   of   t e l e s c o p i c   e l e m e n t s ,   as   shown  in  F i g u r e s   1  and   2 )  

u n d e r   t h e   a c t i o n   o f   a  p a i r   of   o i l   h y d r a u l i c   j a c k s   (8)  a n d  

( 9 ) ,   p l a c e d   i n   s e r i e s   one  w i t h   t h e   o t h e r ,   b e t w e e n   two  e x -  

t r e m e   p o s i t i o n s   t h a t   can   be  s e e n   in   F i g u r e   1  a t   (V1)  a n d  

( V o ) ,   r e s p e c t i v e l y .  

The  f r e e   e x t r e m i t y   of   t h e   s a i d   s e c o n d   a rm  (7)  i s   p r o v i d e d  

w i t h   h o o k i n g   m e a n s   (10)   f o r   g r a s p i n g   t h e   r a i l s   (RN)  a n d  

f o r   l a y i n g   t h e m   on  to   t h e   s u r f a c e   (P)  of   t h e   b a l l a s t ,   a t  

t h e   s i d e   of  t h e   r a i l w a y   l i n e   in  o p e r a t i o n .  

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

means   ( 1 1 ) ,   i s   e x t r e m e l y   s i m p l e   s i n c e   a l l   t h a t   h a s   to   b e  

done  i n   o r d e r   to   c a u s e   t h e   h o o k i n g   m e a n s   (10)   to   a d o p t   t h e  

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

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

w i t h d r a w a l   of   t h e   two  a rms   (5)  and  (7)  ( m o v a b l e   v i r t u a l l y  

a l o n g   two  c a r t e s i a n   c o o r d i n a t e s   and   in   a  v e r t i c a l   p l a n e ) .  

The  l a t t e r   p o s i t i o n   i s   m o s t   i m p o r t a n t   on  a c c o u n t   of   w h a t  

has   b e e n   s t a t e d   a b o v e   r e g a r d i n g   t h e   n e e d   n o t   to   e x c e e d ,  

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

t h e   d r a w i n g   a t   ( S L ) .  

I t   can  be  s e e n   t h a t ,   w i t h   t h e   m e t h o d   o u t l i n e d ,   t h e   f o r e -  

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

c o n n e c t e d   w i t h   r e s p e c t   to  one  a n o t h e r   and   w i t h   r e s p e c t   t o  

t h e   t u r r e t ,   w h i l s t   t h e i r   e x t e n s i o n   ( p a r t i c u l a r l y   as   r e -  

g a r d s   t h e   f i r s t  h o r i z o n t a l   arm  ( 5 ) )   i s   r i g o r o u s l y . c o n t r o l -  

l e d .   In   t h i s   way,   t he   o v e r a l l   d i m e n s i o n s   r e q u i r e d   f o r  

t he   g a u g e   (SL)  a r e   s t r i c t l y   r e s p e c t e d   n o t   o n l y   i n   t h e   r e c -  

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

i o n   a d o p t e d   by  t h e   t r u c k   on  a  b e n d   ( s e e   F i g u r e   4 ) .  

The  s l i g h t   v e r t i c a l   i n c l i n a t i o n   of   t h e   s e c o n d   a rm  (7)  h a s  

been   s t u d i e d   in   o r d e r   to  make  f u l l   u s e   o f   the   v o l u m e   p e r -  



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

e l e m e n t s   t h a t   c o n s t i t u t e   t he   s a i d   a r m .  

O b v i o u s l y   t h e   p o s i t i o n   shown   in  F i g u r e   1  can  be  o v e r t u r n e d  

t h r o u g h   180°  by  a  s i m p l e   r o t a t i o n   of   t h e   c o n t r o l   m o d u l e  

(4)  a r o u n d   t h e   v e r t i c a l   a x i s   z - z   of   t h e   t u r r e t   ( 2 ) .  

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 h e   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   has   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   of  a  p r a c t i c a l  

n a t u r e   may  be  i n t r o d u c e d   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 he   i n v e n t i o n .  



1.  A  d e v i c e   f o r   l o a d i n g   and   u n l o a d i n g   a l o n g   t he   t r a c k ,  

o b j e c t s ,   p a r t i c u l a r l y   r a i l s ,   on  to   and   f r o m   r a i l w a y   t r u c k s ,  

c h a r a c t e r i z e d   by  t h e   f a c t   of   c o m p r i s i n g ,   s e c u r e d   to   t h e  

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

( 2 ) ,   to  t h e   u p p e r   p a r t   of   w h i c h   i s   f a s t e n e d ,   in   a  w a y  

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

t h e   t u r r e t   ( 2 ) ,   a  c e n t r a l   n o d u l e   (4)  t h a t   c o m p r i s e s   a  f i r s t  

arm  (5)  p l a c e d   h o r i z o n t a l l y   and   e x t e n s i b l e   h o r i z o n t a l l y  

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

a t i n g   means   ( 6 ) ,   w i t h o u t   t h e   p o s s i b i l i t y   of  t h e   s a i d   f i r s t  

arm  (5)  r o t a t i n g   w i t h   r e s p e c t   to   t h e   s a i d   t u r r e t   (2)  o r  

v i c e   v e r s a ,   i n   a  v e r t i c a l   p l a n e ;   and   a  s e c o n d   arm  ( 7 ) ,  

c o n n e c t e d   to  t h e   f r e e   e x t r e m i t y   o f   t h e   s a i d   f i r s t   a rm  ( 5 )  

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

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

ween  two  l i m i t   p o s i t i o n s   u n d e r   t h e   a c t i o n   of  s e c o n d   o p e r -  

a t i n g   means   ( 8 - 9 ) ,   f o r   l o a d i n g   t h e   r a i l   on  to   t h e   t r u c k  

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