
J E u r o p a i s c h e s   

Pa ten tamt  

European  Patent  Office  ©  Publication  number:  0  1 2 1   5 0 3  

Office  europeen  des  brevets  A 1  

(12) EUROPEAN  PATENT  APPLICATION 

@  Application  number:  84830034.9  ©  Int.  CI.3:  B  61  D  17 /20  

©  Date  of  filing:  14.02.84 

©Priority:  11.03.83  IT  6727783  ©Applicant:  FIAT  FERROVIARIA  SAVIGLIANO  S.p.A. 
Via  Magenta  14 
1-10128  Torino(IT) 

©  Date  of  publication  of  application: 
10.10.84  Bulletin  84/41  @  Inventor:  Santanera,  Oreste 

Via  Monte  Cervet  38 
©  Designated  Contracting  States:  1-10025  Pino  Torinese  (TorinoHIT) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
@  Inventor:  Fantini,  Francesco 

Via  Drovetti  20 
1-10138  TorinollT) 

©  Representative:  Buzzi,  Franco  et  al, 
do  Jacobacci-Casetta  fit  Perani  S.p.A.  Via  Alfieri,  17 
1-10121  TorinollT) 

©  Intercommunication  passage  between  the  bodies  of  two  carriages  of  a  rail  or  tramway  vehicle,  and  a  rail  or  tramway 
vehicle  using  such  an  intercommunication  passage. 

  Intercommunication  passage  between  the  bodies  (B1,  B2) 
of  two  carriages  (C1,  C2)  of  a  rail  or  tramway  vehicle  (V),  in 
which  each  of  the  carriages  has  a  respective  bogie  (Pi,  P2) 
close  to  the  zone  of  intercommunication,  which  is  connected 
to  the  body  by  means  of  a  centre  plate  (22).  The  intercom- 
munication  passage  (10)  comprises  a  rigid  tubular  element 
(25)  below  which  is  fixed  a  connecting  bar  (44)  with  an  articu- 
lated  attachment  end  (48)  fixed  to  the  bogies  through  the 
centre  plates.  The  tubular  element  has  a  base  wall  (30)  with 
semi-circular  guide  ends  (34)  which  bear  slidably  on  com- 
plementary  parts  (20)  projecting  from  the  floor  (16)  of the  two 
bodies,  two  side  walls  (32)  and  an  upper  wall  (26,  28)  to  the 
centre  of  which  is  articulated  a  rocker  arm  (50)  the  ends  of 
which  are  connected  by  respective  connecting  rods  (56)  to  the 
upper  walls  (12)  of  the  two  bodies. 





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

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

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

an  i n t e r c o m m u n i c a t i o n   p a s s a g e ,   in  w h i c h   each   of  t h e  

c a r r i a g e s   h a s   a  r e s p e c t i v e   b o g i e   c l o s e   to  the   zone  o f  

i n t e r c o m m u n i c a t i o n   c o n n e c t e d   to  t h e   body   by  means   o f  

a  c e n t r e   p l a t e .  

The  o b j e c t   of   the   p r e s e n t   i n v e n t i o n   i s   to  p r o -  

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

as  to  a l l o w   b e t t e r   use   to  be  made  o f   t h e   s p a c e   a v a i l a b l e  

f o r   p a s s e n g e r s   in  t h e   p a s s a g e w a y   b e t w e e n   the   b o d i e s   o f  

the   two  c a r r i a g e s   so  as  c o n s i d e r a b l y   to  i n c r e a s e   t h e  

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

t he   same  t i m e   e n s u r i n g   c o n v e n i e n t   and  e a s y   movement   o f  

p a s s e n g e r s   b e t w e e n   t he   two  b o d i e s .  

In  o r d e r   to  a c h i e v e   t h i s   o b j e c t ,   the   p r e s e n t  

i n v e n t i o n   p r o v i d e s   an  i n t e r c o m m u n i c a t i o n   p a s s a g e   f o r  

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

c h a r a c t e r i s e d   in   t h a t   i t   c o m p r i s e s   a  r i g i d   t u b u l a r  

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

a r t i c u l a t e d   a t t a c h m e n t   p a r t s   a t   i t s   e n d s   w h i c h   a re   f i x e d  

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

e l e m e n t   h a v i n g   a  b a s e   w a l l   w i t h   s u b s t a n t i a l l y   s e m i -  

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

p a r t s   p r o j e c t i n g   f rom  the   f l o o r s   of   two  b o d i e s   two  s i d e  

w a l l s   and  an  u p p e r   w a l l   to  t he   c e n t r e   of   wh ich   i s   a r t i -  

c u l a t e d   a  r o c k e r   s u p p o r t   arm  the   e n d s   of   wh ich   a re   c o n -  



n e c t e d   by  r e s p e c t i v e   c o n n e c t i n g   r o d s   to  t he   r o o f s   o f  

t h e   two  b o d i e s .  

A c c o r d i n g   to  t he   i n v e n t i o n ,   b e t w e e n   e a c h   s i d e  

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

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

c o v e r   c a r r i e d   by  t h e   p r o j e c t i n g ,   f l o o r   and  by  t he   r o o f  

of   t h e   r e s p e c t i v e   body   and  p i v o t a l l y   c o n n e c t e d   a t   i t s  

u p p e r   end  to   t he   u p p e r   w a l l   of   t h e   t u b u l a r   e l e m e n t .  

A c c o r d i n g   to  a  f u r t h e r   a s p e c t   of  t he   i n v e n t i o n ,  

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

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

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

The  s h a p e   of   t h e   i n t e r c o m m u n i c a t i o n   p a s s a g e  

a c c o r d i n g   to  t he   i n v e n t i o n ,   by  v i r t u e   of  a  r i g i d   c o n -  

n e c t i o n   b e t w e e n   t h e   two  b o d i e s ,   f o r m s   a  w ide   a n d  

s p a c i o u s   p a s s a g e   f o r   p a s s e n g e r s   w i t h o u t   any  d i s c o n t i -  

n u i t y   in   t h e   l e v e l   of   t h e   f l o o r ,   w h i l e   a t   t he   same  t i m e  

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

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

b e n d s ) ,   r o t a t i o n   a b o u t   a  t r a n s v e r s e   h o r i z o n t a l   a x i s  

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

r o t a t i o n   a b o u t   a  l o n g i t u d i n a l   a x i s   ( p a s s a g e   of   t he   v e -  

h i c l e   o v e r   r a i l s   w h i c h   a r e   a s k e w ) ,   by  v i r t u e   of   t h e   f a c t  

t h a t   t h e   r o l l i n g   m o v e m e n t s   of   t h e   two  b o d i e s   a r e   i n d e -  

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

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

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

by  way  o f   n o n - l i m i t i n g   e x a m p l e ,   in   w h i c h :  

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



of  a  r a i l   of  t r a m w a y   v e h i c l e   p r o v i d e d   w i t h   an  i n t e r -  

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

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

of  the   c e n t r a l   p a r t   of   t h e   v e h i c l e   on  an  e n l a r g e d   s c a l e ,  

F i g u r e   3  i s   a  s c h e m a t i c   v i e w   t a k e n   on  l i n e   I I I -  

I I I   of  F i g u r e   2 ,  

F i g u r e   4  i s   a  s c h e m a t i c   v i e w   t a k e n   on  l i n e   I V -  

IV  of  F i g u r e   2,  a n d  

F i g u r e   5  i s   a  s c h e m a t i c   v i e w   t a k e n   on  l i n e   V -  

V  of  F i g u r e   2 .  

In  t he   d r a w i n g s ,   r e f e r e n c e   V  g e n e r a l l y   i n d i c a t e s  

a  t r a m w a y   v e h i c l e   f o r m e d   by  a  p a i r   of  c a r r i a g e s   C  ,   C2 

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

c a t i o n   p a s s a g e   10  b e t w e e n   t he   b o d i e s   B1,  B2  of   t he   c a r -  

r i a g e s .  

As  i s   s e e n   in  F i g u r e   1,  t h e   v e h i c l e   V  has   a  p a i r  

of  c o n v e n t i o n a l   d r i v e   b o g i e s   M1,  M2  w i t h   w h e e l s   of  c o n -  

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

B1  and   c l o s e   to  t he   r e a r   end  of   the   body  B2  r e s p e c t i v e l y .  

The  a d j o i n i n g   e n d s   of  t he   two  b o d i e s   B1,  B2  h a v e  

r e s p e c t i v e   s u p p o r t   b o g i e s   P1,   P2  w i t h   s m a l l e r   d i a m e t e r  

w h e e l s .   The  s u p p o r t   b o g i e s   P1,   P2  a r e   p r e f e r a b l y   of   t h e  

t y p e   f o r m i n g   t he   s u b j e c t   of  I t a l i a n   P a t e n t   A p p l i c a t i o n  

No.  6 8 5 1 0 - A / 8 2   in  t he   name  of   the   same  A p p l i c a n t s   a n d  

w i l l   t h u s   no t   be  d e s c r i b e d   b e l o w   f o r   b r e v i t y .   For   t h e  

p u r p o s e s   of   t he   p r e s e n t   i n v e n t i o n   i t   s u f f i c e s   to  s a y  

t h a t   the   w h e e l s   of   t h e   two  s u p p o r t   b o g i e s   P  ,   P2  h a v e  

a  d i a m e t e r   e q u a l   to  a b o u t   h a l f   (35  cm)  t h a t   of  t h e  

w h e e l s   of  t he   d r i v e   b o g i e s   M1,  M  2  a l l o w i n g   t he   v e h i c l e  

V  to  be  p r o v i d e d   w i t h   a  f l o o r ,   g e n e r a l l y   i n d i c a t e d   F 



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

l e n g t h   b e t w e e n   t h e   two  d r i v e   b o g i e s   M1,  M 2  a t   a  h e i g h t  

n o r m a l l y   o f   t h e   o r d e r   of   45  cm  f r o m   the   p l a n e   of  t h e  

t r a c k ,   c o n s e q u e n t l y   e n s u r i n g   e a s i e r   and  more  c o n v e n i e n t  

a c c e s s   f o r   p a s s e n g e r s   t h r o u g h   t h e   d o o r s   D  of  t he   v e -  

h i c l e .  

As  i s   more   c l e a r l y   shown  in   F i g u r e   2,  e a c h   o f  

t he   b o d i e s   B  ,   B2  i n c l u d e s   a  r o o f   12,  s i d e   w a l l s   14  a n d  

a  b a s e   w a l l   or   f l o o r   16  h a v i n g   a  p a r t   18  p r o j e c t i n g  

b e y o n d   t h e   end  of   t he   r o o f   12  t o w a r d s   the   i n t e r c o m m u -  

n i c a t i o n   p a s s a g e   10.  As  i s   b e s t   s e e n   in   F i g u r e   4,  t h e  

f r e e   end  o f   e a c h   p r o j e c t i n g   p a r t   18  has   a  s e m i c i r c u l a r  

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

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

b e a r i n g   and  s l i d i n g   g u i d e   20  t h e   f u n c t i o n   of   w h i c h   w i l l  

be  c l a r i f i e d   b e l o w .  

R e t u r n i n g   a g a i n   to  F i g u r e  2 ,   e a c h   of  t h e   b o g i e s  

P  ,   P2  i s   c o n n e c t e d   to  t he   p r o j e c t i n g   b a s e   p a r t   18  o f  

t he   r e s p e c t i v e   body   B1,  B2  t h r o u g h   a  r e s p e c t i v e   c e n t r e  

p l a t e   g e n e r a l l y   i n d i c a t e d   22  t h e   o u t e r   r i n g   of   w h i c h ,  

i n d i c a t e d   24,  i s   f i x e d   to  t he   b o g i e .  

The  i n t e r c o m m u n i c a t i o n   p a s s a g e   10  c o m p r i s e s   a  

r i g i d   t u b u l a r   e l e m e n t   25  c o m p r i s i n g   an  u p p e r   w a l l   2 6  

s u r m o u n t e d   by  a  r o o f   28,  a  b a s e   w a l l   30  and  two  s i d e  

w a l l s   32.  As  i s   b e s t   s e e n   in  F i g u r e s   2  and  4,  t he   b a s e  

w a l l   30  h a s   s e m i c i r c u l a r   g u i d e   p a r t s   34  at   i t s   two  e n d s  

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

s i d e   w a l l s   32,  by  s e c t o r   p l a t e s   36  a r t i c u l a t e d  t o   t h e  

r e m a i n i n g   p a r t   of   t he   b a s e   w a l l   30  a b o u t   r e s p e c t i v e  

h i n g e   p i n s   38.   The  s e m i c i r c u l a r   g u i d e   p a r t s   34  s l i d a b l y  



b e a r   on  t he   s e m i c i r c u l a r   p a r t s   20  of  the   p r o j e c t i o n s  

18  of  t he   f l o o r s   16  of  the  two  b o d i e s   B  ,   B2  w i t h   t h e  

i n t e r p o s i t i o n   of  s l i d i n g   b l o c k s   4 0 .  

B e n e a t h   the   b a s e   w a l l   30  i s   f i x e d   a  r e i n f o r c i n g  

c r o s s   member   42  to  w h i c h   is   r i g i d l y   c o n n e c t e d   a  l o n g i -  

t u d i n a l   c o n n e c t i n g   b a r   44  c o n n e c t e d   to  two  a t t a c h m e n t  

p a r t s   48  a t   i t s   ends   t h r o u g h   a r t i c u l a t e d   c o u p l i n g s   4 6 ,  

the   p a r t s   48  b e i n g   r i g i d l y   c o n n e c t e d   to  the   r i n g s   2 4  

of  the  two  c e n t r e   p l a t e s   2 2 .  

R e f e r e n c e   50  i n d i c a t e s   a  r o c k e r   s u p p o r t   a r m  

a r t i c u l a t e d   a t   i t s   c e n t r e   to  the   r o o f   28  a b o u t   a  v e r -  

t i c a l   p i v o t   p i n   52.  The  ends   of  t he   r o c k e r   arm  50  a r e  

in  t h e i r   t u r n   a r t i c u l a t e d   by  r e s p e c t i v e   v e r t i c a l   p i n s  

54  to  two  c o n n e c t i n g   r o d s   56  p i v o t a l l y   c o n n e c t e d   by  p i n s  

58  p a r a l l e l   to  t he   p i n s   54  to  two  a t t a c h m e n t   s t r u c t u r e s  

60  f i x e d   to  t h e   e n d s   of  the   r o o f s   12  of  the   two  b o d i e s  

B1,  B 2 .  

As  i s   c l e a r l y   s e e n   i n  F i g u r e s   2  and  4,  b e t w e e n  

the   s i d e   w a l l s   32  of   t h e   t u b u l a r   e l e m e n t   25  and  the   s i d e  

w a l l s   14  of   t he   two  b o d i e s   B1,   B   t h e r e   i s   a  c e r t a i n  

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

l a r   m o v e m e n t s   b e t w e e n   the   two  c a r r i a g e s   B  ,   B  a n d   t h e  

i n t e r c o m m u n i c a t i o n   p a s s a g e   10.  In  o r d e r   to  c l o s e   t h e s e  

s p a c e s   t h e r e   a r e   p r o v i d e d   w i t h i n   the   i n t e r c o m m u n i c a t i o n  

p a s s a g e   10  f o u r   v e r t i c a l   c o v e r s   62  e a c h   h a v i n g   a  b o x  

s t r u c t u r e   w i t h   an  o u t e r   w a l l   63  c u r v e d   l i k e   the   g u i d e  

p a r t   20  and  34  and  c o n t a i n i n g   v e r t i c a l   r a i n w a t e r   d r a i n -  

p i p e s   64.  Each  c o v e r   62  is   c o n n e c t e d   to  the   p r o j e c t i n g  

p a r t   18  of  t he   f l o o r   16  and  to  the  r o o f   12  of  t he   r e -  

s p e c t i v e   body  B1,  B   by  means  of  r e s p e c t i v e   h i n g e s   6 6 ,  



68  and  i t s   u p p e r   p a r t   i s   c o n n e c t e d   to  t he   u p p e r   w a l l  

26  of   t h e   t u b u l a r   e l e m e n t   25  so  as  to  be  r o t a t a b l e   a b o u t  

a  r e s p e c t i v e   v e r t i c a l   p i n   70.  The  b a s e s   of   t he   c u r v e d  

w a l l s   63  of   t h e   c o v e r s   62  a r e   in  s l i d i n g   c o n t a c t ,   b y  

means   o f   b r u s h e s   or  f l e x i b l e   s e a l s ,   n o t   s h o w n ,   w i t h   t h e  

g u i d e   p a r t s   20  and  34  w h i l e   t h e   s i d e s   of   t h e   c o v e r s   62  

f a c i n g   i n w a r d l y   of  t he   b o d i e s   B  ,   B  a r e   c o n n e c t e d   t o  

t h e   c o r r e s p o n d i n g   s i d e   w a l l s   14  t h e r e o f   by  means   o f  

f l e x i b l e   c l o s u r e   e l e m e n t s   72  n o r m a l l y   of  e l a s t o m e r i c  

m a t e r i a l .  

The  s h a p e   of   t h e   i n t e r c o m m u n i c a t i o n   p a s s a g e   1 0  

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

m o v e m e n t s   b e t w e e n   t he   c a r r i a g e s   C1,   C  
2  

and  t h e   r i g i d  

t u b u l a r   e l e m e n t   25  d u r i n g   m o v e m e n t   of   t h e   v e h i c l e   V,  

t h a t   i s :  

-  r o t a t i o n   of   e a c h   b o g i e   P  ,   P2  a b o u t   a  v e r t i c a l  

a x i s   d u r i n g   movemen t   of   t h e   v e h i c l e   V  a r o u n d   a  b e n d ;  

-  r o t a t i o n   a b o u t   a  t r a n s v e r s e   h o r i z o n t a l   a x i s  

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

-  r o t a t i o n   a b o u t   a  l o n g i t u d i n a l   a x i s   d u r i n g   p a s s -  

age  o f   t h e   v e h i c l e   V  o v e r   t r a c k s   w h i c h   a r e   a s k e w ,   b y  

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

two  b o d i e s   B  ,   B2  a r e   i n d e p e n d e n t   of  e a c h   o t h e r .  

I t   i s   c l e a r   f rom  t h e   a b o v e   t h a t   t he   i n t e r c o m -  

m u n i c a t i o n   p a s s a g e   10  a c c o r d i n g   to  t he   i n v e n t i o n   a l l o w s  

t h e   maximum  use   to  be  made  of   t h e   s p a c e   b e t w e e n   t he   t w o  

b o d i e s   ( B  ,   B2)   w h i c h   i s   a l l   to  t he   a d v a n t a g e   of   t h e  

c a r r y i n g   c a p a c i t y   of  t h e   v e h i c l e ,   a t   the   same  t i m e   e n -  

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

t w e e n   t h e   b o d i e s   t h e m s e l v e s .  



1.  P a s s a g e   f o r   i n t e r c o m m u n i c a t i o n   b e t w e e n   t h e  

b o d i e s   of  two  c a r r i a g e s   of  a  r a i l   or  t r a m w a y   v e h i c l e  

in  w h i c h   e a c h   of   t he   c a r r i a g e s   has   a  r e s p e c t i v e   b o g i e  

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

to  the   body   by  means   of  a  c e n t r e   p l a t e ,   c h a r a c t e r i s e d  

in  t h a t   i t   c o m p r i s e s   a  r i g i d   t u b u l a r   e l e m e n t   (25)   b e -  

n e a t h   w h i c h   i s   f i x e d   a  c o n n e c t i n g   b a r   (44)   c a r r y i n g  

a r t i c u l a t e d   a t t a c h m e n t   p a r t s   (48)   a t   i t s   e n d s   w h i c h   a r e  

f i x e d   to  t he   b o g i e s   ( P  ,   P  )   t h r o u g h   t he   s a i d   c e n t r e  

p l a t e s   ( 2 2 ) ,   t h e   t u b u l a r   e l e m e n t   (25)   h a v i n g   a  b a s e   w a l l  

or  f l o o r   (30)   w i t h   s u b s t a n t i a l l y   s e m i c i r c u l a r   g u i d e   e n d s  

(34)   w h i c h   b e a r   s l i d a b l y   on  c o m p l e m e n t a r y   p a r t s   ( 2 0 )  

p r o j e c t i n g   f rom  the   f l o o r s   (16)   of   t he   two  b o d i e s   ( B  ,  

B 2 ) ,   two  s i d e   w a l l s   (32)   and  an  u p p e r   w a l l   (26 ,   28)  t o  

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

(50)   t he   e n d s   of   w h i c h   a re   c o n n e c t e d   by  r e s p e c t i v e   c o n -  

n e c t i n g   r o d s   (56)   to  the   r o o f s   (12)   of   t he   two  b o d i e s  

(B1,  B 2 ) .  

2.  I n t e r c o m m u n i c a t i o n   p a s s a g e   a c c o r d i n g   to  C l a i m  

1,  c h a r a c t e r i s e d   in  t h a t   b e t w e e n   e a c h   s i d e   w a l l   ( 3 2 )  

of  t he   t u b u l a r   e l e m e n t   (25)   and  the   c o r r e s p o n d i n g   s i d e  

w a l l   (14)   of   e a c h   body  ( B 1 ,   B 2 ) ,   t h e r e   i s   i n t e r p o s e d  

an  i n t e r m e d i a t e   c o v e r   (62)   c a r r i e d   by  the   p r o j e c t i n g  

p a r t s   (18)   of  t he   b o t t o m   (16)   and  by  t he   r o o f s   (12)   o f  

the   r e s p e c t i v e   body  ( B  ,   B2)   and  p i v o t a l l y   c o n n e c t e d  

at   i t s   u p p e r   end  to  the   u p p e r   w a l l   (26)   of  the   t u b u l a r  

e l e m e n t   ( 2 5 ) .  

3.  I n t e r c o m m u n i c a t i o n   p a s s a g e   a c c o r d i n g   to  C l a i m  

2,  c h a r a c t e r i s e d   in  t h a t   the   i n t e r m e d i a t e   c o v e r s   ( 6 2 )  



e a c h   h a v e   an  o u t e r   w a l l   (63)   c u r v e d   l i k e   t he   s a i d   g u i d e  

e n d s   (34)   of  t he   b a s e   w a l l   (30)   of  the   t u b u l a r   e l e m e n t  

(25 )   and  in  s l i d i n g   c o n t a c t   t h e r e w i t h ,   t he   c o v e r   ( 6 2 )  

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

w a l l s   ( 14 )   of  t h e   b o d i e s   ( B  ,   B2)  by  f l e x i b l e   c l o s u r e  

e l e m e n t s   ( 7 2 ) .  

4.  I n t e r c o m m u n i c a t i o n   p a s s a g e   a c c o r d i n g   to  C l a i m  

2.  o r   C l a i m   3,  c h a r a c t e r i s e d   in   t h a t   t he   i n t e r m e d i a t e  

c o v e r s   ( 6 2 )   a r e   c o n n e c t e d   to  t he   f l o o r   (16)   and  to  t h e  

r o o f   (12 )   of   t he   b o d i e s   (B1 ,   B )   by  means   of   r e s p e c t i v e  

h i n g e s   ( 6 6 ,   6 8 ) .  

5.  I n t e r c o m m u n i c a t i o n   p a s s a g e   a c c o r d i n g   t o   a n y  o n e  

of   C l a i m s   2  to  4,  c h a r a c t e r i s e d   in  t h a t   t h e   i n t e r m e d i a t e  

c o v e r s   (62 )   have   a  box  s t r u c t u r e   c o n t a i n i n g   r a i n w a t e r  

d r a i n p i p e s   ( 6 4 ) .  

6.  I n t e r c o m m u n i c a t i o n   p a s s a g e   a c c o r d i n g   to  a n y  o n e  

of   C l a i m s   1  to  4,  c h a r a c t e r i s e d   in  t h a t   t h e   s a i d   g u i d e  

e n d s   (34 )   of   t he   f l o o r   (30 )   of   t he   t u b u l a r   e l e m e n t   ( 2 5 )  

a r e   d e f i n e d   a t   l e a s t   f o r   t he   g r e a t e r   p a r t   by  s e c t o r  

p l a t e s   ( 3 6 )   a r t i c u l a t e d   to   t h e   r e m a i n i n g   p a r t   of   t h e  

f l o o r   (30)   of   t he   t u b u l a r   e l e m e n t   ( 2 5 ) .  

7.  R a i l w a y   or  t r a m w a y   v e h i c l e   i n c l u d i n g   two  a r t i -  

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

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

in  w h i c h   e a c h   c a r r i a g e   h a s   c l o s e   to  t he   zone   of   i n t e r -  

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

by  m e a n s   of   a  c e n t r e   p l a t e ,   c h a r a c t e r i s e d   in  t h a t   t h e  

f l o o r s   (16)   of   the   two  b o d i e s   (B1,   B  )   have   r e s p e c t i v e  

p a r t s   ( 18 )   w i t h   s u b s t a n t i a l l y   s e m i c i r c u l a r   e n d s   ( 2 0 )  

p r o j e c t i n g   i n t o   t he   i n t e r c o m m u n i c a t i o n   p a s s a g e   (10)   a n d  



in  t h a t   the   s a i d   i n t e r c o m m u n i c a t i o n   p a s s a g e   (10)   i n -  

c l u d e s   a  r i g i d   t u b u l a r   e l e m e n t   (25)   b e n e a t h   w h i c h   i s  

f i x e d   a  c o n n e c t i n g   b a r   (44)   c a r r y i n g   a r t i c u l a t e d   a t t a c h -  

ment   p a r t s   (48)   at   i t s   e n d s   f i x e d   to  t he   b o g i e s   ( P  ,  

P  )   t h r o u g h   the   s a i d   c e n t r e   p l a t e s   ( 2 2 ) ,   t he   t u b u l a r  

e l e m e n t   (25)   h a v i n g   a  b a s e   w a l l   ( 3 0 ) ,   w i t h   s u b s t a n t i a l l y  

s e m i c i r c u l a r   g u i d e   ends   (34)   w h i c h   b e a r   s l i d i n g l y   o n  

t he   s a i d   s u b s t a n t i a l l y   s e m i c i r c u l a r   ends   (20)   of  t h e  

p r o j e c t i n g   p a r t s   (18)   of   t h e   f l o o r s   (16)   of  t h e   t w o  

b o d i e s   (B1,   B 2 ) ,   two  s i d e   w a l l s   (32)   and  an  u p p e r   w a l l  

(26 ,   28)  to  the   c e n t r e   of   w h i c h   i s   a r t i c u l a t e d   a  r o c k e r  

s u p p o r t   arm  (50)   the   e n d s   of   w h i c h   a re   c o n n e c t e d   t h r o u g h  

r e s p e c t i v e   c o n n e c t i n g   r o d s   (56)   to  t he   u p p e r   w a l l s   ( 1 2 )  

of   t he   two  b o d i e s   (B1,  B 2 ) .  

8.  R a i l   or  t r a m w a y   v e h i c l e   a c c o r d i n g   to  C l a i m   7 ,  

c h a r a c t e r i s e d   in  t h a t   b e t w e e n   e a c h   s i d e   w a l l   (32)   o f  

t he   t u b u l a r   e l e m e n t   (25)   and  the   c o r r e s p o n d i n g   s i d e   w a l l  

(14)   of   e a c h   body  ( B  ,   B  ) ,  t h e r e   i s   i n t e r p o s e d   an  i n -  

t e r m e d i a t e   c o v e r   (62)   c a r r i e d   by  the   p r o j e c t i n g   p a r t  

(18)   of  the   f l o o r   (16)   and  by  t he   r o o f   (12)   of  t h e  

r e s p e c t i v e   body  (B1,   B  )   and  p i v o t a l l y   c o n n e c t e d   a t   i t s  

u p p e r   end  to  the   u p p e r   w a l l   (26)   of  t he   t u b u l a r   e l e m e n t  

( 2 5 ) .  

9.  R a i l   or  t r a m w a y   v e h i c l e   a c c o r d i n g   to  C l a i m   8 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   i n t e r m e d i a t e   c o v e r s   (62)   h a v e  

an  o u t e r   w a l l   (63)   c u r v e d   l i k e   the   s a i d   g u i d e   e n d s   ( 3 4 )  

of   t h e   f l o o r   (30)   of   t he   t u b u l a r   e l e m e n t   (25 )   and  i n  

s l i d i n g   c o n t a c t   t h e r e w i t h ,   t he   c o v e r s   (62)   b e i n g   c o n -  

n e c t e d   l a t e r a l l y   to  the   c o r r e s p o n d i n g   s i d e   w a l l s   ( 1 4 )  

of   t he   b o d i e s   ( B  ,   B  )   by  f l e x i b l e   c l o s u r e   e l e m e n t s  



( 7 2 ) .  

10.  R a i l   or   t r a m w a y   v e h i c l e   a c c o r d i n g   to  C l a i m   8 

or   C l a i m   9,  c h a r a c t e r i s e d   in  t h a t   t he   i n t e r m e d i a t e  

c o v e r s   ( 6 2 )   a r e   c o n n e c t e d   to  t h e   f l o o r s   (16)   and  to  t h e  

r o o f s   (12 )   o f   t he   b o d i e s   (B1,  B  )   by  means   o f   r e s p e c t i v e  

h i n g e s   ( 6 6 ,   6 8 ) .  

11.  R a i l   or   t r a m w a y   v e h i c l e   a c c o r d i n g   to  a n y  o n e  

of   C l a i m s   8  to   10,  c h a r a c t e r i s e d   in  t h a t   t h e   i n t e r m e -  

d i a t e   c o v e r s   (62)   have   a  box  s t r u c t u r e   c o n t a i n i n g   r a i n -  

w a t e r   d r a i n p i p e s   ( 6 4 ) .  

12.  R a i l   or   t r a m w a y   v e h i c l e   a c c o r d i n g   to  a n y  o n e  

of   C l a i m s   7  to   11,  c h a r a c t e r i s e d   in   t h a t   t he   s a i d   g u i d e  

e n d s   (34)   o f   the   f l o o r   (30)   o f   t h e   t u b u l a r   e l e m e n t   ( 2 5 )  

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

p l a t e s   (36 )   a r t i c u l a t e d   to  t h e   r e m a i n i n g   p a r t   of  t h e  

f l o o r   (30 )   o f   t he   t u b u l a r   e l e m e n t   ( 2 5 ) .  
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