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A  ro-ro  vessel. 

®  A  RoRo-vessel  having  an  upper  cargo-carrying  deck 
(12)  and  a  permanent  communication  deck  (11)  therebelow, 
as  well  as  at  least  one  centrally  located  cargo  space  (16). 
This  extends  from  the  upper  deck  to  below  the  water  line. 
This  cargo  space  houses  two  series  of  two-storey  cargo  re- 
ception  elevators  (18),  which  are  vertically  displaceable  by 
means  of  lifting  gear  in  such  a  manner  that  either  the  upper 
(19),  or  the  lower  (20)  platform  thereof  will  be  level  with  the 
lower  communication  deck  (11). 



The  p r e s e n t   i n v e n t i o n   r e f e r s   to  a  R o R o - v e s s e l   h a v i n g   a n  

u p p e r   c a r g o - c a r r y i n g   deck   and  a  p e r m a n e n t   c o m m u n i c a t i o n   d e c k  

t h e r e b e l o w   as  w e l l   as  a t   l e a s t   one  c e n t r a l   c a r g o   s p a c e  

e x t e n d i n g   f rom  t he   u p p e r   deck   to  b e l o w   t h e   w a t e r   l i n e .  

The  c o m m u n i c a t i o n   deck   of  a  R o R o - v e s s e l   is   u s u a l l y  

l o c a t e d   a t   t h e   l e v e l   of  t he   w a t e r   l i n e .   For   t h e   l o a d i n g   a n d  

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

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

s p a c e ,   or  c o m p l i c a t e d   l i f t i n g   g e a r   a r e   r e q u i r e d .   The  l o a d i n g  

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

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

h a n d l i n g   a t   t he   c o m m u n i c a t i o n   d e c k .  

The  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s   to   p r o p o s e   a  

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

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

c o m m u n i c a t i o n   deck   is  p o s s i b l e ,   and  w h i c h   i n c l u d e s   s i m p l e  

and  r e l i a b l e   o p e r a t i n g   g e a r .  
The  i n v e n t i o n   is  c h a r a c t e r i z e d   in  t h a t   t h e   c a r g o   s p a c e  

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

e l e v a t o r s ,   w h i c h   a r e   v e r t i c a l l y   d i s p l a c e a b l e   by  means   o f  

l i f t i n g   g e a r   in  such   a  m a n n e r   t h a t   t h e   u p p e r   or   t h e   l o w e r  

p l a t f o r m   w i l l   be  l e v e l   w i t h   t h e   c o m m u n i c a t i o n   d e c k .  

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

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

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

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

e l e v a t o r .  

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

e x t e n d i n g   l o n g i t u d i n a l l y   in  t he   v e s s e l ,   and  a t   one  end  b e i n g  

c o n n e c t e d   to  a  t e n s i o n i n g   d e v i c e   and  a t   i t s   o p p o s i t e   e n d  

b e i n g   a t t a c h e d   to  a  p u l l i n g   d e v i c e .  

A d v a n t a g e o u s l y   t he   p u l l i n g   w i r e   means   is   p r o v i d e d   w i t h  

f i x e d   b l o c k s ,   a d a p t e d   to  p a s s   t h r o u g h   t h e   y o k e s   or  to  b e  

l o c k e d   to  e i t h e r   of  them  by  d r i v e r s ,   when  t h e   a s s o c i a t e d  



e l e v a t o r   is  to  be  o p e r a t e d .  

The  y o k e s   p u l l e d   by  t h e   w i r e   means  a r e   p r e f e r a b l y   g u i d e d  

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

s t o p s   fo r   the   y o k e s   c o r r e s p o n d i n g   to  a  l o w e r   p o s i t i o n   of  t h e  

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

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

In  a  R o R o - s h i p   a d a p t e d   f o r   t he   t r a n s p o r t a t i o n   of  r a i l w a y  

c a r s ,   t he   u p p e r   deck   is   a d v a n t a g e o u s l y   s h e l t e r e d   and  t h e  

v e s s e l   i n c l u d e s   a t   l e a s t   one  o n e - s t o r e y   c a r g o   e l e v a t o r  

l o c a t e d   b e t w e e n   the   c o m m u n i c a t i o n   deck   and  t h e   c a r g o   s p a c e ,  
and  a t t a c h a b l e   to  a  l i f t i n g   g e a r   in  s u c h   a  m a n n e r   t h a t   i t  

can  be  b r o u g h t   l e v e l   w i t h   t h e   l o w e r   deck   or  t h e   u p p e r   c a r g o  

c a r r y i n g   d e c k ,   r e s p e c t i v e l y .  

P r e f e r a b l y   deck   p a n e l s   a r e   p i v o t a b l e   f rom  v e r t i c a l  

p o s i t i o n s   to  t he   s i d e   of  t h e   o n e - s t o r e y   e l e v a t o r   t o  

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

c a t i o n   deck   a d j a c e n t   to   t h e   t w o - s t o r e y   p l a t f o r m s ,   when  t h e  

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

c a r g o   c a r r y i n g   d e c k .  

The  i n v e n t i o n   w i l l   b e l o w   be  d e s c r i b e d   w i t h   r e f e r e n c e   t o  

e m b o d i m e n t s   shown  in  t he   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 u r e   1  is  an  e l e v a t i o n   of  a  R o R o - v e s s e l   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   in  w h i c h   t h e   s i d e   p l a t i n g   has   b e e n  

p a r t l y   c u t   a w a y ,  

F i g u r e   2  is   a  t r a n s v e r s e   s e c t i o n   t h r o u g h   t h e   v e s s e l   on  a  

l a r g e r   s c a l e ,  

F i g u r e   3  in  t h e   same  s c a l e ,   s h o w s   a  p o r t i o n   of  t h e   c a r g o  

s p a c e   of  t h e   v e s s e l ,   as  v i e w e d   f rom  one  s i d e ,  

F i g u r e   4  shows  a  p u l l i n g   m e c h a n i s m   f o r m i n g   p a r t   of  t h e  

i n v e n t i o n ,   as  v i e w e d   f rom  a b o v e ,  

F i g u r e   5  shows  a  s i d e   v i e w   of  a  t e n s i o n i n g   d e v i c e   a c c o r d i n g  

to   t he   i n v e n t i o n ,   a n d  

F i g u r e   6  is  an  e l e v a t i o n   on  a  l a r g e r   s c a l e   of  a  m o d i f i e d  

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

p o r t a t i o n   of  r a i l w a y   c a r s .  

The  R o R o - v e s s e l   shown  in  F i g u r e s   1  -   3  i s   b a s i c a l l y   o f  

c o n v e n t i o n a l   k i n d ,   w i t h   an  a f t   c o m m u n i c a t i o n   ramp  10  a l s o  

s e r v i n g   as  r e a r   c l o s u r e   d o o r .   The  ramp  is  s w i n g a b l e   i n  



r e l a t i o n   to   a  deck   11  a d a p t e d   to  r e c e i v e   w h e e l e d   c a r g o  
c a r r i e r s ,   such   as  t r a i l e r s   or  r a i l w a y   c a r s ,   and  h e r e  

r e f e r r e d   to  as  t h e   c o m m u n i c a t i o n   d e c k .   The  u p p e r   deck   12  o f  

t h e   v e s s e l   is   a d a p t e d   to  r e c e i v e   L o L o - h a n d l e d   c a r g o  
c o n t a i n e r s   13  l i f t e d   by  c r a n e s   14,  m o v a b l e   a l o n g   t he   b u l w a r k  

of  t h e   v e s s e l .  

The  c o m m u n i c a t i o n   deck   11  e x t e n d s   l o n g i t u d i n a l l y   f r o m  

t h e   ramp,   a b o v e   t he   e n g i n e   room  15  of  t he   v e s s e l   to  a  

c e n t r a l   c a r g o   s p a c e   16,  w h i c h   e x t e n d s   f rom  t he   u p p e r   deck   12 

down  to  t h e   d o u b l e   b o t t o m   17  of  t he   v e s s e l .   T h i s   c a r g o   s p a c e  

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

18,  w h i c h   a r e   v e r t i c a l l y   d i s p l a c e a b l e ,   so  e i t h e r   t h e   u p p e r  

19,  or  t he   l o w e r   20  p l a t f o r m   t h e r e o f   w i l l   be  l e v e l   w i t h   t h e  

c o m m u n i c a t i o n   d e c k .  

The  c a r g o   r e c e i v i n g   e l e v a t o r s   18  a r e   b e t t e r   shown  i n  

F i g u r e s   2  and  3.  F i g u r e   2  i n d i c a t e s   t h a t   t h e   c a r g o   s p a c e   16 

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

two  l o n g i t u d i n a l   b u l k h e a d s   21,  i n t o   a  p o r t   h a l f   16a,   and  a  

s t a r b o a r d   h a l f   16b.   Each  of  t h e s e   h a l v e s   is  p r o v i d e d   w i t h   a  

s e r i e s   of  i d e n t i c a l   c a r g o   r e c e i v i n g   e l e v a t o r s   18  and  l i f t i n g  

means   t h e r e f o r .   I t   is   of  c o u r s e   p o s s i b l e   to  d e s i g n   t he   s h i p  

w i t h   a  s i n g l e   c e n t r a l   c a r g o   s p a c e   o n l y ,   or  w i t h   more  t h a n  

two  e l e v a t o r s   a b r e a s t .   Each  p l a t f o r m   19,  20  in  an  e l e v a t o r  

is   d e s i g n e d   to  r e c e i v e   f o u r   I S O - c o n t a i n e r s   22  a b r e a s t ,   o r  

a l t e r n a t i v e l y   t h r e e  s p e c i a l   c o n t a i n e r s   23  f o r   f o r r e s t  

p r o d u c t s .   The  h e a d r o o m   p e r m i t s   two  s u p e r p o s e d   I S O - c o n t a i n e r s  

i f   t h e y   a r e   h a n d l e d   by  a  low  t e r m i n a l   t r a i l e r   24.  F i g u r e   3 

shows   one  e l e v a t o r   l o w e r e d   so  i t   r e s t s   upon  t h e   t op   p l a t e  

17a  of  t h e   d o u b l e   b o t t o m ,   and  a  f u r t h e r   e l e v a t o r   18  r a i s e d  

to   i t   u p p e r   p o s i t i o n .   I t s   l o w e r   p l a t f o r m   20  w i l l   t h e n   b e  

l e v e l   w i t h   t h e   u p p e r   p l a t f o r m   19  of  t h e   f i r s t   m e n t i o n e d ,  

l o w e r e d   e l e v a t o r .   When  t h e   l o w e r   p l a t f o r m   20  is  to  b e  

l o a d e d ,   c a r g o   c a r r i e d   by  t r a i l e r s   is  t r a n s f e r r e d   b y  

way  of  t he   ramp  10,  t he   c o m m u n i c a t i o n   d e c k   11  and  t h e  

u p p e r   p l a t f o r m   of  t h e   f i r s t   e l e v a t o r .   When  t h e   l o w e r  

p l a t f o r m   20  of  t he   f o r w a r d   e l e v a t o r   is  f u l l y   l o a d e d ,   t h e  

e l e v a t o r   is  l o w e r e d   to  t h e   d o u b l e   b o t t o m ,   w h i l e  

s i m u l t a n e o u s l y   t he   a f t   e l e v a t o r   18  is   r a i s e d   so  i t s   l o w e r  



p l a t f o r m   can  be  l o a d e d .   When  a l l   l o w e r   p l a t f o r m s   a r e   f u l l  

and  l o w e r e d ,   t h e   u p p e r   p l a t f o r m s   19  as  w e l l   as  t he   c o m m u n i -  

c a t i o n   deck   11  can  be  f i l l e d   w i t h   t r a i l e r s .   When  u n l o a d i n g  

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

The  e l e v a t o r s   18  a r e   o p e r a t e d   by  means   of  e i g h t   l i f t i n g  

w i r e s   25,  o p e r a t i n g   in  p a r a l l e l ,   and  a t t a c h e d ,   f o u r   to  e a c h  

s i d e   of  the   p l a t f o r m s   in  v e r t i c a l   beams  18a .   The  l i f t i n g  

w i r e s   a r e   led   o v e r   p u l l e y s   26  to  a  yoke   27,  w h i c h   i s  

d i s p l a c e a b l y   g u i d e d   in  a  t u n n e l   28,  w h i c h   e x t e n d s   l o n g i t u d i -  

n a l l y ,   c e n t r a l l y   a b o v e   e a c h   c a r g o   s a c e   h a l f   16a,   16b.   One  

yoke   27  is  p r o v i d e d   f o r   e a c h   e l e v a t o r   18  and  p u l l i n g   w i r e  

means   29  run  t h r o u g h   e a c h   t u n n e l   28  f rom  a  p u l l i n g   d e v i c e   30  

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

27  to  a  t e n s i o n i n g   d e v i c e   31  a t   t h e   o p p o s i t e   end  of  t h e  

p u l l i n g   w i r e s .   The  p u l l i n g   d e v i c e   i n c l u d e s   f o u r   p a r a l l e l  

p r e s s u r e   f l u i d   rams  30a .   T h e s e   a r e   m o u n t e d   w i t h   one  end  in  a  

c r o s s   beam  32  a t   one  end  of  t h e   t u n n e l ,   w h i l e   t h e i r   o t h e r  

ends   a r e   c o n n e c t e d   to   a  common  a t t a c h m e n t   32  f o r   t h e   p u l l i n g  

w i r e s   29.  The  f l u i d   p r e s s u r e   rams  30a  l o c a t e d   in  t h e   a f t  

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

a c t i o n   of  t he   t e n s i o n i n g   d e v i c e   31,  l o c a t e d   in  t h e   f o r w a r d  

p a r t   of  t he   v e s s e l .   The  t e n s i o n i n g   d e v i c e   i s   shown  i n  

F i g u r e   5  and  i n c l u d e s   a  v e r t i c a l   t a c k l e   34  c a r r y i n g   a  w e i g h t  

35.  The  w e i g h t   35  w i l l   be  r a i s e d   s o m e w h a t   when  t h e   p u l l i n g  

w i r e   means   29  is  b r o u g h t   a f t w a r d s ,   and  w i l l   be  l o w e r e d   w h e n  

t h e   f l u i d   p r e s s u r e   in  t h e   rams  30  i s   r e l e i v e d .  

The  y o k e s   27  c o o p e r a t e   w i t h   f i x e d   d r i v e r s   36,  w h i c h   a r e  

s e l e c t i v e l y   a t t a c h a b l e   to  t h e   w i r e s   29,  so  e i t h e r   e l e v a t o r  

18  can  be  r a i s e d   or  l o w e r e d ,   w h i l e   t h e   o t h e r   e l e v a t o r s   a r e  

h e l d   s t a t i o n a r y .   The  d r i v e r s   may  be  d e s i g n e d   in  v a r i o u s  

w a y s ,   and  may  f o r   i n s t a n c e   i n c l u d e   b l o c k s   on  t h e   w i r e s   2 9 ,  

f i x e d l y   m o u n t e d   a t   s u i t a b l e   p o s i t i o n s .   N o r m a l l y   t h e y   w i l l  

p a s s   t h r o u g h   o p e n i n g s   in  t h e   y o k e s   27,  when  t h e   w i r e s   29  a r e  

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

a b u t m e n t   at   t he   y o k e ,   w h i c h   has   b e e n   b r o u g h t   to  b l o c k i n g  

p o s i t i o n .   A l t e r n a t i v e l y   t he   d r i v e r   26  can   be  m o u n t e d   on  t h e  

yoke   and  be  d e s i g n e d   to  g r i p   t h e   w i r e s   2 9 .  

The  t u n n e l   28  is  p r o v i d e d   w i t h   s t a t i o n a r y   s t o p s   3 7 ,  



w h i c h   form  a b u t m e n t s   f o r   t he   y o k e s   27  c o r r e s p o n d i n g   to  t h e  

l o w e r   p o s i t i o n s   of  t he   e l e v a t o r s   18,  as  w e l l   as  w i t h   m o v a b l e  

s t o p s   38,  w h i c h   a r e   o p e r a b l e   from  p o s i t i o n s   o u t s i d e   t h e  

t u n n e l   28,  to  p o s i t i o n s   w i t h i n   the   l a t t e r   f o r   l o c k i n g   a  

s e l e c t e d   yoke  27  in  t he   u p p e r   p o s i t i o n   of  t h e   a s s o c i a t e d  

e l e v a t o r   18.  C o r r e s p o n d i n g   o p e r a b l e   s t o p s   ( n o t   shown)   a r e  

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

s p a c e   h a l v e s   16a ,   16b  f o r   l o c k i n g   the   e l e v a t o r s   t h e r e i n   i n  

t h e i r   u p p e r   p o s i t i o n s .   In  t h i s   m a n n e r   e a c h   e l e v a t o r   can  b e  

a t t a c h e d   to  t h e   w i r e s   29  and  r a i s e d   to  i t s   u p p e r   p o s i t i o n ,  

be  l o c k e d   t h e r e i n ,   and  f i n a l l y   r e l e a s e d   f rom  t he   w i r e s .  

The  v e s s e l   shown  in  t he   d r a w i n g s   is  d e s i g n e d   to  c o n t a i n  

s i x t e e n   e l e v a t o r s   and  can  r e c e i v e   s i x t y f o u r   t r a i l e r s   on  t h e  

l o w e r   p l a t f o r m s   20,  e i g h t y   t r a i l e r s   on  t h e   c o m m u n i c a t i o n  

d e c k   11  and  upon  t he   u p p e r   p l a t f o r m s   19,  as  w e l l   as  t h r e e  

h u n d e r e d   and  t h i r t y e i g h t   40'   c o n t a i n e r s   upon  t he   u p p e r   d e c k .  

O t h e r   c o m b i n a t i o n s   of  c a r g o   u n i t s   is  of  c o u r s e   p o s s i b l e   o n  

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

v e s s e l   is  e x p e c t e d   to  be  a r r a n g e d   in  l e s s   t h a n   e i g h t   h o u r s .  

F i g u r e   6  shows  a  f u r t h e r   d e v e l o p m e n t   of  t he   i n v e n t i o n   a t  

a  v e s s e l   a d a p t e d   s o l e l y   f o r   t he   t r a n s p o r t i o n   of  r a i l w a y  

c a r s .   In  t h i s   v e s s e l   t h e   u p p e r   c a r g o - c a r r y i n g   deck   12  i s  

p r o v i d e d   w i t h   a  w e a t h e r   s h e l t e r   s u p e r s t r u c t u r e   39.  A 

f u r t h e r ,   o n e - s t o r e y   e l e v a t o r   40  is  p r o v i d e d   a b o v e   t h e   e n g i n e  

room  15,  b e t w e e n   t he   c o m m u n i c a t i o n   deck   11  and  t h e   c a r g o  

s p a c e   16.  The  t w o - s t o r e y   e l e v a t o r s   18  a r e   h e r e   o p e r a t e d   b y  

l i f t i n g   g e a r s   w h i c h   p u l l   in  t he   f o r w a r d   d i r e c t i o n .   The  o n e -  

s t o r e y   e l e v a t o r   40  i s   o p e r a b l e   by  a  s e c o n d   s e t   of  l i f t i n g  

g e a r   l o c a t e d   b e l o w   t h e   t o p   of  t h e   s u p e r s t r u c t u r e   39.  In  i t s  

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

c a t i o n   d e c k ,   so  i t   w i l l   be  l e v e l   t h e r e w i t h .   In  i t s   u p p e r  

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

1 2 .  

The  e l e v a t o r   40  is   d i m e n s i o n e d   to  h a n d l e   f o u r - a x l e  

r a i l w a y   c a r s   by  means   of  t h e   d o u b l e   number   of  l i f t i n g   w i r e s  

25,  as  is  u sed   w i t h   t he   e l e v a t o r s   1 8 .  

The  c a r s   a r e   p u l l e d   f rom  t he   e l e v a t o r   and  r a n g e d   o v e r  

t h e   u p p e r   deck   by  s u i t a b l e   t r a c t i o n   m e a n s ,   when  the   e l e v a t o r  



40  is   r a i s e d   to  i t s   u p p e r   p o s i t i o n   a  number   of  deck   p a n e l s  

41  may  be  swung  from  r a i s e d   p o s i t i o n s   to  t he   s i d e   of  t h e  

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

b r i d g e   the   w e l l   in  t he   c o m m u n i c a t i o n   deck   11  a d j a c e n t   to  t h e  

two  r e a r m o s t   e l e v a t o r s   1 8 .  

In  a  p r o j e c t e d   v e s s e l   f i t t e d   a c c o r d i n g   to  F i g u r e   6  o n e  

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

upon  the   u p p e r   deck  12,  t he   e l e v a t o r   40,  t h e   u p p e r   and  l o w e r  

p a n e l s   19,  20  of  the   e l e v a t o r s   and  t h e   s w u n g - d o w n   d e c k -  

p a n e l s .  

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

f rom  t he   deck   p a n e l s   41  and  t h e   u p p e r   p a n e l s   19.  Then  t h e  

u p p e r   deck   12  is  e m p l i e d   by  means   of  t h e   v e r t i c a l l y  

d i s p l a c e a b l e   e l e v a t o r   40,  w h i l e   s i m u l t a n e o u s l y   t h e   t w o -  

s t o r e y   e l e v a t o r s   18,  two  and  two  a r e   r a i s e d   to  t h e i r   u p p e r  

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

w h e r e u p o n   c a r s   f rom  t h e   l o w e r   p l a t f o r m s   20  can  be  r e m o v e d  

f rom  t he   v e s s e l .   The  c o m p l e t e   u n l o a d i n g   can   be  p e r f o r m e d   i n  

b e t w e e n   two  and  t h r e e   h o u r s .  

The  i n v e n t i o n   is  no t   l i m i t e d   to   t h e   e m b o d i m e n t s  

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

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

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

t h e i r   two  p o s i t i o n s   a r e   p o s s i b l e .   T r a n s v e r s e   b u l k h e a d s  

e x t e n d i n g   s o m e w h a t   a b o v e   t h e   w a t e r   l i n e   39  may  be  p r o v i d e d  

in  t h e   c a r g o   s p a c e   h a l v e s   16a ,   16b,   b e t w e e n   some  of   t h e  

e l e v a t o r s   18.  H e r e b y   t h e   s a f e t y   a t   s ea   w i l l   be  g r e a t l y  

i m p r o v e d ,   as  t h e r e   is  s m a l l   r i s k   t h a t   t h e   c a r g o   s p a c e   i s  

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

t h e   c a u s e   of  s e v e r a l   t o t a l   l o s s e s   of   R o R o - v e s s e l s .  



1.  A  R o R o - v e s s e l   h a v i n g   an  u p p e r   c a r g o - c a r r y i n g   d e c k  

(12)  and  a  p e r m a n e n t   c o m m u n i c a t i o n   deck   (11)  t h e r e b e l o w  a s  

w e l l   as  a t   l e a s t   one  c e n t r a l   c a r g o   s p a c e   (16)  e x t e n d i n g   f r o m  

t h e   u p p e r   deck   (12)  to  b e l o w   the   w a t e r   l i n e   ( 3 8 ) ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   c a r g o   s p a c e   (16)  i s  

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

e l e v a t o r s ,   w h i c h   a r e   v e r t i c a l l y   d i s p l a c e a b l e   by  means   o f  

l i f t i n g   g e a r   (25,   27,  29,  30)  in  s u c h   a  m a n n e r   t h a t   t h e  

u p p e r   (19)  or  t he   l o w e r   (20)   p l a t f o r m   w i l l   be  l e v e l   w i t h   t h e  

c o m m u n i c a t i o n   deck   ( 1 1 ) .  

2.  A  v e s s e l   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  z  e  d   in  t h a t   t he   l i f t i n g   g e a r   i n c l u d e s   a  p u l l i n g  

m e c h a n i s m   (29,   30)  l o c a t e d   b e l o w   t h e   u p p e r   d e c k ,   as  w e l l   a s  

means   f o r   s e l e c t i v e l y   a t t a c h i n g   t he   m e c h a n i s m   to  l i f t i n g  

y o k e s   (27)   a s s o c i a t e d   w i t h   e a c h   e l e v a t o r .  

3.  A  v e s s e l   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  z  e  d   in  t h a t   t he   p u l l i n g   m e c h a n i s m   i n c l u d e s   w i r e   m e a n s  

(29)   e x t e n d i n g   l o n g i t u d i n a l l y   in  t he   v e s s e l ,   and  a t   one  e n d  

b e i n g   c o n n e c t e d   to  a  t e n s i o n i n g   d e v i c e   (31)   and  a t   i t s  

o p p o s i t e   end  b e i n g   a t t a c h e d   to  a  p u l l i n g   d e v i c e   ( 3 0 ) .  

4.  A  v e s s e l   a c c o r d i n g   to  c l a i m   3,  c  h  a  r  a  c  t   e  r  -  

i  z  e  d   in  t h a t   t h e   p u l l i n g   w i r e   means   (29)   is  p r o v i d e d  

w i t h   f i x e d   b l o c k s   ( 3 6 ) ,   a d a p t e d   to  p a s s   t h r o u g h   t h e   y o k e s  

(27)   or  to  be  l o c k e d   to  e i t h e r   of  them  by  d r i v e r s   ( 3 6 ) ,   w h e n  

t h e   a s s o c i a t e d   e l e v a t o r   is  to  be  o p e r a t e d .  

5.  A  v e s s e l   a c c o r d i n g   to  e i t h e r   of  t he   p r e c e d i n g  

c l a i m s ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t he   y o k e s   ( 2 7 )  

p u l l e d   by  the   w i r e   means   (29)   a r e   g u i d e d   in  a  t u n n e l   ( 2 8 ) ,  

t h e   s i d e   w a l l s   of  w h i c h   a r e   p r o v i d e d   w i t h   f i x e d   s t o p s   ( 3 7 )  

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

e l e v a t o r s   ( 1 8 ) ,   as  w e l l   as  m o v a b l e   s t o p s   (38)  c o r r e s p o n d i n g  

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



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

c l a i m s   in  w h i c h   the   u p p e r   c a r g o - c a r r y i n g   deck   (12)  i s  

s h e l t e r e d ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   at   l e a s t   o n e  

o n e - s t o r e y   c a r g o   e l e v a t o r   (40)  is  l o c a t e d   b e t w e e n   t h e  

c o m m u n i c a t i o n   deck   (11)  and  the   c a r g o   s p a c e   ( 1 6 ) ,   and  i s  

a t t a c h a b l e   to  a  l i f t i n g   g e a r   (25,   27,  29,  30)  in  such   a  

m a n n e r   t h a t   i t   can  be  b r o u g h t   l e v e l   w i t h   t h e   l o w e r   d e c k  

(11)  or  the   u p p e r   c a r g o - c a r r y i n g   deck   ( 1 2 ) ,   r e s p e c t i v e l y .  

7.  A  v e s s e l   a c c o r d i n g   to  c l a i m   6,  c  h  a  r  a  c  t   e  r  -  

i  z  e  d   in  t h a t   deck   p a n e l s   (41)  a r e   p i v o t a b l e   f r o m  

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

(40)   to  h o r i z o n t a l   p o s i t i o n s   f o r   b r i d g i n g   a  w e l l   in  t h e  

c o m m u n i c a t i o n   deck   (11)   a d j a c e n t   to  t h e   t w o - s t o r e y  

p l a t f o r m s ,   when  t he   o n e - s t o r e y   e l e v a t o r   h a s   been   r a i s e d  

l e v e l   w i t h   t he   u p p e r   c a r g o   c a r r y i n g   d e c k .  
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