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3) 

(54)  Spill  overflow  prevention  system  for  tanker  vessels. 

An  improved  spill  overflow  prevention  system  for  tanker 
vessels  (10)  comprising  a  longitudinally  disposed  trunk  line 
(18),  branch  lines  (19)  coupled  at  one  end  to  the  trunk  line 
(18)  and  at  the  other  end  to  the  cargo  compartments  (14)  of 
the  vessel,  valves  (20)  coupled  to  the  branch  lines  intermedi- 
ate  the  ends  thereof  for  permitting  the  free  flow  of  fluid 
chemical  and  petroleum  products  from  the  cargo  compart- 
ments  to  the  trunk  line  through  the  branch  lines  l19),  and  a 
retention  tank  (21)  disposed  in the vessel  (10)  and  coupled  to 
the  trunk  line  (18)  for  receiving  fluid  chemical  and  petroleum 
products  from  the  trunk  line.  Fluid  chemical  and  petroleum 
products  overflowing  from  the  cargo  compartments  (14)  of 
the  vessel  are  directed  from  the  compartments  through  the 
branch  lines  (19)  and  trunk  line  to  the  retention  tank  (21) 
thereby  preventing  overflow  of  the  products  externally  of  the 
compartments  The  branch  (19)  and  trunk  (18)  lines  are 
dimensioned  so  as  to  prevent  any  overpressurization  of  the 
compartments  during  an  overflow. 





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  an  a u t o -  

m a t i c   s y s t e m   f o r   p r e v e n t i n g   e x t e r n a l   c a r g o   s p i l l a g e   f r o m  

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

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

o f .  

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

p e t r o l e u m   p r o d u c t s ,   such   a s ,   f o r   e x a m p l e ,   o i l ,   i s   l o a d e d  

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

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

t h e   c a r g o   c o m p a r t m e n t s   of  t h e   v e s s e l .   I t   s o m e t i m e s   o c -  

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

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

m e n t s   a r e   f u l l .   As  a  r e s u l t ,   c a r g o   o v e r f l o w s   t h r o u g h   u l -  

l a g e   o p e n i n g s ,   gas  v e n t s   or   o t h e r   d e c k   a p e r t u r e s   c o m m u n i -  

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

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

w a t e r   c o n t a m i n a t i o n ,   a t m o s p h e r i c   p o l l u t i o n ,   as  w e l l   as  a  

f i r e   and  e x p l o s i o n   h a z a r d .  

Ca rgo   s p i l l s   a r e   t h e   r e s u l t   o f  a   v a r i e t y   o f  

c a u s e s .   One,  f o r   e x a m p l e ,   i s   n e g l i g e n c e   on  t he   p a r t   o f  

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



t h e   v e s s e l .   A n o t h e r   i s   a  f a u l t y   l o a d i n g   v a l v e ,   f o r  

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

u n d e r   t h e   v a l v e   g a t e .   O t h e r s  a r e   a  l e a k i n g   l i n e   u n d e r  

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

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

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

of   an  i n l e t   v a l v e   a f t e r   a  c a r g o   c o m p a r t m e n t   has   b e e n  

f i l l e d .   Such  c a r g o   o v e r f l o w s   can   c a u s e   s i g n i f i c a n t   p o l -  

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

b e i n g   l o a d e d   i s   c r u d e   o i l .   Fo r   e x a m p l e ,   d e p e n d i n g   u p o n  

t h e   s i z e   of   the   v e s s e l   and  t h e   f l o w   r a t e   of   t h e   c a r g o  

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

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

s e v e r a l   t h o u s a n d   b a r r e l s   of   o i l   may  be  l o s t   f rom  a  s i n g l e  

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

C a r g o   t a n k   o v e r f i l l   c o n t r o l   s y s t e m s   have   b e e n  

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

t a n k e r   v e s s e l   d u r i n g   l o a d i n g .   H i g h   l e v e l   a l a r m s   and  c o n -  

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

to   m o n i t o r   c a r g o   t a n k   l e v e l s   i n  a   v e s s e l   d u r i n g   l o a d i n g .  

W h i l e   s u c h   d e v i c e s   a r e   h e l p f u l ,   t h e y   a r e   s u b j e c t   to  m a l -  

f u n c t i o n s ,   a r e   d e p e n d e n t   on  human  m o n i t o r s ,   and  do  n o t  

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

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

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



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

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

an  o v e r f l o w   d u r i n g   l o a d i n g .   R e m o t e l y - a c t u a t e d ,   q u i c k -  

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

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

v a l v e s   can   c r e a t e   e x c e s s i v e   s u r g e   p r e s s u r e s   in   t he   c a r g o  

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

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

s u l t i n g   in   t h e   s p i l l a g e   of   c a r g o .   Such  v a l v e s   a r e ,   m o r e -  

o v e r ,   s t i l l   d e p e n d e n t   on  human  a t t e n t i o n   f o r   e f f e c t i v e  

o p e r a t i o n .  

I t   i s   t h e r e f o r e   an  o b j e c t   of   t h e   p r e s e n t   i n v e n -  

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

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

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

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

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

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

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

h o s e s   and  p i p e l i n e s   u s e d   to  l o a d   t h e   v e s s e l   or   the   b u l k -  

h e a d s   of   t h e   v e s s e l .  

I t   i s   a l s o   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

to   p r o v i d e   an  i m p r o v e d   s p i l l   o v e r f l o w   p r e v e n t i o n   s y s t e m  

f o r   t a n k e r   v e s s e l s   wh ich   w i l l   r e d u c e   t h e   p o l l u t i o n   of  t h e  

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



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

T h e s e   and  o t h e r   o b j e c t s   of  t h e   i n v e n t i o n   a r e  

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

f l u i d   c h e m i c a l   and  p e t r o l e u m   p r o d u c t s   in   w a t e r .   T h e  

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

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

d i s p o s e d   w i t h i n   t h e   h u l l   b e t w e e n   t h e   t o p   d e c k   and  t h e   h u l l  

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

d u c t s ,   and  means   c o u p l e d   to   t h e   c a r g o   c o m p a r t m e n t s   f o r  

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

p e t r o l e u m   p r o d u c t s .   The  i m p r o v e m e n t   o f   t h e   i n v e n t i o n   c o m -  

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

l i n e   means   c o u p l e d   a t   one  end  to   t h e   t r u n k   l i n e   means   a n d  

a t   t h e   o t h e r   end  to   t h e   c a r g o   c o m p a r t m e n t s ,   v a l v e   m e a n s  

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

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

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

t r u n k   l i n e   means   t h r o u g h   t h e   b r a n c h   l i n e   m e a n s ,   t he   b r a n c h  

l i n e   m e a n s   b e i n g   d i m e n s i o n e d   so  as  to   p r e v e n t   o v e r p r e s s u r i -  

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

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

t h e   t r u n k   l i n e   m e a n s ,   and  r e t e n t i o n   t a n k   means   d i s p o s e d   i n  

t h e   v e s s e l   and  c o u p l e d   to  t h e   t r u n k   l i n e   means   fo r   r e c e i v -  

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

l i n e   m e a n s .   F l u i d   c h e m i c a l   and  p e t r o l e u m   p r o d u c t s   o v e r -  



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

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

b r a n c h   l i n e   means   and  the   t r u n k   l i n e   means   to  t h e   r e t e n -  

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

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

c a r g o   c o m p a r t m e n t s .  

The  i m p r o v e d   s p i l l   o v e r f l o w   s y s t e m   of  t h e  

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

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

and  p o r t s   c a u s e d   by  t a n k   o v e r f l o w s   d u r i n g   l o a d i n g   o p e r a -  

t i o n s ,   t r a n s f e r s ,   d i s c h a r g e   or  c a r g o   e x p a n s i o n   in  a  t a n -  

k e r   v e s s e l .   T h i s   i s   a c h i e v e d   by  u t i l i z i n g   a  r e t e n t i o n  

t a n k ,   s p e c i f i c a l l y   one  or  more  e m p t y   t a n k s ,   such   as  a  

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

v e s s e l   s p a c e ,   as  a  p l e n u m ,   and  d i r e c t i n g   any  o v e r f l o w s  

f r o m   t h e   c a r g o   c o m p a r t m e n t s   i n t o   s u c h   a  r e t e n t i o n   t a n k .  

T h e s e   and  o t h e r   n o v e l   f e a t u r e s   and  a d v a n t a g e s  

of   t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in  g r e a t e r   d e -  

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

In  t h e   d r a w i n g s ,   w h e r e i n   s i m i l a r   r e f e r e n c e  

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

v i e w s   t h e r e o f :  

FIGURE  1  is   a  p e r s p e c t i v e   v i e w ,   p a r t i a l l y   i n  

c r o s s - s e c t i o n ,   of  a  t a n k e r   v e s s e l   i n c o r p o r a t i n g   an  i m -  

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



c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ;  

FIGURE  2  i s   a  p a r t i a l ,   c r o s s - s e c t i o n a l   v i e w  

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

t r a t e d   in   FIGURE  1  s h o w i n g   t h e   c o n s t r u c t i o n   of   t he   t r u n k  

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

FIGURE  3  i s   a  p a r t i a l ,   c r o s s - s e c t i o n a l   v i e w  

of   t h e   i m p r o v e d   s p i l l   o v e r f l o w   p r e v e n t i o n   s y s t e m   i l l u s -  

t r a t e d   in   FIGURE  1  s h o w i n g   t h e   c o n s t r u c t i o n   of  t he   r e t e n -  

t i o n   t a n k .  

R e f e r r i n g   now  to  t h e   d r a w i n g s ,   t h e r e  i s   s h o w n  

a  t a n k e r   v e s s e l  g e n e r a l l y   i d e n t i f i e d   by  t h e   r e f e r e n c e  

n u m e r a l   10  w h i c h   i n c l u d e s   a  h u l l   c o m p r i s i n g   a  b o t t o m   11  

and  s i d e s   12,   a  t o p   o r   m a i n   d e c k   13,   and  a  p l u r a l i t y   o f  

w a t e r t i g h t   c a r g o   c o m p a r t m e n t s   14.  The  c a r g o   c o m p a r t m e n t s  

a r e   d i s p o s e d   w i t h i n   t h e   h u l l   b e t w e e n   t o p   deck   13  and  h u l l  

b o t t o m   11  f o r   r e c e i v i n g   c a r g o   c o m p r i s i n g   f l u i d   c h e m i c a l  

and  p e t r o l e u m   p r o d u c t s ,   f o r   e x a m p l e ,   c r u d e   o i l ,   from  a  

l a n d   s t o r a g e   t a n k   15.   C a r g o   e x p a n s i o n   t r u n k s   16  a re   c o u -  

p l e d   to   and  open   d o w n w a r d l y   i n t o   e a c h   of  c a r g o   c o m p a r t -  

m e n t s   14.  A  c a r g o   p i p e l i n e   17  i s   c o u p l e d   to  each   of  t h e  

c a r g o   c o m p a r t m e n t s   14  f o r   f i l l i n g   t he   c o m p a r t m e n t s   w i t h  

c a r g o   f rom  l a n d   s t o r a g e   t a n k   1 5 .  

V e s s e l   10  i n c l u d e s   a  l o n g i t u d i n a l   t r u n k   l i n e  

18,   w h i c h   can   be  d i s p o s e d   e i t h e r   a b o v e   or   b e l o w   top  d e c k  

13 ,   and  a  p l u r a l i t y   of   b r a n c h   l i n e s   19  w h i c h   a r e   c o u p l e d  



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

t h e   t r u n k   l i n e   i n t o   t h e   r e t e n t i o n   t a n k   21.  A  p l u r a l i t y  

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

o p e n i n g   23  to   p e r m i t   g a s e s   to   e s c a p e   i n t o   r e t e n t i o n   t a n k  

21.   The  r e t e n t i o n   t a n k   i s   p r o v i d e d   w i t h   an  e x h a u s t   v e n t  

24  w h i c h   i n c l u d e s   a  f l a m e   s c r e e n   25  and  a  p r e s s u r e / v a c u u m  

r e l i e f   v a l v e   26  f o r   v e n t i n g   g a s e s   f rom  the   r e t e n t i o n   t a n k  

to  t h e   a t m o s p h e r e .   G a s e s   a r e   v e n t e d  f r o m   t h e   c a r g o  

c o m p a r t m e n t s   14  to   t h e   a t m o s p h e r e   d u r i n g   f i l l i n g   of  t h e  

c o m p a r t m e n t s   t h r o u g h   t r u n k   l i n e   18  and  b r a n c h   l i n e s   19  t o  

r e t e n t i o n   t a n k   21.  A  p l u r a l i t y   of   b y p a s s   l i n e s   27  a r e  

c o u p l e d   to   b r a n c h   l i n e s   19  i n t e r m e d i a t e   t h e   e n d s   t h e r e o f  

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

p r e s s u r e / v a c u u m   r e l i e f   v a l v e   28,   w h i c h   p r e f e r a b l y   c o m -  

p r i s e s   a  c l o s e d   t y p e   p r e s s u r e / v a c u u m   r e l i e f   v a l v e ,   c o u p l e d  

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

g a s e s   f r o m   c a r g o   c o m p a r t m e n t s   14  to  r e t e n t i o n   t a n k   2 1  

t h r o u g h   t r u n k   l i n e   18  and  b r a n c h   l i n e s   19  when  v a l v e s   20 

a r e   p o s i t i v e   t y p e   c l o s u r e   v a l v e s   and  a re   c l o s e d ,   i . e . ,  

d u r i n g   a l l   o p e r a t i o n s   on  t h e   v e s s e l   e x c e p t   when  f i l l i n g   a n  

c a r g o   c o m p a r t m e n t s   or   t r a n s f e r r i n g   c a r g o   b e t w e e n   the   c o m -  

p a r t m e n t s .   When  v a l v e s   20  c o m p r i s e   n o n - r e t u r n   c l a p p e r  

v a l v e s ,   t h e   b y p a s s   l i n e s   27  and  v a l v e s   28  p e r m i t   v a c u u m  

r e l i e f   in   t h e   c a r g o   c o m p a r t m e n t s   14.  I t   s h o u l d   be  n o t e d  

t h a t   t h e   b y p a s s   l i n e s   27  a r e   n o t   r e q u i r e d   i f   t h e   v e s s e l   i s  



a t   one  end  to   t r u n k   l i n e   18  and  a t   t h e   o t h e r - e n d   t o  

c a r g o   e x p a n s i o n   t r u n k s   16.  A  p l u r a l i t y   of   v a l v e s   2 0 ,  

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

w e i g h t e d   or  s p r i n g - c o n t r o l l e d   to  p r o d u c e   t h e   r e q u i r e d  

b a c k   p r e s s u r e   f o r   v a p o r   v e n t i n g ,   or   p o s i t i v e   t y p e   c l o s u r e  

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

a r e   c o u p l e d   to   t h e   b r a n c h   l i n e s   19  i n t e r m e d i a t e   t he   e n d s  

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

and  p e t r o l e u m   p r o d u c t s ,   i . e . ,   t h e   l i q u i d   c a r g o ,   f rom  c a r g o  

e x p a n s i o n   t r u n k s   16  to   t r u n k   l i n e   18  t h r o u g h   b r a n c h   l i n e s  

19.  I f   n o n - r e t u r n   c l a p p e r   v a l v e s   a r e   u s e d ,   t h e   v a l v e s  

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

e x p a n s i o n   t r u n k s   16  to   t r u n k   l i n e   18  t h r o u g h   b r a n c h   l i n e s  

19.  A  c a r g o   r e t e n t i o n   t a n k   21,  w h i c h   may  c o m p r i s e   e i t h e r  

a  w ing   t a n k   or   a  p l u r a l i t y   of  i n t e r c o n n e c t e d   t a n k s   of  t h e  

v e s s e l ,   i s   c o u p l e d   to   t r u n k   l i n e   18  f o r   r e c e i v i n g   c a r g o  

f r o m   t h e   t r u n k   l i n e .   An  o v e r f l o w   p i p e   22  i s   d i s p o s e d   w i t h -  

in   t he   r e t e n t i o n   t a n k   21  f o r   d i r e c t i n g   t h e   c a r g o   o v e r f l o w  

w i t h i n   t h e   r e t e n t i o n   t a n k   and  has   an  e n l a r g e d   o p e n i n g   2 3  

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

t r u n k   l i n e   18.  The  l a t t e r   e x t e n d s   d o w n w a r d l y   and  o p e n s  

i n t o   t h e   r e t e n t i o n   t a n k   21  j u s t   b e l o w   t o p   d e c k   13.  The  e n -  

l a r g e d   o p e n i n g   23  of   p i p e   22  r e c e i v e s   c a r g o  o v e r f l o w   f r o m  

t r u n k   l i n e   18  and  i s   s p a c e d   s l i g h t l y   a p a r t   f rom  the   e n d  

of   t he   t r u n k   l i n e   in   t a n k   21  in   o r d e r   to   p e r m i t   g a s e s ,   f o r  



r e t r o f i t t e d   w i t h   t h e   s p i l l   o v e r f l o w   p r e v e n t i o n   s y s t e m  

of   t h e   i n v e n t i o n   and  a l r e a d y   has   an  e x i s t i n g   v e n t i n g  

s y s t e m   w h i c h   i s   r e t a i n e d .  

B r a n c h   l i n e s   19  a r e   d i m e n s i o n e d ,   i . e . ,   h a v e  

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

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

l o a d i n g   or  t r a n s f e r r i n g   c a r g o .   The  t e r m   " o v e r p r e s s u r i z a -  

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

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

p r e s s u r e   w h i c h   w o u l d   c a u s e   s t r u c t u r a l   damage   to   t he   b u l k -  

h e a d s   of   t h e   v e s s e l .   Such  a  p r e s s u r e   b u i l d - u p   i s   r e -  

l i e v e d   by  s i z i n g   t h e   b r a n c h   l i n e s   19  so  t h a t   t h e   l i n e s  

h a v e   a  d i a m e t e r   w h i c h   i s   g r e a t e r   t h a n   t h e   d i a m e t e r   of  t h e  

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

s u c h   an  e x t e n t   t h a t   t h e   p r e s s u r e   in  t h e   c a r g o   c o m p a r t m e n t s  

i s   r e d u c e d   to  a  l e v e l   b e l o w   t h e   maximum  t h e   v e s s e l   b u l k -  

h e a d s   can  w i t h s t a n d   b e f o r e   s u s t a i n i n g   d a m a g e .   I t   s h o u l d  

be  n o t e d   t h a t   b o t h   t r u n k   l i n e   18  and  b r a n c h   l i n e s   19  may  

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

c i r c u l a r   p i p e s ,   as  w e l l   as  t h e   c i r c u l a r   p i p e s   i l l u s t r a t e d  

in   the   d r a w i n g s ,   and  can   be  d i s p o s e d   e i t h e r   above   or  b e l o w  

t h e   deck   of  t h e   v e s s e l .   The  d i a m e t e r   of  t r u n k   l i n e   18,  a s  

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

t h a t   of  t h e   b r a n c h   l i n e s   19  and  f o r   t h a t   r e a s o n   u s u a l l y  

i s   n o t   a  f a c t o r   in   o v e r p r e s s u r i z a t i o n   of  t h e   c a r g o   c o m -  



p a r t m e n t s   14 .   I f , h o w e v e r ,   f o r   s o m e  r e a s o n   a ' b a c k   p r e s -  

s u r e   w e r e   p r o d u c e d   by  t h e   t r u n k   l i n e ,   f o r   e x a m p l e ,   i f   t h e  

t r u n k   l i n e   had   a  d i a m e t e r   w h i c h   was  l e s s   t h a n   t h a t   of   t h e  

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

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

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

t h e   p r e s s u r e   in  t he   c o m p a r t m e n t s   14  b e l o w   t h e   maximum  a l -  

l o w a b l e   o v e r p r e s s u r e .  

A  l i n e   f l o w   a l a r m   29  i s   c o u p l e d   in  s e r i e s   w i t h  

t r u n k   l i n e   18  f o r   i n d i c a t i n g   t h e   f l o w   of   c a r g o   in  t he   t r u n k  

l i n e .   In  a d d i t i o n ,   r e t e n t i o n   t a n k   21  p r e f e r a b l y   c o m p r i s e s  

a  s i d e   c o m p a r t m e n t   of   v e s s e l   10  in   o r d e r   to   p r o v i d e   an  a d -  

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

l i n e   and  of   an  o v e r f l o w   by  c a u s i n g   t h e   v e s s e l   to   h e e l   o v e r  

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

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

a n d / o r   c r e w m e n   w o r k i n g   on  t h e   v e s s e l   a r e   i n a t t e n t i v e   or   a r e  

n o t   p r e s e n t   and  f a i l   to  d e t e c t   an  o v e r f l o w   f rom  the   c o m -  

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

In  o p e r a t i o n ,   in  t h e   e v e n t   t h a t   t h e   v o l u m e   o f  

c a r g o   l o a d e d   i n t o   one  or  more   of   t h e   c a r g o   c o m p a r t m e n t s   o f  

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

o v e r f l o w s ,   t h e   e x c e s s   c a r g o   i s   d i r e c t e d   t h r o u g h   c a r g o   e x -  

p a n s i o n   t r u n k   16  and  b r a n c h   l i n e   19  to   t h e   t r u n k   l i n e   18  

and  f l o w s   t h r o u g h   t h e   t r u n k   l i n e   i n t o   r e t e n t i o n   t a n k   2 1 .  



I f   v a l v e s   20  c o m p r i s e   p o s i t i v e - t y p e   c l o s u r e   v a l v e s ,  

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

o p e r a t i o n .   I f   n o n - r e t u r n   c l a p p e r   v a l v e s   a re   u s e d ,   t h e  

v a l v e s   w i l l   a u t o m a t i c a l l y   open  when  an  o v e r f l o w   o c c u r s .  

The  f l o w   t h r o u g h   t he   t r u n k   l i n e   18  i s   i n d i c a t e d   by  t h e  

f l o w   a l a r m   29,  w h i c h   p r o d u c e s   an  a u d i b l e   a n d / o r   v i s i b l e  

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

e n l a r g e d   o p e n i n g   23  of  o v e r f l o w   p i p e   22  and  i s   d i r e c t e d   b y  

t h e   p i p e   w i t h i n   t h e   t a n k   to   t h e   t a n k   b o t t o m .   Gases   p r e -  

s e n t   in   c a r g o   c o m p a r t m e n t s   14,  f o r   e x a m p l e ,   h y d r o c a r b o n  

g a s e s   p r o d u c e d   by  p e t r o l e u m   p r o d u c t s ,   a r e   e x p e l l e d   f r o m  

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

f l o w   t h r o u g h   b r a n c h   l i n e s   19  i n t o   t r u n k   l i n e   18  and  e s -  

c a p e   f rom  t h e   end  of  t h e   t r u n k   l i n e   in  r e t e n t i o n   t a n k   2 1 .  

The  g a s e s   a r e   t h e n   v e n t e d   u n d e r   p r e s s u r e   to  t h e   a t m o s p h e r e  

t h r o u g h   e x h a u s t   v e n t   24.  The  e x h a u s t   v e n t   24  is   p r e f e r -  

a b l y   d e s i g n e d   so  t h a t   i t   t e r m i n a t e s   a t   i t s   open   u p p e r   e n d  

a t   a  l e v e l   a b o v e   t he   v e s s e l ' s   deck   w h i c h   i s   w e l l   c l e a r   o f  

p e r s o n n e l   a r e a s   and  any  h a z a r d   of  i g n i t i o n   on  t he   v e s s e l .  

I t   s h o u l d   be  n o t e d   t h a t   a  c l o s e d   t a n k   l o a d i n g   s y s t e m   is   r e -  

q u i r e d   d u r i n g   l o a d i n g   or   t r a n s f e r   o p e r a t i o n s   on  t he   v e s s e l .  

T h i s   s y s t e m   can  be  e i t h e r   an  a u t o m a t i c   or  m a n u a l   c l o s e d  

u l l a g e   s y s t e m   or  a  s i m p l e   g l a s s   v i s o r   h a v i n g   a n  i n t e r n a l  

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

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



f o r   b u n k e r   t a n k s ,   c h e m i c a l   t a n k s ,   e t c . ,   to   p r e v e n t   o v e r -  

f l o w   l o s s   and  h a z a r d   in   t h e   same  m a n n e r   as  w i t h   c a r g o  

c o m p a r t m e n t s .  

In  t h e   f o r e g o i n g   s p e c i f i c a t i o n ,   t h e   i n v e n t i o n  

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

e m b o d i m e n t s   t h e r e o f .   I t   w i l l ,   h o w e v e r ,   be  e v i d e n t   t h a t  

v a r i o u s   m o d i f i c a t i o n s   and  c h a n g e s   may  be  made  t h e r e u n t o  

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

i n v e n t i o n   as  s e t   f o r t h   in   t h e   a p p e n d e d   c l a i m s .   The  s p e c i -  

f i c a t i o n   and  d r a w i n g s   a r e ,   a c c o r d i n g l y ,   to   be  r e g a r d e d   i n  

an  i l l u s t r a t i v e   r a t h e r   t h a n   in  a  r e s t r i c t i v e   s e n s e .  



1.  A  t a n k e r   v e s s e l   f o r   t h e   t r a n s p o r t a t i o n  

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

v e s s e l   (10)  i n c l u d e s  a   h u l l   c o m p r i s i n g   a  b o t t o m   (11)  a n d  

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

c a r g o   c o m p a r t m e n t s   (14)  d i s p o s e d   w i t h i n   t h e   h u l l   b e t w e e n  

t h e   top   d e c k   and  t h e   h u l l   b o t t o m   f o r   r e c e i v i n g   t h e   f l u i d  

c h e m i c a l   and  p e t r o l e u m   p r o d u c t s ,   and  means  (17)  c o u p l e d  

to  s a i d   c a r g o   c o m p a r t m e n t s   (14)  f o r   f i l l i n g   s a i d  

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

p r o d u c t s , c h a r a c t e r i s e d   in  t h a t   t h e   v e s s e l   h a s  

l o n g i t u d i n a l l y   d i s p o s e d   t r u n k   l i n e   means  ( 1 8 ) ,  

b r a n c h   l i n e   means   (19)  c o u p l e d   a t   one  end  t o  

s a i d   t r u n k   l i n e   means   and  at   t h e   o t h e r   end  to   s a i d   c a r g o  

c o m p a r t m e n t s   ( 1 4 ) ,  

v a l v e   means   ( 2 0 ) ,   c o u p l e d   to  s a i d   b r a n c h   l i n e  

means  (19)  i n t e r m e d i a t e   t h e   ends   t h e r e o f ,   f o r   p e r m i t t i n g  

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

f rom  s a i d   c a r g o   c o m p a r t m e n t s   (14)  to   s a i d   t r u n k   l i n e  

means  (18)  t h r o u g h   s a i d   b r a n c h   l i n e   means ,   s a i d   b r a n c h  

l i n e   means  (19)  b e i n g   d i m e n s i o n e d   so  as  to  p r e v e n t  

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

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

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

r e t e n t a t i o n   t a n k   means  (21)  d i s p o s e d   i n  



s a i d   v e s s e l   and  c o u p l e d   to  s a i d   t r u n k   l i n e   means   (18)  f o r  

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

s a i d   t r u n k   l i n e   m e a n s ,  

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

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

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

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

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

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

p e t r o l e u m   p r o d u c t s   e x t e r n a l l y   of   s a i d   c a r g o   c o m p a r t m e n t s .  

2.  A  v e s s e l  a s   c l a i m e d   in   c l a i m   1,  f u r t h e r  

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

i n c l u d i n g   b y p a s s   l i n e   means   (27)  c o u p l e d   to   s a i d   b r a n c h  

l i n e   m e a n s   (19)  i n t e r m e d i a t e   t h e   ends   t h e r e o f   and  i n  

p a r a l l e l   r e l a t i o n s h i p   t h e r e w i t h ,   and  p r e s s u r e / v a c u u m  

r e l i e f   v a l v e   means   ( 2 8 ) ,   c o u p l e d   to   s a i d   b y p a s s   l i n e  

means   i n t e r m e d i a t e   t h e   ends   t h e r e o f .  

3.  A  v e s s e l   as  c l a i m e d   in   c l a i m   2,  w h e r e i n  

s a i d   p r e s s u r e / v a c u u m   r e l i e f   v a l v e   means   c o m p r i s e s   a  

c l o s e d   t y p e   p r e s s u r e / v a c u u m   r e l i e f   v a l v e   ( 2 8 ) .  

4.  A  v e s s e l   as  c l a i m e d   in   any  o f   c l a i m s   1  t o  

3,  f u r t h e r   c o m p r i s i n g   v e n t   means   (24)  c o u p l e d   to   s a i d  

r e t e n t i o n   t a n k   means   (21)  f o r   v e n t i n g   g a s e s   f r o m   s a i d  

r e t e n t i o n   t a n k   means   to   t h e   a t m o s p h e r e .  

5.  A  v e s s e l   as  c l a i m e d   in   any  of   c l a i m s   1  to  4 ,  



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

c l o s u r e   v a l v e   C 2 0 1 .  

6.  A  v e s s e l   as  c l a i m e d   in  any  of   c l a i m s   1  t o  

5,  w h e r e i n   s a i d   v a l v e   means  c o m p r i s e s   a  n o n - r e t u r n  

c l a p p e r   v a l v e   ( 2 0 ) .  

7.  A  v e s s e l   as  c l a i m e d   in  any  of   c l a i m s   1  to   6 ,  

f u r t h e r   c o m p r i s i n g   l i q u i d   o v e r f l o w   p i p e   means   ( 2 2 )  

d i s p o s e d   w i t h i n   s a i d   r e t e n t i o n   t a n k   means   ( 2 1 ) ,   s a i d  

t r u n k   l i n e   means   ( 1 8 ) ,   h a v i n g   an  end  t h e r e o f   e x t e n d i n g  

d o w n w a r d l y   and  o p e n i n g   i n t o   s a i d   r e t e n t i o n   t a n k   m e a n s ,  

s a i d   p i p e   means   h a v i n g   an  e n l a r g e d   o p e n i n g   (23)  a t   o n e  

end  d i s p o s e d   b e l o w   s a i d   end  of  s a i d   t r u n k   l i n e   means  (18) .  

in  s a i d   r e t e n t i o n   t a n k   means  for   r e c e i v i n g   f l u i d   c h e m i c a l  

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

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

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

s a i d   e n l a r g e d   o p e n i n g   (23)  of  s a i d   p i p e   means   b e i n g  

s p a c e d   a p a r t   f r om  s a i d   end  of  s a i d   t r u n k   l i n e   means   i n  

s a i d   r e t e n t i o n   t a n k   means  fo r   d i r e c t l y   v e n t i n g   g a s e s   f r o m  

s a i d   t r u n k   l i n e   m e a n s ( 1 8 )   i n t o   s a i d   r e t e n t i o n   t a n k   m e a n s  

( 2 1 ) .  

8.  A  v e s s e l   as  c l a i m e d   in  any  of  c l a i m s   1  to  7 ,  

f u r t h e r   c o m p r i s i n g   l i n e   f low  a l a r m   means   ( 2 9 ) ,   c o u p l e d  

to  s a i d   t r u n k   l i n e   means  ( 1 8 ) ,   fo r   i n d i c a t i n g   t h e   f l o w  

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

l i n e   m e a n s .  



9.  A  v e s s e l ,   as  c l a i m e d   in   any   of   c l a i m s   1 

to  8,  w h e r e i n   s a i d   r e t e n t i o n   t a n k   means   ( 2 1 )   i s   l o c a t e d  

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

10.   A  v e s s e l   as  c l a i m e d   i n  a n y   of  c l a i m s   1 

-to  9,  w h e r e i n   s a i d   r e t e n t i o n   t a n k   means   (21)  c o m p r i s e s  

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

o f   s a i d   t a n k e r   v e s s e l .  
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