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©  Split  tank  assembly  with  reinforcement  in  the  region  of  a  joint. 

There  are  dislcosed  a  split  tank  assembly  with  reinforce- 
ment  in  the  region  of  a  joint,  and  a  method  of  making  such  a 
reinforced  split  tank  assembly.  Of  particular  interest  is  the 
possibility  of  releasably  coupling  tank  sections  11  and  12 
formed, for  instance,  by transversely  splitting  a  bag-moulded, 
reinforced  tank.  The  assembly  includes  external  circumferen- 
tial  clamping  flanges  13  and  14  which  are  conveniently  pro- 
vided  by  level  winding  a  relatively  narrow  band  of  resin- 
impregnated  filaments  on  the  sidewall  of  the  pressure  vessel 
adjacent  the  midsection  of  the  vessel.  The  resin  in  the  fila- 
ments  is  cured  and  the  band  and  vessel  are  cut  into  a  plane 
perpendicular  to  the  longitudinal  axis  of  the  vessel  so  that 
band  parts  13  and  14  are  provided  adjacent  each  open  mouth 
of  the  resulting  tank  sections  11  and  12  and  those  band  parts 
constitute  the  aforementioned  clamping  flanges.  A  circumfe- 
rential,  outwardly  facing  recess  18  is  machined  in  a  one-band 
part  13  and  an  0-ring  groove  19  is  machined  in  that  outwardly 
facing  recess  18.  A  circumferential,  inwardly  facing  recess  22 
is  machined  in  the  other  band  part  14  and  an  0-ring  28  is 
provided  in  the  0-ring  groove  19.  The  band  parts  13  and  14  are 
telescoped  together  to  form  a  pressure  vessel  with  the  0-ring 
28  pressed  between  the  recesses  18  and  22  The  band  parts 
are  clamped  together  by  clamps  23  to  form  the  assembly  The 
arrangement  described  above  provides  in  an  uncomplicated 
manner  a  means  of  providing  reinforcement  in  the  zones  in 
which  clamping  is  to  occur. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  s p l i t   t a n k   a s s e m b l y  

w i t h   r e i n f o r c e m e n t   in  t h e   r e g i o n   of  a  j o i n t ,   and  to   a  m e t h o d  

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

B a g - m o u l d e d   f i b e r g l a s s - r e i n f o r c e d   t a n k s   or  o t h e r  

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

U n i t e d   S t a t e s   R e i s s u e   P a t e n t   S p e c i f i c a t i o n   No.  2 5 , 2 4 1   a n d  

U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   No.  3 , 1 3 8 , 5 0 7 .   S p l i t  

t a n k   a s s e m b l i e s   of  t h e   g e n e r a l   c l a s s   to   wh ich   t h e   p r e s e n t  

i n v e n t i o n   i s   d i r e c t e d   a r e   shown  in  U n i t e d   S t a t e s   P a t e n t  

S p e c i f i c a t i o n s   Nos .   2 , 7 0 9 , 5 2 4   and  3 , 3 8 8 , 8 2 3 .   S p l i t   t a n k  

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

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

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

f o r   v a r i o u s   o t h e r   p u r p o s e s .  

In  U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   No.  4 , 1 3 3 , 4 4 2  

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

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

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

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

c l a m p i n g   m e m b e r s ;   h o w e v e r ,   in  o r d e r   to   m i n i m i z e   w e a k e n i n g  

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

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

a r e   c u t :   t h i s   n e c e s s i t a t e s   e x t r a   r e s i n   and  g l a s s   and  a d d s  

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



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

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

w h i c h   f l a n g e s   c an   be  c l a m p e d   t o g e t h e r ;   h o w e v e r ,   t h e  c l a m p i n g  

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

f i t   o n l y   a  g i v e n   s i z e   of  t a n k :   t h e r e f o r e ,  i f   a  

m a n u f a c t u r e r   m a k e s   t a n k s   of  d i f f e r e n t   d i a m e t e r s ,   t h e  

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

s i z e s   t o   a c c o m m o d a t e   v a r i o u s   d i a m e t e r s .  

A c c o r d i n g   t o   one  a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n  

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

a s s e m b l y   c o m p r i s i n g : -  

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

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

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

w i t h   an  e x t e r n a l   c i r c u m f e r e n t i a l   f l a n g e   a d j a c e n t   i t s  

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

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

t a n k ;   s e a l i n g   m e a n s   b e t w e e n   t h e   m a t i n g   f a c e s ;   and   c l a m p i n g  

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

o t h e r .  

P r e f e r a b l y   t h o s e   p o r t i o n s   d e f i n i n g   b o t h   t h e  

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

r e s i n - i m p r e g n a t e d   f i b e r s . .  

P r e f e r a b l y   t h e   s e a l i n g   m e a n s   i s  a n   0 - r i n g ,  

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

of  t h e   m a t i n g   f a c e s .  

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

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

by  a  b a n d   w h i c h   e n c i r c l e s   t h e   f l a n g e s .   E a c h   c l a m p i n g   m e m b e r  

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

The  t a n k   s e c t i o n s   may  be  f o r m e d  o f   a  

f i b e r - r e i n f o r c e d   p l a s t i c s   m a t e r i a l .  

One  e m b o d i m e n t   of  t h e   s p l i t   t a n k   a s s e m b l y  o f   t h e  

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

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

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

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



f i r s t   c l a m p i n g   f l a n g e ,   t h e   f i r s t   c l a m p i n g   f l a n g e   h a v i n g   a n  

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

t h e   f l a n g e ,   t h e r e   b e i n g   a  c i r c u m f e r e n t i a l l y   e x t e n d i n g  

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

0 - r i n g   in   t h e   g r o o v e ,   t h e   open   m o u t h   of  t h e   s e c o n d   t a n k   s e c t i o n  

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

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

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

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

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

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

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

f l a n g e   may  be  t e l e s c o p e d   i n t o   t h e   s e c o n d   c l a m p i n g   f l a n g e  

w i t h   t h e   O - r i n g   f o r m i n g   a  s e a l   b e t w e e n   t h e   f l a n g e s ,   t h e r e  

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

r e l a t i o n s h i p .  

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

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

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

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

v e s s e l   f o r m e d   of  a  p l a s t i c s   m a t e r i a l   a b o u t   i t s  

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

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

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

a n d  t h e   f i l a m e n t s ,   c u t t i n g   t h e   b a n d   and  v e s s e l   in   two  a t  

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

t h r o u g h   an  i n t e r m e d i a t e   r e g i o n   of  t h e   b a n d   so  t h a t   a  b a n d  

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

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

in   one  b a n d   p a r t ,   m a c h i n i n g   an  0 - r i n g   g r o o v e   in  t h a t  

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

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

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

t o   f o r m   a  p r e s s u r e   v e s s e l   w i t h   t h e   0 - r i n g   p r e s s e d   b e t w e e n  

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

t h e   a s s e m b l y .  



C o n v e n i e n t l y   t h e   b a n d   a n d  v e s s e l   a r e   c u t   in   a  

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

b a n d .  

For   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   p r e s e n t   i n v e n t i o n  

and  t o   show  how  t h e   same  may  be  c a r r i e d   i n t o   e f f e c t ,  

r e f e r e n c e   w i l l   now  be  m a d e ,   by  way  o f  e x a m p l e ,   t o   t h e  

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  i s   an  e l e v a t i o n a l   v i e w   of  a  c o m p l e t e d  

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

F i g u r e   2  i s   a  f r a g m e n t a r y ,   c r o s s - s e c t i o n a l   v i e w  

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

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

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

F i g u r e   3  i s   a  f r a g m e n t a r y ,   c r o s s - s e c t i o n a l   v i e w  

s i m i l a r   t o   t h a t   of  F i g u r e   2,  b u t   s h o w i n g   t h e   t a n k   a f t e r   a  

s e v e r i n g   o p e r a t i o n ;  

F i g u r e   4  i s   a  f r a g m e n t a r y ,   c r o s s - s e c t i o n a l   v i e w   o f  

t h e   c o m p l e t e   j o i n t   a s s e m b l y ;   a n d  

F i g u r e   5  i s   a  p e r s p e c t i v e   v i e w   o f  o n e   of  t h e  

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

s e c t i o n s .  

R e f e r r i n g   i n i t i a l l y   to   F i g u r e   1,  t h e r e  i s  

i l l u s t r a t e d   a  s p l i t   t a n k   a s s e m b l y   10  c o n s t r u c t e d   i n  

a c c o r d a n c e   w i t h   t h e  p r e s e n t   i n v e n t i o n .   The  a s s e m b l y   1 0  

i n c l u d e s   f i r s t   and  s e c o n d   m a t i n g   t a n k   s e c t i o n s  1 1   and  1 2  

f o r m e d   by  t r a n s v e r s e l y   s p l i t t i n g   an  e l o n g a t e d   t a n k   h a v i n g  

a  g e n e r a l l y   c y l i n d r i c a l   s i d e w a l l   and  domed  end  w a l l s .  

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

f i b e r - r e i n f o r c e d ,   c l o s e d   t a n k   s u c h   as  t h a t   shown  in  t h e  

a f o r e m e n t i o n e d   U n i t e d   S t a t e s   R e i s s u e   P a t e n t   S p e c i f i c a t i o n  

No.  2 5 , 2 4 1 ,   t h e   d i s c l o s u r e   of  w h i c h   i s   i n c o r p o r a t e d   h e r e i n  

by  r e f e r e n c e .   E a c h   t a n k   s e c t i o n   11,  12  i s  p r o v i d e d   w i t h   a n  

e x t e r n a l   c l a m p a b l e   f l a n g e   in   t h e   fo rm  o f  a   b a n d   p a r t   13,   1 4 .  

The  band   p a r t s   13  and  14  a r e   i n i t i a l l y   f a b r i c a t e d   as   a  s i n g l e  

b a n d   15  by  a  c o n v e n t i o n a l   f i l a m e n t - w i n d i n g   t e c h n i q u e .   I n  

s u c h   a  t y p i c a l   t e c h n i q u e ,   t h e   t a n k   i s   m o u n t e d   in   a  h o r i z o n t a l  

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

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



To  p r o v i d e   a  s t r o n g e r   bond  b e t w e e n   t h e   f i l a m e n t s   a n d  

t h e   t a n k   s i d e w a l l ,   t he   s i d e w a l l   i s   s l i g h t l y   a b r a d e d   in  t h e  

a r e a   t o   be  wound .   R e s i n - i m p r e g n a t e d   f i b e r   f i l a m e n t s   a r e  

t h e n   l a i d   up  on  t h e   s i d e w a l l   by  a  g u i d e   w h i c h  m o v e s   b a c k  

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

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

e n d s   16  ( s h o w n   in  F i g u r e   2 ) .   The  r a t e   of  t r a v e r s e   i s  

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

p a t t e r n   w h e r e   t h e r e   i s   s u b s t a n t i a l l y   no  s i d e - t o - s i d e  

o v e r l a p   of  t h e   f i l a m e n t s .   When  t h e   b a n d   15  i s   b u i l t   u p  

to   a  s u i t a b l e   t h i c k n e s s ,   t h e   r e s i n   i s   c u r e d   (by  h e a t ,  

a  s u i t a b l e   c a t a l y s t ,   or  b o t h )   and  t h e   end  g u i d e s   16  a r e  

now  r e m o v e d .  

R e f e r r i n g   now  to   F i g u r e   3,  t h e   t a n k   s e c t i o n s   11 

and  12  a r e   f o r m e d   by  r o t a t i n g   t h e   u n i t a r y   t a n k   a b o u t   i t s  

l o n g i t u d i n a l   a x i s   w h i l e   s e v e r i n g   t h e   b a n d   15  and  t he   t a n k  

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

c u t t i n g   t o o l .  

Then  t h e   band   p a r t s   13  and  14  a r e   m a c h i n e d   i n  

t h e   f o l l o w i n g   m a n n e r .   The  band   p a r t   13  i s   m a c h i n e d   a l o n g  

t h e   d o t t e d   l i n e   17  t o   p r o v i d e   a  r e c e s s   w i t h   a  m a t i n g   f a c e  

18  and  a  c i r c u m f e r e n t i a l   0 - r i n g   g r o o v e   19.  T h i s   o p e r a t i o n  

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

to   t h e   s h a p e   of  t h e   r e c e s s   ( w i t h   f a c e   18)  and  t h e   0 - r i n g  

g r o o v e   1 9 .  

A  p o r t i o n   20  of  t h e   t a n k   s e c t i o n   12,  t o g e t h e r  

w i t h   a  p o r t i o n   21  of  t h e b a n d   p a r t   14,  i s   m a c h i n e d   away  t o  

fo rm  an  i n w a r d l y   f a c i n g   r e c e s s   w i t h   an  i n w a r d l y   f a c i n g  

m a t i n g   f a c e   22  w h i c h   has   a  d i a m e t e r   s l i g h t l y   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   m a t i n g   f a c e   1 8 .  

A f t e r   t h e   m a c h i n i n g   o p e r a t i o n s   a re   c o m p l e t e d ,   a n  

0 - r i n g   28  i s   i n s e r t e d   in  t h e   0 - r i n g   g r o o v e   19  a n d , . a s   i s  

i n d i c a t e d   in  F i g u r e   4,  t he   t a n k   s e c t i o n s   11  and  12  b r o u g h t  

t o g e t h e r   by  t e l e s c o p i n g   t h e   f a c e   18  i n t o   t h e   f a c e   22  s o  

t h a t   t h e   0 - r i n g   28  i s   f i r m l y   p r e s s e d   b e t w e e n   t h e   band  p a r t s  

13  and  14.  The  e n d s   of  t he   band   p a r t s   13  and  14  a re   u n d e r c u t  

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



As  i n d i c a t e d   in  F i g u r e s   4  a n d   5,  s u i t a b l e  

c l a m p i n g   m e a n s ,   in  t h e   f o rm  of  c l a m p s   23,   i s   p r o v i d e d .  

Each   c l a m p   23  h a s   wha t   can  l o o s e l y   be  r e g a r d e d   as   a ' C - s h a p e d  

c o n f i g u r a t i o n   in   t h e   f o rm  of  a  s t r i p   w i t h   two  s p a c e d - a p a r t  

c o n v e r g e n t   a rms   and  i s   p r o v i d e d   w i t h   r a i s e d   s t i f f e n i n g  

p o r t i o n s   24  a t   t h e   a r m s .   The  c l a m p s   23  a r e   h e l d   in   p l a c e  

by  a  b a n d   25  w h i c h   e x t e n d s   t h r o u g h   s t r u c k - o u t   t a b   p o r t i o n s  

26  on  e a c h   c l a m p   23.   The  b a n d   i s   f a s t e n e d   t o g e t h e r   by  a  

s u i t a b l e   f a s t e n e r ;   in   t h e   i l l u s t r a t e d   e m b o d i m e n t   t h i s   i s  

a  n u t   and  b o l t   27.  As  may  be  a p p r e c i a t e d ,   t h e   c l a m p s  

23  may  be  e m p l o y e d   on  t a n k s   of  v a r i o u s   d i a m e t e r s ,   a s  

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

were   e m p l o y e d   as  t h e   c l a m p i n g   m e a n s .  

As  i s   e v i d e n t   in   F i g u r e   4,  t h e   a rms   of  t h e   c l a m p s  

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

to  t h e   u n d e r c u t   p o r t i o n s   of  t h e   b a n d   p a r t s   13  and  14.   T o  

a s s e m b l e   t h e   t a n k ,   t h e   t a n k   s e c t i o n s   m u s t   be  a b u t t e d   t o  

p e r m i t   t h e   a rms   t o   c l e a r   t h e   e n d s   of  t h e   b a n d   p a r t s .   When  

t h e   t a n k   i s   p r e s s u r i z e d ,   t h e   s e c t i o n s   11  and  12  move  a p a r t  

s l i g h t l y ,   as  i s   i n d i c a t e d   in  F i g u r e   4,  so  t h a t   t h e   c l a m p s  

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

W i t h   t h e   p r e s e n t   i n v e n t i o n ,   t h e   c l a m p i n g   m e a n s  

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

of  t a n k s   h a v i n g   d i f f e r e n t   d i a m e t e r s .  



1.  A  l o n g i t u d i n a l l y - e x t e n d i n g   s p l i t   t a n k  

a s s e m b l y   c o m p r i s i n g : -   . 

f i r s t   and  s e c o n d   t a n k   s e c t i o n s   e a c h   h a v i n g   a  m a t i n g   f a c e ,  

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

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

e x t e r n a l   c i r c u m f e r e n t i a l   f l a n g e   a d j a c e n t   i t s   m a t i n g   f a c e ,  

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

r e s i n - i m p r e g n a t e d   f i b r e s   e n c i r c l i n g   t h e   t a n k ;  

s e a l i n g   m e a n s   b e t w e e n   t h e   m a t i n g   f a c e s ;   and  c l a m p i n g   m e a n s  

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

2.  A  s p l i t   t a n k   a s s e m b l y   a c c o r d i n g   to   c l a i m   1 ,  

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

a l s o   f o r m e d   by  t h e   b a n d s   of  f i l a m e n t - w o u n d ,   r e s i n -  

i m p r e g n a t e d   f i b e r s .  

3.  A  s p l i t   t a n k   a s s e m b l y   a c c o r d i n g   to   c l a i m   1  o r  

2,  w h e r e i n   t h e   s e a l i n g   m e a n s   i s   an  O - r i n g .  

4.  A  s p l i t   t a n k   a s s e m b l y   a c c o r d i n g   to   c l a i m   3 ,  

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

g r o o v e   in  one  of  t h e   m a t i n g   f a c e s .  

5.  A  s p l i t   t a n k   a s s e m b l y   a c c o r d i n g   to   any  p r e c e d i n g  

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

of  c l a m p i n g   m e m b e r s   m a i n t a i n e d   in  a  s p a c e d   a r r a y   by  a  b a n d  

w h i c h   e n c i r c l e s   t h e   f l a n g e s .  

6.  A  s p l i t   t a n k   a s s e m b l y   a c c o r d i n g   to  c l a i m   5 ,  

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

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

7.  A  s p l i t   t a n k   a s s e m b l y   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m ,   w h e r e i n   t h e   t a n k   s e c t i o n s   a re   f o r m e d   of  a  f i b e r -  

r e i n f o r c e d   p l a s t i c s   m a t e r i a l .  

8.  A  s p l i t   t a n k   a s s e m b l y   f o r m e d   of  a  p l a s t i c s  

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

w i t h   an  open   m o u t h ,   t h e   open   mou th   of  t h e   f i r s t   t a n k  

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

f i b e r s   a d j a c e n t   t he   open  m o u t h   w h i c h   f i b e r s   c o m p r i s e   a  f i r s t  

c l a m p i n g   f l a n g e ,   t h e   f i r s t   c l a m p i n g   f l a n g e   h a v i n g   a n  

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

t h e   f l a n g e ,   t h e r e   b e i n g   a  c i r c u m f e r e n t i a l l y   e x t e n d i n g  



g r o o v e   in   t h e   o u t w a r d l y   f a c i n g   r e c e s s ,   t h e r e   b e i n g   an  O - r i n g  

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

a  m u l t i p l i c i t y   of   r e s i n - i m p r e g n a t e d   wound   f i b e r s   a d j a c e n t  

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

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

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

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

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

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

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

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

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

9.  A  m e t h o d   of  f o r m i n g   a  f i b e r - r e i n f o r e d   s p l i t  

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

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

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

a b o u t   i t s   l o n g i t u d i n a l   a x i s , . l e v e l   w i n d i n g   r e s i n -  

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

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

c u r i n g   t h e   r e s i n ,   c u t t i n g   t h e  b a n d   and   v e s s e l   in   two  a t   a  

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

t h r o u g h   an  i n t e r m e d i a t e   r e g i o n   of   t h e   b a n d   so  t h a t   a  b a n d  

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

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

b a n d   p a r t ,   m a c h i n i n g   a n  0 - r i n g   g r o o v e   in   t h a t  

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

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

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

a  p r e s s u r e   v e s s e l   w i t h   t h e  0 - r i n g   p r e s s e d   b e t w e e n   t h e   r e c e s s e s  

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

10.   A  m e t h o d   a c c o r d i n g   t o   c l a i m   9 ,  w h e r e i n   t h e  b a n d  

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

t h r o u g h   t h e   m i d p o i n t   of  t h e   b a n d .  
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