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(54)  Cartridge  end-closure. 

A  tubular  explosives  cartridge  (12)  having  at  least  one 
end  closed  by  a  transverse  closure  disc  (11)  of  resilient 
closed-cell  foamed  synthetics  plastics  material,  for  example, 
foamed  polyethylene,  the  disc  having  an  uncompressed 
diameter  greater  than  the  internal  diameter  of  the  tubular 
cartridge  case.  The  closure  provides  a  waterproof  seal  with- 
out  preventing  communication  of  detonation  between  car- 
tridges  and  may  be  readily  pierced  for  the  insertion  of  a  deto- 
nator.  When  the  closure  consists  of  nitrogen  blown 
polyethylene,  it  does  not  increase  the  risk  of  firedamp  ignition 
in  coal  mines. 



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

and  to   a  m e t h o d   of  c l o s i n g   an  end  of  an  e x p l o s i v e  

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

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

and  a q u e o u s   s l u r r y   e x p l o s i v e   c o m p o s i t i o n s .  

E x p l o s i v e   c o m p o s i t i o n s   h a v e   f o r   many  y e a r s   b e e n  

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

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

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

or   by  c o v e r i n g   t h e   end  w i t h  a   t h i n   c a r d b o a r d   o r  

p l a s t i c s   d i s c .   T h i s   fo rm  of  c l o s u r e   i s   n o t   w a t e r  

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

in  wet  s u r r o u n d i n g s   u n l e s s   t h e   e x p l o s i v e   c o m p o s i t i o n  

was  i t s e l f   w a t e r   r e s i s t a n t .  

When  e m p l o y e d   in  c a r t r i d g e d   fo rm  in  a  wet   d r i l l -  

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

e x p l o s i v e   c o m p o s i t i o n   s u c h   as  a q u e o u s   s l u r r y   e x p l o s i v e s  

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

f l e x i b l e   s y n t h e t i c   p l a s t i c s   s u c h   as  p o l y e t h y l e n e  

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

c o n t a i n e r s   of  c a r d b o a r d   or  p l a s t i c s   m a t e r i a l .   B e c a u s e  

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

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

e x c e s s i v e   s p a c e   b e t w e e n   the   e x p l o s i v e   c o n t e n t s   o f  

a d j a c e n t   c a r t r i d g e s   so  t h a t   w i t h   r e l a t i v e l y   i n s e n s i t i v e  

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



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

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

c a s e   to  p r o t e c t   t h e   e x p l o s i v e   c o m p o s i t i o n   f rom  a m b i e n t  

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

of  d e t o n a t i o n   b e t w e e n   c a r t r i d g e s .   M o r e o v e r   f o r  

c a r t r i d g e s   to  be  u s e d   in  c o a l   m i n e s   i t   i s   d e s i r a b l e  

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

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

v i c i n i t y   of  t h e   e x p l o s i o n .  

A c c o r d i n g l y   i t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

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

c a r t r i d g e   c a s e .  

In  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n   at   l e a s t   o n e  

end  of   a  t u b u l a r   c a r t r i d g e   c a s e   i s   c l o s e d   by  a  t r a n s -  

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

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

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

d i a m e t e r   of  t h e   t u b u l a r   c a s e .   The  d i m e n s i o n s   of  t h e  

c l o s u r e   d i s c   may  be  r e a d i l y   c h o s e n   s u c h   t h a t   t h e  

d i s c   r e s i l i e n c e   c a u s e s   s u f f i c i e n t   o u t w a r d   r a d i a l  

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

a g a i n s t   t h e   i n g r e s s   of  a m b i e n t   w a t e r .  

T h e  c a r t r i d g e   c a s e   end   may  be  p l a i n   b u t   m o r e  

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

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

i n t e r n a l l y   to  f o r m   an  end   b e a d ,   or  i f   one  or   m o r e  

i n t e r n a l   p r o j e c t i o n s ,   f o r   e x a m p l e ,   one   or  m o r e  

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

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

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

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

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

s u f f i c i e n t l y  r e s i l i e n t   to  p r o v i d e  t h e   r e q u i r e d   s e a l .  
T h u s   a  f o a m e d   m a t e r i a l   h a v i n g   a  d e n s i t y   of  30  to  7 0  

k g / m 3   i s   g e n e r a l l y   s a t i s f a c t o r y   and  d i s c s   h a v i n g   a  

t h i c k n e s s   to  u n c o m p r e s s e d   d i a m e t e r   r a t i o   of   1 : 2 . 5   t o  

1 :5   a r e   g e n e r a l l y   s u f f i c i e n t l y   r o b u s t   to  p r o v i d e   a n  



a d e q u a t e   s e a l ,   to   r e s i s t   d i s p l a c e m e n t   and  to  be  r e a d i l y  

p i e r c e d   f o r   t he   i n s e r t i o n   of  a , d e t o n a t o r   in  t h e  f i e l d .  

Fo r   c a r t r i d g e s   to  be  u s e d   in  m i n e s   w h e r e   i n c e n d i v e  

g a s e s   a r e  p r e s e n t ,   i t   i s   p r e f e r r e d   t h a t   t h e  

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

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

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

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

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

c o m m e r c i a l l y   a v a i l a b l e   u n d e r   t h e   name  " P l a s t a z o t e "  

( R e g i s t e r e d   T r a d e   H a r k )   f rom  B a k e l i t e   X y l o n i t e   L i m i t e d .  

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

e r a b l y   10  to  25%  g r e a t e r   t h a n   t h e   i n t e r n a l   d i a m e t e r  

of  t h e   c a r t r i d g e   c a s e .   Thus  f o r   a  c a s e   h a v i n g   a n  

i n t e r n a l   d i a m e t e r   of  30  mm  a  d i s c   h a v i n g   a  d i a m e t e r  

of  33  to   3 7 . 5   mm,  p r e f e r a b l y   35  mm  i s   c o n v e n i e n t .  

The  t h i c k n e s s   of  t h e   d i s c   in  t h i s   c a s e   i s   c o n v e n i e n t l y  

7  to  12  mm. 

The  c a r t r i d g e   c a s e   may  c o n v e n i e n t l y   be  made  f r o m  

any  of  t h e   m a t e r i a l s   commonly   u s e d   f o r   t h a t   p u r p o s e ,  

f o r   e x a m p l e ,   c a r d b o a r d ,   h e l i c a l l y   wound   m u l t i - p l y  

p a p e r   or   e x t r u d e d   p l a s t i c s   m a t e r i a l .  

The  i n v e n t i o n   i s   f u r t h e r   i l l u s t r a t e d   by  t h e  

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

d r a w i n g s   w h e r e i n  

F i g s .   1  to  4  i n c l u s i v e   a r e   l o n g i t u d i n a l   m e d i a l  

s e c t i o n s   of   c a r t r i d g e   e n d s   c l o s e d   in   a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n .   In  t he   d r a w i n g s   l i k e   p a r t s   a re   d e p i c t e d  

by  t h e   same  n u m e r a l .  

In  t h e   c a r t r i d g e   end  of  F i g .   1  a  d i s c   11  o f  

r e s i l i e n t   c l o s e d   c e l l   p o l y e t h y l e n e   i s   i n s e r t e d   i n t o   a n  

end  p o r t i o n   of  a  c a r t r i d g e   c a s e   12.  In  i t s   n o r m a l  

s t a t e   t h e   d i s c   11  has   a  g r e a t e r   d i a m e t e r   t h a n   t h e  

i n t e r n a l   d i a m e t e r   of  t he   c a r t r i d g e   c a s e   12  and  i s  

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

c a s e .   B e c a u s e   of  i t s   r e s i l i e n t   n a t u r e   t h e   d i s c   11 

p r e s s e s   t i g h t l y   a r o u n d   i t s   p e r i p h e r y   a g a i n s t   t h e  



c a s e   12  and  s e a l s   t he   c a s e   a g a i n s t   t h e   i n g r e s s   o f  

w a t e r ,   so  t h a t   t h e   e x p l o s i v e   c o n t e n t s   of  t h e .  

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

e x p l o s i v e   or   a  p o w d e r e d   e x p l o s i v e   b a s e d   on  a m m o n i u m  

n i t r a t e ,   a r e   p r o t e c t e d   f r o m   a m b i e n t   w a t e r .   The  o t h e r  

end   of  t h e   c a r t r i d g e   c a s e   12  may  i f   d e s i r e d  b e   c l o s e d  

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

c l o s u r e   may  be  u s e d .  

In  F i g .   2  t he   end  of  t h e   c a r t r i d g e   c a s e   12  i s  

t u r n e d   o v e r   to  fo rm  a  t op   b e a d  1 3   a g a i n s t   w h i c h   t h e  

d i s c   11  a b u t s   so  t h a t   t h e   d i s c   i s   more   d i f f i c u l t  

to  d i s p l a c e   f r o m   the   c a s e   12  by  d i s t o r t i o n   of  t h e  

c a s e .  

In  t h e  c a r t r i d g e   end  of  F i g .   3  t h e   c a r t r i d g e  

c a s e   i s   s h a p e d   at  t h e   end   by  two  c a n n e l u r e s   14  and  1 5  

b e t w e e n   w h i c h   t he   d i s c   11  i s   p o s i t i v e l y   l o c a t e d .  

The  c a r t r i d g e   end  of  F i g .   4  i s   a  m o d i f i c a t i o n   o f  

t h e   c a r t r i d g e   end  of  F i g .   3  in   w h i c h   t he   m o u t h   end  o f  

t h e   c a r t r i d g e   c a s e   12  i s   e x t e n d e d   b e y o n d   t h e   c a n n -  

e l u r e   14  to   p r o v i d e   an  i n t e r n a l l y   t h r e a d e d   p o r t i o n   16 

w h i c h   i s   a d a p t e d   to  r e c e i v e   an  e x t e r n a l l y   t h r e a d e d  

p o r t i o n   of  an  e n d   of   an  a d j a c e n t   c a r t r i d g e .   By  

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

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

b o r e h o l e .  



1.  A  t u b u l a r   c a r t r i d g e   c a s e  c l o s e d   a t   l e a s t   a t   o n e  

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

t h e   c l o s u r e   d i s c   i s   made  f r o m   r e s i l i e n t   c l o s e d - c e l l  

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

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

d i a m e t e r   of  t h e   t u b u l a r   c a s e .  

2.  A  c a r t r i d g e   c a s e   as  c l a i m e d   in   C l a i m   1  w h e r e i n  

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

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

a g a i n s t   t he   c a s e   t h a t   t h e   c a s e   i s   s e a l e d   a g a i n s t   t h e  

i n g r e s s   of  a m b i e n t   w a t e r .  

3.  A  c a r t r i d g e   c a s e   as  c l a i m e d   in  C l a i m   1  or  C l a i m   2 

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

o v e r   i n t e r n a l l y   to   f o r m   an  end   b e a d   to   r e t a i n   t h e  

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

4.  A  c a r t r i d g e   c a s e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   1 

to  3  i n c l u s i v e   w h e r e i n   one  or  more   c a n n e l u r e s   a r e  

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

c l o s u r e   d i s c   and  h o l d   i t   in   p o s i t i o n .  

5.  A  c a r t r i d g e   c a s e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   1 

to  4  i n c l u s i v e   w h e r e i n   t h e   f o a m e d   m a t e r i a l   has   a  

d e n s i t y   of  30  to   70  k g / m 3 .  

6.  A  c a r t r i d g e   c a s e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   1 

to  5  i n c l u s i v e   w h e r e i n   t h e   c l o s u r e   d i s c   has   a  t h i c k -  

n e s s   t o  u n c o m p r e s s e d   d i a m e t e r   r a t i o   of  1 : 2 . 5   to  1 : 5 .  

7.  A  c a r t r i d g e   c a s e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   1 

to  6  i n c l u s i v e   w h e r e i n   t h e   s y n t h e t i c s   p l a s t i c s   m a t e r i a l  

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

i n e r t   g a s .  

8.  A  c a r t r i d g e   c a s e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   1 

to  7  i n c l u s i v e   w h e r e i n   t h e   c l o s u r e   d i s c   has   b e e n  

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

m a t e r i a l .  

9.  A  c a r t r i d g e   c a s e   as  c l a i m e d   in  C l a i m   8  w h e r e i n  

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

c l o s e d - c e l l   f o a m e d   p o l y e t h y l e n e .  



10.  A  c a r t r i d g e   c a s e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   1 

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

t h e   c l o s u r e   d i s c   i s   10  to   25%  g r e a t e r   t h a n   t h e  

i n t e r n a l   d i a m e t e r   of  t h e   c a r t r i d g e   c a s e .  
11.  An  e x p l o s i v e   c a r t r i d g e   c o m p r i s i n g   g e l a t i n o u s  

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

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

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

c a s e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   1  to   10  i n c l u s i v e .  
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