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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   i l l u m i n a t i n g   m i x -  

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

i n s e r t e d   i n   an  a r t i l l e r y   p r o j e c t i l e .  

T h e r e   a r e   known  i l l u m i n a t i n g   c a n i s t e r s   to   be  i n s e r t -  

ed  in   a r t i l l e r y   p r o j e c t i l e s   w h i c h ,   once  t h e   p r o j e c t i  

le   has   b e e n   f i r e d   and  has   r e a c h e d   a  p r e d e t e r m i n e d  

p o i n t   of  i t s   t r a j e c t o r y ,   a r e   e j e c t e d   by  the   use  of  a  

s u i t a b l e   e x p l o s i v e   c h a r g e ,   w h i c h   g e n e r a l l y   has  a l s o  

the   p u r p o s e   of  i g n i t i n g   t he   i l l u m i n a t i n g   m i x t u r e   c o n  

t a i n e d   in   t he   c a n i s t e r .   A f t e r   t he   e j e c t i o n   f r o m  

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

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

a  p r e d e t e r m i n e d   t i m e   d e p e n d i n g   on  i t s   d i m e n s i o n s   a n d  

t h e   c o m b u s t i o n   v e l o c i t y   of  t h e   i l l u m i n a t i n g   m i x t u r e .  

The  p r i o r   a r t   i l l u m i n a t i n g   m i x t u r e s   c o n s i s t   s u b s t a n -  

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

o x i d i z e r   a c t i n g   as   a  s u p p o r t e r   of  c o m b u s t i o n ,   and  a  

b i n d e r .   T h e s e   m i s t u r e s   a r e   c h a r g e d   in   a  s u i t a b l e  



m a n n e r ,   f . e .   by  c o m p r e s s i o n   or   p o u r i n g ,   in   a  c o n t a i n e r  

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

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

One of  t h e   m a j o r   d i s a d v a n t a g e s   w h i c h   o c c u r s   in   t he   c o u r -  

se  of  t h e   c o m b u s t i o n   c o n s i s t s   of  t h e   a c c u m u l a t i o n   o f  

a s h e s   a l o n g   t h e   w a l l s   and  t h e   m o u t h   of   t h e   c a n i s t e r .  

T h i s   p h e n o m e n o n   i s   much  e n h a n c e d   i n   t h e   c a s e   of  p r o -  

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

w h i c h   can   r e a c h   s p e e d s u p   to   1 8 0 0 0   r . p . m .   In  f a c t ,   i n  

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

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

moment   i t   had  a t   t h e   e j e c t i o n   and  b e c a u s e   of  t h e   c e n -  

t r i f u g a l   f o r c e   t he   a s h e s   a r e   t h r o w n   a g a i n s t   t h e   w a l l s  

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

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

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

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

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

i n t e n s i t y   of  t h e   d e v i c e   o c c u r s .   S e c o n d l y ,   b e c a u s e   o f  

t h e   o b s t r u c t i o n   an  i n c r e a s e   of  t h e   p r e s s u r e   of  t h e   g a -  

s e s   i n s i d e   t he   c a n i s t e r   t a k e s   p l a c e   w i t h   a  r e s u l t a n t  

i n c r e a s e   of  t h e   c o m b u s t i o n   v e l o c i t y   and  as   a  r e s u l t  

a  s h o r t e r   i l l u m i n a t i o n   t i m e   and  t h e   r i s k   t h a t   t h e   c a -  

n i s t e r   e x p l o d e s .   T h i r d l y ,   t h e   a s h e s   by  d e p o s i t i n g   o n  

t h e   u n d e r l y i n g   m i x t u r e   c o v e r   i t   so  as   to   p r e v e n t   i t s  

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

u n b u r n t   m i x t u r e   r e m a i n s   i n   t h e   c a n i s t e r .  



As  s t a t e d   h e r e i n b e f o r e ,   i n   o r d e r   to   a t t e n u a t e   t h i s   p h e -  

n o m e n o n   a e r o d y n a m i c   b r a k e s   have   b e e n   p r o v i d e d   on  t h e  

c a n i s t e r   w h i c h   s l ow   down  i t s   s p i n .   T h i s   m e t h o d   h a s  

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

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

a  s p a c e   i s   t a k e n   up  w h i c h   i s   n e c e s s a r i l y   no  l o n g e r  

a v a i l a b l e   f o r   t he   u s e f u l   l o a d .  

I t   i s   t he   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   t o   e l i m i n a  t e  o r  

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

a d v a n t a g e s   of  the   p r i o r   a r t   c a n i s t e r s   by  a c t i n g   i n   a  

s i m p l e   and  p r a c t i c a l   m a n n e r   o n l y   on  the   c h e m i c a l   c o m -  

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

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

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

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

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

to  be  i n s e r t e d   in  an  a r t i l l e r y   p r o j e c t i l e   i s   c h a r a c t e -  

r i z e d   in   t h a t   i t   c o m p r i s e s   an  e x p a n d e r   of  t he   t y p e   o f  

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

p l a s t i c s .  

The  e x p a n d e r   i s   s i m p l y   a d d e d   i n   t he   m i x i n g   s t e p   of  t h e  

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

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

a r e   a z o - d e r i v a t i v e s   such   a s   a z o - d i c a r b o n a m i d e   or  a z o -  

d i i s o b u t y r o n i t r i l e   ( 2 : 2 ' - a z o d i - 2 - m e t h y l p r o p i o n i t r i l e ) ;  

s u l p h o n h y d r a z i d e - d e r i v a t i v e s ,   such   as   b e n z e n - m - d i -  



s u l p h o n h y d r a z i d e ;   N - n i t r o s o - d e r i v a t i v e s   s u c h   a s   N,  N '  

d i m e t h y l - N ,   N ' - d i n i t r o s o - t e r e p h t h a l i r q i d e   or  N,  N ' - d i -  

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

s u c h   a s   t r i s - h y d r a z i n - t r i a z i n   or  n i t r o u r e a .  

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

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

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

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

m i n a t i n g   m i x t u r e   d o w n s t r e a m   t he   c o m b u s t i o n   f r o n t ,  

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

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

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

t h e   e x p a n d e r .   As  a  r e s u l t ,   a t   t h e   t i m e   of  c o m b u s t i o n  

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

to   t h e   a m b i e n t   p r e s s u r e ,   i n   t h e   a s h e s ,   and  c a u s e s   t h e i r  

d i s i n t e g r a t i o n .   In  t h i s   way  i t   i s   p r e v e n t e d   t h a t   t h e  

a s h e s   a c c u m u l a t e   and  b e c o m e   c o m p a c t   and  i t   i s   f a c i l i -  

t a t e d   t h e i r   e j e c t i o n   w h i c h   i s   f u r t h e r   a i d e d   by  t h e  

c i r c u m s t a n c e   t h a t   t h e   c a n i s t e r   b u r n s   w i t h   i t s   m o u t h  

t u r n e d   d o w n w a r d s .  

The  c h o i c e   of  t h e   e x p a n d e r   and  t he   q u a n t i t y   to   be  u s e d  

a r e   no  p r o b l e m   f o r   t h o s e   s k i l l e d   in   t he   a r t ;   h o w -  

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

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

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

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

c a r e f u l l y   e s t i m a t e d .  



As  an  e x a m p l e ,   in   F i g s .   1  and  2  of  the   a c c o m p a n y i n g  

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

m i n o u s   i n t e n s i t y   v.  t i m e   of  two  e q u a l   c o m p o s i t i o n s  

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

e p o x y   r e s i n   as   a  b i n d e r .   In   F i g .   1  the   c o m p o s i t i o n  

i s   w i t h o u t   e x p a n d e r ,   w h i l e   in   F i g .   2  3%  w e i g h t   o f  

a z o - d i c a r b o n a m i d e   has   b e e n   a d d e d .   I t   i s   a p p a r e n t  

t h e   i m p r o v e m e n t   o b t a i n e d   in   t h e   p e r f o r m a n c e   w h i c h  

i s   due  to   a  s u b s t a n t i a l   r e d u c t i o n   i n   t he   q u a n i t y   o f  

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



1.  I l l u m i n a t i n g   m i x t u r e   f o r   i l l u m i n a t i n g   c a n i s t e r s   i n -  

t e n d e d   t o   be  i n s e r t e d   i n   an  a r t i l l e r y   p r o j e c t i l e ,   c h a -  

r a c t e r i z e d   i n   t h a t   i t   c o m p r i s e s   an  e x p a n d e r   of  t h e  

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

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

2.  I l l u m i n a t i o n   m i x t u r e   a s   c l a i m e d   in   c l a i m   1,   c h a -  

r a c t e r i z e d   i n   t h a t   t h e   b l o w i n g   a g e n t   i s   an  a z o - d e r i  

v a t i v e .  

3.  I l l u m i n a t i n g   m i x t u r e   as   c l a i m e d   i n   c l a i m   1,  c h a -  

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

h y d r a z i d e - d e r i v a t i v e .  

4.  I l l u m i n a t i n g   m i x t u r e   a s   c l a i m e d   in   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 h e   b l o w i n g   a g e n t   i s   a  N - n i t r o s o -  

d e r i v a t i v e .  

5.  I l l u m i n a t i n g   m i x t u r e   as   c l a i m e d   in   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   b l o w i n g   a g e n t   i s   t r i s - h y d r o z i n -  

t r i a z i n e .  

6.  I l l u m i n a t i n g   m i x t u r e   as   c l a i m e d   in   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 h e   b l o w i n g   a g e n t   i s   n i t r o u r e a .  

7.  I l l u m i n a t i n g   m i x t u r e   as   c l a i m e d   in   c l a i m   2,  c h a -  

r a c t e r i z e d   i n   t h a t   t he   a z o - d e r i v a t i v e   b l o w i n g   a g e n t  

i s   a z o - d i c a r b o n a m i d e .  
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