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@  Propellant  cartridge  for  a  mortar  projectile. 

Propellant  and  ignition  cartridge  (8)  designed  to  be 
enclosed  in  a  cartridge  tube  (2)  of  a  finned  projectile  (1).  The 
walls  (5)  of  the  cartridge  tube  are  provided  with  a  number 
of  through  holes  (6)  so  as  to  permit  the  outflow  of  powder 
gases  from  powder  which  has  been  ignited  in  the  cartridge. 
The  cartridge  (8)  has  a  casing  (9)  which  is  dimensioned  so 
as  to  burst  in  the  centre  of  the  said  holes  (6).  The  powder 
consists  of  a  group  (16)  of  strips  (17)  which  are  held  together 
in  brush  form.  The  pressure  of  the  gases  from  the  powder 
during  a  period  of  0.5-3  ms,  preferably  1-2  ms,  after  the  said 
rupture  of  the  casing  (9)  has  taken  place  is  greater  than  the 
«opening  pressure"  at  which  rupture  takes  place. 



The  p r e sen t   i nven t ion   r e l a t e s   to  a  p r o p e l l a n t   and  i g n i t i o n   c a r t r i d g e  

designed  to  be  enclosed  in  a  c a r t r i d g e   tube  for  a  f inned  p r o j e c t i l e  

where  the  wall  of  the  c a r t r i d g e   tube  has  a  number  of  through  h o l e s  

so  as  to  permit   the  outward  flow  of  the  powder  gases  from  e x p l o s i v e  

powder  i g n i t e d   in  the  p r o p e l l a n t   c a r t r i d g e .  

Finned  p r o j e c t i l e s   for  mor tars   u sua l l y   have  a  t a i l   po r t i on   in  t h e  

form  of  a  c a r t r i d g e   tube  which  is  surrounded  by  wings  or  s t a b i l i z i n g  

f i n s ,   and  which  enc loses   an  i g n i t i o n   and  p r o p e l l a n t   c a r t r i d g e   w i t h  

s u i t a b l e   powder.  Apa r t  f rom  th i s   c a r t r i d g e   p o s s i b l y   a  f u r t h e r   q u a n t i t y  

of  powder  is  provided  on  the  ou t s ide   of  the  c a r t r i d g e   tube,  u s u a l l y  

in  the  form  of  a  number  of  increment   charges ,   of  which  some  are  o f t e n  

made  up  from  t h inne r   powder  than  the  ramaining  increment   c h a r g e s .  

The  c a r t r i d g e   tube  is  provided  with  a  number  of  through  holes   to  p e r -  
mit  the  ex i t   of  the  powder  gases .   On  the  one  hand  the  gases  p r o v i d e  

a  p r o p e l l a n t   e f f e c t   for  the  p r o j e c t i l e ,   and  secondly  the  r e q u i s i t e  

i g n i t i o n   impulse  to  any  increment   charges   p o s s i b l y   p re sen t   on  t h e  

ou t s ide   of  the  c a r t r i d g e   t u b e .  

Hence  the  p r o p e l l a n t   c a r t r i d g e   has  a  double  t ask ,   f i r s t l y   to  be  a  

p o r t i o n   of  the  p r o p e l l a n t   charge ,   and  secondly  to  be  the  i g n i t i o n  

un i t   for  the  m a j o r i t y   of  the  p r o p e l l a n t   charge.   When.the  p r o j e c t i l e  

is  to  be  f i r e d   with  the  minimum  charge ,   which  can  be  so l e ly   t h e  

p r o p e l l a n t   c a r t r i d g e ,   or  the  p r o p e l l a n t   c a r t r i d g e   and  only  one 

increment  charge  ( tha t   with  the  t h i n n e s t   powder)  it  is  e s s e n t i a l   t h a t  

the  p r o p e l l a n t   c a r t r i d g e   should  provide  complete  uniform  combus t i on  

of  the  powder  charge  in  the  b a r r e l   at  the  low  p r e s su re   which  i s  

achieved  with  such  a  small  charge.   Genera l ly   the  maximum  p r e s su re   i n  

the  b a r r e l   in  such  cases  is  about  10  MPa. 

Normally  th is   performance  on  the  par t   of  the  p r o p e l l a n t   c a r t r i d g e   a t  

low  charge  has  been  achieved  by  combining  two  p r o p e r t i e s   which  

c o n t r i b u t e   to  uniform  and  rapid   b u r n i n g  o f   the  powder.  A  thin  f l a k e  



powder  is  used  with  dimension  from  0.10  to  0.25  mm  and  the  d i s c h a r g e  

holes  made  in  the  c a r t r i d g e   tube  are  blocked  up  so  that   the  powder  i s  

well  i gn i t ed   before   it   is  thrown  out  through  the  holes   and  it  b u r n s  

out  f i n a l l y   at  the  lower  p r e s su re   which  p r e v a i l s   in  the  b a r r e l .   The 

th inne r   the  powder,  the  less   is  the  need  for  b locking   up,  and  c o n v e r -  

se ly .   There  are  for  example  examples  using  extremely  thin  powder 

without   any  hole  b a r r i e r s   at  a l l .   There  are  also  embodiments  h a v i n g  

strong  hole  b a r r i e r s   made  of  board  where  the  p r e s su re   can  amount  t o  

150-250  MPa  in  the  c a r t r i d g e   tube  before   the  powder  and  gases  f rom 

the  powder  f low  o u t w a r d s .  

These  embodiments  can  be  regarded  as  complying  p r e c i s e l y   with  t h e  

r equ i remen t s   imposed  on  the  p r o p e l l a n t   c a r t r i d g e   as  regards   g i v i n g  

a  uniform  p r o p e l l a n t   e f f e c t   even  at  low  charge.   Problems  a r i s e   w i t h  

high  charges ,   when  the  p r o p e l l a n t   c a r t r i d g e   is  to  func t ion   mainly  a s  

the  i g n i t i o n   c a r t r i d g e .  

In  order  to  i g n i t e   the  p a r t i a l   charges  placed  around  the  c a r t r i d g e  

tube,  the  hot  gases  flowing  outwards  from  the  system  of  holes   a r e  

employed  t oge the r   with  the  powder  p a r t i c l e s   which  have  been  i g n i t e d  

but  have  not  yet  burnt  out,   which  are  normally  f lake   powder  in  t h e  

form  of  f l akes   1-3  mm  square.   The  i g n i t e d   powder  in  the  p r o p e l l a n t  

c a r t r i d g e   is  s u b j e c t e d ,   on  flowing  outwards  into  the  b a r r e l   where 

the  volume  is  10  times  g r e a t e r   than  that   in  the  c a r t r i d g e   tube,   t o  

a  c o n s i d e r a b l e   r e d u c t i o n   in  t empera ture   and  p ressure   which  reduces  i t s  

e f f e c t   as  the  i g n i t e r   impulse  for  the  powder  in  the  increment  c h a r g e .  

The  i g n i t i o n   impulse  from  the  ou t f lowing   hot  gases  is  very  i n t e n s i v e  

but  of  short   d u r a t i o n ,   u sua l ly   less   than  0.1  ms.  Apart  from  the  f a c t  

that   th is   i g n i t i o n   impulse  is  of  such  short   du ra t i on   that  i g n i t i o n  

of  the  increment  charges  becomes  less   e f f e c t i v e ,   the  mechanical   shock 

in  the  form  of  d i s i n t e g r a t i o n   of  the  powder  in  the  p a r t i a l   c h a r g e  

loca ted   nea r e s t   the  holes  is  of  c o n s i d e r a b l e   d i s a d v a n t a g e ,   b e c a u s e  

th i s   i n c r e a s e s   in  u n c o n t r o l l e d   fashion   the  t o t a l   burning  sur face   o f  

the  increment  charge  powder  which  is  d e c i s i v e   for  the  c o n t i n u e d  

combustion  p r o c e s s .  

This  d i s i n t e g r a t i o n   (c rushing)   of  the  increment  charge  powder  a s  



r e s u l t   of  the  high  v e l o c i t y   and  c o n s i d e r a b l e   mass  per  unit   time  o f  

the  ou t f lowing   gases ,   which  is  c o n c e n t r a t e d   in  the  p a r t i a l   c h a r g e  

powder  close  to  the  c a r t r i d g e   tube  ho les ,   is  p a r t i c u l a r l y   g r e a t ,  
because  the  mechanical   s t r e n g t h   of  the  increment  charge  powder  d e t e -  

r i o r a t e s   as  a  r e s u l t   for  example  of  coo l ing .   The  c rushing  is  f u r t h e r -  

more  p a r t i c u l a r l y   se r ious   and  d i f f i c u l t   to  cope  with  if  the  i n c r e m e n t  

charge  powder  has  a  r e l a t i v e l y   la rge   minimum  dimension.   In  other   w o r d s ,  

the  coa r se r   the  powder  in  the  increment   charges ,   the  more  c r i t i c a l   i s  

the  c rush ing   of  a  po r t i on   of  the  charge.   For  known  reasons  it   can  
of ten   be  a d v i s a b l e   to  choose  r e l a t i v e l y   coarse  powder  in  the  i n c r e m e n t  

charges  for  mortar   systems  if  long  ranges  are  r e q u i r e d   (high  e x i t  

v e l o c i t i e s ) ,   wh i l s t   m a i n t a i n i n g   the  maximum  ba r r e l   p re s su re   r e l a t i v e l y  

low.  

Consequent ly   the  aim  of  the  p re sen t   i nven t ion   is  to  p re sen t   a  p r o -  

p e l l a n t   and  i g n i t i o n   c a r t r i d g e   of  the  type  s p e c i f i e d   on  the  p r eamble  

which  p rov ides   uniform,   f a s t   and  r e l i a b l e   combusion  of  the  powder  i n  

the  c a r t r i d g e ,   and,  in  case  of  the  p r o v i s i o n   of  increment  c h a n g e s ,  

wi thout   c rush ing   of  the  increment  charge  powder  taking  p lace .   T h i s  

o b j e c t i v e   is  achieved  in  tha t   the  p r o p e l l a n t   and  i g n i t i o n   c a r t r i d g e  

in  accordance  with  the  i nven t ion   has  the  c h a r a c t e r i s t i c s   of  claim  1. 

Fur the r   developments  of  the  i nven t ion   are  de sc r ibed   in  the  s u b c l a i m s .  

The  i nven t ion   wil l   be  de sc r i bed   in  g r e a t e r   d e t a i l   in  the  f o l l o w i n g  

by  r e f e r e n c e   to  the  appended  drawings  which  i l l u s t r a t e   a  p r e f e r r e d  

embodiment  of  the  i n v e n t i o n .  

Figure  1  shows  a  l o n g i t u d i n a l   s e c t i o n   through  the  rear   po r t i on   of  a 

mortar  she l l   having  a  p r o p e l l a n t   and  i g n i t i o n   c a r t r i d g e   in  a c c o r d a n c e  

with  the  i n v e n t i o n .   Figure  2  shows  on  an  en larged  scale   a  l o n g i t u d i n a l  

s ec t i on   through  a  p r o p e l l a n t   and  i g n i t i o n   c a r t r i d g e   in  a c c o r d a n c e  

with  the  i n v e n t i o n .   Figure  3  i l l u s t r a t e s   the  p r e s su re   in  the  p r o p e l l a n t  

c a r t r i d g e   as  a  f unc t i on   of  time,  f i r s t l y   with  a  known  p r o p e l l a n t  

c a r t r i d g e ,   and  secondly  for  two  d i f f e r e n t   c a r t r i d g e s   in  a c c o r d a n c e  

with  the  i n v e n t i o n .  



Figure  1  i l l u s t r a t e s   the  rear   po r t ion   of  a  f inned  p r o j e c t i l e   in  t h e  

form  of  a  mortar  she l l   1  with  a  t a i l   po r t ion   in  the  form  of  an  

e s s e n t i a l l y   h o l l o w - c y l i n d r i c a l   c a r t r i d g e   tube  2  which  is  open  at  t h e  

r ea r .   The  rearmost   po r t ion   of  the  c a r t r i d g e   tube  2  is  surrounded  by 

conven t iona l   guide  f ins   3  w h i l s t   i t s   f r o n t a l   por t ion   is  s u r r o u n d e d  

by  e ight   s ec t i ons   of  r i ng - shaped   conven t iona l   increment  charges  4.. 

The  wall  sec t ion   5  of  the  c a r t r i d g e   tube  2  loca ted   ins ide   and  some- 

what  forward  of  the  increment  charges  has  a  p l u r a l i t y   of  t h r o u g h  

holes  so  as  to  permit   the  outward  flow  of  the  powder  gases  from  a 

p r o p e l l a n t   and  i g n i t i o n   c a r t r i d g e   8  which  is  s i t u a t i o n e d   in  t h e  

hollow  c y l i n d r i c a l   space  7  of  the  c a r t r i d g e   t u b e .  

The  p r o p e l l a n t   and  i g n i t i o n   c a r t r i d g e   8  inc ludes   a  hollow  c y l i n d r i c a l  

casing  9,  open  at  the  r ea r ,   the  rear   open  end  of  which  is  a t t a c h e d  

over  an  i g n i t i o n   screw  10  which  can  be  threaded  into  the  c a r t r i d g e  

tube  2.  

The  i g n i t i o n   screw  10  is  provided  with  a  conven t iona l   de tona to r   11 

having  a  chamber  12  for  expansion  of  the  de tona to r   gases .   In  f r o n t  

of  the  chamber  12  an  i g n i t i o n   c o n t a i n e r   13  is  p rov ided ,   the  i g n i t i o n  

charge  13a  of  which,  e .g .   black  powder  or  a  py ro t echn ic   c h a r g e ,  

communicates  with  the  chamber  12  by  means  of  holes  14  in  the  r e a r  

wall  of  the  i g n i t i o n   c o n t a i n e r   13.  The  i g n i t i o n   c o n t a i n e r   13  has  a  

p l u r a l i t y   of  r a d i a l l y - d i r e c t e d   holes  15  which  open  out  in  the  i n t e r i o r  

of  the  p r o p e l l a n t   and  i g n i t i o n   c a r t r i d g e   8 .  

One  end  of  a  batch  16  of  extended  powder  s t r i p s   17  r e s t s   a g a i n s t  t h e  

forward  face  of  the  i g n i t i o n   c o n t a i n e r   13.  As  i nd i ca t ed   best   in  t h e  

embodiment  shown  in  Figure  2,  close  to  i ts   rear   end  the  s t r i p s   17  a r e  

held  toge the r   by  a  clamp  18.  By  th is   means  the  batch  of  s t r i p s   16 

e x h i b i t s   a  b r u s h - l i k e   appearance ,   so  that   a  r i ng - shaped   space  19  which 

tapers   at  the  f ront   is  formed  between  the  batch  16  and  the  wall  of  t h e  

c a r t r i d g e   8 .  

On  i g n i t i o n   of  the  i g n i t i o n   charge  13a  via  the  de tona to r   11  the  gas  
and  p a r t i c l e s   from  the  i g n i t i o n   charge  13a  are  led  out  into  the  r i n g -  

shaped  space  19  and  flow  around  and  into  the  batch  of  s t r i p s   16  and 

i g n i t e   t h i s .  



By  means  of  the  arrangement   de sc r i bed   a  uniform,  rapid  and  r e l i a b l e  

combustion  is  ach ieved ,   w h i l s t   at  the  same  time  it  is  p revented   t h a t  

any  major  po r t i on   of  the  powder  is  thrown  out  through  the  hole  6  i n  

the  c a r t r i d g e   tube  2 .  

The  powder  s t r i p s   17  extend  over  a  major  po r t i on   of  the  length  of  t h e  

c a r t r i d g e   casing  9,  p r e f e r a b l y   over  at  l e a s t   75  %  t h e r e o f .   With  t h e  

embodiment  i l l u s t r a t e d   in  F igures   1-2,  the  s t r i p s   17  extend  from  t h e  

forward  end  of  the  i g n i t i o n   c o n t a i n e r   13  mainly  up  to  the  f o r w a r d  e n d  

of  the  c a r t r i d g e   casing  9.  The  width  of  the  s t r i p s   17  is  p r e f e r a b l y  

0 .4 -0 .9   times  the  d iameter   of  the  cas ing  9.  The  t h i c k n e s s   of  the  s t r i p s  

which  can  be  0 . 3 - 1 . 0   mm  is  governed  by  the  des i r ed   combustion  d u r a t i o n .  

With  th is   powder  form  extremely  s t ab l e   and  uniform  charge  dens i ty   i s  

ob ta ined   over  the  e n t i r e   l ength   of  the  c a r t r i d g e .   These  p r o p e r t i e s   a r e  

a c c e n t u a t e d   if  the  s t r i p s   17  are  held  t oge the r   in  a  ba tch ,   as  shown 

for  example  at  18  in  Figure  2.  In  accordance  with  an  embodiment  which  

is  not  i l l u s t r a t e d   the  s t r i p s   17  can  be  sub -d iv ided   into  s e v e r a l  

s e p a r a t e   ba tches   which  are  held  t o g e t h e r .  

The  casing  9  p r e f e r a b l y   comprises   a  th in   metal  p l a t e ,   p r e f e r a b l y  

aluminium  tube.  The  t h i c k n e s s   of  the  casing  9  is  matched  to  su i t   t h e  

area  of  the  i n d i v i d u a l   exi t   flow  holes  6,  so  tha t   the  opening  of  t h e  

holes  6  (s tampings  in  the  p l a t e )   takes  place  at  an  i n t e r n a l   p r e s s u r e  
which  is  s u i t a b l e   from  the  f u n c t i o n a l   v i e w p o i n t .  

The  number  of  holes  6  is  governed  by  the  fac t   tha t   the  t o t a l   h o l e  

area  ( t o t a l   exi t   flow  area)  in  r e l a t i o n   to  the  t o t a l   exposed  s u r f a c e  

a v a i l a b l e   for  combustion  of  the  powder  in  the  p r o p e l l a n t   c a r t r i d g e  

is  to  provide  the  r e l a t i o n s h i p   between  the  burning  powder  sur face   and 

the  d i s cha rge   area  which  t oge the r   with  the  combustion  p r o p e r t i e s   o f  

the  powder  govern  the  " s t a g n a t i o n   p r e s s u r e "   which  is  def ined   by  t h e  

fo l lowing   e q u a t i o n :  



where 

ABR =  t o t a l   powder  s u r f a c e ,  

AM  =  t o t a l   d i scharge   area  for  combustion  g a s e s ,  
Z  and  r  =  p r o p e r t i e s   of  the  powder .  

The  s t a g n a t i o n   p re s su re   must  be  higher   than  the  p r e s su re   at  which  t h e  

system  of  holes  opens.  This  means  that   only  a  small  po r t ion   of  t h e  

powder  in  the  p r o p e l l a n t   c a r t r i d g e   burns  to  provide  the  open ing  

p r e s s u r e .   After   the  opening  p re s su re   has  been  ach ieved ,   the  m a j o r i t y  

of  the  powder  in  the  c a r t r i d g e   tube  burns  and  the  gases  flow  ou twards  

during  a  per iod  of  time  which  can  be  s e l e c t e d   so  that   the  r e q u i s i t e ,  

but  not  harmful ,   speed  is  ob ta ined .   This  is  a p p r o p r i a t e l y   0.5-3  ms, 

p r e f e r a b l y   1-2  ms  c a l c u l a t e d   from  the  time  when  the  holes  open  u n t i l  

the  p r e s su re   in  the  c a r t r i d g e   tube  has  again  dropped  to  the  h o l e  

opening  p re s su re   a f t e r   passage  of  the  s t a g n a t i o n   p r e s su re   ( p r e s s u r e  

peak).   This  time  curve  is  obta ined  if  the  holes  6  of  the  c a r t r i d g e  

tube,  the  casing  9  and  the  powder  s t r i p s   17  are  dimensioned  as  s p e c i -  

f ied  above .  

The  opening  p re s su re   should  be  s e l e c t e d   at  so  high  a  level   that   t h e  

powder  in  the  c a r t r i d g e   is  s u f f i c i e n t l y   over  i g n i t e d ,   but  not  so  h i g h  

that   the  shock  of  opening  e x t e n s i v e l y   crushes   the  p a r t i a l   c h a r g e  

powder  loca ted   o u t s i d e .  

The  opening  p ressure   can,  dependent  on  the  va r ious   a p p l i c a t i o n s ,   be  

s e l ec t ed   between  10-50  MPa  and  p r e f e r a b l e   be  20-40  MPa. 

Hence  the  fo l lowing  elements  in  the  system  govern  the  r e s u l t s   and  a r e  

c o n t r o l l a b l e :  

Amount  of  powder 

Minimim  dimension  ( t h i c k n e s s )  

Total  exposed  powder  s u r f a c e  

Densi ty  of  the  powder 

Combusion  v e l o c i t y   of  the  powder  and  the  powder  f a c t o r  



Hole  d i a m e t e r  

Number  of  h o l e s  

Thickness  and  m a t e r i a l   q u a l i t y   in  the  t u b e .  

Because,  with  th i s   system,  near ly   a l l   the  powder  in  the  p r o p e l l a n t  

c a r t r i d g e   is  guaran teed   to  be  burnt   in  the  c a r t r i d g e   tube,  an  i n c r e a s e d  

i g n i t i o n   e f f e c t   is  ob ta ined   as  compare  with  other   methods.  Because  t h e  

d i scha rge   flow  is  i n c r e a s e   in  d u r a t i o n ,   th is   improves  the  i g n i t i o n  

e f f e c t   and  p a r t i c u l a r l y   it  reduces  the  harmful  c rushing   e f f e c t   i n v o l v e d  

in  previous   embodiments  due  to  the  ext remely   f a s t   flow  of  the  e n t i r e  

charge  of  the  p r o p e l l a n t   c a r t r i d g e   in  the  form  of  gas  and  u n b u r n t  

powder .  

Figure  3  i l l u s t r a t e s   compara t ive   t e s t s   using  conven t iona l   p r o p e l l a n t  

c a r t r i d g e s   and  p r o p e l l a n t   c a r t r i d g e s   in  accordance  with  the  p r e s e n t  

i n v e n t i o n .   The  curve  A  shows  the  p r e s su re   in  a  p r o p e l l a n t   c a r t r i d g e  

with  f lake   powder  as  a  f unc t i on   of  time,  whi l s t   curves  B and  C  show 

the  p r e s su re   as  a  f unc t i on   of  time  for  two  p r o p e l l a n t   c a r t r i d g e s   i n  

accordance  with  the  i nven t ion   with  varying  t h i ckness   for  the  powder 

s t r i p s .   P  and  U  denote  the  s t a g n a t i o n   p r e s su re   and  the  open ing  

p re s su re   r e s p e c t i v e l y .  



1.  P r o p e l l a n t   and  i g n i t i o n   c a r t r i d g e   (8)  designed  to  be  enclosed  i n  

a  c a r t r i d g e   tube  (2)  of  a  f inned  p r o j e c t i l e   (1),   where  the  walls  (5)  

of  the  c a r t r i d g e   tube  have  a  number  of  through  holes  (6)  so  as  t o  

permit  the  outward  flow  of  powder  gases  from  powder which  has  been  

ign i t ed   in  the  c a r t r i d g e ,   c  h  a  r  a  c  t  e  r  i  s  e  d   f i r s t l y   in  t h a t  

the  c a r t r i d g e   (8)  has  a  casing  (9)  which  is  dimensioned  so  that   at  a 

p rede te rmined   p re s su re   on  the  part   of  the  said  c a r t r i d g e   gases  i t  

wil l   burs t   in  the  cen t re   of  the  said  holes  (6),  and  secondly  that   t h e  

powder  c o n s i s t s   of  a  p l u r a l i t y   of  extended  powder  s t r i p s   (17)  which 

are  o r i e n t a t e d   mainly  in  the  lengthwise   d i r e c t i o n   of  the  c a r t r i d g e .  

2.  Ca r t r idge   as  claimed  in  claim  1,  c  h  a  r  a  c  t  e  r  i  s  e  d   in  

that   the  s t r i p s   (17)  extend  over  a  major  po r t ion   of  the  length  o f  

the  c a r t r i d g e   casing  (9),  p r e f e r a b l y   over  at  l e a s t   75 %  t h e r e o f ,   and 

that   the  width  of  the  s t r i p s   (17)  is  0 .4 -0 .9   times  the  diameter   o f  

the  c a r t r i d g e   casing  ( 9 ) .  

3.  Ca r t r i dge   as  claimed  in  any  of  the  p receding   c l a i m s ,  

c  h  a  r  a  c  t  e  r  i  s  e  d   in  that   the  s t r i p s   (17)  a r e  h e l d   t o g e t h e r  

to  form  at  l e a s t   one  group  ( 1 6 ) .  

4.  Ca r t r i dge   as  claimed  in  any  of  the  preceding   c l a i m s ,  

c  h  a  r  a  c  t  e  r  i  s  e  d   by  means  (18)  for  holding  t o g e t h e r ,   a t  

l e a s t   p a r t i a l l y ,   the  powder  s t r i p s   (17)  aga in s t   each  other   in  t h e  

ends  facing  the  i g n i t i o n   charge  (13a),   thereby  p rov id ing   a  space  (19) 

between  the  powder  s t r i p s   (17)  and  the  casing  (9)  which  is  c o n n e c t e d  

with  the  i g n i t i o n   charge  ( 1 3 a ) .  

5.  Ca r t r idge   as  claimed  in  any  of  the  preceding  c la ims,   c  h  a  r  a  c  -  

t  e  r  i  s  e  d   in  that   the  holes  (6)  of  the  c a r t r i d g e   tube  (2),   t h e  

casing  (9)  and  the  powder  s t r i p s   (17)  are  so  dimensioned  that   t h e  

p ressure   of  the  gases  from  the  powder  in  the  c a r t r i d g e   tube  (2)  f o r  

a  period  of  0.5-3  ms,  p r e f e r a b l y   1-2  ms,  a f t e r   the  said  rupture   o f  

the  casing  (9)  has  taken  place  is  g r e a t e r   than  the  "opening  p r e s s u r e "  

at  which  rup ture   takes  p l a c e .  
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