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Compressed  gas  ammunition  for  small  arms. 
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(§5  A  round  of  ammunition  comprising  a  missile  (1  0),  retaining 
means  (  1  1  )  for  holding  the  missile,  and  a  cartridge  (12);  and  the 
cartridge  (1  2)  is  an  assembly  comprising  a  hollow  casing  (13) 
within  an  intermediate  portion  of  which  is  a  gas  storage  space 
(18)  disposed  between  a  hollow  discharge  (front)  end  portion 
(  1  4)  and  a  base  (rear)  end  portion  (20)  of  the  casing,  discharge 
valve  means  (30)  and  actuating  means  (60).  The  actuating 
means  generally  comprises  servo-piston  means  (61  ),  servo 
actuating  means  (62)  and  discharge  valve  actuating  means 
(63)  arranged  so  that  the  means  (62)  is  responsive  to  being 
struck  by  a  firing  pin  (43)  of  a  gun  to  allow  the  piston  means 
(61  )  to  utilise  energy  from  compressed  gas  stored  in  the  space 
to  open  the  discharge  valve  means,  and  thus  release  the  gas  to 
expel  the  missile  (10)  from  the  retaining  means.  A  shock  ab- 
sorber  insert  (400)  is  provided  to  cushion  the  end  of  the  valve 
opening  movement  of  the  servo-piston  (61  ). 
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  A round  of  ammunition  comprising  a  missile  (10),  retaining 
means  (11)  for  holding  the  missile,  and  a  cartridge  (12);  and  the 
cartridge  (12)  is  an  assembly  comprising  a  hollow  casing  (13) 
within  an  intermediate  portion  of  which  is  a  gas  storage  space 
(18)  disposed  between  a  hollow  discharge  (front)  end  portion 
(14)  and  a  base  (rear)  end  portion  (20)  of  the  casing,  discharge 
valve  means  (30)  and  actuating  means  (60).  The  actuating 
means  generally  comprises  servo-piston  means  (61),  servo 
actuating  means  (62)  and  discharge  valve  actuating  means 
(63)  arranged  so  that  the  means  (62)  is  responsive  to  being 
struck  by  a  firing  pin  (43)  of  a  gun  to  allow  the  piston  means 
(61)  to  utilise  energy  from  compressed  gas  stored  in  the  space 
to  open  the  discharge  valve  means,  and  thus  release  the  gas  to 
expel  the  missile  (10)  from  the  retaining  means.  A  shock  ab- 
sorber  insert  (400)  is  provided  to  cushion  the  end  of  the  valve 
opening  movement  of  the  servo-piston  (61). 



This  invent ion   concerns   c a r t r i d g e   ammunit ion  for  small  arms,  s u c h  

as  p i s to l s   r i f les   and  au tomat ic   small  arms,  which  ammunit ion  i s  

adapted  to  u t i l i se   air  or  ano the r   gas  at  high  p r e s s u r e s   to  p r o p e l  

missi les ,   in  which  the  c a r t r i d g e   is  of  a  kind  compris ing  a  casing,  a  

gas  s torage   chamber  in  the  casing,  a  p is ton  r ec ip rocab le   in  a  c y l i n d e r  

in  the  casing,  d ischarge   valve  means  c o n t r o l l i n g   a  d i scharge   p a s s a g e  
from  the  chamber  to  a  f ront   d i scharge   end  of  the  casing,  and  a c t u a t i n g  

means  inc luding   rear  or  base  end  in  a  rear   base  end  por t ion   of  t h e  

casing  which  rear   part  is  ac tuable   to  allow  the  piston  to  be  moved 

r e a r w a r d s   in  said  cyl inder   by  gas  p r e s s u r e   in  said  s to rage   chamber ,  

and  inc luding   an  elongate  part   ex tending   within  said  s to rage   c h a m b e r  

to  connect   said  pis ton  and  valve  means  for  opening  the  valve  means  

when  the  p is ton   moves  r e a r w a r d s .  

In  U.S.A.  Patent  Spec i f i ca t ion   No.  387256  of  7th  August  1888  N.W. 

Prat t   d i s c l o s e s   a  pneumat ic   c a r t r i d g e   of  the  said  kind,  in  which  t h e  

rear   part   of  the  a c tua t i ng   means  is  in  the  form  of  a  r o t a r y   gas  c o c k ,  

which  is  r o t a t a b l e   about  an  axis  d i ame t r i ca l   to  the  casing  between  a  

f i r s t   pos i t ion ,   in  which  air  is  t rapped  in  the  cyl inder   to  the  rear   o f  

the  p i s ton ,   and  a  second  pos i t ion   in  which  the  air  can  escape  from  t h e  

cyl inder   to  allow  the  p is ton   to  move  r e a r w a r d s .   However,  it  i s  

evident  that  this  c a r t r i d g e   was  ne i the r   in tended   nor  su i table   for  h i g h  

p r e s s u r e   opera t ion ;   and  f u r t h e r m o r e   this  c a r t r i d g e   requi red   t e m p o r a r y  

plugs  to  be  a t tached   to  the  casing  to  prevent   loss  of  p r e s s u r e ,   a n d  

needed  to  be  f ired  by  means  of  a  special ly  designed  gun  having  n o  

other   p u r p o s e .  

Radical ly   improved  forms  of  c a r t r i d g e   of  the  kind  d e s c r i b e d ,  

sui table   for.  high  p r e s s u r e   ope ra t ion ,   for  use  as  a  d i rec t   s u b s t i t u t e  

for  f i rearms,   explosive  (chemical)  c a r t r i d g e s ,   are  d i sc losed   in  our  c o -  

p e n d i n g   E u r o p e a n   App l i ca t ion   No.  0100612A1  and  Br i t i sh   P a t e n t  

S p e c i f i c a t i o n   N o .  2 , 1 2 4 , 3 4 6 A ,   which  shou ld   be  c o n s i d e r e d   in  



c o n j u n c t i o n   with  this  p r e sen t   spec i f i c a t i on .   These  forms  of  c a r t r i d g e  

are  c h a r a c t e r i s e d ,   in  par t ,   by  the  rear   or  base  end  part  of  t h e  

a c t u a t i n g   means  exposed  at  the  base  end  of  the  c a r t r i dge   and  b e i n g  

ac tuable   by  a  t h rus t   in  a  f i r s t   l ong i tud ina l   d i r ec t ion   to  allow  t h e  

p i s ton   to  be  moved  in  a  long i tud ina l   d i r e c t i o n   d i rec t ly   opposi te   t o  

said  f i r s t   for  opening  the  valve  m e a n s .  

Exper imen ta l   development   and  t e s t ing   of  forms  of  the  c a r t r i d g e  

des igned  for  low  cost  m a s s - p r o d u c t i o n   for  use  with  high  gas  p r e s s u r e s  
revealed   the  problem  of  occas iona l   damage  to  some  of  the  c a r t r i d g e s  

upon  f i r ing .   Expensive  to  p roduce   design  modi f ica t ion   and  the  use  o f  

high  cost  high  s t r e n g t h   ma te r i a l s   p roduced   answers   to  this  problem  b u t  

at  an  u n a c c e p t a b l e   cost  for  m a s s - p r o d u c t i o n .  

What  is  needed  is  a  low  cost  answer   which  can  be  easily  and  

rea l i ab ly   i n c o r p o r a t e d   in  m a s s - p r o d u c e d   c a r t r i d g e s .  

The  p r e s e n t   inven t ion   provides   such  an  answer,   and  accord ing   to  

the  p r e s e n t   i nven t ion   there   is  provided  an  ammunit ion  c a r t r i dge ,   for  a  

round  of  ammuni t ion   compr i s ing   a  casing,  a  gas  s to rage   chamber  in  t h e  

casing,   a  p i s ton   r e c i p r o c a b l e   in  a  cy l inder   in  the  casing,  d i s c h a r g e  

valve  means  c o n t r o l l i n g   a  d i scharge   passage  from  the  chamber  to  a  

f ron t   d i s c h a r g e   end  of  the  casing,   and  a c t u a t i n g   means  including  r e a r  

or  base  end  par t   in  a  r ea r   base  end  po r t i on   of  the  casing  which  r e a r  

part  is  ac tuab le   to  allow  the  p is ton  to  be  moved  r ea rwards   in  s a i d  

cy l inde r   by  gas  p r e s s u r e   in  said  s to rage   chamber,  and  including  an 

e longate   par t   ex tending   within  said  s to rage   chamber  to  connect   s a i d  

p i s ton   and  valve  means  for  opening  the  valve  means  when  the  p i s t o n  

moves  r e a r w a r d s ,   and  c h a r a c t e r i s e d   in  t h a t : -  

(a)  the  base  end  or  r ea r   part   of  t h e  a c t u a t i n g   means  is  exposed  

at  the  base  end  of  the  c a r t r i d g e   and  is  actuable  by  a  f o r w a r d l y  

d i r e c t e d   t h rus t   in  a  long i tud ina l   dev ia t ion   opposi te   to  t h e  

r e a r w a r d s   d i r e c t i o n   of  movement  of  the  p is ton  for  opening  t h e  

valve  means ;  
and  f u r t h e r   c h a r a c t e r i s e d   in  t h a t : -  



(b)  the  c a r t r i d g e   inc ludes   shock  a t t e n u a t o r   or  a b s o r b e r   means  

disposed  so  as  to  be  compressed   when  said  p is ton  moves  in  s a i d  

r ea rwards   d i r e c t i o n .  

The  shock  a t t e n u a t o r   or  absorber   means  p re fe rab ly   comprises   a  

r e s i l i en t   inse r t   d isposed  so  as  to  be  compressed   by  the  p i s ton   as  t h e  

l a t t e r   moves  r e a r w a r d s .  

The  shock  a t t e n u a t o r   or  absorber   means  and  the  p is ton  a r e  

p re fe rab ly   a r rangd  so  that  the  l a t t e r   can  move  r e a r w a r d s   through  a 

p r e d e t e r m i n e d   d i s t ance   p r io r   to  compress ing   the  r e s i l i en t   i n s e r t .  

The  r e s i l i en t   i n se r t   is  p r e f e r a b l y   in  the  form  of  a  m a s s - p r o d u c e d  

e l a s tomer i c   body,  such  as  an  "O"-ring,  which  is  p r e fe rab ly   made  f r o m  

n i t r i l e   rubber ,   neoprene ,   or  other   e l a s tomer   having  good  s h e a r  

r e s i s t a n c e   and  shape-memory   so  as  to  res i s t   permenant   d i s t o r t i o n .  

A l t e rna t ive ly ,   the  i n se r t   may  be  a  metall ic  spring  or  may  be  o f  

composi te   metal  and  e l a s t o m e r   c o n s t r u c t i o n .  

The  a c tua t i ng   means  p r e f e r a b l y   comprises   s ta t ic   or  r e a c t i v e  

th rus t   means  movable  rad ia l ly   inwards  from  a  pos i t ion   in  which  i t  

blocks  r ea rward   movement  of  the  p is ton  to  a  pos i t ion   in  which  t h e  

p is ton  can  move  r e a r w a r d s .  

Said  s t a t i c   or  r eac t ive   th rus t   means  p re fe rab ly   compr ises   a t  

least   one  rigid  member  d i sposed   in  said  rear   base  end  por ton   and  a  

d i sp l ace r   which  i n c o r p o r a t e s   or  c o n s t i t u t e s   said  base  end  or  rear   p a r t  
of  the  a c tua t ing   means,  the  d i sp lace r   being  ac tuable   to  allow  or  c a u s e  

the  rigid  member  or  members  to  move  t r a n s v e r s e l y   r e l a t ive   to  t h e  

pis ton.   Displacer   bias  means  is  p re fe rab ly   provided  to  r e s t o r e   t h e  

d i sp lace r   au toma t i ca l ly   to  an  u n - a c t u a t e d   p o s i t i o n .  

The  pis ton  is  p r e f e r a b l y   hollow  and  conta ins   and  bias  m e a n s .  

An  ex tens ion   of  the  p is ton  p re fe rab ly   serves  as  the  movable  

member  of  the  a c tua t ing   means,  and  the  d i scharge   valve  means  i s  



p r e f e r a b l y   mounted  on  said  ex tens ion   so  that  at  least  part  of  t h e  

d i s cha rge   valve  means  is  pe rmi t t ed   to  move  through  a  limited  d i s t a n c e  

in  a  p r e d e t e r m i n e d   d i r e c t i o n   from  a  normal  pos i t ion   re la t ive   to  s a i d  

ex tens ion ,   to  f a c i l i t a t e   charging  of  the  c a r t r i d g e   with  c o m p r e s s e d  

g a s .  

In  all  embodiments   the  d i scharge   valve  means  is  p re fe rab ly   o f  

poppet  valve  form  for  c losing  said  d i scharge   opening.  The  e f f e c t i v e  

area  of  the  valve  means  is  p r e f e r a b l y   no  more  than  about  half  t h e  

working  area  of  the  p i s ton .   Said  e f fec t ive   area  may  be  as  l i t t le   a s  

one  tenth   of  said  working  area,  but  is  p r e f e r ab ly   between  o n e   t h i r d  

and  one  f i f th   of  the  working  area  to  enable  the  d ischarge   opening  t o  

be  made  s u f f i c i e n t l y   large  to  permit  the  compressed  gas  to  be  

d i s cha rged   r a p i d l y .  

The  p i s t o n   is  p r e f e r a b l y   a r r anged   to  acce l e ra t e   through  a  

p r e d e t e r m i n e d   d i s t a n c e   be fore   opening  the  d i scharge   valve  means,  s o  

that  the  opening  of  the  l a t t e r   is  rapid  and  sudden,   and  said  d i s t a n c e  

is  p r e f e r a b l y   minimal  to  minimise  the  delay  between  ac tua t ion   a n d  

opening  of  the  d i scha rge   valve  m e a n s .  

The  inven t ion   inc ludes   a  round  of  ammunit ion  compris ing  a  

c a r t r i d g e   of  the  i n v e n t i o n ,   a  missile  and  r e t a in ing   means  t o  

r e l e a s a b l y   r e t a in   and  connect   the  missile  to  the  c a r t r i d g e .  

The  inven t ion   will  be  desc r ibed   f u r t h e r ,   by  way  of  example,  w i t h  

r e f e r e n c e   to  the  accompanying  d iag rammat ic   drawings ,   w h e r e i n : -  

FIGURES 1  and  2  show  long i tud ina l   cross   sec t ions   through  a  f i r s t  

embodiment   of  c a r t r i d g e   of  the  inven t ion   in  a  normal  s ta te   and  in  a  

d i s cha rg ing   s t a t e   r e s p e c t i v e l y ;  

FIGURE  3  shows  detai l   of  a  modified  form  of  the  f i rs t   embodiment  

shown  in  FIGURES  1  and  2; 

FIGURE  4  shows  a  second  embodiment  of  a  round  of  ammunition  in  

a c c o r d a n c e   with  the  inven t ion ,   in  l ong i tud ina l   c r o s s - s e c t i o n   in  a  

loaded  c o n d i t i o n ;  



FIGURE  5  shows  an  enlarged  detail   of  part   of  the  round  a f t e r  

f i r i n g ;  

FIGURE  6  shows  an  enlarged  c r o s s - s e c t i o n   on  the  line  III-III   i n  

FIGURE  4; 

FIGURES  7  and  8  show,  in  long i tud ina l   c r o s s - s e c t i o n ,   a  m o d i f i e d  

form  of  the  second  embodiment,   in  a  loaded  s ta te   and  in  a  d i s c h a r g i n g  

s ta te   r e spec t ive ly ;   and  

FIGURE  9  shows  an  enlarged  detail   of  part   of  the  round  shown  i n  

FIGURES  7  and  8,  in  a  t r a n s i e n t   s ta te   a f t e r   in i t ia l   a c t u a t i o n .  

In  all  the  embodiments   and  modified  forms  thereof   d e s c r i b e d  

h e r e i n a f t e r ,   the  rounds  of  ammunit ion  genera l ly   comprise  a  missile  10, 

r e t a i n i n g   means  11  for  holding  the  missile,   and  a  c a r t r i d g e   12;  a n d  

the  c a r t r i d g e   12  is  an  assembly  compris ing   a  hollow  casing  13  w i t h i n  

an  i n t e r m e d i a t e   po r t ion   of  which  is  a  gas  s t o r a g e   space  18  d i s p o s e d  

between  a  hollow  d ischarge   ( f ron t )   end  po r t ion   14  and  a  base  ( r e a r )  

end  po r t ion   20  of  the  casing,  d i scharge   valve  means  30  and  a c t u a t i n g  

means  60.  The  ac tua t ing   means  genera l ly   compr ises   s e r v o - p i s t o n   means  

61,  servo  a c t u a t i n g   means  62  and  d i scharge   valve  a c t u a t i n g   means  63 

a r r anged   so  that  the  means  62  is  r e spons ive   to  being  s t ruck   by  a  

f i r ing   pin  43  of  a  gun  to  allow  the  p is ton   means  61  to  u t i l i s e   e n e r g y  
from  compressed   gas  s to red   in  the  space  18  for  forc ing   the  d i s c h a r g e  

valve  a c tua t i ng   means  to  open  the  d i scharge   valve  means  30  to  p e r m i t  

said  gas  to  leave  said  space  and  expel  the  missile  10  from  t h e  

r e t a i n i n g   m e a n s .  

The  c a r t r i d g e   is  provided  with  shock  a t t e n t u a t o r   or  a b s o r b e r  

means  which  is  shown  in  all  embodiments   as  compris ing   a  r e s i l i e n t  

i n se r t   400  in  the  form  of  an  "O"  ring,  and  the  s e r v o - p i s t o n   means  61 

has  a  r e a r w a r d l y   d i r e c t e d   su r face   401  which  abuts  and  compresses   t h e  

in se r t   when  the  p is ton  moves .  

In  the  f i r s t   embodiment  and  modified  form  the reo f   desc r ibed   w i t h  

r e f e r e n c e   to  FIGURES  1,  2  and  3,  the  s e r v o - p i s t o n   means  61  is  i n s i d e  

the  compressed   gas  s to rage   space  18,  and  both  sides  of  the  p i s t o n  

means  61  are  normal ly   sub jec ted   to  the  p r e s s u r e   of  the  s to red   g a s .  



The  servo  a c t u a t i n g   means  62  is  in  the  form  of  c losure   means  f o r  

opening  of  a  s e r v o - p a s s a g e   to  subject   the  rear   side  of  the  p i s t o n  

means  to  a  lower,   e.g.  a tmospher i c   p r e s s u r e ,   by  vent ing   of  the  g a s  
behind  the  p i s ton   means,  to  subject   the  p is ton  means  to  said  p r e s s u r e  
d i f f e r e n t i a l   thereby   caus ing  the  pis ton  means  to  move  r e a r w a r d s   f o r  

opening  the  d i s cha rge   valve  means  30.  The  missile  10  and  t h e  

r e t u r n i n g   means  30.  The  missile  10  and  the  r e t u r n i n g   means,  in  t h e  

form  of  a  snap-on  nosepiece ,   are  shown  in  broken  out l ine   in  FIGURE  1.  

In  the  f i r s t   embodiment  of  c a r t r i d g e   assembly,   the  d ischarge   e n d  

po r t ion   14  of  the  casing  13  is  of  simple  one  piece  form,  and  the  b a s e  

end  po r t i on   20  is  i n t e r n a l l y   grooved.   An  inse r t   member  215  i s  

r e t a ined   in  the  base  end  po r t ion   by  a  c ircl ip  200  engaged  in  t h e  

groove  in  said  p o r t i o n   20.  The  por t ion   14  de f ines   a  f i r s t   wall  216, 

and  the  member  215  def ines   a  second  wall  217  c o n f r o n t i n g   the  f i r s t  

wall  whereby  to  def ine,   within  the  casing,  the  gas  s to rage   space  18 

which  in  this  embodiment   extends   r ea rwards   beyond  the  i n t e r m e d i a t e  

p o r t i o n   of  the  casing  and  into  the  base  end  po r t i on   20.  The  i n s e r t  

member  215  serves   as  a  p a r t i t i o n   between  the  space  18  and  the  open  end  

of  the  po r t ion   20,  and  def ines   a  servo  passage  228  which  e x t e n d s  

th rough  the  second  w a l l .  

The  p is ton   means  61  compr i ses   a  pis ton  221  sl idably  located  i n  

the  space  18  ad jacent   the  second  wall  217  to  divide  the  space  into  a  

main  s t o r a g e   po r t i on   218  in  f ront   of  the  p is ton,   and  a  servo  c y l i n d e r  

po r t i on   219  in  which  the  p is ton   can  move.  

The  a c t u a t i n g   means  60,  in  the  f i rs t   embodiment  shown  in  FIGURES 

1  and  2,  f u r t h e r   compr ises   a  movable  member  225  having  a  hollow  r e a r  

p o r t i o n   226  ( in tegra l   with  the  p i s ton   221)  and  a  f ron t   por t ion   227.  A 

bush  201  is  s l idably  accommodated  (as  a  c learance   fit)  in  the  p o r t i o n  

226,  and  a  servo  valve  spring  242  is  t rapped  in  the  por t ion   226 

between  the  bush  201  and  the  f ront   por t ion   227.  A  r e s t r i c t e d   c h a r g i n g  

passage   202  is  p rovided   in  the  po r t ion   226  t  to  allow  gas  to  pass  f r o m  

the  main  s to rage   por t ion   218  through  the  por t ion   2326  along  t h e  

o u t s i d e   of  the  bush  201  to  the  servo  cyl inder   219.  The  c losure   means  



is  in  the  form  of  servo  valve  means  238,  which  compr ises   a  v a l v e  

member  241  which  extends  through  the  passage  228  into  the  bush  201.  

The  spring  242  urges   a  seal ing  part   240  of  the  valve  member  241  i n t o  

engagement  with  a  seat ing  204  (FIGURE  2)  on  the  inse r t   member  215  t o  

close  the  passage  228.  A  base  end  part  244  of  the  member  241  i s  

d isposed  in  the  base -end   por t ion   20  so  as  to  be  exposed.   The  s p r i n g  

242  also  serves  as  a  seal ing  bias  spring  to  urge  the  por t ion   227 

towards   the  f i r s t   wall  216  for  closing  the  d i scharge   valve  means  30 .  

The  discharge  valve  means  30  comprises   an  "O"  ring  seal  233  and  an  e n d  

part  234  of  the  f ront   part  227,  which  part  234  is  a  c lea rance   fit  in  a  

d i scharge   passage  231. 

As  shown  in  FIGURE  1,  in  the  f i rs t   embodiment  the  i n se r t   m e m b e r  

215  locates   the  i n se r t   400  a longside   a  seal ing  ring  402,  both  of  w h i c h  

are  compressed  by  the  p is ton  221  as  shown  in  FIGURE  2.  Ins tead   of  t h e  

rings  400,  402  a  single  large  ring  may  be  used  as  a  seal  and  i n s e r t ,  

or  the  sealing  ring  402  may  be  employed  as  the  shock  absorbe r ,   t h e  

piston  being  modified  to  abut  the  ring  402  or  to  abut  a  hard  p l a s t i c s  

or  metal  short   cy l indr ica l   t h rus t   member  i n s e r t e d   in  place  of  the  r i n g  

400. 

In  the  modified  form  of  the  f i rs t   embodiment  shown  in  FIGURE  3, 

the  movable  member  225A  is  solid  except  for  a  recess   205  for  t h e  

seal ing  bias  spr ing  236A  for  c losing  the  d i scharge   valve  means  30,  a n d  

for  a  r e s t r i c t e d   charging  passage  202;  and  the  c losure   m e a n s  

comprises   solely  a  rear   end  part   251  is  in  the  form  of  an  e x p o s e d  

frangible   web  in tegra l   with  a  screwed  in  inse r t   member  215A  so  as  t o  

close  the  servo  passage  228A,  which  member  215A  has  an  "O"  r i n g  

per ipheral   seal.  The  unshown  r emainder   of  the  c a r t r i d g e   is  the  s a m e  

as  shown  in  FIGURE  1. 

As  shown  in  FIGURE  3,  the  inse r t   400  is  pa r t i a l l y   accommodated   i n  

a  recess  403  in  the  inse r t   member  215A.  The  recess   403  is  d i m e n s i o n e d  

so  that  the  maximum  compress ion   of  the  inse r t   is  l imited  by  t h e  

sur face   401  abu t t ing   the  member  215A.  In  this  embodiment  i n  

p a r t i c u l a r ,   the  i n se r t   may  be  in  the  form  of  an  annular   or  s h o r t  



cy l ind r i ca l   body  aff ixed  to  the  inse r t   member  215A  or  s e c u r e d  

p a r t i a l l y   in  the  recess   403,  so  as  to  be  replaceable   with  the  i n s e r t  

member  215A  a f t e r   f i r i n g .  

In  use,  when  the  c losure   means  is  opened  by  being  s t ruck   by  a  

f i r ing   pin  43  or  43A  to  open  the  servo  passage,   p r e s su re   in  the  s e r v o  

cy l inde r   po r t ion   219  falls  to  a tmospher i c   p r e s s u r e ,   and  the  p is ton  221 

moves  towards   the  wall  217  thus  opening  the  d ischarge  valve  m e a n s ,  

e.g.  as  shown  in  FIGURE  6  and  compris ing   the  inser t   400.  In  t h e  

modified  form  the  pointed  f i r ing  pin  43A  is  requi red   to  pierce  the  web 

251  which  serves   as  an  exposed  base  end  part  of  the  a c tua t ing   m e a n s .  

The  member  251A  can  be  unscrewed  and  replaced  by  a  new  member  251A. 

In  the  f i r s t   embodiment  and  the  modi f ica t ion   the reof ,   in  t h e  

charged  cond i t ion   of  the  c a r t r i d g e ,   the  servo  pis ton  means  62  i s  

sub jec t ed   to  two  balanced  opposing  t h r u s t s   both  deriving  from  t h e  

s to red   gas  p r e s s u r e ;   and  the  s e r v o - a c t u a t i n g   means  62  is  operable,   i n  

use,  to  cause  a  change  in  the  p r e s s u r e   act ing  on  one  side  of  t h e  

p i s t o n   to  u n b a l a n c e   the  two  opposing  t h r u s t s .   However,  t h i s  

embodiment  r equ i r e s   the  s e r v o - a c t u a t i n g   means  62  to  i n c o r p o r a t e  

c lo su re   means,  a  b a r r i e r   or  p a r t i t i o n   and  a  servo  passage  which  

co l l ec t i ve ly   serve  as  means  for  c o n t r o l l i n g   gas  f low.  

In  the  second  embodiment  and  a  modified  form  thereof   d e s c r i b e d  

with  r e f e r e n c e   to  FIGURES  4  to  9,  the  servo  ac tua t ing   means  62  is  i n  

the  form  of  s t a t i c   or  r eac t ive   th rus t   means  of  a  mechanical  f o r m  

which,  in  the  n o n - a c t u a t e d   s ta te   of  the  servo  mechanism,  provides   a  
s t a t i c   t h rus t   to  the  p is ton  in  r e ac t i on   to  the  thrus t   provided  by  t h e  

s t o r e d   gas  p r e s s u r e ,   and  thus  obvia tes   the  need  for  such  means  f o r  

c o n t r o l l i n g   gas  flow;  and  with  the  except ion  of  cer ta in   seals,   e . g .  
"0"  r ings,   the  c a r t r i d g e s   are  all  of  metal  c o n s t r u c t i o n .  

R e f e r r i n g   to  FIGURES  4  to  6,  the  second  embodiment  of  the  r o u n d  

of  ammuni t ion  comprises   the  missile  10,  the  nosepiece  11  and  t h e  

c a r t r i d g e   12.  The  l a t t e r   is  an  assembly  in  which  the  d ischarge   e n d  

p o r t i o n   14  is  in tegra l   with  the  casing  13,  and  the  assembly  i n c l u d e s  



an  in t e rna l   member  315  which  is  held  by  a  c ircl ip  in  the  base  e n d  

por t ion   20  of  the  casing.   The  member  315  has  a  cen t ra l   ape r tu r e   323. 

The  base  end  po r t ion   20  provides   a  servo  cyl inder   319  at  one  e n d  

of  a  gas  s to rage   space  18  for  the  s e r v o - p i s t o n   means  61  w h i c h  

compr ises   a  p i s ton   321.  The  space  18  extends  from  the  pis ton  a n d  

through  the  i n t e r m e d i a t e   por t ion   of  the  casing  to  a  f i rs t   wall  316 

def ined  by  the  d i scha rge   end  por t ion   14.  Discharge  valve  means  335  i s  

provided  to  close  a  d i scharge   a p e r t u r e   in  the  f i rs t   wall  at  the  r e a r  

end  of  a  d i scharge   passage  331. 

The  d i scharge   valve  means  30  comprises   a  bias  spring  336  wh ich  

acts  on  a  backing  washer  332  to  compress   an  e l a s tomer ic   s e c o n d a r y  

seal ing  ring  333  agains t   a  valve  member  334  which  abuts  a  head  335  a t  

the  end  of  a  movable  member  324.  The  valve  member  334  has  a  45° 

conical ly   t apered   sea t ing   face  which  sealingly  engges  the  s i m i l a r l y  

tapered   wall  316  a round   the  d i scharge   ape r tu r e ,   and  the  rings  333 

engages  the  wall  at  the  junc t ion   between  the  per iphery   of  the  v a l v e  

member  and  the  wall  to  seal  said  junc t ion   against   ingress   of  g a s  
s to r ed   at  very  high  p r e s s u r e s .  

The  d i scha rge   valve  a c tua t i ng   means  63  comprises   the  movable  

member  324,  ex tend ing   within  the  space  18  from  the  p is ton  to  the  v a l v e  

means  331;  and  the  servo  a c tua t i ng   means  62  comprises   s t a t i c   t h r u s t  

means  300  d i sposed   in  the  base  end  por t ion   14.  The  s ta t ic   t h r u s t  

means  comprises   a  pair  of  rigid  members  301  and  a  d i sp lace r   302 

disposed  between  said  members  301.  The  d i sp lace r   (FIGURE  5)  has  a  
waist  303  between  a  head  304  and  a  base  end  part   305  exposed  c e n t r a l l y  

at  the  base  end  of  the  c a r t r i d g e   casing  13. 

In  use,  in  the  loaded  and  charged  cond i t ion   of  the  round  as  shown 

in  FIGURES  4  and  6,  the  s ta t ic   th rus t   means  300  is  in  a  b l o c k i n g  

cond i t ion   in  which  the  rigid  members  301  abut  a  tapered  part  c o n i c a l  

abutment  sur face   306  of  the  p is ton  and  are  suppor ted   against  movement  

towards   the  axis  of  the  p is ton  by  engagement  with  the  p e r i p h e r a l  

sur face   307  of  the  head  304.  The  p is ton  is  urged  r e a r w a r d s   t o w a r d s  



the  base  of  the  c a r t r i d g e   by  a  major  th rus t   of  the  p r e s s u r e   of  the  gas  
s to r ed   in  the  space  18  and  the  much  smaller   th rus t   of  the  spring  336; 

and  these  t h r u s t s   are  opposed  by  the  s ta t ic   res i s t ive   or  r e a c t i v e  

t h rus t   exer ted   by  the  rigid  members  301  on  the  piston,   toge ther   wi th  

the  t h rus t   of  the  lower  p r e s s u r e ,   e.g.  a tmospher ic   p res su re ,   e x i s t i n g  

in  the  cyl inder   to  the  r ea r   of  the  piston,   and  the  thrus t   of  a  

d i s p l a c e r   r e s e t t i n g   spr ing  308  act ing  between  the  piston  and  t h e  

s t a t i c   th rus t   means,  so  that  the  p is ton  is  held  in  an  u n - a c t u a t e d  

s ta te   and  the  d i scha rge   valve  means  remains  c l o s e d .  

The  base  end  part  305  is  exposed  at  the  base  so  that,   when  t h e  

round  is  in  the  breech   of  a  gun,  the  part  305  can  be  s t ruck  and  moved 

f o r w a r d s   ( towards   the  nose)  by  a  f i r ing   pin  of  a  gun.  When  the  head 

304  is  moved  f o r w a r d s   from  between  the  rigid  members  301,  t h e  

i n c l i n a t i o n   of  the  su r f ace   306  causes  the  rigid  members  to  move 

rad ia l ly   inwards   into  the  waist  303.  The  d imensions   of  the  r i g i d  

members  and  waist  are  such  that  they  can  be  accepted  in  a  recess   309 

in  the  rear   of  the  p i s ton   thereby  allowing  the  piston  to  move 

r e a r w a r d s   to  an  a c t u a t e d   pos i t ion   in  which  it  abuts  to  the  i n t e r n a l  

member  315  as  shown  in  FIGURE  13. 

Rearward  movement  of  the  p is ton  and  the  movable  member  324  pu l l s  

the  valve  means  331  from  the  f i rs t   wall,  to  d ischarge   the  gas  t h r o u g h  
the  d i scha rge   end  po r t i on ,   thus  expelling  the  m i s s i l e .  

The  r e s e t t i n g   spring  308  is  s t r o n g e r   than  the  valve  bias  s p r i n g  
336  so  that ,   when  the  p r e s s u r e   in  the  space  18  drops  to  n e a r  

a tmospher ic   p r e s s u r e ,   the  spring  308  au tomat i ca l ly   r e s t o r e s   the  p i s t o n  

to  the  u n - a c t u a t e d   pos i t i on   closing  the  valve  means,  and  also  t h r u s t s  

the  d i sp l ace r   r e a r w a r d s   so  that  a  part  conical  sur face   311  between  t h e  

head  and  the  waist  t h r u s t s   the  rigid  members  radial ly   outwards   to  t h e  

blocking  pos i t ion   so  that  the  c a r t r i d g e   is  r e s t o r e d   to  the  mechanica l  

cond i t ion   shown  in  FIGURE  12.  A  washer  310  ensures   that  the  r i g i d  

members  301  are  e jec ted  from  the  recess   309. 

In  FIGURES  4  and  5,  the  i n s e r t   400  is  mere ly   shown 



d iag rammat i ca l ly   i n s e r t e d   into  the  space  between  the  inse r t   member  315 

and  the  sur face   401.  A l t e rna t i ve ly ,   the  inse r t   400A  could  be  employed  

so  as  to  be  compressed  between  the  su r face   401A  and  the  washer  310  o n  

the  d i sp lace r   302,  if  the  recess   309  is  l ong i tud ina l ly   enlarged  t o  

limit  compress ion   of  the  i n se r t   400A;  or  a  th icker   form  of  the  w a s h e r  

310,  e.g.  of  steel  backed  hard  r e s i l i en t   p las t i c s   could  be  employed  a s  

the  shock  absorber   in  place  of  the  washer  310  and  "O"  ring  400A. 

The  car t r idge  can  be  recharged   by  pumping  compressed   gas  into  t h e  

d i scharge   passage  thereby  causing  the  valve  par ts   332,  333  and  334  t o  

move  rearwards   along  the  movable  member  324  so  opening  the  valve  m e a n s  

against   the  bias  of  the  spring  336.  The  d i scharge   valve  means  t h u s  

serves   as  au tomat ic   n o n - r e t u r n   valve  means  dur ing  charging  of  t h e  

c a r t r i d g e .  

The  s ta t ic   th rus t   means  may  be  of  any  sui table   form.  F o r  

example,  simpler  part  cy l indr ica l   rigid  members  may  be  employed  

ins t ead   of  the  rigid  members  shaped  as  shown  in  FIGURES  4  to  6.  A 

single  rigid  member  may  be  used  in  combinat ion   with  means,  such  as  a  

spring  or  an  e c c e n t r i c   fo rmat ion   of  part   of  the  d i sp lacer ,   to  hold  t h e  

rigid  member  in  an  e c c e n t r i c   blocking  pos i t ion ,   the  d i sp lace r   b e i n g  

shaped  and  movable  to  move  the  rigid  member  to  a  pos i t ion   c o n c e n t r i c  

or  aligned  with  the  recess   309  to  ac tua te   the  p i s t o n .  

The  modified  form  of  the  second  embodiment ,   shown  in  FIGURES  7  t o  

9,  is  s imilar   to  the  second  embodiment ,   but  the  modified  f o r m  

i n c o r p o r a t e s   several   improvements   in  its  detail   c o n s t r u c t i o n   a n d  

a r r a n g e m e n t ,   and  is  in tended   as  a  s u b s t i t u t e   for  a  .38  s p e c i a l  

f i r ea rms   c a r t r i dge ,   for  use  in  a  f i rearm  provided  with  a  ba r re l   l i n e r .  

In  this  modified  form  the  s t a t i c   th rus t   means  300  employs  s e v e r a l  

rigid  members  in  the  form  of  six  ball  bear ings   balls  301A,  each  b a l l  

having  a  d iamete r   of  2mm.  The  d i sp l ace r   302A  is  a  one  piece  h a r d e n e d  

steel  part  which  is  machined  to  provide  the  per iphera l   c y l i n d r i c a l  

sur face   307,  and  the  part  conical  su r face   311  on  a  modified  head  304A 

which  i n t eg ra l l y   i n c o r p o r a t e s   a  flange  310A  i n s t ead   of  the  washer  310 



shown  in  FIGURE  10.  A  f u r t h e r   part   conical  sur face   312  is  p r o v i d e d  

be tween  the  sho r t ened   waist  303A  and  the  base  end  part  305A.  Th is  

form  of  the  s t a t i c   t h rus t   means  is  less  expensive, is  easier   t o  

assemble   and  is  more  rel iable   in  ope ra t ion   than  the  form  shown  in  

FIGURES  4  and  5. 

In  the  servo  p i s ton   321A  the  recess   309  is  r e la t ive ly   large  a n d  

is  def ined  in  a  p is ton  skir t   321B.  The  base  end  part  of  the  skirt  i s  

i n t e r n a l l y   chamfered  to  provide  the  part   conical  abutment  su r face   306A 

(FIGURE  8).  The  "0"  ring  400  is  d i sposed   within  the  recess   309A,  a s  

shown  in  FIGURES  7  and  8.  Af te r   a c t u a t i o n ,   the  ring  400  is  c o m p r e s s e d  
in  the  recess   309A  between  the  head  304A  and  the  sur face   401  until  t h e  

sk i r t   321B  s t r i k e s   the  end  member  315A.  

In  the  a c t u a t i n g   means  60,  the  movable  member  324A  is  i n t e g r a l  

with  the  p is ton  and  accommoda tes   part   of  the  d i sp lacer   r e s e t t i n g  

spring  308,  and  a  f ron t   end  po r t ion   324B  is  shaped  to  form  part  of  t h e  

d i s c h a r g e   valve  means  30,  and  se rves   to  carry   and  locate  two  r e s i l i e n t  

"O"  rings  333A  and  333B  between  a  backing  flange  332B  and  a  head  335A. 

The  f i r s t   "O"  ring  333A  serves   as  a  seal,  whereas  the  rear   "0"  r i n g  

333B  se rves   as  a  spr ing   in  place  of  the  spring  336  shown  in  FIGURE  4 .  

The  head  335A  is  d imens ioned   so  as  to  be  a  c learance   fit  in  t h e  

d i s cha rge   passage  331. 

The  i n t e rna l   member  315A  is  screwed  into  the  base  end  por t ion   20 

of  the  casing,  and  i n t e g r a l l y   i n c o r p o r a t e s   a  base  end  flange  of  t h e  

c a r t r i d g e .  

This  modified  form  of  c a r t r i d g e   is  sui table   for  use  with  s t o r e d  

gas  p r e s s u r e s   of  about  300  k i logrammes  per  square  c e n t i m e t r e   or  m o r e ,  
and  has  a  p r e f e r r e d   working  p r e s s u r e   range  of  between  200  and  300 

k i logrammes  per  square   c e n t i m e t r e ,   whereas   some  of  the  e m b o d i m e n t s  

d e s c r i b e d   h e r e i n b e f o r e   are  des igned  to  work  at  lower  p r e s s u r e s   of,  f o r  

example,  100  to  200  k i logrammes  per  square  c e n t i m e t r e .  



F u r t h e r m o r e ,   this  modified  form  shown  in  FIGURES  7  to  9  i s  

designed  to  improve  the  rate  of  d i scharge   of  the  s to red   gas,  and  t o  

opera te   rel iably  for  a  large  number  of  charging  and  d i s c h a r g i n g  

cycles.   For  this  purpose ,   the  head  335A  is  shaped  and  pos i t ioned   so  

that  it  is  accommodatd   in  one  end  of  the  d ischarge   passage  so  as  t o  

s u b s t a n t i a l l y   block  the  d ischarge   a p e r t u r e   329  (FIGURE  8)  when  t h e  

valve  is  closed.   The  f i r s t   "O"  ring  333A  over l ies   the  junct ion,   a n d  

seals  the  junc t ion ,   between  the  head  and  the  d ischarge   ape r tu re   w h i l s t  

the  valve  is  closed  to  prevent   escape  of  gas.  Af ter   ini t ia l   a c t u a t i o n  

of  the  s ta t ic   t h rus t   means  300,  the  ini t ia l   r e a rwards   movement  of  t h e  

p i s ton   will  bring  the  head  335A  to  the  t r an s i en t   pos i t ion   shown  in  

FIGURE  9,  and  in  this  pos i t ion  the  head  has  moved  nearly,   but  n o t  

complete ly ,   out  of  the  d ischarge   passage  331  and  d ischarge   o p e n i n g  

329,  and  has  l i f ted  the  f i rs t   "O"  ring  333A  off  the  wall  316  so  t h a t  

there   is  a  clear  space  between  the  "O"  ring  333A  and  the  wall  316 

whilst  flow  from  the  space  18  is  o b s t r u c t e d   by  the  head.  When  t h i s  

t r a n s i e n t   pos i t ion   is  reached  the  p is ton  will  have  a cce l e r a t ed   so  t h a t  

the  head  335A  passes   through  the  t r a n s i e n t   pos i t ion  very  rapidly  t o  

reach  the  fully  open  pos i t ion   shown  in  FIGURE  8  in  a  f r ac t i on   of  a  

second  a f te r   passing  through  the  t r a n s i e n t   pos i t ion .   The  blocking  o f  

the  flow  by  the  head  335A  until   the  seal  333A  has  c o m p l e t e l y  

d isengaged  from  the  wall  316  g rea t ly   prolongs   the  useful   working  l i f e  

of  the  seal  333A.  This  effect   is  p r e sen t   at  least  to  some  extent  i n  

the  p rev ious ly   desc r ibed   embodiments   also.  It  can  be  seen,  e.g.  f r o m  

FIGURES  7  and  8,  that  the  p is ton  can  move  r ea rwards ,   a f t e r   a c t u a t i o n  

of  the  a c tua t ing   means,  through  said  t r a n s i e n t   posi t ion  pr ior   t o  

compress ing   the  inse r t   400.  

Af ter   d i scharge   of  the  compressed   gas,  the  spring  308A  r e s t o r e s  

the  p is ton  321A  to  the  pos i t ion   shown  in  FIGURE  15,  and  the  p a r t  
conical   sur face   311  causes   the  balls  301A  to  move  radia l ly   ou twards   t o  

the  pos i t ion   shown  in  FIGURE  15  a l s o .  

During  recharging ,   compressed   air  is  forced  around  the  head  335A, 

which  is  a  c learance   fit  in  the  d i scharge   passage  331,  and  t h e  

compressed   air  fo rces   the  f i rs t   "O"  ring  333A  off  the  wall  316  a g a i n s t  



the  r e s i l i en t   bias  provided  by  the  second  "0"  ring  333B,  there  b y  

al lowing  the  gas  to  en t e r   the  space  18.  When  the  space  is  f u l l y  

charged  up  to  the  supply  p r e s s u r e   of  the  compressed   gas,  the  s e c o n d  

"0"  ring  333B  u rges   the  seal  333B  back  into  engagement  with  the  wal l  

316  to  close  the  valve,  which  thus  serves   as  n o n - r e t u r n   valve  means  

for   c h a r g i n g .  

The  second  embodiment   and  the  modified  form  have  the  major  

advantage   that  if  the  round  is  ove rhea ted ,   e.g.  by  a  fire,  the  s e a l s  

("0"  rings)  will  melt  and  allow  a  slow  leakage  d i scharge   of  the  gas ,  
without   any  risk  of  an  explosive  d i scharge   a r i s ing .   The  missile  may 
be  heavier   than  an  air  gun  pel le t .   For  example,  a  p las t ics   or  meta l  

missile  may  be  used  having  a  weight  of  over  one  gramme,  e.g.  2  to  4 

gms.,  the  missile  10A  i n d i c a t e d   in  FIGURE  15  having  a  weight  of  a b o u t  

3gms.  

It  has  been  found,   when  ope ra t ing   at  high  gas  p r e s s u r e ,   that  t h e  

p i s ton   61  and  the  a c t u a t i n g   member  63  are  sub jec ted   to  very  h igh  

a c c e l e r a t i o n ,   bui lding  up  d e s t r u c t i v e   momentum  in  spite  of  a  l im i t ed ,  

e.g.  less  that  2mm,  r e a r w a r d   movement,  which  momentum  is  s u c c e s s f u l l y  

r e s t r i c t e d   by  the  shock   a t t e n u a t o r   or  absorbe r   means,  which 

d e a c c e l e r a t e s   the  p i s ton   in  a  n o n - d e s t r u c t i v e   manner  a f t e r   said  h igh  

in i t ia l   a c c e l e r a t i o n ,   so  as  to  prevent   damage  to  the  c a r t r i d g e .  

The  shock   a b s o r b e r   means  is  very  easily  i n c o r p o r a t e d ,   a t  

negl igible   cost ,   into  the  c a r t r i dge ,   and  is  easily  modified  to  s u i t  

v a r i a t i o n s   in  c a r t r i d g e   design  and  s i z e .  

The  inven t ion   is  not  confined  to  the  p rec ise   deta i ls   of  t h e  

fo rego ing   examples  and  many  v a r i a t i o n s   are  possible   within  the  s cope  
of  the  invent ion   as  def ined   by  the  appended  claims.  For  example,  t h e  

c a r t r i d g e   and  fixed  members  are  p re fe rab ly   made  of  metal,  and  t h e  

p is ton   is  p r e f e r ab ly   of  steel.   The  springs  may  be  of  metal  o r  

p l a s t i c s   m a t e r i a l .  

The  r e t a i n i n g   means  may  be  of  any  sui table   form;  the  d e t a c h a b l e  



nosepiece  may  be  omi t ted ,   and  the  d ischarge   end  por t ion   of  t h e  

c a r t r i d g e   may  be  provided  with  an  "O"  ring  form  of  r e t a in ing   means  as  

shown  in  FIGURE  1  of  our  Bri t ish  Patent  Spec i f ica t ion   No.  1601917. 

The  nosepiece  or  d i scharge   end  por t ion  may  have  any  sui table  shape,  

e.g.  to  coopera te   with  a  barrel   liner  of  the  form  descr ibed   in  o u r  

Br i t i sh   Patent  Spec i f i ca t ion   No.  2044896,  which  Spec i f i ca t ion   expla ins  

the  advantages   of  fo rward   loading  of  the  pellet,   which  is  a l s o  

pe rmi t t ed   by  the  de tachable   nosepiece  of  the  ammunition  d e s c r i b e d  

h e r e i n .  

The  c a r t r i d g e   of  the  invent ion  has  the  f u r t h e r   advantage  which  i s  

not  available  from  any  known  form  of  compressed  air  ca r t r idge ,   t h a t  

the  f ir ing  pin  may  rebound  a f te r   s t r ik ing   the  ac tua t ing   means  w i t h o u t  

impairing  the  d i scharge   of  the  gas.  In  this  respect   also,  t h e  

c a r t r i d g e   of  the  invent ion   is  similar  to  o rd inary   f i rearms   exp los ive  

c a r t r i d g e s .   The  rear  or  base  end  part  may  be  i nd i r ec t ly   exposed  a t  

the  base  end  of  the  c a r t r i d g e ,   even  though  the  rear   or  base  end  p a r t  
has  to  be  access ib le   for  s t r ik ing   by  a  f ir ing  pin.  For  example,  in  

o r d e r   to  r e d u c e   the  r i sk   of  the  c a r t r i d g e   being  d i s c h a r g e d  

a c c i d e n t a l l y   or  by  t a m p e r i n g   (by  c h i l d r e n )   a  p r o t e c t i v e   and  

replaceable   cap  350  (FIGURE  8)  may  be  provided  at  the  base  end  of  t h e  

c a r t r i d g e .   Such  a  cap  may  be  provided  for  any  of  the  embodiments  a n d  

must  be  of  thin  metal,  p l a s t i c s   or  o ther   material   which  can  be  p i e r c e d  

by  the  f i r ing  pin,  so  that  the  rear  base  end  part  remains  a c c e s s i b l e  

for  cor rec t   f i r ing  in  a  g u n .  

Various  f e a t u r e s   and  deta i ls   of  the  several  embodiments  may  be 

combined  in  many  ways  to  yield  a  var ie ty   of  other  forms  of  c a r t r i d g e  

employing  the  basic  func t iona l   ideas  d i sc losed   h e r e i n .  



1.  A  r e c h a r g e a b l e   c o m p r e s s e d   gas  small  arms  ca r t r i dge   (12) 

compris ing  a  casing  (13),  a  gas  s torage  chamber  (18)  in  the  c a s i n g  

(13),  a  p is ton  (61)  r e c i p r o c a b l e   in  a  cyl inder   (219,  319)  in  t h e  

ca s ing   (13),  d i s cha rge   valve  means  (30)  con t ro l l ing   a  d i s c h a r g e  

passage  (231,  331,  331A)  from  the  chamber  (18)  to  a  front   d i s c h a r g e  

end  (14)  of  the  casing  (13),  and  ac tua t ing   means  (60)  including  a  r e a r  

or  base  end  part  (244,  251,  305,  305A)  in  a  rear   base  end  por t ion   (20) 

of  the  casing  (13)  which  rear   part  (244,  251,  305,  305A)  is  a c t u a b l e  

to  allow  the  p is ton  (61)  to  be  moved  r ea rwards   in  said  cyl inder  (219, 

319)  by  gas  p r e s s u r e   in  said  s torage   chamber  (18),  and  including  a n  

e longate   part   (225,  324,  324A)  ex tending   within  said  s to rage   chamber  

(18)  to  connect   said  p is ton   and  valve  means  (30)  for  opening  the  va lve  

means  (30)  when  the  p is ton  (61)  moves  r ea rwards ,   and  c h a r a c t e r i s e d   i n  

t h a t : -  

(a)  the  base  end  or  rear   part  (224,  251,  305,  305A)  of  t h e  

a c t u a t i n g   means  (60)  is  exposed  at  the  base  end  of  the  c a r t r i d g e  

(12) .   and  is  actuable  by  a  fo rward ly   d i rec ted   thrus t   in  a  

long i tud ina l   d i r e c t i o n   opposi te   to  the  r ea rwards   d i r ec t ion   o f  

movement  of  the  p is ton   (61)  for  opening  the  valve  means  (30); 

and  f u r the r   c h a r a c t e r i s e d   in  t h a t : -  

(b)  the  c a r t r i d g e   (12)  inc ludes   shock  a t t e n u a t o r   or  a b s o r b e r  

means  (400,  400A)  d i sposed   so  as  to  be  compressed  when  s a i d  

p is ton  (61)  moves  in  said  r ea rwards   d i r e c t i o n .  

2.  A  c a r t r i d g e   as  claimed  in  Claim  1  wherein  the  shock  absorber   o r  
a t t e n u a t o r   means  (400,  400A)  compr ises   an  e las tomer ic   inser t   (400, 

400A)  d isposed   to  be  compressed   by  the  p is ton  (61)  a f te r   the  l a t t e r  

has  moved  r e a r w a r d s   through  a  p r ede t e rmined   d i s t a n c e .  

3.  A  c a r t r i d g e   as  claimed  in  Claim  1  or  2  including  bias  means  (242,  

308)  to  urge  the  pis ton  (61)  f o r w a r d s .  

4.  A  c a r t r i d g e   as  claimed  in  Claim  3  wherein  the  shock  absorber   o r  
a t t e n u a t o r   means  (400,  400A)  is  d isposed  between  a  base  end  part  (20) 



of  the  casing  (13)  and  a  rear   end  sur face   (401)  of  the  piston  (61).  

5.  A  c a r t r i d g e   as  claimed  in  Claim  1,  2  or  3  wherein  the  a c t u a t i n g  

means  (60)  comprises   s ta t ic   or  react ive   t h rus t   means  (62)  movable  

radial ly  inwards  from  a  pos i t ion   in  which  it  blocks  rearward  movement  

of  the  pis ton  (61)  to  a  pos i t ion   in  which  the  piston  (61)  can  move 

r e a r w a r d s .  

6.  A  c a r t r i d g e   as  claimed  in  Claim  5  wherein  the  s ta t ic   or  r e a c t i v e  

thrus t   means  (62)  comprises   at  least  one  rigid  member  (301,  301A) 

disposed  in  said  rear  base  end  por t ion   (20)  and  a  d isp lacer   (302, 

302A)  which  i n c o r p o r a t e s   or  c o n s t i t u t e s   said  base  end  or  rear  part  o f  

the  ac tua t ing   means  (60),  the  d i sp lacer   (302,  302A)  being  actuable  t o  

allow  or  cause  the  rigid  member  or  members  (301,  301A)  move 

t r a n s v e r s e l y   re la t ive   to  the  p is ton  (61).  

7.  A  c a r t r i d g e   as  claimed  in  Claim  6  wherein  the  shock  absorber   o r  

a t t e n u a t o r   means  (400)  is  d isposed  between  said  d isplacer   (302,  302A) 

and  a  r e a r w a r d l y   d i r ec t ed   su r face   (401)  of  the  piston  (61). 

8.  A  c a r t r i d g e   as  claimed  in  Claim  7  as  appended  to  claim  3  w h e r e i n  

the  bias  means  (308)  acts  means  acts  also  on  the  d isplacer   (302,  302A) 

to  urge  the  d i sp lace r   r e a r w a r d s .  

9.  A  c a r t r i d g e   as  claimed  in  Claim  3  or  4  wherein  the  base  end  o r  

rear  part  (244,  251,  305,  305A)  of  the  ac tua t ing   means  (60)  c o m p r i s e s  

a  poppet  valve  member  (240);  and  wherein  said  bias  means  (242)  a l s o  

exerts   a  r e a r w a r d l y   d i r ec t ed   closing  t h rus t   on  said  valve  member  

(240).  

10.  A  round  of  ammunit ion  compris ing  a  c a r t r i d g e   (12)  as  claimed  i n  

any  preceding  claim,  a  missile  (10)  and  r e t a in ing   means  (11)  t o  

re leasably   connect   the  missile  (10)  to  the  c a r t r i d g e   (12). 
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