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©  Cartridge  ammunition  for  small  arms. 
  Apparatus  providing  ammunition  for  use  in  a  hand  gun, 
comprising  a  rechargeable  compressed  gas  cartridge  having 
a  missile  locating  part  (25) tapered to  accept  a  push  on  missile 
(9) (FIGURE  1)  or  a  push  in  missile  (9A)  (FIGURE  6) to  provide 
a  tool  insertion  gap  (27,  27A)  for  removal  of  the  missile  for 
recharging  the  cartridge  with  compressed  gas. 



CARTRIDGE  AMMUNITION  FOR  SMALL  ARMS 

This  invent ion  concerns   improvements   in  or  re la t ing   to  c a r t r i d g e  

ammunit ion,   for  small  arms,  genera l ly   of  the  kind  compris ing  a 

c a r t r i d g e   having  a  f ront   d i scharge   end  and  a  rear   base  end,  a  gas  

s to rage   space  within  the  c a r t r i d g e ,   missile  loca t ing   means  at  t h e  

d i scharge   end,  valve  means  to  re lease   p r e s s u r i s e d   gas  from  said  gas  

s to rage   means  into  said  d ischarge   end  po r t ion   for  p rope l l ing   t h e  

missi le,   and  ac tua t ing   means  exposed  at  said  base  end  for  being  s t r u c k  

by  a  f i r ing  pin  of  a  gun  to  open  said  valve  m e a n s .  

Several  fundamenta l ly   d i f f e r e n t   forms  of  such  compressed   gas  

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

In  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   Nos.  1601917,  1601918  a n d  

2116681A  we  disclose   forms  of  ammunit ion  of  said  kind  in  which  t h e  

c a r t r i d g e   has  a  hollow  ou te r   casing;  a  p r e s s u r e   cyl inder   p rov ides   t h e  

gas  s torage   space  within  the  casing;  the  valve  means  is  at  one  end  o f  

the  cylinder;   and  the  missile  loca t ing   means  comprises   a  mouth  at  t h e  

d ischarge   end  of  the  casing,  the  p r e s s u r e   cyl inder  being  s l i d a b l e  

within  the  casing  to  cause  the  valve  means  to  open  and  p e r m i t  

compressed   air,  conta ined  in  the  cyl inder ,   to  flow  from  the  c y l i n d e r  

to  the  mouth  of  the  casing  to  expel  the  missile.   The  rear   end  of  t h e  

cyl inder   is  exposed  to  serve  as  the  a c tua t ing   means.  The  a m m u n i t i o n  

can  be  recharged   with  compressed   air  and  a  new  missile,  so  as  to  be  

readi ly  r e - u s e a b l e .  

A l t h o u g h   the  ammunit ion  was  designed  for  use  in  a  f i r e a rm ,   w i t h  

t empora ry   modif ica t ion   of  the  l a t t e r   to  provide  a  barrel   sleeve  and  a  
blunt  f ir ing  pin,  or  for  use  in  a  similar  weapon  permanent ly   a d a p t e d  

only  to  accept  such  ammunit ion,   to  enable  missi les  of  air  gun  p e l l e t  
form  to  be  employed  for  qua l i f i ca t ion   as  an  air  gun  and  not  as  a 
f i rearm  under  the  Laws  of  ce r ta in   coun t r i e s ,   the  ammunition  is  q u i t e  

capable  of  being  c o n s t r u c t e d   to  del iver   su f f ic ien t   energy  to  propel  a  

missile  cons iderab ly   l a rger   than  an  air  gun  p e l l e t .  



In  B r i t i s h   Patent   Spec i f i ca t ion   No.  2124346A  we  d i sc lose   an 
ammuni t ion   c a r t r i d g e ,   for  a  round  of  ammuni t ion   of  said  kind,  a n d  

compr i s i ng   a  casing  having  a  hollow  i n t e r i o r   within  which  is  p r o v i d e d  

the  i n t e r n a l   gas  s to rage   space,  which  space  is  disposed  between  a  

hollow  f ron t   d i scharge   end  po r t i on   of  the  casing  and  the  hollow  r e a r  

base  end  p o r t i o n   of  the  casing;  the  a c t u a t i n g   means  being  actuable   t o  

cause  gas  to  be  d i scharged   from  the  s t o r a g e   space  into  said  ho l low 

d i s c h a r g e   end  p o r t i o n ,   said  a c t u a t i n g   means  having  a  movable  member ,  

which  ex t ends   l ong i tud ina l l y   within  said  i n t e r n a l   gas  s torage   space  t o  

said  d i s c h a r g e   end  por t ion ,   and  having  a  base  end  part  access ib le   f o r  

s t r i k i n g   by  a  f i r ing   pin  for  a c t u a t i o n   of  the  ac tua t ing   means,  a n d  

c h a r a c t e r i s e d   in  t h a t : -  

(a)  a  p i s ton   is  provided  in  the  casing  in  or  adjacent  to  t h e  

base  end  p o r t i o n ;  

(b)  the  base  end  pert  of  the  a c t u a t i n g   means  ia  actuable  by  a  
t h r u s t   in  a  f i r s t   l ong i tud ina l   d i r e c t i o n   for  causing,  in  use,  t h e  

p i s t o n   to  be  exposed  to  opposed  unequal   t h r u s t s ,   one  of  which  

t h r u s t s   is  provided  by  gas  s to red   under   p r e s s u r e   in  the  ca s ing ;  
a n d  

(c)  said  p is ton  is  movable  by  said  unequal   t h rus t s   to  move  t h e  

movable  member  forc ibly   in  a  l ong i tud ina l   d i r ec t ion   opposi te   t o  

said  f i r s t   long i tud ina l   d i r e c t i o n   to  open  d ischarge  valve  means  
to  allow  gas  to  escape  from  said  gas  s to rage   space  through  a  

d i s c h a r g e   opening  into  said  d i s cha rge   end  por t ion   of  the  c a s i n g .  

In  a  p a r t i c u l a r   development   t h e r e o f   the  a c tua t ing   means  c o m p r i s e s  
s t a t i c   or  r e a c t i v e   th rus t   means  movable  be tween  a  Mocking  pos i t ion   i n  

which  it  e x e r t s   a  s t a t i c   or  r eac t ive   t h r u s t   on  the  p is ton  i n  

o p p o s i t i o n   to  said  one  of  said  t h r u s t s ,   and  an  ac tuated   pos i t ion  i n  

which  said  s t a t i c   or  r eac t ive   t h r u s t   is  removed  from  said  piston;  a n d  

the  s t a t i c   or  reac t ive   th rus t   means  compr i ses   at  least  one  r i g i d  
member  d i sposed   in  said  base  end  po r t i on ,   and  a  d isp lacer   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  part   of  the  ac tua t ing   means ,  
the  d i s p l a c e r   being  actuable   to  allow  or  cause  the  rigid  member  o r  
members  to  move  t r a n s v e r s e l y   r e l a t i ve   to  the  p i s t o n .  



This  version  has  been  developed  to  provide  a  round  of  ammuni t ion  

of  said  kind  and  compr i s ing   a  missile  and  a  c a r t r i d g e   con ta in ing   gas  
at  a  p r e s su re   of  at  least   one  hundred  k i logrammes  per  s q u a r e  

cen t ime t re ,   the  c a r t r i d g e   compr i s ing   discharge  valve  means  openable  b y  

a  f i r s t   force  to  d i s c h a r g e   said  gas  to  expel  the  missile;  s a i d  

c a r t r i d g e   fu r the r   compr i s ing   a  se rvo-mechanism  adapted  to  u t i l i s e  

energy  from  the  s t o r ed   gas  to  provide  said  f i r s t   force,  and  s e rvo  

ac tua t i ng   means  ac tuable   by  a  second  force  smaller   than  said  f i r s t  

f o r c e .   This  r o u n d   of  ammunit ion  is  quite  easily  capable  o f  

d i scharg ing   su f f i c i en t   energy   for  propell ing  a  missile  c o n s i d e r a b l y  

la rger   than  an  air  gun  pellet   at  a  cons iderable   veloci ty ,   even  if  t h e  

c a r t r i d g e   dimensioned  to  be  small  enough  to  fit  into  the  f i r i n g  

chamber  of,  for  example,  a  r e v o l v e r .  

However,  in  o rde r   to  fit  into,  and  opera te   proper ly   in,  t h e  

f i r ing  chamber,  the  round  must  be  shaped  and  d imensioned  so  as  t o  

a c c u r a t e l y   conform  to  the  c r i t i ca l   d imensions  of  the  e q u i v a l e n t  

explosive  f i rearms  round;  and  the  missile  must  be  of  the  same  c a l i b r e  

as  the  bullet  of  the  explos ive   f i rearms   round  if  the  use  of  a  b a r r e l  

l iner   is  to  be  avo ided .  

In  experiments  with  va r ious   ones  of  such  forms  of  c a r t r i d g e s ,  

a t t empt s   to  modify  the  pel le t   r e ta in ing   mouths  to  accept  o v e r s i z e  

pellet   forms,  and  to  p rov ide   a l t e r n a t i v e   means  for  locat ing  a  miss i l e  

in  the  ca r t r idge   have  r evea led   problems  of  cost ,   unre l i ab le   a n d  

i n secu re   locat ion  of  the  miss i le ,   malfunct ion  due  to  gas  l eakage ,  

ba l l i s t i c   ins tab i l i ty   or  i n a c c u r a c y   of  the  var ious   missiles  in  f l i g h t ,  

and  potent ia l   damage  to  the  expensive  and  r e -useab le   c a r t r i d g e .  

F u r t h e r m o r e ,   known  p r o c e d u r e s ,   such  as  swaging  or  crimping  of  t h e  

c a r t r i d g e   around  the  base  of  the  missile,  are  use less   for  t h e  

compressed  air  c a r t r i d g e s ,   if  the  l a t t e r   are  to  be  r e - u s e d .  

According  to  the  p r e sen t   invent ion  there  is  provided  a p p a r a t u s  

compris ing  a  r e -useab le   r e c h a r g e a b l e   compressed  gas  ca r t r idge   having  a  

hollow  front  discharge  end  p o r t i o n   in  combination  with  a  form  f i t t i n g  

missile,   cha rac t e r i s ed   in  that  the  hollow  front  d ischarge   end  p o r t i o n  



prov ides   a  fo rward ly   d i r e c t e d   abu tment   face  at  or  adjacent   to  one  e n d  

of  a  missile  loca t ing   part   of  the  d i scha rge   end  por t ion;   in  that  t h e  

missi le   loca t ing   part  p r o v i d e s   at  least  one  small  angle  c o n i c a l l y  

t ape red   surface;   in  that  a  r ea r   end  por t ion   of  the  missile  provides  a  

f u r t h e r   conical ly  t apered   s u r f a c e   and  a  r e a r w a r d l y   d i rec td   a b u t m e n t  

face  at  or  adjacent   to  one  end  of  said  f u r t h e r   sur face ;   and  in  t h a t  

the  tapered   s u r f a c e s   are  c o n f i g u r e d   and  d imensioned  to  in te rengage   t o  

hold  the  missile  and  miss i le   l o c a t i n g   part  t oge the r   so  that  s a i d  

abutment   faces  are  spaced  apar t   to  leave  a  tool  i n se r t ion   gap  
t h e r e b e t w e e n .  

In  one  embodiment ,   the  missi le   is  in  the  form  of  a  form  f i t t i n g  

bul let   having  a  rear   end  p o r t i o n   which  provides ,   around  its  p e r i p h e r y ,  

said  f u r t h e r   sur face ;   and  the  r e a r w a r d l y   d i r e c t e d   abutment  face  i s  

provided  by  a  r i f l ing   f lange  at  the  junct ion   of  the  rear   end  p o r t i o n  

with  a  body  of  the  b u l l e t .  

A c c o r d i n g   to  the  p r e s e n t   invent ion   there   is  also  p r o v i d e d  

a p p a r a t u s   c o m p r i s i n g   a  r e - u s e a b l e   r echa rgeab le   compressed  g a s  
c a r t r i d g e   having  a  hollow  f ron t   d i s cha rge   end  por t ion   and  a  rear   b a s e  

end  p o r t i o n ,   a  gas  s t o r a g e   space  within  the  c a r t r i d g e ,   m i s s i l e  

l oca t i ng   means  at  the  d i s c h a r g e   end  por t ion ,   valve  means  to  r e l e a s e  

p r e s s u r i s e d   gas  from  said  gas  s t o r a g e   means  into  said  d ischarge   e n d  

p o r t i o n   for  p rope l l ing   the  miss i le ,   and  a c t u a t i n g   means  exposed  a t  

said  base  end  po r t ion   for  being  s t ruck   by  a  f i r ing  pin  of  a  gun  t o  

open  said  valve  means,  in  combina t ion   with  a  form  f i t t i ng   m i s s i l e ,  

c h a r a c t e r i s e d   in  that  the  hollow  f ron t   d i scharge   end  por t in   p r o v i d e s  

an  external   annu la r   shou lde r   p r e s e n t i n g   a  fo rward ly   d i r ec t ed   a b u t m e n t  

face  adjacent   to  or  at  one  end  of  a  missile  l oca t ing   part  of  t h e  

d i s cha rge   end  por t ion ;   in  that   the  missile  l oca t ing   part  has  a  s m a l l  

angle  conically  tapered   pe r iphe ra l   surface;   in  that  the  missile  has  a  
ho l low  r e a r   end  po r t i on   p rov id ing   a  conical ly   tapered  i n t e r n a l  

s u r f a c e ,   a  p e r i p h e r a l l y   p r o j e c t i n g   r i f l ing   flange  or  skirt  a n d  

r e a r w a r d l y   d i r e c t e d   annu la r   abu tmen t   face;  and  in  that  the  d i m e n s i o n s  

of  the  tapered  s u r f a c e s   are  such  that  they  i n t e r engage   to  hold  t h e  

missi le   on  the  missile  l o c a t i n g   par t   so  that  said  abutment   faces  a r e  



spaced  apart  to  leave  a  tool  i n s e r t i o n   gap  t h e r e b e t w e e n .  

The  appara tus   p r e f e r a b l y   includes  a  simple  forked  or  two  p r o n g e d  

tool  having  prongs  of  taper   wedge  form,  for  i n s e r t i o n   into  said  gap  t o  

force  the  missile  off  the  c a r t r i d g e ,   without   d a m a g e .  

Said  small  angle  is  p r e f e r a b l y   within  the  range  of  2  to  4 

degrees ,   about  3  degrees   being  especia l ly   p r e f e r r e d .  

The  appara tus   may  f u r t h e r   include  a  pellet  locat ing  open  e n d e d  

nosepiece ,   i n t e rna l ly   adapted  to  conta in   a  sub -ca l ib re   pellet,   hav ing  

a  hollow  rear  end  por t ion   which  provides   a  s imilar   conically  t a p e r e d  

in t e rna l   surface   and  r e a rwa rd ly   d i r ec t ed   abutment   face,  which  i s  

located   on  the  missile  loca t ing   part  in  place  of  the  missile,  so  t h a t  

the  ca r t r i dge   can  be  used  for  a  full  cal ibre  or  sub -ca l ib re   gun .  

As  an  a l t e r n a t i v e   to  the  use  of  a  nosepiece ,   the  missile  l o c a t i n g  

part  may  be  i n t e rna l l y   and  ex te rna l ly   tapered  to  accept  a l t e r n a t i v e  

forms  of  form  f i t t i ng   missile,  e.g.  a  large  cal ibre  missile  p r o v i d e d  

with  an  in te rna l   tapered   su r face ,   and  a  smaller   calibre  m i s s i l e  

provided  with  an  ex terna l   tapered  s u r f a c e .  

However,  a  nosepiece   is  p r e f e r r e d   for  use  with  l i g h t w e i g h t  

missi les,   such  as  air  gun  pel le ts ,   having  a  de l ica te   skirt  at  t h e  

r e a r ,   b e c a u s e   such  pel lets   can  be  i n s e r t e d   forward ly   into  t h e  

nosepiece  from  the  rear   of  the  l a t t e r   (when  it  is  detached  from  t h e  

ca r t r idge)   so  as  not  to  risk  damaging  the  s k i r t .  

The  invent ion  also  provides   a  round  of  ammunit ion  comprising  t h e  

a fo remen t ioned   c a r t r i d g e   and  e i ther   the  form  f i t t ing   missile  or  t h e  

nosepiece  with  a  sub -ca l ib re   missile  t h e r e i n .  

At  least  the  rear  end  por t ion   of  the  form  f i t t ing  missile  i s  

p r e f e r a b l y   made  from  aluminium,  zinc  or  other   material   h a v i n g  

s u f f i c i e n t   r i g i d i t y   to  p r o v i d e   a  s t ab l e   tapered   surface,   and  

suf f ic ien t   so f tnes s   to  provide  a  r i f l ing  p ro jec t ion   or  band  which  c a n  



adapt  in  shape  to  the  r i f l ing  in  the  gun  bar re l ,   without  damaging  t h e  

r i f l i n g .  

Appara tus   of  the  invent ion   will  be  d i sc losed   fu r the r ,   by  way  o f  

example,  with  r e f e r e n c e   to  the  accompanying   d iagrammat ic   d r a w i n g s  

based  on  one  of  the  var ious   forms  of  compressed   gas  r e c h a r g e a b l e  

c a r t r i d g e   which  may  be  employed  in  such  a p p a r a t u s .   In  the  d r a w i n g s : -  

FIGURE  1  shows,  in  l ong i tud ina l   c r o s s - s e c t i o n ,   a  nose  end  p o r t i o n  

of  a  c a r t r i d g e   and  a  form  f i t t i ng   full  cal ibre  missile,  of  a p p a r a t u s  

of  the  i n v e n t i o n ;  

FIGURES  2  and  3  show,  in  plan  and  side  elevat ion,   a  tool  of  t h e  

appara tus   of  the  i n v e n t i o n ;  

FIGURES  4  and  5  show,  in  l o n g i t u d i n a l   c r o s s - s e c t i o n   the  c a r t r i d g e  

r e spec t ive ly   in  charged  s ta te   and  in  a  d i scharg ing   s ta te ,   t o g e t h e r  

with  a  nosep iece   of  the  appa ra tus ;   a n d  

FIGURE  6  shows,  in  l ong i tud ina l   c r o s s - s e c t i o n ,   a  nose  end  p o r t i o n  

of  a  modified  c a r t r i d g e   and  a  second  form  of  form  f i t t ing   m i s s i l e .  

The  a p p a r a t u s   genera l ly   compr i ses   a  round  of  ammunition  7  and  a  

tool  8. 

The  round  of  ammuni t ion  compr i ses   a  c a r t r i d g e   12,  t oge the r   with  a  

missile  9  as  shown  in  FIGURE  1  or  a  missi le   10  and  re ta in ing   means  11 

for  holding  the  missi le   10. 

The  embodiment  of  c a r t r i d g e   12  shown,  is  an  assembly  compr is ing   a  
hollow  casing  13  within  an  i n t e r m e d i a t e   por t ion   of  which  is  a  g a s  

s to rage   space  318  d isposed  between  a  hollow  front  d i scharge   e n d  

por t ion  14  and  a  rear   base  end  p o r t i o n   20  of  the  casing;  a n d  

t  compris ing  d i scha rge   valve  a c t u a t i n g   means  63  and,  servo  a c t u a t i n g  

means  62  a r r a n g e d   so  that  the  means  62  is  r espons ive   to  being  s t r u c k  

by  a  f i r ing  pin  of  a  gun  to  allow  p i s ton   means  61  to  u t i l i se   e n e r g y  
from  compressed   gas  s to red   in  the  space  318  for  forcing  the  d i s c h a r g e  

valve  a c tua t i ng   means  63  to  open  the  d i scharge   valve  means  30  t o  

5  permit  said  gas  to  leave  said  space  via  the  d ischarge   end  por t ion   14. 



The  servo  a c t u a t i n g   means  62  is  in  the  form  of  s ta t ic   or  r e a c t i v e  

thrust  means  300  of  a  mechanical  form  which,  in  the  n o n - a c t u a t e d   s t a t e  

of  the  servo  mechanism,  provides  a  s t a t i c   th rus t   to  the  pis ton  61  in  

reac t ion   to  the  t h rus t   provided  by  the  s tored  gas  p ressure ;   and  w i t h  

the  except ion   of  c e r t a in   seals,  e.g.  "0"  r ings,   the  c a r t r i d g e s   are  a l l  

of  metal  c o n s t r u c t i o n .  

The  s t a t i c   th rus t   means  300  employs  several   rigid  members  in  t h e  

form  of  six  ball  bear ings   balls  301A,  each  ball  having  a  d iamete r   o f  

2mm.  A  d i s p l a c e r   302A,  a  one  piece  hardened  steel  part ,   is  machined 

to  provide  a  pe r iphera l   cy l inder ica l   su r face   307,  and  a  part  c o n i c a l  

su r face   311  on  a  head  304A  which  i n t eg ra l ly   i n c o r p o r a t e s   a  f l ange  

310A.  A  f u r t h e r   part  conical  sur face   312  is  provided  between  a  w a i s t  

303A  and  a  base  end  part  305A. 

The  p is ton   61  has  a  body  321A  and  a  recess   309A  is  def ined  in  a  

piston  skir t   321B.  The  base  end  part   of  the  skirt  is  i n t e r n a l l y  

chamfered  to  provide  the  part  conical  abutment  sur face   306A  (FIGURE 

5). 

In  the  a c t u a t i n g   means  60,  a  movable  member  324A  is  i n t eg ra l   w i t h  

the  p is ton  and  accommodates   part  of  a  d i sp lacer   r e s e t t i n g   spring  308, 

and  a  f ront   end  po r t ion   324B  is  shaped  to  form  part  of  the  d i s c h a r g e  

valve  means  30,  and  serves  to  carry   and  locate   two  r e s i l i en t   "0"  r i n g s  

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  "O"  ring  333B 

serves  as  a  s p r i n g .  

The  head  335A  is  dimensioned  so  as  to  be  a  c learance   fit  in  a  

d i scharge   passage  331. 

An  end  member  315A  is  screwed  into  the  base  end  por t ion   20  of  t h e  

cas ing ,   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 .  

The  head  335A  is  shaped  and  pos i t i oned   so  that  it  is  a c c o m m o d a t e d  



in  one  end  of  the  d i scharge   passage   so  as  to  s u b s t a n t i a l l y   block  a  

d i s cha rge   a p e r t u r e   329  in  an  end  wall  316  (FIGURE  5)  when  the  valve  i s  

c losed .   The  f i r s t   "0"  ring  333A  ove r l i e s   the  junc t ion ,   and  seals  t h e  

j u n c t i o n ,   be tween   the  head  and  the  d i scharge   ape r tu r e   whilst  the  v a l v e  

is  c losed  to  p reven t   escape  of  g a s .  

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

in  FIGURE  4,  the  s ta t ic   t h rus t   means  300  is  in  a  blocking  condi t ion   i n  

which  the  rigid  members  301A  abut  the  skirt  321B  and  tapered  p a r t  

conical  abu tmen t   su r face   306A  of  the  pis ton  and  are  suppor t ed   a g a i n s t  

movement  t owa rds   the  axis  of  the  pis ton  by  engagement  with  t h e  

pe r iphe ra l   s u r f a c e   307  of  the  head  304A.  The  p is ton  is  u r g e d  

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  t h rus t   of  t h e  

p r e s s u r e   of  the  gas  s to red   in  the  space  318  and  the  much  s m a l l e r  

t h r u s t   of  "O"  r ings  333A  and  B  and  these  t h rus t s   are  opposed  by  t h e  

s t a t i c   r e s i s t i v e   or  r eac t ive   t h r u s t   exer ted   by  the  rigid  members-  301A 

on  the  p i s t on ,   t o g e t h e r   with  the  t h r u s t   of  the  lower  p r e s s u r e ,   e . g .  

a t m o s p h e r i c   p r e s s u r e ,   ex i s t ing   in  the  cylinder  to  the  rear   of  t h e  

p i s ton ,   and  the  th rus t   of  the  d i s p l a c e r   r e s e t t i n g   spr ing  308  a c t i n g  

be tween   the  p i s ton   and  the  s t a t i c   t h r u s t   means,  so  that  the  piston  i s  

held  in  an  u n - a c t u a t e d   s t a t e   and  the  discharge  valve  means  r e m a i n s  

c l o s e d .  

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

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

f o r w a r d s   ( t o w a r d s   the  nose)  by  a  f i r ing   pin  43  of  a  gun.  When  t h e  

head  304A  is  moved  fo rwards   from  between  the  rigid  members  301A,  t h e  

i n c l i n a t i o n   of  the  sur face   306A  causes   the  rigid  membes  to  move  i n t o  

the  waist   303A.  The  d imens ions   of  the  rigid  members  and  waist  a r e  

such  that   they  can  be  accepted   in  a  recess   309A  in  the  rear   of  t h e  

p is ton   the reby   allowing  the  gas  p r e s s u r e   to  move  the  p is ton  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  end  member  315A  a s  

shown  in  FIGURE  5. 

Rearward   movement  of  the  p i s ton ,   and  therewith  the  movable  member  

324A,  pulls  the  valve  means  30  from  the  discharge  end  por t ion   14,  t o  



open  the  valve  means  to  allow  the  compressed   air  to  escape  from  t h e  

space  318  via  the  a p e r t u r e   329  and  the  d ischarge   331  to  expel  t he  

missile  9  or  10. 

When  the  p r e s s u r e   in  the  space  318  drops  to  near  a t m o s p h e r i c  

p r e s s u r e ,   the  spr ing  308  au toma t i ca l ly   r e s t o r e s   the  p is ton  to  the  u n -  

ac tua ted   pos i t ion   c los ing  the  valve  means,  and  also  t h r u s t s   t h e  

d i sp lacer   r e a r w a r d s   so  that  a  part  conical  sur face   311,  between  t h e  

head  and  the  wais t ,   t h r u s t s   the  rigid  members  radial ly   o u t w a r d s   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  m e c h a n i c a l  

cond i t ion   shown  in  FIGURE  4.  

Af ter   in i t ia l   a c t u a t i o n   of  the  s t a t i c   thrus t   means  300,  t h e  

ini t ial   r e a rwards   movement  of  the  p is ton  will  bring  the  head  335A  to  a  

t r a n s i e n t   pos i t i on   wherein  the  head  has  moved  near ly ,   but  n o t  

completely,   o u t   of  the  d ischarge   passage  331  and  d i scha rge   o p e n i n g  

329,  and  has  l i f t ed   the  f i rs t   "0"  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  318  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 c c e l e r a t e d   -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  5  in  a  f r a c t i o n   of  a  

second  a f te r   pass ing   through  the  t r a n s i e n t   pos i t ion .   The  b locking  o f  

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

disengaged  from  the  wall  316  grea t ly   prolongs   the  useful  working  l i f e  

of  the  seal  333A. 

The  ca r t r i dge   can  be  recharged  by  pumping  compressed   air  into  t h e  

d i scharge   passage  331.  During  recharg ing ,   compressed  air  is  f o r c e d  

around  the  head  335A,  which  is  a  c l ea rance   fit  in  the  d i s c h a r g e  

passage  331,  and  the  compressed   air  fo rces   the  f i rs t   "O"  ring  333A  o f f  

the  wall  316  agains t   the  r es i l i en t   bias  provided  by  the  second  "O" 

ring  333B,  thereby  al lowing  the  gas  to  en ter   the  space  318.  When  t h e  

space  is  fully  charged  up  to  the  supply  p r e s su re   of  the  c o m p r e s s e d  

gas,  the  second  "O"  ring  333B  urges  the  seal  333A  back  into  e n g a g e m e n t  
with  the  wall  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  c a r t r i d g e   is  designed  for  use  with  gas  p r e s su re   of  100 

kgm[cm2  to  400  kgm/cm2,  but  higher  p r e s s u r e s   may  be  employed;  a n d  

includes  shock  a t t e n u a t o r   or  abso rbe r   means  compris ing  a  r e s i l i e n t  

shock  absorbing  i n s e r t   400,  in  the  form  of  an  "0"  ring,  d i s p o s e d  

within  the  recess   309A.  After   a c t u a t i o n ,   the  piston  61  and  movable  

member  324A  are  caused  to  acce l e ra t e   in  a  r ea rwards   d i r e c t i o n   w i t h  

extreme  rapid i ty   by  the  high  gas  p r e s s u r e ,   building  up  a  high  momen tum 

in  spite  of  the  very  r e s t r i c t e d ,   e.g.  less  than  2mm,  t rave l .   Th is  

momentum  is  appa ren t l y   s u f f i c i e n t l y   high  to  damage  the  c a r t r i d g e   a t  

such  higher  p r e s s u r e s   in  the  absence  of  the  inser t   400,  which  i n s e r t  

becomes  compressed ,   be tween  a  r e a r w a r d l y   d i r ec t ed   surface   401  of  t h e  

piston  and  the  head  304A,  as  shown  in  FIGURE  5,  whereby  to  lessen  t h e  

shock  impact  of  the  p i s ton   skirt   321B  on  the  end  member  315A.  With 

sui table   modi f i ca t ion   of  the  shape  of  the  su r face   401,  the  "0"  r i n g  

could  be  replaced  by  a  metal  or  metal  and  e las tomer   c o m p r e s s i o n  

s p r i n g .  

The  round  of  ammunit ion  shown  in  FIGURE  1,  compris ing   t h e  

ca r t r i dge   12  and  the  missile  9,  is  i n t ended   for  use  in  an  u n m o d i f i e d  

f i rearm,   such  as  a  .38  special   r evo lver .   The  missile  9  is  in  the  f o r m  

of  a  full  .38  ca l ibre   flat  nosed  aluminium  or  zinc  bullet   having  a  

hollow  rear  end  po r t i on   13  shaped  to  provide  a  conical ly  t a p e r e d  

in te rna l   su r face   21,  an  annular   r e a r w a r d l y   d i r ec ted   abutment  face  15 

and  a  pe r iphera l ly   p r o j e c t i n g   r i f l ing  flange  16. 

The  round  of  ammunit ion  shown  in  FIGURE  4,  compr is ing   t h e  

c a r t r i d g e   12,  the  r e t a i n i n g   means  11  and  the  missile  10,  is  i n t e n d e d  

for  use  in  a  f i r ea rm,   such  as  a  .38  special   revolver ,   provided  with  a  

bar re l   l iner  to  sleeve  the  barre l   shown  to  a  .22  cal ibre .   The  

re ta in ing   means  11  is  in  the  form  of  a  open  ended  nosepiece  having  a  

rear   end  po r t ion   13A  which  is  also  shaped  to  provide  a  c o n i c a l l y  

t ape red   i n t e rna l   s u r f a c e   21  and  an  annular   r ea rward ly   d i r e c t e d  

abutment  face  15.  The  missile  10  is  in  the  form  of  a  .22  ca l ibre   a i r  

gun  pellet ,   which  is  accommodated  in  a  hollow  forward  part  of  t h e  



nosepiece  so  that  a  skir t   17  of  the  pellet  engages  behind  an  i n t e r n a l  
shoulder   18  within  the  n o s e p i e c e .  

The  discharge  end  por t ion   14  of  the  c a r t r i d g e   12  is  formed  from  a  

re la t ive ly   harder   metal,  e.g.  steel,   bronze  or  b rass ,   and  is  shaped  t o  

provide  a  first   annula r   external   shoulder   22,  to  locate  the  round  in  

the  firing  chamber  of  the  gun;  a  second  annular   ex terna l   shoulder   23, 

which  provides  a  f o r w a r d l y   d i r ec ted   abutment  face  24;  and  a  m i s s i l e  

loca t ing   means  compr i s ing   a  part  25  which  has  a  conically  t a p e r e d  

per iphera l   surface   26. 

The  su r faces   21  and  26  are  incl ined  at  about  3°  to  the  axis  o f  

the  ca r t r idge   12,  and  are  shaped  and  d imens ioned   to  i n t e r engage   t o  

hold  the  bullet  or  nosepiece   secure ly   upon  the  loca t ing   part  25  so  

that  the  faces  15  and  24  are  spaced  apart  to  leave  a  tool  i n s e r t i o n  

gap  27.  In  p a r t i c u l a r ,   the  su r faces   are  d imens ioned   so  that  the  gap 
is  within  a  p r e d e t e r m i n e d   width  range,  e.g.  from  0.5  to  1.0mm  when  t h e  

bullet   or  nosepiece  is  pushed  onto  the  c a r t r i d g e   with  thrust   e.g.  a  

recommend  thrus t   of  about  one  ki logramme,  within  a  p r e d e t e r m i n e d   wide  

range,  for  example,  0.1  to  10  k i logrammes,   the  l imits  of  which  a r e ,  

for  example,  one  tenth   of  and  ten  times  the  recommended  t h rus t   t o  

allow  for  e r ro r   dur ing   assembly  by  the  user   and  wear  of  the  s u r f a c e  

26. 

The  tool  8  compr i ses   a  handle  part  31  having  two  prongs  32  s p a c e d  

apart  by  a  d i s t ance   s l ight ly  larger   than  the  maximum  d iamete r   of  t h e  

su r face   26,  which  taper   to  provide  paral le l   wedges  inc reas ing   from  a  

minimum  thickness ,   at  the  tips,  which  is  less  than  the  minimum  gap 

d i s tance ,   e.g.  0.4mm,  to  a  maximum,  adjacent   the  part  31,  which  i s  

greater   than  the  maximum  gap  d i s t ance ,   e.g.  1.2mm  or  more,  at  a  wedge  

angle  which  is  small,  e.g.  2°  to  10°,  p r e f e r a b l y   about  4°  or  5°,  to  

give  a  large  mechanical  advantage  when  the  tool  is  i n se r t ed   into  t h e  

gap  to  remove  a  nosepiece ,   for  i n s e r t i o n   of  a  fresh  pellet  a n d  

recharging   of  the  c a r t r i d g e ,   or  to  remove  a  bul le t ,   for  r echarg ing   o r  

d isarming,   whilst  minimising  the  risk  of  damaging  the  abutment  f a c e s .  



Ins tead  of,  or,  as  shown  in  FIGURE  6,  in  addition  to,  t he  

conica l ly   tapered  su r face   26,  the  missi le   loca t ing   part  25  may  be  

i n t e r n a l l y   tapered  to  provide  an  i n t e r n a l   conica l ly   tapered  surface   33 

for  use  with  a  modified  form  of  form  f i t t i ng   bul let   9A.  The  s u r f a c e  

33  d iverges   to  the  f ront   end  of  the  part   25,  and  the  front  end  

p rov ides   a  fo rward ly   d i r ec t ed   abutment  face  34.  The  bullet  9A  has  a n  

aluminium  jacketed   rear   end  part  13  which  converges   to  the  rear  end  t o  

provide   a  per iphera l   conical ly   tapered  s u r f a c e   35.  At  the  front   e n d  

of  the  su r face   35,  there   is  a  r e a r w a r d l y   d i r e c t e d   abutment  face  36, 

which  is  provided,   in  par t ,   by  a  p e r i p h e r a l l y   project ing  r i f l i n g  

f lange  37  provided  by  the  jacket  38.  The  - sur faces   33  and  35  a r e  

d imens ioned   to  i n t e r engage   to  hold  the  missi le   as  previously  d e s c r i b e d  

with  r e f e r e n c e   to  the  su r f aces   21  and  26,  so  as  to  ensure  that  t h e  

tool  gap  27A  is  left  between  the  faces  34  and  36.  The  tool  will,  in  

this  case,  have  prongs  39  suitably  spaced  to  fit  the  gap  27A,  as 

i nd i ca t ed   in  broken  lines  to  FIGURES  2  and  3 .  

The  i n t e r i o r   body  and  nose  of  the  missi le   9A  are  of  lead,  and  t h e  

mi s s i l e   a n d   por t ion   14  are  p re fe rab ly   d imens ioned   so  that,  in  use,  t he  

missi le   is  loca ted   in  the  rear   end  of  the  ba r re l ,   or  barrel   l iner,   o f  

the  gun  before   f i r ing .   If  the  missile  9A  is  a  full  calibre  m i s s i l e  

the  por t ion   14  will  be  shaped  to  fit  the  gun  ba r re l   and  the  s u r f a c e  

26,  shoulder   23  and  face  24  will  be  omi t t ed ,   as  indicated  in  b r o k e n  

l ines  in  FIGURE  6.  

The  invent ion   is  not  confined  to  the  p rec ise   detai ls   of  t he  

fo rego ing   example  and  many  va r i a t i ons   and  modi f i ca t ions   are  p o s s i b l e  
within  the  scope  of  the  invent ion .   For  example,  the  apparatus   may 
include  dust  caps,  providing  the  su r f ace   21,  for  covering  the  m i s s i l e  

I  l o c a t i n g   part  25  to  close  the  passage  when  the  bullet   9  has  been  f i r e d  

or  the  nosepiece   removed,  in  order   to  p revent   ingress   of  dust,   dirt   o r  
mo i s tu r e   into  the  spent  c a r t r i d g e .  

The  missile  may  have  a  nose  of  any  sui table   shape,  and  the  

i  nosep iece   may  be  shaped  to  engage  a  l iner,   the  front  of  the  f i r i n g  

chamber  or  in  the  rear   end  of  the  ba r re l .   For  example,  the  mi s s i l e  



may  be  of  composi te   form  having  a  jacket   of  a  sui table  shape  r e t e n t i v e  

mater ia l ,   such  as  aluminium  or  zinc,  copper,   tin  or  alloys  t h e r e o f ,  

which  can  provide  a  r if l ing  flange  or  skirt   which  deforms,   w i t h o u t  

damage  to  the  bore  of  the  barre l   when  subjected  to  the  blast  of  t h e  

r e l eased   compressed   air  or  gas,  to  provide   a  sliding  seal  in  the  b o r e .  

Said  shape  r e t e n t i v e   material   should  be  at  least   as  hard  as  a lumin ium 

and  is  p r e f e r a b l y   harder   and  more  rigid;  and  said  material  i s  

p r e f e r a b l y   so f t e r   than  the  mater ia l   from  which  the  part  25  is  made.  

In  p a r t i c u l a r ,   the  bullets  9  and  9A  are  p r e f e r ab ly   zinc  or  zinc  a l l o y  

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

The  appa ra tu s   may  include  a  su i tab le   barrel   l iner  such  as  t h a t  

de sc r ibed   in  our  Br i t i sh   Patent  Spec i f i c a t i on   No.  2044896. 

In  p a r t i c u l a r ,   whilst  one  of  the  embodiments  of  c a r t r i d g e  

d i sc losed   in  our  said  Spec i f ica t ion   No.  2124346A  is  i l l u s t r a t e d   a n d  

de sc r i bed   in  detail   in  the  fo rego ing   example  of  the  invention,   it  i s  

to  be  u n d e r s t o o d   that  the  c h a r a c t e r i s t i c   missile  and  missile  l o c a t i n g  

p o r t i o n   of  the  present   invent ion   may  be  employed  with  any  of  t h e  

cmpressed   gas  ca r t r idges   d i sc losed   in  any  of  our  a f o r e m e n t i o n e d  

s p e c i f i c a t i o n s   and  with  any  of  a  va r i e ty   of  other   compressed  gas  

c a r t r i d g e s   of  r e u s e a b l e   and  r e c h a r g e a b l e   form  with  s u i t a b l e  

m o d i f i c a t i o n   of  a  front  end  part   or  por t ion   of  the  ca r t r idge   to  

provide  the  c h a r a c t e r i s t i c   missile  l oca t ing   por t ion   of  the  c a r t r i d g e  

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



1.  A p p a r a t u s   compr is ing   a  r e - u s e a b l e   r echargeab le   compressed   gas  

c a r t r i d g e   having  a  hollow  f ront   d i scha rge   end  por t ion   (14)  and  a  r e a r  

base  end  p o r t i o n   (20),  and  a  gas  s to rage   space  (318)  within  t h e  

c a r t r i d g e   (12),  missile  loca t ing   means  (11)  at  the  d i scha rge   end  

po r t ion   (20),  valve  means  (30)  to  re lease   p r e s s u r i s e d   gas  from  s a i d  

gas  s t o r a g e   means  space  (318)  into  said  d i scharge   end  por t ion   (14)  f o r  

p rope l l ing   the  missile  (9,  10),  and  a c tua t i ng   means  (62,  63)  e x p o s e d  

at  said  base   end  por t ion   (14)  for  being  s t ruck   by  a  f i r ing  pin  (43)  o f  

a  gun  to  open  said  valve  means  (30)  in  combinat ion  with  a  form  f i t t i n g  
missile  (9,  9A),  c h a r a c t e r i s e d   in  that  the  hollow  front  d i scharge   end  

po r t ion   (14)  p rov ides   a  fo rward ly   d i r ec t ed   abutment   face  (24,  34)  a t  

or  ad j acen t   to  one  end  of  a  missile  loca t ing   part  (25)  of  t h e  

d i s cha rge   end  por t ion   (14);  in  that  the  missile  locat ing  part   (25)  

p rov ides   at  leas t   one  small  angle  conical ly   tapered   surface   (26,  3 3 ) ;  

in  that  a  r e a r   end  po r t i on   (13)  of  the  missile  provides  a  f u r t h e r  

conica l ly   t a p e r e d   su r face   (21,  35)  and  a  r ea rward ly   d i rec ted   a b u t m e n t  

face  (15,  36)  at  or  ad jacent   to  one  end  of  said  fu r the r   su r f ace   (21, 

35);  and  in  that  the  t ape red   s u r f a c e s   (15,  26,  33,  36)  are  c o n f i g u r e d  

and  d i m e n s i o n e d   to  i n t e r engage   to  hold  the  missile  (9,  9A)  and  m i s s i l e  

loca t ing   par t   (25)  t o g e t h e r   so  that  said  abutment   faces  (15,  24,  34, 

36)  a re   spaced  apart   to  leave  a  tool  i n s e r t i o n   gap  (27,  27A) 

t h e r e b e t w e e n .  

2.  A p p a r a t u s   as  claimed  in  Claim  1  where in   the  missile  (9A)  is  in  

the  form  of  a  form  f i t t ing   bullet   having  a  r ea r   end  port ion  (13)  wh ich  

p rov ides ,   a r o u n d   its  per iphery ,   said  f u r t h e r   sur face   (35);  and  t he  

r e a r w a r d l y   d i r e c t e d   abutment   face  (36)  is  provided  by  a  r i f l ing  f l a n g e  

(37)  at  the  j u n c t i o n   of  the  rear   end  po r t ion   (13)  with  a  body  (9A)  o f  

the  b u l l e t .  

3.  A p p a r a t u s   as  claimed  in  Claim  1  wherein  the  missile  (9)  is  in  t h e  

form  of  a  form  f i t t ing   bullet   having  a  hollow  rear   end  por t ion   (13) 

' p r o v i d i n g   said  f u r t h e r   su r face   (21)  there in ;   and  the  r e a r w a r d l y  
d i r e c t e d   abu tmen t   face  (15)  is  provided  at  the  rear   end  of  the  b u l l e t .  



4.  Appara tus   as  claimed  in  Claim  1  wherein   the  missile  l o c a t i n g  

part(25)  p rov ides   two  said  small  angle  conical ly   tapered  su r f aces   (26, 

33),  one  being  an  i n t e rna l   sur face   (33)  and  the  other  being  a n  

ex te rna l   su r f ace   (26),  for  receiving  e i ther   of  the  bullets  (9,  9A) 

defined  in  Clai-   2  and  Claim  3. 

5.  Appara tus   as  claimed  in  any  one  of  Claims  1  to  4  f u r t h e r  

inc luding   a  pellet  loca t ing   open  ended  nosepiece  (11),  i n t e r n a l l y  

adapted  to  contain  a  sub-ca l ib re   pellet  (10),  having  a  hollow  rear   end  

por t ion   (13A)  which  provides   a  s imilar   conical ly  tapered  i n t e r n a l  

su r face   (21)  and  r ea rward ly   d i rec ted   abutment   face  (15),  which  i s  

located   on  the  missile  (25)  locat ing  part  in  place  of  the  missile  (9), 

so  that  the  c a r t r i d g e   can  be  used  for  a  full  calibre  or  s u b - c a l i b r e  

gun .  

6.  Appara tus   as  claimed  in  any  one  of  Claims  1  to  5  wherein  s a i d  

small  angle  is  within  the  range  of  2°  to  4°. 

7.  Appara tus   as  claimed  in  any  one  of  Claims  1  to  6  f u r t h e r  

including  a  forked  or  two  pronged  tool  (8)  having  prongs  (32)  of  t a p e r  

wedge  form,  for  i n s e r t i o n   into  said  gap  to  force  the  missile  (9,  9A) 

off  the  c a r t r i d g e .  

8.  Appara tus   as  claimed  in  any  one  of  Claims  1  to  7  where in   s a i d  

missile  (9,  9A)  is  composed  of  zinc  or  an  alloy  of  z inc.  
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