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©  Improvements  in  or  relating  to  sub-projectiles  for  discarding  sabot  practice  shot. 

©  The  invention  relates  to  a  sub-projectile  for  a  discarding  member  (11).  Thern 
sabot  practice  shot,  and  provides  a  close  ballistic  match  to  a  provided  which  are 
service  sub-projectile  whilst  having  a  limited  range  for  use  given  time  of  fligh 
on  small  firing  ranges.  The  invention  comprises  a  central  break-up  of  the  si 
longitudinal  rod  (10)  attached  to  a  finned  tail  member  (11),  separating  means  rr 
and  two  annular  cylindrical  body  portions  (13  and  14)  member  which  fails 
slidably  assembled  on  the  rod  (10)  and  secured  by  a  nose  if  necessary  by  a  stn 
member  (15)  attached  to  the  rod  (10)  remotely  from  the  tail  nose  member  (15) 

member  (11).  Thermally  deformable  separating  means  are 
provided  which  are  resiliently  biased  and  actuatable  after  a 
given  time  of  flight  by  aerodynamic  heating  to  initiate 
break-up  of  the  sub-projectile  and  limit  its  range.  The 
separating  means  may  be  a  joint  between  the  rod  and  nose 
member  which  fails  at  a  certain  temperature,  supplemented 
if  necessary  by  a  structurally  weak  annular  portion  (22)  of  the 
nose  member  (15)  having  a  thermal  failure  threshold. 
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This  i nven t ion   r e l a t e s   to  s u b - p r o j e c t i l e s   for  d i s c a r d i n g   s a b o t  

p r a c t i c e   shot,   and  in  p a r t i c u l a r   t o  p r a c t i c e   s u b - p r o j e c t i l e s   which 

both  c l o s e l y   match  se rv ice   dev ices   in  b a l l i s t i c  c h a r a c t e r i s t i c s   and 

have  a  l i m i t e d   range  for  s a f e t y   of  use  on  small  f i r i n g   r a n g e s .  

D i sca rd ing   sabot  p r a c t i c e   shot  u t i l i s e   a  compara t ive ly   l a r g e  

c a l i b r e   sabot  to  p o s i t i o n   a  sma l l e r   c a l i b r e   s u b - p r o j e c t i l e   within  t h e  

gun  b a r r e l .   The  large  c a l i b r e   p r o v i d e s  a   g r e a t e r   p r e s su re   area  f o r  

p r o p e l l i n g   t h e  s h o t   than  would  be  a v a i l a b l e   with  the  s u b - p r o j e c t i l e  

a lone .   Once  p r o j e c t e d   from  the  gun  b a r r e l   the  s a b o t  i s   r a p i d l y  

d i s c a r d e d   to  leave  the  s u b - p r o j e c t i l e   free  to  cont inue  i t s   b a l l i s t i c  

t r a j e c t o r y .  

One  of  the  problems  a s s o c i a t e d   with  d i s c a r d i n g   sabot  p r a c t i c e  

shot  is  the  r e l a t i v e l y   long  range  a s s o c i a t e d   with  t h e i r   t r a j e c t o r y  

and  r i c o c h e t   c h a r a c t e r i s t i c s .   These  l i m i t   the  use  of  p r a c t i c e   s h o t  

to  f i r i n g   ranges  of  la rge   area,   or  may  l imi t   the  use  of  a  p a r t i c u l a r  

f i r i n g   range  to  shots  aimed  in  a  p a r t i c u l a r   d i r e c t i o n .  

Various  p roposa l s   have  been  made  for  a  p r a c t i c e   shot  designed  t o  

break-up  or  become  uns tab le   at  a .g iven   d i s t ance   within  the  l i m i t s   o f  

a  t y p i c a l   f i r i n g   r a n g e .  

P r i o r   art   p r a c t i c e   shot  designed  for  break-up  commonly  i n c o r p -  

ora te   a  t he rmal ly   deformable  member  which  f a i l s   under  aerodynamic  

hea t ing   during  f l i g h t .   F a i l u r e   of  the  member  i n i t i a t e s   b r e a k - u p .  I t  

is  also  known  to  employ  aerodynamic  or  gas  p ressure   to  ac tua te   b r e a k -  

up.  In  p a r t i c u l a r ,   US  Pat,   No  4 ,140 ,061   de sc r ibe s   a  p r a c t i c e   s h o t  

compris ing  three  1200  p a r t - c y l i n d r i c a l   body  s ec t i ons   assembled  a round  

a  c e n t r a l   rod.   The  s ec t i ons   a re   r e t a i n e d   on  the  rod  by  a  h e a t -  

s e n s i t i v e  m e t a l   nose-cap .   The  nose -cap   d i s i n t e g r a t e s   during  f l i g h t  



under  aerodynamic  h e a t i n g   to  allow  the  s e c t i o n s   to  diverge  r a d i a l l y  

p roduc ing   b reak -up .   US  Pat  No  3 ,747 ,533   r e l a t e s   to  a  p r a c t i c e   s h o t  

having  a  m i s s i l e   head  c o n s i s t i n g   p a r t i a l l y   of  the rmal ly   de formable  

m a t e r i a l .   The  m a t e r i a l   mel ts   under  i n - f l i g h t   aerodynamic  h e a t i n g ,  

and  t h i s   a l lows  access   of  a i r   p r e s s u r e   to  the  mis s i l e   head  i n t e r i o r .  

The  m i s s i l e   head  b u r s t s   under  t h i s   p r e s s u r e ,   t e r m i n a t i n g   aerodynamic  

f l i g h t .   Uni ted  Kingdom  Pat  A p p l i c a t i o n   No  2,010,452A  d e s c r i b e s   a  

m i s s i l e   having  th ree   symmetr ica l   120°  c y l i n d r i c a l   body  s e c t i o n s  

r e t a i n e d   t o g e t h e r   e i t h e r   by  a  c i r c u m f e r e n t i a l   band  or  by  a  n o s e - c a p .  

The  band  and  cap  melt  under  aerodynamic  hea t ing   to  allow  the  body 

segments  to  d iverge  r a d i a l l y   and  the  m i s s i l e   to  b reak-up .   U n i t e d  

Kingdom  Pat  No  1 ,581,108  also  employs  a  p r a c t i c e   shot  or  p r o j e c t i l e  

having  t h r e e   120°  body  s e c t i o n s ,   but  uses  the  p r o p e l l a n t   g a s e s  

g e n e r a t e d   at  f i r i n g   to  i n i t i a t e   b r e a k - u p  v i a   a  delay  mechanism. 

The  p r i o r   ar t   d i s c a r d i n g   sabot  p r a c t i c e   s u b - p r o j e c t i l e s   e x h i b i t  

a  degree  of  complexi ty   which  l eads   to  expense  in  manufac ture .   More- 

over,   the  p r i o r   art   devices   g e n e r a l l y   have  only  pass ive   b r e a k - u p  

c h a r a c t e r i s t i c s ,   ie  break  up  is  produced  ae rodynamica l ly   a f t e r   f a i l u r e  

of  a  component.   I t   is   an  ob jec t   of  the  p resen t   i n v e n t i o n   to  provide  a  

s i m p l i f i e d   form  of  p r a c t i c e  s h o t   which  has  a  b a l l i s t i c   geometry  c l o s e  

to  tha t   of  a  s e rv ice   s u b - p r o j e c t i l e   and  has  c o n t r o l l e d   and  a c t i v e  

f a i l - s a f e   range  c h a r a c t e r i s t i c s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s u b - p r o j e c t i l e   for  a  d i s c a r d i n g  

sabot  p r a c t i c e   shot,   the  s u b - p r o j e c t i l e   i nc lud ing   at  l e a s t   one  a n n u l a r  

c y l i n d r i c a l   body  po r t ion   s l i d a b l y   assembled  on  a  l o n g i t u d i n a l l y   d i s -  

posed  c e n t r a l   rod  a t t a c h e d   at  one  end  to  a  t a i l   member,  and  a  n o s e  

member  connected   to  the  rod  by  a  connec t ion   a s s o c i a t e d   with  r e s i l i e n t l y  

b i a sed   t h e r m a l l y   deformable  s e p a r a t i n g   means  ope ra t ive   in  response  t o  

i n - f l i g h t   aerodynamic  h e a t i n g .   In  o p e r a t i o n ,   the  t he rma l ly   de fo rmab le  

s e p a r a t i n g   means  weakens  under  aerodynamic  hea t ing   to  permit  s e p a r a t i o n  

of  the  rod  from  the  nose  member  the reby   i n i t i a t i n g   break-up.   The 

p r o v i s i o n   of  r e s i l i e n t   b i a s i n g   ensures   tha t   s e p a r a t i o n   is  p o s i t i v e   and 

r a p i d .   The  i n v e n t i o n   s i m p l i f i e s   the  problems  of  eng inee r ing   d i s c a r d i n g  

sabot  s u b - p r o j e c t i l e s   by.  avoiding  the  use  of  mul t ip le   p a r t - c y l i n d r i c a l  

s e c t i o n s   for  the  body  p o r t i o n   or  complex  p r e s s u r e - a c t u a t e d   means  f o r  

producing   b reak-up ,   as  in  the  p r i o r   a r t ,   and  does  not  re ly   wholly  on 

pass ive   aerodynamic  i n i t i a t i o n   of  b reak-up .   The  combination  of  a n n u l a r  



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

e n g i n e e r i n g   yet  r e t a i n s   r e l i a b l e   break-up  c h a r a c t e r i s t i c s .  

The  s u b - p r o j e c t i l e   may  include  two  or  more  d i s c r e t e   a n n u l a r  

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

nose  member.  Conven ien t ly   r e s i l i e n t   b i a s i n g   of  the  s e p a r a t i n g   means 

may  be  p rov ided   by  a  compression  spr ing  housed  within  the  s u b -  

p r o j e c t i l e   in  the  reg ion   of  the  nose  member/body  por t ion   i n t e r f a c e .  

The  t h e r m a l l y   deformable  s e p a r a t i n g   means  may  in  one  embodiment,  

comprise  a  l a y e r   of  j o i n t i n g   m a t e r i a l   s ecur ing   the  nose  member  to  t h e  

rod,  the  j o i n t i n g   m a t e r i a l   being  designed  to  f a i l   under  ae rodynamic  

h e a t i n g .   S u i t a b l e   j o i n t i n g   m a t e r i a l s   inc lude   so lder ,   Woods  m e t a l  

and  t h e r m o p l a s t i c   a d h e s i v e .  

A  washer - shaped   plug  of  m a t e r i a l   of  r e l a t i v e l y   low  t h e r m a l  

c o n d u c t i v i t y   may  be  p rov ide  dbe tween   the  nose  member  and  the  body 

po r t i on   to  c o n c e n t r a t e   k i n e t i c   hea t ing   e f f e c t s   in  the  nose  member  o f  

the  s u b - p r o j e c t i l e .  

The  body  member  and,  i f   a p p r o p r i a t e ,   par t   of  the  t a i l   member  may 
be  provided  with  e x t e r n a l   t h r e a d - l i k e   p r o j e c t i o n s   to  engage  w i t h  

co r respond ing   r e c e s s e s   in  the  bore  of  the  s a b o t .  

Two  embodiments  of  the  i nven t ion   wi l l   now  be  desc r ibed   by  way  o f  

example  only  with  r e f e r e n c e   to  the  accompanying  drawings  in  w h i c h : -  

Figure   1  shows  in  s e c t i o n a l   e l e v a t i o n   the  s u b - p r o j e c t i l e   of  a  

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

Figure   2  shows  in  s e c t i o n a l   e l e v a t i o n   the  forward  body  p o r t i o n  

of  Figure  1  on  a  l a r g e r   sca le ,   and  

Figure   3  shows  also  in  s e c t i o n a l   e l e v a t i o n   the  forward  p o r t i o n  

embodying  an  a l t e r n a t i v e   thermal  t r i g g e r   s e p a r a t i n g   means.  

R e f e r r i n g   i n i t i a l l y   to  F igures   1  and  2  the  s u b - p r o j e c t i l e  

comprises  a  c e n t r a l   rod  10,  a  t a i l   member  11  having  f ins   12,  a  main 

body  assembly  having  annular   c y l i n d r i c a l   p o r t i o n s   13  and  14  and  a  

nose  member  1 5 .  

The  rod  10  is  s ecure ly   a t t ached   to  the  t a i l   member  11  by  a  screw 

th read ,   b raz ing   or  any  other   s u i t a b l e   means.  The  main  body  a s sembly  

of  the  s u b - p r o j e c t i l e   comprises  the  c y l i n d r i c a l   body  po r t i ons   13  and 

14  which  are  a r ranged  to  be  a  s l i d i n g   f i t   on  the  rod  10.  The  body 

p o r t i o n s   13  and  14  are  mainta ined  in  place  by  the  nose  member  15,  

which  is   so ldered   with  a  j o i n t i n g   m a t e r i a l   to  an  end  length   of  t h e  



rod  member  10  having  reduced  d iameter .   The  j o i n t i n g   m a t e r i a l   i s  

des igned   to  sof ten   under  aerodynamic  hea t i ng   to  provide  s e p a r a t i n g  

means .  

A  w a s h e r - l i k e   plug  16  of  t h e r m o - s e t t i n g   p l a s t i c   or  other   low 

the rmal   c o n d u c t i v i t y  m a t e r i a l   is  l o c a t e d   between  the  nose  member  15 

and  the  forward  c y l i n d r i c a l   po r t ion   1 3 .  

R e s i l i e n t   b i a s i n g   means  17  in  the  form of   an  a x i a l l y   compressed  

c o i l   sp r ing   is   l o c a t e d   in  a  t u b u l a r   r e c e s s   18  in  the  forward  end  

region  of  the  c y l i n d r i c a l   body  por t ion   1 3 .  

The  d iameter   of  the  rod  10  is  s tepped  over  a  f i r s t   l ength   in  t h e  

reg ion   of  the  r e c e s s   18  and  over  a  second  and  f i n a l   l eng th   where  it   i s  

a t t a c h e d   to  the  nose  member  15,  the  s t epp ing   being  compatible   with  t h e  

reduc ing   c r o s s - s e c t i o n   of  the  s u b - p r o j e c t i l e .   The  reduced  d i a m e t e r s  

also  f a c i l i t a t e   nose  member  s e p a r a t i o n   and  subsequent   break-up  as  t h e  

body  p o r t i o n s   s l ide   forwardly .  a long  the  rod  10  as  w i l l   be  d e s c r i b e d  

l a t e r .  

The  assembled  s u b - p r o j e c t i l e   is  l o c a t e d   wi th in   a  c o n v e n t i o n a l  

sabot  19  by  means  of  e x t e r n a l   t h r e a d - l i k e   or  annu la r   p r o j e c t i o n s   20 en, 

as  shown,  the  c y l i n d r i c a l   po r t ion   14  and  pa r t   of  the  t a i l   member  11 .  

In  o p e r a t i o n   the  s u b - p r o j e c t i l e   is  l o c a t e d   wi th in   the  sabot  19 

and  f i r e d ,   the  sabot  19  d i s ca rd ing   in  the  c o n v e n t i o n a l   manner  once 

free  of  the  gun  b a r r e l .   The  s u b - p r o j e c t i l e   then  assumes  a  b a l l i s t i c  

t r a j e c t o r y .   As  the  s u b - p r o j e c t i l e   moves  through  the  atmosphere,   i t   i s  

s u b j e c t e d   to  aerodynamic  hea t ing   p a r t i c u l a r l y   in  the  forward  region  o f  

the  nose  member  15.  The  p rov i s ion   of  the  low  c o n d u c t i v i t y   plug  16 

i n h i b i t s   thermal   conduct ion  to  the  body  p o r t i o n s   13  and  l4.   T h i s  

c o n c e n t r a t e s   the  e f f e c t s   of  aerodynamic  hea t ing   in  the  nose  member  1 5 .  

Aerodynamic  hea t ing   melts  the  j o i n t i n g   m a t e r i a l   or  s e p a r a t i n g  

means  by  which  the  nose  member  15  is  r e t a i n e d   on  the  rod  10,  and  t h e s e  

s e p a r a t e   under  r e s i l i e n t   b i a s ing   from  the  co i l   spr ing   17  i n i t i a t i n g  

b r e a k - u p .  

The  c y l i n d r i c a l   body  p o r t i o n s   13  and  14  of  the  s u b - p r o j e c t i l e  

are  c o n s i d e r a b l y   heav i e r   than  the  combined  rod  10  and  t a i l   member  11,  

and  t h e i r   consequen t ly   g r e a t e r   forward  momentum  p e r s i s t s   longer   a f t e r  

break-up  is  i n i t i a t e d .   Accordingly  the  p o r t i o n s   13  and  14  s l i d e  

forward ly   off   the  rod  10.  Aerodynamic  drag  on  the  f ins   12  of  the  t a i l  

member  11  also  c o n t r i b u t e s   to  s e p a r a t i o n .   The  s t epp ing   of  the  rod  10 



as  p r e v i o u s l y   d e s c r i b e d   a s s i s t s   clean  s e p a r a t i o n   of  the  i n d i v i d u a l  

component  p a r t s ,   since  l e s s   s l i d i n g   r e s i s t a n c e   is  p r e s e n t e d   by  t h e  

reduced  d iamete r   l e n g t h s   of  the  rod  10.  Aerodynamic  i n t e g r i t y   of  t h e  

s u b - p r o j e c t i l e   is  l o s t  a f t e r   break-up  is  i n i t i a t e d ,   and  i t s   component 

p a r t s   tumble  to  the  g r o u n d .  

For  any  p a r t i c u l a r   size  of  s u b - p r o j e c t i l e ,   it  is  n e c e s s a r y   t o  

determine  the  point   at  which  the  t he rma l ly   deformable  s e p a r a t i n g   means 

o p e r a t e s   to  i n i t i a t e   break-up.   This  is  a  funct ion   of  ae rodynamic  

h e a t i n g ,   thermal   conduct ion  r a t e s   through  the  nose  member  15  and  t h e  

s o f t e n i n g   or  mel t ing   point   of  the  j o i n t i n g   m a t e r i a l .   To  a c h i e v e  

r e p r o d u c i b i l i t y   of  break-up  in  terms  of  time  of  f l i g h t   and/or   r a n g e ,  

e x p e r i m e n t a t i o n   is  r e q u i r e d .   Current  t echnology  p rov ides   m a t e r i a l s  

which  are  capable   of  giving  r e p r o d u c i b l e   performance  for  the  p u r p o s e s  

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

An  a l t e r n a t i v e   form  of  nose  member  15  i n c o r p o r a t i n g   a  t h e r m a l  

t r i g g e r   as  par t   of  the  s e p a r a t i n g   means  is  shown  in  Figure  3,  l i k e  

r e f e r e n c e   numerals   being  used  for  i d e n t i c a l   or  s imi l a r   i n t e g e r s .  

The  nose  member  15  is  hollow  and  t h i n - w a l l e d ,   and  is  a t t a c h e d   t o  

a  t h e r m a l l y   i n s u l a t i n g   nylon  sleeve  21  mounted  on  the  rod  member  10 .  

The  s leeve  21  is  secured  to  the  nose  member  15  and  rod  10  by  t h r e a d  

or  adhesive   means.  The  nose  member  15  i n c l u d e s   an  annular   r e l i e v e d  

sec t ion   2 2 .  A   r ecess   18  in  the  c y l i n d r i c a l   por t ion   13  of  the  body 

member  houses  a  s tack  of  b e l l e v i l l e   washers  (disc  sp r ings)   17,  t h e s e  

being  r e t a i n e d   in  a  s u b s t a n t i a l l y   f u l l y   compressed  cond i t ion   to  p r e v e n t  

f u r t h e r   compression  during  a c c e l e r a t i o n .  

In  o p e r a t i o n   of  the  Figure  3  embodiment,  aerodynamic  hea t i ng   i s  

c o n c e n t r a t e d   in  the  forward  t ip   region  of  the  nose  member  15  and  i s  

p a r t i c u l a r l y   e f f e c t i v e   in  the  r e l i e v e d   sec t ion   22,  and  t h i s   s e c t i o n  

r a d i p l y   o v e r h e a t s .  

The  low  c o n d u c t i v i t y   nylon  i n s u l a t i n g   sleeve  21  also  i n c r e a s e s  

in  t empera tu re   to  some  ex tent ,   but  i n h i b i t s   heat  loss   to  the  rod  10 .  

The  nose  member  15  is  manufactured  from  aluminium  a l loy   which  l o s e s  

s t r e n g t h   qui te   d r a m a t i c a l l y   above  a  t h r e s h o l d   t empera tu re .   The  nose  

member  15  consequen t ly   f a i l s   in  the  region  of  the  r e l i e v e d   sec t ion   22 

and  s e p a r a t e s   from  the  body  po r t i on   13  under  r e s i l i e n t  

b ias   from  the  b e l l e v i l l e   washers  17.  The  i n s u l a t i n g   s leeve  21  is  a l s o  

designed  to  f a i l   at  the  app rop r i a t e   time,  and  in  an  optimum  d e s i g n  



would  f a i l   s i m u l t a n e o u s l y   with  f a i l u r e   of  the  r e l i e v e d   sec t ion   2 2 .  

At  f a i l u r e   the  c y l i n d r i c a l   p o r t i o n s   13  and  14  of  the  body  member 

s e q u e n t i a l l y   s e p a r a t e   l o n g i t u d i n a l l y   as  in  ope ra t i on   of  the  embodiment 

of  F igu re s   1  and  2 . .  

The  s u b - p r o j e c t i l e   de sc r ibed   with  r e f e rence   to  F igures   1  to  3  h a s  

two  annu la r   c y l i n d r i c a l   body  p o r t i o n s   13  and  14,  a l though  in  some 

a r r angemen t s   i t   might  be  p r e f e r r e d   to  have  one  or  more  than  two.  The 

p a r t i c u l a r   c o n s t r u c t i o n   of  the  i n v e n t i o n   al lows  a  very  close  b a l l i s t i c  

match  and  s i m i l a r   hand l ing   and  appearance  c h a r a c t e r i s t i c s   a s  

compared  with  the  i n - s e r v i c e   s u b - p r o j e c t i l e .   The  c y l i n d r i c a l   con-  

s t r u c t i o n   is   very  advantageous ,   since  the  body  p o r t i o n s   may  be  p r o -  
duced  from  bar  s tock .   In  order  to  ensure  r e l i a b l e   break-up  c h a r a c t e r -  

i s t i c s ,   p r i o r   art   s u b - p r o j e c t i l e s   have  employed  complex  and  e x p e n s i v e  

nes t ed   a r r angement s   of  symmetrical   p a r t - c y l i n d r i c a l   s e c t i o n s .   The 

i nven t ion   avoids   the  need  for  such  complex  geometry  by  r e s i l i e n t l y  

b i a s ing   apar t   components  of  the  s u b - p r o j e c t i l e   g iv ing  a c t i v e  

break-up  i n i t i a t i o n .  



1.  A  s u b - p r o j e c t i l e   for  a  d i s c a r d i n g   sabot  p r a c t i c e   shot,   the  s u b -  

p r o j e c t i l e   i n c l u d i n g   at  l e a s t   one  body  p o r t i o n   (13  or  14)  s l i d a b l y  

assembled  on  a  l o n g i t u d i n a l l y   d isposed   c e n t r a l   rod  (10)  a t t a c h e d  

at  one  end  to  a  t a i l   member  (11),  and  a  nose  member  (15)  in  c o n n e c t i o n  

with  the  rod  (10),   c h a r a c t e r i s e d   in  tha t   the  body  po r t ion   (13  or  14)  i s  

annula r   and  c y l i n d r i c a l   and  in  that   the  rod /nose   member  connect ion  i s  

a s s o c i a t e d   with  a  r e s i l i e n t l y   b iased   t h e r m a l l y   deformable  s e p a r a t i n g   means 

o p e r a t i v e   in  response  to  i n - f l i g h t   aerodynamic  h e a t i n g .  

2.  A  s u b - p r o j e c t i l e   according  to  claim  1  c h a r a c t e r i s e d   in  that   the  s u b -  

p r o j e c t i l e   comprises   two  or  more  annular   c y l i n d r i c a l   body  p o r t i o n s   (13  and 

1 4 ) .  

3.  A  s u b - p r o j e c t i l e   according  to  claim  1  or  2  c h a r a c t e r i s e d   in  tha t   t h e  

r e s i l i e n t   b ias   is  p rovided  by  a  compression  spr ing   (17)  housed  within  t h e  

s u b - p r o j e c t i l e   and  disposed  to  urge  apar t   the  nose  and  body  p o r t i o n s   ( 1 5 ,  

13  or  1 4 ) .  

4.  A  s u b - p r o j e c t i l e   according  to  claim  1,  2  or  3  c h a r a c t e r i s e d   in  t h a t  

the  t he rma l ly   deformable  s e p a r a t i n g   means  comprises   a  j o i n t i n g   m a t e r i a l  

connec t ing   the  rod  (10)  and  nose  member  (15),   the  j o i n t i n g   m a t e r i a l   b e i n g  

s o f t e n a b l e   under  i n - f l i g h t   aerodynamic  h e a t i n g .  

5.  A  s u b - p r o j e c t i l e   a c c o r d i n g  t o   claim  4  c h a r a c t e r i s e d   in  tha t   t h e  

j o i n t i n g   m a t e r i a l   is  so lder ,   Woods  metal  or  a  t h e r m o - p l a s t i c   m a t e r i a l .  

6.  A  s u b - p r o j e c t i l e   according  to  claim  4  or  5  c h a r a c t e r i s e d   in  t h a t  

the  s e p a r a t i n g   means  inc ludes   a  s t r u c t u r a l l y   weak  region  (22)  of  the  nose  

member  (15),  which  region  (22)  is  a r ranged  to  f a i l   under  i n - f l i g h t   a e r o -  

dynamic  h e a t i n g .  

7.  A  s u b - p r o j e c t i l e   according  to  c la im 6   c h a r a c t e r i s e d   in  that   the  weak 

region  (22)  is  g e n e r a l l y   annular   and  coax ia l   with  the  c e n t r a l   rod  ( 1 0 ) .  

8.  A  s u b - p r o j e c t i l e   according  to  any  p reced ing   claim  c h a r a c t e r i s e d   i n  

tha t   the  diameter   of  the  rod  (10)  is  reduced  towards  the  nose  member  ( 1 5 ) .  

9.  A  s u b - p r o j e c t i l e   according  to  any  p reced ing   claim  c h a r a c t e r i s e d   i n  

tha t   the  s u b - p r o j e c t i l e   inc ludes   means  for  i n h i b i t i n g   thermal  c o n d u c t i o n  

between  the  nose  and  body  p o r t i o n s   (15,  13  or  1 4 ) .  

10.  A  s u b - p r o j e c t i l e   according  to  claim  9  and  c h a r a c t e r i s e d   in  that   t h e  

s u b - p r o j e c t i l e   i nc ludes   a  washer-shaped  plug  of  low  thermal   c o n d u c t i v i t y  

m a t e r i a l   a r ranged  to  i n h i b i t   thermal  conduct ion   between  the  nose  and  body 

p o r t i o n s   (15,  l3  or  1 4 ) .  



11.  A  s u b - p r o j e c t i l e   a c c o r d i n g  t o   any  p reced ing   claim  c h a r a c t e r i s e d   i n  

tha t   a  body  p o r t i o n   (14)  has  e x t e r n a l   f o rma t ions   (20)  for  e n g a g i n g  

complementary  fo rma t ions   of  a  s a b o t .  

12.  A  s u b - p r o j e c t i l e   according   to  any  p reced ing   claim  c h a r a c t e r i s e d   i n  

that   the  t a i l   member  (11)  has  e x t e r n a l   f o rma t ions   for  engaging  comple -  

mentary  f o rma t ions   of  a  s a b o t .  



1.  A  s u b - p r o j e c t i l e   for  a  d i s c a r d i n g   sabot  p r a c t i c e   shot  c o m p r i s i n g  

a  l o n g i t u d i n a l l y   d i sposed   c e n t r a l   rod  (10)  f ixed  at  i t s   rear   end  t o  

a  t a i l   member  (11),   a  body  member  (13  or  14)  s l i d a b l y   assembled  on 
the  rod  and  r e t a i n e d   in  p o s i t i o n   by  a  nose  member  (15)  l oca ted   at  t h e  

forward  end  of  the  rod,  c h a r a c t e r i s e d   in  tha t   a  t he rmal ly   d e g r a d a b l e  

r e t a i n i n g   means  (22)  r e t a i n s   the  nose  member  on  the  r o d  a n d  a   s p r i n g  

(17)  housed  wi thin   the  s u b - p r o j e c t i l e   is  d i sposed   to  urge  s e p a r a t i o n  

of  the  nose  member  from  the  rod  whereby  a f t e r   a  p r e = d e t e r m i n e d  

f l i g h t   time  the  r e t a i n i n g   means  f a i l s   by  aerodynamic  hea t ing   and  t h e  

sp r ing   urges  the  nose  member  fowards  and  away  from  the  rod  t o  

i n i t i a t e   break-up  of  the  s u b - p r o j e c t i l e .  

2.  A  s u b - p r o j e c t i l e   accord ing   to  Claim  1  c h a r a c t e r i s e d   in  tha t   t h e  

body  member  comprises  two  or  more  annula r   c y l i n d r i c a l   po r t i ons   ( 13  

and  14)  r e t a i n e d   in  l o n g i t u d i n a l   c o n t i g u i t y   by  the  nose  member. 

3.  A  s u b - p r o j e c t i l e   accord ing   to  e i t h e r   p reced ing   c l a i m - c h a r a c t e r i s e d  

in  tha t   the  r e t a i n i n g   means  comprises  a  j o in t   s ecur ing   the  nose  

member  (15)  to  the  rod  (10),  said  j o in t   being  made  of  a  t h e r m a l l y  

s o f t e n a b l e   m a t e r i a l .  

4.  A  s u b - p r o j e c t i l e   accord ing   to  Claim  3  c h a r a c t e r i s e d   in  tha t   t h e  

j o i n t   m a t e r i a l   is  so lde r ,   woods  metal  or  a  t h e r m o p l a s t i c   a d h e s i v e .  

5.  A  s u b - p r o j e c t i l e   accord ing   to  any  p reced ing   claim  c h a r a c t e r i s e d  

by  i n c l u d i n g   a  region  of  s t r u c t u r a l   weakness,  s t r e s s e d   by  the  s p r i n g  

(17)  and  loca ted   ad j acen t   and  to  the  rear   of  the  nose  member  (15)  

and  which  is  designed  for  s t r u c t u r a l   f a i l u r e   a f t e r   aerodynamic  

h e a t i n g   during  the  given  time  o f . f l i g h t .  

6.  A  s u b - p r o j e c t i l e   accord ing   to  Claim  5  c h a r a c t e r i s e d   in  t h a t  

the  region  of  s t r u c t u r a l   weakness  (22)  is  g e n e r a l l y   annular   and 

coax ia l   with  the  l o n g i t u d i n a l   axis  of  the  s u b - p r o j e c t i l e .  

7.  A  s u b - p r o j e c t i l e   accord ing   to  any  p reced ing   claim  c h a r a c t e r i s e d  

in  tha t   the  d iameter   of  the  rod  (10)  is  reduced  towards  i t s   fo rward  

e n d .  

8.  A  s u b - p r o j e c t i l e   accord ing   to  any  p reced ing   claim  c h a r a c t e r i s e d  

by  i n c l u d i n g   means  for  i n h i b i t i n g   thermal  conduct ion  be tween. the   nope 

and  body  members. 

9.  A  s u b - p r o j e c t i l e   accord ing   to  Claim  8  c h a r a c t e r i s e d   in  that   t h e  

means  for  i n h i b i t i n g   thermal  conduct ion  inc ludes   a  washer-shaped  p l u g  

(16)  of  r e l a t i v e l y   low  thermal  c o n d u c t i v i t y   m a t e r i a l   disposed  between 

the  nose  and  body  members. 



10.  A  s u b - p r o j e c t i l e   accord ing   to  any  p reced ing   claim  c h a r a c t e r i s e d   i n  

t ha t   a  body  p o r t i o n   (14)  has  e x t e r n a l   fo rmat ions   (20)  for  e n g a g i n g  

complementary  f o rma t ions   of  a  s a b o t .  

11.  A  s u b - p r o j e c t i l e   accord ing   to  any  p reced ing   claim  c h a r a c t e r i s e d   i n  

tha t   the  t a i l   member  (11)  has  e x t e r n a l   fo rma t ions   for  engaging  comple-  

mentary  f o rma t ions   of  a  s a b o t .  
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