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@  Training  apparatus. 

@  A  simulated  infra-red  (ie  thermal)  target  comprises  a  dum- 
my  target,  such  as  a  cloth-covered  wooden  frame  in  the  shape 
of  a  tank,  having  patches  of  retroref  lective  material  stuck  to  the 
regions  which  would  be  hot  if  the  target  were  real.  The  target 
is  then  irradiated  with  a  low  power  infra-red  laser  source,  typi- 
cally  a  carbon  dioxide  laser,  positioned  behind  and  above  the 
weapon  system  whose  thermal  imaging  sight  is  being  aimed  at 
the  target,  so  that  the  thermal  imaging  sight  «sees»  the  target 
by  virtue  of  the  infra-red  radiation  retroreflected  from  the 

^   patches. 
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TRAINING  APPARATUS  ( 4 6 . 7 8 8 / 6 0 8 9 P )  

This  i n v e n t i o n   r e l a t e s   to  t r a i n i n g   a p p a r a t u s ,   and  is  more 

p a r t i c u l a r l y   but  not  e x c l u s i v e l y   concerned  wi th   t r a i n i n g   a p p a r a t u s  

5  for  t r a i n i n g   tank  and/or   gun  crews  in  the  use  of  thermal   imag ing  

o b s e r v a t i o n   systems  and/or   thermal   imaging  a iming  systems  a s s o c i a t e d  

with  weapons .  

C u r r e n t l y ,   one  form  of  t r a i n i n g   a p p a r a t u s   for  t r a i n i n g   tank  a n d / o r  

10  gun  crews  in  the  use  of  weapons  having  thermal   imaging  a i m i n g  

systems  compr ises   a  dummy  t a r g e t ,   t y p i c a l l y   a  f u l l   s i ze   s i l h o u e t t e  

of  a  tank,   which  is  p o s i t i o n e d   at  a  normal  o p e r a t i o n a l   range  w i t h  

r e spec t   to  the  weapon  and  s i g h t .   This  t a r g e t   is  p rov ided   with  l o c a l  

h e a t i n g   dev ices   a d j a c e n t   the  p a r t s   t h e r e o f   which  would  be  l i k e l y   t o  

15  be  hot  if  the  t a r g e t   were  r ea l ,   eg  in  the  case  of  a  tank,   t h e  

b r e e c h - e n d   of  the  b a r r e l   of  the  main  gun  and  the  engine   c o m p a r t m e n t ,  

so  tha t   when  the  h e a t i n g   dev ices   are  e n e r g i s e d ,   these   p a r t s   w i l l  

show  up  in  the  thermal   imaging  s i g h t .  

20  However,  such  an  arrangement   s u f f e r s   from  s e v e r a l   d r a w b a c k s .  

F i r s t l y ,   it  is  r e l a t i v e l y   complex  and  e x p e n s i v e ,   e s p e c i a l l y   b e a r i n g  

in  mind  tha t   the  t a r g e t   is  f i r e d   at ,   and  t h e r e f o r e   has  to  b e  

expendab le .   Secondly ,   it  r e q u i r e s   the  p r e sence   of  a  power  source  a t  

the  t a r g e t   or  power  cab les   ex tend ing   from  the  weapon  to  the  t a r g e t ,  

25  which  is  again  expens ive ;   indeed,   in  the  l a t t e r   case,   it  i s  

i n c o n v e n i e n t   as  we l l ,   and  the  cab les   t hemse lves   are  v u l n e r a b l e   t o  

damage  from  s h e l l - f i r e .  

It  is  t h e r e f o r e   an  ob jec t   of  the  p r e sen t   i n v e n t i o n   to  p r o v i d e  

30  t r a i n i n g   a p p a r a t u s   in  which  the  a f o r e m e n t i o n e d   drawbacks  a r e  

a l l e v i a t e d .  

According  to  one  aspect   of  the  p resen t   i n v e n t i o n ,   t h e r e   is  p r o v i d e d  

t r a i n i n g   a p p a r a t u s   for  t r a i n i n g   weapon  crews  in  the  use  of  t h e r m a l  

35  imaging  o b s e r v a t i o n   systems  and  weapons  having  thermal   imaging  

aiming  systems  a g a i n s t   real   t a r g e t s   having  p r e d e t e r m i n e d   regions   o f  

l i k e l y   e l e v a t e d   t e m p e r a t u r e ,   the  a p p a r a t u s   c o m p r i s i n g :  



0 2 5 0 1 7 8  

a  dummy  t a r g e t   r e p r e s e n t a t i v e   of  a  real   t a r g e t ,   s a id   dummy 

t a r g e t   being  p rov ided   with  at  l e a s t   one  i n f r a - r e d   r e f l e c t o r   means  i n  

a  r eg ion   t h e r e o f   r e p r e s e n t a t i v e   of  a  region  of  l i k e l y   e l e v a t e d  

t e m p e r a t u r e   of  the  real   t a r g e t ,   and  being  p o s i t i o n e d ,   in  use,  at  a  

normal  o p e r a t i n g   range  of  the  thermal   imaging  system;  and  

5 

source   means  for  producing  a  beam  of  i n f r a - r e d   l igh t   f o r  

i l l u m i n a t i n g   the  dummy  t a r g e t ,   the  source   means  being  p o s i t i o n e d ,   i n  

use,   a d j a c e n t   the  thermal   imaging  s y s t e m .  

10  Accord ing   to  ano ther   aspect   of  the  i n v e n t i o n ,   t he re   is  p r o v i d e d  

a p p a r a t u s   for  s i m u l a t i n g   a  real   thermal   t a r g e t ,   the  a p p a r a t u s  

c o m p r i s i n g   a  dummy  t a r g e t ,   at  l e a s t   one  i n f r a - r e d   r e f l e c t o r   means 

s e c u r e d   to  the  dummy  t a r g e t ,   and  source   means,  remote  from  the  dummy 

t a r g e t ,   for  p roduc ing   a  beam  of  i n f r a - r e d   r a d i a t i o n   which  i s  

15  d i r e c t e d   at  and  i l l u m i n a t e s   the  dummy  t a r g e t .  

In  t h i s   s p e c i f i c a t i o n ,   the  term  " rea l   t a r g e t "   means  any  t a r g e t   a t  

which  a  weapon  would  be  f i r e d   in  a  rea l   combat  s i t u a t i o n ,   w h e r e a s  

the  term  "dummy  t a r g e t "   means  a  t a r g e t   which  is  used  for  t r a i n i n g  

20  p u r p o s e s   and  which  merely  r e p r e s e n t s   such  a  real   t a r g e t ,   however  

i n a c c u r a t e l y   or  i n c o m p l e t e l y .  

C o n v e n i e n t l y ,   the  dummy  t a r g e t   compr ises   a  frame  covered  with  c l o t h  

or  o t h e r   s u i t a b l e   m a t e r i a l   and  shaped  to  r e p r e s e n t   a  s i l h o u e t t e   o f  

25  the  rea l   t a r g e t ,   and  the  r e f l e c t o r   means  p r e f e r a b l y   comprises   one  o r  

more  p a t c h e s   made  from  or  coated   with  an  i n f r a - r e d   r e f l e c t i n g  

m a t e r i a l   and  s tuck   or  o t h e r w i s e   secured   to  the  dummy  t a r g e t .  

In  a  p r e f e r r e d   embodiment  of  the  i n v e n t i o n ,   the  r e f l e c t o r   means  i s  

30  r e t r o r e f l e c t i v e ,   tha t   is ,   it  r e f l e c t s   i n c i d e n t   l igh t   most ly  s t r a i g h t  

back  a long  the  l ine   of  i n c i d e n c e .  

P r e f e r a b l y   the  source  means  compr ises   an  i n f r a - r e d   l a s e r ,  

a d v a n t a g e o u s l y   a  low-power  carbon  d iox ide   l a s e r  
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The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d ,   by  way  of  example  only,   w i t h  

r e f e r e n c e   to  the  accompanying  d rawings ,   of  w h i c h :  

Figure   1  is  a  schemat ic   r e p e s e n t a t i o n   of  t r a i n i n g   a p p a r a t u s  

in  accordance   with  the  p r e sen t   i n v e n t i o n ;   and  

Figure   2  is  an  e n l a r g e d   view  of  part   of  the  a p p a r a t u s   o f  

Figure   1. 

Figure  1  shows  two  tanks  10  whose  crews  are  to  be  t r a i n e d  

in  the  use  of  thermal   imaging  aiming  systems  (not  shown)  a s s o c i a t e d  

with  the  main  guns  12  of  the  t anks .   The  tanks   10  are  p o s i t i o n e d   a t  

a  f i r i n g   point   14  on  a  f i r i n g   range  16,  and  are  f i r i n g   at  a  dummy 

t a r g e t   18  in  the  form  of  a  s i l h o u e t t e   of  a  tank.   The  t a r g e t   18  i s  

p o s i t i o n e d   w i th in   the  o p e r a t i o n a l   range  of  the  guns  12  and  t h e i r  

s i g h t s ,   t y p i c a l l y   at  say  1000  metres   or  2000  metres   from  the  f i r i n g  

point   14.  

The  dummy  t a r g e t   18  is  shown  on  an  e n l a r g e d   sca le   in  Figure  2,  a n d  

compr ises   a  wooden  or  aluminium  frame  20  covered  with  c l o t h   or  o t h e r  

s u i t a b l e   m a t e r i a l   22.  Secured  to  the  p o r t i o n s   of  the  t a r g e t   18 

a p p r o x i m a t e l y   c o r r e s p o n d i n g   to  the  r e s p e c t i v e   p o s i t i o n s   of  t h e  

b r e e c h - e n d   of  the  b a r r e l   of  the  gun  and  the  engine  compartment  o f  

the  tank  r e p r e s e n t e d   by  the  t a r g e t   are  r e s p e c t i v e   i n f r a - r e d  

r e t r o r e f l e c t i v e   pa tches   24.  These  pa t ches   24  may  each  comprise ,   f o r  

example,  a  po lymer ic   f i lm  moulded,  p r e s sed   or  r o l l e d   to  form  in  i t s  

s u r f a c e   a  m u l t i p l i c i t y   of  small  d e p r e s s i o n s   cover ing   the  e n t i r e  

s u r f a c e .   Each  d e p r e s s i o n   has  th ree   mutua l ly   p e r p e n d i c u l a r  

i n t e r s e c t i n g   wa l l s ,   such  tha t   it  e f f e c t i v e l y   c o n s t i t u t e s   a  

ret  r o r e f   l e c to r   of  the  c o r n e r - c u b e   type.   The  s u r f a c e   of  the  f i l m ,  

and  thus  the  s u r f a c e s   of  the  wal l s   of  each  small   d e p r e s s i o n ,   is  t h e n  

coa ted   with  indium  oxide  or  t i n - o x i d e ,   to  enhance  i t s   i n f r a - r e d  

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

S i t u a t e d   at  the  f i r i n g   point   14,  a d j a c e n t   the  tanks  10,  is  a n  

i n f r a - r e d   l a se r   p r o j e c t o r   26  mounted  on  a  t r i p o d   28.  The  p r o j e c t o r  
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26,  which  comprises   a  r e l a t i v e l y   low-power  (and  t h e r e f o r e   e y e - s a f e )  

carbon   d iox ide   l a s e r ,   p roduces   a  beam  of  i n f r a - r e d   r a d i a t i o n   w h i c h  

is  d i r e c t e d   towards  and  i l l u m i n a t e s   the  t a r g e t   18  th roughout   t h e  

d u r a t i o n   of  each  t r a i n i n g   s e s s i o n .   The  beam  is  r e f l e c t e d   back  a l o n g  
i t s   l ine   of  i nc idence   towards  the  tanks  10,  thus  enab l ing   the  t a r g e t  

5  to  be  seen,   and  t h e r e f o r e   aimed  and  f i r e d   at ,   us ing   t h e  

a f o r e m e n t i o n e d   thermal   imaging  aiming  system  a s s o c i a t e d   with  e a c h  

gun  12 .  

It  w i l l   be  a p p r e c i a t e d   t h a t ,   by  v i r t u e   of  i t s   c o n s t r u c t i o n ,   t h e  

10  t a r g e t   18  is  r e l a t i v e l y   i n e x p e n s i v e ,   which  is  a  c o n s i d e r a b l e  

advan t age   in  view  of  i t s   expendab le   n a t u r e .   Also,  it  is  l i gh t   i n  

w e i g h t ,   and  t h e r e f o r e   r e l a t i v e l y   easy  to  t r a n s p o r t ,   and  r e l a t i v e l y  

quick   and  easy  to  set   up.  F u r t h e r ,   the  l a se r   p r o j e c t o r   26  i s  

l o c a t e d   at  and  c o n t r o l l a b l e   from  the  f i r i n g   point   14,  which  i s  

15  e x t r e m e l y   c o n v e n i e n t .  

Many  m o d i f i c a t i o n s   can  be  made  to  the  d e s c r i b e d   embodiment  of  t h e  

i n v e n t i o n .   For  example,  the  r e t r o r e f l e c t i v e   pa tches   24  can  be  made 

from  aluminium  fo i l   s tuck   to  a  s u b s t r a t e   of  po ly thene   or  o t h e r  

20  i n f r a - r e d   t r a n s p a r e n t   m a t e r i a l ,   or  sandwiched  between  two  s u c h  

s u b s t r a t e s ,   and  then  moulded,  p r e s sed   or  r o l l ed   to  fo rm 

ret   r o r e f   l e c t o r s   in  i t s   s u r f a c e ,   as  d e s c r i b e d   above  in  r e l a t i o n   t o  

the  po lymer ic   f i lm  pa tches   24.  Also,   the  i n t e n s i t y   of  the  r a d i a t i o n  

r e f l e c t e d   from  d i f f e r e n t   p a r t s   of  the  t a r g e t   18  can  be  va r i ed   b y  

25  e x t e n d i n g   the  coverage  of  the  pa tches   24  and  then  app ly ing   a n  

a b s o r b i n g   c o a t i n g   of  pa in t   or  some  o ther   p a r t i a l l y   t r a n s m i t t i n g  

c o v e r i n g   over  s e l e c t e d   p a r t s   of  the  p a t c h e s ,   so  as  to  s i m u l a t e  

a c c u r a t e l y   the  d i f f e r e n t   l e v e l s   of  i n f r a - r e d   emiss ion   t y p i c a l l y  

produced   by  real   t a r g e t s .   In  the  l i m i t ,   the  pa tches   24  can  b e  

30  s imply   r e f l e c t i v e   r a the r   than  r e t r o r e f l e c t i v e ,   but  tha t   r e q u i r e s   t h e  

use  of  a  more  powerful  l a se r   in  the  p r o j e c t o r   26  and/or  reduces  t h e  

range  over  which  the  a p p a r a t u s   can  be  u s e d .  

In  ano the r   p o s s i b l e   m o d i f i c a t i o n ,   the  l ase r   p r o j e c t o r   26  is  more 

35  c l o s e l y   a s s o c i a t e d   with  the  weapon  with  which  it  is  being  used  as  a  
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t r a i n i n g   aid,   for  example  by  mounting  it  on  or  in  the  t u r r e t   of  t h e  

tank  10,  in  c lose   p r o x i m i t y   with  the  thermal  imaging  aiming  s y s t e m .  

Indeed  the  p r o j e c t o r   26  can  even  form  part   of  a  more  c o m p r e h e n s i v e  

t r a i n i n g   system,  such  as  tha t   manufac tured   by  the  Appl ican t   u n d e r  

the  t rade   mark  SIMFIRE,  mounted  on  each  tank  10.  F i n a l l y ,   t h e  

t r a i n i n g   appa ra tu s   of  the  i n v e n t i o n   can  be  used  with  weapons  o t h e r  

than  tank  guns,  for  example  with  a r t i l l e r y   and  i n f r a - r e d   homing 

m i s s i l e s .  
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5  1.  T r a i n i n g   a p p a r a t u s   for  for  t r a i n i n g   weapon  crews  in  the  u s e  

of  thermal   imaging  o b s e r v a t i o n   systems  and  weapons  having  t h e r m a l  

imaging  aiming  systems  a g a i n s t   real   t a r g e t s   having  p r e d e t e r m i n e d  

r eg ions   of  l i k e l y   e l e v a t e d   t e m p e r a t u r e ,   the  a p p a r a t u s   c o m p r i s i n g :  

a  dummy  t a r g e t   r e p r e s e n t a t i v e   of  the  real   t a r g e t ,   s a i d  

10  dummy  t a r g e t   being  p rov ided   with  at  l e a s t   one  i n f r a - r e d   r e f l e c t o r  

means  in  a  region  t h e r e o f   r e p r e s e n t a t i v e   of  a  region  of  l i k e l y  

e l e v a t e d   t e m p e r a t u r e   of  the  real   t a r g e t ,   and  being  p o s i t i o n e d ,   i n  

use,  at  a  normal  o p e r a t i n g   range  of  the  thermal   imaging  system;  and  

source   means  for  p roduc ing   a  beam  of  i n f r a - r e d   l igh t   f o r  

15  i l l u m i n a t i n g   the  dummy  t a r g e t ,   the  source  means  being  p o s i t i o n e d ,   i n  

use,  a d j a c e n t   the  thermal   imaging  s y s t e m .  

2.  Appara tus   for  s i m u l a t i n g   a  real   thermal   t a r g e t ,   t h e  

20  a p p a r a t u s   compr i s ing   a  dummy  t a r g e t ,   at  l e a s t   one  i n f r a - r e d  

r e f l e c t o r   means  secured   to  the  dummy  t a r g e t ,   and  source  means ,  

remote  from  the  dummy  t a r g e t ,   for  p roduc ing   a  beam  of  i n f r a - r e d  

r a d i a t i o n   which  is  d i r e c t e d   at  and  i l l u m i n a t e s   the  dummy  t a r g e t .  

25 

3.  Appara tus   as  c la imed  in  claim  1  or  c la im  2,  wherein  t h e  

dummy  t a r g e t   comprises   a  frame  covered  with  c l o t h   or  o ther   s u i t a b l e  

m a t e r i a l   and  shaped  to  r e p r e s e n t   a  s i l h o u e t t e   of  the  r ea l   t a r g e t .  

30 

4.  Appara tus   as  c la imed  in  any  p r e c e d i n g   c la im,   wherein  t h e  

r e f l e c t o r   means  compr ises   one  or  more  pa tches   made  from  or  c o a t e d  

with  an  i n f r a - r e d   r e f l e c t i n g   m a t e r i a l   and  s tuck  or  o t h e r w i s e   s e c u r e d  

to  the  dummy  t a r g e t .  

35 
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5.  Apparatus   as  c la imed  in  any  p reced ing   c la im,   wherein  t h e  

5  r e f l e c t o r   means  is  r e t r o r e f l e c t i v e .  

6.  Apparatus   as  c la imed  in  claim  5,  wherein  the  r e f l e c t o r   means 

comprises   a  sheet   of  i n f r a - r e d   r e f l e c t i n g   m a t e r i a l   having  a  

10  m u l t i p l i c i t y   of  r e c e s s e s ,   each  shaped  to  serve  as  a  ret  ro re f   l e c t o r  

of  the  c o r n e r - c u b e   type,   provided  in  the  s u r f a c e   t h e r e o f .  

7.  Apparatus   as  c la imed  in  any  p reced ing   c laim,   where in   the  s o u r c e  

15  means  comprises   an  i n f r a - r e d   l a s e r .  

8.  Appara tus   as  c la imed  in  claim  7,  wherein   said  l a se r   is  a  c a r b o n  

d iox ide   l a s e r .  
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