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following  projectiles  are  adjusted  depending  on 
the  information  from  the  target  area  picture. 

This  solution  is  rather  slow  since  any  following 
combat  projectile  can  only  be  fired  after  the  pilot 

5  projectile  having  reached  the  target  area. 
The  object  of  the  invention  is  to  propose  a 

simple  cheap,  and  effective  solution  to  the  said 
problem,  which  is  achieved  thereby  that  said 
illumination  means  are  initiated  upon  detection  of  - 

10  a  target  and,  after  initiation,  bring  about  concen- 
trated  illumination  of  the  target  location  for  caus- 
ing  a  trajectory  correction  of  said  other  projectile 
by  means  of  the  concentrated  illumination  of  the 
target  location  from  the  said  first  projectile. 

15  Preferably  the  illumination  means  are  not  initi- 
ated  until  the  last  phase  of  the  trajectory  of  the 
projectile  against  the  target  for  producing  target 
indication  for  following  projectiles  in  the  burst,  in 
first  hand  the  closest  following  projectile.  Hereby 

20  all  projectiles  fired  in  a  burst  can  be  indentical  and 
provided  with  illumination  means,  switching  to 
illumination  function  being  effected  in  each  pro- 
jectile  during  the  last  part  of  the  trajectory 
towards  the  target. 

25  When  using  the  method  according  to  the  inven- 
tion  thus  a  target  area  is  illuminated,  at  least 
during  the  last  part  of  the  trajectory  of  the 
illuminating  projectile,  but  this  only  under  the 
condition  that  the  detector  in  the  projectile  has 

30  detected  the  presence  of  a  target  in  its  scanning 
area.  The  target  detector  also  determines  the 
position  of  the  target  and  brings  the  illumination 
means  to  produce  a  concentrated  illumination  of 
just  that  area,  where  the  target  is  situated.  Hereby 

35  the  effectivity  of  the  illumination  will  be 
increased.  In  the  receiving  projectile  detection  of 
an  illuminated  spot  is  used  as  an  indication  forthe 
presence  of  a  target  and  correction  of  the  projec- 
tile  trajectory  in  this  projectile  can  be  effected 

40  such  that  the  projectile  is  guided  in  direction  to 
the  illuminated  spot.  The  target  tracking  device  in 
the  receiving  projectile  thus  does  not  need  to 
discover  the  target  itself  during  this  correction 
phase  but  utilizes  the  detector  in  the  foregoing 

45  projectile  for  its  correction.  When  the  illuminating 
projectile  has  hit  the  ground  or  disappeared  at  the 
side  of  the  target  the  receiving  projectile  will 
continue  in  its  corrected  trajectory  and  tries  in  this 
phase  to  discover  the  target  by  its  own  without 

so  aid  of  illumination.  When  the  target  in  a  later  part 
of  the  phase  is  discovered  by  means  of  the  own 
radiation  of  the  target  final  guidance  towards  the 
target  and  possible  hit  of  the  target  is  effected. 

As  mentioned  all  projectiles  can  suitably  be 
55  provided  with  illumination  source,  switching  to 

illumination  function,  for  example  for  giving 
target  information  to  a  following  projectile,  being 
effected  during  the  last  part  of  each  projectile 
trajectory.  Hereby,  in  a  burst  of  projectiles,  each 

60  projectile  will  have  a  more  correct  trajectory 
against  the  target  as  compared  with  the  closest 
foregoing  projectile  and  a  reliable  hit  will  be 
obtained  after  a  given,  relatively  small  number  of 
projectiles  as  counted  from  the  first  projectile  in 

65  the  burst. 

Description 

The  invention  relates  to  a  method  for  combat- 
ting  of  targets  by  firing  explosive  projectiles 
provided  with  target  tracking  devices  to  the  target 
for,  after  detection  of  a  target,  causing  automatic 
guidance  of  the  projectile  to  the  target,  said  target 
tracking  device  operating  by  reception  and  detec- 
tion  of  electromagnetic  radiation  for  deriving  an 
error  signal  indicating  a  deviation  between  the 
trajectory  of  the  projectile  and  a  trajectory  pass- 
ing  through  the  target,  which  error  signal  is  used 
to  influence  guiding  means  on  the  projectile  for 
bringing  the  deviation  to  approach  zero,  whereby, 
in  a  burst  of  projectiles,  at  least  one  projectile 
carries  illumination  means  for  illumination  of  the 
target  area  with  a  radiation  for  which  the  target 
tracking  device  in  another  projectile  is  sensitive. 
Such  a  method  in  known  from  US—  A—  -2987269. 

In  order  to  improve  the  accuracy  of  the  fire  in 
case  of  firing  projectiles  comprising  such  tracking 
devices  it  has  previously  been  proposed  to  illumi- 
nate  the  target  environment  with  electromagnetic 
radiation,  for  which  the  tracking  device  is  sensi- 
tive.  Hereby  the  radiation  from  the  target  is 
intensified  so  that  the  target  can  be  discovered 
earlier  and  a  more  accurate  guidance  can  be 
achieved.  A  problem  is,  however,  to  achieve 
sufficiently  effective  illumination  to  reasonable 
costs  and  reliability.  If  the  illuminator  is  placed  at 
a  large  distance  from  the  target  in  order  to  be 
protected  a  vary  high  power  in  the  illumination 
source  is  required.  If  the  illuminator  is  placed  in  a 
unit  which  is  situated  closer  to  the  target,  for 
example  in  an  airplane  circulating  across  the 
target,  it  will  be  exposed  to  the  risk  of  hostile  fire. 

In  order  to  solve  these  problems  it  has  pre- 
viously  been  proposed,  in  a  burst  of  projectiles,  to 
fire  a  special  projectile  having  an  illumination 
source  for  illuminating  the  target  environment. 
This  projectile  then  only  has  for  its  purpose  to 
illuminate  a  zone,  where  a  target  may  be  present, 
as  an  aid  for  other  projectiles  so  that  the  target 
tracking  devices  in  these  projectiles  can  more 
easily  discover  the  target.  In  the  contrary  such  an 
illumination  projectile  does  not  deliver  any  target 
information,  because  it  illuminates  a  given  zone 
independently  of  the  fact  if  there  is  any  target  or 
not  within  the  illuminated  zone.  Thus  the  illumi- 
nation  is  not  selective  for  target  addressing. 

This  solution  gives  a  limited  effect,  in  particular 
as  regards  the  accuracy  in  the  target 
measurement,  which  is  often  critical  in  case  of 
guiding  the  projectiles  in  their  final  phase.  The 
problem  is  in  particular  difficult  if  the  target  is 
present  in  a  difficult  background.  In  such  a  case  a 
better  target  measurement  than  that  achievable 
with  the  known  solutions  is  often  required. 

It  has  further  been  proposed  (US—  A—  4004487) 
to  fire  a  pilot  projectile  provided  with  a  camera 
instead  of  or  in  addition  to  the  explosive  charge  of 
the  projectile  to  deliver  a  picture  of  the  target  area 
to  the  launching  base.  The  camera  can  be  of  the 
infrared  type.  At  the  launching  base  the  picture  is 
displayed  and  the  launching  parameters  of 
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used  and  the  second  condition  involving  a  recep- 
tion  which  is  adapted  to  the  radiation  in  the 
scanning  operation  mode. 

If  desired  a  modulator  can  be  present  for 
5  modulating  the  illumination,  the  receiver  channel 

for  reception  and  detection  of  radiation  transmit- 
ted  from  another  projectile  then  comprising  a 
demodulation  operation. 

The  invention  is  illustrated  in  the  accompany- 
10  ing  drawings,  in  which  figures  1a,  1b  and  1c  show 

a  simplified  block  diagram  for  a  projectile  pro- 
vided  with  a  radiometric  target  tracking  device 
operating  according  to  the  invention  in  different 
stages  of  the  trajectory, 

15  Figure  2  shows  a  detailed  block  diagram  for  a 
projectile  provided  with  a  radar  target  tracking 
device  of  monopulse  type,  which  is  modified  in 
accordance  with  the  invention. 

Figure  3  shows  a  flow  diagram  for  illustrating 
20  the  time  sequence  of  events  in  the  arrangement 

according  to  Figure  2  and 
Figure  4  shows  a  detailed  block  diagram  for  a 

TV-target  tracking  device  modified  in  accordance 
with  the  invention. 

25  The  broad  principle  according  to  the  invention 
is  illustrated  in  Figure  1  by  showing  a  projectile 
with  a  target  tracking  device  operating  in  accord- 
ance  with  the  invention  in  three  different  posi- 
tions  of  the  trajectory.  The  aim  with  the  figures  is 

30  not  to  show  a  detailed  construction  of  a  target 
tracking  device  and  this  target  tracking  device  is 
therefore  shown  very  schematically  with  details 
only  in  an  extent  to  enable  an  understanding  of 
the  principles  according  to  the  invention. 

35  The  figure  1a  then  shows  the  condition  in  the 
target  tracking  device  when  the  projectile  is  situ- 
ated  at  a  large  distance  from  a  target,  for  example 
2  to  3  km,  when  this  target  has  been  detected  by  a 
foregoing  projectile  and  is  illuminated  from  this 

40  projectile,  while  the  Figure  16  shows  the  condi- 
tion  in  the  target  tracking  device,  when  the  illumi- 
nation  of  the  target  has  disappeared  and  the 
target  tracking  device  thus  has  to  operate  by  its 
own  without  auxiliary  illumination  and  Figure  1c 

45  shows  the  condition  in  the  target  tracking  device 
when  the  projectile  is  situated  close  to  the  target 
and  illuminates  the  same  for  guiding  a  following 
projectile. 

All  projectiles  are  assumed  to  be  mutually 
50  identical  and  provided  both  with  target  tracking 

device  and  illumination  source  and  means  for 
initiating  the  illumination  source  at  the  end  of  the 
trajectory.  The  projectiles  are  fired  with  so  short 
intervals  that,  when  a  projectile  is  in  its  trajectory 

55  towards  the  target  and  illuminates  the  same,  the 
closest  following  projectile  is  situated  at  a  suit- 
able  distance  for  discovering  the  illuminated  spot, 
for  example  ca.  2  to  3  kilometers  from  the  target. 

The  projectile  P  shown  in  Figure  1  has  in  its 
60  nose  an  antenna  A  in  the  shape  of  a  so-called 

Luneberg  lens  which  in  the  given  example  has 
four  feeders  M1,  M2,  M3  and  M4  corresponding 
to  different  sensitivity  or  transmission  lobes 
designated  with  1,  2,  3  and  4,  respectively.  The 

65  feeders  are  each  connected  to  a  respective  input 

The  invention  also  relates  to  a  projectile  or 
missile  for  carrying  out  the  method  according  to 
the  invention  adapted  to  cooperate  with  another 
projectile  and  having  a  target  tracking  device,  a 
receiver  and  a  detector  arrangement  for  reception 
and  detection  of  electromagnetic  radiation  from  a 
target  and  a  signal  processing  unit  for  deriving  a 
target  signal  from  the  detected  signal,  which 
target  signal  contains  information  about  the  posi- 
tion  of  the  target  relative  to  the  projectile  for 
generating  from  this  information  an  error  signal 
indicating  the  deviation  of  the  projectile  trajectory 
from  a  trajectory  through  the  target,  which  error 
signal  is  adapted  influence  guidance  means  on 
the  projectile  for  influencing  the  projectile  trajec- 
tory  in  such  manner  that  the  error  signal  is 
regulated  to  zero,  which  projectile  further  has 
illumination  means  for  illumination  of  the  target 
area  with  a  radiation  for  which  the  target  tracking 
device  in  another  porjectile  is  sensitive.  It  can  be 
characterized  thereby  that  said  illumination 
means  cooperates  with  means  for  directing  the 
illumination  toward  a  selected  location  and  with  a 
detector  device  adapted  to  detect  presence  of  a 
target  within  the  scanning  range  of  the  detector 
device  for,  after  detection  of  a  target  causing  the 
illumination  means  to  produce  concentrated 
illumination  of  a  location  containing  the  target, 
for  causing  a  trajectory  correction  in  said  other 
projectile  in  direction  towards  the  illuminated 
location. 

In  one  embodiment  the  projectile  according  to 
the  invention  has  both  target  tracking  device  and 
illumination  source,  the  detector  device  for  initia- 
tion  of  the  illumination  source  suitably  being  the 
same  detector  as  that  included  in  the  target 
tracking  device.  Then  as  directive  means  for 
directing  the  illumination  against  the  target  also 
the  same  antenna  or  lens  element  as  that 
included  in  the  target  tracking  device  can  be  used, 
the  directing  means  for  directing  the  illumination 
against  the  target  can  be  formed  by  means  for 
locking  the  activation  circuit  of  an  antenna  in  a 
given  position  for  selecting  that  antenna  lobe,  in 
which  the  target  is  situated,  or  means  for  adjust- 
ing  and  locking  a  scanning  mirror  in  a  given 
position. 

As  the  guidance  of  a  projectile  according  to  the 
invention  is  effected  in  two  substantially  different 
modes,  namely  semi-active  mode  or  illumination 
mode,  when  the  target  is  illuminated  by  another 
illumination  source  (another  projectile)  than  the 
own  projectile,  and  independent  target  finding 
mode  when  the  target  tracking  device  in  usual 
manner  operates  independently  by  detection  of 
the  own  radiation  of  the  target  or  radiation  trans- 
mitted  from  the  own  projectile  and  reflected  via 
the  target,  preferably  switching  means  are 
arranged  for  setting  the  target  tracking  device 
comprising  receiver  and  detector  arrangement 
and  signal  processing  unit  in  either  of  two  con- 
ditions,  one  for  the  semi-active  operation  mode 
and  one  for  the  independent  target  finding  oper- 
ation  mode,  the  first  condition  generally  involving 
a  reception  which  is  adapted  to  the  illumination 
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position  involves  a  reception  which  is  adapted  to 
the  known  radiation,  while  the  signal  processing 
in  SB2  in  conventional  manner,  in  the  given 
embodiment  via  the  multiplexed  lobe  scanning, 

5  aims  at  determination  of  the  position  of  the 
illuminated  spot  from  which  radiation  is  received 
relative  to  the  own  trajectory-  As  a  result  of  this 
position  determination  the  unit  CE  generates  an 
error  signal,  which  via  the  servo  SS  and  the 

10  motors  MO1  and  MO2  is  used  to  influence  the 
guiding  fins  F1  ,  F2  for  regulating  the  error  signals 
to  zero.  This  consequently  involves  a  correction  of 
the  trajectory  in  direction  towards  the  illuminated 
spot.  This  mode  continues  as  long  as  significant 

15  radiation  of  the  known  nature  is  received. 
When  the  foregoing  projectile,  which  was 

illuminating  the  target,  hits  the  ground  the  illumi- 
nation  disappears  and  this  is  sensed  in  the  follow- 
ing  projectile  as  an  interruption  of  the  target 

20  signal,  because  the  projectile  is  often  situated  at  a 
too  large  distance  from  the  target  for  being  able 
to  detect  the  own  radiation  of  the  target.  This 
causes  the  control  unit  SE  to  reset  the  switch  S2 
to  the  position  Ar1,  which  is  the  normal  listening 

25  position.  Memory  means,  either  in  the  central  unit 
Ce  or  in  the  guiding  servo  SS,  ensure  that  the 
correction,  which  was  made  during  the  foregoing 
operation  mode  by  setting  the  fins  F1,  F2,  will 
remain  and  the  projectile  now  continues  in  a 

30  corrected  trajectory  against  the  target. 
In  the  listening  mode  the  antenna  is  scanning, 

the  transmitter  T  inactivated  and  the  switch  S2  as 
mentioned  situated  in  the  passive  target  tracking 
or  listening  position  Ar1.  Normally  this  involves  a 

35  broad  band  radiometric  reception,  because  the 
own  radiation  from  the  target  to  be  found  is  not 
exactly  known  and  an  aim  is  to  receive  as  much 
energy  from  the  target  as  possible. 

In  the  situation  shown  in  Figure  16  it  has  been 
40  assumed  that  the  target  tracking  device  has  dis- 

covered  a  signal  from  the  target  M  in  lobe  2.  The 
switch  S2  remains  in  the  position  Ar1  and  the 
received  signal  is  led  via  FD1  to  SB1  for  signal 
processing.  The  aim  with  this  signal  processing  is 

45  as  previously  described  to  determine  the  position 
of  the  target  relative  to  the  own  trajectory  and 
therefrom  produce  an  error  signal,  which  is  led  to 
the  guiding  servo  and  driving  motors  for  adjust- 
ing  the  guiding  fins  in  such  direction  that  the  error 

so  signal  approaches  zero.  If  the  target  tracking 
device  is  able  to  regulate  the  error  signal  exactly 
to  zero  this  involves  hit  of  the  target. 

Immediately  before  the  projectile  has  reached 
the  target,  for  example  when  it  is  situated  50  to 

55  100  meters  from  the  target,  automatic  switching 
to  illumination  mode,  which  is  illustrated  in  figure 
1c,  takes  place.  In  this  mode  the  HF  multiplexer  S1 
is  locked  in  the  position  in  which  the  common 
contact  0  is  connected  to  the  feeder  corre- 

60  sponding  to  that  antenna  lobe,  within  which  the 
target  is  situated,  and  the  transmitter  T  is  acti- 
vated.  The  target  area  is  thus  illuminated  selec- 
tively  with  a  narrow,  concentrated  radiation  beam 
and  during  this  phase  trajectory  correction  is 

65  effected  in  the  following  projectile. 

of  a  HF  multiplexer,  for  example  a  so  called  PIN 
switch  S1,  the  common  output  O  of  which  via  1a 
circulator  C  and  a  transmitter/receiver  switch  SM 
leads  to  an  input  of  a  mixer  B.  In  the  mixer  the 
energy  from  the  antenna  is  combined  with  the 
energy  from  a  local  oscillator  LO  and  the  mixing 
product  is  lead  at  intermediate  frequency  via  a 
switch  S2  and  an  amplifier  and  detector  unit  MFD 
to  a  control  unit  SE,  which  preferably  comprises  a 
microprocessor.  The  control  unit  delivers  via  a 
controJ  servo  SS  control  signals  to  two  motors 
MO1  and  MO2  driving  each  a  guiding  fin  F1,  F2. 

The  amplifier  and  detector  unit  MFD  comprises 
in  known  manner  filter,  amplifier  and  detector 
means  for  separating  a  target  signal  from 
received  radiation.  The  target  tracking  device  can 
according  to  the  invention  operate  in  two  differ- 
ent  operation  modes,  in  which  different  require- 
ments  are  laid  upon  the  amplifier  and  detector 
unit  and  for  illustrating  this  the  unit  MFD  is  in  the 
drawing  divided  in  two  circuits  FD1  and  FD2 
which  can  alternatively  be  made  effective  by 
control  of  the  switch  S2.  The  signal  processing  in 
SE  can  also  be  somewhat  different  in  the  different 
operation  modes  and  for  illustrating  this  the 
signal  processing  is  according  to  the  drawing 
divided  in  two  units  SB1  and  SB2,  one  for  the 
signal  from  FD1  and  the  other  for  the  signal  from 
FD2.  The  signals  obtained  by  the  signal  pro- 
cessing  in  SB1  and  SB2,  respectively,  are  lead  to  a 
central  unit  CE  included  in  the  unit  SE,  which 
central  unit  CE  delivers  its  output  signal  to  the 
guiding  servo  for  influencing  the  guiding  fins. 

According  to  the  invention  each  projectile  is 
furthermore  provided  with  an  illumination  source 
in  the  shape  of  a  transmitter  T  having  its  output 
connected  to  an  input  of  the  circulator  C.  The 
transimitter  T  delivers  a  radiation,  in  the  present 
example  within  the  millimeter  range,  to  which  the 
circuit  FD2  in  the  amplifier  and  detector  unit  MFD 
in  the  receiving  projectile  is  adapted.  The  trans- 
mitter  T  is  started  by  a  command  signal  on  a 
command  line  L1,  which  command  signal  comes 
from  the  control  unit  SE  and  which  command 
signals  also  is  used  to  influence  the  transmitter/ 
receiver  switch  SM.  The  control  unit  SE  deter- 
mines  also  via  control  lines  L2,  L3  the  setting  of 
the  HF  multiplexer  S1  and  the  switch  S2,  i.e. 
which  one  of  the  antenna  lobes  or  which  one  of 
the  amplifier,  detector  and  signal  processing  unit 
that  is  active. 

The  function  is  as  follows,  reference  first  being 
made  to  Figure  1a. 

In  Figure  1a  the  projectile  is  situated  so  far  from 
a  target  that  the  own  target  tracking  device  in  its 
normal  passive  operation  mode  cannot  discover 
the  own  radiation  of  the  target,  but  it  has  been 
assumed  in  Figure  1a  that  the  closest  foregoing 
projectile  in  the  burst,  which  is  shown  at  PO,  has 
discovered  a  target  M  and  illuminates  the  target 
with  electromagnetic  energy  from  its  transmitter 
T.  The  target  tracking  device  in  the  regarded 
projectile  has  its  switch  S2  set  in  the  position  k2, 
so  that  the  amplifier  and  detector  circuit  FD2  and 
the  signal  processing  unit  SB2  are  active.  This 
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transmitter  for  causing  transmission  of  a  radar 
pulse  for  each  pulse  from  the  modulator  and 
delivers  on  the  other  hand  sync  pulses  to  a  so 
called  range  gate  circuit  RG.  To  this  range  gate 

5  circuit  RG  is  applied  the  output  signal  from  the 
threshold  unit  TU  in  the  sum  channel  of  the 
monopulse  radar  system,  in  the  present  case  via 
a  second  switch  SW2.  The  range  gate  circuit 
comprises  i.a.  time  circuits  and  gates  which  are 

10  opened  during  a  short  time  interval,  in  which 
the  echo  signal  from  a  selected  target  appears. 
The  time  interval  from  the  transmission  of  a 
radar  pulse  to  the  moment  of  reception  of  echo 
pulse  from  the  target  is  proportional  to  the  dis- 

15  tance  to  the  target  and  at  its  output  the  range 
gate  circuit  delivers  a  signal  R,  which  represents 
said  distance. 

As  to  a  detailed  description  of  monopulse 
radar  system  reference  is  made  to  David  K  Bar- 

20  ton.  Radar  System  Analysis,  Artech  House  Inc, 
1976  and  Merrill  I.  Skolnik,  Inroduction  to  Radar 
Systems,  McGraw  Hill,  1962. 

The  gimbal  system  is  controlled  by  two 
motors  MX  and  MY,  which  in  dependence  on 

25  signals  from  a  respective  regulator  RX  and  RY 
cause  a  rotation  of  the  gimbal  system  in 
azimuth  direction  and  elevation  direction, 
respectively,  relative  to  the  projectile.  A  trans- 
ducer  TX  and  TY  is  mounted  on  the  output  shaft 

30  of  each  motor,  which  transducer  deliver  signals 
representing  the  deviation  of  the  gimbal  axis  or 
radar  sensor  axis  relative  to  the  projectile  axis  in 
the  respective  direction.  In  a  simple  case  the 
regulators  RX  and  RY  may  be  linear  amplifiers, 

35  whereby  the  motors  thus  will  continue  to  rotate 
as  long  as  the  input  signal  to  the  associated 
regulator  deviates  from  zero.  The  motors  then 
serve  as  integrators  in  the  regulation  loops. 

The  said  motor  regulators  RX  and  RY  receive 
40  their  input  signals  via  a  third  switch  SW3  either 

from  the  output  of  the  azimuth  angle  detector 
DX  and  elevation  angle  detector  DY,  respec- 
tively  (in  the  position  I  of  switch  SW3)  or  from 
the  outputs  of  two  sweep  generators  SG1  and 

45  SG2,  respectively,  (in  the  position  II  of  the 
switch  SW3).  In  the  said  first  case  a  closed 
regulation  loop  is  formed,  in  which  the  output 
signals  from  the  detectors  DX  and  DY  are  auto- 
matically  regulated  to  zero  by  negative  feed- 

50  back.  The  sweep  generators  SG1  and  SG2 
deliver  rectangular  waves  of  different  frequen- 
cies,  more  closely  the  generator  SG1  generates 
a  wave  of  relatively  high  frequency  and  the 
generator  SG2  deivers  a  rectangular  wave  of 

55  lower  frequency.  When  the  regulators  RX  and 
RY  receive  their  input  signals  from  the  sweep 
generators,  thus  in  the  position  II  of  the  switch 
SW3,  the  gimbal  system  and  radar  sensor  will 
perform  a  rapid  scanning  motion  in  x-direction 

60  and  a  slow  scanning  motion  in  y-direction.  The 
switch  SW3  is  automatically  set  by  a  target 
indicator  Tl,  which  receives  its  input  signal  from 
the  output  of  the  threshold  unit  TU  in  the  sum 
channel  of  the  monopulse  radar  system.  The 

65  target  indicator  Tl  is  a  circuit  of  type  Schmitt 

As  the  target  tracking  device  in  this  example 
is  purely  passive  per  se  it  has  no  distance  infor- 
mation  and  the  switching  to  illumination  mode 
therefore  can  take  place  on  time  basis  only.  The 
switching  then  can  be  effected  so  close  to  the 
target  that  further  influence  of  the  guiding 
means  of  the  own  projectile  is  more  or  less 
meaningless,  for  example  50  to  100  meters  from 
the  target.  Alternatively  the  illumination  mode 
according  to  Figure  1c  can  take  place  intermit- 
tently  and  alternatingly  with  the  passive  listen- 
ing  mode  according  to  Figure  16  during  a  some- 
what  prolonged  time  period  at  the  last  part  of 
the  projectile  trajectory  against  the  target. 
Instead  of  time  based  switching  to  illumination 
mode  a  separate  distance  detector  can  also  be 
used  for  this  switching. 

Figure  2  shows  a  detailed  block  diagram  for  a 
monopulse  radar  system  with  additional  circuits 
according  to  the  invention  for  performing  the 
illumination  function  described  in  the  foregoing 
in  order  to  correct  the  projectile  trajectory  for  a 
following  projectile  or  missile. 

The  projectile  or  missile  P  is  in  this  case 
provided  with  a  gimbal  system  GS,  in  the  figure 
represented  by  the  block  drawn  with  dotted 
lines,  which  supports  a  radar  sensor  of  mono- 
pulse  type  shown  within  the  block.  The  radar 
sensor  comprises  a  4-channel  monopulse  struc- 
ture  MPS  of  known  type  having  three  outputs 
designated  X,  Y  and  S.  The  two  first  outputs 
deliver  difference  signals  representing  the  angu- 
lar  deviation  of  a  target  relative  to  the  axis  of 
the  sensor  in  azimuth  direction  x  and  elevation 
direction  y,  respectively,  while  the  third  output  S 
delivers  a  sum  target  signal.  The  last  output 
also  serves  as  transmitter  input  and  is  for  this 
purpose  connected  to  a  transmitter  TR  via  a 
circulator  C.  Each  output  leads  to  a  mixer  MIX, 
MIY  and  MIS,  respectively,  where  the  respective 
output  signal  is  mixed  with  a  local  oscillator 
frequency  from  a  local  oscillator  LO  and  there- 
from  the  signals  are  led  on  intermediate  fre- 
quency  via  intermediate  frequency  amplifiers 
IFX,  IFY,  IFS  to  detectors  DX,  DY  and  DS.  The 
two  first  detectors  are  synchronous  phase  detec- 
tors  and  deliver  at  their  outputs  DC-signals 
representing  the  deviation  of  the  target  relative 
to  the  sensor  axis  in  azimuth  direction  x  and 
elevation  direction  y,  respectively.  The  output 
from  the  detector  DS  in  the  sum  channel  leads 
to  a  threshold  unit  TU  situated  outside  the  gim- 
bal  system,  which  unit  TU  from  the  output 
signal  of  the  sum  detector  DS  substracts  a  con- 
stant  threshold  level.  A  control  amplifier  AGC 
arranged  in  a  feed  back  loop  gets  its  input 
signal  from  the  output  of  the  threshold  unit  TU 
and  controls  the  gain  factors  in  the  IF-amplifiers 
for  holding  the  level  in  the  sum  channel  at  a 
substantially  constant  level. 

A  modulator  M0D1  delivers  a  pulse  sequence 
of  a  pulse  rate  prf  1,  which  pulse  sequence  is 
led  to  a  sync  unit  SY,  in  the  present  case  via  a 
first  switch  SW1  as  will  be  explained  in  the 
following.  This  sync  unit  delivers  pulses  to  the 
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sensor  axis  and  the  projectile  or  missile  axis  are 
fed,  possibly  toether  with  the  distance  signal  R,  to 
the  tracking  regulator  CTR,  which  be  influencing 
the  steering  fins  tries  to  regulate  the  said  mag- 

5  nitudes  vx  and  vy  to  zero.  Should  it  succeed  this 
means  hit  of  the  target. 

The  additional  circuits  for  performing  the  new 
functions  according  to  the  invention  are  the 
following. 

10  In  first  hand  there  is  a  second  modulator  M0D2 
delivering  a  pulse  sequence  with  a  pulse  rate  prf2 
which  differs  from  the  pulse  rate  prf1  of  the  first 
modulator,  which  second  modulator  M0D2  is 
made  active  instead  of  the  first  modulator  by 

15  setting  the  switch  SW1  in  position  II.  The  switch 
SW1  can  also  be  set  in  a  third  position  III,  in  which 
the  sync  unit  SY  has  no  modulator  connected  to  it 
but  instead  is  connected  to  earth.  Furthermore 
there  is  a  second  branch  for  controlling  the  switch 

20  SW3  from  the  output  of  the  sum  channel  in  the 
monopulse  radar  system,  which  branch  com- 
prises  a  second  target  indicator  or  so-called 
illuminated  target  indicator  ITI  preceeded  by  a  prf- 
measuring  unit  BP  and  which  branch  is  put  into 

25  function  by  setting  the  switch  SW2  in  the  position 
II.  The  prf-measuring  unit  BP  is  a  band  pass  filter 
tuned  to  the  pulse  rate  prf2  of  the  second  modu- 
lator  MOD2  and  the  target  indicator  ITI  is  a  circuit 
of  type  Schmitt  trigger  or  the  like,  which  gener- 

30  ates  a  given  output  signal  if  the  input  signal  to  the 
indicator  exceeds  a  given  level  and  zero  output 
signal  if  the  input  signal  is  below  said  level. 

The  output  signal  from  the  second  target  indi- 
cator  ITI  is  led  together  with  the  output  signal 

35  from  the  first  target  indicator  Tl  to  an  OR-gate  G, 
whose  output  is  connected  to  the  control  input  of 
the  switch  SW3  so  that  the  said  switch  SW3  can 
be  set  from  position  II  to  position  I  by  a  target 
signal  from  either  indicator  Tl  or  indicator  ITI. 

40  The  function  is  controlled  by  a  timing  system 
TS  which  comprises  at  least  one  clock  and  detec- 
tor  means  sensing  the  front  flank  and  the  rear 
flank  of  the  output  signal  from  the  illuminated 
target  indicator  ITI  and  the  front  flank  of  the 

45  output  signal  from  the  target  indicator  Tl.  In  a 
simple  example  the  said  detector  means  may 
consist  of  differentiation  circuits.  Furthermore  the 
timing  system  TS  receives  a  signal  representing  a 
reference  time  coinciding  with  the  firing  moment, 

so  as  indicated  by  the  block  START.  Thus,  the  timing 
system  has  information  about  the  firing  moment, 
the  moment  when  an  illuminated  target  is  first 
detected,  the  moment  when  the  illuminated 
target  disappears  and  the  moment  when  a  target 

55  is  detected  by  its  own  radiation.  By  means  of  this 
information  the  time  system  operates  the  device 
in  the  following  manner. 

In  the  starting  moment,  ST  (Fig.  3),  or  a  short 
time  interval  afterwards  switches  SW1  is  set  in 

60  position  III,  switch  SW2  in  position  II  and  switch 
SW3  in  position  II.  This  is  the  so  called  passive 
search  mode,  PSM  (Fig.  3),  in  which  the  radar 
sensor  is  performed  a  scanning  motion,  the  trans- 
mitter  is  silent  and  the  output  of  the  sum  channel 

65  in  the  monopulse  radar  system  is  connected  to 

Trigger  or  the  like  and  sets  the  switch  SW3  in 
position  I  when  the  signal  at  the  output  of  the  unit 
TU  exceeds  a  given  level  and  in  position  II  when 
the  said  signal  is  below  said  level. 

The  output  signals  vx  and  vy  from  the  trans- 
ducers  TX  and  TY  are  led  to  a  tracking  regulator 
CTR,  which  delivers  signals  via  an  aerodynamic 
stabilisation  loop  ASL1  and  ASL2,  respectively,  to 
two  motors  or  drive  rockets  MOX  and  MOY, 
which  influence  steering  fins  FX  and  FY  for 
steering  the  robot  or  projectile  in  the  x-  and  y- 
direction,  respectively.  The  said  tracking  regulator 
and  stabilisation  loops  are  furthermore  controlled 
from  a  gyroscope  GY  which  i.a.  supplies  a  ref- 
erence  direction,  so  that  a  control  signal  can  be 
distributed  in  correct  proportions  to  the  different 
motors  if  the  x-  and  y-directions  for  the  projectile 
should  not  coincide  with  the  corresponding  direc- 
tions  for  the  radar  sensor.  By  controlling  the 
steering  fins  for  the  projectile  in  dependence  on 
the  output  signals  from  the  angle  transducers  TX 
and  TY,  respectively  which  signals  in  turn  are 
influenced  by  the  angular  position  of  the  projec- 
tile,  a  closed  regulation  loop  is  formed,  which 
loop  comprises  the  said  tracking  regulator  CTR. 
This  regulator  is  then  so  constructed  that  the 
input  signals  vx  and  vy  are  brought  to  approach 
zero  by  negative  feed  back  in  the  loop.  The 
regulator  can  in  a  simple  example  consist  of  two 
integrators,  one  in  each  branch.  As  indicated  by  a 
dashed  line  the  tracking  regulator  may  also 
receive  the  signal  R  from  the  range  gate  circuit, 
which  signal  represents  the  distance  to  the  target 
(only  possible  in  the  radar  mode). 

So  far  a  projectile  provided  with  a  conventional 
target  tracking  device  has  been  described.  It 
operates  in  the  following  manner. 

After  firing  while  the  projectile  or  missible  is 
still  at  a  large  distance  from  the  target  the  trans- 
mitter  starts  to  transmit  radar  pulses,  when  the 
system  gets  driving  voltage.  The  switch  SW3  is  in 
the  position  II  due  to  the  absence  of  echo  signal  in 
the  sum  channel  of  the  radar  system  and  by 
means  of  the  signal  from  the  sweep  generators 
SG1  and  SG2  the  radar  sensor  is  forced  to 
perform  a  scanning  motion  both  in  the  azimuth 
direction  and  elevation  direction.  This  goes  on  as 
long  as  there  is  no  target  indication.  When  the 
projectile  or  missile  has  come  so  close  to  a  target 
that  the  signal  in  the  sum  channel  exceeds  the 
threshold  level  of  the  target  indicator  Tl  the  switch 
SW3  is  brought  to  position  I,  whereby  the  azimuth 
position  regulator  RX  and  elevation  position  regu- 
lator  RY  instead  receive  their  input  signals  from 
the  azimuth  angle  detector  and  elevation  angle 
detector,  respectively.  The  scanning  motion  of  the 
radar  sensor  is  stopped  and  the  radar  sensor  is 
locked  by  negative  feedback  in  a  position,  in 
which  the  sensor  axis  coincides  with  a  line  pass- 
ing  from  the  projectile  to  the  target.  The  said 
regulation  loop  has  a  small  time  constant  and  the 
sensor  axis  is  locked  rapidly  and  kept  locked  to 
the  target  with  small  deviations  during  the 
remaining  part  of  the  flight. 

The  deviations  vx  and  vy  between  the  radar 
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the  two  optical  systems  may  be  combined  to  one 
single  system  co-operating  with  semitransparent 
mirrors  of  the  like  for  separating  the  different 
radiation  paths. 

5  The  sensor  lines  LS1  serves  to  project  a  target 
area  with  a  target  onto  a  matrix  shaped  detector 
array  DA  with  CTD  (Charge  Transfer  Device),  This 
detector  matrix  is  continuously  scanned  by 
means  of  a  scan  controller  SC,  for  example  in  the 

io  shape  of  a  binary  counter  BC  with  decoders  DC1 
and  DC2  for  causing  a  rapid  scan  in  the  x-direction 
and  a  slot  scan  in  the  y-direction.  Out  from  the 
detector  array  comes  a  video  signal  in  which  a 
target  is  represented  as  peaks.  This  video  signal  is 

is  amplified  in  a  video  amplifier  Va  and  then  con- 
verted  to  digital  form  in  an  analogue-to-digital 
converter  AD,  whereafter  it  is  led  to  a  matrix 
shaped  target  memory  TM.  This  target  memory 
also  receives  signals  from  the  scan  controller  SC, 

20  which  signals  represent  the  scan  location  in  the  x- 
direction  and  the  y-direction  on  the  detector 
matrix,  whereby  the  memory  can  be  loaded  with 
information  in  such  manner  that  a  picture  of  the 
target,  as  appearing  on  the  detector  array,  is 

25  reproduced  at  corresponding  locations  in  the 
memory.  The  memory  finally  receives  a  frame 
sync  pulse  from  the  scan  controller  SC  for  each 
complete  scan  of  the  detector  array,  which  pulse 
is  led  to  a  reset  input  on  the  memory.  The  frame 

30  frequency  may  be  50  Hz  and  each  1/50  second 
therefore  a  new  picture  is  written  into  the 
memory. 

The  digital  information  within  the  target 
memory  is  then  signal  processed,  which  in  the 

35  drawing  is  represented  by  two  blocks  TF  and  TCG. 
The  first  block  represents  target  filtering;  band 
pass-correlation-convolving.  The  second  block 
represents  threshold  and  center  of  gravitation 
calculation.  The  result  of  the  signal  processing  is 

40  two  binary  signals  vx  and  vy  appearing  at  two 
outputs  from  the  last  block,  which  signals 
represent  the  deviation  of  the  centrum  of  the 
target  relative  to  the  centrum  line  of  the  projectile 
in  the  x-and  y-direction,  respectively. 

45  As  regards  this  signal  processing  reference  is 
made  to  Willian  K.  Pratt  "Digital  Image  Pro- 
cessing",  John  Wyly  &  Sons,  1978. 

The  said  signals  vx  and  vy  are  first  converted  to 
analogue  form  in  digital-to-analogue  converters 

so  DAX  and  DAY  and  then  led  to  the  x-position  and 
y-position  rockets  or  motors,  MOX  and  MOY, 
respectively,  via  a  control  circuit  CCX  and  CCY, 
respectively.  The  said  motors  act  upon  the  steer- 
ing  fins  FX  and  FY,  whereby  and  a  closed  regula- 

55  tion  loop  is  formed,  in  which  the  said  signals  vx 
and  vy  serve  as  error  signals,  and  are  regulated  to 
zero  by  negative  feed  back.  The  said  control 
circuits  CCX  and  CCY  may  in  a  simple  example 
each  consist  of  an  integrator. 

60  According  to  the  invention  this  TV-tracking 
device  of  conventional  type  is  provided  with 
additional  means  for  illuminating  a  target  after 
detection  of  it.  These  means  comprise  a  light 
source  LS  in  the  shape  of  a  GaAs-laser  diode, 

65  which  is  excited  by  a  modulator  MOD  and  the 

the  prf  measuring  unit.  Thus,  the  tracking  device 
is  quite  passive  and  listening  for  a  signal  of  pulse 
rate  prf  2. 

When  output  signal  is  obtained  from  the  illumi- 
nated  target  indicator  ITI,  ITI=1  (Fig.  3),  switch 
SW3  is  automatically  switched  over  from  position 
II  to  position  I,  while  switches  SW1  and  SW2  are 
maintained  in  position  III  and  II,  respectively.  This 
is  the  so-called  passive  tracking  mode,  PTM  (Fig. 
3),  in  which  the  radar  sensor  axis  is  locked  with  its 
axis  passing  through  the  target  and  the  projectile 
by  influencing  the  steering  fins  tries  to  bring  the 
projectile  axis  in  line  with  the  sensor  axis.  The 
first  operation  occurs  rapidly  due  to  the  short  time 
constant  in  this  regulation  loop,  while  the  last 
operation  takes  place  more  slowly  due  to  the 
larger  time  constant  in  this  regulation  loop.  The 
result  of  this  regulation  is  a  correction  of  the 
projectile  trajectory  in  direction  to  the  target. 

In  the  moment  when  the  signal  from  the  illumi- 
nated  target  indicator  disappears,  ITI  =£  (Fig.  3),  or 
possibly  a  fixed  time  interval  later  the  timing 
system  switches-over  switch  SW1  to  position  I 
and  also  switch  SW2  to  position  I,  while  the 
switch  SW3  automatically  switches-over  to  posi- 
tion  II  by  the  disappearance  of  the  signal  from  the 
illuminated  target  indicator  ITI.  This  is  the  active 
search  mode,  AS  (Fig.  3),  in  which  the  radar 
sensor  is  scanning  and  the  radar  transmitter  is 
excited  to  transmit  radar  pulses  with  pulse  rate 
prf  1.  This  goes  on  until  signal  is  obtained  from 

-the  target  indicator  Tl,  (Tl=1  Fig.  3). 
In  this  moment  when  signal  is  obtained  from 

the  target  indicator  switch  SW  3  is  automatically 
set  in  position  I,  while  switch  SW1  and  SW2  at 
least  for  a  small  time  interval  are  kept  in  position  I. 
This  is  the  active  tracking  mode,  AIM  (Fig.  3),  in 
which  the  radar  sensor  is  locked  to  the  target  and 
the  projectile  tries  to  bring  its  axis  in  line  with  the 
radar  sensor  axis  under  transmission  of  radar 
pulses  and  reception  of  echo  pulses. 

After  a  small  time  interval  the  timing  system 
sets  switch  SW1  (and  also  SW2)  in  position  II.  This 
is  the  active  illumination  mode,  AIM  (Fig.  3)  in 
which  the  target  is  "illuminated"  with  radar 
pulses  at  a  pulse  rate  prf2.  Immediately  thereafter 
the  switch  SW1  (and  also  SW2)  is  switched  back 
to  position  I,  and  this  is  repeated  with  a  given 
switching  frequency  during  the  remaining  part  of 
the  flight,  so  that  the  said  active  tracking  mode 
ATM  and  active  illumination  mode  AIM  will  occur 
intermittently  during  the  last  part  of  the  flight. 
During  this  interval  correction  of  the  projectile 
trajectory  takes  place  in  a  following  projectile. 

A  flow  diagram  for  this  time  sequence  in  case 
the  timing  system  comprises  a  micro-computer  is 
shown  in  Figure  3. 

Figure  4  shows  a  block  diagram  for  a  TV- 
tracking  device  which  is  modified  for  performing 
the  new  functions  according  to  the  invention. 

In  this  case  the  projectile  or  missile  P  has  in  its 
nose  fixed  optical  systems,  in  the  drawing  repre- 
sented  by  two  single  lenses  LS1  and  LS2,  one 
serving  as  sensor  optics  (LS1)  and  the  other 
serving  as  illumination  optics  (LS2).  In  practice 
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then  starts  to  intermittently  illuminate  the  target 
this  will  facilitate  detection  of  this  target  in  the 
regarded  projectile  and  as  soon  as  it  detects  the 
illuminated  target  it  starts  to  correct  its  trajectory 

5  towards  the  target.  Due  to  the  pulsatory  character 
of  the  illumination,  holding  circuits  may  be 
arranged'  which  lead  to  a  memory  hold  input  on 
the  target  memory  for  locking  the  target  location 
in  the  memory  during  the  dark  intervals.  When 

10  the  illumination  disappears  the  projectile  will 
continue  in  its  corrected  trajectory  thereby  that 
the  steering  fins  in  absence  of  a  control  signal  will 
return  to  a  zero  position. 

When  the  projectile  comes  closer  to  the  target 
15  the  tracking  device  will  detect  the  target  due  to  its 

own  radiation  and  start  to  steer  the  projectile 
against  it.  As  soon  as  target  signals  vx  and  vy 
appear  at  the  output  of  the  signal  processing 
means  these  signals  also  will  cause  a  rotation  of 

20  the  mirror  motors  MMX  and  MMY  until  the  error 
signal  in  the  respective  loop  is  zero.  Thus  the 
signals  from  the  transducers  are  regulated  to  be 
equal  to  the  said  target  signals  vx  and  vy,  which 
means  that  the  mirrors  are  so  adjusted  that  a 

25  beam,  if  any,  from  the  light  source  is  constantly 
directed  to  the  target.  Accordingly  when  the  time 
circuit  at  a  later  stage  of  the  flight  starts  to  deliver 
a  signal,  which  is  intermittently  high  and  low,  the 
target  will  be  intermittently  illuminated  as  an  aid 

30  for  the  following  projectile. 
The  invention  is  not  limited  to  any  special  type 

of  target  tracking  device  but  can  be  used  in 
combination  with  all  known  target  tracking 
devices,  for  example  in  the  given  examples  a 

35  tracking  device  operating  with  visible  light  or  IR 
radiation  instead  of  laser  light.  The  invention  can 
also  be  used  both  in  projectiles  without  own 
driving  means  and  such  comprising  driving 
means  or  missiles.  Finally  it  is  possible  that  the 

40  illuminating  projectile  or  missile  is  a  specific  one, 
which  is  fired  in  a  burst  together  with  other 
projectiles  or  missiles  having  no  illumination 
means. 

45  Claims 

1.  A  method  for  combatting  of  targets  by  firing 
explosive  projectiles  provided  with  target  detect- 
ing  and  tracking  devices  (A,  MV..M4,  Su  C,  SM,  B, 

50  Lo,  S2,  MFD;  LS,  SC,  DA,  VA,  AD,  TM,  TF,  TCG, 
DAX)  to  the  target  for  causing  automatic  guidance 
of  the  projectile  towards  a  target  after  detection  of 
the  target,  said  target  tracking  device  operating 
by  reception  and  detection  of  electromagnetic 

55  radiation  for  deriving  an  error  signal  indicating  a 
deviation  between  the  projectile  trajectory  and  a 
trajectory  passing  through  the  target,  which  error 
signal  is  used  to  influence  guiding  means  (SE,  SS, 
MO1,  MO2;  CCX,  CCY,  MOX,  MOY)  on  the  projec- 

60  tile  for  bringing  the  deviation  to  approach  zero, 
whereby,  in  a  burst  of  projectiles,  at  least  one 
projectile  carries  illumination  means  (T;  To,  MOD, 
LS,  SOX,  CX,  TRX,  MMX,  SPX,  SPY,  L2,  LS2)  for 
illumination  of  the  target  area  with  a  radiation  for 

65  which  the  target  tracking  device  in  another  projec- 

output  light  of  which  is  thrown  forwardly  to  a  spot 
in  front  of  the  projectile  via  the  said  illumination 
optics  represented  by  the  lens  LS2.  In  the  radi- 
ation  path  from  the  laser  diode  to  the  output  lens 
system  there  are  two  collecting  lenses  11  and  12 
and  two  mirrors  SPX  and  SPY,  which  are  rotat- 
able  about  axes  lying  in  their  own  planes.  The 
arrangement  is  then  such  that  one  mirror  SPX  at 
rotation  about  its  rotation  axis  will  deflect  the 
output  beam  in  the  x-direction,  while  the  second 
mirror  SPY  at  rotation  will  deflect  the  output 
beam  in  the  y-direction.  Each  mirror  is  rotated  by 
a  motor  MMX  and  MMY,  respectively,  and  on 
each  motor  shaft  there  is  mounted  an  angle 
transducer  TRX  and  TRY.  The  motors  are  con- 
trolled  by  the  output  signals  from  two  control 
circuits  CX  and  CY,  which  as  input  signals  receive 
the  output  signals  from  subtraction  circuits  SUX 
and  SUY.  As  one  input  signal  to  this  subtraction 
circuits  serves  the  output  signal  from  the  asso- 
ciated  transducer,  so  that  a  closed  regulation  loop 
comprising  the  said  control  circuit  is  formed.  As 
second  input  signal  to  the  subtraction  circuits 
serves  the  output  signal  vx  and  vy  from  the 
digital-to-analogue  converters  DAX  and  DAY. 

Each  transducer  delivers  an  outout  signal, 
which  is  proportional  to  the  deviation  of  the 
outgoing  light  beam  relative  to  the  projection  or 
missile  axis  in  the  respective  direction.  The  con- 
trol  circuits  CX  and  CY  may  be  linear  amplifiers 
and  the  polarity  in  the  loops  is  such  that  the  input 
signals  to  the  said  control  circuits  is  regulated  to 
zero  by  negative  feedback. 

The  signal  processing  means  for  processing  the 
information  in  the  target  memory  are  furthermore 
provided  with  an  output  TO,  where  an  output 
signal  goes  high  when  a  target  signal  in  the 
memory  exceeds  a  given  threshold  level.  This 
target  indication  signal  at  output  TO  is  led  as  one 
input  signal  to  an  AND-gate  GA,  the  second  input 
signal  of  which  is  received  from  a  time  circuit  TC 
and  the  output  signal  of  which  controls  the 
modulator  MOD.  The  modulator  is  then  activated 
for  bringing  the  laser  diode  to  transmit  light, 
when  the  output  signal  from  the  AND-gate  GA 
goes  high. 

The  time  circuit  TC  comprises  a  clock  which  is 
started  in  the  firing  moment.  During  a  predeter- 
mined  time  interval  from  the  starting  moment  the 
time  circuit  delivers  constantly  a  low  level  at  its 
output.  During  this  interval  the  output  signal  from 
the  AND-gate  GA  cannot  go  high  and  the  laser 
diode  cannot  emit  light.  After  a  predetermined 
interval  the  time  circuit  starts  to  deliver  an  output 
signal,  which  periodically  and  intermittently  goes 
high  and  low,  the  high  intervals  being  shorter 
than  the  low  interval  as  indicated  in  the  drawing. 
During  this  interval  the  output  signal  from  the 
AND-gate  GA  can  go  high  and  the  laser  diode  can 
be  excited,  but  only  under  the  condition  that  the 
target  signal  at  the  output  TO  is  high. 

The  function  is  as  follows. 
During  the  first  part  of  the  flight  the  projectile  is 

quite  passive  and  operates  in  a  surveying  mode.  If 
a  foregoing  projectile  after  detection  of  a  target 
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the  target  tracking  device  comprises  antenna 
means  (A,  M-i  —  M4)  with  individual  feeders 
(M,—  M4)  for  scanning  the  target  area  by  succes- 
sive  activation  of  the  said  feeders,  for  example  a 

5  tracking  device  operating  in  the  millimeter  range 
or  in  the  radar  range,  characterized  in  that  the 
means  for  directing  the  illumination  to  a  selected 
area,  where  the  target  is  situated,  comprises  the 
said  antenna  means  (A,  M,—  M4)  and  means  (S,) 

w  for  locking  the  circuit  producing  the  successive 
actuation  of  the  feeders  (M,—  M4)  to  the  feeder 
that  corresponds  to  the  lobe  where  the  target  is 
situated,  the  illumination  means  (T)  being  con- 
nected  to  the  said  feeder. 

m  7.  A  projectile  as  claimed  in  Claim  5,  in  which 
the  target  tracking  device  comprises  lens 
elements  (LS-,,  LS2)  for  projecting  an  image  on  a 
detector  (DA)  which  cooperates  with  means  (BC, 
DC1(  DC2)  for  successive  scanning  of  the  detector 

20  (DA)  for  determining  the  position  of  the  target,  for 
example  operating  with  visible  light  or  laser  light, 
characterized  in  that  the  means  for  directing  the 
illumination  against  a  selected  area  comprises  the 
said  lens  elements  (LS-,,  LS2)  and  an  adjustable 

25  mirror  (SPx,  SPy)  arrangement  introduced  into 
the  transmission  path  of  the  lens  elements,  which 
mirror  arrangement  is  controlled  by  the  detector 
(TCG)  as  regards  the  position  of  a  target  in  such 
manner  that  the  illumination  from  the  illumina- 

30  tion  source  is  directed  to  the  target  via  the 
adjustable  mirror  arrangement. 

8.  A  projectile  as  claimed  in  any  of  the  Claims 
5—7,  characterized  by  switching  means  (SE,  S,; 
TC,  GA)  for  setting  the  target  tracking  device  with 

35  receiver  and  detector  arrangement  and  signal 
processing  unit  in  either  of  two  conditions,  one 
condition  for  semi-active  operation  mode  when 
signal  originating  from  an  area  illuminated  by 
another  projectile  is  received,  in  which  condition 

40  the  receiver  channel  of  the  target  tracking  device 
comprising  amplifier,  detector  and  signal  pro- 
cessing  means  is  adapted  to  the  radiation  pro- 
duced  by  said  illumination  means,  and  one  condi- 
tion  for  independent  scanning  operation  mode 

45  when  the  receiver  channel  comprising  amplifier, 
detector  and  signal  processing  means  is  adapted 
to  reception  of  the  own  radiation  of  the  target  or 
the  radiation  transmitted  by  the  own  projectile 
and  reflected  by  the  target. 

so  9.  A  projectile  as  claimed  in  any  of  the  Claims 
4—8,  characterized  in  that  it  comprises  a  modu- 
lator  (M0D1;  MOD)  for  modulating  the  illumina- 
tion  source,  and  that  the  receiver  channel  for 
reception  and  detection  of  radiation  transmitted 

55  from  another  projectile  comprises  a  demodulator 
(RG,  TCG). 

Patentanspriiche 

60  1.  Verfahren  zum  Bekampfen  von  Zielen  durch 
Beschuss  mit  explosiven  Projektilen  mit  Zielde- 
tektions-und-folgemitteln  (A,  Mv.-.M  ̂ S-,,  C,  SM, 
B,  Lo,  S2,  MFD;  LS,  SC,  DA,  VA,  AD,  TM,  TF,  TCG, 
DAX)  zu  dem  Ziel  fur  eine  automatische  Fuhrung 

65  des  Projektils  zu  einem  Ziel  nach  Deteltion  dessel- 

tile  is  sensitive,  characterised  in  that  said  illumi- 
nation  means  are  initiated  upon  detection  of  a 
target,  and,  after  initiation,  bring  about  concen- 
trated  illumination  of  the  target  location,  for 
causing  a  trajectory  correction  of  said  other  pro- 
jectile  by  means  of  the  concentrated  illumination 
of  the  target  location  from  the  said  first  projectile. 

2.  A  method  as  claimed  in  Claim  1,  charac- 
terized  in  that  the  illumination  means  (T,  To,  MOD, 
LS,  SOX,  CX,  TRX,  MMX,  SPX,  SPY,  L2,  LS2)  are 
initiated  at  the  end  of  the  trajectory  of  the  projec- 
tile  towards  the  target  for  pointing-out  the  target 
for  following  projectiles  in  the  burst,  in  first  hand 
the  next  following  projectile. 

3.  A  method  as  claimed  in  Claim  2,  charac- 
terized  in  that  all  projectiles  fired  in  a  burst  are 
identical  and  provided  with  illumination  means, 
switching  to  illumination  function  being  effected 
in  each  projectile  during  the  last  part  of  the 
projectile  trajectory  towards  the  target. 

4.  Projectile  (P)  for  carrying  out  the  method  as 
claimed  in  any  of  the  Claims  1  —  3  adapted  to 
cooperate  with  another  projectile  (P)  and  having  a 
target  detecting  and  tracking  device,  with  a 
receiver  (B,  LO,  S2;  SC)  and  a  detector  arrange- 
ment  (MFD:  DA)  for  reception  and  detection  of 
electromagnetic  radiation  from  a  target  and  a 
signal  processing  unit  (CE;  TF,  TCG)  for  deriving  a 
target  signal  from  the  detected  signal,  which 
target  signal  contains  information  about  the  posi- 
tion  of  the  target  relative  to  the  projectile  for 
generating  an  error  signal  from  this  information, 
which  error  signal  indicates  the  deviation  of  the 
projectile  trajectory  from  a  trajectory  through  the 
target,  which  error  signal  is  adapted  to  influence 
guidance  means  {F1f  F2;  Fx,  Fy)  on  the  projectile  for 
influencing  the  projectile  trajectory  in  such 
manner  that  the  error  signal  is  regulated  to  zero 
which  projectile  further  has  illumination  means 
for  illumination  of  the  target  area  with  a  radiation 
for  which  the  target  tracking  device  in  said  other 
projectile  is  sensitive,  characterized  in  that  said 
illumination  means  cooperates  (T;  LS)  with 
means  (A,  Nn—  N4,  S,;  X,  TRX,  MMX,  SPX,  SPY, 
MMY,  CY)  for  directing  the  illumination  towards  a 
selected  location  and  with  a  detector  device 
(MFD,  TCG)  adapted  to  detect  presence  of  a  target 
within  the  scanning  range  of  the  detector  device 
(MFD;  TCG)  for,  after  detection  of  a  target,  caus- 
ing  the  illumination  means  to  produce  concen- 
trated  illumination  of  a  location  containing  the 
target  for  causing  a  trajectory  correction  in  said 
other  projectile  in  direction  towards  the 
illuminated  location. 

5.  A  projectile  as  claimed  in  the  Claim  4, 
characterized  in  that  it  has  both  a  target  tracking 
device  and  illumination  means  the  detector 
device  (MFD,  TCG)  for  initiating  the  illumination 
means  (T,  LS)  being  the  same  as  that  included  in 
the  target  tracking  device  and  that  this  detector 
device  (MFD,  TCG)  initiates  the  illumination 
means  at  the  end  of  the  projectile  trajectory 
towards  the  target  for  pointing-out  the  target  for 
following  projectile(s). 

6.  A  projectile  as  claimed  in  Claim  5,  in  which 
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Detektionsanordnung  (MFD;  TCG)  zum,  nach 
Detektion  eines  Zieles,  die  Leuchtmittel  dazu  brin- 
gen,  dass  sie  eine  konzentrierte  Beleuchtung 
einer  Stelle  mit  dem  Ziel  erzeugen  zum  Durchfuh- 
ren  einer  Bahnkorrektur  in  dem  genannten  ande- 
ren  Projektil  in  Richtung  der  beleuchteten  Stelle. 

5.  Projektil  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dass  es  Zielfolgemittel  sowi  Leuchtmit- 
tel  aufweist,  wobei  die  Detektionsanordnung 
(MFD,  TCG)  zum  Ziinden  der  Leuchtmittel  (T,  LS) 
dieselbe  ist,  wie  die  aus  den  Zielfolgemitteln  und 
dass  diese  Detektionsanordnung  (MFD,  TCG)  am 
Ende  der  Bahn  des  Projektils  in  Richtung  des 
Zieles  die  Leuchtmittel  zundet  zum  Anzeigen  des 
Zieles  fur  das  (die)  folgende(n)  Projektil(e). 

6.  Projetil  nach  Anspruch  5,  wobei  die  Zielfolge- 
mittel  Antennenmittel  (A,  M-,  —  M4)  mit  einzelnen 
Zuleitungen  {M-,  —  M4)  zum  Abtasten  des  Zielge- 
bietes  durch  aufeinanderfolgende  Aktivierung 
dieser  Zuleitungen,  beispeilsweise  eine  Folgean- 
ordnung,  die  in  dem  Millimeter-  oder  in  dem 
Radarbereich  wirksam  ist,  aufweist,  dadurch 
gekennzeichnet,  dass  die  Mittel  zum  Richten  der 
Beleuchtung  auf  ein  selektiertes  Gebiet,  in  dem 
das  Ziel  liegt,  die  genannten  Antennenmittel  (A, 
M-i  —  M4)  und  Mittel  (SJ  zum  Verriegeln  der  die 
aufeinanderfolgende  Aktivierung  der  Zuleitungen 
(M-,  —  M4)  erzeugenden  Schaltungsanordnung  auf 
derjenigen  Zuleitung,  die  der  Keule  entspricht,  in 
der  das  Ziel  liegt,  wobei  die  Leuchtmittel  (T)  mit 
der  genannten  Zuleitung  verbunden  sind. 

7.  Projektil  nach  Anspruch  5,  wobei  die  Zielfol- 
gemittel  Linsenelemente  (LS-,,  LS2)  aufweisen 
zum  Projizieren  eines  Bildes  auf  einen  Detektor 
(DA),  der  mit  Mitteln  (BC,  DC1(  DC2)  zum  aufeinan- 
derfolgenden  Abtasten  des  Detektors  (DA)  zusam- 
menarbeitet  und  zwar  zum  Ermitteln  der  Lage  des 
Zieles,  wobei  diese  Mittel  mit  sichtbarem  Licht 
oder  Laserlicht  arbeiten,  dadurch  gekennzeichnet, 
dass  die  Mittel  zum  Ausrichten  der  Beleuchtung 
auf  ein  selektiertes  Gebiet  die  genannten  Linsene- 
lemente  (LSn,  LS2)  aufweisen,  sowie  eine  einstell- 
bare  Spiegelvorrichtung  (SPx,  SPy),  die  sich  in 
der  Ubertragungsstrecke  der  Linsenelemente 
befindet,  wobei  diese  Speigelvorrichtung  in 
bezug  auf  die  Lage  des  Zieles  derart  durch  den 
Detektor  (TCG)  gesteuert  wird,  dass  die  Beleuch- 
tung  von  der  Lichtquelle  fiber  die  einstellbare 
Spiegelvorrichtung  auf  das  Ziel  gerichtet  wird. 

8.  Projektil  nach  einem  der  Anspriiche  5  bis  7, 
dadurch  gekennzeichnet,  dass  Schaltmittel  (SE, 
S,;  TC,  GA)  vorhanden  sind  zum  Stellen  der 
Zielfolgemittel  mit  der  Empfangs-und  Detektions- 
anordnung  sowie  mit  der  Signalverarbeitungsein- 
heit  in  eine  von  zwei  Stellungen,  wobei  die  eine 
Stellung  fur  eine  semi-aktive  Betriebsart  ist,  wenn 
ein  Signal  empfangen  wird,  das  von  einem  Gebiet 
herriihrt,  das  durch  ein  anderes  Projektil  beleuch- 
tet  worden  ist,  wobei  in  dieser  Schalterstellung 
der  Empfangskanal  der  Zielfolgemittel  mit  einem 
Verstarker,  Detektor  und  mit  Signal  verarbei- 
tungsmitteln  an  die  von  den  genannten  Leucht- 
mitteln  erzeugte  Strahlung  angepasst  ist  und  die 
andere  Stellung  fur  eine  unabhangige  Abtastbe- 
triebsart,  ist,  wenn  der  Empfangskanal  mit  einem 

ben,  wobei  diese  Zielfolgemittel  wirken  durch  den 
Empfang  und  die  Detektion  elektromagnetischer 
Strahlungzum  Ableiten  eines  Fehlersignals,  das 
eine  Abweichung  zwischen  der  Bahn  des  Projek- 
tils  und  einer  Bahn  durch  das  Ziel  hindurch,  wobei  5 
dieses  Fehlersignal  dazu  verwendet  wird.  Fuh- 
rungsmittel  {SE,  SS,  MO1,  MO2;  CCX,  CCY,  MOX, 
MOY)  an  dem  Projektil  zu  beeinflussen  um  die 
Abweichung  auf  Null  zuruckzubringen,  wobei  bei 
einer  Salve  von  Projektiien  wenigstens  ein  Projek-  m 
til  Leuchtmittel  (T;  To,  MOD,  LS,  SOX,  CX,  TRX, 
MMX,  SPX,  SPY,  L2,  LS2)  aufweist  zum  Beleuch- 
ten  des  Zielgebietes  mit  einer  Strahlung,  fur 
welche  die  Zielfolgemittel  in  einem  anderen  Pro- 
jektil  empfindlich  sind,  dadurch  gekennzeichnet,  15 
dass  diese  Leuch  mittel  bei  Detektion  eines  Zieles 
gezundetwerden  und  nach  Ziindung  eine  konzen- 
trierte  Beleuchtung  der  Zielstelle  bewerkstellin- 
gen  zur  Bahnkorrektur  des  genannten  anderen 
Projektils  mittels  der  konzentrierten  Beleuchtung  20 
der  Zielstelle  ausgehend  von  dem  genannten 
ersten  Projektil. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dass  die  Leuchtmittel  (T,  To,  MOD,  LS, 
SOX,  CX,  TRX,  MMX  SPX,  SPY,  L2,  LS2)  am  Ende  25 
der  Bahn  des  Projektils  in  Richtung  des  Ziels 
gezundet  werden  zum  Anzeigen  des  Zieles  fiir 
nachfolgende  Projektile  in  der  Salve  und  zwar  an 
erster  Stelle  fur  das  nachste  Projektil. 

3.  Verfahen  nach  Anspruch  2,  dadurch  gekenn-  30 
zeichnet,  dass  alls  Projektile  in  einer  Salve  iden- 
tisch  sind  und  mit  Leuchtmitteln  versehen  sind, 
wobei  die  Beleuchtungsfunktion  in  jedem  Projek- 
til  in  dem  letzten  Teil  der  Bahn  des  Projektils  in 
Richtung  des  Ziels  eingeschaltet  wird.  35 

4.  Projektil  (P)  zum  Durchfiihren  des  Verfahren 
nach  einem  der  Anspriiche  1  bis  3,  zum  Zusam- 
menarbeiten  mit  einem  anderen  Projektil  (P)  und 
mit  Zieldetektions-  und  -folgemitteln,  mit  einer 
Empfangs-(B,  LO,  S2;  SC)  und  -detektionsanord-  40 
nung  (MFD;  DA)  zum  Empfangen  und  Detektieren 
elektromagnetischer  Strahlung  von  einem  Ziel 
und  mit  einer  Signalverarbeitungseinheit  (CE;  TF, 
TCG)  zum  aus  dem  detektierten  Signal  Ableiten 
eines  Zielsignals,  wobei  dieses  Zielsignal  Infor-  45 
mation  betreffs  der  Lage  die  Ziels  gegeniiber  dem 
Projektil  aufweist  und  zwar  zum  Erzeugen  eines 
Fehlersignals  aus  dieser  Information,  wobei  die- 
ses  Fehiersignal  die  Abweichung  der  Bahn  des 
Projektils  von  einer  Bahn  durch  das  Ziel  hindurch  so 
angibt,  wobei  das  Fehlersignal  Fuhrungsmittel 
(Fi/  2̂',  F*.  Fy)  auf  dem  Projektil  aufweist  zum 
Beeinflussen  der  Bahn  des  Projektils  in  der  Weise, 
dass  das  Fehlersignal  auf  Null  geregelt  wird, 
wobei  dieses  Projektil  wieterhin  Leuchtmittel  auf-  55 
weist  zum  Beleuchten  des  Zielgebietes  mit  einer 
strahlung,  fur  welche  die  Zielfolgemittel  in  dem 
genannten  anderen  Projektii  empfindlich  sind, 
dadurch  gekennzeichnet,  dass  die  genannten 
Leuchtmittel  (T;  LS)  mit  Mitteln  (A,  N1—  N4,  S-,;  X,  60 
TRX,  MMX,  SPX,  SPY,  MMY,  CY)  zusammenar- 
beiten  un  die  Beleuchtung  auf  eine  selektierte 
stelle  zu  richten  sowie  mit  einer  Detektionsanord- 
nung  (MFD,  TCG)  zum  Detektieren  des  Vorhan- 
denseins  eines  Ziels  in  dem  Abtastbereich  der  65 
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que  d'une  cible  et  un  dispositif  de  traitement  de 
signal  (CE;  TF,  TCG)  pour  deriver  du  signal 
detecte  un  signal  de  cible  qui  contient  de  I'infor- 
mation  au  sujet  de  la  position  de  la  cible  par 

5  rapport  au  projectile  pour  produire,  a  partir  de 
cette  information,  un  signal  d'erreur  indiquant  la 
deviation  de  la  trajectoire  du  projectile  d'une 
trajectoire  passant  par  la  cible,  ce  signal  d'erreur 
etant  a  meme  d'influencer  des  moyens  de  gui- 

w  dage  (F1f  F2;  Fx,  Fy)  prevus  sur  le  projectile  afin 
d'agir  sur  la  trajectoire  du  projectile  d'une 
maniere  telle  que  le  signal  d'erreur  soit  ramene  a 
zero,  ce  projectile  comportant,  en  outre,  un  dispo- 
sitif  pour  illuminer  la  zone  de  la  cible  a  I'aide  d'un 

w  rayonnement  auquel  I'autodirecteur  de  I'autre 
projectile  est  sensible,  caracterise  en  ce  que  le 
dispositif  illuminateur  coopere  (T;  LS)  avec  des 
moyens  (A,  M,—  M4),  S,  ;  X,  TRX,  MMX,  SPX,  SPY, 
MMY,  CY)  destines  a  diriger  I'illumination  vers  un 

20  endroit  choisi  et  avec  un  dispositif  detecteur 
(MFD,  TCG)  propre  a  detecter,  dans  son  secteur 
d'exploration,  la  presence  d'une  cible  en  vue  de, 
apres  detection  d'une  cible,  amener  le  dispositif 
illuminateur  a  produire  une  illumination  concen- 

25  tree  d'un  endroit  contenant  la  cible  pour  produire, 
dans  I'autre  projectile,  une  correction  de  trajec- 
toire  en  direction  de  I'endroit  illumine. 

5.  Procede  suivant  la  revendication  4,  caracte- 
rise  en  ce  qu'il  comporte  un  autodirecteur  et  un 

30  dispositif  illuminateur,  le  dispositif  detecteur 
(MFD,  TCG)  destine  a  activer  le  dispositif  illumina- 
teur  (T,  LS)  etant  le  meme  que  celui  inclus  dans 
I'autodirecteur  et  ce  dispositif  detecteur  (MFD, 
TCG)  active  le  dispositif  illuminateur  a  la  fin  de  la 

35  trajectoire  du  projectile  en  direction  de  la  cible 
pour  designer  la  cible  au(x)  projectile(s)  sui- 
vant(s). 

6.  Procede  suivant  la  revendication  5,  dans 
lequel  I'autodirecteur  de  cible  comprend  une 

40  antenne  (A,  M-,—  M4)  avec  des  feeders  individuels 
(M1—  M4)  pour  balayer  la  zone  de  cible  par  activa- 
tion  successive  des  feeders,  par  exemple  un 
autodirecteur  fonctionnant  dans  la  gamme  miili- 
metrique  ou  dans  la  gamme  radar,  caracterise  en 

45  ce  que  les  moyens  destines  a  diriger  I'illumination 
vers  une  zone  choisie  ou  se  trouve  la  cible 
comprend  I'antenne  (A,  M,—  M4)  et  un  moyen  (S-,) 
pour  verrouiller  le  circuit  produisant  I'actionne- 
ment  successif  des  feeders  {M,  —  M4)  sur  le  feeder 

so  qui  correspond  au  lobe  ou  est  situee  la  cible,  le 
dispositif  illuminateur  (T)  etant  connecte  a  ce 
feeder. 

7.  Projectile  suivant  la  revendication  5,  dans 
lequel  I'autodirecteur  de  cible  comprend  des  len- 

55  tilles  (LS1f  LS2)  pour  projeter  une  image  sur  un 
detecteur  (DA)  qui  coopere  avec  des  moyens  (BC, 
DC1(  DC2)  pour  le  balayage  successif  du  detecteur 
(DA)  en  vue  de  determiner  la  position  de  la  cible, 
par  exemple  fonctionnant  avec  de  la  lumiere 

so  visible  ou  de  la  lumiere  laser,  caracterise  en  ce 
que  le  dispositif  destine  a  diriger  I'illumination 
vers  une  zone  choisie  comprend  les  lentilles  (LS1( 
LS2)  et  un  ensemble  de  miroirs  reglables  (SPX, 
SPY)  introduit  dans  le  trajet  de  transmission  des 

65  lentilles,  ces  miroirs  etant  commandes  par  le 

Verstarker,  Detektor  und  mit  Signalverarbeitungs- 
mitteln  an  den  Empfang  der  eigenen  Strahlung 
des  Zieles  oder  der  von  dem  eigenen  Projektil 
ausgestrahlten  und  an  dem  Ziel  reflektierten 
Strahlung  angepasst  ist. 

9.  Projektil  nach  einem  der  Anspriiche  4  bis  8, 
dadurch  gekennzeichnet,  dass  es  einen  Modula- 
tor  (M0D1  ;  MOD)  zum  Modulieren  der  Lichtquelle 
aufweist  und  dass  der  Empfangskanal  fur  den 
Empfang  und  die  Detektion  von  Strahlung  von 
einem  anderen  Projektil  einen  Demodulator  (RG, 
TCG)  aufweist. 

Revendications 

1.  Procede  pour  combattre  des  cibles  en  tirant 
des  projectiles  explosifs  pourvus  de  detecteurs  de 
cibles  et  autodirecteurs  (A,  M-,...M4,  Su  C,  SM,  B, 
l_o,  S2,  MFD;  LS,  SC,  DA,  VA,  AD,  TM  TF,  TCG, 
DAX)  en  direction  de  la  cible  afin  d'assurer,  apres 
la  detection  de  la  cible,  le  guidage  automatique 
du  projectile  vers  cette  cible,  I'autodirecteur  fonc- 
tionnant  par  reception  et  detection  d'un  rayonne- 
ment  electromagnetique  pour  deduire  un  signal 
d'erreur  indiquant  und  deviation  entre  la  trajec- 
toire  du  projectile  et  une  trajectire  passant  par  la 
cible,  ce  signal  d'erreur  etant  utilise  pour  agir  sur 
des  moyens  de  guidage  (SE,  SS,  MO1,  MO2;  CCX, 
CCY,  MOX,  MOY)  prevus  sur  le  projectile  en  vue 
de  rapprocher  la  deviation  de  zero,  etant  entendu 
que,  dans  une  rafale  de  projectiles,  Tune  d'eux  au 
moins  porte  des  dispositifs  illuminateurs  (T;  To, 
MOD,  LS,  SOX,  CX,  TRX,  MMX,  SPX,  SPY,  L2,  LS2) 
destines  a  illuminer  la  zone  de  la  cible  au  moyen 
d'un  rayonnement  auquel  I'autodirecteur  d'un 
autre  projectile  est  sensible,  caracterise  en  ce  que 
les  dispositifs  illuminateurs  sont  actives,  lors  de  la 
detection  d'une  cible  et,  apres  activation,  assurent 
une  illumination  concentree  de  ('emplacement  de 
la  cible  pour  produire  une  correction  de  trajec- 
toire  de  I'autre  projectile  au  moyen  de  I'illumina- 
tion  concentree  de  ('emplacement  de  la  cible  par 
la  premier  projectile. 

2.  Procede  suivant  la  revendication  1,  caracte- 
rise  en  ce  que  les  dispositifs  illuminateurs  (T,  Tc 
MOD,  LS,  SOX,  CX,  TRX,  MMX,  SPX,  SPY,  L2,  LS2) 
sont  actives  a  la  fin  d'une  trajectoire  du  projectile 
en  direction  de  la  cible  afin  de  designer  la  cible 
aux  projectiles  suivants  de  la  rafale,  en  premier 
lieu  au  projectile  suivant  le  plus  proche. 

3.  Procede  suivant  la  revendication  2,  caracte- 
rise  en  ce  que  tous  les  projectiles  tires  dans  une 
rafale  sont  identiques  et  sont  pourvus  de  disposi- 
tifs  illuminateurs,  la  commutation  vers  la  fonction 
d'illumination  etant  effectuee  dans  chaque  pro- 
jectile  pendant  la  derniere  partie  de  la  trajectoire 
du  projectile  en  direction  de  la  cible. 

4.  Projectile  (P)  pour  realiser  le  procede  suivant 
Tune  quelconque  des  revendications  1  a  3,  propre 
a  cooperer  avec  un  autre  projectile  (P)  et  compor- 
tant  un  detecteur  de  cible  et  autodirecteur,  avec 
un  dispositif  detecteur  de  cible  et  autodirecteur, 
avec  un  dispositif  recepteur  (B,  LO,  S2;  SC)  et  un 
dispositif  detecteur  (MFD;  DA)  pour  la  reception 
et  la  detection  de  rayonnement  electromagneti- 
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detecteur  (TCG)  en  fonction  de  la  position  d'une 
cible  d'une  maniere  telle  que  I  'illumination 
provenant  du  dispositif  illuminateur  soit  dirigee 
vers  la  cible  par  I'intermediaire  des  miroirs  regla- 
bles. 

8.  Projectile  suivant  I'une  quelconque  des 
revendications  5  a  7,  caracterise  par  un  dispositif 
de  commutation  (SE,  Sn;  TC,  GA)  pour  position- 
ner  I'autodirecteur  avec  le  montage  de  recepteur 
et  detecteur  et  I'unite  de  traitement  de  signal  dans 
I'un  ou  I'autre  de  deux  etats,  un  etat  pour  un 
mode  de  fonctionnement  semi-actif  lorsque  le 
signal  provenant  d'une  zone  illuminee  par  un 
autre  projectile  est  regu  et  dans  cet  etat  le  canal  de 
recepteur  de  I'autodirecteur  comprenant  un 
amplificateur,  un  detecteur  et  un  dispositif  de 

traitement  de  signal  est  adaptee  au  rayonnement 
produit  par  le  dispositif  illuminateur,  et  un  etat 
pour  un  mode  de  fonctionnement  a  balayage 
independant  lorsque  le  canal  de  recepteur  com- 
prenant  I'amplificateur,  le  detecteur  et  le  disposi- 
tif  de  traitement  de  signal  est  adapte  a  la  recep- 
tion  du  rayonnement  propre  a  la  cible  ou  du 
rayonnement  transmis  par  le  projectile  propre  et 
reflechi  par  la  cible. 

9.  Projectile  suivant  I'une  quelconque  des 
revendications  4  a  8,  caracterise  en  ce  qu'il  com- 
prend  un  modulateur  (M0D1;  MOD)  pour  modu- 
ler  la  source  d'illumination,  et  le  canal  de  recep- 
teur  pour  la  reception  et  la  detection  du  rayonne- 
ment  transmis  par  un  autre  projectile  comprend 
un  demodulateur  (RG,  TCG). 
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