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flow  through  the  firing  circuit,  the  charge  will  be 
fired,  and  the  current  will  be  detected  by  a  current 
detecting  unit.  Scanning  of  the  firing  circuits 
normally  starts  always  on  the  same  firing  circuit, 

5  but  according  to  a  variant  of  the  invention  the 
operator  himself  may  define  the  starting  point  of 
the  scanning  by  not  connecting  any  charge  in  the 
firing  circuit  before  the  desired  starting  point. 
According  to  this  variant,  the  device  first  searches 

to  out  a  firing  circuit  without  charge,  the  current 
connected  to  the  firing  circuits  being  insufficient 
for  firing  a  charge.  After  that,  the  search  for  a 
connected  charge  is  begun,  and  when  such  a 
charge  is  encountered,  the  firing  current  is  con- 

15  nected  to  the  corresponding  firing  circuit,  and  the 
charge  is  fired.  The  above-mentioned  sequence  is 
carried  out  automatically  by  a  logic  unit  con- 
nected  between  the  current  detecting  unit  and  the 
current  switching  unit,  said  units  being  activated 

20  only  when  a  firing  impulse  is  available  on  the 
input  of  the  device. 

An  embodiment  of  the  invention  will  now  be 
described  with  reference  to  the  accompanying 
drawings.  Fig.  1  is  a  block  diagram  illustrating  the 

25  principle  of  the  present  invention.  Fig.  2  is  a  flow 
diagram  illustrating  the  method  according  to  the 
present  invention.  Fig.  3  is  a  more  detailed  block 
diagram  of  the  logic  and  selector  unit  shown  in 
Fig.  1.  Fig.  4  is  a  circuit  diagram  illustrating  a 

30  current  switching  unit,  a  current  detecting  unit, 
and  a  firing  circuit. 

The  principles  of  the  device  according  to  the 
invention,  which  is  intended  to  be  connected  to  a 
firing  unit  capable  of  accommodating  thirty 

35  charges,  will  be  described  below.  As  will  appear 
from  Fig.  1,  the  device  comprises  a  current 
switching  unit  10  which,  via  a  current  detecting 
unit  11,  is  connected  to  switches  16!  —  1630. 
Between  each  switch  16!  —  1630  and  earth,  a 

40  charge  may  be  connected  in  any  one  of  the  firing 
circuits  17,  —  1730  of  a  firing  unit.  Furthermore,  the 
device  comprises  a  logic  and  selector  unit  15 
having  thirty-one  outputs  150-—  1530,  of  which  an 
output  150  is  connected  to  the  current  switching 

45  unit  10  for  transmitting  a  control  signal  thereto, 
the  remaining  thirty  outputs  15i  —  1530  being  con- 
nected  each  to  one  switch  16n  —  1630  for  control- 
ling  the  state  thereof.  The  supply  voltage  to  the 
logic  unit  1  5  is  derived  from  the  firing  impulse,  i.e. 

so  the  voltage  pulse  indicating  that  a  charge  is  to  be 
fired,  and  is  stabilised  by  means  of  a  voltage 
regulator  12.  The  device  thus  is  carrying  current 
only  when  the  firing  impulses  has  been  supplied 
to  the  input  of  the  device. 

55  The  function  of  the  device  will  now  be 
described  with  reference  to  Figs.  1  and  2.  When 
the  device  receives  a  firing  impulse  (20,  Fig.  2), 
the  logic  unit  15  is  supplied  with  current  via  the 
voltage  regulator  12.  The  logic  unit  closes  the  first 

60  switch  16,  (21,  Fig.  2)  and  supplies  a  LOW  control 
signal  to  the  current  switching  unit  10  which 
supplies  a  checking  current,  i.e.  a  current  which  is 
smaller  than  the  firing  current  (22,  Fig.  2)  required 
for  the  firing  of  a  charge.  If  a  charge  is  connected 

65  in  the  firing  circuit  between  the  said  switch  and 

Description 

The  present  invention  relates  to  a  device  for 
weapon  training. 

GB—  A—  2  084  305  discloses  a  device  for 
weapon  firing  for  locating  and  subsequent  firing 
of  one  pyrotechnic  charge  connected  in  a  firing 
circuit  in  a  firing  unit  comprising  a  plurality  of 
firing  circuits  for  connecting  charges,  said  device 
comprising,  on  the  one  hand,  a  current  switching 
unit  which  is  adapted,  upon  receipt  of  a  voltage 
pulse  indicating  that  a  charge  is  to  be  fired,  to 
connect  to  one  of  the  firing  circuits  of  the  firing 
unit  a  checking  current  insufficient  for  firing  a 
charge,  to  check  whether  a  charge  is  connected  in 
the  firing  circuit  concerned,  and  adapted,  if  this  is 
not  the  case,  to  repeat  such  connection  of  check- 
ing  current  for  the  remaining  firing  circuits  until  a 
connected  charge  is  found  and,  when  this  has 
happened,  to  connect  a  firing  current  sufficient  for 
firing  to  the  firing  circuit  in  which  the  charge  has 
been  found  and,  on  the  other  hand,  a  current 
detecting  unit  adapted  to  effect  the  said  check  by 
detecting  if  current  is  flowing  through  the  firing 
circuit  concerned. 

Said  known  system  requires  that  firstly  an 
interrogation  sequence  is  initiated  by  an  operator 
and  reported  by  the  system.  Then  the  operator 
has  to  initiate  a  firing  sequence  and  finally  the 
operator  has  to  operate  a  fire  enable  signal 
source. 

The  British  patent  specification  GB—  A—  2361/ 
1913  discloses  an  apparatus  comprising  a  current 
switching  unit  which  consists  of  a  manually  acti- 
vated  switch  which,  upon  activation,  connects  a 
resistor  in  series  with  the  firing  circuit,  thereby 
reducing  the  current  to  such  an  extent  that  firing 
cannot  take  place.  A  bell  is  used  as  current 
detecting  unit  for  detecting  whether  current  is 
flowing  through  the  connected  firing  circuit.  The 
apparatus  thus  is  essentially  mechanical  and  is 
operated  manually  and  in  that  a  new  firing 
impulse  (a  voltage  pulse  indicating  that  a  charge 
is  to  be  fired)  must  be  provided  for  each  firing 
circuit  which  is  to  be  checked. 

It  therefore  is  an  object  of  the  present  invention 
to  provide  a  device  which  is  activated  only  upon 
receipt  of  the  firing  impulse  and  then  auto- 
matically  searches  for  and  analyses  whether  a 
charge  is  present  in  any  barrel  and,  if  a  charge  is 
present,  fires  this  charge. 

A  further  object  is  to  allow,  upon  supply  of  a 
firing  impulse,  firing  of  the  charge  first  found 
independently  of  the  position  this  charge  has  in 
the  firing  unit. 

The  object  of  the  invention  is  realised  by  means 
of  a  device  having  the  subject-matters  stated  in 
the  appended  independent  claim  1.  Embodiments 
of  the  invention  are  defined  in  the  dependent 
claims  2  —  5. 

According  to  the  present  invention,  the  device 
thus  automatically  locates  the  positions  in  which 
a  charge  is  connected.  This  is  done  by  connecting 
a  current  to  one  firing  circuit  at  a  time.  If  a  charge 
is  connected  to  this  firing  circuit,  a  current  will 
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next  thirty  outputs  57!—  5730  are  connected  to  the 
corresponding  switches  16,  —  1630  (see  Fig.  1)  and 
the  last  output  5731  is  not  being  used.  The  status 
decoder  54  which  activates  the  demultiplexer  57 

5  with  a  signal  on  its  input  E,  has  an  output 
connected  to  the  current  switching  unit  10  for 
transmission  of  a  control  signal  thereto.  The  logic 
and  selector  unit  also  comprises  a  resetting  circuit 
(not  shown)  which,  at  the  beginning  of  each  firing 

10  impulse,  resets  the  JK-flip-flops  52,  53,  the 
address  counter  55  and  the  maximum  time 
counter  56.  There  is  also  a  clock  circuit  (not 
shown)  supplying  clock  pulses  to  the  last-men- 
tioned  circuits. 

m  When  the  device  according  to  the  present 
invention  receives  a  firing  impulse,  the  JK-flip- 
flops  52,  53,  the  address  counter  55  and  the 
maximum  time  counter  56  are  first  reset.  Then  the 
demultiplexer  57  is  activated,  its  first  output  570 

20  being  set  to  "1".  This  output  is  connected  back  to 
the  gating  network  51  in  such  a  manner  that  the 
inputs  of  the  flip-flops  52,  53  will  be  "0",  i.e.  the 
status  of  the  flip-flops  cannot  be  changed  when 
l=0.  This  is  utilised  in  order  to  get  past  the  output 

25  570.  At  the  next  clock  pulse,  the  address  counter 
55  is  incremented  one  step,  and  the  next  output 
57,  on  the  demultiplexer  57  is  set  to  "1".  The 
current  through  the  corresponding  firing  circuit  is 
sensed,  and  the  result  is  indicated  by  means  of  a 

30  signal  from  the  current  sensing  unit  11  to  the 
gating  network  51.  When  a  firing  circuit  without 
connected  charge  is  encountered,  the  Q-output  of 
the  JK-f  lip-flop  is  set  to  "1"  one,  whereupon  the 
device  begins  to  search  for  a  connected  charge. 

35  Scanning  is  effected  in  the  same  manner  as 
before,  and  incrementation  of  the  address 
counter  55  continues.  When  a  connected  charge 
is  encountered,  the  Q-output  of  the  JK-flip-flop  53 
is  set  to  "1",  the  address  counter  55  being 

40  stopped  and  the  status  decoder  54  supplying  a 
high  control  signal  to  the  current  switching 
means  10  which  transmits  a  firing  current  through 
the  connected  firing  circuit.  At  the  same  time,  the 
maximum  time  counter  56  begins  to  count. 

45  Before  the  time  delay  predetermined  by  this 
counter  has  expired,  nothing  happens,  but  when 
the  output  signal  from  the  counter  goes  HIGH,  the 
current  in  the  firing  circuit  of  the  charge  just  fired 
is  sensed.  If  current  still  flows  in  the  circuit,  the  Q- 

50  output  of  the  JK-flip-flop  53  is  cleared,  and  the 
address  counter  55  is  activated,  the  maximum 
time  counter  56  is  reset,  and  the  search  for  a  new 
connected  charge  is  resumed.  If,  on  the  other 
hand,  there  is  no  current  flowing  in  the  firing 

55  circuit,  the  JK-flip-flop  52  is  cleared,  the  enable 
input  E  of  the  demultiplexer  57  being  cleared,  and 
nothing  more  happens  during  the  current  firing 
impulse. 

Finally,  mention  should  be  made  of  the  case 
60  when  charges  are  connected  in  all  of  the  firing 

circuits  of  the  device,  and  also  the  case  when  the 
device  contains  no  charges.  In  the  first  case,  the 
device  will  find  no  empty  firing  circuit  when 
scanning  the  thirty  firing  circuits  17,-1730.  How- 

65  ever,  when  the  last  output  5731  of  the  selector  unit 

earth,  a  current  will  flow  through  the  detecting 
unit  11,  the  switch  16,  and  the  firing  circuit  17,  to 
earth.  This  current  is  detected  by  the  detecting 
unit  11  which  supplies  a  signal  to  the  logic  unit  15 
signalling  that  a  charge  is  connected.  If,  on  the 
other  hand,  there  is  no  connected  charge  at  this 
location,  the  circuit  is  interrupted,  and  no  current 
will  flow  through  the  current  detecting  unit  11. 

The  device  starts  by  searching  for  a  firing  circuit 
without  connected  charge  (23,  Fig.  2),  said  circuit 
defining  the  starting  point  of  the  actual  search  for 
a  connected  charge.  To  begin  with,  the  first  switch 
16,  is  closed.  If  a  charge  is  connected  at  this 
location,  the  switch  16,  is  disconnected,  and  the 
next  switch  162  is  closed  (24,  Fig.  2).  This  proce- 
dure  is  repeated  until  a  firing  circuit  without 
connected  charge  is  found.  Then  the  search  for  a 
connected  charge  is  begun.  This  search  is 
effected  in  the  same  manner,  i.e.  the  next  switch 
is  closed,  and  the  detecting  unit  11  detects  if  any 
current  is  flowing  in  the  circuit  (25,  26,  Fig.  2).  If 
not,  scanning  is  continued  on  the  next  firing 
circuit.  When  a  connected  charge  is  encountered, 
scanning  is  stopped,  and  the  logic  unit  15  sup- 
plies  a  high  HIGH  control  signal  to  the  current 
switching  unit  10  which  supplies  a  firing  current 
to  the  connected  charge  which  then  is  fired  (27, 
Fig.  2).  When  a  charge  has  been  fired,  the  firing 
circuit  may  be  short-circuited.  To  prevent  this 
short-circuiting  from  blocking  the  device  during 
its  continued  use,  a  test  is  made  after  a  predeter- 
mined  time  delay  to  check  if  current  is  still  flowing 
in  the  firing  circuit  (28,  29,  Fig.  2).  If  this  is  the 
case,  the  device  goes  on  and  tries  to  fire  the  next 
charge  (30,  Fig.  2).  If,  however,  there  is  no  current 
flowing  in  the  firing  circuit,  firing  has  been  com- 
pleted,  and  the  logic  is  locked  so  that  nothing 
more  can  happen  during  this  firing  impulse  (31, 
Fig.  2). 

The  logic  and  selector  unit  will  now  be 
described  in  more  detail,  reference  being  had  to 
Fig.  3.  A  gating  network  51  has  four  outputs,  two 
of  which  are  connected  to  a  JK-flip-flop  52,  while 
the  other  two  are  connected  to  another  JK-flip- 
flop  53.  The  Q-output  of  the  JK-flip-flop  52  is 
connected  on  the  one  hand  to  one  input  A2  of  a 
status  decoder  54  and,  on  the  other  hand,  back  to 
the  gating  network  51,  while  its  complementary 
Q-output  only  is  fed  back  to  the  gating  network 
51  .  The  Q-output  of  the  other  JK-flip-flop  53  is  fed 
back  to  the  gating  network  51,  to  the  second  input 
A,  of  the  status  decoder  54  and  to  an  enable  input 
on  an  address  counter  55,  while  its  comple- 
mentary  Q-output  is  connected  to  a  reset  input  R 
on  a  maximum  time  counter  56,  the  output  of 
which  is  fed  back  to  the  input  M  of  the  gating 
network  51.  The  address  counter  55  has  seven 
outputs  corresponding  each  to  one  bit  in  an 
address.  The  most  significant  bit  is  fed  back  to  the 
counter,  and  when  this  bit  is  set  to  one,  the 
counter  is  stopped.  The  five  least  significant  bits 
are  connected  to  a  demultiplexer  57,  the  data 
input  of  which  is  always  set  to  one.  The  demulti- 
plexor  57  has  thirty-two  outputs  of  which  the  first 
one  570  is  fed  back  to  the  gating  network  51,  the 
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In  both  of  these  cases,  current  is  thus  flowing 
through  the  resistors  73,  74  of  the  current  detect- 
ing  unit,  the  transistor  75  as  well  as  the  transistor 
79  becoming  conductive,  and  the  logic  unit 
receiving  a  signal  indicating  that  a  charge  is 
connected  in  the  firing  circuit.  If,  on  the  other 
hand,  there  is  no  charge  in  the  firing  circuit 
connected,  the  circuit  from  the  input  62  to  earth  is 
interrupted,  and  no  current  will  flow  through  the 
current  detecting  unit  11.  In  such  a  case,  there  is 
no  biasing  of  the  transistors  75  and  79,  and  the 
logic  unit  receives  a  signal  indicating  that  there  is 
no  charge  in  the  circuit. 

It  will  be  appreciated  that  the  above  described 
embodiment  of  a  device  according  to  the  present 
invention  is  but  an  example  and  should  not  be 
interpreted  as  if  the  number  of  charges  were 
restricted  to  thirty. 

Claims 

1.  A  device  for  weapon  training  for  locating  and 
subsequent  firing  of  one  pyrotechnic  charge  con- 
nected  in  a  firing  circuit  (17!  —  1730)  in  a  firing  unit 
comprising  a  plurality  of  firing  circuits  for  con- 
necting  charges,  said  device  comprising,  on  the 
one  hand,  a  current  switching  unit  (10)  which  is 
adapted,  upon  receipt  of  a  voltage  pulse  indicat- 
ing  that  a  charge  is  to  be  fired,  to  connect  to  one 
of  the  firing  circuits  of  the  firing  unit  a  checking 
current  insufficient  for  firing  a  charge,  to  check 
whether  a  charge  is  connected  in  the  firing  circuit 
concerned,  and  adapted,  if  this  is  not  the  case,  to 
repeat  such  connection  of  checking  current  for  the 
remaining  firing  circuits  until  a  connected  charge 
is  found  and,  when  this  has  happened,  to  connect 
a  firing  current  sufficient  for  firing  to  the  firing 
circuit  in  which  the  charge  has  been  found  and, 
on  the  other  hand,  a  current  detecting  unit  (11) 
adapted  to  effect  the  said  check  by  detecting  if 
current  is  flowing  through  the  firing  circuit  con- 
cerned,  characterised  by  a  logic  unit  (15)  con- 
nected  between  said  current  detecting  unit  (11) 
and  said  current  switching  unit  (10)  for  controlling 
the  supply  of  checking  current  and  firing  current 
by  said  current  switching  unit  in  response  to  the 
check  made  by  said  current  detecting  unit  (11), 
said  logic  unit  being  arranged  such  that  it  causes, 
upon  receipt  of  a  firing  impulse,  as  well  the 
locating  of  one  fireable  charge  by  the  repeated 
supply  of  checking  current,  as  the  firing  of  one 
pyrotechnic  charge. 

2.  A  device  as  claimed  in  claim  1,  characterised 
by  a  selector  unit  (57)  adapted  to  connect  one 
firing  circuit  (17!  —  1730)  at  a  time  to  said  current 
switching  unit  (10)  and  said  current  detecting  unit 
(1  1  )  for  checking  whether  a  charge  is  connected  in 
the  respective  firing  circuit. 

3.  A  device  as  claimed  in  claim  1  or  2,  charac- 
terised  in  that  said  logic  unit  (15)  comprises  a 
counter  (56)  adapted  to  supply,  at  a  predeter- 
mined  time  after  firing  of  a  charge,  a  signal  which 
causes  a  check  to  be  made  as  to  whether  current 
is  flowing  in  the  firing  circuit  of  the  fired  charge 
(17,-1730). 

is  addressed,  no  current  will  flow  through  the 
current  detecting  unit  1  1  because  the  addressed 
output  is  not  connected  to  any  firing  circuit.  This 
will  then  be  interpreted  as  a  firing  circuit  without 
charge,  and  the  device  begins  to  search  for  a  5 
connected  charge  on  the  output  570.  In  the  second 
case,  on  the  other  hand,  a  firing  circuit  without 
charge  is  found  directly.  The  firing  circuits  are 
then  scanned  without  encountering  any  con- 
nected  charge.  When  the  most  significant  bit  of  10 
the  addresses  counter  55  is  "1",  i.e.  when  all  firing 
circuits  have  been  scanned  twice,  scanning  is 
stopped. 

Fig.  4  illustrates  the  circuit  diagram  of  the 
current  switching  unit  10,  the  current  detecting  is 
unit  11  and  a  switch  16!  for  connection  of  a  first 
firing  circuit  17V  The  current  switching  unit  10  has 
an  input  61  which  receives  a  control  signal  from 
the  logic  and  selector  unit  15,  and  an  input  62 
which  receives  the  firing  impulses.  The  input  61  is  20 
connected  to  a  zener  diode  63  which  is  connected 
to  earth  via  a  resistor  64  and  to  the  base  of  a 
transistor  66  via  a  resistor  65.  The  input  62  is 
connected  to  the  collector  of  the  transistor  66  via 
two  resistors  68  and  69  between  which  the  base  25 
of  a  Darlington  amplifier  67  is  connected.  A 
resistor  70  limiting  the  firing  current  may  be 
connected  between  the  emitter  of  the  Darlington 
amplifier  67  and  a  switch  16V  The  switch  16-t  is  a 
Darlington  amplifier  which  is  biased  from  the  30 
corresponding  output  15,  of  the  logic  unit  15,  for 
connection  of  a  firing  circuit  17V  The  other 
switches  16̂   —  1630  and  the  firing  circuits 
172  —  1730  are  similarly  arranged. 

The  current  detecting  unit  11  comprises  two  35 
transistor  stages.  The  first  stage  comprises  resis- 
tors  73,  74  connected  in  parallel  with  the  Darling- 
ton  amplifier  67  and  the  resistor  70,  and  a  tran- 
sistor  75  whose  collector  is  connected  to  the 
second  transistor  stage.  The  second  transistor  40 
stage  comprises  two  biasing  resistors  76,  77,  a 
collector  resistor  78  which  is  connected  to  the 
voltage  supply,  and  a  transistor  79.  The  voltage 
between  the  collector  and  emitter  of  the  resistor 
79  constitutes  the  input  signal  to  the  logic  unit  15.  45 

When  the  output  15,  of  the  logic  and  selector 
unit  15  goes  HIGH,  the  Darlington  amplifier  which 
constitutes  the  switch  16!  is  biased.  If  a  charge  is 
connected  in  the  firing  circuit  17n  between  the 
said  switch  16!  and  earth,  a  closed  circuit  is  so 
formed  from  the  input  62  via  the  Darlington 
amplifier  67,  the  resistor  70  limiting  the  firing 
current,  the  Darlington  amplifier  16-i  and  the  firing 
circuit  17!  to  earth,  as  well  as  through  the  parallel 
branch  comprising  the  resistors  73,  74.  If  the  55 
control  signal  on  the  input  61  of  the  current 
switching  unit  10  in  this  instance  is  LOW,  the 
Darlington  amplifier  67  is  throttled,  and  but  a  low 
current,  the  checking  current,  flows  through  the 
resistors  73,  74  to  the  firing  circuit  17V  If,  instead,  60 
the  said  control  signal  is  HIGH,  current  flows 
through  both  branches  to  the  firing  circuit  17,. 
Since  the  Darlington  amplifier  67  is  in  a  conduc- 
tive  state,  the  current  in  this  branch  is  greatly 
amplified  and  thus  constitutes  the  firing  current.  65 
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4.  Vorrichtung  nach  irgendeinem  der  Anspru- 
che  1  bis  3,  dadurch  gekennzeichnet,  dalS  die 
Logikschaltung  (15)  einen  Adressenzahler  (55) 
enthalt,  mit  dem  angegeben  wird,  welcher  Feuer- 
Kreis  (17n  —  1730)  mit  dem  Stromschalter  (10)  zu 
verbinden  ist,  urn  immer  dann  mit  dem  Zahlvor- 
gang  aufzuhoren,  wenn  alle  Feuer-Kreise  zweimal 
abgetastet  worden  sind,  ohne  daB  eine  Ladung 
angetroffen  wurde. 

5.  Vorrichtung  nach  irgendeinem  der  Ansprii- 
che  1  bis  4,  dadurch  gekennzeichnet,  daB  die 
Logikschaltung  (15)  so  ausgebildet  ist,  daB  sie 
nach  einem  Feuer-Kreis  (17,-1730)  sucht,  welcher 
keine  Ladung  enthalt,  bevor  eine  Suche  fur  eine 
angeschlossene  Ladung  vorgenommen  wird, 
wodurch  der  Startpunkt  der  letzterwahnten  Suche 
variiebar  ist. 

Revendications 

1.  Un  dispositif  pour  s'exercer  aux  armes,  des- 
tine  a  localiser  et  a  allumer  par  la  suite  une  charge 
pyrotechnique  connectee  a  d'un  circuit  d'allu- 
mage  (17,-1730)  dans  une  unite  d'alumage  com- 
portant  une  plurality  de  circuits  d'allumage  pour 
connecter  des  charges,  ledit  dispositif  compor- 
tant,  d'une  part,  un  systeme  de  commutation  de 
courant  (10)  qui  est  agence,  apres  reception  d'une 
impulsion  de  tension  indiquant  qu'une  charge  a 
ete  allumee,  pour  connecter  a  I'un  des  circuits 
d'allumage  du  systeme  un  courant  de  verification 
insuffisant  pour  allumer  une  charge,  afin  de  veri- 
fier  si  une  charge  est  connectee  sur  le  circuit 
d'allumage  conceme,  et  adapte  si  ce  n'est  pas  le 
cas  pour  repeter  une  telle  connexion  du  courant 
de  verification  pour  les  circuits  d'allumage  res- 
tants  jusqu'a  ce  qu'une  charge  connected  soit 
trouvee  et,  si  cela  se  produisait,  pour  connecter 
un  courant  d'allumage  suffisant  pour  mettre  a  feu 
le  circuit  d'allumage  dans  lequel  la  charge  a  ete 
trouvee  et,  d'autre  part,  un  organe  de  detection  de 
courant  (11)  adapte  pour  realiser  ladite  verifica- 
tion  en  detectant  si  du  courant  passe  a  travers 
ledit  circuit  d'allumage  concerne,  caracteris6  par 
un  systeme  logique  (15)  connecte  entre  ledit 
organe  de  detection  de  courant  (11)  et  ledit 
systeme  de  commutation  de  courant  (10)  pour 
commander  I'alimentation  en  courant  de  verifica- 
tion  et  en  courant  d'allumage  par  ledit  systeme  de 
commutation  de  courant  en  reponse  a  la  verifica- 
tion  faite  par  ledit  systeme  de  detection  de  cou- 
rant  (11),  ledit  systeme  logique  etant  agence  de 
facon  qu'il  provoque,  apres  reception  d'une 
impulsion  d'allumage  aussi  bien  la  localisation 
d'une  charge  susceptible  d'etre  mise  a  feu  par 
I'alimentation  repetee  en  courant  de  verification 
que  I'allumage  d'une  charge  pyrotechnique. 

2.  Un  dispositif  tel  que  revendique  dans  la 
revendication  1,  caracterise  par  un  organe  selec- 
teur  (57)  agence  pour  connecter  un  circuit  d'allu- 
mage  (17,-1730)  a  un  instant  audit  systeme  de 
commutation  de  courant  (10)  et  audit  organe  de 
detection  de  courant  (11)  pour  verifier  si  une 
charge  est  connectee  sur  le  circuit  d'allumage 
correspondant. 

4.  A  device  as  claimed  in  any  one  of  claims 
1  —  3,  characterised  in  that  said  logic  unit  (15) 
comprises  an  address  counter  (55)  adapted  to 
indicate  which  firing  circuit  (17,-1730)  is  to  be 
connected  to  said  current  switching  unit  (10)  and 
to  stop  when  all  firing  circuits  have  been  scanned 
twice  without  encountering  any  charge. 

5.  A  device  as  claimed  in  any  one  of  claims 
1—4,  characterised  in  that  the  logic  unit  (15)  is  so 
arranged  that  a  search  is  made  for  a  firing  circuit 
(171_1730)  having  no  connected  charge,  before 
the  search  for  a  connected  charge  is  begun, 
whereby  the  starting  point  of  said  last-mentioned 
search  may  be  varied. 

Patentanspriiche 

1.  Vorrichtung  zum  Oben  an  Geschiitzen  durch 
Erfassen  und  nachfolgendes  Feuern  einer  pyro- 
technischen  Ladung  in  einem  Feuer-Kreis 
(171_1730)  einer  eine  Mehrzahl  von  Feuer-Kreisen 
mit  Ladungen  enthaltenden  Feuerzentrale,  wobei 
einerseits  ein  Stromschalter  (10)  vorgesehen  ist, 
der  bei  Empfang  eines  Spannungsimpulses  als 
Befehl  zum  Abfeuern  einer  Ladung  in  einen  der 
Feuer-Kreise  der  Feuerzentrale  einen  Prufstrom 
schickt,  der  unzureichend  ist,  urn  die  Ladung  zu 
zunden,  damit  zunachst  festgestellt  wird,  ob  in 
dem  betroffenen  Feuer-Kreis  eine  Ladung  ange- 
schlossen  ist,  urn  unzutreffendenfalles  die  Zufuhr 
eines  Prufstromes  zu  den  ubrigen  Feuer-kreisen 
fortzusetzen,  bis  eine  angeschlossene  Ladung 
aufgefunden  wird,  damit  zutreffendenfalles  dem 
Feuer-Kreis,  in  dem  die  Ladung  angetroffen 
wurde,  einen  Zundstrom  zuzufuhren,  der  ausrei- 
chend  ist,  die  Ladung  zu  feuern,  und  wobei 
schlielSlich  andererseits  ein  Stromdetektor  (1) 
vorgesehen  ist,  der  diese  Oberpriifung  durch- 
ftihrt,  indem  er  feststellt,  ob  durch  den  betreffe- 
nen  Feuer-Kreis  ein  Strom  flieBt,  gekennzeichnet 
durch  eine  Logikschaltung  (15)  zwischen  Strom- 
detektor  (11)  und  Stromschalter  (10)  zur  Steue- 
rung  der  Zufuhr  von  Prufstrom  und  Zundstrom 
uber  den  Stromschalter  in  Abhangigkeit  von  der 
mit  dem  Stromdetektor  (11)  durchgefuhrten 
Oberpriifung,  wobei  die  Logikschaltung  so  ange- 
ordnet  ist,  daS  sie  bei  Empfang  eines  Feuer- 
Signals  sowohl  fur  die  Ortung  einer  zundbaren 
Ladung  durch  wiederholte  Zufuhr  eines  Prufstro- 
mes  als  auch  fur  das  Zunden  einer  pyrotechni- 
schen  Ladung  sorgt. 

2.  Vorrichtung  nach  Anspruch  1,  gekennzeich- 
net  durch  eine  Wahlerschaltung  (57),  die  der 
Reihe  nach  jeweils  eine  der  Feuer-kreise  (17,, 
1730)  mit  dem  Stromschalter  (10)  und  dem  Strom- 
detektor  (11)  verbindet,  urn  zu  uberpriifen,  ob  in 
dem  entsprechenden  Feuer-Kreis  eine  Ladung 
vorhanden  ist. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  daB  die  Logikschaltung  (15) 
einen  Zahler  (56)  enthalt,  welcher  nach  einer 
zuvor  festgelegten  Zeit  nach  dem  Feuern  der 
Ladung  ein  Signal  liefert,  mit  dem  iiberpruft  wird, 
ob  in  dem  Feuer-Kreis  der  gezundeten  Ladung 
(171_1730)  ein  Strom  flieBt  oder  nicht. 
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(10)  et  pour  s'arreter  lorsque  tous  les  circuits 
d'allumage  ont  ete  balayes  deux  fois  sans  rencon- 
trer  de  charge. 

5.  Un  dispositif  tel  que  revendique  dans  I'une 
quelconque  des  revendications  1  a  4,  caracterise 
en  ce  que  le  systeme  logique  (15)  est  agence  de 
telle  fagon  qu'une  recherche  est  mise  en  oeuvre 
pour  un  circuit  d'allumage  (171  —  1730)  ne  presen- 
tant  pas  de  charge  connectee,  avant  que  la 
recherche  pour  une  charge  connectee  ne  com- 
mence,  de  sorte  que  le  point  de  depart  de  ladite 
recherche  mentionee  en  dernier  peut  etre  modi- 
fie. 

3.  Un  dispositif  tel  que  revendique  dans  la 
revendication  1  ou  2,  caracterise  en  ce  que  ledit 
systeme  logique  (15)  comprend  une  compteur 
(56)  adapte  pour  appliquer,  a  un  instant  predeter- 
mine  apres  allumage  de  la  charge,  un  signal  qui 
provoque  la  msie  en  oeuvre  d'une  verification 
pour  etablir  si  le  courant  passe  par  le  circuit 
d'allumage  de  la  charge  mise  a  feu  (17-,  —  1730). 

4.  Un  dispositif  tel  que  revendique  dans  I'une 
quelconque  des  revendications  1  a  3,  caracterise 
en  ce  que  ledit  systeme  logique  (15)  comprend  un 
compteur  d'adresse  (55)  agence  pour  indiquer 
quel  circuit  d'allumage  (17n  —  1730)  doit  etre  con- 
necte  audit  systeme  de  commutation  de  courant 
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