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(54)  Electric  wave  type  burglar  detection  apparatus  

(57)  It  is  possible  to  be  installed  in  a  comparatively 
small  space,  to  prevent  a  malfunction  even  if  this  appa- 
ratus  is  installed  in  a  location  where  there  is  plenty  of 
electrical  noise,  and  to  surely  detect  presence  and  ab- 
sence  of  a  tag  even  if  the  tag  is  located  near  a  metal 
object. 

A  tag  11  having  a  resonance  circuit  block  is  con- 

tained  with  an  object  1  5  in  a  drawer  1  4,  and  this  drawer 
14  is  contained  in  a  box  13.  A  tag  detection  sensor  16 
installed  in  the  box  13  detects  whether  the  tag  11  is 
present  in  the  drawer  14,  and  a  drawer  sensor  17  de- 
tects  whether  the  drawer  14  is  drawn.  On  the  basis  of 
respective  detection  outputs  of  the  tag  detection  sensor 
16  and  drawer  sensor  17,  a  control  circuit  19  controls 
alarm  means  18. 
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Description 

Technical  Field 

[0001]  The  present  invention  relates  to  an  apparatus 
detecting  a  burglar  by  detecting  with  using  an  radio 
wave  whether  a  tag  having  a  resonance  circuit  block  is 
in  a  predetermined  location  and  the  like. 

Background  Art 

[0002]  Heretofore,  a  tag  is  disclosed  in  Japanese  Un- 
examined  Patent  Publication  No.  8-185584,  the  tag 
which  is  constructed  such  that  a  resonance  circuit  block 
of  the  tag  attached  to  an  object  for  monitoring  a  burglar 
resonates  with  a  specific  frequency  from  a  radio  wave 
transmission  unit,  separation  detection  means  detects 
whether  the  tag  is  separated  from  the  object  for  moni- 
toring  a  burglar,  and  a  separation  information  block  con- 
trols  warning  sound  output  means  on  the  basis  of  a  de- 
tection  output  of  this  separation  detection  means.  In  this 
burglar-alarm  tag,  the  resonance  circuit  block  is  con- 
structed  with  forming  conductive  metal  foil,  having  a  pre- 
determined  shape,  by  etching  and  the  like  in  both  sides 
of  a  thin  film  of  an  insulating  dielectric.  For  example,  a 
coil  portion  formed  in  a  spiral  shape  with  conductive 
metal  foil,  and  a  surface-side  planer  pattern  of  a  capac- 
itor,  connected  to  the  coil  portion,  in  the  central  portion 
of  the  spiral  of  this  coil  portion  are  formed  on  the  surface 
of  the  thin  film. 
[0003]  In  an  entrance  of  an  outlet  selling  the  object  for 
monitoring  a  burglar,  a  transmission  antenna  and  a  re- 
ception  antenna  are  installed  in  a  predetermined  inter- 
val,  and  these  antennas  are  electrically  connected  to  a 
control  block.  The  control  block  is  constructed  such  that 
the  control  block  makes  the  transmission  antenna  trans- 
mit  a  radio  wave  having  a  frequency  resonating  in  the 
resonance  circuit  block  and  always  checks  a  signal  level 
of  a  signal  received  from  the  reception  antenna.  Further- 
more,  a  speaker  sounding  an  alarm  is  connected  to  a 
control  output  terminal  of  the  control  block. 
[0004]  With  using  a  burglar-alarm  tag  constructed  in 
this  manner,  a  radio  wave  transmitted  from  a  transmis- 
sion  antenna  resonates  in  a  resonance  circuit  block  of 
the  tag  attached  to  an  object  for  monitoring  a  burglar  if 
an  object  for  monitoring  a  burglar  passes  between  the 
transmission  antenna  and  a  reception  antenna  without 
payment.  Hence,  the  reception  antenna  receives  an  in- 
put  signal  whose  reception  level  is  modulated.  In  con- 
sequence,  the  control  block  sounds  an  alarm  from  a 
speaker  and  can  check  takeout  of  an  unpaid  product.  In 
regard  to  a  paid-up  product,  a  tag  is  disabled  by  break- 
ing  a  capacitor  through  applying  a  strong  radio  wave,  or 
an  alarm  is  disabled  by  temporarily  stopping  the  alarm 
speaker. 
[0005]  Nevertheless,  the  above  burglar-alarm  tag  re- 
quires  a  transmission  antenna  and  a  reception  antenna, 
which  are  comparatively  large,  so  as  to  detect  a  burglar 

of  a  product  with  the  tag.  Therefore,  this  type  of  tag  has 
a  defect  that  a  comparatively  wide  space  is  required  as 
an  installation  space  of  these  antennas. 
[0006]  In  addition,  the  above  burglar-alarm  tag  has  a 

5  possibility  of  a  malfunction  in  a  location  with  plenty  of 
electrical  noise  of  a  computer  and  the  like. 
[0007]  Furthermore,  in  regard  to  the  above  burglar- 
alarm  tag,  a  central  line  of  the  helical  coil  portion  extends 
in  the  direction  orthogonal  to  a  mounting  surface  of  an 

10  object,  and  hence  a  radio  wave  transmitted  from  the  res- 
onance  circuit  block  passes  the  object.  Therefore,  if  this 
tag  is  attached  on  an  object  whose  surface  is  made  of 
conductive  material  such  as  aluminum  or  ferromagnetic 
material  such  as  a  steel  sheet,  self  inductance  of  the  coil 

is  portion  changes.  Hence,  in  comparison  with  a  case  that 
the  tag  is  attached  to  an  object  whose  surface  is  made 
of  insulating-material  or  non-magnetic  material,  the  tag 
has  a  possibility  of  not  operating  as  a  burglar-alarm  tag 
due  to  an  influence  of  a  change  of  a  resonance  frequen- 

ce  cy  in  the  resonance  circuit  block  and  the  like. 

Disclosure  of  Invention 

[0008]  An  object  of  the  present  invention  is  to  provide 
25  a  radio  wave  type  burglar  detection  apparatus  that  can 

be  installed  in  a  comparatively  small  space,  can  prevent 
a  malfunction  even  if  the  apparatus  is  installed  in  a  lo- 
cation  with  plenty  of  electrical  noise,  and  can  surely  de- 
tect  the  presence  and  absence  of  a  tag  even  if  the  tag 

30  is  placed  in  the  vicinity  of  an  object  made  of  metal. 
[0009]  Another  object  of  the  present  invention  is  to 
provide  a  radio  wave  type  burglar  detection  apparatus 
that  can  increase  a  ratio  (S/N  ratio)  between  a  signal 
transmitted  by  the  tag  detection  sensor  and  a  signal 

35  generated  by  electrical  noise  of  a  computer  and  the  like 
by  making  a  radio  wave,  which  is  transmitted  by  the  tag 
detection  sensor,  have  directivity. 
[0010]  Still  another  object  of  the  present  invention  is 
to  provide  a  radio  wave  type  burglar  detection  apparatus 

40  that  can  immediately  detect  abnormal  operation  caused 
by  a  failure  and  the  like  of  a  tag,  a  tag  detection  sensor, 
a  drawer  sensor,  or  an  upper  lid  sensor,  and  hence  can 
increase  the  reliability  of  the  apparatus. 
[0011]  The  invention  according  to  claim  1,  as  shown 

45  in  Figures  1  and  3,  is  a  radio  wave  type  burglar  detection 
apparatus  comprising:  a  tag  11  that  has  a  resonance 
circuit  block  12  and  is  placed  with  an  object  15  in  a  pre- 
determined  location;  a  tag  detection  sensor  16  that  is 
installed  in  the  vicinity  of  the  tag  11  placed  in  the  prede- 

so  termined  location  and  detects  whether  the  tag  11  is 
present  in  the  predetermined  location;  and  a  control  cir- 
cuit  19  controlling  alarm  means  18  on  the  basis  of  an 
detection  output  of  the  tag  detection  sensor  16. 
[001  2]  Since  the  tag  detection  sensor  1  6  detects  that 

55  the  tag  1  1  is  present  in  the  predetermined  location  if  the 
tag  11  is  placed  in  the  predetermined  location  with  the 
object  15,  the  control  circuit  19  does  not  activate  the 
alarm  means  18.  In  addition,  if  the  tag  11  is  taken  out 
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from  the  predetermined  location  with  the  object  15,  the 
tag  detection  sensor  16  detects  that  the  tag  11  is  not 
present  in  the  predetermined  location,  and  hence  the 
control  circuit  19  activates  the  alarm  means  18. 
[0013]  The  invention  according  to  claim  2,  as  shown 
in  Figures  1  and  3,  is  a  radio  wave  type  burglar  detection 
apparatus  comprising:  a  tag  11  having  a  resonance  cir- 
cuit  block  12;  a  box  13  containing  a  drawer  14  where 
the  tag  1  1  is  contained  with  an  object  1  5;  a  tag  detection 
sensor  16  that  is  installed  in  the  box  13  and  detects 
whether  the  tag  11  is  present  within  the  drawer  14;  a 
drawer  sensor  17  detecting  whether  the  drawer  14  is 
drawn;  and  a  control  circuit  19  controlling  alarm  means 
18  on  the  basis  of  each  detection  output  of  the  tag  de- 
tection  sensor  16  and  drawer  sensor  17. 
[0014]  In  this  radio  wave  type  burglar  detection  appa- 
ratus  according  to  claim  2,  since  the  drawer  sensor  17 
detects  that  the  drawer  14  is  not  drawn  if  the  drawer  14 
is  contained  in  the  box  1  3,  the  control  circuit  1  9  does  not 
activate  the  alarm  means  18  regardless  of  whether  the 
tag  11  is  present  within  the  drawer  14  or  not.  In  addition, 
if  the  drawer  14  is  drawn  from  the  box  13,  the  drawer 
sensor  17  detects  that  the  drawer  14  is  drawn,  and  at 
the  same  time,  the  tag  detection  sensor  16  detects  that 
the  tag  11  is  present  within  the  drawer  14.  Therefore, 
the  control  circuit  1  9  does  not  activate  the  alarm  means 
1  8.  Furthermore,  if  the  tag  1  1  is  taken  out  with  the  object 
15  from  the  drawer  14  with  drawing  the  drawer  14,  the 
tag  detection  sensor  16  detects  that  the  tag  11  is  not 
present  within  the  drawer  14.  Therefore,  the  control  cir- 
cuit  19  activates  the  alarm  means  18. 
[0015]  The  invention  according  to  claim  3,  as  shown 
in  Figure  7,  is  a  radio  wave  type  burglar  detection  appa- 
ratus  comprising:  a  tag  11  having  a  resonance  circuit 
block;  a  box  63  that  contains  the  tag  11  with  an  object 
15  and  has  an  upper  lid  63b  that  can  be  opened  and 
closed;  a  tag  detection  sensor  66  that  is  installed  in  the 
box  63  and  detects  whether  the  tag  11  is  present  within 
the  box  63;  an  upper  lid  sensor  67  detecting  whether  the 
upper  lid  63b  is  opened  or  closed;  and  a  control  circuit 
19  controlling  alarm  means  18  on  the  basis  of  each  de- 
tection  output  of  the  tag  detection  sensor  66  and  upper 
lid  sensor  67. 
[0016]  In  this  radio  wave  type  burglar  detection  appa- 
ratus  according  to  claim  3,  since  the  upper  lid  sensor  67 
detects  that  the  upper  lid  63b  is  not  opened  if  the  upper 
lid  63b  is  closed,  the  control  circuit  1  9  does  not  activate 
the  alarm  means  1  8  regardless  of  whether  the  tag  1  1  is 
present  within  the  box  63  or  not.  In  addition,  if  the  upper 
lid  63b  is  opened,  the  upper  lid  sensor  67  detects  that 
the  upper  lid  63b  is  opened,  and  the  tag  detection  sensor 
66  detects  that  the  tag  11  is  present  within  the  box  63. 
Therefore,  the  control  circuit  19  does  not  activate  the 
alarm  means  18.  Furthermore,  if  the  tag  11  is  taken  out 
with  the  object  15  from  the  box  63  with  opening  the  up- 
per  lid  63b,  the  tag  detection  sensor  66  detects  that  the 
tag  11  is  not  present  within  the  box  63.  Therefore,  the 
control  circuit  19  activates  the  alarm  means  18. 

[001  7]  The  invention  according  to  claim  4  is  the  inven- 
tion  according  to  claim  1  ,  and  further,  as  shown  in  Figure 
1  ,  this  invention  is  characterized  in  that  atag  11  is  placed 
in  one  piece  with  an  object  15  in  a  predetermined  loca- 

5  tion. 
[0018]  In  this  radio  wave  type  burglar  detection  appa- 
ratus  described  in  claim  4,  if  the  object  15  is  taken  out 
from  the  predetermined  location,  the  tag  1  1  also  is  taken 
out  from  the  predetermined  location  surely,  and  hence 

10  a  burglar  of  the  object  15  can  be  surely  detected. 
[001  9]  The  invention  according  to  claim  5  is  the  inven- 
tion  according  to  claim  2  or  3,  and  further,  as  shown  in 
Figure  1  or  7,  this  invention  is  characterized  in  that  a  tag 
1  1  is  contained  in  one  piece  with  an  object  1  5  in  a  drawer 

is  14  or  box  63. 
[0020]  In  this  radio  wave  type  burglar  detection  appa- 
ratus  described  in  claim  5,  if  the  object  15  is  taken  out 
from  the  drawer  14  or  box  63,  the  tag  11  also  is  taken 
out  from  the  drawer  14  or  box  63  surely,  and  hence  a 

20  burglar  of  the  object  15  can  be  surely  detected. 
[0021]  The  invention  according  to  claim  6  is  the  inven- 
tion  according  to  any  one  of  claims  2,  3  and  5,  and  fur- 
ther,  as  shown  in  Figures  1  and  3  or  7,  this  invention  is 
characterized  in  that  a  drawer  14  or  a  box  63  is  made 

25  of  metal  material,  and  a  soft  magnetic  member  22  or  72 
is  sandwiched  between  a  tag  11  and  the  drawer  14  or 
box  63. 
[0022]  The  invention  according  to  claim  7  is  the  inven- 
tion  according  to  claim  6,  and  further,  this  invention  is 

30  characterized  in  that  a  soft  magnetic  member  is  made 
of  a  sintered  ferrite,  a  compact  of  ferrite  powder  and 
binder,  or  composite  material  of  soft  magnetic  metal 
powder. 
[0023]  In  this  radio  wave  type  burglar  detection  appa- 

35  ratus  described  in  claim  6  or  7,  a  magnetic  field  can  eas- 
ily  pass  to  a  resonance  circuit  block  12  of  atag  11  owing 
to  the  soft  magnetic  member  22  or  72.  Hence,  even  if  a 
drawing  14  or  a  box  63  is  made  of  metal  material,  the 
tag  1  1  can  be  surely  detected  by  a  tag  detection  sensor 

40  16  or  66. 
[0024]  The  invention  according  to  claim  8  is  the  inven- 
tion  according  to  any  one  of  claims  1  through  7,  and  fur- 
ther,  as  shown  in  Figure  1  ,  this  invention  is  characterized 
in  that  a  tag  detection  sensor  16  has  a  core  23a,  where 

45  a  coil  23b  is  wound,  and  at  least  a  part  of  the  core  23a, 
which  does  not  face  to  a  tag  11  ,  is  covered  with  the  coil 
23b  by  either  or  both  of  a  wave  absorber  26  and  an  elec- 
tromagnetic  wave  shielding  member. 
[0025]  In  this  radio  wave  type  burglar  detection  appa- 

50  ratus  described  in  claim  8,  even  if  the  radio  wave  type 
burglar  detection  apparatus  of  the  present  invention  is 
installed  in  a  location  with  plenty  of  electrical  noise  of  a 
computer  and  the  like,  the  electrical  noise  is  absorbed 
by  the  wave  absorber  26  and  is  cut  off  by  the  electro- 

ns  magnetic  wave  shielding  member.  Therefore,  injection 
of  the  electrical  noise  into  the  core  23a  of  the  tag  detec- 
tion  sensor  16  is  blocked,  and  hence  it  is  possible  to 
prevent  the  radio  wave  type  burglar  detection  apparatus 

3 
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of  the  present  invention  from  malfunctioning. 
[0026]  The  invention  according  to  claim  9  is  the  inven- 
tion  according  to  any  one  of  claims  1  through  7,  and  fur- 
ther,  as  shown  in  Figure  7,  this  invention  is  characterized 
in  that  a  tag  detection  sensor  66  has  a  loop  antenna  73,  s 
and  a  surface  of  the  loop  antenna  73,  which  does  not 
face  to  a  tag  11  ,  is  covered  by  either  or  both  of  a  wave 
absorber  76  and  an  electromagnetic  wave  shielding 
member. 
[0027]  In  this  radio  wave  type  burglar  detection  appa-  10 
ratus  described  in  claim  9,  even  if  the  radio  wave  type 
burglar  detection  apparatus  of  the  present  invention  is 
installed  in  a  location  with  plenty  of  electrical  noise  of  a 
computer  and  the  like,  the  electrical  noise  is  absorbed 
by  the  wave  absorber  26  and  is  cut  off  by  the  electro-  15 
magnetic  wave  shielding  member.  Therefore,  injection 
of  the  electrical  noise  into  the  loop  antenna  73  of  the  tag 
detection  sensor  66  is  blocked,  and  hence  it  is  possible 
to  prevent  the  radio  wave  type  burglar  detection  appa- 
ratus  of  the  present  invention  from  malfunctioning.  20 
[0028]  The  invention  according  to  claim  10  is  the  in- 
vention  according  to  claim  8,  and  further,  as  shown  in 
Figure  1  ,  this  invention  is  characterized  in  that  a  pair  of 
arm  sections  23c  and  23d  made  of  ferrite  is  provided  at 
both  ends  of  the  core  23a  with  protruding  toward  a  tag  25 
11. 
[0029]  In  the  radio  wave  type  burglar  detection  appa- 
ratus  described  in  claim  10,  a  radio  wave  transmitted 
from  the  pair  of  arm  sections  23c  and  23d  proceeds  to- 
ward  the  tag  11  ,  that  is,  it  is  possible  to  make  the  radio  30 
wave  have  directivity.  Therefore,  it  is  possible  to  in- 
crease  a  ratio  (S/N  ratio)  between  a  signal  transmitted 
by  the  arm  sections  23c  and  23d  and  a  signal  generated 
by  electrical  noise  of  a  computer  and  the  like. 
[0030]  The  invention  according  to  claim  11  is  the  in-  35 
vention  according  to  any  one  of  claims  1,  2,  4,  5,  6,  7, 
8,  and  10,  and  further,  as  shown  in  Figure  9  or  10,  this 
invention  is  characterized  in  that  this  invention  compris- 
es  a  self  operation  management  circuit  81  or  91  detect- 
ing  abnormal  operation  of  a  tag  1  1  ,  a  tag  detection  sen-  40 
sor  16  or  66,  or  a  drawer  sensor  17. 
[0031]  In  a  radio  wave  type  burglar  detection  appara- 
tus  described  in  claim  1  1  ,  if  the  tag  1  1  ,  tag  detection  sen- 
sor  16  or  66,  or  drawer  sensor  17  abnormally  operates 
due  to  a  failure  and  the  like,  the  self  operation  manage-  45 
ment  circuit  81  or  91  are  immediately  detect  the  abnor- 
mal  operation.  Therefore,  it  is  possible  to  rapidly  repair 
or  replace  the  tag  11  or  the  like  which  abnormally  oper- 
ates. 

50 
Brief  Description  of  Drawings 

[0032] 

in  a  state  of  a  drawer  being  contained  in  the  safe; 
Figure  2B  is  a  vertical  cross-sectional  view  of  a  safe 
in  a  state  of  the  drawer  being  drawn  from  the  safe; 
Figure  3  is  an  exploded  perspective  view  of  a  tag  in 
the  radio  wave  type  burglar  detection  apparatus; 
Figure  4  is  a  vertical  cross-sectional  view  of  the  tag; 
Figure  5  is  a  block  diagram  of  a  tag  detection  circuit 
thereof; 
Figure  6  is  a  block  diagram  that  shows  a  second 
embodiment  of  the  present  invention  and  corre- 
sponds  to  Figure  1  ; 
Figure  7  is  a  block  diagram  that  shows  a  third  em- 
bodiment  of  the  present  invention  and  corresponds 
to  Figure  1  ; 
Figure  8A  is  a  vertical  cross-sectional  view  of  a  safe 
in  a  state  of  an  upper  lid  being  closed; 
Figure  8B  is  a  vertical  cross-sectional  view  of  a  safe 
in  a  state  of  an  upper  lid  being  opened; 
Figure  9  is  a  block  diagram  that  corresponds  to  Fig- 
ure  1  and  shows  a  radio  wave  type  burglar  detection 
apparatus  that  comprises  a  self  operation  manage- 
ment  circuit  and  is  a  fourth  embodiment  of  the 
present  invention;  and 
Figure  10  is  a  block  diagram  that  corresponds  to 
Figure  7  and  shows  a  radio  wave  type  burglar  de- 
tection  apparatus  that  comprises  a  self  operation 
management  circuit  and  is  a  fifth  embodiment  of  the 
present  invention. 

Best  Mode  for  Carrying  Out  the  Invention 

[0033]  Next,  a  form  of  a  first  embodiment  of  the 
present  invention  will  be  described  on  the  basis  of  draw- 
ings.  A  radio  wave  type  burglar  detection  apparatus,  as 
shown  in  Figures  1  and  3,  comprises:  a  tag  11  having  a 
resonance  circuit  block  1  2;  a  box  1  3  containing  a  drawer 
1  4  where  the  tag  1  1  is  contained  with  an  object  1  5;  a  tag 
detection  sensor  16  detecting  whether  the  tag  11  is 
present  within  the  drawer  14;  a  drawer  sensor  17  de- 
tecting  whether  the  drawer  14  is  drawn;  and  a  control 
circuit  19  controlling  alarm  means  18  on  the  basis  of 
each  detection  output  of  the  tag  detection  sensor  1  6  and 
drawer  sensor  17.  The  tag  11  is  formed  in  the  approxi- 
mately  same  shape  as  that  of  the  object  15  in  this  em- 
bodiment.  This  tag  11,  as  shown  in  Figures  3  and  4, 
comprises:  abase  plate  11  a  made  of  insulating-material 
such  as  paper  and  a  plastic  thin  sheet;  a  coil  portion  11b 
that  is  made  of  conductive  material  such  as  copper  and 
aluminum  and  is  formed  in  a  helical  and  approximately 
rectangular  shape  on  the  upper  surface  of  this  base 
plate  11a;  a  dielectric  layer  11c  that  is  made  of  insulat- 
ing-material  and  is  bonded  to  cover  the  upper  surface 
of  the  base  plate  11a  through  the  coil  portion  11b;  and 
a  surface  layer  1  1  d  that  is  made  of  insulating-material 
and  is  bonded  to  cover  the  upper  surface  of  the  dielectric 
layer  11c. 
[0034]  On  the  upper  surface  of  the  base  plate  11a,  a 
first  electrode  layer  11  e  and  a  first  connecting  terminal 

Fig.  1  is  a  block  diagram  showing  a  radio  wave  type  55 
burglar  detection  apparatus  according  to  a  first  em- 
bodiment  of  the  present  invention; 
Figure  2A  is  a  vertical  cross-sectional  view  of  a  safe 
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11f  that  are  made  of  conductive  material  and  are  elec- 
trically  connected  to  an  internal  end  and  an  external  end 
of  the  coil  portion  11b  are  bonded  respectively.  The  di- 
electric  layer  11c  is  bonded  to  cover  a  part  of  the  upper 
surface  of  the  base  plate  Ha  except  the  first  connecting 
terminal  11f.  In  addition,  on  the  bottom  surface  of  the 
surface  layer  11d,  a  second  electrode  layer  11  g  and  a 
second  connecting  terminal  11  h  that  are  made  of  con- 
ductive  material  and  face  to  the  first  electrode  layer  11  e 
and  first  connecting  terminal  11f  are  bonded  respective- 
ly.  The  second  electrode  layer  1  1  g  and  second  connect- 
ing  terminal  11  h  are  electrically  connected  with  each 
other.  The  first  and  second  connecting  terminals  1  1  f  and 
1  1  h  are  electrically  connected  with  each  other  when  the 
surface  layer  1  1  d  is  laminated  through  the  dielectric  lay- 
er  11c  on  the  base  plate  11a.  In  addition,  a  capacitor  11  i 
is  constructed  with  the  first  electrode  layer  11  e,  first  di- 
electric  layer  11c,  and  second  electrode  layer  11g,  and 
a  resonance  circuit  block  12  is  constructed  with  this  ca- 
pacitor  1  1  i  and  coil  portion  1  1  b.  A  resonance  frequency 
of  the  resonance  circuit  block  12  is  7-9  MHz  in  this  em- 
bodiment. 
[0035]  The  box  13  is  a  safe  where  the  drawer  14  is 
contained,  and  the  object  1  5  is  plenty  of  bank  notes  (Fig- 
ures  1  and  2).  The  drawer  14  is  partitioned  into  a  docu- 
ment  container  14c,  which  is  in  a  near  end,  and  bank 
note  containers  14d  and  14e,  which  are  in  a  back  end, 
with  a  first  partition  board  14a  extending  in  the  width  di- 
rection.  The  bank  note  containers  1  4d  and  1  4e  are  par- 
titioned  into  a  pair  of  bank  note  containers  1  4d  and  1  4e, 
which  are  partitioned  into  a  left  part  and  a  right  part  re- 
spectively,  with  a  second  partition  board  extending  in  the 
drawing  direction.  This  drawer  14  is  made  of  metal  ma- 
terial  such  as  a  steel  sheet,  the  tags  1  1  and  1  1  are  con- 
tained  in  the  pair  of  bank  note  containers  14d  and  14e 
respectively,  and  further,  on  these  tags  11  and  11,  plenty 
of  bank  notes  15  and  15  are  piled  respectively.  In  addi- 
tion,  soft  magnetic  members  22  and  22  are  sandwiched 
between  the  tags  1  1  and  1  1  ,  and  the  drawer  1  4. 
[0036]  It  is  preferable  to  use  a  sintered  ferrite,  a  com- 
pact  of  ferrite  powder  and  binder,  or  composite  material 
of  soft  magnetic  metal  powder  as  this  soft  magnetic 
member.  As  the  binder,  polyester,  nylon,  polyvinyl  chlo- 
ride,  synthetic  rubber,  natural  rubber,  and  the  like  can 
be  used.  In  addition,  as  the  composite  material  of  soft 
magnetic  metal  powder,  composite  material  of  carbonyl 
iron  powder,  permalloy  powder  by  ball  mill  crushing,  and 
the  like,  and  resin  such  as  polyester,  nylon,  polyvinyl 
chloride,  synthetic  rubber,  and  natural  rubber  can  be 
used.  The  purpose  of  inserting  the  soft  magnetic  mem- 
ber  22  between  the  tag  11  and  drawer  14  is  to  make  it 
possible  that  a  magnetic  field  easily  passes  to  the  res- 
onance  circuit  block  of  the  tag  11  owing  to  the  soft  mag- 
netic  member  22,  and  hence,  that  the  tag  11  is  surely 
detected  by  the  tag  detection  sensor  1  6  even  if  the  draw- 
er  14  is  made  of  metal.  In  addition,  an  opening  13a  for 
drawing  the  drawer  1  4  is  formed  in  the  front  panel  of  the 
safe  13,  and  this  opening  13a  is  enabled  to  open  and 

close  by  means  of  a  front  door  1  3b  (Figures  2A  and  2B). 
[0037]  The  tag  detection  sensor  1  6  comprises  an  an- 
tenna  23  attached  on  a  back  surface  of  an  upper  wall  in 
the  vicinity  of  the  opening  1  3a  of  the  safe  1  3,  and  a  tag 

5  detection  circuit  24  electrically  connected  to  a  coil  23b 
of  this  antenna  23  (Figures  1,  2A,  2B,  and  5).  The  an- 
tenna  23  has  a  core  23a  that  is  made  of  ferrite  and  ex- 
tends  in  the  width  direction  of  the  safe  13,  a  coil  23b 
wound  around  this  core  23a,  and  a  pair  of  arm  sections 

10  23c  and  23d,  which  is  made  of  ferrite  and  is  provided  in 
both  ends  of  the  core  23a  with  protruding  toward  two 
tags  11  and  11  respectively.  The  core  23a,  including  the 
coil  23b,  and  a  base  end  of  the  pair  of  arm  sections  23c 
and  23d  are  covered  with  the  wave  absorber  26  (Figures 

is  1  and  5)  and  electromagnetic  wave  shielding  member 
(not  shown)  through  an  insulator  (not  shown)  such  as  a 
vinyl  tape.  In  addition,  if  the  pair  of  arm  sections  is  not 
provided  in  both  ends  of  the  core  with  protruding,  the 
periphery  of  a  part  of  a  core  except  a  part  of  the  core 

20  facing  to  the  tag,  that  is,  both  ends  of  the  core  can  be 
covered  with  the  coil  through  the  insulator  with  the  wave 
absorber  and  electromagnetic  wave  shielding  member. 
In  addition,  regardless  of  the  presence  or  absence  of 
the  pair  of  arm  sections,  a  part  of  the  core  not  facing  to 

25  the  tag  can  be  covered  with  the  coil  through  the  insulator 
with  the  wave  absorber  and  electromagnetic  wave 
shielding  member.  The  wave  absorber  26  isanonwoven 
fabric  type  wave  absorber,  and  a  wave  absorber  is  used, 
the  wave  absorber  which  is  a  wave  absorber  comprising 

30  a  nonwoven  fabric  composed  of  first  fibers  which  are 
covered  by  oxidized  metal  and  second  fibers  that  is  an 
insulator  and  is  not  covered  by  metal.  In  addition,  a  wave 
absorber  composed  of  laminated  nonwoven  fabric 
sheets  composed  of  the  first  fibers  and  second  fibers  is 

35  used.  Furthermore,  a  wave  absorber  comprising  a  non- 
woven  fabric  composed  of  a  plurality  of  laminated  layers 
composed  of  at  least  one  layer  of  nonwoven  fabric  con- 
taining  oxidized  metal-coated  fibers  and  one  layer  of 
nonwoven  fabric  containing  non-oxidized  metal-coated 

40  fibers  is  also  used,  the  nonwoven  fabric  having  a  layer 
containing  the  oxidized  metal-coated  fibers  which  is  lo- 
cated  in  the  injection  surface  side  of  a  radio  wave.  As 
metal  coating  the  fibers  and  being  oxidized,  one  or  two 
kinds  of  metal,  alloys,  or  the  like  that  are  selected  from 

45  a  group  of  silver,  copper,  nickel,  and  zinc  are  used. 
[0038]  In  addition,  as  the  wave  absorber  26,  a  wave 
absorber  comprising  a  nonwoven  fabric  composed  of 
first  fibers,  which  is  coated  with  metal  that  is  sulfided, 
and  second  fibers,  which  is  an  insulator  and  is  not  coat- 

so  ed  with  metal,  can  be  used.  Furthermore,  a  wave  ab- 
sorber  comprising  a  plurality  of  laminated  nonwoven 
fabric  sheets  composed  of  the  first  and  second  fibers 
can  be  also  used.  Moreover,  a  wave  absorber  compris- 
ing  a  nonwoven  fabric  composed  of  a  plurality  of  lami- 

55  nated  layers  composed  of  at  least  one  layer  of  nonwo- 
ven  fabric  containing  sulfided  metal-coated  fibers  and 
one  layer  of  nonwoven  fabric  containing  non-sulfided 
metal-coated  fibers  can  be  also  used,  the  nonwoven 
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fabric  having  a  layer  containing  the  sulfided  metal-coat- 
ed  fibers  which  is  located  in  the  injection  surface  side  of 
a  radio  wave.  As  metal  coating  the  fibers  and  being 
sulfided,  copper,  a  copper  alloy,  silver  or  a  silver  alloy  is 
used. 
[0039]  In  addition,  it  is  preferable  to  use  as  an  elec- 
tromagnetic  wave  shielding  member  a  nonwoven  fabric 
comprising  organic  fibers  coated  with  silver,  a  nonwo- 
ven  fabric  comprising  a  mixture  of  organic  fibers  and  or- 
ganic  fibers  coated  with  silver,  or  a  laminated  body  com- 
prising  nonwoven  fabrics  comprising  organic  fibers  and 
organic  fibers  coated  with  silver.  Natural  and  synthetic 
organic  fibers  such  as  cotton,  linen,  regenerated  cellu- 
lose,  polyamide,  acrylic  fibers,  polyolefine,  polyester, 
and  the  like  are  used  as  the  organic  fibers.  The  purpose 
of  coating  the  core  23a,  including  the  coil  23b,  and  the 
pair  of  arm  sections  23c  and  23d  with  the  wave  absorber 
26  and  electromagnetic  wave  shielding  member  is  to 
make  it  possible  that  electrical  noise  of  a  computer  and 
the  like  is  absorbed  by  the  wave  absorber  26  and  is 
blocked  from  incidence  into  the  core  23a  of  the  antenna 
23  by  shutting  off  with  the  electromagnetic  wave  shield- 
ing  member,  and  hence  that  a  radio  wave  type  burglar 
detection  apparatus  is  prevented  from  malfunctioning. 
In  addition,  the  purpose  of  providing  the  pair  of  arm  sec- 
tions  23c  and  23d  in  both  sides  of  the  core  23a  with  pro- 
truding  is  to  increase  a  ratio  (S/N  ratio)  between  a  signal 
transmitted  from  the  arm  sections  23c  and  23d  and  a 
signal  generated  by  electrical  noise  of  a  computer  and 
the  like  by  a  radio  wave,  transmitted  from  the  pair  of  arm 
sections  23c  and  23d,  proceeding  toward  the  tags  11 
and  11  ,  that  is,  making  the  radio  wave  have  directivity. 
[0040]  The  tag  detection  circuit  24,  as  shown  in  Figure 
5,  comprises:  a  voltage-controlled  oscillator  24a  that  is 
electrically  connected  to  the  coil  23b  of  the  antenna  23 
and  feeds  a  current,  having  the  same  frequency  as  a 
resonance  frequency  of  the  tag  11  ,  through  the  coil  23b; 
a  sweep  block  24b  sweeping  the  oscillating  frequency 
of  this  oscillator  24a  within  the  range  of  7-9  MHz;  an 
amplifier  24c  whose  input  terminal  is  connected  to  the 
output  terminal  of  an  automatic  gain  controller  in  the 
voltage-controlled  oscillator  24a;  a  noise  filter  24d 
whose  input  terminal  is  connected  to  the  output  terminal 
of  the  amplifier  24c;  and  a  threshold  circuit  24e  whose 
input  terminal  is  connected  to  the  output  of  the  noise 
filter  24d.  This  tag  detection  circuit  24  is  constructed  so 
that,  when  the  resonance  circuit  block  12  resonates  by 
the  tag  11  accessing  the  coil  23b,  a  specific  signal  may 
appear  at  the  output  terminal  of  the  automatic  gain  con- 
troller  of  the  voltage-controlled  oscillator  24a.  This  spe- 
cific  signal  is  amplified  by  the  amplifier  24c,  a  noise  sig- 
nal  mixed  in  this  signal  is  filtered  by  the  noise  filter  24d, 
and  further  the  signal  is  selected  by  the  threshold  circuit 
24e.  If  a  waveform  of  the  specific  signal  is  not  present 
in  a  waveform  selected  by  the  threshold  circuit  24e,  the 
threshold  circuit  24e  outputs  the  ON  signal  "1  ".  In  addi- 
tion,  if  a  waveform  of  the  specific  signal  is  present  in  a 
waveform  selected  by  the  threshold  circuit  24e,  the 

threshold  circuit  24e  outputs  the  OFF  signal  "0". 
[0041]  The  drawer  sensor  17  is  a  reed  switch  (Figures 
1  and  2)  attached  to  one  internal  surface  of  a  side  wall 
in  the  vicinity  of  the  opening  13a  of  the  safe  13.  In  ad- 

5  dition,  a  magnet  27  is  attached  to  an  external  surface  of 
a  side  wall  in  the  vicinity  of  the  back  end  of  the  drawer 
1  4.  If  the  drawer  1  4  is  contained  in  the  safe  1  3,  the  mag- 
net  27  is  separated  from  the  reed  switch  17,  and  hence 
the  reed  switch  outputs  the  signal  "0"  with  keeping  the 

10  OFF  state.  If  the  drawer  1  4  is  drawn,  the  magnet  27  ac- 
cesses  the  reed  switch  17,  and  hence  the  reed  switch 
outputs  the  signal  "1"  with  turning  on.  One  terminal  of 
this  reed  switch  17  is  connected  to  a  power  supply  28, 
and  another  terminal  is  connected  to  a  control  input  ter- 

15  minal  of  an  AND  circuit  1  9,  which  is  a  control  circuit,  with 
the  output  terminal  of  the  threshold  circuit  24e  (Figures 
I  and  5).  A  first  buzzer  18,  which  is  alarm  means,  is  con- 
nected  to  the  control  output  terminal  of  the  AND  circuit 
19  (Figure  1  ).  The  AND  circuit  19  activates  the  first  buzz- 

20  er  18  only  when  the  reed  switch  17  outputs  the  signal 
"1"  because  of  the  drawer  17  being  drawn  and  the 
threshold  circuit  24e  outputs  the  signal  "1"  because  of 
the  tag  11  not  being  present  within  the  drawer  14. 
[0042]  A  time  constant  circuit  29,  which  is  composed 

25  of  a  resistor  29a  and  a  capacitor  29b,  is  connected  be- 
tween  the  AND  circuit  19  and  first  buzzer  18.  When  chat- 
tering  at  the  output  terminal  of  the  threshold  circuit  24e 
and  the  reed  switch  17  arises,  the  time  constant  circuit 
29  prevents  the  first  buzzer  18  from  malfunctioning.  In 

30  particular,  this  is  effective  to  a  case  that  chattering  arises 
at  the  output  terminal  of  the  threshold  circuit  24e  due  to 
electrical  noise  that  is  caused  by  a  cellular  phone  and 
the  like  and  is  not  continuous  but  intermittent.  The  tag 
detection  circuit  24,  power  supply  28,  AND  circuit  19, 

35  first  buzzer  18,  and  time  constant  circuit  29  are  con- 
tained  in  a  case  31  attached  to  the  external  surface  of 
a  side  wall  of  the  safe  1  3  (Figures  1  and  2). 
[0043]  Operation  of  the  radio  wave  type  burglar  de- 
tection  apparatus  constructed  like  this  will  be  described. 

40  [0044]  If  the  drawer  14  is  contained  in  the  safe  13  and 
the  front  door  13b  is  closed  (Figure  2A),  the  magnet  27 
is  separated  from  the  reed  switch  17,  and  hence  the 
reed  switch  17  outputs  the  signal  "0"  with  keeping  the 
OFF  state.  Therefore,  even  if  an  ON  signal  "1"  is  out- 

45  putted  from  the  threshold  circuit  24e  because  the  tag 
detection  sensor  16  cannot  detect  the  tags  11  and  11 
due  to  the  tags  11  and  11  not  facing  to  the  antenna  23, 
the  AND  circuit  19  does  not  activate  the  first  buzzer  18 
on  the  basis  of  respective  detection  outputs  of  the  reed 

so  switch  17  and  tag  detection  sensor  16. 
[0045]  If  the  front  door  1  3b  of  the  safe  1  3  is  opened 
and  the  drawer  14  is  drawn  in  a  state  of  being  able  to 
take  the  bank  notes  15  out  (Figure  2B),  the  magnet  27 
accesses  the  reed  switch  1  7,  and  hence  the  reed  switch 

55  1  7  outputs  the  signal  "1  "  owing  to  the  magnetic  intensity 
of  the  magnet  27  (Figure  1  ).  Nevertheless,  since  the  tag 
I  I  faces  to  the  antenna  23,  the  tag  detection  sensor  1  6 
detects  the  two  tags  1  1  and  1  1  ,  and  hence  the  threshold 

6 



11 EP  0  933  740  A2 12 

circuit  24e  outputs  the  signal  "0".  In  consequence,  the 
AND  circuit  19  does  not  activate  the  first  buzzer  18  on 
the  basis  of  respective  detection  outputs  of  the  reed 
switch  17  and  tag  detection  sensor  16. 
[0046]  In  addition,  even  if  one  of  the  two  tags  11  and 
1  1  is  taken  out  from  the  drawer  with  the  bank  notes  1  5, 
the  tag  detection  sensor  1  6  continues  to  detect  another 
residual  tag  1  1  ,  and  hence  the  threshold  circuit  24e  con- 
tinues  to  output  the  signal  "0".  In  consequence,  the  AND 
circuit  19  does  not  activate  the  first  buzzer  18  on  the 
basis  of  respective  detection  outputs  of  the  reed  switch 
1  7  and  tag  detection  sensor  1  6.  This  is  because  it  is  con- 
sidered  that  an  owner  of  the  safe  13  counts  the  bank 
notes  15  in  the  safe  13. 
[0047]  Furthermore,  if  all  of  the  tags  1  1  and  1  1  are  tak- 
en  out  with  the  bank  notes  15  and  15  from  the  drawer 
1  4  in  the  state  of  the  reed  switch  1  7  outputting  the  signal 
"1  ",  the  tag  detection  sensor  16  detects  that  the  tags  11 
and  1  1  are  not  present  in  the  drawer  1  4,  and  hence  the 
threshold  circuit  24e  outputs  the  signal  "1".  In  conse- 
quence,  the  AND  circuit  1  9  activates  the  first  buzzer  1  8 
on  the  basis  of  respective  detection  outputs  of  the  reed 
switch  17  and  tag  detection  sensor  16.  Therefore,  an 
owner  of  the  safe  13can  immediately  knowthat  the  bank 
notes  15  in  the  safe  13  are  taken  out  without  notice  by 
an  alarm  sounded  by  the  first  buzzer  1  8,  and  hence  can 
instantly  report  the  incident  to  the  police. 
[0048]  Figure  6  shows  a  second  embodiment  of  the 
present  invention.  In  Figure  6,  the  same  symbols  are 
assigned  to  the  same  components  as  those  in  Figure  1  . 
[0049]  In  this  embodiment,  the  power  supply  28  is 
connected  in  series  to  the  tag  detection  circuit  24 
through  the  reed  switch  17,  and  this  series  circuit  con- 
structs  a  control  circuit  49.  Except  the  above  construc- 
tion  this  embodiment  has  the  same  construction  as  the 
first  embodiment  has. 
[0050]  Since  the  operation  of  a  radio  wave  type  bur- 
glar  detection  apparatus  constructed  like  this  is  the  ap- 
proximately  same  as  the  operation  of  the  first  embodi- 
ment,  repeated  description  will  be  omitted. 
[0051]  Figures  7  and  8  show  a  third  embodiment  of 
the  present  invention.  In  Figures  7  and  8,  the  same  sym- 
bols  are  assigned  to  the  same  components  as  those  in 
Figures  1  and  2. 
[0052]  In  this  embodiment,  an  opening  63a  is  provid- 
ed  in  the  upper  side  of  the  safe  63  made  of  metal  ma- 
terial,  and  an  upper  lid  63b  that  can  open  and  close  the 
opening  63a  is  installed  in  the  upper  surface  of  this  safe 
63.  Furthermore,  a  loop  antenna  73  that  is  circular  or 
square  and  consists  of  a  plurality  of  turns  of  wire  is  used 
as  an  antenna  of  a  tag  detection  sensor  66.  In  the  safe 
63,  a  soft  magnetic  member  72  made  of  the  same  ma- 
terial  as  that  of  the  soft  magnetic  member  22  in  the  first 
embodiment  is  placed,  and  two  tags  11  and  11  are 
placed  in  parallel  to  each  other  on  this  soft  magnetic 
member  72.  Thus,  the  soft  magnetic  member  72  is  sand- 
wiched  between  the  tags  11  and  11  ,  and  the  safe  63.  In 
addition,  on  these  tags  1  1  and  1  1  ,  plenty  of  bank  notes 

15  and  15  are  piled  respectively.  The  loop  antenna  73 
is  placed  to  become  above  between  the  two  tags  1  1  and 
11  in  the  safe  63,  and  both  ends  of  this  antenna  73  are 
electrically  connected  to  the  tag  detection  circuit  24.  In 

5  addition,  the  surface  of  the  loop  antenna  73  not  facing 
to  the  tags  1  1  and  1  1  is  covered  by  a  wave  absorber  76 
and  an  electromagnetic  wave  shielding  member  (not 
shown)  through  an  insulator  (not  shown). 
[0053]  In  addition,  an  upper  lid  sensor  67  is  mounted 

10  to  the  inside  of  a  side  wall  in  the  vicinity  of  the  opening 
63a  of  the  safe  63.  This  sensor  67  is  a  micro  switch, 
which  outputs  the  signal  "0"  with  turning  off  at  the  time 
of  closing  the  upper  lid  63b,  and  which  outputs  the  signal 
"1  "  with  turning  on  at  the  time  of  opening  the  upper  lid 

is  63b.  The  AND  circuit  19,  which  is  a  control  circuit,  acti- 
vates  the  first  buzzer  18  only  when  the  micro  switch  67 
outputs  the  signal  "1  "  because  of  the  upper  lid  63b  being 
opened  and  a  threshold  circuit  (not  shown)  in  the  tag 
detection  circuit  24  outputs  an  ON  signal  "1  "  because  of 

20  the  tag  11  not  being  present  within  the  safe  63.  The  tag 
detection  circuit  24,  power  supply  28,  AND  circuit  19, 
first  buzzer  18,  and  time  constant  circuit  29  are  con- 
tained  in  a  case  81  mounted  to  the  external  surface  of 
a  back  wall  of  the  safe  63.  The  construction  of  this  em- 

25  bodiment  except  the  above  construction  is  the  same  as 
that  of  the  first  embodiment. 
[0054]  In  the  radio  wave  type  burglar  detection  appa- 
ratus  constructed  like  this,  if  the  upper  lid  63b  is  closed 
(Figure  8A),  the  tag  detection  sensor  66  detects  that  the 

30  tags  11  and  11  are  present  in  the  safe  63,  and  hence 
the  tag  detection  circuit  24  outputs  the  signal  "0".  Since 
the  micro  switch  67  outputs  the  signal  "0",  the  AND  cir- 
cuit  19  does  not  activate  the  first  buzzer  18.  In  addition, 
if  the  upper  lid  63b  is  opened  (Figure  8B),  the  micro 

35  switch  67  outputs  the  signal  "1"  (Figure  1),  but  the  tag 
detection  sensor  66  detects  that  the  tags  11  and  11  are 
present  in  the  safe  63,  and  hence  the  tag  detection  cir- 
cuit  24  outputs  the  signal  "0".  In  consequence,  the  AND 
circuit  19  does  not  activate  the  first  buzzer  18. 

40  [0055]  In  addition,  even  if  one  of  the  two  tags  11  and 
1  1  is  taken  out  from  the  safe  63  with  the  bank  notes  1  5, 
the  tag  detection  sensor  66  continues  to  detect  another 
residual  tag  11  in  the  safe  63,  and  hence  the  tag  detec- 
tion  circuit  24  continues  to  output  the  signal  "0".  In  con- 

45  sequence,  the  AND  circuit  1  9  does  not  activate  the  first 
buzzer  18.  Furthermore,  if  all  of  the  tags  11  and  11  are 
taken  out  with  the  bank  notes  15  and  15  from  the  safe 
63  in  the  state  of  the  upper  lid  being  opened  (the  micro 
switch  67  outputting  the  signal  "1"),  the  tag  detection 

so  sensor  66  detects  that  the  tags  1  1  and  1  1  are  not  present 
in  the  safe  63,  and  hence  the  tag  detection  circuit  24 
outputs  the  signal  "1".  Hence,  the  AND  circuit  19  acti- 
vates  the  first  buzzer  18.  In  consequence,  an  owner  of 
the  safe  63  can  immediately  know  that  the  bank  notes 

55  1  5  in  the  safe  63  are  taken  out  without  notice  by  an  alarm 
sounded  by  the  first  buzzer  18,  and  hence  can  instantly 
report  the  incident  to  the  police. 
[0056]  Figure  9  shows  a  fourth  embodiment  of  the 
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present  invention.  In  Figure  9,  the  same  symbols  are 
assigned  to  the  same  components  as  those  in  Figure  1  . 
[0057]  This  embodiment  comprises  a  self  operation 
management  circuit  81  detecting  abnormal  operation  of 
the  tag  11,  tag  detection  sensor  16  or  reed  switch  17. 
This  self  operation  management  circuit  81  has  an  ex- 
clusive  OR  circuit  82  and  an  inverting  circuit  83.  A  first 
input  terminal  82a  out  of  two  input  terminals  82a  and 
82b  of  the  exclusive  OR  circuit  82  is  connected  to  the 
output  side  of  the  tag  detection  circuit  24,  and  a  second 
input  terminal  82b  is  connected  to  the  ground  side  of  the 
reed  switch  17  respectively.  The  inverting  circuit  83  is 
connected  between  the  first  input  terminal  82a  and  tag 
detection  circuit  24.  In  addition,  the  output  terminal  82c 
of  the  exclusive  OR  circuit  82  is  connected  to  a  second 
buzzer  86,  which  is  information  means,  through  a  time 
constant  circuit  84. 
[0058]  If  ON  signals  "1  "  or  OFF  signals  "0"  are  input- 
ted  to  all  of  the  first  and  second  input  terminals  82a  and 
82b  of  the  exclusive  OR  circuit  82,  the  exclusive  OR  cir- 
cuit  82  outputs  the  signal  "0".  If  the  signal  "0"  is  inputted 
to  either  of  the  first  or  second  input  terminal  82a  or  82b 
and  the  signal  "1"  is  inputted  to  the  other  terminal,  the 
exclusive  OR  circuit  82  outputs  the  signal  "1  ".  Thus,  the 
exclusive  OR  circuit  82  has  the  input  and  output  relation 
shown  in  Table  1  . 

Table  1 
1st  Input  2nd  Input  Output 

0  0  0 

0  1  1 

1  0  1 

1  1  0 

[0059]  If  the  signal  "0"  is  inputted,  the  inverting  circuit 
83  outputs  the  signal  "1  ",  and  if  the  signal  "1  "  is  inputted, 
the  inverting  circuit  83  outputs  the  signal  "0".  In  addition, 
the  second  buzzer  86  is  constructed  to  have  a  tone  dif- 
ferent  from  that  of  the  first  buzzer  18  that  is  the  alarm 
means.  The  buzzer  86  is  not  activated  if  the  exclusive 
OR  circuit  82  outputs  the  signal  "0",  and  is  activated  if 
outputting  the  signal  "1".  In  addition,  as  information 
means,  a  lamp  and  the  like  can  be  used  instead  of  the 
buzzer.  Furthermore,  the  time  constant  circuit  84  con- 
sists  of  a  resistor  84a  and  a  capacitor  84b,  and  absorbs 
a  time  lag  between  the  tag  detection  circuit  24  and  reed 
switch  17.  Thus,  even  if  the  outputs  of  the  tag  detection 
circuit  24  and  reed  switch  17  instantly  become  unstable 
due  to  the  time  lag  at  the  time  of  drawing  or  containing 
the  drawer  14  and  hence  the  exclusive  OR  circuit  82 
outputs  the  signal  "1"  in  an  instant,  the  second  buzzer 
86  is  not  activated  owing  to  the  time  constant  circuit  84. 
In  addition,  the  time  constant  circuit  84  has  a  function 
of  preventing  the  second  buzzer  86  from  being  activated 
when  external  noise  that  is  intermittent  is  received.  The 

construction  except  the  above  construction  is  the  same 
as  that  of  the  first  embodiment. 
[0060]  The  operation  of  the  radio  wave  type  burglar 
detection  apparatus  constructed  like  this  will  be  de- 

5  scribed. 

[A]  A  case  that  all  of  the  tag  1  1  ,  tag  detection  sensor  1  6, 
and  reed  switch  17  normally  operate 

10  [0061]  Since  the  tag  11  does  not  face  to  the  antenna 
23  if  the  drawer  14  is  contained  in  the  safe  13,  the  tag 
detection  sensor  1  6  cannot  detect  the  tag  1  1  ,  and  hence 
the  tag  detection  circuit  24  outputs  the  ON  signal  "1". 
This  ON  signal  "1"  from  the  tag  detection  circuit  24  is 

is  inverted  by  the  inverting  circuit  83  and  is  outputted  to 
the  first  input  terminal  82a  of  the  exclusive  OR  circuit 
82.  On  the  other  hand,  the  reed  switch  17  is  turned  off 
because  the  reed  switch  17  is  separated  from  the  mag- 
net  27,  and  hence  the  OFF  signal  "0"  is  outputted  to  the 

20  second  input  terminal  82b  of  the  exclusive  OR  circuit  82. 
In  consequence,  the  exclusive  OR  circuit  82  outputs  the 
signal  "0"  to  the  second  buzzer  86,  and  hence  the  sec- 
ond  buzzer  86  is  not  activated.  At  this  time,  since  the 
output  of  the  tag  detection  circuit  24  is  the  signal  "0"  and 

25  the  output  of  the  reed  switch  1  7  is  the  signal  "0",  the  first 
buzzer  18  is  not  activated. 
[0062]  In  addition,  if  the  drawer  14  is  drawn  from  the 
safe  1  3,  the  tag  1  1  faces  to  the  antenna  23,  the  tag  de- 
tection  sensor  1  6  detects  the  tag  1  1  ,  and  the  tag  detec- 

30  tion  circuit  24  outputs  the  OFF  signal  "0".  This  output  "0" 
from  the  tag  detection  circuit  24  is  inverted  by  the  invert- 
ing  circuit  83  into  the  signal  "1"  to  be  outputted  to  the 
first  input  terminal  82a  of  the  exclusive  OR  circuit  82. 
On  the  other  hand,  since  the  reed  switch  17  is  turned 

35  on  because  the  magnet  27  accesses  the  reed  switch  1  7, 
the  ON  signal  "1  "  is  outputted  to  the  second  input  termi- 
nal  82b  of  the  exclusive  OR  circuit  82.  In  consequence, 
since  the  exclusive  OR  circuit  82  outputs  the  signal  "0" 
to  the  second  buzzer  86,  the  second  buzzer  86  is  not 

40  activated.  At  this  time,  since  the  output  of  the  tag  detec- 
tion  circuit  24  is  the  signal  "0"  and  the  output  of  the  reed 
switch  17  is  the  signal  "1  ",  the  first  buzzer  18  is  not  ac- 
tivated. 
[0063]  Furthermore,  if  the  two  tags  11  and  11  aretak- 

45  en  out  from  the  drawer  1  4  in  the  state  of  the  drawer  1  4 
being  drawn  from  the  safe  13,  the  tag  detection  sensor 
16  does  not  detect  the  tag  11  because  the  tag  11  does 
not  face  to  the  antenna  23,  and  hence  the  tag  detection 
circuit  24  outputs  the  ON  signal  "1  ".  This  output  "1  "  from 

so  the  tag  detection  circuit  24  is  inverted  into  the  signal  "0" 
by  the  inverting  circuit  83  to  be  outputted  to  the  first  input 
terminal  82a  of  the  exclusive  OR  circuit  82.  On  the  other 
hand,  since  the  reed  switch  17  keeps  the  state  of  ac- 
cessing  the  magnet  27,  the  reed  switch  17  outputs  the 

55  ON  signal  "1"  to  the  second  input  terminal  82b  of  the 
exclusive  OR  circuit  82.  In  consequence,  since  the  ex- 
clusive  OR  circuit  82  outputs  the  signal  "1  "  to  the  second 
buzzer  86,  the  second  buzzer  86  is  activated  in  a  tone 
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different  from  that  of  the  first  buzzer  18.  At  this  time, 
since  the  output  of  the  tag  detection  circuit  24  is  the  sig- 
nal  "1  "  and  the  output  of  the  reed  switch  17  is  the  signal 
"1",  the  first  buzzer  18  is  activated.  Thus,  if  the  bank 
notes  1  5  in  the  safe  1  3  are  taken  out  without  notice,  not 
only  the  first  buzzer  18  but  also  the  second  buzzer  is 
activated.  Nevertheless,  since  the  tag  11  is  taken  out 
with  the  bank  notes  1  5  from  the  drawer  1  4,  it  is  possible 
to  judge  that  the  bank  notes  15  are  taken  out  without 
notice. 

[B]  A  case  that  the  tag  detection  sensor  16  abnormally 
operates  due  to  a  failure 

[0064]  A  tag  detection  sensor  1  6  abnormally  operates 
due  to  abnormal  oscillation  of  a  voltage-controlled  os- 
cillator  (not  shown),  abnormal  operation  of  an  amplifier 
(not  shown),  or  a  failure  or  disconnection  of  a  wire  of 
another  part  constructing  the  tag  detection  sensor  16. 
Therefore,  in  spite  of  the  tag  11  not  facing  to  the  antenna 
23,  the  tag  detection  circuit  24  outputs  the  OFF  signal 
"0"  as  if  the  tag  detection  sensor  1  6  detected  the  tag  1  1  . 
This  output  "0"  from  the  tag  detection  circuit  24  is  invert- 
ed  into  the  signal  "1"  by  the  inverting  circuit  83  to  be 
inputted  to  the  first  input  terminal  82a  of  the  exclusive 
OR  circuit  82.  On  the  other  hand,  since  the  normal  reed 
switch  17  is  turned  off  because  the  reed  switch  17  is 
separated  from  the  magnet  27,  the  reed  switch  17  out- 
puts  the  signal  "0"  to  the  second  input  terminal  82b  of 
the  exclusive  OR  circuit  82.  In  consequence,  since  the 
exclusive  OR  circuit  82  outputs  the  signal  "1  "  to  the  sec- 
ond  buzzer  86,  the  second  buzzer  86  is  activated  in  a 
tone  different  from  that  of  the  first  buzzer  1  8.  At  this  time, 
since  the  output  of  the  tag  detection  circuit  24  is  the  sig- 
nal  "0"  and  the  output  of  the  reed  switch  1  7  is  the  signal 
"0",  the  first  buzzer  18  is  not  activated. 
[0065]  In  addition,  if  the  drawer  14  is  drawn  from  the 
safe  13,  the  tag  detection  sensor  16  abnormally  oper- 
ates  and  the  tag  detection  circuit  24  outputs  the  signal 
"1  ",  which  is  the  signal  showing  absence  of  the  tag  11  , 
in  spite  of  the  tag  11  facing  to  the  antenna  27.  This  output 
"1  "  from  the  tag  detection  circuit  24  is  inverted  into  the 
signal  "0"  by  the  inverting  circuit  83  to  be  inputted  to  the 
first  input  terminal  82a  of  the  exclusive  OR  circuit  82. 
On  the  other  hand,  since  the  normal  reed  switch  17  is 
turned  on  because  the  magnet  27  accesses  the  reed 
switch  17,  the  reed  switch  17  outputs  the  signal  "1"  to 
the  second  input  terminal  82b  of  the  exclusive  OR  circuit 
82.  In  consequence,  since  the  exclusive  OR  circuit  82 
outputs  the  signal  "1  "  to  the  second  buzzer  86,  the  sec- 
ond  buzzer  86  is  activated.  At  this  time,  since  the  output 
of  the  tag  detection  circuit  24  is  the  signal  "0"  and  the 
output  of  the  reed  switch  17  is  the  signal  "1",  the  first 
buzzer  18  is  not  activated. 

[C]  A  case  that  the  reed  switch  1  7  abnormally  operates 
due  to  a  failure 

[0066]  Since  the  tag  11  does  not  face  to  the  antenna 
5  23  if  the  drawer  14  is  contained  in  the  safe  13,  the  tag 

detection  sensor  1  6  cannot  detect  the  tag  1  1  ,  and  hence 
the  tag  detection  circuit  24  outputs  the  ON  signal  "1". 
This  ON  signal  "1"  from  the  tag  detection  circuit  24  is 
inverted  into  the  signal  "0"  by  the  inverting  circuit  83  and 

10  is  outputted  to  the  first  input  terminal  82a  of  the  exclusive 
OR  circuit  82.  On  the  other  hand,  the  reed  switch  17, 
which  abnormally  operates  due  to  a  contact  failure,  a 
short-circuit  of  wiring,  and  the  like,  is  turned  on  in  spite 
of  the  magnet  27  being  separated  from  the  reed  switch 

is  1  7.  Hence,  the  OFF  signal  "0"  is  outputted  to  the  second 
input  terminal  82b  of  the  exclusive  OR  circuit  82.  In  con- 
sequence,  the  exclusive  OR  circuit  82  outputs  the  signal 
"1"  to  the  second  buzzer  86,  and  hence  the  second 
buzzer  86  is  activated.  At  this  time,  since  the  output  of 

20  the  tag  detection  circuit  24  is  the  signal  "1  "  and  the  out- 
put  of  the  reed  switch  17  is  the  signal  "1  ",  the  first  buzzer 
18  is  activated. 
Nevertheless,  since  the  first  and  second  buzzer  18  and 
86  are  activated  in  the  state  of  the  drawer  1  4  being  con- 

25  tained  in  the  safe  1  3,  it  is  possible  to  judge  that  the  reed 
switch  17  is  failed. 
[0067]  In  addition,  if  the  drawer  14  is  drawn  from  the 
safe  1  3,  the  tag  1  1  faces  to  the  antenna  23,  the  tag  de- 
tection  sensor  1  6  detects  the  tag  1  1  ,  and  the  tag  detec- 

30  tion  circuit  24  outputs  the  OFF  signal  "0".  This  output  "0" 
from  the  tag  detection  circuit  24  is  inverted  by  the  invert- 
ing  circuit  83  into  the  signal  "1"  to  be  outputted  to  the 
first  input  terminal  82a  of  the  exclusive  OR  circuit  82. 
On  the  other  hand,  since  the  reed  switch  17,  which  ab- 

35  normally  operates,  is  turned  off  in  spite  of  the  magnet 
27  accessing  the  reed  switch  17,  the  signal  "0"  is  out- 
putted  to  the  second  input  terminal  82b  of  the  exclusive 
OR  circuit  82.  In  consequence,  since  the  exclusive  OR 
circuit  82  outputs  the  signal  "1  "  to  the  second  buzzer  86, 

40  the  second  buzzer  86  is  activated.  At  this  time,  since  the 
output  of  the  tag  detection  circuit  24  is  signal  "0"  and  the 
output  of  the  reed  switch  17  is  the  signal  "0",  the  first 
buzzer  18  is  not  activated. 

45  [D]  A  case  that  the  tag  1  1  abnormally  operates  due  to  a 
failure 

[0068]  Even  if  the  tag  1  1  is  failed  due  to  disconnection 
of  a  wire  and  the  like  if  the  drawer  1  4  is  contained  in  the 

so  safe  13,  this  tag  11  does  not  face  to  the  antenna  27,  and 
hence  the  normal  tag  detection  sensor  1  6  cannot  detect 
the  tag  11.  Hence,  the  tag  detection  circuit  24  outputs 
the  ON  signal  "1  ".  This  ON  signal  "1  "  from  the  tag  de- 
tection  circuit  24  is  inverted  into  the  signal  "0"  by  the 

55  inverting  circuit  83  and  is  outputted  to  the  first  input  ter- 
minal  82a  of  the  exclusive  OR  circuit  82.  On  the  other 
hand,  the  normal  reed  switch  17  is  turned  off  since  the 
magnet  27  is  separated  from  the  reed  switch  17,  and 
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hence,  the  OFF  signal  "0"  is  outputted  to  the  second  in- 
put  terminal  82b  of  the  exclusive  OR  circuit  82.  In  con- 
sequence,  the  exclusive  OR  circuit  82  outputs  the  signal 
"0"  to  the  second  buzzer  86,  and  hence  the  second 
buzzer  86  is  not  activated.  At  this  time,  since  the  output 
of  the  tag  detection  circuit  24  is  the  signal  "1"  and  the 
output  of  the  reed  switch  17  is  the  signal  "0",  the  first 
buzzer  18  is  not  activated. 
[0069]  Nevertheless,  if  the  drawer  14  is  drawn  from 
the  safe  13,  the  normal  tag  detection  sensor  16  cannot 
detect  the  failed  tag  11  in  spite  of  the  tag  11  facing  to 
the  antenna  27,  and  hence  the  tag  detection  circuit  24 
outputs  the  signal  "1".  This  output  "1"  from  the  tag  de- 
tection  circuit  24  is  inverted  by  the  inverting  circuit  83 
into  the  signal  "0"  to  be  outputted  to  the  first  input  termi- 
nal  82a  of  the  exclusive  OR  circuit  82.  On  the  other 
hand,  since  the  normal  reed  switch  1  7  is  turned  on  since 
the  magnet  27  accesses  the  reed  switch  17,  the  signal 
"1  "  is  outputted  to  the  second  input  terminal  82b  of  the 
exclusive  OR  circuit  82.  In  consequence,  since  the  ex- 
clusive  OR  circuit  82  outputs  the  signal  "1  "  to  the  second 
buzzer  86,  the  second  buzzer  86  is  activated.  At  this 
time,  since  the  output  of  the  tag  detection  circuit  24  is 
signal  "1"  and  the  output  of  the  reed  switch  17  is  the 
signal  "1",  the  first  buzzer  18  is  activated. 
Nevertheless,  although  the  first  and  second  buzzers  1  8 
and  86  are  activated  in  the  state  of  the  drawer  1  4  being 
drawn  from  the  safe  1  3,  the  tag  1  1  is  present  in  the  draw- 
er  14,  and  hence  it  is  possible  to  judge  that  the  tag  11 
is  failed. 
[0070]  In  this  manner,  if  the  tag  detection  sensor  16, 
reed  switch  1  7,  or  tag  1  1  abnormally  operates  due  to  a 
failure  and  the  like,  the  self  operation  management  cir- 
cuit  81  immediately  detects  this  abnormal  operation  and 
activates  the  second  buzzer  86.  Therefore,  an  owner  of 
the  safe  13  can  instantly  know  the  failure  of  the  radio 
wave  type  burglar  detection  apparatus.  Hence,  since  it 
is  possible  to  repair  or  replace  this  apparatus  failed  or 
malfunctioned,  it  is  possible  to  increase  the  reliability  of 
the  radio  wave  type  burglar  detection  apparatus  of  the 
present  invention.  In  addition,  by  transmitting  the  output 
of  the  self  operation  management  circuit  81  with  the  out- 
put  of  the  AND  circuit  19  (control  circuit)  to  a  security 
guard  company  or  the  like,  personnel  of  the  security 
guard  company  or  the  like,  which  receives  the  alarm,  go 
to  the  location,  and  can  judge  whether  the  alarm  is  an 
alarm  or  a  failure. 
[0071]  Figure  10  shows  a  fifth  embodiment  of  the 
present  invention.  In  Figure  10,  the  same  symbols  of 
Figure  7  are  assigned  to  the  same  components. 
[0072]  This  embodiment  comprises  a  self  operation 
management  circuit  91  detecting  abnormal  operation  of 
the  tag  11  or  tag  detection  sensor  66.  This  self  operation 
management  circuit  91  is  a  branch  circuit  branching 
from  the  output  side  of  the  tag  detection  circuit  24.  The 
second  buzzer  86  that  is  information  means  is  connect- 
ed  to  this  branch  circuit  91  through  the  time  constant 
circuit  84  composed  of  the  resistor  84a  and  capacitor 

84b.  The  time  constant  circuit  84  has  a  function  of  pre- 
venting  the  second  buzzer  86  from  being  activated  when 
receiving  intermittent  external  noise.  In  addition,  a  lamp 
or  the  like  can  be  used  as  information  means  instead  of 

5  the  buzzer.  The  construction  except  the  above  construc- 
tion  is  the  same  as  that  of  the  third  embodiment. 
[0073]  The  operation  of  the  radio  wave  type  burglar 
detection  apparatus  constructed  like  this  will  be  de- 
scribed. 

10 
[E]  A  case  that  both  of  the  tag  11  and  tag  detection 
sensor  66  normally  operate 

[0074]  If  the  upper  lid  63b  is  closed,  the  tag  11  faces 
is  to  the  loop  antenna  73,  and  hence  the  tag  detection  sen- 

sor  66  detects  that  the  tags  1  1  and  1  1  are  present  in  the 
safe  63,  and  the  tag  detection  circuit  24  outputs  the  OFF 
signal  "0".  Therefore,  the  self  operation  management 
circuit  91  does  not  activate  the  second  buzzer  86.  At  this 

20  time,  since  the  output  of  the  tag  detection  circuit  24  is 
the  signal  "0"  and  the  output  of  the  micro  switch  67  is 
the  signal  "0",  the  first  buzzer  18  is  not  activated. 
[0075]  In  addition,  even  if  the  upper  lid  64b  is  opened, 
the  tag  1  1  faces  to  the  loop  antenna  73,  and  hence,  sim- 

25  ilarly  to  the  above,  the  tag  detection  circuit  24  outputs 
the  OFF  signal  "0".  In  consequence,  the  self  operation 
management  circuit  91  does  not  activate  the  second 
buzzer  86.  At  this  time,  since  the  output  of  the  tag  de- 
tection  circuit  24  is  the  signal  "0"  and  the  output  of  the 

30  micro  switch  67  is  the  signal  "1",  the  first  buzzer  18  is 
not  activated. 
[0076]  In  addition,  if  the  two  tags  11  and  11  are  taken 
out  from  the  safe  63  in  the  state  of  the  upper  lid  64b 
being  opened,  the  tag  11  does  not  face  to  the  loop  an- 

35  tenna  73,  and  hence  the  tag  detection  sensor  66  does 
not  detect  the  tag  1  1  .  Hence,  the  tag  detection  circuit  24 
outputs  the  ON  signal  "1",  and  the  self  operation  man- 
agement  circuit  91  activates  the  second  buzzer  86  in  a 
tone  different  from  that  of  the  first  buzzer  18.  At  this  time, 

40  since  the  output  of  the  tag  detection  circuit  24  is  the  sig- 
nal  "1  "  and  the  output  of  the  micro  switch  67  is  the  signal 
"1",  the  first  buzzer  18  is  activated.  Thus,  if  the  bank 
notes  15  in  the  safe  63  are  taken  out  with  the  tag  11 
without  notice,  not  only  the  first  buzzer  18  but  also  the 

45  second  buzzer  86  are  activated.  Nevertheless,  since  the 
tag  11  is  taken  out  with  the  bank  notes  15  from  the  safe 
63,  it  is  possible  to  judge  that  the  bank  notes  1  5  are  tak- 
en  out  without  notice. 

so  [F]  A  case  that  the  tag  detection  sensor  66  abnormally 
operates  due  to  a  failure 

[0077]  If  the  upper  lid  63b  is  closed,  a  tag  detection 
sensor  66  abnormally  operates  due  to  abnormal  oscil- 

55  lation  of  a  voltage-controlled  oscillator  (not  shown),  ab- 
normal  operation  of  an  amplifier  (not  shown),  or  a  failure 
or  disconnection  of  a  wire  of  another  part  constructing 
the  tag  detection  sensor  66.  Therefore,  in  spite  of  the 

10 
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tag  11  facing  to  the  loop  antenna  73,  the  tag  detection 
circuit  24  outputs  the  ON  signal  "1  "  as  if  the  tag  detection 
sensor  66  did  not  detect  the  tag  11.  Hence,  the  self  op- 
eration  management  circuit  91  activates  the  second 
buzzer  86.  At  this  time,  since  the  output  of  the  tag  de- 
tection  circuit  24  is  the  signal  "1  "  and  the  output  of  the 
micro  switch  67  is  the  signal  "0",  the  first  buzzer  18  is 
not  activated. 
[0078]  In  addition,  if  the  upper  lid  63b  is  opened,  the 
tag  detection  sensor  66  outputs  the  signal  "1  ",  which 
shows  that  the  tag  11  is  not  detected,  in  spite  of  the  tag 
1  1  facing  to  the  loop  antenna  73.  Hence,  the  self  oper- 
ation  management  circuit  91  activates  the  second  buzz- 
er  86.  At  this  time,  since  the  output  of  the  tag  detection 
circuit  24  is  the  signal  "1"  and  the  output  of  the  micro 
switch  67  is  the  signal  "1  ",  the  first  buzzer  1  8  is  activated. 

[G]  A  case  that  the  tag  1  1  abnormally  operates  due  to  a 
failure 

[0079]  If  the  tag  1  1  is  failed  due  to  disconnection  of  a 
wire  and  the  like  when  the  upper  lid  63b  is  closed,  the 
normal  tag  detection  sensor  66  cannot  detect  the  tag  1  1 
in  spite  of  the  tag  1  1  facing  to  the  loop  antenna  73,  and 
hence  the  tag  detection  circuit  24  outputs  the  ON  signal 
"1  ".  Therefore,  the  self  operation  management  circuit  91 
activates  the  second  buzzer  86.  At  this  time,  since  the 
output  of  the  tag  detection  circuit  24  is  the  signal  "1  "  and 
the  output  of  the  micro  switch  67  is  the  signal  "0",  the 
first  buzzer  18  is  not  activated. 
[0080]  In  addition,  if  the  upper  lid  63b  is  opened,  the 
tag  detection  circuit  24  outputs  the  signal  "1  "  in  spite  of 
the  tag  1  1  ,  similarly  to  the  above,  facing  to  the  loop  an- 
tenna  73.  Hence,  the  self  operation  management  circuit 
91  activates  the  second  buzzer  86.  At  this  time,  since 
the  output  of  the  tag  detection  circuit  24  is  the  signal  "1  " 
and  the  output  of  the  micro  switch  67  is  the  signal  "1  ", 
the  first  buzzer  18  is  activated. 
[0081]  If  the  tag  11  is  present  in  the  safe  63  like  the 
above-described  examples  [F]  and  [G]  and  the  second 
buzzer  86  is  activated  regardless  of  open  and  close  of 
the  upper  lid  63b,  it  is  possible  to  judge  that  the  tag  de- 
tection  sensor  66  or  tag  1  1  is  failed. 
[0082]  In  this  manner,  if  the  tag  detection  sensor  66 
or  tag  11  abnormally  operates  due  to  a  failure  and  the 
like,  the  self  operation  management  circuit  91  immedi- 
ately  detects  this  abnormal  operation  and  activates  the 
second  buzzer  86.  Therefore,  an  owner  of  the  safe  63 
can  instantly  know  the  failure  of  the  radio  wave  type  bur- 
glar  detection  apparatus.  Hence,  since  it  is  possible  to 
repair  or  replace  this  apparatus  failed  or  malfunctioned, 
it  is  possible  to  increase  the  reliability  of  the  radio  wave 
type  burglar  detection  apparatus  of  the  present  inven- 
tion.  In  addition,  by  transmitting  the  output  of  the  self 
operation  management  circuit  91  with  the  output  of  the 
AND  circuit  1  9  (control  circuit)  to  a  security  guard  com- 
pany  or  the  like,  personnel  of  the  security  guard  compa- 
ny  or  the  like,  which  receives  the  alarm,  go  to  the  loca- 

tion,  and  can  judge  whether  the  alarm  is  an  alarm  or  a 
failure. 
[0083]  In  addition,  although  a  safe  is  cited  as  a  box  in 
the  first  through  fifth  embodiments,  a  show  window  case 

5  for  displaying  precious  metal,  a  cash  register  that  is  a 
terminal  of  a  POS  (Point  Of  Sales)  system,  and  the  like 
also  can  be  used  as  the  box.  In  addition,  although  a 
buzzer  is  cited  as  alarm  means  in  the  first  through  third 
embodiments,  a  lamp  or  other  alarm  means  also  can  be 

10  used,  and  this  alarm  means  can  be  installed  in  a  security 
guard  company  and  the  like.  In  this  case,  since  the  se- 
curity  guard  company  and  the  like  can  immediately 
know  a  burglar  and  the  like  of  bank  notes  from  a  safe, 
the  company  can  correspond  to  this  matter  immediately. 

15  [0084]  Furthermore,  although  a  first  buzzer  is  cited  as 
alarm  means  and  a  second  buzzer  is  cited  as  informa- 
tion  means  in  the  fourth  and  fifth  embodiments,  a  lamp 
and  other  alarm  means  can  be  used  as  the  alarm  means 
and  a  lamp  and  other  information  means  can  be  used 

20  as  the  information  means. 
[0085]  Moreover,  although  plenty  of  bank  notes  are 
piled  on  a  tag  in  the  first  through  fifth  embodiments, 
checks,  important  papers,  and  the  like  can  be  placed, 
and  a  bundle  of  a  tag,  plenty  of  bank  notes,  and  the  like 

25  can  be  contained  in  one  piece  in  a  drawer  or  the  box.  In 
this  case,  if  the  bank  notes  and  the  like  are  taken  out 
from  the  drawer  or  box,  the  tag  is  always  taken  out  with 
them,  and  hence  it  is  possible  to  surely  detect  a  burglar 
of  the  bank  notes  and  the  like.  In  addition,  if  the  objects 

30  to  be  contained  in  a  safe  are  metals  such  as  bar  gold 
and  precious  metal  articles,  a  radio  wave  is  cut  off  with 
the  metals  in  case  of  these  metals  being  placed  of  the 
tag.  Hence,  it  is  preferable  to  place  the  metal  beside  the 
tag  and  to  bind  the  metal  to  the  tag. 

35  [0086]  In  addition,  although  two  tags  are  contained  in 
a  drawer  or  a  box  in  the  first  through  fifth  embodiments, 
one  or  three  tags  also  can  be  contained.  If  three  or  more 
tags  are  contained,  it  is  necessary  to  extend  an  antenna 
without  using  a  pair  of  arm  sections  in  the  first,  second, 

40  and  fourth  embodiments.  Nevertheless,  since  the  an- 
tenna  in  the  third  embodiment  is  a  loop  antenna,  all  tags 
can  be  detected  without  extending  the  antenna. 
[0087]  Furthermore,  a  core  or  a  loop  antenna  of  a  tag 
detection  sensor  are  covered  with  both  of  a  wave  ab- 

45  sorber  and  an  electromagnetic  wave  shielding  member 
in  the  first  through  fifth  embodiments,  either  of  the  wave 
absorber  or  electromagnetic  wave  shielding  member 
can  be  used  for  covering. 
[0088]  Moreover,  a  loop  antenna  can  be  used  as  the 

so  antenna  in  the  first  and  second  embodiments,  and  a 
core  where  a  coil  is  wound  can  be  used  as  the  antenna 
in  the  third  embodiment. 
[0089]  In  addition,  the  figures  of  the  resonance  fre- 
quency  cited  in  the  first  embodiment  are  examples,  and 

55  hence  the  present  invention  is  not  limited  to  this  range. 
[0090]  Moreover,  the  self  operation  management  cir- 
cuit  cited  in  the  fourth  embodiment  can  be  provided  in 
the  radio  wave  type  burglar  detection  apparatus  accord- 
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ing  to  the  second  embodiment. 

Industrial  Applicability 

[0091]  As  described  above,  according  to  the  present 
invention,  a  radio  wave  type  burglar  detection  apparatus 
has  such  a  construction  that  a  tag  having  a  resonance 
circuit  block  is  placed  with  an  object  in  a  predetermined 
location,  atag  detection  sensor  that  is  installed  near  the 
tag  placed  in  this  predetermined  location  detects  wheth- 
er  the  tag  is  present  in  the  predetermined  place,  and  a 
control  circuit  controls  alarm  means  on  the  basis  of  the 
detection  output  of  this  sensor.  Hence,  if  the  tag  is 
placed  with  the  object  in  the  predetermined  location,  the 
control  circuit  does  not  activate  the  alarm  means  on  the 
basis  of  the  detection  output  of  the  tag  detection  sensor. 
If  the  tag  is  taken  out  with  the  object  from  the  predeter- 
mined  location,  the  control  circuit  activates  the  alarm 
means  on  the  basis  of  the  detection  output  of  the  tag 
detection  sensor.  Inconsequence,  it  is  possible  to  surely 
detect  whether  the  tag  is  present  in  the  predetermined 
location. 
[0092]  In  addition,  by  containing  a  tag,  which  has  a 
resonance  circuit  block,  with  an  object  in  a  drawer,  con- 
taining  this  drawer  in  a  box,  detecting  by  a  tag  detection 
sensor,  which  is  installed  in  this  box,  whether  the  tag  is 
present  in  the  drawer,  detecting  by  a  drawer  sensor 
whether  the  drawer  is  drawn,  and  controlling  alarm 
means  by  a  control  circuit,  the  drawer  sensor  detects 
that  the  drawer  is  not  drawn  regardless  of  the  tag  being 
present  in  the  drawer  if  the  box  contains  the  drawer. 
Hence,  the  control  circuit  does  not  activate  the  alarm 
means.  Furthermore,  if  the  drawer  is  drawn  from  the 
box,  the  drawer  sensor  detects  that  the  drawer  is  drawn, 
and  the  tag  detection  sensor  detects  that  the  tag  is 
present  in  the  drawer.  Therefore,  the  control  circuit  does 
not  activate  the  alarm  means.  Moreover,  if  the  tag  is  tak- 
en  out  with  the  object  from  the  drawer  with  the  drawer 
being  drawn,  the  tag  detection  sensor  detects  that  the 
tag  is  absent  in  the  drawer.  Hence,  the  control  circuit 
activates  the  alarm  means.  In  consequence,  it  is  possi- 
ble  to  surely  detect  whether  the  tag  is  taken  out  from  the 
drawer. 
[0093]  Furthermore,  by  containing  a  tag,  which  has  a 
resonance  circuit  block,  with  an  object  in  a  box  having 
an  upper  lid  that  can  be  opened  and  closed,  detecting 
whether  the  tag  is  present  in  the  box  by  a  tag  detection 
sensor  installed  in  the  box,  detecting  open  and  close  of 
the  upper  lid  by  an  upper  lid  sensor,  and  controlling 
alarm  means  on  the  basis  of  respective  detection  out- 
puts  of  these  sensors  by  a  control  circuit,  the  upper  lid 
sensor  detects  regardless  of  presence  or  absence  of  the 
tag  in  the  box  that  the  upper  lid  is  not  opened  if  the  upper 
lid  is  closed.  Therefore,  the  control  circuit  does  not  ac- 
tivate  the  alarm  means.  Moreover,  if  the  upper  lid  is 
opened,  the  upper  lid  sensor  detects  that  the  upper  lid 
is  opened,  and  the  tag  detection  sensor  detects  that  the 
tag  is  present  in  the  box.  Hence,  the  control  circuit  does 

not  activate  the  alarm  means.  In  addition,  if  the  tag  is 
taken  out  with  the  object  from  the  box  with  the  upper  lid 
being  opened,  the  tag  detection  sensor  detects  that  the 
tag  is  absent  in  the  box,  and  hence  the  control  circuit 

5  activates  the  alarm  means.  In  consequence,  it  is  possi- 
ble  to  surely  detect  whether  the  tag  is  taken  out  from  the 
box. 
[0094]  Moreover,  by  placing  a  tag  and  an  object  in  one 
piece  in  a  predetermined  location,  or  containing  the  tag 

10  with  the  object  in  one  piece  in  a  drawer  or  a  box,  the  tag 
is  always  taken  out  from  the  predetermined  location  or 
from  the  drawer  or  box  if  the  object  is  taken  out  from  the 
predetermined  location  or  from  the  drawer  or  box. 
Therefore,  it  is  possible  to  surely  detect  a  burglar  of  the 

is  object. 
[0095]  In  addition,  if  a  drawer  or  a  box  is  made  of  metal 
material,  a  magnetic  field  easily  passes  to  the  reso- 
nance  circuit  block  of  the  tag  by  means  of  a  soft  mag- 
netic  member  by  sandwiching  a  soft  magnetic  member 

20  made  of  a  sintered  ferrite,  a  compact  of  ferrite  powder 
and  binder,  or  composite  material  of  soft  magnetic  metal 
powder  between  the  tag  and  drawer  or  box.  Therefore, 
even  if  the  drawer  or  box  is  made  of  metal  material,  it  is 
possible  to  surely  detect  the  tag  by  the  tag  detection 

25  sensor. 
[0096]  Furthermore,  by  covering  a  ferrite  core,  where 
a  coil  of  a  tag  detection  sensor  is  wound,  and  at  least  a 
part  of  a  loop  antenna,  which  does  not  face  to  a  tag,  with 
an  wave  absorber  and  an  electromagnetic  wave  shield- 

so  ing  member,  electrical  noise  is  absorbed  by  the  wave 
absorber  and  is  cut  off  by  the  electromagnetic  wave 
shielding  member  even  if  the  radio  wave  type  burglar 
detection  apparatus  of  the  present  invention  is  installed 
in  a  location  with  plenty  of  electrical  noise  of  a  computer 

35  and  the  like. 
Therefore,  it  is  possible  to  block  injection  of  the  electrical 
noise  into  the  core  of  the  tag  detection  sensor  or  the 
loop  antenna,  and  hence  it  is  possible  to  prevent  the  ap- 
paratus  from  malfunctioning. 

40  [0097]  Moreover,  by  providing  a  pair  of  arm  sections 
in  both  sides  of  a  core  with  protruding  toward  a  tag,  it  is 
possible  to  make  a  radio  wave,  which  is  transmitted  from 
these  arm  sections,  have  directivity.  Therefore,  it  is  pos- 
sible  to  increase  a  ratio  (S/N  ratio)  between  a  signal 

45  transmitted  from  the  arm  sections  and  a  signal  generat- 
ed  by  electrical  noise  of  a  computer  and  the  like.  In  con- 
sequence,  it  is  possible  to  increase  the  sensitivity  of  the 
tag  detection  sensor,  and  hence  to  surely  detect  pres- 
ence  and  absence  of  the  tag  by  the  tag  detection  sensor, 

so  [0098]  In  addition,  by  detecting  the  abnormal  opera- 
tion  of  a  tag,  a  tag  detection  sensor,  a  drawer  sensor,  or 
an  upper  lid  sensor  by  a  self  operation  management  cir- 
cuit,  the  self  operation  management  circuit  immediately 
detects  the  abnormal  operation  if  the  tag  or  the  like  ab- 

55  normally  operates  due  to  a  failure  or  the  like.  Therefore, 
it  is  possible  to  rapidly  repair  or  replace  the  tag  or  the 
like  that  abnormally  operates.  In  consequence,  it  is  pos- 
sible  to  increase  the  reliability  of  the  radio  wave  type 
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burglar  detection  apparatus  of  the  present  invention. 

Claims 
5 

1  .  A  radio  wave  type  burglar  detection  apparatus  com- 
prising: 

a  tag  (1  1  )  that  has  a  resonance  circuit  block  (1  2) 
and  is  placed  with  an  object  (15)  in  a  predeter-  10 
mined  location; 
atag  detection  sensor  (16,  66)  that  is  installed 
in  the  vicinity  of  the  tag  (11)  placed  in  the  pre- 
determined  location  and  detects  whether  the 
tag  (11)  is  present  in  the  predetermined  loca-  15 
tion;  and 
a  control  circuit  (19)  controlling  alarm  means 
(18)  on  the  basis  of  a  detection  output  of  the 
tag  detection  sensor  (16,  66). 

20 
2.  A  radio  wave  type  burglar  detection  apparatus  com- 

prising: 

3.  Ar 
pri; 

4.  A  radio  wave  type  burglar  detection  apparatus  ac- 
cording  to  claim  1  ,  wherein  atag  (11)  is  placed  with  55 
an  object  (15)  in  one  piece  in  a  predetermined  lo- 
cation. 

5.  A  radio  wave  type  burglar  detection  apparatus  ac- 
cording  to  claim  2  or  3,  wherein  a  tag  (11)  is  con- 
tained  with  an  object  (15)  in  one  piece  in  a  drawer 
(14)  or  a  box  (63). 

6.  A  radio  wave  type  burglar  detection  apparatus  ac- 
cording  to  any  one  of  claims  2,  3  and  5,  wherein  a 
drawer  (1  4)  or  a  box  (63)  is  made  of  metal  material, 
and  a  soft  magnetic  member  (22,  72)  is  sandwiched 
between  atag  (11)  and  the  drawer  (14)  or  the  box 
(63). 

7.  A  radio  wave  type  burglar  detection  apparatus  ac- 
cording  to  claim  6,  wherein  a  soft  magnetic  member 
is  made  of  a  sintered  ferrite,  a  compact  of  ferrite 
powder  and  binder,  or  composite  material  of  soft 
magnetic  metal  powder. 

8.  A  radio  wave  type  burglar  detection  apparatus  ac- 
cording  to  any  one  of  claims  1  through  7,  wherein  a 
tag  detection  sensor  (16)  has  a  ferrite  core  (23a), 
where  a  coil  (23b)  is  wound,  and  at  least  a  part  of 
the  core  (23a),  which  does  not  face  to  a  tag  (1  1  ),  is 
covered  with  the  coil  (23b)  by  either  or  both  of  a 
wave  absorber  (26)  and  an  electromagnetic  wave 
shielding  member. 

9.  A  radio  wave  type  burglar  detection  apparatus  ac- 
cording  to  any  one  of  claims  1  through  7,  wherein  a 
tag  detection  sensor  (66)  has  a  loop  antenna  (73), 
and  a  surface  of  the  loop  antenna  (73),  which  does 
not  face  to  a  tag  (11),  is  covered  by  either  or  both 
of  the  wave  absorber  (76)  and  electromagnetic 
wave  shielding  member. 

10.  A  radio  wave  type  burglar  detection  apparatus  ac- 
cording  to  claim  8,  wherein  a  pair  of  arm  sections 
(23c,  23d)  made  of  ferrite  is  provided  at  both  ends 
of  the  core  (23a)  with  protruding  toward  a  tag  (11). 

11.  A  radio  wave  type  burglar  detection  apparatus  ac- 
cording  to  any  one  of  claims  1  ,  2,  4,  5,  6,  7,  8,  and 
1  0,  comprising  a  self  operation  management  circuit 
(81  ,  91  )  detecting  abnormal  operation  of  a  tag  (11), 
a  tag  detection  sensor  (1  6,  66),  or  a  drawer  sensor 
(17). 

a  tag  (1  1  )  having  a  resonance  circuit  block  (12); 
a  box  (13)  containing  a  drawer  (14)  where  the  25 
tag  (11)  is  contained  with  an  object  (15); 
a  tag  detection  sensor  (16)  that  is  installed  in 
the  box  (13)  and  detects  whether  the  tag  (11) 
is  present  within  the  drawer  (14); 
a  drawer  sensor  (17)  detecting  whether  the  30 
drawer  (14)  is  drawn;  and 
a  control  circuit  (19)  controlling  alarm  means 
(1  8)  on  the  basis  of  each  detection  output  of  the 
tag  detection  sensor  (16)  and  the  drawer  sen- 
sor  (17).  35 

dio  wave  type  burglar  detection  apparatus  com- 
ing: 

a  tag  (11)  having  a  resonance  circuit  block;  40 
a  box  (63)  that  contains  the  tag  (1  1  )  with  an  ob- 
ject  (15)  and  has  an  upper  lid  (63b)  that  can  be 
opened  and  closed; 
a  tag  detection  sensor  (66)  that  is  installed  in 
the  box  (63)  and  detects  whether  the  tag  (11)  45 
is  present  within  the  box  (63); 
an  upper  lid  sensor  (67)  detecting  whether  the 
upper  lid  (63b)  is  opened  or  closed;  and 
a  control  circuit  (19)  controlling  alarm  means 
(1  8)  on  the  basis  of  each  detection  output  of  the  so 
tag  detection  sensor  (66)  and  upper  lid  sensor 
(67). 
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