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(54)  Microwave  oven. 

(57)  A  microwave  oven  includes  an  inner  barrier 
(28)  mounted  for  electric  wave  shielding  on  a 
frame  (20)  of  a  door  (13)  for  opening  and  clos- 
ing  a  cooking  chamber  (12).  The  inner  barrier 
(28)  includes  a  transparent  base  plate  (30)  and  a 
mesh  conductor  pattern  (31)  formed  on  a  count- 
er  cooking  chamber  side  of  the  base  plate  (30). 
The  conductor  pattern  (31)  includes  a  portion 
(33,  34)  disposed  along  the  peripheral  edge  of 
the  base  plate  (30).  The  portion  (33,  34)  of  the 
conductor  pattern  (31)  has  a  line  width  larger 
than  the  other  portion  of  the  base  plate  (30).  The 
portion  (33,  34)  of  the  conductor  pattern  (31)  is 
in  contact  with  the  frame  (20)  of  the  door  (1  3). 
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This  invention  relates  to  an  improvement  of  an 
electric  wave  leakage  preventing  structure  for  a  door 
opening  and  closing  a  cooking  chamber  of  microwave 
ovens. 

Microwave  ovens  are  generally  provided  with  a 
viewing  window  provided  in  a  door  opening  and  clos- 
ing  a  cooking  chamber  so  that  a  user  can  look  into  the 
cooking  chamber  through  it  from  the  outside.  The 
viewing  window  is  provided  with  an  inner  barrier  for 
electric  wave  shielding.  The  inner  barrier  comprises 
an  electric  wave  shielding  punched  plate  formed 
integrally  with  a  frame  of  the  door  and  having  a  num- 
ber  of  small  holes  and  a  glass  plate  covering  the  pun- 
ched  plate. 

In  accordance  with  the  above-described  conven- 
tional  construction,  however,  the  dimension  of  each 
hole  formed  in  the  punched  plate  has  a  certain  limi- 
tation  from  a  standpoint  of  the  electric  wave  leakage 
prevention  and  moreover,  the  number  of  the  holes  or 
the  density  of  the  holes  also  has  certain  limitation  from 
the  standpoint  of  the  punching.  Consequently,  when 
the  user  looks  into  the  cooking  chamber,  the  punched 
plate  unavoidably  comes  into  sight,  which  prevents 
the  user  from  looking  into  the  cooking  chamber. 

The  construction  as  shown  in  FIG.  7  has  been 
proposed  in  order  to  overcome  the  above-described 
disadvantage.  Referring  to  FIG.  7,  a  mesh  conductor 
pattern  2  is  formed  on  one  side  of  a  glass  plate  1  by 
way  of  an  electroless  plating,  for  example,  thereby 
composing  an  inner  barrier  3.  The  inner  barrier  3  is 
mounted  on  the  frame  of  a  door.  The  number  of  holes 
formed  in  the  punched  plate  or  the  density  of  the  holes 
can  be  increased  since  the  mesh  conductor  pattern  2 
is  formed  by  way  of  the  electroless  plating,  resulting 
in  improvement  of  visibility  of  the  cooking  chamber 
interior. 

In  accordance  with  the  construction  shown  in 
FIG.  7,  however,  the  conductor  pattern  2  is  formed  on 
the  cooking  chamber  side  of  the  glass  plate  1  .  Accord- 
ingly,  the  user  inadvertently  hits  a  cooking  pan  or  the 
like  against  the  conductor  pattern  2  such  that  it  is  dam- 
aged  or  cut  off,  resulting  in  reduction  of  the  electric 
wave  shielding  capacity.  Furthermore,  a  number  of 
line  portions  2a  of  the  conductor  pattern  2  are  projec- 
ted  in  an  edge  portion  of  the  glass  plate  1.  These  pro- 
jected  line  portions  2a  disadvantageously  act  as 
antennas,  resulting  in  further  reduction  of  the  electric 
wave  shielding  capacity. 

Therefore,  an  object  of  the  present  invention  is  to 
provide  a  microwave  oven  wherein  visibility  of  the 
cooking  chamber  interior  can  be  improved  while  suf- 
ficient  electric  wave  shielding  capacity  can  be 
obtained. 

In  one  aspect,  the  present  invention  provides  a 
microwave  oven  wherein  an  inner  barrier  for  electric 
wave  shielding  is  provided  on  a  frame  of  a  door  moun- 
ted  for  opening  and  closing  a  cooking  chamber, 
characterized  in  that  the  inner  barrier  comprises  a 

transparent  base  plate  and  a  mesh  conductor  pattern 
formed  on  a  counter  cooking  chamber  side  of  the  base 
plate,  the  conductor  pattern  including  a  portion  dis- 
posed  along  the  peripheral  edge  of  the  base  plate,  the 

5  portion  of  the  conductor  pattern  having  a  line  width 
larger  than  the  other  portion  of  the  base  plate,  the  por- 
tion  of  the  conductor  pattern  being  in  contact  with  the 
frame  of  the  door. 

In  another  aspect,  the  invention  provides  a  micro- 
10  wave  oven  wherein  an  inner  barrier  for  electric  wave 

shielding  is  provided  on  a  frame  of  a  door  mounted  for 
opening  and  closing  a  cooking  chamber,  charac- 
terized  in  that  the  inner  barrier  comprises  a  transpa- 
rent  base  plate  and  a  mesh  conductor  pattern  formed 

15  on  a  counter  cooking  chamber  side  of  the  base  plate, 
the  conductor  pattern  including  a  frame-shaped  con- 
ductor  portion  disposed  along  the  peripheral  edge  of 
the  base  plate  and  line  conductor  portions  formed  into 
the  shape  of  a  mesh  and  each  having  two  ends  con- 

20  nected  to  the  frame-shaped  conductor  portion,  the  fra- 
me-shaped  conductor  portion  being  in  contact  with 
the  frame  of  the  door. 

It  is  preferable  that  the  portion  of  the  conductor 
pattern  in  contact  with  the  frame  have  a  thickness 

25  larger  than  the  other  portion  thereof  in  each  above- 
described  construction. 

It  is  also  preferable  that  the  conductor  pattern  be 
formed  either  by  a  method  of  electroless  plating  or  by 
screen  printing  a  conductive  paint. 

30  It  is  further  preferable  that  the  conductor  pattern 
be  formed  into  the  shape  of  a  lattice. 

In  further  another  aspect,  the  invention  provides 
a  microwave  oven  comprising  a  magnetron  for  heat- 
ing  food  contained  in  a  cooking  chamber,  a  door  for 

35  opening  and  closing  the  cooking  chamber,  the  door 
comprising  a  frame  having  a  contact  plate  and  a 
choke  groove,  an  outer  barrier  mounted  on  the  front 
side  of  the  frame,  an  inner  barrier  mounted  on  the  rear 
side  of  the  frame  for  electric  wave  shielding,  and  a 

40  door  sash  mounted  on  the  outer  periphery  of  the 
frame,  characterized  in  that  the  inner  barrier  com- 
prises  a  transparent  base  plate  and  a  mesh  conductor 
pattern  formed  on  a  counter  cooking  chamber  side  of 
the  base  plate,  the  conductor  pattern  including  a  por- 

45  tion  disposed  along  the  peripheral  edge  of  the  base 
plate,  the  portion  of  the  conductor  pattern  having  a 
line  width  larger  than  the  other  portion  of  the  base 
plate,  the  portion  of  the  conductor  pattern  being  in 
contact  with  the  frame  of  the  door. 

so  The  invention  will  be  described,  merely  by  way  of 
example,  with  reference  to  the  accompanying  draw- 
ings  in  which: 

FIG.  1  is  a  partial  plan  view  of  a  conductor  pattern 
employed  in  a  microwave  oven  of  a  first  embodi- 

55  ment  according  to  the  present  invention; 
FIG.  2  is  a  perspective  view  of  the  microwave 
oven; 
FIG.  3  is  a  partial  sectional  view  of  a  door  for 
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opening  and  closing  a  cooking  chamber  in  the 
microwave  oven; 
FIG.  4  is  a  plan  view  of  the  conductor  pattern; 
FIG.  5  is  a  view  similar  to  FIG.  1  illustrating  the 
conductor  pattern  in  the  microwave  oven  of  a  sec- 
ond  embodiment; 
FIG.  6  is  a  partial  sectional  view  of  an  inner  barrier 
employed  in  the  microwave  oven  of  a  third  embo- 
diment;  and 
FIG.  7  is  a  view  similar  to  FIG.  1  showing  a  prior 
art  construction. 
A  first  embodiment  of  the  invention  will  now  be 

described  with  reference  to  FIGS.  1  through  4.  Refer- 
ring  first  to  FIG.  2,  a  cooking  chamber  12  is  defined  in 
an  outer  casing  1  1  of  a  microwave  oven  according  to 
the  invention.  The  cooking  chamber  12  has  a  front 
opening  which  is  opened  and  closed  by  a  door  13.  An 
operation  panel  14  is  provided  on  the  right-hand  front 
side  of  the  outer  casing  11.  The  operation  panel  14 
includes  a  display  section  15  and  various  switches  16. 

A  machine  compartment  (not  shown)  is  defined 
on  the  right  of  the  cooking  chamber  12  in  the  outer 
casing  11.  A  magnetron  (not  shown)  and  the  like  are 
provided  in  the  machine  compartment.  Upon  oscil- 
lation  of  the  magnetron,  high  frequency  waves  are 
propagated  into  the  cooking  chamber  12  so  as  to  be 
irradiated  onto  food  (not  shown)  contained  in  it, 
thereby  heating  the  food  for  the  range  cooking. 

A  drive  shaft  17  is  projected  through  the  bottom 
of  the  cooking  chamber  12.  The  drive  shaft  17  is  dri- 
ven  by  an  electric  motor  (not  shown).  A  turntable  (not 
shown)  on  which  the  food  to  be  cooked  is  placed  is 
coupled  to  the  drive  shaft  1  7  so  as  to  be  turned.  A  hea- 
ter  18  for  the  oven  cooking  is  mounted  on  the  ceiling 
of  the  cooking  chamber  12. 

The  door  13  includes  a  generally  rectangular 
viewing  window  19  through  which  the  user  can  look 
into  the  cooking  chamber  1  2.  Describing  the  construc- 
tion  of  the  door  13  in  detail  with  reference  to  FIGS.  1  , 
3  and  4,  the  door  13  comprises  a  metal  frame  20  and 
a  transparent  glass  outer  barrier  21  mounted  on  the 
front  face  of  the  frame  20,  as  shown  in  FIG.  3.  The 
frame  20  has  a  vertical  flange  22  extending  over  the 
entire  inner  periphery  thereof  inside  the  outer  barrier 
21.  Another  flange  24  provided  on  a  contact  plate  23 
is  welded  to  the  flange  22  of  the  frame  20  so  that  the 
contact  plate  23  is  provided  integrally  with  the  frame 
20.  A  space  defined  by  the  frame  20  and  the  contact 
plate  23  serves  as  a  choke  groove  25.  The  door  1  3  is 
thus  assembled  so  that  the  frame  20  has  the  contact 
plate  23  and  the  choke  groove  25.  A  door  cover  26  is 
provided  in  an  opening  defined  by  the  frame  20  and 
the  outer  periphery  of  the  contact  plate  23.  A  door 
sash  27  is  mounted  on  the  outer  periphery  of  the 
frame  20. 

An  inner  barrier  28  is  bonded  to  the  rear  face  of 
the  flange  24  of  the  contact  plate  23,  for  example,  by 
a  silicon  resin  adhesive  29.  The  inner  barrier  28  com- 

prises  a  transparent  base  plate  such  as  a  transparent 
glass  plate  30  and  a  mesh  conductor  pattern  31  (see 
FIGS.  1  and  4)  formed  on  a  counter  cooking  chamber 
side  of  the  glass  plate  30  or  the  left-hand  side  of  the 

5  glass  plate  30  as  viewed  in  FIG.  3.  The  conductor  pat- 
tern  31  is  formed,  for  example,  by  depositing  copper 
on  the  surface  of  the  glass  plate  30  by  way  of  electro- 
less  plating  or  by  screen  printing  an  electrically  con- 
ductive  paint  such  as  pasted  copper  on  the  surface  of 

10  the  glass  plate  30.  In  the  above-mentioned  electro- 
less  plating,  metal  ions  such  as  copper  ions  are  stuck 
on  the  surface  of  the  previously  catalyzed  glass  plate 
30  by  a  predetermined  action  of  autocatalysis  reduc- 
tion. 

15  The  conductor  pattern  31  has  the  thickness  of 
about  0.2  p..  As  shown  in  FIGS.  1  and  4,  the  conductor 
pattern  31  comprises  a  frame-shaped  conductor  por- 
tion  33  disposed  along  the  peripheral  edge  of  the 
glass  plate  30  and  line  conductor  portions  32  each 

20  having  both  ends  connected  to  the  frame-shaped  con- 
ductor  portion  33  and  formed  into  the  shape  of  a 
mesh.  Each  line  conductor  portion  32  has  the  line 
width  A  of  about  40  p..  The  space  B  between  the  center 
line  of  each  line  conductor  portion  32  and  that  of  its 

25  adjacent  line  conductor  portion  32  is  set  to  about  140 
p..  The  frame-shaped  conductor  portion  33  has  the 
line  width  C  of  about  80  p.  Thus,  the  line  width  C  of 
the  frame-shaped  conductor  portion  33  is  larger  than 
the  line  width  A  of  each  line  conductor  portion  32.  The 

30  frame-shaped  conductor  portion  33  of  the  conductor 
pattern  31  is  in  direct  contact  with  the  rear  face  of  the 
flange  24  of  the  contact  plate  23  and  in  other  words, 
the  silicon  resin  adhesive  29  is  applied  between  the 
outer  periphery  of  the  glass  plate  30  and  the  flange  24. 

35  The  operation  of  the  microwave  oven  will  now  be 
described.  The  magnetron  is  driven  so  that  the  high 
frequency  waves  are  irradiated  onto  the  food  in  the 
cooking  chamber  12,  thereby  executing  the  range 
cooking.  Although  a  part  of  the  high  frequency  waves 

40  propagated  into  the  cooking  chamber  12  is  irradiated 
to  the  door  1  3  side,  the  energy  of  this  part  of  high  fre- 
quency  waves  is  attenuated  by  the  contact  plate  23, 
the  choke  groove  25,  a  front  panel  portion  1  1a  of  the 
outer  casing  1  1  and  the  like  in  turn.  Consequently,  the 

45  high  frequency  waves  can  be  prevented  from  leaking 
out  of  the  cooking  chamber  12.  Furthermore,  the  high 
frequency  waves  irradiated  to  the  viewing  window  19 
side  is  shielded  by  the  conductor  pattern  31  of  the 
inner  barrier  28.  The  high  frequency  waves  reaching 

so  the  conductor  pattern  31  is  shielded  by  the  contact  of 
the  frame  20  with  the  frame-shaped  conductor  portion 
33  of  the  conductor  pattern  31. 

In  accordance  with  the  above-described  embodi- 
ment,  the  mesh  conductor  pattern  31  is  formed  on  the 

55  glass  plate  30  by  way  of  the  electroless  plating  or  the 
screen  printing.  This  eliminates  the  restriction  in 
punching  the  punched  plate  and  increases  the  num- 
ber  of  holes  formed  in  the  punched  plate,  resulting  in 

3 
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improvement  of  the  visibility  of  the  cooking  chamber 
interior.  Furthermore,  since  the  conductor  pattern  31 
is  formed  on  the  counter  cooking  chamber  side  of  the 
glass  plate  30,  the  user  can  be  prevented  from  hitting 
the  cooking  pan  or  the  like  against  the  conductor  pat- 
tern  31  .  Consequently,  the  conductor  pattern  31  can 
be  prevented  from  being  damaged  or  cut  off  and  the 
electric  wave  shielding  capacity  of  the  conductor  pat- 
tern  31  can  be  prevented  from  being  reduced. 

Furthermore,  the  conductor  pattern  31  includes 
the  frame-shaped  conductor  portion  33  and  the  line 
conductor  portions  32  each  having  both  ends  connec- 
ted  to  the  frame-shaped  conductor  portion  33.  The  fra- 
me-shaped  conductor  portion  33  of  the  conductor 
pattern  31  is  in  contact  with  the  frame  20  of  the  door 
1  3.  Contact  areas  of  the  frame  20  and  the  conductor 
pattern  31  are  thus  increased  as  compared  with  the 
prior  art  construction  shown  in  FIG.  7,  resulting  in  sec- 
ure  connection  between  them.  Consequently,  since 
the  line  conductor  portions  32  are  reliably  connected 
to  the  frame  20,  they  are  not  projected  in  the  edge  por- 
tion  of  the  glass  plate  30  in  contrast  to  the  prior  art 
construction  as  shown  in  FIG.  7.  The  end  portions  of 
the  line  conductor  portions  32  can  be  prevented  from 
acting  as  antennas  and  accordingly,  the  electric  wave 
shielding  capacity  can  be  prevented  from  being 
reduced. 

Although  the  conductor  pattern  31  includes  the 
frame-shaped  conductor  portion  33  disposed  along 
the  peripheral  edge  of  the  glass  plate  30  in  the  forego- 
ing  embodiment,  the  conductor  pattern  may  be 
arranged  as  shown  as  a  second  embodiment  in  FIG. 
5.  In  FIG.  5,  the  line  width  D  of  the  portion  of  each  line 
conductor  portion  34  disposed  at  the  edge  portion  of 
the  glass  plate  30  is  larger  than  the  line  width  A  of  the 
other  portion  of  the  conductor  pattern  31  such  that 
each  line  conductor  portion  34  is  not  continuous  with 
its  adjacent  one.  The  wider  portion  of  each  line  con- 
ductor  portion  34  is  in  contact  with  the  frame  20. 
Accordingly,  the  same  effect  can  be  achieved  in  the 
second  embodiment  as  in  the  first  embodiment. 

In  comparison  of  the  first  and  second  embodi- 
ments,  it  can  be  considered  that  the  frame-shaped 
conductor  portion  33  of  the  conductor  pattern  31  in  the 
first  embodiment  is  formed  by  further  widening  each 
line  conductor  portion  34  in  the  second  embodiment 
such  that  each  line  conductor  portion  34  becomes 
continuous  with  its  adjacent  one.  Accordingly,  it  can 
be  considered  that  the  conductor  pattern  31  in  the  first 
embodiment  has  the  arrangement  that  the  width  of  the 
portion  of  the  conductor  pattern  31  disposed  at  the 
edge  portion  of  the  glass  plate  30  is  rendered  larger 
than  that  in  the  other  portion  thereof. 

Although  the  glass  plate  30  is  employed  as  the 
transparent  base  plate  in  the  foregoing  embodiments, 
a  plastic  transparent  plate  may  be  employed  therefor. 

FIG.  6  shows  a  third  embodiment  of  the  invention. 
The  difference  between  the  third  embodiment  and 

each  foregoing  embodiment  will  be  described.  FIG.  6 
illustrates  an  enlarged  section  of  the  edge  of  an  inner 
barrier  35  employed  instead  of  the  inner  barrier  28. 
The  inner  barrier  35  comprises  a  glass  plate  36  and 

5  a  conductor  pattern  37  formed  on  one  side  of  the  glass 
plate  36.  The  conductor  pattern  37  includes  a  portion 
38  brought  into  contact  with  the  frame  20.  The  thick- 
ness  E  of  the  portion  38  is  larger  than  the  thickness  F 
of  the  other  portion  39  of  the  conductor  pattern  37. 

10  The  portion  38  corresponds  to  the  frame-shaped  con- 
ductor  portion  33  in  the  first  embodiment  and  to  each 
line  conductor  portion  34  in  the  second  embodiment. 
The  portion  39  of  the  conductor  pattern  37  corres- 
ponds  to  each  line  conductor  portion  32  in  the  first  and 

15  second  embodiments.  The  thickness  E  of  the  portion 
38  is  set  to  about  0.4  p  and  the  thickness  F  of  the  por- 
tion  39  is  set  to  about  0.2  p. 

The  same  effect  can  be  achieved  in  the  third 
embodiment  as  in  the  first  embodiment.  In  particular, 

20  the  conductor  pattern  37  is  brought  into  contact  with 
the  frame  20  when  the  inner  barrier  35  is  mounted  on 
the  frame  20.  There  is  a  possibility  that  the  conductor 
pattern  37  may  be  peeled  off  or  damaged  when  it  is 
brought  into  contact  with  the  frame  20.  In  the  third 

25  embodiment,  however,  the  thickness  E  of  the  portion 
38  of  the  conductor  pattern  37  brought  into  contact 
with  the  frame  20  is  larger  than  the  thickness  F  of  the 
other  portion  39  thereof.  Consequently,  the  portion  38 
of  the  conductor  pattern  37  can  be  prevented  from 

30  being  peeled  offordamaged  since  the  durability  of  the 
portion  38  brought  into  contact  with  the  frame  20  is 
increased. 

The  foregoing  disclosure  and  drawings  are 
merely  illustrative  of  the  principles  of  the  present 

35  invention  and  are  not  to  be  interpreted  in  a  limiting 
sense.  The  only  limitation  is  to  be  determined  from  the 
scope  of  the  appended  claims. 

40  Claims 

1.  A  microwave  oven  wherein  an  inner  barrier  (28) 
for  electric  wave  shielding  is  provided  on  a  frame 
(20)  of  a  door  (13)  mounted  for  opening  and  clos- 

45  ing  a  cooking  chamber  (1  2),  characterized  in  that 
the  inner  barrier  (28)  comprises  a  transparent 
base  plate  (30)  and  a  mesh  conductor  pattern 
(31)  formed  on  a  counter  cooking  chamber  side 
of  the  base  plate  (30),  the  conductor  pattern  (31) 

so  including  a  portion  (33,  34)  disposed  along  the 
edge  of  the  base  plate  (30),  the  portion  (33,  34) 
of  the  conductor  pattern  (31)  having  a  line  width 
larger  than  the  other  portion  of  the  base  plate 
(30),  the  portion  (33,  34)  of  the  conductor  pattern 

55  (31)  being  in  contact  with  the  frame  (20)  of  the 
door  (13). 

2.  A  microwave  oven  wherein  an  inner  barrier  (28) 
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for  electric  wave  shielding  is  provided  on  a  frame 
(20)  of  a  door  (1  3)  mounted  for  opening  and  clos- 
ing  a  cooking  chamber  (12),  characterized  in  that 
the  inner  barrier  (28)  comprises  a  transparent 
base  plate  (30)  and  a  mesh  conductor  pattern  5 
(31)  formed  on  a  counter  cooking  chamber  side 
of  the  base  plate  (30),  the  conductor  pattern  (31) 
including  a  frame-shaped  conductor  portion  (33) 
disposed  along  the  peripheral  edge  of  the  base 
plate  (30)  and  line  conductor  portions  (32)  formed  10 
into  the  shape  of  a  mesh  and  each  having  two 
ends  connected  to  the  frame-shaped  conductor 
portion  (33),  the  frame-shaped  conductor  portion 
(33)  being  in  contact  with  the  frame  (20)  of  the 
door  (13).  15 

3.  A  microwave  oven  according  to  claim  1  or  2, 
characterized  in  that  the  portion  (33,  34)  of  the 
conductor  pattern  (31)  in  contact  with  the  frame 
(20)  has  a  thickness  larger  than  the  other  portion  20 
thereof. 

4.  A  microwave  oven  according  to  claim  1  or  2, 
characterized  in  that  the  conductor  pattern  (31)  is 
formed  by  a  method  of  electroless  plating.  25 

5.  A  microwave  oven  according  to  claim  1  or  2, 
characterized  in  that  the  conductor  pattern  (31)  is 
formed  by  screen  printing  a  conductive  paint. 

30 
6.  A  microwave  oven  according  to  claim  1  or  2, 

characterized  in  that  the  conductor  pattern  (31)  is 
formed  into  the  shape  of  a  lattice. 

7.  A  microwave  oven  comprising  a  magnetron  for  35 
heating  food  contained  in  a  cooking  chamber 
(12),  a  door  (1  3)  for  opening  and  closing  the  cook- 
ing  chamber  (12),  the  door  (13)  comprising  a 
frame  (20)  having  a  contact  plate  (22)  and  a 
choke  groove  (25),  an  outer  barrier  (21)  mounted  40 
on  the  front  side  of  the  frame  (20),  an  inner  barrier 
(28)  mounted  on  the  rear  side  of  the  frame  (20)  for 
electric  wave  shielding,  and  a  door  sash  (27) 
mounted  on  the  outer  periphery  of  the  frame  (20), 
characterized  in  that  the  inner  barrier  (28)  com-  45 
prises  a  transparent  base  plate  (30)  and  a  mesh 
conductor  pattern  (31)  formed  on  a  counter  cook- 
ing  chamber  side  of  the  base  plate  (30),  the  con- 
ductor  pattern  (31)  including  a  portion  (33) 
disposed  along  the  peripheral  edge  of  the  base  50 
plate  (30),  the  portion  (33)  of  the  conductor  pat- 
tern  (31)  having  a  line  width  larger  than  the  other 
portion  of  the  base  plate  (30),  the  portion  (33)  of 
the  conductor  pattern  (31)  being  in  contact  with 
the  frame  (20)  of  the  door  (13).  55 
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