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©  An  improved  antenna  device  for  radio  apparatus, 
wherein  a  stable  antenna  gain  is  obtained  irrespec- 
tive  of  the  difference  between  band  sizes  and  the 
durability  of  a  band  fastener.  For  example,  as  shown 
in  the  figure,  on  a  band  (12)  for  arm-mounting,  which 
is  connected  with  a  case  body  (11)  of  an  arm- 
mounting  type  radio  aparatus  (10),  a  band-like  con- 
ductor  plate  (13)  formed  with  a  groove  (13a)  in  a 
longitudinal  direction  is  fastened  in  a  body,  and  in 
this  state,  an  antenna  body  (14)  is  constituted  by  the 
conductor  plate  (13).  Also,  on  a  conductor  part 
(130a)  placed  on  one  side  of  the  groove  (13a)  of  the 
conductor  plate  (13),  there  is  a  feeder  distribution 
center  (131)  fed  with  a  positive  potential,  and  on  a 
conductor  part  (130b)  on  the  other  side,  there  is  a 

second  feeder  distribution  center  (132)  to  be  fixed 
on  a  grounded  potential.  Between  the  conductor  part 
(130a)  and  the  coductor  part  (130b),  a  capacitive 
element  (19)  is  provided. 
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Background  of  the  invention 

(Field  of  the  invention) 

This  invention  relates  to  an  antenna  radio  ap- 
paratus  which  is  unitary  formed  with  a  band  con- 
struction  for  putting  on  the  person's  wrist.  Espe- 
cially  this  invention  relates  to  an  antenna  radio 
apparatus  capable  of  obtaining  a  stable  operation 
of  an  antenna  without  being  affected  by  different 
sizes  of  wrist  bands  depending  on  the  persons  who 
put  them  on  and  by  a  durability  of  a  metal  fitting  of 
the  belt-joint. 

(Related  Background  Art) 

Fig.  24  is  an  example  of  a  miniature  portable 
transmitter/receiver  and,  more  particularly,  to  an 
antenna  apparatus  for  wrist  type  portable  trans- 
ceiver  which  is  put  on  the  person's  wrist. 

In  Fig.  24,  a  wrist  type  transceiver  90  is  com- 
prised  of  a  casing  92(transceiver  main  body)  which 
incorporates  a  circuit  board  for  transceiver,  a  wrist 
type  band  91  providing  a  first  band  91a  and  a 
second  band  91b  with  insulating  characteristics, 
which  are  connected  to  the  both  sides  of  the  cas- 
ing  92. 

A  first  strip  shaped  conductive  plate  93a  and  a 
second  strip  shaped  conductive  plate  93b  are  fixed 
inside  the  first  band  91a  and  second  band  91b 
respectively. 

The  first  conductive  plate  93a  and  the  second 
conductive  plate  93b  are  conducted  and  connected 
respectively  to  the  circuit  for  transceiver  incorpo- 
rated  in  the  casing  92,  on  the  other  hand,  at  the 
free  end  side,  they  are  conducted  and  connected 
respectively  to  a  metal  belt-joint(hereinafter  called 
"clasp")  91c  and  91d(a  fitting  of  the  belt  joint)  for 
the  first  band  91a  and  the  second  band  91b. 

Therefore  as  shown  in  Fig.  24,  when  these 
bands  91a  and  91b  are  connected  each  other 
through  clasps  91c  and  91  d, 
showing  their  equivalent  circuit  in  Fig.  25,  a  first 
conductive  plate  93a  and  a  second  conductive 
plate  93b  compose  a  one  looped  antenna,  namely 
an  antenna  unit  95,  through  a  circuit  for  transceiver 
94  incorporated  in  a  casing  92  and  clasps  91c  and 
91  d. 

Further,  on  the  side  of  the  first  conductive  plate 
93a,  a  circuit  for  transceiver  94  is  conducted  and 
connected  to  a  high  frequency  amplifier  circuit  94b 
through  a  capacitor  94a  for  coupling,  on  the  other 
hand  loading  a  variable  capacitance  capacitor  94c 
between  a  ground  potential.  In  this  case,  on  the 
side  of  the  second  conductive  plate  93b,  fixed  to 
the  ground  potential. 

However  a  conventional  antenna  95  for  wrist 
type  transceiver  has  such  problems  that  the  periph- 

eral  length  of  the  loop  varies,  result  in  the  induc- 
tance  value  of  the  antenna  varies,  reducing  an 
antenna  gain,  because  band  sizes  are  different 
depending  on  the  persons  who  put  on  the  tran- 

5  sceiver. 
Accordingly  in  this  case,  a  problem  that  a 

tuning  frequency  of  the  antenna  95  expressed  by 
the  following  formula  is  shift  and  an  antenna  gain  is 
lowered,  arises. 

70 
f  =  1/[2tt  •  (LC)1'2] 

F:  Tuning  Frequency 
75  L:  Inductance  of  Antenna 

C:  Capacitance 
The  increased  repeat  times  of  putting  a  wrist  type 
band  91  on  and  off  the  person's  wrist  correspond- 
ingly  raise  gradually  a  contact  resistance  value  of  a 

20  contact  portion  due  to  a  deterioration  of  the  shape 
and  surface  condition  of  the  conductive  clasps  91c 
and  91  d  and  disadvantageously  result  in  a  larger 
resistance  loss  of  the  antenna  95  together  with  a 
degradation  of  the  antenna  gain. 

25  Therefore  improving  its  structure,  it  is  neces- 
sary  to  realize  an  antenna  apparatus  for  transceiver 
capable  of  obtaining  a  stable  operation  of  an  an- 
tenna  without  being  affected  by  different  sizes  of 
wrist  bands  depending  on  the  persons  who  put 

30  them  on  and  by  a  durability  of  a  metal  fitting  of  the 
clasp. 

(Problems  to  be  Solved  by  the  Invention) 

35  An  objective  of  the  present  invention  is  to  re- 
alize  an  antenna  apparatus  for  transceiver  capable 
of  obtaining  a  stable  operation  of  an  antenna  with- 
out  being  affected  by  different  sizes  of  wrist  bands 
depending  on  the  persons  who  put  them  on  and  by 

40  a  durability  of  a  metal  fitting  of  the  clasp. 
In  order  to  achieve  the  above  object,  an  an- 

tenna  apparatus  for  transceiver  according  to  the 
present  invention  is  characterized  in  that  the  struc- 
ture  includes  a  wrist  band  provided  in  an  antenna 

45  with  a  strip  shaped  conductive  plate,  whose  slot  is 
formed  in  the  longitudinal  direction  of  the  conduc- 
tive  plate. 

Namely,  an  antenna  apparatus  for  transceiver 
according  to  the  present  invention  is  characterized 

50  in  that  the  structure  includes  not  a  loop  antenna 
composed  by  ring  shaped  coupling  a  conductive 
plate  fixed  to  a  wrist  band,  but  an  antenna  having 
function  as  a  slot  antenna  composed  by  a  conduc- 
tive  plate  with  a  slot. 

55  Fig.  1  shows  an  example  of  the  basic  structure 
of  the  above  mentioned  structure.  According  to 
Fig.1,  a  case  11  is  connected  to  a  wrist  band  12, 
which  is  fixed  to  a  conductive  plate  13  composed 
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of  a  strip  shaped  stainless  plate  whose  slot  is 
formed  in  the  longitudinal  direction  of  the  stainless 
plate. 

Therefore  the  conductive  plate  13  itself  is  com- 
posed  of  an  antenna  14  having  a  function  as  a  slot 
antenna. 

The  antenna  14  is  capable  of  mounted  on  the 
person's  wrist  with  a  wrist  band  12,  furthermore  the 
peripheral  length  of  a  slot  13  is  determined  by  its 
own  sizes  and  shapes,  without  being  affected  by 
different  sizes  of  wrist  bands  depending  on  the 
persons  who  put  them  on. 

Therefore  the  antenna  14  is  capable  of  obtain- 
ing  excellent  operation  of  an  antenna,  not  changing 
an  inductance  value  of  the  antenna  14,  without 
being  affected  putting  it  on  the  wrist  or  not,  without 
being  affected  by  different  sizes  of  wrist  band 
depending  on  the  persons  who  put  them  on. 

When  it  is  mounted  on  the  person'  wrist,  a  slot 
13a  formed  on  a  conductive  plate  13  large  enough 
to  the  wavelength  is  opening  at  the  external  periph- 
eral  direction  of  a  wrist  band  12,  as  the  result,  non- 
directivity  characteristics  of  the  antenna  14  is  im- 
proved. 

As  shown  in  Fig.  4,  supplying  a  feed  circuit  15 
to  a  conductive  plate  13  in  order  that  an  electrical 
field  "E"  is  generated  to  a  slot  13a,  as  the  result, 
the  part  of  the  slot  13a  can  radiate  an  electromag- 
netic  wave. 

The  antenna  14  reacts  mostly  to  a  magnetic 
field  component  in  the  horizontal  direction  of  the 
wrist  band  12. 

When  the  transceiver  is  put  on  the  person's 
body,  its  electric  field  is  weakened,  on  the  other 
hand,  its  magnetic  field  is  strengthened,  therefore 
the  antenna  of  magnetic  field  detecting  type  is 
obtaining  good  result  for  an  antenna  apparatus  for 
transceiver. 

Accordingly,  the  antenna  of  magnetic  field  de- 
tecting  type  has  high  sensitivity  when  it  is  put  on 
the  person's  body.  This  feature  is  the  necessary 
condition  for  the  wrist  type  transceiver.  According 
to  a  wrist  band,  it  is  possible  to  provide  a  clasp  as 
desired  in  order  to  put  it  on  the  person's  wrist. 

When  the  wrist  band  is  composed  of  a  first 
band  and  a  second  band  connected  to  both  sides 
of  a  casing  respectively,  at  least  either  bands  pro- 
vides  an  antenna  with  a  strip  shaped  conductive 
plate  whose  slot  is  formed  in  the  longitudinal  direc- 
tion. 

Further  when  the  wrist  band  is  composed  of  a 
first  band  and  a  second  band  connected  to  both 
sides  of  a  casing  respectively,  it  is  possible  to 
provide  a  first  conductive  plate  and  a  second  con- 
ductive  plate  whose  slot  is  formed  from  the  casing 
edge  to  the  longitudinal  direction,  resulting,  to  com- 
pose  one  antenna  unit. 

In  this  case,  at  the  casing  side,  the  end  portion 
of  one  side  of  a  first  conductive  plate  and  the  other 
side  which  are  divided,  also  the  end  portion  of  one 
side  of  a  second  conductive  plate  and  the  other 

5  side  are  connected  each  other  electrically  through 
two  electric  paths  formed  both  portions  of  one  side 
and  both  portions  of  other  sides. 

According  to  an  antenna  apparatus  for  tran- 
sceiver  with  the  above  mentioned  features,  an  elec- 

io  trie  paths  includes  a  circuit  pattern  of  a  circuit 
board  for  transceiver  incorporated  in  a  casing, 
sometimes  includes  a  wiring  pattern  also  which 
formed  along  the  internal  peripheral  length  of  a 
casing. 

is  In  this  case  it  is  possible  to  connect  directly 
and  electrically  sides  which  are  the  conductive 
plate  side,  the  circuit  pattern  side  and  the  wiring 
portion  side,  furthermore  it  is  possible  to  connect 
them  electrically  through  a  conductive  terminal  pro- 

20  vided  on  the  case  side  or  the  conductive  plate 
side.  According  to  the  present  invention,  it  is  desir- 
able  to  provide  an  antenna  with  a  capacitor  ele- 
ment  which  loaded  on  both  sides  of  a  slot  of  a 
conductive  plate,  in  order  that  the  tuning  frequency 

25  can  be  adjusted  at  the  determined  value. 
With  respect  to  the  method  of  feeding  to  the 

conductive  plate,  an  arrangement  that  either  poten- 
tial  of  positive  and  negative  potential  is  fed  to  the 
either  side  of  the  conductive  plates  opposing  with 

30  each  other  embracing  the  slot,  on  the  other  hand, 
the  other  side  thereof  is  fixed  to  a  ground  potential, 
with  the  unbalancing  type  circuit,  may  be  adopted. 

Also  an  arrangement  that  both  sides  of  the 
conductive  plates  are  fed  to  the  balancing  type 

35  circuit  at  the  side  of  transceiver  circuit  board,  may 
be  adopted. 

A  feeding  point  may  also  be  shifted  from  the 
center  position  of  the  conductive  plate  in  the  lon- 
gitudinal  direction  to  the  end  of  the  conductive 

40  plate,  resulting  an  impedance  of  an  antenna  is 
adjusted. 

Further,  it  is  desirable  to  fill  up  a  dielectric 
between  a  slot  of  conductive  plate  in  order  to  tune 
to  the  same  wavelength  as  the  extended  antenna 

45  length  when  the  antenna  length  is  not  extended 
actually. 

Accordingly  in  case  the  dielectric  is  filled 
among  the  strip  shaped  slot  of  the  conductive 
plate,  as  expressed  by  the  following  equation,  the 

50  wavelength  of  an  electromagnetic  wave  which 
propagated  inside  of  dielectric  is  shortened,  result- 
ing,  the  antenna  gain  is  the  same  as  the  size  in 
appearance  of  the  antenna  body  becomes  large. 

Therefore,  in  case  the  slot  length  is  short,  good 
55  antenna  gain  is  realized  to  an  electromagnetic 

wave  with  long  wavelength. 

X'  =  \/(e1/2) 
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X':  Wavelength  in  Dielectric 
X  :  Wavelength  in  Air 
€  :  Dielectric  Constant  of  Dielectric 

Further  it  is  desirable  that  the  extended  sections 
are  formed  among  the  width  of  a  slot,  in  order  to 
extend  the  peripheral  slot  length,  without  changing 
the  band  length,  corresponding  to  an  electromag- 
netic  wave  with  long  wavelength. 

Provided  on  either  end  side  of  the  wrist  band, 
in  case  a  clasp  which  put  them  on  the  person's 
wrist  is  used,  it  is  desirable  to  insulate  the  clasp 
the  conductive  plate. 

In  this  case,  as  the  peripheral  length  of  a  slot 
of  the  conductive  plate,  a  stable  tuning  frequency 
is  obtained  without  being  affected  by  different  sizes 
of  wrist  bands  depending  on  the  persons  who  put 
them  on. 

Brief  Description  of  the  Drawings 

Fig.  1  is  an  explanation  view  of  construction  of 
an  antenna  for  a  wrist  type  transceiver  in  accor- 
dance  with  the  first  embodiment  of  the  present 
invention. 

Fig.  2  is  an  outline  strabismus  view  of  an 
external  appearance  of  a  wrist  type  transceiver  with 
an  antenna  as  shown  in  Fig.  1. 

Fig.  3  is  a  construction  view  of  a  wrist  type 
transceiver  with  an  antenna  as  shown  in  Fig.  1. 

Fig.  4  is  an  explanation  view  in  condition  of 
feeding  to  an  antenna  as  shown  in  Fig.  1. 

Fig.  5  is  an  explanation  view  of  construction  of 
an  antenna  for  a  wrist  type  transceiver  in  accor- 
dance  with  the  modification  of  the  first  embodiment 
of  the  present  invention. 

Fig.  6  is  a  directivity  characteristic  diagram  in 
accordance  with  the  first  embodiment  and  its  modi- 
fication  of  the  present  invention. 

Fig.  7  is  a  cross-sectional  view  of  a  wrist  type 
transceiver  in  accordance  with  the  second  embodi- 
ment  of  the  present  invention. 

Fig.  8  is  a  longitudinal  sectional  view  of  a  wrist 
type  transceiver  as  shown  in  Fig.  7. 

Fig.  9  is  a  longitudinal  sectional  view  of  the 
inside  of  a  case  of  a  wrist  type  transceiver  as 
shown  in  Fig.  7. 

Fig.  10  is  an  explanation  view  of  a  directivity  of 
an  antenna  of  a  wrist  type  transceiver  as  shown  in 
Fig.  7,  when  it  is  put  on  the  person'  wrist. 

Fig.  11(a)  is  a  cross-sectional  view,  Fig.  11(b) 
is  a  longitudinal  view  of  a  wrist  type  transceiver  in 
accordance  with  modification  of  the  second  em- 
bodiment  of  the  present  invention. 

Fig.  12  is  a  cross-sectional  view  of  construction 
of  the  peripheral  of  a  casing  of  a  wrist  type  tran- 
sceiver  in  accordance  with  the  third  embodiment  of 

the  present  invention. 
Fig.  13  is  a  longitudinal  sectional  view  of  con- 

struction  of  the  peripheral  of  a  casing  of  a  wrist 
type  transceiver  as  shown  in  Fig.  12. 

5  Fig.  14  is  a  cross-sectional  view  of  construction 
of  the  peripheral  of  a  casing  of  a  wrist  type  tran- 
sceiver  in  accordance  with  the  fourth  embodiment 
of  the  present  invention. 

Fig.  15  is  a  longitudinal  sectional  view  of  con- 
io  struction  of  the  peripheral  of  a  casing  of  a  wrist 

type  transceiver  as  shown  in  Fig.  14. 
Fig.  16  is  a  decomposition  strabismus  view 

from  rear  face  of  the  peripheral  of  a  casing  of  a 
wrist  type  transceiver  in  accordance  with  the  fifth 

is  embodiment  of  the  present  invention. 
Fig.  17(a)  is  a  cross-sectional  view,  Fig.  17(b) 

is  a  longitudinal  sectional  view  of  a  wrist  type 
transceiver  as  shown  in  Fig.  16. 

Fig.  18  is  a  directivity  characteristic  diagram  in 
20  the  horizontal  plane  direction  of  a  wrist  type  tran- 

sceiver  in  condition  of  hanging  down  the  person's 
wrist  putting  on  a  wrist  type  transceiver  as  shown 
in  Fig.  16. 

Fig.  19  is  a  directivity  characteristic  diagram  in 
25  the  horizontal  plane  direction  of  a  wrist  type  tran- 

sceiver  in  condition  of  bending  the  person's  wrist, 
putting  on  a  wrist  type  transceiver  as  shown  in  Fig. 
16,  in  front  of  the  chest  horizontally. 

Fig.  20  is  a  construction  view  of  an  antenna  for 
30  a  wrist  type  transceiver  in  accordance  with  the 

sixth  embodiment  of  the  present  invention. 
Fig.  21  is  a  construction  view  of  an  antenna  for 

a  wrist  type  transceiver  in  accordance  with  the 
seventh  embodiment  of  the  present  invention. 

35  Fig.  22(a)  is  a  cross-sectional  view,  Fig.  22(b) 
is  a  longitudinal  sectional  view  of  a  construction  of 
an  antenna  for  a  wrist  type  transceiver  in  accor- 
dance  with  the  eighth  embodiment  of  the  present 
invention. 

40  Fig.  23  is  a  construction  view  of  an  antenna  for 
a  wrist  type  transceiver  in  accordance  with  the 
ninth  embodiment  of  the  present  invention. 

Fig.  24  is  a  construction  view  of  an  antenna  for 
a  conventional  wrist  type  transceiver. 

45  Fig.  25  is  an  equivalence  circuit  diagram  of  a 
wrist  type  transceiver  as  shown  in  Fig.  24. 

The  Best  Mode  For  Carrying  Out  The  Invention 

50  The  present  invention  will  be  described  in  de- 
tail  with  reference  to  the  accompanying  drawings. 

(The  First  Embodiment) 

55  Fig.  1  is  an  explanation  view  of  construction  of 
an  antenna(a  conductive  plate)  for  a  wrist  type 
transceiver(an  antenna  apparatus  for  a  wrist  type 
transceiver)  in  accordance  with  the  first  embodi- 

4 
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ment  of  the  present  invention. 
Fig.  2  is  an  outline  strabismus  view  of  an 

external  appearance  of  a  wrist  type  transceiver  with 
an  antenna  as  shown  in  Fig.  1. 

According  to  these  figures,  a  wrist  type  tran- 
sceiver  10  of  this  embodiment  is  comprised  of,  a 
casing  11  (a  transceiver  body)  provided  in  a  circuit 
board  for  transceiver,  a  wrist  band  12  with  a  first 
band  12a  and  a  second  band  12b,  which  are  con- 
nected  to  the  side  of  the  casing  1  1  . 

A  clasp  121  (a  fitting  of  the  belt-joint)  is  pro- 
vided  on  the  end  portion  of  said  the  first  band  12a, 
on  the  other  hand,  a  plurality  of  a  hole  122  capable 
of  coupling  with  structurally  a  clasp  12a  is  formed 
on  the  side  of  said  second  band  12b. 

As  shown  in  Fig.  1,  inside  of  the  first  band  12a, 
a  strip  shaped  conductive  plate  13  is  fixed  unitary, 
whose  slot  13a  with  width  length  of  d1  is  formed  in 
the  longitudinal  direction. 

An  antenna  14  is  comprised  of  the  conductive 
plate  13. 

According  to  the  conductive  plate  13,  as  shown 
in  Fig.  3, 
a  first  feeding  point  131  at  a  high  frequency  am- 
plifier  circuit  section  17(feeding  circuit,  circuit 
board  for  transceiver)  in  order  to  feed  a  positive 
potential,  is  provided  on  either  side  of  a  conductive 
portion  130a  of  the  conductive  plate  13a.  On  the 
other  hand,  a  second  power  supply  point  132  is 
fixed  on  the  other  side  of  a  conductive  section 
130b  as  ground  potential,  namely  these  structures 
is  an  unbalanced  type  feeding. 

Further,  near  the  first  and  the  second  feeding 
point  131  and  132,  a  capacitor  element  19  is  load- 
ed  between  the  either  side  of  a  conductive  portion 
130a  and  the  other  side  of  a  conductive  plate  130b 
opposing  each  other  embracing  the  slot. 

The  capacitance  value  of  the  capacitor  element 
19  is  capable  of  adjusting  the  tuning  frequency 
which  is  determined  by  the  inductance  value  or  the 
capacitance  value  of  the  conductive  plate  13. 

Accordingly,  a  wrist  type  transceiver  10  is  por- 
table  putting  it  on  the  person's  wrist  with  a  wrist 
band  12,  further  is  capable  of  using  as  a  transmit- 
ter  and  a  receiver  corresponding  to  a  micro-wave 
with  the  predetermined  frequency. 

A  wrist  type  transceiver  10  with  the  above 
structure,  as  shown  in  Fig.  2,  is  used  putting  on  the 
person's  wrist,  engaging  clasp  121  on  the  side  of  a 
first  band  12a  and  a  hole  122  on  the  side  of  a 
second  band  12b. 

An  antenna  14  is  composed  of  a  conductive 
plate  13,  whose  slot  13a  is  "L"  length  and  narrow 
compared  with  the  used  wavelength,  resulting,  an 
antenna  14  has  structure  as  a  slot  antenna  opening 
the  slot  13a  in  the  external  peripheral  direction  of  a 
wrist  band  12. 

Even  when  the  hooking  position  to  couple  to- 
gether  a  clasp  121  with  a  hole  122  is  changed, 
corresponding  to  different  sizes  of  wrist  bands  de- 
pending  on  the  persons  who  put  them  on,  the 

5  peripheral  length  of  a  slot  13  is  not  changed. 
The  tuning  frequency  of  an  antenna  14  is  not 

shifted,  therefore  an  excellent  operation  of  an  an- 
tenna  can  be  obtained  without  being  affected  by 
different  sizes  of  wrist  bands  depending  on  the 

io  persons  who  put  them  on. 
Especially,  hanging  down  the  person's  wrist 

putting  on  a  wrist  type  transceiver  10,  whose  slot 
13a  is  opening  at  the  wide  angles  in  the  horizontal 
plane  direction,  therefore  its  directional  characteris- 

15  tic,  namely  directional  characteristic  in  the  horizon- 
tal  plane  direction,  becomes  to  a  non-directional 
characteristic,  resulting,  suitable  for  portable  tran- 
sceiver. 

Further  as  shown  in  Fig.  4,  corresponding  to 
20  the  potential  applied  between  a  feeding  circuit  15(a 

high  frequency  amplifier  circuit  section  17,  a  circuit 
board  for  transceiver)  and  power  supplying  points 
131  and  132,  an  electric  field  "E"  is  produced  to  a 
slot  13a  as  shown  in  Fig.  4. 

25  Accordingly,  the  directivity  reacts  mostly  to  a 
magnetic  field  from  the  longitudinal  direction  of  a 
slot  13a. 

In  the  case  of  the  transceiver  which  is  put  on 
the  person's  body,  the  electric  field  is  weakened 

30  and  the  magnetic  field  is  strengthened  by  the  per- 
son's  body,  therefore  the  wrist  type  transceiver  of 
magnetic  field  detecting  type  in  this  embodiment  is 
obtaining  a  good  antenna  gain. 

The  wrist  type  transceiver  10  has  a  desirable 
35  structure  of  an  antenna  for  a  wrist  type  transceiver. 

Also  the  wrist  type  transceiver  10  can  be  used 
when  a  clasp  121  is  not  contacted  with  a  hole  122. 

Further,  as  an  antenna  24  does  not  include  a 
clasp  121  as  its  component,  without  being  affected 

40  by  a  deterioration  of  the  shape  and  the  surface 
condition  of  the  clasp  121  due  to  a  rust  and  the 
like,  a  stable  operation  of  an  antenna  is  obtained. 

Also  as  the  peripheral  of  the  antenna  24  is 
covered  completely,  also  is  protected  from  the 

45  influence  affected  by  the  static  electricity  and  the 
like,  resulting,  prevented  the  wrist  type  transceiver 
10  from  damaged  and  misoperating. 

(Modification  Of  The  First  Embodiment) 
50 

According  to  an  antenna  14  as  shown  in  Fig.  1, 
Fig.  5  shows  an  antenna  14a  with  a  conductive 
plate  13,  whose  slot  13a  is  extended  its  width  d1  to 
width  d2. 

55  An  antenna  according  to  the  first  embodiment 
as  shown  in  Fig.  1  and  3  is  similar  in  the  structure 
to  an  antenna  according  to  modification  of  the  first 
embodiment  as  shown  in  Fig.  5. 

5 
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Therefore  these  figures  show  same  numeral  in 
view  of  the  corresponding  sections  each  other. 

With  a  conductive  plate  13  by  setting  a  width 
of  a  slot  13b  larger  comparatively,  an  antenna  14a 
is  provided  the  function  of  a  loop  antenna,  which 
the  conductive  plate  13  formes  a  loop  around  its 
slot  13b. 

Accordingly  a  directivity  characteristic  of  an 
antenna  14a 
in  the  horizontal  direction  of  the  conductive  plate 
13,  is  inclined  to  be  shifted  from  a  directivity  char- 
acteristic  of  "8"  letter  shape  of  a  slot  antenna  as 
shown  a  solid  line  101  in  Fig.  6  to  a  standard 
directivity  characteristic  of  a  loop  antenna  as  shown 
a  solid  line  102. 

Therefore  in  view  of  the  first  embodiment  and 
its  modification,  by  changing  the  width  of  slots  13a 
and  13b  of  antennas  14  and  14a,  its  directivity 
characteristic  is  capable  of  setting  between  the 
directivity  characteristic  of  the  slot  antenna  and  the 
loop  antenna. 

With  respect  to  a  wrist  type  transceiver  of  the 
first  embodiment  and  its  modification,  a  conductive 
plate  with  the  same  function  as  a  conductive  plate 
13  can  be  provided  on  the  side  of  a  second  band 
12b. 

As  to  a  capacitor  element  19  for  tuning  an 
antenna,  as  well  as  a  condenser  with  non-variable 
capacitance,  a  condenser  with  variable  capacitance 
can  be  used  for  changing  as  desired  the  tuning 
frequency  of  antenna  14  and  14a. 

Also  a  wrist  type  transceiver  of  the  first  em- 
bodiment  and  its  modification  show  a  wrist  band  12 
which  is  comprised  of  a  first  band  12a  and  a 
second  band  12b,  further  shows  a  wrist  band  12 
which  is  comprised  of  the  either  wrist  band,  with 
the  either  end  portion  of  the  wrist  band  fixed  to  the 
side  of  a  casing  11,  on  the  other  hand  with  the 
other  end  section(free  end  section)  provided  on  the 
side  of  the  casing  1  1  in  order  to  be  put  on  and  off. 

(The  Second  Embodiment) 

Fig.  7  is  a  cross-sectional  view  of  a  wrist  type 
transceiver(an  antenna  apparatus  for  a  wrist  type 
transceiver)  according  to  a  second  embodiment. 
Fig.  8  is  a  longitudinal  sectional  view  of  a  wrist  type 
transceiver  of  Fig.  7. 

As  to  these  figures,  a  wrist  type  transceiver  20 
is  comprised  of  a  casing  21  (a  transceiver  main 
body)  with  a  circuit  block  26  for  transceiver,  a 
leather  connected  to  the  side  of  a  casing  21  , 
a  wrist  band  22  comprised  of  a  first  band  22a  and 
a  second  band  22b  made  of  a  silicone  resin  and  an 
urethane  resin. 

The  inside  of  the  first  band  22a  and  the  second 
band  22b  is  formed  and  fixed  unitary  a  conductive 
plate  23,  crossing  the  inside  of  the  casing  21  . 

An  antenna  24  of  a  wrist  type  transceiver  20  is 
comprised  of  the  conductive  plate  23,  whose  slot 
23a  is  formed  in  the  longitudinal  direction. 

Further  the  conductive  plate  23  may  be  in- 
5  serted  into  the  first  band  22a  and  the  second  band 

22b,  namely  sheet  shaped  organizer  which  are 
seamed  or  adhered  with  each  other. 

The  conductive  plate  23  is  so  thin  as  to  be 
bent  when  putting  a  wrist  band  22  on  the  person's 

io  wrist,  made  of  material  with  high  conductance  in 
order  to  give  less  damage  to  an  antenna  24. 

The  conductive  plate  23  is  provided  inside  of 
the  wrist  band  22,  its  surface  covered  with  the 
band  completely  not  to  be  easily  rusted.  It  can  be 

is  made  of  material  with  high  conductance  such  as 
copper  and  silver. 

Further  as  shown  in  Fig.  8,  inside  of  a  casing 
21  ,  the  conductive  plate  23  is  provided  through  the 
underside  of  a  circuit  block  26  for  transceiver.  A 

20  metal  clasp  221  is  provided  on  the  end  portion  of  a 
second  band  22a,  also  a  plurality  of  hole  222  is 
formed  in  order  to  couple  with  a  clasp  221  structur- 
ally  on  the  side  of  a  first  band  22b. 

Accordingly,  a  wrist  type  transceiver  can  be 
25  put  on  the  person's  wrist  with  the  wrist  band  22, 

however,  the  clasp  221  is  insulated  and  separated 
from  the  conductive  plate  23,  as  the  result,  even 
when  the  clasp  221  is  coupled  with  a  hole  222,  the 
conductive  plate  23  does  not  compose  an  electric 

30  path. 
Further  Fig.  9  is  an  enlarged  longitudinal  sec- 

tional  view  of  the  inside  of  a  casing  21  .  The  inside 
of  a  casing  21  is  comprised  of  a  circuit  casing  266, 
which  is  consisted  of  a  circuit  board  267  for  a 

35  transceiver,  a  capacitor  with  variable  capacitance 
269  for  adjusting  an  antenna  tuning  frequency  on 
the  upper  side  of  the  circuit  board  267,  on  the 
other  hand,  on  the  underside, 
a  battery  264  is  provided  as  a  feeding  portion  to  a 

40  circuit  block  26  for  a  transceiver. 
Further,  under  the  battery  264,  a  conductive 

plate  23  is  provided  on  the  back  case  29  through 
an  insulating  plate  268.  The  conductive  plate  23 
and  the  circuit  board  267  for  a  transceiver  are 

45  wired  and  connected  each  other  by  a  conductive 
terminal  263. 

By  shifting  the  connection  position  between  the 
conductive  terminal  23  and  the  conductive  plate  23 
to  the  either  side  of  a  first  band  22a  or  a  second 

50  band  22b,  an  impedance  can  be  adjusted  on  both 
sides  of  the  conductive  plate  23  and  the  circuit 
block  26  for  a  transceiver  26. 

As  well  as  a  transceiver  according  to  the  first 
embodiment,  a  variable  capacitance  capacitor  269 

55  is  wired  and  connected,  loaded  on  both  sides  of  a 
slot  23a  in  the  conductive  plate  23. 

Further  the  circuit  board  267  for  transceiver, 
which  is  one  of  the  circuit  block  26  for  a  tran- 

6 
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sceiver  is  comprised  of  a  high  frequency  amplifier 
circuit  section(not  shown  in  the  figure),  which  is 
conducted  and  connected  to  the  either  side  of  a 
slot  23a  formed  on  the  conductive  plate  23a,  on  the 
other  hand,  the  other  side  is  fixed  to  the  ground 
condition,  namely  it  becomes  to  unbalanced  type 
feeding  structure. 

The  circuit  block  26  for  transceiver  is  also 
comprised  of  a  circuit  for  timekeeping  or  displaying 
in  order  to  display  its  timekeeping  information,  on 
the  other  hand,  liquid-crystal  panel  on  the  upper 
side  of  a  casing  21  with  a  wrist  type  transceiver  20 
providing  the  timepiece  function. 

As  well  as  the  wrist  type  transceiver  according 
to  the  first  embodiment,  the  wrist  type  transceiver 
20  with  the  above  function  can  be  used  as  a 
transmitter  and  a  receiver  putting  it  on  the  person's 
wrist,  further,  even  when  putting  the  wrist  type 
transceiver  20  on  the  person's  wrist,  an  antenna  24 
is  in  the  condition  as  shown  in  Fig.  10,  in  which  a 
conductive  plate  23  does  not  overlap  each  other, 
therefore  its  tuning  frequency  is  not  shifted,  even 
when  the  hooking  position  to  couple  together  a 
clasp  221  and  a  hole  222  is  changed. 

The  wrist  type  transceiver  20  according  to  the 
second  embodiment,  a  slot  23a  is  formed  for  al- 
most  the  whole  area  in  the  longitudinal  direction  of 
a  conductive  plate  23,  as  the  result  the  slot  23  is 
opened  for  almost  the  whole  area  in  the  external 
peripheral  direction  of  a  wrist  band  22. 

Therefore  hanging  down  the  person's  wrist  put- 
ting  a  wrist  type  transceiver  20  on  it,  the  slot  23a  is 
opened  for  all  direction  of  horizontal  plane,  as  the 
result,  its  directivity  characteristic  is  almost  om- 
nidirection  and  suitable  for  carrying  in  view  of  not 
providing  a  null  point. 

Also  as  the  wrist  type  transceiver  has  the  func- 
tion  as  the  magnetic  field  detecting  type,  high 
sensitivity  can  be  realized  when  it  is  put  on  the 
person's  wrist. 

(Modification  Of  The  Second  Embodiment) 

Fig.  11(a)  is  a  cross-sectional  view  of  a  wrist 
type  transceiver(an  antenna  apparatus  for  a  wrist 
type  transceiver)  according  to  the  modification  of 
second  embodiment  of  the  present  invention.  Fig. 
11(b)  is  its  longitudinal  sectional  view. 

The  wrist  type  transceiver  of  this  embodiment 
has  almost  the  same  structure  as  the  wrist  type 
transceiver  according  to  the  second  embodiment 
as  shown  in  Fig.  7  and  Fig.  8,  therefore  the  cor- 
responding  portions  show  same  labels. 

As  to  these  figures,  the  wrist  type  transceiver 
of  this  embodiment  is  comprised  of  a  casing  21  (a 
transceiver  main  body)  with  a  circuit  block  26  for 
transceiver,  a  leather  connected  to  the  side  of  a 
casing  21,  a  wrist  band  22  comprised  of  a  first 

band  22a  and  a  second  band  22b  made  of  a 
silicone  resin  and  an  urethane  resin. 

An  antenna  24a  of  a  wrist  type  transceiver  20 
is  comprised  of  a  conductive  plate  23,  which  is 

5  unitary  fixed  on  the  first  band  22a,  with  its  slot  23a 
formed  in  the  longitudinal  direction. 

As  shown  in  Fig.  11(b),  one  end  of  the  conduc- 
tive  plate  23  is  positioned  between  a  circuit  block 
26  for  transceiver  and  the  back  case  29,  further  the 

io  conductive  plate  23  and  the  circuit  block  26  for 
transceiver  are  wired  and  connected  each  other. 

The  circuit  block  26  for  transceiver  provides  a 
variable  capacitance  capacitor(not  shown  in  the  fig- 
ure),  which  is  loaded  on  both  sides  of  the  slot  23a 

is  in  the  conductive  plate  23,  for  adjusting  tuning 
frequency  of  an  antenna. 

Further  a  wrist  type  transceiver  20a  can  be  put 
on  the  person's  wrist  with  the  wrist  band  22,  pro- 
viding  a  metal  clasp  221  on  the  end  portion  of  the 

20  second  band  22a,  on  the  other  hand, 
forming  a  plurality  of  a  hole  222,  which  is  capable 
of  coupling  together  with  a  clasp  221  structurally, 
on  the  side  of  the  first  band  22b. 

Putting  on  the  person's  wrist,  the  wrist  type 
25  transceiver  20a  with  the  above  structure  has  the 

same  effect  as  the  wrist  type  transceiver  according 
to  the  second  embodiment. 

As  the  length  of  the  conductive  plate  23  is 
short  than  that  of  the  second  embodiment,  an  an- 

30  tenna  gain  is  reduced  and  its  use  is  limited,  but  a 
reliability  thereof  is  graded  up  due  to  the  low  cost 
and  the  smaller  number  of  the  parts  with  a  simpli- 
fied  construction. 

35  (The  Third  Embodiment) 

Fig.  12  is  a  cross-sectional  view  of  construction 
of  the  peripheral  of  a  case  of  a  wrist  type  tran- 
sceiver  in  accordance  with  the  third  embodiment  of 

40  the  present  invention.  Fig.  13  is  its  longitudinal 
sectional  view. 

As  to  the  wrist  type  transceiver  of  this  embodi- 
ment,  a  wrist  type  band  and  the  like,  which  is  not 
shown  in  Fig.  12  and  13,  is  the  same  structure  as 

45  the  wrist  type  transceiver  according  to  the  second 
embodiment. 

As  to  these  figures,  a  wrist  type  transceiver  30 
of  this  embodiment  is  comprised  of  a  casing  31  (a 
transceiver  main  body)  with  a  circuit  block  36  for 

50  transceiver,  a  wrist  band  comprised  of  a  first  band 
32a  and  a  second  band  32b  made  of  resin  and  the 
like  connected  to  the  side  of  a  casing  31  . 

A  first  conductive  plate  331  and  a  second 
conductive  plate  332  are  unitary  formed  and  fixed 

55  respectively  on  the  first  band  32a  and  the  second 
band  32b. 

Further  an  antenna  34  of  the  wrist  type  tran- 
sceiver  30  is  comprised  of  the  first  conductive 
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plate  331  and  the  second  conductive  plate  332  with 
slots  33a  and  33b,  which  are  formed  on  both  sides 
of  the  first  conductive  plate  331  and  the  second 
conductive  plate  332  in  the  longitudinal  direction. 

The  slots  33a  and  33b  are  formed  from  the 
edge  sections  at  the  side  of  casing  31  to  the 
longitudinal  direction  of  the  first  conductive  plate 
331  and  the  second  conductive  plate  332. 

Also  these  slots  33a  and  33b  are  open  end  at 
the  edge  section  of  the  side  of  casing  31  . 

Therefore  the  first  conductive  plate  331  is  di- 
vided  into  one  end  section  331a  and  the  other  end 
section  331b  by  the  slot  33a.  Also  the  second 
conductive  plate  332  is  divided  into  one  end  sec- 
tion  332a  and  the  other  end  section  332b  by  the 
slot  33b. 

One  end  section  331a  of  the  first  conductive 
plate  331  and  one  end  section  332a  of  the  second 
conductive  plate  332  are  wired  and  connected  each 
other  inside  a  casing  31. 

Also  the  other  end  section  331b  of  the  first 
conductive  plate  331  and  the  other  end  section 
332b  of  the  second  conductive  plate  332  are  wired 
and  connected  each  other  inside  a  casing  31  . 

Accordingly  a  casing  31  provides  conductive 
terminals  321a,  321b,  321c  and  321  d  which  are 
unitary  formed  on  both  sides  of  the  casing  31 
respectively. 

Each  end  section  of  these  conductive  terminals 
is  conducted  and  connected  by  solder  joint  to  one 
end  section  331a  and  the  other  end  section  331b 
of  the  first  conductive  plate  331,  also  to  one  end 
section  332a  and  the  other  end  section  332b  of  the 
second  conductive  plate  332. 

Further  the  conductive  terminals  321a  and 
321c  are  conducted  and  connected  each  other 
through  a  circuit  pattern  367a  on  a  circuit  board 
367  for  transceiver  in  a  circuit  block  36  for  tran- 
sceiver,  on  the  other  hand,  the  conductive  termi- 
nals  321b  and  321  d  are  conducted  and  connected 
each  other  through  the  other  side  circuit  pattern 
367b  on  a  circuit  board  367  for  transceiver. 

As  shown  in  Fig.  13,  providing  bending  por- 
tions  on  the  conducting  and  contacting  side  with 
the  circuit  block  36  for  transceiver,  the  conductive 
terminals  321a,  321b,  321c,  321  d  conduct  and  con- 
nect  to  the  circuit  pattern  367a  or  the  other  circuit 
pattern  367b  by  using  spring  characteristic  of  the 
bending  portions,  without  propagating  its  vibration 
to  the  inside  of  the  casing  31  . 

Further  a  variable  capacitance  condenser  369, 
for  adjusting  an  antenna  tuning  frequency,  is  load- 
ed  between  the  circuit  pattern  367a  and  the  other 
circuit  pattern  367b,  with  a  battery  364  under  the 
circuit  board  367  for  transceiver. 

The  above  mentioned  wrist  type  transceiver  30 
obtains  the  following  effects  as  well  as  the  effect 
by  the  wrist  type  transceiver  according  to  the  sec- 

ond  embodiment. 
The  first  conductive  plate  331  and  the  second 

conductive  plate  332  are  formed  to  the  side  of  the 
first  band  32a  and  the  second  band  32b  respec- 

5  tively,  conducting  and  connecting  to  the  side  of  a 
casing  31  through  the  conductive  terminals  321a, 
321b,  321c  and  321  d,  therefore,  these  conductive 
plates  can  be  removed  easily  from  the  casing  side. 

Accordingly  the  increased  repeat  times  of  put- 
io  ting  the  wrist  type  transceiver  30  on  and  off  the 

person's  wrist  raise  a  damage  of  the  side  of  wrist 
band,  however,  it  is  possible  to  exchange  the  wrist 
band  easily  removing  from  the  casing  31  . 

Further  the  wrist  type  transceiver  30  can  be 
is  produced  per  each  part,  therefore  realize  mass 

production. 

(The  Fourth  Embodiment) 

20  Fig.  14  is  a  cross-sectional  view  of  the  periph- 
eral  construction  of  a  casing  of  a  wrist  type 
transceiver(an  antenna  apparatus  for  wrist  type 
transceiver)  in  accordance  with  the  fourth  embodi- 
ment  of  the  present  invention.  Fig.  15  is  its  longitu- 

25  dinal  sectional  view.  As  to  the  wrist  type  tran- 
sceiver  of  this  embodiment,  a  wrist  type  band  and 
the  like,  which  is  not  shown  in  Fig.  14  and  15,  is 
the  same  structure  as  the  wrist  type  transceiver 
according  to  the  second  embodiment. 

30  As  to  these  figures,  a  wrist  type  transceiver  40 
of  this  embodiment  is  comprised  of  a  casing  41  (a 
transceiver  main  body)  with  a  circuit  block  46  for 
transceiver,  a  wrist  band  comprised  of  a  first  band 
42a  and  a  second  band  42b  made  of  a  leather  and 

35  the  like  connected  to  the  side  of  a  casing  41  . 
A  first  conductive  plate  431  and  a  second 

conductive  plate  432  are  unitary  formed  and  fixed 
respectively  on  the  first  band  42a  and  the  second 
band  42b. 

40  Further  an  antenna  44  of  the  wrist  type  tran- 
sceiver  40  is  comprised  of  the  first  conductive 
plate  431  and  the  second  conductive  plate  432  with 
slots  43a  and  43b,  which  are  formed  on  both  sides 
of  the  first  conductive  plate  431  and  the  second 

45  conductive  plate  432  in  the  longitudinal  direction. 
The  slots  43a  and  43b  are  formed  from  the 

edge  sections  at  the  side  of  casing  41  to  these 
longitudinal  direction  of  the  first  conductive  plate 
431  and  the  second  conductive  plate  432.  Also 

50  these  slots  43a  and  43b  are  open  end  at  the  edge 
section  of  the  side  of  casing  41  . 

Accordingly  the  first  conductive  plate  431  is 
divided  into  one  end  section  431a  and  the  other 
end  section  431  b  by  the  slot  43a. 

55  Also  the  second  conductive  plate  432  is  di- 
vided  into  one  end  section  432a  and  the  other  end 
section  432b  by  the  slot  43b. 

8 
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One  end  section  431a  of  the  first  conductive 
plate  431  and  one  end  section  432a  of  the  second 
conductive  plate  432  are  wired  and  connected  each 
other  inside  a  casing  41. 

Also  the  other  end  section  431b  of  the  first 
conductive  plate  431  and  the  other  end  section 
432b  of  the  second  conductive  plate  432  are  wired 
and  connected  each  other  inside  a  casing  41  . 

Therefore  one  end  section  431a,  the  other  end 
section  431  b  of  the  first  conductive  plate  431  ,  also 
one  end  section  432a,  the  other  end  section  432b 
of  the  second  conductive  plate  432  are  fixed  to 
conductive  terminals  421a,  421b,  421c  and  421  d 
respectively,  on  the  other  hand,  two  wiring  sections 
41a  and  41b  are  formed  along  the  internal  periph- 
eral  of  the  casing  41  . 

According  to  these  wiring  sections  41a  and 
41b,  conductive  terminals  421a  and  421c  are  con- 
ducted  and  connected  to  the  wiring  section  41a, 
also  conductive  terminals  421b  and  421  d  are  con- 
ducted  and  connected  to  the  wiring  section  41b. 

The  conductive  terminals  421a,  421b,  421c  and 
421  d  are  conducted  and  connected  to  the  wiring 
sections  41a  and  41b,  whose  end  portions  411a, 
411b,  411c  and  41  1  d  are  positioned  corresponding 
to  the  hole  to  insert  the  terminal,  namely  412a, 
412b,  412c  and  41  2d  in  a  casing  41. 

Therefore  when  the  conductive  terminals  421a, 
421b,  421c  and  421  d  are  push  into  the  inside  of 
the  holes  412a,  412b,  412c  and  41  2d  from  the 
outside  of  a  casing  41,  each  point  of  the  conduc- 
tive  terminals  deform  and  contact  with  the  end 
portions  411a,  411b,  411c  and  41  1  d  of  the  wiring 
sections  41a,  41b. 

Accordingly  the  conductive  terminals  421a, 
421b,  421c  and  421  d  are  connected  completely  to 
the  wiring  sections  41a  and  41b  by  the  force  pro- 
duced  when  these  deformed  end  portions  are  re- 
turned  to  the  original  position. 

Further  provided  in  the  casing  41,  a  circuit 
block  46  supplies  a  variable  capacitance  capacitor 
469  for  adjusting  an  antenna  tuning  frequency, 
which  is  conducted  and  connected  to  the  wiring 
sections  41a,  41b  through  the  conductive  terminals 
46a,  46b  with  spring  characteristic. 

The  above  mentioned  wrist  type  transceiver  40 
obtains  the  same  effects  as  the  wrist  type  tran- 
sceiver  according  to  the  third  embodiment. 

Therefore  the  conductive  terminals  421a,  421b, 
421c  and  421  d,  which  are  fixed  to  the  first  conduc- 
tive  plate  431  and  the  second  conductive  plate  432, 
are  put  on  and  off  the  casing  41  easily,  as  the 
result,  the  increased  repeat  times  of  putting  the 
wrist  type  transceiver  40  on  and  off  the  person's 
wrist  raise  a  damage  of  the  side  of  wrist  band,  in 
this  case,  it  is  possible  to  exchange  the  wrist  band 
easily  by  removing  it  from  the  casing  41  . 

The  wrist  type  transceiver  40  can  be  produced 
per  each  part,  therefore  realize  mass  production. 

Further  the  wiring  sections  41a  and  41b,  which 
contact  the  first  conductive  plate  431  with  the  sec- 

5  ond  conductive  plate  432,  are  formed  in  internal 
peripheral  surface  at  the  side  of  the  casing  41, 
therefore  when  these  wiring  sections  41a,  41b  are 
wired  and  connected  to  a  circuit  block  46  for  tran- 
sceiver,  it  is  not  necessary  to  extend  the  height  of 

io  the  side  of  casing  41  . 
Therefore  the  thickness  size  of  the  wrist  type 

transceiver  40  becomes  thin,  resulting,  suitable  for 
its  portable  use. 

Further  not  changing  height  size  of  the  casing 
is  41,  it  is  possible  to  supply  a  component  having 

watch  function  in  the  thickness  direction  of  the 
casing  41  ,  as  the  result,  increasing  the  freedom  of 
its  design. 

20  (The  Fifth  Embodiment) 

Fig.  16  is  a  decomposition  strabismus  view 
from  rear  face  of  a  wrist  type  transceiver(an  an- 
tenna  apparatus  for  wrist  type  transceiver)  in  accor- 

25  dance  with  the  fifth  embodiment  of  the  present 
invention. 

Fig.  17(a)  is  its  cross-sectional  view,  and  Fig. 
17(b)  is  its  longitudinal  view. 

As  to  these  figures,  a  wrist  type  transceiver  50 
30  of  this  embodiment  is  comprised  of  a  casing  51  (a 

transceiver  main  body)  with  a  circuit  block  56  for 
transceiver,  a  wrist  band  52  comprised  of  a  first 
band  52a  and  a  second  band  52b  made  of  a 
leather  and  the  like  connected  to  the  side  of  a 

35  casing  51  . 
A  first  conductive  plate  531  and  a  second 

conductive  plate  532  are  unitary  formed  and  fixed 
respectively  on  the  first  band  52a  and  the  second 
band  52b. 

40  Further  an  antenna  54  of  the  wrist  type  tran- 
sceiver  50  is  comprised  of  the  first  conductive 
plate  531  and  the  second  conductive  plate  532  with 
slots  53a  and  53b,  which  are  formed  on  both  sides 
of  the  first  conductive  plate  531  and  the  second 

45  conductive  plate  532  in  the  longitudinal  direction. 
The  first  conductive  plate  531  and  the  second 

conductive  plate  532  have  different  width  respec- 
tively  in  its  longitudinal  direction,  supplying  maxi- 
mum  wide  size  at  each  porion  in  order  its  antenna 

50  resistance  becomes  small. 
The  slots  53a  and  53b  are  formed  from  the 

edge  sections  at  the  side  of  casing  51  to  these 
longitudinal  direction  of  the  first  conductive  plate 
531  and  the  second  conductive  plate  532.  Also 

55  these  slots  53a  and  53b  are  open  end  at  the  edge 
section  of  the  side  of  casing  51  . 

Accordingly  the  first  conductive  plate  531  is 
divided  into  one  end  section  531a  and  the  other 

9 
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end  section  531b  by  the  slot  53a. 
Also  the  second  conductive  plate  532  is  di- 

vided  into  one  end  section  532a  and  the  other  end 
section  532b  by  the  slot  53b. 

One  end  section  531a  of  the  first  conductive 
plate  531  and  one  end  section  532a  of  the  second 
conductive  plate  532  are  wired  and  connected  each 
other  through  a  casing  51. 

Also  the  other  end  section  531b  of  the  first 
conductive  plate  531  and  the  other  end  section 
532b  of  the  second  conductive  plate  532  are  wired 
and  connected  each  other  through  a  casing  51  . 

Therefore  one  end  section  531a,  the  other  end 
section  531  b  of  the  first  conductive  plate  531  ,  also 
one  end  section  532a,  the  other  end  section  532b 
of  the  second  conductive  plate  532  are  fixed  by 
spot  welding  to  conductive  terminals  521a,  521b, 
521c  and  521  d  respectively,  whose  tip  sides  are 
projected  over  the  overhanging  sections  522a, 
522b,  522c  and  522d  of  the  first  and  second 
bands. 

On  the  other  hand,  in  the  casing  51,  on  a 
circuit  board  567  for  transceiver  on  the  circuit  block 
56  for  transceiver, 
terminal  strips  568a  and  568b  are  fixed  on  the  end 
portion  of  the  circuit  pattern  567a  by  solder  and  the 
like, 
also  terminal  strips  568c  and  568d  are  fixed  on  the 
end  portion  of  the  other  circuit  pattern  567b. 

Each  terminal  strip  568a,  568b,  568c  and  568d 
has  the  spring  characteristic  produced  by  bending 
itself  at  the  plurality  of  point,  further  it  is  disposed 
corresponding  to  the  insert  holes  512a,  512b,  512c 
and  51  2d  in  casing  56. 

In  case  that  522a,  522b,  522c  and  522d,  which 
are  the  overhanging  sections  of  the  first  and  sec- 
ond  band  52a  and  52b,  are  inserted  in  the  holes 
512a,  512b,  512c  and  51  2d  of  the  casing  56,  with 
conductive  terminals  521a,  521b,  521c  and  521  d 
conducting  and  connecting  to  the  terminal  strips 
568a,  568b,  568c  and  568d,  in  this  case  one  end 
section  531a  of  the  first  conductive  plate  531  is 
wired  and  connected  to  one  end  section  532a  of 
the  second  conductive  plate  532. 

Also  the  other  end  section  531b  of  the  first 
conductive  plate  531  is  wired  and  connected  to  the 
other  end  section  532b  of  the  second  conductive 
plate  532. 

In  this  case,  the  first  band  52a  and  the  second 
band  52b  are  fixed  to  the  side  of  the  casing  51 
respectively  and  capable  of  separating  from  the 
casing. 

In  the  casing  51,  the  holes  512a,  512b,  512c 
and  51  2d  are  sealed  by  the  overhanging  sections 
522a,  522b,  522c  and  522d  of  the  first  band  52a 
and  the  second  band  52b,  further  with  a  back  cap 
59  mounting  on  the  back  side  of  the  casing  51  in 
order  to  obtain  its  waterproof  characteristics. 

As  the  mentioned  above,  the  first  and  second 
band  52a,  52b  are  fixed  to  the  side  of  a  casing  51  , 
which  is  a  well  known  structure  such  as  a 
timepiece  structure,  in  which  a  timepiece  is  fixed  to 

5  the  wrist  band. 
On  a  circuit  board  567  for  transceiver,  a  vari- 

able  capacitance  capacitor  569  for  adjusting  an 
antenna  tuning  frequency  is  mounted  between  one 
side  circuit  pattern  567a  and  the  other  side  circuit 

io  pattern  567b,  loaded  on  both  sides  of  a  slot  53,  in 
view  of  an  electric  circuit. 

The  wrist  type  transceiver  50  of  this  embodi- 
ment  can  be  used  for  timepiece  also,  with  liquid 
crystal  display  panel(not  shown)  supplying  to  the 

is  surface  of  the  casing,  further  with  timekeeping  cir- 
cuit  and  a  circuit  for  driving  the  display  panel  (not 
shown)  supplying  to  a  circuit  block  56. 

According  to  the  wrist  type  transceiver  with  the 
above  mentioned  structure,  even  when  it  is  put  on 

20  the  person's  body,  without  overlapping  the  first 
conductive  plate  531  and  the  second  conductive 
plate  each  other  in  an  antenna  54,  a  peripheral 
length  of  a  slot  53a  is  constant,  without  being 
affected  by  different  sizes  of  a  wrist  band  52. 

25  Therefore  not  shifting  its  tuning  frequency,  high 
antenna  gain  can  be  obtained,  without  depending 
on  the  persons  who  put  it  on. 

Further  hanging  down  the  person's  wrist  who 
put  it  on,  slots  53a,  53b  is  opening  in  almost  all 

30  direction  of  horizontal  plane,  therefore  its  antenna 
gain  to  vertically  polarized  wave  with  about 
284MHz  frequency  is  non-directional  characteristics 
showing  its  measuring  result  in  a  solid  line  A1  of 
Fig.  18. 

35  Also  a  dotted  line  B1  shows  its  characteristics 
in  case  the  wrist  type  transceiver  50  is  provided 
individually,  to  be  the  same  position  as  the  tran- 
sceiver  when  it  is  hanging  down  the  person's  wrist. 

Compared  a  solid  line  A1  with  a  dotted  line  B1  , 
40  which  are  non-directional  characteristics  respective- 

ly,  A1  has  high  antenna  gain  than  the  B1. 
As  the  wrist  type  transceiver  50  of  this  embodi- 

ment  has  the  function  as  the  magnetic  field  detect- 
ing  type,  high  sensitivity  can  be  realized  when  it  is 

45  put  on  the  person's  wrist. 
Further,  in  case  of  hanging  down  different  per- 

son's  wrist  who  put  it  on,  or  providing  it  individually 
under  the  same  condition,  having  its  antenna  gain 
to  vertically  polarized  wave  with  284MHz  frequen- 

50  cy,  high  antenna  gain  and  non-directional  char- 
acteristics  can  be  obtained,  without  greatly  chang- 
ing  its  directional  characteristics  or  antenna  gain. 

Further,  in  case  of  holding  horizontally  in  front 
of  the  person's  left  chest  who  put  it  on,  or  provid- 

55  ing  it  individually  under  the  same  condition,  having 
its  antenna  gain  to  vertically  polarized  wave  with 
284MHz  frequency,  high  antenna  gain  and  non- 
directional  characteristics  can  be  obtained,  as 

10 
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shown  its  measuring  result  in  a  solid  line  A1(put  on 
the  person's  wrist)  and  a  dotted  line  B1  (provided 
individually)  of  Fig.  19. 

The  above  mentioned  wrist  type  transceiver  50 
obtains  the  same  effects  as  the  wrist  type  tran- 
sceiver  according  to  the  third  and  the  fourth  em- 
bodiments. 

The  first  conductive  plate  531  and  the  second 
conductive  plate  532  are  conducted  and  connected 
to  a  casing  51  through  the  conductive  terminals 
521a,  521b,  521c  and  521  d,  resulting  a  wrist  band 
52  can  be  removed  easily  from  a  casing  51  side. 

Accordingly  the  increased  repeat  times  of  put- 
ting  the  wrist  type  transceiver  50  on  and  off  the 
person's  wrist  raise  a  damage  of  the  side  of  wrist 
band  52,  in  this  case,  it  is  possible  to  exchange  the 
wrist  band  by  removing  easily  from  the  casing  51  . 

Further  the  wrist  type  transceiver  50  can  be 
produced  for  each  part,  therefore  realize  mass  pro- 
duction. 

(The  Sixth  Embodiment) 

Fig.  20  is  a  construction  view  of  an  antenna  for 
a  wrist  type  transceiver(an  antenna  apparatus  for 
wrist  type  transceiver)  in  accordance  with  the  sixth 
embodiment  of  the  present  invention. 

The  wrist  type  transceiver  of  this  embodiment 
has  the  same  structure  as  the  wrist  type  tran- 
sceiver  according  to  the  first  and  the  fifth  embodi- 
ments,  just  different  in  the  feeding  structure  to  a 
conductive  plate,  as  the  following  described  in  de- 
tail. 

Fig.  20  is  showing  the  structure  for  feeding  to 
an  antenna  64  of  the  wrist  type  transceiver,  in 
which  feeding  points  64a,  64b  are  mounted  on  both 
sides  of  a  slot  63a  of  a  conductive  plate  63  in  order 
its  electric  characteristic  becomes  equivalent, 
namely  becomes  balanced  type  feeding,  corre- 
sponding  to  the  transceiver  circuit. 

Accordingly,  corresponding  to  the  structure  of 
the  circuit  for  wrist  type  transceiver,  both  struc- 
tures,  namely  balanced  type  feeding  and  unbal- 
anced  type,  can  be  adopted. 

(The  Seventh  Embodiment) 

Fig.  21  is  a  construction  view  of  an  antenna  for 
a  wrist  type  transceiver(an  antenna  apparatus  for 
wrist  type  transceiver)  in  accordance  with  the  sev- 
enth  embodiment  of  the  present  invention. 

The  wrist  type  transceiver  of  this  embodiment 
has  the  same  structure  as  the  wrist  type  tran- 
sceiver  according  to  the  first  and  the  fifth  embodi- 
ments,  just  different  in  the  feeding  structure  to  a 
conductive  plate,  as  the  following  described  in  de- 
tail. 

Fig.  21  is  showing  the  structure  for  an  antenna 
74  of  the  wrist  type  transceiver,  in  which  cor- 
responding  to  an  impedance  value  of  the  conduc- 
tive  plate  73,  the  power  is  supplied  by  shifting  the 

5  feeding  positions  74a  and  74b  from  the  center  to 
the  end  portion  of  the  conductive  plate  73(i.e.  by 
shifting  X  distance). 

Therefore  it  is  possible  to  adjust  the  imped- 
ance  between  the  antenna  74  and  the  transceiver 

io  circuit,  not  changing  construction  of  the  conductive 
plate  or  the  transceiver  circuit's  side. 

(The  Eighth  Embodiment) 

is  Fig.  22(a)  is  a  cross-sectional  view,  Fig.  22(b) 
is  a  longitudinal  sectional  view  of  a  construction  of 
an  antenna  for  a  wrist  type  transceiver(an  antenna 
apparatus  for  wrist  type  transceiver)  in  accordance 
with  the  eighth  embodiment  of  the  present  inven- 

20  tion.  The  wrist  type  transceiver  of  this  embodiment 
has  the  same  structure  as  the  wrist  type  tran- 
sceiver  according  to  the  first  and  the  fifth  embodi- 
ments,  just  different  in  the  inside  structure  of  a  slot 
of  the  conductive  plate,  as  the  following  described 

25  in  detail. 
An  antenna  84  of  this  embodiment  has  a  con- 

ductive  plate  83,  whose  slot  83a  is  formed  in  the 
longitudinal  direction  of  the  conductive  plate, 
among  the  inside  of  slot  filled  up  with  the  dielectric 

30  layer  85  such  as  a  silicone  or  a  ceramics,  with  the 
external  peripheral  side  of  slot  covered  with  a  band 
82  having  insulating  characteristics. 

The  wavelength  of  an  electromagnetic  wave 
which  propagates  the  inside  of  the  dielectric  layer 

35  85  of  the  antenna  84,  is  shown  as  the  following 
formula. 

X'  =  X/(  £  1/2) 

40 
X'  :  Wavelength  in  Dielectric 
X  :  Wavelength  in  Air 
€  :  Dielectric  Constant  of  Dielectric 

Accordingly  the  electromagnetic  wavelength,  which 
45  propagates  the  inside  of  the  dielectric  layer  85,  is 

shortened  as  the  dielectric  constant  of  the  dielec- 
tric  layer  85  becomes  greater. 

In  this  case  the  same  antenna  gain  can  be 
obtained  compared  with  the  structure  in  appear- 

so  ance,  in  which  a  slot  83a  of  the  conductive  plate 
83(an  antenna  unit  84)  is  lengthen. 

Thereofre  good  antenna  gain  can  be  obtained 
to  an  electromagnetic  wave  with  long  wavelength, 
without  extending  the  peripheral  length  of  the  slot 

55  83a. 
On  the  other  hand,  according  to  an  electromag- 

netic  wave  with  same  wavelength,  the  shortened 
antenna  84  can  be  used  in  order  to  obtain  good 
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antenna  gain  to  an  electromagnetic  wave  with 
same  wavelength.  Therefore  it  is  possible  to  realize 
miniaturized  antenna  unit. 

Further  the  inside  of  the  slot  is  filled  up  with  a 
dielectric  layer  85,  however  such  structure,  in 
which  the  whole  conductive  plate  83  is  covered 
with  the  dielectric  layer  85,  can  be  also  adopted. 

(The  Ninth  Embodiment) 

Fig.  23  is  a  construction  view  of  an  antenna  for 
a  wrist  type  transceiver(an  antenna  apparatus  for 
wrist  type  transceiver)  in  accordance  with  the  ninth 
embodiment  of  the  present  invention. 

The  wrist  type  transceiver  of  this  embodiment 
has  the  same  structure  as  the  wrist  type  tran- 
sceiver  according  to  the  first  and  the  fifth  embodi- 
ments,  just  different  in  the  slot  configuration  of  the 
conductive  plate,  as  the  following  described  in  de- 
tail. 

An  antenna  94  of  this  embodiment  has  a  con- 
ductive  plate  93,  whose  slot  93a  is  formed  in  the 
longitudinal  direction  of  the  conductive  plate.  Ex- 
tended  sections  931a  and  931s,  which  are  formed 
to  be  extended  the  width  of  the  slot  93a,  are 
formed  at  both  end  portions  or  intermediate  portion 
of  the  slot  93a. 

Therefore  the  peripheral  length  of  the  slot  93a 
of  an  antenna  94  is  extended  substantially,  as  the 
result,  without  extending  length  of  the  antenna  94, 
excellent  antenna  gain  can  be  obtained  to  an  elec- 
tromagnetic  wave  with  long  wavelength. 

As  previously  described  in  each  embodiment, 
a  slot  is  formed  extending  straightly  in  the  longitu- 
dinal  direction  of  the  conductive  plate,  however  it  is 
accetable  to  form  the  slot  slantingly  in  order  to 
lengthen  the  length  of  the  slot. 

According  to  the  construction  of  the  wrist  band, 
a  metallic  wrist  band  and  the  like,  which  is  affixed 
through  an  insulator,  can  be  used. 

Further  it  is  possible  to  combine  each  compo- 
nent  of  the  wrist  type  transceiver  in  accordance 
with  the  above  mentioned  first  and  ninth  embodi- 
ments. 

Industrially  Applicable  Field 

As  previously  described  in  detail,  according  to 
an  antenna  apparatus  for  transceiver  of  the  present 
invention, 
an  antenna  is  formed  by  a  conductive  plate,  whose 
strip  shaped  slot  is  formed  in  the  longitudinal  direc- 
tion,  with  a  band  construction  for  putting  on  the 
person's  wrist. 

The  conductive  plate  provides  an  antenna  unit, 
therefore  it  is  possible  obtain  an  excellent  operation 
of  an  antenna  without  being  shifted  a  tuning  fre- 
quency  by  different  sizes  of  wrist  bands  depending 

on  the  persons  who  put  it  on. 
Further  the  antenna  unit  has  a  function  as  a 

slot  antenna,  especially  as  a  slot  antenna  in  the 
peripheral  direction  when  it  is  put  on  the  person's 

5  wrist,  as  the  result,  with  non-directional  characteris- 
tics,  it  is  suitable  for  portable  transceiver. 

Further,  as  the  antenna  unit  does  not  include  a 
clasp  as  a  component,  without  being  affected  by  a 
deterioration  of  the  shape  and  the  surface  condition 

io  of  the  clasp  121  due  to  a  rust  and  the  like,  a  stable 
operation  of  an  antenna  is  obtained. 

In  case  that  the  conductive  plate  is  connected 
electrically  to  the  inside  of  a  casing  through  con- 
ductive  terminals,  removing  from  the  casing,  it  is 

is  possible  to  exchange  easily  the  wrist  band  in  which 
the  conductive  plate  is  fixed. 

In  case  that  a  circuit  pattern,  which  is  formed 
along  the  internal  peripheral  surface  of  the  casing, 
is  used  for  an  electric  route,  the  casing  requires 

20  less  spaces,  therefore 
the  thinned  casing  can  be  realized. 

In  case  that  a  capacitance  element  is  loaded 
among  both  sides  of  a  slot,  without  changing  an 
antenna's  structure,  its  tuning  frequency  can  be 

25  adjusted. 
In  case  that  the  power  is  supplied  by  shifting 

the  feeding  positions  from  the  center  position  to 
either  end  portions  of  the  conductive  plate  73,  it  is 
possible  to  adjust  the  impedance  between  the  an- 

30  tenna  and  the  transceiver  circuit,  not  changing  oth- 
er  constructions. 

In  case  that  dielectric  layer  is  filled  up  among 
the  inside  of  the  slot,  or  in  case  extended  sections 
are  formed  to  be  extended  the  width  of  the  slot, 

35  without  extending  the  antenna's  length,  good  an- 
tenna  gain  can  be  obtained  to  an  electromagnetic 
wave  with  long  wavelength  also. 

On  the  other  hand,  according  to  an  electromag- 
netic  wave  with  same  wavelength,  the  shortened 

40  antenna  can  be  used  in  order  to  obtain  good  an- 
tenna  gain  to  an  electromagnetic  wave  with  same 
wavelength.  Therefore  it  is  possible  to  realize  min- 
iaturized  antenna  unit. 

Further  when  a  metal  clasp  of  the  wrist  type 
45  transceiver  is  insulated,  without  being  affected  a 

tuning  frequency  by  the  clasp,  a  stable  antenna 
operation  can  be  obtained. 

Claims 
50 

1.  An  antenna  apparatus  for  transceiver  charac- 
terized  in  that  a  wrist  band  is  fixed  to  an 
antenna  element  with  a  strip  shaped  conduc- 
tive  plate  whose  slot  is  formed  in  the  longitudi- 

55  nal  direction  of  the  conductive  plate. 

2.  An  antenna  apparatus  for  transceiver  charac- 
terized  in  that  a  wrist  band  is  provided  a  first 

12 
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band  and  a  second  band  connected  to  the 
both  sides  of  a  casing,  and  at  least  either  band 
of  said  the  first  and  second  bands  is  fixed  to 
an  antenna  element  with  a  strip  shaped  con- 
ductive  plate  whose  slot  is  formed  in  the  lon- 
gitudinal  direction  of  the  conductive  plate. 

3.  An  antenna  apparatus  for  transceiver  charac- 
terized  in  that  a  wrist  band  is  provided  a  first 
band  and  a  second  band  connected  to  the 
both  sides  of  a  casing,  and  each  band  of  said 
the  first  and  second  bands  is  fixed  to  an  an- 
tenna  element  with  a  first  and  a  second  con- 
ductive  plate  whose  slot  is  formed  from  the 
edge  of  said  casing  side  to  the  longitudinal 
direction  of  the  conductive  plate, 
wherein,  at  the  side  of  said  casing,  said  first 
conductive  plate  is  divided  into  one  end  sec- 
tion  and  the  other  end  section  by  said  slot, 
said  second  conductive  plate  is  divided  into 
one  end  section  and  the  other  end  section  by 
said  slot, 
said  one  end  sections  are  connected  elec- 
trically  to  the  other  end  sections  through  two 
electric  paths  at  the  side  of  said  casing. 

4.  An  antenna  apparatus  for  transceiver  as 
claimed  in  claim  3,  wherein,  said  electric  paths 
is  provided  a  wiring  section,  which  is  wiring 
pattern  of  a  circuit  board  incorporated  in  said 
casing. 

5.  An  antenna  apparatus  for  transceiver  as 
claimed  in  claim  3,  wherein,  said  electric  paths 
is  provided  a  wiring  section,  which  is  formed 
along  the  internal  peripheral  side  of  said  cas- 
ing. 

negative  potential,  the  other  side  thereof  is 
provided  a  feeding  point  in  order  to  apply  a 
ground  potential. 

5  9.  An  antenna  apparatus  for  transceiver  as 
claimed  in  any  one  of  claims  1  through  7, 
wherein,  said  conductive  plate  is  provided  a 
feeding  point  from  said  circuit  for  transceiver, 
in  order  that  the  either  of  both  sides  of  said 

io  slot  is  fed  with  a  balancing  type  circuit. 

10.  An  antenna  apparatus  for  transceiver  as 
claimed  in  claims  8  or  9,  wherein,  said  feeding 
point  is  shifted  the  determined  distance  from  a 

is  center  portion  in  the  longitudinal  direction  of 
said  conductive  plates  to  either  end  portion  of 
both  end  portions. 

11.  An  antenna  apparatus  for  transceiver  as 
20  claimed  in  any  one  of  claims  1  through  10, 

wherein  a  dielectric  is  filled  among  said  slot. 

12.  An  antenna  apparatus  for  transceiver  as 
claimed  in  any  one  of  claims  1  through  11, 

25  wherein  an  extended  portion  is  formed  by  ex- 
tending  the  width  of  said  slot,  in  order  to 
extend  its  peripheral  length. 

13.  An  antenna  apparatus  for  transceiver  as 
30  claimed  in  any  one  of  claims  1  through  12, 

wherein  a  conductive  clasp,  which  is  provided 
on  the  side  of  free  end  of  said  wrist  bands  in 
order  to  couple  together  free  ends  of  said 
bands,  is  insulated  from  said  conductive  plate. 

35 

6.  An  antenna  apparatus  for  transceiver  as 
claimed  in  claims  4  or  5,  wherein,  said  conduc-  40 
tive  plate  and  said  wiring  section  are  con- 
nected  electrically  each  other  through  a  con- 
ductive  terminal,  which  is  fixed  to  at  least 
either  side  of  said  casing  and  said  conductive 
plate.  45 

7.  An  antenna  apparatus  for  transceiver  as 
claimed  in  any  one  of  claims  1  through  6, 
wherein,  said  antenna  is  provided  a  capaci- 
tance  element,  which  is  loaded  between  said  50 
conductive  plates  opposing  with  each  other 
embracing  said  slot. 

8.  An  antenna  apparatus  for  transceiver  as 
claimed  in  any  one  of  claims  1  through  7,  55 
wherein,  either  side  of  said  conductive  plates 
is  provided  a  feeding  point  from  said  circuit  for 
transceiver,  which  feeds  either  of  positive  and 

13 
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