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(54)  ANTENNA 

(57)  When  the  antenna  element  of  an  antenna  is 
expanded,  a  helical  element  (4)  acts  as  a  parasitic  ele- 
ment,  and  a  high-frequency  current  flows  through  an 
element  conductor  (3),  causing  the  element  (4)  to  act  as 
a  parasitic  element  which  is  excited  in  a  high  frequency 
wave  way.  When  the  antenna  element  is  housed,  elec- 
trical  energy  is  fed  to  the  upper  end  of  the  element  (4) 
from  the  upper  end  of  an  upper  conductor  section  (6), 
and  the  overlapping  parts  of  the  element  (4)  and  section 
(6)  form  an  L-C  parallel  resonance  circuit.  Therefore, 
the  antenna  makes  two-resonance  operation. 

FIG.   1 ( b )  
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Description 

TECHNICAL  FIELD 

The  present  invention  relates  to  an  antenna  pro- 
vided  slidably  in  a  casing,  and  more  particularly,  to  an 
antenna  which  is  suitable  for  use  in  a  portable  radio  tel- 
ephone. 

BACKGROUND  ART 

Figs.  5(A)  and  (B)  show  general  views  of  a  conven- 
tional  antenna  of  this  type.  The  type  A  antenna  shown  in 
Fig.  5(A)  comprises  an  antenna  element  provided  with 
an  insulating  section  106  on  the  upper  portion  of  an  ele- 
ment  conductor  103,  and  a  helical  element  104,  as  dis- 
closed  in  Japanese  Unexamined  Patent  No.6-216630. 
The  antenna  element  can  be  retracted  inside  the  casing 
100  and  the  retracted  antenna  element  can  be 
extended  from  the  casing  100,  by  sliding  it  through  the 
helical  element  104.  The  helical  element  104  is  fixed  in 
a  projecting  section  in  the  upper  portion  of  the  casing 
100. 

Figure  (a)  in  Fig.  5(A)  shows  the  antenna  element 
in  an  antenna  of  this  type  in  a  state  where  it  is  extended 
by  sliding  the  antenna  element.  In  this  case,  a  signal 
from  a  signal  source  102  inside  the  casing  100  is  sup- 
plied  to  a  power  supply  section  105  via  a  matching  cir- 
cuit  (MC)  101.  The  power  supply  section  105  is 
electrically  connected  to  the  lower  end  of  the  element 
conductor  1  03  and  the  lower  end  of  the  helical  element 
104,  and  the  element  conductor  103  and  helical  ele- 
ment  1  04  assume  an  operational  state. 

Figure  (b)  in  Fig.  5(A)  shows  the  antenna  element 
in  a  state  where  it  is  retracted  inside  the  casing  100  by 
sliding  the  antenna  element.  In  this  case,  the  signal 
from  the  signal  source  102  inside  the  casing  100  is  sup- 
plied  to  the  power  supply  section  105  via  the  matching 
circuit  (MC)  101,  but  the  power  supply  section  105  is 
electrically  connected  only  to  the  lower  end  of  the  heli- 
cal  element  104,  and  only  the  helical  element  104 
assumes  an  operational  state. 

In  this  case,  the  insulating  section  106  formed  on 
the  upper  portion  of  the  antenna  element  assumes  a 
position  inside  the  helical  element  104,  such  that  the 
antenna  element  has  no  effect  on  the  helical  element 
104. 

Fig.  5(B)  shows  a  general  view  of  a  type  B  conven- 
tional  antenna  having  a  different  composition  to  the 
aforementioned  antenna.  This  antenna  comprises  an 
antenna  element,  wherein  an  insulating  section  106  is 
provided  at  the  upper  portion  and  lower  portion  of  a  coil- 
shaped  element  conductor  103,  and  a  helical  element 
104,  as  disclosed  in  Japanese  Unexamined  Patent 
No.2-271701.  The  antenna  element  can  be  retracted 
inside  helical  element  104  and  the  retracted  antenna 
element  can  be  extended  from  the  casing  100,  by  slid- 
ing  it  through  the  helical  element  104. 

The  helical  element  104  is  fixed  in  a  projecting  sec- 

tion  in  the  upper  portion  of  the  casing. 
Figure  (a)  in  Fig.  5(B)  shows  the  antenna  element 

of  an  antenna  of  this  type  in  a  state  where  it  is  extended 
by  sliding  the  antenna  element.  In  this  case,  a  signal 

5  from  a  signal  source  102  inside  the  casing  100  is  sup- 
plied  to  a  power  supply  section  1  05  via  a  matching  cir- 
cuit  (MC)  101.  The  power  supply  section  105  is 
electrically  connected  to  the  lower  end  of  the  helical  ele- 
ment  104  and  the  helical  element  is  driven.  Due  to 

10  inductive  coupling  between  the  helical  element  1  04  and 
the  coil-shaped  element  conductor  103,  the  element 
conductor  1  03  is  also  driven  by  means  of  the  helical  ele- 
ment  104  being  driven. 

Therefore,  the  antenna  element  and  the  helical  ele- 
15  ment  1  04  assume  an  operational  state.  Here,  the  insu- 

lating  section  106  formed  at  the  lower  portion  of  the 
antenna  element  assumes  a  position  inside  the  helical 
element  104. 

Figure  (b)  in  Fig.  5(B)  shows  the  antenna  element 
20  in  a  state  where  it  is  retracted  inside  the  casing  100  by 

sliding  the  antenna  element.  In  this  case,  the  signal 
from  the  signal  source  102  inside  the  casing  100  is  sup- 
plied  to  a  power  supply  section  1  05  via  a  matching  cir- 
cuit  (MC)  101  ,  and  the  helical  element  104  connected  to 

25  the  power  supply  section  1  05  assumes  an  operational 
state.  The  coil-shaped  element  conductor  103  is 
retracted  inside  the  casing  100  and  assumes  an  non- 
operational  state. 

In  this  case,  the  insulating  section  106  formed  on 
30  the  upper  portion  of  the  antenna  element  assumes  a 

position  inside  the  helical  element  104. 
Next,  to  describe  the  operation  of  the  antenna, 

when  the  antenna  element  is  extended  in  a  type  A  con- 
ventional  antenna  as  described  above,  the  element  con- 

35  ductor  1  03  and  the  helical  element  1  04  are  connected  in 
parallel.  Here,  the  helical  element  104  has  the  action  of 
increasing  the  equivalent  thickness  of  the  element  con- 
ductor  103,  with  the  result  that  frequency-to-impedance 
characteristics  show  a  broader  bandwidth  than  in  an 

40  independent  element  conductor  103.  Fig.  3(a)  shows 
characteristics  for  voltage  standing  wave  ratio  (VSWR) 
against  frequency  in  a  type  A  antenna,  and  since  the 
helical  element  104  and  the  element  conductor  103  are 
set  to  the  same  resonant  frequency,  simple  resonance 

45  characteristics  are  obtained. 
When  the  antenna  element  is  retracted  in  a  type  A 

conventional  antenna  as  described  above,  only  the  hel- 
ical  element  104  assumes  an  operational  state,  and  it 
forms  an  L  -  C  series  resonance  antenna.  Therefore, 

so  the  frequency-to-VSWR  characteristics  in  this  case 
show  simple  resonance  for  both  type  A  and  type  B 
antennas,  as  illustrated  in  Fig.  3(b). 

When  the  antenna  element  is  extended  in  a  con- 
ventional  type  B  antenna  as  described  above,  the  heli- 

55  cal  element  104  connects  with  the  power  supply 
section.  In  this  case,  the  helical  element  104  is  coupled 
by  induction  to  the  element  conductor  103,  which  forms 
a  passive  element,  and  the  element  conductor  103  is 
driven  at  high  frequency.  Fig.  3(a)  shows  frequency-to- 
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voltage  standing  wave  ratio  (VSWR)  characteristics  for 
a  type  B  antenna,  and  since  the  resonant  frequency  of 
the  helical  element  104  and  element  conductor  103  are 
set  to  the  sane  frequency,  simple  resonance  character- 
istics  are  obtained. 

When  the  antenna  element  in  a  type  B  conventional 
antenna  is  retracted,  only  the  helical  element  104  oper- 
ates,  thereby  forming  an  L  -  C  series  resonance 
antenna.  Accordingly,  the  frequency-to-VSWR  charac- 
teristics  in  this  case  form  a  simple  resonance  curve  for 
both  type  A  and  type  B  antennas,  as  shown  in  Fig.  3(b). 

In  a  portable  telephone,  the  transmission  band  and 
the  reception  band  at  a  mobile  station  are  respectively 
assigned  to  different  frequency  bands,  as  indicated  on 
the  frequency  axis  shown  in  Fig.  3.  It  is  therefore  neces- 
sary  for  the  antenna  of  a  portable  telephone  to  have 
characteristics  covering  both  the  transmission  band  and 
the  reception  band. 

However,  as  shown  in  Fig.  3,  type  A  and  type  B  con- 
ventional  antennas  produce  a  simple  resonance  curve, 
both  when  they  are  extended  and  when  they  are 
retracted,  and  therefore  it  is  not  possible  to  obtain  suita- 
ble  characteristics  covering  both  the  transmission  band 
and  the  reception  band. 

It  is  an  object  of  the  present  invention  to  provide  an 
antenna  capable  of  covering  a  transmission  band  and 
reception  band  respectively  assigned  to  different  fre- 
quency  bands,  both  when  the  antenna  is  extended  and 
when  it  is  retracted. 

DISCLOSURE  OF  THE  INVENTION 

In  order  to  achieve  the  aforementioned  object,  in  an 
antenna  comprising  an  antenna  element  provided  with 
an  upper  conducting  section  at  the  upper  portion  of  an 
element  conductor  via  an  insulating  section,  and  a  heli- 
cal  element,  the  antenna  according  to  the  present 
invention  is  composed  such  that  the  antenna  element  is 
extendable  by  sliding  it  through  the  helical  element,  and 
when  the  antenna  element  is  in  an  extended  state,  the 
lower  end  of  the  antenna  element  forms  a  power  supply 
section,  and  when  the  antenna  element  is  in  a  retracted 
state,  the  upper  end  of  the  helical  element  makes  con- 
tact  with  the  upper  end  of  the  upper  conducting  section, 
and  the  lower  end  of  the  upper  conducting  section  forms 
a  power  supply  section. 

Furthermore,  in  the  antenna  described  above,  the 
antenna  element  can  slide  freely  inside  a  holder  con- 
ductor  connected  to  a  circuit  inside  the  casing:  when  the 
antenna  element  is  in  an  extended  state,  the  lower  end 
of  the  antenna  element  connects  with  the  holder  con- 
ductor;  and  when  the  antenna  element  is  in  a  retracted 
state,  the  lower  portion  of  the  upper  conducting  section 
connects  with  the  holder  conductor. 

When  the  antenna  element  is  extended  or  when  it  is 
retracted,  the  antenna  element  and  helical  element 
operate  as  a  dual  resonance  antenna. 

According  to  the  antenna  of  the  present  invention, 
since  an  antenna  comprising  an  antenna  element  and  a 

helical  element  is  composed  such  that  it  operates  as  a 
dual  resonance  antenna,  it  is  possible  to  obtain  antenna 
characteristics  covering  a  transmission  band  and  a 
reception  band  which  are  respectively  assigned  to  dif- 

5  ferent  frequency  bands,  both  when  the  antenna  is 
extended  and  when  it  is  retracted. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

10  Fig.  1  (a)  shows  a  general  view  of  the  composition  of 
a  mode  for  implementing  the  antenna  according  to 
the  present  invention,  when  the  antenna  is 
extended;  and  Fig.  1  (b)  shows  a  general  view  of  the 
composition  of  a  mode  for  implementing  the 

15  antenna  according  to  the  present  invention,  when 
the  antenna  is  retracted; 

Fig.  2(a)  shows  a  detailed  compositional  example 
of  a  mode  for  implementing  the  antenna  according 

20  to  the  present  invention,  when  the  antenna  is 
extended;  and  Fig.  2(b)  shows  a  detailed  composi- 
tional  example  of  a  mode  for  implementing  the 
antenna  according  to  the  present  invention,  when 
the  antenna  is  retracted; 

25 
Fig.  3(a)  shows  frequency-to-VSWR  characteristics 
for  an  antenna  according  to  the  present  invention 
and  conventional  antennas,  when  the  antenna  is 
extended;  and  Fig.  3(b)  shows  frequency-to-VSWR 

30  characteristics  for  an  antenna  according  to  the 
present  invention  and  conventional  antennas,  when 
the  antenna  is  retracted; 

Fig.  4  shows  a  further  detailed  compositional  exam- 
35  pie  of  a  mode  for  implementing  an  antenna  accord- 

ing  to  the  present  invention;  and 

Fig.  5(A)  is  a  diagram  showing  a  general  view  of  the 
composition  of  a  type  A  conventional  antenna;  and 

40  Fig.  5(B)  is  a  diagram  showing  a  general  view  of  the 
composition  of  a  type  B  conventional  antenna. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

45  The  present  invention  is  now  described  in  more 
detail  in  accordance  with  the  appended  drawings. 

Figs.  1  (a)  and  (b)  show  the  general  composition  of 
a  mode  for  implementing  an  antenna  according  to  the 
present  invention;  and  in  these  diagrams,  an  antenna  is 

so  constituted  by  an  antenna  element  having  an  upper 
conducting  section  6  formed  at  the  upper  portion  of  an 
element  conductor  3  via  an  insulating  section  8,  and  a 
helical  element  4. 

In  this  antenna,  the  antenna  element  is  composed 
55  such  that  it  slides  through  the  helical  element  4  and  it 

can  be  moved  in  and  out  of  a  casing  10:  Fig.  1  (b)  shows 
the  antenna  element  in  a  state  where  it  is  retracted  into 
the  casing  10  and  Fig.  1(a)  shows  the  antenna  element 
in  a  state  where  it  is  extended  from  the  casing  10.  The 
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helical  element  4  is  fixed  in  a  projecting  section  in  the 
upper  portion  of  the  casing  10. 

When  the  antenna  element  of  an  antenna  of  this 
kind  is  extended,  a  signal  from  a  signal  source  2  inside 
the  casing  10  is  supplied  via  a  matching  circuit  (MC)  1  s 
to  a  power  supply  section  5.  The  power  supply  section  5 
is  electrically  connected  to  the  lower  end  of  an  element 
conductor  3,  which  assumes  an  operational  state.  In 
this  case,  the  helical  element  4  forms  a  passive  element 
which  is  not  connected  at  any  point,  but  it  is  driven  at  10 
high  frequency  due  to  high-frequency  current  flowing  in 
the  element  conductor  3. 

When  the  antenna  element  is  in  a  state  where  it  is 
retracted  inside  the  casing  1  0,  as  shown  in  Fig.  1  (b),  the 
signal  from  the  signal  source  2  inside  the  casing  10  is  15 
supplied  to  the  power  supply  section  5  via  the  matching 
circuit  (MC)  1  ,  and  the  power  supply  section  5  assumes 
electrical  connection  with  the  lower  end  of  the  upper 
conducting  section  6  on  the  upper  portion  of  the 
antenna  element.  The  upper  end  of  the  helical  element  20 
4  assumes  electrical  connection  with  the  upper  end  of 
the  upper  conducting  section  6  at  a  contact  point  7. 
Thereby,  the  helical  element  4  is  driven  via  the  upper 
conducting  section  6. 

In  this  case,  the  element  conductor  3  is  insulated  25 
from  the  upper  conducting  section  6  by  means  of  the 
insulating  section  8  and  it  assumes  a  non-operational 
state. 

Next,  to  describe  the  operation  of  an  antenna 
according  to  the  present  invention,  when  the  antenna  30 
element  is  extended,  the  element  conductor  3  is  con- 
nected  to  the  power  supply  section  5  and  the  element 
conductor  3  is  driven.  In  this  case,  the  helical  element  4 
acts  as  a  parasitic  element,  driven  at  a  high  frequency 
by  the  high-frequency  current  flowing  in  the  element  35 
conductor  3,  and  since,  for  example,  the  resonant  fre- 
quency  of  the  helical  element  4  is  set  to  the  central  fre- 
quency  of  the  mobile  station  reception  band,  and  the 
resonant  frequency  of  the  element  conductor  3  is  set  to 
the  central  frequency  of  the  mobile  station  transmission  40 
band,  dual  resonance  characteristics  are  obtained  in 
the  frequency-to-impedance  characteristics  of  the 
antenna. 

Namely,  the  frequency-to-voltage  standing  wave 
ratio  (VSWR)  characteristics  for  the  antenna  when  it  is  45 
extended  show  dual  resonance  characteristics  covering 
the  assigned  mobile  station  transmission  band  and 
mobile  station  reception  band,  as  shown  in  Fig.  3(a) 
relating  to  the  present  invention. 

In  the  antenna  according  to  the  present  invention,  so 
when  the  antenna  element  is  retracted,  since  the  upper 
conducting  section  6  connects  with  the  power  supply 
section  5  and  the  upper  end  of  the  upper  conducting 
section  6  connects  with  the  helical  element  4,  a  distrib- 
uted  capacitance  is  generated  at  the  overlapping  sec-  55 
tion  between  the  upper  conducting  section  6  and  the 
helical  element  4.  Consequently,  an  L  -  C  parallel  reso- 
nance  circuit  is  formed,  and  a  different  resonant  fre- 
quency  to  the  intrinsic  resonant  frequency  of  the  upper 

conducting  section  6  is  produced.  Thereby,  dual  reso- 
nance  characteristics  are  obtained. 

Namely,  when  the  antenna  is  retracted,  the  fre- 
quency-to-VSWR  characteristics  for  the  antenna  also 
show  dual  resonance  characteristics  covering  the 
assigned  mobile  station  transmission  band  and  mobile 
station  reception  band,  as  shown  in  Fig.  3(b)  relating  to 
the  present  invention. 

As  described  above,  by  composing  the  antenna 
according  to  the  present  invention  such  that  the  element 
conductor  3  and  the  helical  element  4  have  different  res- 
onant  frequencies,  the  antenna  operates  as  a  dual  res- 
onance  antenna  covering  a  mobile  station  transmission 
band  and  a  mobile  station  reception  band,  both  when 
the  antenna  is  extended  and  when  it  is  retracted.  An 
example  of  the  detailed  composition  of  such  an  antenna 
is  shown  in  Figs.  2(a)  and  (b). 

Fig.  2(a)  shows  the  antenna  element  in  a  state 
where  it  is  extended  from  the  casing  10  and  Fig.  2(b) 
shows  the  antenna  in  a  state  where  it  is  retracted  inside 
the  casing  10. 

The  antenna  element  shown  in  Figs.  2(a)  and  (b)  is 
formed  with  an  insulating  antenna  top  13  at  the  end 
thereof,  and  an  upper  conducting  section  6  is  fitted  over 
the  circumference  of  the  lower  portion  of  an  extended 
section  with  extends  downwards  from  the  antenna  top 
13.  The  lower  end  of  the  extended  section  of  the 
antenna  top  13  projects  from  the  lower  end  of  the  upper 
conducting  section  6  and  this  projecting  extended  sec- 
tion  and  the  upper  end  of  an  element  conductor  3  are 
formed  into  a  single  integrated  unit  by  moulding. 

An  insulating  tube  9  is  fitted  over  the  outer  circum- 
ference  of  this  element  conductor  3,  and  a  stopper  con- 
ductor  11  is  fitted  to  the  lower  end  of  the  element 
conductor  3  over  the  insulating  tube  9,  such  that  the  ele- 
ment  conductor  3  and  the  stopper  conductor  11  are 
electrically  connected. 

This  antenna  element  is  inserted  through  a  helical 
element  4  which  is  housed  in  a  projecting  section  on  the 
outer  side  of  a  casing  10,  and  it  passes  slidably  through 
a  holder  conductor  1  2  fixed  to  the  casing  1  0.  This  holder 
conductor  12  is  electrically  connected  to  a  matching  cir- 
cuit  1,  and  the  matching  circuit  1  is  connected  to  a  sig- 
nal  source  2. 

When  the  antenna  is  transmitting,  this  signal  source 
2  corresponds  to  the  final  stage  of  a  transmission  sec- 
tion  provided  in  the  casing  10,  and  when  the  antenna  is 
receiving,  the  signal  source  2  corresponds  to  the  recep- 
tion  signal  supplied  to  a  reception  section  provided  in 
the  casing  10. 

When  the  antenna  element  is  extended,  as  shown 
in  Fig.  2(a),  the  stopper  conductor  1  1  fitted  to  the  lower 
end  of  the  element  conductor  3  engages  with  the  holder 
conductor  12,  assuming  electrical  connection  therewith, 
whereby  the  signal  source  2  is  connected,  via  the 
matching  circuit  1  and  the  holder  conductor  12  and 
stopper  conductor  11,  to  the  element  conductor  3. 
Thereupon,  the  helical  element  4,  which  forms  a  pas- 
sive  element  and  is  not  connected  at  any  point,  is  cou- 
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pled  at  high  frequency  with  the  element  conductor  3  due 
to  high-frequency  current  flowing  in  the  element  con- 
ductor  3,  and  the  helical  element  4  thereby  operates  as 
a  parasitic  element. 

The  upper  conducting  section  6  does  not  function  s 
as  an  antenna  due  to  the  insulating  section  8. 

When  the  antenna  element  is  retracted  inside  the 
casing  10,  as  shown  in  Fig.  2(b),  the  antenna  top  13 
abuts  the  projecting  section  on  the  outer  side  of  the  cas- 
ing  10,  the  upper  conducting  section  6  is  inserted  10 
through  the  helical  element  4,  and  the  lower  portion 
thereof  engages  with  the  holder  conductor  12  and 
assumes  electrical  connection  therewith.  Therefore,  the 
signal  source  2  connected  via  the  matching  circuit  1  is 
supplied  via  the  holder  conductor  1  2  to  the  lower  portion  15 
of  the  upper  conducting  section  6.  Furthermore,  in  this 
case,  the  upper  end  of  the  upper  conducting  section  6 
connects  with  the  upper  end  of  the  helical  element  4 
and  a  high-frequency  current  flows  through  the  upper 
conducting  section  6  and  the  helical  element  4.  20 

The  element  conductor  3  assumes  a  non-opera- 
tional  state  due  to  the  action  of  the  insulating  section  8. 
Meanwhile,  the  overlapping  section  between  the  upper 
conducting  section  6  and  the  helical  element  4  forms  an 
L  -  C  parallel  resonance  circuit.  25 

Next,  a  further  example  of  the  detailed  composition 
of  an  antenna  according  to  the  present  invention  is 
shown  in  Fig.  4.  The  antenna  shown  in  this  diagram  dif- 
fers  from  the  composition  of  the  antenna  shown  in  Figs. 
2(a)  and  (b)  in  that  it  is  formed  as  an  independent  unit,  30 
rather  than  being  integrated  in  a  casing  10.  The  opera- 
tion  of  this  antenna  is  the  same  as  the  operation  of  the 
antenna  shown  in  Figs.  2  (a)  and  (b),  and  therefore  it  is 
not  described  in  detail  here,  and  the  description  will 
relate  to  the  aforementioned  point  of  difference.  35 

Fig.  4  shows  an  antenna  element  in  an  extended 
state;  a  stopper  1  1  electrically  connected  to  the  lower 
end  of  an  element  conductor  3  which  is  fitted  inside  an 
insulating  tube  9  abuts  the  lower  end  of  a  holder  con- 
ductor  12.  In  this  state,  the  holder  conductor  12  and  the  40 
element  conductor  3  connect  with  each  other,  and  the 
element  conductor  3  connects  with  a  matching  circuit  1  , 
and  the  like,  provided  inside  a  casing  10. 

A  helical  element  4,  which  forms  a  passive  element 
and  is  coupled  at  high  frequency  to  the  element  conduc-  45 
tor  3  by  means  of  high-frequency  current  flowing  in  the 
element  conductor  3,  is  located  inside  a  helical  element 
cover  14  made  from  resin,  or  the  like.  This  helical  ele- 
ment  cover  1  4  is  fixed  to  the  upper  portion  of  the  holder 
conductor  12.  so 

When  an  antenna  composed  in  this  way  is  fitted  to 
a  casing  10,  it  should  be  fitted  using  installation  screw 
section  12-1  formed  on  the  lower  portion  of  the  holder 
conductor  12. 

In  the  antenna  according  to  the  present  invention  ss 
described  above,  since  the  element  conductor  3  is 
made  from  an  elastic  material,  the  element  conductor  3 
covered  by  the  insulating  tube  9  is  flexible,  and  therefore 
it  is  possible  to  prevent  the  antenna  element  from  break- 
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ing  even  when  the  extended  antenna  element  hits  an 
obstacle,  or  the  like. 

Furthermore,  the  antenna  operating  mode  can  be 
set  to  a  desired  measurement  from  about  1/4  wave- 
length  to  about  1/2  wavelength.  In  this  case,  if  the  con- 
ditions  are  near  1/4  wavelength,  then  the  matching 
circuit  1  can  be  omitted. 

INDUSTRIAL  APPLICABILITY 

Since  the  antenna  according  to  the  present  inven- 
tion  is  composed  such  that  the  resonant  frequency  of 
the  element  conductor  and  the  resonant  frequency  of 
the  helical  element  are  different,  if  the  helical  element 
forms  a  passive  component,  then  it  will  operate  as  a 
parasitic  element,  producing  dual  resonance  character- 
istics,  and  if  power  is  supplied  to  the  helical  element, 
then  the  overlapping  section  between  the  upper  con- 
ducting  section  and  the  helical  element  will  form  an  L  - 
C  parallel  resonance  circuit,  producing  dual  resonance 
characteristics. 

Therefore,  the  antenna  according  to  the  present 
invention  is  capable  of  functioning  as  a  dual  resonance 
antenna  covering  the  transmission  band  and  reception 
band  of  a  mobile  station,  both  when  it  is  extended  and 
when  it  is  retracted,  and  it  is  suitable  for  application  to 
portable  devices,  and  in  particular,  portable  radio  tele- 
phones. 

Claims 

1.  An  antenna  comprising  an  antenna  element  pro- 
vided  with  an  upper  conducting  section  (6)  at  the 
upper  portion  of  an  element  conductor  (3)  via  an 
insulating  section  (8),  characterized  in  that  said 
antenna  element  is  extendable  by  sliding  it  through 
an  helical  element  (4),  and  when  said  antenna  ele- 
ment  is  in  an  extended  state,  the  lower  end  of  said 
antenna  element  forms  a  power  supply  section  (5), 
and  said  helical  element  (4),  which  forms  a  passive 
element,  is  driven  at  high  frequency  by  said 
antenna  element,  and  when  said  antenna  element 
is  in  a  retracted  state,  the  upper  end  of  said  helical 
element  (4)  connects  with  the  upper  end  of  said 
upper  conducting  section  (6),  the  lower  end  of 
which  forms  the  power  supply  section  (5),  and  a 
parallel  resonance  circuit  is  formed  by  the  over- 
palling  section  between  said  upper  conducting  sec- 
tion  (6)  and  said  helical  element  (4),  whereby  said 
antenna  element  and  said  helical  element  operate 
as  a  dual  resonance  antenna,  both  when  the 
antenna  element  is  extended  and  when  it  is 
retracted. 

2.  Antenna  according  to  claim  1  characterized  in  that 
said  antenna  element  can  slide  freely  inside  a 
holder  conductor  (12)  connected  to  a  circuit  (1) 
inside  a  casing,  and  when  said  antenna  element  is 
in  an  extended  state,  the  lower  end  of  said  antenna 
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element  connects  with  said  holder  conductor  (12); 
and  when  said  antenna  element  is  in  a  retracted 
state,  the  lower  portion  of  said  upper  conducting 
section  (6)  connects  with  said  holder  conductor 
(12).  5 
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