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Description 

The  present  invention  relates  to  an  antenna  for 
use  with  automobiles,  and  more  particularly  to  a 
three-band  automobile  antenna  used  for  three  differ- 
ent  types  of  bands,  i.e.  telephone,  FM  and  AM  bands. 

Fig.  7  illustrates  a  conventional  three-band  an- 
tenna  used  for  telephone,  FM  and  AM  bands.  Adipole 
antenna  1  housed  in  an  insulating  tube  2  is  used  for 
the  telephone  band,  and  it  has  a  length  of  XI2.  This  tel- 
ephone  dipole  antenna  1  is  supported  by  a  supporting 
column  4  so  that  it  is  positioned  at  a  predetermined 
height  above  a  fender  3  of  an  automobile.  The  sup- 
porting  column  4  is  a  tubular  body  made  of  conductive 
material  and  is  used  as  an  AM/FM  antenna.  The 
length  of  this  supporting  column  4  is  determined  by 
the  supporting  height  of  the  telephone  dipole  antenna 
1  and  is  ordinarily  about  25  cm.  However,  the  support- 
ing  column  4  tends  to  be  insufficient  sensitivity  for 
AM/FM  bands.  In  order  to  solve  this  problem,  a  boos- 
ter  5  is  used  in  combination  with  the  supporting  col- 
umn  4. 

In  the  above  described  conventional  antenna,  the 
telephone  dipole  antenna  1  is  fed  accomplished  via  a 
coaxial  cable  6  which  passes  through  the  inside  of  the 
supporting  column  4.  The  coaxial  (feeding)  cable  6  is 
taken  up  on  and  fed  out  from  the  drum  9  via  a  motor 
8  so  that  the  cable  6  is  moved  along  with  a  rope  7 
which  is  for  extension  and  retraction  of  the  antenna 
1. 

In  the  conventional  telephone/FM/AM  antennas 
described  above,  however,  the  coaxial  cable  6  must 
be  able  to  withstand  various  environmental  require- 
ments.  In  other  words,  the  cable  6  must  have  appro- 
priate  cold  resistance,  heat  resistance,  chemical  re- 
sistance,  etc.  Furthermore,  in  terms  of  electrical  char- 
acteristics,  the  cable  6  must  have  low  dielectric  con- 
stant,  and  in  terms  of  mechanical  characteristics,  it 
must  have  good  bucking  resistance  so  that  it  does  not 
show  any  signs  of  "snaking."  In  order  to  satisfy  these 
requirements,  a  "Teflon"  material  is  usually  used  as 
an  insulator  which  covers  the  coaxial  cable  6.  How- 
ever,  such  materials  are  extremely  expensive. 

Furthermore,  conventional  antennas  require  a 
device  to  take  up  the  coaxial  cable  6.  Such  a  device 
is  usually  extremely  complex  and  large,  resulting  in 
that  such  antennas  cannot  be  mass  produced. 

In  addition,  since  the  coaxial  cable  6  must  be  tak- 
en  up,  the  length  of  the  coaxial  cable  6  must  be  longer 
than  the  actually  required  feeding  length.  As  a  result, 
high-frequency  loss  occurring  when  the  telephone  di- 
pole  antenna  is  used  in  the  ultrashort  wave  region  be- 
comes  too  great  to  ignore. 

Furthermore,  since  the  telephone  dipole  antenna 
1  must  maintain  broad-band  characteristics,  the  di- 
ameter  of  the  antenna  1  cannot  be  very  small,  and 
there  also  are  various  restrictions  on  attachment  of 
the  antenna.  As  a  result,  the  number  of  telescoping 

stages  used  in  the  telephone  dipole  antenna  is  limited 
to  about  two.  Due  to  these  restrictions,  the  length  of 
the  so-called  "neck-down,"  which  is  the  antenna 
length  housed  in  the  vehicle  body,  tends  to  increase. 

5  Thus,  mounting  of  the  antenna  in  certain  types  of  ve- 
hicles  is  very  difficult,  and  it  is  more  difficult  to  meet 
the  demands  of  users. 

Lastly,  since  the  conventional  antenna  has  a  spe- 
cial  structure,  it  cannot  be  serviced  by  ordinary  repair 

10  techniques. 
GB-A-21  85635  discloses  an  AM-FM-cellular  tel- 

ephone  antenna  comprising  two  telescopic  sections. 
At  the  upper  portion  of  the  lower  section  is  provided 
a  phasing  coil  which  acts  in  the  cellular  telephone 

15  band  to  produce  a  quarter  wavelength  antenna.  The 
coil  is  made  of  wound  wire  which  is  inserted  within  an 
insulating  tubular  section  and  connected  to  the  rod 
portions  of  the  antenna. 

It  is  a  primary  object  of  the  present  invention  to 
20  provide  a  three-band  antenna  for  use  in  vehicles 

which  does  not  have  a  feeding  cable  for  the  telephone 
antenna  inside  the  antenna  assembly.  It  is  another 
object  of  the  present  invention  to  provide  an  antenna 
which  has  only  a  small  amount  of  high-frequency 

25  loss,  is  compact  and  simple  in  structure  and  is  light 
weight. 

It  is  still  another  object  of  the  present  invention  to 
provide  an  antenna  which  has  a  short  "neck-down"  di- 
mension  and  is  therefore  superior  in  terms  of  usability 

30  in  various  vehicles,  meets  the  requirements  neces- 
sary  for  mass  production  and  can  be  manufactured  at 
low  cost. 

The  present  invention  provides  a  three-band  an- 
tenna  assembly  for  use  in  vehicles  comprising: 

35  an  antenna  mast  comprising  coaxially  connect- 
ed  first  and  second  antenna  elements,  said  first  an- 
tenna  element  being  slidable  inside  said  second  an- 
tenna  element  which  has  a  phase  coil  section  for  neg- 
ating  reversed-phase  current  used  for  a  telephone; 

40  an  antenna  accommodation  tube  which  ac- 
commodates  said  antenna  mast  so  that  said  antenna 
mast  can  be  freely  inserted  into  and  withdrawn  from 
said  antenna  accommodation  tube; 

a  separating  means  which  separates  three 
45  bands  consisting  of  telephone,  FM  and  AM  bands, 

said  separating  means  being  connected  to  a  feeding 
section  of  said  antenna  accommodation  tube; 

a  mount  for  mounting  said  antenna  accommo- 
dation  tube  to  the  vehicle  body  wall,  said  mount  being 

so  made  primarily  of  resins;  and 
a  means  for  rendering  the  impedance  of  a 

ground  path  which  connects  a  ground  part  of  said 
feeding  section  and  said  vehicle  body  to  zero; 

characterized  in  that 
55  said  phase  coil  section  of  said  second  antenna 

element  includes  an  outer  tubular  member  which  is 
formed  of  an  insulating  material,  an  inner  tubular 
member  which  is  formed  of  an  insulating  material  and 
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arranged  coaxially  in  said  outer  tubular  member,  and 
a  phase  coil  arranged  between  an  inner  surface  of 
said  outer  tubular,  member  and  an  outer  surface  of 
said  inner  tubular  member  and  said  first  antenna  ele- 
ment  is  slidably  inserted  into  said  inner  tubular  mem- 
ber. 

With  the  above  structure,  since  there  is  no  need 
to  install  a  feeding  cable  for  the  telephone  antenna  in- 
side  the  antenna  body,  an  expensive  coaxial  cable  is 
no  longer  necessary.  Therefore,  the  antenna  can  be 
manufactured  at  low  cost.  Also,  the  structure  of  the 
mechanical  section  of  the  antenna  can  be  simple, 
compact  and  light,  so  that  the  antenna  meets  mass 
production  requirement,  and  reliability  of  the  antenna 
in  terms  of  product  quality  is  improved.  In  addition, 
since  there  is  no  need  forthe  feeding  cable  to  be  long, 
high-frequency  loss  is  very  small.  Furthermore,  the 
"neck-down"  dimension  is  very  small,  and  the  anten- 
na  can  be  installed  in  any  type  of  vehicle.  Therefore, 
the  antenna  of  the  present  invention  is  superior  in 
terms  of  general  applicability  and  can  be  serviced  us- 
ing  ordinary  repair  techniques. 

This  invention  can  be  more  fully  understood  from 
the  following  detailed  description  when  taken  in  con- 
junction  with  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  side  view  of  the  three-band  antenna  as- 
sembly  according  to  the  present  invention; 
Fig.  2  is  a  cross  sectional  view  of  the  antenna 
mast; 
Figs.  3(a)  and  3(b)  are  perspective  views  of  a 
phase  coil  used  in  the  antenna  assembly  of  the 
present  invention; 
Fig.  4  is  a  cross  sectional  view  of  a  mount  for  the 
antenna  assembly; 
Fig.  5(a),  5(b)  and  5(c)  show  the  disassembled 
mount; 
Fig.  6  is  a  diagram  which  illustrates  the  electrical 
circuit  for  the  antenna  assembly;  and 
Fig.  7  is  an  illustration  of  a  conventional  three- 
band  antenna. 
In  Fig.  1,  reference  numeral  10  is  a  two-stage  tel- 

escoping  type  antenna  mast  consisting  of  two  anten- 
na  elements  11  and  12.  The  antenna  mast  10  is 
housed  in  an  antenna  accommodation  tube  13  which 
is  located  in  the  vehicle  body. 

The  first  antenna  element  11  is  inserted  into  the 
second  antenna  element  12  so  that  the  first  element 
11  can  freely  slide  in  the  second  antenna  element  12. 
The  second  antenna  element  12  is  inserted  into  the 
antenna  accommodation  tube  1  3  so  as  to  freely  slide 
therein. 

The  upper-end  portion  of  the  antenna  accommo- 
dation  tube  13,  that  is,  mount  14,  is  fastened  in  an  at- 
tachment  hole  formed  in  the  vehicle  body  wall  15.  An 
antenna  drive  section  17  which  includes  a  rotary 
drum,  rope  feed  gears,  etc.  (not  shown)  and  is  driven 
by  a  motor  1  6  is  provided  at  the  lower  end  of  the  ac- 
commodation  tube  13.  The  mechanism  in  the  anten- 

na  drive  section  17  extends  and  retracts  the  antenna 
mast  10.  In  other  words,  the  drive  section  17  retracts 
the  antenna  mast  10  into  the  accommodation  tube  13 
and  withdraws  the  antenna  mast  1  0  from  the  accom- 

5  modation  tube  13  via  an  antenna  drive  rope  (not 
shown  in  Fig.  1). 

A  relay  box  1  8  is  attached  to  the  middle  portion 
of  the  antenna  accommodation  tube  13  and  contains 
therein  a  relay  which  is  used  for  a  forward  and  reverse 

10  rotation  control  of  the  motor  16.  An  antenna  feeding 
section  19  which  is  connected  to  a  control  box  20  is 
provided  near  the  upper  end  of  the  antenna  accom- 
modation  tube  13,  and  a  telephone  coaxial  cable  21, 
an  AM/FM  coaxial  cable  22  and  a  +12  V  power  supply 

15  line  23,  etc.  are  connected  to  the  control  box  20. 
A  phase  coil  section  40  which  negates  the  re- 

versed-phase  current  used  for  the  telephone  is  pro- 
vided  at  middle  portion  of  the  second  antenna  ele- 
ment  12. 

20  Fig.  2  illustrates  an  enlarged  cross  section  of  the 
antenna  mast  10. 

The  first  antenna  element  11  is  formed  as  a  con- 
ductive  rod-shaped  body,  and  a  cap  11a  is  attached 
at  its  top  end.  A  recess  11b  of  the  cap  11  fits  over  the 

25  top  area  of  the  second  antenna  element  12  when  the 
first  antenna  element  11  is  inserted  inside  the  second 
antenna  element  12. 

One  end  of  an  antenna  drive  rope  25  is  connected 
to  the  base  end  of  the  first  antenna  element  11  via  a 

30  joint  24.  The  antenna  drive  rope  25  has  a  rack  25a 
along  the  length  on  its  circumferential  surface.  Thus, 
the  antenna  drive  rope  or  rack-equipped  rope  25  trav- 
els  in  the  second  antenna  element  12  by  means  of  a 
feed  gear  (not  shown)  provided  in  the  antenna  drive 

35  section  17. 
The  second  antenna  element  1  2  consists  of  three 

different  sections:  a  conductive  section  30  which  en- 
sures  electrical  continuity  with  the  first  antenna  ele- 
ment  1  1  ,  a  phase  coil  section  40  which  is  used  to  neg- 

40  ate  reversed-phase  current  used  for  telephone,  and  a 
telephone  antenna  section  50. 

The  conductive  section  30  is  a  coaxial  tube  which 
includes  conductive  tubular  parts  31,  32,  33  and  34 
made  of  metal,  etc.  Aconductive  spring  35  is  mounted 

45  on  the  base  end  of  the  first  antenna  element  11,  and 
when  the  spring  35  is  pressed  against  the  inner  cir- 
cumferential  surface  of  the  inner  tube  part  33,  it  caus- 
es  electrical  continuity  between  the  first  and  second 
antenna  elements  11  and  12.  Reference  numeral  36 

so  is  a  collar  which  serves  as  both  a  seal  and  a  stopper. 
The  phase  coil  section  40  of  the  second  antenna 

element  12  is  constructed  by  coaxially  installing  two 
insulating  tubular  members  41  (outside)  and  42  (in- 
side).  Both  are  made  of  an  insulating  material  such  as 

55  plastic,  etc.  A  phase  coil  43  made  of  metal  is  inter- 
posed  between  the  insulating  tubular  members  41 
and  42. 

Figs.  3(a)  and  3(b)  illustrate  the  phase  coil  43. 

3 
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The  phase  coil  43  is  a  so-called  "bifilar"  coil  which  is 
formed  by  wrapping  a  V-shaped  conductive  wire  strip 
43a  around  the  external  circumferential  surface  of  the 
inner  insulating  tubular  member  42  as  indicated  by 
43b  (in  other  words,  the  numeral  43b  indicates  the 
wrapped  state  of  the  strip  43a).  The  object  of  the  pres- 
ent  invention  cap  also  be  achieved  using  a  helical  coil, 
but  a  bifilar  coil  is  preferable  from  the  standpoint  of 
mass  production.  Connecting  parts  43c  and  43d, 
which  are  C-shaped,  are  attached  at  both  ends  of  the 
phase  coil  43.  The  connecting  part  43c  fits  into  the 
tubular  conductive  part  32  of  the  conductive  section 
30,  and  the  other  connecting  part  43d  fits  into  a  tub- 
ular  conductive  part  44  so  that  necessary  electrical 
connection  is  obtained. 

Referring  back  to  Fig.  2,  the  telephone  antenna 
section  50  in  the  second  antenna  element  12  is  con- 
structed  from  a  tubular  pipe  51  and  tubular  parts  52 
and  53,  all  made  of  conductive  materials.  A  part  of  the 
insulating  tubular  member  42  in  the  phase  coil  section 
40  extends  coaxially  into  the  central  portion  of  the  tel- 
ephone  antenna  section  50.  One  end  of  the  tubular 
conductive  part  52  is  internally  threaded  so  that  it  en- 
gages  with  threads  formed  on  one  end  of  the  tubular 
conductive  part  44  of  the  phase  coil  section  40  so  that 
the  two  parts  44  and  52  are  connected  electrically 
and  mechanically. 

The  length  of  the  first  antenna  element  11  is  set 
so  that  the  electrical  length  thereof  is  XI2  to  5X18.  The 
length  of  the  pipe  51  of  the  telephone  antenna  section 
50  in  the  second  antenna  element  1  2  is  set  so  that  the 
electrical  length  of  the  pipe  51  is  XI4  to  3X18.  Accord- 
ingly,  the  total  extended  length  of  the  antenna  ele- 
ments  1  1  and  1  2  is  an  electrical  length  of  1  to  1  .5X  in- 
cluding  the  physical  length  of  the  phase  coil  43. 

The  frequency  of  the  telephone  band  is  usually 
around  800  MHz,  the  frequency  of  the  FM  band  is 
about  1/10  thereof,  and  the  frequency  of  the  AM  band 
is  about  1/1  000  thereof.  Accordingly,  the  effect  of  the 
phase  coil  43  on  the  FM  and  AM  bands  can  be  ignor- 
ed. 

With  the  above  described  structure,  the  antenna 
mast  10  as  a  whole  can  receive  telephone,  AM  and 
FM  waves.  In  this  regard,  the  structure  of  the  antenna 
assembly  of  the  present  invention  is  greatly  simpli- 
fied  compared  to  conventional  antennas  wherein  the 
telephone  and  AM/FM  waves  are  received  separately. 
In  addition,  the  antenna  assembly  of  the  present  in- 
vention  has  a  considerably  short  "neck-down"  dimen- 
sion  and  thus  a  simple  structure  can  be  obtained. 

Fig.  4  illustrates  a  cross  section  of  the  mount  14 
used  to  mount  the  antenna  assembly  on  the  vehicle 
body  wall  1  5.  Figs.  5(a),  5(b)  and  5(c)  show  the  mount 
14  disassembled. 

An  insulation  tube  60  provided  at  the  top  of  the 
accommodation  tube  13  is  formed  from  reinforced 
plastic,  etc.  Aground  side  conductive  pipe  61  is  pro- 
vided  over  the  outer  circumference  of  the  lower  por- 

tion  of  this  insulating  tube  60.  A  conductive  cap  62  is 
situated  on  the  upper  end  of  the  conductive  pipe  61  , 
and  a  cap-like  lower  fastening  member  63  which  also 
acts  as  a  grounding  conductor  is  fit  over  the  insulating 

5  tube  60  above  the  conductive  cap  62. 
As  shown  in  Fig.  5(b),  the  lower  fastening  mem- 

ber  63  has  projections  63a  on  the  uppersurface  of  the 
rim  which  bite  into  the  undersurface  of  the  vehicle 
body  wall  15.  An  insertion  opening  63b  for  a  feeding 

10  cable  64  and  a  drain  hole  63c  for  allowing  the  drain- 
age  of  rain  water,  etc.  are  formed  in  the  rim  of  the  low- 
er  fastening  member  63. 

As  seen  from  Fig.  5(a),  the  feeding  cable  64  is  a 
coaxial  cable,  and  the  central  core  conductor  64a  of 

15  this  cable  64  is  connected  by  soldering,  etc.  to  a  con- 
ductive  pipe  65  which  is  inserted  into  the  insulating 
tube  60  so  as  to  be  positioned  around  the  internal  cir- 
cumference  of  the  tube  60.  The  outer  conductor  64b 
of  the  cable  64,  which  is  a  braided  wire,  is  connected 

20  by  soldering,  etc.  to  the  rim  near  the  insertion  opening 
63b  of  the  lower  fastening  member  63.  The  connected 
sections  of  the  feeding  cable  64  are  molded  in  an  in- 
sulating  material  66,  i.e.  reinforced  plastic,  etc.  so  that 
the  molding  is  integrated  with  the  insulating  tube  60. 

25  An  upper  fastening  member  67  formed  from  an 
insulating  material  such  as  reinforced  plastic,  etc.  is 
inserted  from  above  the  vehicle  body  wall  15  into  the 
attachment  hole  formed  in  the  vehicle  body  wall  15. 
A  ring-from  pad  68  made  of  soft  rubber,  etc.  is  inter- 

30  posed  between  the  upper  fastening  member  67  and 
the  vehicle  body  wall  15.  The  insulating  tube  60, 
which  projects  upward  through  the  central  hole  of  the 
upper  fastening  member  67,  has  external  threads  on 
the  circumferential  surface  thereof.  The  upper  sur- 

35  face  of  the  upper  fastening  member  67  is  pressed 
downward  by  a  first  nut  69  which  engages  with  the  ex- 
ternal  threads  of  the  insulating  tube  60.  Thus,  when 
the  first  nut  69  is  tightened,  the  upperfastening  mem- 
ber  67  is  pressed  against  the  vehicle  body  wall  15, 

40  and  the  lower  fastening  member  63  is  corresponding- 
ly  pressed  against  the  under  surface  of  the  vehicle 
body  wall  15  so  that  the  projections  63a  bite  into  the 
under  surface.  As  a  result,  the  antenna  accommoda- 
tion  tube  13  as  a  whole  is  stationary  to  the  vehicle 

45  body  wall  15. 
The  antenna  mast  10  is  inserted  into  the  antenna 

accommodation  tube  13,  which  is  fixed  in  place  with 
respect  to  the  vehicle  body  wall  1  5,  through  the  open- 
ing  at  the  upper  end  of  the  insulating  tube  60.  Acon- 

50  ductive  sleeve  70  (as  illustrated  in  Figs.  5(a)  and  5(c)) 
is  fitted  beforehand  around  the  external  circumfer- 
ence  of  the  base  portion  of  the  antenna  mast  10.  This 
conductive  sleeve  70  is  formed  from  a  conductive 
spring  material  such  as  phosphor  bronze.  Contacts 

55  parts  70a  and  70b  are  cut  out  and  caused  to  project 
from  the  middle  section  of  the  conductive  sleeve  70, 
and  a  flange  70c  is  formed  around  the  upper  end  of 
the  conductive  sleeve  70.  Thus,  when  the  antenna 
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mast  1  0  with  the  sleeve  70  attached  thereto  is  insert- 
ed  and  reaches  a  certain  depth  in  the  insulating  tube 
60,  the  flange  70c  of  the  conductive  sleeve  70  is 
caught  by  the  upper  edge  of  the  insulating  tube  60, 
and  the  conductive  sleeve  70  is  positioned  in  the  con- 
ductive  pipe  65.  The  flange  70c  of  the  conductive 
sleeve  70  is  pressed  against  the  upper  edge  of  the  in- 
sulating  tube  60  by  a  presser71  which  is  made  of  soft 
rubber,  etc.  and  acts  as  a  waterproof  packing. 

Asecond  nut  72  locks  the  presser  71  when  the  in- 
ner  threads  of  the  second  nut  72  engage  with  the  ex- 
ternal  threads  of  the  first  nut  69.  Thus,  the  antenna 
mast  10  is  housed  in  the  antenna  accommodation 
tube  13  so  that  it  can  be  freely  inserted  into  or  with- 
drawn  from  the  antenna  accommodation  tube  13.  At 
the  same  time,  the  antenna  mast  1  0  remains  in  a  state 
of  pressure  contact  by  the  contact  part  70b  of  the  con- 
ductive  sleeve  70  fixed  in  the  insulating  tube  60. 

Electrical  connection  of  the  antenna  assembly  is 
formed  via  a  conductive  path  comprising  the  antenna 
mast  10,  conductive  sleeve  70,  conductive  pipe  65 
and  core  conductor  64a  of  the  feeding  cable  64. 

A  flange  1  0a  formed  at  the  lower  end  of  the  an- 
tenna  mast  10  abuts  against  the  lower-end  rim  of  the 
conductive  sleeve  70  which  is  fixed  in  place  as  descri- 
bed  above.  Accordingly,  the  antenna  mast  10  is  pre- 
vented  from  slipping  out  of  the  antenna  accommoda- 
tion  tube  13. 

In  the  structure  of  conventional  vehicle  antenna 
attachment  assemblies,  there  is  a  large  stray  capaci- 
ty.  As  a  result,  leakage  loss  during  transmission  and 
reception  in  the  telephone  band  tends  to  increase, 
which  leads  to  mismatched  impedance  and  the  pos- 
sibility  of  a  drop  in  sensitivity.  Furthermore,  such  prior 
art  antennas  become  high-impedance  antennas  with 
respect  to  AM/FM  waves,  thus  leading  to  the  possibil- 
ity  of  sensitivity  drop  in  these  bands  also.  To  the  con- 
trary,  almost  all  of  the  components  of  the  mount  14 
exceptforthe  grounding  parts,  etc.  of  the  antenna  as- 
sembly  of  the  present  invention  are  made  of  a  resin 
insulating  material  such  as  reinforced  plastic,  etc.  Ac- 
cordingly,  the  stray  capacity  is  reduced,  and  impe- 
dance  mismatch  and  high  impedance  are  avoided, 
with  no  sensitivity  drop. 

Furthermore,  in  the  present  invention  the  dis- 
tance,  i.e.  the  physical  length  L,  between  the  outer 
conductor  64b  of  the  power  supply  cable  64  and  the 
vehicle  body  wall  15  is  designed  so  as  to  become  as 
close  to  0  orX/2  as  possible  when  calculated  in  terms 
of  electrical  length.  As  a  result,  the  impedance  in  the 
ground  path  is  near  zero,  and  the  ground  loss  in  the 
telephone  band  is  extremely  small. 

Fig.  6  illustrates  the  electrical  circuit  of  the  anten- 
na  assembly  of  the  present  invention  in  which  wave 
separators  81  and  82,  known  in  prior  art,  consist  of  L 
elements  (coils)  and  C  elements  (condensers),  re- 
spectively,  and  are  housed  in  the  control  box  20  along 
with  a  booster  83.  Acable  21  is  connected  to  the  C  ele- 

ment  of  the  wave  separator  81  ,  and  a  cable  22  and  a 
power  supply  line  23  are  connected  to  the  booster  83. 
A  relay  90,  which  includes  a  coil  91  and  switching  con- 
tacts  92  and  93,  is  set  in  the  relay  box  18.  The  relay 

5  90  is  designed  so  that  when  the  automobile  ignition 
switch  IGN-SW  is  switched  ON,  the  relay  90  is  acttat- 
ed  in  an  ON  mode  and  causes  forward  rotation  of  the 
motor  16  so  that  the  antenna  mast  10  is  extended. 
When  the  ignition  switch  IGN-SW  is  switched  OFF, 

10  the  relay  90  is  actuated  in  an  OFF  mode  and  causes 
reverse  rotation  of  the  motor  16  so  that  the  antenna 
mast  10  is  retracted.  At  the  respective  time  at  which 
the  extension  and/or  retraction  of  the  antenna  mast 
10  is  completed,  limit  switches  LS1  and  LS2  are  ac- 

15  tuated  so  that  the  power  to  the  motor  16  is  cut  off. 
As  described  above,  with  the  above  described 

structure, 
(1)  The  manufacturing  cost  of  the  antenna  as- 
sembly  is  approximately  half  to  one  third  that  of 

20  conventional  antennas. 
(2)  The  weight  of  the  antenna  assembly  is  less 
than  half  that  of  the  conventional  antennas. 
(3)  The  "neck-down"  dimension  is  approximately 
400  mm  in  the  conventional  antenna  but  is  only 

25  about  300  mm  in  the  antenna  of  the  present  in- 
vention,  i.e.,  three  quarters  the  size  found  in  con- 
ventional  antenna. 
(4)  The  sensitivity  of  the  antenna  of  the  present 
invention  is  equivalent  to  or  better  than  that  of 

30  conventional  antennas  in  the  telephone/AM/FM 
bands. 
(5)  Follow-up  maintenance  can  be  performed  us- 
ing  existing  techniques,  and  there  is  no  need  to 
use  any  special  techniques. 

35  The  present  invention  is  not  limited  to  the  em- 
bodiments  described  above.  It  goes  without  saying 
that  various  modifications  are  possible  within  the 
spirit  and  scope  of  the  present  invention. 

As  described  in  detail  above,  the  present  inven- 
40  tion  provides  a  three-band  automobile  antenna  in 

which  there  is  no  need  to  install  a  telephone  antenna 
feeding  cable  through  the  interior  of  the  antenna 
mast,  and  in  which  high-frequency  loss  is  small.  The 
antenna  assembly  has  a  simple  and  compact  struc- 

45  ture,  is  light  in  weight,  has  a  short  "neck-down"  di- 
mension  and  is  therefore  superior  in  general  applica- 
tion  terms.  In  addition,  the  antenna  assembly  is  su- 
perior  in  terms  of  mass  production  characteristics  and 
can  be  manufactured  at  low  cost. 

50 

Claims 

1.  A  three-band  antenna  assembly  for  use  in  vehi- 
55  cles  comprising: 

an  antenna  mast  (10)  comprising  coaxially 
connected  first  and  second  antenna  elements 
(11,  12),  said  first  antenna  element  (11)  being 
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slidable  inside  said  second  antenna  element  (12) 
which  has  a  phase  coil  section  (40)  for  negating 
reversed-phase  current  used  for  a  telephone; 

an  antenna  accommodation  tube  (13) 
which  accommodates  said  antenna  mast  (10)  so 
that  said  antenna  mast  can  be  freely  inserted  into 
and  withdrawn  from  said  antenna  accommoda- 
tion  tube; 

a  separating  means  (81  ,  82)  which  sepa- 
rates  three  bands  consisting  of  telephone,  FM 
and  AM  bands,  said  separating  means  being  con- 
nected  to  a  feeding  section  (19)  of  said  antenna 
accommodation  tube  (13); 

a  mount  (14)  for  mounting  said  antenna 
accommodation  tube  (1  3)  to  the  vehicle  body  wall 
(15),  said  mount  being  made  primarily  of  resins; 
and 

a  means  (60,  69)  for  rendering  the  impe- 
dance  of  a  ground  path  which  connects  a  ground 
part  of  said  feeding  section  (19)  and  said  vehicle 
body  (15)  to  zero; 

characterized  in  that 
said  phase  coil  section  (40)  of  said  second 

antenna  element  (12)  includes  an  outer  tubular 
member  (41)  which  is  formed  of  an  insulating  ma- 
terial,  an  inner  tubular  member  (42)  which  is 
formed  of  an  insulating  material  and  arranged  co- 
axially  in  said  outer  tubular  member  (41),  and  a 
phase  coil  (43)  arranged  between  an  inner  sur- 
face  of  said  outer  tubular  member  (41)  and  an 
outer  surface  of  said  inner  tubular  member  (42), 
and  said  first  antenna  element  (11)  is  slidably  in- 
serted  into  said  inner  tubular  member  (42). 

2.  A  three-band  antenna  assembly  according  to 
claim  1,  in  which  impedance  of  a  ground  path  be- 
tween  a  ground  part  of  said  feeding  section  (19) 
and  said  vehicle  body  wall  (15)  is  approximately 
zero. 

3.  A  three-band  antenna  assembly  according  to 
claim  1  in  which  said  phase  coil  (43)  is  wrapped 
on  said  outer  surface  of  said  inner  tubular  mem- 
ber  (42). 

4.  A  three-band  antenna  assembly  according  to 
claim  3  in  which  said  phase  coil  (43)  is  formed  of 
wire  strip  (43a). 

5.  A  three-band  antenna  assembly  according  to 
claim  4  in  which  said  wire  strip  (43a)  is  V-shaped. 

6.  A  three-band  antenna  assembly  according  to 
claim  1  wherein  said  separating  means  (81,  82) 
comprises  L  elements  consisting  of  coils  and  C 
elements  consisting  of  condensers. 

Patentanspruche 

1.  Dreiband-Antennenanordnung  zur  Verwendung 
in  Fahrzeugen,  mit: 

5  einem  Antennenmast  (1  0),  der  koaxial  ver- 
bundene  erste  und  zweite  Antennenelemente 
(11,  12)  aufweist,  wobei  das  erste  Antennenele- 
ment  (11)  innerhalb  des  zweiten  Antennenele- 
ments  (12),  das  einen  Phasenspulenabschnitt 

10  (40)  zum  Negieren  eines  fur  ein  Telefon  verwen- 
deten  Stroms  mit  umgekehrter  Phase  aufweist, 
gleitbar  ist; 

einer  Antennen-Beherbergungsrohre  (13), 
die  den  Antennenmast  (10)  derart  beherbergt, 

15  dali  der  Antennenmast  frei  in  die  Antennen-Be- 
herbergungsrohre  eingefugt  und  aus  dieser  her- 
ausgezogen  werden  kann; 

einer  Trenneinrichtung  (81,  82),  die  drei 
aus  einem  Telefon-,  einem  FM-  und  einem  AM- 

20  Band  bestehende  Bander  trennt,  wobei  die 
Trenneinrichtung  mit  einem  Speiseabschnitt  (1  9) 
der  Antennen-Beherbergungsrohre  (13)  verbun- 
den  ist; 

einer  Befestigung  (14)  zum  Befestigen  der 
25  Antennen-Beherbergungsrohre  (1  3)  an  der  Fahr- 

zeugkorperwand  (15),  wobei  die  Befestigung  in 
erster  Linie  aus  Kunststoffen  besteht;  und 

einer  Einrichtung  (60,  69),  welche  die  Im- 
pedanz  eines  Massepfads,  der  einen  Masseteil 

30  des  Speiseabschnitts  (19)  und  den  Fahrzeugkor- 
per  (15)  verbindet,  zu  Null  macht; 
dadurch  gekennzeichnet,  dali 

der  Phasenspulenabschnitt  (40)  des  zwei- 
ten  Antennenelements  (12)  ein  aulieres  Rohrteil 

35  (41),  das  aus  einem  isolierenden  Material  gebil- 
det  ist,  ein  inneres  Rohrteil  (42),  das  aus  einem 
isolierenden  Material  gebildet  und  koaxial  im  au- 
lieren  Rohrteil  (41)  angeordnet  ist,  und  eine  Pha- 
senspule  (43)  aufweist,  die  zwischen  einer  inne- 

40  ren  Oberflache  des  aulieren  Rohrteils  (41)  und 
einer  aulieren  Oberflache  des  inneren  Rohrteils 
(42)  angeordnet  ist,  und  dali  das  erste  Antennen- 
element  (11)  gleitbar  in  das  innere  Rohrteil  (42) 
eingefugt  ist. 

45 
2.  Dreiband-Antennenanordnung  nach  Anspruch  1  , 

bei  der  die  Impedanz  eines  Massepfads  zwi- 
schen  einem  Masseteil  des  Speiseabschnitts 
(19)  und  der  Fahrzeugkorperwand  (15)  ungefahr 

so  Null  ist. 

3.  Dreiband-Antennenanordnung  nach  Anspruch  1  , 
bei  dem  die  Phasenspule  (43)  auf  die  auliere 
Oberflache  des  inneren  Rohrteils  (42)  aufge- 

55  wickelt  ist. 

4.  Dreiband-Antennenanordnung  nach  Anspruch  3, 
bei  der  die  Phasenspule  (43)  aus  einem  Draht- 
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streifen  (43a)  gebildet  ist. 

Dreiband-Antennenanordnung  nach  Anspruch  4, 
bei  der  der  Drahtstreifen  (43a)  V-formig  ist. 

Dreiband-Antennenanordnung  nach  Anspruch  1, 
bei  der  die  Trenneinrichtung  (81,  82)  L-Elemente, 
die  aus  Spulen  bestehen,  und  C-Elemente  auf- 
weist,  die  aus  Kondensatoren  bestehen. 

10 

laquelle  I'impedance  d'un  circuit  de  mise  a  la  terre 
entre  la  partie  de  mise  a  la  terre  de  ladite  section 
d'alimentation  (19)  et  ladite  paroi  (15)  de  la 
carrosserie  du  vehicule  est  a  peu  pres  egale  a 
zero. 

Antenne  tribande  selon  la  revendication  1,  dans 
laquelle  ladite  bobine  de  phase  (43)  entoure  ladi- 
te  surface  exterieure  dudit  element  tubulaire  in- 
terieur  (42). 

Revendications 

1  .  Antenne  tribande  pour  vehicules,  comprenant  : 
un  mat  (10)  d'antenne  comprenant  des  15 

premier  et  second  elements  (11,  12)  d'antenne 
montes  de  facon  coaxiale,  ledit  premier  element 
(11)  d'antenne  pouvant  coulisser  a  I'interieur  du- 
dit  second  element  (12)  d'antenne  qui  comporte 
une  section  formant  bobine  de  phase  (40)  pour  in-  20 
verser  le  courant  a  phase  inversee  utilise  pourun 
telephone; 

un  tube  (13)  de  logement  d'antenne  qui 
loge  ledit  mat  (1  0)  d'antenne  de  maniere  que  ledit 
mat  d'antenne  puisse  librement  etre  introduit  25 
dans  ledit  tube  de  logement  d'antenne  et  en  etre 
extrait; 

un  moyen  de  separation  (81  ,  82)  qui  sepa- 
re  trois  bandes  consistant  en  une  bande  telepho- 
nique,  une  bande  FM  et  une  bande  AM,  lesdits  30 
moyens  de  separation  etant  relies  a  une  section 
d'alimentation  (19)  dudit  tube  (13)  de  logement 
d'antenne; 

une  monture  (14)  pour  monter  ledit  tube 
(1  3)  de  logement  d'antenne  sur  la  paroi  (1  5)  de  la  35 
carrosserie  du  vehicule,  ladite  monture  etant  for- 
mee  principalement  de  resines;  et 

un  moyen  (60,  69)  pourannulerl'impedan- 
ce  d'un  circuit  de  mise  a  la  terre  qui  raccorde  une 
partie  de  mise  a  la  terre  de  ladite  section  d'ali-  40 
mentation  (19)  et  ladite  paroi  (15)  de  la  carrosse- 
rie  du  vehicule; 

caracterisee  en  ce  que  : 
ladite  section  de  bobine  de  phase  (40)  du- 

dit  second  element  d'antenne  (12)  comprend  un  45 
element  tubulaire  exterieur  (41)  qui  est  forme 
d'un  materiau  isolant,  un  element  tubulaire  inte- 
rieur  (42)  qui  est  forme  d'un  materiau  isolant  et 
qui  est  dispose  de  facon  coaxiale  dans  ledit  ele- 
ment  tubulaire  exterieur  (41),  et  une  bobine  de  50 
phase  (43)  disposee  entre  la  surface  interieure 
dudit  element  tubulaire  exterieur  (41)  et  la  surfa- 
ce  exterieure  dudit  element  tubulaire  interieur 
(42),  et  ledit  premier  element  d'antenne  (11)  est 
insere  de  facon  coulissante  dans  ledit  element  tu-  55 
bulaire  interieur  (42). 

Antenne  tribande  selon  la  revendication  3,  dans 
laquelle  ladite  bobine  de  phase  (43)  est  consti- 
tute  par  une  bande  (43a)  analogue  a  fil  metalli- 
que. 

Antenne  tribande  selon  la  revendication  4,  dans 
laquelle  ladite  bande  (43a)  a  une  forme  en  V. 

Antenne  tribande  selon  la  revendication  1,  dans 
laquelle  ledit  moyen  de  separation  (81,  82) 
comprend  des  elements  L  consistant  en  des  bo- 
bines  et  des  elements  C  consistant  en  des 
condensateurs. 

2.  Antenne  tribande  selon  la  revendication  1,  dans 
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