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Description 

This  invention  relates  to  a  clutch  for  an  electrical- 
ly  driven  telescopic  antenna  for  use  in  such  as  a  car. 

An  electrically  driven  telescopic  antenna  is  con- 
structed  so  as  to  be  telescopically  extended  or  short- 
ened  as  a  motor  is  rotated  forwardly  or  reversely,  re- 
spectively.  After  the  extension  and  shortening  of  the 
antenna  have  been  completed,  the  motor  is  over- 
loaded.  If  this  state  continues,  an  excessive  current 
continuously  flows  in  the  motor,  resulting  in  the  burn- 
ing  of  windings.  In  order  to  avoid  this  trouble,  a  clutch 
is  disposed  between  the  motor  and  the  antenna.  The 
clutch  disengages  the  motor  from  the  antenna  by 
causing  the  driving  member  to  slip  on  the  driven  mem- 
ber  after  the  extension  and  the  shortening  of  the  an- 
tenna  have  been  completed. 

With  a  conventional  clutch,  the  contacting  surfac- 
es  of  the  driving  clutch  disc  and  the  driven  clutch  disc 
are  provided  with  projections  and  depressions,  and 
both  the  surfaces  are  pressed  against  each  other  by 
biasing  the  clutch  discs  by  means  of  compressed 
springs. 

This  conventional  clutch  has  the  following  draw- 
back.  When  the  clutch  is  in  a  disengaged  state,  or 
when  the  driving  clutch  disc  slips  on  the  driven  clutch, 
the  projections  and  depressions  formed  on  the  con- 
tacting  surfaces  of  the  clutch  discs  made  of  relatively 
hard  material  are  strongly  rubbed  against  each  other 
and  worn  out  heavily.  Therefore,  the  clutch  pressure 
is  lowered  in  a  relatively  short  time.  Since  the  biasing 
forces  of  the  compressed  springs  vary  and  are  weak- 
ened  in  a  relatively  short  time,  it  is  difficult  to  give  the 
clutch  discs  a  stable  contacting  pressure.  Thus,  it  was 
impossible  to  obtain  a  clutch  pressure  which  was 
maintained  stably  for  a  long  time.  When  the  driving 
clutch  disc,  the  driven  clutch  disc  and  the  compressed 
springs  are  assembled  into  a  body,  many  attach- 
ments  are  required  and  much  assembling  time  is 
needed.  Accordingly,  the  conventional  clutch  had  the 
disadvantages  that  the  structure  was  complicated 
and  the  manufacturing  cost  could  not  be  reduced. 

Avariation  of  this  conventional  clutch  is  disclosed 
in  US-A-4  704  095. 

The  object  of  this  invention  is  to  provide  a  clutch 
for  an  electrically  driven  telescopic  antenna  which 
produces  a  stable  predetermined  clutch  pressure  for 
a  long  time,  and  which  has  a  simple  construction  and 
is  manufactured  at  a  low  cost. 

With  a  clutch  according  to  this  invention,  a  plur- 
ality  of  elastic  pressure  units  are  arranged  on  either 
one  of  a  first  main  body  and  a  second  main  body  so 
as  to  be  extended  radially  from  the  central  axis  there- 
of.  The  inner  peripheral  surface  of  the  other  one  of  the 
first  and  second  main  bodies  forms  an  unevenly  con- 
figurated  portion  for  engaging  with  the  elastic  pres- 
sure  members  or  disengaging  therefrom  when  the 
first  and  second  main  bodies  make  a  relative  rotation. 

The  elastic  pressure  unit  comprises  an  enclosed  hold- 
ing  chamber  with  one  side  thereof  opened,  an  elastic 
member  made  of  rubber  and  a  contact  element  having 
a  proximal  portion  abutted  against  the  rubber  elastic 

5  member  and  a  rounded  distal  portion  extended  out- 
wardly  from  said  one  side  of  the  holding  chamber. 

In  operation,  when  the  clutch  is  in  a  disengaged 
state  while  the  first  and  second  main  bodies  slip  on 
each  other,  the  contacting  elements  of  the  elastic 

10  pressure  units  slide  back  and  forth  on  the  unevenly 
configurated  portion  under  pressure  due  to  the  defor- 
mation  of  the  rubber  elastic  members.  Therefore,  with 
the  clutch  mechanism  of  this  invention,  the  contacting 
portions  are  not  worn  out  so  much  and  the  durability 

15  of  the  clutch  is  improved  as  compared  with  the  con- 
ventional  clutch  mechanism  in  which  the  surfaces 
having  the  projections  and  depressions  of  the  clutch 
discs  made  of  relatively  hard  material.  Since  the  rub- 
ber  elastic  members  are  held  in  the  enclosed  holding 

20  chamber,  they  produce  sufficiently  strong  biasing  for- 
ces,  even  when  they  are  made  of  relatively  soft  and 
light  material.  The  biasing  forces  act  as  clutch  pres- 
sure  between  the  radially  opposed  portions  of  the  first 
main  body  on  the  driving  side  and  the  second  main 

25  body  on  the  driven  side.  Thus,  the  stable  predeter- 
mined  clutch  pressures  are  produced  for  a  long  time. 
Unlike  the  conventional  clutch,  it  is  unnecessary  to 
build  the  compressed  springs  in  the  clutch  so  as  to 
form  a  body  with  the  other  elements.  Therefore,  the 

30  number  of  constituent  components  and  the  assem- 
bling  time  are  reduced  with  result  that  a  clutch  having 
a  simple  structure  can  be  manufactured  at  a  low  cost. 

This  invention  can  be  fully  understood  from  the 
following  detailed  description  with  reference  to  the 

35  accompanying  drawings  in  which: 
Fig.  1  is  a  cross-sectional  view  of  an  embodiment 
of  a  clutch  for  an  electrically  driven  telescopic  an- 
tenna  according  to  this  invention; 
Fig.  2  is  a  cross-sectional  view  taken  along  line  II 

40  -  II  of  Fig.  1;  and 
Fig.  3  is  a  perspective  view  of  an  elastic  pressure 
unit  which  is  the  main  part  of  this  embodiment. 
An  embodiment  of  this  invention  will  be  explained 

with  reference  to  Figs.  1  to  3. 
45  A  clutch  for  an  electrically  driven  telescopic  an- 

tenna  of  this  embodiment  comprises  a  driving  clutch 
mechanism  A  rotated  by  the  driving  force  of  a  motor 
and  a  driven  clutch  mechanism  B  revolved  by  the  ro- 
tational  force  of  the  driving  clutch  mechanism  Aforex- 

50  tending  and  shortening  the  antenna. 
The  driving  clutch  mechanism  Acomprises  a  first 

disc-like  main  body  10  molded  from  such  as  hard  syn- 
thetic  resin  and  an  elastic  pressure  unit  assembly  20 
fixed  to  the  first  main  body  1  0.  The  first  main  body  1  0 

55  has  a  central  boss  11  and  provided  on  its  outer  per- 
ipheral  wall  of  the  disc  portion  with  a  gear  portion  12 
which  engages  the  power  transmission  gear  (not 
shown)  of  the  motor.  The  elastic  pressure  unit  assem- 
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bly  20  comprises  three  elastic  pressure  units  21,  22 
and  23  (only  21  is  shown  in  the  figure)  extending  ra- 
dially  from  the  boss  11  of  the  first  main  body  10  and 
separated  by  1  80  degrees  from  each  other  in  the  cir- 
cumferential  direction  such  that  the  three  elastic  pres- 
sure  units  21  to  23  are  arranged  radially  from  the  cen- 
tral  axis  of  the  first  main  body  10.  Slots  for  defining 
the  holding  chambers  are  formed  in  a  relatively  thick 
disc  24  at  circumferential  intervals  of  120  degrees 
and  open  at  the  outer  peripheral  wall  of  the  disc  24. 
The  elastic  pressure  units  21  to  23  are  housed  in  the 
corresponding  slots.  A  blocking  member  25  is  con- 
nected  with  the  disc  24  to  cover  the  upper  portions  of 
the  slots.  The  elastic  pressure  assembly  20  and  the 
blocking  plate  25  are  tightened  by  bolts  27,  28  and  29 
to  form  a  unitary  structure  and  are  fitted  on  the  boss 
1  1  .  The  slots  covered  at  their  upper  portions  with  the 
blocking  plates  25  form  the  enclosed  holding  cham- 
bers  51,  52  and  53  (only  51  is  shown  in  the  figure). 
They  open  only  at  the  outer  peripheral  wall  of  the  disc 
24.  The  rubber  elastic  members  31  ,  32  and  33  (only 
31  is  shown  in  the  figure)  are  inserted  in  the  corre- 
sponding  holding  chambers  51  to  53.  Contacting 
members  41,  42  and  43  are  disposed  in  the  corre- 
sponding  holding  chambers  51  to  53  such  that  the 
proximal  portions  of  the  contacting  members  are 
abutted  against  the  distal  portions  of  the  rubber  elas- 
tic  members  31,  32  and  33,  and  the  distal  portions 
thereof  are  extended  outwardly  from  the  outer  periph- 
eral  wall  of  the  disc  24.  On  the  proximal  portions  of  the 
contacting  members  41  to  43,  flange  portions  41a, 
41b  and  41c  (only  41a  is  shown  in  the  figure)  are 
formed  for  preventing  the  contacting  members  41  to 
43  from  slipping  off  the  slots.  The  distal  end  of  each 
of  the  contacting  members  41  to  43  assumes  a  sem- 
ispherical  shape. 

The  driven  clutch  mechanism  B  composes  the 
second  bottomed  short  hollow  cylindrical  main  body 
60  molded  from  such  as  hard  synthetic  resin.  The 
second  main  body  60  has  a  central  boss  61.  On  the 
outer  peripheral  wall  62  of  the  second  main  body  60 
is  formed  a  gear  portion  63  which  engages  the  rack 
of  a  rope  (not  shown  in  the  figure)  for  driving  the  an- 
tenna.  The  inner  peripheral  wall  assumes  a  hexago- 
nal  shape  when  viewed  from  the  top.  The  hexagonal 
inner  peripheral  wall  64  is  an  embodiment  of  the  un- 
evenly  configurated  portion  as  defined  in  the  claims. 

When  the  driving  clutch  mechanism  A  is  com- 
bined  with  the  driven  clutch  mechanism  B  as  shown 
in  the  drawings,  the  distal  portions  of  the  contacting 
members  41  to  43  of  the  driving  clutch  mechanism  A 
engage  the  corners  of  the  hexagonal  wall  64  of  the 
driven  clutch  B.  In  this  stage,  the  rubber  elastic  mem- 
bers  31  to  33  abutting  against  the  proximal  portions 
of  the  contacting  members  41  to  43  are  slightly  com- 
pressed. 

There  will  be  explained  the  operation  of  the  clutch 
of  this  embodiment  installed  in  an  antenna  telescop- 

ing  mechanism  (not  shown).  As  the  driving  clutch 
mechanism  A  is  rotated  by  the  driving  force  of  the  mo- 
tor,  the  contacting  members  41  to  43  slide  on  the  cor- 
responding  edges  of  the  hexagonal  wall  64.  When  the 

5  contacting  members  41  to  43  begin  to  ride  on  the 
edges  of  the  hexagonal  wall  64,  a  relatively  large  en- 
gagement  force  is  produced  as  a  rotational  force 
which  rotates  the  driven  clutch  mechanism  B  in  the 
same  direction.  Accordingly,  the  driving  clutch  mech- 

10  anism  A  rotates  together  with  the  driven  clutch  mech- 
anism  B.  In  this  case,  a  rope  (not  shown)  having  a 
rack  engaging  the  gear  portion  63  is  moved  outwardly 
by  the  rotation  of  the  driven  clutch  mechanism  B  to  ex- 
tend  the  antenna.  After  the  antenna  has  been  fully  ex- 

15  tended,  the  driven  clutch  mechanism  B  stops  rotating. 
This  state  corresponds  to  the  state  in  which  the  driv- 
ing  clutch  mechanism  A  rotates  in  the  direction  shown 
by  an  arrow  M  or  the  driven  clutch  mechanism  B  turns 
in  the  direction  shown  by  an  arrow  N.  As  the  contact- 

20  ing  members  41  to  43  slide  on  the  edges,  the  contact- 
ing  members  41  to  43  are  retracted  in  the  holding 
chambers  51  to  53  as  shown  by  the  dotted  lines  in 
Figs.  1  and  2,  and  the  rubber  elastic  members  31  to 
33  are  sufficiently  strongly  compressed.  As  a  result, 

25  only  the  driving  clutch  A  is  rotated.  In  other  words,  the 
clutch  is  in  the  disengaged  state  and  the  antenna  is 
disengaged  from  the  motor. 

In  this  state,  a  well-known  upper  limit  switch  is  op- 
erated  to  cut  off  the  power  source  of  the  motor,  and 

30  the  rotation  of  the  driving  clutch  mechanism  is  termin- 
ated.  Thus,  the  antenna  is  remained  extended  by  the 
clutch  pressure  of  the  clutch  for  the  electrically  driven 
telescopic  antenna. 

When  the  motor  is  rotated  reversely,  the  driving 
35  clutch  mechanism  A  turns  in  the  opposite  direction  to 

that  in  which  the  antenna  extends.  The  driven  clutch 
mechanism  B  is  also  revolved  in  the  same  direction 
as  the  driving  clutch  mechanism  A,  whereby  the  an- 
tenna  is  shortened.  After  the  shortening  of  the  anten- 

40  na  has  been  completed,  the  clutch  is  also  in  the  dis- 
engaged  state.  Thereafter,  the  power  source  of  the 
motor  is  cut  off,  the  rotation  of  the  driving  clutch  mech- 
anism  A  is  stopped,  and  then  the  antenna  is  main- 
tained  shortened  in  the  similar  manner  as  the  anten- 

45  na  extends. 
As  explained  above,  in  the  state  in  which  the 

clutch  is  in  the  disengaged  condition  with  this  embodi- 
ment,  the  contacting  members  41  to  43  of  the  elastic 
pressure  units  21  to  23  are  moved  back  and  forth  by 

so  the  deformation  of  the  rubber  elastic  members  31  to 
33  and  slide  on  the  hexagonal  wall  portion  64  as  the 
unevenly  configurated  portion  under  pressure.  More- 
over,  the  hexagonal  wall  portion  64  has  no  specific 
projections  but  consists  of  only  plane  portions  contin- 

55  uously  connected  with  each  other.  Accordingly,  the 
contacting  portions  are  not  worn  out  so  much  and  the 
durability  is  improved  as  compared  with  the  conven- 
tional  electrically  driven  telescopic  antenna  in  which 
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the  hard  surfaces  having  the  projections  and  depres- 
sions  slide  on  each  other  under  pressure.  Further, 
since  the  rubber  elastic  members  31  to  33  are  held  in 
the  enclosed  holding  chambers  51  to  53,  the  rubber 
elastic  members  have  sufficiently  strong  biasing  for- 
ces  although  they  are  made  of  relatively  soft  and  light 
material.  These  biasing  forces  produce  the  clutch 
pressures  between  the  radially  opposed  portions  of 
the  first  main  body  1  0  on  the  driving  side  and  the  sec- 
ond  main  body  60  on  the  driven  side.  Therefore,  a  sta- 
ble  predetermined  clutch  pressures  are  produced  for 
a  long  time.  Still  further,  since  it  is  unnecessary  to 
provide  compressed  springs  for  contacting  the  clutch 
discs  under  pressure,  unlike  the  conventional  clutch, 
many  fastening  parts  such  as  washers  and  nuts  are 
not  required.  This  renders  the  structure  of  the  clutch 
to  be  simple  and  the  assembling  cost  to  be  low,  ena- 
bling  the  clutch  to  be  manufactured  at  a  low  cost. 

This  invention  is  not  limited  to  the  above  embodi- 
ment.  For  example,  three  elastic  pressure  units  are 
used  in  the  embodiment,  but  any  number  of  them  can 
be  employed.  Although  the  unevenly  configurated 
portion  comprises  a  hexagonal  wall  portion,  it  may  be 
polygonal  other  than  hexagonal.  Further,  the  flat 
planes  of  the  hexagonal  wall  portion  can  be  changed 
to  radially  inwardly  inflated  curves  or  can  be  formed 
with  projections  at  their  central  portions  to  increase 
the  clutching  forces. 

Claims 

1.  A  clutch  for  an  electrically  driven  telescopic  an- 
tenna  having  a  first  main  body  (10)  rotated  by  a 
motor  and  a  second  main  body  (60)  for  extending 
and  shortening  an  antenna,  said  clutch  compris- 
ing: 

a  plurality  of  elastic  pressure  units  (21)  ar- 
ranged  radially  in  either  one  of  said  first  main 
body  (10)  and  said  second  main  body  (60)  so  as 
to  be  extended  outwardly  from  the  central  axis 
thereof;  and 

an  unevenly  configurated  portion  (64) 
formed  in  the  other  one  of  said  first  main  body 
(10)  and  said  second  main  body  (60)  such  that 
said  elastic  pressure  units  (21)  are  engaged  with 
said  unevenly  configurated  portion  (64)  and  dis- 
engaged  therefrom  when  said  first  main  body 
(10)  and  said  second  main  body  make  a  relative 
movement; 
characterized  in  that 

said  elastic  pressure  units  (21)  each  com- 
prises  a  holding  chamber  (51)  enclosed  by  said 
one  of  said  first  main  body  (10)  and  said  second 
main  body  (60)  except  for  one  portion,  a  rubber 
elastic  member  (31)  held  in  said  holding  chamber 
(51),  and  a  contacting  member  (41)  having  a 
proximal  portion  abutted  against  said  rubber 

elastic  member  (31)  and  also  each  having  a 
rounded  distal  portion  extended  outwards  from 
said  one  portion  of  said  elastic  pressure  unit  (21). 

5  2.  The  clutch  according  to  claim  1,  characterized  in 
that  said  unevenly  configurated  portion  (64)  com- 
prises  a  normally  polygonal  peripheral  surface 
arranged  coaxially  with  said  first  and  second 
main  bodies  (10,  60). 

10 

Patentanspruche 

1.  Eine  Kupplung  fur  eine  elektrisch  angetriebene 
15  Teleskopantenne,  mit  einem  ersten  Hauptkorper 

(10),  der  von  einem  Motor  gedreht  wird,  und  ei- 
nem  zweiten  Hauptkorper  (60)  zumAus-und  Ein- 
fahren  der  Antenne,  wobei  die  Kupplung  auf- 
weist: 

20  eine  Mehrzahl  von  elastischen  Druckein- 
heiten  (21),  die  radial  entweder  in  dem  ersten 
Hauptkorper  (10)  und  im  zweiten  Hauptkorper 
(60)  so  angeordnet  sind,  dali  sie  sich  von  der  Mit- 
tenachse  hiervon  nach  aulien  erstrecken;  und 

25  einen  uneben  konfigurierten  Bereich  (64), 
der  im  anderen,  dem  zweiten  Hauptkorper  (60) 
oder  dem  ersten  Hauptkorper  (1  0)  so  angeordnet 
ist,  daft  die  elastischen  Druckeinheiten  (21)  in 
Eingriff  mit  dem  uneben  konfigurierten  Bereich 

30  (64)  sind  und  hiervon  gelost  werden,  wenn  derer- 
ste  Hauptkorper  (10)  und  derzweite  Hauptkorper 
eine  Relativbewegung  machen; 

dadurch  gekennzeichnet,  dali 
die  elastischen  Druckeinheiten  (21)  je- 

35  weils  eine  Haltekammer  (51)  aufweisen,  die  von 
dem  ersten  Hauptkorper  (10)  oder  dem  zweiten 
Hauptkorper  (60)  mit  Ausnahme  eines  Abschnit- 
tes  hiervon  umschlossen  ist,  wobei  ein  elasti- 
sches  Gummiteil  (31)  in  der  Haltekammer  (51) 

40  gehalten  ist,  und  ein  Kontaktteil  (41)  vorhanden 
ist  mit  einem  proximalen  Bereich,  der  an  dem  ela- 
stischen  Gummiteil  (31)  anschlagt  und  weiterhin 
einem  abgerundeten  distalen  Bereich,  der  sich 
nach  aulien  von  dem  einen  Bereich  der  elasti- 

45  schen  Druckeinheit  (21)  erstreckt. 

2.  Die  Kupplung  nach  Anspruch  1  ,  dadurch  gekenn- 
zeichnet,  dali  der  uneben  konfigurierte  Bereich 
(64)  eine  normal  sechseckformige  Umfangsober- 

50  flache  aufweist,  welche  koaxial  zu  den  ersten 
und  zweiten  Hauptkorpern  (10,  60)  angeordnet 
ist. 

55  Revendications 

1.  Embrayage  pour  une  antenne  telescopique  en- 
traTnee  electriquement  qui  comprend  un  premier 
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corps  principal  (10)  mis  en  rotation  parun  moteur 
et  un  second  corps  principal  (60)  destine  a  agran- 
dir  et  raccourcir  une  antenne,  ledit  embrayage 
comprenant: 

-  une  pluralite  de  dispositifs  presseurs  el  as-  5 
tiques  (21)  disposes  radialement  dans  I'un 
ou  I'autre  desdits  premier  (10)  et  second 
(60)  corps  principaux  pour  etre  etendus 
vers  I'exterieur  par  rapport  a  I'axe  central 
de  celui-ci,  et  10 

-  une  partie  (64)  a  configuration  irreguliere 
formee  dans  I'autre  desdits  premier  (10)  et 
second  (60)  corps  principaux  de  telle  sorte 
que  lesdits  dispositifs  presseurs  elastiques 
(21)  viennent  porter  contreladite  partie  (64)  15 
a  configuration  irreguliere  et  s'en  degagent 
quand  lesdits  premier  (10)  et  second  (60) 
corps  principaux  effectuent  un  mouvement 
relatif, 
caracterise  en  ce  que  lesdits  dispositifs  20 
presseurs  elastiques  (21)  comprennent 
chacun  une  chambre  de  retenue  (51)  entou- 
ree,  sauf  en  une  partie,  par  ledit  un  des  pre- 
mier  (10)  et  second  (60)  corps  principaux, 
un  element  elastique  en  caoutchouc  (31)  25 
maintenu  dans  ladite  chambre  de  retenue 
(51)  et  un  organe  de  contact  (41)  qui 
comporte  une  partie  proximale  venant  bu- 
ter  contre  ledit  element  elastique  en  caout- 
chouc  (31)  et  qui  comporte  egalement  une  30 
partie  distale  arrondie  qui  s'etend  vers  I'ex- 
terieur  depuis  ladite  partie  du  dispositif 
presseur  elastique  (21). 

Embrayage  selon  la  revendication  1,  caracterise  35 
en  ce  que  ladite  partie  (64)  a  configuration  irre- 
guliere  presents  une  surface  peripherique  nor- 
malement  polygonale  disposee  de  maniere 
coaxiale  avec  lesdits  premier  et  second  corps 
principaux  (10,  60).  40 

45 
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