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Description 

The  present  invention  relates  to  such  a  push- 
button  switch  as  is  used  in  various  types  of  electric 
appliances  such  as  audio  appliances  or  the  like  and 
more  particularly,  to  a  push-button  switch,  which  is 
capable  of  the  operation  characteristics  of  a  stable 
switch  and  is  rendered  smaller  in  size. 

Generally,  this  type  of  push-button  switch  turns 
on  and  off  the  switch  mechanism  through  an  opera- 
tion  plunger  which  operatively  cooperates  with  the 
depressing  operation  of  the  switch. 

However,  when  the  switch  has  been  de- 
pressed,  it  is  depressed  with  the  operation  plunger 
being  inclined,  so  that  the  operation  plunger  comes 
into  local  contact  against,  for  example,  the  housing 
which  slides  and  guides  the  operation  plunger,  thus 
increasing  the  frictional  force  during  the  depression 
or  causing  hooking  phenomenon  to  deteriorate  the 
operation  feeling  of  the  switch.  In  addition,  abrasion 
powder  which  are  caused  by  the  local  contact 
operation  are  mixed  into  the  switch  mechanism  to 
deteriorate  the  operation  characteristics  of  the 
switch. 

Thus,  under  the  existing  conditions,  the  guide 
members  with  respect  to  the  operation  plunger 
increase  in  number  or  the  guide  member  is  set 
longer  to  control  the  inclination  of  the  operation 
plunger.  As  the  accommodation  space  of  the  hous- 
ing  has  these  guide  members,  the  entire  switches 
are  rendered  larger  in  size. 

Also,  this  type  of  push  button  switch  is  adapted 
to  turn  on  and  off  the  switch  mechanism  through 
the  operation  plunger  which  operatively  cooperates 
with  the  depressing  operation  of  the  switch,  but 
restoring  springs  are  normally  provided  oppositely 
in  the  depressing  direction  with  respect  to  the 
operation  plunger  to  restore  the  operation  plunger 
in  its  original  position. 

As  the  terminals  of  such  light  emitting  ele- 
ments  as  turns  on  and  off  in  accordance  with  the 
on  and  off  actions  of  the  switch  mechanism  were 
located  in  the  vicinity  position  of  the  restoring 
springs  built-in  within  the  housing,  the  light-emitting 
element  holders  which  served  as  electric  insulating 
members  were  normally  disposed  considering  the 
electric  insulation  property  between  the  terminal 
and  the  restoring  spring.  As  the  light  emitting  ele- 
ment  holders  were  arranged  in  construction  consid- 
ering  the  insulating  property,  the  switches  became 
longer  in  the  axial  length  and  larger  in  size.  Also, 
as  the  restoring  spring  was  formed  in  a  ring  shape 
corresponding  to  the  inner  diameter  of  the  housing 
and  was  built-in,  larger  accommodating  space  only 
for  the  restoring  spring  use  was  required  within  the 
housing,  so  that  the  switches  could  not  be  ren- 
dered  smaller  in  size. 

A  push-button  switch  according  to  the  pre- 

amble  of  claim  1  is  known  from  FR-A-2  435  116. 
The  invention  is  defined  by  the  characterising 

features  of  claim  1  . 
The  objects  and  features  of  the  present  inven- 

5  tion  will  become  apparent  from  the  following  de- 
scription  taken  in  conjunction  with  the  preferred 
embodiments  thereof  with  reference  to  the  accom- 
panying  drawings,  in  which: 

Fig.  1  is  an  exploded  perspective  view  of  an 
io  illumination  push-button  switch  in  accordance 

with  one  embodiment  of  the  present  invention; 
Fig.  2  is  a  longitudinal  sectional  side  view  of  the 
illumination  push-button  switch; 
Fig.  3  is  a  longitudinal  sectional  front-face  view 

75  of  the  illumination  push-button  switch; 
Fig.  4  shows  views  for  illustrating  the  alternate 
mechanism;  and 
Fig.  5  is  an  essential-portion  perspective  view  of 
the  switch  mechanism. 

20  Before  the  description  of  the  present  invention 
proceeds,  it  is  to  be  noted  that  like  parts  are 
designated  by  like  reference  numerals  throughout 
the  accompanying  drawings. 

Referring  now  to  the  drawings,  there  is  shown 
25  in  Figs.  1  through  3  an  illumination  push-button 

switch.  The  illumination  push-button  switch  1  is 
chiefly  composed  of  an  illumination  unit  2,  an  op- 
eration  unit  3,  a  switch  unit  4,  and  a  housing  5 
which  accommodates  and  retains  these  units. 

30  The  illumination  unit  2  is  provided  as  an  illu- 
minating  member  which  serves  as  a  push-button 
portion.  A  diffusion  plate  (reflection  plate)  8  is  inter- 
nally  disposed  within  a  box-shaped  color  cap  6 
which  is  colored  in  optional  colors  such  as  red, 

35  yellow,  green,  etc.  and  is  open  in  the  bottom  face. 
The  diffusion  plate  is  engaged  on  the  top  face  of 
the  reflection  plunger  9  corresponding  to  the  under 
portion.  The  reflection  plunger  9  is  provided  in  its 
top  face  with  rectangular  open  face  corresponding 

40  to  the  bottom  face  open  portion  of  the  color  cap  6. 
The  engagement  convex  portion  10  projected  from 
one  portion  of  the  outer  peripheral  side  face  is 
correspondingly  engaged  with  the  engagement 
concave  portion  1  1  of  the  color  cap  6  to  serve  as 

45  one  unit. 
And  bell-shaped  reflection  faces  12  whose  pe- 

ripheral  faces  are  contracted  into  a  conical  shape 
downwardly  from  the  top  face  so  that  the  light  may 
be  upwardly  guided.  A  cylindrical  retaining  portion 

50  14  for  retaining  a  light  emitting  element  13  such  as 
a  lamp,  light-emitting  diode  or  the  like  in  the  lower 
central  portion.  Vertical  members  each  having  a 
long  hole  15  opened  by  a  depressing  stroke  length 
along  the  depressing  direction  on  its  side  are  verti- 

55  cally  disposed  in  the  cylindrical  retaining  portion 
14.  Upper  projections  which  are  projected  from 
both  sides  on  the  side  face  of  the  light  emitting 
element  13  are  respectively  engaged  into  the  long 
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holes  15.  Thus,  the  light  emitting  element  13  oppo- 
sitely  faces  in  the  light  emitting  portion  of  the 
upper  portion  the  top  face  side  of  the  reflection 
plunger  9.  The  external  terminals  18  of  the  lower 
portion  of  the  light  emitting  element  are  mounted, 
being  exposed  under  the  reflection  plunger  9. 

Also,  the  lower  projections  19  projected  from 
both  sides  on  the  side  face  of  the  light  emitting 
element  13  are  engaged,  for  preventing  the  draw 
out,  with  the  engagement  pawls  21  of  the  light 
emitting  element  holder  20  to  be  described  later. 
Through  this  fixing  operation,  the  reflection  plunger 
9  is  allowed  to  be  depressed  by  the  depressing 
stroke  length,  independent  of  the  light  emitting 
element  13.  In  addition,  the  reflection  plunger  9  is 
engaged  detachably  from  the  upper  open  face  22 
and  is  guided  in  sliding  contact  against  the  inner 
face  of  the  housing  5  to  ensure  the  stable  depress- 
ing  operation.  Pull  the  reflection  plunger  9  exter- 
nally  from  the  upper-side  open  face  of  the  housing 
5  and  the  light  emitting  element  is  simultaneously 
taken  out  externally  through  disengagement  be- 
tween  the  lower  projection  19  and  the  engagement 
pawl  21,  thus  allowing  the  light  emitting  element  13 
to  be  easily  replaced. 

The  above-described  diffusion  plate  8  uniform- 
ly  scatters  the  lights  from  the  light  emitting  element 
13  and  reflects  them,  and  has  desired  display 
letters,  numerals  or  the  like  printed  on  the  surface. 

And  an  operation  unit  3  to  be  described  later  is 
disposed  within  the  housing  5  under  the  above- 
described  illumination  light  unit  2. 

The  operation  unit  3  is  composed  of  an  opera- 
tion  plunger  25  and  restoring  springs  26  which 
urge  the  operation  plunger  upwardly.  The  operation 
plunger  25  is  formed  into  a  step  cylindrical  unit, 
which  has  a  small-diameter  portion  on  its  upper 
side  and  has  a  large-diameter  portion  on  its  lower 
side.  The  engagement  pawls  28  of  the  reflection 
plunge  9  are  respectively  engaged  with  the  open- 
ing  portions  27  opened  in  both  side  faces  of  the 
small  diameter  portion  so  that  both  of  the  plungers 
9  and  25  are  integrally  coupled  to  each  other. 

The  above-described  restoring  spring  26  is  set 
so  that  a  pair  of  right  and  left  small-diameter  coil 
springs  may  be  disposed.  Thus,  the  inner  space 
26c  is  formed  between  the  opposite  portions  of  a 
pair  of  right  and  left  restoring  springs  26.  A  top  end 
portion  of  the  switch  unit  4  is  partially  interposed 
from  below  with  respect  to  this  inner  space  26c  so 
that  the  axial  length  of  the  switch  is  shortened  to 
make  the  entire  switch  shorter  in  barrel. 

And  the  top  end  portions  of  the  restoring 
springs  26  are  respectively  engaged  with  a  pair  of 
right  and  left  spring  engagement  projections  26a 
which  are  vertically  disposed  oppositely  in  the  dia- 
metral  direction  of  the  large-diameter  lower  portion 
to  engage  the  top  ends  of  the  restoring  springs  26 

with  the  lower  ends  of  the  restoring  springs  being 
engaged  onto  the  light  emitting  element  holder  20 
to  be  described  later.  And  the  operation  plunger  25 
is  normally  in  an  upwardly  moving  position  be- 

5  cause  of  the  upwardly  urging  force  of  the  restoring 
springs  26  so  that  the  outer  peripheral  stage  por- 
tion  29  of  the  operation  plunger  25  is  engaged  with 
the  inner  peripheral  stage  portion  30  of  the  housing 
5  to  prevent  the  outer  peripheral  stage  portion  from 

io  being  drawn  out. 
Furthermore,  in  the  large  diameter  portion,  a 

vertical  member  31a  as  a  guide  member  with  re- 
spect  to  the  operation  plunger  25,  and  an  operation 
member  35  to  be  described  later  are  vertically 

is  disposed  in  the  opposite  positions  in  the  diametral 
direction  grasping  the  above-described  restoring 
spring  26  in  the  peripheral  direction.  The  operation 
plunger  25  is  smoothly  advanced  and  retreated  by 
both  members  31a  and  35  and  the  above-de- 

20  scribed  pair  of  right  and  left  restoring  springs  26. 
In  this  case,  the  sides  of  both  members  31a 

and  35  function  as  a  peripheral-face  contact  opera- 
tion  during  the  advancing  and  retreating  operations 
of  the  operation  plunger  25  with  the  outer  periph- 

25  eral  faces  being  correspondingly  in  contact  against 
the  inner  peripheral  faces  of  the  housing  5  to 
regulate  the  inclination  of  the  operation  plunger  25 
with  respect  to  the  diametral  direction.  Also,  the 
sides  of  a  pair  of  right  and  left  restoring  springs  26 

30  function  as  the  guiding  operation  with  respect  to 
the  individually  corresponding  axial  direction  with 
respect  to  the  depressing  force  of  the  operation 
plunger.  Especially  when  the  switch  has  been  end- 
depressed,  the  restoring  spring  26  on  the  side 

35  where  the  stronger  depression  is  performed  is 
strongly  repulsed  to  regulate  the  end  depression. 
Accordingly,  the  operation  plunger  25  smoothly 
slides  through  the  multiplication  effect  of  both  the 
members  31a  and  35  and  the  restoring  springs  26 

40  to  ensure  the  stable  operation  characteristics  and 
operation  feel  of  the  switches. 

In  addition,  the  large  diameter  portion  has  a 
long  hole  31  opened  for  the  depression  stroke 
length  along  the  depression  direction.  The  opera- 

45  tion  plunger  25  is  regulated  in  the  depression 
stroke  through  the  corresponding  engagement  be- 
tween  the  long  hole  31  and  the  engagement  pro- 
jection  34  of  the  switch  cover  33  to  be  described 
later. 

50  Also,  the  large  diameter  portion  has  an  opera- 
tion  member  35  vertically  disposed  to  turn  on  and 
off  the  switch  at  the  lower  end  during  the  depress- 
ing  operation. 

The  operation  member  35  is  provided  with  an 
55  opening  window  36  which  is  shaped  as  an  inverted 

L  and  is  largely  opened  in  the  longitudinal  length. 
The  alternate  mechanism  38  is  composed  of  the 
window  36  and  a  cam  37  which  is  guidingly  regu- 

3 
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lated  for  the  free  rotation  by  the  window.  The 
operation  plunger  25  is  regulated  in  the  depression 
lock  position  and  the  depression  lock  releasing 
position  by  the  alternate  mechanism  38. 

The  operating  function  of  the  switch  and  the 
opening  window  36  as  the  alternate  mechanism  are 
efficiently  provided  through  the  formation  of  the 
opening  window  36  in  the  operation  member  35  so 
that  the  operation  plunger  25  is  made  smaller  in 
size.  Also,  even  if  the  operation  plunger  25  is 
tiltingly  depressed  in  accordance  with  the  end  de- 
pression  of  the  switch,  the  operating  member  35 
and  the  opening  window  36  normally  operate  in 
synchronous  relation,  with  the  operating  member 
35  and  the  opening  window  36  being  provided  in 
the  same  peripheral  position,  to  correspondingly 
operate  the  switch  mechanism  and  the  alternate 
mechanism  correctly. 

The  alternate  mechanism  38  is  composed  of 
the  above-described  opening  window  36  and  a 
small  piece  of  cam  disposed  within  the  opening 
window  36.  The  opening  window  36  has  the  top- 
face  central  portion  within  the  window  36  notched 
further  into  a  concave  portion.  One  angular  portion 
in  contact  against  the  top  face  of  the  notched 
concave  portion  39  is  provided  in  a  first  top-face 
angular  portion  40  formed  into  a  circular  arc  shape. 
The  other  angular  portion  is  provided  in  a  second 
top  face  angular  portion  41  formed  into  a  slightly 
higher  position.  The  above-described  cam  37  is 
rotatingly  regulated  by  each  angular  portion  40,  41 
and  42,  the  intermediate  angular  portion  42  of  the 
lower  L-shaped  intermediate  portion  is  opposite  to 
the  first  top-face  angular  portion  40. 

The  above-described  cam  37  has  the  central 
portions  on  the  sides  of  both  the  rectangular  shor- 
ter  sides  described  respectively  in  the  V-shaped 
cam  groove  43  for  the  corresponding  engagement 
use  with  the  above-described  angular  portions.  The 
cam  37  has  the  inner-face  side  of  the  central 
portion  pivoted  for  the  free  rotation  on  the  fixed 
projection  of  the  switch  cover  to  be  described  later. 

Then,  the  operating  condition  of  the  alternate 
mechanism  38  will  be  described  with  reference  to 
Figs.  4(a)  through  4(h).  Normally,  as  shown  in  Fig. 
4(a),  the  cam  37  is  longitudinally  long  and  is 
rotatably  regulated  along  the  opening  side  face  of 
the  opening  window  36.  When  the  illumination  unit 
2  is  depressed,  the  opening  window  36,  opened  by 
the  plunger,  together  with  the  operation  plunger  25 
moves  downwardly.  As  shown  in  Figs.  4(b)  and  4- 
(c),  the  first  top  face  angular  portion  40  comes  into 
contact  against  the  top-face  end  portion  of  the  cam 
37  to  tilt  the  cam  37  so  that  the  cam  groove  is 
correspondingly  engaged  with  the  second  top-face 
angular  portion  41  to  regulate  the  downward  motion 
of  the  operation  plunger  25. 

When  the  depressing  force  is  released,  the 

opening  window  36  integral  with  the  operation 
plunger  25  performs  its  upward  motion  slightly  as 
shown  in  Figs.  4(d)  and  4(e)  to  correspondingly 
engage  the  intermediate  angular  portion  42  with  the 

5  cam  groove  43  on  the  lower  side  thereby  locking 
the  depressed  condition  of  the  operation  plunger 
25. 

When  the  depressing  operation  is  performed 
again,  the  second  top-face  angular  portion  41 

io  comes  into  contact  onto  the  top  face  of  the  cam  37 
through  the  downward  motion  of  the  opening  win- 
dow  36  as  shown  in  Fig.  4(f)  to  tilt  the  cam  37  so 
that  the  operation  plunger  25  is  regulatingly  de- 
pressed  in  the  horizontal  condition  of  the  cam  37 

is  as  shown  in  Fig.  4(g).  Then,  when  the  depressing 
force  is  released,  the  cam  37  is  raised  in  its  side 
face  by  the  intermediate  angular  portion  42  through 
the  restoring  operation  (upward  motion)  of  the 
opening  window  36  as  shown  in  Fig.  4(h),  is  half- 

20  rotated  and  is  restored  to  its  original  condition 
again  in  Fig.  4(a). 

The  switch  unit  4  is  composed  of  a  light  emit- 
ting  element  holder  20,  a  switch  cover  33,  and  a 
switch  base  44.  The  light  emitting  element  holder 

25  20  is  provided  in  its  top-face  central  portion  with 
insertion  holes  45  into  which  the  external  terminals 
18  of  the  light  emitting  element  are  inserted,  and  is 
provided  in  its  both  sides  of  the  top  face  with  the 
projected  engagement  pawls  21  ,  which  engage  the 

30  lower  projections  19  of  the  light  emitting  element 
through  a  given  retaining  force  to  prevent  the  lower 
projections  from  being  drawn  out.  And  small  con- 
caved  spring  engagement  grooves  26b  which  sink 
the  restoring  springs  26  and  accommodate,  sup- 

35  port  them  are  respectively  formed  in  both  the  outer 
positions  of  both  the  engagement  pawls  21.  The 
lower  portions  of  the  above-described  restoring 
springs  26  are  respectively  inserted  into  the  spring 
engagement  grooves  26b  and  are  supportingly 

40  guided.  The  small  restoring  springs  26  are  stably 
and  elastically  engaged  between  the  above-de- 
scribed  spring  engagement  projections  26a  and  the 
spring  engagement  grooves  26b. 

Also,  the  terminal  contact  guiding  faces  20a 
45  are  formed  on  both  sides  of  the  lower  face.  The 

guiding  faces  20a  function  to  depress  the  top-end 
contact  members  51  of  the  light  emitting 
element/connecting  terminal  to  be  described  later 
against  the  above-described  outer  elements  18  to 

50  force  them  to  come  into  contact  against  them. 
In  addition,  a  pair  of  support  projections  48  are 

projected  in  the  diametral  direction  on  both  sides  of 
the  holder  20.  The  support  projections  48  are  sup- 
ported  on  the  switch  cover  33  to  be  described 

55  later. 
The  above-described  switch  cover  33  has  the 

support  projections  48  of  the  above-described 
holder  20  guided  supportingly  on  the  support  guid- 

4 
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ing  faces  49  formed  on  both  side  faces  of  the 
upper  portion.  In  addition,  light  emitting  element 
connecting  terminals  50  are  engaged  into  the  ter- 
minal  engagement  grooves  33a  formed  on  the  side 
portion  of  the  switch  cover  33.  The  leaf  spring 
shaped  upper-end  contact  members  51,  which  are 
bent  in  the  top  ends  of  the  light  emitting  element 
connecting  terminals  50,  are  disposed  in  the  inser- 
tion  space  portions  52,  into  which  the  light  emitting 
element  external  terminals  18  are  inserted,  within 
the  switch  cover  33  so  that  the  top-end  contact 
members  may  be  correspondingly  brought  into 
contact  into  the  insertion  space  portions  52. 

As  the  insertion  space  portions  52  are  provided 
with  respect  to  the  above-described  inner  spaces 
26c  which  have  wide  accommodation  spaces,  the 
top-end  contact  members  51  of  the  light  emitting 
terminals  50  which  are  inserted  into  the  insertion 
space  portions  52  may  be  disposed  in  a  shape 
suitable  between  the  terminals,  setting  to  the  suffi- 
cient,  corresponding  contact  length. 

And  an  engagement  projection  34,  which  is 
engaged  into  the  long  hole  31  of  the  operation 
plunger  25,  is  projected  from  the  external  periph- 
eral  face,  also  a  fixed  projection  53  which  supports 
the  cam  37  as  the  alternate  mechanism  38  is 
projected  from  the  external  peripheral  face  on  the 
side  opposite  to  the  engagement  projection. 

It  is  to  be  noted  that  a  lower  engagement 
projection  54  is  used  to  be  integrally  coupled  to  the 
switch  base  to  be  described  later. 

In  addition,  vertical  members  54a  as  the  portal 
coupling  leg  portions  are  respectively  disposed 
vertically  on  both  sides  of  the  switch  cover  33. 
Regulating  members  54  which  serve  as  reinforcing 
members  to  regulate  the  oscillation  of  the  coil 
spring  in  contact  with  the  coil  spring  of  the  switch 
mechanism  to  be  described  later  are  vertically  dis- 
posed  between  these  vertical  members  54a.  The 
regulating  members  54  reinforce  the  vertical  mem- 
bers  54a  on  both  sides  to  efficiently  improve  the 
strength.  And  the  lower  engagement  projections 
which  are  used  to  integrally  couple  to  the  switch 
base  to  be  described  later  for  temporary  assembly 
are  projected  from  the  lower-end  inner  face  side  of 
these  vertical  members  54a. 

The  above-described  switch  base  44  has 
switch  base  halves  44a  and  44b  combined  integ- 
rally  and  is  used  in  a  disc  shape,  the  switch  base 
halves  44a  and  44b  being  each  shaped  into  a  half 
moon.  To  manufacture  these  switch  base  halves 
44a  and  44b,  each  terminal  of  the  switch  mecha- 
nism  of  one  circuit  to  be  described  later  is  integ- 
rally  molded  in  insertion  during  the  resin  molding  in 
a  metallic  mold,  so  that  the  efficient  engagement 
with  respect  to  the  switch  base  44  is  performed. 

It  is  to  be  noted  that  these  base  halves  44a 
and  44b  are  separately  manufactured  to  simplify 

the  manufacturing  operation  with  respect  to  the 
metallic  mold,  thus  allowing  the  insertion-molding 
to  be  performed. 

And  these  switch  base  halves  44a  and  44b 
5  have  on  the  mutual  connection  opposite  faces  a 

pair  of  engagement  projection  46  and  engagement 
concave  47,  which  are  adapted  to  be  engaged  with 
each  other.  In  addition,  band-shaped  convexes  46a 
along  the  projection  direction  are  provided  around 

io  the  engagement  projection  46.  Ultrasonic  wave 
welding  is  performed  with  the  engagement  projec- 
tion  46  being  engaged  into  its  opposite  engage- 
ment  concave  47,  so  that  the  convex  46a  is  meltin- 
gly  adhered  to  the  inner  face  of  the  engagement 

is  concave  47  to  integrate  both  divided  switch  bases 
44a  and  44b  through  the  ultrasonic  wave  welding 
operation. 

Furthermore,  new  rising  connection  faces  44d 
which  are  risen  upwardly  from  the  connection  face 

20  44c  of  the  adjacent  base  thickness  and  are  used 
for  connection  of  the  divided  faces.  The  ultrasonic 
wave  welding  operation  is  performed  with  the  mu- 
tual  rising  connection  faces  44d  being  connected 
with  each  other.  The  combining  performance  is 

25  efficiently  improved  by  the  mutual  bonding  function 
between  the  connection  face  44c  having  the  sec- 
tional  area  of  the  above-described  base  thickness 
and  these  rising  connection  faces  44d,  thus  result- 
ing  in  sturdy  switch  base  44,  which  is  not  divided 

30  by  external  forces.  Engagement  concaves  55  are 
respectively  notched  on  both  sides  of  the  side  face 
of  the  switch  base  44  integrated  as  described 
hereinabove.  The  lower  engagement  projections  54 
of  the  above-described  switch  cover  33  are  respec- 

35  tively  engaged  into  these  engagement  concaves  55 
for  integral  coupling  operation.  The  switch  base  44 
is  integrated  with  the  switch  cover  33  to  simplify 
the  handling  operation  as  the  switch  and  to  ex- 
tremely  simplify  the  accommodating  operation  with 

40  respect  to  the  housing  5. 
In  this  case,  the  switch  base  44  is  adapted  to 

be  inwardly  depressed  from  the  lower-end  open 
face  of  the  housing  5  to  be  accommodated.  Sev- 
eral  rising  connection  faces,  which  are  to  be  con- 

45  nected  with  the  inner  peripheral  face  of  the  housing 
5,  are  erected  in  the  peripheral  direction  on  the  top 
face  of  the  switch  base  44.  The  stable  accom- 
modating  conditions  are  provided  with  respect  to 
the  housing  5  by  the  multiplication  effect  of  the 

50  connection  supporting  operation  with  respect  to  the 
axial  direction  by  the  rising  connection  faces  and 
the  connection  supporting  operation  of  the  periph- 
eral  direction  by  the  external  peripheral  face  of  the 
switch  base  44.  Therefore,  the  reduced  thickness 

55  of  the  switch  base  44  may  be  set  to  make  the 
switch  smaller  in  size. 

In  addition,  engagement  pawls  which  are  cor- 
respondingly  engaged  with  the  engagement  open- 

5 
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ings  of  the  housing  5  are  respectively  projected 
from  the  top  ends  of  these  rising  connection  faces 
44e.  Thus,  the  switch  base  44  is  secured  to  the 
housing  5  not  to  be  drawn  out  by  the  engagement 
function. 

It  is  to  be  noted  that  the  smoother  accom- 
modation  is  performed  without  any  application  of 
the  excessive  load  upon  the  mutual  connection 
members,  because  the  entire  rising  connection 
face  44e  is  elastically  deformed  even  if  a  gap 
corresponding  to  the  engagement  pawl  44g  is  not 
provided  between  the  switch  base  44  and  the 
housing  5. 

And  the  switch  mechanism  56  of  the  two-circuit 
bi-disconnection  type  is  mounted  on  the  same 
plane  of  the  top  face  of  the  above-described  switch 
base  44. 

As  shown  even  in  Fig.  1(c),  in  the  switch 
mechanism  56,  a  first  top  terminal  58  and  a  first 
lower  terminal  59  with  contact  members  57  being 
oppositely  disposed  up  and  down,  a  second  top 
terminal  60  and  a  second  lower  terminal  61  with 
contact  members  57  being  oppositely  disposed  up 
and  down  in  parallel  to  these  terminals  are  molded 
in  insertion  and  are  planted  on  the  switch  base  44. 
A  first  movable  member  62  broad  in  width  which 
comes  into  contact  commonly  in  the  horizontal 
direction  is  disposed  between  these  upper  and 
lower  opposite  faces.  The  first  movable  member  62 
has  the  contact  members  63  disposed  in  parallel, 
which  correspondingly  comes  into  contact  against 
the  contact  member  57  of  each  terminal  of  both  the 
upper  and  lower  portions.  The  first  movable  mem- 
ber  62  with  the  V-groove  62a  at  its  one  end  being 
engaged  with  the  notch  65  of  th  planted  member 
64  erected  on  the  switch  base  44  has  the  engage- 
ment  projection  66  at  the  other  end  engaged  into 
an  engagement  hole  68  formed  into  one  end  of  a 
second  movable  member  67,  the  other  end  of  the 
second  movable  member  67  engaged  with  the 
lower  end  of  the  above-described  operation  mem- 
ber  35.  An  erected  member  69  which  is  partially 
bent  and  erected  is  provided  on  the  other  end  of 
the  second  movable  member  67.  The  erected 
member  69  is  engaged  with  the  longitudinal  groove 
70  formed  in  the  lower  end  of  the  operation  mem- 
ber  35  and  is  regulated  in  its  upward  motion. 

Also,  one  end  of  the  coil  spring  71  is  engaged 
with  the  erected  member  69,  the  other  end  thereof 
is  engaged  with  the  upper  portion  of  the  planted 
member  64.  The  lower  end  of  the  above-described 
regulating  member  for  regulating  the  oscillation  of 
the  coil  spring  71  is  in  contact  against  the  inter- 
mediate  portion  to  perform  the  positional  regulation 
with  respect  to  the  movable  members  62  and  67 
through  the  coil  spring  71  so  that  the  temporary 
assembly  may  be  performed  in  accordance  with 
this  positional  regulation. 

And  through  the  feeding  operation  of  the  ten- 
sile  function  of  the  spring  71,  the  first  movable 
member  62  urges  the  other  side  downwardly  with 
the  side  of  the  V  groove  62a  as  a  support  point, 

5  also  the  second  movable  member  67  urges  the 
other  side  downwardly  in  its  inclined  condition  with 
the  lower  end  of  the  operation  member  35  as  a 
support  point.  The  condition  is  normally  off  with  the 
first  movable  member  62  being  in  contact  against 

io  the  first  and  second  lower  terminals  59  and  61  . 
And  the  upper  side  of  the  second  movable 

member  67  in  the  inclined  condition  is  downwardly 
moved  through  the  depressing  operation  of  the 
operation  member  35.  When  the  second  movable 

is  member  67  has  exceeded  the  horizontal  straight- 
line  condition  with  respect  to  the  first  movable 
member  62,  the  connecting  portion  of  both  mov- 
able  members  62  and  67  upwardly  moves  to 
change  over  the  switch  into  the  ON  operation. 

20  It  is  to  be  noted  that  in  the  depression  locking 
condition  of  the  operation  plunger  25  by  the  above- 
described  alternate  mechanism  38,  the  switch 
mechanism  56  is  set  into  the  ON  condition,  also 
the  switch  mechanism  56  is  set  into  the  OFF 

25  condition  through  the  restoring  operation  of  the 
operation  plunger  25. 

Also,  the  above-described  operation  unit  3  and 
the  switch  unit  4  are  inserted  from  the  lower  face 
opening  portion  of  the  housing  5  for  the  mounting 

30  operation.  In  the  drawing,  a  clamping  nut  72  for  use 
in  the  wall-face  mounting  is  screwed  on  the  outer 
peripheral  face  of  the  housing. 

In  the  illumination  push-button  switch  of  such 
construction  as  described  hereinabove,  the  opera- 

35  tion  member  35  of  the  operation  plunger  25  to- 
gether  with  the  reflection  plunger  9  is  downwardly 
moved  in  accordance  with  the  depressing  force 
through  the  depression  of  the  color  cap  6  face  of 
the  illumination  unit  2  with  fingers  to  downwardly 

40  depress  the  second  movable  member  67.  Through 
the  operative  cooperation  of  it,  the  first  movable 
member  62  is  upwardly  moved  in  the  contact  side 
with  the  tensile  force  of  the  coil  spring  71  . 

Thus,  the  conduction  is  performed  between  the 
45  first  and  second  upper  terminals  58  and  60  through 

the  first  movable  member  62  to  effect  the  ON 
operation. 

The  light  emitting  element  13  emits  the  light  by 
such  a  depression  input  signal  as  described 

50  hereinabove,  and  is  illuminated.  Also,  the  depres- 
sion  input  signal  is  inputted  into  a  preset  given 
electric  appliance. 

It  is  to  be  noted  that  the  ON  condition  is  locked 
by  the  alternate  mechanism  38  and  is  retained  until 

55  the  lock  is  released. 
And  the  lock  of  the  alternate  mechanism  38  is 

released  by  the  depressing  operation  of  the  illu- 
mination  unit  2  again.  Thus,  the  illumination  unit  2 
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and  the  switch  mechanism  38  are  restored  to  the 
respective  original  positions  so  that  the  condition 
may  be  changed  over  to  the  OFF  condition. 

Although  the  present  invention  has  been  fully 
described  by  way  of  example  with  reference  to  the 
accompanying  drawings,  it  is  to  be  noted  here  that 
various  changes  and  modifications  will  be  apparent 
to  those  skilled  in  the  art.  Therefore,  unless  other- 
wise  such  changes  and  modifications  depart  from 
the  scope  of  the  present  invention,  they  should  be 
construed  as  being  included  therein. 

Claims 

1.  A  push-button  switch  comprising  a  switch 
mechanism  (56)  including  a  switch  base  (44) 
consisting  of  two  parts  (44a,  44b)  each  pro- 
vided  with  an  insert-molded  terminal  of  a  sin- 
gle  circuit  (58,  59,  60,  61),  a  movable  piece 
(62)  having  a  contact  member  (63)  for  switch- 
ing  the  circuit  upon  engaging  or  disengaging 
with  a  contact  member  (57)  of  the  terminal  (58, 
59,  60,  61);  a  light  emitting  element  holder  (20) 
disposed  above  the  switch  mechanism  (56) 
and  provided  with  a  light  emitting  element  (13) 
having  external  terminals  (18)  extending  to- 
wards  the  switch  mechanism;  an  operation  unit 
(3)  for  operating  the  switch  mechanism  (56) 
and  disposed  above  the  light  emitting  element 
(13);  and  a  housing  (5)  accommodating  the 
switch  mechanism  (56);  light  emitting  element 
connecting  terminals  (50)  for  connecting  to  the 
external  terminals  (18)  of  the  light  emitting 
element  (13)  extending  at  the  periphery  of  the 
switch  base  (44)  characterized  in  that  each  of 
the-two  parts  (44a,  44b)  of  the  switch  base  (44) 
is  formed  as  a  half  disk  shape  at  the  halving 
plane  on  which  half  disks  there  are  provided  a 
projection  portion  (46)  and  a  re-entrant  portion 
(47)  for  positioning  the  parts  so  as  to  form  the 
switch  base  (44)  as  a  full  round  shape;  a 
switch  cover  (33)  fitted  to  the  switch  base  (44) 
is  provided  at  the  outside  of  which  the  light 
emitting  element  connecting  terminals  (50)  ex- 
tend,  said  connecting  terminals  (50)  having  tip 
portions  which  are  guided  by  the  light  emitting 
element  holder  (20)  so  that  the  external  termi- 
nals  (18)  of  the  light  emitting  element  (13)  are 
sandwiched  between  a  tip  portion  of  the  switch 
cover  (33)  and  the  tip  portion  of  the  light 
emitting  element  connecting  terminals  (50); 
and  the  housing  (5)  is  of  cylindrical  shape  so 
that  a  lower  portion  of  said  connecting  termi- 
nals  is  sandwiched  between  the  switch  base 
(44)  and  the  housing  (5). 

Revendications 

1.  Interrupteur  a  bouton  poussoir  comprenant  un 
mecanisme  de  commutation  (56)  comportant 
un  substrat  (44)  d'interrupteur  consistant  en 
deux  pieces  (44a,  44b)  dont  chacune  est  equi- 

5  pee  d'une  borne  rapportee  par  moulage  et 
faisant  partie  d'un  circuit  monopolaire  (58,  59, 
60,  61),  une  piece  mobile  (62)  comportant  un 
element  de  contact  (63)  pour  commuter  le 
circuit  lors  de  son  engagement  contre  ou  de 

io  son  degagement  d'un  element  de  contact  (57) 
de  la  borne  (58,  59,  60,  61)  ;  un  support  (20) 
d'element  emetteur  de  lumiere  dispose  au- 
dessus  du  mecanisme  de  commutation  (56)  et 
equipe  d'un  element  (13)  emetteur  de  lumiere 

is  qui  comporte  des  bornes  exterieures  (18) 
orientees  vers  le  mecanisme  de  commutation  ; 
un  groupe  d'actionnement  (3)  destine  a  action- 
ner  le  mecanisme  de  commutation  (56)  et  dis- 
pose  au-dessus  de  I'element  emetteur  de  lu- 

20  miere  (13)  ;  et  un  boltier  (5)  logeant  le  mecani- 
sme  de  commutation  (56)  ;  des  bornes  (50)  de 
connexion  de  I'element  emetteur  de  lumiere 
destinees  a  etre  connectees  aux  bornes  exte- 
rieures  (18)  de  I'element  emetteur  de  lumiere 

25  (13)  et  disposees  a  la  peripherie  du  substrat 
(44)  d'interrupteur,  caracterise  en  ce  que  cha- 
cune  des  deux  pieces  (44a,  44b)  du  substrat 
(44)  d'interrupteur  est  conformee  en  demi-dis- 
que  sur  le  plan  de  division  de  chacun  desquels 

30  ces  demi-disques  comportent  une  partie  sail- 
lante  (46)  et  une  partie  rentrante  (47)  destinees 
a  positionner  les  pieces  de  maniere  a  conferer 
au  substrat  (44)  d'interrupteur  une  forme  ronde 
complete  ;  un  capuchon  (33)  d'interrupteur 

35  ajuste  sur  le  substrat  (44)  d'interrupteur  est 
prevu  et  les  bornes  (50)  de  connexion  de  I'ele- 
ment  emetteur  de  lumiere  sont  disposees  a 
I'exterieur  de  ce  capuchon,  lesdites  bornes  de 
connexion  (50)  comportant  des  parties  extre- 

40  mes  qui  sont  guidees  par  le  support  (20)  de 
I'element  emetteur  de  lumiere  de  maniere  que 
les  bornes  exterieures  (18)  de  I'element  (13) 
emetteur  de  lumiere  soient  enserrees  entre 
une  partie  extreme  du  capuchon  (33)  d'inter- 

45  rupteur  et  la  partie  extreme  des  bornes  (50)  de 
connexion  de  I'element  emetteur  de  lumiere  ; 
et  le  boltier  (5)  a  une  forme  cylindrique  de 
maniere  qu'une  partie  inferieure  desdites  bor- 
nes  de  connexion  soit  enserree  entre  le  subs- 

50  trat  (44)  d'interrupteur  et  le  boltier  (5). 

Patentanspruche 

1.  Druckknopfschalter  mit  einem  Schaltermecha- 
55  nismus  (56),  welcher  eine  aus  zwei  Teilen 

(44a,  44b)  bestehende  Basis  (44),  von  denen 
jeder  mit  einem  eingeformten  Anschlu/S  eines 
einzelnen  Schaltkreises  (58,  59,  60,  61)  verse- 
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hen  ist,  ein  bewegliches  Teil  (62)  mit  einem 
Kontaktelement  (63)  zum  Schalten  des  Schalt- 
kreises  mit  einem  Angreifen  an  oder  einem 
Losen  von  einem  Kontaktelement  (57)  des  An- 
schlusses  (58,  59,  60,  61)  enthalt;  einem  5 
Leuchtelementenhalter  (20),  der  oberhalb  des 
Schaltermechanismusses  (56)  angeordnet  und 
mit  einem  Leuchtelement  (13)  versehen  ist, 
welches  zum  Schaltermechanismus  sich  er- 
streckende  AuCenanschlusse  (18)  aufweist;  ei-  10 
ner  Betatigungseinheit  (3)  zum  Betatigen  des 
Schaltermechanismusses  (56),  welche  ober- 
halb  des  Leuchtelements  (13)  angeordnet  ist; 
und  einem  den  Schaltermechanismus  (56)  auf- 
nehmenden  Gehause  (5);  Leuchtelementver-  is 
bindungsanschlussen  (50)  zum  Verbinden  mit 
den  au/Seren  Anschlussen  (18)  des  Leuchtele- 
ments  (13),  welche  sich  am  Rand  der  Schalter- 
basis  (44)  erstrecken,  dadurch  gekennzeichnet, 
da/S  jeder  der  beiden  Teile  (44a,  44b)  der  20 
Schalterbasis  (44)  als  Halbscheibenform  aus- 
gebildet  ist,  an  deren  Halbierungsebene  ein 
Vorsprungsabschnitt  (46)  und  ein  einspringen- 
der  Abschnitt  (47)  zur  Positionierung  der  Teile, 
die  Schalterbasis  (44)  als  voile  Rundform  aus-  25 
bildend  vorgesehen  sind;  eine  auf  die  Schalter- 
basis  (44)  gesetzte  Schalterabdeckung  (33) 
vorgesehen  ist,  an  deren  Au/Senseite  sich  die 
Leuchtelementverbindungsanschlusse  (50)  sich 
erstrecken,  wobei  die  Verbindungsanschlusse  30 
(50)  Spitzenabschnitte  aufweisen,  welche 
durch  den  Leuchtelementenhalter  (20)  gefuhrt 
werden,  so  da/S  die  AuCenanschlusse  (18)  des 
Leuchtelements  (13)  zwischen  einen  Spitzen- 
abschnitt  der  Schalterabdeckung  (33)  und  den  35 
Spitzenabschnitt  der  Leucht-elementverbin- 
dungsabschnitte  (50)  zwischengenommen  wer- 
den;  und  das  Gehause  (5)  zylindrische  Form 
hat,  so  da/S  ein  unterer  Abschnitt  der  Verbin- 
dungsabschnitte  zwischen  die  Schalterbasis  40 
(44)  und  das  Gehause  (5)  zwischengenommen 
wird. 
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