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©  SWITCHING  DEVICE. 

©  A  switching  device  used  for  a  control  switch  for 
adjustable  mirror  devices  of  automobiles.  The 
switching  device  comprises  a  plurality  of  fixed  con- 
tacts  (12a,  12b,  12c)  that  are  arranged  substantially 
in  line  on  a  substrate  (10)  contained  in  a  casing  (16), 
a  pair  of  moving  contacts  consisting  of  two  elec- 
trically  conductive  balls  (14a,  14b)  that  are  movably "   arranged  on  said  substrate,  a  slider  element  (36) 

CO  having  two  inclined  surfaces  (38,  40)  that  come  into 
JJJ  a  contact  with  the  two  balls,  respectively,  a  box-like 

slider  (22)  which  contains  said  slider  element  such 
CO  that  the  two  balls  come  into  contact  with  each  other 
2   ancl  further  with  the  substrate,  guide  means  (20,  21) 

for  guiding  said  slider  in  a  direction  in  parallel  with 
O  said  line,  and  a  resilient  member  (42)  which  is  dis- 
q_  posed  between  the  slider  element  of  said  operation 
LU  member  and  said  slider  to  urge  said  slider  element 

toward  said  substrate.  The  switching  device  features 
excellent  operability  and  durability,  and  enables  the 

fixed  contacts  and  the  moving  contacts  to  be 
brought  into  contact  with  each  other  reliably. 

FIG.  I 
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Technical  Field 

The  present  invention  relates  to  a  switching 
device,  and  more  particularly  to  a  switching  device 
suitably  usable  as  a  control  switch  for  adjustable 
automotive  mirrors. 

Background  Art 

Heretofore,  there  have  been  proposed  various 
types  of  control  switches  for  adjustable  automotive 
mirrors.  As  disclosed  in,  for  example,  the  United 
States  Patent  Nos.  4,698,463  and  4,698,464,  such 
switching  device  has  a  structure  comprising  plural 
fixed  contacts  disposed  on  a  printed  circuit  board 
(will  be  referred  to  as  "PCB"  hereinafter)  formed 
on  a  substrate  mounted  in  an  enclosure,  plural 
resilient,  conductive,  arcuate  bridge-shaped  mem- 
bers  slidably  disposed  on  the  PCB  and  of  which 
the  opposite  ends  are  used  as  moving  contacts  to 
electrically  connect  certain  ones  of  the  plural  fixed 
contacts  to  each  other,  plural  actuators  correspond- 
ing  to  the  bridge-shaped  members,  of  which  one 
ends  are  in  contact  with  the  sections  near  the  ends 
of  the  bridge-shaped  members  while  the  other 
ends  are  exposed  outside  the  upper  section  of  the 
enclosure,  and  disposed  movably  in  a  direction 
perpendicular  to  the  PCB,  and  a  square  push  plate 
disposed  above  the  enclosure  and  supported  on 
the  exposed  other  end  of  the  actuator.  In  such 
switching  device,  the  push  plate  has  four  sections 
carrying  markings  for  tilting  (up  and  down)  and 
turning  (right  and  left),  respectively,  of  the  mirror 
surface  to  be  adjusted  in  posture.  When  the  driver 
of  the  car  presses  any  of  these  four  sections  of  the 
push  plate  by  finger,  a  corresponding  actuator  is 
moved,  thereby  deforming  deforming  resiliently  a 
corressponding  bridge-shaped  member  to  electri- 
cally  connect  corressponding  fixed  contacts  to 
each  other.  In  the  switching  device  of  this  type, 
plural  arcuate  bridge-shaped  members  are  pro- 
vided  of  which  the  opposite  ends  are  used  as 
moving  contacts,  and  each  of  them  is  resiliently 
deformed  by  a  corresponding  actuator  to  provide  a 
switching.  At  this  time,  the  ends  of  the  bridge- 
shaped  member  slide  while  being  in  surface  con- 
tact  with  the  PCB  or  fixed  contents,  so  that  some- 
times  the  moving  contacts  do  not  smoothly  move 
or  a  poor  contact  occurs  between  the  moving  and 
fixed  contacts  due  to  any  mechanical  fatigue  of  the 
bridge-shaped  member  material  or  to  any  abrasion 
of  the  contacts. 

The  present  invention  has  an  object  to  over- 
come  the  drawbacks  of  the  switching  devices  of 
the  above-mentioned  type  by  providing  a  switching 
device  excellent  in  operability  and  durability  and  in 
which  a  contact  is  positively  made  between  the 
fixed  and  moving  contacts. 

Disclosure  of  the  Invention 

The  switching  device  according  to  the  present 
invention  can  be  applied  to  a  switch  unit  using  a 

5  pair  of  electrically  conductive  balls  as  moving  con- 
tacts.  The  ball  contents  in  this  pair  are  disposed  on 
a  substrate  having  formed  thereon  a  printed  circuit 
board  (will  be  referred  to  as  "PCB"  hereinafter;  the 
PCB  will  also  referred  to  as  "substrate" 

io  hereinafter)  mounted  inside  a  housing  and  two 
slant  surfaces  of  a  slider  element  are  in  contact 
with  the  contact  balls  in  the  pair.  An  elastic  mem- 
ber  is  disposed  between  the  slider  element  and 
box-shaped  slider  which  houses  the  slider  element 

75  to  forced  the  slider  element  toward  the  PCB.  The 
slider  is  so  constructed  as  to  be  guided  in  a 
predetermined  direction  by  a  guide  member  dis- 
posed  within  the  enclosure  so  that  certain  two  of 
plural  fixed  contacts  are  connected  to  each  other 

20  by  means  of  the  ball  contact  pair,  and  also  the 
slider  is  moved  manually  by  an  operating  member 
so  that  the  certain  two  fixed  contacts  are  elec- 
trically  connected  to  each  other. 

In  case  the  switching  device  according  to  the 
25  present  invention  is  applied  to  a  switch  unit  having 

a  moving  contact  comprising  a  pair  of  ball  contacts, 
the  moving  contact  move  smoothly,  and  the  fric- 
tional  abrasion  between  the  moving  and  fixed  con- 
tacts  is  less  and  the  switch  unit  is  highly  durable. 

30  Since  the  switching  device  has  a  structure  in  which 
the  moving  contact  is  moved  along  with  the  slider 
and  the  slider  element  is  forced  toward  the  PCB, 
the  pair  of  ball  contacts  being  the  moving  contact 
can  be  put  into  point  contact  with  the  PCB  under 

35  an  even  pressure,  and  thus  an  improved  operability 
of  the  switch  unit  is  ensured. 

With  another  resilient  member  provided  be- 
tween  the  enclosure  and  slider  to  force  the  slider  in 
the  arrayed  direction  of  the  fixed  contacts,  the 

40  switching  is  done  only  while  the  actuating  member 
is  in  action,  and  when  no  pressure  is  applied,  the 
slider  returns  to  its  initial  position. 

Furthermore,  the  actuating  member  may  be 
formed  in  the  form  of  an  operating  knob  formed 

45  integrally  with  the  slider.  A  switching  device  ac- 
cording  to  the  present  invention  having  the  actuat- 
ing  member  extended  in  a  direction  perpendicular 
to  the  arrayed  direction  of  the  fixed  contacts 
through  an  opening  formed  in  the  enclosure  will 

50  provide  a  suitable  sliding  switch  for  the  purpose  of 
mirror-posture  control.  Also  if  an  operating  end  is 
formed  which  projects  in  a  direction  parallel  to  the 
arrayed  direction  of  the  fixed  contacts  through  an 
opening  formed  in  the  enclosure  and  there  is  dis- 

ss  posed  between  the  enclosure  and  slider  a  resilient 
member  which  forces  the  slider  toward  the  open- 
ing.  Thus,  the  switching  device  may  be  used  as  a 
push  switch.  Further,  if  the  actuating  member  is 
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shaped  in  the  form  of  an  operating  lever  which  is 
tiltable  in  relation  to  the  enclosure  and  it  is  projec- 
ted  at  the  end  thereof  out  of  the  opening  formed  in 
the  enclosure,  the  switching  can  be  done  by  tilting 
the  operating  lever.  Namely,  the  basic  construction 
of  the  switching  device  according  to  the  present 
invention  may  be  applied  to  every  kinds  of  switch- 
es. 

In  case  three  fixed  contacts  are  arrayed  in  a 
line,  the  position  in  which  the  ball  contact  pair  is  in 
contact  with  the  adjoining  two  fixed  contacts  is  the 
first  contact  position,  the  position  where  the  ball 
contact  pair  is  is  contact  with  the  adjoining  other 
two  fixed  contacts  is  the  second  contact  position. 
Thus,  a  two-position  switch  can  be  constructed. 
Also,  a  three-position  switch  may  be  constructed 
by  taking  as  neutral  position  the  position  between 
the  first  and  second  contact  positions. 

An  actuator  may  be  composed  of  a  slider  ele- 
ment  having  slopes  which  are  in  contact  with  one 
of  the  ball  contact  pairs  and  a  slider  having  slopes 
which  are  contact  with  the  other  of  the  ball  contact 
pairs  and  houses  the  slider  element  in  such  a 
manner  that  the  slider  element  is  movable  per- 
pendicularly  to  the  PCB,  and  resilient  members 
may  be  interposed  between  the  slider  element  and 
slider  to  force  the  slider  element  toward  the  PCB. 
Since  the  ball  contact  pairs  are  slid  as  forced 
toward  the  PCB  under  a  stable  pressure  without 
any  wobbling  of  the  slider  element  housed  in  the 
slider  due  to  the  clearance  between  the  slider 
element  and  slider,  a  stable  switching  is  ensured. 

The  switching  device  according  to  the  present 
invention  presents  many  advantages  in  case  it  is 
applied  to  the  control  switch,  so-called  four-way 
switch,  for  the  posture-adjustable  automotive  mirror 
in  addition  to  the  switch  unit  having  been  described 
in  the  foregoing. 

There  are  disposed  on  the  PCB  made  of  an 
insulating  material  plural  sets  of  fixed  contact 
groups  each  consisting  of  plural  fixed  contacts 
space  from  one  another  and  electrically  conductive 
ball  contact  pairs  corresponding  to  each  fixed  con- 
tact  group  and  which  are  movable  on  the  PCB.  A 
slider  element  having  two  slopes  which  are  in  con- 
tact  with  the  ball  contact  pair  and  retain  the  ball 
contact  pair  so  that  the  ball  contacts  in  the  pair  are 
in  contact  with  themselves  and  also  with  the  PCB 
is  formed  correspondingly  to  each  ball  contact  pair, 
and  it  is  housed  in  a  slider.  The  slider  elements 
and  slider  are  used  together  to  form  an  actuator. 
Resilient  members  are  interposed  between  each 
slider  element  and  slider  to  force  each  slider  ele- 
ment  toward  the  PCB.  The  actuator  is  guided  by  a 
means  of  guiding  so  that  each  ball  contact  pair  is 
selectively  put  into  contact  with  any  of  the  plural 
fixed  contact  pairs  belonging  to  the  fixed  contact 
group.  The  actuating  member  moving  the  actuator 

is  constructed  in  the  form  of  a  push  plate  having 
four  sections  each  indicating  a  moving  direction  of 
the  mirror  surface,  and  it  is  disposed  pivotably  in 
relation  to  the  enclosure.  The  push  plate  has  an 

5  actuating  rod  extending  in  the  direction  of  the  PCB, 
of  which  the  end  is  so  formed  as  to  slide  the 
actuator.  When  the  driver  of  a  car  presses  any  of 
the  direction-marked  sections  of  the  push  plate,  the 
actuating  rod  is  tilted  in  a  predetermined  direction, 

io  with  the  result  that  the  actuator  slides  in  a  predeter- 
mined  direction  and  each  ball  contact  pair  takes  a 
different  contact  position  in  which  it  is  put  into 
contact  with  any  of  the  fixed  contact  pairs  belong- 
ing  to  each  fixed  contact  group. 

is  The  actuator  may  be  constructed  with  slider 
elements  each  having  a  slope  which  is  in  contact 
with  one  of  the  balls  composing  each  ball  contact 
pair  and  a  slider  having  a  slope  which  is  in  contact 
with  the  other  ball  in  the  ball  contact  pair  and  which 

20  houses  the  slider  elements  in  such  a  manner  that 
each  slider  element  is  movable  in  a  direction  per- 
pendicular  to  the  PCB.  A  resilient  element  is  inter- 
posed  between  each  slider  element  and  the  slider 
to  force  each  slider  element  toward  the  PCB.  This 

25  will  be  apparent  from  the  description  made  with 
reference  to  the  above-mentioned  switch  unit. 

The  fixed  contact  group  may  be  disposed  in 
four  sets  on  the  PCB  correspondingly  to  the  four 
direction-marked  sections  of  the  push  plate  and 

30  each  of  the  fixed  contact  groups  may  be  composed 
of  two  fixed  contact  pairs  spaced  from  each  other. 
When  any  of  the  four  direction-marked  sections  of 
the  push  plate  is  pressed,  one  set  of  ball  contact 
pairs  corresponding  to  the  direction-marked  section 

35  and  one  set  of  ball  contact  pairs  corresponding  to 
the  direction-marked  section  opposite  to  the 
pressed  one  take  the  respective  first  contact  posi- 
tions  in  which  they  are  put  into  contact  with  one 
and  the  other,  respectively,  of  the  fixed  contact 

40  pairs  belonging  to  the  corresponding  fixed  contact 
groups,  respectively.  When  the  direction-marked 
section  opposite  to  the  pressed  one  is  pressed, 
each  ball  contact  pair  takes  the  second  contact 
position  where  it  is  put  into  contact  with  the  other 

45  fixed  contact  pair  belonging  to  the  corresponding 
fixed  contact  group,  while  the  remaining  two  sets  of 
ball  contact  pairs  are  moved  without  contact  with 
the  corresponding  fixed  contact  group.  Also  when 
one  of  the  remaining  direction-marked  sections  or 

50  the  rest  opposite  to  that  section  is  pressed,  two 
sets  of  ball  contact  pairs  take  the  third  or  fourth 
contact  position  in  which  they  are  put  into  contact 
with  one  or  the  other  fixed  contact  pair  belonging 
to  the  corresponding  fixed  contact  group,  while  the 

55  remaining  two  sets  of  ball  contact  pairs  are  moved 
without  contact  with  the  corresponding  fixed  con- 
tact  group. 
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Also,  only  two  sets  of  fixed  contact  groups  may 
be  disposed  for  construction  the  switching  device 
according  to  the  present  invention.  In  this  case,  two 
sliders  are  to  be  disposed.  Thus,  the  structure  of 
the  actuator  can  be  simplified.  Each  fixed  contact 
group  is  composed  of  three  fixed  contacts  ar- 
ranged  in  an  array  in  a  straight  line,  and  two  fixed 
contact  pairs  parallel  to  each  other  with  the  straight 
line  placed  between  them  and  arrayed  in  two 
straight  lines,  respectively,  parallel  to  the  above- 
mentioned  straight  line.  When  one  of  the  direction- 
marked  sections  of  the  push  plate  is  pressed,  each 
ball  contact  pair  takes  a  first  contact  position  in 
which  it  is  put  into  contact  with  one  of  the  two  fixed 
contact  pairs  belonging  to  each  corresponding 
fixed  contact  group.  When  the  direction-marked 
section  opposite  to  the  pressed  direction-marked 
section  is  pressed,  each  ball  contact  pair  takes  a 
second  contact  position  in  which  it  is  put  into 
contact  with  the  other  of  the  two  fixed  contact  pairs 
belonging  to  each  corresponding  fixed  contact 
group.  In  case  one  of  the  remaining  two  direction- 
marked  sections  of  the  push  plate  is  pressed,  each 
ball  contact  pair  takes  a  third  contact  position  in 
which  it  is  put  into  contact  with  the  adjoining  two  of 
the  three  fixed  contacts.  If  the  rest  of  the  remaining 
direction-marked  sections  is  pressed,  each  ball 
contact  pair  takes  a  fourth  contact  position  in  which 
it  is  put  into  contact  with  the  adjoining  other  two  of 
the  three  fixed  contacts. 

The  above-mentioned  arrayed  direction  of  each 
ball  contact  pair  is  perpendicular  or  parallel  to  the 
moving  direction  of  the  actuator.  However,  it  is  not 
limited  to  this  configuration  but  all  the  ball  contact 
pairs  may  be  so  housed  in  the  enclosure  that  they 
are  always  slanted  with  respect  to  the  moving 
direction  of  the  actuator. 

In  the  switching  device  according  to  the 
present  invention,  an  inner  casing  may  be  provided 
which  houses  and  guides  the  actuator  inside  the 
enclosure,  guide  recesses  be  formed  in  the  inner 
casing  to  guide  the  actuator,  and  the  actuator  may 
have  formed  thereon  protrusions  which  can  be 
moved  along  the  guide  recesses. 

Furthermore,  there  may  be  provided  in  the 
center  of  the  top  of  the  actuator  a  concavity  in 
which  the  end  of  the  actuating  rod  of  the  push 
plate  is  inserted,  so  that  the  actuator  slides  in  a 
predetermined  direction  in  response  to  the  tilting 
motion  of  the  actuating  rod.  Also,  a  plate-  like 
member  having  four  protrusions  which  extend  out 
of  the  enclosure  and  are  in  contact  with  the  push 
plate  may  be  interposed  between  the  inner  casing 
and  enclosure,  and  resilient  members  which  force 
the  plate-like  member  toward  the  enclosure  may  be 
disposed  between  the  inner  casing  and  plate-like 

member  to  enable  the  end  of  the  actuating  rod  to 
return  each  ball  contact  pair  to  the  neutral  position 
when  the  pressing  of  the  push  plate  is  over. 

These  and  other  objects  and  advantages  of  the 
5  present  invention  will  be  better  understood  from  the 

ensuing  description  made,  by  way  of  example,  of 
the  embodiments  of  the  present  invention  with  ref- 
erence  to  the  drawings. 

io  Brief  Description  of  the  Drawings 

Fig.  1  is  a  schematic  drawing  for  explanation  of 
the  basic  construction  of  a  push  switch  to  which 
the  switching  device  according  to  the  present 

is  invention  is  applied; 
Fig.  2  is  a  perspective  view  showing  a  pair  of 
ball  contacts  and  a  slider  element; 
Fig.  3  is  a  schematic  diagram  showing  a  circuit 
configuration  of  the  switch  unit  shown  in  Fig.  1 

20  using  two  fixed  contacts; 
Fig.  4  is  a  schematic  diagram  showing  a  circuit 
configuration  of  the  switch  unit  shown  in  Fig.  1 
using  three  fixed  contacts; 
Fig.  5  is  a  schematic  drawing  for  explanation  of 

25  the  basic  construction  of  a  slide  switch  or  a 
switch  unit  with  a  tiltable  self-resetting  operating 
lever  to  which  the  switching  device  according  to 
the  present  invention  is  applied; 
Fig.  6  is  a  schematic  diagram  of  a  circuit  con- 

30  figuration  for  reversible  run  of  an  electric  motor 
by  means  of  two  sets  of  the  basic  switch  con- 
structions  shown  in  Fig.  5; 
Fig.  7  is  a  schematic  drawing  for  explanation  of 
the  basic  construction  of  a  switch  unit  in  which 

35  the  operating  piece  is  so  formed  that  the  slider 
element  is  disposed  movably  in  relation  to  the 
slider  and  perpendicularly  to  the  PCB; 
Fig.  8  is  a  schematic  exploded  perspective  view 
of  the  basic  construction  of  the  switch  unit 

40  shown  in  Fig.  7; 
Figs.  9  thru  20  show  an  embodiment  of  a  control 
switch  for  a  posture-adjustable  automotive  mirror 
to  which  the  switching  device  according  to  the 
present  invention  is  applied,  of  which 

45  Fig.  9  is  a  perspective  view  showing  the  entire 
control  switch; 
Fig.  10  is  an  exploded  perspective  view; 
Fig.  11  is  a  sectional  view  taken  along  the  line 
11-11  in  Fig.  9; 

50  Fig.  12  is  a  bottom  view  showing  the  control 
switch  with  the  PCB  removed  from  the  enclo- 
sure; 
Fig.  13  is  a  drawing  for  explanation  of  the  con- 
tact  relation  between  a  group  of  fixed  contacts 

55  disposed  on  the  PCB  and  the  ball  contact  pair; 
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Fig.  14  is  a  schematic  drawing  showing  the 
geometric  relation  among  the  ball  contact  pair, 
slider  element  and  the  coil  springs  forcing  the 
slider  element; 
Fig.  15  is  a  bottom  view  of  the  slider;  5 
Fig.  16  is  a  sectional  view  taken  along  the  line 
16-16  in  shown  in  Fig.  15; 
Fig.  17  is  a  plan  view  of  the  inner  casing  in 
which  a  guide  track  is  formed; 
Fig.  18  is  a  sectional  view  taken  along  the  line  10 
18-18  in  Fig.  17; 
Fig.  19  is  a  front  view  of  the  push  plate; 
Fig.  20  is  a  perspective  view  of  the  resetting 
plate; 
Figs.  21  to  29  show  another  embodiment  of  a  is 
control  switch  composed  of  two  sets  of  fixed 
contact  groups,  to  which  the  switching  device 
according  to  the  present  invention  is  applied,  of 
which 
Fig.  21  is  a  circuit  pattern  diagram  showing  the  20 
arrangement  of  each  fixed  contact  in  the  two 
sets  of  fixed  contact  groups; 
Fig.  22  is  a  bottom  view  showing  the  control 
switch  using  the  two  sets  of  fixed  contact  groups 
shown  in  Fig.  21,  from  which  the  PCB  is  re-  25 
moved; 
Figs.  23  thru  29  show  typical  diagrams,  respec- 
tively,  of  fixed  contacts  for  explanation  of  the 
contact  relation  between  each  of  the  fixed  con- 
tacts  and  the  ball  contact  pair;  30 
Figs.  30  thru  38  show  a  yet  another  embodiment 
of  a  control  switch  having  two  sets  of  fixed 
contact  groups  and  in  which  two  sets  of  ball 
contact  pairs  are  disposed  as  slanted  with  re- 
spect  to  the  moving  direction  of  the  operating  35 
piece,  to  which  the  switching  device  according 
to  the  present  invention  is  applied,  of  which 
Fig.  30  is  a  bottom  view  showing  the  control 
switch  with  the  PCB  removed; 
Fig.  31  is  a  circuit  pattern  diagram  showing  the  40 
arrangement  of  fixed  contacts  belonging  to  the 
fixed  contact  group; 
Figs.  32  thru  38  are  typical  diagrams,  respec- 
tively,  of  fixed  contacts  for  explanation  of  the 
contact  relation  between  each  of  the  fixed  con-  45 
tacts  and  the  ball  contact  pair; 
Figs.  39  thru  45  show  a  further  embodiment  of  a 
control  switch  having  two  sets  of  fixed  contact 
groups,  two  sets  of  ball  contact  pairs  disposed 
as  slanted  with  respect  to  the  moving  distance  so 
of  the  operating  piece  and  each  slider  element 
movable  perpendicularly  to  the  PCB,  to  which 
the  switching  device  according  to  the  present 
invention  is  applied,  of  which 
Fig.  39  is  a  plan  view  of  the  control  switch;  55 
Fig.  40  is  an  exploded  perspective  view; 
Fig.  41  is  a  bottom  view  of  the  control  switch 
with  the  PCB  removed; 

Figs.  42  thru  45  are  sectional  views  taken  along 
the  lines  42-42,  43-43,  44-44  and  45-45,  respec- 
tively,  in  Fig.  39,  Figs.  42  and  43  being  frag- 
mental  sectional  views,  respectively. 

Detailed  Description  of  the  Preferred  Embodiments 

Fig.  1  shows  an  embodiment  of  the  switching 
device  according  to  the  present  invention,  which  is 
constructed  in  the  form  of  a  self-resetting  push 
switch.  In  Fig.  1,  the  reference  numeral  10  in- 
dicates  a  substrate  composed  of  a  printed  circuit 
board  (PCB)  having  an  electrical  insulative  prop- 
erty.  There  are  provided  on  the  top  surface  of  the 
substrate  10  three  rectangular  contacts  12a,  12b 
and  12c  arrayed  on  the  moving  track  of  a  pair  of 
ball  contacts  14a  and  14b  which  will  be  described 
later.  The  number  of  these  fixed  contacts  is  not 
limited  to  three,  but  it  may  be  two,  4  or  more.  The 
substrate  10  is  fixed  in  a  lower  opening  of  a  enclo- 
sure  16.  In  practice,  the  enclosure  16  is  a  rectangu- 
lar  paparallopiped  longer  in  the  arrayed  direction  of 
the  fixed  contacts.  In  this  embodiment,  the  enclo- 
sure  16  houses  a  slider  as  an  operating  piece 
which  will  be  described  later,  and  guides  the  move- 
ment  of  the  slider. 

The  enclosure  16  has  end  walls  18  and  19 
opposite  to  each  other  in  the  arrayed  direction  of 
the  fixed  contacts,  in  which  through-holes  20  and 
21  are  formed,  respectively.  The  slider  22  as  ac- 
tuating  piece  is  disposed  slidably  in  the  arrayed 
direction  of  the  fixed  contacts  in  a  space  24  de- 
fined  by  the  substrate  10  and  enclosure  16.  The 
slider  22  take  the  form  of  a  rectangular  paral- 
lelopiped  and  having  end  walls  26  and  27  opposite 
to  each  other,  on  which  projections  30  and  32  are 
formed,  respectively,  which  are  ended  in  the  ar- 
rayed  direction  of  the  fixed  contacts  and  introduced 
into  the  through-holes  20  and  21,  respectively, 
formed  in  the  enclosure  16.  The  projection  30 
extends  out  of  the  through-hole  20  and  serves  as 
an  actuator  which  moves  the  slider  22  as  operating 
piece  as  will  be  described  later,  and  has  attached 
on  the  end  thereof  an  operating  knob  (not  shown) 
with  a  stopper.  The  slider  22  has  fitted  on  the 
projection  31  thereof  a  compression  coil  spring  34 
of  which  the  one  end  is  in  contact  with  the  outer 
surface  of  the  end  wall  27  of  the  slider  22  and  the 
other  end  is  in  contact  with  the  inner  surface  of  the 
end  wall  19  of  the  enclosure  16.  Thus  the  slider  11 
is  always  forced  in  the  direction  of  arrow  A. 

There  is  disposed  inside  the  slider  22  a  slider 
element  26  slidable  in  a  direction  nearly  perpen- 
dicular  to  the  substrate  10.  The  slider  element  36 
has  formed  on  the  lower  side  thereof  slopes  38  and 
40  opposite  to  each  other,  which  are  in  contact  with 
the  ball  contacts  14a  and  14b,  respectively,  in  pair 
and  form  an  angle  of  45  degrees,  respectively,  with 

5 
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respect  to  the  substrate  10.  Compression  coil 
springs  42  are  interposed  between  the  slider  22 
and  the  slider  element  36.  When  the  slopes  38  and 
40  of  the  slider  elements  36  are  in  contact  with  the 
ball  contacts  14a  and  14b,  respectively,  in  pair, 
some  clearance  44  remains  between  the  lower  end 
of  the  slider  element  36  and  the  substrate  10. 

The  ball  contacts  14a  and  14b  in  pair  are  made 
of  a  smooth-surfaced  electrically  conductive  ma- 
terial  and  housed  in  a  space  defined  by  the  slopes 
38  and  40  of  the  slider  element  36  and  the  sub- 
strate  10  and  of  which  the  section  is  generally 
trapezoidal  as  shown  in  Fig.  2.  While  in  contact 
with  each  other,  these  ball  contacts  14a  and  14b 
are  forced  toward  the  substrate  10  with  a  generally 
even  force  from  the  compression  coil  springs  42. 
As  obviously  seen,  the  ball  contacts  14a  and  14b, 
held  in  that  condition,  are  rolled  on  the  substrate  10 
by  moving  the  slider  22  parallelly  to  the  substrate 
10. 

In  the  switching  device  of  the  above-mentioned 
construction,  since  the  slider  22  is  always  forced  in 
the  direction  of  arrow  A,  as  the  actuating  knob 
attached  on  the  end  of  the  projection  30  is  pushed 
in  the  direction  of  arrow  B  against  the  force  of  the 
springs  34,  the  ball  contacts  14a  and  14b  in  pair 
take  their  respective  first  contact  positions  in  which 
they  are  in  contact  with  the  fixed  contacts  12a  and 
12b,  respectively.  When  the  actuating  knob  is  re- 
leased,  the  ball  contacts  14a  and  14b  in  pair  are 
returned  to  the  their  initial  positions  under  the  ac- 
tion  of  the  springs  34  and  take  their  respective 
second  contact  positions  in  which  they  are  in  con- 
tact  with  the  fixed  contacts  12b  and  12c,  respec- 
tively.  In  this  condition,  the  outer  surface  of  the  end 
wall  26  is  in  contact  with  the  inner  wall  of  the 
enclosure  16.  The  actuating  knob  has  provided 
thereon  the  stopper  (not  shown)  intended  for  pre- 
venting  the  slider  22  from  further  sliding  in  the 
direction  of  arrow  B  when  the  ball  contacts  14a  and 
14b  take  the  above-mentioned  second  contact  po- 
sitions,  but  a  stopper  may  be  provided  on  the 
substrate  10  or  enclosure  for  that  purpose.  As  will 
be  apparent,  in  this  switching  device,  the  pair  of 
ball  contacts  takes  the  first  contact  position  only 
when  it  is  pushing  the  actuating  knob  provided  on 
the  end  of  the  projection  30  in  the  direction  of 
arrow  B,  and  it  is  returned  to  the  second  contact 
position  when  it  is  not  pushing  the  actuating  knob. 

Figs.  3  and  4  show  simple  circuit  configura- 
tions  in  which  two  and  three  fixed  contacts  are 
used,  respectively.  In  case  two  fixed  contacts  are 
used,  the  switching  device  in  Fig.  1  comprises  the 
fixed  contacts  12a  and  12b  except  for  the  fixed 
contact  12c.  Normally  in  this  case,  the  ball  contact 
14a  is  in  contact  with  the  fixed  contact  12b  while 
the  ball  contact  14b  is  with  the  substrate  10,  the 
circuit  C  formed  by  the  fixed  contacts  12a  and  12b 

remains  open.  When  the  actuating  knob  is  being 
pushed  in  the  direction  of  arrow  B,  the  ball  contact 
14a  is  in  contact  with  the  fixed  contact  12a  while 
the  ball  contact  14b  is  with  the  fixed  contact  12b, 

5  whereby  the  circuit  C  is  closed.  In  Fig.  4,  a  circuit 
composed  of  the  fixed  contacts  12a  and  12b  and  a 
circuit  D  composed  of  the  fixed  contacts  12b  and 
12c  are  shown.  Since  normally  in  this  case,  the  ball 
contact  14a  is  in  contact  with  the  fixed  contact  12b 

io  while  the  ball  contact  14b  is  with  the  fixed  contact 
12c,  the  circuit  D  is  closed  while  the  circuit  C  is 
open.  It  will  be  obvious  from  the  illustration  that 
when  the  actuating  knob  is  being  pushed  in  the 
direction  of  arrow  B,  the  ball  contact  14a  gets  into 

is  contact  with  the  ball  contact  12a  while  the  ball 
contact  14b  is  put  into  contact  with  the  fixed  con- 
tact,  the  circuit  C  is  closed  while  the  circuit  D  is 
open. 

Fig.  5  shows  a  variant  embodiment  maintaining 
20  the  basic  construction  but  which  uses  an  actuating 

member  which  actuates  the  slider  22  as  actuating 
piece.  In  Fig.  5,  the  same  or  like  elements  as  in 
Fig.  1  are  indicated  with  the  same  and  like  refer- 
ence  numerals.  The  slider  22  has  formed  integrally 

25  therewith  and  on  the  top  thereof  a  protrusion  50 
extending  perpendicularly  to  the  substrate  10  and 
serving  as  the  actuating  knob.  The  enclosure  16 
has  formed  therein  in  a  position  corresponding  to 
the  protrusion  50  an  elongated  opening  52  in  the 

30  arrayed  direction  of  the  fixed  contacts  12a,  12b  and 
12c,  along  which  the  actuating  knob  50  is  movable. 
When  the  actuating  knob  50  abuts  the  one  52a  of 
the  opening  ends,  the  ball  contacts  14a  and  14b 
take  their  respective  first  contact  positions  in  which 

35  they  are  in  contact  with  the  fixed  contacts  12a  and 
12b,  respectively,  while  when  the  actuating  knob  50 
abuts  the  opening  end  52b  as  slid  reversely,  the 
ball  contacts  14a  and  14b  take  their  respective 
second  contact  positions.  The  actuating  knob  50  of 

40  this  type  is  applicable  to  a  control  switch  for  pos- 
ture  adjustment  of  the  automotive  mirror  assem- 
blies  mounted  at  either  side  of  a  car  and  of  which 
the  surface  posture  is  adjustable.  In  Fig.  5,  the 
neutral  position  is  shown  in  which  neither  the  ball 

45  contact  14a  nor  14b  are  in  contact  with  the  fixed 
contacts  12a  and  12b.  A  mechanism  to  temporarily 
hold  the  slider  22  in  that  neutral  position  may  be 
provided  to  release  that  temporary  holding  when 
sliding  the  actuating  knob  50. 

50  Also  in  Fig.  5,  a  concavity  64  is  formed  in  the 
central  top,  or  the  protrusion  or  actuating  knob  50, 
of  the  slider  22,  and  a  control  lever  60  is  mounted 
tiltably  in  relation  to  the  enclosure  16  as  indicated 
with  two-dot  and  dash  line,  the  lever  having  the  end 

55  thereof  placed  on  the  bottom  of  the  concavity  64. 
As  the  control  lever  60  is  tilted  about  the  fulcrum  O 
in  the  direction  of  arrow  X  or  Y,  the  slider  22  can 
be  reciprocated  parallelly  to  the  substrate  10.  Also, 

6 
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there  are  disposed  between  the  outer  surfaces  of 
the  opposite  end  walls  26  and  27  of  the  slider  22 
and  the  inner  wall  of  the  enclosure  16  spring  mem- 
bers  66  which  normally  maintain  the  ball  contacts 
14a  and  14b  in  pair  in  the  neutral  position  shown  in 
Fig.  5,  whereby  when  the  actuating  force  applied  to 
the  control  lever  60  is  removed  after  the  ball  con- 
tacts  14a  and  14b  in  pair  are  let  to  take  the  first  or 
second  contact  position  by  tilting  the  control  lever 
60,  the  slider  22  can  be  returned  to  the  initial 
position  with  the  resilient  returning  force  of  the 
spring  members  66  and  the  ball  contacts  14a  and 
14b  can  take  their  respective  neutral  positions. 

Fig.  6  schematically  shows  a  circuit  formed 
using  two  sets  of  the  switch  unit  shown  in  Fig.  1 
and  which  drives  a  motor  M  forwardly  or  reversely. 
For  example,  two  sliders  22  are  disposed  in  parallel 
in  the  enclosure  16,  one  of  the  sliders  22  housing  a 
pair  of  ball  contacts  14a  and  14b  and  the  other 
housing  a  pair  of  ball  contacts  14a'  and  14b'.  Two 
sets  each  of  three  fixed  contacts  are  disposed 
correspondingly  in  the  moving  paths,  respectively, 
of  the  sliders  22,  namely,  in  the  rolling  tracks, 
respectively,  of  the  pairs  of  ball  contacts,  and  a 
see-saw  type  control  knob  70  is  disposed  to  press- 
ing  the  protrusion  as  actuating  member  for  each 
slider  22.  The  fixed  contacts  in  the  two  sets  are 
12a,  12b  and  12c  and  12a',  12b'  and  12c',  respec- 
tively.  The  fixed  contacts  12a  and  12a'  are  con- 
nected  to  the  positive  pole  of  the  battery,  the  fixed 
contacts  12b  and  12b'  are  connected  to  the  nega- 
tive  pole  of  the  battery,  and  the  fixed  contacts  12c 
and  12c'  are  connected  to  the  terminal  of  the  motor 
M.  Normally,  the  ball  contacts  14a  and  14b  are  in 
contact  with  the  fixed  contacts  12b  and  12c  while 
the  ball  contacts  14a'  and  14b'  are  with  the  fixed 
contacts  12b'  and  12c'.  When  the  control  knob  70 
is  pushed  in  the  direction  of  arrow  X,  the  slider 
housing  the  fixed  contacts  12a,  12b  and  12c  is 
actuated,  thereby  putting  the  ball  contacts  14a  and 
14b  into  contact  with  the  fixed  contacts  12a  and 
12b,  respectively.  When  the  control  knob  70  is 
pushed  in  the  direction  of  arrow  Y,  the  slider  hous- 
ing  the  fixed  contacts  12a',  12b'  and  12c'  is  ac- 
tuated,  thereby  putting  the  ball  contacts  14a'  and 
14b'  into  contact  with  the  fixed  contacts  12a'  and 
12b'. 

In  the  normal  condition,  the  ball  contacts  14a 
and  14b  are  in  contact  with  the  fixed  contacts  12b 
and  12c,  respectly,  while  the  ball  contacts  14a'  and 
14b'  are  with  the  fixed  contacts  12b'  and  12c', 
respectively,  so  that  the  two  terminals  of  the  motor 
M  are  at  the  ground  potential  and  so  the  motor  M 
is  put  into  run. 

When  the  control  knob  70  is  pushed  in  the 
direction  of  arrow  X,  the  ball  contacts  14a  and  14b 
are  moved  into  contact  with  the  fixed  contacts  12a 
and  12b,  but  the  ball  contacts  14a'  and  14b'  are 

not  moved  and  remain  connected  with  the  fixed 
contacts  12b'  and  12c',  respectively.  Hence,  since 
the  terminal  of  the  motor  M  at  the  side  of  the  fixed 
contact  12b  takes  a  positive  potential  while  the 

5  terminal  at  the  side  of  the  fixed  contact  12b'  takes 
the  ground  potential,  the  motor  M  runs  forwardly. 
On  the  contrary,  when  the  control  knob  70  is  push- 
ed  in  the  direction  of  arrow  Y,  the  ball  contacts  14a 
and  14b  returned  to  their  initial  positions,  respec- 

io  tively,  where  they  are  put  into  contact  with  the  fixed 
contacts  12b  and  12c  while  the  ball  contacts  14a' 
and  14b'  are  moved  into  contact  with  the  fixed 
contacts  12b  and  12c,  respectively.  Thus,  the  ter- 
minal  of  the  motor  M  at  the  side  of  the  fixed 

is  contact  12b  takes  the  ground  potential  while  the 
terminal  at  the  fixed  contact  12b'  takes  a  positive 
potential,  so  that  the  motor  M  runs  reversely, 
namely,  in  a  direction  opposite  to  the  above. 

Figs.  7  and  8  schematically  illustrate  a  switch 
20  unit  having  a  modified  actuating  piece  for  moving 

the  ball  contact  pair.  There  is  provided  a  slider  72 
corresponding  to  the  slider  22  shown  in  Fig.  1,  and 
a  slider  element  74  corresponding  to  the  slider 
element  36  in  Fig.  1.  The  two  slopes  which  are  in 

25  contact  with  the  ball  contacts  are  formed  on  both 
the  slider  72  and  slider  element  74,  respectively. 
Namely,  one  73  of  the  two  slopes  is  positively  on 
the  slider  72  while  the  other  slope  75  is  formed  on 
the  slider  element  74  which  is  disposed  slidably  in 

30  relation  to  the  slider  72  and  perpendicularly  to  the 
substrate  10  while  in  contact  with  the  slider  72,  and 
a  coil  spring  80  is  disposed  between  the  slider  72 
and  the  slider  element  74  to  force  the  slider  ele- 
ment  74  toward  the  substrate  10.  The  vertical  sur- 

35  faces  76  and  78  of  the  slider  72  and  the  vertical 
surfaces  77  and  79  of  the  slider  element  74  are  in 
contact  with  each  other  (namely,  76  with  77  while 
78  with  79),  and  they  are  so  formed  that  the  slider 
element  74  can  slide  smoothly.  In  particular,  the 

40  distance  W  between  the  two  vertical  surfaces  76 
and  78  opposite  to  each  other  is  nearly  equal  to 
the  vertical  length  L  of  the  vertical  surface  77  of  the 
slider  element  74  so  that  when  the  slider  72  slides 
parallelly  to  the  substrate  10,  the  slider  element  74 

45  will  not  easily  be  deflected  between  the  vertical 
surfaces  76  and  78  of  the  slider  72.  Since  the 
slider  element  74  with  the  slope  75  is  forced  by  the 
coil  spring  80,  the  one  14a  of  the  ball  contacts  14a 
and  14b  in  pair  is  forced  by  the  slope  75  toward 

50  the  substrate  10  as  well  as  toward  the  ball  contact 
14b  and  also  the  ball  contact  14b,  in  contact  with 
the  slope  73,  is  similarly  forced  toward  the  sub- 
strate  10.  Hence,  the  ball  contacts  14a  and  14b  are 
forced  toward  the  substrate  10  with  a  stable  pres- 

55  sure  also  when  the  slider  72  slides  in  a  direction 
parallel  to  the  substrate  10  so  that  they  can  be  put 
into  contact  with  the  fixed  contacts  under  a  stable 
contact  pressure. 
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Figs.  9  thru  20  show  an  embodiment  of  a 
control  switch  for  a  posture-adjustable  automotive 
mirror  to  which  the  switching  device  according  to 
the  present  invention  is  applied. 

In  Fig.  9,  the  control  switch  as  a  whole  is 
indicated  with  a  reference  numeral  100.  The  control 
switch  100  has  a  box-shaped  outer  casing  102  on 
the  top  of  which  there  are  provided  a  push  plate 
110  serving  as  manual  control  member  of  a  so- 
called  4-way  switch  and  which  turns  or  tilts  the 
mirror  surface  in  any  of  the  vertical  and  horizontal 
directions,  and  a  control  knob  120  of  a  changeover 
switch  to  select  either  the  two  right  and  left  mirrors 
for  posture  adjustment.  The  four  sets  of  fixed  con- 
tact  groups  composing  the  4-way  switch  and  the 
two  sets  of  fixed  contact  groups  composing  the 
changeover  switch  are  formed  on  a  printed  circuit 
board  (PCB)  130  mounted  on  a  holder  140  fitted  in 
the  lower  opening  of  the  outer  casing  102,  and  a 
pair  of  ball  contacts  (will  be  described  later)  as 
moving  contacts  which  selectively  connects  certain 
fixed  contacts  among  these  fixed  contact  groups  to 
each  other  is  disposed  movably  on  a  PCB  130. 

The  push  plate  110  has  marked  thereon  four 
symbols  for  tilting  the  mirror  surface  upward  and 
downward,  and  for  turning  it  rightward  and  leftward, 
namely,  for  tilting  it  about  the  horizontal  axis  and 
turning  it  about  the  vertical  axis,  respectively.  In 
Fig.  13,  the  directions  are  marked  with  UP,  DOWN, 
LEFT  and  RIGHT,  respectively.  As  shown  also  in 
Fig.  13,  two  sets  each  of  a  pair  of  fixed  contact  150 
and  151,  152  and  153,  154  and  155,  and  156  and 
157  are  provided  as  fixed  contact  groups  U1,  D1, 
L1  and  R1  for  the  UP  and  DOWN  tilting,  LEFT  and 
RIGHT  turning,  respectively,  and  sets  each  of  a 
pair  of  ball  contacts  160  and  160,  162  and  160,  164 
and  164,  and  166  and  166  are  provided  for  the 
fixed  contact  group  U1,  D1,  L1  and  R1,  respec- 
tively. 

Ball  contacts  in  each  pair  are  maintained  as  in 
contact  with  each  other  by  slider  elements  180, 
1802,  184  and  186  which  will  be  explained  later 
and  each  of  which  is  housed  in  a  slider  200  so  as 
to  be  movable  with  the  slider  200  as  actuating 
piece.  The  slider  200  is  disposed  slidably  on  the 
PCB  130  in  a  direction  defined  by  connecting  the 
fixed  contact  groups  U1  and  D1  to  each  other  and 
also  in  a  direction  defined  by  connecting  the  fixed 
contact  groups  L1  and  R1  to  each  other.  The  fixed 
contact  pairs  150  and  151,  and  152  and  153  are 
disposed  on  the  moving  tack  of  the  ball  contact 
pairs  160  and  162,  respectively,  while  the  fixed 
contact  pairs  154  and  155,  and  156  and  157  are 
disposed  on  the  moving  track  of  the  ball  contact 
pairs  164  and  166,  respectively. 

Also  two  sets  of  fixed  contact  groups  S1  and 
P1  composing  the  changeover  switch  are  arrayed 
along  the  lower  edge,  respectively,  of  the  PCB  130. 

The  fixed  contact  group  S1  consists  of  fixed  con- 
tacts  190,  191  and  192,  while  the  fixed  contact 
group  P1  consists  of  fixed  contacts  193,  194  and 
195.  As  in  the  4-way  switch,  there  are  disposed 

5  correspondingly  to  the  two  sets  of  the  fixed  contact 
groups  S1  and  P1  two  sets  of  ball  contact  pairs 
196  and  197  of  which  the  pairs  of  ball  contacts  are 
held  as  in  contact  with  each  other  by  the  slider 
elements  210  and  212,  respectively.  The  slider 

io  elements  are  so  housed  together  in  a  slider  214  as 
actuating  piece  of  the  changeover  switch  as  to  be 
slidable  horizontally  on  the  PCB  130. 

Normally,  the  ball  contact  pairs  composing  the 
4-way  switch  are  not  in  contact  with  any  fixed 

is  contact  pair  belonging  to  the  corresponding  fixed 
contact  groups.  When  the  push  plate  is  pressed  at 
the  UP-marked  section  thereof,  the  ball  contact 
pairs  160  and  162  are  put  into  contact  with  the 
fixed  contact  pairs  150  and  152,  respectively,  while 

20  the  ball  contact  pairs  164  and  166  remain  in  con- 
tact  with  the  PCB  130.  When  the  push  plate  is 
pressed  at  the  DOWN-marked  section  thereof,  the 
ball  contact  pairs  160  and  162  get  into  contact  with 
the  fixed  contact  pairs  151  and  153,  respectively, 

25  while  the  ball  contact  pairs  164  and  166  remain  in 
contact  with  the  PCB  130.  In  case  the  push  plate  is 
pressed  at  the  Up-  or  DOWN-marked  section 
thereof  in  this  way,  one  of  the  two  sets  of  fixed 
contact  pairs  belonging  to  the  fixed  contact  group 

30  U1  is  connected  to  one  of  the  two  fixed  contact 
pairs  belonging  to  the  fixed  contact  group  D1  by 
means  of  the  corresponding  ball  contact  pair  to  run 
forwardly  or  reversely  the  motor  which  tilts  the 
mirror  surface  about  the  horizontal  axis. 

35  Similarly,  when  the  push  plate  is  pressed  at  the 
LEFT-marked  section  thereof,  the  ball  contact  pairs 
164  and  166  are  put  into  contact  with  the  fixed 
contact  pairs  154  and  156,  respectively,  belonging 
to  the  fixed  contact  groups  L1  and  R1,  while  the 

40  ball  contact  pairs  160  and  162  remain  in  contact 
with  the  PCB  130.  When  the  push  plate  is  pressed 
at  the  RIGHT-marked  section  thereof,  the  ball  con- 
tact  pairs  164  and  166  are  put  into  contact  with  the 
fixed  contact  pairs  155  and  157,  respectively,  while 

45  the  ball  contact  pairs  160  and  162  remain  in  con- 
tact  with  the  PCB  130.  In  case  the  push  plate  is 
pressed  at  the  LEFT-  or  RIGHT-marked  section 
thereof  in  this  way,  one  of  the  two  sets  of  fixed 
contact  pairs  belonging  to  the  fixed  contact  group 

50  L1  is  connected  to  one  of  the  two  fixed  contact 
pairs  belonging  to  the  fixed  contact  group  R1  by 
means  of  the  corresponding  ball  contact  pair  to  run 
forwardly  or  reversely  the  motor  which  turns  the 
mirror  surface  about  the  vertical  axis. 

55  Further,  the  two  sets  of  ball  contact  pairs  196 
and  197  composing  the  changeover  switch  are 
normally  in  contact  with  the  fixed  contacts  190  and 
193,  respectively.  When  the  control  knob  120  is 
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pushed  leftward  to  slide  the  slider  214  in  order  to 
select  the  mirror  surface  of  the  leftside  mirror  of 
the  car,  one  of  the  ball  contacts  in  pair  196  is  put 
into  contact  with  the  fixed  contact  194.  Thus,  the 
fixed  contacts  190  and  191  among  the  three  fixed 
contacts  belonging  to  the  fixed  contact  group  S1 
are  connected  to  each  other  while  the  fixed  con- 
tacts  193  and  194  among  the  three  fixed  contacts 
belonging  to  the  fixed  contact  group  P1  are  con- 
nected  to  each  other.  Also  when  the  control  knob 
120  is  pushed  rightward  to  slide  the  slider  214  in 
order  to  select  the  mirror  surface  of  the  rightside 
mirror  of  the  car,  one  of  the  ball  contacts  in  pair 
196  is  put  into  contact  with  the  fixed  contact  192 
while  one  of  the  ball  contacts  in  pair  194  gets  into 
contact  with  the  fixed  contact  195.  Thus,  the  fixed 
contacts  190  and  192  among  the  three  fixed  con- 
tacts  belonging  to  the  fixed  contact  group  S1  are 
connected  to  each  other  while  the  fixed  contacts 
193  and  195  among  the  three  fixed  contacts  be- 
longing  to  the  fixed  contact  group  P1  are  con- 
nected  to  each  other.  It  will  be  thus  understood  that 
certain  two  of  the  three  fixed  contacts  belonging  to 
the  fixed  contact  groups  S1  and  P1  are  connected 
to  each  other  by  means  of  the  corresponding  ball 
contact  pair  to  select  the  mirror  at  either  side  of  the 
car  for  posture  adjustment. 

As  having  been  described  previously  with  the 
switch  unit  shown  in  Fig.  1,  the  slider  elements 
180,  182,  184  and  196  retaining  the  ball  contact 
pairs  160,  162,  164  and  166,  respectively,  have 
slopes  which  are  in  contact  with  the  respective  ball 
contacts,  and  they  are  housed  in  the  box-shaped 
compartments  220,  222,  224  and  226  formed  at  the 
portions  of  the  slider  200  facing  the  PCB  130  as 
shown  in  Figs.  15  and  16.  There  are  provided 
vertically  from  the  bottoms  of  the  compartments 
generally  cylindrical  elongated  protrusions  230, 
232,  234  and  236,  respectively,  and  compression 
coil  springs  240,  242,  244  and  246  are  fitted  on  the 
respective  protrusions.  One  end  of  each  coil  spring 
is  in  contact  with  the  bottom  of  the  box-shaped 
compartment  while  the  other  end  is  with  the  upper 
flat  top  of  each  slider  element.  These  coil  spring 
serves  to  force  the  corresponding  slider  elements 
toward  the  PCB  130  and  each  slider  elements  is 
slidable  in  the  extending  direction  of  the  corre- 
sponding  protrusion  within  each  box-shaped  com- 
partment. 

Similarly,  the  slider  elements  210  and  212  re- 
taining  the  ball  contact  pairs  196  and  197  compos- 
ing  the  changeover  switch  are  housed  in  the  box- 
shaped  compartments  (not  shown)  formed  in  the 
slider  214  and  forced  toward  the  PCB  130  by 
means  of  compression  coil  springs  247  and  249, 
respectively. 

The  slider  200  having  been  described  in  the 
foregoing  is  moved  parallelly  to  the  PCB  130  by  an 
actuating  rod  112  formed  at  the  push  plate  side 
opposite  to  the  side  on  which  the  four  direction- 

5  marks  are  provided,  extending  vertically  downward 
toward  the  PCB  130  as  shown  in  Figs.  11  and  17. 
The  rear  central  section  of  the  push  plate  110  is 
formed  like  a  semisphere  and  this  semispheric 
section  is  rotatably  supported  in  a  receiving  seat 

io  106  formed  on  the  top  of  the  enclosure  102.  The 
actuating  rod  112  is  passed  through  a  circular 
opening  108  formed  in  the  center  of  the  receiving 
seat  106.  The  end  of  the  actuating  rod  112  is 
inserted  into  the  concavity  202  formed  in  the  cen- 

15  ter  of  the  slider  200.  When  the  push  plate  110  is 
pressed  at  any  of  the  direction-marked  sections 
thereof,  it  is  tilted  about  the  receiving  seat  106  to 
move  the  slider  200.  When  the  push  plate  110  is 
pressed  at  the  UP-marked  section  thereof,  for  ex- 

20  ample,  the  end  of  the  actuating  rod  112  is  tilted 
toward  the  DOWN-marked  section,  the  slider  200  is 
moved  downward  as  shown  in  Fig.  13  so  that  the 
ball  contact  pairs  160  and  162  are  put  into  contact 
with  the  fixed  contact  pairs  150  and  152,  respec- 

25  tively.  Figs.  18  and  19  show  an  inner  case  116  in 
which  four  guide  ways  114  for  guiding  the  slider 
200  in  four  directions.  The  inner  case  116  houses 
the  sliders  200  and  214  in  the  space  they  define 
with  respect  to  the  PCB  130  and  four  protrusions 

30  204  formed  on  the  top  of  the  slider  200  are  dis- 
posed  facing  the  corresponding  guide  ways  114. 
Further,  there  are  formed  in  the  middle  of  the  inner 
case  116  an  opening  118  through  which  the  afore- 
mentioned  actuating  rod  112  is  passed,  and  an 

35  elongated  rectangular  guide  way  216  for  guiding 
rightward  and  leftward  the  slider  214  composing 
the  changeover  switch.  Furthermore,  there  is  dis- 
posed  between  the  inner  casing  116  and  outer 
casing  102  a  nearly  square  plate-like  member  250 

40  shown  in  Figs.  10  and  20  in  the  center  of  which  a 
circular  opening  252  is  formed,  and  a  nearly  cylin- 
drical  protrusion  254  is  extending  toward  the  top  of 
the  outer  casing  102.  The  plate-like  member  250 
consists  of  a  hollow  cylindrical  section  256  formed 

45  as  extending  from  the  circumference  of  the  receiv- 
ing  seat  106  of  the  outer  casing  102  toward  the 
PCB  130  and  for  walls  formed  outside  of  the  hollow 
cylindrical  section  256,  and  disposed  in  a  space 
defined  with  respect  to  a  housing  wall  258  formed 

50  having  a  nearly  same  size  as  the  plate-like  member 
250.  There  is  interposed  between  the  lower  surface 
of  the  plate-like  member  250  and  the  top  of  the 
inner  casing  116  a  compression  coil  spring  262 
along  the  outer  wall  of  the  hollow  cylindrical  section 

55  256.  The  plate-like  member  250  is  forced  toward 
the  outer  casing  102  and  has  four  protrusions  254 
of  which  the  ends  extend  out  of  holes  260  formed 
at  corresponding  sections  in  the  outer  casing  102 
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and  are  in  contact  with  concavities  270  formed 
correspondingly  in  the  rear  side  of  the  push  plate 
110.  In  practice,  the  actuating  rod  112  has  formed 
thereon  pawls  274  to  prevent  the  push  plate  110 
from  being  disengaged  from  the  outer  casing  102 
and  secure  to  the  actuating  rod  112  a  fixture  276 
having  pieces  276  fitting  the  rear  side  of  the  receiv- 
ing  seat  106.  Therefore,  the  push  plate  110  is 
always  fored  outwardly  by  a  compression  coil 
spring  262  so  that  the  actuating  rod  112  is  applied 
with  a  force  which  always  maintains  the  slider  200 
at  the  neutral  position,  whereby  the  moment  the 
manual  operating  force  applied  any  of  the  four 
direction-marked  sections  of  the  push  plate  110  is 
released,  the  slider  200  is  returned  to  the  neutral 
position. 

Figs.  21  thru  29  show  an  embodiment  of  a 
control  switch  using  two  sets  of  fixed  contact 
groups  to  which  the  switching  device  according  to 
the  present  invention  is  applied.  In  these  drawings, 
the  same  or  similar  elements  as  in  the  aforemen- 
tioned  embodiment  are  indicated  with  the  same 
reference  numerals.  In  Fig.  21,  two  sets  of  fixed 
contact  groups  U2  and  D2  are  provided  at  the 
upper  and  lower  sections  on  the  PCB  130  in  the 
place  of  the  drawing.  Further,  two  sets  of  ball 
contact  pairs  400  and  402  are  provided  corre- 
spondingly  to  the  two  sets  of  fixed  contact  groups 
U2  and  D2.  The  slider  200  has  provided  thereon 
two  slider  elements  410  and  412  which  house  the 
two  sets  of  ball  contact  pairs  400  and  402,  respec- 
tively,  as  shown  in  Fig.  22.  Basically,  the  two  sets 
of  ball  contact  pairs  160  and  162  disposed  at  the 
upper  and  lower  sections  in  the  aforementioned 
embodiment  are  used  as  they  are.  However,  the 
other  two  sets  of  ball  contact  pairs  164  and  166 
disposed  at  the  right  and  left  sections  may  be 
omitted.  The  fixed  contact  group  U2  comprises  the 
two  sets  of  fixed  contact  pairs  300  and  301  arrayed 
on  the  moving  track  of  the  ball  contact  pair  400. 
The  fixed  contact  pairs  300  and  301  are  arrayed  in 
straight  lines,  respectively,  parallel  to  each  other 
and  which  are  spaced  from  each  other  a  distance 
nearly  equal  to  the  distance  over  which  the  slider 
200  can  move  vertically.  There  are  arrayed  three 
fixed  contacts  310,  311  and  312  in  another  line 
parallel  to  and  positioned  between  these  straight 
lines.  As  shown  in  Fig.  23,  the  ball  contact  pair  400 
is  normally  disposed  between  the  fixed  contacts 
310  and  311  and  also  between  the  fixed  contacts 
311  and  312,  namely,  at  the  neutral  position.  The 
distance  between  these  adjoining  fixed  contacts 
adjoining  is  nearly  equal  to  the  distance  over  which 
the  slider  200  can  be  moved  horizontally.  The  fixed 
contact  group  D2  comprises  two  sets  of  fixed  con- 
tact  pairs  302  and  303  arrayed  on  the  moving  track 
of  the  ball  contact  pair  402.  As  in  the  fixed  contact 
group  U2,  the  group  D2  further  comprises  three 

fixed  contacts  320,  321  and  322.  A  circuit  configu- 
ration  composed  of  fixed  contact  groups  as  shown 
in  Fig.  21  is  different  from  the  circuit  configuration 
of  the  aforementioned  embodiment,  but  it  is  a  basic 

5  one  in  view  of  the  fact  that  the  contacts  in  the 
circuit  configuration  in  Fig.  21  are  so  arranged  as 
to  let  either  the  motor  for  tilting  the  mirror  surface 
about  the  horizontal  axis  or  the  motor  for  turning 
the  mirror  surface  about  the  vertical  axis  run  for- 

io  wardly  or  reversely. 
When  the  push  plate  110  is  pressed  at  the  UP- 

marked  section  thereof,  the  two  sets  of  ball  contact 
pairs  400  and  402  are  moved  downwar  from  the 
neutral  position  and  the  ball  contact  pair  400  is  put 

is  into  contact  with  the  fixed  contact  pair  300  (as  in 
Fig.  24)  while  the  ball  contact  pair  402  gets  into 
contact  with  the  fixed  contact  pair  302  so  the  the 
fixed  contact  pairs  are  electrically  connected  to 
each  other.  Thereby,  the  motor  for  tilting  the  mirror 

20  surface  about  the  horizontal  axis  runs  forwardly  so 
that  the  mirror  surface  is  directed  upward.  When 
the  push  plate  110  is  pressed  at  the  DOWN- 
marked  section  thereof,  two  sets  of  ball  contact 
pairs  400  and  402  are  moved  upward  from  the 

25  neutral  position,  and  the  ball  contact  pair  400  is  put 
into  contact  with  the  fixed  contact  pair  201  (as  in 
Fig.  25)  while  the  ball  contact  pair  402  gets  into 
contact  with  the  fixed  contact  pair  303  so  that  the 
fixed  contact  pairs  are  electrically  connected  to 

30  each  other.  Thus,  the  motor  for  tilting  the  mirror 
surface  about  the  horizontal  axis  runs  forwardly  to 
tilt  the  mirror  surface  downward.  When  the  push 
plate  100  is  pressed  at  the  RIGHT-marked  section 
thereof,  two  sets  of  ball  contact  pairs  400  and  402 

35  are  moved  leftward  from  the  neutral  position  so  that 
the  ball  contacts  in  pair  400  are  put  into  contact 
with  the  fixed  contacts  310  and  311,  respectively 
(as  in  Fig.  26)  while  the  ball  contacts  in  pair  402 
are  in  contact  with  the  fixed  contacts  320  and  321  , 

40  respectively.  When  the  push  plate  110  is  pressed 
at  the  LEFT-marked  section  thereof,  two  sets  of 
ball  contact  pairs  400  and  402  are  moved  rightward 
from  the  neutral  position  so  that  the  ball  contacts  in 
pair  400  are  put  into  contact  with  the  fixed  contacts 

45  311  and  312,  respectively  (as  in  Fig.  27)  while  the 
ball  contacts  in  pair  402  are  in  contact  with  the 
fixed  contacts  321  and  322,  respectively.  Thereby, 
the  motor  for  turning  the  mirror  surface  about  the 
vertical  axis  runs  forwardly  or  reversely  to  turn  the 

50  mirror  surface  rightward  or  leftward. 
Since  in  the  circuit  configuration  shown  in  Fig. 

21  ,  one  of  the  fixed  contacts  in  pair  31  1  and  one  of 
the  fixed  contacts  in  pair  300  are  always  connected 
to  each  other  in  practice,  these  fixed  contact  pairs 

55  have  not  to  be  provided  separately  but  they  are 
formed  on  a  same  conductive  pattern.  In  case  they 
are  provided  separately,  it  suffices  to  electrically 
connect  the  fixed  contacts  to  each  other  as  shown 
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in  Fig.  28.  Also,  since  one  of  the  fixed  contacts  in 
pair  303,  fixed  contact  320  and  one  of  the  fixed 
contacts  in  pair  302  are  always  connected  elec- 
trically  to  one  another  while  the  fixed  contact  321 
and  the  other  of  the  contacts  in  pair  302  are  always 
connected  electrically  to  each  other,  these  contacts 
may  not  be  provided  as  separate  fixed  contacts  but 
may  be  formed  in  a  same  conductive  pattern.  In 
case  they  are  formed  separately,  it  suffices  to 
electrically  connect  the  fixed  contacts  to  each  other 
as  shown  in  Fig.  29. 

Figs.  30  thru  38  show  an  embodiment  of  a 
control  switch  using  two  sets  of  fixed  contact 
groups  and  in  which  two  sets  of  ball  contact  pairs 
are  disposed  as  slanted  with  respect  to  the  moving 
direction  of  the  slider  as  control  piece,  to  which  the 
switching  device  according  to  the  present  invention 
is  applied.  In  these  Figures,  the  same  or  similar 
elements  as  in  the  aforementioned  embodiment  are 
indicated  with  the  same  reference  numerals. 

As  shown  in  Fig.  30,  slider  elements  520  and 
522  retaining  two  sets  of  ball  contact  pairs  500  and 
502  are  disposed  as  slanted  about  45  degrees  with 
respect  to  the  moving  direction  of  the  slider  200  in 
this  embodiment.  The  slider  elements  520  and  522 
thus  disposed  are  essentially  the  same  as  the 
slider  elements  in  the  previously  mentioned  em- 
bodiment  provided  that  the  box-shaped  compart- 
ment  housing  the  slider  elements  520  and  522  of 
the  slider  200  is  disposed  as  slanted  about  45 
degrees  with  respect  to  the  moving  direction  of  the 
slider  200.  Hence,  two  sets  of  fixed  contact  groups 
U3  and  D3  corresponding  to  the  two  sets  of  ball 
contact  pairs  500  and  502  comprise  six  fixed  con- 
tacts,  respectively,  as  shown  in  Fig.  31.  The  neutral 
positions  of  the  two  sets  of  ball  contact  pairs  500 
and  502  are  indicated  with  A  and  B.  Fixed  contacts 
350  and  352  belonging  to  the  fixed  contact  group 
U3  are  disposed  in  the  moving  track  along  which 
the  ball  contact  pair  500  moves  downward  from  the 
neutral  position  when  the  push  plate  110  is  pressed 
at  the  UP-marked  section  thereof;  fixed  contacts 
354  and  356  are  disposed  in  the  moving  track 
along  which  the  ball  contact  pair  500  moves  up- 
ward  from  the  neutral  position  when  the  push  plate 
110  is  pressed  at  the  DOWN-marked  section  there- 
of;  fixed  contacts  354  and  358  are  disposed  in  the 
moving  track  along  which  the  ball  contact  pair  500 
moves  leftward  from  the  neutral  point  when  the 
push  plate  110  is  pressed  at  the  RIGHT-marked 
section  thereof;  and  fixed  contacts  352  and  360  are 
disposed  in  the  moving  track  along  which  the  ball 
contact  pair  500  moves  rightward  from  the  neutral 
position  when  the  push  plate  110  is  pressed  at  the 
LEFT-marked  section  thereof.  Similarly,  as  shown 
in  Fig.  32,  fixed  contacts  370,  372,  374,  276,  378 
and  380  belonging  to  the  fixed  contact  group  D3 

are  disposed  in  the  moving  tracks,  respectively, 
along  which  the  ball  contact  pair  502  moves  verti- 
cally  and  horizontally. 

As  shown  in  Fig.  31,  the  control  circuit  for 
5  driving  as  selected  one  of  the  two  mirrors  of  a  car 

using  the  fixed  contact  groups  U3  and  D3  disposed 
as  described  above  functions  as  follows.  Namely, 
when  the  ball  contact  pairs  500  and  502  move 
downward  from  the  neutral  position  shown  in  Fig. 

io  33  while  rolling  together  until  the  fixed  contacts  350 
and  352  belonging  to  the  fixed  contact  group  U3 
are  electrically  connected  to  each  other  by  the  ball 
contacts,  the  fixed  contacts  370  and  372  belonging 
to  the  fixed  contact  group  D3  are  electrically  con- 

15  nected  to  each  other  at  the  same  time,  so  that  the 
motor  for  tilting  the  mirror  surface  about  the  hori- 
zontal  axis  runs  forwardly  to  tilt  the  mirror  surface 
upward  (as  in  Fig.  34).  Similarly,  when  the  ball 
contact  pairs  500  and  502  move  upward  while 

20  rolling  together  until  the  fixed  contacts  354  and  356 
belonging  to  the  fixed  contact  group  U3  are  elec- 
trically  connected  to  each  other,  the  fixed  contacts 
374  and  376  belonging  to  the  fixed  contact  group 
D3  are  electrically  connected  to  each  other  at  the 

25  same  time,  so  that  the  motor  for  tilting  the  mirror 
surface  about  the  horizontal  axis  runs  reversely  to 
tilt  the  mirror  surface  downward  (as  in  Fig.  35). 
When  the  ball  contact  pairs  500  and  502  move 
rightward  while  rolling  together  until  the  fixed  con- 

30  tacts  352  and  360  belonging  to  the  fixed  contact 
group  U3  are  electrically  connected,  the  fixed  con- 
tacts  372  and  380  belonging  to  the  fixed  contact 
group  D3  are  electrically  connected  to  each  other 
at  the  same  time,  so  that  the  motor  for  turning  the 

35  mirror  surface  about  the  vertical  axis  runs  forwardly 
to  turn  the  mirror  surface  leftward  (as  in  Fig.  36). 
Similarly,  when  the  ball  contact  pair  500  and  502 
move  leftward  while  rolling  together  until  the  fixed 
contacts  354  and  358  belonging  to  the  fixed  con- 

40  tact  group  U3  are  electrically  connected  to  each 
other,  the  fixed  contacts  374  and  378  belonging  to 
the  fixed  contact  group  D3  are  electrically  con- 
nected  to  each  other  at  the  same  time,  so  that  the 
motor  for  turning  the  mirror  surface  about  the  verti- 

45  cal  axis  runs  reversely  to  turn  the  mirror  surface 
rightward  (as  in  Fig.  37).  In  the  description  made  in 
the  foregoing,  each  fixed  contact  group  consists  of 
six  fixed  contacts  independent  of  one  another. 
However,  since  the  fixed  contacts  352  and  354  as 

50  well  as  the  fixed  contacts  356  and  360  belonging  to 
the  fixed  contact  U3  are  always  connected  elec- 
trically  to  each  other,  respectively,  and  the  fixed 
contacts  370  and  378  as  well  as  the  fixed  contacts 
372  and  374  belonging  to  the  fixed  contact  group 

55  D3  are  always  connected  electrically  to  each  other, 
respectively,  in  practice,  the  each  of  the  fixed  con- 
tact  groups  U3  and  D3  is  composed  of  four  in- 
dependent  fixed  contacts  (as  in  Fig.  38). 

11 
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Figs.  39  thru  45  show  an  embodiment  of  a 
control  switch  having  been  described  with  refer- 
ence  to  Figs.  30  thru  38  to  which  the  switch  unit 
using  the  modified  slider  elements  having  been 
described  with  reference  to  Figs.  7  and  8  is  ap- 
plied.  The  modified  slider  elements  are  incorpo- 
rated  in  both  the  sliders  of  the  4-way  switch  and 
changeover  switch,  respectively.  The  same  or  simi- 
lar  elements  as  in  the  embodiment  having  de- 
scribed  with  reference  to  Figs.  30  thru  38  are 
indicated  with  the  same  reference  numerals. 

Two  sets  of  slider  elements  550  and  552  re- 
taining  two  sets  of  ball  contact  pairs  600  and  602, 
respectively,  forming  the  4-way  switch  are  housed 
in  box-shaped  compartments,  respectively,  dispos- 
ed  opposite  to  each  other  and  as  slanted  45  de- 
grees  with  respect  to  the  moving  direction  of  the 
slider  200.  Two  sets  of  slider  elements  554  and 
556  retaining  two  sets  of  ball  contacts  610  and  612, 
respectively,  composing  the  changeover  switch  are 
housed  in  box-shaped  compartments,  respectively, 
disposed  in  line  with  the  moving  direction  of  the 
slider  214.  As  shown  in  Fig.  43,  the  slider  elements 
have  a  nearly  same  shape.  The  slider  elements 
550  and  552  are  disposed  slidably  along  the  op- 
posite  vertical  walls  in  the  box-shaped  compart- 
ment  of  the  slider  200  and  also  perpendicularly  to 
the  PCB  130,  and  they  are  forced  toward  the  PCB 
130  by  means  of  compression  coil  springs  560  and 
562.  The  slider  elements  550  and  552  have  slopes 
which  are  in  contact  with  the  corresponding  ones  of 
the  ball  contacts  in  pairs  600  and  602.  NAmely, 
each  slider  element  forces  a  corresponding  one  of 
the  ball  contacts  in  pair  toward  the  PCB  130,  while 
the  other  ball  contact  is  in  contact  with  the  slope 
formed  on  the  lower  end  of  the  box-shaped  com- 
partment.  The  ball  contact  pairs  600  and  602  are 
housed  in  spaces,  respectively,  defined  by  the 
slope  of  each  slider  element,  horizontal  surface 
contiguous  to  the  slope,  slope  formed  on  the  lower 
end  of  each  box-shaped  compartment  and  the  PCB 
and  are  forced  by  means  of  the  compression  coil 
springs  560  and  562,  so  that  the  contact  pressure 
to  the  fixed  contacts  is  stable  as  having  been 
described  previously. 

The  two  sets  of  slider  elements  554  and  556 
retaining  the  two  sets  of  ball  contacts  610  and  612 
composing  the  changeover  switch  as  shown  in  Fig. 
45  are  housed  in  the  box-shaped  compartment 
formed  in  the  slider  214.  Each  slider  element  is 
disposed  slidably  along  the  vertical  wall  of  the  box- 
shaped  compartment  formed  in  the  slider  214  and 
perpendicularly  to  the  PCB  130,  and  forced  toward 
the  PCB  13  by  means  of  the  compression  coil 
springs  564  and  566  as  having  been  previously 
described  with  the  slider  elements  550  and  552 
forming  together  the  4-way  switch. 

It  will  be  apparent  to  those  skilled  in  the  art  that 
the  present  invention  is  not  limited  to  the  specific 
embodiments  and  variant  embodiments  having 
been  described  in  the  foregoing,  but  the  arrayed 

5  directions  of  the  ball  contact  pairs,  number  of  ball 
contact  pairs  and  shape  of  the  slider  elements  may 
be  changed  within  the  present  invention  without 
departing  from  the  scopes  and  spirits  of  the  appen- 
ded  Claims. 

10 
Claims 

1.  A  switching  device,  comprising: 
at  least  two  fixed  contacts  disposed  in  a 

is  substantially  straight  line  on  a  substrate  having 
formed  therein  a  printed  circuit  board  and 
housed  in  an  enclosure; 

a  moving  contact  pair  comprising  two  elec- 
trically  conductive  balls  movably  disposed  on 

20  said  substrate; 
an  actuator  comprising  a  slider  element 

having  two  slopes  which  are  in  contact  with 
said  two  balls,  respectively,  and  a  box-shaped 
slider  housing  said  slider  element  in  such  a 

25  manner  that  said  two  balls  are  in  contact  with 
each  other  and  also  with  said  substrate,  and 
which  moves  said  moving  contact  pair; 

means  of  guiding  said  actuator  in  a  direc- 
tion  parallel  to  said  straight  line; 

30  a  resilient  member  disposed  between  said 
slider  element  and  said  slider  of  said  actuator 
to  force  said  slider  element  toward  said  sub- 
strate;  and 

an  actuating  member  for  moving  said  ac- 
35  tuator  in  a  direction  parallel  to  said  straight 

line; 
said  moving  contact  pair  being  let,  by 

manually  operating  said  actuating  member,  to 
take  a  different  contact  position  with  respect  to 

40  said  fixed  contacts. 

2.  The  switching  device  according  to  Claim  1, 
wherein  there  is  disposed  between  said  enclo- 
sure  and  slider  of  said  actuator  another  resil- 

45  ient  member  for  forcing  said  actuator  in  a 
direction  parallel  to  said  straight  line. 

3.  The  switching  device  according  to  Claim  1, 
wherein  said  actuating  member  is  built  includ- 

50  ing  an  operating  knob  formed  integrally  with 
said  slider  and  extending  out  of  an  opening 
formed  in  said  enclosure,  said  opening  being 
so  formed  that  said  operating  knob  is  movable 
in  a  direction  parallel  to  said  substrate. 

55 
4.  The  switching  device  according  to  Claim  1, 

wherein  said  actuating  member  comprises  an 
operating  lever  disposed  tiltably  in  relation  to 

12 
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said  enclosure,  said  operating  lever  extending 
through  an  opening  formed  in  said  enclosure 
and  pivotably  supported  to  said  actuating 
member  so  that  said  actuator  is  moved  cor- 
respondingly  to  a  titled  direction  of  said  op-  5 
erating  lever. 

The  switching  device  according  to  Claim  3  or 
4,  wherein  said  fixed  contact  pair  comprises 
first,  second  and  third  fixed  contacts  arrayed  in  10 
a  straight  line,  said  moving  contact  pair  taking 
a  first  contact  position  where  it  is  contact  with 
the  adjoining  first  and  second  fixed  contacts 
when  said  actuating  member  abuts  one  end  of 
said  opening,  and  said  moving  contact  pair  is 
taking  a  second  contact  position  where  it  is  in 
contact  with  the  adjoining  second  and  third 
fixed  contacts  when  said  actuating  member 
abuts  the  other  end  of  said  opening. 

20 
A  switching  device,  comprising: 

at  least  two  fixed  contacts  disposed  in  a 
substantially  straight  line  on  a  substrate  house 
in  an  enclosure; 

a  moving  contact  pair  comprising  two  elec-  25 
trically  conductive  balls  movably  disposed  on 
said  substrate; 

an  actuator  comprising  a  slider  element 
having  a  slope  which  is  in  contact  with  one  of 
said  two  balls  and  a  box-shaped  slider  having  30 
a  slope  which  is  in  contact  with  the  other  of 
said  two  balls  and  which  houses  said  slider 
element  so  that  the  latter  is  movable  in  a 
direction  nearly  perpendicular  to  said  sub- 
strate;  35 

a  resilient  member  disposed  between  said 
slider  element  and  slider  and  which  forces  said 
slider  element  toward  said  substrate;  and 

means  of  guiding  said  actuator  so  that  the 
latter  is  movable  in  a  direction  parallel  to  said  40 
substrate;  and 

an  actuating  member  for  moving  said  ac- 
tuator  in  a  direction  parallel  to  said  substrate; 

said  moving  contact  pair  taking  a  different 
contact  position  with  respect  to  said  fixed  con-  45 
tacts  depending  upon  whether  said  actuating 
member  is  operated  or  not. 

A  switching  device  applied  to  a  control  switch 
for  use  with  a  posture-adjustable  automotive  50 
mirror  incorporating  two  electric  motors  for  tilt- 
ing  the  mirror  surface  up  and  down  and  turning 
it  rightward  and  leftward,  respectively,  and 
which  has  a  manual  operating  member  sup- 
ported  pivotably  to  an  enclosure  and  provided  55 
with  four  markings  to  indicate  said  tilted  and 
turned  directions,  respectively,  of  said  mirror 
surface,  comprising: 

plural  sets  of  fixed  contact  groups  dis- 
posed  on  an  insulative  substrate  provided  in- 
side  an  enclosure  and  which  comprises  a  plu- 
rality  of  fixed  contact  pairs  spaced  from  one 
another; 

plural  sets  of  electrically  conductive  ball 
contact  pairs  disposed  correspondingly  to  said 
fixed  contact  groups,  respectively  and  movable 
on  said  substrate; 

an  actuator  comprising  plural  slider  ele- 
ments  disposed  correspondingly  to  said  plural 
sets  of  ball  contact  pairs,  respectively,  and 
having  slopes  which  are  in  contact  with  the  ball 
contact  pairs,  respectively,  and  retain  the  ball 
contact  pairs  so  as  to  be  in  contact  with  each 
other  and  also  with  said  substrate,  and  a  slider 
housing  said  plural  slider  elements,  and  which 
moves  said  plural  sets  of  ball  contact  pairs; 

resilient  members  disposed  between  each 
of  said  slider  elements  and  said  slider,  respec- 
tively,  to  force  said  slider  elements  in  the  di- 
rection  of  said  substrate;  and 

means  of  guiding  the  sliding  of  said  ac- 
tuator  so  that  each  of  said  ball  contact  pairs  is 
put  into  contact  with  any  selected  one  of  said 
plural  fixed  contact  pairs  composing  each  of 
said  fixed  contact  groups; 

said  manual  operating  member  has  an  ac- 
tuating  rod  extending  toward  said  substrate, 
said  slider  being  slid,  when  any  of  the 
direction-marked  sections  of  said  manual  op- 
erating  member  is  pressed,  in  a  certain  direc- 
tion  related  with  said  pressed  direction-marked 
section  under  the  tilting  motion  of  said  actuat- 
ing  rode  due  to  the  pressing  of  the  manual 
operating  member,  whereby  each  of  said  ball 
contact  pairs  takes  a  different  contact  position 
in  which  it  is  contact  with  any  of  the  fixed 
contact  pairs  belonging  to  each  of  said  fixed 
contact  group. 

8.  A  switching  device  applied  to  a  control  switch 
for  use  with  a  posture-adjustable  automotive 
mirror  incorporating  two  electric  motors  for  tilt- 
ing  the  mirror  surface  up  and  down  and  turning 
it  rightward  and  leftward,  respectively,  and 
which  has  a  manual  operating  member  sup- 
ported  pivotably  to  an  enclosure  and  provided 
with  four  markings  to  indicate  said  tilted  and 
turned  directions,  respectively,  of  said  mirror 
surface,  comprising: 

plural  sets  of  fixed  contact  groups  dis- 
posed  on  an  insulative  substrate  provided  in- 
side  an  enclosure  and  which  comprises  a  plu- 
rality  of  fixed  contact  pairs  spaced  from  one 
another; 

plural  sets  of  electrically  conductive  ball 
contact  pairs  disposed  correspondingly  to  said 

13 
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fixed  contact  groups,  respectively; 
an  actuator  comprising  plural  slider  ele- 

ments  disposed  correspondingly  to  said  plural 
sets  of  ball  contact  pairs,  respectively,  and 
having  slopes  which  are  in  contact  with  the  5 
balls  of  one  of  the  ball  contact  pairs,  and  a 
slider  having  a  slope  which  is  in  contact  with 
the  balls  of  the  other  of  said  ball  contact  pairs 
and  which  houses  said  plural  slider  elements 
so  as  to  be  slidable  in  a  direction  perpendicu-  10 
lar  to  the  arrayed  direction  of  each  of  said  ball 
contact  pairs; 

resilient  members  disposed  between  each 
of  said  slider  elements  and  said  slider,  respec- 
tively,  to  force  said  slider  elements  in  the  di-  is 
rection  of  said  substrate;  and 

means  of  guiding  the  sliding  of  said  ac- 
tuator  so  that  each  of  said  ball  contact  pairs  is 
put  into  contact  with  any  selected  one  of  said 
plural  fixed  contact  pairs  composing  each  of  20 
said  fixed  contact  groups; 

said  manual  operating  member  has  an  ac- 
tuating  rod  extending  toward  said  substrate, 
said  slider  being  slid,  when  any  of  the 
direction-marked  sections  of  said  manual  op-  25 
erating  member  is  pressed,  in  a  certain  direc- 
tion  related  with  said  pressed  direction-marked 
section  under  the  tilting  motion  of  said  actuat- 
ing  rode  due  to  the  pressing  of  the  manual 
operating  member,  whereby  each  of  said  ball  30 
contact  pairs  takes  a  different  contact  position 
in  which  it  is  contact  with  any  of  the  fixed 
contact  pairs  belonging  to  each  of  said  fixed 
contact  group. 

35 
9.  The  switching  device  according  to  Claim  7  or 

8,  wherein  said  fixed  contact  groups  are  dis- 
posed  on  said  substrate  in  four  sets  corre- 
spondingly  to  the  four  direction  markings  on 
said  manual  operating  member,  each  fixed  40 
contact  group  comprising  two  fixed  contact 
pairs  spaced  from  each  other;  when  any  one  of 
said  manual  operating  member  is  pressed  at 
any  one  of  said  direction-marked  sections 
thereof,  the  two  sets  of  ball  contacts  corre-  45 
sponding  to  the  pressed  one  of  the  direction- 
marked  sections  and  also  to  the  section  op- 
posite  to  the  pressed  section  being  put  into 
contact  with  any  one  of  said  fixed  contact 
pairs,  respectively,  belonging  to  the  two  cor-  so 
responding  sets  of  fixed  contact  groups,  the 
remaining  two  sets  of  ball  contact  pairs  being 
in  contact  or  not  in  contact  with  the  corre- 
sponding  fixed  contact  groups. 

55 
10.  The  switching  device  according  to  Claim  9, 

wherein  said  four  sets  of  ball  contact  pairs 
normally  take  neutral  positions,  respectively,  in 

which  they  are  not  in  contact  with  any  of  said 
fixed  contact  groups;  when  said  manual  op- 
erating  member  is  pressed  at  any  one  of  the 
direction-marked  sections  thereof,  two  sets  of 
ball  contact  paris  among  said  four  sets  of  ball 
contact  pairs,  which  correspond  to  said 
pressed  direction-mark  section  and  also  to  the 
section  opposite  to  the  pressed  one,  taking  a 
first  contact  position  where  they  are  put  into 
contact  with  the  fixed  contacts  of  one  of  the 
two  fixed  contact  pairs  belonging  to  the  cor- 
responding  two  sets  of  fixed  contact  groups; 
when  said  manual  operating  member  is 
pressed  at  the  direction-marked  section  op- 
posite  to  said  one,  said  two  sets  of  ball  contact 
pairs  taking  a  second  contact  position  in  which 
they  are  put  into  contact  with  the  fixed  con- 
tacts  of  the  other  of  said  two  fixed  contact 
pairs  belonging  to  the  corresponding  two  sets 
of  fixed  contact  groups;  two  sets  of  ball  contact 
pairs  corresponding  to  the  remainder  of  said 
direction-marked  sections  being  not  in  contact 
with  the  cor-  responding  contact  group. 

11.  The  switching  device  according  to  Claim  10, 
wherein  the  fixed  contact  pairs  belonging  to 
said  two  sets  of  fixed  contact  groups  cor- 
responding  to  one  of  the  direction-marked  sec- 
tions  of  said  manual  operating  member  and 
also  to  the  direction-marked  section  opposite 
to  the  former  one,  respectively,  are  disposed  in 
four  straight  lines,  respectively,  parallel  to  one 
another;  two  sets  of  ball  contact  pairs  cor- 
responding  to  the  fixed  contact  groups  being 
disposed  in  directions  parallel  to  said  straight 
lines;  fixed  contact  pairs  belonging  to  said  two 
sets  of  fixed  contact  groups  corresponding  to 
the  remaining  two  direction-marked  sections, 
respectively,  being  disposed  in  other  four 
straight  lines  perpendicular  to  said  four  straight 
lines  and  parallel  to  one  another;  two  sets  of 
ball  contact  pairs  corresponding  to  the  fixed 
contact  groups,  respectively,  being  arrayed  in 
directions  parallel  to  said  other  straight  lines. 

12.  The  switching  device  according  to  Claim  7  or 
8,  wherein  said  fixed  contact  groups  are  dis- 
posed  in  two  sets;  each  of  said  fixed  contact 
groups  comprising  three  fixed  contacts  arrayed 
in  one  straight  line  and  two  fixed  point  pairs 
arrayed  in  two  straight  lines  parallel  to  said 
straight  lines  and  also  to  each  other;  when  said 
manual  operating  member  is  pressed  at  one  of 
the  direction-marked  sections  thereof,  each 
ball  contact  pair  corresponding  to  said  each 
fixed  contact  group  taking  a  first  contact  point 
where  it  is  put  into  contact  with  one  of  said  two 
fixed  contact  pairs  of  said  each  fixed  contact 
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group;  when  said  manual  operating  member  is 
pressed  at  the  direction-marked  section  thereof 
opposite  to  said  pressed  one,  said  each  ball 
contact  pair  taking  a  second  contact  position  in 
which  it  is  put  into  contact  with  the  other  of  5 
said  two  fixed  contact  pairs  of  said  each  fixed 
contact  group;  when  said  manual  operating 
member  is  pressed  at  one  of  the  remaining 
direction-marked  sections  thereof,  said  each 
ball  contact  pair  taking  a  third  contact  position  10 
where  it  is  put  into  contact  with  the  adjoining 
two  fixed  contacts  among  said  three;  when 
said  manual  operating  member  is  pressed  at 
the  other  of  the  remaining  two  direction- 
marked  sections  thereof,  said  each  ball  contact  is 
pair  taking  a  fourth  contact  position  in  which  it 
is  put  into  contact  with  the  adjoining  other  two 
fixed  contacts  of  said  three. 

13.  The  switching  device  according  to  Claim  7  or  20 
8,  wherein  said  fixed  contact  groups  compris- 
ing  plural  fixed  contacts  are  disposed  in  two 
sets;  two  sets  of  ball  contact  pairs  correspond- 
ing  to  these  fixed  contact  groups  being  ar- 
rayed  along  two  straight  lines  slanted  in  rela-  25 
tion  to  the  moving  direction  of  said  actuator 
and  parallel  to  each  other;  said  slider  being 
slid  by  means  of  said  tilting  motion  due  to  the 
pressing  of  any  one,  pressed,  of  the  direction- 
marked  sections  of  said  manual  operating  30 
member  in  a  certain  direction  related  with  the 
pressed  direction-marked  section,  whereby 
said  each  ball  contact  pair  is  put  into  contact 
with  any  fixed  contact  pair  belonging  to  the 
corresponding  fixed  contact  group  and  takes  a  35 
different  contact  position. 

14.  The  switching  device  according  to  Claim  9, 
wherein  an  inner  casing  housing  said  actuator 
in  a  space  that  said  actuator  defines  with  re-  40 
spect  to  said  substrate  is  disposed  as  fixed 
within  said  enclosure;  said  means  of  guiding 
comprising  guide  recesses  formed  in  said  in- 
ner  casing  and  protrusions  formed  as  projec- 
ting  from  the  top  of  said  slider  and  which  face  45 
said  guide  recesses. 

15.  The  switching  device  according  to  Claim  14, 
wherein  there  is  formed  in  the  center  of  the  top 
of  said  enclosure  an  opening  through  which  so 
the  actuating  rod  of  said  manual  operating 
member  is  passed;  there  being  formed  in  the 
top  of  said  slider  a  concavity  which  receives 
the  end  of  said  actuating  rod,  the  tilting  of  said 
actuating  rod  being  converted  into  a  sliding  55 
motion  of  said  slider  through  the  concavity. 

16.  The  switching  device  according  to  Claim  15, 
further  comprising  a  plate-like  member  dis- 
posed  between  the  top  of  said  inner  casing 
and  inner  surface  of  said  enclosure,  having 
formed  in  the  center  thereof  an  opening 
through  which  said  actuating  rod  is  passed  and 
also  having  formed  on  one  side  thereof  four 
protrusions  extending  outside  of  said  enclo- 
sure;  and  another  resilient  member  disposed 
between  the  other  side  of  said  plate-like  mem- 
ber  and  the  top  of  said  inner  casing  and  which 
forces  said  plate-like  member  toward  said  en- 
closure;  said  manual  operating  member  being 
supported  on  the  ends  of  said  four  protrusions 
and  it  being  returned  to  its  initial  position  with 
the  spring  force  of  said  resilient  members 
when  the  pressing  of  any  of  the  direction- 
marked  section  of  said  manual  operating  mem- 
ber  is  released;  said  slider  returning  to  said 
neutral  position  said  two  sets  of  ball  contact 
pairs,  among  said  four  sets  of  ball  contact 
pairs,  formed  on  positions  opposite  to  each 
other. 
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