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Description 

This  invention  relates  to  a  keypad  assembly,  par- 
ticularly  but  not  exclusively,  comprising  an  elastome- 
ric  membrane  keypad. 

Known  elastomeric  keypads  comprise  a  unitary 
sheet  of  elastomeric  material,  e.g.  silicon  rubber,  from 
which  the  keys  are  formed  by  integral  protrusions. 
The  keys  may  be  of  any  suitable  shape  (as  viewed  by 
the  user)  and  are  commonly  rectangular,  circular  or 
square.  A  membrane  keypad  of  this  kind  is  disclosed, 
for  example,  in  US  Patent  No.  US-A-4,636,593.  Con- 
ventionally  each  of  the  keys  extends  into  a  respective 
aperture  in  a  housing  member  and  the  keys  can  be 
depressed  to  actuate  an  electrical  or  electronic  func- 
tion  depending  upon  the  particular  apparatus  in  con- 
junction  with  which  the  keypad  is  being  used.  Such  a 
keypad  has  many  applications  and  may,  for  example, 
be  used  in  an  electronic  calculator  or  with  portable 
communications  apparatus  such  as  a  radio  tele- 
phone. 

A  problem  with  prior  art  elastomeric  membrane 
keypads  is  that  if  the  keys  can  be  depressed  below 
the  top  (front)  surface  of  the  apertured  housing  mem- 
ber,  there  is  a  tendency  for  the  keys  to  jar  or  stick  in 
the  actuated  or  "ON"  position  within  the  aperture.  The 
reason  this  happens  is  that  due  to  the  compressibility 
of  the  elastomer  it  is  frequently  the  case  that  a  key  will 
not  remain  level  when  it  is  depressed.  Consequently, 
a  top  corner,  edge  or  side  of  the  key  may  bear  against 
the  wall  of  the  aperture  in  the  housing  member  and 
the  high  frictional  properties  characteristic  of  the 
elastomer  can  cause  the  key  to  stick  so  that  it  does 
not  properly  return  to  the  non-actuated  or  "OFF"  pos- 
ition.  This  problem  is  even  more  acute  when  the  keys 
have  sharp  (90  degree)  top  edges  or  corners,  as  is 
commonly  the  case. 

One  solution  to  this  problem  is  to  provide  aper- 
tures  which  are  substantially  larger  than  the  keys,  but 
this  has  the  disadvantage  that  the  keypad  is  less  well 
sealed  from  the  environment  so  that  foreign  bodies 
can  easily  enter  into  the  keypad  assembly  and  ad- 
versely  affect  the  operation,  and  also  the  visual  ap- 
pearance  of  the  keypad  assembly  is  impaired  since  a 
relatively  wide  gap  will  be  visible  around  the  key. 

According  to  a  first  aspect  of  the  present  inven- 
tion  there  is  provided  a  keypad  assembly  comprising 
a  housing  having  on  a  generally  flat  portion  thereof 
apertures  which  extend  between  top  and  bottom  ma- 
jor  surfaces  of  said  flat  portion,  and  a  plurality  of  re- 
tractable  keys  each  extending  into  a  respective  one 
of  said  apertures,  wherein  the  keys  are  formed  as  pro- 
trusions  in  a  unitary  sheet  of  elastomeric  material, 
which  keys  can  be  depressed  from  a  first  non-actu- 
ated  position  to  a  second  actuated  position  character- 
ised  by  the  top  surface  of  the  key  being  below  the  top 
surface  of  said  flat  portion  of  the  housing  when  at  the 
second  position,  said  keys  being  capable  of  tilting 

during  movement  to  the  actuated  position,  and  the 
walls  of  the  aperture  or  the  side  faces  of  the  keys  or 
both  being  chamfered  such  that  when  the  key  is  tilted 
to  a  maximum  extent  the  side  faces  of  the  key  and  the 

5  respective  adjacent  walls  of  the  aperture  are  substan- 
tially  parallel  or  diverge  towards  the  top  surfaces 
thereof. 

A  keypad  in  accordance  with  this  first  aspect  of 
the  invention  has  the  advantage  that  the  chamfered 

10  walls  of  the  apertures  or  the  keys  (or  both)  are  ar- 
ranged  to  maintain  the  side  face  of  the  key  spaced 
apart  from  the  aperture  walls  even  when  the  key  suf- 
fers  maximum  tilt  so  that  the  key  is  not  hindered  in  re- 
turning  to  its  non-actuated  or  "OFF"  position  after  it 

15  has  been  depressed.  In  fact,  the  Applicants  have 
found  that  the  incidence  of  keys  sticking  can  be  virtu- 
ally  eliminated.  Furthermore,  the  chamfer  means  that 
the  walls  of  the  aperture  can  be  spaced  very  closely 
to  the  key  at  least  around  the  base  of  the  key.  This  has 

20  the  twin  effect  of  providing  a  good  environmental  seal 
and  also  enhancing  the  visual  appearance  of  the  key- 
pad. 

According  to  a  further  aspect  of  the  invention 
there  is  provided  a  keypad  assembly  comprising  a 

25  housing  having  on  a  generally  flat  portion  thereof 
apertures  which  extend  between  top  and  bottom  ma- 
jor  surfaces  of  said  flat  portion,  and  a  plurality  of  re- 
tractable  keys  each  extending  into  a  respective  one 
of  said  apertures,  wherein  the  keys  are  formed  as  pro- 

30  trusions  in  a  unitary  sheet  of  elastomeric  material, 
which  keys  can  be  depressed  from  a  first  non-actu- 
ated  position  to  a  second  actuated  position  character- 
ised  by  the  top  surface  of  the  key  being  below  the  top 
surface  of  said  flat  portion  of  the  housing  when  at  the 

35  second  position,  the  apertures  having  chamfered 
walls  which  converge  towards  the  bottom  surface  of 
said  flat  portion,  the  chamfer  of  said  walls  extending 
to  a  level  below  the  top  surface  of  the  key  when  the 
key  is  in  the  second  position. 

40  A  keypad  in  accordance  with  this  aspect  of  the  in- 
vention  has  the  advantage  that  the  chamfered  walls 
of  the  apertures  (which  taper  towards  the  bottom)  of- 
fer  a  sloping  surface  to  help  guide  the  key  back  to  its 
non-actuated  or  "OFF"  position  even  if  it  should  bear 

45  against  the  aperture  walls. 
In  a  preferred  embodiment,  the  Applicants  have 

found  that  optimum  relief  from  key  sticking  is  ob- 
tained  when  the  angle  of  chamfer  is  at  least  4°  and 
preferably  in  the  range  from  7-10°  (inclusive)  from  the 

so  vertical.  Excellent  results  are  obtained  with  an  angle 
of  substantially  8°. 

Embodiments  of  the  invention  will  now  be  descri- 
bed,  by  way  of  example,  with  reference  to  the  accom- 
panying  drawing,  in  which:- 

55  Figure  1  is  a  front  elevation  ofa  keypad  assembly 
in  accordance  with  the  invention, 
Figure  2  is  a  cross-section  through  one  of  the 
keys  of  the  keypad  assembly  in  Figure  1  in  accor- 
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dance  with  a  first  embodiment  showing  the  key  in 
the  non-actuated  position, 
Figure  3  is  a  cross-section  of  the  part  of  the  key- 
board  assembly  in  Figure  2  showing  the  key  in  a 
tilted,  actuated  position, 
Figure  4  is  a  geometric  diagram  to  illustrate  the 
preferred  minimum  chamfer  angle, 
Figure  5  is  a  cross-section  showing  part  of  a 
modified  version  of  keypad  assembly  in  accor- 
dance  with  the  first  embodiment, 
Figure  6  is  a  cross-section  through  one  of  the 
keys  of  the  keypad  assembly  in  Figure  1  in  accor- 
dance  with  a  further  embodiment  of  the  inven- 
tion,  showing  the  key  in  the  non-actuated  posi- 
tion,  and 
Figure  7  is  a  cross-section  of  the  part  of  the  key- 
pad  assembly  in  Figure  6  showing  the  key  in  the 
tilted,  actuated  position. 
It  is  noted  here  that  in  the  various  Figures  the 

same  reference  signs  have  been  used  to  designate 
corresponding  parts. 

Referring  to  Figure  1  ,  there  is  shown  a  keypad  as- 
sembly  comprising  a  generally  flat  cover  member  1 
forming  part  of  the  overall  keypad  housing.  The  cover 
1  may  be  a  flat  plate-like  cover  and  fixed  to  an  open 
rectangular  box  beneath,  or  may  itself  have  integral 
side  walls  extending  into  the  plane  of  the  page  and 
adapted  to  be  fastened  to  a  flat  back  plate  or  to  an- 
other  open  rectangular  box-like  member  to  complete 
the  housing.  Present  in  the  cover  1  is  an  array  of  aper- 
tures  2  which,  as  can  be  seen  from  Figure  2,  extend 
the  full  way  through  the  cover  1  from  the  top  surface 
1a  to  the  bottom  surface  1b  thereof.  Extending  into 
each  aperture  2  is  a  respective  key  3  which  can  be  de- 
pressed  by  a  user.  As  shown,  the  keys  3  are  generally 
lozenge-shaped  and  have  substantially  vertical  sides 
3b  (see  Figure  2).  However,  the  keys  may  have  any 
suitable  shape  and  may  be,  for  example,  rectangular, 
circular,  or  square. 

Turning  to  Figure  2,  it  can  be  seen  that  the  aper- 
tures  2  into  which  the  keys  3  extend  are  chamfered, 
the  narrowest  portion  of  the  aperture  being  at  the  bot- 
tom  surface  1  b  of  cover  1  .  In  the  preferred  embodi- 
ment,  the  angle  of  the  chamfer  is  approximately  8° 
from  the  vertical,  although  any  angle  of  4°  or  more 
may  be  used,  but  best  results  are  obtained  if  the  angle 
of  chamfer  is  in  the  range  from  7°  to  10°  inclusive. 

The  keys  3  are  formed  as  protruding  portions  of 
a  sheet  or  membrane  4  of  spongy,  compressible  ma- 
terial,  i.e.  an  elastomer  such  as  silicon  rubber.  The 
rubber  membrane  4  is  suitably  1mm  thick.  The  keys 
3  are  joined  to  the  main  body  of  the  membrane  4  by 
inclined  portions  4a  around  the  periphery  of  the  key 
3.  All  the  keys  are  similarly  formed  as  protruding  por- 
tions  of  the  same  membrane  which  thus  constitutes 
a  unitary  keypad.  The  membrane  4  is  present  on  a  cir- 
cuit  board  5  on  which  may  be  mounted  various  elec- 
trical  and/or  electronic  circuit  components  (not 

shown)  in  known  manner,  which  the  various  keys  are 
intended  to  activate  as  follows.  On  the  circuit  board  5 
beneath  each  key  3  is  present  a  pair  of  electrical  con- 
tacts  6a,6b.  A  single  corresponding  electrical  contact 

5  7  (which  may  be  formed  of  compressible  material)  is 
present  on  the  underside  3c  of  the  key  3  so  that  when 
the  key  is  depressed  to  its  actuated  or  "ON"  position 
the  contact  7  bridges  the  contacts  6a  and  6b  on  the 
circuit  board  5  and  so  completes  the  electrical  circuit 

10  of  the  appropriate  circuit  (not  shown)  to  be  activated. 
The  cover  1  is  provided  with  integral  projection  8 

which  depends  from  the  underside  of  the  cover  1  and 
presses  the  membrane  4  against  the  circuit  board  5 
around  the  periphery  of  the  aperture  2  to  enhance  the 

15  tactile  response  of  the  key  3. 
In  the  present  embodiment  the  thickness  of  the 

cover  1  may  be  2.5mm  and  similarly  the  thickness  (or 
height)  of  the  keys  3  is  2.5mm.  As  shown,  the  top  sur- 
face  3a  of  the  key  is  substantially  flush  with  the  top 

20  surface  1a  of  the  cover  1  when  the  key  is  in  its  non- 
actuated  or  "OFF"  position.  Alternatively,  however, 
the  keys  3  may  be  proud  of  the  cover  1  when  they  are 
in  the  "OFF"  position.  The  vertical  gap  between  the 
bottom  surface  1  b  of  cover  1  and  the  membrane  4 

25  may  be  1  .5mm  and,  as  already  mentioned,  the  thick- 
ness  of  the  membrane  4  is  1mm.  The  nominal  length 
of  the  key  3  may  be  15mm  and  the  corresponding 
nominal  dimension  of  the  aperture  at  the  bottom  sur- 
face  1b  of  the  cover  1  may  be  15.7mm,  yielding  a 

30  nominal  gap  of  0.35mm  between  the  key  and  the 
base  of  the  aperture  along  the  length  of  the  keys.  The 
nominal  width  of  the  key  may  be  7.5mm  and  the  cor- 
responding  nominal  dimension  of  the  aperture  at  the 
bottom  surface  1b  may  be  8.2mm,  yielding  a  nominal 

35  gap  of  0.35mm  between  the  key  and  the  base  of  the 
aperture  along  the  width  of  the  keys.  There  is  thus  a 
nominal  gap  of  only  0.35mm  around  the  whole  periph- 
ery  of  the  keys  3.  This  provides  good  environmental 
sealing  to  prevent  contamination  and  foreign  bodies 

40  entering  into  the  keypad  assembly.  As  already  noted, 
the  chamfer  angle  of  the  aperture  walls  is  suitably  8°. 
This,  in  combination  with  the  small  (0.35mm)  gap 
around  the  base  of  the  key,  provides  a  very  pleasing 
visual  appearance  as  illustrated  in  Figure  1,  present- 

45  ing  a  narrow  moat-like  feature  around  each  key.  More 
importantly,  the  sloping  walls  of  the  aperture  2  pro- 
vide  the  important  advantage  that  if  the  key  3  is  de- 
pressed  in  a  manner  so  that  the  top  surface  3a  does 
not  descend  in  a  level  or  uniform  manner  then  the 

so  aperture  walls  2  enable  the  key  3  to  return  to  the  non- 
actuated  position  without  sticking  or  jarring  since  the 
top  corner  or  edge  of  the  key  3  is  not  confronted  by 
a  vertical  wall.  To  further  enhance  this  effect  the  top 
edges  or  corners  of  the  keys  3  may  be  bevelled  or 

55  rounded. 
The  thicknesses  of  the  contacts  6a,6b  and  7  are 

not  critical,  but  assuming  the  combined  thickness  is 
approximately  0.5mm,  then  the  maximum  travel  per- 
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mitted  to  key  3  between  the  "ON"  and  "OFF"  positions 
will  be  approximately  1mm.  In  other  words,  when  the 
key  3  is  fully  depressed  the  top  surface  thereof  (when 
it  is  level)  will  be  1  mm  below  the  top  surface  1a  of  the 
cover  1  . 

Figure  3  shows  the  situation  when  the  key  3  is  de- 
pressed  unevenly  or  off-centre  to  its  actuated  posi- 
tion  and  so  is  tilted.  It  can  be  seen  that  the  contact  7 
on  the  underside  of  the  key  3  bridges  the  two  contacts 
6a  and  6b  on  the  printed  circuit  board  5.  As  shown,  the 
contact  7  is  compressible  and  is  distorted  by  the  pres- 
sure  applied  to  the  key  when  the  key  is  depressed  in 
this  manner.  In  practice,  the  key  itself  is  compressible 
and  so  will  also  suffer  some  distortion,  but  for  the 
sake  of  clarity  this  is  not  shown  in  the  Figure.  Indeed, 
the  contact  7  itself  need  not  be  compressible,  since 
the  deformation  necessary  to  accommodate  the  elec- 
trical  connection  in  the  tilted  actuated  position  shown 
may  be  suffered  by  the  elastomeric  key  alone.  In  Fig- 
ure  2  the  key  3  is  shown  with  the  maximum  tilt  angle, 
that  is  to  say,  the  shortest  side  of  the  key  3  is  tilted 
so  that  the  top  edge  has  substantially  not  moved  from 
the  non-actuated  position  while  the  depressed  edge 
has  travelled  to  the  fully  actuated  position.  Referring 
to  Figure  4,  it  can  be  seen  that  the  tilt  angle  x  is  the 
angle  whose  sine  is  given  by  the  quotient  of  the 
lengths  of  the  sides  B  and  A  of  the  triangle  illustrated 
therein,  i.e.  B/A,  where  B  is  the  distance  which  the  key 
travels  between  the  non-actuated  position  and  the 
actuated  position,  namely  1mm,  and  Aisthe  minimum 
dimension  of  the  bottom  surface  of  the  key  3,  namely 
7.5mm,  i.e.  the  width  dimension.  Therefore,  x  is  the 
angle  whose  sine  is  1/7.5  =  0.133.  The  maximum  an- 
gle  x  by  which  the  keys  3  can  be  tilted  is  therefore  ap- 
proximately  7.5°.  In  order  for  the  side  face  3b  of  the 
key  3  not  to  bear  against  the  walls  of  the  aperture  2 
the  aperture  walls  have  a  chamfer  angle  which  is  sub- 
stantially  equal  to  or  greater  than  the  maximum  tilt  an- 
gle  of  7.5°.  Hence  a  chamfer  angle  of  approximately 
8°  is  ideal. 

For  the  avoidance  of  doubt,  it  is  emphasised  here 
that  it  is  not  the  intention  for  the  key  to  be  tilted  when 
it  is  actuated.  Preferably,  pressure  would  be  applied 
centrally  or  evenly  to  the  key  so  that  it  would  descend 
evenly,  i.e.  in  a  level  attitude,  to  the  actuated  position. 
The  arrangement  of  the  present  invention  caters  for 
the  fact  that  if  the  key  is  pressed  off-centre  it  may  not 
suffer  maximum  tilt  but  an  intermediate  value,  in  the 
present  embodiment  0-8°. 

In  the  embodiment  just  described,  the  chamfered 
walls  extend  at  the  same  angle  the  full  thickness  of 
the  cover  1  from  the  top  surface  1a  to  the  bottom  sur- 
face  1  b. 

Figure  5  shows  a  portion  of  an  alternative  cover 
member  1  around  the  aperture  2.  In  this  case  the  low- 
ermost  wall  portion  1c  of  the  aperture  2  is  vertical,  the 
major  intermediate  portion  1d  is  chamfered  at  an  an- 
gle  of  at  least  4°,  preferably  approximately  8°,  and  a 

small  top  portion  1e  is  more  severely  chamfered.  The 
chamfer  angle  of  the  top  portion  1e  may  be,  for  exam- 
ple,  45°  which  gives  a  pleasing  visual  effect  to  the 
moat  feature  surrounding  the  keys.  Indeed,  to  this 

5  same  end,  the  wall  portion  1e  need  not  be  flat  but  may 
instead  be  convex  or  concave.  Figure  3  shows  in  a 
broken  line  the  position  of  the  key  3  in  its  fully  de- 
pressed  position  and  it  can  be  seen  that  the  cham- 
fered  portion  1e  of  the  wall  2  extends  below  the  top 

10  surface  of  the  key  3  in  this  position  and  therefore  this 
arrangement  is  also  effective  in  preventing  the  prob- 
lem  of  sticking  keys. 

Figures  6  and  7  illustrate  an  alternative  embodi- 
ment  in  which  the  keys  3  (rather  than  the  aperture 

15  walls)  have  chamfered  side  faces  3b.  Figure  7  shows 
the  key  3  in  the  actuated,  but  tilted  position,  similar 
to  Figure  3  of  the  previous  embodiment.  Similar  rea- 
soning  leads  to  a  maximum  tilt  angle  of  approximately 
7.5°  based  on  the  same  dimensions  recited  above  for 

20  the  various  features  of  the  assembly.  It  follows  that 
the  preferred  chamfer  angle  for  the  side  faces  is  again 
approximately  8°. 

In  view  of  the  foregoing  description  it  will  be  evi- 
dent  to  a  person  skilled  in  the  art  that  various  modif  i- 

25  cations  can  be  made  within  the  scope  of  the  invention 
as  defined  in  the  following  claims.  For  example,  both 
the  aperture  walls  and  the  side  faces  may  be  cham- 
fered  in  which  case  the  combined  chamfer  angle 
would  suitably  be  approximately  8°  for  the  reasons 

30  explained  above.  Furthermore,  the  chamfered  walls 
of  the  apertures  or  side  faces  of  the  keys  need  not  be 
strictly  planar,  but  may  have  a  concave  or  convex 
configuration. 

35 
Claims 

1.  A  keypad  assembly  comprising  a  housing  (1)  hav- 
ing  on  a  generally  flat  portion  thereof  apertures 

40  (2)  which  extend  between  top  (1a)  and  bottom 
(1b)  major  surfaces  of  said  flat  portion,  and  a 
plurality  of  retractable  keys  (3)  each  extending 
into  a  respective  one  of  said  apertures  (2),  where- 
in  the  keys  (3)  are  formed  as  protrusions  in  a  uni- 

45  tary  sheet  (4)  of  elastomeric  material,  which  keys 
(3)  can  be  depressed  from  a  first  non-actuated 
position  to  a  second  actuated  position  character- 
ised  by  the  top  surface  (3a)  of  the  key  (3)  being 
below  the  top  surface  (1a)  of  said  flat  portion  of 

so  the  housing  (1)  when  at  the  second  position,  said 
keys  (3)  being  capable  of  tilting  during  movement 
to  the  actuated  position,  and  the  walls  of  the 
aperture  (2)  or  the  side  faces  (3b)  of  the  keys  (3) 
or  both  being  chamfered  such  that  when  the  key 

55  (3)  is  tilted  to  a  maximum  extent  the  side  faces 
(3b)  of  the  key  (3)  and  the  respective  adjacent 
walls  of  the  aperture  (2)  are  substantially  parallel 
or  diverge  towards  the  top  surfaces  (3a,  la)  there- 

4 
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of  each  key  (3)  being  provided  with  electrically 
conductive  means  (7)  arranged  to  connect  elec- 
trically  with  a  respective  pair  of  said  contact 
means  (6a,  6b)  when  the  key  (3)  is  actuated. 

5 
10.  A  keypad  assembly  as  claimed  in  claim  9  when 

dependant  from  claim  3  wherein  the  flat  portion 
of  the  housing  (1)  comprises  protrusions  (8)  de- 
pending  from  the  bottom  surface  (1b)  thereof 

10  around  the  periphery  of  the  apertures  (2),  which 
protrusions  (8)  press  the  elastomeric  sheet  (4) 
against  the  circuit  board  (5). 

15  Patentanspruche 

1.  Tastaturanordnung,  die  ein  Gehause  (1),  das  auf 
einem  im  wesentlichen  flachen  Abschnitt  davon 
Offnungen  (2)  besitzt,  die  sich  zwischen  der 

20  Oberseiten-  (1  a)  und  der  Boden-  (1  b)  Hauptober- 
f  lache  des  flachen  Abschnitts  erstrecken,  und  ei- 
ne  Mehrzahl  von  zuruckziehbaren  Tasten  (3)  auf- 
weist,  die  sich  jeweils  in  eine  entsprechende  der 
offnungen  (2)  erstrecken,  wobei  die  Tasten  (3) 

25  als  Vorsprunge  in  einem  unitaren  Blatt  (4)  aus 
elastomerem  Material  gebildet  sind,  wobei  die  Ta- 
sten  (3)  von  einer  ersten,  nicht  betatigten  Positi- 
on  zu  einer  zweiten,  betatigten  Position  niederge- 
drucktwerden  konnen,  dadurch  gekennzeichnet, 

30  dali  die  Oberseitenoberf  lache  (3a)  der  Tasten  (3) 
unterhalb  der  Oberseitenoberf  lache  (1a)  des  fla- 
chen  Abschnitts  des  Gehauses  (1)  liegen,  wenn 
sie  an  der  zweiten  Position  sind,  dali  die  Tasten 
(3)  zur  Kippung  wahrend  einer  Bewegung  zu  der 

35  betatigten  Position  geeignet  sind  und  die  Wande 
der  Offnung  (2)  oder  die  Seitenflachen  (3b)  der 
Tasten  (3)  oder  beide  derart  abgeschragt  sind, 
dali  dann,  wenn  die  Taste  (3)  zu  einem  maxima- 
len  Ausmali  gekippt  ist,  die  Seitenflachen  (3b) 

40  der  Taste  (3)  und  die  entsprechenden  angrenzen- 
den  Wande  der  Offnung  (2)  im  wesentlichen  par- 
allel  oderzu  den  Oberseitenoberf  lachen  (3a,  1a) 
davon  divergierend  sind. 

of. 

2.  A  keypad  assembly  comprising  a  housing  (1)  hav- 
ing  on  a  generally  flat  portion  thereof  apertures 
(2)  which  extend  between  top  (1a)  and  bottom  5 
(1b)  major  surfaces  of  said  flat  portion,  and  a 
plurality  of  retractable  keys  (3)  each  extending 
into  a  respective  one  of  said  apertures  (2),  where- 
in  the  keys  (3)  are  formed  as  protrusions  in  a  uni- 
tary  sheet  of  elastomeric  material  (4),  which  keys  10 
(3)  can  be  depressed  from  a  first  non-actuated 
position  to  a  second  actuated  position  character- 
ised  by  the  top  surface  (3a)  of  the  key  (3)  being 
below  the  top  surface  (1a)  of  said  flat  portion  of 
the  housing  (1)  when  at  the  second  position,  the  15 
apertures  (2)  having  chamfered  walls  which  con- 
verge  towards  the  bottom  surface  (1  b)  of  said  flat 
portion,  the  chamfer  of  said  walls  extending  to  a 
level  below  the  top  surface  (3a)  of  the  key  (3) 
when  the  key  (3)  is  in  the  second  position.  20 

3.  A  keypad  assembly  as  claimed  in  any  of  the  pre- 
ceding  claims  wherein  the  top  surface  (3a)  of 
each  key  (3)  is  substantially  coplanar  with  the  top 
surface  (1a)  of  the  flat  portion  of  the  housing  (1)  25 
when  the  key  (3)  is  in  the  non-actuated  position. 

4.  A  keypad  assembly  as  claimed  in  any  of  the  pre- 
ceding  claims  wherein  the  shape  of  the  aperture 
(2)  at  the  bottom  (1  b)  surface  of  the  flat  portion  30 
of  the  housing  (1)  corresponds  to  the  shape  of  the 
key  (3)  at  the  bottom  surface  (3c)  thereof. 

5.  A  keypad  assembly  as  claimed  in  any  of  the  pre- 
ceding  claims  wherein  the  angle  of  chamfer  (x)  is  35 
at  least  equal  to  the  angle  whose  sine  is  the  quo- 
tient  of  the  value  of  the  distance  between  the  non- 
actuated  position  and  the  actuated  position  of  the 
keys  (3)  on  the  one  one  hand  and  the  minimum 
dimension  of  the  bottom  surface  (3c)  of  the  keys  40 
(3)  on  the  other  hand. 

6.  Akeypad  assembly  as  claimed  in  claim  5  wherein 
the  angle  of  chamfer  (x)  is  at  least  4°  from  the 
vertical.  45 

7.  Akeypad  assembly  as  claimed  in  claim  6  wherein 
the  angle  of  chamfer  (x)  is  in  the  range  of  7°  to  1  0° 
inclusive  from  the  vertical. 

50 
8.  Akeypad  assembly  as  claimed  in  claim  7  wherein 

the  angle  of  chamfer  (x)  is  substantially  8°  from 
the  vertical. 

9.  A  keypad  assembly  as  claimed  in  any  of  the  pre-  55 
ceding  claims  and  further  comprising  a  circuit 
board  (5)  having  pairs  of  electrical  contact  means 
(6a,  6b)  present  thereon,  the  bottom  surface  (3c) 

2.  Tastaturanordnung,  die  ein  Gehause  (1),  das  an 
einem  im  wesentlichen  flachen  Abschnitt  davon 
Offnungen  (2)  besitzt,  die  sich  zwischen  der 
Oberseiten-  (1  a)  und  der  Boden-  (1  b)  Hauptober- 
f  lache  des  flachen  Bereichs  erstrecken,  und  eine 
Mehrzahl  von  zuruckziehbaren  Tasten  (3)  auf- 
weist,  von  denen  sich  jede  in  eine  entsprechende 
der  Offnungen  (2)  erstreckt,  wobei  die  Tasten  (3) 
als  Vorsprunge  in  einem  unitaren  Blatt  aus 
elastomerem  Material  (4)  gebildet  sind,  wobei  die 
Tasten  (3)  von  einer  ersten,  nicht  betatigten  Po- 
sition  zu  einer  zweiten,  betatigten  Position  nie- 
dergedruckt  werden  konnen,  gekennzeichnet 
durch  die  Oberseitenoberflache  (3a)  der  Taste 

50 

5 



g EP  0  405  735  B1 10 

(3),  die  unterhalb  der  Oberseitenoberflache  (1a) 
des  flachen  Abschnitts  des  Gehauses  (1)  liegt, 
wenn  sie  sich  an  der  zweiten  Position  bef  indet, 
wobei  die  Offnungen  (2)  abgeschragte  Wande 
besitzen,  die  zu  der  Bodenoberf  lache  (1  b)  des 
flachen  Abschnitts  hin  konvergieren,  wobei  sich 
die  Abschragung  der  Wande  zu  einem  Niveau  un- 
terhalb  der  Oberseitenoberflache  (3a)  der  Taste 
(3)  erstreckt,  wenn  sich  die  Taste  (3)  in  der  zwei- 
ten  Position  befindet. 

3.  Tastaturanordnung  nach  einem  der  vorherge- 
henden  Anspruche,  wobei  die  Oberseitenober- 
flache  (3a)  jeder  Taste  (3)  im  wesentlichen  kopla- 
nar  zu  der  Oberseitenoberflache  (1a)  des  fla- 
chen  Abschnitts  des  Gehauses  (1)  verlauft, 
wenn  sich  die  Taste  (3)  in  der  nicht  betatigten  Po- 
sition  befindet. 

4.  Tastaturanordnung  nach  einem  der  vorherge- 
henden  Anspruche,  wobei  die  Form  der  Offnung 
(2)  an  dem  Boden  (1b)  der  Oberf  lache  des  fla- 
chen  Abschnitts  des  Gehauses  (1)  der  Form  der 
Taste  (3)  an  der  Bodenoberf  lache  (3c)  davon  ent- 
spricht. 

5.  Tastaturanordnung  nach  einem  der  vorherge- 
henden  Anspruche,  wobei  der  Winkel  der  Ab- 
schragung  (x)  mindestens  gleich  dem  Winkel  ist, 
dessen  Sinuswinkel  der  Quotient  des  Werts  des 
Abstands  zwischen  der  nicht  betatigten  Position 
und  der  betatigten  Position  der  Tasten  (3)  auf  der 
einen  Seite  und  der  minimalen  Abmessung  der 
Bodenoberf  lache  (3c)  der  Tasten  (3)  auf  der  an- 
deren  Seite  entspricht. 

6.  Tastaturanordnung  nach  Anspruch  5,  wobei  der 
Abschragungswinkel  (x)  in  dem  Bereich  von  min- 
destens  4°  zu  der  Vertikalen  betragt. 

7.  Tastaturanordnung  nach  Anspruch  6,  wobei  der 
Abschragungswinkel  (x)  in  dem  Bereich  von  7° 
bis  10°  einschlielilich  zu  der  Vertikalen  betragt. 

8.  Tastaturanordnung  nach  Anspruch  7,  wobei  der 
Abschragungswinkel  (x)  im  wesentlichen  8°  zu 
der  Vertikalen  betragt. 

9.  Tastaturanordnung  nach  einem  der  vorherge- 
henden  Anspruche  und  die  weiterhin  eine  Schalt- 
kreisleiterplatte  (5)  aufweist,  die  Paare  elektri- 
scher  Kontakteinrichtungen  (6a,  6b)  besitzt,  die 
daran  vorhanden  sind,  die  Bodenoberflache  (3c) 
der  Taste  (3)  mit  elektrisch  leitenden  Einrichtun- 
gen  (7)  versehen  ist,  die  so  angeordnet  sind,  urn 
elektrisch  mit  einem  entsprechenden  Paar  der 
Kontakteinrichtungen  (6a,  6b)  verbunden  zu  wer- 
den,  wenn  die  Taste  (3)  betatigt  wird. 

10.  Tastaturanordnung  nach  Anspruch  9  in  Verbin- 
dung  mit  Anspruch  3,  wobei  der  f  lache  Abschnitt 
des  Gehauses  1  Vorsprunge  (8)  aufweist,  die  von 
der  Bodenoberflache  (1  b)  davon  urn  den  Umfang 

5  der  Offnung  (2)  vorstehen,  wobei  die  Vorsprunge 
(8)  das  elastomere  Blatt  (4)  gegen  die  Schalt- 
kreisleiterplatte  (5)  drucken. 

10  Revendications 

1.  Assemblage  de  clavier  comprenant  un  boitier  (1) 
ayant  sur  une  partie  generalement  plate  de  celui- 
ci  des  ouvertures  (2)  qui  s'etendent  entre  les  sur- 

15  faces  principales  superieures  (1a)  et  inferieures 
(1  b)  de  ladite  partie  plane  et  une  multitude  de  tou- 
ches  retractables  (3)  se  trouvant  chacune  dans 
une  ouverture  respective  desdites  ouvertures 
(2),  dans  lesquelles  les  touches  (3)  sont  formees 

20  comme  des  saillies  d'une  feuille  unique  (4)  d'un 
materiau  d'elastomere,  lesquelles  touches  (3) 
peuvent  etre  enfoncees  d'une  premiere  position 
non  actionnee  vers  une  seconde  position  action- 
nee  caracterisee  par  la  surface  superieure  (3a) 

25  de  la  touche  (3)  qui  est  au-dessous  de  la  surface 
superieure  (1a)  de  ladite  partie  plate  du  boitier  (1) 
lorsqu'elle  est  a  la  seconde  position,  lesdites  tou- 
ches  (3)  etant  capables  de  s'incliner  pendant  le 
deplacement  vers  la  position  actionnee  et  les  pa- 

30  rois  de  I'ouverture  (2)  ou  les  faces  laterales  (3b) 
des  touches  (3)  ou  les  deux  etant  chanfreinees 
de  sorte  que  lorsque  la  touche  (3)  est  inclinee  au 
maximum,  les  faces  laterales  (3b)  de  la  touche  (3) 
et  les  parois  contigues  respectives  des  ouvertu- 

35  res  (2)  soient  pratiquement  paralleles  ou  diver- 
gent  vers  leurs  surfaces  superieures  (3a,  1a). 

2.  Assemblage  de  clavier  comprenant  un  boitier  (1) 
ayant  sur  une  partie  generalement  plate  de  celui- 

40  ci  des  ouvertures  (2)  qui  s'etendent  entre  les  sur- 
faces  principales  superieures  (1a)  et  inferieures 
(1  b)  de  ladite  partie  plane  et  une  multitude  de  tou- 
ches  retractables  (3)  s'etendant  chacune  dans 
une  ouverture  respective  desdites  ouvertures 

45  (2),  dans  lesquelles  les  touches  (3)  sont  formees 
comme  des  saillies  d'une  feuille  unique  (4)  d'un 
materiau  d'elastomere,  lesquelles  touches  (3) 
peuvent  etre  enfoncees  d'une  premiere  position 
non  actionnee  vers  une  seconde  position  action- 

50  nee  caracterisee  par  la  surface  superieure  (3a) 
de  la  touche  (3)  qui  est  au-dessous  de  la  surface 
superieure  (1a)  de  ladite  partie  plate  du  boitier  (1) 
lorsqu'elle  est  a  la  seconde  position,  les  ouvertu- 
res  (2)  ayant  des  parois  chanfreinees  qui  conver- 

55  gent  vers  la  surface  inferieure  (1  b)  de  ladite  par- 
tie  plate,  le  chanfreinage  desdites  parois  s'eten- 
dant  a  un  niveau  au-dessous  de  la  surface  supe- 
rieure  (3a)  de  la  touche  3  lorsque  la  touche  (3)  est 

6 
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dans  la  seconde  position. 

3.  Assemblage  de  clavier  selon  I'une  quelconque 
des  revendications  precedentes,  dans  lequel  la 
surface  superieure  (3a)  de  chaque  touche  (3)  est  5 
pratiquement  coplanaire  avec  la  surface  supe- 
rieure  (1a)  de  la  partie  plate  du  boitier  (1)  lorsque 
la  touche  (3)  est  dans  la  position  non  actionnee. 

4.  Assemblage  de  clavier  selon  I'une  quelconque  10 
des  revendications  precedentes,  dans  lequel  la 
forme  de  I'ouverture  (2)  a  la  surface  inferieure 
(1  b)  de  la  partie  plate  du  logement  (1)  correspond 
a  la  forme  de  la  touche  (3)  a  sa  surface  inferieure 
(3c).  15 

5.  Assemblage  de  clavier  selon  I'une  quelconque 
des  revendications  precedentes,  dans  lequel 
Tangle  de  chanfreinage  (x)  est  au  moins  egal  a 
Tangle  dont  le  sinus  est  le  quotient  de  la  valeur  de  20 
la  distance  entre  la  position  non  actionnee  et  la 
position  actionnee  des  touches  (3)  d'une  part,  et 
la  dimension  minimale  de  la  surface  inferieure 
(3c)  des  touches  (3)  d'autre  part. 

25 
6.  Assemblage  de  clavier  selon  la  revendication  5, 

dans  lequel  Tangle  de  chanfreinage  (x)  est  d'au 
moins  4°  par  rapport  a  la  verticale. 

7.  Assemblage  de  clavier  selon  la  revendication  6,  30 
dans  lequel  Tangle  de  chanfreinage  (x)  est  dans 
la  plage  situee  entre  7  et  10°  compris,  a  partirde 
la  verticale. 

8.  Assemblage  de  clavier  selon  la  revendication  7,  35 
dans  lequel  Tangle  de  chanfreinage  (x)  est  prati- 
quement  de  8°  par  rapport  a  la  verticale. 

9.  Assemblage  de  clavier  selon  Tune  quelconque 
des  revendications  precedentes  et  comprenant  40 
de  plus  une  carte  de  circuit  (5)  presentant  des 
paires  de  moyens  de  contact  electrique  (6a,  6b) 
sur  celle-ci,  la  surface  inferieure  (3c)  de  chaque 
touche  (3)  etant  munie  d'un  moyen  electrique- 
ment  conducteur  (7)  prevu  pour  se  connecter  45 
electriquement  a  une  paire  respective  desdits 
moyens  de  contact  (6a,  6b)  lorsque  la  touche  (3) 
est  actionnee. 

10.  Assemblage  de  clavier  selon  la  revendication  9,  50 
lorsque  dependants  de  la  revendication  3,  dans 
lequel  la  partie  plate  du  boitier  (1)  comprend  des 
saillies  (8)  descendant  de  la  surface  inferieure 
(1  b)  de  celle-ci  autour  de  la  peripheric  des  ouver- 
tures  (2),  lesquelles  saillies  (8)  pressent  la  feuille  55 
d'elastomere  (4)  contre  la  carte  de  circuit  (5). 

7 
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