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This  invention  relates  generally  to  electrical 
switch  assemblies,  and  more  particularly  to  im- 
proved  switch  assemblies  comprising  a  plurality 
of  switches  in  a  predefined  arrangement,  and  to 
methods  for  manufacturing  such  switch  assemb- 
lies.  The  invention  has  particular  utility  in  connec- 
tion  with  keyswitches  in  a  keyboard  assembly  and 
will  be  described  in  connection  with  such  utility. 

Electrical  switch  assemblies  for  sensing  the 
activation  of  keys  in  a  keyboard  system  and  for 
producing  signals  representative  of  keyboard  ac- 
tivations  are  well  known  in  the  art.  In  general, 
prior  art  keyboard  switches  comprise  a  circuit 
board  having  a  plurality  of  discontinuous,  con- 
ductive  pathways,  separate  from  one  another,  on 
one  or  both  surfaces  thereof,  and  a  plurality  of 
switching  means  for  selectively,  electrically  con- 
necting  the  pathways,  carried  on  one  surface  of 
the  board.  Typically  the  switching  means  com- 
prise  individual  contact  elements  supported  in  a 
plane  remote  from  that  of  the  circuit  board,  and 
spaced  from  the  conductive  pathways.  Resilient 
spring  means  are  provided  for  maintaining  the 
contact  elements  in  the  remote  plane  so  that  the 
individual  switches  are  normally  open.  For 
example,  US-A-4018999  (Robinson  et  al.)  dis- 
closes  a  keyboard  switch  assembly  comprising  a 
plurality  of  switches  in  a  predefined  arrangement 
formed  on  one  face  of  an  insulative  circuit  board, 
and  having  a  protective  insulative  coating  located 
over  the  entire  circuit  board  to  retain  the  switches 
on  the  board,  and  also  to  seal  the  switches. 
According  to  Robinson  et  al.  each  switch  has  an 
annular  outer  contact  and  a  concentric  inner  con- 
tact,  and  includes  a  resiliently  deformable,  dome- 
shaped  activating  element.  The  activating 
element  has  an  annular  marginal  edge  which  is 
shaped  to  coincide  with  the  outer  contact  and  is 
positioned  on  top  of  the  outer  contact  to  protrude 
therefrom.  In  operation,  a  downward  force  is 
applied  to  the  upwardly  protruding  portion  of  the 
actuating  element  so  that  the  element  is  de- 
formed  downwardly  and  touches  the  inner  con- 
tact,  thereby  completing  an  electrical  circuit  be- 
tween  the  inner  and  outer  contacts. 

Another  type  keyboard  switch  is  disclosed  in 
(Webb  et  al.)  US-A-3653038.  Webb  et  al.  dis- 
close  a  snap  action  capacitive  electric  signal 
device  which  may  be  used  as  a  switch.  The  basic 
structure  comprises  a  metallic  target  which  forms 
one  "plate"  of  the  capacitor.  Located  near  the 
target  and  separated  therefrom  by  air  is  a  dome 
spring  which  forms  the  other  plate  of  the 
capacitor.  Located  adjacent  the  dome  spring  and 
axially  aligned  therewith  is  a  depressible  button 
or  key.  The  dome  spring  and  associated  depress- 
ible  button  are  maintained  in  place  in  registration 
in  suitably  located  circular  apertures  formed  in  a 
central  insulating  support  board  or  guide  plate. 

Still  other  variations  of  keyboard  switches  are 
disclosed  in  (Wiener)  US-A-3383487,  (Sudduth) 
US-A-3,699,294,  (Seeger,  Jr.  et  al.)  U S - A -  
3,789,167,  (Lynn  et  al.)  US-A-353,860,771,  (Flint 

et  al.)  US-A-4,083,100,  (Pounds)  U S - A -  
4,042,439,  (Dunlap)  US-A-4,085,306,  (Pounds  et 
al.)  US-A-4,195,210,  (Satoh)  US-A-4,218,603, 
(Kissner)  US-A-4,218,600,  (Johnson)  U S - A -  
4,254,309,  and  (Hizata  et  al.)  US-A-4,180,711. 

Manufacturing  keyboard  switches  of  the  above 
described  prior  art  types  is  relatively  expensive. 
Such  prior  art  types  require  a  number  of  parts 
which  must  be  separately  manufactured  and  in- 
ventoried.  Also,  accurate  positioning  of  the  vari- 
ous  actuating  members  with  respect  to  their 
associated  contacts  presents  manufacturing 
problems.  With  respect  to  the  positioning  prob- 
lems  the  art  has  proposed  certain  solutions;  how- 
ever,  as  reported  by  Flint  et  al.  in  U S - A -  
4083100,  existing  solutions  to  such  positioning 
problems  either  have  proved  too  inaccurate,  or 
have  required  complex  and  expensive  equip- 
ment.  For  example,  Robinson  et  al.  have  sug- 
gested  that  the  actuating  members  may  be  initial- 
ly  oriented  with  respect  to  the  circuit  board  by 
means  of  an  appropriate  template.  However, 
before  the  insulation  sheet  can  be  secured  over 
the  circuit  board  the  template  has  to  be  removed. 
This  presents  a  problem  since  the  activating 
members  have  to  be  retained  in  place  indepen- 
dently  of  the  template  once  they  are  positioned 
with  respect  to  the  circuit  board.  In  order  to  solve 
this  latter  problem  Robinson  et  al.  propose 
assembling  the  actuating  members  to  the  circuit 
board  on  a  specially  designed  transfer  base.  The 
latter  is  constructed  to  receive  the  circuit  board 
and  to  retain  the  domes  with  respect  thereto  by 
means  of  an  externally  applied  vacuum  or  by 
means  of  magnet  members.  As  will  be  appreci- 
ated,  the  transfer  base  not  only  constitutes  an 
additional  complication  and  expense  in  the 
assembly  process,  but  also  introduces  difficulties 
in  accurate  alignment,  because  the  transfer  base, 
the  circuit  board  and  the  template  all  have  to  be 
aligned  accurately.  Also,  when  the  template  is 
removed,  the  actuating  members  are  in  an  ex- 
posed  position  with  respect  to  the  circuit  and 
although  restrained  with  respect  to  the  circuit 
board,  could  be  damaged  or  accidentally  moved 
out  of  position  during  assembly.  Also,  the  insu- 
lation  sheet  necessarily  is  placed  on  top  of  the 
circuit  board  and  actuating  members  prior  to 
being  secured  thereto,  and,  in  being  moved 
about,  could  accidentally  displace  one  or  more 
actuating  members.  Moreover,  with  this  tech- 
nique  the  insulation  sheet  is  supported  only  on 
the  tops  of  the  actuating  members  and  is  not  held 
flat  immediately  prior  to  being  secured  to  the 
board.  Thus,  creases  or  similar  imperfections  in 
the  insulation  sheet  material  near the  perimeter  of 
an  actuating  member  might  not  be  secured  to  the 
board  and  thereby  would  permit  some  movement 
of  the  actuating  member.  As  a  result  of  the 
actuating  member  could  move  with  respect  to  the 
circuit  board  during  separation,  so  that,  even 
though  accurately  positioned  initially,  the  actuat- 
ing  member  could  move  out  of  position  during 
use.  The  foregoing  and  other  limitations  of  posi- 
tioning  accuracy,  manufacturing  convenience, 



switch  reliability  and  manufacturing  cost  are  be- 
lieved  inherent  in  many  prior  art  keyboard  switch 
assemblies  and  the  manufacture  of  such  switch 
assemblies.  Moreover  many  prior  art  keyboards 
are  believed  to  be  prone  to  failure  in  the  field  due 
to  mechanical  and/or  electrical  breakdown.  With 
regard  to  this  latter  problem,  it  has  thus  become  a 
common  practice  in  the  art  to  plate  switch  con- 
tacting  members  with  a  non-corrosive  metal  such 
as  gold.  Such  plating  requirements  add  signifi- 
cantly  to  manufacturing  costs.  Moreover,  the 
inter-connections  may  also  be  subject  to  degrada- 
tion  due  to  metal  loss  from  the  switch  contacting 
members  upon  repeated  mating  and  unmating 
inter-connections. 

It  is  thus  a  principle  object  of  the  present  inven- 
tion  to  provide  a  novel  and  improved  electrical 
switch  assembly  which  overcomes  the  aforesaid 
and  other  problems  of  the  prior  art.  Yet  other 
objects  of  the  present  invention  are  to  provide 
highly  reliable  electrical  switches,  particularly  for 
use  in  keyboard  applications,  and  low-cost 
methods  for  producing  electrical  switches  of  the 
type  above  described.  Still  more  specific  objects 
are  to  provide  novel  and  improved  keyboard 
switches  which  are  characterized  by  extreme 
reliability,  and  low-cost  method  for  producing 
custom  switch  patterns. 

Generally,  the  present  invention  provides  an 
electrical  switch  assembly  which  essentially  com- 
prises  a  dielectric  carrier  panel  carrying  an  array 
of  resilient  flexible  electrically  conductive  con- 
ductors  defining  one  or  more  circuit  pathways, 
and  including  switch  contacts  which  are  integral 
extensions  of  the  circuit  pathways.  The  dielectric 
carrier  panel  has  a  plurality  of  apertures  or 
cavities  at  predetermined  locations  in  the  carrier 
panel,  and  the  switch  contacts  are  positioned  to 
lie  at  least  in  part  over  or  within  the  apertures  or 
cavities.  The  switch  contacts  comprise  a  pair  of 
generally  "L-shaped"  or  "golf-club  shaped"  fin- 
gers.  The  L-shaped  fingers  extend  from  opposite 
edge  surfaces  of  the  carrier  panel  defining  an 
associated  aperture  or  cavity,  to  pass  one  another 
over  or  within  their  respective  aperture  or  cavity, 
with  the  free  ends  of  the  fingers  terminating 
adjacent  one  another.  The  free  ends  of  the  L- 
shaped  fingers  are  positioned  in  spaced  relation- 
ship  to  one  another  so  that  the  circuit  pathways 
they  connect  are  normally  open,  but  are  suf- 
ficiently  close  to  one  another  so  that  slight  deflec- 
tion  of  the  fingers  from  their  normal  position 
relative  to  the  surface  of  the  carrier  panel  moves 
the  free  ends  in  contact  with  each  other  to  thereby 
close  the  switch.  Alternatively,  the  free  ends  of 
the  L-shaped  fingers  may  be  positioned  in  contact 
with  one  another  so  that  slight  deflection  of  the 
fingers  from  their  normal  position  breaks  their 
contact.  In  a  preferred  embodiment  of  the  inven- 
tion  the  switch  assembly  also  includes  a  protec- 
tive  overlay  covering  the  conductors  and  switch 
contacts  at  least  in  part,  formed  of  flexible  dielec- 
tric  sheet  material  and  including  molded  actua- 
tion  elements  which  overlie  the  switch  contacts. 
The  array  of  electrically  conductive  conductors 

and  integral  switch  contacts  may  be  formed  by 
photo-imaging  and  either  chemical  milling  (etch- 
ing)  or  additive  technique  such  as  plating  up  or 
solder  doming,  and/or  mechanical  milling  and/or 
precision  die  stamping  techniques  as  will  be 
described  in  detail  hereinafter. 

For  a  further  understanding  of  the  nature  and 
objects  of the  present  invention,  reference  should 
be  had  to  the  following  detailed  description  taken 
in  connection  with  the  accompanying  drawings 
wherein  like  numbers  depict  like  parts  and: 

Fig.  1  is  a  top  plan  view  of  one  form  of  electrical 
switch  assembly  constructed  in  accordance  with 
the  present  invention,  and  incorporated  in  a  key- 
board; 

Fig.  2  is  an  enlarged  top  plan  view  of  a  portion 
of  the  electrical  switch  assembly  of  Fig.  1  at  an 
intermediate  stage  of  formation; 

Fig.  3a  is  an  enlarged  side  elevational  view, 
partly  in  section,  of  the  electrical  switch  assembly 
of  Fig.  1;  and  showing  the  switch  in  open  posi- 
tion; 

Fig.  3b  is  an  enlarged  side  elevational  view 
similar  to  Fig.  3a,  and  showing  the  switch  in 
closed  position; 

Fig.  4a  is  an  enlarged  geometric  projection, 
partly  in  section,  of  a  portion  of  the  electrical 
switch  assembly  of  Fig.  1,  and  showing  the  switch 
in  open  position; 

Fig.  4b  is  an  enlarged  geometric  projection 
similar  to  Fig.  4a,  and  showing  the  switch  in 
closed  position; 

Fig.  5  is  a  block  flow  diagram  illustrating  one 
process  for  producing  the  electrical  switch 
assembly  of  Fig.  1; 

Figs.  6  to  11  are  top  plan  views  of  an  electrical 
switch  assembly  at  various  stages  of  formation  in 
accordance  with  the  process  of  Fig.  5; 

Fig.  12  is  a  geometric  projection  of  a  forming 
tool  useful  in  the  process  of  Fig.  5; 

Fig.  13  is  an  enlarged  geometric  projection, 
partly  in  section,  of  a  portion  of  the  electrical 
switch  assembly  at  the  Fig.  12  stage  of  formation 
in  accordance  with  the  process  of  Fig.  5; 

Fig.  14  is  a  block  flow  diagram  illustrating  an 
alternative  process  for  producing  the  electrical 
switch  assembly  of  the  present  invention; 

Fig.  15a  is  an  enlarged  side  elevational  view, 
partly  in  section,  showing  one  alternative  form  of 
electrical  switch  assembly  made  in  accordance 
with  the  present  invention,  and  showing  the 
switch  in  open  position; 

Fig.  15b  is  an  enlarged  side  elevational  view, 
similar  to  Fig.  15a,  and  showing  the  one  alterna- 
tive  form  of  electrical  switch  assembly  according 
to  the  present  invention  in  closed  portion; 

Fig.  16a  is  an  enlarged  side  elevational  view, 
partly  in  section,  of  another  alternative  form  of 
electrical  switch  assembly  according  to  the 
present  invention,  and  showing  the  switch  in 
open  position; 

Fig.  16b  is  an  enlarged  side  elevational  view 
similar  to  Fig.  16a,  and  showing  the  other  alterna- 
tive  form  of  electrical  switch  assembly  according 
to  the  present  invention  in  closed  position; 



Fig.  17a  is  an  enlarged  side  elevational  view, 
partly  in  section,  of  still  another  alternative  form 
of  electrical  switch  assembly  according  to  the 
present  invention,  and  showing  the  switch  in 
closed  position; 

Fig.  17b  is  an  enlarged  side  elevational  view, 
similar  to  Fig.  17a,  and  showing  the  still  another 
alternative  form  of  electrical  switch  assembly 
according  to  the  present  invention,  in  open  posi- 
tion; 

Fig.  18a  is  an  enlarged  side  elevational  view, 
partly  in  section,  of  yet  another  alternative  form  of 
electrical  switch  assembly  according  to  the 
present  invention,  and  showing  the  switch  in 
open  position; 

Fig.  18b  is  an  enlarged  side  elevational  view 
similar  to  Fig.  18a,  and  showing  the  still  another 
alternative  form  of  electrical  switch  assembly  in 
closed  position; 

Fig.  19a  is  an  enlarged  geometric  projection, 
partly  in  section,  of  still  yet  another  form  of  elec- 
trical  switch  assembly  according  to  the  present 
invention,  and  showing  the  switch  in  open  posi- 
tion;  and 

Fig.  19b  is  an  enlarged  geometric  projection 
similar  to  Fig.  19a,  and  showing  the  switch  in 
closed  position. 

As  used  herein  the  terms  "left"  and  "right", 
"upper"  and  "lower",  and  "upwardly"  and 
"downwardly",  respectively,  are  used  to  denote 
relative  direction  solely  with  reference  to  the  illus- 
trations  in  the  accompanying  drawings.  One  skil- 
led  in  the  art  will  recognize,  however,  that  in 
actual  practice  the  switch  assembly  may  be 
oriented  other  than  as  shown  in  the  drawings. 

One  embodiment  of  electrical  switch  assembly 
in  accordance  with  the  present  invention,  assem- 
bled  as  a  keyboard,  is  shown  in  Figs.  1  to  4  of  the 
drawings.  In  the  embodiment  of  Figs.  1  to  4  the 
keyboard,  indicated  generally  at  18  comprises  a 
flexible  laminated  circuit  assembly  20  including  a 
flexible  dielectric  film  or  base  sheet  62  of  conven- 
tional  flexible  printed  circuit  insulating  material, 
e.g.  0.001  to  0.005  inch  thick  or  more  Mylar  (avail- 
able  from  E.I.  DuPont  de  Nemours)  and  having  a 
plurality  of  electrically  conductive  circuit  path- 
ways  24a,  b,  each  formed  of  electrically  con- 
ductive,  flexible  metal  such  as  0.0005  to  0.0010 
inch  thick  or  more  supported  copper  adhesively 
fixed  to  surface  26  of  base  sheet  26.  (Material 
thickness  may  vary  over  a  wide  range  dependent 
on  materials  selection  and  switch  size.  As  will 
become  clear  from  the  description  following,  as  a 
general  rule  geometrically  larger  switches  require 
heavier,  i.e.,  thicker  materials,  while  geo- 
metrically  smaller  switches  require  lighter,  i.e., 
thinner  materials.)  The  flexible  circuit  assembly 
20  is  formed  by  photoimaging  and  chemical 
milling  (etching)  techniques  as  will  be  described 
in  detail  hereinafter.  (For  convenience  of  illus- 
tration  only  a  portion  of  circuit  assembly  20  is 
shown  in  the  drawings,  and  base  sheet  62  has 
been  omitted  for  clarity.)  Alternatively  circuit 
assembly  20  may  comprise  a  flexible  conductive 
material  such  as  a  screened  silver  filled  epoxy 

supported  on  a  flexible  dielectric  polymeric  sub- 
strate,  or  the  circuit  assembly  20  may  comprise  a 
plurality  of  flexible  insulating  sheets  and  in- 
cluding  one  or  more  internally  carried  layers  of 
conductive  pathways.  The  conductive  pathways 
have  dimensions  and  shapes  corresponding  to 
desired  design  criteria,  e.g.  current  carrying 
capacity  and  circuit  and  switch  geometry. 

The  circuit  assembly  20  is  fixed  to  a  rigid 
molded  base  member  30  as  by  adhesive  means  or 
by  mechanical  means  as  will  be  described  in 
detail  hereinafter.  Base  member  30  comprises  a 
generally  planar  rigid  body  formed  of  electrically 
insulating  material  such  as  a  glass  filled  thermo- 
plastic  polyester  polymer,  and  has  a  plurality  of 
cavities  or  blind  holes  32  in  predetermined  loca- 
tions  corresponding  to  the  desired  location  for  the 
switch  contacts  34  as  will  be  described  in  detail 
hereinafter.  Alternatively  base  member  30  may 
comprise  a  rigid  board  formed  of  electrically  insu- 
lating  material  such  as  0.062  inch  thick  phenolic 
resin  board  and  having  apertures  or  blind  holes  in 
the  aforesaid  predetermined  locations. 

Circuit  pathways  24a,  b,  ...  terminate  at  one 
end  at  bus  members  or  contact  fingers  36a,  36b, 
...  respectively  and  at  their  respective  other  ends 
at  switch  contacts  34.  The  latter  are  in  normally 
open  position.  Each  switch  contact  34  comprises 
a  first  "left"  contact  member  40  which  is  an 
integral  extension  of  pathway  24b,  and  a  second 
"right"  contact  member  42  which  is  an  integral 
extension  of  pathway  24a.  Obviously  bus  mem- 
bers  or  contact  fingers  36a  and  36b  provide  an 
electrical  connection  to  circuits  (not  shown)  exter- 
nal  of  circuit  assembly  20. 

Contact  members  40  and  42  each  constitute  a 
generally  L-shaped  or  golf  club-like  shaped 
member,  the  supporting  beams  or  legs  48  and  50 
of  which  are  fixedly  positioned  at  the  edges  of 
holes  32  to  the  top  side  surface  52  of  base 
member  30.  Supporting  legs  48  and  50  extend 
across  holes  32  for  a  distance  beyond  each  other 
within  of their  associated  hole  32.  As  seen  in  Fig.  2 
of  the  drawings  supporting  legs  48  and  50  are 
approximately  of  identical  length.  Alternatively, 
one  leg  may  be  longer  than  the  other,  if  desired. 
The  free  ends  54  and  56  of  members  40  and  42, 
respectively,  are  formed  (deflected)  at  an  angle  to 
the  plane  of  top  side  surface  52  and  supporting 
legs  48  and  50,  respectively,  i.e.,  so  as  to  extend 
downwardly  at  an  angle  from  the  plane  of  surface 
52.  Alternatively,  free  ends  54  and  56  may  be 
formed  (deflected)  upwardly  at  an  angle,  to  the 
plane  of  surface  52,  i.e.,  as  shown  in  Figs.  16a  and 
16b  or  Figs.  17a  and  17b.  As  seen  in  Fig.  2,  free 
ends  54  and  56  terminate  a  short  distance  from 
each  other  over  or  within  their  associated  hole  32. 

Completing  the  illustrated  electrical  switch 
assembly  is  a  protective  overlay  covering  100  of 
flexible  insulative  sheet  material  which  is  fixedly 
positioned  over  the  upper  surface  of  circuit 
assembly  20.  Preferably,  but  not  necessarily, 
overlay  covering  100  includes  actuator  elements 
102  which  are  located  to  overlie  the  switch  con- 
tact  members'  free  ends  54  and  56  (see  Figs.  3  and 



4).  For  convenience  of  illustration  dielectric  film 
22  has  been  omitted  from  Figs.  4a  and  4b). 
Alternatively,  the  switch  assembly  may  comprise 
actuator  elements  which  are  located  to  directly 
overlie  the  switch  contact  members' free  ends  54 
and  56,  i.e.,  without  any  intervening  overlay 
covering. 

Figs.  5  to  13  illustrate  a  preferred  method  of 
forming  an  electrical  switch  assembly  in  accord- 
ance  with  the  present  invention,  employing 
photoimaging  and  chemical  milling  techniques 
for  forming  the  circuit  and  switch  patterns.  It  will 
be  understood,  however,  that  the  circuit  and/or 
switch  patterns  may  be  formed  employing  addi- 
tive  techniques,  e.g.  plating  up,  mechanical 
stamping  techniques,  screening  on  of  conductive 
inks  such  as  metal  filled  epoxy,  or  using  formed, 
i.e.  shaped  wires  or  conductors. 

A  resiliently  flexible  laminated  sheet  material 
60  comprising  a  thin  film  metal  or  foil  64  such  as 
0.0005  inch  thick  copper  adhered  to  an  adhesive 
coated  polymeric  film  substrate  such  as  0.005 
inch  thick  Mylar  62  (Trademark  of  E.I.  DuPont  de 
Nemours  for  polyester  film)  is  provided  as  shown 
in  Fig.  6a.  The  top,  i.e.  metal  film  surface  64  of 
laminated  sheet  60  is  then  cleaned  employing 
conventional  cleaning  techniques,  and  the 
cleansed  surface  is  then  coated  at  a  coating 
station  68  (Fig.  5)  with  conventional  resist  layer  70 
as  shown  in  Fig.  6b.  A  positive  resist  is  preferred 
so  that  multiple  imaging  and  developing  stages 
may  be  employed  as  will  become  clear  from  the 
description  following.  Various  positive  resists  are 
known  in  the  art  and  are  available  commercially. 
For  the  purposes  of  this  example  AZ  type  positive 
resist  available  from  the  Shipley  Co.,  Newton, 
Mass.,  is  used.  Resist  layer  70  then  is  exposed  to 
light,  at  an  imaging  station  72  to  a  positive  art 
work  image  of  the  circuit  pathways  and  contacts 
40  and  42.  Those  areas  70a  (Fig.  6c)  of  the  resist 
exposed  to  light  are  altered  and  removed  from 
the  sheet  in  a  later  developing  operation.  The 
laminate  is  then  immersed  in  a  preferential  sol- 
vent  for  the  resist  (e.g.,  sodium  hydroxide  sol- 
ution),  and  developed  at  a  treating  station  73,  with 
the  result  that  the  exposed  portions  of  resist  layer 
70a  are  dissolved  leaving  resist  layer  70b  in  a 
positive  image  of  the  circuit  pathways  and  switch 
contacts  overall  plan,  i.e.  as  shown  in  Fig.  7. 

The  next  step  in  the  process  involves 
chemically  milling  the  exposed  metallic  areas  of 
metal  foil  64  by  contacting  the  laminated  sheet 
with  an  acid  etching  solution  at  an  etching  station 
74.  Etching  removes  metal  from  all  the  uncovered 
areas  of  the  metal  film,  leaving  the  areas  of  metal 
film  covered  by  the  resist  intact  (see  Fig.  8). 

The  next  step  in  the  process  involves  selectively 
re-exposing  and  developing  the  resist  so  as  to 
expose  selected  areas  75  of  the  resist  layer  70, 
which  areas  subsequently  become  the  switch 
contact  free  ends  54  and  56  (see  Fig.  2)  to  light,  at 
imaging  station  72.  Those  areas  of  the  resist  layer 
70  exposed  to  light  are  altered  as  before,  and 
removed  from  the  sheet  by  immersing  the  sheet 
in  a  preferential  solvent  and  developing  at  treaf- 

ing  station  73,  with  the  result  that  the  exposed 
portions  of  resist  layer  70  are  dissolved  to  expose 
metallic  areas  75  of  foil  64,  and  leaving  resist  layer 
70  intact  as  a  protective  coating  on  the  circuit 
pathways  and  contact  supporting  legs  48  and  50 
(see  Fig.  9). 

The  next  step  involves  plating  the  exposed 
metallic  areas  75  of  foil  64  by  a  conventional 
plating  technique,  e.g.,  electrodeposition,  in 
known  manner,  with  a  non-corrosive  metal  76  at  a 
plating  station  79.  Mylar  film  62  effectively  masks 
the  entire  bottom  surface  of  circuit  pathways  and 
contacts  40  and  42  while  resist  areas  70  effectively 
mask  the  entire  top  surface  of  the  metal  foil  (other 
than  exposed  areas  75),  so  that  electrodeposition 
of  metal  is  selectively  restricted  to  those  areas  of 
the  switch  contacts  which  ultimately  will  become 
the  actual  contact  areas  of  the  switches.  As  a 
result  plating  the  switch  contacts  thus  is  an 
especially  simple  procedure,  and  one  which  may 
result  in  relatively  low  metal  consumption  in  the 
plating  operation.  The  resulting  structure  is 
shown  in  Fig.  10. 

The  next  steps  in  the  process  involve  cutting 
and  shaping  (forming)  the  actual  switch  contacts. 
Cutting  and  shaping  may  be  accomplished  either 
in  a  single  precision  die  cutting  and  shaping  step 
in  cutting  and  forming  station  92,  or  in  separate 
cutting  and  shaping  steps.  For  convenience  of 
illustration  the  cutting  and  shaping  steps  are 
described  as  two  separate  steps.  In  the  first  step 
the  Mylar  substrate  62,  plated  areas  76  and  legs 
48  and  50  are  cut  free  at  77  in  known  manner,  by 
means  of  a  steel  rule  die,  to  outline  plated  areas 
76  and  legs  48  and  50.  The  resulting  structure  is  as 
shown  in  Fig.  11.  In  the  second  step  plated  areas 
76  of  the  contact  members  are  shaped  or  formed 
(deflected)  permanently  upwardly  from  the  plane 
of  surface  62  as  shown  by  heat  forming  and 
cooling  the  cut  free  plated  areas  76  under 
pressure  using  a  heated  steel  ruled  die  and 
mating  anvil  (see  Figs.  12  and  13)  or  by  vacuum 
forming  techniques  as  are  known  per  se  in  the  art. 
(For  convenience  of  illustration  Fig.  13  shows  the 
structure  in  inverted  oblique  view.)  In  this  step, 
plated  areas  76  are  shaped  or  deflected  so  as  to 
extend  at  an  angle,  preferably  in  the  range  of  45° 
to  115°,  as  measured  from  the  plane  of  surface  62, 
and  the  deflection  is  permanently  set  in  the  Mylar 
film  by  heat  forming  or  other  known  means, 
whereby  to  form  shaped  free  ends  54  and  56  (see 
Figs.  2  and  3).  By  way  of  example,  as  shown  in 
Fig.  13,  plated  areas  76  may  be  located  over  a  suit- 
ably  dimensioned  template  91  (metallic  area  to 
template),  covered  with  a  silicon  rubber  pad  93, 
and  pressure  and  heat  (150°F)  applied  to  the 
silicon  pad  for  sufficient  time  to  permanently  set 
the  captured  Mylar  layer  62.  Deflection  is  con- 
trolled  so  that  the  closest  edges  of  free  ends  54 
and  56  are  located  a  short  distance  from  one 
another,  for  example,  to  provide  a  0.010  to  0.025 
inch  spacing  between  the  free  ends  54  and  56. 
Obviously,  the  spacing  between  free  ends  54  and 
56  is  a  matter  of  design  choice  and  may  be 
adjusted  for  a  particular  application. 



Thereafter,  the  structure  resulting  from  Figs. 
12  and  13  is  secured  at  a  mounting  station  90 
to  rigid  apertured  panel  or  molded  base 
member  30  with  the  severed  free  ends  54  and 
56  centered  over  the  geometric  centers  of  the 
panel  cavities  or  holes  32.  Obviously  cavities  or 
holes  32  are  in  a  predefined  pattern  in  accord- 
ance  with  the  particular  switch  pattern. 

The  final  step  involves  covering  the  resulting 
switch  structure  with  a  flexible  dielectric  over- 
lay  covering  100.  Overlay  coverihg  100  prefer- 
ably  includes  actuator  elements  102  in  the  form 
of  curved,  disc-shaped  resiliently  flexible  mem- 
bers  such  as  molded  key  caps  or  domes  or  the 
like  which  are  located  to  overlie  the  switch  con- 
tacts.  Actuator  elements  102  preferably  but  not 
necessarily  are  formed  integrally  with  overlay 
covering  100.  Overlay  covering  100  may  be 
adhesively  fixed  to  the  switch  assembly  along 
the  edges  thereof  so  as  to  provide  a  sealed 
unit.  Alternatively,  overlay  covering  100,  base 
member  30  and  circuit  board  assembly  20  may 
be  mechanically  joined  as  a  unit,  as  by  heat 
swaging  suitably  located  locking  posts  109. 
Locking  posts  109,  which  may  be  molded  integ- 
rally  with  base  member  30,  are  located  to  mate 
with  and  extend  through  suitable  located  aper- 
tures  108  in  circuit  board  assembly  20  and 
overlay  covering  100,  respectively.  (See  Figs.  3a 
and  3b  in  which  a  locking  post  109  is  illustrated 
prior  to  and  following  swaging.)  One  skilled  in 
the  art  will  recognize  that  the  provision  of 
posts  and  mating  apertures  permits  simple  and 
reliable  registration  of  the  switch  assembly. 

The  resulting  structure  is  as  shown  in  Figs.  1 
to  4  of  the  drawings. 

One  skilled  in  the  art  will  recognize  a  number 
of  advantages  of  the  present  invention  over 
prior  art  switches.  For  one,  the  switches  and 
supporting  electrical  circuits  may  be  formed  by 
simple  photo-imaging  and  etching  techniques, 
and  a  simple  mechanical  die  cutting  and  form- 
ing  operation.  Moreover,  the  switch  assembly 
may  have  virtually  unlimited  geometric  design. 
The  switch  assembly  has  few  parts,  and 
assembly  alignment  problems  normally  asso- 
ciated  with  prior  art  switches  essentially  are 
eliminated.  Additionally,  switch  throw  and 
switch  spring  constant  are  dependent  on  readi- 
ly  modified  variables  including  aperture  size, 
actuator  geometry  and  selection  of  materials 
employed.  Moreover,  the  invention  provides 
particular  manufacturing  advantages  of  simple 
assembly  techniques,  and  high  field  use  re- 
liability  since  the  switch  contact  areas  can  be 
plated  with  precious  metal  (e.g.  gold)  at  mini- 
mum  materials  cost.  Additionally,  the  natural 
motion  of  the  switch  provides  a  wiping  action 
of  the  switch  contact  surfaces  whereby  to  re- 
move  any  oxidation  which  may  form  on  the 
switch,  and  thus  increase  switch  reliability. 

The  aforesaid  invention  is  susceptible  to 
modification.  Thus,  for  example  as  shown  in 
Fig.  14,  the  desired  circuit  and  switch  pattern 
may  be  produced  by  stamping  or  cutting  the 

circuit  and  switch  pattern  directly  from  a  spring 
metal  sheet  such  as  0.005  inch  thick  phosphor 
bronze.  The  switch  contacts  may  then  be 
shaped  in  a  precision  die  stamping  station  200, 
with  the  spring  metal  itself  taking  permanent 
set.  Alternatively,  the  circuit  cutting  and  shap- 
ing  operation  may  be  combined  in  a  single 
step.  The  resulting  structure  may  then  be 
assembled,  at  a  mounting  station  204,  to  suit- 
ably  provided  molded  base  member  30  and 
cover  member  100  as  before.  The  resulting 
structure  is  as  shown  in  Figs.  15a  and  15b 
which  illustrate  the  resulting  switch  contact  in 
open  and  closed  positions,  respectively.  A  par- 
ticular  feature  and  advantage  of  the  procedure 
of  Fig.  14  is  that  keyboard  or  other  switch 
assemblies  having  regularly  positioned  switch- 
es  can  be  manufactured  quite  inexpensively  by 
a  simple  stamping  operation.  Moreover,  by 
using  strip-plated  laminate  as  the  starting 
metallic  sheet  material  and  employing  suitable 
circuit/switch  design  low  cost  switches  with 
plated  contacts  may  be  produced.  Strip  plated 
laminate  is  available  commercially  in  various 
weights  and  dimensions. 

Moreover,  as  shown  in  Figs.  16a  and  16b, 
switch  contact  free  ends  54  and  56  may  be 
formed  upwardly  (relative  to  surface  52),  i.e., 
toward  actuator  element  102.  In  still  another 
modification  as  shown  in  Fig.  17a,  the  switch 
contact  free  ends  54  and  56  extend  upwardly 
from  the  face  of  base  member  30  in  normally 
closed  position.  Actuation  of  such  switches  will 
result  in  switch  opening  as  shown  in  Fig.  17b. 
Note  in  Figs.  17a  and  17b  the  switch  contacts 
are  formed  upwardly  from  molded  base  30  into 
a  molded  bubble  formed  in  a  dielectric  cover 
member  100.  (In  the  Figs.  17a  and  17b  embodi- 
ment  dielectric  cover  member  100  constitutes 
the  "carrier  panel"  while  the  molded  bubble 
constitutes  the  "cavity"  for  accommodating  the 
switch  contacts  in  accordance  with  the  present 
invention.)  A  particular  advantage  of  the  switch 
modification  of  Figs.  17a  and  17b  is  that  the 
switch  may  be  made  especially  thin  in  cross- 
section.  Moreover,  base  member  30  need  not 
be  generally  planar  as  shown,  but  may  be 
made  rounded,  at  least  in  part. 

In  still  another  modification  as  shown  in  Figs. 
18a  and  18b,  the  switch  contacts  comprise  L- 
shaped  (formed)  spring  wires  213  which  are 
plated  at  the  free  ends  thereof,  i.e.  at  210.  With 
this  latter  embodiment  the  heat  forming  oper- 
ation  may  be  eliminated. 

In  yet  another  embodiment  of  the  invention, 
shown  in  Figs.  19a  and  19b,  the  switch  contacts 
and  associated  circuitry  are  sandwiched  be- 
tween  a  pair  of  flexible  dielectric  polymer  bub- 
bled  sheets  210  and  212.  Operation  of  the 
switch  is  as  above  described.  Still  other 
changes  will  be  obvious  to  one  skilled  in  the 
art.  Thus,  switches  other  than  keyboard  switch- 
es,  for  example,  rotary  type  switches  or  dual-in- 
line  package  type  switches  (so-called  DIP 
switches)  advantageously  may  be  produced 



using  the  teachings  of  the  present  invention.  It  is 
thefefore  intended  that  all  matter contained  in  the 
above  description  shall  be  interpreted  in  an  illus- 
trative  and  not  in  a  limiting  sense. 

1.  An  electrical  switch  assembly  comprising  in 
combination: 

a  dielectric  carrier  panel  (30, 100)  having  at  least 
one  cavity  (32)  formed  in  one  face  (52)  of  said 
panel;  and, 

at  least  one  electrically  conductive  circuit 
formed  of  a  resiliently  flexible  conductive 
material  fixedly  positioned  in  part  relative  to  said 
dielectric  carrier  panel,  said  electrically  con- 
ductive  circuit  including  at  least  one  switch 
means,  each  of  said  switch  means  comprising  a 
pair  of  contact  members  (34)  overlying  or  within 
said  cavity  (32), 

characterized  in  that  said  contact  members 
comprise  integral  extensions  of  such  said  con- 
ductive  circuits  (24a,  24b)  and  include  a  pair  of 
generally  L-shaped  fingers  (40,  42)  disposed  in- 
wardly  for  a  distance  and  cantilevered  from  the 
edge  of  their  associated  cavity,  said  L-shaped 
fingers  (40,  42)  occupying  the  same  plane  adja- 
cent  the  edge  of  their  associated  cavity,  extending 
beyond  one  another  within  said  associated  cavity 
(32),  and  extending,  in  part,  above  or  below  the 
surface  of  said  one  face  (52). 

2.  An  electrical  switch  assembly  according  to 
claim  1,  characterised  in  that  the  conductive 
material  comprises  a  metallic  conductor  (20). 

3.  An  electrical  switch  assembly  according  to 
claim  1,  characterised  in  that  the  conductive 
material  comprises  a  thin  metallic  foil  (64)  sup- 
ported  at  least  in  part  on  a  flexible  dielectric  sub- 
strate  (62). 

4.  An  electrical  switch  assembly  according  to 
claim  1,  characterised  in  that  the  conductive 
material  comprises  a  screened-on  circuit  pattern 
composed  of  metal-filled  epoxy  supported  on  a 
flexible  dielectric  substrate  (62). 

5.  An  electrical  switch  assembly  according  to 
any  of  claims  1,2,3  or 4,  characterised  in  that  con- 
tacting  ends  (54,  56)  of  said  fingers  (40,  42)  are 
plated  at  least  in  part  with  a  noncorrosive  elec- 
trically  conductive  metal  (76). 

6.  An  electrical  switch  assembly  according  to 
claim  1,  characterised  in  that  the  assembly  further 
includes  actuating  means  (102)  overlying  said 
contact  members  (54,  56)  at  least  in  part. 

7.  An  electrical  switch  assembly  according  to 
claim  6,  characterised  in  that  the  actuating  means 
comprises  an  overlying  flexible  dielectric  material 
(100)  and  actuator  elements  (102)  integral  with 
the  material  (100). 

8.  An  electrical  switch  assembly  according  to 
claim  1,  characterised  in  that  the  switch  means 
are  arranged  in  a  predetermined  keyboard  pattern 
(18). 

9.  A  method  of  manufacturing  an  electrical 
switch  assembly  as  claimed  in  claim  1  and  charac- 
terised  by  the  steps  of: 

A.  providing  a  resiliently  flexible  electrically 
conductive  sheet; 

B.  removing  material  from  selected  areas  of 
said  sheet  while  leaving  a  planar  pattern  of  said 
conductors  and  said  switch  contact  members  (34) 
but  continuous  to  one  another; 

C.  severing  the  continuous  contact  members 
(34)  to  form  said  L-shaped  fingers  (40,  42); 

D.  permanently  deforming  the  L-shaped  fingers 
(40,  42)  at  least  in  part; 

E.  providing  a  dielectric  substrate  having 
cavities  (32)  at  predetermined  locations  in  one 
surface  thereof;  and 

F.  fixedly  positioning  the  pattern  of  conductors 
and  L-shaped  fingers  (40,  42)  relative  to  said  one 
surface  with  the  L-shaped  fingers  (40,  42)  posi- 
tioned  at  least  in  part  overlying  or  within  said 
cavities  .(32). 

10.  A  method  according  to  claim  9,  charac- 
terised  in  that  the  severing  step  C  and  the  deform- 
ing  step  D  are  accomplished  in  a  single  stamping 
and  forming  operation. 

1.  Elektrische  Schaltanordnung  mit,  in  Kom- 
bination, 

einer  dielektrischen  Trägerplatte  (30,  100)  mit 
mindestens  einer  in  einer  ihrer  Frontflächen  (52) 
ausgebildeten  Ausnehmung  (32)  und 

mindestens  einem  elektrisch  leitfähigen  Schalt- 
kreis  aus  einem  federnd  flexiblen  leitfähigen  Ma- 
terial,  das  teilweise  relativ  zur  dielektrischen 
Trägerplatte  fest  positioniert  ist,  wobei  der  elek- 
trisch  leitfähige  Schaltkreis  mindestens  eine 
Schalteinrichtung  aufweist  und  jede  Schaltein- 
richtung  ein  Paar  Kontaktglieder  (34)  aufweist,  die 
über  oder  innerhalb  des  Ausnehmung  (32)  liegen, 

dadurch  gekennzeichnet,  daß  die  Kontakt- 
glieder  einstückige  Verlängerungen  der  leit- 
fähigen  Schaltkreise  (24a,  24b)  aufweisen  und  ein 
Paar  im  wesentlichen  L-förmige  Finger  (40,  42) 
enthalten,  die  um  ein  Stück  nach  innen  ange- 
ordnet  sind  und  von  der  Kante  ihrer  zugeordneten 
Ausnehmung  vorspringen,  wobei  die  L-förmigen 
Finger  (40,  42)  die  gleiche  Ebene  in  der  Nähe  der 
Kante  ihrer  zugeordneten  Ausnehmung  ein- 
nehmen,  sich  innerhalb  der  zugeordneten  Aus- 
nehmung  (32)  übereinander  hinaus  erstrecken 
und  sich  teilweise  oberhalb  oder  unterhalb  der 
Oberfläche  der  einen  Frontfläche  (52)  erstrecken. 

2.  Elektrische  Schaltanordnung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daß  das  leitfähige 
Material  einen  metallischen  Leiter  (20)  aufweist. 

3.  Elektrische  Schaltanordnung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daß  das  leitfähige 
Material  eine  dünne  Metallfolie  (64)  aufweist,  die 
mindestens  teilweise  auf  einem  flexiblen  dielek- 
trischen  Substrat  (62)  gehalten  wird. 

4.  Elektrische  Schaltanordnung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daß  das  leitfähige 
Material  ein  dünn  aufgebrachtes  Schaltkreis- 
mutter  aus  mit  Metall  gefülltem  Epoxid  aufweist, 
das  auf  einem  flexiblen,  dielektrischen  Substrat 
(62)  gehalten  wird. 



5.  Elektrische  Schaltanordnung  nach  einem  der 
Ansprüche  1,  2,  3  oder  4,  dadurch  gekennzeich- 
net,  daß  Kontaktenden  (54,  56)  der  Finger  (40, 42) 
zumindest  teilweise  mit  einem  nicht-korrosiven, 
elektrisch  leitfähigen  Metall  (76)  plattiert  sind. 

6.  Elektrische  Schaltanordnung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daß  die  Anordnung 
ferner  eine  Betätigungseinrichtung  (102)  auf- 
weist,  die  zumindest  teilweise  über  den  Kontakt- 
gliedern  (54,  56)  liegt. 

7.  Elektrische  Schaltanordnung  nach  Anspruch 
6,  dadurch  gekennzeichnet,  daß  die  Betätigungs- 
einrichtung  ein  darüberliegendes,  flexibles, 
dielektrisches  Material  (100)  und  mit  dem  Mate- 
rial  (100)  einstückige  Betätigungselemente  (102) 
aufweist. 

8.  Elektrische  Schaltanordnung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daß  die  Schalteinrich- 
tung  in  einem  bestimmten  Tastenfeldmuster  (18) 
angeordnet  sind. 

9.  Verfahren  zum  Herstellen  einer  elektrischen 
Schaltanordnung  nach  Anspruch  1,  gekennzeich- 
net  durch  die  folgenden  Verfahrensschritte: 

A.  Vorsehen  eines  federnd  flexiblen,  elektrisch 
leitfähigen  Bahnenmaterials; 

B.  Entfernen  von  Material  von  ausgewählten 
Bereichen  des  Bahnenmaterials,  während  ein  in 
sich  kontinuierliches  ebenes  Muster  der  Leiter 
und  der  Schaltkontaktglieder  (34)  belassen  wird; 

C.  Abtrennen  der  kontinuierlichen  Kontakt- 
glieder  (34)  zum  Ausbilden  der  L-förmigen  Finger 
(40,  42); 

D.  mindestens  teilweises  permanentes  Ver- 
formen  der  L-förmigen  Finger  (40,  42); 

E.  Vorsehen  eines  dielektrischen  Substrats  mit 
Ausnehmungen  (32)  an  bestimmten  Stellen  in 
einer  der  Oberflächen;  und 

F.  festes  Positionieren  des  Musters  aus  Leitern 
und  L-förmigen  Fingern  (40,  42)  relativ  zu  der 
einen  Oberfläche,  wobei  die  L-förmigen  Finger 
(40, 42)  mindestens  teilweise  über  oder  innerhalb 
des  Ausnehmungen  (32)  angeordnet  sind. 

10.  Verfahren  nach  Anspruch  9,  dadurch 
gekennzeichnet,  daß  der  Trennschritt  C  und  der 
Verformungsschritt  D  in  einem  einzigen  Stanz- 
und  Formvorgang  durchgeführt  werden. 

1.  Ensemble  d'interrupteurs  électriques 
comprenant  en  combinaison: 

un  panneau  de  support  diélectrique  (30,  100) 
comportant  au  moins  une  cavité  (32)  formée  dans 
une  face  (52)  du  panneau;  et, 

au  moins  un  circuit  électriquement  conducteur 
constitué  d'un  matériau  conducteur  élastique- 
ment  souple  placé  en  partie  de  façon  fixe  par  rap- 
port  au  panneau  de  support  diélectrique,  le  circuit 
électriquement  conducteur  incluant  au  moins  un 
moyen  interrupteur,  chacun  des  moyens  inter- 
rupteurs  comprenant  une  paire  d'organes  de  con- 
tact  (34)  recouvrant  ou  à  l'intérieur  de  la  cavité 
(32), 

caractérisé  en  ce  que  les  organes  de  contact 
sont  constitués  par  des  prolongements  faisant 

partie  intégrante  des  circuits  conducteurs  (24a, 
24b)  et  comprennent  une  paire  de  doigts  en  forme 
de  L  dans  leur  ensemble  (40,  42)  disposés  vers 
l'intérieur  sur  une  certaine  distance  et  en  porte-à- 
faux  à  partir  du  bord  de  leur  cavité  associée,  les 
doigts  en  forme  de  L  (40,  42)  occupant  le  même 
plan  voisin  du  bord  de  leur  cavité  associée, 
s'étendant  l'un  au-delà  de  l'autre  à  l'intérieur  de  la 
cavité  associée  (32),  et  s'étendant,  en  partie,  au- 
dessus  ou  au-dessous  de  la  surface  de  ladite  face 
(52). 

2.  Ensemble  d'interrupteurs  électriques  selon  la 
revendication  1,  caractérisé  en  ce  que  le  matériau 
conducteur  est  constitué  par  un  conducteur 
métallique  (20). 

3.  Ensemble  d'interrupteurs  électriques  selon  la 
revendication  1,  caractérisé  en  ce  que  le  matériau 
conducteur  est  constitué  par  une  feuille  métal- 
lique  mince  (64)  supportée  au  moins  en  partie  par 
un  substrat  diélectrique  souple  (62). 

4.  Ensemble  d'interrupteurs  électriques  selon  la 
revendication  1,  caractérisé  en  ce  que  le  matériau 
conducteur  est  constitué  par  un  dessin  de  circuit 
tracé  par  masquage  composé  d'un  époxyde  rem- 
pli  de  métal  supporté  par  un  substrat  diélectrique 
souple  (62). 

5.  Ensemble  d'interrupteurs  électriques  selon 
l'une  quelconque  des  revendications  1  à  4,  carac- 
térisé  en  ce  que  les  extrémités  de  contact  (54,  56) 
des  doigts  (40,  42)  sont  recouvertes  au  moins  en 
partie  d'un  métal  électriquement  conducteur  non- 
corrosif  (76). 

6.  Ensemble  d'interrupteurs  électriques  selon  la 
revendication  1,  caractérisé  en  ce  qu'il  comprend 
en  outre  un  moyen  d'actionnement  (102)  recou- 
vrant  les  éléments  de  contact  (54,  56)  au  moins  en 
partie. 

7.  Ensemble  d'interrupteurs  électriques  selon  la 
revendication  6,  caractérisé  en  ce  que  le  moyen 
d'actionnement  est  constitué  d'un  matériau 
diélectrique  souple  de  recouvrement  (100)  et 
d'éléments  d'actionnement  (102)  faisant  partie 
intégrante  du  matériau  (100). 

8.  Ensemble  d'interrupteurs  électriques  selon  la 
revendication  1,  caractérisé  en  ce  que  les  moyens 
d'actionnement  sont  disposés  suivant  une  con- 
figuration  de  clavier  prédéterminée  (18). 

9.  Procédé  de  fabrication  d'un  ensemble  d'inter- 
rupteurs  électriques  selon  la  revendication  1, 
caractérisé  en  ce  qu'il  consiste  à: 

A.  fournir  une  feuille  électriquement  conduc- 
trice  élastiquement  souple; 

B.  retirer  le  matériau  de  zones  sélectionnées  de 
la  feuille  tout  en  laissant  un  dessin  dans  un  même 
plan  ou  planar  des  conducteurs  et  des  organes  de 
contact  d'interrupteur  (34)  mais  continus  entre 
eux; 

C.  sectionner  les  organes  de  contact  continus 
(34)  pour  former  les  doigts  en  forme  de  L  (40,  42); 

D.  déformer  de  façon  permanente  les  doigts  en 
forme  de  L  (40,  42)  au  moins  en  partie; 

E.  fournir  un  substrat  diélectrique  comportant 
des  cavités  (32)  à  des  emplacements  prédéter- 
minés  dans  une  de  ses  surfaces;  et 

F.  positionner  de  façon  fixe  le  dessin  des  con- 



ducteurs  et  des  doigts  en  forme  de  L  (40,  42)  par 
rapport  à  ladite  surface,  les  doigts  en  forme  de  L 
(40,  42)  étant  positionnés  au  moins  en  partie  pour 
recouvrir  ou  se  trouver  à  l'intérieur  des  cavités 
(32). 

10.  Procédé  selon  la  revendication  9,  caractérisé 
en  ce  que  l'opération  de  sectionnement  C  et 
l'opération  de  déformation.  D  sont  exécutées  en 
une  seule  opération  de  matriçage  et  de  mise  en 
forme. 
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