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©  Machine  control  panel. 
  A  machine  control  panel  includes  a  matrix  of  pressure 
sensitive  switches  (10)  and  a matrix of  LED's (12)  in  a  substan- 
tially  coplanar  array.  An  aperture  array  (18)  formed  by  a  flex- 
ible  cover  sheet  (16)  having  an  opaque  coating  (20)  surround- 
ing  a  matrix  of transparent  apertures  (18)  is  positioned  on  top 
of  the  LED  and  switch  array  with  corresponding  ones  of  the 
LED's  and  apertures  in  alignment.  Unused  apertures  in  the 
aperture  matrix  corresponding  to  unused  LED's  are  selec- 

tively  closed  by  opaque  aperture  covers  (19).  Switch  identify- 
ing  covers  in  the  form  of  labels  (22)  are  positioned  on  top  of 
the  aperture  array  to  visually  indicate  selected  ones  of  the 
switches  (16).  A flexible  transparent  overlay located  on  top  of 
the  aperture  array  may  be  used  to  protect  the  labets  and 
aperture  covers white  enabling  a  switch  operating  pressure  to 
be  transferred  to  the  switches. 



The  present  invent ion   r e l a t es   to  machine  c o n t r o l  

panels  providing  s e l e c t i v e l y   operable  switches  and 

i nd i ca to r s   a s s o c i a t e d   with  a  machine  to  be  c o n t r o l l e d .  

Machine  cont ro l   panels  having  a  fixed  d isplay  of  c 

system  c o n t r o l l e d   by  the  panel  are  well-known  in  the  a r t ,  

e .g . ,   the  cont ro l   panel  shown  in  U.S.  Patent   No. 

3,187,321.   While  such  prior   art  panels  are  useful  to  

enable  an  ope ra to r   to  v i s u a l i z e   the  control   e f f ec t s   of  the  

switches  on  the  panel,   they  are  sever ly   l imi ted   in  t h e i r  

c o r r e l a t i o n   to  a  p a r t i c u l a r   system  whereby  each  c o n t r o l  

panel  is  custom  made  for  a  p a r t i c u l a r   a p p l i c a t i o n .   Thus, 

they  are  not  i n t e r c h a n g e a b l e   among  d i f f e r e n t   systems  and 

are  i nhe ren t l y   incapable   of  providing  a  maximum  u t i l i t y  

from  the  panel  components.  In  order  to  increase   t he  

a d a p t a b i l i t y   of  such  control   panels ,   l a t e r   developments  

included  the  use  of  overlays  providing  d i f f e r e n t   sets  of 

ind ic ia   as  shown  in  U.S.  Patent  No .  4 ,158 ,130   and 

c o r r e l a t e d   a u x i l i a r y   d isp lays   with  switch  f u n c t i o n s  

thereon  as  shown  in  U.S.  Patent  No.  4 ,333,097.   However, 

none  of  these  d i sp lays   and  control   panels  offered  a 

maximum  a d a p t a b i l i t y   to  d i f f e r i n g   control   systems  whi le  

r e t a in ing   a  s i m p l i c i t y   in  the  s t r u c t u r e   and  o p e r a t i o n  

thereof .   Thus,  the  prior   art  control   panels  were 

assoc ia ted   with  a  p a r t i c u l a r   system  by  v i r tue   of  being 

designed  in  a  permanent  one- to-one  r e l a t i o n s h i p   whereby 

switches,   i n d i c a t o r s ,   l abe l s ,   etc.  were  c o r r e l a t e d   to  a 

spec i f i c   a p p l i c a t i o n .   Such  control   panels  did  not  p rov ide  



a  u n i v e r s a l i t y   in  adant ing  the  control   panel  for  user  chanoes  induced  by 

changes  in  the  machine  or  system  c o n t r o l l e d   by  the  panel.  Fur ther ,   such 

control   panels  were  not  economical  to  produce  since  thev  were  only  s u i t -  

able  for  a  s p e c i f i c   end  use.  Accord ing ly ,   the  u t i l i z a t i o n   of  those  con- 

trol   panels  would  be  te rminated   when  the  use  for  which  the  panel  was  de- 

signed  became  o b s o l e t e .  

An  ob jec t   of  the  oresent   i nven t ion   is  to  provide  an  improved 

machine  control   panel.   A  control   panel  which  would  be  economical  t o  

manufacture   and  purchase  in  small  numbers  must  be  adaptable  t h r o u g h o u t  

i ts   opera t ing   l i f e   to  whatever  machine  or  system  is  to  be  c o n t r o l l e d  

thereby.   Such  a  un iversa l   and  adap tab le   control   panel  would  yield  a 

maximum  re turn   on  the  investment   t h e r e i n   while  mimmizing  p r o d u c t i o n  

cost ,   s e rv ice   cos t ,   parts  inven tory   and  ope ra to r   t ra in ing  t ime .  

Accord ing ly ,   i t   is  d e s i r a b l e   to  provide  a  machine  control  oanel  which  i s  

un iversa l   in  i ts   a p p l i c a t i o n s   and  which  o f fe r s   a  maximum  u t i l i z a t i o n  

and  a d a p t a b i l i t y   of  i ts   components  in  a  simple  and  low  cost  s t r u c t u r e .  

These  ob j ec t s   are  achieved  by  the  inven t ion   as  charac te r ized   by 

the  independent   c laims.   P re fe r red   improvements  are  described  in  t he  

s u b c l a i m s .  

The  machine  control   panel  accord ing   to  the  invention  has  a  m a t r i x  

array  of  a  p l u r a l i t y   of  switches  and  l i g h t   emi t t ing   i nd i ca to r s ,   a 

support   means  for  suppor t ing   the  switches   and  i nd ica to r s   in  a 

s u b s t a n t i a l l y   cop lanar   r e l a t i o n s h i p ,   an  a p e r t u r e   layer  ove r lv inn  
the  support   means  and  the  switches  and  i n d i c a t o r s   with  l ight   t r a n s -  
missive  a p e r t u r e s   the re in   a l igned  with  r e s o e c t i v e   ones  of  the  i n d i c a -  
to r s ,   a p e r t u r e  



covers   on  the  a p e r t u r e   l ayer   for  s e l e c t i v e l y   b l o c k i n g  

l i g h t   t r a n s m i s s i o n   through  the  a p e r t u r e s   and  label   means 

l o c a t e d   on  the  a p e r t u r e   layer   with  l i g h t  

t r a n s m i s s i v e   a p e r t u r e s  b e i n g   a l igned   with  p r e s e l e c t e d   ones  of  

the  a p e r t u r e s   in  the  a p e r t u r e   l a y e r .  

A  b e t t e r   u n d e r s t a n d i n g   of  the  p re sen t   i n v e n t i o n   may  be 

had  when  the  f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   is  read  in  

c o n n e c t i o n   with  the  a s s o c i a t e d   drawings ,   in  w h i c h :  

Figure   1  is  a  block  diagram  of  a  machine  c o n t r o l  

system  embodying  an  example  of  the  p r e sen t   i n v e n t i o n .  

Figure   2  is  a  p i c t o r i a l   i l l u s t r a t i o n   of  a  m a c h i n e  

c o n t r o l   panel  for  use  in  the  system  shown  in  Figure   1  and 

Figure   3  is  a  block  diagram  of  a  c o n f i g u r a t i o n   c o n t r o l  

for  use  with  the  system  shown  in  Figure  1. 

R e f e r r i n g   to  Figure   1  in  more  d e t a i l ,   there   is  shown  a 

machine  c o n t r o l   system  embodying  an  example  of  the  p r e s e n t  

i n v e n t i o n   for  c o n t r o l l i n g   a  machine  2,  e . g . ,   a  mach ine  

having  s e l e c t i v e l y   o p e r a b l e   c o n t r o l s   t h e r e o n .   A  mat r ix   o f  

a  p l u r a l i t y   of  l i g h t   e m i t t i n g   i n d i c a t o r s ,   e . g . ,   l i g h t  

e m i t t i n g   diodes  (LED's) ,   and  s e l e c t i v e l y   o p e r a b l e  

swi tches   a r ranged   as  a  c o n t r o l   panel  4  is  used  to  p r o v i d e  

an  o p e r a t o r   i n t e r f a c e   for  p roduc ing   con t ro l   s i g n a l s   f o r  

the  machine  to  be  c o n t r o l l e d   and  to  provide  a  v i s i b l e  

d i s p l a y   of  va l id   switch  a c t u a t i o n s   and  c o n t r o l l e d   m a c h i n e  

o p e r a t i o n s .   For  purposes   of  i l l u s t r a t i o n ,   an  example  of  a 

con t ro l   c o n f i g u r a t i o n   for  a  s p e c i f i c   machine  c o n t r o l  

system  is  shown  on  the  c o n t r o l   panel  4.  The  mach ine  

con t ro l   panel  4,  as  d e s c r i b e d   more  f u l l y   h e r e i n a f t e r   w i t h  



r e s p e c t   to  Figure  2,  is  a r ranged   as  a  fu l l   matr ix   o f  

p r e s s u r e   s e n s i t i v e   swi tches   and  LED's  r e s i d i n g   in  a 

p r o t e c t i v e   and  s u p p o r t i v e   e n c l o s u r e   and  having  a  f l e x i b l e  

cover  over  the  matrix  with  l i g h t   t r a n s m i s s i v e ,   e . g . ,  

t r a n s p a r e n t ,   a p e r t u r e s   a l i g n e d   with  s e l e c t e d   or  va l id   ones  

of  the  LED's  in  the  LED  and  switch  ar ray  4 .  

A  c o n f i g u r a b l e   con t ro l   6  is  i n t e r p o s e d   between  t h e  

switch  matr ix   4  and  the  machine  to  be  c o n t r o l l e d   2  t o  

accept   switch  a c t u a t i o n   s i g n a l s   from  va l id   swi tches   on  t h e  

switch  array  4  and  to  p rov ide   e n e r g i z i n g   s i g n a l s   for  v a l i d  

LED's,  e . g . ,   LED's  a s s o c i a t e d   with  a c t u a t e d   v a l i d  

swi t ches   and  LED's  s i g n a l i n g   machine  o p e r a t i o n s ,   w h i l e  

t r a n s f e r r i n g   the  con t ro l   s igna l   from  the  a c t u a t e d   v a l i d  

switch  to  the  machine  to  be  c o n t r o l l e d   2  to  produce  a 

c o r r e s p o n d i n g   con t ro l   o p e r a t i o n .   The  c o n f i g u r a t i o n  

c o n t r o l   6  is  also  e f f e c t i v e   to  ignore  a c t u a t i o n   s i g n a l s  

from  i n v a l i d   swi tches   10  as  de te rmined   in  a  s p e c i f i c  

a p p l i c a t i o n   of  the  switch  and  i n d i c a t o r   matr ix   4  and  t o  

p r o h i b i t   e n e r g i z a t i o n   of  u n d e s i r e d   LED's,  e . g . ,   t h o s e  

a s s o c i a t e d   with  i n v a l i d   s w i t c h e s .  

In  Figure  2,  there   is  shown  a  p i c t o r i a l   i l l u s t r a t i o n  

of  a  c o n t r o l   panel  s u i t a b l e   for  use  as  the  con t ro l   panel  4 

shown  in  Figure  1.  A  p l u r a l i t y   of  s e l e c t i v e l y   a c t u a b l e  

p r e s s u r e   s e n s i t i v e   swi tches   10  and  LED  i n d i c a t o r s   12  a r e  

a r r anged   in  a  matr ix  in  a  f i r s t   suppor t   l ayer   14.  The 

swi tches   and  LED's  10,  12  and  layer   14  may  be  any  s u i t a b l e  

dev ices   capable   of  p rov id ing   a  f ixed  matr ix   of  p r e s s u r e  

s e n s i t i v e   swi tches   and  i n d i c a t o r s   in  a  s u b s t a n t i a l l y  

c o p l a n a r   a r r ay ,   such  dev ices   being  well-known  in  the  a r t .  

An  a d j a c e n t   second  layer   16  of  a  f l e x i b l e   m a t e r i a l   c a p a b l e  

of  t r a n s f e r r i n g   switch  a c t u a t i o n   p r e s s u r e   to  the  s w i t c h e s  



10  p rov ides   a  ma t r ix   of  l i gh t   t r a n s m i s s i v e   a p e r t u r e s   18 

sur rounded   by  an  opaque  coa t ing   20.  For  -example,   t h e  

second  layer   16  may  be  g e n e r a l l y   of  a  t r a n s p a r e n t   m a t e r i a l  

with  the  a p e r t u r e s   18  being  gaps  in  the  opaque  c o a t i n g  

20.  The  a p e r t u r e s   in  the  second  layer   16  are  a l igned   w i t h  

the  LED's  12  in  the  f i r s t   layer   14.  To  c o r r e l a t e   t h e  

second  layer   16  to  a  s p e c i f i c   a p p l i c a t i o n   of  the  c o n t r o l  

panel  4,  s e l e c t e d   ones  of  the  a p e r t u r e s   18  are  r e t a i n e d  

in  a  l i gh t   t r a n s m i s s i v e   s t a t e   while  the  o ther   unneeded  

a p e r t u r e s   in  the  a p e r t u r e   matr ix  15  are  s e l e c t i v e l y  

covered  by  opaque  covers   1 9 .  

Labels  22  with  i n d i c a t o r   a p e r t u r e s   24  a r e  p l a c e d   on 

the  a p e r t u r e   a r r ay   16  with  the  i n d i c a t o r   a p e r t u r e s   '24 

a l igned   with  the  unblocked   ones  of  the  a p e r t u r e s   18 

whereby  l i g h t   e m i s s i o n s   from  ene rg i zed   LED's  would  be 

t r a n s m i t t e d   through  the  a p e r t u r e  2 4   i n  t h e   label   22  and 

the  a p e r t u r e   18  in  the  a p e r t u r e  l a y e r   16.  O t h e r  l a b e l s   25 

showing  u n i l l u m i n a t e d   swi tches   and  system  i n t e r c o n n e c t o r s ,  

e tc .   are  also  s e l e c t i v e l y   p laced  on   the  a p e r t u r e   a r r a y  

16.  A  t r a n s p a r e n t   t h i r d   layer   26  may  be  u s e d  t o   p r o t e c t  

the  l abe l s   22  and  the  o ther   d i s p l a y   e lements   2 5  

a p p r o p r i a t e l y   p laced   on  the  a p e r t u r e   ar ray  to  form  a 

d e s i r e d   machine  c o n t r o l   panel .   The  t h i rd   layer   25  is  a l s o  

made  cf  a  f l e x i b l e   m a t e r i a l   capable   of  t r a n s m i t t i n g   a 

switch  a c t u a t i o n   motion  to  the  swi tches   10  in  the  f i r s t  

layer   14.  A  s u i t a b l e   e n c l o s u r e ,   not  shown,  may  be 

provided  for  housing  the  machine  con t ro l   panel  4  w h i l e  

enab l ing   e l e c t r i c a l   c o n n e c t i o n s   to  be  made  t h e r e t o .   The 

housing  may  a d v a n t a g e o u s l y   inc lude   d o o r   for  l i m i t i n g  

access  to  the  machine  con t ro l   panel  4  while  i n c r e a s i n g   t h e  

p r o t e c t i o n   of  the  machine  con t ro l   panel  4  from  t h e  



s u r r o u n d i n g   e n v i r o n m e n t .  

In  Figure  3,  t he re   is  shown  a  block  diagram  for  t h e  

c o n f i g u r a o l e   con t ro l   6  shown  in  the  system  i l l u s t r a t e d   in  

Figure  1.  The  c o n t r o l   6  is  e f f e c t i v e   to  accept   s w i t c h  

a c t u a t i o n   inputs   from  va l id   ones  of  the  swi t ches   in  t h e  

switch  and  LED  array  4  and  to  energ ize   c o r r e s p o n d i n g   ones  

of  the  LED's,  e . g . ,   to  p rov ide   an  i n d i c a t i o n   of  the  s w i t c h  

a c t u a t i o n   of  the  va l id   ones  of  the  swi tches   10.  

A d d i t i o n a l l y ,   the  c o n t r o l   6  is  e f f e c t i v e   to  e n e r g i z e  

a d d i t i o n a l   ones  of  the  LED's  12  to  provide   a  f u r t h e r  

i n d i c a t i o n   of  system  o p e r a t i o n .   The  e n e r g i z e d   LED's  a r e  

a r ranged   beneath  unblocked   ones  of  the  a p e r t u r e s   18. 

Thus,  the  presence   of  a  complete   matrix  of  swi tches   10  and 

LED's  12  in  the  f i r s t   l aye r   14  is  c o n f i g u r e d   into  a 

d e s i r e d   switch  and  LED  a r ray   for  a  s p e c i f i c   con t ro l   pane l  

a p p l i c a t i o n   by  the  c o n f i g u r a b l e   con t ro l   6  which  a c c e p t s  

inpu t s   from  d e s i r e d   ones  of  the  swi tches   10  and  i g n o r e s  

switch  a c t u a t i o n s   which  are  not  a  part  of  the  d e s i r e d  

switch  a r r ay .   C o n c u r r e n t l y ,   the  c o n f i g u r a b l e   con t ro l   6 

e n e r g i z e s   LED's  a s s o c i a t e d   with  r e s p e c t i v e   va l id   ones  o f  

the  swi tches   10  and  o the r   de s i r ed   LED's  to  i n d i c a t e  

machine  o p e r a t i o n   and  does  not  provide  an  e n e r g i z a t i o n   o f  

u n d e s i r e d   ones  of  the  LED  s  12,  e . g . ,   those  a s s o c i a t e d  

with  the  i n v a l i d   ones  of  the  swi tches   10.  The  presence   o f  

a  complete   matr ix  of  a  p l u r a l i t y   of  swi tches   and  LED's  in 

the  f i r s t   layer   14  p r o v i d e s   the  maximum  c a p a b i l i t y   f o r  

o r g a n i z i n g   the  machine  c o n t r o l   panel  4  to  enhance  t h e  

v e r s a t i l i t y   of  the  machine  con t ro l   panel  whereby  t h e  

swi t ches   10  and  LED's  12  may  be  ar ranged  to  f u n c t i o n   in  a 

d e s i r e d   con t ro l   panel  c o n f i g u r a t i o n   wi thin   the  m a t r i x  

c a p a b i l i t i e s .   Thus,  the  con t ro l   panel  4  is  u n i v e r s a l   in  



i t s   a p p l i c a b i l i t y   and  can  be  e a s i l y   adapted  for  a 

m u l t i t u d e   of  a p p l i c a t i o n s   by  a  s i m p l e   r e a r r a n g e m e n t   o f  

opaque  covers   19  and  l a b e l s   22 ,  25   to  c o r r e l a t e  i t   with  a 

s p e c i f i c   macnine  or  system  to  be  c o n t r o l l e d .  

R e f e r r i n g   to  Figure  3  in  more  d e t a i l ,   the  swi tches   10 

are  shown  as  a  switch  mat r ix   10 and  the  LED's  12  are  shown 

as  an  LED  mat r ix   12.  Thus,  the  s e l e c t i v e l y   c o n f i g u r a b l e  

c o n t r o l   6  is  a r ranged   to  p rov ide   a  con t ro l   f u n c t i o n   f o r  

the  sw i t ches   10  in  a  p rocedure   which  is  s i m i l a r   t hough  

s e p a r a t e   from  tha t   provided  for  the  LED's  12.  The  s w i t c h  

mat r ix   10  is  connec ted   by  input  l i nes   25  and  output   l i n e s  

27  while  the  LED  matr ix   12  is  only  connected   by  o u t p u t  

l i nes   or  e n e r g i z i n g   l ines   28  to  an  i n p u t / o u t p u t   ( I / O )  

c i r c u i t   30.  The  I/O  c i r c u i t   30  is  d iv ided   into  s e p a r a t e  

s e c t i o n s   for  hand l ing   the  s w i t c h  m a t r i x   10  and  LED  m a t r i x  

12.  The  I/O  c i r c u i t   30 can  i nc lude   a  m u l t i p l e x e r   f o r  

scann ing   tne  rows  and  columns  of  the  switch  matrix  10  t o  

d e t e c t   and  i d e n t i f y   an  a c t u a t e d   one  of  the  swi tches   10.  A 

d i g i t a l   computer  32,  which  may  be  in  the  form  of  a 

m i c r o p r o c e s s o r ,   a  r ead -on ly -memory   (ROM) 34  f o r  s t o r i n g  

computer  o p e r a t i n g   programs,   a  random  access  memory  (RAM) 

36  for  s t o r i n g   a  t ab l e   of  va l id   switch  l o c a t i o n s ,   and  a 

s e r i a l   communicat ion  c i r c u i t   38  are  connected   to  data  bus 

40  which  is  also  connected  to  the  I/0  c i r c u i t   30.  These  

c i r c u i t   e lements   30,  32,  34,  36,  38  and  40  may  be 

a d v a n t a g e o u s l y   loca ted   wi th in   the  housing  for  the  c o n t r o l  

panel  4.  with  such  a  r e s i d e n t   a r r a n g e m e n t ,   the  s e r i a l  

communicat ion  c i r c u i t   38  p rov ides   a  communica t i on  

i n t e r f a c e   with  a  two  wire  cable   42  i n t e r c o n n e c t i n g   t h e  

s e r i a l   communicat ion  c i r c u i t   38  with  a  remote  s e r i a l  

communicat ion  c i r c u i t  4 4 .  



The  remote  s e r i a l   communica t ion   c i r c u i t   44  may  be  p a r t  

of  a  c e n t r a l   c o n t r o l l e r   which  may  also  inc lude   a  ROM  46,  a 

RAM  48,  a  d i g i t a l   computer  50,  a  CRT  and  k e y b o a r d  

i n t e r f a c e   52  connected  to  a  CRT  d i s p l a y   54  by  s igna l   c a b l e  

55,  and  a  s igna l   cable   56  to  a  keyboard  58.  A  da tabus   60 

is  a r ranged   to  i n t e r c o n n e c t   the  ROM  46,  the  RAM  48,  t h e  

d i g i t a l   computer  50  and  tne  i n t e r f a c e   52  with  the  s e r i a l  

communica t ion   c i r c u i t   44  and  with  a  d i g i t a l   input   c i r c u i t  

62,  which  is  connec ted   to  a  d i g i t a l   input   t e r m i n a l   63,  and 

a  d i g i t a l   output   64,  which  is  connected   to  a  d i g i t a l  

ou tpu t   t e rmina l   65.  The  d e t a i l e d   o p e r a t i o n   of  all  o f  

these   data  s t o r i n g ,   t r a n s m i t t i n g   and  p r o c e s s i n g   e l e m e n t s  

is  c o n v e n t i o n a l   and  wel l -known  in  the  a r t .   A c c o r d i n g l y ,   a 

f u r t h e r   d i s c u s s i o n   t h e r e o f   is  be l i eved   to  be  u n n e c e s s a r y  

for  a  complete   u n d e r s t a n d i n g   of  the  p r e s e n t   i n v e n t i o n .  

The  keyboard  58  in  the  c e n t r a l   c o n t r o l l e r   can  be  a r r a n g e d  

to  enable   an  o p e r a t o r   to  p rov ide   the  i n f o r m a t i o n   f o r  

s e l e c t i v e l y   c o n f i g u r i n g   the  con t ro l   panel  4  by  s t o r i n g   in 

the  RAM  48  a  t ab le   of  the  va l id   swi tches   and  LED's  in  a 

s p e c i f i c   con t ro l   panel  a p p l i c a t i o n .   For  example,   in  a 

c o n t r o l   panel  having  a  ma t r ix   of  32  swi tches   and  64  LED' s ,  

the  i n f o r m a t i o n   is  s t o r e d   on  the   i n d i v i d u a l   s w i t c h e s   and 

LED's  as  8  bit   e n t r i e s   each  r e p r e s e n t i n g   a  va l id   s w i t c h  

l o c a t i o n   and  LED  l o c a t i o n   in  a  row  and  column  f o r m a t .  

This  t a b l e   is  p e r i o d i c a l l y   read  out  from  the  RAM  48  via  a 

s t o r ed   program  in  the  ROM  46,  and  is  s e r i a l l y   communica t ed  

over  the  c o n n e c t i n g   l ink  42  to  the  s e r i a l   c o m m u n i c a t i o n  

c i r c u i t   38.  

On  the  other   hand,  the  s e l e c t i v e   a c t u a t i o n   of  a  s w i t c h  

in  tne  switch  matr ix   10  is  d e t e c t e d ,   i d e n t i f i e d   and  s t o r e d  

in  a  t a b l e   in  the  RAM  36  under  the  con t ro l   of  a  p rogram 



s to red   in  the  ROM  34.  The  a c t u a t e d   switch  data  i s  

p e r i o d i c a l l y   compared  with  the  t ab l e   of  va l id   switch  d a t a  

sent  from  the  c e n t r a l   c o n t r o l l e r   to  de te rmine   whether  o r  

not  the  ac tua ted   switch  is  a  va l id   swi tch .   The 

t r a n s m i s s i o n   of  the  swi tch   and  LED  t ab le   data  and  t h e  

comparison  with  the  switch  a c t u a t i o n   data  is,  of  c o u r s e ,  

performed  at  a  very  high  e l e c t r o n i c   speed  in  comparison  t o  

the  slow  mechanical   swi tch  a c t u a t i o n   o p e r a t i o n .   Thus,  t h e  

e n t i r e   switch  v a l i d i t y   t a b l e   is  compared  at  l e a s t   once 

during  the  time  tha t   a  switch  is  m e c h a n i c a l l y   a c t u a t e d   by 

an  o p e r a t o r .   S i m i l a r l y ,   a  s i m i l a r   t ab l e   with  e n t r i e s   f o r  

va l id   LED's  to  be  e n e r g i z e d   is  sent  to  the  con t ro l   pane l  

where  each  t ab le   en t ry   r e p r e s e n t s   a  va l id   LED  l o c a t i o n   in  

a  row  and  column  f o r m a t .   F i n a l l y ,   the  d i g i t a l   computer  32 

in  the  con t r c l   panel  4,  a f t e r   comparing  the  s w i t c h  

a c t u a t i o n   i n f o r m a t i o n ,   s t o r e s   a  t a b l e   of  switch  a c t u a t i o n  

data  in  the  form  of  d i g i t a l   w o r d s ,  e . g . ,   four  words  o r  

oytes  of  e ight   b i t s   each  for  t h i r t y   two  s w i t c h e s .   Upon  a 

r e q u e s t   from  the  c e n t r a l   c o n t r o l l e r ,   the  computer  32  s ends  

the  s to red   d i g i t a l   words  back  to  the  c e n t r a l   c o n t r o l l e r   t o  

i d e n t i f y   the  switch  s t a t u s .   The  d i g i t a l   computer  50  in 

the  c e n t r a l   c o n t r o l l e r ,   a c c o r d i n g l y ,   produces  a  c o n t r o l  

word  for  a p p l i c a t i o n   to  the  d i g i t a l   output   64  to  p r o v i d e  

an  output   s ignal   on  the  ou tpu t   t e rmina l   65  for  o p e r a t i n g  

the  machine  to  be  c o n t r o l l e d   2  in  response   to  t h e  

a c t u a t i o n   of  a  va l id   s w i t c h .   D i g i t a l   inputs   on  the  i n p u t  

t e rmina l   63  which  may  o r i g i n a t e   at  the  machine  to  be 

c o n t r o l l e d   2  are  s u p p l i e d   to  the  c e n t r a l   c o n t r o l l e r   f o r  

u t i l i z a t i o n   in  acco rdance   with  the  s to red   program  in  t h e  

ROM  46.  The  computer  c o n t r o l l e r   50  may  also  p r o d u c e  

d i g i t a l   outputs   on  the  d i g i t a l   output   64  to  d i r e c t l y  



a f f e c t   the  machine  or  system  being  c o n t r o l l e d   by  t h e  

c o n t r o l   panel  4 .  

A c c o r d i n g l y ,   it  may  be  seen  tha t   there   has  been 

p r o v i d e d ,   in  accordance   with  p r e sen t   i n v e n t i o n ,   an 

improved  machine  c o n t r o l   p a n e l .  



1.  A  c o n t r o l   panel   c o m p r i s i n g  

a  m a t r i x   of  a  p l u r a l i t y   of  p r e s s u r e   s e n s i t i v e   s w i t c h e s   ( 1 0 ) ,  

a  m a t r i x   of  a  p l u r a l i t y   of  l i g h t   e m i t t i n o   i n d i c a t o r s   ( 1 2 ) ,  

c  h  a  r  a  c  t  e  r  i  z  e   d  b  y  

a . )   a  s u p p o r t   means  (14)  for   s u p p o r t i n g   s a i d   s w i t c h e s   and  

s a i d   i n d i c a t o r s   in  a  s u b s t a n t i a l l y   c o p l a n a r   r e l a t i o n -  

s h i p ,  

b . )   an  a p e r t u r e   l a y e r   (16)  o v e r l y i n g   s a id   s u p p o r t   means  ( 1 4 )  

and  s a i d   s w i t c h e s   (10)  and  i n d i c a t o r s   (12)  and  h a v i n g  

l i g h t   t r a n s m i s s i v e   a p e r t u r e s   (18)  t h e r e i n   a l i g n e d   w i t h  

r e s p e c t i v e   ones  of  s a i d   i n d i c a t o r s ,  

c . )   a p e r t u r e   c o v e r s   (19)  l o c a t e d   on  s a i d   a p e r t u r e   l a y e r  

fo r   s e l e c t i v e l y   b l o c k i n g   l i g h t   t r a n s m i s s i o n   t h r o u g h  
s e l e c t e d   ones  of  s a id   a p e r t u r e s   and  

d.)   l a b e l   means  (22)  s e l e c t i v e l y   l o c a t e d   on  sa id   a p e r t u r e  

l a y e r   and  hav ing   l i g h t   t r a n s m i s s i v e   a o e r t u r e s   ( 2 4 )  

a l i g n e d   w i t h  p r e s e l e c t e d   l i g h t   t r a n s m i t t i n q   ones  o f  

s a i d   a p e r t u r e s   in  s a id   a p e r t u r e   l a y e r .  

2.  A  c o n t r o l   panel   a c c o r d i n g   to  Claim  1,  c  h  a  r  a  c   t  e  r -  

i  z  e   d  i  n  t   h a  t  s a id   a p e r t u r e   l a y e r   (16)  i n -  

c l u d e s   f l e x i b l e   m a t e r i a l   c a p a b l e   of  t r a n s m i t t i n g   s w i t c h  

a c t u a t i o n   p r e s s u r e s   to  s a i d   s w i t c h e s   (10)  and  an  o n a q u e  

c o a t i n g   (20)  s u r r o u n d i n g   s a id   a p e r t u r e s   ( 1 8 ) .  

3.  A  c o n t r o l   panel   a c c o r d i n g   to  Claim  2,  c  h  a  r  a  c   t  e   r  -  

i  z  e   d  i  n  t   h  a  t   s a id   a p e r t u r e   l a y e r   (16)  is  a 
s h e e t   of  s a id   f l e x i b l e   m a t e r i a l .  

4.  A  c o n t r o l   panel   c o m p r i s i n g  

a  m a t r i x   of  a  p l u r a l i t y   of  p r e s s u r e   s e n s i t i v e   s w i t c h e s   ( 1 0 ) ,  

a  s u p p o r t   means  (14)  for   s u p p o r t i n g   sa id   s w i t c h e s   in  a 

s u b s t a n t i a l l y   c o p l a n a r   a r r a y ,  
c  h  a  r  a  c  t  e  r  i  z  e   d  b  y  

a  p r e s s u r e   t r a n s m i s s i v e   l a y e r   (16,   26)  o v e r l y i n g   s a i d  

s u p p o r t   (14)  means  and  sa id   s w i t c h e s   (10)  a n d  

l a b e l   means  (22)  s e l e c t i v e l y   l o c a t e d   on  s a id   l a y e r .  



5.  A  c o n t r o l   panel  c o m p r i s i n g  

a  m a t r i x   of  a  p l u r a l i t y   of  l i g h t   e m i t t i n g   i n d i c a t o r s   ( 1 2 ) ,  

a  s u p p o r t   means  (14)  for   s u p p o r t i n g   s a i d   i n d i c a t o r s   in  a 
s u b s t a n t i a l l y   c o p l a n a r   r e l a t i o n s h i p ,   c  h  a  r  a  c  t  e  r  -  
i  z  e   d  b  y  
e . )   an  a p e r t u r e   l a y e r   (16)  o v e r l y i n g   s a id   s u o p o r t   means  

(14)  and  sa id   i n d i c a t o r s   (12)  hav ing   l i g h t   t r a n s m i s s i v e  

a p e r t u r e s   (18)  t h e r e i n   a l i g n e d   wi th   r e s p e c t i v e   ones  o f  
s a id   i n d i c a t o r s ,  

f . )   a p e r t u r e   c o v e r s   (19)  l o c a t e d   on  s a i d   a p e r t u r e   l a y e r   f o r  

s e l e c t i v e l y   b l o c k i n g   l i g h t   t r a n s m i s s i o n   t h r o u g h   s e l e c t -  

ed  ones  of  s a id   a p e r t u r e s   and  

g . )   l a b e l   means  (22)  s e l e c t i v e l y   l o c a t e d   on  s a i d   a p e r t u r e  

l a y e r   (16)  and  h a v i n g   l i g h t   t r a n s m i s s i v e   a o e r t u r e s  
(24)  a l i g n e d   with  p r e s e l e c t e d   l i g h t   t r a n s m i t t i n g   o n e s  
of  s a id   a p e r t u r e s   (28)  in  sa id   a p e r t u r e   l a y e r   ( 1 6 ) .  

6.  A  c o n t r o l   panel   a c c o r d i n g   to  one  of  the   c l a i m s   1  to  5 ,  
c  h   a  r  a  c  t  e  r   z  e   d  b  v  a  t r a n s p a r e n t   c o v e r  

l a y e r   (26)  o v e r l y i n g   s a i d   a p e r t u r e   l a y e r   (16)  to  p r o t e c t  
s a i d   l a b e l s   (22)  and  s a i d   a D e r t u r e   c o v e r s   ( 1 9 ) .  

7.  A  c o n t r o l   panel  a c c o r d i n g   to  one  of  c l a i m s   1  to  5 ,  

c  h  a  r  a  c  t  e  r   i  z  e   d  i  n  t   h  a  t  s a id   i n d i c a -  

t o r s   (12)  are  l i g h t   e m i t t i n g   d i o d e s   ( L E D ) .  
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