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©  Code  confirmation  circuit. 

  A  code  confirmation  circuit  includes  input  means  com- 
prising  a  number  of  switches  (KI  to  Kn)  each  representing  a 
different  code  value.  A  counter (CT)  has  a  number  of  outputs 
energisable  in  sequence  from  a  datum  state  and  each 
representing  a  different  code  value.  Circuit  means  intercon- 
nect  the  switches  and  the  outputs  of  the  counter  such  that 
the  operation  of  a  switch  having  the  same  code  value  as  the 
energised  counter  output  causes  an  amplifier  (A1)  to  clock 
the  counter (CT)  so  as  to  energise  the  next  counter  output in 
sequence.  Resetting  means  comprising  a  second  amplifier 
(A2)  are  responsive  to  the  operation  of  an  incorrect  switch  to 
cause  the  counter  to  be  reset.  The  energisation  of  the  last 
counter  output  in  the  sequence  indicates  the  correct  sequ- 
ence  of  operation  of  the  switches. 



This  i n v e n t i o n   r e l a t e s   to  a  code  c o n f i r m a t i o n   c i r c u i t ,  

that   is  to  a  c i r c u i t   arranged  to  conf i rm,   or  o t h e r w i s e ,   that   an  

input   denoted  by  a  sequence  of  switch  o p e r a t i o n s   agrees   with  a 

p rede te rmined   code  sequence.   Such  a  c i r c u i t   may  be  used,  f o r  

example,  with  a  s o - c a l l e d   " d i g i t a l   lock"  in  which  the  o p e r a t i o n  

of  a  number  of  keys  in  the  c o r r e c t   sequence  is  n e c e s s a r y   for  t h e  

r e l e a s e   of  the  lock.  The  keys  are  f r e q u e n t l y ,   though  n o t  

n e c e s s a r i l y ,   marked  with  d i g i t s ,   though  o ther   symbols  a r e  

sometimes  u s e d ,  

According  to  the  p resen t   i n v e n t i o n   there   is  provided  a  

code  c o n f i r m a t i o n   c i r c u i t   which  i nc ludes   input  means  c o m p r i s i n g  

a  number  of  swi tches   each  r e p r e s e n t i n g   a  d i f f e r e n t   code  va lue ,   a 

counter   having  a  number  of  outputs   e n e r g i s a b l e   in  sequence  f rom 

a  datum  s t a t e   and  each  co r re spond ing   to  a  d i f f e r e n t   code  v a l u e ,  

c i r c u i t   means  i n t e r c o n n e c t i n g   the  said  swi tches   and  the  s a i d  

counter   o u t p u t s   such  that   the  o p e r a t i o n   of  a  switch  having  t h e  

same  code  value  as  an  energ i sed   counter   output   causes  t h e  

counter   to  be  c locked  so  as  to  e n e r g i s e   the  next  coun te r   o u t p u t  

in  the  sequence ,   and  r e s e t t i n g   means  r e s p o n s i v e   to  the  o p e r a t i o n  

of  a  switch  having  a  code  value  d i f f e r e n t   from  tha t   of  an 

ene rg i sed   counter   output   to  prevent   the  c lock ing   of  the  c o u n t e r  

to  the  next  output   in  sequence,  the  e n e r g i s a t i o n   of  the  l a s t  

counter   output   in  the  sequence  i n d i c a t i n g   the  c o n f i r m a t i o n   o f  

the  code  i d e n t i f i e d   by  the  sequence  in  which  the  swi tches   were  

o p e r a t e d .  

The  i n v e n t i o n   will   now  be  d e s c r i b e d   with  r e f e r e n c e   t o  

the  accompanying  drawings,   in  w h i c h : -  

Figure  1  is  a  schematic  c i r c u i t   diagram  of  a  f i r s t  

embodiment ;  

Figure   2  shows  a  p o s s i b l e   m o d i f i c a t i o n   to  the  c i r c u i t  

of  Figure  1 ;  

Figure  3  is  a  s i m i l a r   diagram  of  a  second  embodiment ;  

and 

Figure  4  shows  a  m o d i f i c a t i o n   to  the  embodiment  o f  

Figure  3.  



R e f e r r i n g   now  to  Figure  1,  th i s   shows  a  simple  c i r c u i t  

accord ing   to  the  i n v e n t i o n .   The  swi tches   are  in  the  form  o f  

p u s h - b u t t o n   keys  of  which  only  six  are  shown.  A  counter   CT  ha s  

each  of  i t s   ou tpu t s   connected  d i r e c t l y   through  a  separa te   and 

p r ede t e rmined   one  of  the  keys  Kl  to  Kn  to  a  common  point  P.  A 

c a p a c i t o r   is  connected  to  point   P  to  remove  t r a n s i e n t s   caused  by 

key  c o n t a c t   bounce.   A  f i r s t   a m p l i f i e r   Al  has  i t s   n o n - i n v e r t i n g  

input   connec ted   to  point   P  and  to  a  p o t e n t i a l   d i v i d e r   c o m p r i s i n g  

r e s i s t o r s   RA  and  RB,  and  has  i t s   n o n - i n v e r t i n g   i n p u t  

connec ted   to  a  r e f e r e n c e   v o l t a g e   VRlder ived  from  a  f u r t h e r  

p o t e n t i a l   d i v i d e r   compris ing   r e s i s t o r s   RC,  RD  and  RE. 
The  output   of  a m p l i f i e r   Al  is  connec ted   to  the  r e se t   input  RS  o f  

the  coun te r   CT.  A  second  a m p l i f i e r   A2  has  i t s   i n v e r t i n g   i n p u t  

connected   to  the  common  point   P,  and  has  i t s   n o n - i n v e r t i n g   i n p u t  

connected   to  a  second  r e f e r e n c e   v o l t a g e   V R 2 ,  a l s o   der ived  f rom 

the  f u r t h e r   p o t e n t i a l   d i v i d e r ,   which  is  h igher   than  VR1.  The 

output   of  a m p l i f i e r   A2  is  connected   to  the  c l o c k , i n p u t   CK  of  t h e  

coun te r   CT.  The  l a s t   output   of  the  counte r   CT  is  connected  t o  

some  form  of  a c t u a t o r ,   shown  here  as  a  r e l ay   RL,  to  o p e r a t e  

whatever   mechanism  or  c i r c u i t   is  c o n t r o l l e d   by  the  c i r c u i t .  

In  o p e r a t i o n ,   the  coun te r   is  normal ly   r e se t   to  i t s   ' 0 '  

s t a t e ,   with  the  '0'  output   of  the  coun te r   in  the  high  s t a t e   and 

a w a i t i n g   o p e r a t i o n   of  the  keys.  If  the  key  connected  to  t h i s  

o u t p u t ,   shown  in  the  drawing  as  key  K8,  is  p r e s s e d ,   then  t h e  

n o n - i n v e r t i n g   input   of  a m p l i f i e r   Al  also  goes  high.  T h i s  

causes  no  change  in  the  a m p l f i e r   ou tpu t .   S i m i l a r l y ,   t h e  

i n v e r t i n g   input   of  the  a m p l i f i e r   A2  goes  low  on  key  c l o s u r e .  

This  change  does  a f f e c t   the  c o u n t e r ,   but  the  subsequent   change  

when  the  key  K8  is  r e l e a s e d   r e s u l t s   in  the  output   of  a m p l i f i e r  

A2  going  high  and  causing  the  coun te r   CT  to  clock  so  as  t o  

e n e r g i s e   the  '1'  output  of  the  c o u n t e r .   The  above  procedure  i s  

fol lowed  each  time  tha t   a  key  is  ope ra ted   in  the  c o r r e c t  

sequence ,   th is   sequence  being  de te rmined   purely  by  t h e  

i n t e r c o n n e c t i o n s   between  the  keys  and  the  counte r   o u t p u t s .  

I f ,   at  any  time,  an  i n c o r r e c t   key  is  pressed ,   then  t h e  

n o n - i n v e r t i n g   inputs   of  the  two  a m p l i f i e r s   go  low.  The  o u t p u t  

of  a m p l i f i e r   Al  also  goes  low,  and  on  the  subsequent   r e l e a s e   o f  



the  key  the  change  in  output   from  a m p l i f i e r   Al  r e s e t s   t h e  

counter   CT. 

It  wi l l   be  seen  tha t   the  c i r c u i t   a r rangement   d e s c r i b e d  

above  allows  each  key  to  be  used  only  once  in  a  s e q u e n c e .  

Hence  with  ten  keys  and  a  t e n - s t a g e   counter   CT  a  maximum  of  10:  

or  3.63  x  106  d i f f e r e n t   combina t ions   is  p o s s i b l e .   C lea r ly   a  

sma l l e r   or  l a r g e r   number  of  keys  may  be  used,   with  t h e  

a p p r o p r i a t e   coun te r ,   to  p rovide   sequences  of  d i f f e r e n t   l e n g t h .  

However,  every  key  connected   to  a  counter   output   must  be  used  t o  

ob ta in   a  complete  sequence,   though  some  keys  could  be  "dummy" 

keys,   with  no  ac tua l   c o n n e c t i o n   to  the  c o u n t e r .  

Figure  2  shows  a  m o d i f i c a t i o n   of  the  c i r c u i t   of  F i g u r e  

1  to  inc lude   a  second  coun te r   CT1  arranged  to  render   the  c i r c u i t  

i n o p e r a t i v e ,   or  give  an  alarm,  a f t e r   a  p r ede t e rmined   number  o f  

e r r o r s .   This  second  c o u n t e r  i s   clocked  by  the  " r e s e t "   s i g n a l s  

from  a m p l i f i e r   Al  of  Figure  1,  and  an  output   from  the  c o u n t e r  

CT2  a f t e r   a  p rede te rmined   number  of  input  s i g n a l s   ope ra t e s   a 

l ock -ou t   or  alarm  c i r c u i t   AM. 

Figure  3  shows  a  second  embodiment  which  al lows  for  a  

l a r g e r   number  of  p o s s i b l e   code  combinat ions   by  a l lowing   each  key 

to  be  used  as  many  times  as  r e q u i r e d .   Such  an  a r r a n g e m e n t  

having  ten  keys  wil l   provide   1010  p o s s i b l e   c o m b i n a t i o n s .  

Refe r r ing   now  to  Figure  3,  the  counter   CT  is  s t i l l  

used,  and  each  output   except   the  '0'  s t a t e   output   is  c o n n e c t e d  

to  the  common  point   P  through  a  s e p a r a t e   r e s i s t o r   Rl  to  R9  o f  

p rede te rmined   value.   Also  connected  to  the  common point   P  a r e  

four  r e s i s t o r s   R10  to  R13  connected  to  a  vo l t age   source  -V  b y  

way  of  a  conven t iona l   b i n a r y - c o d e d   decimal  keyboard  K.  The 

keyboard  is  arranged  to  connect   one  or  more  of  the  r e s i s t o r s   R10 

to  R13  to  the  vo l t age   source ,   depending  on  which  key  i s  

ope ra t ed .   Each  output   from  the  keyboard  K  is  a lso  c o n n e c t e d  

through  r e s i s t o r s   to  a  t r a n s i s t o r   i n v e r t e r   Q1  connected   to  t h e  

clock  input  CK  of  the  coun te r   CT.  The  clock  input   CK  is  a l s o  

connected  to  the  c o n t r o l   input   of  a  switch  Q2. 
The  common  point   P  is  also  connected  by  switch  Q2  t o  

the  i n v e r t i n g   input  of  an  a m p l i f i e r   Al  having  i t s   n o n - i n v e r t i n g  

input   connected  to  a  r e f e r e n c e   vol tage   VR,  p r e f e r a b l y   z e r o .  



The  output   of  a m p l i f i e r   Al  is  connected  to  the  i n v e r t i n g   i n p u t  

of  a  second  a m p l i f i e r   A2,  again  having  i t s   n o n - i n v e r t i n g   i n p u t  

connected  to  the  same  r e f e r e n c e   vo l t age   VR.  The  ou tputs   o f  

the  two  a m p l i f i e r s   Al  and  A2  are  connected  t h r o u g h  

diodes  Dl  and  D2  to  the  r e s e t   input  RS  of  the  counter   CT.  As 

in  the  p rev ious   embodiment  the  output   of  the  l a s t   s tage  of  t h e  

counter   is  connec ted   to  an  a c t u a t o r ,   such  as  a  r e l ay   RL,  or  t o  

ano ther   c i r c u i t   or  c i r c u i t   e l e m e n t .  

The  va lues   of  the  r e s i s t o r   Rl  to  R9  and  R10  to  R13  a r e  

de termined  as  f o l l o w s : -   each  s u c c e s s i v e   output   of  the  c o u n t e r  

CT  from  the  datum  or  '0'  s t a t e ,   r e p r e s e n t s   a  d i f f e r e n t  

s u c c e s s i v e   code  va lue .   If ,   for  example,  nine  keys  provide  n i n e  

decimal  d i g i t s ,   and  the  counter   CT  is  a  ten  s tage  coun te r ,   t h e n  

the  code  w i l l   have  nine  d i g i t s ,   each  being  r e p r e s e n t e d   by  a 

d i f f e r e n t   ou tpu t   from  the  counte r .   When  the  counter   is  in  any 

p a r t i c u l a r   s t a t e ,   then  cu r r en t   from  the  counte r   output   wi l l   f low 

through  the  e n e r g i s e d   one  of  the  r e s i s t o r s   Rl  to  R9,  causing  a 

vo l t age   to  e x i s t   at  the  common  point   P.  Equa l ly ,   when  one  o f  

the  keys  of  the  keyboard  is  p res sed ,   a  p a r t i c u l a r   vo l t age   w i l l  

be  developed  across   the  s e l e c t e d   one  or  ones  of  the  r e s i s t o r s  

R10  to  R13  and  a p p l i e d   to  the  common  po in t   P.  

If  the  two  vo l t ages   are  a r ranged  to  be  of  o p p o s i t e  

p o l a r i t y ,   then  when  they  are  equal  there   wi l l   be  no  r e s u l t a n t  

vo l t age   at  poin t   P.  The  r e s i s t o r s   Rl  to  R9  are  thus  chosen  so  

tha t   the  v o l t a g e   developed  across  the  nth  one  is  equal  and 

oppos i t e   to  the  vo l t age   developed  at  point   P  r e s u l t i n g   from  t h e  

o p e r a t i o n   of  the  key  r e p r e s e n t i n g   the  nth  d i g i t   in  the  code 

s e q u e n c e .  

The  o p e r a t i o n   of  the  c i r c u i t   is  as  f o l l o w s : -  

The  coun te r   CT  is  i n i t i a l l y   in  the  r e se t   s t a t e ,   w i t h  

only  the  '0'  input   high  and  with  no  output   r e s i s t o r   e n e r g i s e d .  

The  o p e r a t i o n   of  the  key  r e p r e s e n t i n g   the  f i r s t   d i g i t   in  t h e  

code  sequence,   r e s u l t s   in  cu r ren t   f lowing  through  one  or  more  o f  

r e s i s t o r s   R10  to  R13.  At  the  same  t ime,  the  o p e r a t i o n   of  t h e  

key  causes  the  counte r   to  be  clocked  via  switch  Q,  so  that   t h e  

'1'  output   is  e n e r g i s e d .   The  vol tage   developed  across   r e s i s t o r  

Rl  is  a r ranged   to  be  equal  and  oppos i t e   to  tha t   developed  a c r o s s  



the  s e l e c t e d   ones  of  r e s i s t o r s   R10  to  R13,  and  hence  the  v o l t a g e  

at  point   P  does  not  change.  Switch  Q2  ia  also  c l o s e d ,  

connec t ing   point   P  to  the  i n v e r t i n g   inpu t s   of  a m p l i f i e r s   Al  and 

A2,  and  s ince   the  vo l t age   at  P  does  not  change  there  is  no  

output   from  e i t h e r   of  a m p l i f i e r s   Al  and  A2.  Hence  the  c o u n t e r  

CT  is  not  r e s e t .   When  the  key  is  r e l e a s e d ,   switch  Q2  o p e n s ,  

thus  p r e v e n t i n g  a m p l i f i e r s   Al  and  A2  from  responding   to  t h e  

r e s u l t i n g   imbalance  at  point   P.  

When  the  next  key  is  p r e s s e d ,   the  counter   is  a g a i n  

c locked ,   to  e n e r g i s e   r e s i s t o r   R2.  Again,  if  the  v o l t a g e  

developed  across   them  is  a r ranged   to  be  equal  and  oppos i t e   t o  

that   developed  across   r e s i s t o r   R10  then  the  counter   CT  wi l l   n o t  

be  r e s e t .  

The  process   may  be  r e p e a t e d   th roughou t   the  code 

sequence,   u n t i l   the  output  from  the  l a s t   s tage  of  the  c o u n t e r  

shows  tha t   the  r e q u i r e d   number  of  keys  have  been  pressed   in  t h e  

c o r r e c t   sequence ,   and  the  a c t u a t o r   RL  is  e n e r g i s e d .  

I f ,   at  any  s tage ,   a  wrong  key  is  p res sed ,   then  t h e  

vo l t age   at  point   P  wi l l   not  be  zero.   If  i t   is  e i t h e r  

s u b s t a n t i a l l y   p o s i t i v e   or  n e g a t i v e   then  there   wi l l   be  an  o u t p u t  

from  one  of  the  two  a m p l i f i e r s   Al  and  A2,  and  the  counter   w i l l  

be  r e s e t .  

It  wi l l   be  seen  that   the  c i r c u i t   d e s c r i b e d   above  g i v e s  

the  f u l l   range  of  9   p o s s i b l e   combina t ions .   Simpler  o r  

s h o r t e r  

sequences  may  obvious ly   be  used  by  using  codes  having  a  s h o r t e r  

sequence  of  d i g i t s .   Each  d i g i t   may  be  used  in  the  sequence  a s  

of ten   as  r e q u i r e d ,   or  not  used  at  a l l .  

In  some  s i t u a t i o n s   the  c i r c u i t   of  F i g u r e   3  is  n o t  

s u i t a b l e ,   p a r t i c u l a r l y   because  i t   r e q u i r e s   five  connec t ions   f rom 

the  keyboard  to  the  r e s i s t o r   and  the  remaining  c i r c u i t r y .   In  a 

system,  such  as  an  alarm  system,  having  a  s ing le   wire  loop,  some 

other   a r rangement   has  to  be  used.  Figure  4  shows  such  an  

arrangement   which  may  be  connected  in to   such  a  loop  s y s t e m .  

The  main  d i f f e r e n c e   from  the  c i r c u i t   of  Figure  3  is  t h e  

modif ied  connec t ion   of  the  keyboard  and   the  i n c l u s i o n   of  an  

a n a l o g - t o - d i g i t a l   conve r t e r   AD,  and  a  cons t an t   cu r ren t   g e n e r a t o r  
CC. 



The  swi tches   may  be  in  the  form  of  p u s h - b u t t o n   keys,  o f  

which  only  six  are  shown,  l a b e l l e d   Kl  to  K6.  These  s w i t c h e s  

are  connected  across   four  r e s i s t o r s   R14  to  R17  connected  i n  

s e r i e s   with  one  a n o t h e r .   The  values  of  the  r e s i s t o r s   are  such 

tha t   any  s e r i e s   c o n n e c t i o n   of  one  or  more  of  the  r e s i s t o r s   w i l l  

give  an  unique  t o t a l   r e s i s t a n c e   value.   Conven i en t l y ,   though 

not  n e c e s s a r i l y ,   the  r e s i s t o r s   may  have  r e s i s t a n c e   v a l u e s  

r e l a t e d   by  a  binary  sequence ,   such  as  N,  2N,  4N  and  8N.  With 

the  a p p r o p r i a t e   c o n n e c t i o n   of  the  swi tches   K,  these  r e s i s t o r s  

would  

give  up  to  s i x t e e n   unique  r e s i s t a n c e   va lues   on  the  ope ra t i on   o f  

a  s i n g l e   one  of  the  s w i t c h e s .   The  s e r i e s - c o n n e c t e d   r e s i s t o r s  

are  connected  ac ross   the  output   of  the  c o n s t a n t   c u r r e n t  

g e n e r a t o r   CC. 

The  vo l t age   g e n e r a t e d   across   the  s e r i e s - c o n n e c t e d  

r e s i s t o r s   R14  to  R17,  or  any  of  those  r e s i s t o r s ,   is  appl ied   t o  

the  input   of  a  f o u r - b i t   a n a l o g - t o - d i g i t a l   c o n v e r t e r   AD.  The 

four  ou tputs   of  the  c o n v e r t e r   are  each  connected  th rough  

s e p a r a t e   r e s i s t o r s   R10  to  R13  to  the  common  point   P .  

The  counter   CT  and  a m p l i f i e r s   Al  and  A2  are  connec t ed  

as  shown  in  Figure  3,  and  the  c i r c u i t   o p e r a t e s   in  a  s i m i l a r  

manner.  A  vo l tage   developed  across  one  or  more  of  r e s i s t o r s  

R14  to  R17  produce  a  p a r t i c u l a r   combinat ion  of  ou tpu ts   from  t h e  

c o n v e r t e r   AD,  r e s u l t i n g   in  a  vo l tage   at  point   P  unique  to  t h e  

code  value  of  the  d e p r e s s e d   key.  As  be fo re ,   for  c o r r e c t  

o p e r a t i o n   th is   vo l t age   is  o f f s e t   by  the  vo l t age   developed  a c r o s s  

the  r e s i s t o r   connected  to  the  energ i sed   counter   o u t p u t .  

As  be fo re ,   the  l ock -ou t   or  alarm  c i r c u i t   may  be  added 

to  th i s   embodiment .  

It  wi l l   be  a p p r e c i a t e d   that   wh i l s t   i t   is  convenient   f o r  

the  two  v o l t a g e s   appea r ing   at  point  P  to  o f f s e t   one  another ,   i t  

is  p o s s i b l e   for  these   to  be  combined  a d d i t i v e l y ,   with  s u i t a b l e  

a r rangement   of  the  r e f e r e n c e   vo l t ages   on  the  two  a m p l i f i e r s   Al 

and  A2.  T h e  f i n a l   "code  confirmed"  output   from  the  l a s t   s t a g e  

of  the  counter   may  be  used  for  any  des i red   purpose .   In  t h e  

case  of  a  d i g i t a l   lock  th i s   may  opera te   a  locking  or  u n l o c k i n g  

mechanism,  but  in  o the r   a p p l i c a t i o n s   the  output   may  be  used  f o r  

other   p u r p o s e s .  



1.  A  code  c o n f i r m a t i o n   c i r c u i t   which  i n c l u d e s   input  means 

compr i s ing   a  number  of  swi tches   each  r e p r e s e n t i n g   a  d i f f e r e n t   code 

va lue ,   a  coun te r   having  a  number  of  ou tpu ts   e n e r g i s a b l e   in  s equence  

from  a  datum  s t a t e   and  each  c o r r e s p o n d i n g   to  a  d i f f e r e n t   code  v a l u e ,  

c i r c u i t   means  i n t e r c o n n e c t i n g   the  said  swi tches   and  the  said  c o u n t e r  

ou tpu t s   such  that   the  o p e r a t i o n  o f   a  switch  having  the  same  code 

value  as  an  e n e r g i s e d   counter   output   causes  the  counter   to  be 

clocked  so  as  to  e n e r g i s e   the  next  counter   output   in  the  s e q u e n c e ,  

and  r e s e t t i n g   means  r epons ive   to  the  o p e r a t i o n   of  a  switch  having  a 

code  value  d i f f e r e n t   to  that   of  an  ene rg i sed   coun te r   output   t o  

prevent   the  c lock ing   of  the  counter   to  the  next  ou tpu t   in  s e q u e n c e ,  

the  e n e r g i s a t i o n   of  the  l a s t   counter   output   in  the  s e q u e n c e  

i n d i c a t i n g   the  c o n f i r m a t i o n   of  the  code  i d e n t i f i e d   by  the  s e q u e n c e  
in  which  the  swi tches   were  o p e r a t e d .  

2.  A  c i r c u i t   as  claimed  in  Claim  1  in  which  the  c i r c u i t  

means  i nc lude   a  s e p a r a t e   d i r e c t   connec t ion   from  each  one  of  s a i d  

swi tches   to  a  s e l e c t e d   and  d i f f e r e n t   one  of  the  coun te r   ou tpu t s ,   and 

a  common  connec t i on   from  each  one  of  said  swi tches   to  a  c o m p a r a t o r  

ope rab l e   to  clock  the  c o u n t e r .  

3.  A  c i r c u i t   as  claimed  in  Claim  2  in  which  the  r e s e t t i n g  

means  i nc ludes   a  f u r t h e r   comparator   connected  to  the  said  common 

c o n n e c t i o n   and  ope rab le   to  r e s e t   the  counter   to  i t s   datum  s t a t e .  

4.  A  c i r c u i t   as  claimed  in  Claim  1  in  which  the  c i r c u i t  

means  incudes   a  s e p a r a t e   r e s i s t o r   connected  between  each  c o u n t e r  

output   and  a  common  poin t ,   and  a  number  of  f u r t h e r   r e s i s t o r s  

connected   between  said  switches  and  said  common  p o i n t ,   the  s w i t c h e s  

being  a r ranged   such  that  the  o p e r a t i o n   of  any  one  switch  causes  t h e  

e n e r g i s a t i o n   of  an  unique  combinat ion  of  said  f u r t h e r   r e s i s t o r s ,   t h e  

values   of  the  s e p a r a t e   r e s i s t o r s   and  of  the  f u r t h e r   r e s i s t o r s   b e i n g  

such  tha t   the  e n e r g i s a t i o n   of  a  c o r r e c t   key  in  the  sequence  r e s u l t s  

in  no  change  in  the  p o t e n t i a l   of  the  said  common  p o i n t .  

5.  A  c i r c u i t   as  claimed  in  Claim  4  in  which  the  o p e r a t i o n  

of  any  one  of  said  switches  causes  the  counter   to  clock  to  i t s   n e x t  

o u t p u t .  
6.  A  c i r c u i t   as  claimed  in  Claim  1  which  i nc ludes   a  c h a i n  

of  s e r i e s - c o n n e c t e d   r e s i s t o r s   having  the  switches   connected  t h e r e t o  



in  such  a  manner  that   the  o p e r a t i o n   of  any  one  switch  r e s u l t s   in  a 

t o t a l   r e s i s t a n c e   which  is  d i f f e r e n t   from  that   r e s u l t i n g   from  t h e  

o p e r a t i o n   of  any  o ther   swi tch ,   a  c o n s t a n t - c u r r e n t   g e n e r a t o r   a r r a n g e d  

to  cause  a  c o n s t a n t   c u r r e n t   to  pass  through  said  chain  o f  

s e r i e s - c o n n e c t e d   r e s i s t o r s ,   an  a n a l o g - t o - d i g i t a l   c o n v e r t e r  

r e s p o n s i v e   to  the  vo l t age   developed  across   said  chain  to  produce  an 

output   at  one  or  more  of  i t s   ou tput   t e r m i n a l s ,   a  s e p a r a t e   f i r s t  

r e s i s t o r   connec ted   between  each  output   of  the  said  c o n v e r t e r   and  a 

common  p o i n t ,   and  s e p a r a t e   second  r e s i s t o r s   connected  b e t w e e n  

s e l e c t e d   ones  of  the  counte r   ou tpu t s   and  said  common  po in t ,   t h e  

a r rangement   being  such  that   the  e n e r g i s a t i o n   of  a  c o r r e c t   key  i n  

sequence  r e s u l t s   in  no  change  in  the  p o t e n t i a l   of  the  said  common 

p o i n t .  

7.  A  c i r c u i t   as  claimed  in  Claim  6  in  which  the  o p e r a t i o n  

of  any  one  of  said  swi tches   causes  the  counte r   to  clock  to  i t s   n e x t  

o u t p u t .  
8 .   A  c i r c u i t   as  claimed  in  any  one  fo  the  p reced ing   c l a i m s  

which  i n c l u d e s   an  a c t u a t o r   which  is  e n e r g i s e d   on  the  c o n f i r m a t i o n   o f  

the  c o d e .  

9.  A  c i r c u i t   as  claimed  in  any  one  of  Claims  1-  to  8  which 

i n c l u d e s   an  alarm  ope rab l e   if  the  coun te r   is  r e se t   by  the  i n c o r r e c t  

o p e r a t i o n   of  a  s w i t c h .  

10.  A  c i r c u i t   as  claimed  in  any  one  of  Claim  1  to  9  i n  

which  the  swi tches   are  in  the  form  of  push -bu t t on   k e y s .  






	bibliography
	description
	claims
	drawings

