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©  Key-operated  locking  device. 
@  Locking  device,  typically  for  electrically  actuated  motor 
vehicle  door  latches  and  the  like,  uses  a  key  (10)  having  a  light 
impermeable  blade  (11)  with  at  least  two  series  of  light- 
permeable  apertures  (12,  13)  e.g.  along  its  opposite  edges 
whose  positioning  provides  a  key  code.  The  device  incorpo- 
rates  light  transmitters  (31)  and  receivers  (32)  positioned  to 
read  the  apertures  of  each  series  and  generate  signals  corres- 
ponding  to  the  code  as  the  key  is  withdrawn  from  a  slot  (24) 
after  insertion  which  actuates  a  switch  (38)  which  energises 
the  transmitters.  A  logic  circuit  provides  an  unlocking  signal  in 
response  only  to  a  key  having  the  correct  coding. 
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This  i n v e n t i o n   r e l a t e s   to  k e y - o p e r a t e d   locking  devices  of  t h e  

kind  which  include  a  housing  having  a  key  s l o t   into  which  

a  key  can  be  i n se r t ed   to  ope ra t e   the  d e v i c e .  

A  number  of  proposals   have  been  made  to  i nc rea se   the  degree  o f  

s e c u r i t y   a f fo rded   by  such  devices   by  the  use  of  keys  o the r   t h a n  

c o n v e n t i o n a l   metal  blades  formed  with  cuts  to  correspond  to  a 

p a r t i c u l a r   p a t t e r n   of  tumblers   wi th in   the  device .   For  example ,  

keys  have  been  proposed  in  the  form  of  p l a s t i c   cards  c o n t a i n i n g  

embedding  magnetic  or  o ther   m e t a l l i c   elements  which  g e n e r a t e  

a p p r o p r i a t e   magnetic  or  o the r   s i g n a l s   when  i n s e r t e d   wi th in   t h e  

d e v i c e .  

P roposa l s   have  also  been  made  which  involve  the  use  of  o p t i c a l  

devices   for   sens ing ,   for  example,  the  pa t t e rn   of  a  s e r i e s   o f  

a p e r t u r e s   formed  in  a  p l a s t i c   card.   Such  proposa ls   have,  however, 

not  been  s u i t a b l e   for  au tomot ive   a p p l i c a t i o n s   and  have  been  used ,  

for  example,  for  p e r m i t t i n g   only  approved  ope ra to r s   to  o p e r a t e  

e l e c t r i c a l   equipment  or  to  en te r   s p e c i f i c   areas  of  a  b u i l d i n g .  

It  is  a cco rd ing ly   an  o b j e c t   of  the  inven t ion   to  provide  an  

improved  form  of  key -ope ra t ed   locking  device  which  i n c o r p o r a t e s  

o p t i c a l   means  for  de te rmin ing   the  c o r r e c t n e s s   or  o therwise   o f  

an  i n s e r t e d   key .  

According  to  the  p resen t   i nven t ion   there   is  provided  a  k e y -  

ope ra t ed   locking  device  for  o p e r a t i o n   by  a key  which  inc ludes   a 

l i g h t - i m p e r m e a b l e   blade  formed  with  at  l eas t   two  se r i e s   o f  

a p e r t u r e s ,   said  device  compris ing   a  housing  having  a  key  s l o t  

for  i n s e r t i o n   of  a  key,  swi tch  means  p o s i t i o n e d   for  o p e r a t i o n  

by  an  i n s e r t e d   key,  l i g h t   t r a n s m i t t e r   and  r e c e i v e r   means  a s s o c i a t e d  

with  each  of  the  s e r i e s   of  a p e r t u r e s ,   and  cont ro l   means  such  

t h a t ,   on  ope ra t ion   by  an  i n s e r t e d   key,  the  l i g h t   t r a n s m i t t e r   and 

r e c e i v e r   means  are  a c t u a t e d   to  genera te   a  s e r i e s   of  s i g n a l s  

dur ing  withdrawal  of  the  key  in  dependence  on  the  arrangements   o f  

the  a p e r t u r e s   in  the  s e r i e s .  



The  key  i n s e r t i o n   s l o t   is  p r e f e r a b l y   oepn  at  i t s   rear   end  

so  t h a t ,   when  the  key  is  f u l l y   i n s e r t e d ,   i t   p r o j e c t s   beyond 

the  rear   o f  t h e   housing.   A  sp r ing - loaded   s h u t t e r   will   be  

provided   to  l i m i t   the  en t ry   of  dust  and  d i r t   in to   the  key  s l o t  

but  th i s   open-ended  ar rangement   will  ensure  t h a t   a  c o n t i n u o u s  

c l e a n i n g   ac t i on   can  be  ob ta ined   to  avoid  any  bu i ld   up  of  d i r t  

w i th in   the  key  s l o t .  

The  key  p r e f e r a b l y   comprises   a  f l a t   metal  blade  of  e l o n g a t e  

r e c t a n g u l a r   form  which  is  formed  along  the  two  longer   e d g e s  

t h e r e o f   with  c u t - o u t s   which  provide  the  s e r i e s   of  a p e r t u r e s ,  

the  metal  p l a t e   being  encased  within  a  ldyer  of  a  t r a n s p a r e n t  

p l a s t i c s   m a t e r i a l   which  is  shaped  to  provide  a  handle  for   t h e  

key,  t ha t   pa r t   of  the  p l a s t i c s   mater ia l   enc los ing   the  blade  o f  

the  key  being  of  T-shape  in  c r o s s - s e c t i o n   over  a  po r t i on   o f  

t t s   length   with  the  en t r ance   to  the  key  i n s e r t i o n   s l o t   o f  

c o r r e s p o n d i n g   c r o s s - s e c t i o n   so  tha t   the  key  can  only  be 

i n s e r t e d   in  the  s l o t   when  in  the  requi red   o r i e n t a t i o n .  

The  key  c o n f i g u r a t i o n   is  p r e f e r a b l y   such  tha t   the  po r t i on   o f  

T-shape  i n  c r o s s - s e c t i o n   is  adjacent   the  handle  and  tha t   t h e  

end  of  the  T-shaped  p o r t i o n   is  arranged  to  ope ra te   the  switch  means. 

The  key  is  p r e f e r a b l y   ar ranged  to  engage  a  s p r i n g - l o a d e d   l ever   t o  

a c t u a t e   the  switch  means,  the  pos i t i on   o f  t h e   T-shaped  p o r t i o n  

of  the  key  shank  in  r e l a t i o n   to  the  s e r i e s  o f   a p e r t u r e s   in  t h e  

key  blade  being  such  t ha t   the  aper tu res   are  d i sposed   beyond 

the  l i g h t   t r a n s m i t t e r   and  r e c e i v e r   means  when  the  l eve r   i s  

engaged  by  the  key  to  a c t u a t e   the  switch  means.  

P u s h - b u t t o n   ope ra t ed   means  may  also  be  provided  for  o p e r a t i n g  

the  l eve r   and  a c t u a t i n g   the  switch  means  to  gene ra t e   a  " l o c k i n g "  

s igna l   as  opposed  to  the  unlocking  signal  which  is  g e n e r a t e d  

when  the  c o r r e c t   key  is  i n s e r t e d   to  ac tua te   the  switch  means 

and  is  then  removed  from  the  key  i n s e r t i o n   s l o t   to  nove  the  s e r i e s  

of  a p e r t u r e s   pas t   the  l i g h t   t r a n s m i t t e r   and  r e c e i v e r   Means  t o  

g e n e r a t e   the  a p p r o p r i a t e   s ignal   p a t t e r n .  



The  i n v e n t i o n   wil l   now  be  descr ibed   by  way  of  example  w i t h  

r e f e r e n c e   to  the  accompanying  drawings  in  w h i c h : -  

Figures   1,  2  and  3  i l l u s t r a t e   a  k e y ,  

Figures  4  to  8  i l l u s t r a t e   a  locking  dev ice ,   and  

Figure  9  i l l u s t r a t e s   the  method  of  i n s t a l l a t i o n   of  the  d e v i c e  

wi th in   a  v e h i c l e ,  

The  key  10  i nc ludes   a  r e c t a n g u l a r   metal  blade  11  which  is  formed 

with  a  s e r i e s   of  a p e r t u r e s   12  and  13  along  each  of  i ts  two  l onge r  

edges.  As  shown,  there   are  e ight   a p e r t u r e   p o s i t i o n s   1  to   8 

along  each  of  the  two  edges  and  each  edge  will   e i t h e r   have  o r  

not  have  an  a p e r t u r e   depending  on  the  key  c o d é .   Where  a p e r t u r e s  

are  provided  oppos i t e   each  other  at  a  p a r t i c u l a r   p o s i t i o n ,   t h e  

s ignal   g e n e r a t e d   can  be  considered  as  a  "1"  s i g n a l ;   when  an 

a p e r t u r e   is  p rovided  at  a  p a r t i c u l a r   p o s i t i o n   only  in  edge  12,  the  

s ignal   g e n e r a t e d   can  be  considered  as  a  "2"  s i g n a l ;   and  when  an 

a p e r t u r e   is  p rovided  at  a  p a r t i c u l a r   p o s i t i o n   only  in  edge  13,  

the  s ignal   g e n e r a t e d   can  be  cons idered   as  a  "3"  s igna l .   Thus 

the  code  for   the  p a r t i c u l a r   aper tu re   c o n f i g u r a t i o n   shown  i n  

Figure  2  of  the  drawings  is  "11323112".  In  th i s   r espec t   i t   i s  

to  be  noted  t h a t   the  code  commences  with  the  p o s i t i o n   f u r t h e s t  

from  the  f ree   end  of  the  key.  

T h e  a p e r t u r e   metal  blade  11  is  encased  wi thin   a  layer   14  of  a 

t r a n s p a r e n t   s y n t h e t i c   p l a s t i c s   m a t e r i a l ,   for  example  an  a c r y l a t e  

r e s i n ,   the  l a y e r   14  of  p l a s t i c s   ma te r i a l   being  shaped  to  p r o v i d e  

a  handle  15  which  may  be  of  g e n e r a l l y   t r a p e z o i d a l   form  a s  

i l l u s t r a t e d   or  of  any  o ther   convenien t   des ign.   That  par t   of  the  

p l a s t i c s   l a y e r   14  which  covers  the  main  po r t i on   of  the  m e t a l  

blade  is  of  r e c t a n g u l a r   c r o s s - s e c t i o n   for  the  ma jor i ty   of  i t s  

length   but  i n c l u d e s   a  par t   16  which  is  of  T - s e c t i o n   in  c r o s s -  

s e c t i o n .   The  pa r t   16  is  ad jacent   the  handle  15  and  t e r m i n a t e s  

in  an  i n c l i n e d   ramp  su r f ace   17.  

Re fe r r ing   next  to  the  device  shown  in  Figures  4  to  8,  t h i s  

inc ludes   a  housing  comprising  an  ou te r   housing  member  20  and  

an  inner  housing  member  21.  The  two hous ing   members  20  and  21 



are  formed  as  p l a s t i c   mouldings  and,  when  the  o ther   componen t s  

of  the  device   have  been  a t t ached   to  the  housing  members,  t h e  

two  housing  members  20  and  21  are  assembled  t o g e t h e r   by  means  

of  a  pa i r   of  r e t a i n i n g   pins  22  which  pass  through  a p e r t u r e s  

formed  in  lugs  23  of  the  housing  member  20  and  bear  a g a i n s t   t h e  

r e a r   s u r f a c e   of  the  inner   housing  member  21.  The  outer   h o u s i n g  

member  20  i n c l u d e s   a  key  i n s e r t i o n   s l o t   24  the  c o n f i g u r a t i o n   o f  

which  is  such  as  to  provide  l e a d - i n   sur faces   25  leading  to  a  T 

c r o s s - s e c t i o n   p o r t i o n   of  such  s ize  as  to  rece ive   the  T - c r o s s -  

s e c t i o n   pa r t   16  of  the  key  as  a  f ree   s l i d ing   f i t .   The  c r o s s -  

piece  of  the  T  f o rma t ion   is  in  r e g i s t e r   with  a  r e c t a n g u l a r   through 

a p e r t u r e   26  formed  in  a  moulded  p l a s t i c s   i n t e r m e d i a t e   member  27,  

with  an  a p e r t u r e   28  in  a  p r in t ed   c i r c u i t   board  29  and  with  an  

a p e r t u r e   30  in  the  inner   housing  member  21. 

The  i n t e r m e d i a t e   member  27  i n c l u d e s   four  chambers  wi th in   w h i c h  

l i g h t - t r a n s m i t t i n g   and  r e c e i v i n g   means  are  loca ted .   The  l i g h t -  

t r a n s m i t t i n g   and  r e c e i v i n g   means  comprises  two  i n f r a - r e d   e m i t t i n g  

diodes  31  and  two  p h o t o t r a n s i s t o r s   32.  Each  diode  31  i s  

a r ranged  in  r e g i s t e r   with  an  opening  33  communicating  with  t h e  

through  a p e r t u r e   26  and  each  p h o t o t r a n s i s t o r   32  is  l i k e w i s e  

arranged  in  r e g i s t e r   with  an  opening  34 a lso   communicating  w i t h  

the  through  a p e r t u r e   26.  The  twodiodes  31  are  arranged  one  on 

each  s ide  of  the  a p e r t u r e   26  so  t h a t ,   when  the  key  10  is  i n s e r t e d  

in  the  key  s l o t ,   one  diode  31  r e g i s t e r s   with  the  row  of  a p e r t u r e s  

i n  e d g e   12  of  the  key  10  and  the  o t h e r   diode  31  r e g i s t e r s   w i t h  

the  two  of  a p e r t u r e s   in  edge  13  of  the  key  10.  When  one  of  t h e  

a p e r t u r e s   is  p o s i t i o n e d   in  r e g i s t e r   with  the  a s s o c i a t e d   diode  31, 

the  i n f r a - r e d   beam  wil l   impinge  on  the  a s s o c i a t e d   p h o t o t r a n s i s t o r  

32  to  g e n e r a t e   an  a p p r o p r i a t e   s i g n a l .   This  s ignal   is  t r a n s m i t t e d  

to  a  l og ic   c i r c u i t   and  depending  on  whether  both  p h o t o t r a n s i s t o r s  

32  have  g e n e r a t e d   s i g n a l s   or,  i f   only  one  p h o t o t r a n s i s t o r   h a s  

gene ra t ed   the  s i g n a l ,   an  output   s ignal   is  genera ted   by  the  l o g i c  

c i r c u i t   a c c o r d i n g   to  the  key  code .  



The  i n t e r m e d i a t e   member  27  is  reba ted   cor responding   to  t h e  

stem  of  the  T  of  the  T-shaped  key  i n s e r t i o n   s l o t ,   this  r e b a t e  

r e c e i v i n g   the  stem  of  the  T-shaped  par t   16  of  the  key  1 0 .  

When  the  key  10  is  i n s e r t e d   in  the  s l o t ,   the  ramp  su r face   17  o f  

the  T-shaped  par t   16  of  the  key  10  engages  the  t ip  35  of  a 

spr ing   loaded  l eve r   36  con ta ined   wi th in   an  ex tens ion   of  t h i s  

r e b a t e .   The  lever   36  is  p i v o t a l l y   mounted  at  i t s   lower  end 

and  has  a  cu rva te   abutment  por t ion   37  which  is  arranged  to  b e a r  

a g a i n s t   the  o p e r a t i n g   member  of  a  modular  disc  switch  38  c a r r i e d  

by  the  p r i n t e d   c i r c u i t   board  29.  The  arrangement  is  such  t h a t ,  

when  a  key  10  is  i n s e r t e d ,   the  ramp  sur face   17  will  engage  t h e  

t ip   35  of  the  lever   36  to  a c tua t e   the  switch  38  to  opera te   t h e  

two  diodes  31.  I n f r a - r e d   beams  will   be  emi t ted   by  the  two  d iodes  

31  bu t   these   beams  wil l   both  be  i n t e r r u p t e d   since  the  key  i n s e r t i o n  

p o s i t i o n   at  a c t u a t i o n   of  the  switch  38  is  such  tha t   the  rows  o f  

a p e r t u r e s   in  the  key  edges  12  and  13  are  by  then  d isposed  i n w a r d l y  

of  the  openings  33  and  34.  However,  as  the  key  10  is  w i thd rawn  

from  the  key  s l o t ,   the  rows  of  a p e r t u r e s   in  the  edges  12  and  13 

of  the  key  10  will   come  into  r e g i s t e r   with  the  i n f r a - r e d   beams 

and  the  a p p r o p r i a t e   s i g n a l s   will  be  passed  to  the  logic  c i r c u i t  

to  gene ra te   the  a p p r o p r i a t e   output   s i g n a l s .  

A  push -bu t t on   39  is  l oca t ed   beneath  the  key  i n s e r t i o n   s l o t   and 

i n c l u d e s   a  stem  40  which  passes  through  a  guide  cy l i nde r   41  forming 

par t   of  the  ou te r   housing  member  20.  The  push-but ton   39  i s .  

b i a s sed   into  i t s   normal,   non -ope ra t ed   p o s i t i o n   by  means  o f  a  

r e s i l i e n t   s l eeve   42  which  f i t s   over  the  guide  cy l inde r   41  and  a l s o  

acts  as  a  s ea l .   The  stem  40  of  the  push-bu t ton   39  is  held  a g a i n s t  

d i sp l acemen t   from  the  ou te r   housing  member  20  by  means  of  a  c l i p  

42aand  the  a r rangement   is  such  t h a t ,   when  the  push-bu t ton   39  i s  

p r e s sed ,   the  end  of  the  stem  40  will   move  inwardly  to  d i s p l a c e  

the  lever   36  and  a c t u a t e   the  switch  38.  The  push-bu t ton   39  i s  

employed  to  gene ra t e   a  " lock ing"   s ignal   in  t h a t ,   when  the  b u t t o n  

39  is  depressed   to  a c t u a t e   the  switch  38  and  cause  e n e r g i s a t i o n  

of  the  two  diodes  31,  the  i n f r a - r e d   beams  emit ted  by  the  d i o d e s  

31  will   not  be  i n t e r r u p t e d   s ince  there   will  then  be  no  key  in  the  k e y  

s l o t .   Both  p h o t o t r a n s i s t o r s   will   emit  s igna l s   and,  on  r e c e i p t  



of  t h e s e ,   the  l og i c   c i r c u i t   will  genera te   a  " lock ing"   s i g n a l  

which  will  be  t r a n s m i t t e d   to  the  a c t u a t i n g   mechanisms  of  t h e  

v e h i c l e   door  l a t c h e s   and  to  any  other   mechanisms  i n c o r p o r a t e d  

in  the  veh ic l e   s e c u r i t y   s y s t e m .  

A  s h u t t e r   43  is  c o n t a i n e d   wi th in   the  outer   housing  member  20 

and  is  acted  on by  a  spr ing   44  so  as  to  be  b i a s sed   into  e n g a g e -  

ment  with  the  s u r r o u n d s   of  the  key  s l o t .   The  s h u t t e r   43  and 

sp r i ng   44  are  mounted  by  means  of  a  sp indle   45  with  the  a r r a n g e n e n t  

such  tha t   t h e  . s h u t t e r   4 3 w i l l   serve  to  prevent   the  ent ry   of  most 

dust   and  d i r t   in to   the  key  s l o t .   However,  because  the  key  s l o t  

is  open  at  i t s   r e a r   end,  any  d i r t   which  does .happen  to  e n t e r   t he  

s l o t   will   be  pushed  out  of  the  rear   t he r eo f   and  there   wi l l   be  no 

accumula t ion   of  d i r t   w i th in   the  s l o t .  

The  inner   housing  member  21  inc ludes   coupling  fo rmat ions   46  and 

47  for   engagement  with  an  e l e c t r i c   coupling  e lement   48  (Figure  9 ) ,  

the  e l e c t r i c   coup l i ng   element  48  inc lud ing   socke t   connec tors   f o r  

e l e c t r i c a l   c o n n e c t i o n   to  pins  49  connected  to  the  p r i n t e d   c i r c u i t  

board  29   and  pas s ing   through  a p e r t u r e s   in  the  inner   h o u s i n g  

member  21.  

The  device  i l l u s t r a t e d   in  the  drawings  is  i n t ended   to  be  mounted 

in  the  B  post   of  a  motor  v e h i c l e ,   with  one  device   mounted  on  t h e  

d r i v e r ' s   s ide  of  the  v e h i c l e  a n d   another   on  the  oppos i te   of  t h e  

v e h i c l e .   The  two  oev ices   form  par t   of  a  v e h i c l e   s e c u r i t y   system 

which  inc ludes   the  v e h i c l e   door  l a t c h e s   and  boot  or  t a i l g a t e   l a t c h  

and  may  also  i nc lude   the  s t e e r i n g   column  lock.  The  v e h i c l e  

l a t c h e s   will   i n c l u d e   e l e c t r i c a l   a c t u a t o r s ,   e .g . .  mo to r s   or  s o l e n o i d s  

which  can  be  o p e r a t e d   to  e f f e c t   locking  or  un locking   of  the  l a t c h e s  

in  response   to  a p p r o p r i a t e   s i g n a l s   from  a  m i c r o p r o c e s s o r .   When 

a  key  is  i n s e r t e d   in to   a  device  to  opera te   the  switch  38,  the  two 

diodes   31  wil l   be  e n e r g i s e d   for  a  p rede te rmined   period  and  t h e n ,  

as  the  key  is  removed  from  the  key  s l o t ,   a  s e r i e s   of  s i g n a l s   w i l l  

be  gene ra t ed   in  dependence  on  the  p a t t e r n s   of  the  a p e r t u r e s   a long 

the  two  edges  12  and  13  of  the  key.  The  s igna l   r ece ived   by 

the  m i c r o p r o c e s s o r  w i l l   then  be  compared  with  a  s tandard   programme 



p r e v i o u s l y   fed  into  the  mic rop roces so r .   With  a  key  code  a s  

d i s c u s s e d   above  i . e . ,   two  rows  of  e ight   a p e r t u r e   p o s i t i o n s   w i t h  

th ree   p o s s i b i l i t i e s   concern ing   the  p rovis ion   of  a p e r t u r e s   a t  

each  p o s i t i o n ,   the  number  of  d i f f e r e n t   codes  wil l   be  38,  i . e .  

6561.  If  a  l a r g e r   number  of  d i f f e r e n t   key  codes  is  r e q u i r e d ,  

the  number  of  a p e r t u r e   p o s i t i o n s   along  each  edge  of  the  key  can 

be  i n c r e a s e d ,   e i t h e r   by  l eng then ing   the  key  or  by  reducing   t h e  

s ize   e i t h e r   of  the  a p e r t u r e s   or  the  spaces  between  them.  As 

a  f u r t h e r   a l t e r n a t i v e ,   a  f u r t h e r   s e r i e s   of  a p e r t u r e s   could  be 

provided  along  the  c en t r e   l ine  of  the  key  for  r e g i s t r y   with  a 

t h i r d   diode  and  p h o t o t r a n s i s t o r .   There  would  then  b e ' s e v e n  

p o s s i b l e   a p e r t u r e   s e l e c t i o n s   at  each  p o s i t i o n .  s o - t h a t ,   for   e i g h t  

a p e r t u r e   p o s i t i o n s ,   t he re   would  be  a  to ta l   of  78  key  c o d e s ,  

i . e . ,   5 ,764,801  p o s s i b l e   c o d e s .  

If  the  code  fed  into  the  m ic rop roces so r   on  removal  of  a  key  i s  

c o r r e c t ,   i . e .   i t   co r r e sponds   to  that   which  has  been  programmed 

in to   the  m i c r o p r o c e s s o r ,   an  "unlock"  signal  will   be  gene ra t ed   by 

the  m i c r o p r o c e s s o r   to  e f f e c t   unlocking  of  the  veh i c l e   l a t c h e s .  

I f ,   however,  when  the  code  genera ted  upon  removal  of  the  key  does 

not  cor respond   to  the  code  p rev ious ly   programmed  into  t h e  

m i c r o p r o c e s s o r ,   p r o v i s i o n   may be  made  for  r e i n t r o d u c t i o n   o f  

ano the r   code  with  the  ar rangement   such  t ha t ,   i f   two  i n c o r r e c t  

codes,  are  i n t r o d u c e d   in to   the  m ic rop roces so r ,   a  warning  l i g h t ,  

alarm  buzzer  or  o the r   i n d i c a t o r   is  a c t u a t e d .  



1.  A  k e y - o p e r a t e d   l o c k i n g   d e v i c e   f o r   o p e r a t i o n  

by  a  key  h a v i n g   a  l i g h t - i m p e r m e a b l e   b l a d e   f o r m e d  

w i t h   a t   l e a s t   two  s e r i e s   of  l i g h t - p e r m e a b l e   a p e r t u r e s ,  

s a i d   d e v i c e   c o m p r i s i n g   a  h o u s i n g   h a v i n g   a  key  s l o t  

f o r   i n s e r t i o n   of   a  k e y ,   s w i t c h   means  p o s i t i o n e d  

f o r   o p e r a t i o n   by  an  i n s e r t e d   key ,   l i g h t   t r a n s m i t t e r  

and  r e c e i v e r   m e a n s   a s s o c i a t e d   w i t h   e a c h   of   t h e   s e r i e s  

of  a p e r t u r e s ,   and  c o n t r o l   means  such   t h a t ,   on  o p e r a t i o n  

of   t he   s w i t c h   m e a n s   by  an  i n s e r t e d   k e y ,   t h e   l i g h t  

t r a n s m i t t e r   and  r e c e i v e r   means   a r e   a c t u a t e d   to   g e n e r a t e  

a  s e r i e s   of  key   r e a d i n g   s i g n a l s   d u r i n g   w i t h d r a w a l  
of   t he   key  in   d e p e n d e n c e   on  the   a r r a n g e m e n t s   o f  

t h e   a p e r t u r e s   in  t h e   s e r i e s   of  t h a t   k e y :  -  

2.  A  d e v i c e   as  in  C l a i m   1  w h e r e i n   t h e   l i g h t   t r a n s m i t t e r  

and  r e c e i v e r   m e a n s   i n c l u d e   a  l i g h t   e m i t t e r   and  a  

c o a c t i n g   l i g h t   r e s p o n s i v e   r e c e i v e r   p o s i t i o n e d   o n  

o p p o s i t e   s i d e s   o f   t h e   s l o t   to   r e a d   each   r e s p e c t i v e  

s e r i e s   of  a p e r t u r e s .  

3.  A  d e v i c e   as  in  C l a i m   2  w h e r e i n   e a c h   l i g h t   e m i t t e r  

i s   an  i n f r a - r e d   e m i t t i n g   d i o d e   and  each   r e c e i v e r  

i s   a  p h o t o t r a n s i s t o r . '  

4.  A  d e v i c e   as   in  C l a i m   1,  2  or  3  w h e r e i n   t h e  

c o n t r o l   means   i n c l u d e s   a  l o g i c   c i r c u i t   r e s p o n s i v e  

t o   t h e   key  r e a d i n g   s i g n a l s   to   g e n e r a t e   an  u n l o c k i n g  

s i g n a l   f o r   a c t u a t i o n   of   a  s e c u r i t y   s y s t e m   in  u s e  

t o   r e l e a s e   one  o r   more   s e c u r i t y   d e v i c e s   o n l y   i f  

a  p r e d e t e r m i n e d   c o r r e c t   s e r i e s   of  key  r e a d i n g   s i g n a l s  

h a s   been   g e n e r a t e d .  

5.  A  d e v i c e   as   in  C l a i m   4  w h e r e i n   t h e   l o g i c   c i r c u i t  

i s   r e s p o n s i v e   t o   t h e   key  r e a d i n g   s i g n a l s   to   g e n e r a t e  

an  a l a r m   s i g n a l   i f   i n c o r r e c t   s e r i e s   of  key  r e a d i n g  

s i g n a l s   h a v e   b e e n   g e n e r a t e d .  



6.  A  d e v i c e   as   in   C l a i m   4  o r   5  w h e r e i n   the   c o n t r o l  

means   i n c l u d e s   s e l e c t i v e l y   a c t u a b l e   means  f o r   o p e r a t i n g  

t he   l o g i c   c i r c u i t   to   g e n e r a t e   a  l o c k i n g   s i g n a l   i n d e p e n d e n t l y  

of  i n s e r t i o n   of   t h e   key  to   s e c u r e   one  or  more  s e c u r i t y  

d e v i c e s   in  u s e .  

7.  A  d e v i c e   as  in  C l a i m   6  w h e r e i n   the  s e l e c t i v e l y  

a c t u a b l e   means   i n c l u d e s   a  p u s h   b u t t o n   f o r   a c t u a t i n g  

t h e   l i g h t   t r a n s m i t t e r   and  r e c e i v e r   means  and  s o  

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

8.  A  d e v i c e   as  in  any  p r e c e d i n g   c l a i m   w h e r e i n  

t he   key  s l o t   i s   open   a t   i t s   r e a r   end  so  t h a t   a  f o l l y  

i n s e r t e d   key  p r o j e c t s   t h e r e b e y o n d .  

9.  A  d e v i c e   as  in  any  p r e c e d i n g   c l a i m   i n c l u d i n g  

a  s p r i n g - l o a d e d   s h u t t e r   a t   t h e   mou th   of  the   k e y  

s l o t .  

10.   The  c o m b i n a t i o n   of  a  d e v i c e   as  in  any  p r e c e d i n g  

c l a i m   and  a  key  h a v i n g   a  l i g h t   i m p e r m e a b l e   b l a d e  

f o r m e d   w i t h   a t   l e a s t   two  s e r i e s   of  l i g h t - p e r m e a b l e  

a p e r t u r e s .  

11.  A  c o m b i n a t i o n   a s  i n   C l a i m   10  w h e r e i n   the   k e y  

c o m p r i s e s   an  e l o n g a t e   f l a t   m e t a l   b l a d e   h a v i n g   c u t - o u t s  

in  o p p o s i t e   l o n g i t u d i n a l   e d g e s   c o n s t i t u t i n g   t h e  

two  s e r i e s   of  a p e r t u r e s .  

12.  A  c o m b i n a t i o n   as  in  C l a i m   11  w h e r e i n   the   b l a d e  

i s   e n c a s e d   in  t r a n s p a r e n t   m a t e r i a l .  

13.   A  c o m b i n a t i o n   as  in  C l a i m   12  w h e r e i n   s a i d   m a t e r i a l  

i s   a  p l a s t i c s   m a t e r i a l   s h a p e d   to   p r o v i d e   a  h a n d l e  

of  the   k e y .  

14.   A  c o m b i n a t i o n   as  in  any  one   of   C l a i m s   10  t o  

13  w h e r e i n   t he   key  and  t h e   s l o t   a r e   s h a p e d   so  t h a t  

t h e   key  can  o n l y   be  f u l l y   i n s e r t e d   in  one  p r e d e t e r m i n e d  



o r i e n t a t i o n .  

15.   A  c o m b i n a t i o n   as  in  C l a i m   14  w h e r e i n   t he   k e y  

is   T - s h a p e d   in  c r o s s - s e c t i o n   o v e r   a  p o r t i o n   of  i t s  

l e n g t h   and  t h e   mouth   of  t h e   s l o t   i s   of  c o m p l e m e n t a r y  

c r o s s   s e c t i o n .  

16.   A  c o m b i n a t i o n   as  in  C l a i m   15  w h e r e i n   t he   T - s h a p e d  

p o r t i o n   is   a d j a c e n t   a  h a n d l e   of  t he   key  and  t h e  

i n n e r   end  of   t h a t   p o r t i o n   i s   a r r a n g e d   to  o p e r a t e  

t h e   s w i t c h   m e a n s .  

17.  A  c o m b i n a t i o n   as  in  C l a i m   16  i n c l u d i n g   a  r e s i l i e n t l y  

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

t h e   s w i t c h   m e a n s .  

18.   A  c o m b i n a t i o n   as  in  C l a i m   16  so  f a r   as  d e p e n d e n t  

on  C l a i m   7  w h e r e i n   s a i d   e l e m e n t   i s   a l s o   o p e r a t e d  

by  t h e   push   b u t t o n .  
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