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©  A  medicine  cabinet. 
A  medicine  cabinet  has  a  housing  1 and  a  door2.  The  door 

is  provided  with  an  electrically  operated  lock  which  is  oper- 
able  by  using the  push  keys  5. The  opening  code forthe  lock  is 
initially set  by  inserting  four keys  15  into  four holes  16  in  a  four 
by ten  array  of  holes  provided  in the  casing  20  on  the  inside  of 
the  door.  The  circuits  forthe  code  pre-setting  and  code  input- 
ting  circuits  are  provided  on  a  membrane. 

The  cabinet  is  provided  with  a  light  emitting  diode  (LED) 
105  and  a  buzzer  which  can  be  operated  by  timing  means  at 
set  intervals.  The  LED  105  and  the  buzzer  also  operate  while 
the  door  2  is  open. 

Additional  facilities  may  also  be  provided  on  the  cabinet. 



The  i n v e n t i o n   r e l a t e s   to   c a b i n e t s   and  p a r t i c u l a r l y  

to   c a b i n e t s   f o r   h o u s i n g   m e d i c i n e s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  m e d i c i n e   c a b i n e t  

c o m p r i s i n g   an  e l e c t r i c a l l y   o p e r a t e d   c o m b i n a t i o n   l o c k  

w h i c h   is   o p e r a b l e   on  i n p u t t i n g   a  c o m b i n a t i o n   c o d e  

e q u i v a l e n t   t o   a  p r e - s e t   c o d e ,   means   f o r   s e t t i n g   t he   p r e -  

s e t   c o d e ,   m e a n s   f o r   i n p u t t i n g   a  c o d e ,   m e a n s   f o r  

c o m p a r i n g   t h e   i n p u t t e d   code   w i t h   t he   p r e - s e t   code   a n d  

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

e q u i v a l e n t   to   t h e   p r e - s e t   c o d e ,   s i g n a l   e m i t t i n g   m e a n s ,  

and  t i m i n g   m e a n s   f o r   o p e r a t i n g   t h e   s i g n a l   e m i t t i n g   m e a n s  

so  as  t o   p r o d u c e   a  r e m i n e r   s i g n a l   to   r e m i n d   a  u s e r   t o  

t a k e   or  a d m i n i s t e r   m e d i c a t i o n .  

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

t h e   s i g n a l   e m i t t i n g  m e a n s   so  as  to   p r o d u c e   an  a l a r m  

s i g n a l   w h i l e   t h e   c a b i n e t   is  open   and  the   l o c k   c o m p r i s e s  

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

e n g a g e a b l e   w i t h   a  k e e p e r   on  d e - e n e r g i s a t i o n   of  t h e  

s o l e n o i d .  

P r e f e r a b l y ,   t h e   m e a n s   f o r   s e t t i n g   t h e   p r e - s e t   c o d e  

and  the   means   f o r   i n p u t t i n g   a  c o m b i n a t i o n   to   open   t h e  

l o c k   c o m p r i s e s   a  s i n g l e   m e m b r a n e   h a v i n g   two  p o r t i o n s ,   a  

code   s e t t i n g   p o r t i o n   and  a  code   i n p u t t i n g   p o r t i o n ,   e a c h  

membrane   p o r t i o n   h a v i n g   two  l a y e r s   w i t h   a  c o n d u c t i v e  

c i r c u i t   on  e a c h   l a y e r ,   a  s p a c i n g   e l e m e n t   h a v i n g   a  

p l u r a l i t y   of  h o l e s   b e t w e e n   t h e   t w o  l a y e r s ,   and  m e a n s   f o r  

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



so  as  t o   f o r m   e l e c t r i c a l   c o n n e c t i o n s   b e t w e e n   the   l a y e r s  

of   t h e   m e m b r a n e   t h r o u g h   t h e   h o l e s   of  t h e   s p a c i n g  

e l e m e n t .  

The  m e m b r a n e   may  be  m o u n t e d   in  a  c a s i n g   one  f a c e   o f  

w h i c h   i s   p r o v i d e d   w i t h   a  p l u r a l i t y   of  h o l e s ,   e ach   o f  

w h i c h   i s   a d a p t e d   t o   a c c o m m o d a t e   a  key  w h i c h   may  be  u s e d  

to   make  an  e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   t he   l a y e r s   o f  

t h e   m e m b r a n e   of  t h e   c o d e   s e t t i n g   p o r t i o n ,   and  w i t h   a  

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

b u t t o n s   w h i c h   may  be  u s e d   t o   make  e l e c t r i c a l   c o n n e c t i o n s  

b e t w e e n   t h e   l a y e r s   of  t he   m e m b r a n e   of  t he   code   i n p u t t i n g  

p o r t i o n .  

C o n v e n i e n t l y ,   t h e   m e a n s   f o r   c o m p a r i n g   t h e   i n p u t t e d  

c o d e   w i t h   t h e   p r e - s e t   code   c o m p r i s e s   an  i n t e g r a t e d  

c i r c u i t   e l e m e n t ,   means   f o r   t r a n s l a t i n g   t h e   e l e c t r i c a l  

o u t p u t s   f r o m   t he   code   s e t t i n g   means   and  the   c o d e  

i n p u t t i n g   means   to   p r o v i d e   t h e   i n t e g r a t e d   c i r c u i t  

e l e m e n t   w i t h   t he   r e q u i r e d   e l e c t r i c a l   i n p u t s ,   e l e c t r i c a l  

l o g i c   means   f o r   p r o d u c i n g   an  i n c o r r e c t   code   d e t e c t i o n  

s i g n a l   w h e r e b y   t he   i n t e g r a t e d   c i r c u i t   e l e m e n t   u s i n g   s a i d  

s i g n a l   and  t h e   e l e c t r i c a l   o u t p u t s   of  t h e   code   i n p u t t i n g  

means   i s   a b l e   to   d e t e c t   t h e   s e l e c t i o n   of  a  c o r r e c t   c o d e  

and  t h e   t i m i n g   means   c o m p r i s e s   c o m p r i s e s   an  i n t e g r a t e d  

c i r c u i t   t i m i n g   e l e m e n t   o p e r a b l e   to   p r o d u c e   an  e l e c t r i c a l  

o u t p u t   o n c e   e v e r y   s e t   t i m e   p e r i o d   and  means   f o r  

a d j u s t i n g   s a i d   t i m e   p e r i o d .  

P r e f e r a b l y ,   t h e   s i g n a l   e m i t t i n g   means   c o m p r i s e s  



e l e c t r i c a l   l o g i c   m e a n s ,   f r e q u e n c y   o s c i l l a t i n g   means   a n d  

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

a c c e p t i n g   e l e c t r i c a l   i n p u t s   f r o m   t h e   e l e c t r o n i c  

c i r c u i t r y   to   p r o d u c e   an  e l e c t r i c a l   o u t p u t   w h i c h   i s  

t r a n s m i t t e d   to   t h e   f r e q u e n c y   o s c i l l a t i n g   means  w h i c h   i n  

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

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

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

c o m p r i s e s   a  v i s u a l   i n d i c a t o r   and  an  a u d i b l e   i n d i c a t o r ,  

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

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

t h e   s e c o n d   o s c i l l a t o r .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   m o r e  

p a r t i c u l a r l y ,   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h ;  

F i g u r e   1  is  a  p e r s p e c t i v e   v i ew   of  a  c a b i n e t  

a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  f r o n t   e l e v a t i o n   of  t h e   c a b i n e t   o f  

F i g u r e   1,  w i t h   t h e   d o o r   o p e n e d   t h r o u g h   one  h u n d r e d   a n d  

e i g h t y   d e g r e e s ;  

F i g u r e   3  i s   a  s e c t i o n a l   p l a n   v i ew   on  l i n e   I I I  -   I I I  

of  F i g u r e   2 ;  

F i g u r e   4  i s   a  p e r s p e c t i v e   f r a g m e n t a r y   e x p l o d e d   v i e w  

of  t he   h i n g e   a r r a n g e m e n t   of  the   c a b i n e t ;  

F i g u r e   5  is   a  p e r s p e c t i v e   v iew  of   a  p o r t i o n   of  t h e  

k e y b o a r d   of  the   c a b i n e t ;  

F i g u r e   6  i s   a  s e c t i o n a l   v i e w   of   a  p o r t i o n  



of  t h e   c o m b i n a t i o n   code   s e t t i n g   and  s e l e c t i o n  

m e c h a n i s m   of  t h e   c a b i n e t ;  

F i g u r e   7  i s   a  b l o c k   d i a g r a m   of   a  f i r s t   e m b o d i m e n t  

of  e l e c t r o n i c   c i r c u i t r y   f o r   the   c a b i n e t ;  

F i g u r e   8  is   a  c i r c u i t   d i a g r a m   of  t h e   e l e c t r o n i c  

c i r c u i t r y   of  F i g u r e   7 ;  

F i g u r e   9  i s   a  p l a n   v i e w   of   a  m a r k e d   o u t   p r i n t e d  

c i r c u i t   b o a r d   f o r   r e c e i v i n g   the   c o m p o n e n t s   of  t h e  

c i r c u i t   shown  in  F i g u r e   8 ;  

F i g u r e   10  is   a  p l a n   v i e w   of  a  m e m b r a n e   h a v i n g   a  

c o n d u c t i v e   ink   c i r c u i t ,   t h e   m e m b r a n e   f o r m i n g   p a r t   of  t h e  

c o m b i n a t i o n   code   s e t t i n g   and  s e l e c t i o n   m e c h a n i s m ;   a n d  

F i g u r e   11  i s   a  s c h e m a t i c   v i ew  of   t h e   c o n d u c t i v e   i n k  

c i r c u i t   of  t h e   c o d e   s e l e c t i o n   m e c h a n i s m ;   a n d  

F i g u r e   12  i s   a  b l o c k   d i a g r a m   of  a  s e c o n d   e m b o d i m e n t  

of  e l e c t r o n i c   c i r c u i t r y .  

R e f e r r i n g   to   t h e   d r a w i n g s   and  i n i t i a l l y   to   F i g u r e s  

1,  2  and  3,  t h e   c a b i n e t   c o m p r i s e s   a  m o u l d e d   h o u s i n g   1 

h a v i n g   a  b o t t o m   p a n e l   l a ,   r e a r   p a n e l   l b ,   t o p   p a n e l   l c  

and  two  s i d e   p a n e l s   l d ,   t h e   h o u s i n g   1  h a v i n g   h i n g e d  

t h e r e t o   a  m o u l d e d   d o o r   2  c o m p r i s i n g   a  f r o n t   p a n e l   2 a  

w i t h   r e a r w a r d l y   e x t e n d i n g   b o t t o m ,   t o p   and  s i d e   l i p s   2 b ,  

2c  and  2d.  In  t h e   c l o s e d   p o s i t i o n   of  t h e   d o o r   2,  a s  

s e e n   in   F i g u r e   1,  t h e   l i p s   2b,  2c  and  2d  e n g a g e   end  t o  

end  w i t h   t h e   f r o n t   e d g e s   of  t h e   b o t t o m ,   t o p   and  s i d e  

p a n e l s   l a ,   lc   and  ld  of  t h e   h o u s i n g   1.  The  c a b i n e t   i s  

m a n u f a c t u r e d   f r o m   an  a c r i l o n i t r i l e - b u t a d i e n e - s t y r e n e  



(ABS)  c o p o l y m e r .  

The  c a b i n e t   has   a  f o u r   d i g i t   c o d e d   c o m b i n a t i o n   l o c k  

o p e r a b l e   by  p u s h   k e y s   5,  i . e .   to  open   the   c a b i n e t   t h e  

f o u r   d i g i t s   of  t h e   code   mus t   be  s e q u e n t i a l l y   k e y e d   i n  

u s i n g   t h e   p u s h   k e y s   5.  The  code   of  t he   c o m b i n a t i o n   l o c k  

may  be  r e s e t   by  t he   u s e r .   The  l o c k   and  i t s   d e t a i l s   o f  

o p e r a t i o n   w i l l   be  d e s c r i b e d   in  more  d e t a i l   h e r e i n a f t e r .  

The  d o o r   2  is   h i n g e d   t o   t h e   h o u s i n g   1  by  h i n g e  

r i v e t s   7  w h i c h   p a s s   t h r o u g h   c o r r e s p o n d i n g   h o l e s   6a,   6 b  

p r o v i d e d   in   t h e   c a b i n e t   h o u s i n g   1  and  d o o r   2  ( s e e  

F i g u r e s   2  and  4 ) .   The  c a b i n e t   h o u s i n g   1  has  s h e l v e s   3 

and  3a,   and  a  v e r t i c a l   p a r t i t i o n   4  b e t w e e n   s h e l f   3a  a n d  

b o t t o m   p a n e l  l a .   The  c a b i n e t   may  be  m o u n t e d   on  a  w a l l ,  

f o r   w h i c h   p u r p o s e   s c r e w   r e c e i v i n g   h o l e s   9  a r e   p r o v i d e d  

in  t he   r e a r   p a n e l   l b .   A l t e r n a t i v e l y ,   the   c a b i n e t   may  b e  

f r e e s t a n d i n g ,   f o r   w h i c h   p u r p o s e   s u p p o r t s   10  a re   p r o v i d e d  

w h i c h   k e e p   t h e   b o t t o m   p a n e l  l a   of  t he   h o u s i n g   and  t h e  

b o t t o m   l i p   2b  of  t h e   d o o r   2  c l e a r   of  t h e   s u r f a c e   o n  

w h i c h   the   c a b i n e t   s t a n d s .  

The  c a b i n e t   is  p r o v i d e d   w i t h   a  d e s i c c a n t   ( n o t  

shown)   to   c o n t r o l   the   h u m i d i t y .   As  may  be  s e e n   i n  

F i g u r e   2,  a  c o m p a r t m e n t   w a l l   11  i s   p r o v i d e d   a t   t h e  

b o t t o m   l e f t   h a n d   s i d e   of  t he   c a b i n e t   h o u s i n g   1,  t o  

r e c e i v e   and  l o c a t e   t h e   d e s i c c a n t .  

The  c a b i n e t   i s   i n t e n d e d   p r i m a r i l y   f o r   use   in  t h e  

s t o r a g e   of  m e d i c i n e s   in  t h e   home  and  f o r   p r e v e n t i n g  

young   c h i l d r e n   f rom  g e t t i n g   a c c e s s   to   t he   m e d i c i n e s .  



As  a  s a f e t y   f e a t u r e   t h e   f o u r   d i g i t   c o m b i n a t i o n   code   may 

be  r e s e t   i f   i t   i s   f e a r e d   t h a t   a  c h i l d   m i g h t   b e c o m e  

f a m i l i a r   w i t h   a  p a r t i c u l a r   c o m b i n a t i o n   c o d e .   B e c a u s e  

t h e   c a b i n e t   is   m a n u f a c t u r e d   f rom  a  p l a s t i c s   m a t e r i a l ,  

t h e   c a b i n e t   may,  in  t h e   e v e n t   of  an  e m e r g e n c y ,   be  f o r c e d  

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

s c r e w d r i v e r .  

The  p u s h   k e y s   5  ( s e e   F i g u r e   5)  a r e   e x t r a   l a r g e   t o  

f a c i l i t a t e   h a n d i c a p p e d   or   a r t h r i t i c   p a t i e n t s .   T h e  

n u m e r a l s   of  t h e   k e y s   5  a r e   r a i s e d   and  c o l o u r   p r i n t e d   t o  

a s s i s t   t h e   b l i n d   or  p a r t i a l l y   b l i n d .  

The  c a b i n e t   i s   p r o v i d e d   w i t h   e l e c t r o n i c   c i r c u i t r y  

f o r   o p e r a t i n g   t h e   c o m b i n a t i o n   l o c k   and  f o r   p r o d u c i n g  

r e m i n d e r   and  a l a r m   s i g n a l s .   The  e l e c t r o n i c   c i r c u i t r y   i s  

m o u n t e d   in  a  g e n e r a l l y   r e c t a n g u l a r   c a s i n g   20  p r o v i d e d   i n  

t h e   c a b i n e t   d o o r .   A  f r o n t   c o v e r   21  f l u s h   w i t h   t h e   f r o n t  

f a c e   of  t h e   d o o r   2  p r o t e c t s   t he   c i r c u i t r y .  

The  e l e c t r o n i c   c i r c u i t r y   i s   p o w e r e d   by  a  b a t t e r y  

100  ( s e e   F i g u r e   3)  w h i c h   is   l o c a t e d   in  a  c o m p a r t m e n t   1 0 1  

w i t h i n   t h e   c a s i n g   20,  and  a c c e s s i b l e   f rom  o u t s i d e   t h e  

c a b i n e t   t h r o u g h   a  h a t c h   102  in  t h e   f r o n t   c o v e r   21.   T h e  

e l e c t r o n i c   c i r c u i t r y   may  a l s o   of   c o u r s e   be  o p e r a t e d   f r o m  

m a i n s   e l e c t r i c i t y .  

The  l o c k i n g   m e c h a n i s m   i n c l u d e s   a  s o l e n o i d   1 0 3  

m o u n t e d   a t   one  c o r n e r   of  t he   c a s i n g   20.  When  t h e   l o c k  

is   o p e r a t e d   p i s t o n   104  of   t h e   s o l e n o i d   103  e n g a g e s   a  

k e e p e r   22  f o r m e d   in  t h e   s h e l f   3 a .  



I n c o r p o r a t e d   i n t o   t h e   e l e c t r o n i c   c i r c u i t r y   is  a  

t i m e   d e l a y   f e a t u r e .   I f   a  u s e r   of  the   c a b i n e t   k e y s   i n  

an  i n c o r r e c t   f o u r   d i g i t   c o m b i n a t i o n ,   t h e n   t h e   e l e c t r o n i c  

c i r c u i t y   s h u t s   down  f o r   a  p r e d e t e r m i n e d   t i m e   i n t e r v a l ,  

f o r   e x a m p l e   t e n   s e c o n d s ,   b e f o r e   t he   c i r c u i t r y   w i l l  

a c c e p t   a  f u r t h e r   f o u r   d i g i t   c o m b i n a t i o n .   S u c h   a  f e a t u r e  

p r e v e n t s   a  p e r s o n   f rom  q u i c k l y   k e y i n g   in  r a n d o m   f o u r  

d i g i t   c o m b i n a t i o n s   i n t o   the   c i r c u i t r y   in  an  a t t e m p t   t o  

f i n d   t h e   c o r r e c t   c o d e .  

R e f e r r i n g   to   F i g u r e   1,  t h e   r e m i n d e r   and  a l a r m  

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

(LED)  105  and  a  p i e z o   e l e c t r i c   b u z z e r   ( n o t   shown  i n  

F i g u r e   1)  l o c a t e d   b e h i n d   g r i l l e   24  in  the   f r o n t   c o v e r  

21.  The  LED  105  p r o d u c e s   a  f l a s h i n g  l i g h t   and  t h e  

b u z z e r   p r o d u c e s   a  b u z z i n g   s o u n d   u n d e r   a  n u m b e r   o f  

c o n d i t i o n s .  

R e m i n d e r   s i g n a l s   a r e   e m i t t e d   to  r e m i n d   a  p a t i e n t   o f  

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

c i r c u i t r y   i n c l u d e s   a  t i m e r - c i r c u i t   on  w h i c h   t h e   d o s a g e  

i n t e r v a l   may  be  s e t .  

A l a r m   s i g n a l s   a r e   p r o d u c e d   when  t h e   d o o r   2  i s  

o p e n e d ,   t h u s   g i v i n g   a  w a r n i n g   t h a t   the   c a b i n e t   is  o p e n .  

To  t u r n   o f f   t he   a l a r m   s i g n a l s   i t   is  n e c e s s a r y   to   c l o s e  

t he   d o o r   2  of  t he   c a b i n e t .  

A  s i g n a l   in   t h e   fo rm  of   a  s h o r t   b l e e p   f r o m   t h e  

b u z z e r   is   p r o d u c e d   w h e n e v e r   a  push   key  is  p r e s s e d ,  

e x c e p t   when  t h e   key  i s  p r e s s e d   i m m e d i a t e l y   a f t e r   a  



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

i s   o p e n i n g   o r   a t t e m p t i n g   t o   o p e n   t h e   c a b i n e t .  

The  LED  105  a l s o   comes   on  w h e n e v e r   t he   b a t t e r y   r u n s  

l o w .  

Two  e m b o d i m e n t s   of  e l e c t r o n i c   c i r c u i t   w i l l   now  b e  

d e s c r i b e d ,   t h e   f i r s t   e m b o d i m e n t   b e i n g   d e s c r i b e d   w i t h  

r e f e r e n c e   t o   F i g u r e s   1  t o   11  and  t h e   s e c o n d   e m b o d i m e n t  

b e i n g   d e s c r i b e d   w i t h   r e f e r e n c e   t o   F i g u r e   1 2 .  

F i g u r e   7  i s   a  b l o c k   d i a g r a m   of  t h e   f i r s t  

e m b o d i m e n t   w h i c h   c o n s i s t s   of  t h e   f o l l o w i n g :  

( A )  -   c o d e   p r e - s e t t i n g   and  code   i n p u t t i n g   c i r c u i t  

( B )  -   code   d e t e c t o r   c i r c u i t  

( C )  -   d o o r   l o c k   m e c h a n i s m  

( D )  -   d o o r   s t a t u s   d e t e c t o r  

( E )  -   t i m e r   c i r c u i t  

( F )  -   s i g n a l   e m i t t i n g   c i r c u i t  

The  c o d e   p r e - s e t t i n g   and  c o d e   i n p u t t i n g   c i r c u i t   (A) 

w i l l   now  be  d e s c r i b e d   in  more   d e t a i l .   The  c i r c u i t   (A) 

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

s i n g l e   m e m b r a n e   h o u s e d   w i t h i n   t h e   c a s i n g   20  of  t h e  

c a b i n e t   d o o r   2.  The  c o n d u c t i v e   c i r c u i t   p r i n t e d   on  t h e  

m e m b r a n e   i s   shown  in   F i g u r e   10.   L i n e s   A  to   D,  0  to   9 

and  Z  a t   t h e   top   l e f t   h a n d   c o r n e r   of  F i g u r e   10  f o rm  a n  

e d g e   c o n n e c t o r   f o r   c o n n e c t i o n   to   t he   p r i n t e d   c i r c u i t  

b o a r d   95  ( s e e   F i g u r e s   2  and  9 ) .   Two  f o l d   l i n e s   a r e  

shown  on  t h e   m e m b r a n e .   T h a t   p a r t   Fl  of  t he   m e m b r a n e   t o  

t h e   r i g h t   of  f o l d   l i n e   I I - I I   i s   t h e   code   p r e - s e t t i n g  



c i r c u i t   and  t h a t   p a r t   F2  of  t he   membrane   t o   t h e  l e f t  o f  

t h e   f o l d   l i n e   I I - I I   i s   a  m e m b r a n e   s w i t c h   code   i n p u t t i n g  

c i r c u i t   ( i . e .   key  p a d ) .   The  membrane   is  f i r s t   f o l d e d  

a l o n g   l i n e   I - I   so  t h a t   l i n e s   A,  B,  C  and  D  o v e r l a p   l i n e s  

0  to   9  and  l i n e s   Z l ,   Z2  and  Z3  o v e r l a p   t he   t h i c k e n e d  

v e r t i c a l   s e c t i o n s   of  l i n e s   0  to   9.  An  i n s u l a t i n g   s p a c e r  

Sl  ( s e e   F i g u r e   6)  is  i n s e r t e d   b e t w e e n   the   o v e r l a p p i n g  

c i r c u i t s .   An  i n s u l a t i n g   s p a c e r   Sl  ( s e e   F i g u r e   6)  h a v i n g  

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

p o i n t s   of  t he   c o n d u c t o r s   is   p l a c e d   b e t w e e n   t h e   u p p e r   a n d  

l o w e r   m e m b r a n e s .   Thus   p r e s s i n g   the   u p p e r   and  l o w e r  

m e m b r a n e s   t o g e t h e r   a t   t h e s e   c r o s s   o v e r   p o i n t s   w i l l  

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

and  l o w e r   c o n d u c t o r s .   The  p r i n t e d   m e m b r a n e   a n d  

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

I I   so  t h a t   t he   two  l a y e r s   of  c i r c u i t   Fl  o v e r l a p   t h e   t w o  

l a y e r s   of  c i r c u i t   F2,  and  an  i n s u l a t i n g   pad  S2  i s  

i n s e r t e d   b e t w e e n   Fl  and  F2.   The  a r r a n g e m e n t   of  t h e  

l a y e r s   is   b e s t   s e e n   in   F i g u r e   6.  The  f o u r   d i g i t  

c o m b i n a t i o n   code  is   p r e - s e t   by  b r i n g i n g   c o n d u c t i v e   l i n e s  

on  t h e   two  l a y e r s   of  c i r c u i t   Fl  i n t o   c o n t a c t   w i t h   o n e  

a n o t h e r .   The  c o n t a d t   is   made  by  f o u r   k e y s   15  p u s h i n g  

t h e   two  l a y e r s   i n t o   c o n t a c t   w i t h   one  a n o t h e r   t h r o u g h  

f o u r   h o l e s   in  m e m b r a n e   S l ,   t h e   f o u r   h o l e s   b e i n g   c h o s e n  

f r o m   a  4x10  a r r a y   of  h o l e s   (one  code  p r e - s e t t i n g   key  a n d  

h o l e   a r e   shown  in  F i g u r e   6 ) .  

The  s c h e m a t i c   f o r   t he   c i r c u i t   (A)  is  shown  i n  



F i g u r e   11 .   V o l t a g e   i s   s u p p l i e d   to  t he   c i r c u i t   by  l i n e  

Z.  The  c o m b i n a t i o n   c o d e   f o r   t h e   c a b i n e t   i s   p r e - s e t   by  

f i r s t   b r i n g i n g   each   of  t h e   f o u r   h o r i z o n t a l   l i n e s   A,  B,  C 

and  D  i n t o   c o n t a c t   w i t h   one  of  t h e   t e n   v e r t i c a l   l i n e s   0 

t o   9.  When  a  code   i s   i n p u t t e d   i n t o   t he   c i r c u i t ,   t h e  

l i n e   Z  i s   b r o u g h t   i n t o   c o n t a c t   w i t h   one  of  t h e   t e n  

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

l i n e .   S h o u l d   t h a t   v e r t i c a l   l i n e   be  a s s o c i a t e d   w i t h   o n e  

of   t h e   f o u r   h o r i z o n t a l   l i n e s   A  t o   D,  t h e n   a  s i g n a l   w i l l  

a l s o   be  s e n t   a l o n g   t h e   a s s o c i a t e d   h o r i z o n t a l   l i n e .  

The  s i g n a l s   on  l i n e s   A  t o   D  a r e   t r a n s m i t t e d   to   p i n s  

1 1 ,   12 ,   13 ,   14  of   t h e   i n t e g r a t e d   c i r c u i t   U2.  To  r e - s e t  

t h e   c o d e ,   t h e   k e y s   a r e   moved  to   d i f f e r e n t   h o l e s   in  t h e  

4x10   a r r a y .   In  a  s i m i l a r   m a n n e r ,   t h e   p u s h   k e y s   5  b r i n g  

t h e   c o n d u c t o r s   on  t h e   t h i c k e n e d   v e r t i c a l   s e c t i o n s   o f  

l i n e s   0  t o   9  i n t o   c o n t a c t   w i t h   c o n d u c t o r s   Z l ,   Z2  and  Z3 

on  t h e   two  l a y e r s   of  c i r c u i t   F2  i n t o   c o n t a c t   w i t h   o n e  

a n o t h e r ,   t h e r e b y   s e n d i n g   s i g n a l s   to  p i n   10  of  U2.  T h e  

p r e - s e t   c o d e   and  the   i n p u t t e d   code   a r e   c o m p a r e d   by  U 2 .  

To  t h e   u s e r   of  t h e   c a b i n e t ,   t h e   k e y s   15  f o r   s e t t i n g  

t h e   c o d e   a r e   e a c h   i n s e r t e d   in  a  s e p a r a t e   h o l e   16  in  a  

d i f f e r e n t   row  of   a  4x10  a r r a y   of   h o l e s   16  in  t h e   c a s i n g  

20  ( s e e   F i g u r e   2 ) .   A l t e r n a t i v e l y ,   t he   f o u r   k e y s   m a y  

e a c h   be  s l i d a b l e   on  a  s e p a r a t e   r a i l   to   a n y  o n e   of  t e n  

p o s i t i o n s .  

R e f e r r i n g   a g a i n   to   F i g u r e   7,  (B)  t o   (F)  a r e   a l l  

m o u n t e d   on  an  L - s h a p e d   p r i n t e d   c i r c u i t   b o a r d   95,   t h e  



o u t l i n e   of  w h i c h   is  shown  in  F i g u r e   2.  The  l a y o u t   o f  

t h e   p r i n t e d   c i r c u i t   b o a r d   95  is   shown  in  F i g u r e   9 .  

R e f e r r i n g   to   F i g u r e s   7,  8  and  9,  t he   code  d e t e c t o r  

c i r c u i t   (B)  c o m p r i s e s   a  l a r g e   s c a l e   i n t e g r a t e d   c i r c u i t  

U2  (LSl   7225)   and  a s s o c i a t e d   p a s s i v e   c o m p o n e n t s   w h i c h  

t r a n s l a t e   t h e   o u t p u t s   f rom  t h e   code   s e t t i n g   a n d  

s e l e c t i n g   m e c h a n i s m   to  p r o v i d e   U2  w i t h   t he   r e q u i r e d  

i n p u t s .   Of  t h e s e   p a s s i v e   c o m p o n e n t s   d i o d e s   D2  to   D l l  

f o rm  a  key  d e t e c t o r   w h i c h   i n f o r m s   U2  t h a t   a  push   key   5 

has   b e e n   d e p r e s s e d   and  d i o d e s   D12  to   D15  p e r f o r m   a  

s i m i l a r   f u n c t i o n   f o r   t he   f o u r   code   d i g i t s   w h i c h   h a v e  

b e e n   s e t   by  t h e   k e y s   15.   T h e s e   d i o d e s   in  a s s o c i a t i o n  

w i t h   an  e x c l u s i v e   -OR  l o g i c   g a t e   f o r m e d   by  l o g i c   g a t e s  

of   t h e   NOR  and  INVERTER  i n t e g r a t e d   c i r c u i t s   p e r f o r m   a n  

i n c o r r e c t   code  d e t e c t o r   i n p u t .   Wi th   t h i s   i n p u t   and  t h e  

i n p u t s   f rom  t he   p u s h   k e y s   5  t h e   i n t e g r a t e d   c i r c u i t   U2  i s  

a b l e   to   d e t e c t   a  c o r r e c t   code  s e q u e n c e .  

The  d o o r   o p e n i n g   and  l o c k i n g   c i r c u i t   (C)  c o n s i s t s  

of  t he   s o l e n o i d   103  o p e r a t e d   f r o m   t h e   code   d e t e c t o r  

c i r c u i t   (B)  by  means   of  a  d r i v e   t r a n s i s t o r   T s l ,   so  as  t o  

w i t h d r a w   the   p i s t o n   104  when  the   c o r r e c t   d i g i t  

c o m b i n a t i o n   code   is   d e t e c t e d   to   a l l o w   t h e   d o o r   2  to   b e  

o p e n e d .   When  the   d o o r   2  is  o p e n e d   t he   p i s t o n   104  i s  

r e l e a s e d .   To  f a c i l i t a t e   c l o s i n g  o f   t h e   d o o r   2  t h e  

p i s t o n   104  is   s p r i n g   l o a d e d .  

The  d o o r   s t a t u s   d e t e c t o r   c i r c u i t   (D)  c o m p r i s e s   a  

s w i t c h   SW1  and  a s s o c i a t e d   r e s i s t o r s   and  c a p a c i t o r s .   I t s  



f u n c t i o n   is  t o   r e s e t   a l l   e l e c t r o n i c   f u n c t i o n s  w h e n  t h e  

c a b i n e t   d o o r   2  i s   c l o s e d   and  p r o v i d e   an  i n p u t   to   t h e  

s i g n a l   e m i t t i n g   c i r c u i t   (F)  when  t he   d o o r   is  o p e n .  

S w i t c h   SW1  is   a  c o n t a c t   s w i t c h   ( n o t   shown  in  F i g u r e  

2)  w h i c h   i s   m o u n t e d   on  the   c a s i n g   20  of  t he   c a b i n e t   d o o r  

2  and  i s   c l o s e d   when  t h e   c a b i n e t   d o o r   is   c l o s e d .  

M o v e m e n t   of  t h e   d o o r   2  a  d i s t a n c e   b e y o n d   2mm  o p e n s   SW1 

to   o p e r a t e   t h e   a l a r m   c i r c u i t   (F)  and   r e l e a s e   t h e  

s o l e n o i d   103 .   R e c l o s i n g   the   d o o r   2  c l o s e s   s w i t c h   SW1 

w h i c h   r e s e t s   a l l   t h e   e l e c t r o n i c   f u n c t i o n s   i n c l u d i n g   t h e  

t i m e r   c i r c u i t   ( E ) .  

The  t i m e r   c i r c u i t   (E)  c o m p r i s e s   an  i n t e g r a t e d  

c i r c u i t   Ul  ( 4 0 6 0 )   and  a s s o c i a t e d   r e s i s t o r s   a n d  

c a p a c i t o r s .   The  t i m e r   c i r c u i t   o p e r a t e s   c o n t i n u o u s l y   b u t  

i s   o n l y   a l l o w e d   to   t r i g g e r   t h e   a l a r m   when  s w i t c h   SW2  i s  

c l o s e d .   The  b a s i c   c l o c k   f r e q u e n c y   is   a  h a l f   a  s e c o n d  

w h i c h   i s   d i v i d e d   by  f o u r t e e n   b i n a r y   s t a g e s   to   g i v e   a n  

a l a r m   o u t p u t   e v e r y   8 6 , 4 0 0   s e c o n d s   (24  h o u r s ) .   T h i s   t i m e  

i n t e r v a l   can   be  r e d u c e d   to   a  min imum  of  900  s e c o n d s   ( 1 5  

m i n u t e s )   by  a d j u s t m e n t   of  p o t e n t i o m e t e r   RV1.  To  t h e  

u s e r   t h e   p o t e n t i o m e t e r   is  in  t he   f o rm  of  a  m a n u a l l y  

o p e r a b l e   r o t a r y   d i a l   21  m o u n t e d   on  t h e   c a s i n g   2 0 .  

S w i t c h   SW  2  is   c l o s e d   by  p u s h i n g   d i a l   21  i n w a r d l y  

t o w a r d s   t h e   c a s i n g .  

The  s i g n a l   e m i t t i n g   c i r c u i t   (F)  c o n s i s t s   of  a  l o g i c  

OR  i n p u t ,   a  low  f r e q u e n c y   o s c i l l a t o r ,   a  h i g h   f r e q u e n c y  

o s c i l l a t o r ,   a  v i s u a l   s i g n a l   e m i t t e r   or   LED  105  and  a n  



a u d i b l e   s i g n a l   e m i t t e r   or  b u z z e r .  

The  l o g i c   OR  f u n c t i o n   c o m p r i s e s   d i o d e s   D18,  D19  a n d  

D20  w h i c h   a c c e p t   i n p u t s   f r o m   the   t i m e r ,   the   d o o r   s t a t u s  

and  t h e   k e y b o a r d   c i r c u i t s   and  p r o v i d e   a  l o g i c   1  o u t p u t  

to   t he   low  f r e q u e n c y   o s c i l l a t o r   when  any  c o m b i n a t i o n   o f  

t h e s e   i n p u t s   a r e   a t   l o g i c   1 .  

A  l o g i c   1  o u t p u t   f rom  t h e   a b o v e   l o g i c   OR  a c t i v a t e s  

t h e   s i g n a l   e m i t t e r   as  f o l l o w s :  

The  f i r s t   o s c i l l a t o r   c o m p r i s e s   an  i n v e r t e r   g a t e  

f rom  t h e   INVERTER  i n t e g r a t e d   c i r c u i t   U3,  a  NOR  g a t e   f r o m  

t h e   NOR  i n t e g r a t e d   c i r c u i t   U4,  and  a s s o c i a t e d   r e s i s t o r s  

and  c a p a c i t o r s   to   c o n t r o l   the   f r e q u e n c y   of  o s c i l l a t i o n .  

The  p a s s i v e   c o m p o n e n t s   a r e   d e s i g n e d   f o r   an  o s c i l l a t i o n  

f r e q u e n c y   of  5  H e r t z .  

The  s e c o n d   o s c i l l a t o r   is   i d e n t i c a l   b u t   has   a  d u a l  

i n v e r t e r   o u t p u t   s t a g e   to   d r i v e   the   a u d i b l e   a l a r m   X l .  

The  p a s s i v e   c o m p o n e n t s   f o r   t h i s   s t a g e   a r e   d e s i g n e d   f o r  

an  o s c i l l a t i o n   f r e q u e n c y   of  4 , 5 0 0   H e r t z .  

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

t r a n s i s t o r   and  a s s o c i a t e d   l i g h t   e m i t t i n g   d i o d e   ( L E D l )  

105  w h i c h   i s   d r i v e n   f rom  t h e   f i r s t   o s c i l l a t o r .  

The  a u d i b l e   s i g n a l   e m i t t e r   c o n s i s t s   of  a  p i e z o  

e l e c t r i c   r e s o n a t o r   Xl  w h i c h   is  d r i v e n   f rom  t h e   s e c o n d  

o s c i l l a t o r   w h i c h   in  t u r n   is  a c t i v a t e d   by  the   f i r s t  

o s c i l l a t o r .  

The  s e c o n d   e m b o d i m e n t   of  e l e c t r o n i c   c i r c u i t r y   w i l l  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g u r e   12.   The  c i r c u i t r y  



of  t h e   f i r s t   e m b o d i m e n t   is   r e p l a c e d  b y   a  s i n g l e  

c u s t o m i z e d   m a s k - p r o g r a m m e d   4 - b i t   CMOS  m i c r o p r o c e s s o r  

c h i p   270  w h i c h   c o n t a i n s   t h e   n e c e s s a r y   RAM  and  ROM 

c o m p o n e n t s   f o r   t h e   o p e r a t i o n   of  t h e   c a b i n e t .  

The  s e c o n d   e m b o d i m e n t   a l s o   i n c l u d e s   a d d i t i o n a l  

f e a t u r e s   s u c h   as  a  4 . 5   d i g i t   l i q u i d   c r y s t a l   d i s p l a y   200  

c o n t r o l l e d   by  a  c o n t r o l l e r   210;  a  t h e r m o m e t e r   220;  a  

h e a r t   r a t e   m o n i t o r   2 3 0 ;   a  smoke  s e n s o r   240  and  a  v o i c e  

r e c o g n i t i o n   c h i p   2 5 0 .  

The  k e y p a d   h a s   two  a d d i t i o n a l   f u n c t i o n a l   k e y s   2 6 0 ,  

w h i c h   c o n t r o l   s u c h   f u n c t i o n s   as  c l o c k   and  a l a r m   t i m e  

s e t t i n g s ,   a l a r m   m u t i n g ,   t h e r m o m e t e r ,   and  h e a r t   r a t e  

m o n i t o r .  

The  m i c r o p r o c e s s o r   c h i p   270  c o n t a i n s   c o u n t e r / t i m e r  

h a r d w a r e   and  a  m a s t e r   o s c i l l a t o r .   The  m i c r o p r o c e s s o r  

s o f t w a r e   u s e s   t h i s   h a r d w a r e   to   p r o v i d e   a  r e a l   t i m e  

p r o g r a m m a b l e   c l o c k   and  a s s o c i a t e d   p r o g r a m m a b l e   a l a r m  

t i m e s .  

When  t h e   r e a l   t i m e   c o i n c i d e s   w i t h   t h e   a l a r m   t i m e  

t h e   s o f t w a r e   t h e n   j umps   to   a  r o u t i n e   w h i c h   a c t i v a t e s   t h e  

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

d i r e c t l y   f r o m   t he   m i c r o p r o c e s s o r .  

The   4 .5   d i g i t   LCD  d i s p l a y   200  may  be  d r i v e n ,   e i t h e r  

v i a   t h e   LCD  c o n t r o l l e r   I . C .   210  or  d i r e c t l y   by  t h e  

m i c r o p r o c e s s o r   270  and  can   d i s p l a y   n o t   o n l y   t i m e   b u t  

a l s o   h e a r t   r a t e   and  t e m p e r a t u r e   when  r e q u i r e d .   T h e  

d i s p l a y   f l a s h e s   on  and  o f f   when  t h e   m i c r o p r o c e s s o r  



d e t e c t s   t h a t   t he   b a t t e r y   v o l t a g e   is  l o w .  

The  a u d i b l e   s i g n a l   c o m p r i s e s   a  p i e z o   b u z z e r   2 8 0  

r e s o n a n t   a t   4 , 5 0 0   H e r t z .   The  m i c r o p r o c e s s o r   o u t p u t s  

d r i v e   t he   b u z z e r   d i r e c t l y .   The  v i s u a l   s i g n a l   e m i t t e r  

a g a i n   c o m p r i s e s   a  l i g h t   e m i t t i n g   d i o d e   (LED)  105  a n d  

a s s o c i a t e d   r e s i s t o r .   The  LED  is  d r i v e n   d i r e c t l y   at   a  

f r e q u e n c y   of  5  H e r t z .  

The  t h e r m o m e t e r   220  c o m p r i s e s   a  t e m p e r a t u r e  

s e n s i t i v e   t r a n s d u c e r   ( t e m p e r a t u r e   to   v o l t a g e   c o n v e r t e r )  

and  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   290  w h i c h   c o n v e r t s  

t h e  v o l t a g e   i n t o   u s a b l e   d i g i t a l   i n f o r m a t i o n .   T h e  

m i c r o p r o c e s s o r   270  r e a d s   t h i s   d a t a   c o n v e r t s   i t   i n t o  

u s a b l e   t e m p e r a t u r e   d a t a   u s i n g   an  a l g o r i t h m   and  d i s p l a y s  

t h e   r e s u l t i n g   t e m p e r a t u r e   on  t h e   LCD  d i s p l a y   2 0 0 .  

The  h e a r t   r a t e   m o n i t o r   230  u s e s   an  i n f r a r e d  

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

d e t e c t o r   i s   p l a c e d   on  a  p e r s o n ' s   w r i s t .   As  t he   b l o o d  

p u l s e s   t h r o u g h   t h e   w r i s t   t h e   i n t e n s i t y   of   t h e   d e t e c t e d  

h e a t   c h a n g e s .   Thus   t h e   m i c r o p r o c e s s o r   w h i c h   r e c e i v e s  

t h i s   i n f o r m a t i o n   v i a   t h e   a n a l o g   to   d i g i t a l   c o n v e r t e r   2 9 0  

can  c o m p u t e   t he   h e a r t   r a t e   and  s u b s e q u e n t l y   d i s p l a y   i t  

on  t h e   LCD  d i s p l a y   2 0 0 .  

The  smoke  s e n s o r   240  when  a c t i v a t e d   by  t h e   p r e s e n c e  

o f  s m o k e   c a u s e s   t h e   a l a r m   c i r c u i t   to   e m i t   s i g n a l s .  

The  v o i c e   r e c o g n i t i o n   c h i p   250  e n a b l e s   a  s e v e r e l y  

h a n d i c a p p e d   p e r s o n   to   s p e a k   the   f o u r   d i g i t   c o m b i n a t i o n  

code   and  t h e r e b y   o p e n   t h e   c a b i n e t .  



The  features  disclosed  in  the  foregoing  descript ion,   in  the  following  c l a i m s  

and/or  in  the  accompanying   drawings  may,  both  separa te ly   and  in  any  c o m b i -  

nation  thereof,   be  mater ia l   for  realising  the  invention  in  diverse  forms  t h e r e o f .  



1.  A  m e d i c i n e   c a b i n e t   h a v i n g   a  d o o r ,   an  e l e c t r i c a l l y  

o p e r a b l e   c o m b i n a t i o n   l o c k   f o r   l o c k i n g   and  r e l e a s i n g   t h e  

d o o r   and  a  c o n t r o l   d e v i c e   f o r   a c t u a t i n g   t h e   l o c k   o n  

i n p u t t i n g   of  an  o p e r a t i n g   code   e q u i v a l e n t   to   a  p r e - s e t  

c o d e ,   t h e   c o n t r o l   d e v i c e   i n c l u d i n g   means   f o r   s e t t i n g   t h e  

p r e - s e t   c o d e ,   means  f o r   i n p u t t i n g   an  o p e r a t i n g   code   a n d  

means   f o r   c o m p a r i n g   t h e   o p e r a t i n g   code   w i t h   t h e   p r e - s e t  

code   so  as  to   a c t u a t e   t he   l o c k   when  the   o p e r a t i n g   c o d e  

is   e q u i v a l e n t   to   t h e   p r e - s e t   c o d e ,   c h a r a c t e r i s e d   in  t h a t  

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

t i m i n g   means   f o r   o p e r a t i n g   t h e   s i g n a l   means   so  as  t o  

p r o d u c e   a  r e m i n d e r   s i g n a l ,   to   r e m i n d   a  u s e r   to   open   t h e  

c a b i n e t   and  to   t a k e   or   a d m i n i s t e r   m e d i c a t i o n .  

2.  A  m e d i c i n e   c a b i n e t   as  c l a i m e d   in  C l a i m   1,  i n  

w h i c h   means   a re   p r o v i d e d   f o r   o p e r a t i n g   t he   s i g n a l   m e a n s  

so  as  to   p r o d u c e   an  a l a r m   s i g n a l   w h i l e   the   c a b i n e t - d o o r  

i s   r e l e a s e d .  

3.  A  m e d i c i n e   c a b i n e t   as  c l a i m e d   in  C l a i m   2  or  3 

w h i c h   i n c l u d e s   a  c o n t a c t   s w i t c h   w h i c h   is  c l o s e d   when  t h e  

c a b i n e t - d o o r   is  c l o s e d   and  w h i c h   is  o p e n e d   on  r e l e a s i n g  

t he   c a b i n e t - d o o r ,   the   c l o s i n g   of  the   s w i t c h   c a u s i n g   t h e  

r e s e t t i n g   of  t he   f u n c t i o n s   of  t h e   c o n t r o l   means   and  t h e  

o p e n i n g   of  the  s w i t c h   c a u s i n g   the   o p e r a t i o n   of  t he   a l a r m  

m e a n s .  

4.  A  m e d i c i n e   c a b i n e t   as  c l a i m e d   in  a n y  o n e   of  t h e  

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



p r e - s e t   c o d e   and  t h e   means   f o r   i n p u t t i n g   an  o p e r a t i n g  

c o d e   c o m p r i s e s   a  s i n g l e   m e m b r a n e   h a v i n g   two  p o r t i o n s ,   a  

c o d e - s e t t i n g   p o r t i o n   and  a  c o d e - i n p u t t i n g   p o r t i o n ,   e a c h  

m e m b r a n e   p o r t i o n   h a v i n g   two  l a y e r s   w i t h   a  c o n d u c t i v e  

c i r c u i t   on  e a c h   l a y e r ,   and  a  s p a c i n g   e l e m e n t   h a v i n g   a  

p l u r a l i t y   of   h o l e s   b e t w e e n   t h e   two  l a y e r s ,   w h e r e b y   t h e  

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

m e m b r a n e ,   f o r m s   e l e c t r i c a l   c o n n e c t i o n s   b e t w e e n   t h e  

l a y e r s   of  t h e   m e m b r a n e   t h r o u g h   t he   h o l e s   of  t h e   s p a c i n g  

e l e m e n t .  

5.  A  m e d i c i n e   c a b i n e t   as  c l a i m e d   in  a n y  o n e   of   t h e  

p r e c e d i n g   c l a i m s ,   in   w h i c h   t he   means   f o r   c o m p a r i n g   t h e  

o p e r a t i n g   c o d e   w i t h   t h e   p r e - s e t   code   c o m p r i s e s   a n  

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

o u t p u t s   f r o m   t h e   c o d e - s e t t i n g   means   and  t h e   o p e r a t i n g  

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

i n t e g r a t e d   c i r c u i t   e l e m e n t ,   and  l o g i c   means   f o r  

p r o d u c i n g   an  i n c o r r e c t   code  d e t e c t i o n   s i g n a l ,   w h e r e b y   i n  

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

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

a b l e   to   d e t e c t   t h e   s e l e c t i o n   of  a  c o r r e c t   c o d e .  

6.  A  m e d i c i n e   c a b i n e t   as  c l a i m e d   in  a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   in   w h i c h   t h e   t i m i n g   m e a n s   c o m p r i s e s   a n  

i n t e g r a t e d   c i r c u i t   t i m i n g   e l e m e n t   o p e r a b l e   to   p r o d u c e   a n  

e l e c t r i c a l   o u t p u t   o n c e   e v e r y   s e t   t i m e - p e r i o d   and  m e a n s  

f o r   a d j u s t i n g   s a i d   t i m e - p e r i o d ,   and  in  w h i c h   the   s i g n a l  

m e a n s   c o m p r i s e s   l o g i c   means   and  f i r s t   and  s e c o n d  



f r e q u e n c y   o s c i l l a t i n g   m e a n s ,   the   l o g i c   means   a c c e p t i n g  

e l e c t r i c a l   i n p u t s   f rom  t h e   c o n t r o l   d e v i c e   t o   p r o d u c e   a n  

e l e c t r i c a l   o u t p u t   w h i c h   is  t r a n s m i t t e d   to   t h e   f i r s t   a n d  

s e c o n d   f r e q u e n c y   o s c i l l a t i n g   m e a n s ,   t h e   f i r s t  

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

s e c o n d   o s c i l l a t i n g   means   a c t u a t i n g   an  a u d i b l e   i n d i c a t o r .  

7.  A  m e d i c i n e   c a b i n e t   as  c l a i m e d   in  a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   in   w h i c h   t h e   s i g n a l   m e a n s   i s   a c t i v a t e d  

when  t he   o p e r a t i n g   code   i n p u t t i n g   means   i s   o p e r a t e d .  

8.  A  m e d i c i n e   c a b i n e t   as  c l a i m e d   in   a n y  o n e   of  t h e  

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

means   and  in  w h i c h   t h e   s i g n a l   means   i s   a c t i v a t e d   w h e n  

t h e   m o n i t o r i n g   means   i n d i c a t e s   t h a t   t he   p o w e r   s u p p l y   i s  

a t   a  low  l e v e l .  

9.  A  m e d i c i n e   c a b i n e t   as  c l a i m e d   in  a n y  o n e   of   t h e  

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

b o d y - t e m p e r a t u r e   a n d / o r   t h e   h e a r t - r a t e   of  a  s u b j e c t ,   a n d  

d i s p l a y   means  f o r   the   d i s p l a y   t h e r e o f .  

10.   A  m e d i c i n e   c a b i n e t   as  c l a i m e d   in  a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   w h i c h   has  a  c o m p a r t m e n t   f o r   h o u s i n g   a  

d e s i c c a n t .  
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