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@  A  calendar  device. 

An  electronic  calendar  device  comprises  an  array  of 
thirteen  liquid  crystal  devices  each  carrying  a  four-numeral 
column of a conventional  calendar.  By  selecting  an  appro- 
priate  seven  consecutive  liquid  crystal  devices  for  display, 
the  correct  calendar  display  for  a  particular  month  can  be 
generated.  The  numerals  29,  30  and  31  are  carried  on  sepa- 
rate  liquid  crystal  devices  and  can  be  energised  when  re- 
quired  for  a  particular  month.  Logic  circuitry  is  provided 
to  enable  the  calendar  device  to  run  rapidly  forward  or 
backward  to  provide  calendars  for  selected  months  in  the 
future  or  in  the  past. 



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

The  m a n u f a c t u r e   of   c a l e n d a r   c l o c k s   a n d  

w a t c h e s   w h i c h   p r o v i d e   an  i n d i c a t i o n   of   b o t h   t h e   t i m e  

and  t h e   d a t e   i s   w e l l   e s t a b l i s h e d ,   b u t   w i t h   t h e s e   d e v i c e s  

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

c a l e n d a r   i n   o r d e r   to   d e t e r m i n e   on  w h i c h   day  of  t h e   w e e k  

a  p a r t i c u l a r   d a t e   w i l l   f a l l .   As  i s   w e l l   known  t h e s e  

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

f o r   e a c h   m o n t h   of  t h e   y e a r ,   w i t h   e a c h   s h e e t   h a v i n g   t h e  

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

s e v e n   c o l u m n s   or   rows  c o r r e s p o n d i n g   r e s p e c t i v e l y   w i t h  

d a y s   of   t h e   w e e k .  

I t   i s   o f t e n   i n c o n v e n i e n t   to   c o n s u l t   a  p r i n t e d  

c a l e n d a r   and  an  e l e c t r o n i c   d e v i c e   w h i c h   a u t o m a t i c a l l y  

p r o v i d e d   t h e   i n f o r m a t i o n   n o r m a l l y   g a t h e r e d   f rom  a  c a l e n d a r  

w o u l d   be  d e s i r a b l e .   T h e r e   a r e ,   h o w e v e r ,   c o n s i d e r a b l e  

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

as  a  r e s u l t   of  t h e   n e e d   f o r   a  5  x  7   a r r a y   of   d i s p l a y  

e l e m e n t s ,   and  i f   c o n v e n t i o n a l   t e c h n i q u e s   w e r e   t o   be  e m p l o y e d  

w i t h   a  5  x  7  a r r a y   of   s e p a r a t e l y   d r i v e n   two  d i g i t  

c h a r a c t e r   d i s p l a y s ,   t h e   c o m p o n e n t   c o s t   w o u l d   be  p r o h i b i t i v e .  

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

in   t h e   few  c a s e s   w h e r e   an  a t t e m p t   has   b e e n   made  to   p r o v i d e  

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



by  d e p a r t i n g   c o n s i d e r a b l y   from  the  c o n v e n t i o n a l   c a l enda r   a r r a n g e m e n t  

and  i n e v i t a b l y   d imin i sh ing   the  u s e f u l n e s s   of .the  d i s p l a y ,   or  by 

r e l y i n g   to  such  an  ex ten t   on  ad jus tmen t s   and  s e t t i n g s   by  the  u s e r  

as  to  remove  comple te ly   the  convenience   advantage  of  an  e l e c t r o n i c  

d e v i c e .  

It  is  an  ob jec t   of  this   i n v e n t i o n   to  provide  an  e l e c t r o n i c  

device  which  is  economic  to  manufac ture   and  yet  capable   of  g e n e r a t i n g  

a  true  ca l enda r   d i s p l a y   s u b s t a n t i a l l y   wi thou t   manual  i n t e r v e n t i o n .  

Accord ing ly ,   the  p r e s e n t   i nven t ion   c o n s i s t s   in  an  e l e c t r o n i c  

ca l enda r   device  compris ing  a  f ixed  ar ray  of  n u m e r a l s  a r r a n g e d   for  t h e  

d i s p l a y   of  s e l e c t e d   p o r t i o n s   t h e r e o f ;   means  adapted  to  count  c l o c k  

pulses   and  to  gene ra t e   thereby  c a l e n d a r  i n f o r m a t i o n   and  a  d i s p l a y  

d r i v e r   a r ranged  to  s e l e c t   on  the  bas is   of  the  ca l enda r   i n f o r m a t i o n  

an  a p p r o p r i a t e   p o r t i o n   of  the  a r ray   for  d i sp l ay   as  a  c a l enda r   f o r  

the  month .  

S u i t a b l y ,   the  numerals  of  the  ar ray  are  a r ranged  in  t h i r t e e n  

columns  or  t h i r t e e n   rows,  the  po r t i on   s e l e c t e d   for  d i s p l a y   by  t h e  

d i s p l a y   d r i v e r   in  a  p a r t i c u l a r   month  compris ing  an  a p p r o p r i a t e   s even  

c o n s e c t i v e   columns  or  rows .  

Advan tageous ly ,   the  t h i r t e e n   columns  or  rows  of  the  array  a r e  

c a r r i e d   on  r e s p e c t i v e   and  s e p a r a t e l y   e n e r g i s a b l e   d i s p l a y   d e v i c e s .  



I t   w i l l   be  a p p r e c i a t e d   t h a t   w i t h   t h e   p r e f e r r e d  

fo rm  of  t h e   i n v e n t i o n   i t   i s   o n l y   n e c e s s a r y   to   s e l e c t  

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

to   s e l e c t   as  a p p r o p r i a t e   t h e   29,   30  and  31  c h a r a c t e r s ,  

f o r   a  c o n v e n t i o n a l   c a l e n d a r   a r r a n g e m e n t   to   be  g e n e r a t e d .  

T h i s   s h o u l d   be  c o n t r a s t e d   w i t h   t h e   35  n u m e r i c   d i s p l a y  

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

be  s e p a r a t e l y   d r i v e n   i f   c o n v e n t i o n a l   t e c h n i q u e s   w e r e  

e m p l o y e d .  

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   by  way  o f  

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   i n  

w h i c h   : -  

F i g u r e   1  i s   a  d i a g r a m   p r i n c i p a l l y   in   b l o c k  

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

to  t h e   i n v e n t i o n ,   a n d  

F i g u r e   2  i s   a  b l o c k   d i a g r a m   i l l u s t r a t i n g   a  

m o d i f i c a t i o n   t o   t h e   c i r c u i t   of   F i g u r e   1 .  

R e f e r r i n g   f i r s t   to   F i g u r e   1,  a  c l o c k   2  o f  

g e n e r a l l y   c o n v e n t i o n a l   f o r m   c o m p r i s e s   a  q u a r t z   c r y s t a l  

o s c i l l a t o r   4  p r o v i d i n g   a  32  Hz  s i g n a l   a t   o u t p u t   4a  a n d  

a  0 . 5   Hz  s i g n a l   a t   o u t p u t   4b.   The  32  Hz  s i g n a l   i s  

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

s i g n a l   X,  t h e   p u r p o s e   of   w h i c h   w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

The  0 . 5   Hz  s i g n a l   a t   o u t p u t   4b  i s   f e d ,   a g a i n   a f t e r   s u i t a b l e  



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

6  and  8  w h i c h   t o g e t h e r   p e r f o r m   a  d i v i s i o n   by  30  x  60  x  2 4  

to   r e d u c e   t h e   0 .5   Hz  s i g n a l   to   one  p u l s e   p e r   d a y .  

The  one  p u l s e   p e r   day  s i g n a l   f r o m   t h e   c l o c k   2 

i s   s u p p l i e d   t o   a  day   c o u n t e r   10  w h i c h   p e r f o r m s   a  d i v i s i o n  

by  7,  and  to   a  d a t e   c o u n t e r   12  w h i c h   can   be  p r o g r a m m e d  

by  m o n t h   l e n g t h   s e l e c t o r   14  to   d i v i d e   by  28,   29 ,   30  o r  

31.  The  d a t e   c o u n t e r   12  i s   a r r a n g e d   to   d r i v e   a  d a t e  

d i s p l a y   ( n o t   shown)   t h r o u g h   d e c o d e r s   16  a n d ,   in   a d d i t i o n ,  

p r o v i d e s   a  one  p u l s e   p e r   m o n t h   s i g n a l   to   m o n t h   c o u n t e r  1 8  

and  to   s t a r t   of  m o n t h   s t o r e   20 .   The  one  p u l s e   p e r   m o n t h  

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

t h e   p r e v a i l i n g   s t a t e   of  day   c o u n t e r   10  so  t h a t   s t o r e   2 0  

a l w a y s   h o l d s   t h e   day  of  t h e   week  c o r r e s p o n d i n g   to   t h e  

f i r s t   day  of   t h e   m o n t h .  

Month   c o u n t e r   18  p e r f o r m s   a  d i v i s i o n   by  12  

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

by  y e a r   c o u n t e r   22.   T h i s   c o u n t e r   22  d r i v e s   a  y e a r   d i s p l a y  

( n o t   shown)   t h r o u g h   d e c o d e r s   24.   The  m o n t h   c o u n t e r   18  

a l s o   d r i v e s   a  1  of  12  d e c o d e r   26  w h i c h   in   t u r n   d r i v e s   a  

m o n t h   d i s p l a y   28,   and  p r o v i d e s   m o n t h   l e n g t h   s e l e c t o r   14  

w i t h   t h e   c o r r e c t   m o n t h   of   t h e   y e a r .   The  m o n t h   l e n g t h  

s e l e c t o r   14  a l s o   r e q u i r e s   i n f o r m a t i o n   as  to   w h e t h e r   t h e  

y e a r   i s   a  l e a p   y e a r   and   t h i s   i n f o r m a t i o n   i s   p r o v i d e d   b y  

a  l e a p   y e a r   d e t e c t o r   30  d r i v e n   f rom  t h e   y e a r   c o u n t e r   22.   T h e  



l e a p   y e a r   d e t e c t o r   3 0  f u n c t i o n s   by  s e p a r a t i n g   t h e   y e a r  

n u m b e r   i n t o   a  c e n t u r y   n u m b e r   and  a  y e a r   n u m b e r   in   t h e  

c e n t u r y .   A  l e a p   y e a r   w i l l   be  d e t e c t e d   i f   t h e   y e a r   n u m b e r  

i n   t h e   c e n t u r y   i s   d i v i s i b l e   by  f o u r   a n d  -   in   t h e   c a s e  

w h e r e   t h e   y e a r   n u m b e r   in   t h e   c e n t u r e   i s   z e r o  -   i f   t h e  

c e n t u r y   n u m b e r   i s   d i v i s i b l e   by  f o u r .   T h i s   c h e c k   f o r  

d i v i s i b i l i t y   by  f o u r   can  be  p e r f o r m e d   q u i t e   s i m p l y .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   p o r t i o n  

of   t h e   c i r c u i t   so  f a r   d e s c r i b e d   i s   e f f e c t i v e   to   p r o v i d e  

c a l e n d a r   i n f o r m a t i o n   in   t he   f o r m   of  t h e   week  day  c o r r e s p o n d -  

i n g   w i t h   t h e   f i r s t   day  of  t h e   m o n t h   a t   t h e   o u t p u t   2 0 a  

of   s t a r t   of   m o n t h   s t o r e   20,   and  t h e   n u m b e r   of  d a y s , 2 8 ,  

29,   30  or   31,   in   t h e   m o n t h   a t   o u t p u t   14a  of  t h e   m o n t h  

l e n g t h   s e l e c t o r   14.   The  m a n n e r   in   w h i c h   t h i s   c a l e n d a r  

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

now  be  d e s c r i b e d .  

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

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

c o m p r i s i n g   a  s i n g l e   l i q u i d   c r y s t a l  d i s p l a y   (LCD).   W i t h  

t h e   e x c e p t i o n   of  t h e   n u m e r a l s   29,   30  and   31  w h i c h   b e c a u s e  

of   v a r i a t i o n s   in   m o n t h   l e n g t h   h a v e   to   be  t r e a t e d   s e p a r a t e l y ,  

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

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

S e p a r a t e   LCD's   c a r r y i n g   t h e   n u m e r a l s   29,   30  and  31  a r e  

p o s i t i o n e d   a t   t h e   f o o t   of   t h e   1  8  15  22,   2  9  16  23  a n d  



3  lO  17  24  c o l u m n s   r e s p e c t i v e l y .   T h i s   f o l l o w s   t h e  

o r d e r i n g   of   t h e   r e m a i n d e r   o f   t h e   a r r a y .   The  a d d i t i o n a l  

30  and  31  LCD's   t h a t   a r e   r e q u i r e d   to   c o m p l e t e   t h e  

a r r a y   a r e ,   h o w e v e r ,   p o s i t i o n e d   a t   t h e   t o p   r a t h e r   t h a n  

a t   t h e   f o o t   of   t h e   a p p r o p r i a t e   c o l u m n s   2  9  16  23  a n d  

3  10  17  24  to   a v o i d   e x t e n d i n g   t h e   a r r a y   i n t o   s i x   r o w s .  

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

Each   LCD,  t h a t   i s   to   s ay   e a c h   of   t h e  

t h i r t e e n   f o u r   n u m e r a l   LCD's   and   t h e   f i v e   s i n g l e   n u m e r a l  

L C D ' s ,   c o m p r i s e s   a  l a y e r   of  l i q u i d   c r y s t a l   s a n d w i c h e d  

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

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

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

r e s u l t s   in   t h e   d i s p l a y   of  t h e   n u m e r a l   or   n u m e r a l s   c a r r i e d  

by  t h e   d e v i c e .   In  p r a c t i c e   t h e   LCD's   of   t h e   d i s p l a y  

s h a r e   a  common  w a f e r   of   l i q u i d   c r y s t a l   and  a  common  b a c k  

p l a t e ;   t h e   s e p a r a t e   LCD's   b e i n g   d e l i m i t e d   by  t h e  

d i m e n s i o n s   of   t h e   f r o n t   p l a t e   in   e a c h   c a s e .  

The  common  b a c k   p l a t e   of  t h e   LCD's   i s   s u p p l i e d  

w i t h   t h e   s q u a r e   wave  v o l t a g e   s i g n a l   X  p r o v i d e d   by  t h e   c l o c k  

c i r c u i t   2.  Each   f r o n t   p l a t e   i s   d r i v e n ,   as  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 ,   t h r o u g h   an  e x c l u s i v e - O R   g a t e  

one  i n p u t   of  w h i c h   a l s o   r e c e i v e s   t h e   s q u a r e   wave  X.  I t  

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

e x c l u s i v e - O R   g a t e   i s   h e l d   a t   l o g i c   1,  t h e   o u t p u t   of   t h e  



l e a p   y e a r   d e t e c t o r   3 0  f u n c t i o n s   by  s e p a r a t i n g   t h e   y e a r  

n u m b e r   i n t o   a  c e n t u r y   n u m b e r   and  a  y e a r   n u m b e r   in   t h e  

c e n t u r y .   A  l e a p   y e a r   w i l l   be  d e t e c t e d   i f   t h e   y e a r   n u m b e r  

in   t h e   c e n t u r y   i s   d i v i s i b l e   by  f o u r   a n d  -   in   t h e   c a s e  

w h e r e   t h e   y e a r   n u m b e r   in   t h e   c e n t u r e   i s   z e r o  -   i f   t h e  

c e n t u r y   n u m b e r   i s   d i v i s i b l e   by  f o u r .   T h i s   c h e c k   f o r  

d i v i s i b i l i t y   by  f o u r   can  be  p e r f o r m e d   q u i t e   s i m p l y .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   p o r t i o n  

of  t h e   c i r c u i t   so  f a r   d e s c r i b e d   i s   e f f e c t i v e   t o   p r o v i d e  

c a l e n d a r   i n f o r m a t i o n   in   t he   f o r m   of  t h e   week  day  c o r r e s p o n d -  

i n g   w i t h   t h e   f i r s t   day  of   t h e   m o n t h   a t   t h e   o u t p u t   2 0 a  

of  s t a r t   of   m o n t h   s t o r e   20,   and  t h e   n u m b e r   of  d a y s , 2 8 ,  

29,  30  or  31,  in   t h e   m o n t h   a t   o u t p u t   14a  of  t h e   m o n t h  

l e n g t h   s e l e c t o r   14.   The  m a n n e r   in   w h i c h   t h i s   c a l e n d a r  

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

now  be  d e s c r i b e d .  

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

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

c o m p r i s i n g   a  s i n g l e   l i q u i d   c r y s t a l  d i s p l a y   (LCD).   W i t h  

t h e   e x c e p t i o n   of   t h e   n u m e r a l s   29,  30  and   31  w h i c h   b e c a u s e  

of   v a r i a t i o n s   in   m o n t h   l e n g t h   h a v e   to   be  t r e a t e d   s e p a r a t e l y ,  

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

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

S e p a r a t e   LCD's   c a r r y i n g   t h e   n u m e r a l s   29 ,   30  and  31  a r e  

p o s i t i o n e d   a t   t h e   f o o t   of   t h e   1  8  15  22,   2  9  16  23  a n d  



3  10  17  24  c o l u m n s   r e s p e c t i v e l y .   T h i s   f o l l o w s   t h e  

o r d e r i n g   of   t h e   r e m a i n d e r   o f   t h e   a r r a y .   The  a d d i t i o n a l  

30  and  31  LCD's   t h a t   a r e   r e q u i r e d   to   c o m p l e t e   t h e  

a r r a y   a r e ,   h o w e v e r ,   p o s i t i o n e d   a t   t he   t o p   r a t h e r   t h a n  

a t   t h e   f o o t   of   t h e   a p p r o p r i a t e   c o l u m n s   2  9  16  23  a n d  

3  10  17  24  to   a v o i d   e x t e n d i n g   t h e   a r r a y   i n t o   s i x   r o w s .  

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

Each   LCD,  t h a t   i s   t o   s ay   e a c h   of   t h e  

t h i r t e e n   f o u r   n u m e r a l   LCD's   and   t h e   f i v e   s i n g l e   n u m e r a l  

L C D ' s ,   c o m p r i s e s   a  l a y e r   of   l i q u i d   c r y s t a l   s a n d w i c h e d  

b e t w e e n   f r o n t   and  b a c k   p l a t e   e l e c t r o d e s .   The  a p p l i c a t i o n  '  

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

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

r e s u l t s   in   t h e   d i s p l a y   of  t h e   n u m e r a l   or  n u m e r a l s   c a r r i e d  

by  t h e   d e v i c e .   In  p r a c t i c e   t h e   LCD's   of   t h e   d i s p l a y  

s h a r e   a  common  w a f e r   of   l i q u i d   c r y s t a l   and  a  common  b a c k  

p l a t e ;   t h e   s e p a r a t e   LCD's   b e i n g   d e l i m i t e d   by  t h e  

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

The  common  b a c k   p l a t e   of  t h e   LCD's   i s   s u p p l i e d  

w i t h   t h e   s q u a r e   wave  v o l t a g e   s i g n a l   X  p r o v i d e d   by  t h e   c l o c k  

c i r c u i t   2.  Each   f r o n t   p l a t e   i s   d r i v e n ,   as  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 ,   t h r o u g h   an  e x c l u s i v e - O R   g a t e  

one  i n p u t   of  w h i c h   a l s o   r e c e i v e s   t h e   s q u a r e   wave  X.  I t  

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

e x c l u s i v e - O R   g a t e   i s   h e l d   a t   l o g i c   1,  t h e   o u t p u t   of   t h e  



e x c l u s i v e - O R   g a t e ,   and  t h u s   t he   v o l t a g e   a t   t h e   f r o n t  

p l a t e   of   t h e   LCD,  w i l l   b e X .   S i n c e   t h e   v o l t a g e s   a t   t h e  

f r o n t   and  b a c k   p l a t e s   a r e   t h e n   e q u a l   b u t   o u t   of  p h a s e ,  

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

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

w i l l   be  d i s p l a y e d .   C o n v e r s e l y ,   i f   t h e   s e c o n d   i n p u t   of   t h e  

e x c l u s i v e - O R   g a t e   i s   h e l d   a t   l o g i c   0,  t h e   f r o n t   and  b a c k  

p l a t e   v o l t a g e s   w i l l   be  e q u a l   and  in  p h a s e   and  t h e r e  

w i l l   be  no  r e s u l t a n t   p o t e n t i a l   d i f f e r e n c e  a c r o s s   t h e  

l i q u i d   c r y s t a l .   T h i s   m e t h o d   of  d r i v i n g   l i q u i d   c r y s t a l  

d e v i c e s   i s   d e s c r i b e d   and  c l a i m e d   in   B r i t i s h   P a t e n t   N o .  

1 3 9 8 2 3 7 ,   b u t ,   w h i l s t   i t   ha s   p a r t i c u l a r   a d v a n t a g e s   and  i s  

p r e f e r r e d   f o r   u se   in   t h e   c i r c u i t   a c c o r d i n g   to   t h i s  

i n v e n t i o n ,   t h e   m e t h o d   f o r m s   no  e s s e n t i a l   p a r t   of   t h e   i n v e n t i o n .  

The  b i n a r y   s i g n a l   a t   o u t p u t   20a  r e p r e s e n t i n g   t h e  

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

i s   s u p p l i e d   t o   a  BCD  to   d e c i m a l   d e c o d e r   50.   The  t r u t h  

t a b l e   f o r   t h i s   d e c o d e r   i s   as  f o l l o w s : -  



The  s i x   o u t p u t s   of   d e c o d e r   50  a r e   t a k e n   t o  

r e s p e c t i v e   e x c l u s i v e   OR  g a t e s   52a  to   5 2 f .   The  f i r s t   g a t e  

52a  r e c e i v e s   as  i t s   s e c o n d   i n p u t   t h e   s q u a r e   wave  X ,   t h e  

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

as  t h e i r   s e c o n d   i n p u t .   The  o u t p u t s   of   g a t e s   52a  to   5 2 f  

a r e   c o n n e c t e d   r e s p e c t i v e l y   to   t h e   f r o n t   p l a t e s   of  t h e   L C D ' s  

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

t h e   c o l u m n s   w i l l   be  r e f e r r e d   t o   as  c o l u m n   1,  c o l u m n   2  e t c  

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

in   F i g u r e   1.  I t   w i l l   t h e n   be  u n d e r s t o o d   t h a t   t h e   o u t p u t  

of  g a t e   52a  i s   c o n n e c t e d   to   c o l u m n   1,  t h e   o u t p u t   of   g a t e  

52b  to   c o l u m n   2  and  so  on  up  to   g a t e   5 2 f ,   t h e   o u t p u t   o f  

w h i c h   i s   c o n n e c t e d   t o   c o l u m n   6.  In  a d d i t i o n ,   t h e   f i r s t  

s i x   c o l u m n s   a r e   r e s p e c t i v e l y   c o n n e c t e d   t h r o u g h   NOT  g a t e s  

54  w i t h   t h e   l a s t   s i x   c o l u m n s ,   c o l u m n  1   b e i n g   c o n n e c t e d  

w i t h   c o l u m n   8  and  so  o n .  

A  f u r t h e r   s e r i e s   of   e x c l u s i v e   OR  g a t e s   5 6 p  

to   56u  e a c h   r e c e i v e   as  one  i n p u t   t h e   s q u a r e   wave  X.  T h e  

s e c o n d   i n p u t s   of  t h e   f i r s t   f i v e   g a t e s   56p  to   5 6 t   a r e  

r e s p e c t i v e l y   c o n n e c t e d   w i t h   o u t p u t s   B  to   F  of   d e c o d e r  

50.   Ga t e   56u  i s   c o n t i n u o u s l y   s u p p l i e d   w i t h   l o g i c   l e v e l   1 

a t   i t s   s e c o n d   i n p u t .   The  o u t p u t s   of   t h e   f i r s t   f i v e  

g a t e s   56p  to   5 6 t   a r e   u s e d   to   c o n t r o l   f i v e   of   t h e   s e v e n  

LCD's   58  w h i c h   p r o v i d e   t h e   d a y s   of  t h e   week  d i s p l a y .  

T h e s e   week  day  d i s p l a y   LCD's   e a c h   b e a r   t h e   i d e n t i c a l   l e g e n d  



S  M  T  W  T  F  S  b u t   a r e  s t a g g e r e d   so  as  to   a l i g n   w i t h -  

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

u p p e r m o s t   week  day  d i s p l a y   i s   c o n n e c t e d   in   p a r a l l e l   w i t h  

c o l u m n   1,  t h e   n e x t   f o l l o w i n g   f i v e   d i s p l a y s   a r e   c o n n e c t e d  

r e s p e c t i v e l y   w i t h   o u t p u t s   of  g a t e s   56p  to   5 6 t ,   w h i l s t  

t h e   l o w e r m o s t   week  day  d i s p l a y   i s   c o n n e c t e d   in   p a r a l l e l   w i t h  

c o l u m n   13.  The  o u t p u t   of  g a t e   56u  i s   c o n n e c t e d   w i t h   c o l u m n  

7  w h i c h ,   i t   w i l l   be  n o t e d ,   i s   n o t   c o n n e c t e d   w i t h   any  o f  

t h e   g a t e s   52a  to   52f   or   w i t h   any  NOT  g a t e s   5 4 .  

The  g a t e s   52a  to   52 f   s e r v e   t h e   f u n c t i o n   o f  

e x c l u s i v e   OR  g a t e s   d r i v i n g   LCD's   as  d e s c r i b e d   a b o v e .  

The  i n t e r c o n n e c t i o n   of  t h e   g a t e s ,   r a t h e r   t h a n   t h e   s e p a r a t e  

c o n n e c t i o n   of  e a c h   g a t e   w i t h   i t s   a s s o c i a t e d   LCD  e n a b l e s  

t h e   s e l e c t i o n   of   s e v e n   c o n s e c u t i v e   c o l u m n s   w i t h o u t   t h e  

n e e d   f o r   any  f u r t h e r   l o g i c   c i r c u i t r y  s a v e   t h e   NOT  g a t e s   5 4 .  

The  o u t p u t   s t a t e s   of  t h e   e x c l u s i v e   OR  g a t e s   52a  to   5 2 f  

can   b e s t   be  i l l u s t r a t e d   in   a  t r u t h   t a b l e .  



I t   w i l l   be  n o t e d   t h a t   t h e   e f f e c t   o f   a  l o g i c  

1  s i g n a l   on  any  o f   t h e   d e c o d e r   o u t p u t s   A  t o   F  i s   t h e  

i n v e r s i o n   o f   t h e   s q u a r e   wave   a t   t h e   o u t p u t   o f   n o t   o n l y  

t h e   a s s o c i a t e d   g a t e   52  b u t   a l s o   t h o s e   g a t e s   s u b s e q u e n t  

t o   t h e   a s s o c i a t e d   g a t e .   I t   w i l l   be  r e m e m b e r e d   t h a t   a  

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

i s   s u p p l i e d   w i t h   X  o r   t h e   o u t   of  p h a s e   s q u a r e   wave   a n d  

t h a t   c o l u m n s   8  to   13  r e c e i v e   t h e   i n v e r s e   of   t h e   v o l t a g e  

s u p p l i e d   t o   c o l u m n s   1  t o   6  r e s p e c t i v e l y .   S i n c e   g a t e   5 6 a  

r e c e i v e s   t h e   i n p u t s   A  and  1,  t h e   o u t p u t   w i l l   r e m a i n  X  

and   c o l u m n   7  w i l l   be  d i s p l a y e d   c o n t i n u o u s l y .   W i t h   t h e s e  

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

in   a c c o r d a n c e   w i t h   t h e   s t a t e   of   m o n t h   s t o r e   20  c an   b e  

u n d e r s t o o d   f r o m   t h e   f o l l o w i n g   t r u t h   t a b l e ,   w i t h   1  d e s i g n a t i n g  

a  d i s p l a y   o f   a  c o l u m n   and  O  d e s i g n a t i n g  n o   d i s p l a y : -  



I t   can  r e a d i l y   be  s e e n   f rom  i n s p e c t i o n   o f  

F i g u r e   1  t h a t   t h e   c o r r e c t   c a l e n d a r   d i s p l a y s   ( n e g l e c t i n g  

f o r   t h e   moment   d a t e s   29,   30  and  31)  a r e   in   t h i s   w a y  

g e n e r a t e d .   T h u s ,   to   t a k e   t h e   e x a m p l e   of   a  m o n t h   in   w h i c h  

W e d n e s d a y   i s   t h e   f i r s t   d a y ,   c o l u m n s   4  to   10  i n c l u s i v e   w i l l  

be  d i s p l a y e d   p r o v i d i n g   t h e   f o l l o w i n g   c a l e n d a r   d i s p l a y : -  

S i n c e   t h e   e v e n t u a l   c a l e n d a r   d i s p l a y   can   v a r y  

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

t h i r t e e n   c o l u m n s ,   i t   i s   n e c e s s a r y   to   e n s u r e   t h a t   t h e  

S  M  T  W  T  F  S  l e g e n d   a p p e a r s   in   t h e   c o r r e c t   p o s i t i o n   r e l a t i v e  

t o   t h e   a r r a y .   T h i s   i s   a c h i e v e d   by  s e l e c t i n g   t h e   a p p r o p r i a t e  

one  of   t h e   s e v e n   week  day  d i s p l a y s   58.   The  u p p e r m o s t   d i s p l a y  

58  i s   c o n n e c t e d   w i t h   c o l u m n   1  and  w i l l   be  s e l e c t e d   f o r  

d i s p l a y   when  and  o n l y   when  c o l u m n   1  i s   s e l e c t e d   f o r   d i s p l a y .  

S i m i l a r l y   t h e   l o w e r m o s t   d i s p l a y   58  i s   l i n k e d   w i t h   c o l u m n  

13.  Fo r   t h e   r e m a i n i n g   f i v e   week  day  d i s p l a y s   t h e r e   c a n  

c l e a r l y   be  no  o n e - t o - o n e   r e l a t i o n s h i p   w i t h   any  of   t h e   c o l u m n s  

and  i t   i s   f o r   t h i s   r e a s o n   t h a t   g a t e s   56p  to   5 6 t   a r e   e m p l o y e d .  

The  o u t p u t s   of   t h e s e   g a t e s   w i l l   o n l y   be  X -  and  t h e   a s s o c i a t e d  

week  day  d i s p l a y s   t h u s   s e l e c t e d  -   when  t h e   c o r r e s p o n d i n g  



o u t p u t   B  to   F  of   d e c o d e r   50  i s   a t   l o g i c   1.  I t  c a n   b e  

s e e n   f rom  T r u t h   T a b l e s   I  and  I I I   t h a t   t h i s   r e l a t i o n s h i p  

e n s u r e s   t h a t   t h e   c o r r e c t   week  day  d i s p l a y   i s   s e l e c t e d .  

To  c o m p l e t e   t h e   d i s p l a y ,   t h e   29,   30  and   3 1  

LCD's   m u s t   be  s e l e c t e d   f o r   d i s p l a y   as  a p p r o p r i a t e .   T h e  

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

l e n g t h   of   t h e   m o n t h ,   w h i c h   i s   a v a i l a b l e   a t   o u t p u t   1 4 a  

of   t h e   m o n t h   l e n g t h   s e l e c t o r   14  and  a l s o   t h e   s t a t e  

( d i s p l a y e d   or   n o t   d i s p l a y e d )   of   c o l u m n s   1  a n d   2.  T h i s  

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

a p p r o p r i a t e   one  of   t h e   two  30  d i s p l a y s   and  t h e   two  31  - 

d i s p l a y s   to   be  c h o s e n   and  i s   c o n v e n i e n t l y   a v a i l a b l e   a t  

o u t p u t s   A  and  B  of  d e c o d e r   50 .   In  t h e   f o l l o w i n g   t r u t h  

t a b l e   t h e   f i v e   s i n g l e   n u m e r a l   d i s p l a y s   a r e   d i s t i n g u i s h e d  

by  t h e   n u m b e r   of  t h e   c o l u m n   w i t h   w h i c h   t h e y   a r e   a l i g n e d .  



The  c i r c u i t r y   r e q u i r e d   to   p e r f o r m   t h i s   l o g i c  

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

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

t h a t   e a c h   of   t h e   s i n g l e   n u m e r a l   LCD's   i s   d r i v e n   t h r o u g h  

an  e x c l u s i v e   OR  g a t e   in   a  m a n n e r   a n o l o g o u s   w i t h   g a t e s  

56p  t o   5 6 t .  

Once  s e t   up ,   u s u a l l y   in   t h e   f a c t o r y ,   t h e   d e s c r i b e d  

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

f o r   e a c h   m o n t h ,   f o r   as  l o n g   as  i t   r e m a i n s   in   o p e r a t i o n .   T o  

a l l o w   f o r   s u c h   c o n t i n g e n c i e s   as  b a t t e r y   f a i l u r e ,   r e s e t t i n g  

c o n t r o l s   can   be  p r o v i d e d   f o r   s e t t i n g   up  t h e   c o r r e c t   t i m e  

and  d a t e .   S i n c e   r e s e t t i n g   w i l l   be  a  c o m p a r a t i v e l y   r a r e  

p r o c e d u r e ,   t h e s e   c o n t r o l s   can   be  l o c a t e d   i n t e r n a l l y   o f  

t h e   d e v i c e ,   t h o u g h   i t   w o u l d   be  c o n v e n i e n t   t o   h a v e   a n  

e x t e r n a l   c o n t r o l   p r o v i d i n g   a  s u m m e r t i m e   a d j u s t m e n t .   T h e  

i n t e r n a l   r e s e t t i n g   c o n t r o l s   w o u l d   be  s i m i l a r   to   t h o s e  

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



n o r m a l l y   r e d u n d a n t ,   d i s p l a y   w i l l   be  r e q u i r e d   o f   t h e   s t a t e  

of   t h e   day  c o u n t e r   s i n c e   t h e   s t a t e   of   t h i s   c o u n t e r   i s   n o t  

a s c e r t a i n a b l e   f rom  t he   n o r m a l   d i s p l a y .  

I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   a r r a y   of  n u m e r a l s  

p r o v i d e d   by  t h e   13  c o l u m n s   and  5  s i n g l e   n u m e r a l   LCD's   i s  

f i x e d   i n a s m u c h   as  t h e   i n d i v i d u a l   n u m e r a l s   r e m a i n   in   f i x e d  

r e l a t i o n s h i p   one  to   a n o t h e r .   The  n u m e r a l   d i s p l a y s   c a n  

t h e r e f o r e   be  p r i n t e d , f o r   e x a m p l e ,   and  do  n o t   r e q u i r e   t o  

be  7  s e g m e n t   d i s p l a y s   as  w o u l d   be  t h e   c a s e   i f   t h e   a r r a y  

w e r e   a  v a r i a b l e   a r r a y .  

In  p r a c t i c e ,   an  e l e c t r o n i c   c a l e n d a r   d e v i c e  

a c c o r d i n g   to   t h i s   i n v e n t i o n   w i l l   n o r m a l l y   be  c o m b i n e d  

w i t h   an  e l e c t r o n i c   c l o c k .   The  f u l l   d i s p l a y   of   t h e   c o m b i n e d  

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

in   h o u r s ,   m i n u t e s ,   s e c o n d s ;   t h e   d a t e ;   t h e   m o n t h ;   a  

s u m m e r t i m e   i n d i c a t o r ;   t h e   y e a r   and  t h e   a p p r o p r i a t e   m o n t h ' s  

c a l e n d a r .   I f   d e s i r e d ,   an  a d d i t i o n a l   d i s p l a y   c o u l d   b e  

a r r a n g e d   to   f l a s h   or  l i g h t   up  when  a  p a r t i c u l a r   d a t e ,   w h i c h  

h a s   b e e n   p r e v i o u s l y   s e t   up  in   m e m o r i e s   p r o v i d e d   f o r   t h i s  

p u r p o s e ,   i s   r e a c h e d .   Such  an  a d d i t i o n a l   d i s p l a y   c o u l d   s e r v e  



as  a  u s e f u l   r e m i n d e r   of   one  or   more   d a t e s   of   p a r t i c u l a r  

i m p o r t a n c e .  

A  m o d i f i c a t i o n   to   t h e   c a l e n d a r   d e v i c e   of   F i g u r e   1 

i s   shown  in  F i g u r e   2.  The  p u r p o s e   of   t h i s   m o d i f i c a t i o n   i s  

to   e n a b l e   t h e   d e v i c e   t o   d i s p l a y   s e l e c t e d   c a l e n d a r s   f o r  

m o n t h s   b o t h   f u t u r e   and  p a s t .   F i g u r e   2  shows   o n l y   t h a t   p a r t  

o f   t h e   d e v i c e   w h i c h   i s   r e s p o n s i b l e   f o r   c o u n t i n g   c l o c k  

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

d e c o d e r .   The  r e m a i n d e r   of  t h e   d e v i c e   i s   i d e n t i c a l   w i t h  

t h a t   i l l u s t r a t e d   in   F i g u r e   1.  T h o s e   e l e m e n t s   of  F i g u r e   2 

w h i c h   c o r r e s p o n d   w i t h   e l e m e n t s   of  F i g u r e   1  a r e   r e f e r e n c e d  

w i t h   t h e   same  n u m e r a l s   u s e d   in   F i g u r e   1  and  w i l l   n o t   b e  

d e s c r i b e d   in   any  d e t a i l .   For   a  b e t t e r   u n d e r s t a n d i n g   o f  

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

t h e   F i g u r e   1  e m b o d i m e n t ' a r e   e n c l o s e d   in   c h a i n   d o t t e d   l i n e s .  

For   a d v a n c i n g   t h e   c a l e n d a r   d i s p l a y   a  s w i t c h   60  i s  

a r r a n g e d ,   when  a c t u a t e d   by  p u s h   b u t t o n   f o r   e x a m p l e ,   t o  

r e p l a c e   t h e   one  p u l s e   p e r   day  c l o c k   s i g n a l   w i t h   a  0 . 5   MH.z 

s i g n a l .   The  f o r w a r d   m o v e m e n t   i s   h a l t e d   f o r ,   s a y ,   a  h a l f  

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

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



u n i t   62  c o u n t s   " m o n t h l y "   p u l s e s   f rom  t h e   d a t e   c o u n t e r  

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

t h e   p r e s e t   c o u n t   i s   r e a c h e d .   To  e n s u r e   t h a t   t h e   f o r w a r d  

m o v e m e n t   i s   a l w a y s   in   m u l t i p l e s   of  c a l e n d a r   m o n t h s ,   t h e  

c o n t r o l   u n i t   i n c l u d e s   d i v i d e r s   by  12  and  by  10  so  t h a t  

p e r i o d s   of   12  m o n t h s   and  120  m o n t h s   r e p l a c e   y e a r s   a n d  

d e c a d e s   r e s p e c t i v e l y .   In  o r d e r   to   s e l e c t   a  c a l e n d a r  

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

p r e s e t s   in   c o n t r o l   u n i t   62,   by  p u s h   b u t t o n  f o r   e x a m p l e ,  

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

s w i t c h   60  u n t i l   t h e   d e s i r e d   m o n t h   i s   d i s p l a y e d .   M e m o r i e s  

a r e   p r o v i d e d   ( b u t   n o t   shown  in   F i g u r e   2)  to   s t o r e   t h e  

p r e s e n t   d a t e   t o   w h i c h   t h e   d i s p l a y   w i l l   r e t u r n   when  r e s e t .  

B a c k w a r d   m o v e m e n t   of   t h e   d i s p l a y   i s   n o t   s o  

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

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

m o v i n g   t h e   d i s p l a y   b a c k w a r d   in   d i s c r e t e   one  y e a r   s t e p s   a n d  

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

To  s e t   t h e   d i s p l a y   b a c k   one  y e a r   i t   i s   n e c e s s a r y   to   d e c r e a s e  

t h e   y e a r   c o u n t   by  one  and  t o   d e c r e a s e   t h e   day  and   s t a r t   o f  

m o n t h   c o u n t e r s   by  one  or  two  d a y s   d e p e n d i n g   on  w h e t h e r   t h e  

y e a r   w h i c h   i s   b e i n g   r e t r a c e d   i n c l u d e s   F e b r u a r y   2 9 t h .   T h e  

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

a t   t h e   f o o t   of  F i g u r e   2 .  



I f   n e i t h e r   t h e   p r e s e n t   y e a r   (and  t h i s   i n c l u d e s  

a  y e a r   r e a c h e d   by  a  p r e v i o u s   b a c k w a r d   m o v e m e n t   of   t h e  

d i s p l a y )   n o r   t h e   p r e c e d i n g   y e a r   a r e   l e a p   y e a r s ,   t h e  

r e s u l t   of   b o t h   o p e r a t i o n s   " i s   i t   l e a p   y e a r   and  in   M a r c h  

to   D e c e m b e r "   and  " i s   i t   l e a p   y e a r   and  in   J a n u a r y   a n d  

F e b r u a r y "   w i l l   be  no  and   t h e   y e a r   c o u n t e r ,   day  c o u n t e r  

and  s t a r t   of  m o n t h   c o u n t e r   w i l l   be  s e t   b a c k   by  o n e .  

I f   t h e   p r e s e n t   d a t e   i s   l a t e r   t h a n   F e b r u a r y   2 9 t h   in  a  

l e a p   y e a r   or   i f   t h e   d a t e   one  y e a r   e a r l i e r   i s   b e f o r e  

F e b r u a r y   2 9 t h   in   a  l e a p   y e a r   t h e n   t h e   r e s u l t   of   one  o f  

t h e s e   two  o p e r a t i o n s   w i l l   be  y e s   and  t h e   c y c l e   w i l l   i n c l u d e '  

an  a d d i t i o n a l   i n s t r u c t i o n   to   move  t h e   day  and  s t a r t   o f  

m o n t h   c o u n t e r s   b a c k   o n e .   To  p e r m i t   more   r a p i d   b a c k w a r d  

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

can   be  b r o u g h t   i n t o   o p e r a t i o n   to   m o v e . t h e   d i s p l a y   b a c k  

one  d e c a d e .   Once  t h e   m o n t h   t h a t   i s   d e s i r e d   t o   be  d i s p l a y e d  

h a s   b e e n   p a s s e d ,   t h e   b a c k w a r d   m o v e m e n t   i s   h a l t e d   and  t h e  

d i s p l a y   moved   f o r w a r d   as  d e s c r i b e d   a b o v e .  

T h i s   i n v e n t i o n   has   b e e n   d e s c r i b e d   by  way  of  e x a m p l e  

and  a  g r e a t   many  v a r i a t i o n s   a r e   p o s s i b l e   w i t h o u t   d e p a r t i n g  

f rom  t h e   s c o p e   of   t h e   i n v e n t i o n .   The  d e s c r i b e d   c i r c u i t r y  

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

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

m a n n e r   in   w h i c h   t h i s   i n f o r m a t i o n   i s   d e c o d e d   in   t h e   F i g u r e   1 

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



c o m p o n e n t   e c o n o m y ,   i s   n o t   t h e   o n l y   p o s s i b i l i t y ,   a s  

w i l l   be  e v i d e n t   to   t h e   s k i l l e d   man.   The  i n v e n t i o n  

m e r e l y   r e q u i r e s   t h a t   t h e   d e c o d e r   s e l e c t   on  t h e   b a s i s  

of   t h e   c a l e n d a r   i n f o r m a t i o n   an  a p p r o p r i a t e   p o r t i o n   o f  

t h e   a r r a y   f o r   d i s p l a y .   The  u s e   o f   13  i n d i v i d u a l  

c o l u m n   L C D ' s ,   t o g e t h e r   w i t h   s e p a r a t e d   LCD's   f o r   d a t e s  

29,  30  and  31,  r e p r e s e n t s   a  c o n v e n i e n t   m e t h o d   of  e n a b l i n g  

t h i s   s e l e c t i o n ,   b u t   i t   i s   n o t   t h e   o n l y   m e t h o d .   A 

v a r i a b l e   mask  c o u l d ,   f o r   e x a m p l e ,   be  p o s i t i o n e d   o v e r  

a  13  c o l u m n   a r r a y   to   p r e s e n t   o n l y   t h e   a p p r o p r i a t e   7 

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

f o r   e n s u r i n g   t h a t   t h e   S  M  T  W  T  F  S  l e g e n d   i s   c o r r e c t l y  

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

As  w i l l   be  a p p r e c i a t e d ,   a  good   d e a l   of   t h e  

d e s c r i b e d   c i r c u i t r y   c o u l d   i f   p r e f e r r e d   be  r e p l a c e d   by  a  

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



1.  An  e l e c t r o n i c   ca l endar   device  compris ing  a  f ixed  array  o f  

numerals  a r ranged  for  the  d i sp l ay   of  s e l e c t e d   p o r t i o n s  t h e r e o f ;   means 

adapted  to  count  c lock  pulses  and  to  gene ra te   thereby  c a l e n d a r  

i n f o r m a t i o n   and  a  d i sp l ay   d r i ve r   a r ranged  to  s e l e c t   on  the  basis   o f  

the  ca l enda r   i n fo rma t ion   an  a p p r o p r i a t e   po r t ion   of  the  a r ray   f o r  

d i s p l a y   as  a  c a l enda r   for  the  month .  

2.  A  device  accord ing   to  Claim  1,  wherein  the  numerals  o f  

the  ar ray  are  a r ranged  in  t h i r t e e n   columns  or  t h i r t e e n   rows,  t h e  

p o r t i o n   s e l e c t e d   for  d i sp l ay   by  the  d i sp l ay   d r i ve r   in  a  p a r t i c u l a r  

month  compris ing   an  a p p r o p r i a t e   seven  c o n s e c u t i v e   columns  or  rows .  

3.  A  device  accord ing   to  Claim  2,  wherein  the  t h i r t e e n  

columns  or  rows  of  the  ar ray  are  c a r r i e d   on  r e s p e c t i v e   and 

s e p a r a t e l y   e n e r g i s a b l e   d i sp l ay   d e v i c e s .  

4.  A  device  accord ing   to  Claim  3,  wherein  the  d i sp l ay   d r i v e r  

is  a r ranged   to  ene rg i s e   the  c e n t r a l   d i sp l ay   device  c o n t i n u o u s l y ,   t he  

f i r s t   six  d i sp l ay   devices   being  connected  r e s p e c t i v e l y   with  the  l a s t  

six  d i s p l a y   devices   through  i n v e r t o r s   such  that   when  a  p a r t i c u l a r   one 

of  the  f i r s t   six  d i sp l ay   devices   is  not  e n e r g i s e d ,   the  c o r r e s p o n d i n g  

one  of  the  l a s t   six  d i s p l a y   devices   is  e n e r g i s e d .  

5.  A  device  according   to  Claim  4,  wherein  the  d i sp l ay   d r i v e r  

comprises   decoder  means  having  six  outputs   connected  r e s p e c t i v e l y  

with  the  f i r s t   six  d i sp l ay   devices   and  having  an  input  connected  t o  

r ece ive   as  c a l enda r   i n f o r m a t i o n   a  s igna l   denot ing  the  day  of  t h e  

week  c o r r e s p o n d i n g   with  the  f i r s t   day  of  the  month,  the  decoder  means 



being  adapted  to  provide  s i gna l s   capable   of  e n e r g i s i n g   the  a s s o c i a t e d  

d i sp l ay   devices   at  a  s e l e c t e d   number  of  outputs   t he reo f   which  i s  

dependent  upon  the  s t a t e   of  said  input   s i g n a l .  

6.  A  device  according   to  Claim  5,  wherein  the  decoder  means 

comprises  a  decoder  having  six  outputs   and  adapted  to  provide  a 

s igna l   at  none  or  an  a p p r o p r i a t e   one  of  said  outputs   in  a c c o r d a n c e  

with  said  input  s i g n a l ,   and  a  chain  of  exc lus ive-OR  logic  g a t e s  

each  having  an  input  connected  with  a  decoder  output   and  an  o u t p u t  

connected  to  a  d i f f e r e n t   one  of  the  f i r s t   six  d i sp l ay   dev ices ,   t h e  

second  input  of  each  succeeding   gate  being  c o n n e c t e d  w i t h   the  o u t p u t  

of  the  preceding   g a t e .  

7.  A  device  according   to  any one  of  the  preceding  c l a i m s ,  

wherein  the  means  adapted  to  count  c lock  pulses  and  to  g e n e r a t e  

thereby  ca l endar   i n f o r m a t i o n ,   comprises  a  day  counter   a r ranged  to  

r ece ive   one  pulse  per  day  and  to  d iv ide   by  7;  a  programmable  d a t e  

counter   a r ranged  to  r ece ive   one  pulse  per  d a y , ' t o   d iv ide   by  28,  

29,  30  or  31  as  programmed  and  to  supply  one  pulse  per  month  t o  

a  month  coun te r ;   month  length  s e l e c t o r   means  dr iven  by  said  month 

counter   and  serving  to  programme  the  date  coun te r ;   and  a  s t a r t   o f  

month  s to re   adapted  on  r e c e i p t   of  said  month  pulse  from  t h e  

programmable  date  counter   to  r ece ive   and  s tore   the  con ten t   of  t h e  

day  coun te r ,   said  ca l enda r   i n fo rma t ion   compris ing  the  con ten t   o f  

the  month  length  s e l e c t o r   means  and  the  con ten t   of  the  s t a r t   of  month 

s t o r e .  



1.  An  e l e c t r o n i c   ca l endar   device  compris ing  a  f ixed  array  o f  

numerals  a r ranged  for  the  d i sp l ay   of  s e l e c t e d   p o r t i o n s  t h e r e o f ;   means 

adapted  to  count  c lock  pulses  and  to  gene ra te   thereby  c a l e n d a r  

i n f o r m a t i o n   and  a  d i sp l ay   d r i ve r   a r ranged  to  s e l e c t   on  the  basis   o f  

the  ca l enda r   i n fo rma t ion   an  a p p r o p r i a t e   po r t ion   of  the  ar ray  f o r  

d i s p l a y   as  a  ca l endar   for  the  month .  

2.  A  device  accord ing   to  Claim  1,  wherein  the  numerals  o f  

the  ar ray  are  a r ranged  in  t h i r t e e n   columns  or  t h i r t e e n   rows,  t h e  

po r t i on   s e l e c t e d   for  d i sp l ay   by  the  d i sp l ay   d r i v e r   in  a  p a r t i c u l a r  

month  compris ing   an  a p p r o p r i a t e   seven  c o n s e c u t i v e   columns  or  rows .  

3.  A  device  accord ing   to  Claim  2,  wherein  the  t h i r t e e n  

columns  or  rows  of  the  a r ray   are  c a r r i e d   on  r e s p e c t i v e   and 

s e p a r a t e l y   e n e r g i s a b l e   d i sp l ay   d e v i c e s .  

4.  A  device  accord ing   to  Claim  3,  wherein  the  d i sp l ay   d r i v e r  

is  a r ranged   to  ene rg i s e   the  c e n t r a l   d i sp l ay   device  c o n t i n u o u s l y ,   t he  

f i r s t   six  d i s p l a y   devices   being  connected  r e s p e c t i v e l y   with  the  l a s t  

six  d i s p l a y   devices   through  i n v e r t o r s   such  that   when  a  p a r t i c u l a r   one 

of  the  f i r s t   six  d i s p l a y   devices   is  not  e n e r g i s e d ,   the  c o r r e s p o n d i n g  

one  of  the  l a s t   six  d i s p l a y   devices   is  e n e r g i s e d .  

5.  A  device  according   to  Claim  4,  wherein  the  d i sp l ay   d r i v e r  

comprises   decoder  means  having  six  outputs   connected  r e s p e c t i v e l y  

with  the  f i r s t   six  d i sp l ay   devices   and  having  an  input  connected  t o  

r ece ive   as  c a l enda r   i n fo rma t ion   a  s igna l   denot ing  the  day  of  t h e  

week  c o r r e s p o n d i n g   with  the  f i r s t   day  of  the  month,  the  decoder  means 



being  adapted  to  provide  s i gna l s   capable  of  e n e r g i s i n g   the  a s s o c i a t e d  

d i sp l ay   devices   at  a  s e l e c t e d   number  of  outputs   t he reo f   which  i s  

dependent  upon  the  s t a t e   of  said  input  s i g n a l .  

6.  A  device  accord ing   to  Claim  5,  wherein  the  decoder  means 

comprises  a  decoder  having  six  outputs   and  adapted  to  provide  a 

s igna l   at  none  or  an  a p p r o p r i a t e   one  of  said  outputs   in  a c c o r d a n c e  

with  said  input  s i g n a l ,   and  a  chain  of  exc lus ive-OR  logic  g a t e s  

each  having  an  input  connected  with  a  decoder  output   and  an  o u t p u t  

connected  to  a  d i f f e r e n t   one  of  the  f i r s t   six  d i sp l ay   dev ices ,   t h e  

second  input  of  each  succeeding   gate  being  connected  with  the  o u t p u t  

of  the  preceding   g a t e .  

7.  A  device  according   to  any one  of  the  preceding   c l a i m s ,  

wherein  the  means  adapted  to  count  c lock  pulses   and  to  g e n e r a t e  

thereby  ca l endar   i n f o r m a t i o n ,   comprises  a  day  counter   a r ranged  t o  

r ece ive   one  pulse  per  day  and  to  d ivide   by  7;  a  programmable  d a t e  

counte r   a r ranged  to  r ece ive   one  pulse  per  d a y , ' t o   d iv ide   by  28,  

29,  30  or  31  as  programmed  and  to  supply  one  pulse  per  month  t o  

a  month  coun te r ;   month  length   s e l e c t o r   means  dr iven  by  said  month 

counter   and  serv ing   to  programme  the  date  coun te r ;   and  a  s t a r t   o f  

month  s to re   adapted  on  r e c e i p t   of  said  month  pulse  from  t h e  

programmable  date  counter   to  r ece ive   and  s tore   the  con ten t   of  t h e  

day  coun te r ,   said  c a l enda r   i n f o r m a t i o n   compris ing  the  con ten t   o f  

the  month  length  s e l e c t o r   means  and  the  con ten t   of  the  s t a r t   of  month 

s t o r e .  



8.  A  device  accord ing   to  any  one  of  the  preceding  c l a i m s ,  

wherein  the  ar ray  comprises   t h i r t e e n   fou r -numera l   rows  or  columns 

any  seven  of  which  can  be  s e p a r a t e l y   s e l e c t e d   for  d i sp l ay   in  dependence  

upon  the  day  of  the  week  co r r e spond ing   with  t h e  f i r s t   day  of  t he  

p a r t i c u l a r   month  and  s e p a r a t e   elements  c a r ry ing   the  numerals  29,  30 

and  31  and  a r ranged  at  the  end  of  the  a p p r o p r i a t e   rows  or  co lumns ,  

these  s epa ra t e   e lements   being  s e l e c t e d   for  d i sp l ay   in  dependence  upon 

the  length  of  the  p a r t i c u l a r   month.  

9.  A  device  accord ing   to  Claim  8,  wherein  there   is  one  e l e m e n t  

c a r ry ing   the  numeral  29  and  two  elements  c a r ry ing   each  of  the  n u m e r a l s  

30  and  31.  

10.  A  device  accord ing   to  any  one  of  the  preceding   c l a i m s ,  f u r t h e r  

compris ing   a  p l u r a l i t y   of  days  of  the  week  d i s p l a y s ,   each  such  d i s p l a y  

c a r r y i n g   a  f ixed  legend  denot ing  the  days  of  the  week,  the  d i s p l a y  

d r ive r   se rv ing   to  s e l e c t   one  of  the  days  of  the  week  d i s p l a y s   such  

that   the  s e l e c t e d   d i sp l ay   is  in  a l ignment   with  the  s e l e c t e d   p o r t i o n  

of  the  a r ray   of  n u m e r a l s .  

11.  A  device  accord ing   to  any  one  of  the  preceding  c l a i m s ,  

f u r t h e r   compris ing  c o n t r o l   means  enab l ing   the  clock  pulses  to  be 

rep laced   for  a  p rede te rmined   i n t e r v a l   by  a  high  f requency  s i g n a l ,  

the  device  thereby  advancing  r a p i d l y   to  provide  c a l e n d a r s   f o r  

s e l e c t e d   months  in  the  f u t u r e .  

12.  A  device  accord ing   to  Claim  11,  wherein  the  con t ro l   means 

is  f u r t h e r   adapted  to  set  back  the  device  a  s e l e c t e d   number  of  y e a r s  

whereby,  in  connec t ion   with  rapid  advancement  where  n e c e s s a r y   o v e r  

a  po r t i on   of  a  year ,   c a l e n d a r s   may  be  provided  for  s e l e c t e d   months  

in  the  p a s t .  








	bibliography
	description
	claims
	drawings
	search report

