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O  
i s  

@  Elapsed  time  indicator. 

An  apparatus  for  indicating  the  lapse  of  a  predetermined 
time  period  compises  an  indicator  element  (7),  which 
changes  from  a  first  state  to  a  second  state  when  an  electrical 
potential  difference  is  applied  to  it  and  reverts  to  the  first 
state  when  the  potential  difference  falls  below  a  given  value, 
In  combination  with  a  circuit  with  a  bleed  resistor  (9)  for 
controlling  as  a  function  of  time  a  potential  difference, 

applied  to  the  indicator  element  (7).  A  cell  (1)  may  apply  the 
potential  difference.  After  a  certain  period  of  time  the  cell  (1) 
will  be  effectively  discharged  through  the  bleed  resistor  (9), 
the  potential  difference  applied  to  the  indicator  element  (7) 
will  fall  causing  it  to  change  state  and  sign  (8)  will  then  be 
visible.  This  indicates  the  end  of  the  time  period. 



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

a p p a r a t u s   for  i n d i c a t i n g   the  lapse   of  a  p r e - d e t e r m i n e d   t i m e  

p e r i o d .   This  may  be  a  c o n t i n u o u s ,   u n i n t e r r u p t e d   per iod   or  it   may 

be  the  a g g r e g a t e   of  a  s e r i e s   of  d i s c o n t i n u o u s   time  pe r iods   o f  

equal  or  unequal   l e n g t h .  

Appara tus   a cco rd ing   to  the  i n v e n t i o n   may  be  used  f o r  

i n d i c a t i n g   the  end  or  the  approach   of  the  end  of  the  she l f   l i f e   o f  

m a t e r i a l ,   such  as  gold  bonding  wi re ,   which  d e t e r i o r a t e s   w i th in   a 

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

for  i n d i c a t i n g   when,  for  example,   e l e c t r o n i c   equipment  which  i s  



r e q u i r e d   to  be  p e r i o d i c a l l y   a l i g n e d   or  a d j u s t e d   is  due  for  such  

a t t e n t i o n .   Apparatus  a c c o r d i n g   to  the  i n v e n t i o n   is ,   h o w e v e r ,  

e s p e c i a l l y   well   adapted  for  use  in  c o n n e c t i o n   with  the  m a i n t e n a n c e  

of  equipment  in  the  q u a l i t y   a s s u r a n c e   f i e l d .  

The  i n v e n t i o n   p rov ides   an  e l e c t r i c a l l y   o p e r a t e d  

a p p a r a t u s   for  i n d i c a t i n g   the  l apse   of  a  p r e d e t e r m i n e d   time  p e r i o d  

the  a p p a r a t u s   compris ing   an  i n d i c a t o r   e lement   which  is  c h a n g e a b l e  

from  a  f i r s t   s t a t e   to  a  second  s t a t e   when  an  e l e c t r i c a l   p o t e n t i a l  

d i f f e r e n c e   g r e a t e r   than  a  s p e c i f i e d   va lue   is  appl ied   t h e r e t o   and  

is  a u t o m a t i c a l l y   r e v e r t a b l e   to  the  f i r s t   s t a t e   when  the  e l e c t r i c a l  

p o t e n t i a l   d i f f e r e n c e   app l i ed   to  the  e lement   is  equal  to  or  l e s s  

tha t   the  s p e c i f i e d   va lue ,   in  c o m b i n a t i o n   with  a  c i r c u i t   with  means 

for  c o n t r o l l i n g   as  a  f u n c t i o n   of  time  a  p o t e n t i a l   d i f f e r e n c e ,  

app l ied   to  the  i n d i c a t o r   e l e m e n t .  

In  use  a  p o t e n t i a l   d i f f e r e n c e   is  app l ied   to  t h e  

i n d i c a t o r   element  such  that   at  the  b e g i n n i n g   of  the  time  p e r i o d  

the  p o t e n t i a l   d i f f e r e n c e   is  g r e a t e r   than  the  s p e c i f i e d   value  so  

that   the  i n d i c a t o r   element  changes  from  the  f i r s t   s t a t e   to  t h e  

second  s t a t e   and  at  the  end  of  the  time  per iod   the  p o t e n t i a l  

d i f f e r e n c e   is  less  than  or  equal   to  the  s p e c i f i e d   value  and  t h e  

element  r e v e r t s   to  the  f i r s t   s t a t e   to  i n d i c a t e   the  lapse  of  t h e  

p e r i o d .  



Accord ing ly   the  p r e s e n t   i n v e n t i o n   p rov ides   a  method  f o r  

i n d i c a t i n g   the  lapse   of  a  p r e d e t e r m i n e d   time  per iod  c o m p r i s i n g  

app ly ing   a  p o t e n t i a l   d i f f e r e n c e   to  an  i n d i c a t o r   element  which  i s  

changeable   from  a  f i r s t   s t a t e   to  a  second  s t a t e   when  an  e l e c t r i c a l  

p o t e n t i a l   d i f f e r e n c e   g r e a t e r   than  a  s p e c i f i e d   value  is  a p p l i e d  

t h e r e t o   and  is  a u t o m a t i c a l l y   r e v e r t a b l e   to  the  f i r s t   s t a t e   when 

the  e l e c t r i c a l   p o t e n t i a l   d i f f e r e n c e   appl ied   to  the  element  i s  

equal  to  or  l ess   that   the  s p e c i f i e d   va lue ,   the  p o t e n t i a l  

d i f f e r e n c e   being  c o n t r o l l e d   as  a  f u n c t i o n   of  t i m e .  

P r e f e r a b l y   the  a p p l i e d   p o t e n t i a l   d i f f e r e n c e   is  p rov ided   R 8 8  

by  a  source  of  e l e c t r i c   c u r r e n t   of  known  c a p a c i t y   by  which  a n y  b e  
/ 

meant  a  source  of  e l e c t r i c   c u r r e n t   that   wi l l   supply  a  known 

cu r r en t   at  a  s u b s t a n t i a l l y   c o n s t a n t   p o t e n t i a l   d i f f e r e n c e   for  a  

known  time  pe r iod ,   at  the  end  of  which  period  or  f a i r l y   s h o r t l y  

t h e r e a f t e r   the  source  is  d i s c h a r g e d   or  e f f e c t i v e l y   d i s c h a r g e d .  

The  source  is  e f f e c t i v e l y   d i s c h a r g e d   when  i t s   p o t e n t i a l  

d i f f e r e n c e   has  been  reduced  to  a  va lue   equal  to  or  lower  than  t h e  

s p e c i f i e d   value  as  de f ined   above  of  p o t e n t i a l   d i f f e r e n c e  

r e f e r r e d   to  in  the  immedia te ly   p r e c e d i n g   d e f i n i t i o n .  

The  source  of  e l e c t r i c   c u r r e n t   of  known  cu r r en t   may  be  

any  s u i t a b l e   type  of  e l e c t r i c   c e l l   or  b a t t e r y   such  as  one  or  more 

s i l v e r   oxide  c e l l s .   These  c e l l s   have  a  r e l a t i v e l y   c o n s t a n t  

vo l t age   dur ing  d i s c h a r g e   and  t h i s   vo l t age   f a l l s   r a p i d l y   when  t h e  

comple te ly   d i s c h a r g e d   c o n d i t i o n   is  c l o s e l y   a p p r o a c h e d .  



An  i n d i c a t o r   e lement   is  a  device   having  a  h i g h  

e l e c t r i c a l   r e s i s t a n c e ,   u s u a l l y   not  less  than  500  ki lohm,  which  

changes  from  a  f i r s t   to  a  second  s t a t e   when  the re   is  app l i ed   t o  

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

d i f f e r e n c e   g r e a t e r   than  a  s p e c i f i e d   value  and  which  r e v e r t s  

a u t o m a t i c a l l y   to  the  said  f i r s t   s t a t e   upon  the  r e d u c t i o n   of  t h e  

a p p l i e d   p o t e n t i a l   d i f f e r e n c e   to  a  value  equal  to  or  less   than  t h e  

s p e c i f i e d   v a l u e .  

The  i n d i c a t o r   e lement   may  be  any  s u i t a b l e   e l e c t r i c a l l y  

o p e r a t e d   device .   P a r t i c u l a r l y   s u i t a b l e   is  an  o p t i c a l   s h u t t e r  

compr i s ing   or  c o n s i s t i n g   of  an  e l e c t r o c h r o m i c   device   or  a  sheet  o f  

l i q u i d   c r y s t a l   m a t e r i a l .   In  the  l a t t e r   case  the  m a t e r i a l  i s  

a s s o c i a t e d   with  an  o s c i l l a t o r   or  has  an  o s c i l l a t o r   secured  to  o r  

embedded  in  i t .   In  one  of  i t s   s t a t e s   the  o p t i c a l   s h u t t e r   i s  

t r a n s p a r e n t   and  in  the  o the r   opaque .  

P r e f e r a b l y   the  app l i ed   p o t e n t i a l   d i f f e r e n c e   i s  

c o n t r o l l e d   as  a  f u n c t i o n   of  time  by  the  c i r c u i t ,   in  which  a  

c u r r e n t   flows,  with  a  means  for  c o n t r o l l i n g   the  magni tude  of  t h e  

c u r r e n t .  

The  means  for   c o n t r o l l i n g   the  magnitude  of  the  c u r r e n t  

in  the  c i r c u i t   may  be  a  b leed   r e s i s t o r   connected  in  p a r a l l e l   w i t h  

the  i n d i c a t o r   dev i ce ,   or  a  cu r r en t   c o n t r o l l i n g   c i r c u i t   s u i t a b l y  



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

i n v e n t i o n .  

In  a  m o d i f i c a t i o n   of  appara tus   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   so  as  to  enab le   the  appara tus   to  i n d i c a t e   the  lapse  o f  

a  p r e d e t e r m i n e d   time  pe r iod   which  is  the  a g g r e g a t e   of  a  s e r i e s   o f  

d i s c o n t i n u o u s   time  p e r i o d s ,   means  are  p rov ided   for  reduc ing   t h e  

c u r r e n t   to  a  very  low  if  not  i n s i g n i f i c a n t   va lue   at  the  end  o f  

each  time  per iod   and  then  r e - e s t a b l i s h i n g   it   at  or  e f f e c t i v e l y   a t  

i t s   p rev ious   value  at  the  beginning   of  the  next   succeed ing   t i m e  

pe r iod   w i t h o u t ,   in  e i t h e r   case ,   the  p o t e n t i a l   d i f f e r e n c e   a p p l i e d  

to  the  i n d i c a t o r   e lement   being  m a t e r i a l l y   a f f e c t e d .  

When  a  bleed  r e s i s t o r   is  provided  in  p a r a l l e l   with  t h e  

i n d i c a t o r   device  as  a  means  for  c o n t r o l l i n g   the  magni tude  of  t h e  

c u r r e n t   in  the  c i r c u i t ,   t h i s   r e s i s t o r   may  simply  be  d i s c o n n e c t e d  

at  the  end  of  each  time  pe r iod   and  r econnec ted   at  the  beg inn ing   o f  

the  next  succeeding   time  p e r i o d .  

Apparatus   a c c o r d i n g   to  th is   i n v e n t i o n   may  a l so   inc lude   a 

sensor   and  an  a s s o c i a t e d   l a t ch   c i r c u i t .   This  a p p a r a t u s   w i l l  

i n d i c a t e   e i t h e r   that   a  p r e d e t e r m i n e d   time  pe r iod   has  e lapsed  o r  

tha t   c e r t a i n   p h y s i c a l   c o n d i t i o n s   have  changed  to  above  or  below  a 

p r e s e t   l imi t   so  that   for  example  the  a p p a r a t u s   w i l l   i n d i c a t e   t h a t  

equipment  which  has  been  moved  r e q u i r e s   r e c a l i b r a t i o n   before   t h e  

p r e d e t e r m i n e d   time  pe r iod   has  e l apsed .   Weighing  s ca l e s   used  i n  



shops  and  in  t rade   should  be  r e c a l i b r a t e d   a f t e r  a   c e r t a i n   t ime  

per iod   or  a f t e r   the  weighing  s ca l e s   have  been  moved.  A p p a r a t u s  

which  i n c l u d e s   a  sensor   that   d e t e c t s   movement  can  be  f ixed   onto  a 

weighing  sca les   so  that   the  i n d i c a t o r   element  w i l l   show  that   t h e  

weighing  sca les   need  r e c a l i b r a t i o n   e i t h e r   a f t e r   the  p r e d e t e m i n e d  

time  pe r iod   has  e lapsed   or  the  sca les   have  been  moved .  

The  sensor  is  used  to  measure  or  d e t e c t   a  p h y s i c a l  

c o n d i t i o n   such  as  movement,  a c c e l e r a t i o n ,   t e m p e r a t u r e ,   p r e s s u r e ,  

humid i ty ,   e l e c t r o - m a g n e t i c   r a d i a t i o n ,   magnetic  f i e l d ,   e l e c t r i c  

f i e l d ,   alpha  p a r t i c l e s ,   beta  p a r t i c l e s ,   f l u id   flow  or  l e v e l   or  t h e  

p resence   of  a  c e r t a i n   gas  or  f l u i d .   When  movement  is  the  p h y s i c a l  

c o n d i t i o n   to  be  d e t e c t e d   the  sensor   may  be  a  mercury  t i l t   s w i t c h  

which  is  normally  e i t h e r   on  or  o f f .   When  the  swi tch   changes  from 

off  to  on  the  a s s o c i a t e d   l a t c h   c i r c u i t   wi l l   come  in to   o p e r a t i o n  

and  the  p o t e n t i a l   d i f f e r e n c e   app l i ed   to  the  i n d i c a t o r   element  w i l l  

d e c r e a s e   or  cease  so  t ha t   the  i n d i c a t o r   element  w i l l   r e v e r t   to  i t s  

f i r s t   s t a t e .   The  l a t c h   c i r c u i t   may  be  a  means  of  s h o r t i n g   t h e  

t e r m i n a l s   of  the  source  of  e l e c t r i c   c u r r e n t   in  i t s   s i m p l e s t   form.  

If  the  sensor   has  a  con t inuous   o u t p u t ,   for  example  a  

t h e r m i s t o r ,   a  compara tor   is  inc luded   in  the  a p p a r a t u s .   The 

compara tor   compares  the  ou tpu t   of  the  sensor  with  a  p r e s e t   v a l u e  

and  when  the  output  of  the  sensor   reaches   that   va lue   or  is  above 

or  below  it   as  a p p r o p r i a t e   the  a s s o c i a t e d   l a t ch   c i r c u i t   becomes 



o p e r a t i v e   and  the  i n d i c a t o r   element  wi l l   r e v e r t   to  i t s   f i r s t  

s t a t e .  

An  a p p a r a t u s   as  de sc r i bed   as  above  may  be  used  t o  

i n d i c a t e   the  end  of  the  she l f   l i f e   of  a  m a t e r i a l   w h i c h  

d e t e r i o r a t e s   a f t e r   a  c e r t a i n   per iod  of  t ime.   The  m a t e r i a l   may 

a lso   d e t e r i o r a t e   if  i t   is  sub j ec t ed   to  for  example  high  h u m i d i t y  

or  high  t e m p e r a t u r e .   An  appa ra tus   compr i s ing   a  source  of  e l e c t r i c  

c u r r e n t   connec ted   by  a  c i r c u i t ,   which  has  a  means  to  c o n t r o l   t h e  

p o t e n t i a l   d i f f e r e n c e   (a  r e s i s t o r ) ,   to  an  i n d i c a t o r   element  with  a 

sensor   and  a s s o c i a t e d   l a t c h   c i r c u i t   can  be  used  to  i n d i c a t e   tha t   a  

m a t e r i a l   has  r eached   the  end  of  i t s   she l f   l i f e .   If  the  sensor   i s  

a  t e m p e r a t u r e   measu r ing   sensor  the  a p p a r a t u s   can  also  i n d i c a t e  

that   the  m a t e r i a l   should  be  d isposed  of  if  i t   has  been  s u b j e c t e d  

to  a  t e m p e r a t u r e   above  a  set  l i m i t .   Some  chemical   products   and  

p h a r m a c e u t i c a l   p r o d u c t s   are  examples  of  m a t e r i a l s   which  have  a 

c e r t a i n   she l f   l i f e   as  long  as  they  are  kept  in  c e r t a i n   c o n d i t i o n s ,  

eg  in  a  r e f r i g e r a t o r ,   but  which  d e t e r i o r a t e   r a p i d l y   if  t h e  

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

Embodiments  of  the  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   by  

way  of  example  with  r e f e r e n c e   to  the  accompanying  drawings ,   o f  

w h i c h :  

f i g u r e   1  is  a  d iagrammatic   r e p r e s e n t a t i o n   of  a  f i r s t  

embodiment  of  a  device  f e a t u r i n g   an  o p t i c a l  



s h u t t e r   and  the  a s s o c i a t e d   e l e c t r i c a l   c i r c u i t ,  

f i g u r e   2  is  a  d i s c h a r g e   c h a r a c t e r i s t i c   of  a  c e l l  

s u i t a b l e   for  use  in  the  c i r c u i t   of  f i g .   1 ,  

f i g u r e   3  is  a  schemat ic   diagram  of  the  embodiment  a s  

shown  in  f i g u r e   1,  

f i g u r e   4  is  a  schemat ic   diagram  of  a  second  embodiment  

of  a  device  with  an  o p t i c a l   s h u t t e r ,  

a s s o c i a t e d   e l e c t r i c a l   c i r c u i t ,   a  d e t e c t o r   w i t h  

two  s t a t e s   and  a  l a t ch   c i r c u i t ,  

f i g u r e   5  is  a  schemat ic   diagram  of  the  s e c o n d  

embodiment  of  the  device  with  a  d e t e c t o r   w i t h  

a  cont inuous   output   and  a  compara tor ,   and  

f i g u r e   6  is  a  c i r c u i t   diagram  of  the  second  embodiment  

as  shown  in  f i g u r e   4 .  

R e f e r r i n g   now  to  f i g .   1,  which  i l l u s t r a t e s   a p p a r a t u s  

p a r t i c u l a r l y   s u i t a b l e   for  i n d i c a t i n g   when  measuring  equiment ,   s u c h  

as  a  t he rmocoup le ,   is  due  for  r e c a l i b r a t i o n ,   a  s i l v e r   oxide  c e l l   1 

is  connected   via  a  switch  2  to  the  input  t e rmina l s   3  of  a  h i g h  

input   impedance,   30-100  Hz  o s c i l l a t o r   4,  the  output  t e r m i n a l s   5  o f  



which  are  connected  to  the  input   t e r m i n a l s   6  of  a  shee t   7  o f  

l i q u i d   c r y s t a l   m a t e r i a l   which  ac ts   as  an  o p t i c a l   s h u t t e r .   The 

input   r e s i s t a n c e   of  t h i s   o p t i c a l   s h u t t e r   is  at  l e a s t   500  k i l o h m s .  

In  p a r a l l e l   with  the  input   t e r m i n a l s   3  of  o s c i l l a t o r   4  are  a 

s e r i e s - c o n n e c t e d   r e s i s t o r   9  and  switch  10.  F i n a l l y ,   on  t h e  

u n d e r s i d e   of  the  o p t i c a l   s h u t t e r   is  a  piece  of  card  8  or  o t h e r  

s u i t a b l e   m a t e r i a l   bea r ing   the  legend  "RE-CALIBRATE",  p r e f e r a b l y   i n  

f l u o r e s c e n t   i n k .  

The  a p p a r a t u s   is  i n t e n d e d   to  i n d i c a t e   the  l apse   of  a  

p r e d e t e r m i n e d   time  per iod   and  hence  tha t   equipment ,   such  as  a  

t h e r m o c o u p l e ,   for  example,  is  due  for  r e - c a l i b r a t i o n .   In  

p r a c t i c e ,   swi tches   2  and  10  are  c losed   when  the  equipment   i s  

b rought   in to   s e r v i c e ,   whereupon  the  c e l l   1  begins  to  d i s c h a r g e   v i a  

the  r e s i s t o r   9  which  acts   as  a  bleed  r e s i s t o r .   It  is  in  p a r t  

d i s c h a r g e d   through  the  input  c i r c u i t   of  o s c i l l a t o r   4  bu t   here  t h e  

c u r r e n t   d ra in   is  by  compar ison  n e g l i g i b l y   small .   O s c i l l a t o r   4 

when  e n e r g i s e d   in  th is   way  a p p l i e s   a  low  f requency   (30-100  Hz) 

o s c i l l a t i n g   ( a l t e r n a t i n g )   v o l t a g e   to  the  o p t i c a l   s h u t t e r   7  f rom 

i t s   o u t p u t   t e r m i n a l s   5 .  

The  l i q u i d   c r y s t a l   m a t e r i a l   of  th is   o p t i c a l   s h u t t e r   h a s  

a  ' f i r s t   s t a t e '   in  which  it   is  t r a n s p a r e n t   and  a  ' second  s t a t e '   i n  

which  it   is  opaque  (or  e s s e n t i a l l y   so) .   Upon  the  c l o s u r e   o f  

swi tch   2  (assuming  ce l l   1  is  not  d i s c h a r g e d )   the  l i q u i d   c r y s t a l  

m a t e r i a l   is  conver ted   to  i t s   second  s t a t e   and  becomes  opaque,   t h u s  



making  i t   impossible   to  read  the  legend  RE-CALIBRATE. 

Upon  the  c l o su re   of  swi tch   10  ( swi tch   2  a lso   b e i n g  

c l o s e d )   the  cel l   1  d i s c h a r g e s   through  the  bleed  r e s i s t o r   9  and 

becomes  d ischarged   or  e f f e c t i v e l y   d i s cha rged   a f t e r   a  per iod   which  

depends  upon  the  value  of  r e s i s t o r   9,  the  type  of  c e l l   employed 

and  to  a  l e s s e r   extent   the  ambient   t e m p e r a t u r e .  

Cell  1  and  r e s i s t o r   9  are  so  chosen  that   the  per iod   f rom 

' s w i t c h - o n ' ,   cor responding   to  the  b r i ng ing   into  s e r v i c e   of  t h e  

equ ipmen t ,   to  the  time  when  the  c e l l   is  d i scha rged   or  e f f e c t i v e l y  

d i s c h a r g e d ,   at  which  point   the  l i q u i d   c r y s t a l   m a t e r i a l   of  o p t i c a l  

s h u t t e r   7  r eve r t s   to  i t s   f i r s t   ( t r a n s p a r e n t )   s t a t e   and  the  l e g e n d  

RE-CALIBRATE  is  v i s i b l e   through  the  m a t e r i a l ,   co r r e sponds   to  t h e  

" c a l i b r a t i o n   period"  of  the  equ ipment ,   upon  the  exp i ry   of  which  

pe r iod   the  equipment  needs  to  be  r e - c a l i b r a t e d .   The  l ength   o f  

th i s   pe r iod   will   depend  upon  the  na tu re   of  the  equipment  and  t h e  

use  to  which  it  is  put.  It  is  assumed  here  that  the  equipment  i s  

e i t h e r   used  con t inuous ly   or  is  s u b j e c t   to  a  known  and  p r e d i c t a b l e  

regime  of  u s e .  

The  cel l   1  should  have  a  rapid  f a l l - o f f   in  vo l t age   as  i t  

a p p r o a c h e s   exhaus t ion   ( tha t   i s ,   u n t i l   it  is  d i s cha rged   o r  

e f f e c t i v e l y   d i scharged)   and  should  p r e f e r a b l y   have  a  r e l a t i v e l y  

c o n s t a n t   voltage  during  d i s c h a r g e   p r i o r   to  t h i s .   A  d i s c h a r g e  

c h a r a c t e r i s t i c   of  such  a  c e l l   is  shown  in  f ig .   2. 



A  s u i t a b l e   c e l l   is  a  DURACELL  ( R e g i s t e r e d   Trade  Mark) 

c e l l ,   type  D350,  which  has  a  nominal  vo l t age   of  1.5  v o l t s   and  a 

nominal  c apac i t y   of  100  mAh.  I ts   vo l t age   s tays   s u b s t a n t i a l l y  

c o n s t a n t   u n t i l   very  near  the  end  of  i t s   l i f e   when  it  f a l l s   r a p i d l y  

to  zero  as  i n d i c a t e d   in  f i g .   2.  If  it  is  r e q u i r e d   tha t   t h e  

appa ra tu s   of  f i gu re   1  should  i n d i c a t e   the  lapse  of,  s a y ,  

1000  hours ,   the  r e s i s t o r   R  would  need  to  have  a  value  o f  

k i lohms .   The  period  of  1000  hours  i s ,   f o r  

example,  a  t y p i c a l   f i g u r e   for  the  l i f e   of  a 

p l a t i n u m / p l a t i n u m - r h o d i u m   the rmocoup le   before  r e - c a l i b r a t i o n   i s  

r e q u i r e d ,   when  the  t he rmocoup le   is  used  c o n t i n u o u s l y   at  1000°C. 

If  the  equipment  is  s u b j e c t   to  d i s c o n t i n u o u s   pe r iods   o f  

use,  switch  10  should  be  c losed   at  the  beginning   of  each  per iod   o f  

use  and  opened  at  the  end  of  i t ,   th i s   process   being  r e p e a t e d   u n t i l  

the  c e l l   1  i s   d i s c h a r g e d   or  e f f e c t i v e l y   d i s c h a r g e d ,   whereupon  t h e  

word  RE-CALIBRATE  becomes  v i s i b l e   through  the  o p t i c a l   s h u t t e r .  

If  the  equipment   is  in  con t inuous   use,  then  the  s w i t c h  

10  may,  of  course ,   be  o m i t t e d .   In  a d d i t i o n ,   switch  2  may  a lso   be 

omi t ted   so  as  to  p reven t   the  a c c i d e n t a l   swi t ch ing   off  of  the  c e l l  

or  b a t t e r y   during  use.  In  t h i s   case,   the  ce l l   or  b a t t e r y   would 

simply  be  connected  into  the  c i r c u i t   upon  the  b r i n g i n g   i n t o  



se rv i ce   of  the  equipment   with  which  the  a p p a r a t u s   of  f ig .   1  is  t o  

be  u s e d .  

The  f i r s t   embodiment  of  the  a p p a r a t u s   is  a l so   shown  as  a 

schemat ic   diagram  in  f i g u r e   3.  The  device   compr i ses   a  ce l l   11 

which  is  connected  to  input   t e rmina l s   of  an  o s c i l l a t o r   gate  13. 

The  output   t e r m i n a l s   of  the  o s c i l l a t o r   gate  13  are  connected  t o  

input  t e rmina l s   of  an  o p t i c a l   s h u t t e r   14.  A  r e s i s t o r   12  i s  

connected  in  p a r a l l e l   with  the  o s c i l l a t o r .  

Re fe r r ing   to  f i g u r e   4,  the  device  compr ises   a  ce l l   11,  a 

r e s i s t o r   12,  an  o s c i l l a t o r   13,  an  o p t i c a l   s h u t t e r   14,  a  sensor  15 

and  a  l a t ch   c i r c u i t   16.  The  sensor  15  is  connec ted   in  p a r a l l e l  

with  the  r e s i s t o r   12  with  an  output  to  an  inpu t   t e r m i n a l   of  t h e  

o s c i l l a t o r   gate  13  via  a  l a t ch   c i r c u i t   16.  S u i t a b l e   sensors   have 

two  s t a t e s ,   on  or  o f f ,   for  example  a  mercury  t i l t   swi t ch .   Such  a 

sensor  wi l l   normal ly   be  in  the  off  p o s i t i o n   u n t i l   the  p h y s i c a l  

c o n d i t i o n   which  it  is  measu r ing ,   eg  movement,  causes  i t   to  s w i t c h  

to  the  on  pos t ion .   Latch  c i r c u i t   16  w i l l   then  come  in to   e f f e c t  

and  the  p o t e n t i a l   d i f f e r e n c e   suppl ied   to  o p t i c a l   s h u t t e r   14  w i l l  

dec rease   causing  o p t i c a l   s h u t t e r   14  to  r e v e r t   to  i t s   f i r s t   s t a t e .  

Re fe r r ing   to  f i gu re   5,  the  device   is  s i m i l a r   to  t h e  

second  embodiment  and  enab les   sensors   with  a  c o n t i n u o u s   output  t o  

be  used.  A  comparator   17  is  connected  between  the  sensor   and  t he  

l a tch   c i r c u i t .   Comparator  17  enables   the  ou tpu t   from  sensor  15  t o  



be  compared  with  a  p r e s e t   value  such  that   when  the  p h y s i c a l  

c o n d i t i o n   being  measured  by  sensor   15  r e s u l t s   in  the  output  f rom 

sensor   15  r each ing   the  p r e s e t   value  l a t ch   c i r c u i t   16  wil l   come 

in to   e f f e c t .   Sensor  15  may  measure  t e m p e r a t u r e ,   p r e s s u r e ,  

humid i ty ,   e l e c t r o - m a g n e t i c   r a d i a t i o n ,   magne t ic   f i e l d s ,   e l e c t r i c  

f i e l d s ,   alpha  p a r t i c l e s ,   beta  p a r t i c l e s ,   f l u i d   flow  or  level   or  i t  

may  d e t e c t   the  p r e s e n c e   of  a  p a r t i c u l a r   f l u i d   or  compound. 

A  c i r c u i t   d iagram  for  the  second  embodiment  of  t h e  

i n v e n t i o n   is  shown  in  f i g u r e   6.  A  ce l l   21  is  connected  to  an  

o s c i l l a t o r   gate  23A,  23B,  23C,  23D,  23E,  23F  which  is  connected  t o  

an  o p t i c a l   s h u t t e r   24.  A  r e s i s t o r   22  is  connec ted   across  t h e  

t e r m i n a l s   of  c e l l   21.  A  sensor   25A  is  connec ted   in  p a r a l l e l   w i t h  

r e s i s t o r   22.  A  l a t c h   c i r c u i t   comprises   26A,  26B,  26C  and  26D. 

The  va lues   of  r e s i s t o r s   25B  and  26D  are  chosen  so  that   the  power 

consumption  of  l a t c h   c i r c u i t   26A,  26B,  26C  and  26D  and  sensor  25A 

is  m i n i m a l .  

Gates  26A  and  26B  are  NOR  g a t e s ,   1/4  of  a  quad  2 - i n p u t  

device   type  4001B.  Gates  23A,  23B  and  23C  are  e x c l u s i v e   OR  g a t e s ,  

1/4  of  a  quad  2 - i n p u t   dev i ce   type  4070B. 

It  is  not  of  course   e s s e n t i a l   for  a p p a r a t u s   according  t o  

the  i n v e n t i o n   to  be  a r r a n g e d   as  jus t   d e s c r i b e d .   A  type  of  o p t i c a l  

s h u t t e r   could  for  example  be  used  which  would  be  ' o p e n '  

( t r a n s p a r e n t )   when  the  equipment   is  in  use  and  would  only  c l o s e  



when  the  c e l l   is  d i s cha rged   or  e f f e c t i v e l y   d i s c h a r g e d .   In  t h i s  

case,   the  legend  v i s i b l e   when  the  s h u t t e r   is  open  could  be  IN 

SERVICE,  or  SERVICEABLE  or  something  s i m i l a r .  

Yet  aga in ,   appa ra tu s   accord ing   to  the  i n v e n t i o n   can  be 

used  in  many  f i e l d s   other   than  the  i n d i c a t i o n   of  the  exp i ry   of  t h e  

" c a l i b r a t i o n   pe r iod"   of  equipment .   The  legend  d i s p l a y e d   could  b e ,  

for  example,   RE-ALIGN,  SHELF-LIFE  ENDED,  REPLACE  and  so  on .  

S t i l l   f u r t h e r ,   the  i n d i c a t o r   e lement   may  be  one  which  i s  

not  an  o p t i c a l   s h u t t e r   but  which  has  two  messages  impr in ted   on 

i t .   One  message  would  be  v i s i b l e   in  the  absence  of  an  a p p l i e d  

p o t e n t i a l   d i f f e r e n c e   wh i l s t   the  o ther   message  would  become  v i s i b l e  

upon  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   ( a . c .   or  d . c . ) .  

The  second  message  could  add  to  or  r ep l ace   the  f i r s t   m e s s a g e .  

In  g e n e r a l ,   a p p a r a t u s   a cco rd ing   to  the  i n v e n t i o n   i s  

p a r t i c u l a r l y   u s e f u l   in  the  q u a l i t y   a s s u r a n c e   f i e l d   and  where  any  

equipment  r e q u i r e s   p e r i o d i c   a t t e n t i o n .   It  w o u l d  a l s o   be  o f  

c o n s i d e r a b l e   va lue   in  c o n n e c t i o n   with  equipment   for  the  armed 

forces   which  r e q u i r e s   p e r i o d i c   checking  and  in  c o n n e c t i o n   w i t h  

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

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

i n v e n t i o n   is  tha t   it  is  f a i l   safe   in  tha t   f a i l u r e   of  the  c e l l   o r  

the  b a t t e r y   w i l l   have  the  same  e f f e c t   as  i t s   being  d i s c h a r g e d   o r  



e f f e c t i v e l y   d i s c h a r g e d   at  the  end  of  the  per iod  being  m e a s u r e d .  

In  o the r   words,  if  the  ce l l   or  b a t t e r y   f a i l s ,   the  a p p a r a t u s   w i l l  

( p r e m a t u r e l y )   read  RE-CALIBRATE  or  RE-ALIGN  and  so  on .  



1.  An  e l e c t r i c a l l y   o p e r a t e d   appa ra tu s   for  i n d i c a t i n g   t h e  

lapse  of  a  p r ede t e rmined   time  p e r i o d ,   the  appara tus   compr i s ing   an 

i n d i c a t o r   element  which  is  changeab le   from  a  f i r s t   s t a t e   to  a 

second  s t a t e   when  an  e l e c t r i c a l   p o t e n t i a l   d i f f e r e n c e   g r e a t e r   t h a n  

a  s p e c i f i e d   value  is  a p p l i e d   t h e r e t o   and  is  a u t o m a t i c a l l y  

r e v e r t a b l e   to  the  f i r s t   s t a t e   when  the  e l e c t r i c a l   p o t e n t i a l  

d i f f e r e n c e   app l i ed   to  the  e lement   is  equal  to  or  less   that   t h e  

s p e c i f i e d   va lue ,   in  c o m b i n a t i o n   with  a  c i r c u i t   with  means  f o r  

c o n t r o l l i n g   as  a  f u n c t i o n   of  time  a  p o t e n t i a l   d i f f e r e n c e ,  

a p p l i e d   to  the  i n d i c a t o r   e l e m e n t .  

2.  An  a p p a r a t u s   a c c o r d i n g   to  claim  1  wherein  a  c u r r e n t  

flows  in  the  c i r c u i t   and  the  a p p l i e d   p o t e n t i a l   d i f f e r e n c e   i s  

c o n t r o l l e d   as  a  f u n c t i o n   of  time  by  means  for  c o n t r o l l i n g   t h e  

magnitude  of  the  c u r r e n t .  

3.  An  a p p a r a t u s   a c c o r d i n g   to  claim  2  wherein  the  means  f o r  

c o n t r o l l i n g   the  magnitude  of  the  c u r r e n t   is  a  bleed  r e s i s t o r .  

4.  An  a p p a r a t u s   a c c o r d i n g   to  any  preceding  claim  w h e r e i n  

the  i n d i c a t o r   element  is  an  o p t i c a l   s h u t t e r .  

5.  An  a p p a r a t u s   a c c o r d i n g   to  claim  4  wherein  the  o p t i c a l  



6.  An  appa ra tus   a c c o r d i n g   to  claim  4  wherein  the  o p t i c a l  

s h u t t e r   is  a  sheet   of  l i q u i d   c r y s t a l   m a t e r i a l .  

7.  An  appara tus   a c c o r d i n g   to  any  p reced ing   c la im  w h e r e i n  

the  c i r c u i t   f u r t h e r   i n c l u d e s   a  sensor   for  sens ing   a  p h y s i c a l  

c o n d i t i o n   and  a  l a tch   c i r c u i t ,   such  tha t   the  l a t c h   c i r c u i t   i s  

o p e r a b l e   by  the  sensor  to  d e c r e a s e   the  p o t e n t i a l   d i f f e r e n c e   and 

cause  the  i n d i c a t o r   element  to  r e v e r t   to  the  f i r s t   s t a t e   b e f o r e  

the  end  of  the  p r ede t e rmined   pe r iod   of  t i m e .  

8.  An  appara tus   a c c o r d i n g   to  any  p reced ing   c la im  w h e r e i n  

the  p o t e n t i a l   d i f f e r e n c e   a p p l i e d   to  the  i n d i c a t o r   element  i s  

p r o v i d e d   by  a  source  of  e l e c t r i c   c u r r e n t   of  known  c a p a c i t y .  

9.  An  appa ra tu s   a c c o r d i n g   to  claim  7  wherein  the  source  o f  

e l e c t r i c   c u r r e n t   of  known  c a p a c i t y   is  at  l e a s t   one  e l e c t r i c   c e l l .  

10.  An  appa ra tu s   a c c o r d i n g   to  c la im  8  wherein  the  c e l l   is  a 

s i l v e r   oxide  c e l l .  

11.  A  method  for  i n d i c a t i n g   the  lapse  of  a  p r e d e t e r m i n e d  

time  pe r iod   compris ing  a p p l y i n g   a  p o t e n t i a l   d i f f e r e n c e   to  an 

i n d i c a t o r   element  which  is  changeab l e   from  a  f i r s t   s t a t e   to  a  

second  s t a t e   when  an  e l e c t r i c a l   p o t e n t i a l   d i f f e r e n c e   g r e a t e r   t h a n  



a  s p e c i f i e d   value  is  app l i ed   t h e r e t o   and  is  a u t o m a t i c a l l y  

r e v e r t a b l e   to  the  f i r s t   s t a t e   when  the  e l e c t r i c a l   p o t e n t i a l  

d i f f e r e n c e   app l i ed   to  the  element  is  equal  to  or  less   tha t   t h e  

s p e c i f i e d   va lue ,   the  p o t e n t i a l   d i f f e r e n c e   being  c o n t r o l l e d   as  a 

func t ion   of  t i m e .  



Dear   S i r s ,  

Re:  New  E u r o p e a n   P a t e n t   A p p l i c a t i o n  
J o h n s o n   M a t t h e y   P u b l i c   L i m i t e d   C o m p a n y .  

The  a p p l i c a t i o n   was  f i l e d   on  23 rd   J u l y   1985  and  we  r e g r e t  
t h a t   we  have   n o t i c e d   an  e r r o r   on  page   4  l i n e   13  w h e r e   " i s "   s h o u l d  
r e a d   "may  b e " .   G i v e n   t h e   p r i o r i t y   y e a r   has   no t   ye t   e x p i r e d   we 
e n c l o s e   an  amended   page   4  in   t r i p l i c a t e   f o r   i n s e r t i o n   i n t o   t h e  
s p e c i f i c a t i o n   as  f i l e d .  

Y o u r s   R e s p e c t f u l l y ,  
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