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Storage  cabinet  with  display  system  for  indicating  the  contents  of  the  cabinet. 

O  

©  A  storage  cabinet,  which  is  useful  for  storing  columns  of 
spools  containing  sewing  thread  of  different  colours  and  col- 
our  shades  and  of  different  lengths,  provides  a  column-by-row 
matrix  of  dispensing  mouths  so  that  articles  can  be  removed, 
one  at  a  time,  from  a  selected  magazine.  The  articles  in  each 
magazine  are  advanced  by  a  spring-loaded  position  trans- 
ducer  which  provides  position  data  signals  representing  the 
content  of  the  magazine.  The  position  data  signals  are  suppli- 
ed  to  a  microprocessor-controlled  display  which  is  connected 
to  a  control  panel  for  selecting  three  modes  of  operation  and 
for  entering  keyboard  data.  In  a  first  mode,  a  display  is  pro- 
vided  of  any  magazine,  in  a  selected  column,  which  has  a  mini- 
mum  or  less  than  a  minimum  content  of  articles.  In  a  second 
mode,  a  serial  number  of  an  article  is  entered  on  the  data  key- 
board  and  a  display  is  provided  of  the  contents  of  a  corre- 
sponding  magazine.  In  a  third  mode,  a  printout  is  provided 
which  represents  an  inventory  of  the  contents  of  each  maga- 
zine. 
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This  i n v e n t i o n   r e l a t e s   to  a  s t o r a g e   c a b i n e t   hav ing   a 

d i s p l a y   sys tem  for  i n d i c a t i n g   the  c o n t e n t s   of  the   c a b i n e t .  

The  i n v e n t i o n   may  be  used ,   for  example ,   to  i n d i c a t e   how  many 

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

c a b i n e t ,   p a r t i c u l a r l y   when  only  a  few  s p o o l s   of  a  c e r t a i n  

type   are  r e m a i n i n g .  

D i s p l a y   c a b i n e t s   for  sewing  t h r e a d   s p o o l s   are  known 

in  which  the  s p o o l s   are  s t o r e d   in  a d j a c e n t   co lumns   a c c o r d i n g  
to  the  c o l o u r   and  the  shade  of  the  c o l o u r   of  the   t h r e a d  

a n d / o r   the  l e n g t h   of  t h r e a d   on  the  s p o o l .   S p o o l s   c o n t a i n i n g  
t h r e a d   of  the  same  shade  of  c o l o u r   and  of  the  same  l e n g t h  

occupy  a  c e r t a i n   p o s i t i o n   on  the  f r o n t   of  the   d i s p l a y  

c a b i n e t ,   for  example ,   they  are  l o c a t e d   in  a  p a r t i c u l a r   row 

p o s i t i o n   in  a  p a r t i c u l a r   column.   Only  the  f i r s t   s p o o l s   c a n  
be  seen ,   b e c a u s e   the  s p o o l s   are  l oaded   i n t o   a  m a g a z i n e   w h i c h  

e x t e n d s   r e a r w a r d l y   of  the  f r o n t   face   of  the   c a b i n e t .   A 

s p r i n g   in  the  magaz ine   u rges   the  s p o o l s   t o w a r d s   a  d i s p e n s i n g  
mouth  s i t u t a t e d   on  the  f r o n t   face   of  the  c a b i n e t   so  t h a t  

they  can  be  removed,   one  at  a  t i m e ,   by  a  c u s t o m e r .   S t o p s  

on  each  s i de   of  the  d i s p e n s i n g   mouth  engage  the   f r o n t   s p o o l  
and  t h i s   p r e v e n t s   s p o o l s   from  being  e j e c t e d   from  t h e  

magaz ine .   However,   the  s t o p s   do  not  p r e v e n t   r emova l   o f  t h e  
f i r s t   spool   and,  when  i t   has  been  removed,   the   o t h e r   s p o o l s  
move  fo rward   in  the  magaz ine   so  t h a t   the  s econd   s p o o l  

engages   the  s t o p s .   When  only  two  s p o o l s   r e m a i n   in  a n y  
m a g a z i n e ,   an  i n d i c a t i n g   t ongue   becomes  v i s i b l e   at  t h e  

d i s p e n s i n g   mouth  of  the  m a g a z i n e .   This  t o n g u e   e x t e n d s   e v e n  
f u r t h e r   when  only  one  spool   r ema ins   in  the  m a g a z i n e .   W h i l s t  
t h e s e   i n d i c a t i n g   t o n g u e s ,   which  can  be  c o l o u r e d   red ,   s e r v e  
to  i n d i c a t e   t h a t   two  or  l e s s   s p o o l s   remain   in  a  p a r t i c u l a r  
magaz ine   they  may  not  be  e a s i l y   n o t i c e d ,   e s p e c i a l l y   in  a 
c a b i n e t   c o n t a i n i n g   s e v e r a l   hundred   s p o o l s   of  t h r e a d   o f  
d i f f e r e n t   c o l o u r s   and  shades   and  d i f f e r e n t   l e n g t h s .   M o r e o v e r ,  
i t   is  d i f f i c u l t   to  check  the  c o n t e n t s   of  each  m a g a z i n e   i n  
o r d e r   to  p r o v i d e   an  i n v e n t o r y   of  the  number  of  d i f f e r e n t  
t y p e s   of  s p o o l s   in  the  s t o r a g e   c a b i n e t .   The  p r e s e n t   i n v e n t i o n  
seeks   to  s o l v e   t h e s e   p r o b l e m s .  



A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   a  s t o r a g e  
c a b i n e t   i n c l u d e s   a  d i s p l a y   sys tem  for  i n d i c a t i n g   at  l e a s t  

some  of  the   c o n t e n t s   of  the  c a b i n e t ,   the  c a b i n e t   c o m p r i s i n g  
a  p l u r a l i t y   of  magaz ine   which  are  each  p r o v i d e d   f o r  

r e c e i v i n g   a  p l u r a l i t y   of  a r t i c l e s  o f   a  g iven   s o r t   or  t y p e ,  
each  m a g a z i n e   hav ing   a d v a n c i n g   means  for  a d v a n c i n g   t h e  
a r t i c l e s   t o w a r d s   a  d i s p e n s i n g   mouth;  the   m a g a z i n e s   b e i n g  

a r r a n g e d   in  a d j a c e n t   columns  whereby  the  d i s p e n s i n g   m o u t h s  

of  each  magaz ine   in  a n y  o n e   of  t h e  c o l u m n s   are   s i t u a t e d  

a d j a c e n t   one  a n o t h e r , e a c h   of  the  d i s p e n s i n g   mouths  b e i n g  
p r o v i d e d   with  s top  means  e n a b l i n g   d i r e c t   a c c e s s  t o   t h e  

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

p r e v e n t i n g   e j e c t i o n   of  the  a r t i c l e s   from  the  d i s p e n s i n g  
m o u t h , t h e   a d v a n c i n g   means  in  each  magaz ine   i n c l u d i n g   a 
p o s i t i o n   t r a n s d u c e r   which  s e n s e s   the  p o s i t i o n   of  the   a d v a n c i n g  

means,   and  which  t h e r e b y   e n a b l e s   a  p o s i t i o n   s i g n a l   to  be  
d e r i v e d   which  r e p r e s e n t s   the  p o s i t i o n   of  the   a d v a n c i n g   m e a n s  
r e l a t i v e   to  the  d i s p e n s i n g   mouth,  and  which  t h e r e b y   a l s o  

r e p r e s e n t s   the  number  of  a r t i c l e s   r e m a i n i n g   in  t h e  

m a g a z i n e ,   and  m i c r o p r o c e s s o r - c o n t r o l l e d   r e a d o u t   m e a n s  
p rogrammed ,   a c c o r d i n g   to  a  f i r s t   o p e r a t i n g   mode,  to  r e s p o n d  

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

so  as  to  p r o v i d e   a  r e a d o u t   of  any  magaz ine   t h e r e i n   which  c o n t a i n s   a 

p r e d e t e r m i n e d   minimum  number,   or  l e s s   than   s a i d   p r e d e t e r m i n e d  
minimum  number  of  the  a r t i c l e s .  

P r e f e r a b l y ,   the   m i c r o p r o c e s s o r - c o n t r o l l e d   r e a d o u t   means  
is   housed  in  the  c a b i n e t   and  i s   c o n n e c t e d   to  a  c o n t r o l   p a n e l  
which  is   s i t u a t e d ,   for  example ,   on  the  same  s i d e   of  t h e  
c a b i n e t   as  t h a t   on  which  the  d i s p e n s i n g   mouths   are  l o c a t e d .  

The  c o n t r o l   pane l   e n a b l e s   any  p a r t i c u l a r   column  to  b e  
s e l e c t e d   to  d e t e r m i n e   which  m a g a z i n e s ,   in  t h a t   c o l u m n ,  
c o n t a i n   only  the   p r e d e t e r m i n e d   number  or  l e s s   t h a t   t h e  

p r e d e t e r m i n e d   number  of  a r t i c l e s   ( t h e s e   numbers   w i l l   be  

h e r e i n a f t e r   r e f e r r e d   to  as  " the   minimum  c o n t e n t " ) .   The 

r e a d o u t   is   p r e f e r a b l y   a  c e n t r a l   d i s p l a y   in  t h a t ,   with  a 
s e l e c t e d   column,   i t   w i l l   i n d i c a t e   which  m a g a z i n e s ,   t a k e n   o n e  
at  a  t i m e ,   have  a  minimum  c o n t e n t .   Thus,  i f   column  1  i s  

s e l e c t e d ,   the   f i r s t   r e a d i n g   on  the  d i s p l a y   would  c o r r e s p o n d  
to  the  f i r s t   magaz ine   which  is  found,   by  s c a n n i n g   from  t h e  



top  to  the  bottom  of  the  column,   which  has  a  minimum  c o n t e n t .  

A  push  b u t t o n   may  then  be  d e p r e s s e d   to  cause   the  d i s p l a y   t o  

i n d i c a t e   the  nex t ,   in  t u r n ,   magaz ine   which  has  a  minimum 

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

p r e f e r a b l y   mounted  on  the  c a b i n e t   behind   the   r e m o v a b l e   c o v e r .  

As  the  m a g a z i n e s   are  a r r a n g e d   in  c o l u m n s ,   with  t h e  

d i s p e n s i n g   mouths  in  each  column  a d j a c e n t   to  one  a n o t h e r ,   o n l y  
the  f r o n t   or  l e a d i n g   a r t i c l e   can  be  seen  at  the   d i s p e n s i n g  
mouth.  Where  the  a r t i c l e s   are  e l o n g a t e d   sewing   t h r e a d   s p o o l s  
which  are  d e l i v e r e d ,   one  at  a  t ime ,   to  the  d i s p e n s i n g   m o u t h  

of  each  m a g a z i n e ,   the  r o t a r y   ax i s   of  the   f r o n t   spoo l   e x t e n d s  

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

is  v i s i b l e .   In  the  l a t t e r   c a s e ,   v a r i o u s   s h a d e s   of  a  g i v e n  
c o l o u r   of  t h r e a d   may  be  v i s i b l e   from  the  top  to  the  b o t t o m  

of  a  p a r t i c u l a r   column.  Where  s p o o l s   of  the   same  s i z e   a r e  
s t o r e d   in  a d j a c e n t   co lumns ,   the  s p o o l s   are   a l s o   v i s i b l e   a s  

rows  of  d i f f e r e n t   c o l o u r s   of  a  g iven   s h a d e .   However,   some 
columns  may  c o n t a i n   for  example ,   l a r g e r   s p o o l s   h a v i n g   t h r e a d  

of  c e r t a i n   c o l o u r s   in  v a r i o u s   s h a d e s .   Having  r e g a r d   to  s t o r i n g  
s e v e r a l   hundred   s p o o l s   of  t h r e a d   in  the  same  c a b i n e t ,   f o r  

example ,   in  a  column  and  row  m a t r i x ,   an  a d v a n t a g e   of  t h e  

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

m a g a z i n e s   are  n e a r l y   empty.  This  a v o i d s   c o n f u s i o n   and  t h e  

p o s s i b l i t y   of  e r r o r ,   for  example ,   where  m i s t a k e s   cou ld   be  
made  in  i d e n t i f y i n g   which  s p o o l s   need  to  be  o r d e r e d   t o  
m a i n t a i n   the  c o n t e n t s   of  the  s t o r a g e   c a b i n e t .   Sewing  t h r e a d  

s p o o l s   u s u a l l y   bear   a  s e r i a l   number,   which  i d e n t i f i e s   t h e  
shade  of  the  t h r e a d   c o l o u r   and  t h i s   number  may  be  i n d i c a t e d  

on  the  r e a d - o u t   of  the  d i s p l a y   s y s t e m ,   t o g e t h e r   wi th   t h e  
minimum  c o n t e n t   of  the  a s s o c i a t e d   m a g a z i n e .  

P r e f e r a b l y ,   the  m i c r o p r o c e s s o r - c o n t r o l l e d   d i s p l a y   i s  
a l so   o p e r a b l e   in  a  second  mode,  whereby  any  m a g a z i n e   may  b e  

i n t e r r o g a t e d   in  o rde r   to  d i s p l a y   i t s   c o n t e n t .   For  e x a m p l e ,  
the  c o n t r o l   pane l   may  i n c l u d e   a  keyboa rd   on  which  the   s e r i a l  
number  of  the  spool   is  punched  ( c o r r e s p o n d i n g   t h r e a d   of  a 
g iven   shade  c o l o u r )   and  on  which  a  b u t t o n   i s   p r e s s e d  
c o r r e s p o n d i n g   to  a  given  t h r e a d   l e n g t h   whereby  the  d i s p l a y  
then  i n d i c a t e s   the  s e r i a l   number  of  the  spoo l   and  the   a c t u a l  



c o n t e n t   of  the   a s s o c i a t e d   m a g a z i n e . ( T h e   " a c t u a l   c o n t e n t s "   may 
be  more  than  the  mimimum  c o n t e n t  ) .   I f   the   magaz ine   is  s a y  
h a l f   empty,   f r e s h   s p o o l s ,   hav ing   the  same  s e r i a l   number,   c a n  
then   be  l o a d e d   i n t o   the  m a g a z i n e .   I f   the  m a g a z i n e   i s   l o a d e d ,  
w h i l s t   the   r e a d o u t   d i s p l a y s   the  s e r i a l   number  of  the   r e l e v a n t  

s p o o l s ,   then  the  d i s p l a y   is  i n d e x e d ,   each  t ime   a  spoo l   i s  

i n s e r t e d .   If   the  d i s p l a y   is  not  i n d e x e d ,   t hen   the   o p e r a t o r  
k n o w s . t h a t   the  s p o o l s   are  be ing   pushed  i n t o   the   wrong  
m a g a z i n e .   An  a u d i b l e   a larm  may  be  employed  to  warn  t h e  

o p e r a t o r   i f   s p o o l s   are  being  l o a d e d   i n t o   the   wrong  m a g a z i n e .  
An  o p t i c a l   i n d i c a t o r ,   such  as  a  f l a s h i n g   l i g h t ,   may  a l s o  

be  used  to  i n d i c a t e   the  row  and  column  p o s i t i o n   of  a 
p a r t i c u l a r   magaz ine   which  is  under   i n t e r r o g a t i o n   and  w h i c h  

may  r e q u i r e   to  be  f i l l e d   with  f u r t h e r   s p o o l s .  
The  m i c r o p r o c e s s o r - c o n t r o l l e d   d i s p l a y   is   a l s o  

p r e f e r a b l y   o p e r a b l e   in  a  t h i r d   mode  to   p r o v i d e   an  i n v e n t o r y  
of  the   c o n t e n t s   of  the  d i s p l a y   c a b i n e t .   In  t h i s   c a s e ,   a 

p r i n t e r ,   which  is  c o m p a t i b l e   with  the  m i c r o p r o c e s s o r ,   i s  

e i t h e r   p l u g g e d   i n t o , _  o r   forms  p a r t  o f   the  c o n t r o l   pane l   and  t h e  

p r i n t e r   i s   o p e r a t e d   so  t h a t   an  i n v e n t o r y   of  the   c o n t e n t s   o f  

a l l   the   m a g a z i n e s   is  a u t o m a t i c a l l y   p r o v i d e d   on  a  p r i n t o u t .  
The  p r i n t o u t  m a y   p r o v i d e ,   for  example ,   i n f o r m a t i o n   r e l a t i n g  
to  an  i n v o i c e   number  of  a  spool   of  a  g iven   t y p e ,   the   l e n g t h  
of  t h r e a d   on  a  s p o o l ,   the   c o l o u r   shade   number  ( i . e .   a  n u m b e r  

which  r e p r e s e n t s   a  p a r t i c u l a r   shade   of  a  g i v e n   c o l o u r ) ,   a 
column  number  and  the  c o n t e n t   of  the  m a g a z i n e .   Such  a 
p r i n t o u t   is  p r o v i d e d   a u t o m a t i c a l l y   and  the   o p e r a t o r   only  n e e d s  
to  s t a r t   the  p r o c e s s   and  to  wait  u n t i l   i t   has  been  c o m p l e t e d  
b e f o r e   r emoving   a  copy  of  the   i n v e n t o r y ,   as  a  s t r i p   of  p a p e r ,  
from  the  p r i n t e r .   The  p r i n t e d   i n v e n t o r y   can  then  be  s t u d i e d  
in  o r d e r   to  d e t e r m i n e   which  m a g a z i n e s   are  nea r   to  b e i n g  
empty  so  t h a t   a  r e q u i s i t e   number  o f  s p o o l s   may  be  o r d e r e d  
from  the  m a n u f a c t u r e r .  

An  example  of  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   w i t h  
r e f e r e n c e  t o   the  a ccompany ing   s c h e m a t i c   d r a w i n g s ,   in  w h i c h :  



Fig  1  g e n e r a l l y   i l l u s t r a t e s   a  s t o r a g e   c a b i n e t   f o r  

s t o r i n g   sewing  t h r e a d   s p o o l s   in  a  c o l u m n - b y - r o w   m a t r i x ,  
the  c a b i n e t   be ing   p r o v i d e d   with  a  d i s p l a y   sys t em  and  a 

p o r t a b l e   p r i n t o u t .  

Fig  2  is  a  p e r s p e c t i v e   view  which  i l l u s t r a t e s   o n e  
of  the  m a g a z i n e s   of  the  c a b i n e t   showing  how  the   s p o o l s   a r e  
s t o r e d   and  how  they  are  e j e c t e d   by  a  s p r i n g   from  a  d i s p e n -  

s ing  m o u t h .  

Fig  3  is  an  e l e v a t i o n a l   view  of  a  l o n g i t u d i n a l   s e c t i o n  

t h r o u g h   p a r t   of  the  magaz ine   shown  in  Fig  2 .  

Fig  4  i s   a  p lan  view  of  a  h o r i z o n t a l   member  w h i c h  
forms  the  f l o o r   of  the  magaz ine   shown  in  Fig  2 .  

Fig  5  d i a g r a m m a t i c a l l y   i l l u s t r a t e s   the   d a t a   l i n e s  

which  are  mounted  on  a  v e r t i c a l   c i r c u i t   board   (not   s h o w n )  

at  the  r e a r   of  each  column  of  m a g a z i n e s .  

Fig  6  d i a g r a m m a t i c a l l y   i l l u s t r a t e s   the   e l e c t r i c a l  
c i r c u i t   of  c o n d u c t i v e   and  r e s i s t i v e   t r a c k s   on  the  h o r i z o n -  
t a l  m e m b e r   shown  in  Fig  4 .  

Fig  7  is   a  p e r s p e c t i v e   and  p a r t l y   cut   away  view  showing 
how  the  h o r i z o n t a l   members  c o o p e r a t e   with  the   v e r t i c a l   c i r -  

c u i t   b o a r d , t o   d e f i n e  t h e  m a g a z i n e s ,  t h e   v e r t i c a l   c i r c u i t   b o a r d  
hav ing   da ta   l i n e   o u t p u t s   for  a  m u l t i p i n   p lug   which  i s  
c o n n e c t e d   to  the  m i c r o p r o c e s s o r   c o n t r o l .  

Fig  8  is  an  e l e v a t i o n a l   view,  in  s e c t i o n ,   of  p a r t   o f  
the  a r r a n g e m e n t   shown  in  Fig  7 .  

Fig  9  is  an  e n l a r g e d   view  of  a  c o n t r o l   and  d i s p l a y  

pane l   which  forms  p a r t   of  the  m i c r o p r o c e s s o r   c o n t r o l l e d  

d i s p l a y   s y s t e m .  
Fig  10  d i a g r a m m a t i c a l l y   i l l u s t r a t e s   the   m i c r o p r o c e s s o r  

c o n t r o l l e d   d i s p l a y   s y s t e m .  
Fig  1  s c h e m a t i c a l l y   i l l u s t r a t e s   a  s t o r a g e   c a b i n e t   9 

hav ing   a  p l u r a l i t y   of  m a g a z i n e s   1 1 ,  1 1 ' ,   which  a re   a r r a n g e d  
in  a d j a c e n t   columns  numbered  1,  2,  3 . . . .   M a g a z i n e s   11  a r e  
of  the  same  s i z e   and  are  p r o v i d e d   for  s t o r i n g   sewing   t h r e a d  

s p o o l s   of  a  p r e d e t e r m i n e d   l e n g t h   and  d i a m e t e r .   M a g a z i n e s  



11''  a re   of  a  l a r g e r   s i z e   and  are  p r o v i d e d   for   s t o r i n g  
sewing  t h r e a d   s p o o l s   hav ing   the  same  a x i a l   l e n g t h ,   b u t  

a  l a r g e r   d i a m e t e r .   Above  the  columns  of  m a g a z i n e s ,   in  an 
u p p e r m o s t   c o m p a r t m e n t   of  the  c a b i n e t   9,  are  housed   m i c r o -  

p r o c e s s o r   c o n t r o l l e d   d i s p l a y   means  hav ing   a  c o n t r o l   p a n e l  
and  d i s p l a y   u n i t   10  which  is  n o r m a l l y   h i d d e n   by  a  h i n g e d  

cover   9 ' .   A  p o r t a b l e   p r i n t o u t   u n i t   10'  s t a n d s   on  top  o f  

the  c a b i n e t   9  and  i t   may  be  p lugged   i n t o   a  s o c k e t   on  t h e  
f r o n t   of  the   c o n t r o l   pane l   10,  when  r e q u i r e d .   A l t e r n a -  

t i v e l y ,   a  p r i n t o u t   u n i t   (not   shown)  is  housed   in  u p p e r m o s t  

c o m p a r t m e n t   of  the   c a b i n e t   and  is   c o n n e c t e d ,   via  a  s w i t c h  
(not   shown)  to  the  c o n t r o l   pane l   and  m i c r o p r o c e s s o r   s y s t e m .  
In  the  l a t t e r   c a s e ,   the  p r i n t o u t   s l o t   is  p r o v i d e d   a d j a c e n t  
the  c o n t r o l   pane l   and  is   n o r m a l l y   h idden   by  the   h i n g e d  
cover   9 ' .  

R e f e r r i n g   to  Fig  2,  each  magaz ine   11  i s   l o a d e d   w i t h  

a  s e r i e s   of  s p o o l s   12  which  ex tend   r e a r w a r d l y   of  a  d i s p e n -  

s ing   mouth  13.  Fig  7  i l l u s t r a t e s   the  mouth  of  one  of  t h e  

m a g a z i n e s   which  are   a r r a n g e d  i n   one  of  the  columns  of  t h e  

c a b i n e t   9.  The  f l o o r   and  the  r o o f   of  each  m a g a z i n e   a r e  
formed  by  r e s p e c t i v e   h o r i z o n t a l   members  14  which  are   s p a c e d  
a p a r t   to  accommodate   the  d i a m e t e r   of  the   s p o o l s   12.  As 

shown  in  Fig  7,  the  r e a r   wall   of  each  m a g a z i n e   is   f o r m e d  

an  i n s u l a t i n g   board   8  which  i s   backed  by  a  v e r t i c a l   c i r c u i t  

board   15.  Boards   8  and  15  r i s e   from  the   bo t tom  to  the  t o p  
of  each  column.   Board  8  i n s u l a t e s   da ta   l i n e s   a t t a c h e d   t o  

the   face   of  board   15  and  i t   a l so   s t r e n g t h e n s   the  a s s e m b l y .  
The  f r o n t   of  each  of  the  h o r i z o n t a l   members  14  is  l o c a t e d  
in  r e s p e c t i v e   o p e n i n g s   in  the  columns  1,  2,  3  on  the   f r o n t  

face   of  the   c a b i n e t   9 .  

R e f e r r i n g   to  Fig  2,  the  s p o o l s   12  a re   u rged   t o w a r d s  
the   mouth  13  of  a  c o m p r e s s i o n  s p r i n g   16  w h i c h  a c t s   b e t w e e n  
the   r e a r   wall   of  the   magaz ine   and  a  p u s h i n g   member  17.  A 

f r o n t   face   1 8  o f   the  push ing   member  17  e n g a g e s   the  l a s t  

spoo l   12  in  the  m a g a z i n e .   I t   a l so   has  a  t o n g u e   19  i n t e g r a l  



t h e r e w i t h   which  e x t e n d s   f r o m . t h e   mouth  13  when  only   two 

s p o o l s   12  remain  in  the  m a g a z i n e .   The  e x t e n s i o n   of  t h e  

tongue   19  is  thus   s l i g h t l y   l o n g e r   than  t w i c e   the   d i a m e t e r  

of  the  spool   1 2 .  

The  h o r i z o n t a l   member  14,  which  i s   shown  in  p l an   v i e w  

in  Fig  4,  is  p r o v i d e d   with  a  p a i r   of  f l e x i b l e   arms  20,  2 0 '  

which  t e r m i n a t e   in  p r o t u b e r a n c e s   21,  2 1 ' .   These  p r o t u b e r -  
ances   ac t   as  s t o p s   to  p r e v e n t   the  f i r s t   spool   12  from  b e i n g  
e j e c t e d   from  the  mouth  13  of  the  m a g a z i n e .   However ,   t h e  

s t o p s   21,  21'  do  not  p r e v e n t   the  f i r s t   spoo l   from  b e i n g  
removed  from  the  mouth  of  the  m a g a z i n e ,   whereupon   the   l i n e  

of  s p o o l s   moves  f o r w a r d ,   under   the  a c t i o n   of  s p r i n g   16,  s o  
t h a t   the  second  spool   is  then  v i s i b l e   at  the   m o u t h .  

The  r o t a r y   ax i s   of  the  spool   12  e x t e n d s   a c r o s s   t h e  

width  of  the  d i s p e n s i n g   mouth  13  of  the  m a g a z i n e   so  t h a t  
the  t h r e a d   22  on  the  spool   i s  v i s i b l e   at  the   f r o n t   face   o f  

the  c a b i n e t   9.  Thus,  as  shown  in  Fig  1,  the   s p o o l s   a p p e a r  
as  a  c o l u m n - b y - r o w   m a t r i x   on  the  f r o n t   face   of  the   c a b i n e t  

9.  Each  column  1,  2,  3 . . . . . c o n t a i n s   t h r e a d   a s s o c i a t e d   w i t h  

a  p r i m a r y   c o l o u r ,   but  the  t h r e a d s   in  the  column  are   a r r a n g e d  
in  v a r i o u s   s h a d e s .   For  example  column  3  may  c o n t a i n   t h r e a d  
which  is  b a s i c a l l y   b lue   or  green  in  c o l o u r   but  r a n g i n g   f r o m  

a  very  pa l e   b lue   at  the  top  of  the  co lumn,   p a s s i n g   t h o u g h  
d a r k e r   shades   of  b lue   and  g reen   in  the  m i d d l e   of  the   c o l u m n ,  
t o w a r d s   a  very  pa l e   green   at  t h e  b o t t o m   of  the  c o l u m n .   T h u s ,  

a  c u s t o m e r   can  see  which  column  c o n t a i n s   t h r e a d   of  t h e  

r e q u i r e d   b a s i c   c o l o u r   and  can  match  the  shade   by  c o m p a r i n g  
for  example ,   a  sample  of  t h r e a d   with  the  t h r e a d   on  t h e  

s p o o l s   of  a  s i m i l a r   shade   in  a  p a r t i c u l a r   c o l o u r .   To 
a s s i s t   i d e n t i f i c a t i o n ,   each  spool   c o n t a i n s   a  s e r i a l   n u m b e r  
which  r e p r e s e n t s   a  p a r t i c u l a r   shade  of  t h r e a d   c o l o u r .   T h i s  
w i l l   be  r e f e r r e d   to  h e r e i n   as  the  " c o l o u r   numbe r " .   The 
c o l o u r   numbers  are  a l so   p r i n t e d   in  zones  23  at  the   s i d e   o f  
each  magaz ine   in  each  of  the  columns  1,  2,  3 . . . .   Thus,   a 
c u s t o m e r   can  a l so   l o c a t e   the  c o r r e c t   column  and  row  p o s i t i o n  



by  compar ing   the  c o l o u r   number  of  a  p r e v i o u s   s p o o l  w i t h  
the   c o l o u r   number  in  zones  2 3 .  

R e f e r r i n g   in  Figs  2  and  3,  s p r i n g   16  i s   p a r t   o f  

means  for  a d v a n c i n g   the  s p o o l s ,   one  at  a  t i m e ,   to  d i s p e n -  

s ing   mouth  13.  The  s p r i n g   16  can  be  c o m p r e s s e d   so  t h a t  
the   magaz ine   11  can  be  l oaded   w i th ,   for  e x a m p l e ,   10  s p o o l s .  
I t   is  a l so   c a p a b l e   of  e x p a n d i n g   so  as  to  e j e c t   the   l a s t  

spoo l   from  the  d i s p e n s i n g   mouth  13.  The  s p r i n g   16  i s  

e l e c t r i c a l l y   i n s u l a t e d ,   for  example ,   by  means  of  an  

i n s u l a t i n g   c o a t i n g .   The  l e a d i n g   end  of  the   s p r i n g   16  i s  
r e c e i v e d   in  a  r e c e s s   23  in  the  push  member  17,  as  shown 

in  Fig  3.  A  s l i d i n g   c o n t a c t   24  i s   f i x e d   to  the  u n d e r s i d e  

of  the   push  member  17.  The  s l i d e r   24  forms  a  b r i d g i n g  
c o n t a c t   be tween   a  c o n d u c t i v e   t r a c k   25  and  a  r e s i s t i v e  
t r a c k   26,  which  are  shown  in  plan  view  in  Fig  4.  A l o n g s i d e  
the  r e s i s t i v e   t r a c k   26  is  a  c o n d u c t i v e   t r a c k   27  which  i s  
c o n n e c t e d   (at   t he   r i g h t   hand  end)  to  the  r e s i s t i v e   t r a c k  

and  which  s e r v e s   as  a  s i g n a l   o u t p u t   l i n e   27.  The  t r a c k s  

25,  26  a re   not  c o n n e c t e d   to  each  o t h e r ,   at   e i t h e r   end,  b u t  
the  s l i d e r   24  c o n n e c t s   one  t r a c k   to  the   o t h e r .   Thus,   a s  
the   s p o o l s   are   removed  from  the  m a g a z i n e ,   the   p u s h i n g  
member  17  moves  f o r w a r d ,   whereby  the   s l i d e r   24  o c c u p i e s  
d i s c r e t e   p o s i t i o n s   a long  the  l e n g t h   of  the   t r a c k s   25,  2 6 .  
As  d e s c r i b e d   be low,   t h i s   a r r a n g e m e n t   p r o v i d e s   a  p o s i t i o n  
t r a n s d u c e r   whereby  the  p o s i t i o n   of  the  p u s h i n g   member  17 
r e l a t i v e   to  the   mouth  13  can  be  d e t e r m i n e d   and  hence   a l s o  
the  number  of  s p o o l s   r e m a i n i n g   in  the   m a g a z i n e .  

Fig  6  d i a g r a m m a t i c a l l y   i l l u s t r a t e s   t he   e l e c t r i c a l  

f u n c t i o n   of  the   p o s i t i o n   t r a n s d u c e r .   In  t h i s   d i a g r a m ,   a 
c e l l   2 8 . h a s   been  shown  for  c o n v e n i e n c e ,   but   the   v o l t a g e  
which  i s   s u p p l i e d   a c r o s s  t e r m i n a l s   V,C  to  the   r e s i s t i v e  
t r a c k   of  each  magaz ine   is  d e r i v e d ,   in  p r a c t i c e ,   from  a 
common  s o u r c e   (not   shown) .   The  r e s i s t i v e   t r a c k   26  o f  

each  magaz ine   has  the  same  r e s i s t a n c e   per   u n i t   l e n g t h .  
As  the   s l i d e r   24  i s   moved  up  and  down  the   t r a c k s   25,  26 



the  r e s i s t a n c e   measured   at  t e r m i n a l s   C,P  v a r i e s   t h u s  

p r o v i d i n g   a  p o s i t i o n   o u t p u t   s i g n a l   hav ing   a  value  d e p e n d e n t  

on  the  p o s i t i o n   of  the  p u s h i n g   member  17  on  the  t r a c k s .  

Fig  5  d i a g r a m m a t i c a l l y   r e p r e s e n t s   the  c i r c u i t   l a y o u t  

of  c o n d u c t o r s   on  one  of  the  v e r t i c a l   c i r c u i t   b o a r d s   1 5 .  

A  p a i r   of  p a r a l l e l   c o n t i n u o u s   c o n d u c t i v e   t r a c k s   29,  30 

are  c o n n e c t e d   to  t e r m i n a l s   V  and  C  of  each  of  the   h o r i z o n -  
t a l   c i r c u i t   b o a r d s   14  in  the  same  column.   A  s e r i e s   o f  

c o n d u c t i v e   t r a c k s   or  pads  31,  which  are  spaced   from  o n e  
a n o t h e r   in  the  l o n g i t u d i n a l   d i r e c t i o n ,   are   c o n n e c t e d   to  a 
s e r i e s   of  c o r r e s p o n d i n g   t e r m i n a l s   d e s i g n a t e d   P.  The  

t e r m i n a l s   V,  C  and  P  are  c o n n e c t e d   to  a  m u l t i p l e   s o c k e t   33 

on  the  upper   edge  of  the  v e r t i c a l   c i r c u i t   board   15,  a s  
shown  in  Fig  7,  and  the  s o c k e t   is  c o n n e c t e d   to  the   m i c r o -  

p r o c e s s o r   c o n t r o l   and  d i s p l a y   u n i t   10  by  means  of  a  p l u g  
34.  The  c o n d u c t i v e   t r a c k s   or  pads  31  are   not  a l l   the   s a m e  
l e n g t h ,   b e c a u s e   the  v e r t i c a l   board  can  be  used  to  p r o v i d e  
c o n n e c t i o n s   to  e i t h e r   a  column  of  m a g a z i n e s   11  ( f o r   s m a l l  

d i a m e t e r   s p o o l s ) ,   or  to  a  column  of  m a g a z i n e s   11'  ( f o r  

l a r g e   d i a m e t e r   s p o o l s ) .  

R e f e r r i n g   to  Fig  7,  t h i s   shows  (in  more  d e t a i l )   how 
the  h o r i z o n t a l   members  14  c o o p e r a t e   with  a  v e r t i c a l   c i r c u i t  
board  15  in  one  of  the  columns  1,  2,  3 . . . . . o f   the   d i s p l a y  
c a b i n e t .   Each  h o r i z o n t a l   member  14  has  s i d e   f l a n g e s   50 
for  g u i d i n g   the  s p o o l s   12  t o w a r d s   the  d i s p e n s i n g   mouth  o f  

the  c o r r e s p o n d i n g   m a g a z i n e .   Such  a  d i s p e n s i n g   mouth  i s  

p r o v i d e d   bewteen  upper   and  lower   p a i r s   of  p r o t u b e r a n c e s  
21,  21'  as  shown  in  the  d r a w i n g .   The  p r o t u b e r a n c e s   a r e  
shaped  to  a l low  the  spool   12  to  p r o t r u d e   p a r t l y   from  t h e  
mouth,  so  t h a t   i t   can  be  g r a s p e d   and  removed  from  i t s   m a g a -  
z i n e .   The  f l e x i b l e   arms  20  (Fig  4 )  n o r m a l l y   occupy  p o s i t -  
ions   whereby  the  p r o t u b e r a n c e s   21,  21'  p r e v e n t   e j e c t i o n   o f  
the  spool   12  from  the  mouth,  but  they  can  f l ex   so  t h a t  
the  p r o t u b e r a n c e s   move  a p a r t   to  a l low  a  spool   to  be  removed. 



E a c h  f l a n g e   50  is  i n t e g r a l   with  a  r e s p e c t i v e   f l o o r   p o r t i o n  
51  hav ing   s l o t s   o r  c u t - o u t s   52  t h e r e i n .   I n t e g r a l l y   a t t a -  
ched  to  the  s i d e   edges  of  each  f l o o r   p o r t i o n   51  and  d e p e n -  

ding  t h e r e f r o m   are  s p a c i n g   f i n g e r s   52.  The  ends  of  t h e s e  

f i n g e r s   52  r e s t   on  the   s i d e   edges  of  the   f l o o r   p o r t i o n   o f  

the  h o r i z o n t a l   member  14  below  and  t h e r e b y   space   the   f l o o r  

p o r t i o n s   by  a  s u i t a b l e   d i s t a n c e   a p a r t   to  a ccommoda te   t h e  

s p o o l s   12.  The  f l o o r   p o r t i o n   51  of  each  m a g a z i n e   i s   t h e r e -  

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

v e r t i c a l   c i r c u i t   board  15  and  i n s u l a t i n g   board   8.  At  e a c h  
of  t h e s e   l e v e l s ,   a  window  53  i s   p r o v i d e d   in  the   board   8 .  

The  t r a c k s   25,  26,  27,  which  are  s u p p o r t e d   by  a  c e n t r a l  

s e c t i o n   of  the   f l o o r   p o r t i o n   51  of  each  h o r i z o n t a l   member 

14,  a re   a r r a n g e d   to  a l i g n   with  the  c o r r e s p o n d i n g   t r a c k s  

29,  30  and  pads  31  on  the  v e r t i c a l   c i r c u i t   board   15.  The 

c o r r e s p o n d i n g   t r a c k s   26,  27  and  29,  30  or  c o r r e s p o n d i n g  
track -25  and  pad  31,  a re   c o n n e c t e d   by  means  of  r e s p e c t i v e  
U - s h a p e d ,   c o n d u c t i v e ,   s p r i n g   c l i p s   54  ( see   Fig  8 ) .   Each 

c l i p   r e c e i v e s   the  f l o o r   p o r t i o n   51  of  the   h o r i z o n t a l   member 
14  and   makes  e l e c t r i c a l   c o n t a c t   with  the   r e s p e c t i v e   t r a c k  

25,  26  or  27.  Each  c l i p   54  i s   accommodated   in  the   r e s p e c -  
t i v e   window  53  in  the   board  8-and  is   u rged   a g a i n s t   t h e  

r e s p e c t i v e   t r a c k   29,  30  or  pad  31  on  the  v e r t i c a l   c i r c u i t  

b o a r d ,   ( i . e .   due  to  f i t t i n g   the   h o r i z o n t a l   members  14 
be tween  the   f r o n t   of  the  c a b i n e t   and  the   board   8,  w h i c h  

b o t h  a c t   as  r i g i d   s t o p s ) .  
The  t r a c k s   29,  30  and  pads  31,  shown  in  Fig  5,  a r e  

not  i l l u s t r a t e d   on  the  v e r t i c a l   c i r c u i t   board   15  in  Fig  7 
(in  o r d e r   to  s i m p l i f y   the  d r a w i n g ) .   However ,   they   may  b e  

p r o v i d e d   on  a  s u r f a c e   of  the  board  15,  by  p r i n t e d   c i r c u i t  

t e c h n i q u e s .   The  t r a c k s   29,  30  and  pads  31  t e r m i n a t e   in  a 
s o c k e t   33  (which  is   s c h e m a t i c a l l y . r e p r e s e n t e d   in  the   d r a w -  

i n g ) .   A  p l u g  3 4   c o n n e c t s   the   t e r m i n a l s   V,C,P  ( see   F i g  5 )  
to  a  s t e p p i n g   c i r c u i t   (not   shown)  in  t h e  m i c r o p r o c e s s o r  
sys tem  (see   b e l o w ) .  

A  c o n s t a n t   v o l t a g e   s o u r c e   ( n o t  s h o w n )   i s   c o n n e c t e d   t o  
the   t e r m i n a l s   V,C  of  each  column  1 ,  2 ,   3 . . . b y   means  of  t h e  



s t e p p i n g   c i r c u i t ( w h i c h   may  be  of  known  c o n s t r u c t i o n ) .   The 

s t e p p i n g   c i r c u i t   t h e r e b y   s u p p l i e s   each  co lumn,   in  t u r n ,  

with  c u r r e n t   which  is   s u p p l i e d   to  the  t r a c k s   26,  27  o f  

the  c o r r e s p o n d i n g   m a g a z i n e s .   The  s t e p p i n g   c i r c u i t   i s  

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

c u r r e n t   a u t o m a t i c a l l y   to  each  column  in  t u r n ,   i . e .   d u r i n g  

the  p r o c e s s   of  s c a n n i n g   each  column  in  o r d e r   to  t a k e   a n  

i n v e n t o r y   (see  b e l o w ) ,   or  so  t h a t   i t   s u p p l i e s   c u r r e n t   t o  

a  s e l e c t e d   column  a f t e r   p u s h i n g   a  column  s e l e c t   b u t t o n  
(COL)  and  a  b u t t o n ,   which  c o r r e s p o n d s   to  the   number  o f  
the  column,   on  a  da ta   k e y b o a r d   of  the   c o n t r o l   p a n e l   shown 

in  Fig  9  (which  is   d e s c r i b e d   b e l o w ) .  

A  da ta   s e l e c t i n g   c i r c u i t   (not   shown  and  which  may 
be  of  known  c o n s t r u c t i o n )   is  c o n n e c t e d   to  each  group  o f  

o u t p u t   t e r m i n a l s   P  of  each  column  of  m a g a z i n e s .   T h i s  

c i r c u i t   s e l e c t s   each  of  the  t e r m i n a l s   P  in  t u r n ,   in  o r d e r  
to  p r o v i d e   a  p o s i t i o n   s i g n a l   (which  r e p r e s e n t s   the   n u m b e r  
of  s p o o l s   in  a  s e l e c t e d   m a g a z i n e ) ,   which  i s   s u p p l i e d   to  t h e  

m i c r o p r o c e s s o r   c o n t r o l   and  d i s p l a y   means  10.  The  m i c r o -  

p r o c e s s o r   is  programmed  to  i g n o r e ,   or  to  sk ip   t h o s e   t e r m i n -  
a l s   P  which  are   not  c o n n e c t e d   to  r e s i s t i v e   t r a c k s .   T h u s ,  
each  column  is  i n t e r r o g a t e d   or  s c a n n e d ,   from  top  to  b o t t o m ,  
in  o r d e r   to  p r o v i d e   a  s e r i e s   of  d i s c r e t e   da t a   s i g n a l s   f o r  

p r o c e s s i n g   and  d i s p l a y .   As  the  p o s i t i o n   s i g n a l s   a re   a n a l o g  
in  form,  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   (A/D)  i s   c o n n e c t e d  

to  each  column  (as  shown  s c h e m a t i c a l l y   in  Fig  10)  to  p r o v -  
ide  a  d i g i t a l   o u t p u t   to  the  m i c r o p r o c e s s i n g   u n i t   (MPU)  a n d  

memory.  
Turn ing   now  to  Figs  9  and  10,  the  l a y - o u t   of  the  c o n -  

t r o l   and  d i s p l a y   panel   w i l l   now  be  d e s c r i b e d   t o g e t h e r   w i t h  
the  g e n e r a l   o p e r a t i o n   of  the  m i c r o p r o c e s s o r - c o n t r o l l e d  
s y s t e m .  

The  p a n e l   shown  in  Fig  9  i n c l u d e s : -  

(a)  a  m u l t i p l e   s o c k e t   35,  for  c o n n e c t i o n   to  t h e  

p o r t a b l e   p r i n t o u t   u n i t   10'  (Fig  1 ) ;  
(b)  a  f o u r - p o s i t i o n   n u m e r i c a l   d i s p l a y   36,  f o r  

i n d i c a t i n g   the  c o l o u r   number  of  a  s e w i n g  
t h r e a d   spool   ( i . e .   c o l o u r   s h a d e ) ;  



(c)  a  t w o - p o s i t i o n   n u m e r i c a l   d i s p l a y   37,  f o r  

i n d i c a t i n g   the  column  p o s i t i o n   of  a  s e l e c t e d  

column  of  m a g a z i n e s ;  
(d)  a  t w o - p o s i t i o n   n u m e r i c a l   d i s p l a y   38,  f o r  

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

magaz ine   in  the  s e l e c t e d   column  ( i . e .   t h e  

magaz ine   h o u s i n g   the  s e r i a l   number  shown 

on  d i s p l a y   3 6 ;  
(e)  a  n u m e r i c a l   keyboard   40  for  e n t e r i n g   t h e  

column  number  a n d / o r   the  c o l o u r   number  o f  

a  spoo l   and  for  e n t e r i n g   the  l e n g t h   o f  
t h r e a d   on  the  s p o o l .  

The  sys tem  has  t h r e e   o p e r a t i n g   m o d e s : -  
(I)   D i s p l a y   c o l o u r   number  of  m a g a z i n e s   with  a 

minimum  spool   c o n t e n t   and  d i s p l a y   t h e  

s p o o l   c o n t e n t .  
( I I )   D i s p l a y   the  spoo l   c o n t e n t   of  a  s e l e c t e d  

m a g a z i n e .  
( I I I )   P rov ide   a  p r i n t o u t   which  is  an  i n v e n t o r y  

of  the  spool   c o n t e n t   of  each  m a g a z i n e   i n  
the  c a b i n e t .  

In  the  f i r s t   o p e r a t i n g   mode,  a  r e s e t   b u t t o n   41  f i r s t   i s  

d e p r e s s e d   to  c l e a r   the  d i s p l a y s   36,  37  and  38.  The  b u t t o n  

42  marked  MIN  is   then  d e p r e s s e d   for  a  'minimum  c o n t e n t t  

d i s p l a y .   Column  key  43  is   next   d e p r e s s e d ,   and  then   t h e  

number  of  the  s e l e c t e d   column  is  punched  on  keyboa rd   4 0 .  
The  d i s p l a y   37  w i l l   then   show  the  number  of  the  s e l e c t e d  

column  and  the  sys tem  wi l l   a u t o m a t i c a l l y   scan   down  e a c h  

magaz ine   in  column  3  u n t i l   i t   f i n d s   a  m a g a z i n e   with  a  p r e -  
d e t e r m i n e d   'minimum  c o n t e n t ' .   This  minimum  c o n t e n t   may  b e ,  
for  e x a m p l e ,   2  or  l e s s   s p o o l s .   The  c o n t e n t   t hen   a p p e a r s   on  
d i s p l a y   38.  In  the  example  i l l u s t r a t e d ,   the   m a g a z i n e  
c o n t a i n i n g   s p o o l s   of  c o l o u r   number  305  are  l o c a t e d   in  c o l u m n  

3  and  only  2  s p o o l s   r e m a i n .   If  STEP  b u t t o n   44  is  now  d e -  

p r e s s e d ,   the  sys tem  w i l l   c o n t i n u e   s c a n n i n g   down  the  c o l u m n  
u n t i l   i t   f i n d s   the  next  m a g a z i n e  w i t h   a  p r e d e t e r m i n e d   minimum 
c o n t e n t .   The  c o l o u r   number,   column  number  and  the  c o n t e n t   o f  

the  magaz ine   w i l l   then  appea r   in  d i s p l a y s   36,  37  and  3 8 - r e s -  



p e c t i v e l y .  
In  the  second  o p e r a t i n g   mode,  the  r e s e t   b u t t o n   41  i s  

d e p r e s s e d   and  then  one  of  the  ' l e n g t h '   b u t t o n s   marked  ' 3 0 ' ,  

' 5 0 ' ,   ' 2 0 0 ' ,   and  ' 500 '   is  d e p r e s s e d   on  the  da ta   k e y b o a r d   4 0 .  

This  c o r r e s p o n d s   with  a  spool   hav ing   a  g iven   l e n g t h   of  t h r e a d  

e . g .   30  m e t r e s .   C l e a r l y ,   some  s p o o l s   may  have  the  same  c o l o u r  

number  but  may  c o n t a i n   d i f f e r e n t   t h r e a d   l e n g t h s .   A  number  i s  

then  punched  on  the  da ta   keyboard   40  c o r r e s p o n d i n g   with  t h e  

c o l o u r   number  of  a  p a r t i c u l a r   spoo l   or  m a g a z i n e .   The  d i s -  

p lay   36  then  shows  the  c o l o u r   number,   the  d i s p l a y   37  s h o w s  

the  c o r r e c t   column  and  the  d i s p l a y   38  i n d i c a t e s   the  c o n t e n t s  

of  the  m a g a z i n e .   This  mode  of  o p e r a t i o n   is   u s e f u l   in  l o c a -  

t i n g   the  column  of  a  g iven   c o l o u r   number  ( e . g .   with  r e f e r e n c e  

to  the  c o l o u r   number  p r i n t e d   on  a  s p o o l ) .  
In  the  t h i r d   o p e r a t i n g   mode,  the  p o r t a b l e   p r i n t o u t   1 0 '  

is  p lugged   i n t o   s o c k e t   35.  The  r e s e t   b u t t o n   41  is  then   d e -  

p r e s s e d   to  c l e a r   the  s y s t e m .   I n v e n t o r y   b u t t o n   45,  m a r k e d  

INV,  is  then   p r e s s e d ,   whereupon  the  sys tem  a u t o m a t i c a l l y  

scans   each  column  in  t u rn   and  p r o v i d e s   a  p r i n t o u t   of  t h e  
a c t u a l   c o n t e n t s   of  each  magaz ine   in  the  c a b i n e t .   P r e f e r a b l y ,  
the  p r i n t o u t   i n c l u d e s   i n f o r m a t i o n   r e l a t i n g   to  (a)  a n  i n v o i c e  
number  of  a  spool   of  a  g iven   type  ( e . g .   a  50  met re   s p o o l ) ;  
(b)  the  l e n g t h   of  t h r e a d   on  the  s p o o l ;   (c)  the  c o l o u r   n u m b e r ;  
(d)  the  column  number;   and  (e)  the  a c t u a l   number  of  s p o o l s  
in  the  m a g a z i n e .   This  i n f o r m a t i o n   is  p r i n t e d   in  a  l i n e ,   f o r  

each  m a g a z i n e ,   and  the  l i n e s   may  be  p r i n t e d   in  b l o c k s   c o r r e s -  

ponding   with  the  column  n u m b e r s .  
The  m i c r o p r o c e s s o r   sys tem  is  s c h e m a t i c a l l y   i l l u s t r a t e d  

in  Fig.  9.  The  da ta   l i n e s   from  each  column  1,  2,  3 . . . . ,  
are  c o n n e c t e d   via  a n a l o g - t o - d i g i t a l   c o n v e r t e r s   A/D  to  t h e  

m i c r o p r o c e s s i n g   u n i t   (MPU)  and  memory.  The  sys t em  i s  

programmed  to  s t o r e   da ta   in  the  memory  r e l a t i n g   to  t h e  

c o n t e n t s   of  the  m a g a z i n e s   and  to  u p d a t e   the  s t o r e d   d a t a   a s  
s p o o l s   are  removed  from  the  c a b i n e t .   The  manner  in  w h i c h  
the  da ta   is  a d d r e s s e d ,   s t o r e d   and  r e t r i e v e d   may  be  b a s e d  

on  known  m i c r o p r o c e s s i n g   t e c h n i q u e s .   S i m i l a r l y ,   the   p r o -  
gramming  of  the  sys tem  to  pe r fo rm  o p e r a t i n g   modes  I,  I I  
and  I I I   may  a l so   be  based  on  known  m i c r o p r o c e s s i n g   t e c h n i q u e s .  



I n s t e a d   of  us ing   the  p o r t a b l e   p r i n t o u t   10 ' ,   a  VDU 
( v i s u a l   d i s p l a y   u n i t )   could   be  p lugged   i n t o   s o c k e t   35  t o  

d i s p l a y ,   for  example ,   an  i n v e n t o r y   of  the  m a g a z i n e   c o n t e n t s .  

A  VDU  could   a l so   be  used  to  r e p l a c e   the  n u m e r i c a l   d i s p l a y s  

36,  37  and  38,  in  o rde r   to  d i s p l a y   the  i n f o r m a t i o n   in  t h e  

t h r e e   o p e r a t i n g   modes  d e s c r i b e d   above .   It  would  a l s o   be  

p o s s i b l e   to  use  a  t e l e p h o n e   l i n k ,   which  is  p l u g g e d   i n t o  
s o c k e t   35,  to  p r o v i d e   a  remote   r e a d o u t  w h e r e b y   a  s u p p l i e r ,  
for   e x a m p l e ,   cou ld   o b t a i n   da ta   d i r e c t l y   for   the  p u r p o s e   o f  

r e - o r d e r i n g   s p o o l s   of  t h r e a d .   The  t e l e p h o n e   l i n k   may  be  

p r o v i d e d   in  a d d i t i o n   to  the  l o c a l   d i s p l a y s   on  the  c a b i n e t .  

An  a u t o m a t i c a l l y   p r i n t e d   i n v o i c e   may  a l so   be  p r o v i d e d   i n  

any  of  the  above  a r r a n g e m e n t s .  
C l e a r l y ,   the  s t o r a g e   c a b i n e t   can  be  used  for   s t o r i n g  

and  d i s p e n s i n g   a r t i c l e s   o t h e r   than  sewing  t h r e a d   s p o o l s  
( e . g .   boxes  of  b u t t o n s ,   or  c a r t o n s   of  s c r e w s ) .   I t   may 
a l so   have  d i f f e r e n t   forms  of  c o n s t r u c t i o n ,   w h i l s t   r e t a i n i n g  
t h e  g e n e r a l   c o n c e p t   of  the  i n v e n t i o n .  



1.  A  s t o r a g e   c a b i n e t   i n c l u d i n g   a  d i s p l a y   sys tem  f o r  

i n d i c a t i n g   at  l e a s t   some  of  the  c o n t e n t s   of  the  c a b i n e t ,  
the  c a b i n e t   c o m p r i s i n g   a  p l u r a l i t y   of  m a g a z i n e s   which  a r e  
each  p r o v i d e d   for  r e c e i v i n g   a  p l u r a l i t y   of  a r t i c l e s   of  t h e  

given  s o r t   or  t y p e ,   each  magaz ine   hav ing   a d v a n c i n g   m e a n s  
for  a d v a n c i n g   the  a r t i c l e s   t owards   a  d i s p e n s i n g   mouth ,   t h e  

m a g a z i n e s   being  a r r a n g e d   in  a d j a c e n t   columns  whereby  t h e  

d i s p e n s i n g   mouths  of  each  magaz ine   in  a n y  o n e   of  the   c o l u m n s  

are  s i t u a t e d   a d j a c e n t   to  one  a n o t h e r ,   each  of  the  d i s p e n s i n g  
mouths  be ing   p r o v i d e d   with  s top   means  e n a b l i n g   d i r e c t   a c c e s s  
to  the  l e a d i n g   a r t i c l e   in  the  a s s o c i a t e d   m a g a z i n e ,   w h i l s t  

p r e v e n t i n g   e j e c t i o n   of  the  a r t i c l e s   from  the  d i s p e n s i n g  
mouth,   the  a d v a n c i n g   means  in  each  magaz ine   i n c l u d i n g   a 
p o s i t i o n   t r a n s d u c e r   which  s e n s e s   the  p o s i t i o n   of  the  a d -  

vanc ing   means,   and  which  t h e r e b y   e n a b l e s   the  p o s i t i o n   s i g n a l  
to  be  d e r i v e d   which  r e p r e s e n t s   the  p o s i t i o n   of  the  a d v a n c i n g  

means  r e l a t i v e   to  the  d i s p e n s i n g   mouth  and  which  t h e r e b y  
a l so   r e p r e s e n t s   the  number  of  a r t i c l e s   r e m a i n i n g   in  t h e  

m a g a z i n e ,   and  m i c r o p r o c e s s o r - c o n t r o l l e d   r e a d o u t   m e a n s  
programmed,   a c c o r d i n g   to  a  f i r s t   o p e r a t i n g   mode,  to  r e s p o n d  
s e l e c t i v e l y   to  the  p o s i t i o n   t r a n s d u c e r s   of  a  s e l e c t e d  
column  so  as  to  p r o v i d e   a  r e a d o u t   of  any  magaz ine   t h e r e i n  
which  c o n t a i n s   a  p r e d e t e r m i n e d   minimum  number ,   or  l e s s   t h a n  
sa id   p r e d e t e r m i n e d   minimum  number  of  the  a r t i c l e s .  
2.  A  s t o r a g e   c a b i n e t   a c c o r d i n g   to  c l a im  1,  w h e r e i n   t h e  

m i c r o p r o c e s s o r - c o n t r o l l e d   r e a d o u t   means  i s   a l s o   o p e r a b l e   i n  

a  second  mode,  whereby  any  magaz ine   may  be  i n t e r r o g a t e d   t o  

d i s p l a y   i t s   c o n t e n t .  
3.  A  s t o r a g e   c a b i n e t   a c c o r d i n g   to  c l a im  2,  w h e r e i n   t h e  

m i c r o p r o c e s s o r - c o n t r o l l e d   r e a d o u t   means  is  a l so   o p e r a b l e   i n  

a  t h i r d   mode  to  p r o v i d e   an  i n v e n t o r y   of  the   c o n t e n t s   of  t h e  

d i s p l a y   c a b i n e t ,   s a id   m i c r o p r o c e s s o r - c o n t r o l l e d   r e a d o u t  

means  f u r t h e r   i n c l u d i n g   p r i n t o u t   means  to  p r i n t   out  i n f o r m -  
a t i o n   r e l a t i n g   to  the  c o n t e n t s   of  each  m a g a z i n e .  
4.  A  s t o r a g e   c a b i n e t   a c c o r d i n g   to  a n y  o n e   of  the  p r e c e d i n g  
c l a i m s ,   whe re in   the  m i c r o p r o c e s s o r - c o n t r o l l e d   r e a d o u t   means  
i n c l u d e s   a  c o n t r o l   pane l   and  one  or  more  n u m e r i c a l   d i s p l a y s  



which  are  l o c a t e d   in  the  c a b i n e t   beh ind   a  r e m o v a b l e   c o v e r .  
5.  A  s t o r a g e   c a b i n e t   a c c o r d i n g   to  a n y  o n e   of  the  p r e c e d i n g  

c l a i m s ,   whe re in   the  m i c r o p r o c e s s o r - c o n t r o l l e d   r e a d o u t   means  
i n c l u d e s   a  n u m e r i c a l   d i s p l a y   for  i n d i c a t i n g   a  s e r i a l   number  

p e r t a i n i n g   to  the  type  of  a r t i c l e ,   a  n u m e r i c a l   d i s p l a y   f o r  

i n d i c a t i n g   the  column  number  of  the  magaz ine   in  which  t h e  

a r t i c l e   is  l o c a t e d ,   and  a  n u m e r i c a l   d i s p l a y   for  i n d i c a t i n g  
the  c o n t e n t s   of  the  m a g a z i n e .  
6.  A  s t o r a g e   c a b i n e t   a c c o r d i n g   to  a n y  o n e   of  the  p r e c e d i n g  
c l a i m s ,   whe re in   the  a r t i c l e s   are  sewing  t h r e a d   s p o o l s .  
7.  A  s t o r a g e  c a b i n e t   a c c o r d i n g   to  c la im  3,  w h e r e i n   t h e  
a r t i c l e s   are  sewing  t h r e a d   s p o o l s   and  whe re in   the  m i c r o -  

p r o c e s s o r - c o n t r o l l e d   r e a d o u t   means  i n c l u d e s   k e y b o a r d   means  
for  s e l e c t i n g   the  f i r s t ,   second  or  t h i r d   o p e r a t i n g   modes  
and  for  e n t e r i n g   da ta   c o r r e s p o n d i n g   to  the  c o l o u r   number  o f  

a  spoo l   and  to  the  l e n g t h   of  t h r e a d   on  the  s p o o l .  
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