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©  Method  of  controlling  an  electrographic  device,  and  a  device  of  this  kind  for  carrying  out  this  method. 
An  electrographic  device  by  means  of  which  sheets  of 

receiving  material  can  be  printed,  the  sheets  being  present  in 
the  form  of  a  pile  in  a  magazine,  may  be  controlled  as 
follows. 

The  number  of  sheets  present  in  the  pile  is  determined 
from  the  height  of  the  pile.  This  number  is  compared  with  a 
required  number  of  sheets  to  be  printed. 

A  signal  is  generated  indicating  which  of  the  two 
numbers  is  the  larger. 

The  electrographic  device  may  be  prevented  from 
coming  into  operation  if  the  required  number  of  sheets  to  be 
printed  is  larger  than  the  determined  number  of  sheets 
present. 



This  i nven t ion   r e l a t e s   to  a  method  of  c o n t r o l l i n g   an  e l e c t r o g r a p h i c  

device  by  means  of  which  sheets   of  r e c e i v i n g   ma te r i a l   can  be  p r i n t e d ,   t h e  

sheets   being  p re sen t   in  the  form  of  a  p i le   in  a  magazine.   The  i n v e n t i o n  

also  r e l a t e s   to  an  e l e c t r o g r a p h i c   device  for  ca r ry ing   out  the  said  method 

by  means  of  which  device  s h e e t - l i k e   r e c e i v i n g   ma te r i a l   can  be  p r i n t e d ,   and 

compris ing  a  suppor t ing   su r face   on  which  a  p i le   of  the  shee ts   of  r e c e i v i n g  

ma te r i a l   can  be  placed  in  r e a d i n e s s ,   a  d e t e c t i o n   device  for  d e t e r m i n i n g  

the  d i s t ance   between  the  top  sheet   of  the  p i le   and  the  suppor t ing   s u r f a c e ,  

and  a  means  of  s e t t i n g   a  r equ i r ed   number  of  shee ts   to  be  p r in t ed   by  t h e  

device .   A  method  and  e l e c t r o g r a p h i c   device  of  th is   kind  are  known  i n  

p r a c t i c e .  

A  method  of  th i s   kind  is  used,  for  example,  in  an  e l e c t r o g r a p h i c  

device  in  order  to  obv ia te   the  need  to  add  shee ts   of  paper  during  a  c o p y -  

ing  run.  In  order  to  obv ia te   t h i s ,   the  minimum  p i le   he igh t   of  the  s h e e t s  

of  r e ce iv ing   ma te r i a l   is  f r e q u e n t l y   made  l a r g e r   than  the  maximum  p o s s i b l e  

run  of,  for  example,  99  copies .   I f ,   however,  longer  copying  runs  a r e  

r e q u i r e d ,   e .g.   to  999  cop ie s ,   problems  a r i s e .   A  copying  run  will  f a i r l y  

of ten  have  to  be  i n t e r r u p t e d   because  the  sheet   magazine  is  empty,  and  t h i s  

is  cons idered   a  d i s a d v a n t a g e .  

The  ob jec t   of  the  i nven t ion   is  to  remedy  th is   problem  in  a  s i m p l e  

manner.  To  th is   end,  in  a  method  of  the  kind  r e f e r r e d   to  in  the  o u t s e t ,  

according  to  the  i n v e n t i o n ,   the  number  of  sheets   p re sen t   in  the  p i le   i s  

determined  from  the  he igh t   of  the  p i l e ,   the  number  thus  determined  i s  

compared  with  a  r equ i r ed   number  of  sheets   to  be  p r i n t e d ,   and  a  s ignal   i s  

genera ted   i n d i c a t i n g   which  of  the  two  numbers  is  the  l a r g e r .   The  method 

according  to  the  i nven t ion   enables   any  ope ra to r   of  the  e l e c t r o g r a p h i c  

device  to  check  whether  he  can  have  a  copying  run  s t a r t e d   by  him  c a r r i e d  

out.  If  the  run  length  is  longer  than  the  stock  of  s h e e t s ,   an  i n d i c a t i o n  

is  given,   e.g.  "add  paper"  or  the  number  of  sheets   s t i l l   p resen t   is  shown 

and,  if  neces sa ry ,   the  run  is  blocked.  If  such  b locking  is  cons idered   an 

excess ive   c o n s t r a i n t   at  the  s t a r t   of  the  run,  the  copying  run  can  be 

s t a r t e d   with  the  foreknowledge  tha t   there   is  an  i n s u f f i c i e n t   s tock ,   and 

can  be  continued  un t i l   the  magazine  is  empty.  To  thi.s  end,  according  t o  

the  i n v e n t i o n ,   the  e l e c t r o g r a p h i c   device  is  so  c o n s t r u c t e d   tha t   a  c o n t r o l  



device  is  p r o v i d e d ,   which  from  a  s igna l   d e l i v e r e d   by  the  d e t e c t i o n   d e v i c e  

der ives   a  f i r s t   s igna l   which  is  an  i n d i c a t i o n   of  the  number  of  s h e e t s  

s t i l l   p r e sen t   in  the  p i l e ,   said  con t ro l   device  comparing  the  f i r s t  s i g n a l  

with  a  second  s igna l   de r ived   from  the  s e t t i n g   of  the  s e t t i n g   means  i n  

order   to  g e n e r a t e   a  t h i r d   s ignal   i f   the  r equ i red   number  of  shee t s   to  be 

p r in t ed   is  l a r g e r   than  the  number  of  shee t s   p resent   in  the  p i l e .  

In  ano the r   advan tageous   way  of  c a r r y i n g   out  the  method  accord ing   t o  

the  i n v e n t i o n ,   the  e l e c t r o g r a p h i c   device   is  prevented  from  coming  i n t o  

ope ra t ion   if  the  r e q u i r e d   number  of  shee t s   to  be  p r in t ed   is  l a r g e r   t h a n  

the  de termined  number  of  shee t s   p r e s e n t .   To  th is   end,  the  e l e c t r o g r a p h i c  

device  can  be  so  c o n s t r u c t e d   tha t   means  are  provided  which  can  p r e v e n t  

the  device  from  coming  i n t o - o p e r a t i o n ,   said  means  being  connected   to  t h e  

control   device  and  r e spond ing   to  the  t h i r d   s i g n a l .  

In  ano ther   advan tageous   embodiment,  the  e l e c t r o g r a p h i c   device   is  so  

c o n s t r u c t e d   t h a t   the  amount  of  stock  remaining  at  any  t ime,  exp res sed   a s  

the  number  of  s h e e t s   p r e s e n t ,   is  i n d i c a t e d   to  the  o p e r a t o r .   To  t h i s   e n d ,  

the  control   dev ice   may  be  provided  with  a  s e l e c t o r   switch  for   s e t t i n g   a 

convers ion  f a c t o r   which  is  used  as  a  parameter   according  t o  t h e   type  o f  

paper  used,  sa id   conve r s ion   f a c t o r   i n d i c a t i n g   the  height   per  shee t   i n  

order  to  d e t e r m i n e ,   from  the  f i r s t   s igna l   based  on  the  p i l e   h e i g h t ,   t h e  

remaining  s t o c k .  

In  an  e l e c t r o g r a p h i c   device  compr is ing   a  counter   for  count ing   t h e  

number  of  shee t s   removed  per  run,  the  cont ro l   device  may  also  be  p r o v i d e d  

with  a  sampling  c i r c u i t   to  fix  t h e  f i r s t  s i g n a l s   at  times  de te rmined   by  t h e  

counts  of  the  c o u n t e r   at  the  beginning  and  the  end  of  a  copying  run,  and 

the  control   dev ice   d i v i d e s   the  d i f f e r e n c e   in  height   de termined  from  t h e  

f i r s t   s i g n a l s   on  each  copy  run  by  the  a s s o c i a t e d   d i f f e r e n c e   in  counts  i n  

order  to  d e t e r m i n e ,   from  the  r e c e n t   f i r s t   s ignal   based  on.  the  p i l e  

he ight ,   the  r emain ing   s t o c k .  

The  i n v e n t i o n   wil l   be  exp la ined   in  d e t a i l   with  r e f e r e n c e   to  t h e  

drawings,   w h e r e i n :  

Fig.  1  is  a  block  diagram  of  the  c i r c u i t s   used  in  the  con t ro l   d e v i c e  

and 

Fig.  2  is  a  schemat ic   view  of  the  suppor t ing   s u r f a c e ,   l i f t i n g  

mechanism  and  d e t e c t i o n   device  used  in  the  magazine  of  the  e l e c t r o g r a p h i c  

d e v i c e .  

In  Fig.  1,  r e f e r e n c e   1  denotes  the  d e t e c t i o n   device  or  he igh t   s e n s o r ,  
2  is  a  bu f f e r   a m p l i f i e r ,   10  a  s e t t i n g   means  for  s e t t i n g   the  r e q u i r e d  



number  of  shee t s   to  be  p r i n t e d ,   3  is  a  d i f f e r e n t i a l   a m p l i f i e r   to  which  a 

s e l e c t o r   switch  4  can  be  connected ,   18  is  a  d i f f e r e n t i a l   a m p l i f i e r ,   9  a 

s i g n a l l i n g   means,  11  a  means  of  blocking  the  device  to  p reven t   i t s  

o p e r a t i o n ,   5  a  c o n v e r s i o n   unit   which  can  comprise  a  s a m p l i n g - c i r c u i t   6 ,  

7  a  coun te r ,   and  8  an  i n d i c a t o r   for  i n d i c a t i n g   the  number  of  shee ts   in  t h e  

remaining  stock  in  the  m a g a z i n e .  

Operat ion  is  as  fo l lows .   The  f i r s t   s ignal   from  the  d e t e c t o r   device  1 

is  compared,  in  the  d i f f e r e n t i a l   a m p l i f i e r   18,  with  the  second  s i g n a l  

from  the  s e t t i n g   means  10.  The  th i rd   s ignal   from  a m p l i f i e r   18  is  fed  t o  

the  s i g n a l l i n g   means  9  and  the  means  11.  With  the  help  of  the  t h i r d  

s ignal   the  s i g n a l l i n g   means  9  i n d i c a t e s   tha t   the  r equ i r ed   number  o f  

sheets   to  be  p r i n t e d   is  l a rge r   than  the  number  of  sheets   p re sen t   in  t h e  

p i l e ,   e.g.  by  d i s p l a y i n g   "add  paper" ,   or  e lse   the  conve r se ,   in  which  c a s e  

the  copying  run  can  be  cont inued  to  the  end.  If  the  r equ i r ed   number  o f  

sheets   to  be  p r i n t e d   is  l a rge r   than  the  number  p r e s e n t ,   means  11  can  p r e -  
vent  the  device  from  coming  into  o p e r a t i o n .  

The  o ther   c i r c u i t s   comprise  two  v a r i a n t s .  

In  the  one  case ,   the  s e l e c t o r   switch  4  is  set  to  the  basis   weight  o f  

the  type  of  paper  used.  For  each  type  of  paper  th i s   is  a  convers ion   f a c t o r  

which  can  be  used  as  a  parameter   to  i n d i c a t e   the  he igh t   per  shee t .   The 

vol tage   der ived   from  the  s e l e c t o r   switch  4- is   fed  to  one  i npu t ,   and  t h e  

s ignal   from  the  a m p l i f i e r   2  is  fed  to  the  other   i npu t ,   of  the  d i f f e r e n t i a l  

a m p l i f i e r   3.  The  vo l t age   from  the  d i f f e r e n t i a l   a m p l i f i e r   3  is  then  con-  

ver ted   in  the  conver s ion   uni t   5  to  a  s ignal   tha t   d i r e c t l y   i n d i c a t e s   on 

i n d i c a t o r   8  the  remaining  s tock ,   a c c u r a t e l y   expressed   as  the  number  o f  

sheets   p r e s e n t .  

In  the  second  case ,   the  counter   7  which  in  each  case  counts  t h e  

number  of  shee ts   removed  per  run  is  connected  to  the  convers ion   uni t   5 .  

The  l a t t e r   comprises   a  sampling  c i r c u i t   6  which  de te rmines   the  c o n t i n u o u s -  

ly  sensed  p i le   he igh t   at  times  determined  by  counts  of  the  counter   which  

are  consecu t ive   at  i n t e r v a l s .   An  i n t e r v a l   of  th i s   kind  may,  for  example 

comprise  ten  s h e e t s .   P r e f e r a b l y ,   however,  the  count  of  the  counter   i s  

determined  at  the  beginning   and  end  of  a  run.  The  he ight   d i f f e r e n c e  

determined  per  i n t e r v a l   is  divided  in  the  convers ion   uni t   by  t h e  

a s s o c i a t e d   d i f f e r e n c e   in  counts  which  can  be  used  as  a  parameter   and 

from  which  d i v i s i o n   the  height   per  sheet   fo l lows .   The  vo l tage   taken  f rom 

the  d i f f e r e n t i a l   a m p l i f i e r   3  is  then  conver ted   in  convers ion   uni t   5  to  a 

signal  tha t   d i r e c t l y   i n d i c a t e s   on  i n d i c a t o r   8  the  remaining  s t o c k ,  



a c c u r a t e l y   exp res sed   as  the  number  of  sheets   p r e s e n t .  

In  Fig.  2,  r e f e r e n c e   16  denotes   a  tab le   or  s u p p o r t i n g   su r f ace   in  t h e  

magazine,  on  which  the  p i le   of  shee t s   17  r e s t s ,   12  is  a  l i f t i n g  

mechanism,  13  a  f i r s t   p o t e n t i o m e t e r ,   and  14  a  second  p o t e n t i o m e t e r   w i t h  

in  a s s o c i a t e d   sensor   15 .  

During  o p e r a t i o n   the  p i l e   17  will   f r e q u e n t l y   be  l i f t e d   by  the  t a b l e  

16  so  t h a t   the  upper  su r f ace   of  the  p i le   or  the  top  shee t   is  kept  at  a 

: o n s t a n t   level   by  means  of  the  sensor   15.  The  p o t e n t i o m e t e r   13  coupled  t o  

the  d r i v i n g   chain  wheel  of  the  l i f t   mechanism  12  d e l i v e r s   a  s p e c i f i c  

vol tage  for   each  p o s i t i o n   of  the  l i f t i n g   mechanism,  which  v o l t a g e  

i n d i c a t e s   the  p i le   he igh t .   This  p o t e n t i o m e t e r   may,  for  example,  be  a  t e n  

turns  p o t e n t i o m e t e r .  

In  ano the r   embodiment  the  t ab le   16  can  also  be  kept  at  a  c o n s t a n t  

l e v e l ,   in  which  case  the  p o t e n t i o m e t e r   14  then  d e l i v e r s   a  vo l t age   from 

which  the  remaining  stock  is  de te rmined   via  the  convers ion   u n i t .  



1.  A  method  of  c o n t r o l l i n g   an  e l e c t r o g r a p h i c   device  by  means  o f  

which  sheets   of  r e c e i v i n g   ma te r i a l   can  be  p r i n t e d ,   the  shee ts   b e i n g  

p resen t   in  the  form  of  a  p i le   in  a  magazine,   c h a r a c t e r i s e d   in  t ha t   t h e  

number  of  shee ts   p r e s e n t   in  the  pi le   (17)  is  de termined  from  the  h e i g h t  

of  the  p i le   (17),   in  tha t   the  number  thus  de termined  is  compared  with  a 

r equ i red   number  of  shee t s   to  be  p r i n t e d ,   and  in  tha t   a  s ignal   i s  

genera ted   i n d i c a t i n g   which  of  the  two  numbers  is  the  l a r g e r .  

2.  A  method  accord ing   to  claim  1,  c h a r a c t e r i s e d   in  tha t   t h e  

e l e c t r o g r a p h i c   device  is  p revented   from  coming  into  o p e r a t i o n   if  t h e  

r equ i red   number  is  l a r g e r   than  the  de termined  number.  

3.  An  e l e c t r o g r a p h i c   device  by  means  of  which  s h e e t - l i k e   r e c e i v i n g  
ma te r i a l   can  be  p r i n t e d ,   compris ing  a  s u p p o r t i n g   su r face   on  which  a  p i l e  

of  the  sheets   of  r e c e i v i n g   ma te r i a l   can  be  placed  in  r e a d i n e s s ,   a 

d e t e c t i o n   device  for  de te rmin ing   the  d i s t a n c e   between  the  top  sheet   o f  

the  p i le   and  the  s u p p o r t i n g   s u r f a c e ,   and  a  means  of  s e t t i n g   a  r e q u i r e d  

number  of  shee ts   to  be  p r i n t e d   by  the  d e v i c e ,   c h a r a c t e r i s e d   in  t ha t   a 
control   device  ( 1 , . . . ,  1 0 ,   18)  is  p rovided ,   which  from  a  s ignal   d e l i v e r e d  

by  the  d e t e c t i o n   device  (1)  der ives   a  f i r s t   s ignal   which  is  an  i n d i c a t i o n  

of  the  number  of  shee t s   s t i l l   p resen t   in  the  p i le   (17;),  said  c o n t r o l  

device  (1,  . . . ,  1 0 ,  1 8 )   comparing  the  f i r s t   s ignal   with  a  second  s i g n a l  

der ived  from  the  s e t t i n g   of  the  s e t t i n g   means  (10)  in  order  to  g e n e r a t e  

a  t h i rd   s ignal   if   the  r equ i red   number  of  shee t s   to  be  p r in t ed   is  l a r g e r  

than  the  number  of  shee t s   p resen t   in  the  p i l e .  

4.  An  e l e c t r o g r a p h i c   device  according  to  claim  3,  c h a r a c t e r i s e d   i n  

tha t   means  (11)  are  provided  which  can  p reven t   the  e l e c t r o g r a p h i c   d e v i c e  

from  coming  into  o p e r a t i o n ,   said  means  (11)  being  connected  to  t h e  

control   device  ( 1 , . . . ,  1 0 , 1 8 )   and  responding  to  the  t h i rd   s i g n a l .  

5.  An  e l e c t r o g r a p h i c   device  according  to  claim  3  or  4 ,  

c h a r a c t e r i s e d   in  tha t   the  control   device  ( 1 , . . . ,  1 0 ,   18)  con ta in s   a 

s e l e c t o r   switch  (4)  for  s e t t i n g   a  converson  f a c t o r   which  is  to  be  u s e d  

as  a  parameter   accord ing   to  the  type  of  paper  used,  said  c o n v e r s i o n  

f a c t o r   i n d i c a t i n g   the  he ight   per  sheet  in  order   to  de termine   from  t h e  

f i r s t   s ignal   based  on  the  p i le   height   the  remaining  stock  a c c u r a t e l y  

expressed  as  the  number  of  sheets   p r e s e n t .  
6.  An  e l e c t r o g r a p h i c   device  according   to  claim  3  of  4,  p r o v i d e d  

with  a  counter   for  count ing  the  number  of  shee t s   removed  per  r u n ,  
c h a r a c t e r i s e d   in  t ha t   the  control   device  ( 1 , . . . ,  1 0 ,   18)  comprises   a 



sampl ing  c i r c u i t   (6)  to  f ix  f i r s t   s i gna l s   at  times  de termined  by  c o u n t s  

of  the  counte r   at  the  beginning  and  the  end  of  a  copying  run,  and  in  t h a t  

the  con t ro l   device  ( 1 , . . . ,  1 0 ,   18)  d iv ides   the  d i f f e r e n c e   in  h e i g h t  

de t e rmined   from  the  f i r s t   s i g n a l s   on  each  copy  run  by  the  a s s o c i a t e d   d i f -  

f e r e n c e   in  counts  in  order   to  de te rmine ,   from  the  r ecen t   f i r s t   s i g n a l  

based  on  the  p i le   h e i g h t ,   the  remaining  s tock  a c c u r a t e l y   expressed  as  t h e  

number  of  shee ts   p r e s e n t .  

7.  An  e l e c t r o g r a p h i c   device  according   to  any one  of  claims  3  to  6 ,  

in  which  the  s u p p o r t i n g   su r f ace   is  l i f t e d   by  a  l i f t i n g   mechanism  d u r i n g  

o p e r a t i o n   in  such  a  manner  tha t   the  upper  s u r f a c e   of  the  p i le   of  s h e e t s  

is  always  kept  at  a  c o n s t a n t   l e v e l ,   c h a r a c t e r i s e d  i n   tha t   a  p o t e n t i o m e t e r  

(13)  is  coupled  as  a  d e t e c t i o n   device  to  the  l i f t i n g   mechanism  (12)  and 

c o n t i n u o u s l y   i n d i c a t e s   the  p o s i t i o n   of  the  l i f t i n g   mechanism  and  hence  

the  p i l e   h e i g h t .  
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