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©  Sheet  dispenser. 
  A  sheet  dispenser  including  a  vertically  displaceable  pil- 
ing  table  (12)  with  spring  means  (21)  for  urging  the  table 
upwardly,  and  position  control  means  (26)  for  arresting  the 
lifting  of the  piling  table  under the  control  of  position  sensing 
means  (35,  36)  that  is  responsive  to  the  position  of the  upper 
sheet  of  a  stack  of  sheets  on  the  piling  table.  The  position 
control  means  is  arranged  to  permit  downward  displacement 
of  the  piling  table  under  a  force  that  exceeds  the  force 
excerted  by  a  complete  stack  (13)  of  sheets.  The  sheet  dis- 
penser  permits  a  ready  reloading  with  sheet  packets  of  uncrit- 
ical  heights. 



The  p resen t   i n v e n t i o n   r e l a t e s   to  a  sheet  d i s p e n s e r   for  removing  i n  

success ion   the  top  shee t   of  a  stack  of  s h e e t s ,   and  which  is  p a r t i c u l a r l y  

s u i t a b l e   for  use  in  p l a i n   paper  copying  a p p a r a t u s .  

Sheet  d i s p e n s e r s   of  the  desc r ibed   kind  are  known  which  comprise  a 

v e r t i c a l l y   d i s p l a c e a b l e   p i l i n g   t ab l e   tha t   is  coupled  for   example  by  an 

endless   be l t   with  an  e l e c t r i c   d r iv ing   motor  for  r a i s i n g   and  lowering  t h e  

t a b l e   in  r e sponse   to  an  e l e c t r i c   cont ro l   s ignal   from  a  sensor   tha t   s e n s e s  

the  p o s i t i o n   of  the  upper  sheet   of  a  s tack  of  shee t s   p i l ed   on  the  t a b l e .  

By  such  means  the  upper  sheet   of  a  stack  of  s h e e t s  i s   ma in ta ined   at  a 

cons tan t   l e v e l ,   in  s p i t e   of  the  dec reas ing   he igh t   of  the  stack  as  t h e  

sheets   are  taken  off   and  d i spensed   one  by  one  by  an  a p p r o p r i a t e   mechanism.  

Sheet  d i s p e n s e r s   of  the  de sc r ibed   kind  are  known  for   i n s t a n c e   f rom 

the  d i s c l o s u r e   of  EU  Pat.   Appl.  No.  0  075  974  Al  e n t i t l e d  :   "Method  o f  

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  and  a  device  of  t h i s   kind  for  c a r r y -  

ing  out  t h i s   method;  and  from  EU  Pat.  Appl.  No.  0  060  774  A1,  e n t i t l e d  

"Machine  s p p a r a t r i c e   de  f e u i l l e s " .  

A  d i f f i c u l t y   with  t h e s e  d i s p e n s e r s   a r i s e s   when  r e l o a d i n g .   P r i o r   t o  

r e l o a d i n g ,   the  d r ive   of  the  p i l i n g   t ab le   must  be  c o n t r o l l e d   to  lower  t h e  

p i l i ng   t ab l e   over  a  d i s t a n c e   tha t   is  at  l e a s t   equal  to  the  t h i c k n e s s   of  a 

packet  of  shee t s   to  be  loaded,   s ince  u sua l ly   the  sheet  d i s p e n s i n g   mecha-  

nism  does  not  a l low  the  upper  sheet   of  the  s tack  to  be  above  the  normal 

ope ra t ing   l e v e l .   The  lowering  of  the  t ab le   by  the  d r i v ing   means  o c c u r s  

r a t h e r   slowly  s ince   the  mechanism  is  mostly  dr iven  through  a  h i g h - r e d u c -  

t ion  gear  in  o rder   to  obta in   a  f ine   cont ro l   of  the  level   of  the  u p p e r  
shee t .   Automatic  l o w e r i n g - o f   the  p i l i ng   t ab le   at  the  moment of  d e p l e t i o n  

of  the  stack  of  shee t s   is  f e a s a b l e ,   but  u s u a l l y   an  o p e r a t o r   wil l   add 

paper  to  the  s tack   between  t imes,   and  th i s   r e q u i r e s   a  manual  command  f o l -  

lowed  by  a  w a i t i n g   pe r iod .   This  wai t ing  per iod   becomes  longer   as  t h e  

d i s p e n s e r   is  a r ranged   for   r e c e i v i n g   large  sheet   s t a c k s ,   e .g .   s tacks   o f  

2000  s h e e t s ,   t h a t   are  re loaded   from  packets   each  of  up  to  500  s h e e t s .  

It  is  the  o b j e c t   of  the  i nven t ion   to  provide  a  sheet   d i s p e n s e r   which 

enables  an  o p e r a t o r   to  re load  the  d i spense r   at  any  time  with  one  or  more 

s tacks  of  s h e e t s ,   a n d  w i t h o u t   having  f i r s t   to  wait  for  a  c o r r e s p o n d i n g  

lowering  of  the  p i l i n g   t a b l e .  

The  i nven t ion   p rov ides   a  sheet   d i s p e n s e r   for   removing  in  s u c c e s s i o n  

the  top  sheet  of  a  s tack  of  shee t s   of  the  type  compris ing   a  v e r t i c a l l y  



d i s p l a c e a b l e   p i l ing   t ab le   for   suppor t i ng   a  stack  of  sheets   and  which  i s  

upwardly  d i s p l a c e a b l e   by  the  ac t ion   of  spring  means,  pos i t ion   c o n t r o l  

means  for   c o n t r o l l i n g   the  v e r t i c a l   p o s i t i o n   of  the  t ab le   in  response  to  a 

s igna l   from  a  pos i t ion   s enso r   sens ing   the  pos i t i on   of  the  upper  sheet   o f  

a  said  s t ack ,   and  sheet  conveying  means  for  engaging  the  top  sheet  of  a 

said  s tack  and  s e p a r a t i n g   a  said  sheet  from  the  stack  and  conveying  i t  

towards  a  requi red   d e s t i n a t i o n ;   c h a r a c t e r i s e d   in  tha t   the  said  s p r i n g  

means  urges  the  said  p i l i n g   t a b l e   when  ca r ry ing   a  stack  of  sheets   upward-  

ly  so  t h a t   the  top  sheet  of  the  said  stack  of  shee t s   con tac t s   the  s a i d  

s e n s o r ,   and  in  that   the  p o s i t i o n   con t ro l   means  is  a  braking  means  f o r  

b rak ing   the  l i f t i n g   of  the  p i l i n g   t ab le   by  the  ac t ion   of  the  said  s p r i n g  

means  in  response  to  a  c o n t r o l   s ignal   from  the  said  pos i t i on   s e n s o r ,  

while  p e r m i t t i n g   downward  d i s p l a c e m e n t   of  the  p i l i n g   t ab le   aga ins t   t h e  

a c t i o n   of  the  said  spr ing  means  under  a  force  exceeding  the  weight  of  a 

complete   stack  of  sheets   on  the  said  p i l i n g   t a b l e .  

A  sp r ing   loaded  p i l i n g   t a b l e   for  l i f t i n g   a  s tack  of  sheets   is  d e s -  

c r i bed   for   ins tance  in  USP  3 ,086 ,770   e n t i t l e d   "Apparatus  for  s e p a r a t i n g  

f l a t   p i l e d   a r t i c l e s " ,   but  such  a  t ab le   c o - o p e r a t e s   with  r e s t r a i n i n g   means 

namely  a  drum  bearing  on  th  upper  sheets   of  the  s tack  of  shee t s ,   so  t h a t  

i t   is  l ess   su i t ab l e   for  use  in  d i s p e r s e r s   in  tat   they  do  not  permit  e a s y  

r e l o a d i n g ,   even  p a r t i a l l y ,   of  the  p i l i n g   t ab le   with  f resh   s h e e t s .  

In  r e load ing   a  sheet  d i s p e n s e r   according  to  the  i nven t ion ,   an  o p e r a -  
to r   can  take  a  set  of  shee t s   of  a r b i t r a r y   depth  from  a  packet  of  s h e e t s ,  

ho ld ing   one  ( t r a i l i n g )   end  of  the  set  with  one  hand  and  l oca t i ng   the  o p -  

p o s i t e   ( l e ad ing )   end  of  the  se t   on  top  of  the  deple ted   stack  of  shee t s   on 

the  p i l i n g   t ab l e ,   pushing  the  sheet   set  w i t h  t h e   other  hand  and  t h u s  

pushing  the  p i l ing   t ab le   downwardly,   and  then  advancing  the  f resh  s h e e t  

set   so  as  to  be  congruent   with  the  deple ted   sheet  s t ack .   In  an  a l t e r n a -  

t i v e   p rocedure   an  ope ra to r   can  f i r s t l y   lower  the  p i l i ng   t ab le   by  p u s h i n g  

on  the  remaining  stack  of  s h e e t s ,   and  then  loca te   the  new  set  of  s h e e t s  

on  the  o l d e r   sheet  s t a c k .  

According  to  an  advan tageous   embodiment  of  the  i nven t ion ,   the  b r e a k -  

ing  means  comprises  a  f l e x i b l e   be l t   tha t   is  coupled  to  the  p i l i ng   t a b l e  

and  moveable  around  a  r o t a t a b l e   member  t h e  r o t a t i o n   of  which  can  be  1 o c k -  

ed  by  a  brake.   Such  a n  a r r a n g e m e n t   is  i nexpens ive ,   and  i t s   mounting  and 

a d j u s t m e n t   are  u n c r i t i c a l .  

The  brake  may  s u i t a b l y   be  formed  by  a  permanent-magnet  type  AC  m o t o r  



with  a  h i g h - r a t i o   r e d u c t i o n   gear.  The  c u r r e n t - l e s s   motor  ope ra t e s   as  a 

brake  and  p reven t s   r o t a t i o n   of  the  r o t a t a b l e   member  by  the  b e l t ,   unde r  

the  upward  b i a s ing   force   by  the  spr ing  means  of  the  p i l i n g   t a b l e .  

Energ iz ing   of  the  motor  slowly  causes  the  unwinding  of  the  be l t   f rom 

the  drum,  and  the  co r r e spond ing   r i s i n g   of  the  p i l i n g   t a b l e .  

The  downward  d i sp l acemen t   of  the  p i l i n g   t a b l e   under  p r e s su re   e x e r t e d  

by  the  o p e r a t o r ,   the  braking  means  remain ing   o p e r a t i v e ,   may  s u i t a b l e   be 

ob ta ined   by  the  p r o v i s i o n   of  a  u n i - d i r e c t i o n a l   mechanical   coupl ing   b e -  

tween  the  p i l i n g   t a b l e   and  the  braking  means .  

The  i n v e n t i o n   will   be  descr ibed   h e r e i n a f t e r   by  way  of  example  w i t h  

r e f e r e n c e   to  the  accompanying  drawings,   w h e r e i n  :  

Fig.  1  is  a  d iagrammatic   side  view  of  one  embodiment  of  a  sheet   d i s -  

penser   accord ing   to  the  i n v e n t i o n ,  

Fig.  2  is  a  d e t a i l   view  of  the  e n c i r c l e d   p o r t i o n   2  of  Fig.  1 ,  

Fig.  3  is  a  f ron t   view  of  the  d i s p e n s e r   accord ing   to  the  arrow  3  o f  

Fig.  1 ,  

Fig.  4  i l l u s t r a t e s   the  dr iv ing   of  the  sheet   d i s p e n s i n g   r o l l e r s ,  

Fig.  5  shows  the  e l e c t r i c   cont ro l   of  the  braking  motor  for  the  p i l i n g  

t a b l e ,  

Fig.  6  i l l u s t r a t e s   the  r e load ing   of  the  p i l i n g   t a b l e .  

Re fe r r ing   to  Fig.  1,  there  is  i l l u s t r a t e d   a  sheet   d i s p e n s e r   g e n e r a l l y  

i n d i c a t e d   by  10  tha t   can  be  i n c o r p o r a t e d   in,  or  be  f i t t e d   as  a  s e p a r a t e  

uni t   to,  a  x e r o g r a p h i c   p r i n t i n g   appa ra tus   11  shown  in  broken  l i n e s .   The 

sheet   d i s p e n s e r   is  c o n t r o l l e d   by  the  x e r o g r a p h i c   p r i n t e r   to  d e l i v e r   i n  

timed  sequence  a  p l a in   paper  sheet  to  the  p r i n t e r   so  tha t   a  d e v e l o p e d  

toner   image  may  be  t r a n s f e r r e d   thereon  from  a  s emi -conduc to r   drum  o n t o  

which  it  was  p r o d u c e d .  

The  sheet   d i s p e n s e r   comprises  a  p i l i n g   t a b l e   12  for  suppor t ing   a 

s tack  13  of  shee t s .   The  p i l ing   t a b l e   is  v e r t i c a l l y   d i s p l a c e a b l e   along  a 

s t a t i o n a r y   guide  rod  14  that   is  f i t t e d   with  b r a c k e t s   15,  16  to  a  v e r t i c a l  

wall  17  of  the  d i s p e n s e r .   T h e  p i l i n g   t a b l e   is  in  the  p re sen t   embodiment  

a  one  component  p l a s t i c   member  t h a t  h a s   been  i n t e g r a l l y   formed  by  i n j e c -  

t ion   molding  and  tha t   has  a  boxlike  par t   18  with  open  bottom  and  a  t o p -  

wall  forming  a  p l a t fo rm  19  for  the  s tack  of  s h e e t s ,   and  a  s leeve  20  t h a t  

s l i d i n g l y   f i t s   on  t h e  g u i d e   rod 14.   Ins ide   the  p a r t  1 8   the re   i s  p r o v i d e d  

a  compression  spr ing   21  the  lower  side  of  which  r e s t s   on  a  support   22 

t h a t   is  f i t t e d   l i kewise   to  the  wall  17.  The  c h a r a c t e r i s t i c s   of  t h e  



spr ing   21  are  such  tha t   i t   is  capab le   of  urging  the  p i l i n g   t ab l e   12  u p -  

wardly  at  al l   v e r t i c a l   p o s i t i o n s   ranging   from  the  lowest  p o s i t i o n   as  i l -  

l u s t r a t e d   in  which  the  s tack  of  s h e e t s   has  i t s   maximum  h e i g h t ,   into  t h e  

h ighes t   p o s i t i o n   at  which  the  p l a t f o r m   19  takes   the  p o s i t i o n   of  top  s h e e t  

of  the  stack  i l l u s t r a t e d   in  the  F igure .   The  p i l i n g   t a b l e   is  p r e v e n t e d  

from  r o t a t i o n   about  the  rod  14  by  the  v e r t i c a l   side  walls  23  and  24,  s e e  

Fig.  3,  t ha t   may  be  provided  with  means  (not  shown),  for  a c c u r a t e l y   a d -  

j u s t i n g   the  mutual  d i s t a n c e   between  t h e m .  

The  upward  b i a s ing   of  the  p i l i n g   t a b l e   is  kept  under  con t ro l   by  b r a k -  

ing  means  compr i s ing   a  b raking   motor  25,  an  end less   be l t   26,  and  a  u n i -  

d i r e c t i o n a l   coupl ing   27  between  the  t a b l e   and  the  be l t .   The  be l t   is  i n  

the  p re sen t   embodiment  a  s o - c a l l e d   t iming  be l t   which  is  a  f l a t   be l t   p r o -  
vided  with  a  p l u r a l i t y   of  t e e t h   at  the  i n n e r s i d e   of  the  loop,  tha t   r u n s  

at  the  upper  p o s i t i o n   over  an  i d l e r   pu l l ey   28  and  at  the  lower  p o s i t i o n  

over  a  pu l l ey   29  tha t   is  f i t t e d   to  the  ou tput   shaf t   of  a  r e d u c t i o n   g e a r -  

i n c o r p o r a t e d   in  the  housing  of  the  motor  25.  

The  u n i - d i r e c t i o n a l   coup l ing   between  the  p i l i n g   t ab le   and  the  be l t   i s  

i l l u s t r a t e d   in  d e t a i l   in  Fig.  2  which  is  an  en larged   view  of  the  e n c i r -  

c l e d  p a r t   2  in  Fig.  1.  To  a  wall   s e c t i o n   of  the  p i l i ng   t a b l e   t h e r e   a r e  

f i t t e d   a  backing  support   30,  and  a  clamping  jaw  31  p i v o t a b l e   at  32  and 

biased  by  a  spr ing  34  so  as  to  be  urged  towards  the  suppor t   30.  The 

clamping  jaw  is  provided  with  t h r e e   t e e t h   33  tha t   are  shaped  so  as  t o  

permit   downward  d i s p l a c e m e n t   of  t h e  j a w ,   and  thus  also  o f   the  p i l i n g  

t a b l e   tha t   is  connected  t h e r e w i t h ,   along  the  s t a t i o n a r y   be l t   26,  but  t o  

prevent   upward  movement  of  the  l ock ing   mechanism  with  r e s p e c t   to  the  b e l t .  

The  sens ing   of  the  v e r t i c a l   p o s i t i o n   of  the  s tack  of  shee t s   occurs  by 

an  angled  sens ing   f i nge r   3&  t h a t   is  a r ranged  for  l imi t ed   v e r t i c a l   d i s -  

placement   and  tha t   is  p rovided   with  a  f lag   36  for  i n t e r r u p t i o n   of  a  r a y  
of  l i gh t   from  a  l i gh t   source  37  towards   a  sensor  38.  The  h o r i z o n t a l   p o r -  
t i on   of  the  f i n g e r   35  r e s t s   on  the  l e ad ing   margin  of  the  top  sheet   of  t h e  

s t ack ,   near  a  corner   of  the  s h e e t ,   and  c o n s t i t u t e s   t o g e t h e r  w i t h   a  s econd  

f i n g e r   40  near  the  other   end  of  the  l ead ing   margin,   see  Fig.   3,  a  s e p a -  

r a t i n g   means  for  s e p a r a t i n g   the  upper  sheet   from  the  s tack  of  sheets   a s  

the  upper  shee t   is  being  advanced  by  sheet   d i spens ing   r o l l e r   s e c t i o n s   41 

and  42 .   T h i s  m e c h a n i s m  i s   known  i n  t h e   ar t   and  is  b a s e d  o n   the  b e n d i n g  

of  the  l ead ing   corner   p o r t i o n s   of  the  upper  sheet  as  t h i s   sheet   is  b e i n g  

advanced,  whereby  said  corner   p o r t i o n s   are  pul led   from  under  the  s e p a r a t -  



ing  f i n g e r s   and  jump  on  top  of  the  f i n g e r s ,   the reby   causing  the  f u r t h e r  

guidance  of  the  sheet  over  said  f i n g e r s .  

The  shee t   d i s p e n s i n g   means  is  formed  by  two  r o l l e r   s ec t i ons   41  and  42 

t h a t   are  f i t t e d   to  a  sha f t   43  mounted  for  f ree   v e r t i c a l   d i s p l a c e m e n t  

wi th in   c e r t a i n   l i m i t s .   The  r o l l e r s   are  covered  with  a  ma te r ia l   with  a 

f r i c t i o n   c o e f f i c i e n t   tha t   is  h igher   than  the  mutual  f r i c t i o n   between  t h e  

s h e e t s ,   e .g .   rubber  or  the  l i ke ,   and  the  sha f t   43  is  dr iven  through  an 

end les s   b e l t   dr iven  by  a  gear  44  f i t t e d   to  a  bodi ly   s t a t i o n a r y   shaf t   45 .  

The  shaf t   45  is  provided  with  an  e l e c t r o m a g n e t i c   c l u t c h   46  and  a  gear  47 .  

Another  s tack  48  of  shee ts   that   is  c o n t a i n e d   in  a  magazine  49  p r o v i d -  

ed  on  top  of  the  stack  13  of  shee t s ,   is  l i kewi se   provided  with  d i s p e n s i n g  

r o l l e r   s e c t i o n s   50  and  51  tha t   are  f i t t e d   to  a  shaf t   52  that   l ikewise   i s  

provided  with  an  e l e c t r o m a g n e t i c   c l u t c h   53  and  a  gear  54.  Gears  47  and 

54  are  d r iven   by  an  e l e c t r i c   motor  55  via  a  be l t   56,  see  Fig.  4,  and  a p -  

p r o p r i a t e   e n e r g i z i n g   of  e i t h e r   one  of  both  c l u t c h e s   permits   to  s e l e c t  

which  d i s p e n s e r   mechanism  will  be  o p e r a t e d .   The  stack  of  sheets   c o n t a i n -  

ed  in  the  magazine  49  is  s p r i n g - b i a s e d   at  i t s   lower  s ide ,   so  that   t h e  

upper  sheet   always  takes   the  same  p o s i t i o n   at  the  d i s p e n s i n g   opening  o f  

the  m a g a z i n e .  T h e   o b j e c t  o f   the  magazine  is  to  con t a in   sheets   of  a  l e s s  

used  type,   e .g .   f ron t   shee t s   with  a  p r e - p r i n t e d   logo  or  heading,  whereas  

the  stack  13  may  comprise  unpr in ted   paper  s h e e t s .  

Sheets  d i spensed   from  e i t h e r   one  of  the  two  s tacks   are  conveyed  v i a  

guides  57  towards  a  pa i r   of  sheet   d r i v i n g   r o l l e r s   58  t ha t   take  over  t h e  

f u r t h e r   t r a n s p o r t   of  d i spensed   shee ts   in  the  a p p a r a t u s   11 .  

The  con t ro l   of  the  p i l i n g   t a b l e   12  is  as  f o l l o w s ,   with  r e fe rence   t o  

Figs.   1  and  5,  and  tak ing   the  s i t u a t i o n   t h a t   the  braking   motor  25  i s  

e n e r g i s e d ,   t he reby   not  to  exer t   any  b rak ing   ac t ion   on  the  bel t   26.  The 

spr ing   21  urges  the  p i l i n g   t ab le   12  upwardly  un t i l   the  top  sheet  of  t h e  

stack  13  l i f t s   the  sensor   f i nge r   35.  Removal  of  the  fan  36  from  t h e  

p o s i t i o n   d e t e c t o r   37,38  causes  switch  59  to  open,  whereby  the  motor  25  i s  

d e - e n e r g i s e d   so  tha t   the  be l t   and  t he r eby   a lso  the  t a b l e   comes  to  r e s t .  

As  one  or  a  few  shee ts   have  been  removed  from  the  s t ack ,   the  p o s i t i o n  

d e t e c t o r   37,  38  is  s i g n a l l e d   by  the  lowering  f i n g e r   36  to  energize   t h e  

motor  25  aga in ,   to  c o r r e s p o n d i n g l y   r a i s e   the  p i l i n g   t a b l e .   In  order  t o  

avoid  a  r e p e a t e d   e n e r g i z i n g   and  d e - e n e r g i z i n g   of  the  motor  25,  a  c o n t r o l  

c i r c u i t   60  has  been  provided  between  the  switch  55  and  the  motor  25.  The 

c i r c u i t   is  r e spons ive   to  the  number  of  shee t s   d i spensed   from  the  s t a c k ,  



which  s h e e t s   are  counted  by  a  counte r   61.  Thus,  even  if  the  p o s i t i o n   o f  

the  top  shee t   of  the  s tack  has  been  lowered  un t i l   the  switch  59  is  c l o s -  

ed,  the  c o n t r o l   c i r c u i t   60  keeps  the  motor  c i r c u i t   i n t e r r u p t e d   un t i l   t h e  

counte r   61  s i g n a l s   t ha t   a  p r e - s e t   number  of,  e . g .   10  or  20  shee ts   has  

been  removed.  At  tha t   moment  the  motor  c i r c u i t   is  c losed   and  the  p i l i n g  

t ab l e   is  r a i s e d   over  a  he igh t   cor responding   with  the  t h i c k n e s s   of  t h e  

packet  of  shee t s   tha t   has  been  removed.  

The  f l o a t i n g   r o l l e r   s e c t i o n s   41  and  42  of  the  d i s p e n s i n g   mechanism 

t o l e r a t e   the  varying  level   of  the  top  sheet  of  the  s tack  tha t   r e s u l t s  

from  the  d e s c r i b e d   method  of  c o n t r o l .  

The  l oad ing   of  the  d i s p e n s e r   with  a  f resh  s tack   of  sheets   can  o c c u r  

as  f o l l ows   with  r e f e r e n c e   to  Fig.  6  wherein  the  p i l i n g   t ab le   has  been  i l -  

l u s t r a t e d   in  the  h ighes t   p o s i t i o n .   The  ope ra to r   f i r s t   switches   off  t h e  

t ab le   c o n t r o l   mechanism,  and  then  he  pushes  with  one  hand  on  the  t a b l e  

the reby   to  lower  the  t a b l e   into  a  pos i t ion   tha t   may  be  the  lowest  p o s i -  

t ion  of  the  t a b l e ,   but  tha t   may  also  be  higher  p rov ided   it   leaves   s u f f i -  

c i en t   room  for   the  i n t r o d u c t i o n   of  the  new  stack  of  paper .   The  new  s t a c k  

is  then  i n s e r t e d   and  the  c o n t r o l   mechanism  is  swi tched   on  so  tha t   t h e  

t ab l e   is  r a i s e d   un t i l   the  top  shee t   has  got  the  r e q u i r e d   p o s i t i o n .  

In  an  a l t e r n a t i v e   way,  e .g .   when  no  upper  magazine  such  as  49  is  p r o -  

vided,  the  o p e r a t o r   may  put  a  f r e sh   stack  of  shee t s   with  the  leading   end 

on  the  t a b l e ,   as  i l l u s t r a t e d   by  the  broken  l ine  r e c t a n g l e   62,  and  lower  

the  p i l i n g   t a b l e  b y   pushing  on  the  leading  end  of  the  new  s t ack .   Once 

the  t a b l e   has  been  s u f f i c i e n t l y   lowered,  the  new  s tack   of  shee ts   may  be 

f u r t h e r   advanced  t he reby   to  co inc ide   with  the  p l a t f o r m   of  the  p i l i n g  

t ab le   or  with  the  old  s tack  of  shee t s   t h e r e o n .  

The  f o l l o w i n g   data  i l l u s t r a t e   one  embodiment  of  a  sheet   d i s p e n s e r   a c -  

cording  to  the  i n v e n t i o n .  

Capaci ty   of  s tack  13 :  2000  s h e e t s  

Capaci ty   of  magazine  49 :   250  s h e e t s  

V e r t i c a l  c o u r s e   of  p i l i n g   t a b l e  :   21  cm 

Motor  25 :   synchronous  50  Hz  A.C.  motor,  2.8  w a t t s ,   r e d u c t i o n   gear  1 : 6 0 0 ,  

ou tpu t   s h a f t   1  r e v o l u t i o n / m i n  

C o n t r o l l e r   56 :   o p e r a t i v e   every  10  s h e e t s  

Spring  b ias   at  lower  t a b l e   p o s i t i o n  :   160  N 

Spring  b ia s   at  upper  t a b l e   p o s i t i o n  :   40  N 

It  wil l   be  unders tood  t h a t   a  d i spenser   acco rd ing   to  the  p re sen t   i n -  



vention  is  not  l im i t ed   to  the  d e s c r i b e d   embodiment .  

The  p i l i n g   t a b l e   can  be  c o n s t r u c t e d   from  sheet  me ta l ,   and  for   s m a l l e r  

s e r i e s   of  a p p a r a t u s   t h i s   may  be  a  cheaper   c o n s t r u c t i o n   than  the  d i s c l o s e d  

i n j e c t i o n   moulding  t e c h n i q u e .  

The  braking  means  must  not  n e c e s s a r i l y   be  a  motor.  For  i n s t a n c e  

spring  b iased  brake  shoes  may  be  used  tha t   engage  a  brake  disc  t h a t  

r o t a t e s   t o g e t h e r   with  a  be l t   p u l l e y .   Opening  of  the  brake  can  o c c u r  

e l e c t r o m a g n e t i c a l l y .   S t i l l   o ther   known  braking  means  may  be  c o n s i d e r e d ,  

al though  it  appears   t h a t   the  d i s c l o s e d   use  of  the  permanent  magnet  t y p e  

synchronous  motor  p rov ides   a  very  economic  brake  in  the  p re sen t   a p p l i c a -  

t i o n .  

The  p o s i t i o n   sensor   may  be  of  another   type,   and  may  be  a r ranged  f o r  

very  p r ec i se   con t ro l   of  the  p o s i t i o n   of  the  p i l i ng   t ab l e   i n  c a s e   no 

f l o a t i n g   d i s p e n s e r   r o l l e r s   are  u s e d .  

The  end l e s s   be l t   of  the  p i l i n g   t ab le   braking  mechanism  may  be  r e p l a c -  

ed  by  a  s t r a i g h t   be l t   s e c t i o n ,   one  end  of  which  is  a t t a c h e d   to  the  p i l i n g  

t ab l e   and  the  o ther   end  of  which  is  a t t ached   to  a  s p r i n g - l o a d e d   drum, 

e .g.   a  drum  b iased   by  an  i n c o r p o r a t e d   s p i r a l   spr ing ,   t ha t   winds  thc  b e l t  

as  tne  t ab l e   is  being  pushed  downwardly.  The  p u l l i n g   f o r c e   tha t   can  be 

exer ted   on  the  be l t   by  the  mentioned  drum  is  no tab ly   smal l e r   than  t h e  

force   exer ted   by  the  p i l i n g   t a b l e .   The  drum  is  f u r t h e r  p r o v i d e d   w i t h  

u n i - d i r e c t i o n a l   locking  means  so  t ha t   the  drum  may  wind  the  be l t   as  t h e  

be l t   becomes  s l ackened   by  the  p i l i n g   t ab le   being  lowered,   but  so  t h a t   t h e  

drum  cannot  unwind  as  the  t a b l e   is  r e l e a s e d   by  the  o p e r a t o r   and  t e n s i o n s  

the  be l t .   The  mentioned  locking  means  may  be  unlocked  under  the  c o n t r o l  

of  s u i t a b l e   top  sheet   sens ing   means,  thereby   to  enable   the  p i l i n g   t a b l e  

to  be  r a i sed   by  the  sp r ing   means  21  unt i l   the  top  sheet   of  the  s tack  ha s  

obta ined  the  r e q u i r e d   p o s i t i o n .  

F i n a l l y ,   the  coup l ing   i l l u s t r a t e d   in  Fig.  2  may  be  r ep l aced   by  a 

f ree-wheel   coup l ing   i n c o r p o r a t e d   in  the  be l t   pul ley   29  of  the  motor  2 5 ,  

and  the  be l t   26  may  be  f i x e d l y   a t t ached   to  the  p i l i n g   t a b l e   12.  



1.  A  sheet   d i s p e n s e r   for  removing  in  succes s ion   the  top  sheet  of  a 

stack  of  shee t s   of  the  type  compris ing  a  v e r t i c a l l y   d i s p l a c e a b l e   p i l i n g  

t ab le   for  s u p p o r t i n g   a  s tack   of  sheets   and  which  is  upwardly  d i s p l a c e a b l e  

by  the  ac t ion   of  sp r ing   means,  p o s i t i o n   con t ro l   means  for  c o n t r o l l i n g   t h e  

v e r t i c a l   p o s i t i o n   of  the  t a b l e   in  response   to  a  s ignal   from  a  p o s i t i o n  

sensor  sens ing  the  p o s i t i o n   of  the  upper  sheet   of  a  said  s tack,   and  s h e e t  

conveying  means  for   engaging  the  top  sheet   of  a  said  stack  and  s e p a r a t i n g  

a  said  sheet   from  the  s tack   and  conveying  i t   towards  a  required  d e s t i n a -  

t i on ;   c h a r a c t e r i s e d   in  t h a t   the  said  spr ing   means  (21)  urges  the  s a i d  

p i l i ng   t ab l e   (12)  when  c a r r y i n g   a  stack  (13)  of  sheets   upwardly  so  t h a t  

the  top  sheet   of  the  said  stack  of  sheets   c o n t a c t s   the  said  sensor   ( 3 5 ,  

36),  and  in  t h a t   the  p o s i t i o n   con t ro l   means  is  a  braking  means  for  b r a k -  

ing  the  l i f t i n g   of  the  p i l i n g   t ab le   by  the  ac t ion   of  the  said  s p r i n g  

means  in  r e sponse   to  a  con t ro l   s ignal   from  the  said  pos i t i on   s e n s o r ,  

while  p e r m i t t i n g   downward  d i sp l acemen t   of  the  p i l i n g   t ab le   againt   the  a c -  

t ion  of  the  said  sp r ing   means  under  a  force   exceeding  the  weight  of  a  

complete  s tack  of  shee t s   on  the  said  p i l i n g   t a b l e .  

2.  A  sheet   d i s p e n s e r   accord ing   to  claim  2,  wherein  braking  means  com- 

p r i s e s   a  f l e x i b l e   be l t   (26)  t h a t   is  coupled  to  the  p i l i n g   table   (12)  and 

c a r r i e d   on  a  r o t a t a b l e   member  the  r o t a t i o n   of  which  can  be  locked  by  a  

b r a k e .  

3.  A  sheet   d i s p e n s e r   accord ing   to  claim  2,  wherein  said  f l e x i b l e   b e l t  

is  an  endless   b e l t   (26)  t h a t   runs  over  two  v e r t i c a l l y   spaced  p u l l e y s ,   o n e  

of  said  pu l l eys   being  an  i d l e r   pu l ley   (28)  and  the  o ther   pul ley  being  t h e  

said  r o t a t a b l e   member  (29)  tha t   is  c o n t r o l l e d   by  a  b r a k e .  

4.  A  sheet   d i s p e n s e r   accord ing   to  claim  3,  wherein  said  brake  i s  

formed  by  a  permanent   magnet  type  AC  motor  (25)  with  a  h i g h - r a t i o   r e d u c -  

t ion   g e a r .  
5.  A  sheet   d i s p e n s e r   accord ing   to  claim  2  or  claim  3,  wherein  t h e  

coupl ing  of  the  p i l i n g   t a b l e   to  t h e  f l e x i b l e   b e l t   occurs  through  a  u n i -  

d i r e c t i o n a l   mechanical   coup l ing   (27)  tha t   enables   an  ope ra to r   to  push  t h e  

t a b l e   downwardly,  the  b e l t   (26)  remaining  a r r e s t e d .  

6.  A  sheet   d i s p e n s e r   accord ing   to  claims  4  and  5,  wherein  said  u n i -  

d i r e c t i o n a l   coup l ing   is  formed  by  a  toothed  end less   be l t   (26),  and  a  c o -  

ope ra t i ng   s p r i n g - b i a s e d   pawl  mechanism  (31,30)  f i t t e d   to  the  p i l i n g  t a b l e .  

7.  A  sheet   d i s p e n s e r   accord ing   to  claim  6,  wherein  said  be l t   is  a  



t iming  b e l t .  

8.  A  sheet  d i s p e n s e r   accord ing   to  any  of  claims  1  to  7,  wherein  s a i d  

p i l i n g   t a b l e   (12)  is  v e r t i c a l l y   movable  along  a  guiding  rod  ( 1 4 ) .  

9.  A  sheet  d i s p e n s e r   accord ing   to  any  of  claims  1  to  8,  wherein  t h e  

sensor   c o - o p e r a t e s   with  con t ro l   means  that   swi tches   off  the  con t ro l   f u n c -  

t i o n   of  the  sensor  a f t e r   the  upper  sheet  of  a  stack  on  the  p i l i n g   t a b l e  

has  been  brought  up  to  a  p rede te rmined   l e v e l ,   and  tha t   r e s t o r e s   the  c o n -  

t r o l   f u n c t i o n   of  the  sensor   a f t e r   a  p r e - s e t   number  of  shee t s   has  been  r e -  

moved  from  the  s t a c k .  

10.  A  xe rograph ic   copying  appa ra tus ,   i n c o r p o r a t i n g   a  sheet   d i s p e n s e r  

as  claimed  in  any  of  claims  1  to  9. 

11.  A  xe rograph ic   copying  appara tus   accord ing   to  claim  10,  i n c o r p o -  

r a t i n g   a  f ixed  p i l i n g   t ab le   (49)  for  holding  a  second,  sma l l e r   s tack  (48) 

of  shee t s   above  the  stack  (13)  of  sheets   held  by  the  d i s p l a c e a b l e   p i l i n g  

t a b l e   ( 1 2 ) .  
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