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SHEET  TRANSFER  MECHANISM 

1 .   F i e l d  o f   t h e   I n v e n t i o n :  

T h i s   i n v e n t i o n   r e l a t e s   t o   a  s h e e t   t r a n s f e r  

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

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

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

In  p a r t i c u l a r ,   t h e   s h e e t   t r a n s f e r   m e c h a n i s m   i n c l u d e s  

a  p e r f o r a t e d   d rum  m o u n t e d   f o r   r o t a t i o n   a b o u t   a  h o l l o w  

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

and  a  p r e s s u r e  r e l e a s e   c h a m b e r .  

2.  D e c r i p t i o n   of   t h e   P r i o r   A r t  

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



n e c e s s a r y   to  scan  an  o r i g i n a l   document  and  p r o j e c t   i t s   i m a g e  i n t o  

scanning   and or   p roces s ing   a p p a r a t u s .   In  the  pas t ,   t h i s   has  been 

accompl i shed   e i t h e r   by  hold ing   the  document  s t a t i o n a r y   w h i l e  

moving  the  scanning  appa ra tu s   r e l a t i v e   t h e r e t o   or  by  p lac ing   t he  

document  on  a  movable  p l a t en   for  advancing  i t   past   a  s t a t i o n a r y  

scanning   or  viewing  window.  The  p re sen t   i n v e n t i o n   is  d i r e c t e d   to  

tha t   family   of  devices   for  advancing  a  document  past  a  s t a t i o n a r y  

viewing  window.  There  are  many known  devices   of  th is   type.  Most 

common,  of  course ,   is  the  moving  p l a t en   on  which  a  sheet  document 

is  placed  with  i t s   face  facing  the  window,  the  p l a t en   and  s c a n n i n g  

or  copying  appara tus   then  being  opera ted   in  s y n c h r o n i z e d  

r e l a t i o n s h i p   with  one  a n o t h e r .  

It  is  also  known  to  secure  the  document  to  a   drum  o r  

c y l i n d e r   e i t h e r   by  clamps  or  by  n e g a t i v e   p r e s s u r e ,   whereby  r o t a -  

t ion  of  the  drum  a b o u t  i t s   axis  moves  the   document  past  the  v i e w -  

ing  window.  For  example,  i t   i s  known  to  p r o v i d e  a  c y l i n d e r   f o r  

ho ld ing   a  s i n g l e   document,  e n d - t o - e n d ,   for  r o t a t i n g   r e l a t i v e   to  a 

scanning  a p p a r a t u s ,   as  shown in  West  German  unexamined  p a t e n t  

s p e c i f i c a t i o n  O S   25  55  0 3 7 ,  f i l e d   December  6 ,  1975  and  l a id   open 

June  8,  1 9 7 7 .   As  there   shown,  a. document  i s  h e l d   aga in s t   t h e  

p e r i p h e r y   of  a  cy l i nde r   by  a  s i n g l e   clamp  which  engages  the  op-  

p o s i t e   ends  of  the  document  and  holds  them  s e c u r e l y   in  a   r e c e s s e d  

channel   provided  in  the  c y l i n d e r .   This  a r r angement   is  d i s a d v a n -  

tageous  in  t h a t  i t   p a r t i a l l y  b l o c k s   the  end  edges  of  the  o r i g i n a l  

document.  Fu r the r ,   the  mounting  a r rangement   can  also  damage  t h e  

end  edges  of  the  document.  A  c y l i n d r i c a l   document  holder   f o r  



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

in  W e s t   German   u n e x a m i n e d   p a t e n t   s p e c i f i c a t i o n  

OS  26  16  137 ,   f i l e d   A p r i l   13,  1976  and  l a i d   o p e n  

O c t o b e r   20,   1 9 7 7 .   As  t h e r e   s h o w n ,   t h e   l i g h t   s o u r c e  

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

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

d o c u m e n t   d u r i n g   t h e   s c a n n i n g   o p e r a t i o n . '  T h e   m e a n s   f o r  

h o l d i n g   a  t r a n s p a r e n c y   on  t he   c y l i n d e r   i s   n o t   d i s -  

c l o s e d .  

A l l   of   t h e   a b o v e   d e s c r i b e d   d e v i c e s   h a v e   a  common 

d r a w b a c k   in   t h a t   e a c h   r e q u i r e s   e i t h e r   m a n u a l   l o a d i n g  

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

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

d o c u m e n t .   T h u s ,   in   many  c a s e s   e i t h e r   s p e e d   o r  

a c c u r a c y   m u s t   be  s a c r i f i c e d   in  o r d e r   to   h o l d   c o s t s  

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

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

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

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

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

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

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

w i t h i n   min imum  r e c y c l e   t i m e ,  w i t h o u t   o b s c u r i n g   a n y  

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

a p p a r a t u s .  

, SUMMARY  OF  THE  INVENTION 

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

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



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

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

d o c u m e n t   i n t o   an  e x i t   z o n e ,   t h e   a p p a r a t u s   of   t h e  

t y p e   c o m p r i s i n g :   a  d o c u m e n t   t r a n s p o r t   means   f o r   e n g a g i n g  

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

and  t h e   e n g a g e d   d o c u m e n t   f rom  t h e   e n t r y   z o n e ,  t h r o u g h  
t h e   p r o c e s s i n g   zone   and  to   t h e   e x i t   z o n e ;   s a i d   d o c u m e n t  

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

in   c o m m u n i c a t i o n   w i t h   t h e   s u r f a c e   of   the   d o c u m e n t ,   w h e r e i n  

t h e r e   i s   i n c l u d e d :  

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

t h e   a p e r t u r e s   when  s a i d   a p e r t u r e s   a r e   in   t h e   e n t r y  

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

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

t h e   d o c u m e n t   i s   a d v a n c e d   t h e r e b y ;   a n d  

b)  m e a n s   f o r   e x h a u s t i n g   a  p o s i t i v e   p r e s s u r e  

o u t w a r d l y   t h r o u g h   t h e   a p e r t u r e s   when  s a i d   a p e r t u r e s  

a r e   in   t h e   e x i t   zone   f o r   t h e r e b y   r e l e a s i n g   t h e   d o u c m e n t  

f r o m   t h e   t r a n s p o r t   m e a n s .  

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

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

a t   t h e   p r o c e s s i n g   zone   w i t h o u t   o b s t r u c t i n g   any  p o r t i o n  

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

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

s h e e t   of   p a p e r   p a s t   a  s t a t i o n a r y   s c a n n i n g   w indow  a t  

t h e   p r o c e s s i n g   zone   a t   a  h i g h   r a t e   o f   s p e e d   f o r   u s e  

in  r a s t e r   t y p e   s c a n n i n g   d e v i c e s .  

P r e f e r a b l y ,   an  o r i g i n a l   s h e e t   d o c u m e n t   or  a  

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

)  d o c u m e n t   t r a y ,   w h e r e i n   f e e d   m e a n s   in   c o m m u n i c a t i o n  



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

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

of  t h e   p r o c e s s i n g   zone   s c a n n i n g   a p p a r a t u s .   When  a  

s c a n n i n g   c y l c e   i s   i n i t i a t e d ,   t h e   g a t e   i s   a c t i v a t e d ,   a n d  

t h e   s h e e t   d o c u m e n t   t h e r e a t   i s   a d v a n c e d   i n t o   and  r e c e i v e d  

by  t he   h o l d   down  and  a d v a n c i n g   means   of  t h e   p r e s e n t  

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

v i e w i n g   w i n d o w   in   s y n c h r o n i z e d   r e l a t i o n s h i p   w i t h   t h e  

s c a n n i n g   a p p a r a t u s .  

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

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

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

two  s t a t i o n a r y   c h a m b e r s  -   a  v a c u u m   c h a m b e r   f o r   g e n -  

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

of  t h e   d rum,   and  a  p r e s s u r e   c h a m b e r   f o r   g e n e r a t i n g   a  

p o s i t i v e   s h e e t - r e l e a s e   p r e s s u r e   a t   t h e   drum.   As  t h e  

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

drum  upon   a c t i v a t i o n   of  t h e   c o n t r o l   g a t e ,   l e a d i n g   e d g e  

p e r f o r a t i o n s   of  t h e   r o t a t i n g   drum  move  i n t o   c o m m u n i c a t i o n  

w i t h   t h e   v a c u u m   c h a m b e r ,   w h e r e b y   t h e   l e a d i n g   e d g e   of  t h e  

d o c u m e n t   i s   d r a w n   t o w a r d   t h e   s u r f a c e   of  t h e   drum  a n d  

h e l d   t h e r e a g a i n s t   by  t h e   n e g a t i v e   p r e s s u r e .   As  t h e   d r u m  

c o n t i n u e s   to   r o t a t e ,   i t   e n g a g e s   and  a d v a n c e s   t h e   d o c -  

ument   p a s t   t h e   v i e w i n g   w i n d o w  i n   s y n c h r o n i z e d   r e l a t i o n -   " 

s h i p   w i t h   t h e   s c a n n i n g   a p p a r a t u s .   C o n t i n u e d   r o t a t i o n  

of  t h e   drum  a d v a n c e s   t h e   l e a d i n g   e d g e   of  t he   d o c u m e n t  

i n t o   an  e x i t   z o n e ,   w h e r e   t h e   l e a d i n g   edge   p e r f o r a t i o n s  

of  t he   drum  p a s s   f rom  t h e   v a c u u m   c h a m b e r   i n t o   c o m -  

m u n i c a t i o n   w i t h   t h e   p r e s s u r e   c h a m b e r .   The  p o s i t i v e  

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



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

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

o r d e r   to   m a i n t a i n   a c c u r a t e   s y n c h r o n i z a t i o n   of   t h e   r o t -  

a t i n g   drum  w i t h   t h e   e x i t   c o n v e y i n g   m e a n s ,  t h e   d r i v e  

m e c h a n i s m   f o r   r o t a t i n g   t h e   d rum  i s   d i r e c t l y   l i n k e d   t o  

t h e   e x i t   c o n v e y i n g   m e c h a n i s m .  

I t   i s   a n  a s p e c t   of   t h e   i n v e n t i o n   to   p r o v i d e   f o r  

s h e e t   h o l d - d o w n   means   f o r   r e c e i v i n g   and  a d v a n c i n g   a  

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

any  p o r t i o n   of   t he   f a c e   of   t h e   d o c u m e n t ,   and  t h e r e f o r e ,  

w i t h o u t   o b s c u r i n g   any  p o r t i o n   of  t h e   d o c u m e n t   d u r i n g  

a  s c a n n i n g   o p e r a t i o n .  

O t h e r   o b j e c t s   and   f e a t u e s   of  t h e   i n v e n t i o n   w i l l  

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

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

BRIEF  DESCRIPTION  OF  THE DRAWINGS 

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



having  a  sheet   t r a n s f e r   mechanism  accord ing   to  the  t e a c h i n g s   o f  

the  p r e s e n t   i n v e n t i o n .  

FIG.  2  is  a  top  e l e v a t i o n   view  of  the  module  i l l u s t r a t e d  

in  Fig.  1 .  

FIG.  3  is  a  s ec t ion   view  taken  g e n e r a l l y   along  the  l i n e  

3-3  of  Fig.  1 .  

FIG.  4  is  a  s ec t ion   view  taken  along  the  l ine   4-4  o f  

Fig.  3 .  

FIG.  5  is  a  f ragmentary   view  looking  g e n e r a l l y   in  t h e  

d i r e c t i o n   of  arrow  5  in  Fig.  2 .  

FIG.  6  is  a  f ragmentary   view  loooking  g e n e r a l l y   in  t h e  

d i r e c t i o n   of  arrow  6  of  Fig.  2 .  

FIG.  7  is  an  e l e v a t i o n   view  of  a  drum  suppor t   shaft   i n  

accordance   with  the  t each ings   of  the  p resen t   i n v e n t i o n .  

FIG.  8  is  a  view,  p a r t i a l l y   in  s e c t i o n ,   g e n e r a l l y  

c o r r e s p o n d i n g   to  the  view  shown  in  Fig.  7 .  

FIG.  9  is  an  end  view  of  the  support   s h a f t ,   l o o k i n g  

g e n e r a l l y   in  the  d i r e c t i o n   of  arrow  9  in  Fig.  8 .  

FIG.  10  is  a  s ec t ion   view  taken  along  l ine   10-10  of  F i g .  

8 . .  

FIG.  11  is  an  end  view  of  the  suppor t   shaf t   l o o k i n g  

g e n e r a l l y  i n   the  d i r e c t i o n   of  arrow  11  in  Fig.  8 .  

FIG.  12  is  a  p a r t i a l   p e r s p e c t i v e   view  i l l u s t r a t i n g   i n  

d e t a i l   the  document  infeed  system  of  the  t r a n s f e r   mechanism  shown 

in  Fig.  1. 



FIGS.  13  and  14  are  a d d i t i o n a l   p a r t i a l   p e r s p e c t i v e s   i l -  

l u s t r a t i n g ,   in  p a r t i c u l a r ,   the  o p e r a t i o n   of  the  con t ro l   g a t e .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

With  p a r t i c u l a r   r e f e r e n c e   to  F igs .   1  and  2,  the  s h e e t  

t r a n s f e r   mechanism  of  the  p r e sen t   i n v e n t i o n   is  shown  mounted  in  a 

frame  18  with  a  scanning  appa ra tu s   20  having  a  s t a t i o n a r y   v i e w i n g  

window  l oca t ed   at  22,  whereby  a  scanning  mechanism  is  adapted  f o r  

scanning  the  paper  along  a  l ine   o r t h o g o n a l   to  the  plane  of  Fig.  1 ,  

g e n e r a l l y   in  the  v i c i n i t y   of  arrow  24.  While  any  scanning  a p -  

pa r a tu s   may he  used  in  c o n j u n c t i o n   with  the  i n v e n t i o n ,   there   i s  

shown  a  r a s t e r   scanning  device  for  scanning  advancing  documents  

l i n e - b y - l i n e   with  a  primary  scanning  r e s o l u t i o n   of  300  l i nes   p e r  

inch  and  a  secondary  scanning  r e s o l u t i o n   of  300  p i c t u r e   e l e m e n t s  

(PELS)  per  inch.  In  the  embodiment  shown,  i t   is  contemplated   t h a t  

the  scanning  mechanism  is  adapted  to  read  f ive  inches  of  s h e e t  

m a t e r i a l   per  second,  i . e . ,   the  r a s t e r   scanner   mechanism  c o m p l e t e s  

1500  scans  per  s e c o n d .  

The  sheet   t r a n s f e r   mechanism  of  the  p resen t   i n v e n t i o n   i s  

un ique ly   des igned   to  accommodate  a  scanning  mechanism  ope ra t ing   a t  

high  r a t e s   of  speed  and  w i l l   a c c u r a t e l y   convey  one  or  more  o r i g -  

inal   sheet   documents,   in  s e r i a t u m , .  p a s t   a  viewing  window  in  s y n -  

chron ized   r e l a t i o n s h i p   with  the  scanning  mechanism  wi thout   ob-  

s t r u c t i n g   any  po r t i on   of  the  document  from  view.  In  a c c o r d a n c e  

with  the  t e a c h i n g s   of  the  p resen t   i n v e n t i o n ,   the  t r a n s f e r  



mechanism  is  adapted  for  engaging  and  advancing  one  or  a  p l u r a l i t y  

of  o r i g i n a l   documents,   in  se r i a tum,   from  a  s t o r age   s t a t i o n   remote  

from  the  viewing  window  to  an  entry  zone  a d j a c e n t   the  window 

where,  upon  i n i t i a t i o n   of  a  scanning  cyc le ,   a  document  in  t he  

entry  zone  is  advanced  into  and  engaged  by  vacuum  hold  down  means 

w h i c h   advance  the  document  past  the  window  in  s y n c h r o n i z e d  

r e l a t i o n s h i p   with  the  o p e r a t i o n   of  the  scanner .   As  the  document 

advances  past  the  viewing  window,  it   en te r s   into  an  exi t   zone 

where  the  nega t ive   hold-down  p res su re   is  r e p l a c e d   wi th  a   p o s i t i v e  

r e l e a s e   p re s su re   for  blowing  the  document  into  an  exi t   conveyor  

for  t r a n s p o r t i n g   the  scanned  document  to  a  r e c e i v i n g   s t a t i o n   r e -  

mote  from  the  viewing  window. 

As  shown  in  Fig.  1,  the  s torage   s t a t i o n   26  comprises  a 

t ray   which,  in  well  known  manner,  is  adapted  for  r e c e i v i n g   and 

holding  a  p l u r a l i t y   of  o r i g i n a l   documents  P  to  be  fed;   i n  

s e r i a tum,   from  the  bottom  of  a  s tack,   f ace 'down,   into  an  i n f e e d  

device  for  t r a n s p o r t i n g   the  documents  to  the  entry  zone.  With 

p a r t i c u l a r   r e f e r e n c e   to  Figs .   2  and  12,  i t   w i l l   be  seen  that   a  

c y l i n d r i c a l ,   hollow  drum  28  is  mounted  for  r o t a t i o n   and  is  d i s -  

posed  in  communication  with  t h e  t r a y   26.  When  a  sheet   document  i s  

to  be  fed  from  t ray  26  into  the  infeed  conveyor,   a  c o n t i n u o u s  

vacuum  is  drawn  on  drum  28  by  means  29  (Fig.   12),  c r e a t i n g   a  n e g a -  

t ive  p ressure   at  through  a p e r t u r e s   48  provided  in  the  drum.  The 

n e g a t i v e   p re s su re   draws  the  bottom  sheet   in  the  tray  into  en-  

gagement  with  the  drum  at  the  a p e r t u r e s   48.  A  roughened  s u r f a c e  

50  is  provided  on  the  drum  in  the  v i c i n i t y   of  a p e r t u r e s   48  f o r  



prov id ing   a  b e t t e r   g r i p p i n g   force  for  engaging  the  paper  sheet   t o  

be  advanced.   In  p r a c t i c e ,   i t   has  been  found  tha t   the  a d d i t i o n   o f  

su r f ace   50  on  the  drum  permi t s   the  tray  c a p a c i t y   to  be  as  much  a s  

two-hundred  shee t s   of  twenty  pound  s tock  8-1/2  x  11  inch  p a p e r  

without   a d v e r s e l y   a f f e c t i n g   the  performance  of  the  infeed  o p e r -  

a t i o n .   Once  the  sheet   is  engaged  by  the  drum,  the  drum  is  i n d e x e d  

c o u n t e r c l o c k w i s e   (as  shown  in  Fig.  1)  to  advance  the  l ead ing   edge  

of  the  sheet   P  into  the  nip  r o l l s   30.  When  the  drum  is  in  t h e  

forward  indexed  p o s i t i o n ,   the  roughened  su r f ace   does  not  t o u c h  t h e  

document  sheet   and  the  f r i c t i o n   between  the  drum  and  the  sheet   i s  

reduced.   The  document  is  p r o p e l l e d   into  the  infeed  conveyor  32  by 

the  nip  r o l l s .   A  nip  swi tch   sensor   (not  shown)  d e t e c t s   the  p r e s -  

ence  of  the  lead  edge  of  the  sheet   and  s i gna l s   to  a  c o n t r o l l e r  

(a lso   not  shown)  to  shut  off  the  vacuum  at  drum  28,  in  well  known 

manner.  When  the  t r a i l   edge  of  the  sheet   leaves   the  nip  swi tch ,   a  

s igna l   is  sent  to  the  c o n t r o l l e r   to  index  the  drum  c lockwise   t o  

home  p o s i t i o n   where  the  d rum  p e r f o r a t i o n s   are  placed  to  a t t r a c t  

and  engage  the  next  sheet   in  the  t ray  upon  command  from  the  con-  

t r o l l e r .  

It  wi l l   be  noted  that   drum  28  i nc ludes   a  pa i r   of  c i r -  

c u m f e r e n t i a l   races  29,  29,  each  adapted  for  r e c e i v i n g   a  r i n g  

bear ing  31.  The  ring  b e a r i n g s   are  r o t a t a b l e   r e l a t i v e   to  the  drum 

and  are  engaged  and  d r iven   i n d e p e n d e n t l y   t he reo f   by  the  dr iven  n i p  

r o l l e r s   30  mounted  on  dr ive  shaf t   33.  During  o p e r a t i o n ,   a s  t h e  

drum  28  is  indexed  toward  the  nip  r o l l e r s   30  and  the  sheet  i s  

advanced  onto  conveyor  32  by  the  nip  r o l l e r s   30,  the  ring  b e a r i n g s  

reduce  the  f r i c t i o n   between  the  paper  and  the  drum. 



A  sensor   34  is  provided  for  gauging  the  t h i c k n e s s   of  t h e  

document  sheet   being  in t roduced   onto  conveyor  32.  If  the  document  

is  not  wi th in   a  s p e c i f i e d   t h i ckness   range,   the  sensor  i n d i c a t e s   t o  

the  c o n t r o l l e r   the  presence  of  a  m a l f u n c t i o n ,   such  as  the  s i m u l t a -  

neous  feeding  of  two  sheets   onto  the  conveyor.   In  the  event  o f  

m a l f u n c t i o n ,   the  system  is  shut  down  and  the  o p e r a t o r   is  s i g -  

n a l l e d .  

As  the  nip  r o l l s   propel   the  sheet  onto  the  infeed  con-  

veyor  32,  a  pair   of  edge  guides  109  guide  the  sheet  to  a l ign   i t  

for  s i d e - t o - s i d e   r e g i s t r a t i o n   during  scanning .   The  sheet   is  t h e n  

advanced  by  the  endless   conveyor  32  to  an  entry  zone  def ined   by 

the  c o n t r o l   gate  36.  Sensors  107  are  provided  for  d e t e c t i n g   p r o -  

per  o r i e n t a t i o n   of  the  sheet .   For  example,  a  document  h e a d e r  

sheet   may  be  provided  as  shown  and  desc r ibed   in  the  copending  a p -  

p l i c a t i o n   Se r i a l   No.:  (case  No.  79117),  e n t i t l e d :   Header  S h e e t  

For  Document  Genera tor   System,  and  ass igned  the  p resen t   a s s i g n e e .  

Upon  i n i t i a t i o n   of  a  scanning  cycle ,   the  con t ro l   gate  36 

is  a c t i v a t e d ,   as  wi l l   be  expla ined   h e r e i n ,   and  swings  from  t h e  

closed  p o s i t i o n   shown  in  Fig.  1  to  the  open,  phantom  p o s i t i o n  

(a lso   see  Fig.  13),  whereby  t h e - s h e e t   P  is  advanced  by  the  e n d l e s s  

conveyor  32  into  nip  r o l l s   38.  The  drum  40  is  in  d r iv ing   c o n t a c t  

with  the  nip  r o l l s   and  provides   the  sole  d r i v ing   force  t h e r e f o r   in  

order  to  e s t a b l i s h   a  synchronized  d r iv ing   r e l a t i o n s h i p   of  the  n i p  

r o l l s   38  with  the  drum  40.  The  sheet   P  is  i n t roduced   into  c o n t a c t  

with  the  drum  40  and  is  held  t h e r e a g a i n s t   by  nega t ive   p ressure   as  

the  drum  r o t a t e s   in  the  d i r e c t i o n   of  the  arrow  Q  (Fig.   1)  f o r  



advancing  the  sheet   past   the  viewing  window  22.  The  r a s t e r   s c a n  

mechanism  20  of  the  i l l u s t r a t e d   embodiment  scans  the  s h e e t  

document,  l i n e - b y - l i n e ,   as  the  sheet   is  advanced  past   the  v i e w i n g  

window.  In  order  to  p rope r ly   c o o r d i n a t e   the  scanning  cycle  w i t h  

the  r o t a t i o n   of  the  drum  40,  a  document  l ead-edge   sensing  d e v i c e  

42  is  provided  in  communicat ion  with  drum  40  at  the  entry  zone  and 

in  advance  of  the  viewing  window  22.  As  the  l ead ing   edge  of  t h e  

document  moves  past   the  sensing  mechanism  42,  the  mechanism  s e n s e s  

the  presence   of  the  document  and  is  ope rab le   to  a c t i v a t e   the  s c a n -  

ning  o p e r a t i o n   when  the  lead  edge  of  the  document  en te r s   the  v i e w -  

ing  window. 

As  the  drum  40  r o t a t e s ,   the  l ead ing   edge  of  the  sheet   P 

passes   from  the  viewing  window  22  into  an  exit   zone  in  com- 

munica t ion   with  a  sheet   r e l e a s e   means  whereby  the  sheet  is  d i s -  

engaged  from  the  drum  and  placed  on  an  exi t   conveyor,   by  which  i t  

is  t r a n s p o r t e d   to  a  r e c e i v i n g   s t a t i o n   46.  In  the  p r e f e r r e d   em- 

bodiment,   a  set  of  endless   b e l t s   44  is  d isposed  in  dr iven  com- 

mun ica t ion   with  the  drum  40  at  the  exi t   zone.  The  endless   b e l t s  

are  t r a i n e d   over  pu l l eys   43  for  d e f i n i n g   nip  r o l l s ' w h i c h   r e c e i v e  

the  sheet   P  and  propel   i t   o n t o  t h e   conveyor.   The  drum  40  e n g a g e s  

the  be l t s   at  the  r o l l s   43  to  provide  the  d r iv ing   force  f o r  

conveyor  44  and  thus  a ssure   tha t   the  ex i t   conveyor  44  is  o p e r a t i n g  

in  synchronized   r e l a t i o n s h i p   with  the  drum. 

In  the  p r e f e r r e d   embodiment,  drum  40  is  mounted  o n  a  

hollow  s t a t i o n a r y   shaf t   54  which  is  subdiv ided   into  a  vacuum  cham- 

ber  58  and  a  p r e s s u r e   chamber  60  by  the  e longa te   ax ia l   vane  o r  



d i v i d e r   56  (see  Fig.  4).  As  shown,  the  shaf t   is  a  c y l i n d r i c a l  

tube  made  of  a  r ig id   m a t e r i a l   such  as,  by  way  of  e x a m p l e ,  

aluminum,  with  a  p l u r a l i t y   of  r a d i a l   through  a p e r t u r e s   62  in  com- 

mun ica t ion   with  vacuum  chamber  58  and  a  p l u r a l i t y   of  l i k e  

a p e r t u r e s   64  in  communication  with  p r e s su re   chamber  60.  The  s h a f t  

54  is  mounted  in  the  drum  assembly  frame  75  in  t y p i c a l   manner  and 

sealed  by  end-caps  77,  79  to  provide  sealed  chambers.  A  vacuum 

source  is  coupled  to  chamber  58  at  port  90,  whereas  a  p r e s s u r e  

source  is  coupled  to  chamber  60  at  port   92  (see  F igs .   11  and  1 3 ) .  

The  drum  40  is  mounted  on  bea r ings   94  in  t y p i c a l   manner 

for  r o t a t i o n   about  the  hollow  shaf t   54.  A  p l u r a l i t y   of  vanes  66 

extend  a x i a l l y   along  and  p r o j e c t   r a d i a l l y   from  the  p e r i p h e r a l   s u r -  

face  of  the  shaf t   54.  The  vanes  are  in  s ea l ing   r e l a t i o n s h i p   w i t h  

the  inner   wall  of  the  drum  40  for  de f i n ing   chambers  68,  70  and  72 

in  the  open  space  between  the  hollow  shaf t   58  and  t h e  i n t e r i o r   o f  

the  drum  40.  T y p i c a l l y ,   the  vanes  are  made  of  a  f l e x i b l e ,   low 

f r i c t i o n   m a t e r i a l   such  as,  by  way  of  example,  nylon  6/6,   and  a r e  

placed  in  d i r e c t ,   sea l ing   con tac t   with  the  inner  su r f ace   of  t h e  

drum  40.  As  the  drum  r o t a t e s   in  the  d i r e c t i o n   i l l u s t r a t e d   in  F i g .  

1,  the  through  a p e r t u r e s   in  the drum  40  are  r o t a t e d   p r o g r e s s i v e l y  

from  chamber  68,  to  chamber  70  and  thence ,   to  chamber  72 .  

The  vacuum  drawn  on  chamber  58  g e n e r a t e s   a  nega t ive   p r e -  

ssure  in  chamber  68  and  at  the  a p e r t u r e s   in  communication  t h e r e -  

with,   whereas  the  p o s i t i v e   p r e s su re   in t roduced   into  chamber  60 

provides   a  p o s i t i v e   p ressure   in  chamber  70  and  at  the  a p e r t u r e s   i n  

communicat ion  t he r ewi th .   Since  no  a p e r t u r e s   are  provided  in  s h a f t  



58  in  communication  w i t h  c h a m b e r   72,  t h i s   area  d e f i n e s   a  n e u t r a l  

zone  wherein  a p e r t u r e s   of  the  drum  40  are  not  s u b j e c t e d   to  any 

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

In  the  p r e f e r r e d   embodiment,  a  d r ive   motor-78  is  mounted 

on  frame  75  for  d r i v i n g ,   in  t y p i c a l   f a s h i o n ,   the  drum  40  in  r o t a -  

t i on   about  the  shaf t   54  through  the  pu l ley   and  be l t   dr ive   94,  96.  

The  motor  is  c o n t r o l l e d   in  well-known  manner  in  synchron ized   r e -  

l a t i o n s h i p   w i t h  t h e   scanning  appa ra tu s   20  (F ig .   1).  The  frame  75 

is  h inged ly   mounted  at  93  to  the  machine  frame  18,  whereby  the  e n -  

t i r e   drum  assembly  may be  p ivoted  away  from  v iewing window  22  t o  

c lea r   the  paper  t r ack   in  the  event  of  m a l f u n c t i o n   and  also  f o r  

ease  of  ma in tenance .   As  shown,  a  l a t ch   9 9  i s   provided  on  t h e  

frame  18  and  is  adapted  for  r e c e i v i n g   the  p r o j e c t i n g   post  101  o f  

the  end-cap  77.  In  the  embodiment  i l l u s t r a t e d ,   a  spr ing  d e t e n t  

l a t c h   is  shown.  The  l a t c h   locks  the drum  assembly  in  p o s i t i o n  

during  o p e r a t i o n ,   yet  permi ts   p ivo t i ng   of  the  assembly  about  h i n g e  

93  to  app rox ima te ly   the  angle  r e p r e s e n t e d   by  c e n t e r - l i n e   CL,  f o r  

main tenance   and  c l e a r i n g   of  the  paper  t r a ck .   A  second  l a t ch   ( n o t  

shown)  may  also  be  p r o v i d e d  f o r   holding  the  drum  i n  t h e   open 

p o s i t i o n .  

T y p i c a l l y ,   the  l ead ing   edge  of  the  advanc ing   document  i s  

i n t r o d u c e d   into  the  drum  at  the  entry  zone  def ined   by  gate  36.  At 

th is   point   in  r o t a t i o n ,   the  a p e r t u r e s   52  and  152  of  drum  40  are  i n  

communication  with  the  vacuum  chamber 68  def ined   by  the  boundary  

vanes  66.  The  nega t ive   p re s su re   at  a p e r t u r e s  5 2  a n d   152  draws  t h e  

paper  toward  the  drum  su r f ace   and  holds  it   t h e r e a g a i n s t   as  the  

drum  is  r o t a t ed   in  t h e  d i r e c t i o n   of  the  arrow.  Aper tures   52  and 



152 are   provided  at  the  l ead ing   edge  engaging  por t ion   of  drum  40 

and  provide  i nc reased   p r e s s u r e   t h e r e a t   for  engaging  the  l e a d i n g  

edge  of  the  paper.   A  reduced  force  is  provided  by  a p e r t u r e s   52 

only  over  the  remainder   of  the  drum.  As  the  leading  edge  of  t h e  

document  reaches  the  exi t   zone  def ined  by  nip  r o l l e r s   43,  t h e  

a p e r t u r e s   52  and  152  pass  from  the  vacuum  chamber  68  to  the  p r e s -  

sure  chamber  70  whereby  the  p o s i t i v e   p re s su re   d i f f e r e n t i a l   b lows  

the  document  off  of  the  drum  and  r e l e a s e s   it  onto  the  ex i t   c o n -  

veyor  44.  In  th i s   manner  the  drum  provides   both  the  ho ld -down  

mechanism  and  the  r e l e a s e   mechanism  for  f i r s t   engaging  and  a d v a n c -  

ing  the  document  past  the  viewing  window  and  then  r e l e a s i n g   i t  

onto  an  exi t   conveyor.   This  a r r angemen t ,   of  course ,   minimizes   t h e  

number  of  mechanisms  which  have  to  be  synchronized   in  order  t o  

p roper ly   advance  a  document  in  s y n c h r o n i z a t i o n   with  the  s c a n n i n g  

a p p a r a t u s .   The  vacuum  and  p r e s s u r e   sources  may  be  con t inuous ,   w i t h  

r o t a t i o n   of  the  drum  p r o v i d i n g   the  s h i f t   in  o p e r a t i o n   from  a  

hold-down  mode  to  a  r e l e a s e   mode.  T y p i c a l l y ,   a  nega t ive   p r e s s u r e  

of  f ive  p . s . i . g .   has  been  found  s u f f i c i e n t   to  a t t r a c t   and  hold  a  

s ingle   sheet  of  20  lb.  s tock  paper  a g a i n s t   the  drum  as  i t   r o t a t e s  

past  the  viewing  window.  A  p o s i t i v e   p re s su re   of  about  f ive  o r  

more  p . s . i . g .   has  been  found  s u f f i c i e n t   to  blow  the  paper  off  o f  

the  drum  and  r e l e a s e   it   onto  t h e  e x i t   c o n v e y o r .  

Document  path  d e t e c t o r s   103  and  105  are  provided  i n  

order  to  ensure  o rde r ly   and  proper  movement  of  an  advancing  docu-  

ment  P  from  the  infeed  t ray  26  to  the  scanning  window  22  and  f rom 

there  through  exi t   conveyor  44.  A  document  exi t   sensor  106  i s  



provided  i n  advance   of  exi t   tray  46.  The  sensors   103,  105,  and  

106  wi l l   a u t o m a t i c a l l y   sense  the  presence   of  each  document  at  t h a t  

point   in  the  paper  path  and,  in  the  event  of  m a l f u n c t i o n ,   t h e  

ope ra to r   is  s i g n a l l e d   and  the  system  is  shut  down  in  well  known 

manner .  

With  p a r t i c u l a r   r e f e r e n c e   to  Figs .   13  and  14,  i t   w i l l   be 

noted  that   t h e  c o n t r o l   gate  36  comprises   a  pair   of  abutments   111 ,  

113  mounted  on  a  sha f t   115  which  is  mounted  in  frame  18  for  a x i a l  

r o t a t i o n .   A  lever   117  is  provided  at  one  end  of  shaf t   115,  and  a  

t en s ion   spr ing  119  is  secured  t h e r e t o   for  c o n t i n u o u s l y   b i a s i n g   and 

urging  the  abutments   111  and  113  in to   the  c losed ,   document  i n t e r -  

cept  p o s i t i o n .   A  so l eno id   121  i nc ludes   a c t u a t o r   p i s ton   123  i n  

communication  with  lever   117,  whereby  a c t u a t i o n   of  the  s o l e n o i d  

and  movement  of  the  a c t u a t o r   p i s t o n   p ivo ts   lever   117 and  opens  t h e  

abutments .   This  al lows  document  shee t  P   to  be  advanced  by  c o n -  

veyor  32  into  con tac t   with  drum  40.  The  solenoid   is  s y n c h r o n i z e d  

with  r o t a t i o n   of  the  drum  40  such  that   the  con t ro l   gate  opens  t o  

feed  the  sheet   when  a p e r t u r e s   52  and  152  of  the  drum  are  i n  

p o s i t i o n   to  r e ce ive   the  lead  edge  of  the  s h e e t .  

Also  shown  in  Fig.  14  ( see   also  Fig.  1),  the  upper  p o r -  

t ion  127  of  the  exi t   conveyor  is  h inged ly   mounted  on  suppor t s   129 

by  shaf t   131.  This  permits   p ivo t ing   of  the  upper  conveyor  p o r t i o n  

127  out  of  the  document  path  for  maintenance  and/or  for  c l e a r a n c e  

of  the  document  path  in  the  event  of  m a l f u n c t i o n .   Thus,  t h e  

hinged  suppor t s   93,  129  for  the  drum  assembly  frame  75  and  t h e  



exi t   conveyor  127,  r e s p e c t i v e l y ,   provide  easy  access   to  the  e n t i r e  

document  p a t h .  

While  c e r t a i n   elements  and  f e a t u r e s   of  the  i n v e n t i o n  

have  been  desc r ibed   in  d e t a i l   he re in ,   it  w i l l   be  unders tood  t h a t  

m o d i f i c a t i o n s   and  a l t e r a t i o n s   may  be  made  wi thou t   d e p a r t i n g   from 

the  scope  and  s p i r i t   of  the  i nven t ion   as  de f ined   by  the  appended 

c l a i m s .  



1.  An  appa ra tu s   for  engaging  a  sheet  document  d i sposed   at  a n  

entry   zone,  f o r  a d v a n c i n g   the  document   through  a  p r o c e s s i n g  

s t a t i o n   and  for  t h e r e a f t e r   r e l e a s i n g   the  document  into  an  e x i t  

zone,  the  appara tus   of  the  type  compr is ing :   a  document  t r a n s p o r t  

means  for  engaging  the  document;  means  fo r  moving   t h e  t r a n s p o r t  

means  and  the  engaged  document  f r o m  t h e  e n t r y   zone,  through  t h e  

p r o c e s s i n g   zone  and  to  the  ex i t   zone;  said  d o c u m e n t  t r a n s p o r t  

means  i n c l u d i n g   a  p l u r a l i t y  o f   t h r o u g h  a p e r t u r e s   in  communica t i on  

with  the  su r face   of  the  document,  wherein  there   is  i n c l u d e d :  

a)  means  for  drawing  a  nega t ive   p r e s s u r e   through  t h e  

a p e r t u r e s   when  said  a p e r t u r e s   are  in  the  ent ry   zone  and  t h e  

p r o c e s s i n g   zone  for  a t t r a c t i n g   and  holding  the  document  a g a i n s t  

the  document  t r a n s p o r t   means as   the  document  is  advanced  t h e r e b y ;  

and 

b)  means  for  exhaus t ing   a  p o s i t i v e   p r e s s u r e   o u t w a r d l y  

through  the  a p e r t u r e s   when  sa id   a p e r t u r e s   are  in  the  e x i t  z o n e   f o r  

thereby   r e l e a s i n g   the  document  from  the  t r a n s p o r t   m e a n s .  

2.  The  appa ra tus   of  Claim  1,  w h e r e i n :  

a)  the  t r a n s p o r t   means  comprises  a  hollow  drum  having  a  

p e r i p h e r a l   sur face   adapted  f o r  e n g a g i n g   a  su r face   of  the  s h e e t  

document,  the  p e r i p h e r a l   su r f ace   of  the  drum  i n c l u d i n g   s a i d  

p l u r a l i t y   of  a p e r t u r e s   for  communicating  the  hollow  i n t e r i o r   o f  

the  drum  to  the  p e r i p h e r a l   su r f ace ;   and 



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

c o m p r i s e s   d r i v e   m e a n s   f o r   r o t a t i n g  t h e   drum  in  a  d i r e c t i o n  

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

t h r o u g h   t h e   p r o c e s s i n g   zone   and  to   t h e   e x i t   z o n e .  

3.  The  a p p a r a t u s   of   C l a i m   2,  f a r t h e r   c o m p r i s i n g   m e a n s  

f o r   s u b d i v i d i n g   t h e   h o l l o w   i n t e r i o r   of  t h e   drum  i n t o   a  

v a c u u m   c h a m b e r   w h i c h ,   v i a  s a i d   a p e r t u r e s ,   i s   in  c o m -  
m u n i c a t i o n   w i t h   s a i d   e n t r y   zone  and  s a i d   p r o c e s s i n g  

z o n e ,   and  a  p r e s s u r e   c h a m b e r   w h i c h ,   v i a   s a i d   a p e r t u r e s ,  
i s   in   c o m m u n i c a t i o n   w i t h   s a i d   e x i t   z o n e .  

4.  The  a p p a r a t u s   of   C l a i m   3,  f u r t h e r   c o m p r i s i n g   m e a n s  

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

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

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

5.  The  a p p a r a t u s   of   C l a i m s   3  or  4,  i n c l u d i n g :  

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

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

h o l l o w   i n t e r i o r   of   t h e   s h a f t   to   i t s   p e r i p h e r y ;  

b)  means   f o r   m o u n t i n g   t h e   h o l l o w   drum  f o r   r o t -  

a t i o n   a b o u t   t h e   h o l l o w   s h a f t ;  

c)  s a i d   s u b d i v i d i n g   means   s e p a r a t i n g   t h e   i n t e r i o r  

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

p r e s s u r e   c h a m b e r ;   a n d  



d)  a  p l u r a l i t y   of   s e a l i n g   means   p r o j e c t i n g   r a d i a l l y  

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

e n g a g e m e n t   w i t h   t h e   drum  f o r   f u r t h e r   s u b d i v i d i n g   i n t o  

t h e   i n t e r i o r   of   t h e   drum  i n t o   d i s t i n c t ,   i s o l a t e d   s u b -  

c h a m b e r s ,   w h e r e b y   r o t a t i o n   of   t h e   drum  a b o u t   t h e   s h a f t  

a d v a n c e s   t h e  a p e r t u r e s   in   t h e   drum  f rom  s u b - c h a m b e r  

to   s u b - c h a m b e r .  

6.  The  a p p a r a t u s   of  C l a i m   5,  i n c l u d i n g   t h r e e   r a d i a l l y  

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

t h e   drum  i n t o   t h r e e   d i s t i n c t   s u b - c h a m b e r s ,   w h e r e i n  

t h e   s h a f t   a p e r t u r e s   in   c o m m u n i c a t i o n   w i t h   t h e   v a c u u m  

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

s a i d   s u b - c h a m b e r s   a t   t h e   e n t r y   zone   and  t h e   p r o c e s s i n g  

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

t h e   p r e s s u r e   c h a m b e r   a r e  d i s p o s e d   in   c o m m u n i c a t i o n   w i t h  

a  s e c o n d   of   s a i d   s u b - c h a m b e r s   a t   t h e   e x i t   zone   and  w h e r e i n  

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

w i t h   any  of   s a i d   s h a f t   a p e r t u r e s ,   t h e r e b y   c r e a t i n g   a  

n e u t r a l   z o n e .  

7.  The  a p p a r a t u s   of   a n y  o n e   of   C l a i m s   2  to   6,  w h e r e i n  

s a i d   d rum  i s   r o t a t e d   in   one  d i r e c t i o n   f o r   a d v a n c i n g   t h e  

p e r i p h e r a l   a p e r t u r e s   t h e r e i n   f i r s t   t h r o u g h   t h e   e n t r y   • 

z o n e ,   s e c o n d   t h r o u g h   t h e   p r o c e s s i n g   z o n e ,   t h i r d   t h r o u g h  

t h e   e x i t   z o n e ,   and  t h e n   f o u r t h   t h r o u g h   t h e   n e u t r a l  

z o n e ,   t h e   drum  f u r t h e r   i n c l u d i n g   a  g r e a t e r   c o n c e n t r a t i o n  

of  a p e r t u r e s   in  t h e   r e g i o n   o f   t h e   p e r i p h e r y   o f   t h e   d r u m  

w h i c h   i n i t i a l l y   e n t e r s   e a c h   z o n e .  



8.  The  a p p a r a t u s   of   a n y  o n e   of   C l a i m s   2  to   7  f u r t h e r  

i n c l u d i n g :  

a)  means   f o r   s t o r i n g   a  p l u r a l i t y   of  s h e e t  

d o c u m e n t s   a t   a  p o s i t i o n   r e m o t e   f rom  s a i d   e n t r y   z o n e ;  

b)  means   f o r   a d v a n c i n g   t h e   d o c u m e n t s ,   in  s e r i a t u m ,  

f r o m   t h e   s t o r i n g   means   to   t h e   e n t r y   z o n e ;   a n d  

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

in   s e r i a t u m ,   f rom  t h e  d r u m   a t   t h e   e x i t   z o n e .  

9.  The  a p p a r a t u s   of  C l a i m   8,  i n c l u d i n g   a  g a t e   d i s p o s e d  

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

t h e   e n t r y   z o n e ,   and  means   f o r   s e l e c t i v e l y   o p e r a t i n g  

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

a d v a n c e d   by  t h e   a d v a n c i n g   m e a n s .  

10.  The  a p p a r a t u s   of  C l a i m   9,  f u r t h e r   i n c l u d i n g :  

a)  means   f o r   p r o c e s s i n g   a  d o c u m e n t   as  i t   i s  

a d v a n c e d   by  t h e   drum  t h r o u g h   t h e   p r o c e s s i n g   z o n e ;   a n d  

b)  c o n t r o l   means   f o r   s y n c h r o n i z i n g   t h e   p r o c e s s i n g  

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

o p e r a b l e   to  c o - o r d i n a t e   o p e r a t i o n   of  s a i d   g a t e   w i t h   s a i d  

p r o c e s s i n g   m e a n s .  

11.  The  a p p a r a t u s   of  C l a i m   10,  f u r t h e r   i n c l u d i n g   m e a n s  

a s s o c i a t e d   w i t h   t h e   c o n t r o l   means   f o r   s e n s i n g   t h e  

l o c a t i o n   of  an  a d v a n c i n g   d o c u m e n t .  



12.  The  a p p a r a t u s   of   any  one  of   C l a i m s   8  to   1 1 ,  

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

a)  m e a n s   f o r   s t o r i n g   t h e   p l u r a l i t y   of   s h e e t  

d o c u m e n t s   i n   a  s t a c k ;   a n d  

b)  m e a n s   f o r   f e e d i n g   t h e   d o c u m e n t s ,   in   s e r i a t u m ,  

f r o m   t h e   b o t t o m   of   t h e   s t a c k   o n t o   s a i d   d o c u m e n t  

a d v a n c i n g   m e a n s .  

13.  The  a p p a r a t u s   of   a n y  o n e   of  C l a i m s   8  to   12,   i n  

w h i c h   t h e   d o c u m e n t   r e c e i v i n g   means   f u r t h e r   c o m p r i s e s :  

a)  a  d o c u m e n t   s t o r a g e   means   r e m o t e   f r o m   s a i d  

e x i t   z o n e ;  

b)  a  d r i v e n   e x i t   c o n v e y o r   d i s p o s e d   i n t e r m e d i a t e l y  

of   t h e   e x i t   zone   and  t h e   s t o r a g e   m e a n s   f o r   t r a n s p o r t i n g  

r e l e a s e d   s h e e t   d o c u m e n t s   f r o m   t h e   drum  to  t h e   s t o r a g e  

m e a n s .  

14.  The  a p p a r a t u s   of  C l a i m   13,   i n c l u d i n g   common  d r i v e  

m e a n s   f o r   s a i d   drum  and  s a i d   e x i t   c o n v e y o r .  

15.  The  a p p a r a t u s   of  C l a i m   14,   in   w h i c h   s a i d   d r u m  

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

d r i v e   m e a n s   and  t h e   e x i t   c o n v e y o r .  

16.  The  a p p a r a t u s   of   a n y  o n e   of   C l a i m s   8  to   15,   i n  

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

f rom  t h e   s t o r a g e   means   to  t h e   e n t r y   zone   c o m p r i s e s   a  

h o l l o w   drum  h a v i n g   t h r o u g h   a p e r t u r e s   in  t h e   p e r i p h e r y  

t h e r e o f   w h e r e b y   a  vacuum  may  be  d r a w n   on  t h e   drum  f o r  

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

t h e   d rum  in  t h e   v i c i n i t y   of  t h e   a p e r t u r e s ,   and  m e a n s  

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

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

t h e   s t o r i n g   means   i n t o   t h e   e n t r y   z o n e .  
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