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54;  Electrophotographic  copier  including  a  belt  photoconductor. 
An  electrophotographic  copier  includes  a  belt  photocon- 

ductor  (24)  which  passes  round  a  drum  (32).  It  is  guided  from 
the  drum  to  an  exposure  position  by  a  vacuum  plenum  (34) 
which  also  serves  to  tension  the  belt.  Rollers  (28)  and  (30) 
guide  the  belt  from  the  plenum  to  the  exposure  position  and 
from  that  position  back  to  the  drum.  Apart  from  the  exposure 
station,  the  processing  stations  normally  positioned  adjacent 
the  drum  are  so  positioned. 





The  i nven t ion   r e l a t e s   to  e l e c t r o p h o t o g r a p h i c   cop i e r s .   More 

p a r t i c u l a r l y ,   the  i nven t ion   r e l a t e s   to  such  copiers   employing  b e l t  

p h o t o c o n d u c t o r s .  

The  e l e c t r o p h o t o g r a p h i c   copying  process   which  is  used  p r i m a r i l y  

for  r ep roduc ing   copies  of  o r i g i n a l   documents  is  well  known  in  t h e  

p r i o r   a r t .   Although  there   are  severa l   v a r i a t i o n s ,   the  b a s i c  

process   r e q u i r e s   a  pho tconduc t ive   element.   This  element  is  i n i t i a l l y  

charged  by  a  corona  device.   After   charg ing ,   the  element  passes   t o  

an  imaging  s t a t i o n   at  which  it   is  s e l e c t i v e l y   d i scharged   in  a c c o r d a n c e  

with  the  i n f o r m a t i o n a l   con ten t s   of  an  o r i g i n a l   document  to  form  a 

l a t e n t   image  of  the  o r i g i n a l   document.  The  l a t e n t   image  is  d eve loped  

with  toner  and  the  toned  image  is  then  t r a n s f e r r e d   to  copy  p a p e r .  

The  image  is  then  fused  into  the  paper  to  form  a  permanent  copy  o f  

the  o r i g i n a l .   The  photoconductor   element  is  then  cleaned  and  t h e  

p rocess   r e p e a t e d .  

At  the  imaging  s t a t i o n ,   the  p r io r   ar t   devices  use  e i t h e r  

f l a sh   i l l u m i n a t i o n   or  a  scanning  arrangement  using  a  moving  l i n e  

of  l i g h t   to  i l l u m i n a t e   the  o r i g i n a l   document.  Flash  i l l u m i n a t i o n  

has  the  advantage  tha t   a  complete  image  of  the  document  is  d i r e c t e d  

on  to  the  document.  If  the  i l l u m i n a t i o n   period  is  shor t ,   then  t h e  

pho toconduc to r   can  be  exposed  whi l s t   t r a v e l l i n g   r e l a t i v e l y   r a p i d l y ,  

so  t ha t   the  time  taken  to  produce  each  copy  is  shor t .   With  s cann ing  

systems,   only  one  sec t ion   of  the  document  is  i l l u m i n a t e d   at  a  t ime  

and  the  photoconductor   speed  has  to  be  l imi ted   to  the  speed  of  t h e  

scanning  arrangement.   In  add i t i on ,   each  scan  cycle  r e q u i r e s   a 

f lyback  time  to  allow  the  scanning  mechanism  to  r e tu rn   to  i t s   home 

p o s i t i o n   a f t e r   a  complete  scan.  Thus,  the  scanning  systems  a r e  

i n h e r e n t l y   slower  than  f lash   sys t ems .  



Pr io r   a r t   e l e c t r o p h o t o g r a p h i c   cop ie r s   may  be  d iv ided   into  two 

c l a s s e s ,   b e l t   type  e l e c t r o p h o t o g r a p h i c   cop ie r s   and  drum  t y p e  

e l e c t r o p h o t o g r a p h i c   c o p i e r s .  

U.S.  Pa ten t   4 ,089,516  shows  an  example  of  the  drum  type  p r i o r  

a r t   e l e c t r o p h o t o g r a p h i c   cop ie r .   The  copier   inc ludes   a  c y l i n d r i c a l  

drum  with  a  l ength   of  p h o t o s e n s i t i v e   m a t e r i a l   wrapped  about  i t s  

su r f ace .   The  drum  is  j o u r n a l l e d   for  r o t a t i o n   about  a  shaf t   which  

is  mounted  to  the  frame  of  the  copier .   A  p l u r a l i t y   of  p r o c e s s i n g  

s t a t i o n s   ( i nc lud ing   charg ing ,   imaging,  deve lop ing ,   t r a n s f e r r i n g  

and  c leaning)   are  p o s i t i o n e d   around  the  p e r i p h e r y   of  the  c y l i n d r i c a l  

drum.  In  order  to  copy  an  o r i g i n a l   document,  the  document  i s  

p laced   on  the  document  p l a t e n .   A  narrow  f o o t p r i n t   of  l i g h t   i s  

gene ra t ed   by  the  i l l u m i n a t i o n   system.  The  f o o t p r i n t   of  l i g h t  

scans  the  document  and  the  l i g h t   rays  r e f l e c t i n g   from  the  document 

are  focused  through  the  o p t i c a l   path  of  the  system  to  form  a  

l a t e n t   image  onto  the  p h o t o s e n s i t i v e   m a t e r i a l .   The  l a t e n t   image 

is  developed  and  t r a n s f e r r e d   to  a  suppor t   media.  The  image  on  t h e  

suppor t   media  is  fused  by  a  heat  source  to  form  a  permanent  copy.  

This  type  of  p r i o r   ar t   e l e c t r o p h o t o g r a p h i c   copier   has  s e v e r a l  

advan tages ,   for  example,  compactness  of  the  machine.  G e n e r a l l y  

l e s s   space  is  r e q u i r e d   to  package  the  copier   since  the  p r o c e s s i n g  

s t a t i o n s   are  a r ranged  in  a  c i r c u l a r   c o n f i g u r a t i o n .   Also,  c l e a n i n g  

and  s t r i p p i n g   the  t r a n s f e r   media  from  the  p h o t o s e n s i t i v e   e l e m e n t  

is  done  more  e f f i c i e n t l y   s ince  the  p h o t o s e n s i t i v e   element  has  a  

con t inuous   c u r v a t u r e .   However,  in  th i s   type  of  system  f l a s h  

i l l u m i n a t i o n   cannot  be  used  to  d i s cha rge   the  p h o t o s e n s i t i v e   m a t e r i a l .  

The  reason  is  tha t   the  p h o t o s e n s i t i v e   m a t e r i a l   is  curved  and  o n l y  

a  p o r t i o n   of  the  p h o t o s e n s i t i v e   m a t e r i a l   can  be  d i scharged   at  any 
i n s t a n t   of  time.  As  a  r e s u l t ,   the  th roughput   of  t h i s   type  o f  

e l e c t r o p h o t o g r a p h i c   copier   is  u sua l l y   r e l a t i v e l y   low. 



U.  S.  Pa ten t   3,661,452  exempl i f ies   a  be l t   type  p r io r   a r t  

e l e c t r o p h o g r a p h i c   copier .   In  th i s   type  of  copier ,   an  e n d l e s s  

p h o t o s e n s i t i v e   be l t   is  supported  for  t r a v e l ,   in  an  endless   g e n e r a l l y  

t r i a n g u l a r   path,   by  a  p l u r a l i t y   of  r o l l e r s .   At  l e a s t   one  of  t h e  

r o l l e r s   is  b iased ,   by  mechanical  means  such  as  a  spr ing ,   to  c r e a t e  

t ens ion   in  the  be l t .   A  p l u r a l i t y   of  convent iona l   p r o c e s s i n g  

s t a t i o n s   are  p o s i t i o n e d   in  proximity  within  the  o r b i t   of  t h e  

p h o t o s e n s i t i v e   be l t .   The  process ing   s t a t i o n   inc ludes   a  f l a s h  

i l l u m i n a t i o n   system  for  exposing  the  p h o t o s e n s i t i v e   be l t   on  a 

f i r s t   f l a t   run.  The  exposed  p h o t o s e n s i t i v e   be l t   is  developed  by  a 

development  s t a t i o n   which  is  pos i t i oned   r e l a t i v e   to  a  second  f l a t  

run  of  the  b e l t .   At  l e a s t   one  of  the  r o l l e r s   has  a  s u f f i c i e n t l y  

wide  d iameter   to  curve  the  bel t   at  a  point   between  the  f l a s h  

i l l u m i n a t i o n   system  and  the  development  s t a t i o n .   Image  t r a n s f e r  

from  the  be l t   to  a  suppor t ing   media,  such  as  paper,   occurs  at  t h e  

curved  sec t ion   of  the  b e l t .  

Although  the  above-descr ibed   be l t   type  e l e c t r o p h o t o g r a p h i c  

copier   is  an  improvement  to  the  p r io r   art   in  tha t   i t   i n c o r p o r a t e s  

one  f e a t u r e   (namely,  image  t r a n s f e r   at  a  curved  surface)   from  t h e  

p r io r   art   drum  type  copier ,   i t   has  a  few  drawbacks.  For  example,  

the  o p t i c a l   path  includes   a  p l u r a l i t y   of  mirrors   which  r e f l e c t  

l i g h t   emi t t i ng   from  the  document  glass  onto  the  p h o t o s e n s i t i v e  

b e l t .   As  the  l igh t   rays  are  r e f l e c t e d   from  mirror   to  mir ror ,   some 

of  the  l i gh t   i n t e n s i t y   is  los t .   Unless  the  l i gh t   rays  which 

s t r i k e   the  p h o t o s e n s i t i v e   bel t   are  of  a  c e r t a i n   i n t e n s i t y ,   t h e  

be l t   is  not  proper ly   d ischarged  and  the  copy  q u a l i t y   tends  to  be 

poor.  The  mirrors   which  are  used  to  r e f l e c t   the  l i gh t   rays  o f t e n  

r equ i r e   o p t i c a l   al ignment.   Optical   alignment  is  of ten  d i f f i c u l t  

to  achieve  and  expensive.   A  large  number  of  the  be l t   type  c o p i e r s  

use  toner   for  developing  a  l a t en t   image  on  the  p h o t o s e n s i t i v e  

be l t .   The  toner  tends  to  contaminate  the  mirror  and  a d v e r s e l y  



a f f e c t s   t h e i r   l i g h t   r e f l e c t i n g   c h a r a c t e r i s t i c s .   F i n a l l y ,   i t   i s  

o f t en   d i f f i c u l t   to  r ep l ace   p h o t o s e n s i t i v e   b e l t   in  the  above  d e s c r i b e d  

type  of  cop ie r .   The  d i f f i c u l t y   stems  from  the  fac t   tha t   t h e  

mechanica l   b i a s ing   means  which  t ens ion   the  b e l t   has  to  be  a d j u s t e d  

before   the  b e l t   can  be  removed.  

It  i s ,   t h e r e f o r e ,   the  main  o b j e c t i v e   of  the  p r e sen t   i n v e n t i o n  

to  provide   an  improved  e l e c t r o p h o t o g r a p h i c   cop ie r   i n c o r p o r a t i n g  

advantageous   f e a t u r e s   of  both  the  b e l t   type  and  the  d rum- type  

e l e c t r o p h o t o g r a p h i c   c o p i e r .  

According  to  the  i n v e n t i o n ,   the re   is  p rov ided   an  e l e c t r o p h o t o -  

g raphic   copier   i n c l u d i n g   a  be l t   pho toconduc to r   movable  through  a  

c losed   path  pas t   a  charging  s t a t i o n ,   an  imaging  s t a t i o n ,   a  d e v e l o p i n g  

s t a t i o n   and  a  t r a n s f e r   s t a t i o n ,   c h a r a c t e r i s e d   in  t ha t   said  path  i s  

de f ined   by  a  r o t a t a b l e   drum  over  the  m a j o r i t y   of  the  c i r c u m f e r e n c e  

of  which  the  b e l t   pas ses ,   a  p lanar   exposure  p l a t e n   p o s i t i o n e d  

a d j a c e n t   the  drum  and  guide  means  d i r e c t i n g   the  be l t   from  the  drum 

on  to  the  p l a t e n   and  from  the  p l a t en   back  on  to  the  drum,  s a i d  

exposure  s t a t i o n   being  a r ranged  to  d i r e c t   an  image  of  an  o r i g i n a l  

document  on  to  a  s ec t ion   of  the  be l t   pass ing   over  the  p l a t e n ,   and 

the  remaining  ones  of  said  s t a t i o n s   being  p o s i t i o n e d   about  t h e  

drum  p e r i p h e r y .  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d ,   by  way  of  example,  w i t h  

r e f e r e n c e   to  the  accompanying  drawings,   in  which  : -  

FIG.  1  shows  a  schematic  view  of  an  e l e c t r o p h o t o g r a p h i c  

cop ie r   embodying  the  p r e s e n t   i n v e n t i o n ;  

FIG.  2  is  a  side  view  of  the  pho toconduc to r   path  in  the  FIG. 

1  c o p i e r ;  



FIG.  3  is  an  i some t r i c   view  of  the  pho toconduc to r   path  o f  

FIG.  2; 

FIG.  4  is  an  i somet r i c   view  of  a  vacuum  chamber  shown  i n  

FIGS.  1  and  2;  and 

FIG.  5  shows  a  c r o s s - s e c t i o n   of  the  vacuum  chamber  of  FIG.  4.  

FIG.  1  shows  an  e l e c t r o p h o t o g r a p h i c   copier   i nc lud ing   a  f rame 

10.  A  r e c i r c u l a t i n g   automatic   document  feed  (RADF)  12  is  p o s i t i o n e d  

at  the  top  r i g h t   hand  corner  of  the  frame.  The  RADF  is  a  conven-  

t i o n a l   device .   In  ope ra t i on ,   a  p l u r a l i t y   of  o r i g i n a l   documents 

are  placed  in  the  RADF  and  the  RADF  feeds  documents  s e q u e n t i a l l y  

from  a  depos i t ed   stack  onto  the  document  g lass   14.  After  t h e  

des i r ed   number  of  copies  are  made  from  an  o r i g i n a l   document  p l a c e d  

on  the  document  g lass ,   a  feed  mechanism  (not  shown)  feeds  t h e  

document  from  the  document  glass  onto  the  o r i g i n a l   document  t r a y  

16.  From  the  o r i g i n a l   document  t ray ,   the  document  is  r e t r i e v e d   by 

an  o p e r a t o r .  

The  document  glass  14  is  f a b r i c a t e d   from  a  t r a n s p a r e n t   m a t e r i a l  

such  as  g lass   or  c lear   p l a s t i c .   I l l u m i n a t i o n   means  18  and  20  a r e  

p o s i t i o n e d   below  the  document  g lass .   When  an  o r i g i n a l   document  i s  

p o s i t i o n e d   on  the  glass  and  i l l u m i n a t i o n   means  18  and  20  a r e  

a c t i v a t e d ,   the  document  glass   and  the  documents  thereon  a r e  

i l l u m i n a t e d .   In  the  p r e f e r r e d   embodiment  of  the  i nven t ion ,   t h e  

i l l u m i n a t i o n   means  18  and  20  are  f lash   lamps.  A  focusing  assembly 

22  is  p o s i t i o n e d   d i r e c t l y   below  the  document  glass   and  in  o p t i c a l  

al ignment  t h e r e t o .   As  is  used  in  th i s   a p p l i c a t i o n ,   the  t e rm 

o p t i c a l   a l ignment   means  tha t   l i gh t   emanating  from  the  document 

glass   is  focused  d i r e c t l y   through  the  focusing  assembly  22  o n t o  

the  photoconductor   be l t   24.  Focusing  assembly  22  inc ludes   l e n s  

26.  In  FIG.  1  the  focusing  lens  is  shown  in  two  p o s i t i o n s .   I n  

the  topmost  p o s i t i o n ,   the  e l e c t r o p h o t o g r a p h i c   machine  is  o p e r a t i n g  



in  the  s o - c a l l e d   nonreduc t ion   mode.  In  the  nonreduc t ion   mode  a  

copy  is  reproduced  on  a  one  to  one  b a s i s .   This  means  tha t   t h e  

s ize   of  the  copy  is  the  same  size  as  the  o r i g i n a l   document.  When 

the  focus ing   lens  26  is  p o s i t i o n e d   in  the  bottom  or  lower  p o s i t i o n ,  

the  machine  is  o p e r a t i n g   in  the  s o - c a l l e d   r e d u c t i o n   mode.  In  t h e  

r e d u c t i o n   mode  a  copy  is  reproduced  at  a  smal le r   s ize  than  t h e  

o r i g i n a l   document .  

I t   is  worthwhile   not ing  tha t   lamps  18  and  20,  t oge the r   w i t h  

focus ing   assembly  22,  form  the  imaging  s t a t i o n   for  the  e l e c t r o p h o t o -  

graphic   cop ie r .   The  func t ion   of  the  imaging  s t a t i o n   is  to  p r o d u c e  

a  l a t e n t   image  of  an  o r i g i n a l   document,  p o s i t i o n e d   on  document 

g lass   14,  on  the  pho toconduc tor   be l t   24.  The  pho toconduc tor   b e l t  

24  is  con f igu red   into  a  curved  run  and  a  f l a t   run,  with  imag ing  

o c c u r r i n g   at  the  f l a t   run  of  the  pho toconduc to r   b e l t .   T h e  f l a t  

run  of  the  pho toconduc to r   is  def ined  by  i d l e r   r o l l e r s   28  and  30 

r e s p e c t i v e l y .   The  i d l e r   r o l l e r s   are  mounted,  in  spaced  r e l a t i o n s h i p ,  

on  frame  10  and  as  the  photoconductor   b e l t   is  t r a n s p o r t e d   p a s t  

the  imaging  s t a t i o n ,   the  i d l e r   r o l l e r s   are  f r e e l y   r o t a t e d   t h e r e w i t h .  

The  curved  run  of  the  be l t   is  def ined  by  a  pho toconduc tor   drum  32. 

The  drum  is  j o u r n a l l e d   for  r o t a t i o n   on  the  frame  10.  A  vacuum 

chamber  34  forms  a  concave  bend  in  the  pho toconduc to r .   The  concave  

bend  al lows  a  smooth  t r a n s i t i o n   between  the  curved  run  and  t h e  

f l a t   run  of  the  pho toconduc tor   be l t .   In  a d d i t i o n ,   by  using  t h e  

vacuum  column  i n s t ead   of  a  mechanical   member  to  bend  the  p h o t o -  

conductor   b e l t ,   there   is  no  phys ica l   con tac t   between  the  b e n d i n g  

means  and  the  outer   sur face   of  the  pho toconduc tor   b e l t .   As  w i l l  

be  exp la ined   subsequen t ly ,   the  vacuum  chamber  also  opera tes   as  a  

means  for  t e n s i o n i n g   the  photoconductor   b e l t   and  p reven ts   the  same 

from  s l i p p i n g   as  i t   is  t r a n s p o r t e d   in  i t s   c u r v i l i n e a r   and  l i n e a r  

p a t h .  



S t i l l   r e f e r r i n g   to  FIG.  1,  the  drum  32  is  c y l i n d r i c a l   i n  

shape  and  is  of  s u f f i c i e n t   d iameter   so  tha t   a  p l u r a l i t y   of  p r o c e s s i n g  

s t a t i o n s   can  be  p o s i t i o n e d   around  the  p e r i p h e r y .   The  drum  d i a m e t e r  

may  be,  for  example,  approx imate ly   280  m.m.  The  drum  is  r o t a t ed   i n  

a  c lockwise  d i r e c t i o n   shown  by  arrow  36.  The  drum  is  dr iven  by  a 

dr ive   mechanism  i n c l u d i n g   a  motor  (not  shown).  As  the  drum  i s  

r o t a t e d ,   i t   t r a n s p o r t s   the  photoconductor   be l t   to  pass  within  t h e  

v i c i n i t y   of  a  p l u r a l i t y   of  p roces s ing   s t a t i o n s .   The  f i r s t   p r o c e s s i n g  

s t a t i o n   which  the  pho toconduc tor   accesses   is  the  charging  s t a t i o n  

38.  At  charging  s t a t i o n   38,  a  conven t iona l   charge  corona  d e p o s i t s  

an  even  charge  on  the  sur face   of  the  photoconductor   be l t .   The 

charge  pho toconduc tor   be l t   is  t r a n s p o r t e d   through  the  vacuum 

chamber  34  onto  the  f l a t   area  def ined  by  i d l e r   r o l l e r s   28  and  30, 

r e s p e c t i v e l y .   The  imaging  s t a t i o n   then  exposes  the  p h o t o c o n d u c t o r  

be l t   to  an  image  of  a  document  p o s i t i o n e d   at  the  document  glass  14 

to  form  a  l a t e n t   image  on  the  pho toconduc tor .   The  l a t e n t   image  i s  

next  t r a n s p o r t e d   to  the  developer   s t a t i o n   40.  The  d e v e l o p e r  

s t a t i o n   40  is  p o s i t i o n e d   about  the  o rb i t   of  the  p h o t o c o n d u c t o r  

drum  32.  The  developer   s t a t i o n   is  a  conven t iona l   magnetic  b r u s h  

developer   s t a t i o n   using  a  two  component  developer   mix  and  will   n o t  

be  desc r ibed   in  d e t a i l .   Pos i t i oned   upstream  from  the  d e v e l o p e r  

s t a t i o n   40  is  a  t r a n s f e r   s t a t i o n   44.  The  t r a n s f e r   s t a t i o n   44 

inc ludes   a  t r a n s f e r   corona.  In  order  to  t r a n s f e r   the  toned  image 

which  now  r e s i d e s   on  the  surface   of  the  pho toconduc tor ,   a  sheet  o f  

paper  is  fed  from  the  duplex  t ray  or  paper  supply  t rays   46  or  48,  

r e s p e c t i v e l y .   The  sheet  of  paper  moves  along  the  paper  p a t h  

(shown  by  the  arrows)  between  the  t r a n s f e r   corona  and  the  p h o t o -  

conductor   drum  32.  At  th i s   point   the  corona  depos i t s   a  cha rge  

onto  the  paper.   The  charge  on  the  paper  is  of  oppos i te   p o l a r i t y  

to  the  toned  image  on  the  pho toconduc tor .   As  a  r e s u l t   of  t h e  

e l e c t r i c   f i e l d   between  the  paper  and  the  photoconductor   s u r f a c e ,  

the  toned  image  is  t r a n s f e r r e d   from  the  photoconductor   onto  t h e  

t r a n s f e r   paper.  The  paper  is  then  t r a n s p o r t e d   into  fuser   assembly 

50.  In  the  fuser  assembly,  the  toner  is  fused  p r e f e r a b l y   by  some 

hea t ing   means,  into  the  paper.  The  copy  sheet  is  then  t r a n s f e r r e d  

into  exi t   t ray  52. 



P o s i t i o n e d   downstream  from  the  t r a n s f e r   s t a t i o n   44  is  a 

p r e c l e a n   lamp  54.  After   the  image  is  t r a n s f e r r e d   from  the  p h o t o -  

conductor   su r face ,   the  p r e c l e a n   lamp  i l l u m i n a t e s   the  p h o t o c o n d u c t o r .  

The  i l l u m i n a t i o n   tends  to  n e u t r a l i z e   the  p o l a r i t y   of  r e s i d u a l  

toner   on  the  be l t .   The  n e u t r a l i z e d   toner   is  then  cleaned  by  t h e  

c l e a n i n g   s t a t i o n   56  which  is  p o s i t i o n e d   downstream  from  the  p r e c l e a n  

lamp  54.  The  c lean ing   s t a t i o n   56  is  f i t t e d   with  brush  58.  The 

brush  scrubs  the  su r face   of  the  pho toconduc to r   and  removes  t h e  

r e s i d u a l   toner .   The  e l e c t r o n i c s   and  power  supp l i e s   which  a r e  

neces sa ry   to  opera te   the  e l e c t r o p h o t o g r a p h i c   cop ie r ,   are  packaged  

and  mounted  in  a  compartment  60.  

By  con f igu r ing   the  pho toconduc to r   so  tha t   imaging  occurs  on  a  

f l a t   run  of  the  pho toconduc to r   which  is  p o s i t i o n e d   s t r a i g h t   down 

from  the  imaging  s t a t i o n ,   the  need  for  a  p l u r a l i t y   of  m i r r o r s  

which  r e f l e c t   l i gh t   from  the  document  p l a t e n   is  o b v i a t e d .  

FIGS.  2  and  3  show  a  side  and  i s o m e t r i c   view  of  the  p h o t o -  

conductor   path  r e s p e c t i v e l y .   Elements  in  FIGS.  2  and  3  which  a r e  

common  to  FIG.  1  wil l   be  i d e n t i f i e d   with  the  same  numeral.  The 

curved  s ec t i on   of  the  pho toconduc to r   path  is  def ined  by  drum  32.  

As  was  s t a t ed   e a r l i e r ,   a  p l u r a l i t y   of  conven t iona l   e l e c t r o -  

p h o t o g r a p h i c   p roces s ing   s t a t i o n s   are  p o s i t i o n e d   about  the  p e r i p h e r y  

of  the  drum.  The  s t a t i o n s   have  a l ready   been  i d e n t i f i e d   and  w i l l  

not  be  r epea ted   at  t h i s   po in t .   A  vacuum  chamber  34  is  p o s i t i o n e d  

such  tha t   the  inner  su r face   of  one  of  the  s ides   of  the  vacuum 

chamber  is  in  t a n g e n t i a l   a l ignment   to  the  sur face   of  the  drum.  As 

the  pho toconduc to r   ex i t s   the  p e r i p h e r y   of  the  drum,  i t   en te r s   t h e  

vacuum  chamber.  When  nega t i ve   p r e s s u r e   is  app l ied   to  the  vacuum 

chamber,  the  pho toconduc tor   is  held  f i rmly  a g a i n s t   the  surface   o f  

the  c y l i n d r i c a l   drum  and  the  sur face   of  a  p l a t en   62.  Id le r   r o l l e r  

28  is  p o s i t i o n e d   between  the  ex i t   side  of  the  vacuum  chamber  and 

guides  the  pho toconduc tor   onto  the  p l a t e n .   In  the  p r e f e r r e d  

c o n f i g u r a t i o n ,   the  inner  wal ls   of  another   side  of  the  vacuum 



chamber  is  in  t a n g e n t i a l   a l ignment  to  the  curved  sur face   of  r o l l  

28.  Id le r   r o l l e r   30  guides  the  photoconductor   be l t   as  i t   e x i t s  

from  the  p l a t en .   A  p r o j e c t i o n   76  extends  from  the  ins ide   s u r f a c e  

of  end  wall  76  of  the  vacuum  column  a  s imi l a r   p r o j e c t i o n   b e i n g  

mounted  on  end  wall  78  (FIG.  4 ) . .The   p r o j e c t i o n s   prevent   t h e  

pho toconduc to r   be l t   from  escaping  out  of  the  vacuum  column  p a r t i c -  

u l a r l y   when  the  p r e s s u r e   to  said  vacuum  column  is  turned  o f f .  

FIGS.  4  and  5  show  an  i some t r i c   and  a  c r o s s - s e c t i o n a l   v i ew,  

r e s p e c t i v e l y ,   of  the  vacuum  chamber  34.  The  vacuum  chamber  is  an 

e longated   chamber  with  a  length ,   L,  which  is  s u b s t a n t i a l l y   t h e  

same  as  the  width  of  the  pho toconduc to r .   In  the  e l e c t r o p h o t o g r a p h i c  

copier   c o n f i g u r a t i o n   of  FIG.  1,  the  vacuum  chamber  is  p o s i t i o n e d  

so  tha t   i t s   length  is  running  t r a v e r s e l y   to  the  d i r e c t i o n   o f  

motion  of  the  pho toconduc to r .   By  way  of  example,  in  FIG.  4  t h e  

pho toconduc tor   would  be  moving  in  a  d i r e c t i o n   shown  by  arrow  68. 

The  vacuum  chamber  inc ludes   an  air   plenum  70  with  a  p h o t o c o n d u c t o r  

support   t rough  or  chamber  72  a t t ached   t h e r e t o .   A  conduit   hose  74 

is  a t t ached   to  a  vacuum  supply  source  (not  shown)  and  supp l i e s   a  

vacuum  in  the  air   plenum.  The  photoconductor   trough  or  chamber 

inc ludes   end  members  76  and  78  r e s p e c t i v e l y .   Elongated  members 

80,  82  and  84  are  arranged  at  an  angle  with  respec t   to  each  o t h e r  

as  shown  in  FIG.  4.  In  a d d i t i o n   to  giving  s t r u c t u r a l   support   o r  

r i g i d i t y   to  the  pho toconduc tor   t rough,   the  end  members  are  t h e  

means  for  guiding  the  pho toconduc tor   l a t e r a l l y .   As  the  p h o t o -  

conductor   be l t   ex i t s   the  c y l i n d r i c a l   surface   of  p h o t o c o n d u c t o r  

drum  32  (FIG.  1)  and  is  t r a n s p o r t e d   through  the  vacuum  chamber 

onto  the  imaging  p l a t en ,   the  photoconductor   be l t   tends  to  move  i n  

a  d i r e c t i o n   t r a v e r s e   to  the  d i r e c t i o n   of  normal  be l t   motion.  The 

presence  of  end  members  76  and  78,  r e s p e c t i v e l y ,   guide  the  edges  

of  the  photoconductor   to  e l imina t e   the  t r a v e r s e   motion.  In  o r d e r  

to  i n t e r c o n n e c t   the  photoconductor   trough  with  the  vacuum  a i r  



plenum,  a  p l u r a l i t y   of  holes  86  are  p o s i t i o n e d   in  side  member  80.  

Whenever  a  source  of  nega t ive   vacuum  is  connected  to  a i r   plenum  70 

via  condui t   74  and  the  tape  is  p o s i t i o n e d   so  tha t   i t s   width  i s  

running  p a r a l l e l   to  the  l eng th   (L)  of  the  vacuum  chamber,  a  b i g h t  

of  the  pho toconduc to r   be l t   is  pu l l ed   into  the  trough  and,  as  a  

r e s u l t ,   c r e a t e s   the  r eve r se   bend  which  allows  the  smooth  t r a n s i t i o n  

from  the  curved  run  to  a  f l a t   run  and  also  t ens ions   t h e ' p h o t o c o n d u c t o r  

about  the  drum  and  the  p l a t e n   and  i d l e r   r o l l e r s .   In  order   t o  

remove  the  pho toconduc to r   b e l t ,   the  nega t ive   p r e s su re   is  d ropped  

and  the  be l t   is  then  free  to  be  removed.  



1.  An  e l e c t r o p h o t o g r a p h i c   copier  i nc lud ing   a  be l t   p h o t o c o n d u c t o r  

(24)  movable  through  a  c losed  path  past   a  charging  s t a t i o n   ( 3 8 ) ,  

an  imaging  s t a t i o n   (14,  26),  a  developing  s t a t i o n   (40)  and  a 

t r a n s f e r   s t a t i o n   (44),  c h a r a c t e r i s e d   in  tha t   said  path  is  d e f i n e d  

by  a  r o t a t a b l e   drum  (32)  over  the  ma jo r i t y   of  the  c i rcumference   o f  

which  the  b e l t   passes ,   a  p lanar   exposure  p l a t en   (62)  p o s i t i o n e d  

ad j acen t   the  drum  and  guide  means  (28,  30,  34)  d i r e c t i n g   the  b e l t  

from  the  drum  on  to  the  p l a t en   and  from  the  p l a t en   back  on  to  t h e  

drum,  said  exposure  s t a t i o n   being  arranged  to  d i r e c t   an  image  o f  

an  o r i g i n a l   document  on  to  a  sec t ion   of  the  be l t   pass ing   over  t h e  

p l a t e n ,   and  the  remaining  ones  of  said  s t a t i o n s   being  p o s i t i o n e d  

about  the  drum  p e r i p h e r y .  

2.  A  copier   as  claimed  in  claim  1,  f u r t h e r   c h a r a c t e r i s e d   in  t h a t  

said  guide  means  inc ludes   means  (34)  for  c r e a t i n g   a  concave  bend 

in  the  pho toconduc to r   be l t   as  i t   passes   between  the  drum  and  t h e  

p l a t e n .  

3.  A  copier   as  claimed  in  claim  2,  f u r t h e r   c h a r a c t e r i s e d   in  t h a t  

said  means  for  c r e a t i n g   comprises  a  vacuum  plenum  of  t r o u g h - l i k e  

c o n f i g u r a t i o n   to  r ece ive ,   bend  and  t ens ion   the  b e l t .  

4.  A  copier   as  claimed  in  claim  2  or  claim  3,  c h a r a c t e r i s e d   i n  

tha t   said  guide  means  inc ludes   a  f i r s t   r o l l e r   (28)  p o s i t i o n e d  

between  the  means  for  c r ea t i ng   and  the  p la ten   to  guide  the  b e l t  

t h e r e b e t w e e n .  

5.  A  copier   as  claimed  in  claim  4,  f u r t h e r   c h a r a c t e r i s e d   in  t h a t  

said  guide  means  inc ludes   a  second  r o l l e r   (30)  p o s i t i o n e d   a d j a c e n t  

the  end  of  the  p la ten   oppos i te   the  f i r s t   r o l l e r   and  about  which 

the  pho toconduc tor   be l t   is  wrapped  for  r e tu rn   to  the  drum. 



6.  A  copier   as  claimed  in  claim  5,  f u r t h e r   c h a r a c t e r i s e d   in  t h a t  

sa id   f i r s t   r o l l e r   and  means  for  c r e a t i n g   are  conf igured   and  p o s i t i o n e d  

f u r t h e r   to  guide  the  pho toconduc to r   be l t   from  the  second  r o l l e r  

back  to  the  drum. 

7.  A  cop ie r   as  claimed  in  any  of  the  p rev ious   claims  i n c l u d i n g   a 

document  p l a t e n   for  s u p p o r t i n g   o r i g i n a l   documents  to  be  exposed  

for  copying,   and  an  o p t i c a l   system  for  d i r e c t i n g   l i g h t   r e f l e c t e d  

from  an  o r i g i n a l   document  on  the  p l a t e n   to  a  s ec t i on   of  the  p h o t o -  

conduc tor   on  the  exposure  p l a t e n ,   f u r t h e r   c h a r a c t e r i s e d   in  t h a t  

sa id   exposure  p l a t en   is  p o s i t i o n e d   in  a  plane  p a r a l l e l   to  tha t   o f  

the  document  p l a t en   whereby  the  o p t i c a l   axis  of  the  o p t i c a l   sys tem 

is  r e c t i l i n e a r .  

8.  A . cop ie r   as  claimed  in  any  of  the  p rev ious   c la ims ,   f u r t h e r  

c h a r a c t e r i s e d   in  t ha t   the  imaging  s t a t i o n   i nc ludes   means  for  f l a s h  

i l l u m i n a t i n g   an  o r i g i n a l   document .  
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