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B a c k g r o u n d   of  The  I n v e n t i o n  

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

The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o  

e l e c t r o g r a p h i c   a p p a r a t u s   and  to  a u t o m a t i c   means   f o r  

p r e v e n t i n g   t o n e r   d u s t   f rom  m i g r a t i n g   from  the   d e v e l o p e r  

s t a t i o n   to  o t h e r   p a r t s   of  t he   a p p a r a t u s .  

2.  B a c k g r o u n d   of  The  I n v e n t i o n  

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

u t i l i z e   t w o - c o m p o n e n t   t o n e r s   i . e .   t o n e r   p l u s   c a r r i e r  

b e a d s ; g e n e r a l l y   o p e r a t e   the   m a g n e t i c   b r u s h   or  t o n e r  

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

s y s t e m s   wh ich   e m p l o y   s i n g l e   c o m p o n e n t   t o n e r s   s i n c e   t h e  

q u a n t i t y   of  t o n e r   is   much  l e s s   w i t h   the   two  c o m p o n e n t  

s y s t e m .   Al l   t o n e r   m a t e r i a l   c o n s i s t s   of  e x t r e m e l y   f i n e  

p o w d e r - l i k e   m a t e r i a l   w h i c h   can  become  a i r b o r n e .   T o n e r  

p a r t i c l e s   in  a  two  c o m p o n e n t   s y s t e m   a re   l i g h t e r   i n  

w e i g h t   and  n o n - m a g n e t i c   w h e r e a s   in  a  s i n g l e   c o m p o n e n t  

s y s t e m   the   t o n e r   p a r t i c l e s   a r e   h e a v i e r   and  h e n c e   c a n n o t  



d r i f t   as  r e a d i l y   in  a i r   and  are  magnetic  so  they  can  be 

held  to  the  a p p l i c a t o r   roll   by  i t s   nega t ive   f i e l d .   The 

problem  of  toner   migra t ion   due  to  the  a i r   t u r b u l e n c e  

c rea ted   by  the  movement  of  the  t o n e r - c a r r i e r   p a r t i c l e s  

thus  becomes  a  p a r t i c u l a r   problem.  

B r u s h - l i k e   sea ls   at  the  edges  of  t h e  

r o t a t a b l e   p h o t o r e c e p t o r   drum  tend  to  l i m i t   the  a m b i e n t  

dust  to  a  c e r t a i n   degree.   S t i l l ,   there   is  s u f f i c i e n t  

migra t ion   of  the  toner   dust  to  other   p o r t i o n s   of  t h e  

appara tus   to  produce  unwanted  depos i t s   on  b e a r i n g s ,  

moving  par t s   such  as  gear  t r a i n s ,   e t c . ,   and  onto  t h e  

copy  i t s e l f   making  for  u n r e l i a b l e   and  r e l a t i v e l y   d i r t y  

a p p a r a t u s .  

No  commercia l ly   a v a i l a b l e   e l e c t r o s t a t i c  

p r e c i p i t a t i o n   means  has  so  far  been  economica l ly   adapted  t o  

c o r r e c t   the  p rob lem.  

The  problem  becomes  e s p e c i a l l y   c r i t i c a l   i n  

high  speed  p r i n t e r s   due  to  the  high  r o t a t i o n a l   speed  o f  

the  magnetic  rol l   c a r ry ing   the  s o - c a l l e d   magnetic  b r u s h  

when  the  c a r r i e r   beads  become  worn  hence,  reducing  t h e  

charge  to  mass  r a t i o   (Q/M).  A  low  Q/M  reduces  t h e  

a t t r a c t i v e   force  between  the  toner  p a r t i c l e s   and  t h e  

c a r r i e r   beads  which  r e s u l t s   in  free  toner   p a r t i c l e s  

which  migrate  with  the  a i r   flow  in  the  a p p a r a t u s .   The 

a i rborne   dust  p a r t i c l e s   are  thus  a  c o n s i d e r a b l e   n u i s a n c e .  



Summary  of  The  I n v e n t i o n  

As  is  known  in  t he   r e p r o g r a p h i c   a r t ,   m i x i n g  

t o n e r   m a t e r i a l   w i t h   the   c a r r i e r   m a t e r i a l   ( u s u a l l y  

n o n c o n d u c t i v e   b e a d s )   to  form  the   d e v e l o p e r   g e n e r a t e s   a  

t r i b o e l e c t r i c   c h a r g e .   The  c a r r i e r   b e a d s   u s u a l l y   have   a  

( p o s i t i v e )   +Ve  c h a r g e   w h i l e   t he   t o n e r   p a r t i c l e s   have   a  

( n e g a t i v e )   -Ve  c h a r g e .   Some  t o n e r   p a r t i c l e s ,   h o w e v e r ,  

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

d u s t i n g   p r o b l e m .  

E l e c t r o s t a t i c   a t t r a c t i o n   and  r e p l u s i o n   a r e  

w e l l   known  p h e n o m e n a .   E l e c t r o s t a t i c   p r e c i p t a t o r s   a r e  

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

w a s t e   p r o d u c t s   f rom  t he   s t a c k   and  f l u e   e f f l u e n t .  

The  p r e s e n t   i n v e n t i o n   makes   use  of  t h e  

r e p u l s i v e   e f f e c t   of  e l e c t r o s t a t i c s .  

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

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

a  -Ve  ( n e g a t i v e )   c h a r g e ,   a re   a r r a n g e d   in  s p a c e d   a p a r t  '  

r e l a t i o n   to  t he   p h o t o r e c e p t o r   r e c o r d i n g   drum  of  a n  

e l e c t r o p h o t o g r a p h i c   a p p a r a t u s .   The  c h a r g e d   member s   a r e  

d i s p o s e d   a c r o s s   t he   w i d t h   of  t he   drum  and  a d j a c e n t   t o  

t he   d e v e l o p e r   s t a t i o n   (o r   u n i t )   in  t he   a p p a r a t u s .  

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

e l e c t r o s t a t i c   e l e m e n t s   in  c l o s e   p r o x i m i t y   ( b u t   n o t  

t o u c h i n g )   to  the   drum  s u r f a c e .   A  s p a c i n g   of  a  few  t e n  

t h o u s a n d t h s   of  an  i n c h   i s   s u f f i c i e n t   to  e f f e c t i v e l y  

s e a l   t he   a r e a   a d j a c e n t   t he   drum  and  t o n e r   s t a t i o n  

a g a i n s t   d u s t .   A p p l i c a t i o n   of  a  n e g a t i v e   p o t e n t i a l   t o  

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

c h a r g e d   t o n e r   d u s t   to  be  c o m p l e t e l y   r e p e l l e d   f rom  t h e  

a r e a   a d j a c e n t   to  e a c h   e l e c t r o s t a t i c   m e m b e r .  



More  s p e c i f i c a l l y ,   the   p r e s e n t   i n v e n t i o n  

c o m p r i s e s   a  p a i r   of  c o n d u c t i v e   ( e . g .   c o p p e r )   e l o n g a t e d ,  

t h i n ,   s t r i p s   m o u n t e d   to  r e s p e c t i v e  d i e l e c t r i c ,   m o l d e d  

m e m b e r s .   The  two  a s s e m b l i e s   a r e   p o s i t i o n e d   a d j a c e n t   t o  

bu t   s e p a r a t e d   f rom  the   p e r i p h e r y   of  the   p h o t o r e c e p t o r  

drum  of  an  e l e c t r o p h o t o g r a p h i c   p r i n t e r .   So  as  t o  

p r e v e n t   t he   e l e c t r i c a l   f i e l d   p r o d u c e d   by  t he   a d j a c e n t  

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

a  s h u n t   or  g r o u n d   in  t he   form  of  a  g r o u n d e d   c o n d u c t i v e  

member  s e c u r e d   to  t he   l o w e r m o s t   of  t he   t w o  

e l e c t r o s t a t i c   r e p e l l e r   members   e f f e c t i v e l y   s h u n t s   o r  

g r o u n d s   t he   f i e l d   l i n e s   from  t he   c o r o t r o n   p r e v e n t i n g  

n e g a t i v e l y   c h a r g e d   t o n e r   f rom  b e i n g   a t t r a c t e d   to  t h e  

c o r o t r o n .  

w  T h i s   a r r a n g e m e n t   c o m p l e t e l y   e l i m i n a t e s   t h e  

t o p e r   d u s t i n g   p r o b l e m   and  k e e p s   t he   a r e a   a r o u n d   t h e  

p h o t o r e c e p t o r   drum  c l e a n   and  a s s u r i n g   more  l e g i b l e  

c o p y .  

B r i e f   D e s c r i p t i o n   of   The  D r a w i n g s  

F i g u r e   1  is   a  s i d e   e l e v a t i o n a l   v i e w ,  

p a r t i a l l y   in  p h a n t o m   i l l u s t r a t i n g   a  p o r t i o n   o f  

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

i n v e n t i o n ;  

F i g u r e   2  is   a  f r o n t   v i ew  ( p a r t i a l l y   b r o k e n  

away)  of  a  p o r t i o n   of  the   a p p a r a t u s   of  F i g u r e   1 ;  

F i g u r e   3  i s   a  v i ew  ( p a r t i a l l y   b r o k e n   a w a y )  
of  the  e l e c t r o s t a t i c   r e p e l l e r   member   of   F i g u r e s   1  a n d  

2,  a n d  

F i g u r e   4  i s   a  v iew  ( p a r t i a l l y   b r o k e n   a w a y )  

of  the   s h u n t   means   of  t he   p r e s e n t   i n v e n t i o n .  



D e s c r i p t i o n   of  A  P r e f e r r e d   E m b o d i m e n t  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o  

r e p r o g r a p h i c   e l e c t r o p h o t o g r a p h i c   a p p a r a t u s   of  the   t y p e  
d e s c r i b e d   and  c l a i m e d   in  USSN  4 2 9 , 8 6 1   f i l e d   S e p t e m b e r  

30,  1982   in  the   name  of  R i c h a r d   C.  F e d d e r   f o r   " T o n e r  

C o n c e n t r a t i o n   S e n s o r   For  E l e c t r o g r a p h i c   A p p a r a t u s "  

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

In  dry   c o p y i n g   a p p a r a t u s   in  o r d e r   to  p r o d u c e  

c l e a n ,   c l e a r ,   c r i s p ,   b l a c k   p r i n t i n g   ( copy )   on  w h i t e  

p a p e r   f o r   e x a m p l e ,   to  a  l i n e   d e f i n i t i o n   g e n e r a l l y  

a c c e p t a b l e   to  the   eye  as  r e g u l a r   or  s t a n d a r d   p r i n t i n g ,  

i t   i s   n e c e s s a r y   to  e m p l o y   an  e x t r e m e l y   f i n e   d ry   p o w d e r  

t o n e r   m a t e r i a l .   The  s u b j e c t   a p p a r a t u s   a l s o   u t i l i z e s  

wha t   i s   c h a r a c t e r i z e d   as  a  two  c o m p o n e n t   d e v e l o p e r   i . e .  

a  f i n e l y   p o w d e r e d   t o n e r   and  l a r g e r   c a r r i e r   b e a d s .  

M i x i n g   the   t o n e r   and  c a r r i e r   b e a d s   to  f o r m  

the   so  c a l l e d   d e v e l o p e r   g e n e r a t e s   a  t r i b o - e l e c t r i c  

c h a r g e .   The  c a r r i e r   b e a d s   a c q u i r e   a  p o s i t i v e   ( + V e )  

c h a r g e   w h i l e   t he   t o n e r   m a t e r i a l   a c q u i r e s   a  n e g a t i v e   ( -  

Ve)  c h a r g e .   I n e v i t a b l y ,   some  t o n e r   p a r t i c l e s   r e m a i n  

u n c h a r g e d   or  go  f r e e   to  p r o d u c e   an  a m b i e n t   d u s t   w h i c h  

m i g r a t e s   at   r andom  to  a l l   p a r t s   of  the  s u r r o u n d i n g  

a t m o s p h e r e   and  h a r d w a r e .  

P h y s i c a l   s e a l s   c a n n o t   be  p l a c e d   a l o n g   t h e  

c y l i n d r i c a l   s u r f a c e   of  t he   p h o t o   drum  f o r   o b v i o u s  

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

the   drum  would   t e n d   to  d i s t r u b   t he   s u r f a c e   c h a r g e   a n d  

t h u s   i n t e r f e r e   w i t h   t he   p r i n t i n g .  

The  p r o b l e m   is   s o l v e d   by  u t i l i z i n g   t h e  

p h e n o m e n o n   of  a t t r a c t i o n   and  r e p l u s i o n   i . e .   l i k e  

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



V i e w i n g   F i g u r e   1  of  t h e   d r a w i n g s ,   t h e  

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

p h o t o r e c e p t o r   drum  10  h a v i n g   a  p h o t o c o n d u c t i v e   s u r f a c e  

12  f o r   r e c e i v i n g   a  v i s u a l   image  of  i n f o r m a t i o n   or  d a t a  

t h e r e o n .   Be low,   and  s l i g h t l y   to   t he   l e f t ,   ( o f f   c e n t e r )  

is  one  of  two  c o r o t r o n s   14.  (The  o t h e r   c o r o t r o n   to  t h e  

r i g h t   of  t he   f i r s t   is   n o t   shown  s i n c e   i t   f o r m s   no  p a r t  

of  t h i s   i n v e n t i o n ) .   I m m e d i a t e l y   to  t he   l e f t   and  a b o v e  

the  c o r o t r o n   14,  s e c u r e d   as  by  b o l t s   16  to  t h e  

e x t r u s i o n   h a r d w a r e   f r a m e   18,  i s   an  L - s h a p e d   g l a s s  

f i l l e d   n y l o n   l o w e r   ba r   member  20.  M e m b e r  2 0   i s  

a r r a n g e d   to  e x t e n d   ( f r o m   s i d e   to   s i d e )   a c r o s s   t h e   d r u m  

10  in  v e r y   c l o s e   bu t   n o n c o n t a c t i n g   p r o x i m i t y   t h e r e t o .  

A d j a c e n t   to   bu t   above   and  s e p a r a t e d   f rom  the   l o w e r   b a r  

member  20  i s   an  u p p e r   L - s h a p e d   g l a s s   f i l l e d   n y l o n   b a r  

member  22.  Each  ba r   member  20  and  22  is  p r o v i d e d   w i t h  

a  e l o n g a t e d   f a i r l y   wide   c h a n n e l   or   g r o o v e   24  e x t e n d i n g  

from  end  to  end  of  the  r e s p e c t i v e   member .   One  end  o f  

e a c h   member   20  and  22  is   p r o v i d e d   w i t h   a  s u b s t a n t i a l l y  

r e c t a n g u l a r   a p e r t u r e   26,  w h i c h   w i l l   be  e x p l a i n e d  

s h o r t l y .   An  o p p o s i t e   i n t e g r a l   p o r t i o n   of  e a c h   b a r  

member  20  and  22  is  p r o v i d e d   w i t h   a  p l u r a l i t y   o f  

a t t a c h m e n t   h o l e s   28  a r r a n g e d   in   s p a c e d   a p a r t   r e l a t i o n  

on  a  t h i c k e n e d   or  r a i s e d   l a n d   p o r t i o n   30.  The  l a t t e r  

p o r t i o n   30  e x t e n d s   f rom  end  to  end  of  each   b a r  

s t r e n g t h e n i n g   e l e m e n t   f o r   r e t a i n i n g   the   a t t a c h m e n t  

b o l t s   16.  The  two  m o u n t i n g - s u p p o r t   members   20  and  2 2  

a re   o t h e r w i s e   i d e n t i c a l   in  c r o s s   s e c t i o n ,   o n l y   t h e i r  

p h y s i c a l   o r i e n t a t i o n   i s   d i f f e r e n t .   The  u p p e r   member   2 2  

is   a n g l e d   as  s e e n   in  F i g u r e   1  so  as  to  t a k e   a d v a n t a g e  

of  t he   a v a i l a b l e   h a r d w a r e   to  w h i c h   i t   is   p h y s i c a l l y  

a t t a c h e d .   The  l o w e r   member   20  i s   l i k e w i s e   s i t u a t e d   t o  



e n a b l e   i t s   a t t a c h m e n t   to  a v a i l a b l e   h a r d w a r e   s t r u c t u r e .  

S i n c e   no  c o r o t r o n   is  used   a b o v e   the   member  22  t h e r e   i s  

no  need   fo r   a  s e c o n d   s h u n t   ( t o   be  d e s c r i b e d   s h o r t l y )   a s  

is   u sed   w i t h   the   l o w e r   member  2 2 .  

An  e l o n g a t e d ,   r e l a t i v e l y   t h i n ,   c o n d u c t i v e  

c o p p e r   s t r i p   32,  one  end  of  w h i c h   i s   p r o v i d e d   w i t h   a n  

i n t e g r a l   b e n t   t a n g   34,  F i g u r e   2  i n c l u d i n g   a n  

a t t a c h e m e n t   h o l e   36,  is  s e a t e d   in  the   l o n g i t u d i n a l  

g r o o v e   or  c h a n n e l   24  in  r e s p e c t i v e   m e m b e r s   20  and  2 2 .  

The  b e n t   t a n g   34  is   r e c e i v e d   w i t h i n   t he   r e c t a n g u l a r  

a p e r t u r e   26.  The  p h y s i c a l   m o u n t i n g   a r r a n g e m e n t   of  t h e  

two  m e m b e r s   20  and  22  is   s u c h   t h a t   the   f l a t   p l a n a r  

f a c i n g   p o r t i o n   of  e ach   c o p p e r   s t r i p   32  is  g e n e r a l l y  
o r i e n t e d   t o w a r d   the   s u r f a c e   of  drum  10  w i t h   the   s t r i p  

32  of  l o w e r   member   20  b e i n g   s u b s t a n t i a l l y   p a r a l l e l   t o  

t he   drum  s u r f a c e .   As  s een   in  F i g u r e   1  the   two  ( u p p e r  

and  l o w e r )   e l e c t r o s t a t i c   r e p e l l i n g   d e v i c e s   20  and  2 2  

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

r o l l e r   member   38  m o u n t e d   in  c l o s e   b u t   non  c o n t a c t i n g  

p r o x i m i t y   to  drum  10.  The  o u t e r   s h e l l   39  of  member  38  

r o t a t e s   p a s t   a  p l u r a l i t y   of  i n t e r n a l l y   d i s p o s e d   f i x e d  

m a g n e t s   ( n o t   shown)   to  c a r r y   d e v e l o p e r   40  ( t o n e r   p l u s  

c a r r i e r )   f rom  a  s o u r c e   ( n o t   shown)   u p w a r d l y   by  t h e  

r o t a t a b l e   m a g n e t   member  38  i n t o   s u r f a c e   c o n t a c t   w i t h  

drum  10  as  m e m b e r s   10  and  38  a r e   r o t a t e d   d u r i n g   m a c h i n e  

o p e r a t i o n .   At  the   i n t e r f a c e   b e t w e e n   the   member  38  a n d  

drum  10  the   l i n e s   of  f o r c e   due  to  t he   i n t e r n a l   m a g n e t  

a r r a n g e m e n t   of  member  38  and  the   e l e c t r o s t a t i c   c h a r g e  

on  drum  10  c a u s e s   the   d e v e l o p e r   40  to  a s s u m e   a  

l o n g i t u d i n a l   r i d g e ,   l a n d   or  m a g n e t i c   b r u s h   42  b e t w e e n  

the   p e r i p h e r y   of  member  38  and  drum  10  p a r a l l e l   to  t h e  



a x i s   of  r o t a t i o n   of  member  38.  The  s h e l l   of  member  38  

c a r r i e s   a  B+  p o t e n t i a l   c h a r g e   of  a p p r o x i m a t e l y   3 0 0  

v o l t s .   The  drum  10  is  p r o v i d e d   w i t h   a  B+  p o t e n t i a l   o f  

7 5 0 - 8 0 0   v o l t s .   The  two  e l e c t r o s t a t i c   r e p e l l e r   d e v i c e s  

are   e a c h   p r o v i d e d   w i t h   a  n e g a t i v e   p o t e n t i a l   o f  

a p p r o x i m a t e l y  -   1200  v o l t s   o v e r   l e a d s   44  f rom  a  s o u r c e  

( n o t   s h o w n ) .  

A  c o r o t r o n   14,  d i s p o s e d   b e l o w   and  to  t h e  

r i g h t   of  r o l l   38  i s   m a i n t a i n e d   at   a  B+  p o t e n t i a l   o f  

4500  to  6000  v o l t s   o v e r   l e a d   48 ,   f rom  a  s o u r c e   ( n o t  

s h o w n ) .  

B e c a u s e   of  the   h i g h   v o l t a g e   a p p l i e d   t o  

c o r o t r o n   14  the   f i e l d   l i n e s   g e n e r a t e d   by  t h i s   e l e m e n t  

s p r e a d   o u t w a r d l y   t h e r e f r o m   and  i n t o   t he   a r e a   a d j a c e n t  

to  the   m a g n e t i c   b r u s h   42.  O r d i n a r i l y ,   t h i s   w o u l d  

r e s u l t   in  t he   n e g a t i v e l y   c h a r g e d   t o n e r   d e v e l o p e r   b e i n g  

a t t r a c t e d   away  f rom  the   b r u s h   a r e a   to  t he   c o r o t r o n   1 4 .  

H o w e v e r ,   the   p r e s e n t   i n v e n t i o n   u t i l i z e s   a  s h u n t   m e m b e r  

46,  e . g .   a  c o p p e r   s t r i p ,   b e n t   o u t   of   t h e   main  p l a n e  

i n t o   a  v - s h a p e   as  s een   in  F i g u r e   1.  A t t a c h m e n t   n o t c h e s  

48  a re   p r o v i d e d   a l o n g   i t s   l e n g t h   so  as  to  s e c u r e   m e m b e r  

46  to   the   l o w e r   member  20  as  by  b o l t s   16.  S h u n t   m e m b e r  

46  i s   c o e x t e n s i v e   w i t h   l o w e r   r e p e l l e r   member   3 2  

a t t a c h e d   as  shown  to  t he   f r a m e   18  w h i c h   i s   at   g r o u n d  

p o t e n t i a l .  

In  o p e r a t i o n ,   w i t h   the   e l e c t r i c a l   p o t e n t i a l s _ ,  

a p p l i e d   to  r e s p e c t i v e   m e m b e r s   as  s t a t e d   h e r e i n b e f o r e  

the   t o n e r   d e v e l o p e r   d u s t   g e n e r a t e d   d u r i n g   o p e r a t i o n   o f  

the  w i t h i n d e s c r i b e d   a p p a r a t u s   is   c o n f i n e d   to  the   a r e a  

b e t w e e n   the   drum  10  and  m e m b e r s   20  and  22  and  the   b r u s h  

g e n e r a t i n g   member   38.  No  t o n e r   i s   p e r m i t t e d   to  e s c a p e  
i n t o   t he   a m b i e n t   or  s u r r o u n d i n g   a t m o s p h e r e .  



T h i s   s t r u c t u r a l   a r r a n g e m e n t   e f f e c t i v e l y  

d i r e c t s   or  s h u n t s   the   l i n e s   of  f o r c e   from  c o r o t r o n   1 4  

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

s p r e a d i n g . o u t w a r d l y   away  f rom  the   b r u s h   a r e a   42  

o v e r c o m i n g   t he   d u s t i n g   p r o b l e m .  

An  a d d i t i o n a l   b e n e f i t   d e r i v e d   f rom  t h i s  

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

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

a d j a c e n t   t he   p r i n t i n g   a r e a   on  drum  1 0 .  



1.  E l e c t r o s t a t i c   t o n e r   d u s t   r e p e l l e r   a p p a r a t u s  

f o r   an  e l e c t r o p h o t o g r a p h i c   p r i n t i n g   d e v i c e   in  w h i c h   t h e  

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

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

c o m p r i s i n g :  

a  f i r s t   e l e c t r o s t a t i c   t o n e r   r e p e l l i n g   m e a n s ,  

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

m e a n s ,  

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

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

b r u s h   r o l l e r   and  a d j a c e n t   to  t he   p e r i p h e r a l   s u r f a c e  o f  

a  p h o t o r e c e p t o r   d r u m ,  

means   f o r   a p p l y i n g   an  e l e c t r i c a l   p o t e n t i a l  

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

o p p o s i t e   in  p o l a r i t y   to  t he   p o l a r i t y   of   s a i d   t o n e r  

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

a d j a c e n t   to   s a i d   r e p e l l i n g   means   and  to   c o n c e n t r a t e  

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

a d j a c e n t   to  t he   p e r i p h e r a l   s u r f a c e   of  s a i d   d r u m .  

2.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 

f u r t h e r   i n c l u d i n g   means   f o r   s h u n t i n g   and  g r o u n d i n g   t h e  

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

a d j a c e n t   to   one  of  s a i d   e l e c t r o s t a t i c   r e p e l l e r   m e a n s .  

3.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   2 

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

c o n d u c t i v e   p l a t e - l i k e   member   h a v i n g   means   g r o u n d i n g  

s a i d   m e m b e r s   to  t he   f r a m e   of  s a i d   a p p a r a t u s .  



4.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 

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

v - s h a p e d ,   t h i n ,   f l a t   p l a n a r   c o p p e r   member  b e n t   t o  

a c c o m m o d a t e   t he   r a d i a l   c u r v a t u r e   of  s a i d   r e c e p t o r   d r u m .  

5.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 

w h e r e i n   e a c h   of  s a i d   f i r s t   and  s e c o n d   e l e c t r o s t a t i c  

r e p e l l e r   means   c o m p r i s e s   a  t h i n ,   f l a t ,   p l a n a r   c o p p e r  

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

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

6.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   5 

w h e r e i n   s a i d   d i e l e c t r i c   m e m b e r s   a r e   s u b s t a n t i a l l y  

i d e n t i c a l   in  c o n f i g u r a t i o n .  
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