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[gy  Electrostatic  copyins  ap^aicuo. 
A  cleaning  device  for  a  transfer type  electrostatic  copying 

apparatus  which  comprises  magnetic  brush  cleaning  means 
for  cleaning  off  a  magnetizable  toner  remaining  on  a  photo- 
sensitive  material  after transfer,  comprising :  (a)  a  hair  brush 
roller  disposed  between  the  magnetic  brush  cleaning  means 
and  a  transfer  zone,  and  having  a  construction  that  a  hair 
brush  is  filled  on  a  peripheral  surface  of  a  cylindrical  sleeve  of 

light transmitting  material  and  driven  for  rotation  and  is  con- 
tact  with  the  photosensitive  material;  and  (b)  a  charge  eraser 
lamp  secured  within  the  cylindrical  sleeve.  The  photosensi- 
tive  material  or  photoreceptor  is  almost  completely  erased 
with  respect  to  the  charge,  and  consequently,  the  cleaning 
efficiency  is  markedly  improved  owing  to  the  facilitated 
removal  of  the  developing  material through  by  the  magnetic 
brush. 



1.  F i e l d   of  t he   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   Q e n e r a l l y   r e l a t e s   to  a  

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

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

d e v e l o p i n g   m a t e r i a l   r e m a i n i n g   on  a  p h o t o s e n s i t i v e  

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

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

C o n v e n t i o n a l l y ,   in  the   known  c l e a n i n g   d e v i c e   o f  

t h e   above   d e s c r i b e d   t y p e   in  w h i c h   t he   c l e a n i n g   i s  

e f f e c t e d   by  t he   use   of  m a g n e t i c   b r u s h ,   s i n c e   t h e  

d e v e l o p i n g   m a t e r i a l   r e m a i n i n g   on  t he   p h o t o r e c e p t o r  

is   s t r o n g l y   a t t r a c t e d   o n t o   t he   s u r f a c e   of  s a i d  

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

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

t h e r e f o r e ,   i t   has  been   p r a c t i c s   to  e f f e c t   an  o p e r a t i o n  

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

by  a  c h a r g e   e r a s i n g   lamp  and  the   l i k e   b e f o r e   t h e  

c l e a n i n g   by  the   m a g n e t i c   b r u s h .   H o w e v e r ,   t h e  

c o n v e n t i o n a l   a r r a n g e m e n t   as  d e s c r i b e d   above   has  s u c h  

a  d i s a d v a n t a g e   t h a t ,   s i n c e   the   p c r t i o n s   to  be  e r a s e d  

f o r   c h a r g e   a re   l o c a t e d   b e h i n d   the   r e m a i n i n g   d e v e l o p i n g  

m a t e r i a l ,   the   c l e a n i n g   e f f i c i e n c y   has  b e e n   u n d e s i r a b l y  

l o w .  

A c c o r d i n g l y ,   i t   i s   a  p r i m a r y   c b j e c t   of  t he   p r e s e n t  

i n v e n t i o n   to  p r o v i d e   a  c l e a n i n g   d e v i c e   f o r   use   in  a n  

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

e f f i c i e n c y   by  the   m a g n e t i c   b r u s h   has  been   i m p r o v e d  

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



I t   i s   a n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   t o  

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

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

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

c o n t a i n e r .  

I t   i s   s t i l l   a n o t h e r   o b j e c t   of   t h e   i n v e n t i o n  

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

m a t e r i a l   r e c e p t a c l e   c o n t a i n e r   f o r   u se   in   a  c l e a n i n g  

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

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

r e c e p t a c l e   c o n t a i n e r   has   b e e n   f i l l e d   up  w i t h   t h e  

d e v e l o p i n g   m a t e r i a l .  

The  i n v e n t i o n   f u r t h e r   r e l a t e s   to   a  d e v e l o p i n g  

d e v i c e   f o r   use   in  an  e l e c t r o s t a t i c   c o p y i n g  

a p p a r a t u s   and  more   p a r t i c u l a r l y ,   to   a  d e v e l o p i n g  

d e v i c e   of  t h i s   k i n d   w h i c h   i s   so  a r r a n g e d  

t h a t ,   by  s u p p l y i n g   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

t o n e r   o n t o   a  d e v e l o p i n g   s l e e v e   w h i c h   i s   d r i v e n ' f o r  

r o t a t i o n ,   m a g n e t i c   b r u s h   i s   f o r m e d   on  t h e   d e v e l o p -  

ing  s l e e v e   by  t h e   a c t i o n   of  a  s t a t i o n a r y   p e r m a n e n t  

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

w h i l e   t h e   b r i s t l e   l e n g t h   of  t he   m a g n e t i c   b r u s h   i s  

r e s t r i c t e d   by  a  b r i s t l e   c u t t i n g   m e m b e r .  

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

is   a r r a n g e d   to   form  t h e   m a g n e t i c   b r u s h   by  s u p p l y i n g  
t he   m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r   o n t o   t h e  

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

r o t a t e d   a r o u n d   a  s t a t i o n a r y   p e r m a n e n t   m a g n e t ,   t h e  

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

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

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

b r i s t l e   c u t t i n g   member  a l o n g   t h e   r o t a t i o n a l   d i r e c -  



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

m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r   to  be  s o l i d i f i e d ,  

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

to  t a k e   p l a c e .   Upon  o c c u r r e n c e   of  t he   b l o c k i n g  

p h e n o m e n o n   as  d e s c r i b e d   a b o v e ,   the   m o n o - c o m p o n e n t  

m a g n e t i z a b l e   t o n e r   is  b l o c k e d   by  the   s o l i d i f i e d  

m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r   and  can  no t   b e  

t r a n s p o r t e d   up  to  t he   d e v e l o p i n g   p o s i t i o n ,  t h u s  

mak ing   i t   i m p o s s i b l e   to   e f f e c t   t he   d e v e l o p i n g .  

M e a n w h i l e ,   t h e   r e m a i n i n g   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

t o n e r   w h i c h   has  no t   been   u s e d   fo r   t he   d e v e l o p m e n t  

at   t he   d e v e l o p i n g   p o s i t i o n ,   is   c o n t i n u o u s l y   r o t a t e d  

as  i t   i s   a t t r a c t e d   o n t o   the   p r e d e t e r m i n e d   p o s i t i o n  

of  the   d e v e l o p i n g   s l e e v e ,   t h e r e b y   to  be  m a g n e t i z e d  

by  the   p o w e r f u l   m a g n e t i z i n g   a c t i o n   from  t he   p e r m a n e n t  

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

the   m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r .   A c c o r d i n g l y ,  

the   s t a t e   of  b r u s h   b r i s t l e s   of  t he   m a g n e t i c   b r u s h  

can  be  m a i n t a i n e d   c o n s t a n t ,   t h u s   r e s u l t i n g   in  t h e  

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

d e v e l o p i n g   e f f i c i e n c y .  

A c c o r d i n g l y ,   a n o t h e r   o b j e c t   of  the   i n v e n t i o n  
is   to  p r o v i d e   an  i m p r o v e d   d e v e l o p i n g   a p p a r a t u s  

fo r   use   in  an  e l e c t r o s t a t i c   c o p y i n g   a p p a r a t u s   w h i c h  

is  c a p a b l e   of  p r e v e n t i n g   the   b l o c k i n g   p h e n o m e n o n  

of  t he   m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r   by  a  

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

t a i n i n g   the   p r o p e r   f l u i d i t y   of  t he   m o n o - c o m p o n e n t  

m a g n e t i z a b l e   t o n e r   and  a l s o   u n i f o r m i t y   in  the   s t a t e  

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

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

as  d e s c r i b e d   a b o v e .  



In  t h e   p r i o r   a r t   d e v e l o p i n g   d e v i c e   w h i c h   i s  
a r r a n g e d   to  fo rm  m a g n e t i c   b r u s h   by  s u p p l y i n g   d e v e l o p i n g  
m a t e r i a l   o n t o   a  d e v e l o p i n g   r o l l e r   f o r   d e v e l o p m e n t   b y  
r u b b i n g   a  p h o t o r e c e p t o r   a g a i n s t  t h e   m a g n e t i c   b r u s h ,  
t h e r e   h a v e   b e e n   s u c h   d i s a d v a n t a g e s   t h a t   t he   d e v e l o p i n g  
m a t e r i a l   a c c o m m o d a t e d   in   t h e   s t o r a g e   c o n t a i n e r   i s  
f o r m e d   i n t o   a  s t a t e   of  l umps   so  as  to   c a u s e   t h e   s o - c a l l e d  
b l o c k i n g   p h e n o m e n o n ,   and  t h u s ,   s m o o t h   s u p p l y   of   t h e  
d e v e l o p i n g   m a t e r i a l   f rom  t h e   s t o r a g e   c o n t a i n e r   t o  
t he   d e v e l o p i n g   r o l l e r   i s   o b s t r u c t e d ,   c o n s e q u e n t l y  
g i v i n g   r i s e   to   f a u l t y   d e v e l o p m e n t s   s u c h   as  i r r e g u l a r  
d e v e l o p i n g ,   i n s u f f i c i e n t   d e v e l o p i n g ,   e t c .  
E s p e c i a l l y ,   when  t h e   m o n o - c o m p o n e n t   m a g n e t i z a b l e  
t o n e r   i s   e m p l o y e d   as  t he   d e v e l o p i n g   m a t e r i a l ,   t h e  
u n d e s i r a b l e   b l o c k i n g   p h e n o m e n o n   t e n d s   to   m o r e  
e a s i l y   t a k e   p l a c e ,   s i n c e   p a r t i c l e   d i a m e t e r s   t h e r e o f  
a re   g e n e r a l l y   s m a l l   in  the   r e g i o n   of  5  to   30p.   F o r  
s o l v i n g   t h e   t e c h n i c a l   p r o b l e m s   as  d e s c r i b e d   a b o v e ,  
t h e r e   has   c o n v e n t i o n a l l y   been   p r o p o s e d   an  a r r a n g e -  
ment   in  w h i c h   a  s t i r r i n g   or  a g i t a t i n g   means  to  b e  

d r i v e n   by  a  main   m o t o r   of  t he   e l e c t r o s t a t i c   c o p y i n g  
a p p a r a t u s   i s   p r o v i d e d   in  t h e   s t o r a g e   c o n t a i n e r .  
H o w e v e r ,   t h e   known  a r r a n g e m e n t   as  d e s c r i b e d   a b o v e  
a l s o   has   a  d i s a d v a n t a g e   in  t h a t   t he   c o n s t r u c t i o n  
t h e r e o f   i s   too   c o m p l i c a t e d .  

A c c o r d i n g l y ,   an  a n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   t o  p r o v i d e   an  i m p r o v e d   d e v e l o p i n g   d e v i c e   c a p a b l e   o f  
p r e v e n t i n g   t he   b l o c k i n g   of  t he   d e v e l o p i n g   m a t e r i a l  w i t h i n   t h e   s t o r a q e   c o n t a i n e r ,   and  a l s o   c a p a b l e   o f  
s u p p l y i n g   t h e   d e v e l o p i n g   m a t e r i a l   to  t he   d e v e l o p i n g  r o l l e r   by  a p p r o x i m a t e l y   a  p r e d e t e r m i n e d   amoun t   t h r o u g h  s i m p l e   c o n s t r u c t i o n ,   w i t h   s u b s t a n t i a l   e l i m i n a t i o n  

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



The  i n v e n t i o n   s t i l l   f u r t h e r   r e l a t e s   to  a  p r e s e n c e  
d e t e c t i o n   d e v i c e   of  a  d e v e l o p i n g   m a t e r i a l   in  t h e  

d e v e l o p i n g   d e v i c e   f o r   use  in  an  e l e c t r o s t a t i c   c o p y i n g  

a p p a r a t u s   and  more  p a r t i c u l a r l y ,   to  a  p r e s e n c e   d e t e c t i o n  

d e v i c e   of  t he   d e v e l o p i n g   m a t e r i a l   in  the   d e v e l o p i n g  

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

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

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

p e r m a n e n t   m a g n e t   and  d r i v e n   f o r   r o t a t i o n .  

In  t he   t y p i c a l   p r i o r   a r t ,   i t   i s   so  a r r a n g e d   t o  

e f f e c t   t he   d e t e c t i o n   by  a  l i g h t   a m o u n t   d e t e c t c r  

such  as  a  p h o t o - c e l l ,   b u t   in  such  a  known  a r r a n g e -  

m e n t ,   t h e r e   has  been  a  d i s a v a n t a q e   t h a t   s u c h   a n  

o p t i c a l   d e t e c t i n g   m e c h a n i s m   as  d e s c r i b e d   above   i s  

c o m p l i c a t e d   in  c o n s t r u c t i o n   and  g e n e r a l l y   e x p e n s i v e .  

A c c o r d i n g l y ,   an  a n o t h e r   o b j e c t   of  the   i n v e n t i o n   i s  

to  p r o v i d e   an  u n e x p e n s i v e   p r e s e n c e   d e t e c t i o n   d e v i c e  

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

of  an  e l e c t r o s t a t i c   c o p y i n g   a p p a r a t u s .  



SUMMARY  OF  THE  INVENTION 

To  a c c o m p l i s h   t h e   f o r e g o i n g   o b j e c t i v e s ,   t h e r e   i s  

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

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

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

r e m a i n i n g   of   a  p h o t o s e n s i t i v e   m a t e r i a l   a f t e r   t r a n s f e r ,  

c o m p r i s i n g  :   (.a)  a  h a i r   b r u s h   r o l l e r   d i s p o s e d   b e t w e e n   t h e  

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

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

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

t r a n s m i t t i n g   m a t e r i a l   and  d r i v e n   f o r   r o t a t i o n   and  i s   i n  

c o n t a c t   w i t h   t he   p h o t o s e n s i t i v e   m a t e r i a l ;   and  (b)  a  c h a r g e  

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

The  h a i r   b r u s h  i s   f i l l e d   on  t he   p e r i p h e r a l   s u r f a c e   of  t h e  
c y l i n d r i c a l   member   to  fo rm  a  l i g h t   t r a n s m i t t i n g   p o r t i o n  
a l l o w i n g   l i g h t   f rom  t h e   c h a r g e   e r a s e r   lamp  to  p a s s   o n t o  
the   p h o t o s e n s i t i v e   m a t e r i a l .   The  h a i r   b r u s h   r o l l e r   i s   d r i v e n  
to  r o t a t e   w i t h   r e s p e c t   to  t h e   p h o t o s e n s i t i v e   m a t e r i a l   a t   s u c h  
a  r o t a t i o n a l   s e e d   t h a t   p o s s i b l e   damage   to  t h e   s u r f a c e   of  t h e  
p h o t o s e n s i t i v e   m a t e r i a l ,   or  s c a t t e r i n g   of  t he   r e m a i n i n g  
d e v e l o p i n g   m a t e r i a l   o v e r   t he   p h o t o s e n s i t i v e   m a t e r i a l   i s  
a d v a n t a g e o u s l v   p r e v e n t e d .   The  c y l i n d r i c a l   member   i s   made  
of  a  m a t e r i a l   c a p a b l e   of  c u t t i n g   o f f   l i g h t   h a v i n g   w a v e l e n g h t  
a d v e r s e l y   a f f e c t i n g   t h e  p h o t o s e n s i t i v e   m a t e r i a l .   T h e  h a i r  
b r u s h   i s   made  of  a  e l e c t r i c a l l y   c o n d u c t i v e   m a t e r i a l .  

A c c o r d i n g   to  t h e   f o r e g o i n g   a r r a n g e m e n t ,   s i n c e   t h e  
d e v e l o p i n g   m a t e r i a l   r e m a i n i n g   on  the   p h o t o s e n s i t i v e   m a t e r i a l  
or  p h o t o r e c e p t o r   is  d e v i a t e d   or  s h i f t e d   in  t h e   p o s i -  
t i v e   by  the   h a i r   b r u s h   r o l l e r   b e f o r e   t h e   c l e a n i n g  
p r o c e s s   by  t h e   m a g n e t i c   b r u s h ,   wh i l e   t he   p o r t i o n s  
from  which  t h e   d e v e l o p i n g   m a t e r i a l   has  b e e n   r e m o v e d  
by  t h e   s h i f t i n g   are   s u b j e c t e d   to  the  l i g h t   p r o j e c -  



t i o n   by  the  c h a r g e   e r a s e r   lamp  for  e r a s i n g   t h e  

c h a r g e   t h e r e a t ,   the   p h o t o r e c e p t o r   is  a l m o s t   com-  

p l e t e l y   e r a s e d   w i t h   r e s p e c t   to  the  c h a r g e ,   a n d  

c o n s e q u e n t l y ,   t h e   c l e a n i n g   e f f i c i e n c y   is  m a r k e d l y  

i m p r o v e d   owing  to   t he   f a c i l i t a t e d   r e m o v a l   of  t h e  

d e v e l o p i n g   m a t e r i a l   t h r o u g h   c l e a n i n g   by  the   m a g n e t i c  

b r u s h .  

The  m a g n e t i z a b l e   d e v e l o p i n g   m a t e r i a l   r e m a i n i n g   on  t h e  

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

b r u s h ,   t he   b r i s t l e   l e n g t h   o f  w h i c h - i s   r e s t r i c t e d   b y  

means  of  a  r e s t r i c t i n g   member  .   T h e r e   are   f u r t h e r   p r o v i d e d  

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

d i r e c t i o n   of  t he   m a g n e t i c   b r u s h   w i t h   r e s p e c t   to  the   r e s -  

t r i c t i n q   member ,   and  d r i v e n   to  t o t a t e   a r o u n d   an  a x i a l  

l i n e   p a r a l l e l   w i t h   a  r o t a t i o n a l   a x i a l   l i n e   of  the   m a g n e -  

t i c   b r u s h  (  d )  t r a n s p o r t i n g   means  of  n o n - m a g n e t i c   m a t e r i a l   f o r  

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

the   r e s t r i c t i n g   member   in  a  r o t a t i o n   of  the   t r a n s p o r t i n g  

means  and  s e c u r e d   to  t h e   r o t a r y   s h a f t   at   a  r i g h t   a n g l e ,  

(e)  a  d e v e l o p i n g   m a t e r i a l   r e c e p t a c l e   fo r   r e c e i v i n g   t h e  

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

when  the   t r a n s p o r t i n g   means   r o t a t e s   d o w n w a r d l y   h a v i n g   a n  

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

m a g n e t i c   b r u s h   w i t h   r e s p e c t   to  the   r o t a r y   s h a f t .   I t   i s   s o  

a r r a n g e d   t h a t   t h e   d e v e l o p i n g   m a t e r i a l   removed  by  t h e  

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

d r i v e n   f o r   r o t a t i o n   so  as  to  be  b r o u g h t   to  the   p o s i t i o n  

above   the   d e v e l o p i n g   m a t e r i a l   r e c e p t a c l e   c o n t a i n e r ,   and  

t h e r e f o r e ,   the   r emoved   d e v e l o p i n g   m a t e r i a l   can  be  p o s i -  

t i v e l y   fed  i n t o   the  d e v e l o p i n g   m a t e r i a l   r e c e p t a c l e   c o n t a i n e r .  

The re   a re   f u r t h e r   p r o v i d e d   a  s w i t c h i n g   means  f o r   a l t e r n a t -  

ing   a  s w i t c h i n g   mode  in  a c c o r d a n c e   w i t h   the   w e i g h t   of  t h e  

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

r e c e p t a c l e   when  the   w e i g h t   is  r e a c h e d   a  p r e d e t e r m i n e d  



v a l u e .   S i n c e   t h e r e   is   p r o v i d e d   the   s w i t c h i n g   means  w h o s e  

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

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

d e v e l o p i n g   m a t e r i a l   r e c e p t a c l e   c o n t a i n e r   has   r e a c h e d   a  

p r e l i m i n a r i l y   s e t   w e i g h t ,   i t   is   r e a d i l y   d e t e c t e d   t h a t   t h e  

d e v e l o p i n g   m a t e r i a l   r e c e p t a c l e   c o n t a i n e r   has  b e e n   f i l l e d   u p  

by  t he   d e v e l o p i n g   m a t e r i a l ,   and  o v e r f l o w i n g   of  the   d e v e l o p i n g  

m a t e r i a l   from  the   d e v e l o p i n g   m a t e r i a l   r e c e p t a c l e   c o n -  

t a i n e r   may  be  a d v a n t a g e o u s l y   p r e v e n t e d .  

A c c o r d i n g   to  a n o t h e r   a s e p t   cf   t h e   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   an  i m p r o v e d   d e v e l o p i n a   d e v i c e   f o r   an  e l e c t r o s t a t i c  

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

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

p e r i p h e r a l   d i r e c t i o n   of  t h e   p e r m a n e n t   m a g n e t   is   c o a x i a l l y  
s e c u r e d   in  a  h o l l o w   d e v e l o p i n g   s l e e v e   made  of  n o n - m a g n e t i c  
m a t e r i a l   and  d r i v e n   to   r o t a t e ,   a  o n e - c o m p o n e n t   m a g n e t i z a b l e  
t o n e r   i s   s u p p l i e d   on  t h e   d e v e l o p i n g   s l e e v e   so  as  f o r m  

a  m a g n e t i c   b r u s h ,   and  a  b r i s t l e   c u t t i n g   member  r e s t r i c t s  

a  l e n g t h   of  t he   m a g n e t i c   b r u s h ,   c h a r a c t e r i z e d  i n   t h a t  
t h e r e   i s   p r o v i d e d   a  b l a d e   member   made  of  n o n - m a g n e t i c  

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

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

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

r o t a t i o n a l   d i r e c t i o n ,   and  c o n t a c t i n g   w i t h   t he   p e r i p h e r a l  
s u r f a c e   of   t he   d e v e l o p i n g   s l e e v e .   The  n e i g h b o r i n g  

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

p o l a r   o r i e n t a t i o n ,   t h e   m a g n e t i c   p o l e s   f o r m e d   a t   a  m a g n e t -  
i z e d   p o s o t i o n   f a c i n g   t h e   b r i s t l e   c u t t i n g   member  and  a  

m a g n e t i z e d   p o s i t i o n   c o n t a c t i n g   w i t h   t he   b l a d e   member  a r e  

n e i g h b o r i n g   and  o p p o s i t e   p o l a r i z a t i o n   to  e a c h   o t h e r ,   t h e  

b l a d e   member   has   a c o n s t r u c t i o n   so  as  to   a l l o w   the   o n e -  

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



b e t w e e n   the   m a g n e t i c   p o l e   f a c i n g   the   b r i s t l e   c u t t i n g  

member  and  t h e   m a g n e t i c   p o l e   c o n t a c t i n g   w i t h   t he   b l a d e  

member .   The  m a g n e t i z e d   p o s i t i o n   c o n t a c t i n g   w i t h   t he   b l a d e   member 

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

p o l a r i z a t i o n .  A   s i n g l e   of  m a g n e t i z e d   p o s i t i o n   of  t h e  

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

the   same  p o l a r i z a t i o n   i n  a n   a r e a   f rom  a  d e v e l o p i n g   z o n e  

to  the   b l a d e   member  a l o n g   t h e   r o t a t i o n a l   d i r e c t i o n   o f  

t he   d e v e l o p i n g   s l e e v e .   A l t e r n a t i v e l y ,   a  p l u r a l i t y   o f  

m a g n e t i z e d   p o s i t i o n s   of  t h e   p a r m a n e n t   m a g n e t   has   a  p a i r  

of  n e i g h b o r i n g   m a g n e t i c   p o l e s   w i t h   the   same  p o l a r i z a t i o n  

in  an  a r e a   f rom  the   d e v e l o p i n g   zone  to  a  b l a c e   member   a l o n a  

t he   r o t a r y   d i r e c t i o n   of  t he   d e v e l o p i n a   d i r e c t i o n .  

S i n c e   the   b l a d e   member  wh ich   is  in  s l i d i n g   c o n t a c t   w i t h  

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

p r o v i d e d   at  the   u p s t r e a m   s i d e   i m m e d i a t e l y   b e f o r e   t h e  

b r i s t l e   c u t t i n g   member  a l o n g   the   r o t a t i o n a l   d i r e c t i o n  

of  the   d e v e l o p i n g   s l e e v e ,   the   m o n o - c o m p o n e n t   m a g n e t i z -  
a b l e   t o n e r   is  f l o w i n g   at  a l l   t i m e s   at  t h e   u p s t r e a m  
s i d e   of  the  b r i s t l e   c u t t i n g   member ,   and  a c c o r d i n g l y ,  
the   u n d e s i r a b l e   b l o c k i n g   p h e n o m e n o n   of  t he   m o n o -  

c o m p o n e n t   m a g n e t i z a b l e   t o n e r   by  the   b r i s t l e   c u t t i n g  
member  may  be  a d v a n t a g e o u s l y   p r e v e n t e d .   M e a n w h i l e ,  

owing  to  the  f a c t   t h a t   the  m o n o - c o m p o n e n t   m a g n e t i z a b l e  

t o n e r   on  the  d e v e l o p i n g   s l e e v e   is  once  s e p a r a t e d   f r o m  

the   p e r i p h e r a l   s u r f a c e   of  t he   d e v e l o p i n g   s l e e v e   by  
the  b l a d e   member  a t   e v e r y  o n e   r o t a t i o n   of  the   d e v e l o p -  

ing  s l e e v e ,   t he   p r o p e r   f l u i d i t y   of  t he   m o n o - c o m p o n e n t  

m a g n e t i z a b l e   t o n e r   can  be  p o s i t i v e l y   a c h i e v e d ,   w i t h  

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

b e i n g   u n i f o r m l y   m a i n t a i n e d .  



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

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

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

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

in  an  a r c u a t e - s h a p e   and  e x t e n d i n g   d o w n w a r d l y ,   and  h a v i n g   a  

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

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

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

t h e   a r c u a t e   b o t t o m   of  t h e   s t o r a g e   c o n t a i n e r ,   (h)  a  

s t i r r i n g   and  f e e d i n g   means   f o r   s t i r r i n g   t h e   d e v e l o p i n g  

m a t e r i a l   in  t he   s t o r a g e   c o n t a i n e r   to  s u p p l y   to  t h e   s u p p l y  

p o r t ,   and  e x t e n d i n g   r a d i a l l y   f rom  the   r o t a r y   s h a f t   to   t h e  

v i c i n i t y   of  t he   i n n e r   s u r f a c e   of  the   b o t t o m   of  t he   s t r a q e  

c o n t a i n e r ,   ( i )  a   r a t c h e t   w h e e l   s e c u r e d   to  t he   r o t a r y   s h a f t  

a x i a l l y ,   (j)   a  r o c k i n g   l e v e r   h a v i n g   one  end  s u p p o r t e d   by  a  p i n  

p a r a l l e d   to  t he   r o t a r y   s h a f t ,   h a v i n g   t h e   o t h e r   end  e n g a g i n g  

to  a s s o c i a t e   w i t h   t he   d e v e l o p i n g   r o l l e r ,   and  s w i n g a b l e  

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

the   d e v e l o p i n g   r o l l e r ,   and  (k)  a  c l aw  d i s p o s e d   on  t h e  

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

w i t h t e e t h o f   t he   r a t c h e t   w h e e l ,   and  f o r   d r i v i n g   to  r o t a t e  

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

t h e   r o c k i n g   l e v e r .   A c c o r d i n g   to  t he   a r r a n g e m e n t s ,  

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

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

t he   s t o r a g e   c o n t a i n e r   t h r o u g h   c o m p a r a t i v e l y   s i m p l e  
c o n s t r u c t i o n ,   w h i l e   t he   d e v e l o p i n g   m a t e r i a l   a c c o m -  
m o d a t e d   w i t h i n   t h e   s t o r a g e   c o n t a i n e r   can  be  s u p p l i e d  

by  a p p r o x i m a t e l y   a  p r e d e t e r m i n e d   a m o u n t   and  a l m o s t  

w i t h o u t   any  r e m a i n d e r   t h e r e i n .  

T h e r e   i s   p r o v i d e d   a  p r e s e n c e - d e t e c t i n g   d e v i c e   f o r  

d e t e c t i n g   t h e   d e v e l o p i n g   m a t e r i a l   c o m p r i s i n g ;   (1)  a  

d e t e c t i n g   member   made  of  n o n - m a g n e t i c   m a t e r i a l ,  

s w i n g a b l e   a b o u t   a  h o r i z o n t a l   a x i s   in  a  v e r t i c a l   p l a n e  



w i t h   a s p e c t   to  an  a x i s   of  t he   d e v e l o p i n g   s l e e v e   b e t w e e n  

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

c e n t r a l   p o s i t i o n   of  n e i g h b o r i n g   N  p o l e   and  S  p o l e   of  t h e  

p e r m a n e n t   m a g n e t   at  a  v i c i n i t y   of  t he   d e v e l o p i n g   s l e e v e  

in  a c c o r d a n c e   w i t h   t he   d e p r e s s i n g   f o r c e   of  the   m a q n e t i z a b l e  

t o n e r   a t t r a c t e d   by  the   p e r m a n e n t   m a g n e t   and  a  s e c o n d   a n g u l a r  

p o s i t i o n   f a r   f rom  the  d e v e l o p i n g   s l e e v e   in  a c c o r d a n c e  

w i t h   the   own  w e i g h t   of  t he   d e t e c t i o n g   member  a g a i n s t   t h e  

d e p r e s s i n g   f o r c e   of  t he   d e v e l o p i n g   m a t e r i a l ,   d i s p o s e d  

b e t w e e n   t h e   d e v e l o p i n g   s l e e v e   and  an  s u p p l y   p o r t   of  a  

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

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

m a t e r i a l   to  the   d e v e l o p i n g   s l e e v e , ( m )   an  e n g a g i n g   m e m b e r  

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

d e t e c t i n g   member ,   and  (n)  s w i t c h i n g   means   h a v i n g   an  a c t u a t o r  

e n g a g i n g   w i t h   t he   e n g a g i n g   member  f o r   c h a n g i n g   s w i t c h i n g  

to  the   f i r s t   and  s e c o n d   a n g u l a r   p o s i t i o n s   of  t he   d e t e c t i n g  

member .   I t   is   so  a r r a n g e d   t h a t   t h e   d e v e l o p i n g   m a t e -  

r i a l   s u p p l i e d   from  t h e   s t o r a g e   c o n t a i n e r   is  d e p r e s s -  

ed  as  i t   is  a t t r a c t e d   by  the   p e r m a n e n t   magne t   s o  

t h a t   the  d e t e c t i n g   member  is   s u b j e c t e d   to  the  a n g u l a r  

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

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

t i o n ,   wi th   t he   s w i t c h i n g   s t a t e   of  the   s w i t c h   means  

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

of  s a i d   d e t e c t i n g   member ,   and  t h e r e f o r e ,   p r e s e n c e  

or  a b s e n c e   of  t he   d e v e l o p i n g   m a t e r i a l   on  the  p e r i -  

p h e r a l   s u r f a c e   of  the   d e v e l o p i n g   s l e e v e   can  b e  

r e a d i l y   d e t e c t e d .   F u r t h e r m o r e ,   at  the  f i r s t   a n g u l a r  
d i s p l a c e m e n t   p o s i t i o n ,   s i n c e   t h e   d e t e c t i n g   m e m b e r  
is  p o s i t i o n e d   at  a p p r o x i m a t e l y   the   c e n t r a l   p o r t i o n  
b e t w e e n   the  N  p o l e   and  S  p o l e ,   s a i d   d e t e c t i n g   member  
is  r e a d i l y   s u b j e c t e d   to  the  a n g u l a r   d i s p l a c e m e n t  

even   by  the  s l i g h t   d e p r e s s i n g   f o r c e   by  t he   d e v e l o p i n g  
m a t e r i a l .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

A  d e t a i l e d   d e s c r i p t i o n   of  t h e   i n v e n t i o n   w i l l  

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

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

i t s   s c o p e   w i l l   be  p o i n t e d   o u t   in  t h e   a p p e n d e d   c l a i m s .  

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

s e v e r a l   f i g   r e s .  

F i g .   1  i s   a  s i m p l i f i e d   s i d e  s e c t i o n a l   v i ew  o f  

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

i n v e n t i o n ;  

F i g .   2  i s   a  s c h e m a t i c   s i d e   s e c t i o n a l   v iew  of  t h e  

c o p y i n g   a p p a r a t u s   of  F i g .   1  as  v i e w e d   f rom  the   r e v e r s e  

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

F i g .   3  i s   a  f r a g m e n t a r y   c r o s s   s e c t i o n a l   v i e w  

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

the   v i c i n i t y   o f  a   d e v e l o p i n g   d e v i c e   7  e m p l o y e d   in   t h e  

c o p y i n g   a p p a r a t u s   of  F i g .   1 ;  

F i g .   4  i s   a  s c h e m a t i c   c r o s s   s e c t i o n a l   v i ew   t a k e n  

a l o n g   t h e   l i n e   IV- IV  of  F i g .   3 ;  

F i g .   5  i s  a   s c h e m a t i c   r e a r   s i d e   v iew  of  t h e  

d e v e l o p i n g   d e v i c e   7  of  F i g .   3 ;  

F i g .   6  i s   a  f r a g m e n t a r y   t op   p l a n e   v iew  of  a  b l a d e  

member   7 6 ,  

F i g .   7  i s   a  s c h e m a t i c   c r e s s   s e c t i o n a l   v i ew  t a k e n  

a l o n g   t h e   l i n e   V I I - V I I   of  F i g .   3 ;  

F i g .   8  i s   a  f r a g m e n t a r y   c r o s s   s e c t i o n a l   v i e w  

s h o w i n g   t h e   a r r a n g e m e n t   in  t h e   v i c i n i t y   of  a  c l e a n i n g  

d e v i c e   9  of  F i g .   1 ;  

F i g .   9  i s   a  f r a g m e n t a r y   c r o s s   s e c t i o n   t a k e n   a l o n g  
t h e   l i n e   IX- IX   of  F i g .   8  s h o w i n g   t h e   a r r a n g e m e n t   in  t h e  



v i c i n i t y   of  a  h a i r   b r u s h   r o l l e r   1 2 6 ;  

F i g .   10  i s   a  f r a q m e n t a r y   top   p l a n   v i ew   of  t h e  

h a i r   b r u s h   r o l l e r   1 2 6 ;  

F i g .   11  i s   a  s c h e m a t i c   c r o s s   s e c t i o n a l   v i e w  

t a k e n   a l o n g   t h e   l i n e   XI -XI   of  F i q .   8 ;  

F i g .   12  i s   a  c r o s s   s e c t i o n a l   v iew  s h o w i n g   t h e  

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

i n v e n t i o n ;  

F i g .   13  i s   a  c r o s s   s e c t i o n a l   v i ew  s h o w i n g   t h e  

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

of  t he   i n v e n t i o n ;  

F i g .   14  is   a  f r a g m e n t a r y   top   p l a n e   v iew  s h o w i n q  

a  h a i r   b r u s h   r o l l e r   151  a c c o r d i n g   to  s t i l l   f u r t h e r  

a s p e c t   of  t he   i n v e n t i o n ;  

F i g .   15  i s   a  f r a g m e n t a r y   c r o s s   s e c t i o n a l   v i e w  

s h o w i n g   the   a r r a n g e m e n t   of  t he   t o n e r   r e c e p t a c l e  

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



DETAILED  DESCRIPTION  OF  THE PREFERRED  EMBODIMENT 

R e f e r r i n g   now  to   t h e   d r a w i n g s ,   t h e r e   i s   shown  i n  

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

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

p r e f e r r e d   e m b o d i m e n t   of   t he   i n v e n t i o n .   The  c o p y i n g  

a p p a r a t u s   of   F i g .   1  i n c l u d e s   a  p h o t o s e n s i t i v e   or  p h o t o -  

r e c e p t o r   drum  4  h a v i n g   a  p h o t c s e n s i t i v e   m a t e r i a l   o r  

p h o t o r e c e p t o r   3  p r o v i d e d   on  t he   e n t i r e   p e r i p h e r a l   s u r f a c e  

of  a  drum  2,  and  r o t a t a b l y   m o u n t e d   a t   a p p r o x i m a t e l y   a  

c e n t r a l   p o r t i o n   of  a  m a c h i n e   h o u s i n g   1.  A r o u n d   t h e   p h o t o -  

r e c e p t o r   drum  4,  t h e r e   a r e   s e q u e n t i a l l y   d i s p o s e d ,  

a l o n g   the   r o t a t i o n a l   d i r e c t i o n   i n d i c a t e d   by  t h e  

a r r o w   5,  a  c h a r g i n g   c o r o n a   d i s c h a r g e r   6  f o r   p r e -  

l i m i n a r i l y   c h a r g i n g   t h e   p h o t o r e c e p t o r   3,  a  d e v e l o p -  

i ng   d e v i c e   7  f o r   v i s u a l i z i n g   an  e l e c t r o s t a t i c  

l a t e n t   image   f o r m e d   on  t he   p h o t o r e c e p t o r   3  i n t o   a  
v i s i b l e   t o n e r   i m a g e ,   a  t r a n s f e r   c o r o n a   d i s c h a r g e r  
8  f o r   t r a n s f e r r i n g   t h e   t o n e r   image   t h u s   f o r m e d   o n  

t he   p h o t o r e c e p t o r   3  o n t o   a  copy  p a p e r   s h e e t ,   and  a  

c l e a n i n g   d e v i c e   9  f o r   c l e a n i n g   o f f   t he   t o n e r  

r e m a i n i n g   on  the   p h o t o r e c e p t o r   3  a f t e r   t he   t r a n s f e r  

p r o c e s s .  

Above  t h e   p h o t o r e c e p t o r   drum  4,  t h e r e   i s   p r o v i d e d  

an  e x p o s u r e   d e v i c e   10  f o r   p r o j e c t i n g   l i g h t - w i s e  

image   of  an  o r i g i n a l   to   be  c o p i e d   ( n o t   shown)  o n t o  

t h e   p h o t o r e c e p t o r   3  in  a  p o s i t i o n   b e t w e e n   t he   c h a r g -  

ing   c o r o n a   d i s c h a r g e r   6  and  t h e   d e v e l o p i n g   d e v i c e  

7  as  shown  by  t he   d o t t e d   a r r o w s .   At  t h e   u p p e r   p o r -  
t i o n   of  t h e   m a c h i n e   h o u s i n g   1,  an  o r i g i n a l  

c a r r i e r   11  i s   p r o v i d e d   on  wh ich   t h e   o r i g i n a l   t o  

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

m o v e m e n t   as  i n d i c a t e d   by  t h e   a r r o w s .   In  t he   e x p o s u r e  

d e v i c e   10,  a  l i g h t   p r o j e c t i n g   means   12  fo r   p r o j e c t -  

i ng   l i g h t   o n t o   t h e   o r i g i n a l   t h r o u g h   the   o r i g i n a l  



c a r r i e r   1 1  ,   f u r t h e r   i n c l u d e s   an  e x p o s u r e  

lamp  13,  a  r e f l e c t o r   p l a t e   14a  and  an  a u x i l i a r y  
r e f l e c t o r   p l a t e   14b.  The  l i g h t   p r o j e c t e d   t o w a r d s  

t he   o r i g i n a l   p l a c e d   on  the   o r i g i n a l   c a r r i e r   11  i s   f o c u s s e d  

o n t o   the   p h o t o r e c e p t o r   3  t h r o u g h   a  s i n g l e   f o c a l  

p o i n t   l e n s   15  to  form  t he   image   of  the   o r i g i n a l  

t h e r e o n ,   and  t h u s ,   t he   e l e c t r o s t a t i c   l a t e n t   i m a g e  

is  f o r m e d   on  the   p h o t o r e c e p t o r   3 .  

A long   a  copy  p a p e r   t r a n s p o r t   p a s s a q e   16  shown  b y  

t h e   d o t t e d   l i n e ,   the   copy  p a p e r   s h e e t s   s t a c k e d   a n d  

a c c o m m o d a t e d   in  a  p a p e r   f e e d i n g   c a s s e t t e   17  a r e  

f e d ,   one  s h e e t   by  one  s h e e t ,   by  a  p a p e r   f e e d i n g  

r o l l e r   18  f rom  the  p a p e r   f e e d i n g   c a s s e t t e   17.  T h e  

copy  p a p e r   s h e e t s   a re   t r a n s p o r t e d   by  a  p a i r   o f  

f e e d i n g   and  t r a n s p o r t i n g   r o l l e r s   21  and  22  t h r o u g h  

u p p e r   and  l o w e r   g u i d e   p l a t e s   19  and  20  in  p a i r .  

The  copy  p a p e r   s h e e t   fed   i n t o   a  t r a n s f e r   r e g i o n   25 

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

23  and  24  is  c a u s e d   to  c l o s e l y   a d h e r e   to  the   s u r f a c e  

of  the   p h o t o r e c e p t o r   drum  4  c o n f r o n t i n g   the   t r a n s f e r  

c o r o n a   . c h a r g e r   8.  A f t e r   t he   t r a n s f e r   p r o c e s s ,  

t he   copy  p a p e r   s h e e t   is  h e l d ,   at   i t s   one  edge  i n  

t he   d i r e c t i o n   of  w i d t h   t h e r e o f ,   b e t w e e n   a  s e p a r a t i n g  

r o l l e r   26  and  an  a u x i l i a r y   s e p a r a t i n g   r o l l e r   27 

so  as  to  be  p e e l e d   o f f   t h e   s u r f a c e   of  t he   p h o t o -  

r e c e p t o r   drum  4,  and  is  fed   i n t o   a  h e a t   f i x i n g  

d e v i c e   31  h a v i n g   a  p a i r   of  h e a t   f i x i n g   r o l l e r s   29 

and  30  t h r o u g h   a  g u i d e   p l a t e   28.  In  t h i s   h e a t   f i x -  

ing  d e v i c e   31,  the   t o n e r   image   on  t he   s u r f a c e   o f  

t he   copy  p a p e r   s h e e t   is   f i x e d .   A f t e r   t he   f i x i n g  

p r o c e s s   as  d e s c r i b e d   a b o v e ,   t he   copy  p a p e r   s h e e t  

is  d i s c h a r g e d   on to   a  copy  p a p e r   t r a y   (not   s h o w n )  

t h r o u g h   a  p a i r   of  d i s c h a r g i n g   r o l l e r s   32  and  3 3 .  



R e f e r r i n g   a l s o   to   F i g .   2  s h o w i n g   a  s c h e m a t i c   s i d e  

s e c t i o n a l   v i ew   of  t h e   c o p y i n g   m a c h i n e   of  F i g .   1  a s  
v i e w e d   f rom  t he   r e v e r s e   s i d e   t h e r e o f   f o r   i l l u s t r a t -  

i ng   i t s   d r i v i n g   s y s t e m ,   to  an  o u t p u t   s h a f t   35  o f  

a  m o t o r   34,  t h e r e   i s   s e c u r e d   a  s p r o c k e t   w h e e l   3 6 ,  

a r o u n d   w h i c h   a  f i r s t   e n d l e s s   c h a i n   37  i s   d i r e c t e d   or  p a s s e d .  
The  c h a i n   37  i s   s e q u e n t i a l l y   p a s s e d   a r o u n d   a  s p r o c k e t  

w h e e l   38,  a  s p r o c k e t   w h e e l   39  c o u p l e d   to   t h e   f e e d i n g  
and  t r a n s p o r t i n g   r o l l e r   22  and  a  s p r o c k e t   w h e e l   40 

c o n n e c t e d   to  t h e   copy   p a p e r   f e e d i n g   r o l l e r   18  a l o n g  
i t s   r u n n i n g   d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w .  

M e a n w h i l e ,   a r o u n d   a n o t h e r   s p r o c k e t   w h e e l   ( no t   s h o w n )  

s e c u r e d   to   the   o u t p u t   s h a f t   35  so  as  to  be  one  u n i t  

w i t h   the   s p r o c k e t   w h e e l   36,  a  s e c o n d   e n d l e s s   c h a i n  

41  i s   p a s s e d .   The  c h a i n   41  i s   s e q u e n t i a l l y   p a s s e d  

a r o u n d   s p r o c k e t   w h e e l s   42  and  43,  two  s p r o c k e t   w h e e l s  

44  and  45  f o r   d r i v i n g   t h e   o r i g i n a l   c a r r i e - - P  

11,  and  s p r o c k e t   w h e e l s   46  and  47  a l o n g   i t s   r u n n i n g  

d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w .   The  g e a r   ( n o t  

shown)  to   be  r o t a t e d   as  one  u n i t   w i t h   t h e   s p r o c k e t  

w h e e l   43  i s   e n g a g e d   w i t h   a  g e a r   48  c o n n e c t e d   t o  

t he   h e a t   f i x i n g   r o l l e r   29.  The  s p r o c k e t   w h e e l   44 

is   c o n n e c t e d   to   a  g e a r   49  t h r o u g h   a  c l u t c h   w h i c h  

is  no t   shown,   w h i l e   t h e   s p r o c k e t   w h e e l   45  is   c o u p l e d  

to  a  g e a r   50  and  a  p u l l e y   51  t h r o u g h   a  c l u t c h   w h i c h  

is   no t   shown,   w i t h   t h e   g e a r s   49  and  50  b e i n g   in  m e s h  

w i t h   e a c h   o t h e r .   A  w i r e   160  c o n n e c t e d ,   a t   i t s   o n e  

end ,   to  t he   r i g h t   s i d e   end  of  the   o r i g i n a l  

c a r r i e r   11  in  F i g .   2  i s   f u r t h e r   p a s s e d   a r o u n d   a  

p u l l e y   51  f rom  a  p u l l e y   161 ,   and  a g a i n   a r o u n d   t h e  

p u l l e y   161  so  as  to   be  c o n n e c t e d   a t   i t s   o t h e r   e n d ,  

to   t h e   l e f t   s i d e   end  of  t h e   o r i g i n a l   c a r r i e r   11  in  F i g .   2 .  

By  t he   c h a n g e o v e r   of  a  c l u t c h   (no t   s h o w n ) ,   t h e  

p u l l e y   51  is  s u b j e c t e d   to  f o r w a r d   or  r e v e r s e   r o t a t i o n ,  



a c c o r d i n g   to  w h i c h   the   o r i g i n a l   c a r r i e r  
11  is  r e c i p r o c a t e d   in  t he   d i r e c t i o n s   shown  by  t h e  

a r r o w s .   By  t h e   f u n c t i o n s   of  t he   two  c l u t c h e s   a s  
d e s c r i b e d   a b o v e ,   when  the   o r i g i n a l   c a r r i e r  

11  is  d r i v e n   by  the   d r i v i n g   f o r c e   f rom  t h e  

s p r o c k e t   w h e e l   44,  s a i d   o r i q i n a l   c a r r i e r   11  is   c a u s e d   t o  

run  at   a  c o m p a r a t i v e l y   h i g h   s p e e d ,   w h i l e   when  t h e  

o r i q i n a l   c a r r i e r   11  i s   d r i v e n   by  t he   d r i v i n g   f o r c e   f r o m  

the   s p r o c k e t   w h e e l   45,  i t   is   c a u s e d   to  move  at   a  

c o m p a r a t i v e l y   low  s p e e d .  

A  g e a r   52  m o u n t e d   on  t he   same  s h a f t   as  t he   s p r o c k e t  

whee l   46  i s   c o n n e c t e d   to  a  g e a r   57  t h r o u g h   g e a r s  
53,  54,  55  and  56.  The  g e a r   56  is   s e c u r e d   to  a  

r o t a r y   s h a f t   58  of  the   c l e a n i n g   d e v i c e   9,  w h i l e  

the   g e a r   57  is  c o n c e n t r i c a l l y   f i x e d   to  a  s l e e v e  

120  of  t h e   c l e a n i n g   d e v i c e   9.  A  g e a r   60  to  b e  

r o t a t e d   as  one  u n i t   w i t h   t he   s p r o c k e t   w h e e l   47  i s  

c o n n e c t e d   t h r o u g h   a  g e a r   61  to  a  g e a r   62  w h i c h   i s  

c o u p l e d   to  a  c y l i n d r i c a l   member  128  of  the   c l e a n i n g  

d e v i c e   9.  M e a n w h i l e ,   t he   g e a r   60  is  c o n n e c t e d  

to  a  n e a r   64  a s s o c i a t e d   w i t h   t he   s e p a r a t i n g   r o l l e r  

26  t h r o u g h   a  g e a r   63.  F u r t h e r m o r e ,   the   g e a r   60  i s  

c o n n e c t e d   to  a  g e a r   65  wh ich   is   i n t e g r a l   w i t h   t h e  

p h o t o r e c e p t o r   drum  4,  w h i l e   t he   g e a r   65  is   e n g a g e d  

w i t h   a  g e a r   69  t h r o u g h   g e a r s   66,  67  and  68,  w i t h  

the   g e a r   69  b e i n g   c o n n e c t e d   to  a  d e v e l o p i n g   s l e e v e  

71  of  the   d e v e l o p i n g   d e v i c e   7 .  

R e f e r r i n q   f u r t h e r   to  F i a .   3  s h o w i n g   on  a n  

e n l a r g e d   s c a l e   from  the   f r o n t   s i d e   of  the   d e v e l o p i n g  

d e v i c e   7,  t he   a r r a n a e m e n t   in  t he   v i c i n i t y   of  t h e  

d e v e l o p i n q   d e v i c e   7  in  F i g .   1,  t he   d e v e l o p i n a  

d e v i c e   7  f u r t h e r   i n c l u d e s   a  d e v e l o p i n g   r o l l e r  

72  d i s p o s e d   in  t he   v i c i n i t y   of  the   p h o t o r e c e p t o r  

3  in  a  d i r e c t i o n   p a r a l l e l   w i t h   the   a x i s   o f  



t he   p h o t o r e c e p t o r   drum  4,  a  s t o r a g e   c o n t a i n e r   73  
f o r   s t o r i n g   t h e r e i n   t h e   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

t o n e r ,   as  a  d e v e l o p i n g   m a t e r i a l ,   a  s t i r r i n g   a n d  

f e e d i n g   means   74  o p e r a b l y   h o u s e d   in  t h e   s t o r a g e  
c o n t a i n e r   73  f o r   s t i r r i n g   t h e   m o n o - c o m p o n e n t   m a g -  
n e t i z a b l e   t o n e r   t h e r e i n   and  a l s o   f o r   s u p p l y i n g   t h e  

m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r   o n t o   t h e   d e v e l o p -  

ing  r o l l e r   72,  a  b r i s t l e   c u t t i n g   member  75  f o r  

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

t l e s   to  be  f o r m e d   on  the   p e r i p h e r a l   s u r f a c e   of  t h e  

d e v e l o p i n g   r o l l e r   72,  and  a  b l a d e   member  76  f o r  

once  s e p a r a t i n g   t h e   m a g n e t i c   b r u s h   f rom  t h e   p e r i -  

p h e r a l   s u r f a c e   of  t h e   d e v e l o p i n g   r o l l e r   72  so  as  t o  

b r i n g   i t   t o w a r d s   t h e   b r i s t l e   c u t t i n g   member   7 6 .  

R e f e r e n c e   i s   a l s o   made  to   F i g .   4  s h o w i n q   a  s i m p l i f i e d  

c r o s s   s e c t i o n   t a k e n   a l o n g   t he   l i n e   I V - I V   of  F i g .   3 .  

The  d e v e l o p i n g   r o l l e r   72  has  a  p e r m a n e n t   m a g n e t  

member  77  c o n c e n t r i c a l l y   s e c u r e d   in  t he   h o l l o w  

d e v e l o p i n g   s l e e v e   71  made  of  n o n - m a g n e t i z a b l e   m a t e -  

r i a l .   One  end  of  t he   p e r m a n e n t   m a g n e t   member  77 

e x t e n d s   t h r o u g h   c o r r e s p o n d i n g   one  end  of  t h e   d e v e l -  

o p i n g   s l e e v e   71  t h r o u g h   a  b e a r i n g   82,  and  i s   f i x e d  

to  a  s u p p o r t   member   81  s e c u r e d   to  a  f r o n t   s i d e   p l a t e  

79  of  a  f r a m e   78  of  t he   d e v e l o p i n g   d e v i c e   7 .  
On  t h e   o t h e r   h a n d ,   t h e   o t h e r   end  of  t he   d e v e l o p i n g  

s l e e v e   71  e x t e n d s   t h r o u g h   a  r e a r   s i d e   p l a t e   80  o f  

the   f r a m e   78  t h r o u g h   a  b e a r i n g   83,  and  i s   f i x e d  

w i t h   t h e   a e a r   69.  The  o t h e r   end  of  t h e   p e r m a n e n t   m a g n e t  

member  77  is  s u p p o r t e d   by  t h e   d e v e l o p i n g   s l e e v e   71  

t h r o u g h   a  b e a r i n g   84.  The  p e r m a n e n t   m a g n e t   member   77  i s  

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

f e r e n t i a l l y   d i r e c t e d   a t   e q u a l   i n t e r v a l s ,   w i t h  

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



a l t e r n a t e l y   o p p o s i t e   p o l a r   o r i e n t a t i o n .   As  d e s -  
c r i b e d   w i t h   r e f e r e n c e   to  F i g .   2,  by  the   t r a n s m i s s i o n  

of  t h e   d r i v i n g   f o r c e   to  the   g e a r   69,  and  c o n s e q u e n t  
r o t a t i o n   of  the   d e v e l o p i n g   s l e e v e   71  in  the   d i r e c -  

t i o n   shown  by  t he   a r r o w   85,  t he   m o n o - c o m p o n e n t  

m a g n e t i z a b l e   t o n e r   s u p p l i e d   f rom  t he   s t o r a g e   c o n -  

t a i n e r   73  fo rms   t he   m a g n e t i c   b r u s h   on  the   d e v e l o p -  

ing  s l e e v e   71.  At  t h e   d e v e l o p i n g   p o s i t i o n   86,  t h e  

p e r i p h e r a l   s u r f a c e   of  t he   p h o t o r e c e p t o r   3  is   r u b b e d  

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

s t a t i c   l a t e n t   image  on  the   p h o t o r e c e p t o r   3  i s  

d e v e l o p e d   i n t o   t he   v i s i b l e   i m a g e .  

R e f e r r i n a   to  F i q .   5  s h o w i n g   a  r e a r   s i d e   view  o f  

the   d e v e l o p i n g   d e v i c e   7,  the   s t o r a g e   c o n t a i n e r  

73  i n c l u d e s   an  a r c u a t e   p o r t i o n   87  h a v i n g   an  a r c u a t e  

s h a p e   in  a  v e r t i c a l   p l a n e   and  e x t e n d i n g   in  a  d i r e c -  

t i o n   p a r a l l e l   to  the   d e v e l o p i n g   r o l l e r   72,  and  a 

c o n i c a l   p o r t i o n   88  c o n n e c t e d   to  t he   u p p e r   p o r t i o n  

of  t he   a r c u a t e   p o r t i o n   87  at   t h e   s i d e   o p p o s i t e   t o  

the   d e v e l o p i n g   r o l l e r   72  w i t h   r e s p e c t   to  the   c e n t r a l  

a x i s   of  t h e   a r c u a t e   p o r t i o n   87  and  open  u p w a r d l y  

as  shown,   and  is   f o r m e d   i n t o   one  u n i t   w i t h   a  f r a m e  

78.  At  t h e   s i d e   r e m o t e   from  t he   d e v e l o p i n g   p o s i -  

t i o n   86  w i t h   r e s p e c t   to  the   d e v e l o p i n g   r o l l e r   7 2 ,  

the   a r c u a t e   p o r t i o n   87  is   f o rmed   w i t h   a  s u p p l y   p o r t '  

89  f o r   s u p p l y i n g   t h e   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

t o n e r   o n t o   t h e   d e v e l o p i n g   s l e e v e   72.  The  a b o v e  

s u p p l y   p o r t   89  is   d e f i n e d   above   the   d e v e l o p i n g  

r o l l e r   72  so  t h a t   t he   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

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

of  t he   d e v e l o p i n g   r o l l e r   7 2 .  



On  t he   o t h e r   h a n d ,   t h e   s t i r r i n g   and  s u p p l y i n g  

means   74  f u r t h e r   i n c l u d e s   a  r o t a r y   s h a f t   92 

j o u r n a l l e d   to  t h e   f r o n t   and  r e a r   s i d e   p l a t e s   79 

and  80  on  t he   c e n t r a l   a x i s   of  t h e   a r c u a t e   p o r t i o n  

87  t h r o u g h   b e a r i n g s   90  and  91,  a  s t i r r i n g   a n d  

s u p p l y i n g   member   93  i n t e g r a l l y   p r o v i d e d   w i t h   t h e  

r o t a r y   s h a f t   92,  a  r a t c h e t   w h e e l   94  s e c u r e d   to  o n e  
end  of  t he   r o t a r y   s h a f t   92,  a  r o c k i n g   l e v e r   96  

p i v o t a l l y   s u p p o r t e d   a t   i t s   end  by  a  p i n   95  p r o v i d e d  

on  t h e   r e a r   s i d e   p l a t e   80  and  c o n n e c t e d ,   a t   t h e  

o t h e r   end  t h e r e o f ,   to  t he   g e a r   69  f o r   r o c k i n g   m o t i o n  

a b o u t   s a i d   p i n   95  f o l l o w i n g   the   r o t a t i o n   of  t h e  

g e a r   69,  a  c law  member  98  p i v o t a l l y   c o n n e c t e d   t o  

an  i n t e r m e d i a t e   p o r t i o n   of  t he   r o c k i n g   l e v e r   96  b y  

a  p i n   97  f o r   e n g a g e m e n t   w i t h   t he   t e e t h   of  t h e  

r a t c h e t   w h e e l   94,  and  a  s p r i n g   99  w h i c h   u r g e s   t h e  

c l a w   member  98  t o w a r d s   t he   r a t c h e t   w h e e l   9 4 .  

The  s t i r r i n a   and  f e e d i n Q   member   93  e x t e n d s   i n  

p a r a l l e l   w i t h   and  a d j a c e n t   to  an  i n n e r   w a l l   87a  o f  

t h e   a r c u a t e   p o r t i o n   87  b e t w e e n   t h e   f r o n t   and  r e a r  

s i d e   w a l l s   79  and  80,  w i t h   i t s   o p p o s i t e   end  p o r t i o n s  

b e i n g   b e n t   a t   r i g h t   a n g l e s   so  as  to   be  p r e s s e d   i n t o  

t h e   r o t a r y   s h a f t   92  f o r   s e c u r i n g .   At  a  p o s i t i o n  

d e v i a t e d   f rom  t h e   a x i s   of  t h e   g e a r   69,  a  p i n   1 0 0  

is   p r o v i d e d ,   w h i l e   an  e l o n g a t e d   o p e n i n g   101  i s   f o r m e d  

a t   t h e   o t h e r   end  of  t h e   r o c k i n g   l e v e r   96  f o r   e n g a g e -  
m e n t   w i t h   t h e   p in   100.   The  s p r i n g   99  is   p r o v i d e d  

to  s u r r o u n d   t he   p i n   97,  w i t h   one  end  of  t he   s p r i n g  

99  b e i n g   e n g a g e d   w i t h   t he   r o c k i n g   l e v e r   96  and  t h e  

o t h e r   end  t h e r e o f ,   w i t h   t h e   c law  member   98.  By  t h e  

s p r i n g   f o r c e   of  t h i s   s p r i n g   99,  the   c l aw   member  98 

i s   u r g e d   a b o u t   t h e   p i n   97  in  the   d i r e c t i o n   s h o w n  

by  t h e   a r r o w   102.   The  r o c k i n g   l e v e r   96  is  p r o v i d e d  

w i t h   a  s t o p p e r   p i e c e   103  f o r   r e s t r i c t i n g   t h e   r o t a -  

t i o n   of  the   c l aw  member  9 8 .  



T h r o u q h   one  r o t a t i o n  o f   t he   a e a r   69,  i . e .   by  o n e  
r o t a t i o n   of  the   d e v e l o p i n g   s l e e v e   71,  the   r o c k i n g  
l e v e r   96  g u i d e d   by  the   p i n   100  e n g a g e d   w i t h   t h e  

e l o n g a t e d   o p e n i n g   101  p e r f o r m s   one  r e c i p r o c a t i n g  

movement   l a t e r a l l y   in  F i g .   5  a b o u t   t he   p in   9 5 ,  

w h e r e b y   t he   r a t c h e t   w h e e l   94  p u s h e d   by  the   c l a w  

member  98  c o n n e c t e d   to  t h e   r o c k i n g   l e v e r   96  i s  

s u b j e c t e d   to  the   a n g u l a r   d i s p l a c e m e n t   in  the   d i r e c -  

t i o n   of  t he   a r r o w   104.  A c c o r d i n g   to  t he   a n g u l a r  

d i s p l a c e m e n t   of  t he   r a t c h e t   w h e e l   94,  t he   r o t a r y  
s h a f t   92  is  a l s o   s u b j e c t e d   to   t he   a n g u l a r   d i s p l a c e -  

ment   by  the   same  a m o u n t ,   w i t h   c o n s e q u e n t   a n g u l a r  

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

93  i n t e g r a l   w i t h   t he   r o t a r y   s h a f t   92.  T h e r e f o r e ,  

the  s t i r r i n g   and  s u p p l y   member  93  is  r o t a t e d   a b o u t  

t he   r o t a r y   s h a f t   92  f o l l o w i n g   the   r o t a t i o n a l   m o v e -  

ment   of  t he   d e v e l o p i n g   s l e e v e   71,  w h e r e b y   t h e  

m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r   in  t he   a r c u a t e  

p o r t i o n   87  is  a g i t a t e d ,   and  is   a l s o   b r o u g h t   to  t h e  

s u p p l y   p o r t   89  t h r o u g h   a  l o n g i t u d i a l   p o r t i o n  

93a  of  the   s t i r r i n g   and  s u p p l y   member  93.  The  m o n o -  

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

s u p p l y   p o r t   89  is  fed  from  s a i d   s u p p l y   p o r t   89 

on to   the   p e r i p h e r a l   s u r f a c e   of  t he   d e v e l o p i n g   s l e e v e  

71.  By  s t i r r i n g   the   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

t o n e r   in  t he   a r c u a t e   p o r t i o n   87  t h r o u g h   r o t a t i o n  

of  t he   s t i r r i n g   and  s u p p l y i n g   member  93,  no t   o n l y  

the   b l o c k i n g   p h e n o m e n o n   of  t he   m o n o - c o m p o n e n t  

m a g n e t i z a b l e   t o n e r   w i t h i n   t he   s t o r a g e   c o n t a i n e r   73 

is  p r e v e n t e d ,   bu t   a  p r e d e t e r m i n e d   amount   of  t h e  

t o n e r   is  a l w a y s   fed  o n t o   t he   p e r i p h e r a l   s u r f a c e   o f  

the   d e v e l o p i n g   s l e e v e   71  f rom  t h e   s u p p l y   p o r t   8 9 .  



The  n u m b e r   of  r e v o l u t i o n s   of  t he   s t i r r i n g   and  s u p p l y -  

i n g   member   93  is  so  s e l e c t e d   t h a t   t he   t o n e r   w i l l  

n o t   be  a b s e n t   on  t he   p e r i p h e r a l   s u r f a c e   of  t h e  

d e v e l o p i n g   s l e e v e   71,  and  in  t he   e m b o d i m e n t   d e s c r i b e d  

so  f a r ,   i t   i s   a r r a n g e d   so  t h a t   t h e   s t i r r i n g   a n d  

s u p p l y i n g   member  93  c o m p l e t e s   one  r o t a t i o n ,   w h i l e  

t h e   d e v e l o p i n g   s l e e v e   71  makes   30  r o t a t i o n s ,   w h i c h  

may  be  a c h i e v e d   by  s u i t a b l y   s e l e c t i n g   t h e   number   o f  

t e e t h   of  t h e   r a t c h e t   w h e e l   9 4  a n d   r o c k i n g   d i s t a n c e  

of  t h e   c l aw  member  9 4 .  

A d d i t i o n a l l y ,   f o r   p r e v e n t i n g   r e v e r s e   r o t a t i o n   o f  

t h e   r a t c h e t   w h e e l   94,  t h e r e   i s   f i x e d ,   on  t h e   f r a m e  

78,  a  r e v e r s e   r o t a t i o n   p r e v e n t i n g   member   105,   w h i c h  

i s   a r r a n a e d   to  c o n t a c t   w i t h   t he   t e e t h   of  t h e   r a t c h e t  

w h e e l   94  a t   t he   d o w n s t r e a m   s i d e   of  the   r o t a t i o n a l  

d i r e c t i o n   1 0 4 .  

R e f e r r i n g   a g a i n   to   F i g .   3,  i n   a  p o s i t i o n   a t   t he   u p -  

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

86  a l o n g   t he   r o t a t i o n a l   d i r e c t i o n   85  of  t h e   d e v e l o p -  

ing   s l e e v e   71,  t h e r e   i s   s e c u r e d ,   to  t he   f r a m e   7 8 ,  

t h e   b r i s t l e   c u t t i n g   member   75  c l o s e l y   c o n f r o n t i n g  

t he   p e r i p h e r a l   s u r f a c e   of  t h e   d e v e l o p i n g   s l e e v e   7 1 .  

By  t he   a b o v e   b r i s t l e   c u t t i n g   member  75,  t he   m a g n e t i c  

b r u s h   on  the   d e v e l o p i n g   s l e e v e   71  is   a l w a y s   r e s t r i c t e d  

to  have   a  p r e d e t e r m i n e d   b r i s t l e   l e n g t h   so  as  to  b e  

b r o u g h t   to   t he   d e v e l o p i n g   p o s i t i o n   86,  b u t   at   t h e  

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

member   75,  t h e r e   may  be  a  c a s e   whe re   t h e   m o n o - c o m p o -  

n e n t   m a g n e t i z a b l e   t o n e r   c u t   o f f   by  t h e   b r i s t l e   c u t t i n g  

member   75  r e m a i n s   to  be  s o l i d i f i e d ,   t h u s   g i v i n g   r i s e  

to  t h e   s o - c a l l e d   b l o c k i n g   p h e n o m e n o n ,   w h i c h   t a k e s  

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

t o n e r   m o v i n g   o v e r   t he   d e v e l o p i n g   s l e e v e   71  by  t h e  



b r i s t l e   c u t t i n g   member  75,  and  t e n d s   to  o c c u r   m o r e  

f r e q u e n t l y   as  t he   f o r c e   of  t he   d e p r e s s i o n   i n c r e a s e s ,  

i . e .   as  t h e   number   of  r e v o l t u i o n s   of  the   d e v e l o p i n g  

s l e e v e   71  i n c r e a s e s .   Upon  o c c u r r e n c e   of  the   b l o c k i n g  

p h e n o m e n o n   as  d e s c r i b e d   a b o v e ,   t he   m a a n e t i c   b r u c h   o n  
the   d e v e l o p i n g   s l e e v e   71  is   b l o c k e d   by  the   m o n o -  

c o m p o n e n t   m a a n e t i z a b l e   t o n e r   s u b j e c t e d   to  the   b l o c k i n q  

so  as  no t   to   be  fed  to  t he   d e v e l o p i n a   p o s i t i o n   86,  t h u s  
mak ing   i t   i m p o s s i b l e   to  e f f e c t   t h e   d e v e l o p i n g   a t  

t he   p o r t i o n .   M e a n w h i l e ,   a t   t he   d e v e l o p i n g   p o s i t i o n  

86,  t he   b a s e   p o r t i o n   of  t h e   m a g n e t i c   b r u s h   does  n o t  

c o n t r i b u t e   to  the   d e v e l o p m e n t ,   and  r e m a i n s   on  t h e  

p e r i p h e r a l   s u r f a c e   of  the   d e v e l o p i n g   s l e e v e   71  a s  

i t   is  so  as  to  c o n t i n u e   r o t a t i o n   t o g e t h e r   w i t h   t h e  

d e v e l o p i n g   s l e e v e   71.  A c c o r d i n g l y ,   the   t o n e r   on  t h e  

d e v e l o p i n g   s l e e v e   71  is  l o w e r e d   in  i t s   f l u i d i t y ,  

w i t h   a l t e r a t i o n   in  the   s t a t e   of  f o r m a t i o n   of  t h e  

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

is  c o r r e s p o n d i n g l y   r e d u c e d .  

T h e r e f o r e ,   the   b l a d e   member  76  is   p r o v i d e d   at   t h e  

u p s t r e a m   s i d e   of  t he   b r i s t l e   c u t t i n g   member  75  a l o n g  

the   r o t a t i o n a l   d i r e c t i o n   85.  The  b l a d e   member  76 

d e s c r i b e d   above   is   so  i n c l i n e d   as  to  be  s p a c e d   f r o m  

the   d e v e l o p i n g   s l e e v e   71  t o w a r d s   t h e   d o w n s t r e a m   s i d e  

a l o n g   the   r o t a t i o n a l   d i r e c t i o n   85,  w i t h   i t s   b a s e  

p o r t i o n   76a  b e i n g   s e c u r e d   to  the   f r ame   78,  and  t h e  

f r e e   end  76b  t h e r e o f   is  a r r a n g e d   to  be  s l i d   on  t h e  

d e v e l o p i n g   s l e e v e   71  ove r   i t s   e n t i r e   l e n g t h .   I t   i s  

to  be  n o t e d   h e r e   t h a t ,   in  t h e   p e r m a n e n t   m a g n e t  

member  77,  t h e   p o s i t i o n   t h e r e o f   c o r r e s p o n d i n g   t o  

the   b r i s t l e   c u t t i n g   member  75  and  the   p o s i t i o n   wh ich   is  i n  

s l i d i n g   c o n t a c t   w i t h   the   f r e e   end  76b  of  the   b l a d e  

member  76,  a r e   m a g n e t i z e d   by  the   n e i g h b o r i n g   m a g n e t i c  



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

In  t h i s   e m b o d i m e n t   as  shown  in  F i g .   3,  t h e   p o s i t i o n  

c o r r e s p o n d i n q   to  t h e   b r i s t l e   c u t t i n g   member  75  i s  

m a g n e t i z e d   w i t h   t h e   N  p o l e ,   w h i l e   t he   p o s i t i o n   c o r r e s p o n d i n g  
to   t h e   b l a d e   member   76  i s   m a g n e t i z e d   w i t h   S  p o l e .  

In  F i g .   6  s h o w i n g   t h e   f r a g m e n t a r y   t op   p l a n e   v iew  o f  

t h e   b l a d e   member  76,  a  p l u r a l i t y   of  p a s s i n g   h o l e s  

106  a r e   f o r m e d   in  t h e   b l a d e   member   76  a t   a  p r e d e t e r -  

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

w i d t h   of  s a i d   b l a d e   member   76  ( i . e .   in  t h e   d i r e c t i o n  

p e r p e n d i c u l a r   to  t h e   p a p e r   s u r f a c e   in  F i g .   3 ) .  

T h e s e   p a s s i n g   h o l e s   106  a r e   e a c h   f o r m e d   a t   a p p r o x i -  

m a t e l y   t h e   c e n t r a l   p o r t i o n   b e t w e e n   t he   N  p o l e   ( o r  

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

75  and  t h e   S  p o l e   (or   N  p o l e )   c o r r e s p o n d i n g   to  t h e  

b l a d e   member   7 6 .  

On  t h e   a s s u m p t i o n   t h a t   t h e   m o n o - c o m p o n e n t   m a g n e t i z -  

a b l e   t o n e r   a t t r a c t e d   o n t o   t h e   d e v e l o p i n g   s l e e v e   71  

by  t h e   m a g n e t i c   f o r c e   of  t h e   p e r m a n e n t   m a g n e t   m e m b e r  

77  is  b r o u g h t   to  t h e   p o s i t i o n   of  t he   b l a d e   m e m b e r  

76  f o l l o w i n g   r o t a t i o n   of  t h e   d e v e l o p i n g   s l e e v e   7 1 ,  

s i n c e   t h e   b l a d e   member  76  i s   in  s l i d i n g   c o n t a c t  

w i t h   t h e   d e v e l o p i n g   s l e e v e   71,  t h e   m o n o - c o m p o n e n t  

m a g n e t i z a b l e   t o n e r   on  t h e   d e v e l o p i n g   s l e e v e   71  i s  

p e e l e d   o f f   or  s c r a p e d   o f f   t h e r e f r o m .   F u r t h e r m o r e ,  

owing   to  t he   i n c l i n a t i o n   of  t h e   b l a d e   member  76 

t o w a r d s   t h e   r o t a t i o n a l   d i r e c t i o n   85,  t h e   m o n o -  

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

o v e r   t h e   b l a d e   member  76  up  to  t h e   p o s i t i o n   of  t h e  

p a s s i n g   h o l e s   106.   S i n c e   t h e   p a s s i n g   h o l e s   106  a r e  

e a c h   f o r m e d   a t   a p p r o x i m a t e l y   t h e   c e n t r a l   p o r t i o n  

b e t w e e n   t h e   N  p o l e   and  S  p o l e   as  d e s c r i b e d   e a r l i e r ,  

t he   m a g n e t i c   a t t r a c t i n g   f o r c e   e x e r t i n g   on  the   m o n o -  

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



106  is  d i r e c t e d   in  a  d i r e c t i o n   n o r m a l   to   t he   m a g n e t i c  
l i n e s   of  f o r c e ,   i . e .   in  a  r a d i a l   i n n e r   d i r e c t i o n   o f  

t he   d e v e l o p i n g   s l e e v e   71.  A c c o r d i n g l y ,   t he   t o n e r  

is   r e a d i l y   s u p p l i e d   t o w a r d s   t he   i n n e r   s i d e   of  t h e  

r a d i a l   d i r e c t i o n   of  the   d e v e l o p i n g   s l e e v e   71  f r o m  

t h e   p a s s i n g   h o l e s   106  t h r o u g h   the   above   d e s c r i b e d  

m a g n e t i c   a t t r a c t i n g   f o r c e .  

In  the   m a n n e r   as  d e s c r i b e d   a b o v e ,   by  the   a c t i o n   o f  

the   b l a d e   member  76,  t he   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

t o n e r ,   a f t e r   b e i n g   once  s e p a r a t e d   from  the   p e r i p h e r a l  

s u r f a c e   of  t he   d e v e l o p i n g   s l e e v e   71,  is   c a u s e d   t o  

f a l l   t h r o u g h   the   p a s s i n g   h o l e s   106  to  be  fed  o n t o  

the   d e v e l o p i n g   s l e e v e   71,  and  t h e r e f o r e ,   the   t o n e r  

is  a l w a y s   f l u i d i z e d   i m m e d i a t e l y   b e f o r e   t he   b r i s t l e  

c u t t i n g   member  75,  w i t h   the   p o s s i b i l i t y   of  o c c u r r e n c e  

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

p r e v e n t e d .   M o r e o v e r ,   s i n c e   t h e   m o n o - c o m p o n e n t  

m a g n e t i z a b l e   t o n e r   on  the   d e v e l o p i n g   s l e e v e   71  i s  

l o o s e n e d   or  s o f t e n e d   by  the   b l a d e   member  76  at  e v e r y  
r o t a t i o n   of  t he   d e v e l o p i n g   s l e e v e   71,  the   b r i s -  

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

86  are   f o r m e d   in  the   same  s t a t e   at   a l l   t i m e s ,   w i t h  

c o n s e q u e n t   i m p r o v e m e n t s   on  t he   d e v e l o p i n g   e f f i c i e n c y .  

R e f e r r i n g   f u r t h e r   to  F i g .   s h o w i n g   a  s i m p l i f i e d  

c r o s s   s e c t i o n   t a k e n   a l o n g   the   l i n e   V I I - V I I   in  F ig .   3 ,  

the   d e v e l o p i n g   a p p a r a t u s   7  is  p r o v i d e d   w i t h   a  d e t e c t -  

ing  d e v i c e   110  f o r   d e t e c t i n g   t he   p r e s e n c e   of  t h e  

t o n e r   ( r e f e r   to  b o t h   F i g s .   7  and  3) .   The  d e t e c t i n g  

d e v i c e   110  f u r t h e r   i n c l u d e s   a  d e t e c t i n g   member  111  

e x t e n d i n g   v e r t i c a l l y   b e t w e e n   the   s u p p l y   p o r t   89  o f  

t he   s t o r a g e   c o n t a i n e r   73  and  the   d e v e l o p i n g   r o l l e r  

72,  and  p i v o t a b l e   in  a  p l a n e   at   r i g h t   a n g l e s   w i t h  

r e s p e c t   to  t he   a x i s   of  the   d e v e l o p i n g   r o l l e r   7 2 ,  



an  e n g a g i n g   member  112  e x t e n d i n g   in  p a r a l l e l   r e l a -  

t i o n   w i t h   r e s p e c t   to   t h e   a x i s   of  t he   d e v e l o p i n g  

r o l l e r   72  and  r o t a t a b l y   s u p p o r t e d   by  t h e   s i d e   p l a t e s  
79  and  80,  and  a  m i c r o s w i t c h   113  as  a  s w i t c h i n g  

means   whose   s w i t c h e d   s t a t e   is   v a r i e d   in  r e s p o n s e  
to  t h e   a n g u l a r   d i s p l a c e m e n t   of  t h e   e n g a g i n g   m e m b e r  

1 1 2 .  

The  d e t e c t i n g   member  111  e x t e n d s   v e r t i c a l l y   v i a  

a  t h r o u g h - o p e n i n g   114  d e f i n e d   in  t h e   f r a m e   78  f o r  

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

s a i d   d e t e c t i n g   member  111,   w h i l e   t h e   e n g a g i n g   m e m b e r  

112  is   d i s p o s e d   above   the   t h r o u g h - o p e n i n g   114.   One 

end  p o r t i o n   of  t he   e n g a g i n g   member  112  is   b e n t   a t  

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

79,  and  t h e   b e n t   p o r t i o n   112a  t h u s   f o r m e d   is   e n g a g e d  

w i t h   an  a c t u a t o r   115  of  t he   m i c r o s w i t c h   113,   w h i c h  

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

i n s t r u c t i o n   means  s u c h   as  a  p i l o t   lamp  or  t h e   l i k e  

(no t   s h o w n )  .  

On  t h e   a s s u m p t i o n   t h a t   t he   m o n o - c o m p o n e n t   m a a n e t i z -  

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

r o l l e r   72  t h r o u g h   t h e   s u p p l y   p o r t   89  of  t h e   s t o r a g e  

c o n t a i n e r   73,  s i n c e   t h e   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

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

the   d e v e l o p i n g   s l e e v e   71  of  t h e   d e v e l o p i n g   r o l l e r  

72  by  t h e   a t t r a c t i n g   f o r c e   of  t he   p e r m a n e n t   m a g n e t  

member   77,  t h e   d e t e c t i n g   member  111  i s   r o t a t e d   i n  

t he   d i r e c t i o n   a p p r o a c h i n g   t he   d e v e l o p i n g   r o l l e r   72 

t h r o u g h   d e p r e s s i o n   by  t h e   m o n o - c o m p o n e n t   m a g n e t i z -  

a b l e   t o n e r   as  shown  by  the   i m a g i n a r y   l i n e   in  F i g .   3 .  

At  t he   f i r s t   a n g u l a r   d i s p l a c e m e n t   p o s i t i o n   116  o f  

the   d e t e c t i n g   member   111,   t he   f r e e   end  of  t h e  

d e t e c t i n g   member  111  c o r r e s p o n d s   to   t h e   a p p r o x i -  

m a t e l y   c e n t r a l   p o s i t i o n   of  t he   N  p o l e   and  S  p o l e  



of  t he   p e r m a n e n t   m a g n e t i c   member  77,  w h e r e b y   t h e  

d e t e c t i n g   member  111  comes  to  be  r e a d i l y   s u b j e c t e d  
to  t he   a n g u l a r   d i s p l a c e m e n t   t h r o u g h   a  s l i g h t   d e p r e s s -  

ing   f o r c e   by  the   m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r .  

F o l l o w i n g   the   a n g u l a r   d i s p l a c e m e n t   of  the   d e t e c t i n g  
member  111  to  t he   f i r s t   a n g u l a r   d i s p l a c e m e n t   p o s i -  
t i o n   116,  t he   e n g a g i n g   member  112  is  a l s o   s u b j e c t e d  
to  t he   a n g u l a r   d i s p l a c e m e n t ,   a c c o r d i n g   to  w h i c h   t h e  

m i c r o s w i t c h   113  is  cu t   o f f .   A c c o r d i n g l y ,   the   p i l o t  

lamp  as  d e s c r i b e d   e a r l i e r   is   k e p t   d e - e n e r g i z e d   a t  

t h e   f i r s t   a n g u l a r   d i s p l a c e m e n t   p o s i t i o n   1 1 6 .  

When  t he   s u p p l y   of  t h e   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

t o n e r   from  the   s u p p l y   p o r t   89  of  the   s t o r a g e   c o n -  

t a i n e r   73  is   s u s p e n d e d ,   w i t h   f u r t h e r   d i s a p p e a r a n c e  

of  the   t o n e r   on  t h e   p e r i p h e r a l   s u r f a c e   of  t he   d e v e l -  

o p i n g   s l e e v e   71,  t he   d e p r e s s i n g   f o r c e   b y . t h e   m o n o -  

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

the   d e t e c t i n g   member  111  is   r e t u r n e d   t h r o u g h   r o t a -  

t i o n   back   to  t he   s e c o n d   a n g u l a r   d i s p l a c e m e n t   p o s i -  

t i o n   117  shown  by  the   s o l i d   l i n e   in  F i g .   3,  by  i t s   own 

w e i g h t   and  t h e   r e s t o r i n g   f o r c e   of  the   a c t u a t o r   115  

of  the   m i c r o s w i t c h   113.  By  t he   a n g u l a r   d i s p l a c e m e n t  

of  the   e n g a g i n g   member  112  f o l l o w i n g   the   r o t a t i o n a l  

r e t u r n i n g   of  t he   d e t e c t i n g   member  111  to  the   s e c o n d  

a n g u l a r   d i s p l a c e m e n t   p o s i t i o n   117,  t he   m i c r o s w i t c h  

113  is   r e n d e r e d   c o n d u c t i v e ,   w i t h   c o n s e q u e n t   i l l u m i -  

n a t i o n   of  t he   p i l o t   lamp,   and  t h u s ,   i t   is  i n d i c a t e d  

t h a t   t he   t o n e r   in  t he   s t o r a g e   c o n t a i n e r   73  has  b e e n  

u s e d   up,  w i t h   s i m u l t a n e o u s   a b s e n c e   of  the   t o n e r   on  

the   p e r i p h e r a l   s u r f a c e   of  t he   d e v e l o p i n g   s l e e v e   7 1 .  

I t   i s   to  be  n o t e d   h e r e   t h a t   the   d e t e c t i n g   m e m b e r  

111  and  e n g a g i n g   member  112  s h o u l d   p r e f e r a b l y   b e  

made  to  be  l i g h t   in  w e i g h t   as  f a r   as  p r a c t i c a b l e  



so  t h a t   t h e y   may  be  s u b j e c t e d   to   t h e   a n g u l a r   d i s -  

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

t h e   t o n e r .  

R e f e r e n c e   i s   a l s o   made  to   F i g .   8  s h o w i n g ,   on  a n  

e n l a r g e d   s c a l e ,   a  c r o s s   s e c t i o n a l   v iew  in  t h e  

v i c i n i t y   of  t h e   c l e a n i n g   d e v i c e   9.  The  c l e a n i n g  

d e v i c e   9  g e n e r a l l y   i n c l u d e s   a  m a g n e t i c   b r u s h  

c l e a n i n g   means  122  h a v i n g   a  p e r m a n e n t   m a a n e t  

member  121  f i x e d l y   p r o v i d e d   w i t h i n   a  h o l l o w   s l e e v e  

120  of  n o n - m a g n e t i z a b l e   m a t e r i a l   w h i c h   i s   d r i v e n  

f o r   r o t a t i o n ,   a  r e s t r i c t i n g   member   123  f o r   r e s t r i c t -  

ing   t he   b r i s t l e   l e n g t h   of  t h e   m a g n e t i c   b r u s h   to  b e  

f o r m e d   on  t h e   p e r i p h e r a l   s u r f a c e   of  t h e   s l e e v e   1 2 0 ,  

a  t o n e r   r e c e p t a c l e   124  f o r   r e c e i v i n g   t h e r e i n   t h e  

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

122,   a  f e e d - i n   means   125  f o r   f o r c i b l y   f e e d i n g   t h e  

r e m a i n i n g   t o n e r   r e s t r i c t e d   by  t h e   r e s t r i c t i n g   m e m b e r  

123  i n t o   t h e   t o n e r   r e c e p t a c l e   124,   a  h a i r   b r u s h  

r o l l e r   126  p r o v i d e d   a t   t h e   u p s t r e a m   s i d e   of  t h e  

m a g n e t i c   b r u s h   c l e a n i n g   means   122  a l o n g   t he   r o t a t i o n a l  

d i r e c t i o n   5  of  t h e   p h o t o r e c e p t o r  d r u m   4,  and  a  c h a r g e  

e r a s e r   lamp  127  p r o v i d e d   w i t h i n   t h e   h a i r   b r u s h   r o l l e r  

1 2 6 .  

R e f e r r i n q   f u r t h e r   to   F i g .   9  s h o w i n g   p a r t   o f  

the   a r r a n g e m e n t   in  t h e   v i c i n i t y   of   t h e   h a i r   b r u s h  

r o l l e r   126  as  v i e w e d   f rom  t h e   c r o s s   s e c t i o n   t a k e n  

a l o n g   t h e   l i n e   I X - I X   of  F i g .   8,  t he   h a i r   b r u s h   r o l l e r  

126  i s   c o m p o s e d   of  a  c y l i n d r i c a l   member  128  of  l i g h t  

t r a n s m i t t i n g   m a t e r i a l ,   f o r   e x a m p l e ,   g l a s s   or  t h e  

l i k e ,   and  a  l a r g e   n u m b e r   of  b r u s h   b r i s t l e s   or  b r u s h  

h a i r s   129  of  f l e x i b l e   m a t e r i a l ,   f o r   e x a m p l e ,   a c r y l i c  

r e s i n   f i l l e d   on  t h e   o u t e r   p e r i p h e r a l   s u r f a c e   of  s a i d  

c y l i n d r i c a l   member  128 ,   and  is   d i s p o s e d   in  a  p a r a l l e l  



r e l a t i o n   w i t h   r e s p e c t   to  t he   a x i s   of  t he   p h o t o -  

r e c e p t o r   drum  4.  As  shown  in  F i g .   10,  t he   b r u s h  

b r i s t l e s   129  a re   f i l l e d   on  the   o u t e r   p e r i p h e r a l  

s u r f a c e   of  the   c y l i n d r i c a l   member  128  in  a  s p i r a l  

c o n f i g u r a t i o n   at  a  p r e d e t e r m i n e d   w i d t h   d,  w i t h  

l i g h t   t r a n s m i t t i n g   p o r t i o n s   131  b e i n g   f o r m e d   b e t w e e n  

t he   n e i g h b o r i n g   b r i s t l e - f i l l e d   p o r t i o n s l 3 0   as  s h o w n .  

The  l e n g t h   of  t he   b r u s h   b r i s t l e s   129  i s   so  d e t e r -  

mined   as  to  c o n t a c t   the   p e r i p h e r a l   s u r f a c e   of  t h e  

p h o t o r e c e p t o r   drum  4  by  a  l e n g t h   6  f rom  t he   f r e e  

end  of  s a i d   b r i s t l e s   ( F i g .   8 ) .   The  l e n g t h   6  s h o u l d  

s u i t a b l y   be  in  the   r e g i o n   f rom  1  to  5  mm. 

The  o p p o s i t e   ends   of  t he   c y l i n d r i c a l   member  128  a r e  

j o u r n a l l e d   by  s i d e   p l a t e s   133  of  a  f r a m e   132  of  t h e  

c l e a n i n g   d e v i c e   9  t h r o u g h   c o r r e s p o n d i n g   p l a i n  

b e a r i n g s   134.  W i t h i n   t he   c y l i n d r i c a l   member  1 2 8 ,  

a  c h a r g e   e r a s e r   lamp  127  h a v i n g   a  l e n g t h   l o n g e r  

t h a n   s a i d   c y l i n d r i c a l   member  128  is   c o a x i a l l y   e x -  

t e n d e d ,   w h i l e   the   o p p o s i t e   ends   of  the   c h a r g e   e r a s e r  

lamp  127  a re   s e c u r e d   by  s u p p o r t i n g   means  (no t   s h o w n ) .  

To  t he   one  end  of  the   c y l i n d r i c a l   member  128,   t h e r e  

is  s e c u r e d   the   e a r l i e r   d e s c r i b e d   g e a r   62,  w h i c h   i s  

e n g a g e d   w i t h   t he   g e a r   60  m o u n t e d   on  the   same  s h a f t  

as  the   s p r o c k e t   w h e e l   47  t h r o u g h   the   g e a r   61.  By 

the   d r i v i n g   f o r c e   t r a n s m i t t e d   f rom  the   s p r o c k e t  

w h e e l   47,  t he   c y l i n d r i c a l   member  128  is   d r i v e n   f o r  

r o t a t i o n   in  t h e   d i r e c t i o n   of  t he   a r r o w   135  in  F i g .  

8.  The  s p e e d   of  r o t a t i o n   of  t he   h a i r   b r u s h   r o l l e r  

126  i s   so  s e l e c t e d   t h a t   the   p e r i p h e r a l   s p e e d   at   t h e  

p o r t i o n   c o n t a c t i n g   t he   s u r f a c e   of  the   p h o t o r e c e p t o r  

drum  4  b e c o m e s   l a r g e r   by  0  to  500  m/H,  and  m o r e  

p r e f e r a b l y ,   by  100  to  300  m/H,  t h a n   the   p e r i p h e r a l  

s p e e d   of  t he   p h o t o r e c e p t o r   drum  4.  By  s e l e c t i n g  

the   r o t a t i o n a l   s p e e d   of  the   h a i r   b r u s h   r o l l e r   126  



as  d e s c r i b e d   a b o v e ,   p o s s i b l e   damage  to  t h e   s u r f a c e  

of  the   p h o t o r e c e p t o r   3  by  t h e   s l i d i n g   c o n t a c t   o f  

t h e   h a i r   b r u s h   r o l l e r   126  w i t h   t h e   p h o t o r e c e p t o r   d r u m  

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

m a g n e t i z a b l e   t o n e r   o v e r   t h e   p h o t o r e c e p t o r   3  may  b e  

a d v a n t a g e o u s l y   p r e v e n t e d .  

F u r t h e r m o r e ,   by  r o t a t i n q   t he   h a i r   b r u s h   r o l l e r   1 2 6  

a t   t he   p e r i p h e r a l   s p e e d   d i f f e r e n c e   as  d e s c r i b e d  

e a r l i e r ,   t h e   p o s i t i o n   of  t h e   m o n o - c o m p o n e n t   m a g n e t i z -  

a b l e   t o n e r   r e m a i n i n g   on  the   p h o t o r e c e p t o r   3  i s  

d e v i a t e d   or   s h i f t e d   in  t he   c i r c u m f e r e n t i a l   d i r e c t i o n  

by  the   h a i r   b r u s h   r o l l e r   126,   w h e r e b y ,   upon  p r o j e c -  

t i o n   of  l i g h t   of  the  c h a r g e   e r a s e r   lamp  127  o n t o   t h e  

s u r f a c e   of  t h e   p h o t o r e c e p t o r   3  t h r o u g h   the   l i g h t  

t r a n s m i t t i n g   p o r t i o n s   131,   t h e   l i g h t   i s   d i r e c t e d  

o n t o   t he   p o r t i o n   of  t h e   p h o t o r e c e p t o r   3  w h e r e   t h e  

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

t he   d i s p l a c e m e n t ,   and  the   p o r t i o n   is  e r a s e d   f o r  

c h a r g e ,   and  t h u s ,   t he   c l e a n i n g   by  the   m a g n e t i c   b r u s h  

c l e a n i n g   means   122  a t   t he   d o w n s t r e a m   s i d e   w i t h  

r e s p e c t   to   t h e   h a i r   b r u s h   r o l l e r   126  a l o n g   t h e  

r o t a t i o n a l   d i r e c t i o n   5  of  t h e   p h o t o r e c e p t o r   d r u m  

4  is  e f f e c t i v e l y   c a r r i e d   o u t .  

I t   i s   to  be  n o t e d   h e r e   t h a t   by  f i l l i n g   f l e x i b l e  

and  e l e c t r i c a l l y   c o n d u c t i v e   f i n e   c a r b o n   f i b e r s   o n  

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

member  128,   t r i b o e l e c t r i c a l   c h a r g i n g   due  to  s l i d i n g  

c o n t a c t   b e t w e e n   t h e   h a i r   b r u s h   129  and  p h o t o r e c e p t o r  

3  may  be  p r e v e n t e d .   M e a n w h i l e ,   i t   may  be  so  a r r a n g e d  

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

w a v e l e n g t h   a d v e r s e l y   a f f e c t i n g   the   p h o t o r e c e p t o r   3 

is   e m p l o y e d   f o r   t h e   c y l i n d r i c a l   member  128,   w h e r e b y  

t h e   c y l i n d r i c a l   member   128  may  a l s o   s e r v e   as  a  f i l t e r  

of  t he   c h a r g e   e r a s e r   lamp  1 2 7 .  



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

129  is   s p i r a l l y   f i l l e d   on  t h e   c y l i n d r i c a l   m e m b e r  

128,   t he   amoun t   of  l i g h t   p r o j e c t i o n   by  t he   c h a r g e  

e r a s e r   lamp  127  o n t o   t he   p h o t o r e c e p t o r   3  may  b e  

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

v a l s   of  t h e   l i g h t   t r a n s m i t t i n g   p o r t i o n s   131,   n u m b e r  

of  r e v o l u t i o n s   of  t he   h a i r   b r u s h   r o l l e r   126,   a n d  

c o n t a c t   l e n g t h   6  of  t he   h a i r   b r u s h   r o l l e r   126  w i t h  

r e s p e c t   to  t h e   p h o t o r e c e p t o r   3 .  

R e f e r e n c e   i s   a l s o   made  to   F i g .   11  s h o w i n g   a  s i m p l i -  

f i e d   c r o s s   s e c t i o n   t a k e n   a l o n g   t h e   l i n e   XI -XI   i n  

F i g .   8,  t he   m a g n e t i c   b r u s h   c l e a n i n g   means  122  i s  

d i s p o s e d   a t   a  p o s i t i o n   c l o s e   to  t he   p h o t o r e c e p t o r  

3  in  a  r e l a t i o n   p a r a l l e l   to  t he   a x i s   of  t he   p h o t o -  

r e c e p t o r   drum  4.  One  end  of  t h e   p e r m a n e n t   m a g n e t  

member  121  e x t e n d i n g   t h r o u g h   one  end  of  t he   s l e e v e  

120  t h r o u g h   a  b e a r i n g   140,  is   s e c u r e d   to  a  s u p p o r t  

member  141  f i x e d   to  t h e   s i d e   p l a t e   133.  M e a n w h i l e ,  

to  the   o t h e r   end  of  the   s l e e v e   120  wh ich   e x t e n d s  

t h r o u g h   the   s i d e   p l a t e   133  v i a   a  b e a r i n g   142,  t h e  

g e a r   57  is  f i x e d .   The  o t h e r   end  of  the   p e r m a n e n t  

m a g n e t   member  121  is   s u p p o r t e d   by  the   s l e e v e   1 2 0  

t h r o u g h   a  b e a r i n g   143.   The  p e r m a n e n t   m a g n e t   m e m b e r  

121  is   m a g n e t i z e d   by  a  m a g n e t i c   p o l e s   e q u a l l y  

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

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

n a t e l y   o p p o s i t e   p o l a r   o r i e n t a t i o n .  

As  d e s c r i b e d   e a r l i e r   w i t h   r e f e r e n c e   to  F i g .   2,  t h e  

power   is  t r a n s m i t t e d   to  the   g e a r   57,  w h e r e b y   t h e  

s l e e v e   120  is   r o t a t e d   in  the   d i r e c t i o n   i n d i c a t e d   b y  

t he   a r r o w   144.   ( R e f e r   to  F i g .   8.)   A c c o r d i n g l y ,   t h e  

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

l e n g t h   is   f o r m e d   by  the   r e s t r i c t i n g   member  123  s o  



as  to  be  in  c o n t a c t   w i t h   t h e   p h o t o r e c e p t o r   drum  4 .  

As  a  r e s u l t ,   t h e   m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r  

r e m a i n i n g   on  t he   p h o t o r e c e p t o r   3  is   a t t r a c t e d   o n t o  

t h e   s l e e v e   120  t h r o u g h   t h e   m a g n e t i c   a t t r a c t i n g   f o r c e  

of  t h e   p e r m a n e n t   m a g n e t   member   121,   and  t h u s ,  

r e m o v e d   f rom  t h e   s u r f a c e   of  t h e   p h o t o r e c e p t o r   3 .  

As  was  a l s o   e x p l a i n e d   w i t h   r e f e r e n c e   to   F i g .   9  a n d  

10,  t h e   t o n e r   r e m a i n i n g   on  t h e   p h o t o r e c e p t o r   3  i s  

d i s p l a c e d   o v e r   t he   p e r i p h e r a l   s u r f a c e   of  t h e   p h o t o -  

r e c e p t o r   3  t h r o u g h   a c t i o n   of  t h e   h a i r   b r u s h   r o l l e r  

126,  w h i l e   t he   e n t i r e   p e r i p h e r a l   s u r f a c e   of  t h e  .  

p h o t o r e c e p t o r   3  has   b e e n   e r a s e d   f o r   c h a r g e ,   s i n c e  

t h e   l i g h t   f rom  t h e   c h a r g e   e r a s e r   lamp  127  is  p r o -  

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

p o r t i o n s   131.   T h e r e f o r e ,   in   t h e   m a g n e t i c   b r u s h  

c l e a n i n g   means   122,   t he   t o n e r   on  t h e   p h o t o r e c e p t o r  

3  is  r e a d i l y   a t t r a c t e d   o n t o   t h e   s l e e v e   120,   w i t h  

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

by  t he   m a g n e t i c   b r u s h   c l e a n i n g   means  1 2 2 .  

R e f e r r i n g   b a c k   to  F i g .   8,  in  t he   m a g n e t i c   b r u s h  

c l e a n i n g   means   122,   a t   t h e   s i d e   r e m o t e   from  t h e  

p h o t o r e c e p t o r   drum  4,  t h e   r e s t r i c t i n g   member  123  

is   f i x e d   to  t h e   f r a m e   132  in   a  p o s i t i o n   c l o s e   t o  

t he   p e r i p h e r a l   s u r f a c e   of  t h e   s l e e v e   120.  By  t h i s  

r e s t r i c t i n g   member   123,   t h e   b r i s t l e   l e n g t h   of  t h e  

m a g n e t i c   b r u s h   on  t h e   s l e e v e   120  is   r e s t r i c t e d ,  

w h i l e   t h e   f e e d - i n   means   125  i s   p r o v i d e d   f o r   f e e d i n g  

the   s u r p l u s   t o n e r   t h u s   r e s t r i c t e d   i n t o   t he   t o n e r  

r e c e p t a c l e   124.   S t i l l   w i t h   r e f e r e n c e   to  t h e   m a g n e t i c  

b r u s h   c l e a n i n g   means   122,   a t   t h e   s i d e   r e m o t e   f r o m  

t h e   p h o t o r e c e p t o r   drum  4  and  a t   a  p o s i t i o n   l o w e r  

t h a n   t h a t   of  t he   m a g n e t i c   b r u s h   c l e a n i n g   means  1 2 2 ,  

t he   t o n e r   r e c e p t a c l e   124  open   a t   i t s   u p p e r   p o r t i o n  



is  p r o v i d e d ,   and  b e t w e e n   the   m a g n e t i c   b r u s h   c l e a n -  

ing  means  122  and  the   t o n e r   r e c e p t a c l e   124,  t h e r e  

is  f o r m e d   a  p a s s a g e   145  fo r   f e e d i n g - i n   t he   t o n e r .  

The  t o n e r   f e e d - i n   means  125  is  p r o v i d e d   a t   t he   u p -  
s t r e a m   s i d e   w i t h   r e s p e c t   to  t he   r e s t r i c t i n g   m e m b e r  

123  a l o n g   t he   r o t a t i o n a l   d i r e c t i o n   144  of  t he   s l e e v e  

120  a t   an  o p e n i n g   145a  of  the   p a s s a g e   145  a t   t h e  

s i d e   of  t he   c l e a n i n g   means  122.  The  f e e d - i n   m e a n s  

125  i n c l u d e s   t he   r o t a r y   s h a f t   58  s u p p o r t e d ,   a t   o p -  

p o s i t e   ends   t h e r e o f ,   by  t he   c o r r e s p o n d i n g   s i d e   p l a t e s  

133  t h r o u g h   b e a r i n g s   147,  and  a  t o n e r   t r a n s p o r t  

member  148  of  n o n - m a g n e t i z a b l e   m a t e r i a l   p r o v i d e d  

as  one  u n i t   w i t h   the   r o t a r y   s h a f t   58.  To  the   r o t a r y  
s h a f t   58,  t he   g e a r   56  is  f i x e d l y   m o u n t e d ,   and  b y  

t he   d r i v i n g   f o r c e   to  be  t r a n s m i t t e d   to  t he   g e a r   5 6 ,  

the   r o t a r y   s h a f t   58  is  r o t a t e d   in  t he   d i r e c t i o n  

i n d i c a t e d   by  the   a r r o w   149.  ( R e f e r   to  F i g .   8 . )  

The  t o n e r   t r a n s p o r t   member  148  is   a r r a n g e d   to  e x t e n d  

in  a  r e l a t i o n   p a r a l l e l   to  t he   r o t a r y   s h a f t   58,  w i t h  

o p p o s i t e   ends   t h e r e o f   p r e s s e d   at   r i g h t   a n g l e s ,   i n t o  

t he   r o t a r y   s h a f t   58  fo r   b e i n g   s e c u r e d   t h e r e a t .   T h e  

r o t a t i o n a l   d i r e c t i o n   149  of  the  r o t a r y   s h a f t   58  i s  

s e l e c t e d   to  be  o p p o s i t e   to  t h a t   of  the   s l e e v e   1 2 0 ,  

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

r e s t r i c t e d   by  the   r e s t r i c t i n g   member  123  is  t r a n s -  

p o r t e d   by  t he   t o n e r   t r a n s p o r t   member  148  so  as  t o  

be  p o s i t i v e l y   b r o u g h t   i n t o   t h e   p a s s a g e   145.   T h e  

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

p a s s a g e   145  f a l l s   in  the   p a s s a g e   145  by  i t s   own  w e i q h t  

and  fed  i n t o   t he   t o n e r   r e c e p t a c l e   1 2 4 .  

S t i l l   r e f e r r i n g   to  F i g .   8,  t he   t o n e r   r e c e p t a c l e   124  

is  p l a c e d   on  a  m i c r o s w i t c h   150  as  a  s w i t c h i n g   m e a n s ,  

w h i c h   is  s e t   to  be  r e n d e r e d   c o n d u c t i v e   when  t h e  



m o n o - c o m p o n e n t   t o n e r   to  be  a c c o m m o d a t e d   in  t h e  

t o n e r   r e c e p t a c l e   124  r e a c h e s   a  p r e d e t e r m i n e d   w e i g h t .  

The  m i c r o s w i t c h   150  as  d e s c r i b e d   above   is   c o n n e c t e d  

to  a  t o n e r   c o l l e c t i o n   i n d i c a t i n g   means   such   as  a  

p i l o t   lamp  or  t he   l i k e ,   and  i s   a r r a n g e d   to  i l l u m i -  

n a t e   t h e   p i l o t   lamp  when  t he   w e i g h t   of  t he   m o n o -  

c o m p o n e n t   m a g n e t i z a b l e   t o n e r   w i t h i n   t he   t o n e r  

r e c e p t a c l e   124  has   r e a c h e d   a  p r e d e t e r m i n e d   l e v e l .  

A c c o r d i n g l y ,   i t   is   r e a d i l y   d e t e c t e d   t h a t   t h e   t o n e r  

r e c e p t a c l e   124  has   b e e n   f i l l e d   w i t h   t he   m o n o - c o m p o -  
n e n t   m a g n e t i z a b l e   t o n e r .  

R e f e r e n c e   i s   made  to  F i g .   12  s h o w i n g   a  c r o s s   s e c -  
t i o n a l   v i ew  of  a  d e v e l o p i n g   a p p a r a t u s   a c c o r d i n g   t o  

a n o t h e r   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ,   b y  

w h i c h   t he   d e v e l o p i n g   a p p a r a t u s   7  of  t he   e m b o d i m e n t  

of  F i g s .   1  t h r o u g h   11  may  be  r e p l a c e d .  

In  t h e   e m b o d i m e n t   of  F i g .   12,  t h e   p e r m a n e n t   m a g n e t  
member  77  i s   m a g n e t i z e d   by  a  p a i r   of  m a g n e t i c  

p o l e s   (S  p o l e s   in  t h i s   e m b o d i m e n t )   h a v i n g   t h e   s a m e  

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

of  s l i d i n g   c o n t a c t   of  t he   b l a d e   member  76  w i t h   t h e  

d e v e l o p i n g   s l e e v e   71.  By  t h e   e x p e r i m e n t s   c a r r i e d  

out   by  t h e   p r e s e n t   i n v e n t o r s ,   r e m a r k a b l e   e f f e c t  

has  been   o b t a i n e d   when  the   m a g n e t i c   p o l e s   a r e  

d i s p o s e d   a t   i n t e r v a l s   of  2  to   6  mm  on  t he   c i r c u m -  

f e r e n t i a l   s u r f a c e   of  t he   p a r m a n e n t   m a g n e t   m e m b e r  

77.  M e a n w h i l e ,   in  a  p o s i t i o n   c o r r e s p o n d i n g   to  t h e  

b r i s t l e   c u t t i n g   member  75,  t h e   m a g n e t   member  77  i s  

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

two  m a g n e t i c   p o l e s   (S  p o l e s   in  t h i s   e m b o d i m e n t )  

and  h a v i n g   p o l a r i t y   o p p o s i t e   t h e r e t o   (N  p o l e   i n  

t h i s   e m b o d i m e n t ) .   S i n c e   o t h e r   c o n s t r u c t i o n s   o f  

t he   d e v e l o p i n g   d e v i c e   of  F i g .   12  a re   g e n e r a l l y  



In  the   e m b o d i m e n t   of  F i g .   13,  t he   p e r m a n e n t   m a g n e t  

member  77  is  m a g n e t i z e d   by  a  p a i r   of  m a g n e t i c   p o l e s  

h a v i n g   the   same  p o l a r i t y   (N  p o l e s   in  t h i s   e m b o d i m e n t )  

in  the   r a n g e   f rom  the   d e v e l o p i n g   p o s i t i o n   86  to  t h e  

b l a d e   member  76  a l o n g   the   r o t a t i o n a l   d i r e c t i o n   85  o f  

the   d e v e l o p i n g   s l e e v e   71.  These   m a g n e t i c   p o l e s   a r e  

a r r a n g e d ,   fo r   e x a m p l e ,   at  i n t e r v a l s   of  2  to  6  mm  on  
the   c i r c u m f e r e n t i a l   s u r f a c e   of  t he   p e r m a n e n t   m a g n e t  
member  77.  S i n c e   o t h e r   c o n s t r u c t i o n s   a re   g e n e r a l l y  

s i m i l a r   to  t h o s e   of  t he   a r r a n g e m e n t   of  F i g .   3,  d e t a i l  

d e s c r i p t i o n   t h e r e o f   is  a l s o   o m i t t e d   h e r e   fo r   b r e v i t y .  

By  the   a r r a n q e m e n t   of  F i o .   13  as  d e s c r i b e d   a b o v e ,   t h e  

m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r   of  the   m a g n e t i c  

b r u s h   fo rmed   on  t he   s u r f a c e   of  t h e   d e v e l o p i n g   s l e e v e  

71  no t   c o n t r i b u t i n g   to  t he   d e v e l o p i n g ,   and  r o t a t e d  

t o g e t h e r   w i t h   t he   d e v e l o p i n g   s l e e v e   71  f rom  t h e  

d e v e l o p i n g   p o s i t i o n   86  is  t e m p o r a r i l y   d i s p l a c e d   w h e n  

i t   p a s s e s   the   p o s i t i o n   at  w h i c h   s a i d   m a g n e t i c   p o l e s  

of  the   same  p o l a r i t y   a r e   d i s p o s e d   c l o s e   to  e a c h  

o t h e r .   The  above   d i s p l a c e m e n t   t a k e s   p l a c e   b e c a u s e ,  

in  t he   r e g i o n   b e t w e e n   t he   d e v e l o p i n g   p o s i t i o n   86  a n d  

the   p o s i t i o n   at  w h i c h   s a i d   m a g n e t i c   p o l e s   of  t h e  

same  p o l a r i t y   a re   d i s p o s e d ,   t he   r e g u l a r   v a r i a t i o n  

of  t he   c h a i n   s t r u c t u r e   of  t he   m a g n e t i c   b r u s h   o w i n g  

to  the   a l t e r n a t e   a r r a n g e m e n t   of  t he   N  p o l e s   and  S 

p o l e s   is  s h i f t e d   t o w a r d s   i r r e g u l a r   v a r i a t i o n .  

A c c o r d i n g l y ,   s i n c e   t h e   m o n o - c o m p o n e n t   m a g n e t i z a b l e  

t o n e r   whose   m a g n e t i z i n g   f u n c t i o n   i s   t h u s   w e a k e n e d  

is  t r a n s p o r t e d   up  to  t h e  p o s i t i o n   of  the   b l a d e   m e m b e r  

76,  the   t o n e r   may  be  e a s i l y   p e e l e d   o f f   or  s c r a p e d  

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

s l e e v e   7 1 .  



s i m i l a r   to   t h o s e   of  t h e   a r r a n g e m e n t   of  F i g .   3 ,  

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

b r e v i t y .  

By  m a g n e t i z i n g   t h e   p e r m a n e n t   m a g n e t   member   77  w i t h  

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

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

76,  t h e   a t t r a c t i n g   f o r c e   f o r   a t t r a c t i n g   t h e   m o n o -  

c o m p o n e n t   m a g n e t i z a b l e   t o n e r   o n t o   t he   d e v e l o p i n g  

s l e e v e   71  a t   t he   s l i d i n g   c o n t a c t   p o s i t i o n   of  t h e  

b l a d e   member   76  i s   w e a k e n e d .   M o r e o v e r ,   s i n c e   t h e  

m a g n e t i c   l i n e s   of  f o r c e   f rom  the   m a g n e t i c   p o l e s   o f  

t h e   same  p o l a r i t y   a r e   d i r e c t e d   in  t he   r a d i a l   d i r e c -  

t i o n   of  t h e   d e v e l o p i n g   s l e e v e   71,  t he   m o n o - c o m p o n e n t  

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

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

d e v e l o p i n g   s l e e v e   71.  T h e r e f o r e ,   t he   m o n o - c o m p o n e n t  

m a g n e t i z a b l e   t o n e r   on  t h e   d e v e l o p i n g   s l e e v e   71  i s  

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

71  at   a  p o s i t i o n   b e f o r e   t h e   s l i d i n g   c o n t a c t   p o s i t i o n  

of  t h e   b l a d e   member   76,  and  jumps  o v e r   t h e   s l i d i n g  

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

member   76,  and  t h u s ,   r e a c h e s   t he   p a s s i n g   h o l e s   1 0 6 .  

A c c o r d i n g l y ,   in  t h e   a b o v e   a r r a n g e m e n t ,   i t   is   n o t  

n e c e s s a r y   to  c a u s e   t h e   b l a d e   member  76  to   s t r o n g l y  

c o n t a c t   t h e   s l e e v e   71,  and  t h e r e f o r e ,   t h e   u n d e s i r -  

a b l e   b l o c k i n g   of  t h e   t o n e r   by  t h e   b l a d e   member   76 

can  be  p r e v e n t e d .  

R e f e r r i n g   to   F i g .   13,  t h e r e   i s   s h o w n ,   on  an  e n l a r g e d  

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

a c c o r d i n g   to  a  f u r t h e r   e m b o d i m e n t   of  t h e  

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

t h o s e   in  F i g .   3  a r e   d e s i g n a t e d   by  l i k e   r e f e r e n c e  

n u m e r a l s .  



I t   s h o u l d   be  n o t e d   t h a t   t he   p o s i t i o n   a t   w h i c h   t h e  

p a i r   of  m a g n e t i c   p o l e s   of  t he   same  p o l a r i t y   c l o s e  

to  e a c h   o t h e r   a re   to  be  m a g n e t i z e d   is  n o t   l i m i t e d  

to  be  one  p o s i t i o n   as  d e s c r i b e d   in  the   above   a r r a n g e -  

ment  of  F i g .   13,  bu t   may  be  f u r t h e r   m o d i f i e d   to  b e  

p r o v i d e d   at  a  p l u r a l i t y   of  s p o t s   in  t he   r a n g e   f r o m  

the   d e v e l o p i n g   p o s i t i o n   86  to  t he   b l a d e   member  76 

a l o n g   t h e   r o t a t i o n a l   d i r e c t i o n   8 5 .  

R e f e r r i n g   to  F i g .   14,  t h e r e   is   shown  a  t op   p l a n e  

view  of  a  m o d i f i e d   h a i r   b r u s h   r o l l e r   151  a c c o r d i n g  

to  t h e   p r e s e n t   i n v e n t i o n ,   by  w h i c h   the   h a i r   b r u s h  

r o l l e r   126  in  t he   e m b o d i m e n t   of  F i g s .   1  t h r o u g h   11 

may  be  r e p l a c e d .   As  shown  in  t he   m o d i f i e d   h a i r  

b r u s h   r o l l e r   151  of  F i g .   14,  t he   h a i r   b r u s h   r o l l e r  

may  be  f o rmed   by  f i l l i n g   the   h a i r   b r u s h   129  on  t h e  

p e r i p h e r a l   s u r f a c e   of  the   c y l i n d r i c a l   member  128  i n  

a  l a t t i c e - l i k e   p a t t e r n .  

R e f e r e n c e   i s   f u r t h e r   made  to  F i g .   15  s h o w i n g   a  c r o s s  
s e c t i o n   of  t he   a r r a n g e m e n t   f o r   t he   t o n e r   r e c e p t a c l e  

a c c o r d i n g   to  a  s t i l l   f u r t h e r   e m b o d i m e n t   of  t he   p r e -  
s e n t   i n v e n t i o n .   As  shown  in  the   a r r a n g e m e n t   o f  

F ig .   15,  t he   t o n e r   r e c e p t a c l e   124  may  be  so  a r r a n g e d  

as  to  be  p l a c e d   on  the   f r ame   132  t h r o u g h   a  s p r i n g  

152  so  t h a t ,   when  t he   s p r i n g   152  is  c o m p r e s s e d   by  

the   w e i g h t   of  the   m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r  

a c c u m u l a t e d   w i t h i n   t he   t o n e r   r e c e p t a c l e   124  and  t h e  

amount   of  t he   m o n o - c o m p o n e n t   m a g n e t i z a b l e   t o n e r   h a s  

r e a c h e d   a  p r e d e t e r m i n e d   v a l u e ,   t he   m i c r o s w i t c h   150  

is  r e n d e r e d   to  be  c o n d u c t i v e ,   by  w h i c h   a r r a n g e m e n t  

the   d e t e c t i o n   w e i g h t   can  be  a d j u s t e d   by  the   a d j u s t -  

ment   of  t h e   s p r i n g   f o r c e   of  t he   s p r i n g   1 5 2 .  



1.  A  c l e a n i n g   d e v i c e   f o r   a  t r a n s f e r   t y p e   e l e c t r o -  

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

b r u s h   c l e a n i n g   means   f o r   c l e a n i n g   o f f   a  m a q n e t i z a b l e   t o n e r  

r e m a i n i n g   of   a  p h o t o s e n s i t i v e   m a t e r i a l   a f t e r   t r a n s f e r ,  

c o m p r i s i n a  :  

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

b r u s h   c l e a n i n g   means   and  a  t r a n s f e r   z o n e ,   and  h a v i n q  

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

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

t r a n s m i t t i n g   m a t e r i a l   and  d r i v e n  f o r   r o t a t i o n   and  i s   i n  

c o n t a c t   w i t h   t he   p h o t o s e n s i t i v e   m a t e r i a l ;   a n d  

a  c h a r g e   e r a s e r   lamp  s e c u r e d   w i t h i n   t he   c y l i n d r i c a l  

m e m b e r .  

2.  A  c l e a n i n g   d e v i c e   f o r   a  t r a n s f e r   t y p e   e l e c t r o -  

s t a t i c   c o p y i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  t h e  

h a i r   b r u s h   i s   f i l l e d   on  t h e   p e r i p h e r a l   s u r f a c e   of  t h e  

c y l i n d r i c a l   member   to  fo rm  a  l i g h t   t r a n s m i t t i n g   p o r t i o n  

a l l o w i n g   l i g h t   f rom  t he   c h a r g e   e r a s e r   lamp  to  p a s s   o n t o  

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

3.  A  c l e a n i n g   d e v i c e   f o r   a  t r a n s f e r   t y p e   e l e c t r o -  

s t a t i c   c o p y i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1  or   2 ,  

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

r e s p e c t   to   t h e   p h o t o s e n s i t i v e   m a t e r i a l   a t   such   a  r o t a t i o n a l  

s p e e d  t h a t   p o s s i b l e   damage   to  t h e   s u r f a c e   of  t h e   p h o t o s e n -  

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

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

p r e v e n t e d .  

4.  A  c l e a n i n g   d e v i c e   f o r   a  t r a n s f e r   t y p e   e l e c t r o -  

s t a t i c   c o p y i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  2  o r  

3,  in  w h i c h   t he   c y l i n d r i c a l   member   i s   made  of  a  m a t e r i a l  

c a p a b l e   of   c u t t i n g   o f f   l i g h t   h a v i n q   w a v e l e n q h t  

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



5.  A  c l e a n i n g   d e v i c e   f o r   a  t r a n s f e r   t y p e   e l e c t r o -  

s t a t i c   c o p y i n q   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  2,  3 

or  4,  in  w h i c h   t he   h a i r   b r u s h   i s   made  of  a  e l e c t r i c a l l y  

c o n d u c t i v e   m a t e r i a l .  

6.  A  c l e a n i n g   d e v i c e   f o r   a  t r a n s f e r   t y p e   e l e c t r o -  

s t a t i c   c o p y i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  in  w h i c h  

the   m a g n e t i z a b l e   d e v e l o p i n g   m a t e r i a l   r e m a i n i n g   on  t h e  

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

b r u s h ,   t he   b r i s t l e   l e n q t h   of  w h i c h   is   r e s t r i c t e d   b y  

means  of  a  r e s t r i c t i n g   m e m b e r ,  

t h e r e   a r e   f u r t h e r   p r o v i d e d :  

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

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

t r i c t i n g   member ,   and  d r i v e n   to  r o t a t e   a r o u n d   an  a x i a l  

l i n e   p a r a l l e l   w i t h   a  r o t a t i o n a l   a x i a l   l i n e   of  the   m a q n e -  

t i c   b r u s h ;  

t r a n s p o r t i n g   means   of  n o n - m a g n e t i c   m a t e r i a l   f o r  

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

the   r e s t r i c t i n g   member  in  a  r o t a t i o n   of  t he   t r a n s p o r t i n a  

means  and  s e c u r e d   to  t h e   r o t a r y   s h a f t   at   a  r i g h t   a n a l e ,  

a  d e v e l o p i n g   m a t e r i a l   r e c e p t a c l e   fo r   r e c e i v i n a   t h e  

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

when  t he   t r a n s p o r t i n a   means   r o t a t e s   d o w n w a r d l y   h a v i n g   a n  

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

m a g n e t i c   b r u s h   w i t h   r e s p e c t   to  t h e   r o t a r y   s h a f t .  

7.  A  c l e a n i n g   d e v i c e   f o r   a  t r a n s f e r   t y p e   e l e c t r o -  

s t a t i c   c o p y i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  in  w h i c h  

t h e r e   a re   f u r t h e r   p r o v i d e d   a  s w i t c h i n g   means   fo r   a l t e r n a t -  

ing   a  s w i t c h i n g   mode  in  a c c o r d a n c e   w i t h   t he   w e i g h t   of  t h e  

d e v e l o p i n g   m a t e r i a l   s t o r e d   in  a  d e v e l o p i n q   m a t e r i a l  

r e c e p t a c l e   when  t h e   w e i g h t   is  r e a c h e d   a  p r e d e t e r m i n e d  

v a l u e .  



8.  A  d e v e l o p i n g   d e v i c e   f o r   an  e l e c t r o s t a t i c   c o p y i n g  

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

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

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

s e c u r e d   in   a  h o l l o w   d e v e l o p i n g   s l e e v e   made  of  n o n - m a g n e t i c  

m a t e r i a l   and  d r i v e n   to   r o t a t e ,   a  o n e - c o m p o n e n t   m a a n e t i z a b l e  

t o n e r   i s   s u p p l i e d   on  t h e   d e v e l o p i n g   s l e e v e   so  as  to   f o r m  

a  m a g n e t i c   b r u s h ,   and  a  b r i s t l e   c u t t i n g   member   r e s t r i c t s  

a  l e n g t h   of   t h e   m a g n e t i c   b r u s h ,   c h a r a c t e r i z e d   in   t h a t  

t h e r e   i s   p r o v i d e d   a  b l a d e   member   made  of  n o n - m a g n e t i c  

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

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

c u t t i n g   m e m b e r ,   i n c l i n i n g   to  s e p a r a t e   f rom  t he   p e r i p h e r a l  

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

r o t a t i o n a l   d i r e c t i o n ,   and  c o n t a c t i n g   w i t h   t h e   p e r i p h e r a l  

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

9.  A  d e v e l o p i n g   d e v i c e   f o r   an  e l e c t r o s t a t i c   c o p y i n g  

a p p a r a t u s   a c c o r d i n g   to  c l a i m   8,  in  w h i c h   t h e   n e i g h b o r i n g  

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

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

i z e d   p o s o t i o n   f a c i n g   t h e   b r i s t l e   c u t t i n g   member  and  a  

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

n e i g h b o r i n g   and  o p p o s i t e   p o l a r i z a t i o n   to  e a c h   o t h e r ,   t h e  

b l a d e   member   h a s  a  c o n s t r u c t i o n   so  as  to  a l l o w   t h e   o n e -  

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

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

member   and  t h e   m a g n e t i c   p o l e   c o n t a c t i n g   w i t h   t h e   b l a d e  

m e m b e r .  

10.  A  d e v e l o p i n g   d e v i c e   f o r   a n - e l e c t r o s t a t i c  

c o p y i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   8  or  9,  in  w h i c h  

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

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

p o l a r i z a t i o n .  



11.  A  d e v e l o p i n g   d e v i c e   f o r   an  e l e c t r o s t a t i c  

c o p y i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   8  or  9,  a  s i n g l e   o f  

m a g n e t i z e d   p o s i t i o n   of  t he   p e r m a n e n t   m a g n e t   has  a  p a i r  

of  n e i g h b o r i n g   m a g n e t i c   p o l e s   w i t h   t he   same  p o l a r i z a t i o n  

in  an  a r e a   f rom  a  d e v e l o p i n g   zone  to  the   b l a d e   m e m b e r  

a l o n g   the   r o t a t i o n a l   d i r e c t i o n   of  t he   d e v e l o p i n g   s l e e v e .  

12.  A  d e v e l o p i n g   d e v i c e   fo r   an  e l e c t r o s t a t i c   c o p y i n a  
a p p a r a t u s   a c c o r d i n g   to  c l a i m   8  or  9,  p l u r a l i t y   o f  

m a g n e t i z e d   p o s i t i o n s   of  t he   p a r m a n e n t   m a g n e t   has  a  p a i r  
of  n e i g h b o r i n g   m a g n e t i c   p o l e s   w i t h   t he   same  p o l a r i z a t i o n  

in  an  a r e a   f rom  the   d e v e l o p i n g   zone  to  t he   b l a d e   m e m b e r  

a l o n g   the   r o t a t i o n a l   d i r e c t i o n   of  t he   d e v e l o p i n g   s l e e v e .  

13.  A  d e v e l o p i n g   d e v i c e   f o r   an  e l e c t r o s t a t i c   c o p y i n a  

a p p a r a t u s   a c c o r d i n g   to  c l a i m   8,  in  w h i c h   the   d e v e l o p i n g  

m a t e r i a l   is   s u p p l i e d   o n t o   a  d e v e l o p i n g   r o l l e r   h a v i n q   t h e  

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

m a t e r i a l ,   t h e r e   a r e   f u r t h e r   p r o v i d e d ,  

a  s t o r a g e   c o n t a i n e r   h a v i n g   a  b o t t o m   fo rmed   in  a n  

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

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

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

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

c e n t e r   of  t he   a r c u a t e   b o t t o m   of  the   s t o r a g e   c o n t a i n e r ,  

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

m a t e r i a l   in  t he   s t o r a g e   c o n t a i n e r   to  s u p p l y   to  the   s u p p l y  

p o r t ,   and  e x t e n d i n g   r a d i a l l y   from  the   r o t a r y   s h a f t   to  t h e  

v i c i n i t y   of  the   i n n e r   s u r f a c e   of  the   b o t t o m   of  the   s t o r a a e  

c o n t a i n e r ,  

a  r a t c h e t   w h e e l   s e c u r e d   to  the   r o t a r y   s h a f t   a x i a l l y ,  

a  r o c k i n g   l e v e r   h a v i n g   one  end  s u p p o r t e d   by  a  p i n  

p a r a l l e l   to  the   r o t a r y   s h a f t ,   h a v i n g   the   o t h e r   end  e n a a g i n g  



to   a s s o c i a t e   w i t h   t h e   d e v e l o p i n g   r o l l e r ,   and  s w i n g a b l e  
a r o u n d   t h e   p i n   in   a c c o r d a n c e   w i t h   t h e   r o t a t i o n a l   m o t i o n   o f  

t h e   d e v e l o p i n g   r o l l e r ,   a n d  

a  c l a w   d i s p o s e d   on  t h e   i m m e d i a t e   p o r t i o n   of  t h e  

r o c k i n g   l e v e r   to   e n g a g e   w i t h   t e e t h   of  t h e   r a t c h e t   w h e e l ,  
and  f o r   d r i v i n g   to   r o t a t e   t he   r a t c h e t   w h e e l   in  a c c o r d a n c e  

w i t h   t h e   sw ing   m o t i o n   of  t h e   r o c k i n g   l e v e r .  

14.  A  d e v e l o p i n g   d e v i c e   f o r   an  e l e c t r o s t a t i c  

c o p y i n g   a p p a r a t u s   a c c o r d i n g   to   c l a i m   8,  in  w h i c h   t h e r e  

i s   p r o v i d e d   a  p r e s e n c e - d e t e c t i n g   d e v i c e   f o r   d e t e c t i n g  

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

a  d e t e c t i n g   member   made  of  n o n - m a g n e t i c   m a t e r i a l ,  

s w i n g a b l e   a b o u t   a  h o r i z o n t a l   a x i s   in  a  v e r t i c a l   p l a n e  

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

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

c e n t r a l   p o s i t i o n   of  n e i g h b o r i n g   N  p o l e   and  S  p o l e   of  t h e  

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

in  a c c o r d a n c e   w i t h   t h e   d e p r e s s i n g   f o r c e   of   t h e   m a g n e t i z a b l e  

t o n e r   a t t r a c t e d   by  t h e   p e r m a n e n t   m a g n e t   and  a  s e c o n d   a n g u l a r  

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

w i t h   t h e   own  w e i g h t   of  t h e   d e t e c t i o n g   member   a g a i n s t   t h e  

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

b e t w e e n   t h e   d e v e l o p i n g   s l e e v e   and  an  s u p p l y   p o r t   of  a  

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

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

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

an  e n g a g i n g   member   s w i n g a b l e   a b o u t   a  h o r i z o n t a l  a x i s  

f o r m e d   i n t e g r a l l y   t h e   d e t e c t i n g   member ,   a n d  

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

e n g a q i n q   member   f o r   c h a n g i n a   s w i t c h i n g   modes   in  r e s p o n s i v e  

to   t h e   f i r s t   and  s e c o n d   a n q u l a r   p o s i t i o n s   of  t h e   d e t e c t i n g  

m e m b e r .  
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