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Q.  
I l l  

Process  for  transferring  a  powder  image  which  has 
been  formed  with  permanently  magnetizable  developing 
powder,  which  process  comprises  the  steps  of  magnetically 
transferring  the  powder  image  (2)  to  an  intermediate  re- 
ceiving  member  (4)  having  a  uniform  magnetic  perme- 
ability  over  its  whole  surface  and  comprising  magnetizable 
material  having  no  remanent  magnetism  and  subsequently 
transferring  the  powder  image  from  the  intermediate  receiv- 
ing  material  (9).  The  transfer  of  the  powder  image  (2)  to 
the  intermediate  receiving  member  (4)  is  effected  by  mag- 
netizing  the  powder  image  (2)  and  contacting  it  with  the 
intermediate  receiving  member  (4).  In  a  specific  embodi- 
ment  of  the  invention,  the  powder  image  (2)  is  magnetized 
while  it  is  in  contact  with  the  surface  of  the  intermediate 
receiving  member  (4).  The  intermediate  receiving  member 
(4)  preferably  has  a  relative  magnetic  permeability  of  at 
least  2. 



The  i n v e n t i o n   r e l a t e s   to  a  process   for  m a g n e t i c a l l y   t r a n s f e r r i n g  

a  powder  image  formed  with  the  aid  of  permanent ly   m a g n e t i z a b l e   powder .  

According  to  the  process   of  the  s o - c a l l e d   i n d i r e c t   e l e c t r o p h o t o -  

graphic   copying  system,  such  as  th i s   has  been  app l i ed   in  p r a c t i c e ,   a 

l a t e n t   e l e c t r o s t a t i c   image  is  formed  in  a  p h o t o c o n d u c t i v e   ma te r i a l   and 

this   image  is  developed  with  a  deve lop ing   powder,  a f t e r   which  the  powder 

image  o b t a i n e d   is  t r a n s f e r r e d   to  a  r e c e i v i n g   m a t e r i a l ,   m o s t l y  

c o n s i s t i n g   of  p la in   paper ,   on  which  i t   is  f i x e d .   After   the  t r a n s f e r   o f  

the  powder  image  the  p h o t o c o n d u c t i v e   ma te r i a l   is  c leaned  and  used  f o r  

a  next  copying  r u n .  

The  t r a n s f e r   of  the  powder  image  to  the  r e c e i v i n g   ma te r i a l   i s  

mostly  e f f e c t e d   under  i n f l u e n c e   of  an  e l e c t r i c   f i e l d ,   which  is  g e n e r a t e d  

between  the  p h o t o c o n d u c t i v e   ma te r i a l   and  the  r e c e i v i n g   m a t e r i a l .   T h i s  

e l e c t r i c   t r a n s f e r   has  the  d i s a d v a n t a g e ,   tha t   b l u r r e d   images  o c c u r ,  
because  powder  p a r t i c l e s   are  d i s p e r s e d   as  a  r e s u l t   of  e l e c t r i c  

d i s c h a r g e s   which  c o n t i n u o u s l y   take  place  in  the  t r a n s f e r   zone.  A 

f u r t h e r   o b j e c t i o n   of  the  e l e c t r i c   t r a n s f e r   i s ,   tha t   with  regard  t o  

the  t r a n s f e r   e f f i c i e n c y   and  the  q u a l i t y   of  the  t r a n s f e r r e d   image  t h e  

r e s u l t s   o b t a i n e d   with  i t   are  dependent   on  the  a tmospher i c   c o n d i t i o n s  

and  the  e l e c t r i c   p r o p e r t i e s   of  the  deve lop ing   powder  and  t h e  

r e c e i v i n g   m a t e r i a l .  

In  order   tha t   a  powder  image  can  be  t r a n s f e r r e d   i n d e p e n d e n t l y  

of  the  a tmospher ic   c o n d i t i o n s   and  the  e l e c t r i c   p r o p e r t i e s   o f  

deve lop ing   powder  and  r e c e i v i n g   m a t e r i a l ,   i t   has  a l r e a d y   been  p r o p o s e d  

to  use  a  m a g n e t i c a l l y   a t t r a c t a b l e   deve lop ing   powder  for  t h e  

development  of  the  e l e c t r o s t a t i c   image  and  to  t r a n s f e r   the  powder  



image  under  i n f l u e n c e   of  the  magnet ic   f i e l d   of  a  permanent  magne t  

or  e l e c t r o   magnet  i n s t a l l e d   behind  the  r e c e i v i n g   m a t e r i a l .   However ,  

also  with  th i s   magnet ic   t r a n s f e r   method  b lu r r ed   images  occur ,   b e c a u s e  

during  the  e j e c t i o n   of  the  r e c e i v i n g   m a t e r i a l   out  of  the  t r a n s f e r  

zone  p a r t i c l e s   of  deve lop ing   powder  move  over  the  r e c e i v i n g   m a t e r i a l  

under  i n f l u e n c e   of  the  magnet ic   f i e l d .  

These  b lu r r ed   images  can  be  p reven ted   by  s i m u l t a n e o u s l y  

t r a n s f e r r i n g   the  powder  image  m a g n e t i c a l l y ,   and  f i x i n g   i t   with  t h e  

aid  of  hea t ,   as  d e s c r i b e d   in  the  U.S.  p a t e n t   s p e c i f i c a t i o n s   3  093  039 

and  3  106  479.  However,  an  o b j e c t i o n   o f  t h e s e   p roce s se s   i s ,   t ha t   t h e  

h e a t - f i x a t i o n   of  the  powder  image  is  c a r r i e d   out  while  the  image 

is  s t i l l   in  c o n t a c t   with  or  in  the  very  ne ighbourhood  of  the  p h o t o -  

conduc t ive   m a t e r i a l ,   so  tha t   i t   can  happen  tha t   melted  or  s o f t e n e d  

p a r t i c l e s   of  d e v e l o p i n g   powder  pe rmanent ly   d e p o s i t   on  the  p h o t o -  

conduc t ive   m a t e r i a l   and  c o n s e q u e n t l y   th i s   m a t e r i a l   can  no  more  be  

reused.   An  o b j e c t i o n   of  the  process   accord ing   to  U.S.  p a t e n t  

s p e c i f i c a t i o n   3  093  039,  in  which  t r a n s f e r   and  f i x i n g   of  the  powder  

image  take  place  s i m u l t a n e o u s l y   under  i n f l u e n c e   of  a  high  f r e q u e n c y  

magnetic  f i e l d ,   moreover  is  t ha t   a  very  g r e a t   q u a n t i t y   of  energy  i s  

r equ i red   in  order   to  reach  the  d e s i r e d   f i x ing   of  the  image .  

An  o b j e c t i o n   of  the  process   acco rd ing   to  U.S.  p a t e n t   s p e c i f i c a t i o n  

3  106  479,  in  which  a  hea t ing   e lement   is  i n s t a l l e d   in  the  t r a n s f e r  

zone  and  in  the  very  ne ighbourhood  of  the  p h o t o c o n d u c t i v e   m a t e r i a l ,  

is  tha t   also  the  p h o t o c o n d u c t i v e   m a t e r i a l   is  heated  c o n s i d e r a b l y ,  

by  which  i t s   p h o t o - e l e c t r i c   p r o p e r t i e s   qu i ck ly   dec rea se   and  only  a 

r e l a t i v e l y   l i m i t e d   number  of  copies   can  be  made  with  i t .  

In  the  Dutch  pa t en t   a p p l i c a t i o n   7209652,  with  r e f e r e n c e   to  Fig.  8 ,  

a  process   for  the  fo rmat ion   of  a  l a t e n t   magnet ic   image  is  d e s c r i b e d ,  

which  s t a r t s   from  a  powder  image  formed  e l e c t r o p h o t o g r a p h i c a l l y   w i t h  

the  aid  of  m a g n e t i c a l l y   a t t r a c t a b l e   deve lop ing   powder  on  a  p h o t o -  

conduc t ive   m a t e r i a l .   According  to  th i s   process   a  uniform  l ayer   o f  

permanent ly   m a g n e t i z a b l e   m a t e r i a l ,   which  l aye r   has  been  m a g n e t i z e d  

accord ing   to  a  f ine   l i n e a r   p a t t e r n ,   is  brought   in to   c o n t a c t   with  t h e  

i m a g e - c a r r y i n g   su r f ace   of  the  p h o t o c o n d u c t i v e   m a t e r i a l   and  t h e  

magne t ized   l a y e r  i s   demagnet ized  in  those  p o r t i o n s   which  are  not  i n  

con t ac t   with  the  powder  image,  with  the  aid  of  a  magnet ic   e r a s i n g  



head  which  is  i n s t a l l e d   behind  the  p h o t o c o n d u c t i v e   m a t e r i a l .   Dur ing  

the  fo rmat ion   of  the  l a t e n t   magnet ic   image  a  par t   of  the  m a g n e t i c a l l y  

a t t r a c t a b l e   deve lop ing   powder  is  t r a n s f e r r e d   to  th i s   magnet ic   image .  

However,  the  q u a n t i t y   of  t r a n s f e r r e d   deve lop ing   powder  is  smal l ,   so  

tha t   the  process   desc r ibed   cannot  be  app l i ed   wi thout   more  as  t r a n s f e r  

method  in  an  i n d i r e c t   e l e c t r o p h o t o g r a p h i c   copying  system.  A  f u r t h e r  

o b j e c t i o n   of  th is   process   i s ,   t ha t   for  magne t i z ing   the  p e r m a n e n t l y  

magne t i zab l e   l aye r   a  wide  magnet  head  must  be  used,   which  must  have  

been  manufactured  with  g rea t   p r e c i s i o n ,   in  order   to  ob ta in   a  m a g n e t i c  

f i e ld   of  uniform  s t r e n g t h   over  i t s   fu l l   working  w i d t h .  

The  ob j ec t   of  the  i n v e n t i o n   is  to  provide  for  an  improved 

process   for  the  t r a n s f e r   of  a  powder  image  which  has  been  formed  w i t h  

the  aid  of  a  pe rmanent ly   m a g n e t i z a b l e   powder,  in  which  process   t h e  

powder  image  is  m a g n e t i c a l l y   t r a n s f e r r e d   to  a  f i r s t   r e c e i v i n g   s u p p o r t  

and  from  the  f i r s t   r e c e i v i n g   suppor t   d i r e c t   or  i n d i r e c t   to  the  f i n a l  

r e c e i v i n g   suppor t .   This  process   is  c h a r a c t e r i z e d   in  tha t   the  powder  

image  is  t r a n s f e r r e d   to  a  f i r s t   r e c e i v i n g   suppor t   which  pos se s se s   an 

almost  uniform  magnet ic   p e r m e a b i l i t y   over  i t s   whole  su r f ace   and  which 

con ta in s   magne t i z ab l e   ma te r i a l   which  is  not  remanent ly   magne t i c ,   and 

in  tha t   the  t r a n s f e r   of  the  powder  image  to  the  f i r s t   r e c e i v i n g  

suppor t   is  e f f e c t e d   by  magne t i z ing   the  powder  image  and  by  b r i n g i n g  

i t   into  c o n t a c t   with  the  f i r s t   r e c e i v i n g   s u p p o r t .  

The  process   accord ing   to  the  i n v e n t i o n   d i f f e r s   from  t h e  

magnetic  t r a n s f e r   methods  known  up  to  now,  in  tha t   a  high  t r a n s f e r  

e f f i c i e n c y   is  achieved  and  in  tha t   sharp  images  are  o b t a i n e d ,   w i t h o u t  

n e c e s s i t y   to  fix  the  powder  image  in  some  way  ore  o ther   on  t h e  

r e c e i v i n g   suppor t   s i m u l t a n e o u s l y   with  the  magnet ic   t r a n s f e r .   In  t h i s  

way  the  o b j e c t i o n s   of  the  p r o c e s s e s ,   as  d e s c r i b e d   in  a b o v e - m e n t i o n e d  

U.S.  pa t en t   3  093  039  and  3  106  479,  are  prevented   in  the  p r o c e s s  

accord ing   to  the  i n v e n t i o n .  

The  f i r s t   r e c e i v i n g   suppor t   app l i ed   in  the  process   a c c o r d i n g  

to  the   i nven t ion  ha s   a  uniform  or  almost  uniform  p e r m e a b i l i t y   o v e r  

i t s   whole  s u r f a c e ,   and  c o n t a i n s   m a g n e t i z a b l e   ma te r i a l   which  has  no 

remanent  mangetism.  A  uniform  or  almost  uniform  magnet ic   p e r m e a b i l i t y  

over  the  whole  su r f ace   of  the  f i r s t   r e c e i v i n g   suppor t   is  n e c e s s a r y   t o  

p r e v e n t ,   tha t   powder  p a r t i c l e s   t r a n s f e r r e d   to  the  f i r s t   r e c e i v i n g  



suppor t   are  moved  over  the  s u r f a c e   of  the  suppor t   and  thus  d i s t u r b   t h e  

image.  The  m a g n e t i z a b l e   ma te r i a l   in  the  f i r s t   r e c e i v i n g   s u p p o r t  

p r e f e r a b l y   is  a  non- remanen t ly   magne t i c ,   f e r r o -   or  f e r r i m a g n e t i c  

ma te r i a l   which  has  a  r e l a t i v e   magnet ic   p e r m e a b i l i t y   of  at  l e a s t   5 .  

M a t e r i a l s   with  a  lower  r e l a t i v e   p e r m e a b i l i t y ,   for  i n s t a n c e   between  2 

and  5,  can  also  be  used  but  as  a  rule   a  s u f f i c i e n t l y   high  t r a n s f e r  

e f f i c i e n c y   can  only  be  o b t a i n e d   on  these   m a t e r i a l s ,   when  dur ing  t h e  

t r a n s f e r   of  the  powder  image  a  magnet ic   a u x i l i a r y   f i e l d   is  g e n e r a t e d  

and /or   the  powder  image  to  be  t r a n s f e r r e d   is  s t r o n g l y   m a g n e t i z e d .  

Magne t i zab le   m a t e r i a l s   with  a  r e l a t i v e   p e r m e a b i l i t y   lower  than  2  c a n  

u sua l l y   not  be  used,   because  on  these   too  low  t r a n s f e r   e f f i c i e n c i e s  

are  o b t a i n e d .   The  f i r s t   r e c e i v i n g   suppor t   may  f u l l y   c o n s i s t   of  t h e  

m a g n e t i z a b l e   m a t e r i a l ,   but  i t   may  a lso   c o n s i s t   of  a  lowly  m a g n e t i z a b l e  

or  n o n - m a g n e t i z a b l e   suppor t   on  which  a  l aye r   of  the  m a g n e t i z a b l e  

ma te r i a l   has  been  a p p l i e d .   Examples  of  s u i t a b l e   f i r s t   r e c e i v i n g  

suppor t s   are  suppor t s   which  c o n s i s t   of  i ron ,   c o b a l t ,   n i c k e l ,   s o f t  

magnetic   a l l oys   of  coba l t   and  nickel   or  of  n i c k e l ,   copper  and  i ron ,   a s  

well  as  suppor t s   which  c o n s i s t   of  copper ,   g l a s s ,   a luminium,  paper  o r  

p l a s t i c ,   on  which  a  l aye r   of  m a g n e t i z a b l e   m a t e r i a l ,   for  i n s t a n c e  

c o n s i s t i n g   of  any  of  the  above-ment ioned   metals   or  metal  a l l o y s ,   or  o f  

a  f ine  d i s p e r s i o n   of  m a g n e t i z a b l e   powder  in  a  f i lmforming   b inding  a g e n t ,  

has  been  app l i ed   with  or  w i thou t   the  aid  of  one  or  more  adhes ive   l a y e r s .  

Fu r the r   the  f i r s t   r e c e i v i n g   suppor t   may  also  c o n s i s t   of  a  s e l f   s u p p o r t i n g  

p l a s t i c   f i lm  in  which  m a g n e t i z a b l e   powder  is  f i n e l y   d i s p e r s e d .   If  t h e  

f i r s t   r e c e i v i n g   suppor t   c o n t a i n s   the  m a g n e t i z a b l e   ma te r i a l   in  the  form 

of  a  d i s p e r s i o n   in  a  f i lmforming   b inding   agen t ,   the  m a g n e t i z a b l e   m a t e r i a l  

should  have  been  d i s p e r s e d   un i formly   in  the  b inding  agen t ,   in  o rder   t o  

ob ta in   a  uniform  or  almost   uniform  magnet ic   p e r m e a b i l i t y   over  the  w h o l e  

su r f ace   of  the  f i r s t   r e c e i v i n g   s u p p o r t .  
The  p a r t i c l e   s ize   of  the  m a g n e t i z a b l e   ma te r i a l   p r e f e r a b l y   i s  

s m a l l e r   than  1  mic romet re ,   because  with  such  p a r t i c l e s   the  most  u n i f o r m  

laye r s   are  o b t a i n e d .   The  weight  r a t i o   between  m a g n e t i z a b l e   m a t e r i a l  

and  f i lmforming   b inding  agent  may  amount  to  3 :  1  to  10 :  1  and 

p r e f e r a b l y   is  5 :  1  to  8 :  1.  The  t r a n s f e r   of  the  powder  image ,  
formed  with  the  aid  of  pe rmanent ly   m a g n e t i z a b l e   powder,  to  the  f i r s t  

r e c e i v i n g   suppor t   takes   place  by  magne t i z ing   the  powder  image  and  by 



br ing ing   i t   in to   c o n t a c t   with  the  f i r s t   r e c e i v i n g   suppor t .   T h e  

magne t i z ing   of  the  powder  image  may  be  e f f e c t e d ,   before   the  image 

is  brought   into  c o n t a c t   with  the  f i r s t   r e c e i v i n g   s u p p o r t ,   but  i t   i s  

s impler   to  magnet ize   the  image  while  i t   is  in  c o n t a c t   with  the  f i r s t  

r e c e i v i n g   suppor t .   With  th i s   l a s t   method  the  powder  image  is  b r o u g h t  

into  con tac t   with  the  f i r s t   r e c e i v i n g   suppor t   and  a  magnet ic   f i e l d  

is  genera ted   in  the  c o n t a c t   zone,  between  the  f i r s t   r e c e i v i n g   s u p p o r t  

an  the  ma te r i a l   c a r r y i n g   the  powder  image,  which  magnetic   f i e l d   i s  

s u f f i c i e n t l y   s t rong  to  magnet ize   the  powder  image.  When  s e p e r a t i n g  

the  f i r s t   r e c e i v i n g   suppor t   f rom the   o ther   s u p p o r t ,   the  m a g n e t i z e d  

powder  is  kept  to  the  f i r s t   r e c e i v i n g   suppor t   by  i n f l u e n c e .  

The  powder  image  can  be  magnet ized   before   i t   is  brought   into  c o n t a c t  

with  the  f i r s t   r e c e i v i n g   suppor t   by  conveying  the  m a t e r i a l   c a r r y i n g  

the  powder  image  through  a  magnet ic   f i e ld   of  s u f f i c i e n t   s t r e n g t h .  

However,  th i s   u sua l l y   makes  i t   recommendable  to  takes  measures  i n  

order  to  p r e v e n t ,   tha t   during  the  i n t r o d u c t i o n  i n   and  the  e j e c t i o n  

out  of  the  magne t iz ing   zone  the  powder  p a r t i c l e s   can  be  moved  u n d e r  

i n f l u e n c e   of  the  e x t e r n a l   magnetic   f i e l d ,   and  thus  cause  image 

i n t e r f e r e n c e s .   Movement  of  the  powder  p a r t i c l e s   can  for  i n s t a n c e   be 

p reven ted   by  p r e s s ing   the  powder  image  in  and  near  the  m a g n e t i z i n g  

zone  a g a i n s t   a  d i amagne t i c   m a t e r i a l .  

The  powder  image  can  also  be  magnetized  a l r eady   during  the  image 

development  by  applying  the  m a g n e t i z a b l e   powder  with  the  aid  o f  

magnet ic   means,  for  i n s t a n c e   a  known  magnetic   brush  deve lop ing   d e v i c e ,  

on  the  l a t e n t   image  to  be  d e v e l o p e d .  

The  image  t r a n s f e r r e d   to  the  f i r s t   r e c e i v i n g   suppor t   i s  

s u b s e q u e n t l y   t r a n s f e r r e d   in  a  known  way  d i r e c t   or  i n d i r e c t   to  t h e  

f inal   r e c e i v i n g   s u p p o r t ,   which  will  most ly   c o n s i s t   of  p la in   p a p e r .  
The  d i r e c t   t r a n s f e r   of  the  powder  image  to  the  f ina l   r e c e i v i n g  

suppor t   can  for  i n s t a n c e   be  e f f e c t e d   in  the  way  as  d e s c r i b e d   in  t h e  

Dutch  pa ten t   a p p l i c a t i o n   7209652  a l r e a d y   ment ioned,   in  which  t h e  

f inal   r e c e i v i n g   suppor t   is  p ressed   a g a i n s t   the  powder  image  and  t h e  

image  t r a n s f e r r e d   as  a  r e s u l t   of  the  p r e s s u r e - e x e c u t i o n   i s  

s u b s e q u e n t l y   f ixed  in  a  s u i t a b l e   way,  for  i n s t a n c e   by  h e a t i n g ,   on  t h e  

f inal   r e c e i v i n g   s u p p o r t .   The  i n d i r e c t   t r a n s f e r   of  the  powder  image  t o  

the  f ina l   r e c e i v i n g   suppor t   can  for  i n s t a n c e   be  executed  in  the  way 



as  descr ibed  in   B r i t i s h   p a t e n t   s p e c i f i c a t i o n   1  245  426,  in  which  t h e  

powder  image  is  t r a n s f e r r e d   under  i n f l u e n c e   of  p r e s s u r e   on  a  r e s i l i e n t  

medium  and  s u b s e q u e n t l y   is  t r a n s f e r r e d   under  i n f l u e n c e   of  p r e s s u r e  

and  heat  from  the  r e s i l i e n t   medium  to  the  f ina l   r e c e i v i n g   suppor t   and 

is  f ixed  at  the  same  t i m e .  

The  process   accord ing   to  the  i n v e n t i o n   is  e s p e c i a l l y   a t t r a c t i v e   f o r  

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

in  which  for  the  development   of  the  e l e c t r o s t a t i c   image  a  p e r m a n e n t l y  

magne t i zab l e   deve lop ing   powder,  e l e c t r i c a l l y   conduc t ive   o r  

n o t - c o n d u c t i v e ,   is  used.  The  reason  of  t h i s   i s ,   t ha t   in  c o m p a r i s o n  

with  known  p roces se s   the  p rocess   accord ing   to  the  i n v e n t i o n   has  t h e  

g rea t   advan tage ,   t ha t   a  good  t r a n s f e r   of  the  powder  image  is  r e a l i z e d  

under  c o n d i t i o n s   which  are  very  f a v o u r a b l e   for  the  d u r a t i o n   or  l i f e  

of  the  p h o t o c o n d u c t i v e   medium  which  is  u s u a l l y   very  v u l n e r a b l e .  

Besides  the  f a c t ,   t ha t   in  the  process   accord ing   to  the  i n v e n t i o n   no 

heat  has  to  be  supp l i ed   to  the  powder  image  to  be  t r a n s f e r r e d ,   so 

tha t   thermal  charge  of  the  p h o t o c o n d u c t i v e   medium  is  p r e v e n t e d ,   o n l y  

a  s l i g h t   c o n t a c t - p r e s s u r e   between  p h o t o c o n d u c t i v e   medium  and  f i r s t  

r e c e i v i n g   suppor t   is  n e c e s s a r y ,   so  tha t   also  the  mechanical   c h a r g e  

of  the  p h o t o c o n d u c t i v e   su r face   is  l imi t ed   to  a  minimum.  In  l a s t -  

mentioned  r e s p e c t   the  process   accord ing   to  the  i n v e n t i o n   d i f f e r s  

from  the  process   as  d e s c r i b e d   in  B r i t i s h   pa t en t   s p e c i f i c a t i o n  

1  245  426  in  a  f a v o u r a b l e   way. 
When  apply ing   the  process   accord ing   to  the  i n v e n t i o n   in  t h e  

s o - c a l l e d   i n d i r e c t   e l e c t r o p h o t o g r a p h i c   copying  systems  the  t r a n s f e r  

e f f i c i e n c y   can  even  be  i n c r e a s e d   by  exposing  away  the  e l e c t r o s t a t i c  

cha rges ,   which  keep  the  powder  image  on  the  p h o t o c o n d u c t i v e   medium, 
before   or  during  the  t r a n s f e r .  

The  process   accord ing   the  i n v e n t i o n   can  be  app l i ed   f o r  

t r a n s f e r r i n g   powder  images  which  have  been  formed  with  the  aid  o f  

permanent ly   m a g n e t i z a b l e   deve lop ing   powders.  Such  p e r m a n e n t l y  

magne t i z ab l e   deve lop ing   powders  are  known.  They  u s u a l l y   c o n s i s t   o f  

t h e r m o p l a s t i c   r es in   p a r t i c l e s ,   in  which  permanent ly   m a g n e t i z a b l e  

powder,  for  i n s t a n c e   a  powder  as  mentioned  on  page  12  of  the  Dutch  

pa t en t   a p p l i c a t i o n   6806473,  is  f i n e l y   devided  in  a  q u a n t i t y   which  

mostly  l i e s   between  30  and  70  p e r c e n t s   by  weight .   Fu r the r   the  r e s i n  



p a r t i c l e s   may  also  con ta in   a d d i t i o n s ,   such  as  c o l o u r i n g   compounds  o r  

compounds  which  make  the  r e s in   p a r t i c l e s   e l e c t r i c a l l y   c o n d u c t i v e .  

These  a d d i t i o n s   may  have  been  f i n e l y   d iv ided   in  the  r es in   p a r t i c l e s  

or  may  have  been  d e p o s i t e d   on  the  s u r f a c e   of  the  res in   p a r t i c l e s .  

The  i nven t ion   is  f u r t h e r   e x p l a i n e d   in  below  example .  

Example.  

A  p h o t o c o n d u c t i v e   b e l t ,   manufac tured   as  d e s c r i b e d   in  the  example 

of  B r i t i s h   pa t en t   s p e c i f i c a t i o n   1  408  252  was  provided  in  a  known  way, 
by  s u c c e s s i v e l y   e l e c t r o s t a t i c a l l y   charg ing   and  imagewise  e x p o s i n g ,  

with  a  l a t e n t   charge  image  and  th i s   charge  image  was  d e v e l o p e d  

accord ing   to  the  known  magnet ic   brush  method  with  a  p e r m a n e n t l y  

m a g n e t i z a b l e ,   one-component   deve lop ing   powder  which  had  a  p a r t i c l e  

s ize  between  10  and  30  m i c r o m e t r e s ,   a  s p e c i f i c   r e s i s t a n c e   o f  

3  x  108  ohm.cm  and  c o n s i s t e d   of  t h e r m o p l a s t i c   p a r t i c l e s   which 

con ta ined   40  %  by  weight  of  epoxy  r e s in   and  60%  by  weight  o f  

permanent ly   magne t i z ab l e   y - f e r r i o x i d e   and  which  c a r r i e d   a  l aye r   o f  

e l e c t r i c a l l y   conduc t ive   carbon  on  t h e i r   s u r f a c e .   The  d e v e l o p i n g  

powder  was  prepared  accord ing   to  the  process   as  d e s c r i b e d   in  example  

3  of  the  Dutch  pa t en t   a p p l i c a t i o n   7508056.  The  image  thus  formed  on 

the  p h o t o c o n d u c t i v e   be l t   was  t r a n s f e r r e d   accord ing   to  the  process   of  t h e  

i n v e n t i o n   to  a  r e c e i v i n g   paper ,   by  conveying  the  p h o t o c o n d u c t i v e   b e l t  

through  a  t r a n s f e r   device  having  the  i n s t a l l a t i o n   as  s c h e m a t i c a l l y  

r e p r e s e n t e d   in  the  f i g u r e .  

In  the  t r a n s f e r   device  the  p h o t o c o n d u c t i v e   be l t   1,  which 

c a r r i e s   the  powder  image  2  to  be  t r a n s f e r r e d ,   is  conveyed  over  a 

s u p p o r t i n g   r o l l e r   3  and  with  s l i g h t   c o n t a c t - p r e s s u r e   is  brought   i n t o  

con t ac t   with  an  image  r e c e i v i n g   r o l l e r   4,  of  which  the  s leeve   5 

consis ts   of  copper  on  which  on  the  o u t s i d e   a  l ayer   of  nickel   with  a 

t h i c k n e s s   of  about  4  mic romet res   has  been  a p p l i e d .   The  s u p p o r t i n g  
r o l l e r   3  and  the  s leeve   5  are  dr iven  in  the  d i r e c t i o n   i n d i c a t e d   by 
the  arrows.   Within  the  r o t a t i n g   s leeve   5  a  s t a t i o n a r y   bar  magnet  6 

ex tend ing   in  axial   d i r e c t i o n   is  i n s t a l l e d   in  such  a  way,  tha t   i t s  

magnet  f i e l d   is  only  e f f e c t i v e   in  the  nip  between  the  r o l l e r   3  and 

the  s leeve   5.  The  magnet  f i e l d   gene ra t ed   in  the  nip  has  a  s t r e n g t h  

of  about  24  kA/m.  The  magnet  6  ach ieves   the  magne t i z ing   of  t h e  

powder  images  conveyed  into  the  nip  between  the  r o l l e r   3  and  t h e  



s leeve   5  and  f u r t h e r   serves   as  a u x i l i a r y   magnet  for  the  t r a n s f e r   of  t h e  

magnet ized  powder  image  to  the  m a g n e t i z a b l e   s l eeve   5.  For  improving  t h e  

t r a n s f e r   e f f i c i e n c y   a  lamp  7  is  i n s t a l l e d   j u s t   before   the  nip  be tween  

the  r o l l e r   3  and  the  s leeve   5,  which  lamp  exposes  away  the  charge  image 

s t i l l   p r e sen t   on  the  p h o t o c o n d u c t i v e   be l t   1.  

The  powder  image  t r a n s f e r r e d   to  the  s l eeve   5  is  t r a n s f e r r e d   in  the  n i p  

between  the  s l eeve   5  and  the  e l a s t i c   p r e s s u r e   r o l l e r   8  under  i n f l u e n c e  

of  p r e s s u r e   to  a  sheet   of  r e c e i v i n g   paper  9  supp l i ed   from  a  s tock  p i l e .  

F i n a l l y   the  powder  is  f ixed  on  the  r e c e i v i n g   paper  by  h e a t .  

Thus  sharp  copies   of  very  good  q u a l i t y   are  o b t a i n e d .   The  t r a n s f e r  

e f f i c i e n c y   upon  t r a n s f e r r i n g   the  powder  image  to  s l eeve   5  was  equal  t o  

the  e f f i c i e n c y   tha t   was  achieved  with  the  usual  e l e c t r i c   t r a n s f e r  

methods.  Equally  good  r e s u l t s   were  o b t a i n e d   when  i n s t e a d   of  a  l a y e r   o f  

nickel   the  s leeve   5  was  provided  with  a  l a y e r   c o n s i s t i n g   of  a  f i n e  

d i s p e r s i o n   of  non- remanen t ly   magnetic   y - f e r r i o x i d e   in  epoxy  r e s i n   i n  

the  volume  r a t i o   1  :  1 .  



1.  Process  for  t r a n s f e r r i n g   a  powder  image,  which  has  been 

formed  with  the  aid  of  permanent ly   magne t i z ab l e   deve lop ing   powder,  i n  

which  process   the  powder  image  (2)  is  m a g n e t i c a l l y   t r a n s f e r r e d   to  a 

f i r s t   r e c e i v i n g   suppor t   (4)  and  s u b s e q u e n t l y   from  the  f i r s t   r e c e i v i n g  

suppor t   d i r e c t   or  i n d i r e c t   to  the  f ina l   r e c e i v i n g   suppor t   ( 9 ) ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t   the  powder  image  (2)  i s  

t r a n s f e r r e d   to  a  f i r s t   r e c e i v i n g   suppor t   (4)  which  pos se s se s   a 

uniform  or  almost  uniform  magnetic  p e r m e a b i l i t y   over  i t s   whole  s u r f a c e  

and  which  con ta in s   magne t i z ab l e   ma te r i a l   which  is  not  r e m a n e n t l y  

m a g n e t i z a b l e ,   and  in  tha t   the  t r a n s f e r   of  the  powder  image  (2)  to  t h e  

f i r s t   r e c e i v i n g   suppor t   (4)  is  e f f e c t e d   by  magne t i z ing   the  powder 

image  (2)  and  by  b r ing ing   i t   into  c o n t a c t   with  the  f i r s t   r e c e i v i n g  

suppor t   ( 4 ) .  

2.  Process  accord ing   to  claim  1 ,  c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  

t  h  a  t   the  f i r s t   r e c e i v i n g   suppor t   (4)  pos se s se s   a  r e l a t i v e   magne t i c  

p e r m e a b i l i t y   at  l e a s t   2 .  

3.  Process  accord ing   to  any  of  the  p reced ing   c l a i m s ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t   the  magne t i z ing   of  the  powder 

image  (2)  is  e f f e c t e d ,   while  it   is  in  c o n t a c t   with  the  f i r s t   r e c e i v i n g  

suppor t   ( 4 ) .  

4.  E l e c t r o p h o t o g r a p h i c   process   in  which  in  a  p h o t o c o n d u c t i v e  

ma te r i a l   a  l a t e n t   e l e c t r o s t a t i c   image  is  formed,  th is   l a t e n t   image 

is  developed  with  a  permanent ly   m a g n e t i z a b l e   powder  and  the  powder  

image  (2)  is  m a g n e t i c a l l y   t r a n s f e r r e d   to  a  r e c e i v i n g   suppor t   ( 4 ) ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i n  t h a t   the  t r a n s f e r  o f   the  powder 

image  (2)  is  e f f e c t e d   accord ing   to  the  process   of  any  of  t h e  

p reced ing   c l a i m s .  






	bibliography
	description
	claims
	drawings
	search report

