
J E u r o p a i s c h e s   

Pa tentamt  

European  Patent  Office  ©  Publication  number:  0  0 7 1  
Office  europeen  des  brevets  J \ 2  

©  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  82303973.0  ©  Int.  CI.3:  G  03  G  15 /08  
^   G  03  G  15 /06  
©  Date  of  filing:  27.07.82 

®  Priority:  27.07.81  US  286916 

©  Date  of  publication  of  application: 
09.02.83  Bulletin  83/6 

@  Designated  Contracting  States: 
DE  GB 

<  

If) 
CO 

©Applicant:  XEROX  CORPORATION 
Xerox  Square  -020 
Rochester  New  York  14644(US) 

©  Inventor:  Hays,  Dan  A. 
297  Mason  Road 
Fairport  New  York  144S0(US) 

@  Inventor:  Wayman,  William  H. 
411  Bills  Road 
Macedon  New  York  14502(US) 

©  Representative:  GoodeJanRoy  et  al, 
European  Patent  Attorney  c/o  Rank  Xerox  Patent 
Department  338  Euston  Road 
London  NW1  3BH(GB) 

@  Apparatus,  process  for  charging  insulating  toner  particles. 
An  apparatus  and  process  for  electrostatically  charging 

insulating  toner  particles  (24)  to  either  a  positive  or  negative 
polarity,  and  an  etectrostatographic  imaging  system  contain- 
ing  such  apparatus.  The  apparatus  includes  a  transporting 
surface  (12)  and  a  charging  surface  (16)  which  are  arranged 
so  as  to  be  in  close  proximity  to  one  another  in  a  charging 
zone  (19),  the  transporting  surface  (12)  being  arranged  to 
transport  the  particles  through  the  charging  zone  (19)  in 
contract  with  the  charging  surface  (16),  and  said  surfaces 
being  electrically  biased  (20,18)  to  predetermined  potentials. 
In  one  embodiment,  the  apparatus  comprises  a  roller  (12) 
containing  a  coating  (13)  thereon,  a  toner  supply  (14) 
containing  therein  uncharged  insulating  toner  particles  (24), 
a  charge  injecting  means  (16),  a  voltage  source  (18)  for  said 
charge  injecting  means,  and  a  voltage  source  (20)  for  said 
roller,  wherein  charges  are  injected  from  said  charge  inject- 
ing  means  into  the  uncharged  insulating  toner  particles 
deposited  on  said  roller,  said  injection  being  accomplished  in 
a  charging  zone  (19)  encompassed  by  said  roller  and  said 
charge  injecting  means. 



This  i n v e n t i o n   r e l a t e s   to  an  appa ra tu s   and  p rocess   f o r  
e l e c t r o s t a t i c a l l y   cha rg ing   i n s u l a t i n g   toner   p a r t i c l e s .   The 
i n v e n t i o n   is  p a r t i c u l a r l y ,   a l though  not  e x c l u s i v e l y ,   c o n c e r n e d  
with  such  an  a p p a r a t u s   and  process   used  in  a n  
e l e c t r o s t a t o g r a p h i c   a p p a r a t u s   for  the  development  of  e l e c t r o s t a t i c  
l a t e n t   i m a g e s .  

The  fo rmat ion   and  development   of  e l e c t r o s t a t o g r a p h i e   images,  and  

more  speci f ica l ly   xerographic   images,   is  well  known  in  the  art  as  descr ibed  f o r  

example  in  U.  S.  Pa ten t   2,297,691.  In  one  known  method  for  causing  t h e  

deve lopment   of  such  images,   a  developer   composition  compr i sed   of  t o n e r  

par t ic les   and  carr ier   par t ic les   is  cascaded  over  an  image  bear ing   m e m b e r ,  

wherein  the  toner  par t ic les   which  are  t r iboe lec t r i ca l ly   charged   to  a  c e r t a i n  

polari ty  and  magni tude   deposit  in  regions  of  the  imaging  su r f ace   where  t h e r e  

is  a  p r eponde rence   of  charge  of  opposite  polarity.  In  ano the r   form  o f  

deve lopment   known  as  magnet ic   brush  development ,   magne t i c   carr iers   a r e  

employed,   r e f e r ence   U.  S.  Pa t en t   3,641,980,  wherein  magne t i c   forces  a r e  

employed  for  the  purpose  of  causing  toner  part icles   to  deposit  on  the  imag ing  

member .   In  addition  to  providing  for  the  superior  deve lopment   of  solid  i m a g e  

areas,  magnet ic   brush  deve lopment   systems  are  more  compac t   than  c a s c a d e  

deve lopment   systems,   and  do  not  depend  on  gravity  for  causing  the  t o n e r  

par t ic les   to  deposit  on  the  imaging  member   surface,   a  f ac to r   which  a l lows 

more  f reedom  in  loca t ing   the  developer   s t a t i o n .  

In  developer   mixtures   used  in  conventional   cascade   d e v e l o p m e n t  

systems,   there  is  a  t r i boe l ec t r i c   charging  relat ionship  b e t w e e n   the  t o n e r  

par t ic les   and  the  carr ier   par t ic les ,   thus  for  example,  the  toner   par t ic les   a r e  

charged  negat ively ,   and  the  carr ier   part icles   are  charged  pos i t ive ly ,   a c c o r d -  

ingly,  posit ively  and  negat ively   charged  images  cannot  easily  be  r e n d e r e d  

visible  with  the  same  developer .   Also,  the  t r iboe lec t r ic   p rope r t i e s   of  t h e  

toner  composi t ion  while  necessary   for  development   can  cause  problems,  f o r  

example,   uneven  charging,  of   the  toner  causes  background  deposi ts ,   as  t h e  

forces  be tween   the  carr ier   and  toner  part icles  result  in  various  t h r e s h o l d  



levels  from  toner  par t ic le   to  toner  par t ic le .   Fur ther ,   since  the  toner  p a r t i c l e s  

retain  their  charge  for  extended  periods  of  t ime,  any  toner  tha t   escapes  t h e  

deve lopment   zone  and  enters  into  other  parts  of  the  e l e c t r o s t a t o g r a p h i c  

apparatus   can  cause  mechan ica l   problems.  While  magnet ic   brush  d e v e l o p m e n t  

overcomes   some  of  the  problems  encounte red   with  cascade   deve lopment ,   it  is 

in  some  ins tances   less  e f f ic ien t   in  that  it  requires  t r i b o e l e c t r i c a l l y   c h a r g e d  

t o n e r s .  

There  has  also  been  described  in  the  prior  art  magne t ic   d e v e l o p -  

ment  systems  and  ma te r i a l s   wherein  carr ier   par t ic les   are  not  u t i l ized,   that  is,  

one  component   developer   composi t ions.   One  such  system  is  descr ibed  in  U.  S. 

Pa tent   2,846,333,  which  patent   discloses  the  use  of  a  magne t i c   brush  to  app ly  

toner  par t ic les   formed  of  magne t i t e   and  resin  mate r ia l s .   One  d i f f i c u l t y  

encoun te red   with  this  process  is  that   the  re la t ive ly   high  e l ec t r i c a l   c o n -  

duct ivi ty  of  the  toner  par t ic les   renders  e l e c t r o s t a t i c   t ransfer   r a the r   d i f f i cu l t .  

Also  there  is  descr ibed  in  U.  S.  3,909,258  e l e c t r o s t a t i c   deve lopmen t   u t i l i z i n g  

magnet ic   brush  and  no  c a r r i e r   part icles.   The  developing  compos i t ion   used  in 

such  systems  is  compr ised   of  toner  par t ic les ,   r e f e r e n c e   U.S.  3,639,245.  One  

d i sadvantage   of  such  a  toner  composi t ion  is  that   it  does  not  t r a n s f e r  

e f f ic ien t ly   from  a  pho toconduc t ive   subs t ra te   to  plain  bond  p a p e r .  

Most  single  component   deve lopment   sys tems  control   b a c k g r o u n d  

deposit ion  with  magne t i c   forces,   and  as  such  forces  are  genera l ly   weaker  t h a n  

e l e c t r o s t a t i c   forces,   background  development   from  single  componen t   s y s t e m s  

is  typically  infer ior   to  e l e c t r o s t a t i c   systems  employing  two  c o m p o n e n t  

developer  compos i t ions .   Addit ionally,   many  single  componen t   d e v e l o p m e n t  

systems  use  conduc t ive   toner  charged  by  induction,   however,   conduct ive   t o n e r  

usually  requires  special   papers  and  the  l i ke .  

The  u t i l i za t ion   of  insulating  toner  par t ic les   is  thus  impor tan t   f o r  

background  control ,   and  also  such  par t ic les   can  be  t r a n s f e r r e d   r a t h e r  

ef f ic ient ly   and  e f f ec t ive ly   from  a  photorespons ive   surface   to  plain  pape r .  
While  many  d i f ferent   suitable  methods  are  known  for  charging  toner  p a r t i c l e s ,  

there  continues  to  be  a  need  for  an  e f fec t ive   simple  method  for  c h a r g i n g  

insulative  toner  par t ic les ,   to  a  desired  charge  magni tude  and  a  desired  pos i t ive  

or  negative  charge  p o l a r i t y .  

Other  deve lopment   methods  include  powder  cloud  deve lopment   as 

described  in  U.  S.  Pa t en t   2,217,776  and  touchdown  deve lopment   as  described  in 

U.  S.  Patent   3,166,432.  In  the  '432  pa tent   there  is  d isc losed  the  use  of  a  



c o n d u c t i v e   one  component  deve lope r   ( toner   and  no  c a r r i e r   p a r t i c l e s )   f o r  

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

suppor t   member  c o n t a i n i n g   a  l aye r   of  conduc t ive   t one r   p a r t i c l e s   i n t o  

c o n t r a c t   with  the  charge  p a t t e r n .   The  toner   p a r t i c l e s   are  held  to  t h e  

suppor t   member  p r i m a r i l y   by  Vander  Waals  f o r c e s ,   and  the  c o n d u c t i v e  

suppo r t   is  ma in t a ined   at  a  b iased   p o t e n t i a l   dur ing  d e v e l o p m e n t .  

The  p r e s e n t   i n v e n t i o n   is  in tended   to  provide   an  a p p a r a t u s   and  

p roce s s   for  cha rg ing   i n s u l a t i v e   toner   p a r t i c l e s   to  e i t h e r   a  p o s i t i v e  

p o l a r i t y   or  a  n e g a t i v e   p o l a r i t y .  

According  to  one  a spec t   of  the  i n v e n t i o n ,   t he re   is  provided  a n  

a p p a r a t u s   for  e l e c t r o s t a t i c a l l y   c h a r g i n g  i n s u l a t i n g   t one r   p a r t i c l e s  

c o m p r i s i n g   a  t r a n s p o r t i n g   s u r f a c e   and  a  cha rg ing   s u r f a c e   which  a r e  

a r r a n g e d   so  as  to  be  in  c lose  p rox imi ty   to  one  ano the r   in  a  c h a r g i n g  

zone,  the  t r a n s p o r t i n g   s u r f a c e   being  a r ranged   to  t r a n s p o r t   t h e  

p a r t i c l e s   through  the  cha rg ing   zone  in  c o n t a c t   with  the  c h a r g i n g  

s u r f a c e ,   and  said  s u r f a c e s   being  e l e c t r i c a l l y   b iased   to  p r e d e t e r m i n e d  

p o t e n t i a l s .  

According  to  ano ther   a spec t   of  the  i n v e n t i o n ,   t he re   is  p r o v i d e d  

a  p r o c e s s   for  e l e c t r o s t a t i c a l l y   charg ing   i n s u l a t i n g   t one r   p a r t i c l e s  

compr i s i ng   a r r a n g i n g   a  t r a n s p o r t i n g   su r face   and  a  cha rg ing   su r face   t o  

be  in  c lose   p rox imi ty   to  one  ano the r   in  a  charg ing   zone,  t r a n s p o r t i n g  

the  p a r t i c l e s   on  the  t r a n s p o r t i n g   su r face   through  the  cha rg ing   zone  i n  

c o n t a c t   with  the  c h a r g i n g  s u r f a c e ,   and  e l e c t r i c a l l y   b i a s i n g   s a i d  

s u r f a c e s   to  p rede te rmined   p o t e n t i a l s .  

The  a p p a r a t u s   and  p rocess   of  the  i n v e n t i o n   has  the  a d v a n t a g e  

tha t   i t   p rov ides   a  p rocess   for  charg ing   i n s u l a t i v e   t one r   p a r t i c l e s  

while  s i m u l t a n e o u s l y   c o n t r o l l i n g   background  development ,   and  p r o v i d i n g  

for  the  e f f i c i e n t   and  e f f e c t i v e   t r a n s f e r   of  such  toner   p a r t i c l e s   from  a n  

image  b e a r i n g   su r face   to  p l a in   p a p e r .  

In  one  embodiment,  the  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   to  an  

improved  a p p a r a t u s   for  charg ing   uncharged  i n s u l a t i n g   t one r   p a r t i c l e s ,  

which  a p p a r a t u s   comprises  in  o p e r a t i v e   r e l a t i o n s h i p   a  r o l l e r   means 

c o n t i n i n g   a  coa t i ng   theron,   a  toner   supply  means  c o n t a i n i n g   t h e r e i n  

uncharged  i n s u l a t i n g   toner  p a r t i c l e s ,   a  charge  i n j e c t i n g   means,  a 

v o l t a g e   source  means  for  the  charge  i n j e c t i n g   means,  and  a  

v o l t a g e   source  means  for  the  r o l l e r   means,  wherein  charges   a r e  

i n j e c t e d   from  the  charge  i n j e c t i n g   means  in to   the  u n c h a r g e d  

i n s u l a t i n g   toner   p a r t i c l e s   d e p o s i t e d   on  the  r o l l e r   means,  t h e  



in ject ion  being  accompl i shed   in  a  charging  zone  encompassed   by  the  r o l l e r  

means  and  the  charge  in ject ing  m e a n s .  

In  another   embod imen t   the  present   invent ion  is  d i rec ted   to  a  

process  for  charging  insulat ing  uncharged  toner  par t ic les   con ta ined   on  a  r o l l e r  

means,  to  a  posit ive  or  nega t ive   polarity  by  inject ing  the  appropr i a t e   c h a r g e s  

thereon ,   or  there in   from  charges  originating  from  a  charge  in ject ing  e l e c t r o d e  

means  which  con tac t s   toner  par t ic les   contained  in  a  zone  be tween   the  r o l l e r  

means  and  the  e l ec t rode   means,  the  polarity  of  the  charges   conta ined  on  t h e  

insulat ing  toner   par t ic les   being  dependent   on  the  polar i ty   of  the  c h a r g e s  

supplied  to  the  charging  e l ec t rode   by  a  voltage  source  means.  The  t h u s  

charged  insula t ing  toner  par t ic les   can  be  employed  in  e l e c t r o s t a t o g r a p r l i c  

imaging  sys tems ,   pa r t i cu la r ly   xerographic  imaging  sys tems.   Accordingly,   i n  

a c c o r d a n c e   with  the  process  of  the  present  invent ion  and  the  a p p a r a t u s  

thereof ,   toner   par t ic les   can  be  charged  to  the  desired  po lar i ty   without  t h e  

u t i l i za t ion   of  car r ie r   par t ic les   as  is  customari ly  p r ac t i c ed   in  the  prior  a r t .  

In  acco rdance   with  another   feature   of  the  p resen t   invention,   t h e r e  

is  provided  an  improved  e l e c t r o s t a t o g r a p h i c   imaging  appa ra tus   comprising  a  

charging  means,   an  imaging  means,   a  development   means,   a  t r ans fe r   means,  a  

fusing  means ,   an  optional   cleaning  means  and  a  fixing  means,  the  i m p r o v e m e n t  

residing  in  the  deve lopment   means  which  comprise  in  opera t ive   re la t ionship   a  

roller  means ,   containing  a  coat ing  thereon,  a  toner   supply  means  c o n t a i n i n g  

there in   u n c h a r g e d   insulat ing  toner  par t ic les ,   a  charge  in jec t ing  means,  a  

v o l t a g e   source   means,  for  said  charge  injecting  means,  a  vol tage  source  m e a n s  

for  said  ro l ler   means,  wherein  charges  are  injected  from  said  charge  i n j e c t i n g  

means  into  the  uncharged  insulating  toner  par t ic les   deposi ted   on  said  r o l l e r  

means,  said  inject ion  accompl i shed   in  a  charging  zone  encompassed   by  s a i d  

roller  means   and  said  charge  injecting  means,  and  wherein  the  r e s u l t i n g  

charged  insu la t ing   toner  par t ic les   are  deposited  on  an  imaging  m e m b e r .  
The  present   invent ion  and  various  a l t e r n a t i v e   embodiments   t h e r e o f  

will  now  be  descr ibed  with  r e f e rence   to  the  Figures  w h e r e i n :  

Figure  1  is  an'  e levat ional   view  i l lus t ra t ing   the  d e v e l o p m e n t  

appara tus   and  deve lopment   process  of  the  present   i n v e n t i o n .  

Figure  2  i l lus t ra tes   the  use  of  the  appara tus   and  process  of  t h e  

present   invent ion   in  a  convent iona l   e l e c t r o s t a t o g r a p h i c   imaging  s y s t e m .  



I l lus t ra ted   in  Figure  1  is  the  appara tus   and  process  of  the  p r e s e h t  

invention  genera l ly   des igna ted   7  comprising  an  imaging  member   means  10,  a  

roller  means  12,  conta in ing   thereon  coating  13,  toner  supply  reservoi r   means  14, 

containing  there in   uncharged   insulating  toner  pa r t i c l e s   24,  a  c h a r g i n g  

e lec t rode   means  16,  a  pressure   blade  means  17,  a  vol tage  source  means  18,  a  

voltage  source  means  20,  and  charging  zone  19.  The  uncharged   insulat ing  t o n e r  

par t ic les   24  are  m e t e r e d   onto  the  roller  means  12  as  the  roll  moves  in  t h e  

direct ion  i l l u s t r a t ed   by  the  arrow,  the  amount   of  toner   pa r t i c les   b e i n g  

deposited  on  said  roll  dependent   primarily  on  the  spacing  be tween   the  t o n e r  

supply  reservoir   14  and  roller  12.  The  toner  supply  reservoi r   thus  f u n c t i o n s  

similar  to  a  doctor  blade  and  is  mainta ined  at  a  specif ic   angle  and  at  a  

suff ic ient   pressure   so  as  to  provide  uncharged  insulat ing  toner  par t ic les   on  t h e  

roller  means  12  in  a  th ickness   of  from  about  12  to  about   5p  m i c r o n s ,  a n d  

preferably   from  about  12  to  a b o u t   25  microns,  or  p r e fe rab ly   about  1  layer  o f  

toner  par t ic les .   The  insulat ing  toner  par t ic les   are  adhered   to  the  roller  m e a n s  

12  by  e l e c t r o s t a t i c   a t t r a c t i o n   forces,   the  roller  being  caused  to  ro ta te   by  a  

motor  not  shown.  As  the  insulating  toner  par t ic les   24  migra te   on  the  r o l l e r  

means  12,  they  eventua l ly   con tac t   the  charge  inject ing  e l ec t rode   means  16  in  a  

charging  zone  19  wherein  charges  of  a  positive  polari ty  as  i l lus t ra ted ,   or  a  

negative  polar i ty   not  i l lus t ra ted ,   are  in jec ted   into  the  toner  p a r t i c l e s ;  

accordingly,   the  toner  pa r t i c les   exiting  from  the  charging  zone  19  c o n t a i n  

thereon  positive  charges   24'.  The  charging  e l ec t rode   means  16  is  s e l f - s p a c e d  

from  the  roller  means  12  by  the  toner  par t ic les   s i tua ted   t h e r e b e t w e e n ,   and  t h e  

voltage  source,   18,  VC,  supplies  the  charge  to  the  e l ec t rode   16,  which  charge  i n  

the  embodiment   shown  is  of  a  positive  polari ty.   The  posi t ively  charged  t o n e r  

part icles   cont inue  to  migra te   on  the  roller  means  12,  until  they  con tac t   t h e  

la tent   image  conta ined   on  the  imaging  member   means  10,  wherein  they  a r e  

e l e c t r o s t a t i c a l l y   a t t r a c t e d   to  the  image,  causing  deve lopmen t .   U n u s e d  

charged  toner  par t ic les   are  re turned  to  the  toner  supply  reservoir   14  on  t h e  

,  roller  means  12  as  shown.  The  doctor  blade  17  provides  su f f ic ien t   pressure  t o  

the  imaging  member   means  10  so  as  to  cause  said  imaging  member   means  to  b e  

in  constant   con tac t   with  the  charged  insulating  toner  par t ic les   as  shown.  

Voltage,  20,  VB,  also  assists  in  providing  for  a t t r a c t i o n   be tween   the  c h a r g e d  

toner  par t ic les   and  the  image  contained  on  the  imaging  member   10. 

An  i m p o r t a n t   fea ture   of  the  present   invent ion  resides  in  t h e  

charging  e l ec t rode   means  16,  which  e lec t rode   injects   posit ive  charges,   o r  



nega t ive   charges  into  the  insulat ing  toner  par t ic les   24  conta ined   on  the  r o l l e r  

means  12.  The  polari ty  of  the  charge,   and  the  magni tude  of  charge  injected  is 

con t ro l led   by  the  voltage  source  V C  18,  thus  if  a  positive  polari ty  is  desired  on 

the  toner  par t ic les ,   a  posit ive  voltage  source  is  applied  to  the  i n j e c t i n g  

c o n t a c t   means  16,  while  if  a  negat ive   polarity is  desired  on  the  insulating  t o n e r  

pa r t i c l e s ,   a  negat ive   voltage  VC  is  applied  to  the  charging  e l ec t rode   means  16. 

Charges   of  the  appropr ia te   polar i ty   and  magni tude  are  in jec ted   into  a n d  

accep ted   by  the  insulating  toner  par t ic les   as  a  result   of  the  con tac t   b e t w e e n  

such  par t ic les   and  the  in ject ing  e lec t rode   means  16,  which  is  s e l f - spaced   f r o m  

the  roller  means  12  by  the  insulat ing  toner  part icles   s i tua ted   in  the  c h a r g i n g  

zone  19.  As  indicated   herein,   general ly   only  one  layer  of  toner   par t ic les   is  

con ta ined   on  the  roller  means  12,  al though  less  or  more  than  one  layer  of  t o n e r  

par t ic les   can  be  present   on  roller  12,  however,   if  several   layers  of  u n c h a r g e d  

toner  par t ic les   are  con ta ined   on  the  roller  means  12,  d i f f icul t ies   can  b e  

e n c o u n t e r e d   in  comple te ly   charging  all  the  layers  of  toner   par t ic les ,   since  t h e  

charge  being  in jec ted   by  the  e l ec t rode   16  cannot  usually  p e n e t r a t e   more  than  a  

few  layers   of  toner  par t ic les .   The  result ing  charged  insulat ing  toner  p a r t i c l e s  

can  easily  be  t r a n s f e r r e d   to  plain  bond  paper  subsequent   to  deve lopment   a s  

c o n t r a s t e d   with  conduct ive   toner  par t ic les   which  contain  conduct ing  a g e n t s  

there in ,   and  are  very  diff icul t   to  t ransfer   to  plain  bond  p a p e r .  

The  roller  means  12  is  comprised  of  a  core  which  can  be  hollow  or  

solid  and  is  comprised  of  numerous   known  suitable  ma te r i a l s   including  f o r  

example ,   aluminum,  steel,   iron,  polymeric  mater ia ls ,   and  the  like,  p rovid ing  

they  are  of  suff ic ient   s t r eng th   to  be  operable  in  the  sys tem,   with  the  p r e f e r r e d  

core  ma te r i a l   being  aluminum.  General ly,   this  roll  has  a  d i ame te r   of  f r o m  

about2.5   cm  to  about  7.5  cm  and  preferably   has  a  d i ame te r   of  from  2.5  c m  t o  

5.Q  cm.  This  roll  can  be  of  a  larger  or  small  d i ame te r   providing  it  a c c o m -  

plishes  the  object ives   of  the  present   i n v e n t i o n .  

The  roller  means  12  contains  thereon  a  res is t ive   t ex tu red   c o a t i n g  

layer  13  such  as  a lumin ized   Mylar  overcoa ted   with  carbon  black,  Krylon  u l t r a  

flat  black  paint,  c o m m e r c i a l l y   available  as  Krylon  1602,  and  various  o t h e r  

similar  resis t ive  mate r ia l s .   The  thickness  of  the  coat ing  can  vary  over  a  wide 

range  and  is  dependent   on  many  factors   including  economica l   c o n s i d e r a t i o n s ,  

however,  generally  the  thickness  of  this  coating  is  from  about  2.5  to  a b o u t  

125  m i c r o n s  g r e f e r a b l y   is  from  about  25  to  about  75  mic rons .   While  i t   i s  

not  desired  to  be  l imited  by  theory,  i t   is  believed  that  the  coating  a s s i s t s   i n  



increasing  the  e f f i c i ency   of  charge  inject ion  from  the  charge   i n j e c t i n g  

e lec t rode  16,  in  that   for  example,   negat ive   charges ,   which  would  tend  t o  

neut ra l ize   the  posi t ive  charges   of  the  charged  toner  par t ic les   con ta ined   on  t h e  

charging  roll  12  are  p r even t ed   from  being  a t t r a c t e d   to  the  posi t ively   c h a r g e d  

toner  par t ic les .   Similarly,   when  a  negat ive   charge  is  in jec ted   into  t h e  

insulating  toner  pa r t i c l e s ,   a  corresponding  posit ive  charge  results   on  the  r o l l e r  

means  12,  and  it  is  desired  to  prevent   such  a  charge  from  mig ra t ing   to  t h e  

negat ively  charged  toner   p a r t i c l e s .  

The  amount   of  charge  applied  to  the  uncharged  insula t ing  t o n e r  

part icles   is  pr imar i ly   dependent   on  the  voltage  source  18  VC,  which  c h a r g e  

generally  ranges  from  about  100  volts  to  about  500  volts,  and  p re fe rab ly   f r o m  

about  200  volts  to  about  300  volts  when  a  posit ive  polari ty  is  desired  on  t h e  

insulating  uncharged   toner  part icles .   When  a  negat ive   polar i ty   is  desired  on 

the  uncharged  insula t ing  toner  par t ic les ,   the  vol tage  V C  18  is  from  about  a  -100 

volts  to  about  a  -500  volts,  and  preferably   from  about  a  -200  volts  to  about  a  

-300  vo l t s .  

The  charge  in jec ted   into  the  uncharged   toner  par t ic les   is  not  only  

dependent   on  the  vol tage   source  18  V C  but  on  a  number  of  other   f a c t o r s  

including  for  example ,   the  number  of  layers  of  par t ic les   charged,   the  m a t e r i a l  

utilized  as  coat ing  13,  and  the  like.  However ,   genera l ly   the  uncha rged   t o n e r  

part icles   acquire  a  charge  of  from  about  10  mic rocou lombs   per  gram  to  a b o u t  

35  microcoulombs   per  gram,  and  preferab ly   from  about  10  m ic rocou lombs   p e r  

gram  to  about  20  microcoulombs   per  gram.  Such  toner  par t ic les   are  thus  o f  

sufficient   conduc t iv i ty   so  as  to  be  a t t r a c t e d   to  the  image  con ta ined   on  t h e  

imaging  member   means  10,  but  yet  suf f ic ien t ly   insulat ing  in  order  that  t h e y  

may  be  easily  t r a n s f e r a b l e   to  plain  bond  p a p e r .  

The  vol tage  source  20,  VB,  which  is  pr imari ly   employed  f o r  

background  control   in  the  image  areas  in  that   it  p revents   depos i t ion   of  t h e  

charged  insulat ing  toner  par t ic les   in  the  background  areas  ranges  from  a b o u t  

-75  volts  to  about  -200  volts  and  preferab ly   ranges  from  about  -75  volts  t o  

about  -150  vo l t s .  

The  in jec t ing  e lect rode  means  16  can  be  compr ised   of  va r ious  

suitable  mate r ia l s   providing  it  is  capable  of  accep t ing   charge  from  the  v o l t a g e  

source  18  VC,  and  fu r ther ,   such  e lec t rode   means  16  should  be  compr i sed   of  a  

material   that  wil l  enable   the  injection  of  positive  or  negat ive   charges   from  t h e  

injecting  source  means  16  into  the  uncharged  insulat ing  toner  par t ic les   in 



a c c o r d a n c e   wi th   the  f e a t u r e s   of  the  present   invention.  General ly ,   the .  

in jec t ing   or  charging  e l e c t r o d e   can  be  comprised  of  metal l ic   subs tances   such  

as  aluminum,  steel,   iron  and  the  like,  with  aluminum  being  p re fe r r ed .   The  

charging  e lec t rode   means  16  is  usually  not  main ta ined   in  a  fixed  pos i t i on ,  

r a the r   it  generally  contains  thereon   a  foam  backing  which  is  not  shown,  so  as  

to  allow  it  to  con tac t   the  rol ler   means  12,  which  con tac t   is  usually  p r e v e n t e d  

by  the  layer  of  insulat ing  uncharged   toner  par t ic les   con ta ined   be tween   t h e  

charge   injecting  means  16  and  the  roller  means  12.  Thus,  the  c h a r g i n g  

e l ec t rode   means  16  is  s e l f - spaced   from  the  roller  means  12,  such  s e l f - s p a c i n g  

being  dependent   on  the  number   of  layers   of  toner  par t ic les   con ta ined   in  t h e  

charging  zone  19.  The  length  of  the  charging  zone  19  can  vary  providing  t h e  

ob jec t ives   of  the  present   invent ion  are  accompl i shed ,   genera l ly   however ,   t h i s  

length  is  from  about  5  m i l l i m e t e r s   to  about  30  mi l l imete r s ,   and  p r e f e r a b l y  

from  about  10  mi l l imeters   to  about  20  m i l l i m e t e r s .  

The  direct ion  of  movemen t   of  the  roller  means  12  and  the  i m a g i n g  

member   means  10  can  be  as  shown,  that  is,  in  the  same  d i rec t ion ,   or  in  a  

d i rec t ion   opposite  to  each  other ,   that  is,  roller  12  can  move  in  the  d i r e c t i o n  

opposi te   to  that  of  the  d i r ec t ion   of  movement   of  imaging  member   means  10. 

Genera l ly ,   roller  means  12  is  moving  at  a  rate  of  speed  that  is  fas ter   than  t h e  

ra te   of  speed  of  movement   of  the  imaging  member   means  10,  thus  the  s p e e d  

rat io  of  the  charging  roll  12  to  the  imaging  member   means 10  varies   from  a b o u t  

4  to  about  1  and  is  p re fe rab ly   from  about  2  to  about  3.  Accordingly   thus,  in  

this  embodiment ,   the  roller  12  is  moving  at  a  higher  speed  (4)  than  the  speed  o f  

the  imaging  member  means  10. 

The  pressure  blade  17  can  be  compr ised   of  numerous   s u i t a b l e  

mate r ia l s   including  plast ics ,   nylon,  steel,   aluminum  and  the  like  with  the  f o r c e  

being  exer ted  by  such  blade  being  of  suff ic ient   value  so  as  to  maintain   t h e  

imaging  member  10  in  con tac t   with  the  charged  insulat ing  toner  par t ic les ,   such  

force  ranging  generally  from  about  0.05  to  about  0.5  Kg.  cm-1  and  p r e fe rab ly  

from  about  0.09  to  about  0.18  Kg.  e m 1. 

The  process  a n d - a p p a r a t u s   of  the  present   invent ion  can  be  u t i l i z e d  

in  various  imaging  systems  including  e l e c t r o s t a t i c   la tent   imaging  systems  a s  

shown  for  example  in  F igure   2.  In  Figure  2  there  is  i l lus t ra ted   a  x e r o g r a p h i c  

imaging  system  employing  an  imaging  member  1,  which  corresponds   to  t h e  

imaging  member  10  of  Figure  1.  In  this  embodiment   of  the  present   i nven t ion  

the  imaging  member  1  can  be  comprised  of  a  subs t ra te ,   ove rcoa t ed   with  a  



t ranspor t   layer  con ta in ihg   N ,N,N ' ,N ' - t e t rapheny l - [1 , I ' -b ipheny l ]   4 - 4 ' - d i a m i n e ;  

or  s imilar   d iamines   d ispersed   in  a  po lyca rbona te ,   which  in  turn  is  o v e r c o a t e d  

with  a  gene ra t ing   layer  of  t r igonal   selenium.  Imaging  member   1  moves  in  t h e  

direct ion  of  arrow  27  to  advance  successive  portions  of  the  imaging  m e m b e r  

sequent ia l ly   through  the  various  processing  s ta t ions  disposed  about  the  path  o f  

movement   t he reof .   The  imaging  member   is  en t ra ined   about  a  s h e e t - s t r i p p i n g  

roller  28,  tensioning  means  29,  and  drive  roller  30.  Tensioning  means  29 

includes  a  roller  31  having  f langes  on  opposite  sides  the reof   to  define  a  p a t h  

through  which  member   1  moves,  with  roller  31  being  mounted  on  each  end  o f  

guides  a t tached  to  springs  22.  Springs  22  are  tensioned  such  that   re l ler   31  p r e s s e s  

against  the  imaging  belt  member   1.  In  this  manner,   member   1  is  placed  u n d e r  

the  desired  tension.   The  level  of  tension  is  re la t ive ly   low  p e r m i t t i n g   member   1 

to  be  easily  de fo rmed .   With  cont inued  r e fe rence   to  Figure  2,  drive  roller  30  is 

mounted  ro t a t ab ly   and  in  e n g a g e m e n t   with  member   1.  Motor  33  ro ta tes   r o l l e r  

30  to  advance  member   1  in  the  d i rec t ion   of  arrow  27.  Roller  30  is  coupled  t o  

motor  33  by  sui table   means  such  as  a  belt  drive.  Shee t - s t r i pp ing   roller  28  is 

freely  ro t a t ab le   so  as  to  readily  permit   member   1  to  move  in  the  direct ion  o f  

arrow  27  with  a  minimum  of  f r i c t i o n .  

Initially,   a  por t ion  of  imaging  member   1  passes   through  c h a r g i n g  

station  H.  At  charging  s ta t ion   H,  a  corona  genera t ing   device,   i n d i c a t e d  

generally  by  the  r e f e r e n c e   numeral   34,  charges  the  p h o t o c o n d u c t i v e   surface   o f  

imaging  member   1  to  a  r e la t ive ly   high,  subs tan t ia l ly   uniform  p o t e n t i a l .  

The  charged  port ion  of  the  pho toconduc t ive   surface   is  t h e n  

advanced  through  exposure  s ta t ion   I.  An  original  document   35  is  p o s i t i o n e d  _  

face  down  upon  t r a n s p a r e n t   platen  36.  Lamps  37  flash  light  rays  onto  o r i g i n a l  

document   35,  and  the  light  rays  r e f l e c t e d   from  original  document   35  a r e  

t r ansmi t t ed   through  lens  38  fo rming   a  light  image  thereof .   Lens  38  f o c u s e s  

the  light  image  onto  the  charged   port ion  of  the  p h o t o c o n d u c t i v e   surface  t o  

select ively  dissipate  the  charge  thereon.   This  records  an  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 c o n d u c t i v e   sur face   which  corresponds  to  the  i n f o r m a t i o n a l  

areas  contained  within  original  document   35. 

T h e r e a f t e r ,   imaging  member   1  advances  the  e l e c t r o s t a t i c   l a t e n t  

image  recorded  the reon   to  s ta t ion   J  wherein  it  is  c o n t a c t e d   with  p o s i t i v e l y  

charged  insulating  toner  par t ic les   24',  s tat ion  J  including  a  roller  means  12, 

coating  13,  a  charging  in jec t ing  means  16,  a  toner  supply  reservoi r   14,  p r e s s u r e  

bladel7,  charging  zone  19,  and  insulat ing  toner  par t ic les   24.  The  details  of  t h e  



charging  of  the  toner  pa r t i c l e s   and  deposit ion  thereon  on  the  imaging  m e m b e r  

are  i l l u s t r a t ed   with  r e f e r e n c e   to  Figure  1. 

Imaging  member   1  then  advances   the  toner  powder  image  t o  

t r ans fe r   s ta t ion   K.  At  t r a n s f e r   s ta t ion  K,  a  sheet   of  support  ma te r ia l   44  is 

moved  into  con tac t   with  the  toner  powder  image.  The  sheet   of  s u p p o r t  

m a t e r i a l   44  is  advanced  to  t r ans fe r   s tat ion  K  by  a  sheet   feeing  appara tus   (not  

shown).  P r e f e r ab ly ,   the  sheet   feeding  appara tus   includes  a  feed  roll  c o n t a c t i n g  

the  uppe rmos t   sheet  of  a  s t ack   of  sheets .   The  feed  roll  r o t a t e s   so  as  t o  

advance   the  uppermost   sheet   from  the  s tack  into  a  chute,   which  chute  d i r e c t s  

the  advanc ing   sheet  of  suppor t   ma te r ia l   into  con tac t   with  the  p h o t o c o n d u c t i v e  

sur face   of  member   1  in  a  t imed   sequence  in  order  that  the  toner  powder  i m a g e  

developed  thereon   c o n t a c t s   the  advancing  sheet   of  support  ma te r i a l   a t  

t r ans fe r   s t a t ion   K. 

Transfer   s ta t ion   K  includes  a  corona  genera t ing   device  46  which  

sprays  ions  onto  the  backside   of  sheet  44,  al lowing  for  the  a t t r a c t i o n   of  t h e  

toner  powder   image  from  the  pho toconduc t ive   sur face   to  sheet   44.  A f t e r  

t r ans fe r ,   sheet   44  moves  in  the  direct ion  of  arrow  48  onto  a  conveyor  (no t  

shown)  which  advances  sheet   44  to  fusing  s ta t ion   L. 

Fusing  s ta t ion  L  includes  a  fuser  assembly ,   ind ica ted   general ly   by 

the  r e f e r e n c e   numeral   50,  which  pe rmanen t ly   aff ixes   the  t r a n s f e r r e d   t o n e r  

powder  image  to  sheet   44.  P re fe rab ly ,   fuser  assembly   50  includes  a  h e a t e d  

fuser  roller  52  and  a  back-up   roller  54.  Sheet  44  passes  be tween   fuser  r o l l e r  

52  and  back-up  roller  54  with  the  toner  powder  image  c o n t a c t i n g   fuser  r o l l e r  

52.  In  this  manner,   the  toner   powder  image  is  p e r m a n e n t l y   aff ixed  to  s h e e t  

44.  After   fusing,  a  chute  guides  the  advancing  sheet   44  to  a  catch  tray  f o r  

subsequen t   removal   from  the  pr int ing  m a c h i n e .  

Invariably,  a f te r   the  sheet  of  support   ma te r i a l   is  s epa ra t ed   f r o m  

the  p h o t o c o n d u c t i v e   su r face   of  imaging  member   1  some  residual   p a r t i c l e s  

remain   adhering  the re to .   These  residual   pa r t i c les   are  removed  from  t h e  

p h o t o c o n d u c t i v e   surface   at  c leaning  s tat ion  M.  Cleaning  s ta t ion   L  includes  a  

ro t a t ab ly   mounted  f ibrous:   brush  56  in  c o n t a c t   with  the  p h o t o c o n d u c t i v e  

surface .   The  par t ic les   are  c leaned  from  the  pho toconduc t ive   surface  by  t h e  

ro ta t ion   of  brush  56  in  c o n t a c t   t he rewi th .   Subsequent   to  cleaning,   a  d i s c h a r g e  

lamp  (not  shown)  floods  p h o t o c o n d u c t i v e   sur face   12  with  light  to  dissipate  any  

.residual  e l e c t r o s t a t i c   charge  remaining  thereon  prior  to  the  charging  t h e r e o f  

for  the  next  successive  imaging  c y c l e .  



It  is  believed  that   the  foregoing  descr ip t ioh  is  suff ic ient   f o r  

purposes  of  the  present   invent ion   to  i l lus t ra te   the  general   operat ion  of  a n  

e l e c t r o p h o t o g r a p h i c   pr int ing  machine   incorpora t ing   the  f ea tu re s   of  the  p r e s e n t  

invention  t h e r e i n .  

I l lus t ra t ive   examples   of  the  imaging  member   1  or  10  i n c l u d e  

inorganic  and  organic  p h o t o r e s p o n s i v e   mater ia ls   such  as  amorphous   s e l e n i u m ,  

selenium  alloys,  including  alloys  of  s e l en ium- te l lu r ium,   selenium  a r s e n i c ,  

selenium  ant imony,   s e l e n i u i n - t e l l u r i u m - a r s e n i c ,   cadmium  sulfide,  zinc  ox ide ,  

po lyv iny lcarbazo le ,   layered  organic  pho to recep to r s ,   such  as  those  containing  as  

an  in ject ing  con tac t ,   carbon  dispersed  in  a  polymer,   ove rcoa t ed   with  a  

t ransport   layer,   which  in  turn  is  ove rcoa ted   with  a  gene ra t ing   layer,   a n d  

finally  an  overcoa t ing   of  an  insula t ing  organic  resin,  r e f e r e n c e   U.S.  P a t e n t  

4,251,612,  ove rcoa t ed   layers   compr i sed   of  a  subs t ra te ,   a  charge   t ranspor t   l a y e r ,  

and  a  charge  genera t ing   layer ,   r e f e r e n c e   U.S.  Patent   4,265,990  and  the  l i ke .  

Other   organic  p h o t o r e c e p t o r   mater ia ls   include,   4 - d i m e t h y l -  

aminobenzy l idene ,   b enzhyd raz ide ;   2 - b e n z y l i d e n e - a m i n o - c a r b a z o l e ,   4 - d i m e t h y l -  

amino-benzy l idene ,   2 - b e n z y l i d e n e - a m i n o - c a r b a z o l e ,   ( 2 - n i t r o - b e n z y l i d e n e ) - p -  

bromo-ani l ine ;   2,4-diphenyl   qu inazol ine ;   1 ,2,4-tr iazine;   1 , 5 - d i p h e n y l - 3 - m e t h y l  

pyrazoline  2 - ( 4 ' - d i m e t h y l - a m i n o   phenyl )benzoxazole ;   3 - a m i n o - c a r b a z o l e ;   po ly -  

v i n y l c a r b a z o l e - t r i n i t r o - f l u o r e n o n e   charge  t ransfer   complexes ;   p h t h a l o -  

cyanines,  mixtures   thereof ,   and  the  like.  General ly,   posi t ively  charged  t o n e r  

composi t ions  are  employed  when  the  pho to recep to r   is  charged   negat ive ly   as  is 

the  s i tua t ion   wfth  moet  organic  p h o t o r e c e p t o r s ,   while  nega t ive ly   charged  t o n e r  

part icles  are  employed  when  the  p h o t o r e c e p t o r   is  charged  posi t ively,   as  is  t h e  

si tuation  with  most  inorganic  p h o t o r e c e p t o r s   such  as  s e l e n i u m .  

I l lus t ra t ive   examples   of  insulating  toner  resin  ma te r i a l s   that  can  b e  

utilized  include  for  example   po lyamides ,   epoxies,  po lyure thanes ,   vinyl  r e s in s  

and  polymeric   e s t e r i f i ca t ion   p roduc t s   of  a  dicarboxylic   acid  and  a  diol  c o m -  

prising  a  diphenol.  Various  su i tab le   vinyl  resins  can  be  employed  in  the  t o n e r s  

of  the  present   system  including  homopolymers   or  copolymers   of  two  or  m o r e  

vinyl  monomers .   Typical  of  such  vinyl  monomeric  units  include:  s tyrene,   p -  

ch loros tyrene   vinyl  n a p h t h a l e n e ,   e thylenica l ly   unsa tu ra t ed   mono-olef ins   such  

as  e thylene,   propylene,  bu ty lene ,   isobutylene  and  the  like;  vinyl  esters  such  as  

vinyl  chloride,   vinyl  bromide,   vinyl  fluoride,  vinyl  a c e t a t e ,   vinyl  p r o p i o n a t e ,  

vinyl  benzoa te ,   vinyl  bu ty ra t e   and  the  like;  esters  of  a l p h a m e t h y l e n e   a l i p h a t i c  



monocarboxy l i c   acids  such  asmethyl   ac ry la t e ,   ethyl  arylate ,   n - b u t y l a c r y l a t e ,  

isobutyl  a ry la te ,   dodecyl   ac ry la te ,   n-octyl   a c ry l a t e ,   2-chloroethyl   a c r y l t e ,  

phenyl  ac ry la te ,   m e t h y l a l p h a c h l o r o a c r y l a t e ,   methyl   me tha ry l a t e ,   e t h y l  

m e t h a r y l a t e ,   butyl  m e t h a c r y l a t e   and  the  like;  ac ry lon i t r i l e ,   m e t h a c r y l o n i t r i l e ,  

a c ry l amide ,   vinyl  e thers   such  as  vinyl  methyl   e ther ,   vinyl  isobutyl  e ther ,   v inyl  

ethyl  e ther ,   and  the  like;  vinyl  ketones  such  as  vinyl  methyl   ketone,   vinyl  h e x y l  

ketone,   methyl  i sopropenyl   ketone  and  the  like;  vinylidene  halides  such  a s  

vinylidene  chloride,  vinylidene  chlorof luor ide   and  the  like;  and  N-vinyl  i n d o l e ,  

N-vinyl  pyrrol idene  and  the  like;  and  mixtures   t h e r e o f .  

General ly   toner  resins  containing  a  r e la t ive ly   high  p e r c e n t a g e   o f  

s tyrene  are  p re fe r red   since  g rea te r   image  def in i t ion   and  density  is  u s u a l l y  

obtained  with  their  use.  The  s tyrene  resin  employed   may  be  a  homopolymer   o f  

s tyrene  or  s tyrene   homologs  of  copolymers   of  s ty rene   with  other  m o n o m e r i c  

groups  conta ining  a  single  me thy lene   group  a t t a c h e d   to  a  carbon  atom  by  a  

double  bond.  Any  of  the  above  typical  monomer ic   units  may  be  c o p o l y m e r i z e d  

with  s tyrene   by  addi t ion  po lymer iza t ion .   Styrene  resins  may  also  be  fo rmed   b y  

the  po lymer i za t i on   of  mixtures   of  two  or  more  unsa tu ra t ed   m o n o m e r i c  

mate r ia l s   with  a  s ty rene   monomer .   The  addi t ion  po lymer iza t ion   t e c h n i q u e  

employed  embraces   known  po lymer iza t ion   t echn iques   such  as  free  r a d i c a l ,  

anionic  and  cat ionic  po lymer i za t ion   processes .   Any  of  these  vinyl  resins  m a y  

he  blended  with  one  or  more  resins  if  desired,   p re fe rab ly   other  vinyl  r e s i n s  

which  insure  good  t r i b o e l e c t r i c   proper t ies   and  uniform  res i s tance   a g a i n s t  

physical  degrada t ion .   However ,   non-vinyl  type  t he rmop la s t i c   resins  may  a lso 

be  employed  including  resin  modified  p h e n o l f o r m a l d e h y d e   resins,  o i l m o d i f i e d  

epoxy  resins,  p o l y u r e t h a n e   resins,  cellulosic  resins,   polyether  resins  and  

mixtures   t h e r e o f .  

Also  e s t e r i f i c a t i o n   products  of  a  d icarboxyl ic   acid  and  a  diol  

compris ing  a  diphenol  may  be  used  as  a  p r e f e r r e d   resin  mater ia l   for  the  t o n e r  

composi t ion   of  the  p resen t   invention.  These  ma te r i a l s   are  i l lus t ra ted  in  U.S. 

3,655,374,  the  disclosure  of  which  is  total ly  i n c o r p o r a t e d   herein  by  r e f e r e n c e ,  

the  diphenol  r e a c t a n t   being  -of  the  formula  as  shown  in  column  4,  beginning  a t  

line  5  of  this  patent   and  the  dicarboxylic  acid  being  of  the  formula  as  shown  in 

column  6  of  the  above  p a t e n t .  

Opt imum  e l e c t r o p h o t o g r a p h i c   resins  result   from  styrene  b u t y l -  

m e t h a c r y l a t e   copolymers ,   s tyrene  vinyl  to luene  copolymers ,   styrene  a c r y l a t e .  

copolymers ,   polyester   resins,  p redominant ly   s tyrene   or  polystyrene  b a s e d  



resins  as  genera l ly   descr ibed  in  U.S.  Reissue  24,136  and  po lys ty rene   blends  a s  

descr ibed  in  U.S.  2 ,788 ,288 .  

The  toner  resin  pa r t i c l e s   can  vary  in  d i ame te r ,   but  genera l ly   r a n g e  

from  about  5  microns  to  about  30  microns,  and  p r e f e r ab ly   from  about  10 

microns  to  about  20  microns.   The  toner  resin  is  present   in  an  amount   so  t h a t  

the  total   of  all  ingredients   to ta l   about  100  pe rcen t ,   thus  when  5  pe rcen t   b y  

weight  of  an  alkyl  pyridinium  compound  is  present   and  10  pe rcen t   by  weight  o f  

pigment   such  as  carbon  black  is  present ,   about  85  pe rcen t   by  weight  of  r e s i n  

ma te r i a l   is  u sed .  

Various  suitable  p igments   or  dyes  may  be  employed  as  the  c o l o r a n t  

for  the  toner  par t ic les ,   such  ma te r i a l s   being  well  known,  and  including  f o r  

example ,   carbon  b lack ,n igros ine   dye,  aniline  blue,  calco  oilblude,  c h r o m e  

yellow,  u l t r a m a r i n e   blue,  DuPont   oil  red,  methylene   blue  chloride,   p h t h a l o -  

cyanine  blue  and  mixtures   t he reof .   The  pigment  or  dye  should  be  present   in 

suf f ic ient   quant i ty   to  render   it  highly  colored  so  that   it  will  form  a  c l e a r l y  
v i s i b l e   image on  the  recording  member.  For  example ,   where  c o n v e n t i o n a l  

xerographic   copies  o f  documents   are  desired,  the  toner   may  compr ise   a  b l a c k  

pigment  such  as  carbon  black  or  a  black  dye  such  as  amaplas t   black  d y e  

avai lable   from  the  National   Aniline  Products   Inc.  P re fe rab ly   the  pigment  is 

employed  in  various  amounts   from  about  3  percent   to  about  20  percent   b y  

weight  based  on  the  total   weight  of  toner,   however ,   if  the  toner  c o l o r a n t  

employed  is  a  dye,  subs tan t i a l ly   smaller   quant i t ies   may  be  u s e d .  

Addit ionally,   the  toner  resin  may  contain  a  magne t i c   m a t e r i a l ,  

such  as  the  magne t i t e   Mapico  Black,  as  a  subs t i tu te   for  the  co lorant ,   or  in 

.  addition  the re to ,   thereby  resul t ing   in  a  magnet ic   toner.   Genera l ly ,   t h e  

magne t i t e   is  present   in  an  amount   of  from  about  40  pe rcen t   by  weight  to  a b o u t  

80  percent   by  weight,  and  p re fe rab ly   from  about  50  p e r c e n t   by  weight  to  a b o u t  

70  pe rcen t   by  we igh t .  

In  another  f ea tu re   of  the  present   invention,   the  insulat ing  t o n e r  

par t ic les   can  contain  charge  enhancing  addit ives,   such  as  q u a t e r n a r y   a m m o n i m  

compounds,   alkyl  pyridiniuin  compounds,   like  cetyl  pyridinium  chloride,  a n d  

the  like.  The  charge  enhancing  addit ives,   which  are  present   in  an  amount  o f  

from  about  0.5  percent   by  weight  to  about  10  pe rcen t   by  weight,   g e n e r a l l y  

impart   a  positive  charge  to  the  toner  resin,  and  thus  are  pr imar i ly   useful  only  

in  those  s i tuat ions   where  the  toner  par t ic les   are  being  posi t ively  charged  by 

the  in ject ing  e l e c t r o d e .  



Other   modi f ica t ions   of  the  present   invention  will  occur  to  t h o s e  

skilled  in  the  art   upon  a  reading  of  the  present   disclosure.  These  are  i n t e n d e d  

to  be  encompassed   within  the  scope  of  the  present  invention.  Thus  a l s o  

envisioned  within  the  scope  of  the  present   invention  is  a  process  and  a p p a r a t u s  

for  charging  insula t ing  toner  par t ic les   comprised  in  opera t ive   re la t ionship   o f  

means  for  t r a n s p o r t i n g   insulating  toner  par t ic les ,   and  a  means  for  i n j e c t i n g  

charges  into  the  insulat ing  toner  par t ic les ,   the  means  for  t r anspor t ing ,   and  t h e  

means  for  in jec t ing   being  charged  to  a  p r e d e t e r m i n e d   potent ia l .   S u b s e q u e n t l y  

the  charged  toner   par t ic les   can  be  deposi ted  on  a  flexible  or  rigid  i m a g i n g  

member  con ta ined   in  an  e l e c t r o s t a t o g r a p h i e   imaging  device,  as  i l l u s t r a t e d  

here in .  



1.  Apparatus  for  e lec t ros ta t ica l ly   charging  insulating  t o n e r  

par t ic les   (24)  comprising  a  t ransport ing  surface  (12)  and  a  charging  s u r f a c e  

(16)  which  are  arranged  so  as  to  be  in  close  proximity  to  one  another  in  a 

charging  zone  (19),  the  t ransport ing  surface  (12)  being  arranged  to  t r a n s p o r t  

the  part icles  through  the  charging  zone  (19)  in  contac t   with  the  charg ing  

surface  (16),  and  said  surfaces  being  electr ically  biased  (20,  18)  t o  

p rede te rmined   po ten t i a l s .  

2.  The  apparatus  of  Claim  1  wherein  said  t ransport ing  su r f ace  

(12)  is  the  surface  of  a  ro l le r .  

3.  The  apparatus  of  Claim 2  wherein  the  roller  surface  is 

t e x t u r e d .  

4.  The  apparatus  of  any one  of  Claims  1  to  3  wherein  said  ro l ler  

has  an  electr ically  resistive  coating  (13). 

5.  The  apparatus  of  Claim  4  wherein  said  coating  is  a  Krylon 

ultra  flat  black  pa in t .  

6.  The  apparatus  of  any  one   of  Claims  1  to  5  wherein  t h e  

potent ia l   (Vc)  applied  to  the  charging  surface  is  between  100  and  500  vol ts .  

7.  An  e l ec t ros ta tograph ic   apparatus  including  the  charging 

apparatus  of  any one  of  Claims  1  to  6,  and  including  an  imaging  surface  (1  o r  

10)  for  carrying  an  e lec t ros ta t ic   latent   image  into  cont rac t   with  said  charged  

toner  part icles  (241)  on  the  t ransport ing  surface,  whereby  the  toner  pa r t i c l e s  

develop  the  latent  image.  



8.  The  apparatus  of  Claim  7  wherein  the  imaging  member  (10) . 

comprises  a  substrate,   overcoated  with  a  charge  t ransport   layer,  which  is  in 

turn  overcoa ted   with  a  charge  generat ing  layer .  

9.  Process  for  e lec t ros ta t i ca l ly   charging  insulating  t one r  

part icles   comprising  arranging  a  t ransport ing  surface  (12)  and  a  charg ing  

surface  (16)  to  be  in  close  proximity  to  one  another  in  a  charging  zone  (19), 

t ranspor t ing   the  particles  on  the  transporting  surface  through  the  charg ing  

zone  in  con tac t   with  the  charging  surface,  and  electr ical ly  biasing  (18,  20)  said 

surfaces  to  p rede te rmined   p o t e n t i a l s .  

10.  An  e l ec t ros t a tograph ic   process  including  e l e c t r o s t a t i c a l l y  

charging  insulating  toner  par t ic les   by  the  process  of  Claim  9,  and  bringing  an  

imaging  surface  (1  or  10)  carrying  an  e lec t ros ta t ic   la tent   image  into  c o n t a c t  

with  the  changed  toner  par t ic les   (241)  on  the  t ransport ing  surface,  whereby  

the  toner  par t ic les   develop  the  latest   image .  
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