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Description 

This  invention  relates  to  an  electrophotographic 
apparatus. 

US  -A-  3,884,572  discloses  an  electrophotog- 
raphic  apparatus  having  a  roller  which  mechanically 
rubs  toner  from  the  surface  of  the  photoconductor. 
The  roller  is  made  of  material  which  may  be  some- 
what  insulating,  but  the  roller  is  used  exclusively  as 
a  cleaner.  Its  purpose  is  to  replace  fibre  brush  or 
fur  brush  cleaners  commonly  used  at  the  time  of 
that  invention. 

US  -A-  4,478,510  discloses  a  system  for  plac- 
ing  toner  on  a  substrate,  pel  by  pel,  by  shooting 
toner  from  a  developer  roller  through  an  opening  in 
a  strip.  This  is  done  with  an  electric  field  between 
the  developer  roller  and  electrodes  in  the  strip  to 
draw  the  toner  off  the  roller. 

GB  -A-  2,065,557  discloses  a  monocomponent 
cleaning  system  with  a  rotating  magnet  assembly 
rather  than  the  conventional  stationary  one.  The 
system  is  similar  to  two  component  magnetic  brush 
cleaning  systems  but  for  monocomponent  toner. 

JP  -A-  60,130,778  discloses  a  developing  de- 
vice  having  a  wire  between  the  photoconductor  and 
the  magnet  roller.  This  wire  acts  as  a  developer 
mechanical  stirring  mechanism. 

JP  -A-  57,198,470  discloses  a  developing  de- 
vice  having  a  charged  grid  between  the  photocon- 
ductor  and  the  magnet  roller.  This  charged  grid  is 
used  to  reduce  image  degradation  through  dirt  and 
provide  finer  resolution.  The  voltage  on  the  magnet 
roller  is  used  to  determine  the  fundamental  relation 
of  electric  potential  between  the  roller  and  the  grid. 

Electrophotographic  systems  have  employed 
magnetic  brush  development  systems  in  various 
forms  over  the  years.  It  is  currently  almost  the  only 
means  by  which  toner  is  applied  to  the  photocon- 
ductor.  It  basically  consists  of  a  metal  roller  sur- 
rounding  a  set  of  magnets.  The  rotation  of  the  roller 
and  magnetic  field  together  transports  the  devel- 
oper  mix  against  the  photoconductor,  allowing  the 
toner  to  transfer  where  the  voltage  between  the 
roller  and  the  photoconductor  is  appropriate. 

The  present  invention  seeks  to  provide  an  im- 
proved  electrophotographic  apparatus. 

An  electrophotographic  apparatus  comprising  a 
photoconductor  drum  or  belt,  a  developer  or 
developer/cleaner  roller  spaced  from  said  drum  or 
belt  and  a  developer  mix  of  toner  and  carrier  in  the 
form  of  chains  provided  in  the  space  between  said 
drum  or  belt  and  said  roller,  said  space  being 
chosen  so  that  said  chains  do  not  simultaneously 
contact  both  said  drum  or  belt  and  said  roller,  is 
characterised,  according  to  the  invention,  by  a  de- 
velopment  electrode  in  the  form  of  a  conductive 
bar  connected  to  a  voltage  supply  with  a  tapered 
leading  edge  and  positioned  between  said  drum  or 

belt  and  said  roller  so  as  to  intercept,  in  operation, 
said  chains  of  developer  mix. 

We  separate  the  two  functions  of  the  developer 
roller  -  transport  of  the  mix  and  transfer  of  the  toner 

5  -  by  placing  a  stationary  conductive  bar 
(development  electrode)  between  the  roller  and  the 
photoconductor. 

Application  of  the  present  invention  leads  to 
several  advantages  over  the  conventional  system. 

io  The  bar  is  used  as  the  developer  or 
development/cleaning  electrode  (two-cycle  pro- 
cess).  The  bar  is  an  electric  conductor  placed 
between  the  magnetic  cleaning  roller  and  the 
photoconductor.  It  should  be  sufficiently  wide  so 

75  that  the  carrier  chains  do  not  simultaneously  touch 
the  roller  and  the  photoconductor.  Since  the  bar 
acts  as  the  development  electrode  in  place  of  the 
roller,  the  bar-photoconductor  separation  should  be 
comparable  to  the  original  roller-photoconductor 

20  separation  in  the  absence  of  the  bar.  The  develop- 
ment  electrode  has  a  potential  applied  to  it  with 
respect  to  the  photoconductor.  For  the  simplest 
situation,  the  magnetic  cleaner  roller  and  the  devel- 
opment  electrode  in  the  form  of  a  bar  are  elec- 

25  trically  connected. 
The  use  of  the  bar  frees  the  roller  from  the 

burden  of  maintaining  the  proper  potential.  In  this 
fashion,  two  needs  for  the  roller  are  circumvented; 
(1)  development  electrode  voltage  control  and  (2) 

30  precise  fabrication.  It  is  no  longer  necessary  for  the 
roller  to  be  fabricated  to  precise  dimensions  be- 
cause  the  previous  requirement  for  uniform  devel- 
opment  has  now  been  transferred  to  the  bar.  Roller 
runout  affects  the  mix  volume  only  very  slightly, 

35  because  the  bar  has  a  slight  averaging  effect  on 
the  amount  that  gets  to  the  nip.  For  these  reasons 
it  is  now  possible  to  make  the  magnetic  cleaning 
roller  of  an  insulating  material.  In  particular,  such 
an  insulating  material  can  be  molded  plastics.  The 

40  ease  and  cost  of  producing  the  roller  are  therefore 
markedly  reduced  compared  with  corresponding 
machined  metal  parts. 

The  use  of  an  insulating  material  for  the  mag- 
netic  cleaning  roller  can  lead  to  charge  build-up  on 

45  the  roller.  Excessive  charge  accumulation  is  elimi- 
nated  by  brushing  a  metal  strip  against  the  roller. 
This  strip  is  to  control  the  charge  rather  than  toner 
filming. 

It  is  thus  seen  that  application  of  the  present 
50  invention  makes  possible  the  use  of  an  inexpensive 

insulating  material  instead  of  an  expensive  metal 
conductor  -  and  it  also  permits  the  use  of  a  roller 
not  necessarily  machined  to  close  tolerances. 

The  bar  is  also  advantageous  in  a  two-cycle 
55  electrophotographic  process.  Conventionally  the 

developer/cleaner  roller  has  a  propensity  to  film 
during  the  cleaning  cycle  because  the  process  of 
removing  toner  from  the  photoconductor  develops 
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toner  on  the  roller.  This  toner  can  then  smear  on 
the  roller,  which  is  very  undesirable.  Such  toner 
film  development  on  the  magnetic  roller  is  pre- 
vented  by  the  use  of  the  bar. 

During  the  entire  electrophotographic  cycle,  in 
the  situation  where  the  bar  and  the  roller  are  elec- 
trically  connected  or  in  the  situation  where  the 
roller  is  made  of  electrically  insulating  material  and 
has  a  conductive  strip  to  eliminate  charge  accu- 
mulation,  no  electric  field  exists  between  the  bar 
and  the  roller,  and  no  toner  develops  on  the  roller 
during  the  cleaning  cycle.  In  the  situation  where  the 
bar  and  the  roller  are  not  electrically  connected 
and  the  roller  is  not  made  of  electrically  insulating 
material,  the  voltage  between  the  roller  and  the  bar 
can  when  necessary,  be  adjusted  to  prevent  toner 
accumulation.  Because  the  large  electric  field  is 
confined  to  the  region  between  the  bar  and  the 
photoconductor,  any  toner  that  would  have  devel- 
oped  on  the  roller  without  the  bar  during  the  clean- 
ing  deposits  instead  on  the  bar. 

How  the  invention  can  be  carried  out  will  now 
be  described  by  way  of  example,  with  reference  to 
the  accompanying  diagrammatic  drawing  which  re- 
presents  a  side  view,  not  to  scale,  of  an  elec- 
trophotographic  apparatus  embodying  the  inven- 
tion. 

As  may  be  seen  by  inspection  of  the  drawing, 
a  photoconductor  drum  or  belt  1  is  separated  from 
a  magnetic  cleaning  roller  2.  Toner  carrier  mix  3  in 
the  form  of  chains  leaves  the  photoconductor  roller 
and  moves  towards  the  magnetic  cleaning  roller  2. 
An  electrically  conductive  development  electrode  in 
the  form  of  a  bar  4  is  inserted  into  the  space 
between  the  photoconductor  drum  or  belt  1  and  the 
cleaning  roller  2.  Towards  the  bottom  of  the  clean- 
ing  roller  a  metal  discharge  strip  5  brushes  against 
it  if  the  roller  needs  to  be  discharged. 

In  order  to  illustrate  the  advantages  of  applying 
the  invention,  a  development  electrode  in  the  form 
of  a  stainless  steel  bar  8  mm  wide  and  0.5  mm 
thick,  spanning  the  length  of  the  developer  roller, 
was  used  on  a  developer-cleaner  in  a  prototype 
with  the  photoconductor  drum. 

In  the  absence  of  the  bar,  the  magnetic  roller 
was  found  to  be  covered  with  toner  after  a  minute 
of  operation  with  development/cleaning  voltage  al- 
ternately  applied.  With  the  bar,  absolutely  no  toner 
was  seen  on  the  roller  after  ten  minutes  of  such 
operation.  The  bar  itself  was  also  clean,  probably 
from  the  much  larger  relative  motion  of  the  mix  in 
the  region  of  high  electric  field.  Toner  was  devel- 
oped  on  the  photoconductor  during  the  develop- 
ment  cycle,  showing  that  sufficiently  large  fields 
existed  between  the  bar  and  the  photoconductor. 
The  mix  was  found  to  flow  in  the  bar  photoconduc- 
tor  region  as  if  the  bar  were  absent.  The  leading 
edge  of  the  bar,  however,  had  to  be  sufficiently 

sharpened  to  separate  the  mix  into  the  two  regions. 

Claims 

5  1.  An  electrophotographic  apparatus  comprising 

a  photoconductor  drum  or  belt  (1); 

a  developer  or  developer/cleaner  roller  (2) 
io  spaced  from  said  drum  or  belt  (1)  and; 

a  developer  mix  of  toner  and  carrier  (3)  in  the 
form  of  chains  provided  in  the  space  between 
said  drum  or  belt  (1)  and  said  roller  (2),  said 

is  space  being  chosen  so  that  said  chains  do  not 
simultaneously  contact  both  said  drum  or  belt 
(1)  and  said  roller  (2), 

said  apparatus  characterised  by  further  com- 
20  prising 

a  development  electrode  in  the  form  of  a  con- 
ductive  bar  (4)  connected  to  a  voltage  supply 
with  a  tapered  leading  edge  and  positioned 

25  between  said  drum  or  belt  (1)  and  said  roller 
(2)  so  as  to  intercept,  in  operation,  said  chains 
of  developer  mix. 

2.  An  apparatus  as  claimed  in  claim  1,  wherein 
30  said  electrode  (4)  is  electrically  connected  to 

said  roller  (2). 

3.  An  apparatus  as  claimed  in  claim  1,  wherein 
said  roller  (2)  is  made  of  an  electrically  insulat- 

35  ing  material. 

4.  An  apparatus  as  claimed  in  claim  3,  wherein 
said  roller  (2)  is  of  moulded  plastics. 

40  5.  An  apparatus  as  claimed  in  claim  3  or  claim  4, 
wherein  a  conductive  strip  (5)  is  arranged  to 
brush  against  said  roller  (2)  to  eliminate  charge 
accumulation. 

45  Patentanspruche 

1.  Einrichtung  fur  Elektrophotographie,  die  folgen- 
des  aufweist: 

50  eine  Photoleitertrommel  oder  -Gurt  (1), 

eine  Entwickler-  oder  Entwickler/Reinigerwalze 
(2)  raumlich  entfernt  von  der  Trommel  oder 
dem  Gurt  (1) 

55 
eine  Entwicklermischung  eines  Toners  und 
Tragers  (3)  in  Form  von  Ketten,  die  in  dem 
Raum  zwischen  der  Trommel  oder  dem  Gurt 

3 
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(1)  und  der  Walze  (2)  zur  Verfugung  stehen, 
wobei  der  Zwischenraum  so  gewahlt  ist,  da/S 
die  Ketten  nicht  gleichzeitig  beide,  die  Trom- 
mel  oder  den  Gurt  (1)  und  die  Walze  (2), 
beruhren, 

wobei  die  Einrichtung  dadurch  gekennzeichnet 
ist,  da/S  sie  ferner  folgendes  aufweist: 

eine  Entwicklerelektrode  in  Form  eines  leiten- 
den  Stabes  (4)  mit  einer  kegelformigen  Vor- 
derkante,  der  mit  einer  Spannungsversorgung 
verbunden  ist  und  zwischen  der  Trommel  oder 
dem  Gurt  (1)  und  der  Walze  (2)  angeordnet  ist, 
urn  im  Betrieb  die  Ketten  einer  Entwicklermi- 
schung  zu  unterbrechen. 

2.  Einrichtung  nach  Anspruch  1,  bei  welcher  die 
Elektrode  (4)  elektrisch  mit  der  Walze  (2)  ver- 
bunden  ist. 

2.  Appareil  suivant  la  revendication  1  ,  dans  lequel 
ladite  electrode  (4)  est  electriquement  connec- 
ted  audit  rouleau  (2). 

5  3.  Appareil  suivant  la  revendication  1  ,  dans  lequel 
ledit  rouleau  (2)  est  fabrique  en  une  matiere 
electriquement  isolante. 

4.  Appareil  suivant  la  revendication  3,  dans  lequel 
io  ledit  rouleau  (2)  est  en  matiere  plastique  mou- 

lee. 

5.  Appareil  suivant  la  revendication  3  ou  la  reven- 
dication  4,  dans  lequel  une  bande  conductrice 

is  (5)  est  disposee  de  maniere  a  frotter  contre 
ledit  rouleau  (2)  pour  eliminer  ('accumulation 
de  charge  electrique. 

20 

3.  Einrichtung  nach  Anspruch  1,  bei  welcher  die 
Walze  (2)  aus  einem  elektrisch  isolierenden 
Material  hergestellt  ist. 

25 
4.  Einrichtung  nach  Anspruch  3,  bei  welcher  die 

Walze  (2)  aus  Kunststoffen  geformt  ist. 

5.  Einrichtung  nach  Anspruch  3  oder  Anspruch  4, 
bei  welcher  ein  leitender  Streifen  (5)  angeord-  30 
net  ist,  urn  an  der  Walze  (2)  zu  gleiten,  damit 
eine  Ladungsanhaufung  beseitigt  wird. 

Revendicatlons 
35 

1.  Appareil  electrophotographique  comprenant  : 
une  bande  ou  un  tambour  photoconduc- 

teur  (1)  ; 
un  rouleau  de  developpement  ou  de 

developpement/nettoyage  (2)  espace  dudit  40 
tambour  ou  de  ladite  bande  (1)  ;  et 

un  melange  de  developpement  compose 
de  toner  et  d'un  element  porteur  (3)  sous  la 
forme  de  chaTnes  situees  dans  I'espace  com- 
pris  entre  ledit  tambour  ou  la  dite  bande  (1)  et  45 
ledit  rouleau  (2),  ledit  espace  etant  choisi  de 
sorte  que  lesdites  chaTnes  ne  touchent  pas 
simultanement  a  la  fois  ledit  tambour  ou  ladite 
bande  (1)  et  ledit  rouleau  (2), 
caracterise  en  ce  qu'il  comprend  en  outre  :  50 

une  electrode  de  developpement  sous  la 
forme  d'une  barre  conductrice  (4)  connectee  a 
une  source  de  tension,  presentant  un  bord 
avant  effile  et  positionnee  entre  ledit  tambour 
ou  ladite  bande  (1)  et  ledit  rouleau  (2)  de  fagon  55 
a  intercepter,  en  fonctionnement,  lesdites  chaT- 
nes  de  melange  de  developpement. 
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