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Description 

FIELD  OF  THE  INVENTION  AND  RELATED  ART 

5  The  present  invention  relates  to  an  image  forming  apparatus  comprising  a  charging  device  for 
electrically  charging  an  image  bearing  member,  more  particularly  a  charger  contacted  to  the  image  bearing 
member  and  supplied  externally  with  a  voltage  having  an  AC  component. 

For  the  convenience  of  description,  an  electrophotographic  copying  apparatus  is  taken  wherein  a 
photosensitive  member  is  electrically  charged. 

io  As  is  well  known,  an  electrophotographic  copying  process  includes  a  step  of  charging  the  surface  of  the 
photosensitive  member  to  a  predetermined  potential  level.  As  for  the  means  for  discharging,  almost  all  of 
the  commercialized  machines  include  a  corona  discharger  mainly  constituting  of  a  wire  electrode  and  a 
shield  electrode.  The  charging  system,  using  the  corona  discharger,  involves  the  following  problems. 

75  (1)  High  voltage  application: 

In  order  to  charge  the  surface  of  the  photosensitive  member  up  to  500  -  700  V,  it  is  required  that  a  high 
voltage  such  as  8  -  4  KV  is  applied  to  the  corona  wire.  The  distance  between  the  wire  and  the  electrode  has 
to  be  large  enough  to  prevent  the  current  leakage  to  electrode  and  the  main  body,  and  therefore,  the  corona 

20  discharger  is  bulky,  and  use  of  a  cable  shielded  for  high  insulation  is  inevitable. 

(2)  Low  charging  efficiency: 

Most  of  the  discharge  current  from  the  wire  flows  into  the  shield  electrode,  and  the  corona  current 
25  flowing  to  the  photosensitive  member,  that  is,  the  member  to  be  charged  is  only  several  percent  of  the  total 

discharging  current. 

(3)  Corona  discharge  production: 

30  The  corona  discharge  produces  ozone  or  the  like,  which  tends  to  oxidize  various  parts  of  the  apparatus 
and  to  deteriorate  the  surface  of  the  photosensitive  member  with  the  result  of  lowered  resistance  of  the 
photosensitive  member  leading  to  blurred  image  (particularly  under  high  humidity  conditions). 

(4)  Wire  contamination: 
35 

In  order  to  increase  the  discharge  efficiency,  a  discharge  wire  is  required  to  have  a  large  curvature 
(generally  it  has  60  -  100  microns  diameter).  Such  a  wire  collects  fine  dust  by  the  high  voltage  field 
adjacent  the  wire  surface,  so  that  it  is  contaminated.  The  contamination  tends  to  produce  non-uniform 
discharge  with  the  result  of  non-uniform  images.  This  necessitates  frequent  cleaning  of  the  wire  and  the 

40  discharging  device. 
Recently,  it  is  considered  to  use  a  contact  type  charging  means  wherein  a  charging  member  is 

contacted  to  the  member  to  be  charged,  without  use  of  the  corona  discharger  involving  the  above  problems. 
More  particularly,  for  example,  a  charging  member  such  as  a  conductive  and  elastic  roller  or  the  like 

which  is  externally  supplied  with  a  DC  voltage  of  approximately  1  -  2  KV,  is  contacted  to  the  surface  of  the 
45  photosensitive  member  (the  member  to  be  charged),  by  which  the  surface  of  the  photosensitive  member  is 

charged  to  a  predetermined  potential. 
On  the  other  hand,  the  contact  type  charging  device  still  involves  various  problems,  and  it  has  been 

proposed  in  an  application  which  has  been  assigned  to  the  assignee  of  this  application  that  in  order  to  solve 
the  problem  a  vibrating  electrode  having  a  peak-to-peak  voltage  which  is  not  less  than  twice  a  charge 

50  starting  voltage  when  a  DC  voltage  is  applied  to  the  charging  member  is  formed  between  the  charging 
member  and  the  member  to  be  charged,  so  that  the  member  to  be  charged  is  uniformly  charged  (EP-A-272 
072,  published  22.06.88)  in  addition,  another  proposal  has  been  made  in  EP-A-308  185  (published  22.03.89) 
in  which  a  high  resistance  layer  is  provided  as  a  surface  layer  of  the  charging  member  to  prevent  current 
leakage  due  to  pin-holes  and  damages  or  the  like  on  the  surface  of  the  menber  to  be  charged  such  as  a 

55  photosensitive  member. 
However,  the  provision  of  the  high  resistance  surface  layer  of  the  charging  member,  causes  another 

problem,  since  the  high-resistance  layer  of  the  charging  member  is  easily  influenced  by  ambient  conditions, 
particularly  humidity,  so  that  the  impedance  of  the  charging  member  increases  due  to  increase  of  the 
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resistance  and  the  decrease  of  the  dielectric  constant  under  the  low-humidity  conditions,  whereas  under  the 
high-humidity  conditions,  the  impedance  of  the  charging  member  decreases  due  to  the  decrease  of  the 
resistance  and  the  increase  of  the  dielectric  constant.  As  a  result,  under  the  low  humidity  conditions,  an  AC 
component  of  the  voltage  applied  from  the  voltage  source  is  attenuated  by  the  impedance  of  the  charging 

5  member  with  the  result  that  the  above-described  vibrating  electric  field  and  peak-to-peak  voltage  which  is 
not  less  than  twice  the  charge  starting  voltage  is  not  formed  between  the  charging  member  and  the 
member  to  be  charged,  and  therefore,  that  non-uniform  charging,  more  particularly  spot-like  charging  can 
occur. 

Here,  it  is  possible  that  as  a  preparation  for  the  attenuation  of  the  AC  component  due  to  the  impedance 
io  of  the  charging  member  under  the  low  humidity  conditions,  a  high  peak-to-peak  AC  voltage  is  applied  to  the 

charging  member  so  that  the  vibrating  electric  field  of  a  peak-to-peak  voltage  which  is  not  less  than  twice 
the  charge  starting  voltage  is  formed  between  the  charging  member  and  the  member  to  be  charged  even 
under  the  low  humidity  conditions. 

However,  if  this  is  done,  the  AC  component  is  not  attenuated  by  the  charging  member  under  the  high 
is  humidity  conditions  which  decreases  the  impedance,  so  that  the  high  voltage  is  directly  applied  to  the 

member  to  be  charged.  Therefore,  it  is  disadvantageous  with  respect  to  the  leakage  of  the  member  to  be 
charged  and  the  charging  member  under  the  high  humidity  conditions  where  the  durability  properties  of  the 
material  is  reduced  generally. 

The  Japanese  patent  application  document  JP-A-59-1  92270  describes  an  image  forming  apparatus 
20  comprising 

-  a  movable  image  bearing  member, 
-  image  forming  means  for  forming  an  image  on  said  image  bearing  member,  said  image  forming 

means  including  latent  image  forming  means  having  charging  means  contactable  to  said  image 
bearing  member  for  charging  said  image  bearing  member,  developing  means  for  developing  the 

25  latent  image  with  toner,  and 
-  voltage  application  means  for  applying  a  voltage  having  a  periodically  vibrating  component  and  a  DC 

component  between  said  charging  means  and  said  image  bearing  member. 
Furthermore,  a  power  supply  changeover  switch  is  provided.  If  this  switch  is  actuated  to  contact  a 

constant  current  power  supply,  a  high  voltage  is  applied  between  the  charging  means  and  the  image 
30  bearing  member  so  as  to  pass  an  effective  AC  current  of  e.g.  1  to  50  mA.  In  doing  so,  a  charging  history  is 

given.  Thereafter  the  changeover  switch  is  actuated  again  to  disconnect  the  constant  current  power  supply 
and  to  connect  another  power  supply  instead  thereof.  Thereby,  the  image  forming  performance  and  the 
productivity  is  enhanced  in  the  early  stage  of  use. 

In  contrast  thereto  the  object  underlying  the  present  invention  consists  of  providing  an  image  forming 
35  apparatus  in  which  the  image  bearing  means  is  uniformly  charged  in  good  order  even  under  varying 

ambient  conditions. 
It  is  another  object  of  the  present  invention  to  provide  a  charging  device  and  an  image  forming 

apparatus  provided  with  the  charger  wherein  the  leakage  to  the  member  to  be  charged  is  prevented  so  that 
a  uniform  and  stabilized  charging  is  possible  even  when  the  resistance  and  capacity  of  the  charging 

40  member  varies  due  to  variation  of  the  ambient  conditions. 
These  objects,  features  and  advantages  of  the  present  invention  will  become  more  apparent  upon  a 

consideration  of  the  following  description  of  the  preferred  embodiments  of  the  present  invention  taken  in 
conjunction  with  the  accompanying  drawings. 

45  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  sectional  view  of  a  laser  beam  printer  as  an  exemplary  image  forming  apparatus  provided 
with  a  charging  device  according  to  an  embodiment  of  the  present  invention. 

Figure  2  is  a  side  view  of  a  charging  device  according  to  an  embodiment  of  the  present  invention. 
50  Figure  3  is  a  graph  showing  a  relationship  between  a  peak-to-peak  voltage  Vpp  of  an  AC  component 

applied  to  the  charging  member  and  a  surface  potential  Vs  of  the  member  to  be  charged. 
Figure  4  is  a  graph  showing  a  relationship  between  an  AC  current  lAc  and  the  surface  potential  Vs  of 

the  member  to  be  charged. 
Figure  5  is  a  graph  showing  a  relationship  between  a  peak-to-peak  voltage  Vpp  of  an  AC  component 

55  applied  to  the  charging  member  and  a  surface  potential  Vs  of  the  member  to  be  charged. 
Figure  6  is  a  side  view  of  the  charging  device  according  to  another  embodiment  of  the  present 

invention. 
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Figure  7  illustrates  a  system  wherein  an  AC  component  of  the  voltage  applied  to  the  charging  member 
is  controlled  for  constant  current,  and  a  DC  component  is  controlled  for  a  constant  current. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 
5 

Referring  to  Figure  1,  there  is  shown  an  image  forming  apparatus  usable  with  the  charging  device 
according  to  the  present  invention.  The  image  forming  apparatus  comprises  in  combination  a  sheet  feeding 
station  A  and  a  laser  beam  printer  station  B. 

The  printer  station  B  will  first  be  described  in  structure  and  the  image  forming  operation.  The  printer 
io  station  includes  an  outer  casing  1  ,  and  the  front  side  of  the  apparatus  is  the  right  end  side  in  the  Figure. 

The  printer  B  includes  a  front  plate  1A  which  is  openable,  as  shown  by  chain  lines,  about  a  hinge  shaft  1B 
from  the  outer  casing  1,  and  is  closable,  as  shown  by  the  solid  lines.  The  front  plate  1A  is  opened  to 
provide  wide  access  to  the  inside  of  the  printer  when  a  process  cartridge  2  is  to  be  mounted  into  or 
dismounted  from  the  printer,  or  when  the  inside  of  the  printer  is  to  be  inspected  or  serviced. 

is  The  process  cartridge  2  in  this  embodiment  contains  in  its  cartridge  housing  2a,  a  photosensitive  drum 
3,  a  charging  roller  4,  a  developing  device  5  and  a  cleaner  6,  i.e.,  four  image  forming  process  means.  The 
process  cartridge  2  is  mounted  to  or  dismounted  from  a  predetermined  accommodating  portion  in  the 
printer  outer  casing  1,  when  the  front  plate  1a  is  opened  as  shown  by  the  chain  lines.  The  cartridge  2,  when 
it  is  correctly  mounted  in  the  printer,  the  cartridge  and  the  printer  are  coupled  in  the  driving  system 

20  connection  and  the  electrical  circuit  connection  through  an  unshown  coupling  member  to  establish 
mechanical  unity.  Although  the  process  cartridge  contains  the  photosensitive  drum,  the  charging  roller,  the 
developing  device  and  the  cleaner  as  a  unit,  the  present  invention  is  not  limited  to  the  process  cartridge 
containing  them,  and  it  may  contain  as  a  unit  only  the  photosensitive  drum  and  the  charging  roller.  It  will 
suffice  if  it  contains  the  photosensitive  drum  and  at  least  one  of  the  process  means  contributable  to  the 

25  repeated  image  formation  and  if  it  is  detachably  mountable  into  the  main  assembly  of  the  image  forming 
apparatus. 

The  apparatus  comprises  a  laser  beam  scanner  7  adjacent  a  rear  side  of  the  outer  casing  1  .  The  laser 
beam  scanner  7  includes  a  semiconductor  laser,  a  scanner  motor  7a,  a  polygonal  mirror  7b  and  a  lens 
system  7c.  A  laser  beam  L  from  the  scanner  7  is  directed  into  the  housing  2a  substantially  horizontally 

30  through  an  exposure  window  2b  of  the  cartridge  housing  2a  which  is  mounted  in  the  printer.  The  beam  is 
incident  at  an  exposure  position  3a  to  the  left  side  surface  of  the  photosensitive  drum  3  along  a  path 
between  the  cleaner  6  and  the  developing  device  5  disposed  at  upper  and  lower  sides  of  the  housing,  so 
that  the  surface  of  the  photosensitive  drum  3  is  scanned  and  exposed  in  the  direction  of  its  generating  line. 

The  printer  further  includes  a  multi-feeding  tray  8  which  is  extended  outwardly  below  the  printer  front 
35  plate  1A.  The  feeding  train  is  inclined  upwardly  away  from  the  front  plate.  Plural  sheet  materials  S  can  be 

set  thereon. 
The  printer  further  comprises  a  sheet  material  feeding  roller  10  disposed  at  a  lower  portion  adjacent  the 

inside  of  the  printer  front  plate  1A,  a  conveying  roller  12  contacted  to  the  left  side  of  the  feeding  roller  10, 
an  image  transfer  roller  13  provided  on  the  inside  of  the  printer  front  plate  1A  above  the  feeding  roller  10,  a 

40  couple  of  fixing  rollers  15a  and  15b  mounted  on  a  top  part  of  the  inside  of  the  printer  front  plate  1A,  a  sheet 
guiding  plate  disposed  between  the  transfer  roller  13  and  the  fixing  roller  couple  15a  and  15b,  a  sheet 
material  discharging  roller  disposed  at  the  sheet  material  outlet  of  the  fixing  roller  couple  15a  and  15b,  and 
a  tray  17  for  receiving  the  sheet  materials  discharged. 

When  an  image  formation  start  signal  is  produced  in  a  control  system  of  the  printer,  the  photosensitive 
45  drum  3  is  rotated  at  a  predetermined  peripheral  speed  in  the  counterclockwise  direction  as  shown,  during 

which  the  periphery  thereof  is  uniformly  charged  to  a  predetermined  positive  or  negative  polarity  by  the 
charging  roller  4.  The  charging  roller  4  is  supplied  with  a  predetermined  voltage  from  a  power  source  to 
charge  the  photosensitive  drum  3  through  a  so-called  contact  charging.  The  charging  roller  4  may  be  driven 
by  the  rotation  of  the  photosensitive  drum  3,  or  it  may  be  positively  rotated  in  the  opposite  direction. 

50  Alternatively,  it  may  be  non-rotatable.  However,  from  the  standpoint  of  the  wear  of  the  photosensitive  drum 
3  and  the  charging  roller  4,  the  charging  roller  4  is  preferably  driven  by  the  photosensitive  drum  3  or 
positively  driven  at  the  same  peripheral  speed  as  the  photosensitive  drum  3  at  the  contact  portion 
therebetween. 

Then,  in  an  exposure  station,  the  surface  of  the  rotating  photosensitive  drum  3  having  been  uniformly 
55  charged  is  exposed  to  a  picture  element  laser  beam  L  which  corresponds  to  time  series  electric  picture 

element  signals  indicative  of  image  information  produce  from  the  laser  beam  scanner  7,  and  the  drum  3 
surface  is  sequentially  scanned  in  the  direction  of  the  generating  line  of  the  drum  by  the  laser  beam  L,  by 
which  an  electrostatic  latent  image  of  the  image  information  is  formed  on  the  surface  of  the  photosensitive 

5 
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drum  3. 
The  latent  image  formed  on  the  drum  3  surface  is  sequentially  developed  with  toner  by  a  developer 

carried  on  a  developing  sleeve  (or  roller)  of  the  developing  device  5.  The  developing  device  5  includes  a 
toner  container  5b  for  containing  the  developer  (toner)  t. 

5  A  topmost  one  of  the  sheet  materials  (transfer  sheets)  S  set  on  the  multi-feeding  tray  8  is  introduced 
into  the  printer  by  the  feeding  roller  10  driven  in  the  direction  indicated  by  an  arrow.  The  sheet  material  is 
caught  by  a  nip  formed  between  the  feeding  roller  10  and  the  conveying  roller  12  and  is  directed  to  a 
transfer  station  where  the  photosensitive  drum  3  and  the  transfer  roller  13  are  opposed  or  contacted,  at  the 
same  constant  peripheral  speed  of  the  photosensitive  drum  3. 

io  During  the  sheet  material  passing  between  the  photosensitive  drum  3  and  the  transfer  roller  13,  the 
toner  image  is  transferred  from  the  photosensitive  drum  3  surface  onto  the  sheet  material  by  the  voltage 
applied  to  the  transfer  roller  13  (having  a  polarity  opposite  to  the  polarity  of  the  toner)  and  the  pressure- 
contact  force  between  the  transfer  roller  13  and  the  photosensitive  drum  3.  The  voltage  application  to  the 
transfer  roller  13  is  effected  when  a  leading  edge  of  the  fed  sheet  material  reaches  a  contact  portion 

is  (transfer  position)  between  the  photosensitive  drum  3  and  the  transfer  roller  13. 
The  sheet  material  having  passed  through  the  transfer  station  is  separated  from  the  surface  of  the 

photosensitive  drum  3  and  is  guided  along  the  guiding  plate  14,  and  is  introduced  into  the  fixing  means 
including  the  image  fixing  rollers  15a  and  15b.  One  15a  of  the  fixing  rollers  15a  and  15b  is  contactable  to 
the  image  carrying  surface  of  the  sheet  material  and  functions  as  a  heating  roller  containing  a  halogen 

20  heater  therein.  The  other  roller  15b  is  contactable  to  the  backside  of  the  sheet  material  and  functions  as  a 
back-up  (pressing)  roller  and  is  made  of  an  elastic  material.  The  sheet  material  having  received  the  toner 
image  is  passed  through  the  nip  between  the  rollers  15a  and  15b,  during  which  the  toner  image  is  fixed  on 
the  sheet  material  by  heat  and  pressure,  and  is  discharged  as  an  image  carrying  product  (print)  on  the  tray 
17  by  the  discharging  roller  16. 

25  The  surface  of  the  photosensitive  drum  3,  after  the  toner  image  is  transferred,  is  cleaned  by  a  cleaning 
blade  6a  of  the  cleaner  6,  so  that  the  residual  toner  or  other  contaminations  are  removed  from  the  drum 
surface,  and  is  prepared  for  the  repeated  image  formation. 

When  a  cassette  40  of  the  sheet  material  feeding  station  A,  not  the  multi-feeding  tray  8,  the  topmost 
one  of  the  sheet  materials  S  in  the  cassette  40  is  directed  in  the  direction  indicated  by  an  arrow  by  a  pick- 

30  up  roller  20  to  a  registration  rollers  28  and  55.  Then,  the  sheet  material  is  advanced  to  between  the  feeding 
roller  10  and  the  conveying  roller  12,  as  described  above. 

Referring  to  Figure  2,  the  charging  device  according  to  an  embodiment  of  the  present  invention  will  be 
described  in  detail.  In  this  Figure,  indicated  by  a  reference  numeral  3  is  the  member  to  be  charged  by  the 
charging  member  4.  The  member  to  be  charged  includes  a  base  layer  3b  made  of  aluminum  or  the  like, 

35  and  a  photosensitive  layer  3c  made  of  an  organic  photoconductive  material,  amorphous  silicon,  selenium  or 
ZnO  or  the  like  having  a  thickness  of  20  microns.  The  charging  member  4  functions  to  uniformly  charge  the 
member  to  be  charged  to  a  predetermined  potential.  The  charging  member  4  includes  a  core  metal  having 
a  diameter  of  6  mm,  to  which  a  voltage  is  applied  from  an  external  voltage  source  E  through  a  spring  F. 
The  surface  of  the  photosensitive  member  is  charged  by  a  charging  member  to  which  the  voltage  is 

40  applied,  because  electric  discharge  occurs  through  a  small  clearance  between  the  photosensitive  member 
and  the  charging  member.  The  charging  member  is  contacted  to  the  photosensitive  member  in  order  to 
establish  such  a  fine  clearance.  More  particularly,  the  fine  clearance  is  maintained  by  the  contact  of  the 
charging  member  to  the  photosensitive  member.  The  charging  member  4  is  provided  with  a  high  resistance 
layer  4c  to  maintain  the  good  charging  action  even  if  the  member  to  be  charged  3  has  flows  such  as 

45  pinholes,  through  which  an  excessive  current  will  flow  from  the  charging  member  to  the  member  to  be 
charged.  In  this  embodiment,  the  high  resistance  layer  is  made  of  epichlorohydrin  rubber  having  a  volume 
resistivity  of  1.1x10s  ohm.cm.  The  thickness  thereof  is  100  microns.  Designated  by  a  reference  4b  is  rubber 
material  such  as  EPDM  impregnated  with  carbon  to  lower  the  resistivity  to  approximately  1x103  ohm.cm.  It 
has  a  thickness  of  3  mm.  The  charging  member  4  and  the  member  to  be  charged  3  are  contacted  with  a 

50  contact  width  d  of  1  mm  and  a  contact  length  measured  along  the  length  of  the  charging  member  4  is  220 
mm  in  this  embodiment.  The  electric  resistances  and  the  electric  capacities  of  the  contact  portion  were 
measured  under  a  high  temperature  and  high  humidity  condition  (32.5  °C  and  85  %,  respectively)  and 
under  a  low  temperature  and  low  humidity  condition  (15  °C  and  10  %,  respectively).  They  were: 

55  Under  high  temperature  and  high  humidity  condition: 

(1)  The  electric  resistance  of  the  charging  member  =  5.1  x105  ohm. 
The  electric  capacity  of  the  charging  member  =  2.6x1  0-10  F. 
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The  electric  resistance  of  the  charging  member  =  5.1  x109  ohm. 
The  electric  capacity  of  the  charging  member  =  1.1x10-10  F. 

Under  low  temperature  and  low  humidity  condition: 
5 

The  electric  resistance  of  the  charging  member  =  8.7x1  0G  ohm. 
The  electrostatic  capacity  of  the  charging  member  =  1.2x10-10  F. 
The  electric  resistance  of  the  charging  member  =  3.4x1  011  ohm. 
The  electrostatic  capacity  of  the  charging  member  =  1.1x10-10  F. 

io  The  charging  member  4  is  press-contacted  to  the  charging  member  3  by  a  coil  spring  F  with  a  total 
pressure  of  1.0  kg.  A  power  source  E  includes  a  constant  current  AC  source  E-1  in  which  an  AC  component 
is  controlled  by  an  AC  control  current  control  means  G  to  provide  a  predetermined  current  (750  micro- 
ampere  in  this  embodiment),  and  a  constant  voltage  DC  source  E-2  wherein  the  DC  component  is  at  a 
predetermined  voltage  level  (-750  V  in  this  embodiment)  by  a  DC  constant  voltage  control  means  H.  The 

is  charge  potential  of  the  member  to  be  charged  3  is  determined  by  those  voltage  sources. 
The  variation  of  the  impedance  at  the  contact  portion  between  the  charging  member  and  the  member  to 

be  charged  is  calculated  on  the  basis  of  the  above  data,  and  the  results  are  as  shown  in  the  Table  below. 

Table  1 
20 

high  temperature  &  high  low  temperature  &  low  humidity  (15  °C,  10  %) 
humidity  (32  °  C,  85  %) 

charging  member  3.9x1  05  ohm.  1.3x10G  ohm. 
member  to  be  charged  1.4x10G  ohm.  1.4x10G  ohm. 

(The  frequency  of  the  AC  current:  100  Hz) 

It  is  understood  that  the  impedance  of  the  member  to  be  charged  does  not  vary  by  the  ambient 
30  condition  variation,  whereas  the  impedance  of  the  charging  member  varies  so  that  it  is  smaller  under  the 

high  temperature  and  humidity  conditions  and  is  larger  under  low  temperature  and  low  humidity  conditions 
than  under  a  normal  temperature  and  normal  humidity  condition  (23  °  C,  64  %).  Therefore,  under  the  low 
temperature  and  low  humidity  condition,  a  considerably  high  voltage  is  applied  to  the  charging  member  as 
contrasted  to  the  high  temperature  and  high  humidity  condition  so  that  the  voltage  applied  to  the  member  to 

35  be  charged  is  substantially  decreased.  This  means  that  the  applied  voltage  is  necessitated  to  be  increased 
under  the  low  temperature  and  low  humidity  condition. 

Figure  3  is  a  graph  of  a  surface  potential  (Vs)  of  the  member  to  be  charged  when  a  peak-to-peak 
voltage  (Vpp)  of  the  AC  voltage  (vibrating  voltage)  applied  to  the  charging  member  is  changed.  The  DC 
component  VDC  is  750  V.  As  shown  in  Figure  3,  under  the  high  temperature  and  high  humidity  condition  (32 

40  °  C  and  85  %),  the  surface  potential  of  the  charged  member  3  is  stabilized  when  the  peak-to-peak  voltage 
Vpp  of  the  AC  component  becomes  not  less  than  twice  (1100  Vpp)  the  charge  starting  voltage  Vth 
(approximately  550  V),  as  shown  by  the  solid  line.  The  charge  starting  voltage  is  a  DC  voltage  applied  to 
the  charging  member  when  the  electric  charge  to  the  member  to  be  charged  starts,  as  described  in  EP-A- 
272  072. 

45  Under  the  high  temperature  and  high  humidity  condition,  the  impedance  of  the  surface  layer  4c  of  the 
charging  member  4  is  sufficiently  small  as  compared  with  that  of  the  member  to  be  charged,  and  therefore, 
that  component  of  the  AC  component  of  the  AC  source  E-1  which  is  applied  to  the  charging  member  is 
almost  negligible  so  that  the  AC  component  is  not  attenuated  by  the  charging  member,  and  therefore, 
almost  all  the  AC  component  is  applied  to  the  member  to  be  charged. 

50  As  described  in  EP-A-272  072,  when  the  peak-to-peak  voltage  Vpp  of  the  AC  voltage  and  the  charge 
starting  voltage  Vth  satisfy  the  relation  of  Vpp  k  2Vth,  the  charging  is  uniform.  This  is  because,  within  this 
range,  the  electric  charge  not  only  transfers  from  the  charging  member  to  the  member  to  be  charged,  but 
also  transfers  back  from  the  member  to  be  charged  to  the  charging  member,  and  therefore,  even  if  the 
member  to  be  charged  receives  locally  excessive  electric  charge  with  the  result  of  high  potential,  the 

55  electric  charge  transfers  back  to  provide  the  uniform  potential.  In  other  words,  the  charging  is  uniform  in  the 
solid  line  of  Figure  3  when  the  peak-to-peak  voltage  is  not  less  than  1100  Vpp,  whereas  if  it  is  lower  than 
1100  Vpp,  the  non-uniform  charging  occurs. 
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As  shown  in  Figure  3  by  broken  line,  the  plot  shifts  rightwardly  under  the  low  temperature  and  low 
humidity  condition  (15  °C,  10  %).  In  this  condition,  the  impedance  of  the  surface  layer  4c  of  the  charging 
member  is  increased  so  that  the  attenuation  of  the  applied  AC  component  is  increased.  In  order  to  provide 
a  stabilized  voltage  on  the  member  to  be  charged  1,  it  is  considered  that  the  voltage  not  less  than  1700 

5  Vpp  is  required  since  otherwise  the  charging  becomes  non-uniform.  However,  if  the  charging  device  with 
this  setting  is  placed  under  the  high  temperature  and  high  humidity  condition,  the  impedance  of  the 
charging  member  decreases,  and  therefore,  not  less  than  1  .3  mA  (mm  ampere)  of  AC  current  flows.  Such  a 
large  current  is  a  cause  of  production  of  pinholes  of  the  member  to  be  charged  3  by  dielectric  breakdown. 

Referring  to  Figure  4,  the  investigations  are  made  as  to  the  relationship  between  the  surface  potential 
io  Vs  of  the  member  to  be  charged  and  the  AC  current  lAc  (effective  current).  The  solid  line  indicates  the 

relation  under  the  high  temperature  and  high  humidity  condition  (32  °C,  85  %),  and  the  broken  line 
indicates  the  relation  under  the  low  temperature  and  low  humidity  condition  (15  °C,  10  %).  It  is  understood 
that  the  voltage  Vs  is  stabilized  when  the  AC  current  is  not  less  than  750  micro-amperes.  This  is  when  the 
frequency  of  the  AC  is  1000  Hz.  The  AC  current  of  750  micro-amperes  at  this  time  is  called  a  threshold  Ith. 

is  The  requirement  for  the  stabilization  of  the  surface  potential  of  the  member  to  be  charged  is 

lAc   ̂ Ith  (  =  750  micro-amperes) 

The  reason  for  this  is  considered  to  be  because  in  order  to  make  the  surface  potential  of  the  member 
20  to  be  charged  3  uniform,  a  current  density  over  a  predetermined  is  required.  It  is  supposed  that  the  current 

of  750  micro-amperes  is  the  minimum  current  required.  As  will  be  understood  from  this  Figure,  the  potential 
Vs  is  stabilized  under  any  ambient  conditions  if  the  current  not  less  than  Ith  flows  through  this  system.  The 
value  of  the  current  Ith  is  a  value  determined  depending  on  the  materials  of  the  charging  member  and  the 
member  to  be  charged  and  the  frequency  of  an  AC  voltage  applied  to  the  charging  member. 

25  Accordingly,  it  is  considered  that  the  surface  potential  of  the  charged  member  3  is  always  stabilized  if  a 
constant  current  not  less  than  750  micro-amperes  is  supplied  from  the  AC  voltage  source.  Therefore,  the 
AC  component  was  controlled  to  provide  a  constant  current  (750  micro-amperes),  and  the  peak-to-peak 
voltage  Vpp  of  the  AC  component  was  investigated.  It  was  1150  Vpp  under  the  high  temperature  and  high 
humidity  condition,  and  2000  Vpp  under  low  temperature  and  low  humidity  condition  (15  °C,  10  %).  It  is 

30  understood  that  the  impedance  of  the  charging  member  4  decreases  under  the  high  temperature  and  high 
humidity  condition,  and  therefore,  the  peak-to-peak  voltage  of  the  AC  component  required  for  providing  750 
micro-amperes  is  as  small  as  1150  Vpp,  whereas  under  the  low  temperature  and  low  humidity  condition,  the 
impedance  of  the  charging  member  4  increases,  and  therefore,  2000  Vpp  is  required  to  provide  the  same 
750  micro-amperes.  Referring  back  to  Figure  3,  the  charging  is  uniform  when  the  peak-to-peak  voltage  is 

35  not  less  than  1100  Vpp  on  the  solid  line  (high  temperature  and  high  humidity  condition),  and  when  it  is  not 
less  than  1700  Vpp  on  the  broken  line  (low  temperature  and  low  humidity  condition);  and  therefore  the 
above  is  satisfied.  By  this  constant  current  control  for  the  AC  component,  the  necessity  for  the  constant 
voltage  control,  that  is,  2000  Vpp  of  the  peak-to-peak  voltage  is  eliminated,  which  has  been  necessitated 
due  to  the  decrease  of  the  charging  capacity  to  the  member  to  be  charged  3  because  of  the  attenuation  of 

40  the  AC  component  by  the  increased  impedance  of  the  surface  layer  4C  of  the  charging  member  4  under 
the  low  temperature  and  low  humidity  condition.  That  is,  even  if  the  impedance  of  the  surface  layer  4c  of 
the  charging  member  is  reduced  under  the  high  temperature  and  high  humidity  condition,  the  AC  voltage 
applied  is  decreased,  and  therefore,  the  member  to  be  charged  is  not  supplied  with  a  high  voltage,  whereby 
the  production  of  the  pinholes  of  the  member  3  is  reduced.  Under  the  low  temperature  and  low  humidity 

45  condition,  with  which  the  impedance  of  the  charging  member  surface  layer  4c  increases,  the  voltage 
applied  is  increased,  so  that  even  if  the  voltage  is  attenuated  by  the  charging  member,  it  becomes  possible 
to  maintain  the  charging  power  of  the  charging  member  4  is  maintained  constant. 

The  DC  source  E-2  used  with  the  constant  current  AC  source  E-1  is  a  constant  voltage  source  for  the 
following  reasons: 

50  When  various  electrostatic  latent  image  patterns  are  formed  on  the  menber  to  be  charged  3,  a  certain 
degree  of  charge  memory  corresponding  to  the  pattern  remains  on  the  member  to  be  charged  3.  In  other 
words,  there  are  charged  portions  and  non-charged  portions  in  the  memory  of  the  member  to  be  charged  3. 
This  memory  can  be  erased  by  a  discharging  operation,  that  is,  a  charge  removing  operation  to  the 
member  to  be  charged,  before  the  charging  action,  more  particularly,  by  the  uniform  exposure  to  light 

55  before  the  charging  action  when  the  member  3  is  a  photosensitive  member.  However,  after  it  is  repeatedly 
used,  the  memory  in  the  member  3  becomes  not  completely  removed.  If  the  DC  source  is  a  constant 
current  source,  the  same  current  flows  through  the  charged  and  uncharged  portion  of  the  member  to  be 
charged  3  when  the  member  3  is  re-charged  by  the  charging  member  4  after  image  forming  operation. 
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Therefore,  the  same  amount  of  electric  charge  is  added.  Thus,  during  the  next  image  formation,  the  non- 
uniformity  occurs  between  the  portion  having  been  charged  and  the  portion  not  having  been  charged.  As  a 
result,  the  problems  are  expected  such  as  the  foggy  background  of  the  image  and  the  change  of  the  image 
density. 

5  Referring  to  Figure  5,  there  is  shown  a  relation  between  the  peak-to-peak  voltage  of  the  AC  source 
applied  to  the  charging  member  and  the  surface  potential  of  the  member  to  be  charged.  As  will  be 
understood  from  this  graph,  when  the  DC  voltage  applied  to  the  charging  member  is  shifted  from  VDC  to 
VDC',  the  charge  saturation  level  of  the  member  3  is  also  shifted  from  VDC  to  VDC'.  Therefore,  the  charge 
saturation  level  of  the  member  to  be  charged  is  determined  by  the  DC  voltage  applied  to  the  charging 

io  member. 
Therefore,  the  DC  source  for  the  charging  member  is  preferably  a  constant  voltage  source. 
Particularly  when  a  laser  beam  printer  shown  in  Figure  1  or  an  LED  printer  is  used,  and  the  same 

format  is  repeatedly  printed,  the  pattern  of  the  format  is  memorized  on  the  photosensitive  member  (the 
member  to  be  charged),  with  the  result  that  even  after  a  different  format  is  printed,  the  previous  format 

is  pattern  lightly  appears  on  the  print.  Therefore,  the  DC  voltage  applied  to  the  charging  member  is  constant- 
voltage-controlled,  rather  than  being  constant-current-controlled,  particularly  in  such  printers. 

In  a  reverse-development,  toner  particles  having  the  same  polarity  as  the  charging  property  of  the 
photosensitive  member  (the  member  to  be  charged)  are  deposited  on  such  a  portion  of  the  photosensitive 
member  as  has  a  lower  potential  (light  portion  of  the  electrostatic  latent  image).  With  the  reverse- 

20  development,  when  the  toner  image  on  the  photosensitive  member  is  transferred  onto  the  transfer  material, 
the  transfer  means  such  as  a  transfer  corona  discharger  or  a  transfer  roller  has  to  be  supplied  with  a 
voltage  having  a  polarity  opposite  to  the  charging  property  of  the  photosensitive  member.  When  the  charge 
having  the  polarity  opposite  to  the  charging  property  of  the  photosensitive  member  is  applied  to  the 
photosensitive  member,  the  photosensitive  member  sometimes  can  not  be  electrically  discharged.  As  a 

25  result,  the  image  formed  thereafter  involves  non-uniform  image  density  due  to  the  potential  difference  if  the 
photosensitive  member  has  been  supplied  with  different  electric  charge  by  the  charging  means,  particularly 
if  there  has  been  a  potential  difference  between  the  portion  of  the  photosensitive  member  covered  by  the 
transfer  sheet  and  the  portion  not  covered  by  the  transfer  sheet.  Therefore,  when  the  developing  system  is 
a  reverse-development,  the  DC  voltage  applied  to  the  charging  member  is  a  constant  voltage  rather  than  a 

30  constant  DC  current. 
Referring  to  Figure  7,  there  is  shown  a  system  for  providing  a  constant  current  AC  component  and  a 

constant  voltage  DC  component  when  a  superposed  voltage  of  an  AC  voltage  and  a  DC  voltage  is  applied 
to  the  charging  roller  4.  The  AC  current  applied  to  the  charging  roller  4  flows  into  an  AC  current  detector  20 
through  a  base  layer  3b  of  the  photosensitive  drum  3  which  is  grounded.  The  AC  current  detector  20 

35  detects  the  AC  current,  and  in  response  thereto,  an  amplitude  of  a  sine  wave  from  a  sine  oscillator  circuit 
21  is  controlled  to  provide  a  constant  amplitude,  thus  providing  a  constant  current  control.  In  a  DC  voltage 
generator  22,  the  output  voltage  is  fed  back,  and  it  is  compared  with  a  reference  voltage  Vref  set  by  an 
image  density  adjusting  dial  for  adjusting  the  image  density  of  the  image,  thus  providing  a  constant  voltage 
control.  The  DC  voltage  generated  by  the  DC  generator  22  is  superposed  to  the  sine  wave  generated  by 

40  the  sine  wave  oscillator  circuit,  and  the  superposed  voltage  is  applied  to  the  charging  roller  4. 
Referring  to  Figure  6,  there  is  shown  another  embodiment,  wherein  a  charging  blade  4'  is  used  in  place 

of  the  charging  roller  in  the  foregoing  embodiment.  The  blade  is  made  of  a  blade  body  4b'  made  of 
urethane  rubber,  NBR,  EPDM  or  the  like,  which  is  coated  with  a  surface  layer  4c  made  of  Torezin  (trade 
name  of  N-methoxymethyl  nylon,  available  from  Teikoku  Kagaku  Sangyo  Kabushiki  Kaisha,  Japan),  NBR, 

45  epichlorohydrin  rubber  or  the  like.  The  same  advantageous  effects  are  provided  with  this  embodiment.  In 
the  Figure,  designated  by  a  reference  4a'  is  a  supporting  plate  made  of  metal,  to  which  a  voltage  is 
supplied  from  a  power  source  E  comprising  an  AC  source  E-1  controlled  to  provide  a  constant  current  by 
an  AC  constant  current  control  means  G  and  a  DC  source  E-2  controlled  to  provide  a  predetermined 
voltage  by  a  DC  constant  voltage  control  means  H. 

50  The  charging  member  may  be  in  the  form  of  a  brush  or  belt  or  the  like  as  well  as  the  roller  or  the  blade 
described  above. 

The  polarity  of  the  DC  source  E-2  is  matched  with  the  charging  property  of  the  member  to  be  charged, 
if  it  has  the  charging  property.  If  not,  it  may  be  positive  or  negative.  The  waveform  of  the  AC  voltage 
provided  by  the  AC  source  E-1  may  be  in  the  form  of  a  sine  wave,  a  rectangular  wave  or  triangular  wave  or 

55  other  waveform.  It  is  possible  to  use  a  pulse  wave.  What  is  required  is  to  have  a  vibrating  component,  that 
is,  a  component  which  periodically  changes  with  time. 

The  charging  member  in  the  image  forming  apparatus  of  the  present  invention  is  not  limited  to  those 
used  for  forming  an  electrostatic  latent  image  on  the  photosensitive  member  (the  member  to  be  charged), 
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but  is  usable  as  the  image  transfer  means  such  as  a  transfer  roller  or  belt  for  transferring  the  toner  image 
from  the  photosensitive  member  to  the  transfer  material. 

The  charging  member  having  been  described  here  is  used  to  provide  a  predetermined  potential  on  the 
member  to  be  charged,  and  therefore,  is  not  limited  to  apply  electric  charge  to  the  member,  but  it  may  be 

5  used  for  electrically  discharging  the  member. 
The  member  to  be  charged  is  not  limited  to  a  photosensitive  member  or  drum,  but  may  be  a  dielectric 

material  drum. 
As  described  in  the  foregoing,  according  to  the  present  invention,  a  voltage  having  an  AC  component 

and  a  DC  component  is  applied  to  the  charging  member  contacted  to  the  member  to  be  charged,  and 
io  therefore,  the  surface  potential  of  the  member  to  be  charged  become  uniform.  By  controlling  the  AC 

component  to  provide  a  constant  current,  the  current  leakage  to  the  member  to  be  charged  which  can  occur 
when  the  impedance  of  the  charging  member  changes  due  to  the  variation  in  the  ambient  conditions,  can 
be  prevented,  so  that  the  charging  operation  is  stabilized. 

While  the  invention  has  been  described  with  reference  to  the  structures  disclosed  herein,  it  is  not 
is  confined  to  the  details  set  forth  and  this  application  is  intended  to  cover  such  modifications  or  changes  as 

may  come  within  the  scope  of  the  following  claims. 

Claims 

20  1.  An  image  forming  apparatus,  comprising: 
a  movable  image  bearing  member  (3), 
image  forming  means  (4,  5,  7;  4')  for  forming  an  image  on  said  image  bearing  member  (3),  said 

image  forming  means  including  latent  image  forming  means  (4,  7;  4')  having  charging  means  (4;  4') 
contactable  to  said  image  bearing  member  (3)  for  charging  said  image  bearing  member  (3),  and 

25  developing  means  (5)  for  developing  the  latent  image  with  toner,  and 
voltage  application  means  (E)  for  applying  a  voltage  having  a  periodically  vibrating  component  and 

a  DC  component  between  said  charging  means  (4;  4')  and  said  image  bearing  member  (3), 
characterized  by 

the  provision  of  control  means  (G)  for  controlling  the  vibrating  component  applied  to  said  charging 
30  means  (4;  4')  by  said  voltage  application  means  (E)  to  a  constant  current  when  the  image  is  formed  on 

said  image  bearing  member  (3)  by  said  charging  means  (4;  4'). 

2.  An  apparatus  according  to  claim  1  ,  wherein  said  apparatus  further  comprises  second  control  means  (H) 
for  controlling  the  DC  component  applied  to  the  charging  means  (4;  4')  by  said  voltage  application 

35  means  (E)  to  a  constant  voltage. 

3.  An  apparatus  according  to  claim  1  or  2,  wherein  the  vibrating  component  is  in  the  form  of  a  sine  wave. 

4.  An  apparatus  according  to  claim  1  or  2,  wherein  the  vibrating  component  is  in  the  form  of  a  triangular 
40  wave. 

5.  An  apparatus  according  to  claim  1  or  2,  wherein  the  vibrating  component  is  in  the  form  of  a  rectangular 
wave. 

45  6.  An  apparatus  according  to  any  of  the  preceding  claims,  wherein  the  voltage  applied  to  the  charging 
means  (4;  4')  includes  the  vibrating  component  which  has  a  peak-to-peak  voltage  larger  than  twice  an 
absolute  value  of  a  charge  starting  voltage,  said  charge  starting  voltage  being  a  voltage  at  which  said 
image  bearing  member  (3)  starts  to  be  charged  when  a  DC  voltage  is  applied. 

50  7.  An  apparatus  according  to  any  of  the  preceding  claims,  wherein  said  charging  means  (4;  4')  includes  a 
roller  (4). 

8.  An  apparatus  according  to  any  of  the  preceding  claims,  wherein  said  charging  means  (4;  4')  includes  a 
blade  (4'). 

55 
9.  An  apparatus  according  to  any  of  the  preceding  claims,  wherein  said  image  bearing  member  (3)  is  a 

photosensitive  member. 
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10.  An  apparatus  according  to  any  of  the  preceding  claims,  wherein  a  polarity  to  which  said  image  bearing 
member  (3)  is  charged  by  said  charging  means  (4;  4')  is  the  same  as  a  polarity  of  the  charge  of  the 
toner  supplied  by  said  developing  means  (5). 

5  11.  An  apparatus  according  to  claim  9,  wherein  said  latent  image  forming  means  (4,  5,  7;  4')  includes 
exposure  means  (7)  for  exposing  to  light  a  surface  of  said  image  bearing  member  (3)  having  been 
charged  by  said  charging  means  (4;  4'),  and  said  exposure  means  (7)  applies  to  said  image  bearing 
member  (3)  light  corresponding  to  a  signal  indicative  of  image  information. 

io  12.  An  apparatus  according  to  claim  11,  wherein  said  exposure  means  (7)  includes  a  laser  beam  scanner. 

13.  An  apparatus  according  to  any  of  the  preceding  claims,  wherein  said  charging  means  (4;  4')  includes  a 
core  member  (4a),  a  conductive  layer  (4b),  and  a  resistance  layer  (4c)  having  a  volume  resistivity 
higher  than  that  of  said  conductive  layer. 

15 
14.  An  apparatus  according  to  claim  1  or  2,  wherein  said  vibrating  component  is  in  the  form  of  pulses. 

15.  An  apparatus  according  to  claim  9,  wherein  said  imgage  bearing  member  (3)  is  of  amorphous  silicon. 

20  16.  An  apparatus  according  to  claim  9,  wherein  said  image  bearing  member  (3)  is  of  an  organic 
photoconductor. 

17.  An  apparatus  according  to  any  of  the  preceding  claims,  further  comprising  a  process  cartridge  (2) 
detachably  mountable  to  said  apparatus,  wherein  said  process  cartridge  contains  said  image  bearing 

25  member  (3)  and  said  charging  means  (4;  4'). 

18.  An  apparatus  according  to  claim  17,  wherein  said  process  cartridge  has  said  image  bearing  member 
(3),  said  charging  means  (4;  4'),  and  said  developing  means  (5)  as  a  unit. 

30  19.  An  apparatus  according  to  any  of  the  preceding  claims,  wherein  said  control  means  (G)  controls  the 
voltage  having  a  peak-to-peak  voltage  level  which  increases  with  increase  of  an  impedance  of  said 
charging  means  (4;  4'). 

20.  An  apparatus  according  to  claim  6,  wherein  the  vibrating  component  has  a  peak-to-peak  voltage  not 
35  less  than  twice  an  absolute  value  of  the  charge  starting  voltage  irrespective  of  change  of  an  impedance 

of  said  charging  means  (4;  4'). 

Patentanspruche 

40  1.  Bilderzeugungsgerat,  bestehend  aus 
einem  beweglichen  Bildtragerteil  (3), 
einer  Bilderzeugungsvorrichtung  (4,  5,  7;  4')  zum  Erzeugen  eines  Bildes  auf  dem  Bildtragerteil  (3), 
wobei  die  Bilderzeugungsvorrichtung  eine  Vorrichtung  zur  Erzeugung  eines  latenten  Bildes  (4,  7;  4')  mit 
einer  mit  dem  Bildtragerteil  (3)  kontaktierbaren  Aufladevorrichtung  (4;  4')  zur  Aufladung  des  Bildtrager- 

45  teils  (3)  und  eine  Entwicklungsvorrichtung  (5)  zur  Entwicklung  des  latenten  Bildes  mit  Toner  umfaBt, 
und 
eine  Spannungsversorgungsvorrichtung  (E)  zum  Anlegen  einer  Spannung  mit  einem  periodisch  vibrie- 
renden  Anteil  und  einem  Gleichanteil  zwischen  die  Aufladevorrichtung  (4;  4')  und  das  Bildtragerteil  (3), 
gekennzeichnet  durch 

50  eine  Steuervorrichtung  (G)  zur  Steuerung  des  von  der  Spannungsversorgungsvorrichtung  (E)  an  die 
Aufladevorrichtung  (4;  4')  angelegten  Vibrationsanteils,  urn  einen  konstanten  Strom  zu  erhalten,  wenn 
durch  die  Aufladevorrichtung  (4;  4')  das  Bild  auf  dem  Bildtragerteil  (3)  erzeugt  worden  ist. 

2.  Bilderzeugungsgerat  nach  Anspruch  1  , 
55  mit  einer  zweiten  Steuervorrichtung  (H)  zur  Steuerung  des  von  der  Spannungsversorgungsvorrichtung 

(E)  an  die  Aufladevorrichtung  (4;  4')  angelegten  Gleichanteils,  urn  eine  konstante  Spannung  zu  erhalten. 
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3.  Gerat  nach  den  Anspruchen  1  oder  2, 
wobei  der  Vibrationsanteil  die  Form  einer  Sinuswelle  aufweist. 

4.  Gerat  nach  den  Anspruchen  1  oder  2, 
5  wobei  der  Vibrationsanteil  die  Form  einer  Dreieckwelle  aufweist. 

5.  Gerat  nach  den  Anspruchen  1  oder  2, 
wobei  der  Vibrationsanteil  die  Form  einer  Rechteckwelle  aufweist. 

io  6.  Gerat  nach  einem  der  vorhergehenden  Anspruche, 
wobei  die  an  die  Aufladevorrichtung  (4;  4')  angelegte  Spannung  den  Vibrationsanteil  enthalt,  der  eine 
Doppelamplitudenspannung  umfaBt,  die  mindestens  doppelt  so  groB  wie  ein  Absolutwert  einer  anfangli- 
chen  Aufladespannung  ist,  wobei  die  anfangliche  Aufladespannung  eine  Spannung  zu  dem  Zeitpunkt 
ist,  bei  dem  die  Aufladung  des  Bildtragerteils  (3)  durch  Anlegen  einer  Gleichspannung  beginnt. 

15 
7.  Gerat  nach  einem  der  vorhergehenden  Anspruche, 

wobei  die  Aufladevorrichtung  (4;  4')  eine  Walze  (4)  enthalt. 

8.  Gerat  nach  einem  der  vorhergehenden  Anspruche, 
20  wobei  die  Aufladevorrichtung  (4;  4')  eine  Klinge  (4')  enthalt. 

9.  Gerat  nach  einem  der  vorhergehenden  Anspruche, 
wobei  das  Bildtragerteil  (3)  ein  lichtempfindliches  Teil  ist. 

25  10.  Gerat  nach  einem  der  vorhergehenden  Anspruche, 
wobei  die  Polaritat,  auf  die  das  Bildtragerteil  (3)  durch  die  Aufladevorrichtung  (4;  4')  aufgeladen  wird, 
der  Polaritat  der  Ladung  des  durch  die  Entwicklungsvorrichtung  (5)  bereitgestellten  Toners  entspricht. 

11.  Gerat  nach  Anspruch  9, 
30  wobei  die  Bilderzeugungsvorrichtung  (4,  5,  7;  4')  eine  Belichtungsvorrichtung  (7)  zur  Belichtung  einer 

Oberflache  des  durch  die  Aufladevorrichtung  (4;  4')  aufgeladenen  Bildtragerteils  (3)  enthalt,  und  die 
Belichtungsvorrichtung  (7)  das  Bildtragerteil  (3)  gemaB  einem  Signal,  das  Bildinformationen  kennzeich- 
net,  belichtet. 

35  12.  Gerat  nach  Anspruch  1  1  , 
wobei  die  Belichtungsvorrichtung  (7)  einen  Laserstrahlabtaster  enthalt. 

13.  Gerat  nach  einem  der  vorhergehenden  Anspruche, 
wobei  die  Aufladevorrichtung  (4;  4')  ein  Kernteil  (4a),  eine  leitende  Schicht  (4b)  und  eine  Widerstands- 

40  schicht  (4c)  umfaBt,  die  einen  groBeren  spezifischen  Volumenwiderstand  als  die  leitenden  Schicht 
aufweist. 

14.  Gerat  nach  Anspruch  1  oder  2, 
wobei  der  Vibrationsanteil  impulsformig  ist. 

45 
15.  Gerat  nach  Anspruch  9, 

wobei  das  Bildtragerteil  (3)  aus  amorphem  Silizium  besteht. 

16.  Gerat  nach  Anspruch  9, 
50  wobei  das  Bildtragerteil  (3)  aus  einem  organischen  Lichtleiter  besteht. 

17.  Gerat  nach  einem  der  vorhergehenden  Anspruche, 
mit  einer  abnehmbar  an  das  Gerat  befestigten  ProzeBkasette  (2),  wobei  die  ProzeBkasette  das 
Bildtragerteil  (3)  und  die  Aufladevorrichtung  (4;  4')  enthalt. 

55 
18.  Gerat  nach  Anspruch  17, 

wobei  die  ProzeBkasette  (2)  das  Bildtragerteil  (3),  die  Aufladevorrichtung  (4;  4')  und  die  Entwicklungs- 
vorrichtung  (5)  als  eine  Einheit  enthalt. 

12 
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19.  Gerat  nach  einem  der  vorhergehenden  Anspruche, 
wobei  die  Steuervorrichtung  (G)  die  Spannung  steuert,  die  einen  mit  steigender  Impedanz  der 
Aufladevorrichtung  (4;  4')  ansteigenden  Doppelamlitudenwert  aufweist. 

5  20.  Gerat  nach  Anspruch  6, 
wobei  der  Vibrationsanteil  eine  Doppelamplitudenspannung  aufweist,  die  unabhangig  von  einer  Imped- 
anzanderung  der  Aufladevorrichtung  (4;  4')  mindestens  doppelt  so  grol3  wie  ein  Absolutwert  der 
anfanglichen  Aufladespannung  ist. 

w  Revendicatlons 

1.  Appareil  de  formation  d'images,  comportant  : 
un  element  mobile  (3)  porteur  d'une  image, 
des  moyens  (4,  5,  7  ;  4')  de  formation  d'image  destines  a  former  une  image  sur  ledit  element  (3) 

is  porteur  d'image,  lesdits  moyens  de  formation  d'image  comprenant  des  moyens  (4,  7  ;  4')  de  formation 
d'une  image  latente  ayant  des  moyens  de  charge  (4  ;  4')  pouvant  entrer  en  contact  avec  ledit  element 
(3)  porteur  d'image  pour  charger  ledit  element  (3)  porteur  d'image,  et  des  moyens  de  developpement 
(5)  destines  a  developper  I'image  latente  avec  un  toner,  et 

des  moyens  (E)  d'application  d'une  tension  destines  a  appliquer  une  tension  ayant  une  composan- 
20  te  vibrant  periodiquement  et  une  composante  continue  entre  lesdits  moyens  de  charge  (4  ;  4')  et  ledit 

element  (3)  porteur  d'image, 
caracterise  par 
la  presence  de  moyens  (G)  de  commande  destines  a  commander  a  un  courant  constant  la 

composante  vibratoire  appliquee  auxdits  moyens  de  charge  (4  ;  4')  par  lesdits  moyens  (E)  d'application 
25  de  tension  lorsque  I'image  est  formee  sur  ledit  element  (3)  porteur  d'image  par  lesdits  moyens  de 

charge  (4  ;  4'). 

2.  Appareil  selon  la  revendication  1,  qui  comporte  en  outre  des  seconds  moyens  (H)  de  commande 
destines  a  commander  a  une  tension  constante  la  composante  continue  appliquee  aux  moyens  (4  ,  4') 

30  de  charge  par  lesdits  moyens  (E)  d'application  de  tension. 

3.  Appareil  selon  la  revendication  1  ou  2,  dans  lequel  la  composante  vibratoire  est  sous  la  forme  d'une 
onde  sinuso'fdale. 

35  4.  Appareil  selon  la  revendication  1  ou  2,  dans  lequel  la  composante  vibratoire  est  sous  la  forme  d'une 
onde  triangulaire. 

5.  Appareil  selon  la  revendication  1  ou  2,  dans  lequel  la  composante  vibratoire  est  sous  la  forme  d'une 
onde  rectangulaire. 

40 
6.  Appareil  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  la  tension  appliquee  aux 

moyens  (4  ,  4')  de  charge  comprend  un  composant  vibratoire  qui  possede  une  tension  crete-a-crete 
superieure  au  double  de  la  valeur  absolue  d'une  tension  de  debut  de  charge,  ladite  tension  de  debut 
de  charge  etant  une  tension  a  laquelle  ledit  element  (3)  porteur  d'image  commence  a  etre  charge 

45  lorsqu'une  tension  continue  est  appliquee. 

7.  Appareil  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  lesdits  moyens  (4  ;  4') 
comprennent  un  rouleau  (4). 

50  8.  Appareil  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  lesdits  moyens  (4  ;  4') 
comprennent  une  lame  (4'). 

9.  Appareil  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  ledit  element  (3)  porteur 
d'image  est  un  element  photosensible. 

55 
10.  Appareil  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  une  polarite  a  laquelle 

ledit  element  (3)  porteur  d'image  est  charge  par  lesdits  moyens  (4  ;  4')  de  charge  est  la  meme  que  la 
polarite  de  la  charge  du  toner  fourni  par  lesdits  moyens  (5)  de  developpement. 

13 



EP  0  338  546  B1 

11.  Appareil  selon  la  revendication  9,  dans  lequel  lesdits  moyens  (4,  5,  7  ;  4')  de  formation  d'une  image 
latente  comprennent  un  moyen  (7)  d'exposition  destine  a  exposer  a  de  la  lumiere  une  surface  dudit 
element  (3)  porteur  d'image  ayant  ete  chargee  par  lesdits  moyens  (4  ;  4')  de  charge,  et  ledit  moyen  (7) 
d'exposition  applique  audit  element  (3)  porteur  d'image  de  la  lumiere  correspondant  a  un  signal 

5  representatif  d'une  information  d'image. 

12.  Appareil  selon  la  revendication  11,  dans  lequel  ledit  moyen  (7)  d'exposition  comprend  un  dispositif  de 
balayage  a  faisceau  laser. 

io  13.  Appareil  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  lesdits  moyens  (4  ;  4')  de 
charge  comprennent  un  element  de  noyau  (4a),  une  couche  conductrice  (4b)  et  une  couche  a 
resistance  (4c)  ayant  une  resistivite  transversale  superieure  a  celle  de  ladite  couche  conductrice. 

14.  Appareil  selon  la  revendication  1  ou  2,  dans  lequel  ladite  composante  vibratoire  est  sous  la  forme 
is  d'impulsions. 

15.  Application  selon  la  revendication  9,  dans  lequel  ledit  element  (3)  porteur  d'image  est  en  silicium 
amorphe. 

20  16.  Appareil  selon  la  revendication  9,  dans  lequel  I'element  (3)  porteur  d'image  est  en  un  photo-conducteur 
organique. 

17.  Appareil  selon  I'une  quelconque  des  revendications  precedentes,  comportant  en  outre  une  cartouche 
(2)  de  traitement  pouvant  etre  montee  de  fagon  amovible  sur  ledit  appareil,  ladite  cartouche  de 

25  traitement  contenant  ledit  element  (3)  porteur  d'image  et  lesdits  moyens  (4  ;  4')  de  charge. 

18.  Appareil  selon  la  revendication  17,  dans  lequel  ladite  cartouche  de  traitement  comporte  ledit  element 
(3)  porteur  d'image,  lesdits  moyens  (4  ;  4')  de  charge  et  lesdits  moyens  (5)  de  developpement,  en  un 
bloc. 

30 
19.  Appareil  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  lesdits  moyens  (G)  de 

commande  commandent  la  tension  ayant  un  niveau  de  tension  crete-a-crete  qui  augmente  avec 
I'accroissement  de  I'impedance  desdits  moyens  (4  ;  4')  de  charge. 

35  20.  Appareil  selon  la  revendication  6,  dans  lequel  la  composante  vibratoire  possede  une  tension  crete-a- 
crete  qui  n'est  pas  inferieure  au  double  de  la  valeur  absolue  de  la  tension  de  debut  de  charge  quelle 
que  soit  la  variation  de  I'impedance  desdits  moyens  (4  ;  4')  de  charge. 

40 
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