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FIELD  OF  THE  INVENTION  AND  RELATED  ART 

The  present  invention  relates  to  a  charging  member,  a  process  cartridge  and  image  forming  apparatus  us- 
ing  the  same  in  which  a  member  to  be  charged  is  electrically  charged  or  discharged  by  the  charging  member 

5  contacted  to  the  member  to  be  charged  and  supplied  externally  with  a  voltage. 
In  an  image  forming  apparatus  using  an  image  formation  process  such  as  an  electrophotographic  or  elec- 

trostatic  recording  process  including  charging  an  image  bearing  member  (a  member  to  be  charged)  such  as 
an  electrophotographic  photosensitive  member  or  electrostatic  recording  dielectric  member  or  the  like  (exam- 
ples  of  such  image  forming  apparatus  includes  electrophotographic  copying  machine,  printer  or  electrostatic 

10  recarding  apparatus),  a  contact  type  charging  device  such  as  disclosed  in  Japanese  Laid-Open  Patent  Appli- 
cation  No.  167380/1988  is  used  to  charge  the  image  bearing  member,  in  which  a  charging  member  (conductive 
member  or  contact  electrode)  is  contacted  to  the  image  bearing  member  and  is  supplied  with  a  voltage. 

The  contact  type  charging  device  is  advantageous  as  compared  with  conventional  non-contact  type  corona 
chargers,  in  the  usability  of  a  low  applied  voltage  and  in  small  ozone  production. 

15  Figure  2  is  a  schematic  view  of  an  example  of  the  contact  type  charging  device  Designated  by  a  reference 
numeral  1  is  a  rotatable  photosensitive  drum  functioning  as  the  image  bearing  member  in  the  electrophoto- 
graphic  copying  machine  or  printer. 

The  photosensitive  drum  comprises  a  conductive  drum  base  10  of  aluminum  or  the  like  and  a  photosen- 
sitive  layer  11  thereon  of  an  organic  photococonductor  (OPC),  amorphous  silicon,  selenium,  zinc  oxide  or  an- 

20  other  photoconductive  semiconductor  material.  It  is  rotated  with  a  predetermined  peripheral  speed  in  a  direc- 
tion  indicated  by  an  arrow. 

Designated  by  a  reference  numeral  1  is  a  charging  member  in  the  form  of  a  charging  roller  contacted  to 
the  surface  of  the  photosensitive  drum  1  which  is  a  member  to  be  charged.  The  charging  roller  2  comprises: 

a.  A  core  metal  20  in  the  form  of  a  roller  functioning  as  a  conductive  base  (electrode); 
25  b.  A  low  resistance  elastic  resistance  layer  2b  (first  resistance  layer)  which  is  formed  outside  and  coaxially 

with  the  core  metal,  which  is  made  of  rubber  containing  conductive  fine  particles  such  as  carbon  or  the 
like,  and  which  has  a  volume  resistivity  of  103  ohm.cm  approximately,  for  example; 
c.  Asurface  resistance  layer  2c  (second  resistance  layer)  which  covers  the  outside  of  the  elastic  resistance 
layer  2b,  which  is  made  of  resin  material  or  the  like  containing  conductive  fine  particles  such  as  tin  oxide 

30  (Sn02),  which  has  a  volume  resistivity  of  approximately  1  06  -  1  010  ohm.cm  and  which  has  a  thickness  of 
several  tens  and  several  hundreds  microns. 
It  is  extended  in  parallel  with  the  photosensitive  drum  1  ,  and  is  supported  by  bearings  at  the  opposite  ends 

of  the  core  metal.  It  is  urged  with  a  predetermined  pressure  to  the  photosensitive  drum  1  surface  by  urging 
means.  In  this  example,  it  is  rotated  by  the  photosensitive  drum  1  in  a  direction  indicated  by  an  arrow  b. 

35  Designated  by  reference  numeral  3  is  a  voltage  source  for  applying  a  voltage  to  the  core  metal  20  (con- 
ductive  base).  The  core  metal  20  of  the  charging  roller  2  is  supplied  from  the  voltage  source  3  with  a  prede- 
termined  DC  voltage  or  oscillating  voltage,  so  that  the  surface  of  the  rotating  photosensitive  drum  1  is  elec- 
trically  charged  to  a  predetermined  polarity  and  to  a  predetermined  potential  by  the  charging  roller  2. 

Around  the  photosensitive  drum  1,  there  are  provided  in  addition  to  the  charging  device,  image  information 
40  exposure  means,  toner  developing  means,  toner  image  transfer  means,  cleaning  means  for  cleaning  the  pho- 

tosensitive  drum,  or  another  image  forming  process  means,  thus  constituting  an  image  forming  apparatus. 
However,  they  are  omitted  for  the  sake  of  simplicity. 

The  contact  type  charging  mechanism  is  considered  as  follows.  Dielectric  break-down  of  air  occurs  in  a 
small  gap  adjacent  to  a  contact  portion  between  the  charging  member  2  and  the  member  to  be  charged  1  ,  by 

45  which  the  electric  charge  moves  from  the  charging  member  2  to  the  member  to  be  charged  1  (charging  current 
flow)  is  caused. 

The  voltage  applied  to  the  charging  member  2  may  be  a  DC  voltage  only  (DC  application  type)  or  an  os- 
cillating  voltage  (AC  application  type)  which  is  an  alternating  voltage  or  pulsewise  voltage  or  the  like  having  a 
voltage  level  which  periodically  changes  with  time. 

so  The  AC  application  type  is  advantageous  over  the  DC  application  type  in  that  it  has  a  larger  latitude  from 
the  standpoint  of  the  uniform  charging.  As  disclosed  in  Japanese  Laid-Open  Patent  Application  No. 
149669/1988  which  has  been  assigned  to  the  assignee  of  this  application,  the  applied  voltage  may  be  a  DC 
voltage  biased  with  an  AC  voltage  which  has  a  peak-to-peak  voltage  which  is  larger  than  twice  the  charge 
starting  voltage  of  the  member  to  be  charged  when  only  a  DC  voltage  is  applied  to  the  charging  member.  This 

55  is  advantageous  because  microscopic  charge  defects  tending  to  occur  in  the  case  of  DC  application  type  (fine 
overcharged  areas)  can  be  prevented,  thus  permitting  uniform  charging  of  the  member  to  be  charged. 

In  the  contact  charging,  the  charging  member  2  contacted  to  the  member  to  be  charged  may  be  rigid  con- 
ductive  base  such  as  metal  or  the  like,  but  the  direct  contact  between  the  hard  charging  member  and  the  mem- 
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ber  to  be  charged  1  involves  the  following  difficulties: 
1  .  It  is  difficult  to  maintain  the  uniform  contact  therebetween  and  therefore  the  uniform  charging  is  difficult; 
2.  The  member  to  be  charged  may  be  easily  damaged  or  worn  by  the  hard  charging  member;  and 
3.  Foreign  matter  entered  into  between  the  charging  member  and  the  member  to  be  charged,  may  be 

5  strongly  urged  to  the  surface  of  the  member  to  be  charged  by  the  hard  charging  member  with  the  result 
of  secured  deposition  thereof  on  the  surface  to  be  charged. 
In  the  case  of  an  image  forming  apparatus,  the  foreign  matter  may  be  toner  particles  which  can  be  rubbed 

on  the  image  bearing  member  with  strong  pressure  with  the  result  of  toner  fusing  on  the  image  bearing  member. 
The  toner  fusing  may  occur  for  the  following  reason  The  toner  particles  having  passed  by  the  cleaning 

10  means  are  strongly  pressed  on  the  surface  of  the  image  bearing  member  by  a  member  contacted  to  the  image 
bearing  member  such  as  contact  charging  member,  by  which  the  heat  resulting  from  the  friction  fuses  the  toner. 

The  toner  fused  on  the  image  bearing  member  does  not  pass  the  light,  and  therefore,  even  if  the  portion 
is  exposed  to  the  light,  on  the  surface  potential  of  the  portion  of  the  image  bearing  member  does  not  lower 
with  the  result  of  non-image  (white  dot)  as  shown  in  Figure  5  in  a  reverse  development  system. 

15  Therefore,  the  low  hardness  of  the  charging  member  is  preferable.  For  example,  the  known  materials  of 
the  elastic  resistance  layer  2b  in  Figure  2  include  electroconductive  rubber  material  such  as  conductive  EPDM 
or  electroconductive  elastic  foamed  material.  By  the  properly  adjusted  elasticity  of  the  elastic  resistance  layer 
2b,  the  hardness  of  the  charging  member  2  is  lowered,  so  that  the  uniform  contact  is  assured  between  the 
charging  member  2  and  the  member  to  be  charged,  and  in  addition,  in  the  case  of  image  forming  apparatus 

20  the  pressure  between  the  charging  member  2  and  the  image  bearing  member  surface  is  eased,  thus  easing 
the  toner  fusing.  Because  of  the  low  resistance  of  the  elastic  resistance  layer  2b,  the  voltage  applied  to  the 
conductive  base  2a  is  not  greatly  attenuated,  and  a  sufficient  voltage  is  applied  between  the  member  to  be 
charged  and  the  surface  layer  of  the  charging  member. 

However,  even  if  such  a  low  hardness  contact  type  charging  member  is  used  as  a-charging  means  for  the 
25  image  bearing  member  of  an  image  forming  apparatus,  the  toner  fusing  on  the  image  bearing  member  occurs 

particularly  under  high  temperature  and  low  humidity  condition. 
Accordingly,  an  embodiment  of  the  present  invention  provides  a  charging  member,  a  process  cartridge 

and  an  image  forming  apparatus  in  which  the  toner  fusing  on  an  image  bearing  member  is  effectively  prevented, 
another  embodiment  of  the  present  invention  provides  a  charging  member,  a  process  cartridge  and  an 

30  image  forming  apparatus  in  which  the  charging  member  is  softly  contacted  to  the  member  to  be  charged. 
A  further  embodiment  of  the  present  invention  provides  a  charging  member,  a  process  cartridge  and  an 

image  forming  apparatus  by  which  satisfactory  images  can  be  formed  irrespective  of  image  forming  conditions. 
These  and  other  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 
35  in  conjunction  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  sectional  view  of  an  example  of  a  contact  type  charging  device. 
40  Figure  2  is  a  sectional  view  of  a  contact  type  charging  device  in  the  prior  art. 

Figure  3  is  a  sectional  view  of  an  example  of  a  charging  blade. 
Figure  4  is  a  sectional  view  of  an  example  of  a  block  or  pad  shaped  charging  member. 
Figure  5  illustrates  a  reverse-developed  image  in  which  non-image  portions  (white  dots)  occurred  by  the 

fused  toner  on  the  image  bearing  member. 
45  Figures  6A  and  6B  are  enlarged  sectional  view  of  charging  members. 

Figure  7  is  a  sectional  view  of  an  image  forming  apparatus  according  to  an  embodiment  of  the  present 
invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 
50 

Referring  to  Figure  7,  there  is  shown  an  image  forming  apparatus  according  to  an  embodiment  of  the  pres- 
ent  invention.  In  this  embodiment,  the  image  forming  apparatus  is  a  laser  beam  printer  of  a  detachable  process 
cartridge  type  using  an  image  transfer  type  electrophotographic  process. 

In  this  Figure,  the  image  forming  apparatus  comprises  a  rotatable  drum  type  electrophotographic  photo- 
55  sensitive  member  (photosensitive  drum)  1  .  The  photosensitive  drum  1  is  rotated  at  a  predetermined  peripheral 

speed  (process  speed)  in  the  indicated  clockwise  direction  through  a  drive  transmission  mechanism  by  a  driv- 
ing  source. 

A  charging  member  2  is  press-contacted  with  a  predetermined  pressure  onto  the  photosensitive  drum  1. 

3 
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The  charging  member  of  this  embodiment  is  in  the  form  of  a  roller.  The  charging  roller2  has  an  outside  diameter 
of  12  mm.  The  opposite  end  portions  of  the  electroconductive  core  metal  21  of  the  charging  roller  are  pressed 
to  the  surface  of  the  photosensitive  member  by  unshown  springs,  60  that  it  is  rotated  by  the  photosensitive 
drum  1  rotation.  By  application  of  a  predetermined  voltage  from  a  voltage  source  to  the  conductive  core  metal 

5  29,  the  peripheral  surface  of  the  rotatable  photosensitive  drum  1  is  uniformly  charged  to  the  predetermined 
polarity  and  to  the  predetermined  potential  through  a  contact  charging  process  by  the  charging  roller  2. 

The  charged  surface  of  the  photosensitive  drum  1  is  scanned  by  and  exposed  to  a  laser  beam  from  a  laser 
scanner  unit,  the  laser  beam  having  been  modulated  in  accordance  with  time  series  digital  pixel  signals  cor- 
responding  to  the  intended  image  information.  By  this,  an  electrostatic  latent  image  Corresponding  to  the  im- 

10  age  information  is  formed  on  the  peripheral  surface  of  the  rotating  photosensitive  drum  1  . 
The  electrostatic  latent  image  is  visualized  through  a  reverse  developing  system  with  the  toner  in  the  de- 

veloping  device  5  into  a  toner  image.  The  toner  image  is  sequentially  transferred  onto  the  surface  of  the  transfer 
material  14  supplied  to  between  the  photosensitive  drum  3  and  the  transfer  roller  7  at  the  transfer  roller  7  pos- 
ition.  The  transfer  roller  7  is  supplied  with  a  transfer  bias  of  the  polarity  opposite  from  that  of  the  toner,  from 

15  an  unshown  voltage  source.  By  the  application  of  the  opposite  polarity  charge  to  the  backside  of  the  transfer 
material,  the  toner  image  is  transferred  from  the  photosensitive  drum  1  onto  the  transfer  material. 

Designated  by  reference  numeral  1  2  is  a  sheet  feeding  cassette  detachably  mountable  relative  to  the  main 
assembly  of  the  image  forming  apparatus.  The  transfer  material  14  in  the  cassette  is  separated  and  fed  out 
one-by-one  by  sheet  feeding  roller  13  rotated  in  response  to  sheet  feed  signal  and  a  separation  pad  (not  shown) 

20  faced  to  the  roller  13.  It  is  then  fed  to  a  pair  of  registration  rollers  15  along  the  upper  and  lower  guides.  The 
registration  roller  15  is  at  rest  until  the  transfer  material  comes  thereto.  By  abutment  of  a  leading  edge  of  a 
transfer  material  14  to  the  registration  roller,  the  inclined  movement  of  the  transfer  material  14  is  corrected. 
Then  the  registration  rollers  1  5  feed  the  transfer  material  14  to  the  transfer  position  between  the  photosensitive 
drum  3  and  the  transfer  roller  7  so  that  it  is  aligned  with  the  leading  edge  of  the  image  formed  on  the  photo- 

25  sensitive  drum  1  .  The  transfer  material  having  been  subjected  to  the  toner  image  transfer  at  the  transfer  position 
is  separated  from  the  photosensitive  member  surface  and  is  fed  to  an  image  fixing  device  1  7  by  a  feeding  roller 
and  a  feeding  guide  16.  The  fixing  device  17  fuses  and  fixes  the  toner  image  on  the  transfer  material  14  by 
heat  and  pressure  into  a  recorded  image.  The  transfer  material  14  after  the  image  fixing,  is  discharged  to  a 
discharge  tray  18  or  19  through  a  sheet  feed  passage  selected  by  a  flapper  (not  shown). 

30  The  rotating  photosensitive  drum  1  after  the  toner  image  transfer  is  cleaned  by  a  cleaner  8  so  that  the 
foreign  matter  thereon  such  as  residual  toner  or  the  like  is  removed,  and  is  prepared  for  the  next  image  forming 
operation. 

The  printer  of  this  embodiment  is  usable  with  a  process  cartridge  30  which  is  as  a  whole  detachably  mount- 
able  to  the  main  assembly  of  the  printer,  the  process  cartridge  contains  four  process  means,  namely,  the  pho- 

35  tosensitive  drum  1,  the  charging  roller  2,  the  developing  device  5  and  the  cleaner  8,  in  a  cartridge  casing  9. 
In  mounting  and  demounting  the  process  cartridge,  the  process  cartridge  10  is  engaged  with  a  guide  11 

(Figure  7)  of  the  main  assembly  of  the  printer,  and  it  is  pushed  in  or  pulled  out  along  the  guide  11.  When  the 
process  cartridge  30  is  sufficiently  inserted  into  the  printer  main  assembly,  it  is  mechanically  and  electrically 
connected  with  the  printer  main  assembly. 

40  The  process  cartridge  of  this  invention  may  contain  at  least  the  photosensitive  drum  1  and  the  charging 
member  in  the  form  of  a  charging  roller  2. 

The  inventors  experiments  and  investigations  have  revealed  that  100  %  modulus  M10o  (kg/cm2)  of  the  sur- 
face  layerof  the  charging  member  contacted  to  the  member  to  be  charged  and  a  thickness  d  (cm)  of  the  surface 
layer  preferably  satisfy  M10oxd  a  1.5.  By  doing  so,  as  will  be  shown  in  the  results  of  experiments,  the  foreign 

45  matter  entered  between  the  charging  member  and  the  member  to  be  charged  is  effectively  prevented  from 
being  strongly  adhered  to  the  surface  of  the  member  to  be  charged,  more  particularly,  in  the  case  of  the  image 
forming  apparatus,  the  toner  fusing  on  the  image  bearing  member  surface  can  be  effectively  prevented,  even 
under  the  condition  of  high  temperature  and  high  humidity  and  in  the  long  term  operation  of  the  apparatus. 

The  100  %  modulus  is  define  by  JIS,  and  is  the  force  per  unit  area  required  to  expand  a  material  having 
so  a  length  L  by  a  length  L,  that  is,  the  force  required  to  expand  the  length  by  100  %.  It  represent  easily  or  difficulty 

of  expansion  of  the  material. 
Figure  6  is  a  schematic  illustration  in  which  the  foreign  matter  (toner)  t  is  between  the  charging  member 

2  and  the  memberto  be  charged  1  .  Even  if  the  overall  hardness  of  the  charging  member2  is  lowered  by  lowering 
the  elasticity  of  the  elastic  resistance  layer  21,  the  problem  arises  if  the  extensibility  of  the  surface  resistance 

55  layer  23  is  small.  More  particularly,  a  relatively  wide  marginal  portion  A2  around  the  entered  foreign  matter  t 
on  the  surface  resistance  layer  23  is  raised  against  the  elasticity  of  the  elastic  layer  21  to  become  out  of  contact 
with  the  surface  of  the  member  to  be  charged,  with  the  result  that  the  foreign  matter  t  receives  almost  all  of 
the  contact  pressure  imparted  by  the  charging  member  2,  and  therefore,  the  foreign  matter  t  is  pressed  to  the 

4 
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surface  of  the  member  to  be  charged  with  relatively  strong  pressure.  In  the  case  of  the  image  forming  appa- 
ratus,  the  possibility  of  the  toner  fusing  occurs  is  still  high  during  the  operation  thereof.  This  is  particularly  prob- 
able  under  high  temperature  and  high  humidity  condition.  When  the  surface  resistance  layer  22  has  the  100 
%  modulus  which  satisfies  M10oxt  is  not  less  than  1  .5,  the  marginal  area  A1  around  the  foreign  matter  t  where 

5  the  surface  resistance  layer  22  is  out  of  contact  with  the  surface  of  the  member  to  be  charged  1  ,  is  relatively 
small.  Therefore,  the  foreign  matter  t  is  pressed  to  the  surface  of  the  member  to  be  charged  1  with  only  a  small 
pressure  smaller  than  the  contact  pressure  provided  by  the  charging  member  2. 

Since  the  surface  resistance  layer  22  contacted  to  the  member  to  be  charged  1  has  a  larger  extensibility, 
and  therefore,  the  urging  pressure  by  the  charging  member  2  to  press  the  foreign  matter  t  to  the  member  to 

10  be  charged  1  is  reduced.  In  an  image  forming  apparatus,  the  tonerfusing  on  the  image  bearing  surface  1  during 
operation  thereof,  can  be  effectively  prevented. 

The  surface  resistance  layers  22  having  the  same  moduluses  exhibit  different  extensibilities,  that  is,  if  the 
layer  thickness  is  smaller,  the  extensibility  is  larger.  Therefore,  simple  reduction  of  the  layer  thickness  of  the 
surface  resistance  layer  22  could  result  in  the  increase  of  the  extensibility  of  the  surface  resistance  layer  and 

15  therefore  reduction  of  the  pressing  force  applied  to  the  foreign  matter  t  by  the  charging  member  2.  Therefore, 
the  occurrence  of  the  tonerfusing  on  the  images  forming  apparatus  can  be  eased.  However,  if  the  thickness 
of  the  surface  resistance  layer  22  is  too  small,  the  desired  functions  of  the  surface  resistance  layer  may  be 
deteriorated.  The  functions  include  an  oil  barrier  function,  a  charge  current  leakage  preventing  function  in  case 
where  the  member  to  be  charged  has  pin  hole  defects  or  low  voltage  durability  defects,  a  function  of  preventing 

20  resistance  distribution  non-uniformity  from  resulting  in  charge  non-uniformity  when  the  elastic  resistance  layer 
21  is  of  foamed  material  (sponge  of  the  like).  Therefore,  the  surface  resistance  layer  22  preferably  has  a  thick- 
ness  not  less  than  50  microns  to  assure  these  functions. 

Embodiment  1 
25 

Acharging  rollercomprising  a  surface  resistance  layer  22,  an  elastic  resistance  Iayer21  of  foamed  material, 
and  a  core  metal  roller  20  (conductive  base),  as  shown  in  Figure  1  ,  has  been  produced  with  the  following  spec- 
ifications: 

a.  Core  metal  roller  20:  metal  rod  having  a  diameter  of  6  mm 
30  b.  Elastic  resistance  layer  21  :  EPDM  foamed  material  having  a  volume  resistance  of  106  ohm.cm  by  dis- 

persing  carbon: 
Thickness:  3mm 
Surface  resistance  layer  22:  provided  by  applying  resin  material  having  a  volume  resistivity  of  106  - 

1010ohm.cm.  by  dispersing  fine  particles  of  tin  oxide 
35  The  material  of  the  major  component,  100  %  modulus  M10oand  the  layer  thickness  d  of  the  surface  resis- 

tance  layer  22  have  been  changed  as  shown  in  Table  1  (samples  1  -  8). 
Among  the  component  of  the  resin  material  of  Table  1  ,  Toresin  is  a  trade  name  (Teikoku  Kagaku  Kabushiki 

Kaisha,  Japan)  of  N  methoxy  nylon.  In  this  material,  metal  oxide  such  as  Ti02  is  dispersed. 
The  charging  rollers  of  the  samples  1-8,  are  incorporated  in  an  electrophotographic  copying  machine  or 

40  printer  as  a  primary  charger  for  the  photosensitive  drum,  and  the  image  forming  operations  are  carried  out 
under  the  following  conditions: 

Photosensitive  drum:  OPC  photosensitive  material  Process  speed  (peripheral  speed  of  the  photosen- 
sitive  drum):  94  mm  /sec 

Voltage  applied  to  the  charging  roller:  DC+AC  (DC  component  of  700  V  and  the  AC  component  having  a 
45  peak-to-peak  voltage  of  2000  V  and  a  frequency  of  550  Hz) 

Under  a  high  temperature  and  high  humidity  conditions  (32.5  °C  and  85  %),  8000  A4  size  sheets  are  proc- 
essed  at  a  rate  of  16  sheets  per  minute.  After  that,  the  evaluation  has  been  made  with  respect  to  the  degree 
of  tonerfusing,  the  image  quality  deterioration  due  to  pin  holes  or  the  like  of  the  photosensitive  drum  (the  image 
non-uniformity  attributable  to  the  leakage  of  the  charging  current  relative  to  the  pin  holes). 

so  The  evaluations  are  also  given  in  Table  1  ,  wherein  "G"  means  Good,  and  "N"  is  No  good.  As  will  be  under- 
stood  from  this  Table,  the  toner  fusing  can  be  effectively  prevented  if  the  surface  resistance  layer  22  satisfies 
that  M10oxd  (kg/cm)  is  not  more  than  1.5. 

Even  if  M10oxd  is  reduced  by  reducing  the  thickness  d  of  the  surface  resistance  layer  22,  the  image  non- 
uniformity  due  to  the  pin  hole  occurs  as  in  sample  7  in  Table  1.  Therefore,  the  thickness  d  is  preferably  not 

55  less  than  50  microns.  The  usable  materials  of  the  elastic  resistance  layer  21  include  in  addition  to  EPDM,  sil- 
icone  rubber,  IR,  foamed  material  such  as  urethane  rubber. 

The  material  of  the  surface  resistance  layer  22  is  not  limited  to  the  foregoing  acrylic  resin.  Toresin  or  ur- 
ethane  if  M10oxd  a  1.5,  and  if  it  has  the  properties  required  as  the  charging  member. 
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55 

I  he  modulus  changes  depending  on  conductive  material  such  as  metal  oxide  contained  in  the  surface  layer 
for  the  purpose  of  adjusting  the  resistance  of  the  surface  layer. 

The  image  bearing  member  1  (the  member  to  be  charged)  is  not  limited  to  the  drum  type,  but  may  be  a 
belt  type  or  sheet  type  or  the  like. 

The  charging  roller  2  may  be  a  non-rotatable  roller,  or  positively  driven  roller.  The  charging  member  2  is 
not  limited  to  the  roller  type  but  may  be  abrade  type,  pad  type,  block  type,  rod  type,  belt  type,  sheet  type,  brush 
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type  or  the  like. 
In  Figure  3,  the  charging  member  is  in  the  form  of  a  blade  in  place  of  roller,  and  in  Figure  4,  it  is  in  the 

form  of  a  block  or  pad. 
The  wave  form  of  an  oscillating  voltage  (alternating  voltage)  applied  to  the  charging  member  may  be  a 

5  sine  wave,  a  rectangular  wave,  a  triangular  wave,  a  pulse  wave  of  the  like.  The  pulse  wave  voltage  may  be 
provided  by  periodically  actuating  and  deacting  a  DC  voltage.  In  order  to  prevent  occurrence  of  spot  like  non- 
uniformity  of  the  charging,  the  peak-to-peak  voltage  of  the  oscillating  voltage  is  preferably  not  less  than  twice 
as  large  as  the  charge  starting  voltage  of  the  member  to  be  charged. 

The  surface  resistance  layer  22  has  a  function  of  preventing  the  oil  from  seeping  from  the  elastic  resistance 
10  layer  21  to  the  outside  of  the  charging  member,  and  the  function  of  adjusting  the  resistance  of  the  charging 

member  2.  Therefore,  it  preferably  comprises  as  a  major  component  (non-rubber  resin  material). 
The  elastic  layer  21  comprises  a  quite  large  amount  of  conductive  particles  in  a  rubber  material  for  the 

purpose  of  reducing  the  resistance.  However,  a  large  amount  of  the  conductive  particles  leads  to  increasing 
the  hardness  of  the  rubber  material,  and  correspondingly,  a  large  amount  of  oil  is  contained  to  reduce  the  hard- 

15  ness. 
The  oil  tends  to  seep  out  from  the  elastic  layer  21  to  the  outside.  If  the  elastic  resistance  layer  21  is  directly 

contacted  to  the  member  to  be  charged  1,  the  seeped  oil  is  deposited  on  the  surface  of  the  member  to  be 
charged,  thus  contaminating  it.  If  the  member  to  be  charged  is  an  image  bearing  member  of  an  image  forming 
apparatus,  the  image  bearing  member  is  deteriorated,  and  the  image  quality  is  reduced.  The  surface  resistance 

20  layer  22  prevents  the  oil  from  seeping  from  the  elastic  layer  21  to  the  outside  surface  of  the  charging  member. 
When  the  low  resistance  elastic  layer  21  is  directly  contacted  to  the  member  to  be  charged  1  ,  the  charging 

current  concentratedly  flows  to  the  low  voltage  durability  portion  such  as  a  pin  hole  or  the  like  on  the  surface 
to  be  charged  with  the  result  of  occurrence  of  non-charged  spot  or  spots. 

The  surface  resistance  layer  22  preferable  has  a  volume  resistivity  larger  than  that  of  the  elastic  resistance 
25  layer  21  ,  by  which  the  required  charging  current  is  permitted  to  flow  uniformly,  and  the  concentrated  leakage 

to  the  pin  hole  or  the  like  is  reduced  by  the  resistance  even  when  the  charging  member  2  is  contacted  to  the 
pin  hole  portion  of  the  member  to  be  charged. 

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

30  within  the  Purposes  of  the  improvements  or  the  scope  of  the  following  claims. 

Claims 

35  1.  A  charging  member  for  charging  a  member  to  be  charged  while  being  in  contact  therewith,  comprising: 
conductive  base  for  being  supplied  with  a  voltage; 
a  surface  layer  contactable  to  the  member  to  be  charged; 
a  sponge  layer  between  said  conductive  base  and  said  surface  layer; 
a  100  %  modulus  M10o  (kg/cm2)  of  said  surface  layer  and  a  thickness  d  (cm)  of  the  surface  layer 

40  satisfied: 
M10o  x  d  a  1  .5  (kg/cm). 

2.  A  process  cartridge  detachably  mountable  to  an  image  forming  apparatus,  comprising: 
an  image  bearing  member; 

45  a  charging  member  contactable  to  said  image  bearing  member  to  electrically  charge  it,  said  charg- 
ing  member  including  a  conductive  base  for  being  supplied  with  a  voltage,  a  surface  layer  contactable  to 
said  image  bearing  member  and  a'  sponge  layer  between  said  conductive  base  and  said  surface  layer; 

wherein  a  100  %  modulus  M10o  (kg/cm2)  of  said  surface  layer  and  a  thickness  d  (cm)  of  the  surface 
layer  satisfy: 

so  M10o  x  d  a  1  .5  (kg/cm). 

3.  A  process  cartridge  according  to  Claim  2,  wherein  said  process  cartridge  contains  developing  means  for 
developing  said  image  bearing  member  with  toner. 

55 An  image  forming  apparatus  comprising: 
an  image  bearing  member; 
a  charging  member  contactable  to  said  image  bearing  member  to  electrically  charge  it,  said  charg- 

ing  member  including  a  conductive  base  for  being  supplied  with  a  voltage,  a  surface  layer  contactable  to 

7 
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said  image  bearing  member  and  a  sponge  layer  between  said  conductive  base  and  said  surface  layer; 
wherein  a  100  %  modulus  M10o  (kg/cm2)  of  said  surface  layer  and  a  thickness  d  (cm)  of  the  surface 

layer  satisfy: 
M10o  x  d  a  1  .5  (kg/cm). 

An  apparatus  according  to  Claim  4,  wherein  said  voltage  is  an  oscillating  voltage. 

An  apparatus  according  to  Claim  5,  wherein  said  oscillating  voltage  is  an  AC  voltage  biased  with  a  DC 
voltage. 

An  apparatus  according  to  Claim  4,  wherein  said  surface  layer  has  a  volume  resistivity  larger  than  that 
of  said  sponge  layer. 

An  apparatus  according  to  Claim  4,  wherein  said  surface  layer  comprises  as  a  major  component  non-rub- 
ber  resin  material. 

An  apparatus  according  to  Claim  4,  wherein  the  thickness  of  said  surface  layer  is  not  less  than  50  microns. 

8 



EP  0  587  386  A1 

F   I  G .   I 

F   I  G .   2  

9 



EP  0  587  386  A1 

2 0  

V 

\ \ \ \ W  

F l   G .   3  

F   I  G .   4  

10 



EP  0  587  386  A1 



EP  0  587  386  A1 

( < A 2  

F   I  G .   6 A  

F   I  G .   6 B  

12 



EP  0  587  386  A1 



EP  0  587  386  A1 

European  Patent 
Office EUROPEAN  SEARCH  REPORT Application  Number 

EP  93  30  7003 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

category Citation  ot  document  with  indication,  where  appropriate, of  relevant  passages 
Relevant 
to  claim 

CLASSIFICATION  OF  THE APPLICATION  (Int.Cl.S) 

D,  A 

bP-A-0  323  252  (TOSHIBA) 
*  abs t rac t ;   f igures  5,11  * 

PATENT  ABSTRACTS  OF  JAPAN 
vol.  16,  no.  241  (P-1363)3  June  1992 
&  JP-A-04  051  266  (SEIKO  EPSON)  19 
February  1992 
*  abs t rac t   * 

EP-A-0  400  563  (TOSHIBA) 
*  column  4,  paragraph  3;  figure  3  * 

PATENT  ABSTRACTS  OF  JAPAN 
vol.  12,  no.  413  (P-780)2  November  1988 
&  JP-A-63  149  669  (CANON)  22  June  1988 
*  abs t rac t   * 

1-6 

1-6 

G03G15/02 

1-6 

1 ,2 ,4 -6  

TECHNICAL  FIELDS SEARCHED  (Int.CI.5) 
G03G 

I  nc  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search  Date  of  completion  of  Ibc  starch  Exaniner 

THE  HAGUE  6  December  1993  Romeo,  V 
i  Air.i.uKi  ui  uiw  uui-uiyitN  la 

k  :  particularly  relevant  it  taKen  none '  :  particularly  relevant  if  combined  with  another document  of  the  same  category k  :  technological  background )  :  non-written  disclosure '  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 

14 


	bibliography
	description
	claims
	drawings
	search report

