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Charging  member  with  a  bridging  electrode  structure  and  charging  device  using  same  in  a 
detachable  process  unit  in  an  image  forming  apparatus. 

©  A  charging  member  for  charging  a  member  to 
be  charged  includes  a  blade  member,  a  supporting 
member  which  supports  the  blade  member,  and  an 
electrode  layer  which  is  provided  on  the  blade  mem- 
ber  and  is  connected  to  the  supporting  member.  The 
electrode  layer  is  formed  after  connecting  the  blade 
member  to  the  supporting  member.  A  charging  de- 
vice  uses  the  charging  member.  A  process  unit 
including  the  charging  device  is  detachable  relative 
to  an  image  forming  apparatus. 
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CHARGING  MEMBER  WITH  A  BRIDGING  ELECTRODE  STRUCTURE  AND  CHARGING  DEVICE  USING  SAME 
IN  A  DETACHABLE  PROCESS  UNIT  IN  AN  IMAGE  FORMING  APPARATUS 

Disclosure  (Kokai)  No.  56-165166  (1981)).  (U.S. 
Patent  No.  4,387,980  corresponds  to  Japanese  Pat- 
ent  Document  Nos.  56-91253  and  56-104349.) 

Among  such  contact  charging  methods,  the 
5  blade  charging  method  is  particularly  effective  for  a 

small  image  forming  apparatus  because  it  provides 
for  an  inexpensive  and  compact  apparatus. 

One  of  the  problems  associated  with  the  con- 
tact  charging  methods  including  the  blade  charging 

w  method  is  as  follows:  If  a  pinhole  portion  (a  surface 
defect  portion  in  a  member  to  be  charged)  is 
present  in  an  image  carrying  member,  such  as  a 
photosensitive  member  or  the  like,  a  spark  dis- 
charge  is  apt  to  occur  between  a  contact  charging 

75  member,  to  which  a  voltage  is  applied,  in  contact 
with  the  surface  of  the  image  carrying  member  in 
order  to  charge  the  suface  of  the  image  carrying 
member  and  the  pinhole  portion  in  the  image  car- 
rying  member.  If  such  discharge  occurs  once,  a 

20  so-called  "charge  leak"  phenomenon  will  easily 
subsequently  occur  on  the  surface  of  the  image 
carrying  member  wherein  charged  electric  charges 
are  not  held  not  only  on,  the  pinhole  portion  but 
also  over  the  entire  surface  (the  direction  of  the 

25  generatrix  of  a  rotating  image  carrying  member)  of 
the  charged  region  including  the  pinhole  portion  in 
contact  with  the  contact  charging  member. 

For  purpose  of  background  information,  FIGS. 
6(A)  and  6(B)  illustrate  a  model  for  explaining  the 

30  charge  leak  phenomenon.  In  FIG.  6(A),  a  photosen- 
sitive  member  1  serves  as  an  image  carrying 
member  (a  member  to  be  charged)  whose  surface 
moves  in  the  direction  of  the  arrow.  Pinhole  por- 
tions  P  are  present  in  the  photosensitive  member 

35  1.  A  blade  member  2  (hereinafter  termed  a 
"charging  blade")  of  a  contact  charging  member  to 
which  a  voltage  is  applied  is  in  contact  with  the 
surface  of  the  photosensitive  member  1  in  order  to 
charge  the  surface.  FIG.  6(B)  is  an  equivalent  cir- 

40  cuit  of  FIG.  6(A). 
The  pinhole  portions  P  in  the  photosensitive 

member  1  have  lower  resistance  values  than  other 
portions.  Hence,  when  the  charging  blade  2  con- 
tacts  the  pinhole  portions  P  or  the  surface  of  the 

45  charging  blade  2  comes  close  to  the  pinhole  por- 
tions  P,  spark  discharges  S  are  apt  to  occur  be- 
tween  the  charging  blade  2  and  the  pinhole  por- 
tions  P.  When  the  discharges  S  occur,  potentials 
VA,  Vb,  —  Vz  at  respective  portions  applied  on  the 

so  surface  of  the  photosensitive  member  1  in  the 
direction  of  the  longitudinal  direction  of  the  pho- 
tosensitive  member  1  (the  direction  of  the 
generatrix  of  the  photosensitive  member  1)  be- 
come  almost  0  V  (volt).  As  a  result,  electric 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

This  invention  relates  to  a  charging  member 
and  a  charging  device  for  charging  a  member  to  be 
charged,  an  image  forming  apparatus,  such  as  an 
electrophotographic  apparatus  or  the  like,  having 
the  charging  device,  and  a  process  unit  detachable 
relative  to  the  apparatus. 

2.  Description  of  the  Related  Art 

A  corona  discharger,  such  as  a  corotron,  a 
scorotron  or  the  like,  having  a  wire  electrode  and  a 
shield  electrode  surrounding  the  wire  electrode  and 
having  an  excellent  charging  unifomness  has  been 
widley  used  as  a  means  for  uniformly  charging  the 
surface  of  an  image  carrying  member,  such  as  a 
photosensitive  member,  a  dielectric  member  or  the 
like,  serving  as  a  member  to  be  charged  in  an 
image  forming  apparatus,  such  as  an  elec- 
trophotographic  copier,  an  electrophotographic 
printer,  a  recording  apparatus  or  the  like. 

However,  the  corona  discharger  has  the  follow- 
ing  problems:  An  expensive  high-voltage  power 
supply  is  needed.  Space  is  needed  for  the  charger 
itsejf,  as  shield  space  for  the  high-voltage  power 
supply,  and  the  like.  A  large  amount  of  corona 
products,  such  as  ozone  and  the  like,  are  pro- 
duced,  and  hence  additional  means  and  mecha- 
nisms  are  needed  in  order  to  deal  with  the  corona 
products.  These  factors  result  in  a  large  and  ex- 
pensive  apparatus. 

In  consideration  of  the  above-described  prob- 
lems,  the  adoption  of  a  contact  charging  method 
has  recently  been  studied  as  an  alternative  to  the 
corona  discharger. 

In  contact  charging,  by  contacting  a  contact 
charging  member,  to  which  a  voltage  (for  example, 
a  DC  voltage  of  about  1  -  2  kV  (kilovolts),  or  a 
superposed  voltage  composed  of  a  DC  voltage  and 
an  AC  voltage)  is  applied  from  a  power  supply,  to 
the  surface  of  an  image  carrying  member,  serving 
as  a  member  to  be  charged,  the  surface  of  the 
image  carrying  member  is  charged  at  a  predeter- 
mined  potential.  Various  contact  charging  methods 
have  been  devised,  for  example,  a  roller  charging 
method  (Japanese  Patent  Application  Public  Dis- 
closure  (Kokai)  No.  56-91253  (1981)),  a  blade 
charging  method  (Japanese  Patent  Application 
Public  Disclosure  (Kokai)  Nos.  56-104349  (1981) 
and  60-147756  (1985)),  and  a  charging-and-clean- 
ing  method  (Japanese  Patent  Application  Public 
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charges  cannot  be  held  on  the  surface  of  the 
photosensitive  member  1  over  the  entire  surface  of 
the  contact  charging  region  including  the  pinhole 
portions  P  in  contact  with  charging  blade  2. 

When  the  above-described  charge  leak  por- 
tions  are  produced  in  the  charging  processing  of 
the  surface  of  the  photosensitive  member  1  ,  image 
portions  corresponding  to  the  charge  leak  portions 
in  an  output  image  appear  as  white  stripes  in 
normal  development  and  black  stripes  in  reversal 
development,  causing  deterioration  in  image  qual- 
ity. 

The  pinholes  P  are  apt  to  be  produced,  for 
example,  during  the  production  of  an  image  carry- 
ing  member  (a  member  to  be  charged),  such  as  a 
photosensitive  member  or  the  like,  due  to  scratch- 
ing,  or  due  to  dielectric  breakdown.  It  is  rather 
difficult  to  completely  eliminate  pinholes. 

In  order  to  prevent  the  above-described  charge 
leaks,  it  is  necessary  to  increase  the  electric  resis- 
tance  of  the  charging  blade  material.  Since  the 
charging  blade  2  is  pressed  with  a  proper  pressure 
utilizing  rubber  elasticity,  the  distance  (the  free 
length  of  the  blade)  between  the  distal  end  of  a 
rigid  blade  supporting  member  made,  for  example, 
of  sheet  metal  and  a  portion  of  the  charging  blade 
2  in  contact  with  the  member  to  be  charged  must 
be  considerably  larger  than  the  thickness  of  the 
blade  2.  Accordingly,  when  a  voltage  is  applied 
from  the  blade  supporting  member  to  the  blade  2, 
the  voltage  drop  in  the  blade  2  becomes  large, 
causing  a  decrease  in  the  potential  of  the  portion  of 
the  blade  2  in  contact  with  the  member  to  be 
charged.  Hence,  it  is  necessary  to  attach  a  back 
electrode  to  the  charging  blade  2,  but  there  has 
been  no  excellent  means  for  producing  a  charging 
blade  having  a  back  electrode. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  made  in  con- 
sideration  of  the  above-described  problems. 

The  nvention  in  one  aspect  pertains  to  a  charg- 
ing  member  for  charging  a  member  to  be  charged, 
comprising  a  blade  member,  a  supporting  member 
for  supporting  the  blade  member,  and  an  electrode 
layer  primarily  provided  on  the  blade  member  and 
secondarily  on  the  supporting  member  to  establish 
an  electrical  connection  therebetween  by  means  of 
said  electrode  layer,  wherein  the  electrode  layer  is 
formed  after  connecting  the  blade  member  to  the 
supporting  member. 

The  invention  in  a  further  aspect  pertains  to  a 
charging  device  for  charging  a  member  to  be 
charged  comprising  a  blade  member  for  contacting 
the  member  to  be  charged,  a  supporting  member 
for  supporting  the  blade  member,  and  an  electrode 
layer  primarily  provided  on  a  surface  of  the  blade 

member  opposite  to  a  surface  contacting  the  mem- 
ber  to  be  charged  and  secondarily  on  the  support- 
ing  member  to  establish  an  electrical  connection 
therebetween  by  means  of  said  electrode  layer, 

5  wherein  the  electrode  layer  is  formed  after  con- 
necting  the  blade  member  to  the  supporting  mem- 
ber. 

The  invention  in  yet  a  further  aspect  pertains  to 
a  process  unit  detachable  relative  to  an  image 

10  forming  apparatus,  comprising  an  image  carrying 
member,  and  charging  means  for  charging  the 
image  carrying  member  in  order  to  form  an  image 
on  the  image  carrying  member,  the  charging 
means  comprising  a  blade  member  for  contacting 

75  the  image  carrying  member,  a  supporting  member 
for  supporting  the  blade  member,  and  an  electrode 
layer  primarily  provided  on  a  surface  of  the  blade 
member  opposite  to  a  surface  contacting  the  sup- 
porting  member  and  secondarily  on  the  supporting 

20  member  to  establish  an  electrical  connection  there- 
between  by  means  of  said  electrode  layer,  wherein 
the  electrode  layer  is  formed  after  connecting  the 
blade  member  to  the  supporting  member. 

The  invention  in  still  another  aspect  pertains  to 
25  an  image  forming  apparatus  comprising  an  image 

carrying  member,  an  image  forming  means  for 
forming  an  image  on  the  image  carrying  member, 
and  charging  means  for  charging  the  image  carry- 
ing  member  in  order  to  form  the  image  on  the 

30  image  carrying  member,  the  charging  means  com- 
prising  a  blade  member  for  contacting  the  image 
carrying  member,  a  supporting  member  for  sup- 
porting  the  blade  member,  and  an  electrode  layer 
primarily  provided  on  a  surface  of  the  blade  mem- 

35  ber  opposite  to  a  surface  contacting  the  image 
carrying  member  and  secondarily  on  the  support- 
ing  member  to  establish  an  electrical  connection 
therebetween  by  means  of  said  electrode  layer, 
wherein  the  electrode  layer  is  formed  after  con- 

40  necting  the  blade  member  to  the  supporting  mem- 
ber. 

The  invention  in  another  aspect  pertains  to  a 
charging  member  for  charging  a  member  to  be 
charged,  comprising  a  blade  member,  a  supporting 

45  member  for  supporting  the  blade  member  relative 
to  the  member  to  be  charged,  and  an  electrode 
layer  formed  primarily  on  said  blade  member  and 
secondarily  on  the  supporting  member  wherein  an 
electrical  connection  is  established  between  the 

so  blade  member  and  the  supporting  member  by  the 
electrode  member. 

The  invention  in  yet  another  aspect  pertains  to 
a  method  for  making  a  charging  member  compris- 
ing  the  steps  of  providing  a  blade  member,  provid- 

55  ing  a  supporting  member,  connecting  the  blade 
member  to  the  supporting  member,  and  forming  an 
electrode  layer  primarily  on  the  blade  member  and 
secondarily  on  the  supporting  member  after  the 
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blade  member  and  the  supporting  member  have 
been  connected  to  establish  an  electrical  connec- 
tion  therebetween  by  means  of  the  electrode  layer. 

These  and  other  objects  and  features  of  the 
present  invention  will  become  more  apparent  from 
the  following  detailed  description  taken  in  connec- 
tion  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
FIG.  1  is  a  schematic  diagram  of  a  charging 
blade  portion  of  a  contact  charging  device; 
FIG.  2  is  a  schematic  diagram  of  an  image 
forming  apparatus  incorporating  a  contact  charg- 
ing  device  using  a  charging  blade; 
FIG.  3(A)  is  a  diagram  illustrating  how  charging 
blades  are  formed; 
FIG.  3(B)  is  an  enlarged  view  of  a  cut  distal-end 
portion  of  a  charging  blade; 
FIG.  3(C)  is  a  diagram  showing  a  state  wherein 
a  coated  electrode-layer  material  has  moved  on 
a  side  end  of  the  cut  distal-end  portion  of  the 
blade; 
FIG.  4(A)  is  a  diagram  illustrating  another  exam- 
ple  of  the  configuration  of  a  charging  blade; 
FIG.  4(B)  is  a  diagram  showing  a  state  wherein 
an  electrode-layer  material  has  moved  on  a 
side-end  portion  of  the  blade; 
FIGS.  5(A)  and  5(B)  ilustrate  still  another  exam- 
ple  of  the  configuration  of  a  charging  blade; 
FIG.  6(A)  is  a  model  diagram  for  explaining  a 
charge  leak  phenomenon;  and 
FIG.  6(B)  is  an  equivalent  circuit  of  FIG.  6(A). 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Preferred  embodiments  of  the  present  inven- 
tion  will  now  be  explained  with  reference  to  the 
drawings. 

FIG.  2  is  a  schematic  diagram  of  the  configura- 
tion  of  a  principal  part  of  an  image  forming  appara- 
tus  which  incorporates  a  contact  charging  device 
using  a  contact  charging  member  according  to  the 
present  invention  as  the  charging  processing 
means  for  an  image  carrying  member. 

In  FIG.  2,  a  rotating-drum-type  electrophotog- 
raphic  photosensitive  member  (termed  hereinafter 
a  "photosensitive  drum")  serves  as  an  image  car- 
rying  member. 

The  photosensitive  drum  1  is  composed  of  an 
organic  photoconductive  layer  1a  which  is  a  sur- 
face  layer,  and  a  grounded  conductive  substrate  1  b 
made,  for  example,  of  aluminum  for  supporting  the 
organic  photoconductive  layer  1a. 

The  photosensitive  drum  1  is  rotatably  driven 
in  the  clockwise  direction  as  shown  by  arrow  A  at  a 
predetermined  circumferential  speed  (process 
speed). 

The  photosensitive  drum  1  is  uniformly 

charged  at  a  predetermined  polarity  and  a  pre- 
determined  potential  during  its  rotation  by  a  charg- 
ing  blade  2  serving  as  a  contact  charging  member 
of  a  contact  charging  device  (to  be  described 

5  later). 
Subsequently,  the  charged  surface  of  the  pho- 

tosensitive  drum  1  is  subjected  to  exposure  L  (for 
example,  exposure  by  an  analog  optical  system  for 
imaging  and  exposing  the  image  of  an  original, 

10  scanning  exposure  by  a  digital  optical  system  in- 
cluding  a  laser-beam  scanner,  an  LED  array  or  the 
like)  in  accordance  with  object  image  information  at 
an  exposing  portion.  Thus,  an  electrostatic  latent 
image  corresponding  to  the  object  image  informa- 

75  tion  is  formed. 
The  formed  latent  image  is  then  subjected  to 

normal  or  reversal  development  using  toner  by  a 
developing  unit  7. 

On  the  other  hand,  a  transfer  material  Pa  is  fed 
20  from  a  paper  feed  mechanism  (not  shown),  and  is 

supplied  to  a  space  (transfer  portion)  between  the 
photosensitive  drum  1  and  a  transfer  roller  8  (for 
example,  a  corona  charger  may  also  be  used), 
serving  as  transfer  means,  with  a  predetermined 

25  timing  by  registration  rollers  10.  The  developed 
image  formed  on  the  photosensitive  drum  1  is 
sequentially  transferred  to  the  fed  transfer  material 
Pa. 

The  transfer  material  Pa  passing  through  the 
30  transfer  portion  is  separated  from  the  surface  of  the 

photosensitive  drum  1  ,  and  is  guided  into  a  fixing 
unit  (not  shown)  by  feed  means  1  1  .  The  image  on 
the  transfer  material  Pa  is  fixed  in  the  fixing  unit. 

Unnecessary  particles  remaining  on  the  surface 
35  of  the  photosensitive  drum  1  after  image  transfer 

are  removed  by  a  cleaning  unit  9,  and  the  pho- 
tosensitive  drum  1  is  repeatedly  used  for  forming 
images. 

The  image  forming  apparatus  of  the  present 
40  embodiment  is  constituted  as  a  process  unit  6 

wherein  the  four  process  devices,  that  is,  the  pho- 
tosensitive  drum  1  ,  the  charging  blade  2,  the  devel- 
oping  unit  7  and  the  cleaning  unit  9,  are  incor- 
porated  as  a  unit  with  a  predetermined  mutual 

45  positional  relationship.  The  unit  6  can  be  mounted 
by  inserting  it  into  the  main  body  of  the  image 
forming  apparatus  along  supporting  rails  12,  12'  in 
the  direction  perpendicular  to  the  plane  of  FIG.  2. 
The  unit  6  is  also  detachable  from  the  main  body 

so  of  the  image  forming  apparatus.  The  process  unit  6 
may  comprise  the  photosensitive  drum  1  and  the 
charging  blade  2. 

By  sufficiently  inserting  the  process  unit  6  with- 
in  the  main  body  of  the  image  forming  apparatus, 

55  the  main  body  of  the  apparatus  and  the  unit  6  are 
mechanically  and  electrically  coupled  with  each 
other,  and  the  image  forming  apparatus  assumes 
an  operable  state. 
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FIG.  1  is  a  model  diagram  of  the  contact  charg- 
ing  device  portion  of  the  image  forming  apparatus 
shown  in  FIG.  2. 

The  substrate  of  the  charging  blade  2  is,  for 
example,  an  elastic  rubber  blade  2a  1  -  2  mm  thick 
made  of  hydrin,  EPDM  (ethylene/propylene/diene 
terpolymer),  urethane  or  the  like  whose  volume 
resistivity  is  controlled  to  about  107  -109  Q  'cm. 
The  base  portion  of  the  charging  blade  2  is  moun- 
ted  on  a  conductive  rigid  supporting  member  4, 
made  of  a  steel  plate  or  the  like,  as  a  unit  using  an 
adhesive  or  the  like.  Alternatively,  the  charging 
blade  2  and  the  supporting  member  4  are  molded 
and  held  as  a  unit  by  injecting  the  blade  material 
into  a  metal  mold.  By  setting  the  free  length  I  (the 
distance  between  the  distal  end  of  the  blade  sup- 
porting  member  and  the  portion  of  the  blade  2  in 
contact  with  the  photosensitive  drum  1)  of  the 
blade  2  to  about  5-15  mm,  the  contact  angle  8  - 
(the  angle  made  by  the  distal  end  of  the  blade  2 
and  the  downstream  tangent  line  from  the  contact 
point  of  the  blade  2  with  the  drum  1  in  the  direction 
of  the  movement  of  the  surface  of  the  drum  1  at 
the  contact  point)  relative  to  the  photosensitive 
drum  1  to  about  8°  -  25°,  and  the  contact  pres- 
sure  to  about  4  -  40  gr/cm,  the  distal  end  of  the 
blade  2  contacts  the  drum  1  in  the  counter  direc- 
tion  (the  contact  angle  is  an  acute  angle)  relative  to 
the  rotation  of  the  photosensitive  drum  1.  The 
contact  of  the  charging  blade  2  with  the  photosen- 
sitive  drum  1  may  also  be  in  the  forward  direction 
(the  contact  angle  is  an  obtuse  angle)  relative  to 
the  rotation  of  the  drum  1  . 

On  a  surface  (i.e.,  the  back  of  the  blade  2) 
opposite  to  a  surface  in  contact  with  the  photosen- 
sitive  drum  1  is  formed  a  back  electrode  3  by 
printing  with  a  conductive  paint.  The  back  electrode 
3  bridges  the  conductive  rigid  supporting  member 
4  and  the  supporting  blade  2  such  that  the  two  are 
electrically  connected.  As  described  above,  the 
contact  charging  member  includes  the  charging 
blade  2  having  the  rubber  blade  2a  and  the  elec- 
trode  layer  3,  and  the  supporting  member  4. 

A  power  supply  5  for  applying  a  voltage  to  the 
charging  blade  2  applies  to  the  conductive  rigid 
supporting  member  4  of  the  charging  blade  2,  for 
example,  a  DC  voltage  corresponding  to  a  potential 
necessary  for  the  photosensitive  drum  1  ,  or  a  bias 
voltage  obtained  by  superposing  an  alternating 
voltage  having  a  peak-to-peak  voltage  at  least  twice 
the  discharge  starting  voltage  (VTh)  determined 
from  the  charging  blade  2  and  the  photosensitive 
drum  1  with  the  DC  voltage  in  order  to  obtain 
uniform  charging. 

The  above-described  superposed  bias  voltage 
is  a  voltage  whose  value  periodically  changes.  It 
may,  for  example,  be  a  sinusoidal-wave  AC  volt- 
age,  or  a  rectangular-wave  AC  voltage  which  is 

formed  by  periodically  switching  on  and  off  a  DC 
power  supply. 

As  described  above,  by  applying  a  bias  voltage 
to  the  conductive  rigid  supporting  member  4,  a 

5  voltage  is  applied  to  the  charging  blade  2  via  the 
supporting  member  4  and  the  back  electrode  3 
electrically  connected  thereto.  As  a  result,  an  elec- 
tric  field  is  produced  at  the  contact  portion  between 
the  charging  blade  2  and  the  photosensitive  drum 

10  1  ,  and  the  surface  of  the  photosensitive  drum  1  is 
thereby  uniformly  charged  at  a  predetermined  po- 
larity  and  a  predetermined  potential. 

In  FIG.  3(A),  a  rubber  blade  2a,  serving  as  the 
substrates  of  charging  blade  2,  is  sized  to  provide 

75  two  sheets  of  charging  blades  having  a  predeter- 
mined  size.  If  the  rubber  blade  2a  is  cut  along  its 
longitudinal  central  axis  C  -  C,  two  substrates  of 
charging  blades  having  the  predetermined  size  are 
obtained. 

20  Conductive  rigid  supporting  members  4,  4'  are 
connected  to  the  left  and  right  side  portions  of  the 
rubber  blade  2a  having  the  size  for  two  sheets  as 
one  body  symmetrically  relative  to  the  axis  C  -  C 
using  an  adhesive  or  the  like.  Subsequently,  a  back 

25  electrode  layer  3  having  a  volume  resistivity  of  1  02 
-  103  n  'cm  and  having  a  cross-like  patterned 
region,  as  shown  by  hatching,  is  formed  symmetri- 
cally  relative  to  the  longitudinal  central  axis  C  -  C 
by  printing  with  a  conductive  paint  made,  for  exam- 

30  pie,  of  polyurethane  and  the  like  on  the  back  of  the 
rubber  blade  2a  having  the  size  of  two  sheets.  Any 
material  having  a  volume  resistivity  of  105  Q  *cm 
or  less  may  be  used  for  the  electrode  layer  3.  In 
this  case,  the  supporting  members  4,  4'  and  the 

35  electrode  layer  3  are  electrically  connected  by  for- 
ming  part  of  the  back  electrode  layer  3  so  as  to 
extend  on  respective  surfacesof  the  previously  con- 
nected  supporting  members  4,  4'.  After  the  above- 
described  printing  process,  two  charging  blades 

40  are  obtained  by  cutting  the  rubber  blade  2a  having 
the  size  for  two  sheets  along  the  longitudinal  cen- 
tral  axis  C  -  C. 

As  described  above,  by  forming  the  electrode 
layer  3  over  the  supporting  members  4,  41  from  the 

45  back  of  the  blade  2a  after  connecting  the  rubber 
blade  2a  to  the  supporting  members  4,  4',  the 
supporting  members  4,  4'  and  the  blade  2a  can  be 
electrically  connected  at  the  same  time  as  the 
electrode  layer  3  is  provided.  Hence,  the  produc- 

50  tion  process  of  the  charging  member  is  simplified. 
If  the  charging  member  is  formed  by  connecting 
the  electrode  layer  and  the  supporting  member  so 
as  to  superpose  with  each  other  after  forming  the 
electrode  layer  on  the  rubber  blade,  and  the  pho- 

55  tosensitive  drum  is  rotatably  moved  while  contact- 
ing  the  charging  blade  to  the  photosensitive  drum, 
the  connected  portion  may  easily  peel  according  to 
a  state  wherein  the  electrode  layer  is  formed,  or 
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the  positional  accuracy  of  the  blade  or  the  elec- 
trode  layer  relative  to  the  drum  may  decrease. 
Moreover,  if  an  adhesive  is  used  for  connecting  the 
electrode  layer  and  the  supporting  member  by 
superposing  them,  the  adhesive  must  be  conduc- 
tive.  Hence,  the  usable  range  of  adhesives  is  limit- 
ed.  Accordingly,  by  forming  the  electrode  layer  3 
over  the  blade  2a  and  the  supporting  members  4, 
4'  after  connectingthe  blade  2a  to  the  supporting 
members  4,  4',  as  described  above,  the  connecting 
force  between  the  blade  and  the  supporting  mem- 
ber  can  be  stabilized  for  a  long  period,  and  the 
positional  accuracy  of  the  blade  relative  to  the 
drum  increases.  As  a  result,  it  is  possible  to  per- 
form  stable  charging.  In  addition,  the  usable  range 
of  adhesives  is  increased. 

By  cutting  the  blade  after  forming  the  electrode 
layer  as  described  above,  an  excellent  finish  accu- 
racy  for  the  blade's  cut  surface  Ci  can  be  ob- 
tained,  and  the  blade  can  be  provided  without 
having  an  electrode-layer  material  deposited  on  the 
portion  of  the  blade  in  contact  with  the  member  to 
be  charged. 

The  back  electrode  layer  3  need  not  be  formed 
on  the  entire  surface  of  the  back  of  the  blade  2a, 
but  it  is  sufficient  if  there  are  a  back  portion  of  the 
blade  2a  corresponding  to  the  distal-end  portion  of 
the  blade  2a  in  contact  with  the  member  1  to  be 
charged,  and  a  connecting  portion  for  electrically 
connecting  that  portion  to  the  supporting  member 
4,  serving  as  the  voltage  supply  side,  as  the  T-like 
pattern  (the  pattern  after  cutting  along  the  axis  C  - 
C)  in  the  present  embodiment. 

If  an  electrode  layer  31  is  formed  by  coating  an 
electrode-layer  material  on  the  back  of  the  rubber 
blade  2a  after  the  connection/cutting,  as  shown  in 
FIG.  3(B),  electric  charge  leaks  may  occur  in  some 
cases,  for  example,  due  to  the  movement  of  the 
coated  electrode-layer  material  in  the  neighborhood 
of  the  contact  portion,  as  shown  by  reference  nu- 
meral  3z  in  FIG.  3(C). 

In  the  case  of  FIG.  3(B),  even  if  the  electrode 
layer  3  is  formed  on  the  back  of  the  blade  2a  with 
highly  accurate  printing,  a  case  may  arise  wherein 
the  electrode-layer  material  moves  on  one  or  both 
of  the  right  and  left  end  portions,  as  shown  by 
reference  numeral  33  in  FIG.  4(B).  The  presence  of 
such  moved  electrode-layer  material  33  may  cause 
other  types  of  electric  charge  leaks. 

In  order  to  prevent  such  a  problem,  it  is  effec- 
tive  to  previously  form  the  pattern  of  the  electrode 
layer  3  so  that  the  relationship  of  the  width  T2  of 
the  charging  blade  >  the  width  Ti  of  the  electrode 
layer  holds  in  the  direction  of  the  generatrix  (the 
longitudinal  direction)  of  the  photosensitive  drum  1  , 
as  shown  in  FIG.  4(A). 

Alternatively,  as  shown  in  FIG.  5(A),  the  width 
of  the  blade  2a  may  be  increased  by  a  and  a  at  its 

right  and  left  end  sides,  respectively,  the  support- 
ing  members  4,  4'  may  be  attached  to  the  blade 
2a,  and  the  electrode  layer  3  may  then  be  formed. 
Subsequently,  the  blade  2a  may  be  cut  along  its 

5  central  axis  C  -  C,  and  the  extra  widths  a  and  a  at 
the  right  and  left  end  sides  may  be  removed  by 
cutting  along  lines  Ui  -  Ui  and  U2  -  U2.  Thus,  an 
excellent  finish  accuracyfor  the  right  and  left  end 
sides  of  the  blade  2a  can  be  obtained,  as  shown  in 

10  FIG.  5(B),  and  it  is  possible  to  eliminate  the  trouble 
of  electric  charge  leaks  due  to  the  movement  of 
the  electrode-layer  material  onto  the  right  and  left 
end  sides. 

The  pattern  of  the  electrode  layer  3  in  the 
75  embodiment  shown  in  FIGS.  5(A)  and  5(B)  has  a 

=>like  shape  composed  of  a  portion  along  the 
distal-end  side  of  the  blade  2a  and  portions  along 
the  right  and  left  end  sides  of  the  blade  2a  on  the 
back  of  the  blade  2a. 

20  The  electrode  layer  3  may  be  coated  on  the 
entire  surface  of  the  back  of  the  blade  2a.  For 
example,  the  electrode  layer  3  may  be  first  formed 
on  the  entire  surface  of  the  back  of  the  blade  2a 
using  spray  coating  followed  by  the  above-de- 

25  scribed  cutting  process.  In  the  case  of  providing 
two  sheets,  the  blade  2a  may  be  cut  along  its 
center  line  C  -  C. 

Although  an  explanation  has  been  provided  of 
a  rubber  blade,  the  charging  blade  may  also  be 

30  composed  of  a  sheet  material  or  a  film  material. 
The  back  electrode  layer  3  may  be  formed  and 
configured  in  the  same  manner  as  explained 
above. 

As  explained  above,  the  present  invention  has 
35  the  following  effects:  By  forming  an  electrode  layer 

on  a  charging  blade,  serving  as  a  contact  charging 
member,  after  connectingthe  blade  to  its  support- 
ing  member  as  one  body,  it  is  possible  to  stabilize 
the  connecting  force  between  the  two  members  for 

40  a  long  period,  to  accurately  contact  the  blade  to  a 
member  to  be  charged  and  thereby  perform  stable 
charging,  and  to  simplify  the  production  process  of 
the  charging  member. 

While  the  present  invention  has  been  de- 
45  scribed  with  respect  to  what  is  presently  consid- 

ered  to  be  the  preferred  embodiment,  it  is  to  be 
understood  that  the  invention  is  not  limited  to  the 
disclosed  embodiment.  To  the  contrary,  the  inven- 
tion  is  intended  to  cover  various  modifications  and 

50  equivalent  arrangement  included  within  the  spirit 
and  scope  of  the  appended  claims.  The  scope  of 
the  following  claims  is  to  be  accorded  the  broadest 
interpretation  so  as  to  encompass  all  such  modi- 
fications  and  equivalent  structures  and  functions. 

55  A  charging  member  for  charging  a  member  to 
be  charged  includes  a  blade  member,  a  supporting 
member  which  supports  the  blade  member,  and  an 
electrode  layer  which  is  provided  on,  the  blade 
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8.  A  charging  device  according  to  Claim  7, 
wherein  the  member  to  be  charged  is  rotatable 
and  the  width  of  said  blade  member  is  larger 
than  the  width  of  said  electrode  layer  in  the 

5  direction  of  the  generatrix  of  the  rotatable 
member  to  be  charged. 

9.  A  charging  device  according  to  Claim  7, 
wherein  said  blade  member  is  formed  from  an 

10  elastic  material. 

10.  A  charging  device  according  to  Claim  7, 
wherein  said  supporting  member  is  formed 
from  a  conductive  material. 

member  and  is  connected  to  the  supporting  mem- 
ber.  The  electrode  layer  is  formed  after  connecting 
the  blade  member  to  the  supporting  member.  A 
charging  device  uses  the  charging  member.  A  pro- 
cess  unit  including  the  charging  device  is  detacha- 
ble  relative  to  an  image  forming  apparatus. 

Claims 

1.  A  charging  member  for  charging  a  member  to 
be  charged,  comprising: 
a  blade  member; 
a  supporting  member  for  supporting  said  blade 
member;  and 
an  electrode  layer  provided  primarily  on  said 
blade  member  and  secondarily  on  said  sup- 
porting  member  to  establish  an  electrical  con- 
nection  therebetween  by  means  of  said  elec- 
trode  layer,  said  electrode  layer  being  formed 
after  connecting  the  blade  member  to  the  sup- 
porting  member. 

2.  A  charging  member  according  to  Claim  1, 
wherein  the  member  to  be  charged  is  rotatable 
and  the  width  of  said  blade  layer  is  larger  than 
the  width  of  said  electrode  member  in  the 
direction  of  the  generatrix  of  the  rotatable 
member  to  be  charged. 

3.  A  charging  member  according  to  Claim  1, 
wherein  said  blade  member  is  formed  from  an 
elastic  material. 

4.  A  charging  member  according  to  Claim  1, 
wherein  said  charging  member  is  provided  so 
as  to  contact  the  member  to  be  charged. 

5.  A  charging  member  according  to  Claim  1, 
wherein  said  supporting  member  is  made  from 
a  conductive  material. 

6.  A  charging  member  according  to  Claim  5, 
wherein  said  supporting  member  is  rigid. 

7.  A  charging  device  for  charging  a  member  to 
be  charged,  comprising: 
a  blade  member  for  contacting  the  member  to 
be  charged; 
a  supporting  member  for  supporting  said  blade 
member;  and 
an  electrode  layer  primarily  provided  on  a  sur- 
face  of  said  blade  member  opposite  to  a  sur- 
face  contacting  the  member  to  be  charged  and 
secondarily  on  said  supporting  member  to  es- 
tablish  an  electrical  connection  therebetween 
by  means  of  said  electrode  layer,  said  elec- 
trode  layer  being  formed  after  connecting  said 
blade  member  to  said  supporting  member. 

75 
11.  A  charging  device  according  to  Claim  7, 

wherein  said  supporting  member  is  rigid. 

12.  A  charging  device  according  to  Claim  10, 
wherein  said  device  comprises  means  for  ap- 
plying  voltage  to  said  supporting  member  in 
order  to  perform  the  charging. 

20 

13.  A  process  unit  detachable  relative  to  an  image 
25  forming  apparatus,  comprising: 

an  image  carrying  member;  and 
charging  means  for  charging  said  image  carry- 
ing  member  in  order  to  form  an  image  on  said 
image  carrying  member,  said  charging  means 

30  comprising  a  blade  member  for  contacting  said 
image  carrying  member,  a  supporting  member 
for  supporting  said  blade  member,  and  an 
electrode  layer  primarily  provided  on  a  surface 
of  said  blade  member  opposite  to  a  surface 

35  contacting  said  image  carrying  member  and 
secondarily  on  said  supporting  member  to  es- 

,  tablish  an  electrical  connection  therebetween 
by  means  of  said  electrode  layer,  and  said 
electrode  layer  being  formed  after  connecting 

40  the  blade  member  to  the  supporting  member. 

14.  A  process  unit  according  to  Claim  13,  further 
comprising  developing  means  for  developing  a 
latent  image  on  said  image  carrying  member 

45  using  a  charge  provided  by  said  charging 
means. 

25 

45 

15.  A  process  unit  according  to  Claim  13,  wherein 
the  image  carrying  member  is  rotatable  and 
the  width  of  said  blade  member  is  larger  than 
the  width  of  said  electrode  layer  in  the  direc- 
tion  of  the  generatrix  of  the  rotatable  image 
carrying  member. 

16.  A  process  unit  according  to  Claim  13,  wherein 
said  blade  member  is  formed  from  an  elastic 
material. 

50 

55 
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17.  A  process  unit  according  to  Claim  13,  wherein 
said  supporting  member  is  formed  from  a  con- 
ductive  material. 

18.  A  process  unit  according  to  Claim  13,  wherein  5 
said  supporting  member  is  rigid. 

19.  A  process  unit  according  to  Claim  17,  wherein 
voltage  is  applied  to  said  supporting  member 
in  order  to  perform  charging.  w 

20.  An  image  forming  apparatus  comprising: 
an  image  carrying  member; 
an  image  forming  means  for  forming  an  image 
on  said  image  carrying  member;  and  is 
charging  means  for  charging  said  image  carry- 
ing  member  in  order  to  form  the  image  on  said 
image  carrying  member,  said  charging  means 
comprising  a  blade  member  for  contacting  said 
image  carrying  member,  a  supporting  member  20 
for  supporting  said  blade  member,  and  an 
electrode  layer  primarily  provided  on  a  surface 
of  said  blade  member  opposite  to  a  surface 
contacting  said  image  carrying  member  and 
secondarily  on  said  supporting  member  to  es-  25 
tablish  an  electrical  connection  therebetween 
by  means  of  said  electrode  layer,  and  said 
electrode  layer  being  formed  after  connecting 
the  blade  member  to  the  supporting  member. 

30 
21.  An  image  forming  apparatus  according  to 

Claim  20,  wherein  the  image  carrying  member 
is  rotatable  and  the  width  of  said  blade  mem- 
ber  is  larger  than  the  width  of  said  electrode 
layer  in  the  direction  of  the  generatrix  of  the  35 
rotatable  image  carrying  member. 

22.  An  image  forming  apparatus  according  to 
Claim  20,  wherein  said  blade  member  is 
formed  from  an  elastic  material.  40 

23.  An  image  forming  apparatus  according  to 
Claim  20,  wherein  said  supporting  member  is 
formed  from  a  conductive  material. 

45 
24.  An  image  forming  apparatus  according  to 

Claim  20,  wherein  said  supporting  member  is 
rigid. 

25.  An  image  forming  apparatus  according  to  50 
Claim  23,  further  comprising  means  for  apply- 
ing  voltage  to  said  supporting  member  in  order 
to  perform  the  charging. 

26.  A  charging  member  for  charging  a  member  to  55 
be  charged,  comprising: 
a  blade  member; 
a  supporting  member  for  supporting  said  blade 

member  relative  to  the  member  to  be  charged; 
and 
an  electrode  layer  formed  primarily  on  said 
blade  member  and  secondarily  on  said  sup- 
porting  member, 
wherein  an  electrical  connection  is  established 
between  said  blade  member  and  said  support- 
ing  member  by  said  electrode  member. 

27.  A  method  for  making  a  charging  member  com- 
prising  the  steps  of: 
providing  a  blade  member; 
providing  a  supporting  member; 
connecting  said  blade  member  to  said  support- 
ing  member;  and 
forming  an  electrode  layer  primarily  on  said 
blade  member  and  secondarily  on  said  sup- 
porting  member  after  said  blade  member  and 
said  supporting  member  have  been  connected 
to  establish  an  electrical  connection  there- 
between  by  means  of  said  electrode  layer. 

28.  The  method  of  Claim  27,  further  comprising 
the  step  of  sizing  the  blade  member  such  that 

25  the  width  of  said  blade  member  is  larger  than 
the  width  of  said  electrode  layer  in  the  direc- 
tion  of  a  generatrix  of  a  member  to  be  charged 
by  the  charging  member. 

29.  The  method  of  Claim  27,  further  comprising 
the  step  of  fabricating  said  blade  member  from 
an  elastic  material. 

30.  The  method  of  Claim  27,  further  comprising 
the  step  of  fabricating  said  supporting  member 
to  be  rigid. 
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