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@)  Apparatus  for,  and  method  of  correcting  a  potential  sensor. 
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(57)  In  the  potential  sensor  correcting  apparatus 
of  the  present  invention,  two  reference  bias 
voltages  are  applied  to  a  photoreceptor  drum 
(1)  by  a  low  reference  bias  unit  (21)  and  a  high 
reference  bias  unit  (22),  and  the  values 
measured  by  a  potential  sensor  (4)  are  stored  in 
a  memory  (23a)  of  a  control  unit  (23).  Based  on 
the  measured  values  stored  in  the  memory 
(23a),  there  is  determined  a  first  straight  line 
(Yi)  which  represents  the  relationship  between 
the  detected  voltages  and  outputs  of  the  poten- 
tial  sensor  (4).  Then,  there  is  obtained  a  second 
straight  line  (Y2)  which  has  the  same  inclination 
as  that  of  the  first  straight  line  (Y  ̂ and  which 
passes  through  the  origin.  Based  on  the  second 
straight  line  (Y2)  thus  obtained,  the  output  of  the 
potential  sensor  (4)  is  corrected.  Thus,  the  out- 
put  of  the  potential  sensor  (4)  can  be  accurately 
corrected  without  any  influence  exerted  by  resi- 
dual  charge. 
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VA  :  low  reference  bias  ( 2 0 0 V )  

VB  :  high  reference  bias  ( 6 0 0 V )  
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The  present  invention  relates  to  apparatus  for 
and  method  of  correcting  the  output  of  a  potential 
sensor  for  detecting  the  electric  charge  potential  of  a 
photoreceptor. 

As  an  image  forming  apparatus  having  a  photo- 
receptor,  there  is  generally  known  an  electrophoto- 
graphic  copying  apparatus,  a  laser  printer,  an  electro- 
photographic  facsimile  or  the  like. 

For  example,  a  laser  printer  has  a  photoreceptor 
in  the  form  of  a  drum  (hereinafter  referred  to  a  pho- 
toreceptor  drum).  Such  a  photoreceptor  drum  is  gen- 
erally  made  of  an  aluminium  tube  and  provided  at  the 
surface  thereof  with  a  photosensitive  semiconductor 
layer.  The  laser  printer  is  arranged  such  that,  during 
image  formation,  the  photosensitive  semiconductor 
layer  on  the  surface  of  the  photoreceptor  drum  is 
electrically  charged  to  have  a  uniform  potential  by 
corona  discharge  of  a  charger,  and  the  photosensitive 
semiconductor  layer  thus  charged  is  then  exposed  to 
laser  light  to  eliminate  the  electric  charge  in  the  light- 
exposed  area  thereof,  where  an  electrostatic  latent 
image  will  be  formed. 

However,  it  often  occurs  that  the  electric  charges 
are  not  evenly  distributed  in  the  photosensitive  sem- 
iconductor  layer  (residual  electric  charge).  It  is  there- 
fore  required  to  adjust  such  an  uneven  distribution. 

As  a  method  of  checking  the  residual  electric 
charge,  there  has  been  proposed  a  method  by  which 
a  potential  sensor  for  measuring  the  surface  potential 
of  a  photoreceptor  drum,  measures  the  surface  po- 
tential  of  the  photoreceptor  drum  with  the  electric 
charge  on  the  surface  thereof  eliminated  by  a  charge 
eliminator,  and  the  measurement  result  is  fed  back  to 
the  charge  eliminator  to  maintain  the  surface  poten- 
tial  of  the  photoreceptor  drum  to  a  fixed  value  (See 
Japanese  Patent  Laid-Open  Publication  No. 
142492(A)/1991). 

When  there  is  disposed  a  potential  sensor  for 
measuring  the  surface  potential  of  a  photoreceptor 
drum,  the  output  of  the  potential  sensor  is  required  to 
be  corrected  for  the  following  two  reasons. 

(1)  The  sensitivity  varies  depending  on  the  poten- 
tial  sensor. 
(2)  When  a  potential  sensor  is  disposed  opposite 
to  the  surface  of  a  photoreceptor  drum,  the  dis- 
tance  between  the  drum  surface  and  the  poten- 
tial  sensor  varies  slightly  dependent  on  the  prod- 
uct.  Due  to  such  a  difference  in  distance,  poten- 
tial  sensors  supply  different  outputs  even  though 
the  sensors  have  detected  the  same  potential. 
In  correcting  the  output  of  a  potential  sensor,  it  is 

considered  convenient  that  a  predetermined  high  vol- 
tage  is  applied  directly  to  the  photoreceptor  drum,  the 
output  of  the  potential  sensor  at  that  time  is  read  out, 
and  a  correction  value  is  determined  based  on  the 
output  of  the  potential  sensor  supplied  at  the  time 
when  the  high  voltage  is  applied  to  the  photoreceptor 
drum. 

There  is  conventionally  known  an  image  forming 
apparatus  arranged  such  that,  to  correct  the  output 
of  a  potential  sensor,  a  connector  connected  to  a  de- 
veloping  bias  circuit  is  exchanged  with  a  connector 

5  connected  to  a  photoreceptor  drum,  a  predetermined 
high  voltage  is  applied  from  a  high  voltage  generating 
circuit  to  the  photoreceptor  drum,  and  the  output  of 
the  potential  sensor  at  that  time  is  read  out  to  correct 
the  output  of  the  potential  sensor. 

10  However,  the  correcting  method  above- 
mentioned  uses  a  high  voltage  and  can  therefore  be 
applied  only  at  the  time  of  production  of  the  image 
forming  apparatus  or  at  a  time  of  maintenance  carried 
out  by  a  professional  service  engineer. 

15  On  the  other  hand,  when  the  image  forming  ap- 
paratus  is  driven,  it  often  occurs  that  the  potential 
sensor  is  contaminated  by  toner  or  the  like  during  its 
use  and  this  may  gradually  deteriorate  the  sensor 
sensitivity.  In  such  a  case,  too,  the  sensor  output  is 

20  required  to  be  corrected;  otherwise,  a  good  image 
cannot  be  obtained. 

In  this  connection,  the  applicant  of  the  present  in- 
vention  has  already  proposed  an  image  forming  ap- 
paratus  which  incorporates  a  potential  sensor  for  de- 

25  tecting  the  surface  potential  of  a  photoreceptor  drum, 
a  high  voltage  generating  circuit  and  a  switching  cir- 
cuit,  and  which  is  arranged  such  that,  when  the 
switching  circuit  is  operated  to  apply  a  high  voltage  to 
the  photoreceptor  drum,  the  surface  potential  of  the 

30  photoreceptor  drum  is  measured  by  the  potential  sen- 
sor,  and  provision  is  made  such  that  the  potential  sen- 
sor  for  measuring  the  surface  potential  of  the  photo- 
receptor  drum  supplies  an  output  always  equal  to  a 
proper  corrected  value,  thereby  to  electrically  charge 

35  the  photoreceptor  drum  with  a  desired  potential  at  all 
times  (US  Patent  No.  4,939,542). 

According  to  the  technology  above-mentioned, 
however,  when  the  output  of  the  potential  sensor  is 
corrected  with  residual  charge  remaining  on  the  pho- 

40  toreceptordrum  immediately  after  image  formation  or 
the  like,  this  causes  the  potential  of  the  residual 
charge  to  be  added  to  the  corrected  value.  This  fails 
to  accurately  correct  the  output  of  the  potential  sen- 
sor. 

45  It  is  an  object  of  the  present  invention  to  provide 
a  potential  sensor  correcting  apparatus  capable  of 
accurately  correcting  the  output  of  a  potential  sensor 
with  no  influence  exerted  by  a  residual  potential. 

According  to  the  present  invention,  a  plurality  of 
so  different  reference  bias  voltages  are  applied  to  a  pho- 

toreceptor,  the  surface  potentials  of  the  photorecep- 
tor  are  detected,  and  there  is  determined  a  first 
straight  line  which  represents  the  relationship  be- 
tween  the  detected  voltages  and  output  characteris- 

55  tics  of  the  potential  sensor,  based  on  the  outputs  of 
the  potential  sensor  supplied  at  the  time  when  the  ref- 
erence  bias  voltages  are  applied  to  the  photoreceptor. 
Then,  there  is  obtained  a  second  straight  line  having 
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the  same  inclination  as  that  of  the  first  straight  line 
and  passing  through  the  origin.  Based  on  the  second 
straight  line  thus  obtained,  the  output  of  the  potential 
sensor  is  corrected. 

According  to  the  present  invention,  the  output  of 
the  potential  sensor  is  corrected  based  on  the  second 
straight  line  having  the  same  inclination  as  that  of  the 
first  straight  line  and  passing  through  the  origin,  so 
that  the  output  of  the  potential  sensor  can  be  accu- 
rately  corrected  without  any  influence  exerted  by  a 
residual  potential. 

The  invention  is  described  further  hereinafter,  by 
way  of  example  only,  with  reference  to  the  accompa- 
nying  drawings,  in  which:- 

Figure  1  is  a  schematic  view  illustrating  the  ar- 
rangement  of  an  image  forming  unit  in  an  image 
forming  apparatus; 
Figure  2  is  a  block  diagram  illustrating  the  electric 
correction  of  a  potential  sensor  correcting  appa- 
ratus  in  accordance  with  one  embodiment  of  the 
present  invention; 
Figure  3  is  a  graph  illustrating  a  calculating  meth- 
od  used  for  correcting  the  output  of  a  potential 
sensor;  and 
Figure  4  is  a  flow  chart  of  the  operation  of  the  po- 
tential  sensor  correcting  apparatus  of  the  present 
invention. 
With  reference  to  Fig.  1  ,  the  following  description 

will  discuss  the  arrangement  of  an  image  forming  unit 
of  an  image  forming  apparatus  (e.g.,  a  laser  printer) 
having  the  potential  sensor  correcting  apparatus  ac- 
cording  to  an  embodiment  of  the  present  invention. 
Fig.  1  is  a  schematic  view  illustrating  the  arrange- 
ment  of  an  image  forming  unitofan  image  forming  ap- 
paratus. 

In  Fig.  1,  there  are  disposed,  around  a  photore- 
ceptor  drum  1,  charge  eliminating  lamps  2,  a  main 
corona  discharger  3,  a  potential  sensor  4,  a  develop- 
ing  device  6,  a  transferring  corona  discharger  7,  a 
separating  corona  discharger  8  and  a  cleaner  9  in  this 
order  along  the  rotation  direction  of  the  photoreceptor 
drum  1. 

In  the  photoreceptor  drum  1,  an  exposure  posi- 
tion  Ex  is  set  between  the  main  corona  discharger  3 
and  the  potential  sensor  4,  and  light  from  an  optical 
system  1  0  is  adapted  to  be  irradiated  to  the  exposure 
position  Ex.  The  optical  system  10  has  a  camera  ele- 
ment  (hereinafter  referred  to  as  CCD)  11  for  convert- 
ing  document  image  information  into  an  electric  sig- 
nal,  a  laser  scan  unit  (hereinafter  referred  to  as  LSU) 
12  for  irradiating  laser  light  to  the  photoreceptor  drum 
1  based  on  an  output  signal  from  the  CCD  11,  so  that 
the  photoreceptor  drum  1  is  exposed  to  the  laser  light, 
and  a  polygon  mirror  13  for  reflecting  and  guiding  the 
laser  light  from  the  LSU  12  to  the  exposure  position 
Ex  of  the  photoreceptor  drum  1  . 

The  following  description  will  discuss  the  opera- 
tion  of  the  image  forming  apparatus  having  the  ar- 

rangement  above-mentioned. 
The  photoreceptor  drum  1  is  rotated  at  a  constant 

speed  in  the  direction  of  the  arrow  in  Fig.  1  and  resid- 
ual  charge  at  the  surface  of  the  photoreceptor  drum 

5  1  is  removed  by  the  charge  eliminating  lamps  2,  and 
the  surface  of  the  photoreceptor  drum  1  is  then  elec- 
trically  charged  to  a  fixed  potential  by  the  main  corona 
discharger  3.  Through  the  Polygon  mirror  13,  laser 
light  of  the  LSU  12  irradiated  based  on  the  output  sig- 

10  naloftheCCD  11,  is  applied  to  the  exposure  position 
Ex  of  the  photoreceptor  drum  1  .  Such  light  exposure 
eliminates  the  electric  charge  at  the  area  which  has 
been  exposed  to  the  light,  and  an  electrostatic  latent 
image  is  then  formed  on  the  surface  of  the  photore- 

15  ceptor  drum  1  . 
Then,  the  developing  device  6  supplies  toner  to 

the  surface  of  the  photoreceptor  drum  1  ,  so  that  the 
electrostatic  latent  image  is  developed  by  the  toner. 
The  toner  is  supplied  to  the  surface  of  the  photore- 

20  ceptor  drum  1  by  a  developing  roller  (not  shown)  in- 
corporated  in  the  developing  device  6.  Preferably,  a 
developing  bias  voltage  having  the  same  potential  as 
that  at  the  surface  of  the  photoreceptor  drum  1  is  ap- 
plied  to  the  developing  roller  in  order  to  prevent  ex- 

25  cessive  toner  from  sticking  to  the  surface  of  the  pho- 
toreceptor  drum  1  . 

In  association  with  the  operations  above- 
mentioned,  a  paper  sheet  is  fed  by  a  paper  feeding 
unit  (not  shown)  and  the  toner  image  on  the  surface 

30  of  the  photoreceptor  drum  1  is  transferred  to  the  pa- 
per  sheet.  The  paper  sheet  to  which  the  toner  image 
has  been  transferred,  is  separated  from  the  surface 
of  the  photoreceptor  drum  1  by  the  separating  corona 
discharger  8  and  then  sent  to  a  fixing  unit  (not 

35  shown),  where  the  transferred  image  is  fixed. 
Thereafter,  residual  toner  on  the  surface  of  the 

photoreceptor  drum  1  is  removed  by  the  cleaner  9 
and  residual  charge  at  the  surface  of  the  photorecep- 
tor  1  is  removed  by  the  charge  eliminating  lamps  2. 

40  In  a  series  of  the  image  forming  operations 
above-mentioned,  if  the  surface  potential  of  photore- 
ceptor  drum  1  is  not  equal  to  a  desired  preset  poten- 
tial  when  the  surface  of  the  photoreceptor  drum  1  is 
electrically  charged  to  a  fixed  potential  by  the  main 

45  corona  discharger  3,  this  exerts  a  bad  influence  on 
the  subsequent  exposure  and  development,  so  that 
the  image  to  be  transferred  to  the  paper  sheet  will  be- 
come  unclear. 

It  is  therefore  required  to  control  the  output  of  the 
so  main  corona  discharger  3  such  that  the  electric 

charge  potential  at  the  surface  of  the  photoreceptor 
drum  1  is  always  maintained  at  a  fixed  potential  level. 

In  this  connection,  this  embodiment  is  arranged 
as  follows.  At  the  initial  stage  of  the  image  forming  op- 

55  eration,  two  reference  bias  voltages  are  applied  to  the 
photoreceptor  drum  1,  and  the  surface  potentials  of 
the  photoreceptordrum  1  are  measured  by  the  poten- 
tial  sensor  4.  The  measured  values  are  fed  back  to  a 

4 



5 EP  0  545  639  A2 6 

potential  sensor  correcting  apparatus,  to  be  dis- 
cussed  later,  which  is  adapted  to  control  the  main  cor- 
ona  discharger  3.  The  potential  sensor  correcting  ap- 
paratus  is  adapted  to  correct  the  output  of  the  poten- 
tial  sensor  4  such  that  the  values  measured  by  the 
potential  sensor  4  always  present  an  accurate  rela- 
tionship  with  respect  to  the  surface  potentials  of  the 
photoreceptor  drum  1. 

The  following  description  will  discuss  the  poten- 
tial  sensor  correcting  apparatus  with  reference  to  a 
blockdiagram  (Fig.  2)  of  the  electric  correction  there- 
of. 

As  shown  in  Fig.  2,  the  correcting  apparatus  has 
a  main  high  voltage  unit  20  for  supplying  a  high  vol- 
tage  to  the  main  corona  discharger  3  to  carry  out  cor- 
ona  discharge  to  the  surface  of  the  photoreceptor 
drum  1,  causing  the  photosensitive  semiconductor 
layer  atthe  surface  of  the  photoreceptor  drum  1  to  be 
electrically  charged;  a  low  reference  bias  unit  21  for 
applying  a  low  reference  bias  voltage  VA  (for  example, 
200V)  directly  to  the  photoreceptor  drum  1;  a  high  ref- 
erence  bias  unit  22  for  applying  a  high  reference  bias 
voltage  VB  (for  example,  600V)  directly  to  the  photo- 
receptor  drum  1;  and  a  control  unit  23  for  controlling 
the  drives  of  the  units  20,  21,  22.  It  is  known  that, 
when  the  reference  bias  voltage  VA  or  VB  is  applied 
directly  to  the  photoreceptor  drum  1  with  no  residual 
charge  remaining  thereon,  the  surface  of  the  photo- 
receptor  drum  1  is  generally  electrically  charged  at 
the  potential  VAorVB. 

The  control  unit  23  has  a  memory  23a  adapted  to 
store  values  YA  and  YB  measured  by  the  potential 
sensor  4  at  the  time  when  the  two  reference  bias  vol- 
tages  VA  and  VB  are  applied  to  the  photoreceptor 
drum  1.  As  shown  in  Fig.  3,  from  the  values  YA  and 
YB  which  have  been  measured  by  the  potential  sen- 
sor  4  at  the  time  of  application  of  the  two  reference 
bias  voltages  VA,  VB,  and  which  have  been  stored  in 
the  memory  23a,  the  control  unit  23  determines  a  first 
straight  line  Y1  which  represents  the  relationship  be- 
tween  the  detected  voltages  and  outputs  of  the  poten- 
tial  sensor  4,  on  the  assumption  that  the  same  resid- 
ual  potential  C  remains  on  the  surface  of  the  photo- 
receptor  drum  1  when  the  two  reference  bias  voltages 
VA,  VB  are  applied.  Further,  the  control  unit  23  has 
both  a  calculating  function  for  obtaining  a  second 
straight  line  Y2  which  has  the  same  inclination  as  that 
of  the  first  straight  line  Y1  thus  determined  and  which 
passes  through  the  origin,  and  a  correcting  function 
for  correcting  the  output  of  the  potential  sensor  4 
based  on  the  second  straight  line  Y2. 

A  changeover  switch  24  controls  the  energization 
between  the  photoreceptor  drum  1  and  each  of  the 
low  and  high  reference  bias  units  21,  22.  More  spe- 
cifically,  at  the  time  of  correction,  when  the  change- 
over  switch  24  is  connected  to  a  contact  a,  the  low  ref- 
erence  bias  unit  21  is  electrically  connected  to  the 
photoreceptor  drum  1,  and  when  the  changeover 

switch  24  is  connected  to  a  contact  b,  the  high  refer- 
ence  bias  unit  22  is  electrically  connected  to  the  pho- 
toreceptor  drum  1.  Normally,  the  changeover  switch 
24  is  connected  to  a  contact  c  to  prevent  the  two  bias 

5  voltages  VA,  VB  from  being  applied  to  the  photore- 
ceptor  drum  1  . 

Connected  to  the  control  unit  23  are  a  drive  motor 
25  for  driving  the  photoreceptor  drum  1  and  other  im- 
age  forming  mechanisms,  and  the  charge  eliminating 

10  lamps  2. 
The  following  description  will  discuss  the  opera- 

tion  of  the  potential  sensor  4  correcting  apparatus, 
with  reference  to  the  operation  flow  chart  in  Fig.  4. 

When  the  main  switch  is  turned  on  to  start  the  im- 
15  age  forming  apparatus,  the  control  unit  23  turns  on 

the  charge  eliminating  lamps  2  at  Step  1  to  eliminate 
the  electric  charge  of  the  photoreceptor  drum  1  such 
that  the  surface  potential  thereof  drops  to  a  certain 
extent  to  prevent  the  potential  from  being  changed  in 

20  a  moment  due  to  dark-attenuation  or  the  like. 
Upon  completion  of  charge  elimination,  the 

changeover  switch  24  is  thrown  to  the  side  of  the  con- 
tact  a  (See  Fig.  2)  of  the  low  reference  bias  unit  21  at 
Step  2,  thereby  to  connect  the  low  reference  bias  unit 

25  21  to  the  photoreceptor  drum  1,  so  that  the  low  ref- 
erence  bias  voltage  VA  (for  example,  200V)  is  applied 
to  the  photoreceptor  drum  1  .  At  Step  3,  there  is  read 
out  the  output  YA  of  t  he  potential  sensor  4  wit  h  t  he  low 
reference  bias  voltage  VA  applied  to  the  photorecep- 

30  tor  drum  1.  At  Step  4,  the  value  YA  is  stored  in  the 
memory  23a  of  the  control  unit  23. 

At  Step  5,  the  changeover  switch  24  is  thrown  to 
the  side  of  the  contact  b  (See  Fig.  2)  of  the  high  ref- 
erence  bias  unit  22  to  connect  the  high  reference  bias 

35  unit  22  to  the  photoreceptor  drum  1  ,  so  that  the  high 
reference  bias  voltage  VB  (for  example,  600V)  is  ap- 
plied  to  the  photoreceptor  drum  1.  At  Step  6,  there  is 
read  out  the  output  YB  of  the  potential  sensor  4  with 
the  high  reference  bias  voltage  VB  applied  to  the  pho- 

40  toreceptor  drum  1.  At  Step  7,  the  value  YB  is  stored 
in  the  memory  23a  of  the  control  unit  23. 

Upon  completion  of  the  application  of  the  two  ref- 
erence  bias  voltages  VA,  VB,  the  first  straight  line  Y1 
representing  the  relationship  between  the  detected 

45  voltages  and  output  characteristics  of  the  potential 
sensor  4  is  determined,  as  shown  in  Fig.  3,  based  on 
the  measured  values  YA  and  YB  of  the  potential  sen- 
sor  4  stored  in  the  memory  23a.  Then,  there  is  ob- 
tained  the  second  straight  line  Y2  which  has  the  same 

so  inclination  as  that  of  the  first  straight  line  Y1  thus  de- 
termined  and  which  passes  through  the  origin.  More 
specifically,  even  though  the  electric  charge  of  the 
photoreceptor  drum  1  has  been  eliminated  at  Step  1, 
it  is  difficult  to  perfectly  eliminate  the  residual  charge 

55  of  the  photoreceptor  drum  1,  and  any  amount  of  re- 
sidual  charge  still  remains.  Accordingly,  attention  is 
placed  on  a  method  of  correcting  the  output  of  the  po- 
tential  sensor  4  in  recognition  of  the  presence  of  the 

5 
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residual  charge. 
In  other  words,  it  is  assumed  that,  when  the  two 

reference  bias  voltages  VA,  VB  are  applied,  the  same 
residual  potential  C  remains  on  the  surface  of  the 
photoreceptor  drum  1  as  shown  below: 

YA  =  mVA  +  C  (1) 
YB  =  mVB  +  C  (2) 

From  the  equations  (1),  (2),  there  is  determined 
the  following  first  straight  line  Y1  passing  through  the 
coordinates  (VA,  Ya)  and  the  coordinates  (VB,  YB). 

Y1  =  (YA  -  YB)X/(VA  -  VB)  +  C  (3) 
(m  =  (YA  -YB)/(VA  -  VB)) 

Then,  there  is  obtained  the  following  second 
straight  line  Y2  having  the  same  inclination  with  that 
in  the  equation  (3)  and  passing  through  the  origin. 

Y2  =  (YA  -  YB)X/(VA  -  VB)  (4) 
At  Step  9,  the  second  straight  line  Y2  represented 

by  the  equation  (4)  is  stored,  as  the  correction  char- 
acteristics  of  the  potential  sensor  4,  in  the  memory 
23a. 

Thereafter,  a  normal  image  forming  processing  is 
carried  out.  More  specifically,  the  main  high  voltage 
unit  20  is  driven  at  Step  10  so  that  the  surface  of  the 
photoreceptor  drum  1  is  electrically  charged  with  a 
high  voltage  by  the  main  corona  discharger  3.  The 
main  corona  discharger  3  is  driven  by  a  high  voltage 
required  forthe  desired  potential  which  is  800V  for  ex- 
ample.  At  Step  11,  the  potential  of  actual  electric 
charge  at  the  surface  of  the  photoreceptor  drum  1  is 
measured  by  the  potential  sensor  4.  It  is  now  sup- 
posed  that  the  output  of  the  potential  sensor  4  at  this 
time  is  Yx.  At  Step  12,  the  surface  potential  of  the 
photoreceptor  drum  1  which  corresponds  to  the 
measured  value  Yx  of  the  potential  sensor  4,  is  cal- 
culated  by  applying  the  value  Yx  to  the  correction 
characteristics  stored  at  Step  9,  i.e.,  to  the  equation 
(4).  It  is  then  judged  whether  or  not  the  surface  po- 
tential  thus  calculated  (for  example,  780V)  is  in  a  pre- 
determined  error  range  with  respect  to  the  desired 
potential  of  800V. 

When  it  is  judged  at  Step  12  that  the  surface  po- 
tential  calculated  by  applying  the  measured  value  Yx 
of  the  potential  sensor  4  to  the  correction  character- 
istics  in  the  equation  (4),  is  in  the  predetermined  error 
range  with  respect  to  the  desired  potential,  the  LSU 
12  irradiates  laser  light  to  the  exposure  position  Ex  of 
the  photoreceptor  drum  1  at  Step  13,  thereby  to  ex- 
pose  the  photoreceptordrum  1  to  light.  At  Step  14,  the 
exposure  potential  of  the  photoreceptor  drum  1  is 
measured  by  the  potential  sensor4.  Likewise  at  Step 
12,  it  is  judged  at  Step  15  whether  or  not  the  surface 
potential  calculated  by  applying  the  value  thus  meas- 
ured  to  the  correction  characteristics  stored  at  Step 
9,  is  in  a  predetermined  error  range  with  respect  to 
the  desired  exposure  potential. 

When  it  is  judged  at  Step  1  5  that  the  surface  po- 
tential  calculated  by  applying  the  measured  value  of 
the  potential  sensor  4  to  the  correction  characteris- 

tics  in  the  equation  (4),  is  in  the  predetermined  error 
range  with  respect  to  the  desired  exposure  potential, 
the  sequence  is  returned. 

When  it  is  judged  at  Step  12  that  the  calculated 
5  surface  potential  deviates  from  the  predetermined 

error  range  with  respect  to  the  desired  potential,  the 
control  voltage  of  the  main  corona  discharger  3  is 
changed  at  Step  16,  based  on  the  judging  result  at 
Step  12,  and  the  sequence  is  returned  back  to  Step 

10  10,  where  the  photoreceptor  drum  1  will  be  again 
electrically  charged  with  a  high  voltage.  When  it  is 
judged  at  Step  15  that  the  calculated  surface  poten- 
tial  deviates  from  the  predetermined  error  range  with 
respect  to  the  desired  exposure  potential,  the  laser 

15  output  ofthe  LSU  12  is  changed  at  Step  17,  based  on 
the  judging  result  at  Step  15,  and  the  sequence  is  re- 
turned  back  to  Step  13  where  the  photoreceptordrum 
1  will  be  again  exposed  to  light. 

Steps  1  to  9  of  correcting  the  potential  sensor  4, 
20  may  be  carried  out  at  the  time  when  the  image  form- 

ing  apparatus  is  started.  Further,  a  potential  sensor 
correcting  switch  may  be  disposed  and  a  professional 
service  engineer  or  the  like  may  carry  out  the  correc- 
tion  by  operating  such  a  potential  sensor  correcting 

25  switch  at  the  time  of  maintenance  ofthe  image  form- 
ing  apparatus.  In  short,  by  correcting  the  potential 
sensor  4  at  predetermined  time  intervals,  a  proper 
electric  charge  can  be  measured  at  all  times,  enabling 
a  clear  image  to  be  formed. 

30  As  discussed  in  the  foregoing,  according  to  the 
correcting  apparatus  of  the  embodiment  above- 
mentioned,  the  electric  charge  at  the  surface  of  the 
photoreceptordrum  1  is  first  eliminated  such  that  the 
surface  potential  thereof  drops  to  a  certain  extent  to 

35  prevent  the  potential  from  being  greatly  changed  due 
to  dark-attenuation  or  the  like,  and  the  output  of  the 
potential  sensor  4  is  then  corrected.  As  shown  in  Fig. 
3,  the  first  straight  line  Y1  representing  the  relation- 
ship  between  the  detected  voltages  and  outputs  of 

40  the  potential  sensor  4  is  determined  on  the  assump- 
tion  that  the  same  residual  potential  C  still  remains  on 
the  surface  ofthe  photoreceptordrum  1  when  the  two 
reference  bias  voltages  VA,  VB  are  applied  thereto, 
and  there  is  obtained  the  second  straight  line  Y2 

45  which  has  the  same  inclination  as  that  of  the  first 
straight  line  Y1  thus  determined  and  which  passes 
through  the  origin.  Based  on  the  second  straight  line 
Y2,  the  output  of  the  potential  sensor  4  is  corrected. 
Accordingly,  even  though  the  output  ofthe  potential 

so  sensor  4  is  corrected  with  residual  charge  still  re- 
maining  on  the  surface  ofthe  photoreceptordrum  1 
immediately  after  the  completion  of  image  formation 
or  the  like,  the  output  of  the  potential  sensor  4  can  be 
corrected  without  any  influence  exerted  by  the  resid- 

55  ual  potential. 
The  present  invention  should  not  be  limited  to  the 

embodiment  above-mentioned,  but  may  be  of  course 
modified  and  changed  without  departing  from  the 

6 



g EP  0  545  639  A2 10 

scope  ofthe  invention.  sensor  (4)  adapted  to  detect  the  electric  charge 
In  the  embodiment  above-mentioned,  two  refer-  potential  of  a  photoreceptor  (1),  characterised  by 

ence  bias  voltages  are  applied  to  the  photoreceptor  the  steps  of: 
drum  1  and  the  surface  potentials  ofthe  photorecep-  applying  a  plurality  of  different  reference 
tor  drum  1  are  measured  by  the  potential  sensor  4.  5  bias  voltages  to  said  photoreceptor  (1); 
However,  three  or  more  reference  bias  voltages  VA,  detecting  the  surface  potentials  of  said 
VB,  VC,  VD....  may  be  applied  and  surface  potentials  photoreceptor  (1); 
YA,  YB,  YC,  YD....  of  the  photoreceptor  drum  1  may  determining  a  first  straight  line  (Y1)  repre- 
be  measured,  so  that  the  first  straight  line  Y1  may  be  senting  the  relationship  between  the  detected 
determined  with  the  use  of  a  least  squares  method.  10  voltages  and  output  characteristics  of  said  poten- 
Then,  there  may  be  obtained  the  second  straight  line  tial  sensor  (4),  based  on  the  outputs  of  said  po- 
Y2  which  has  the  same  inclination  as  that  of  the  first  tential  sensor  (4)  supplied  at  the  time  when  said 
straight  line  Y1  thus  determined  and  which  passes  reference  bias  voltages  are  applied; 
through  the  origin.  obtaining  a  second  straight  line  (Y2)  which 

In  the  embodiment  above-mentioned,  the  de-  15  has  the  same  inclination  as  that  of  said  first 
scription  has  been  made  of  a  laser  printer  taken  as  an  straight  line  (Y1)  thus  determined  and  which 
example,  but  similar  effects  may  be  produced  when  passes  through  the  origin;  and 
the  correcting  apparatus  of  the  present  invention  is  correcting  the  output  of  said  potential  sen- 
applied  to  other  image  forming  apparatus  such  as  an  sor  (4)  based  on  said  second  straight  line  (Y2). 
electrophotographic  copying  apparatus,  an  electro-  20 
photographic  facsimile  or  the  like.  4.  A  potential  sensor  correcting  method  according 

to  Claim  3,  wherein  the  number  of  the  plurality  of 
different  reference  bias  voltages  to  be  applied  to 

Claims  the  photoreceptor  (1)  is  two. 
25 

1.  A  potential  sensor  correcting  apparatus  for  cor- 
recting  the  output  of  a  potential  sensor  (4)  adapt- 
ed  to  detect  the  electric  charge  potential  of  a  of  a 
photoreceptor  (1),  characterised  by: 

reference  bias  applying  means  (21  ,  22)  for  30 
applying  reference  bias  voltages  to  said  photore- 
ceptor  (1); 

calculating  means  (23)  for  determining  a 
first  straight  line  (Y1)  representing  the  relation- 
ship  between  the  detected  voltages  and  output  35 
characteristics  of  said  potential  sensor  (4),  based 
on  the  outputs  of  said  potential  sensor  (4)  sup- 
plied  at  the  time  when  a  plurality  of  different  ref- 
erence  bias  voltages  are  applied  by  said  refer- 
ence  bias  applying  means  (21,  22),  and  for  ob-  40 
taining  a  second  straight  line  (Y2)  which  has  the 
same  inclination  as  that  of  said  first  straight  line 
(Y1)  thus  determined  and  which  passes  through 
the  origin;  and 

correcting  means  (23)  for  correcting  the  45 
output  of  said  potential  sensor  (4)  based  on  said 
second  straight  line  (Y2)  obtained  by  said  calcu- 
lating  means  (23). 

2.  A  potential  sensor  correcting  apparatus  accord-  50 
ing  to  Claim  1,  wherein  the  reference  bias  apply- 
ing  means  includes  low  reference  bias  applying 
means  (21)  for  applying  a  low  reference  bias  vol- 
tage  to  the  photoreceptor  (1),  and  high  reference 
bias  applying  means  (22)  for  applying  a  high  ref-  55 
erence  bias  voltage  to  said  photoreceptor  (1  ). 

3.  A  method  of  correcting  the  output  of  a  potential 

scope  ofthe  invention. 
In  the  embodiment  above-mentioned,  two  refer- 

ence  bias  voltages  are  applied  to  the  photoreceptor 
drum  1  and  the  surface  potentials  ofthe  photorecep- 
tor  drum  1  are  measured  by  the  potential  sensor  4.  5 
However,  three  or  more  reference  bias  voltages  VA, 
VB,  VC,  VD....  may  be  applied  and  surface  potentials 
YA,  YB,  YC,  YD....  ofthe  photoreceptordrum  1  may 
be  measured,  so  that  the  first  straight  line  Y1  may  be 
determined  with  the  use  of  a  least  squares  method.  10 
Then,  there  may  be  obtained  the  second  straight  line 
Y2  which  has  the  same  inclination  as  that  ofthe  first 
straight  line  Y1  thus  determined  and  which  passes 
through  the  origin. 

In  the  embodiment  above-mentioned,  the  de-  15 
scription  has  been  made  of  a  laser  printer  taken  as  an 
example,  but  similar  effects  may  be  produced  when 
the  correcting  apparatus  of  the  present  invention  is 
applied  to  other  image  forming  apparatus  such  as  an 
electrophotographic  copying  apparatus,  an  electro-  20 
photographic  facsimile  or  the  like.  4. 

Claims 
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Fig.  3  

3  Q. -*—  * 3  
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VB  photoreceptor   surface  potent ial  

VA  :  low  reference  bias  ( 2 0 0 V )  

VB  :  high  reference  bias  ( 6 0 0 V )  
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