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Image  forming  apparatus  with  transfer  sheet  bearing  means. 

The  present  invention  provides  an  image  forming  apparatus  comprising,  an  image  bearing  member; 
an  image  forming  means  for  forming  an  image  on  the  image  bearing  member;  a  transfer  sheet  bearing 
means  for  bearing  and  conveying  a  transfer  sheet,  to  which  a  first  voltage  is  applied  for  transferring  the 
image  formed  on  the  image  bearing  member  onto  the  transfer  sheet  born  by  the  transfer  sheet  bearing 
means  ;  and  a  discharging  means  for  causing  the  discharge  in  the  transfer  sheet  when  the  transfer 
sheet  is  separated  from  the  transfer  sheet  bearing  means,  to  which  a  second  voltage  having  the  same 
polarity  as  that  of  the  first  voltage  and  having  a  value  equal  to  80  %  -  120  %  of  the  first  voltage  is  applied. 
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IMAGE  FORMING  APPARATUS  WITH  TRANSFER  SHEET  BEARING  MEANS 

to  remove  the  charges  from  the  transfer  sheet  and  the 
film,  thereby  reducing  the  atmospheric  discharge  dur- 
ing  the  separation  of  the  transfer  sheet  to  prevent  the 

5  scattering  of  the  toner  image. 
Incidentally,  the  bias  roller  transfer  process  has  a 

structural  advantage  that  the  durability  of  the  structure 
thereof  is  excellent  and  the  structure  is  simple,  in  com- 
parison  with  the  corona  transfer  process  ;  however, 

10  since  the  bias  voltage  is  applied  to  the  whole  transfer 
roller,  it  is  difficult  to  control  the  removal  of  the  charge 
in  the  area  where  the  transfer  sheet  is  separated  from 
the  transfer  roller,  thus  causing  the  scattering  of  the 
toner  image  easily. 

15 
SUMMARY  OF  THE  INVENTION 

The  present  invention  aims  to  eliminate  the 
above-mentioned  conventional  drawbacks,  and  an 

20  object  of  the  present  invention  is  to  provide  an  image 
forming  apparatus  which  can  prevent  the  scattering  of 
a  toner  image  during  the  separation  of  a  transfer  sheet 
from  a  transfer  sheet  bearing  surface,  thereby  obtain- 
ing  a  transferred  image  with  high  quality. 

25  Another  object  of  the  present  invention  is  to  pro- 
vide  an  image  forming  apparatus  which  can  effec- 
tively  remove  the  charge  from  the  transfer  sheet  when 
the  latter  is  separated  from  the  transfer  sheet  bearing 
surface. 

30  Other  objects  and  features  of  the  present  inven- 
tion  will  be  apparent  from  the  following  description  ref- 
erring  to  the  accompanying  drawings. 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  present  invention  relates  to  an 
electrophotographic  or  electrostatic  image  forming 
apparatus  wherein  an  developed  image  (toner  image) 
is  formed  on  an  image  bearing  member  and  the  toner 
image  is  transferred  onto  a  transfer  sheet  to  obtain  an 
image.  More  particularly,  this  present  invention  is 
preferably  embodied  as  a  multi-color  image  forming 
apparatus  having  a  transferring  device  for  sequen- 
tially  transferring  a  plurality  of  color  toner  images 
sequentially  formed  on  the  image  bearing  member 
onto  the  transfer  sheet  to  superimpose  the  toner 
images  on  the  transfer  sheet. 

Related  Background  Art 

In  conventional  transferring  devices  used  in  the 
image  forming  apparatus  of  this  kind,  an  electrostatic 
transfer  process  such  as  a  bias  roller  transfer  process 
or  a  corona  transfer  process  has  been  generally 
utilized. 

In  the  bias  roller  transfer  process,  the  toner  image 
is  transferred  onto  the  transfer  sheet,  by  applying  the 
transfer  bias  voltage  having  a  polarity  opposite  to  that 
of  the  charge  of  the  toner  image  formed  on  the  image 
bearing  member  to  a  transfer  roller  having  a  conduc- 
tive  layer  acting  as  a  transfer  sheet  bearing  member. 
Alternatively,  in  place  of  the  transfer  roller,  an  endless 
belt  having  the  conductive  layer  may  be  used. 

On  the  other  hand,  in  the  corona  transfer  process, 
a  dielectric  film  surh  as  a  polyester  film  is  used  as  the 
transfer  sheet  bearing  member,  a  transfer  drum  is  for- 
med  by  wrapping  the  film  on  a  cylinder  having  a  large 
undercut  on  its  peripheral  surface,  and  the  toner 
image  is  transferred  onto  the  transfer  sheet  by  apply- 
ing  the  corona  discharge  to  the  film  from  the  inside  of 
the  transfer  drum. 
Alternatively,  in  place  of  the  transfer  drum,  an  endless 
belt  made  of  a  dielectric  film  may  be  used. 

In  the  conventional  tranferring  device  utilizing  the 
above-mentioned  bias  roller  transfer  process,  after 
the  transferring  operation  has  been  finished,  when  the 
transfer  sheet  is  separated  from  the  transfer  roller, 
there  arises  the  discharge  in  the  air  (atmosphetic  dis- 
charge),  thus  scattering  the  toner  image  on  the  trans- 
fer  sheet,  with  the  result  that  the  image  is  distorted. 

To  cope  with  this  problem,  in  the  above-men- 
tioned  corona  transfer  process,  for  example,  as  dis- 
closed  in  the  Japanese  Patent  Laid-Open  no. 
61-11  7581  ,  when  the  transfer  sheet  is  separated  from 
the  transfer  drum,  the  AC  corona  discharges  are  car- 
ried  out  from  both  transfer  sheet  side  and  the  film  side 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  elevational  view  of  an  image 
forming  apparatus  according  to  a  preferred 
embodiment  of  the  present  invention  ; 
Fig.  2  is  an  enlarged  sectional  view  of  a  part  of  a 
transfer  roller  of  the  apparatus  of  Fig.  1  ; 
Fig.  3  is  an  elevational  view,  similar  to  Fig.  1,  for 
explaining  the  position  of  installation  of  a  corona 
discharger  ; 
Fig.  4  is  a  constructural  view  showing  the  connec- 
tions  of  an  AC  power  source  (P^  and  a  transfer 
bias  power  source  (P2)  ;  and 
Fig.  5  is  an  explanatory  view  showing  a  corona 
discharger  according  to  another  embodiment 

35 

40 

45 

50  DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  present  invention  will  now  be  fully  explained 
with  reference  to  the  accompanying  drawings. 

55  In  a  preferred  embodiment  shown  in  Fig.  1,  an 
image  forming  apparatus  according  to  the  present 
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invention  is  embodied  as  an  electrophotographic 
color  printer. 

In  Fig.  1,  the  electrophotographic  color  printer 
includes  an  image  bearing  member  or  drum-shaped 
OPC  photosensitive  member  1  rotated  in  a  direction  5 
shown  by  the  arrow.  Around  the  photosensitive  mem- 
ber  1,  there  are  disposed  a  corona  discharger  4  for 
charging  the  photosensitive  member  1  with  a  pre- 
determined  polarity,  a  laser  beam  exposure  means  I 
for  forming  an  electrostatic  latent  image  on  the  photo-  w 
sensitive  member  1,  and  a  plurality  of  developing 
devices  5  for  developing  the  latent  image  formed  on 
the  photosensitive  member  1  with  toner  having  diffe- 
rent  colors  (In  the  illustrated  embodiment,  four 
developing  devices  5a,  5b,  5c  and  5d  are  provided).  is 

A  visualized  image  or  toner  image  formed  on  the 
photosensitive  member  1  is  rotated  together  with  the 
photosensitive  member  1  and  is  transferred  onto  a 
transfer  sheet  S  (normally,  transfer  paper  S)  with  the 
aid  of  a  transferring  device  comprising  a  transfer  roller  20 
2  to  which  a  bias  voltage  is  applied.  Then,  the  transfer 
paper  S  is  treated  so  that  the  charges  accummulated 
thereon  by  means  of  a  corona  discharger  3  is 
removed  ;  thereafter,  the  transfer  paper  is  separated 
from  the  transfer  roller  2  by  means  of  a  separating  25 
claw  6,  and  is  sent  to  a  fixing  device  (not  shown)  by 
means  of  a  conveying  belt  7.  The  corona  discharger 
3  also  acts  to  remove  the  charges  accummulated  on 
the  transfer  roller  2. 

As  shown  in  Fig.  2,  the  transfer  roller  2  comprises  30 
an  inner  elastic  layer  22  having  a  thickness  of  5  mm 
formed  on  a  cylinder  21  acting  as  a  substrate  and 
adapted  to  urge  the  transfer  paper  S  against  the 
photosensitive  member  1  ,  an  intermediate  conductive 
layer  23  (having  a  volume  resistance  of  1  x  1  08  Q  @  cm  35 
or  less)  having  a  thickness  of  10  um  and  acting  as  an 
electrode  for  applying  a  transfer  bias  voltage,  and  an 
outer  resistance  layer  24  (having  a  volume  resistance 
of  1  x  1  08  n  @  cm  or  more)  having  a  thickness  of  30  \xm 
and  adapted  to  maintain  the  charges  on  the  surface  40 
of  the  transfer  rollerto  hold  the  transfer  paper  S  on  the 
transfer  roller.  More  specifically,  the  cylinder  21  was 
made  of  aluminium  material,  elastic  layer  22  was 
made  of  urethane  sponge  material,  conductive  layer 
23  was  made  of  aluminium  material,  and  resistance  45 
layer  24  was  made  of  PVdF  (polyvinylidene  fluoride) 
material  having  the  volume  resistance  of  1013  -  1015 
£2  -cm. 

As  shown  in  Fig.  3  (similar  to  Fig.  1  ,  but  only  main 
portions  are  shown  and  others  are  omitted),  a  50 
peripheral  length  of  the  transfer  roller  2  is  so  selected 
that,  when  a  leading  end  of  the  transfer  papers  wrap- 
ped  around  the  transfer  roller  2  reaches  a  transfer 
start  position  (an  entrance  of  a  nip  formed  between 
the  photosensitive  member  1  and  the  transfer  roller  2),  55 
a  trailing  end  of  the  transfer  paper  S  is  positioned  out 
of  an  illumination  area  of  the  corona  discharger  3  as 
will  be  described  later. 

The  corona  discharger  3  is  disposed  near  the 
transfer  roller  2  so  long  as  the  corona  discharger  3 
does  not  contact  the  transfer  paper  S,  thus  not  inter- 
fering  with  the  separation  of  the  transfer  sheet  from 
the  transfer  roller.  Preferably,  a  distance  between  a 
discharge  wire  3a  of  the  corona  discharger  3  and  the 
surface  of  the  transfer  roller  2  is  selected  to  have  a 
value  of  10  mm  -  15  mm. 

Next,  an  operation  of  the  image  forming 
apparatus  will  be  explained. 

First  of  all,  the  photosensitive  member  1  having 
a  negative  charging  polarity  is  charged  with  the  nega- 
tive  polarity  by  means  of  the  corona  discharger  4,  and 
a  first  electrostatic  latent  image  is  formed  on  the 
photosensitive  member  1  by  reducing  the  charging 
potential  on  the  photosensitive  member  by  the  expos- 
ure  by  means  of  the  laser  beam  exposure  means  I  in 
response  to  image  information.  Then,  for  example  by 
means  of  the  developing  device  5a,  a  potential-redu- 
ced  portion  of  the  first  electrostatic  latent  image  is 
reversely  developed,  thus  forming  a  first  toner  image 
of  a  magenta  color  negatively  charged,  on  the  photo- 
sensitive  member  1.  On  the  other  hand,  the  transfer 
paper  S  is  supplied  at  a  predetermined  timing,  and  a 
transfer  bias  voltage  of  1.8  Kv  having  the  polarity  (for 
example,  positive  polarity)  opposite  to  that  of  the  the 
toner  is  applied  to  the  conductive  Iayer23  of  the  trans- 
fer  roller  2  immediately  before  the  leading  end  of  the 
transfer  paper  reaches  the  transfer  start  position,  thus 
transferring  the  first  toner  image  onto  the  transfer 
paper  S  and  electrostatically  absorbing  the  transfer 
paper  S  on  the  surface  of  the  transfer  roller  2. 

Then,  similar  to  the  formation  of  the  first  electro- 
static  latent  image,  a  second  electrostatic  latent 
image  is  formed  on  the  photosensitive  member  1  by 
the  laser  beam  exposure  means  I,  and,  thereafter,  a 
second  toner  image  having  a  color  (for  example, 
cyan)  different  from  that  of  the  first  toner  image  and 
negatively  charged  is  formed  on  the  photosensitive 
member  1  by  means  of  the  developing  device  5b.  On 
the  other  hand,  the  transfer  roller  2  bearing  the  trans- 
fer  paper  S  thereon  is  rotated  in  an  endless  fashion. 
Thus,  the  second  toner  image  is  superimposed  on  the 
first  toner  image  previously  formed  on  the  transfer 
paper  S  absorbed  on  and  entrained  by  the  transfer  rol- 
ler  2.  In  transferring  the  second  color  image,  the  bias 
voltage  of  +  2.1  Kv  is  applied  to  the  transfer  roller  2 
immediately  before  the  leading  end  of  the  transfer 
paper  reaches  the  transfer  start  position. 

Similarly,  third  and  fourth  electrostatic  latent 
images  are  formed  on  the  photosensitive  member  1 
and  are  developed  by  the  developing  devices  5c  and 
5d,  respectively  ;  then,  the  third  toner  image  (formed 
by  yellow  toner  negatively  charged)  is  superimposed 
on  the  second  toner  image  formed  on  the  transfer 
paper  S  and  thereafter  the  fourth  toner  image  (formed 
by  black  toner  negatively  charged)  is  superimposed 
on  the  third  toner  image,  thus  obtaining  a  four-color 
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toner  image  on  the  transfer  paper.  In  transferring  the 
third  and  fourth  toner  images,  the  transfer  bias  vol- 
tages  of  +  2.5  Kv  and  +  3.0  Kv  are  applied  to  the  trans- 
fer  roller  2,  respectively,  immediately  before  the 
leading  end  of  the  transfer  paper  reaches  the  transfer 
start  position,  respectively. 

The  reason  why  the  transfer  bias  voltage  is 
gradually  increased  wheneverthe  transferring  of  each 
different  color  toner  image  is  effected  in  this  way  is  to 
prevent  the  reduction  in  the  efficiency  of  the  transfer- 
ring.  A  main  factor  for  reducing  the  transferring  effi- 
ciency  is  the  fact  that,  when  the  transfer  paper  S  is 
separated  from  the  photosensitive  member  1  after  the 
transferring  operation  has  been  completed,  the  sur- 
face  of  the  transfer  paper  S  is  charged  with  a  polarity 
opposite  to  that  of  the  transfer  bias  voltage  (the  sur- 
face  of  the  transfer  roller  bearing  the  transfer  paper  is 
also  slightly  charged)  and  the  charged  charges  are 
accummulated  during  each  transferring  of  the  image, 
and,  if  the  transfer  bias  voltage  is  constant,  the  trans- 
fer  electric  field  will  be  reduced  every  transferring  of 
the  image. 

In  transferring  the  fourth  toner  image,  when  (or 
immediately  before  or  immediately  after)  the  leading 
end  of  the  transfer  paper  S  reaches  the  transfer  start 
position,  a  voltage  obtained  by  overlapping  the  AC 
voltage  with  a  DC  bias  voltage  having  the  same  pol- 
arity  as  and  substantially  the  same  value  as  the  trans- 
fer  bias  voltage  applied  in  the  transferring  of  the  fourth 
toner  image  is  applied  to  the  wire  electrode  3a  of  the 
separating  corona  discharger  3.  By  applying  the  over- 
lapped  voltage  to  the  wire  electrode  3a,  the  corona 
discharger  3  generates  an  alternating  electric  field  for 
the  transfer  paper,  thus  performing  the  positive  dis- 
charge  and  the  negative  discharge  alternatively.  In 
this  case,  for  example,  the  AC  voltage  is  5.5  Kv  (effec- 
tive  value),  frequency  is  500  Kz,  and  DC  bias  voltage 
is  +  3.0  Kv  which  is  the  same  voltage  as  that  applied 
to  the  transfer  roller  2  in  the  transferring  of  the  fourth 
color  image. 

In  the  embodiment  shown  in  Fig.  1,  a  peripheral 
speed  of  the  transfer  roller  2  is  100  mm/sec  ;  however, 
if  the  peripheral  speed  of  the  transfer  roller  2  is  in  a 
range  from  50  mm/sec  to  200  mm/sec,  the  DC  voltage 
will  prefarably  be  4  Kv  -  7  Kv  (effective  value)  and  the 
frequency  will  preferably  be  50  Hz  -  800  Hz. 

Further,  the  reason  why  the  voltage  having  the 
same  polarity  as  that  of  the  transfer  bias  voltage  is 
applied  to  the  corona  discharger  3  is  to  remove  the 
charges  having  the  polarity  opposite  to  that  of  the 
transfer  bias  voltage  and  charged  on  the  surface  of 
the  transfer  paper  S  bearing  the  toner  image  after  the 
transferring  of  the  toner  image  as  mentioned  above. 
By  removing  the  charges  from  the  surface  of  the  trans- 
fer  paper  S,  it  is  possible  to  prevent  the  scattering  of 
the  toner  image  on  the  transfer  paper  S  when  the 
transfer  paper  S  is  separated  from  the  transfer  roller 
2. 

The  DC  bias  voltage  applied  to  the  wire  electrode 
3a  of  the  corona  discharger  3  preferably  has  a  value 
substantially  the  same  as  that  of  the  transfer  bias  volt- 
age,  i.e.,  a  value  ranging  from  80  %  to  120  %  of  the 

5  transfer  bias  voltage  immediately  before  the  sepa- 
ration  of  the  transfer  paper  from  the  transfer  roller. 
That  is  to  say,  if  the  DC  bais  voltage  is  less  than  80 
%  of  the  transfer  bias  voltage,  the  charges  will  not 
completely  be  removed  from  the  surface  of  the  trans- 

10  fer  paper  S,  thus  reducing  the  efficiency  for  preventing 
the  scattering  of  the  toner. 
Whereas,  if  the  DC  bias  voltage  is  greater  than  120  % 
of  the  transfer  bias  voltage,  the  surface  of  the  transfer 
paper  S  will  be  charged  with  the  same  polarity  as  that 

15  of  the  transfer  bias  voltage,  thus  also  reducing  the  effi- 
ciency  for  preventing  the  scattering  of  the  toner. 

The  reason  why  the  corona  discharger  3  is  acti- 
vated  when  the  leading  end  of  the  transfer  paper  S 
reaches  the  transfer  start  position  in  the  transferring 

20  of  the  fourth  toner  image  as  mentioned  above  is  to 
prevent  the  occurrence  of  the  transferring  uneven- 
ness.  As  in  the  conventional  case,  when  the  corona 
discharger  is  activated  immediately  before  the  lead- 
ing  end  of  the  transfer  paper  reaches  a  separation 

25  position  where  the  transfer  paper  is  separated  from 
the  transfer  sheet  bearing  member,  since  the  dis- 
charging  current  flowed  in  the  transfer  roller  2  is  ear- 
thed  through  an  internal  resistor  of  the  transfer  bias 
power  source,  if  the  internal  resistor  is  high  and  a 

30  large  amount  of  the  discharging  current  flows,  it  is 
feared  that  the  transferring  unevenness  occures 
immediately  after  the  discharge  is  started.  By  the  way, 
in  the  transferring  of  the  full-color  image  as  in  the  illus- 
trated  embodiment  of  the  present  invention,  even  if 

35  slight  transferring  unevenness  occurs,  it  tends  to  be 
a  striking  contrast  as  the  difference  in  colors.  Accord- 
ingly,  the  activation  of  the  corona  discharger  as  des- 
cribed  with  reference  to  the  illustrated  embodiment  is 
required. 

40  Thereafter,  as  the  leading  end  of  the  transfer 
paper  S  to  which  four  color  toner  images  have  been 
transferred  approaches  the  separation  position,  the 
separating  claw  6  is  activated  so  that  a  free  end  of  the 
claw  contacts  the  surface  of  the  transfer  roller  2, 

45  whereby  the  transfer  paper  S  is  separated  from  the 
transfer  roller  2.  The  free  end  of  the  separating  claw 
6  is  maintained  to  be  contacted  with  the  surface  of  the 
transfer  roller  2  until  the  trailing  end  of  the  transfer 
paper  S  leaves  the  transfer  roller  2,  and,  thereafter,  is 

so  returned  to  an  original  retracted  position.  As  men- 
tioned  above,  the  corona  discharger  3  is  activated 
from  the  time  when  the  leading  end  of  the  transfer 
paper  S  reaches  the  transfer  start  position  for  the 
transferring  of  the  last  color  toner  image  to  the  time 

55  when  the  trailing  end  of  the  transfer  paper  S  leaves 
the  transfer  roller  2,  thereby  removing  the  charges 
(having  the  same  polarity  as  that  of  the  toner)  accum- 
mulated  on  the  transfer  paper  S  and  the  charges  (hav- 
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ing  the  polarity  opposite  to  that  of  the  toner)  created 
on  the  conductive  layer  of  the  transfer  roller  2  due  to 
such  accummulated  charges,  with  the  result  that  the 
transfer  paper  S  can  be  easily  separated  from  the 
transfer  roller  by  means  of  the  separating  claw  6  and  5 
the  atmospheric  discharge  is  reduced  during  the 
separating  operation. 

Incidentally,  when  the  trailing  end  of  the  transfer 
paper  S  reaches  a  transfer  completion  position  (i.e., 
an  exit  of  the  nip  formed  between  the  photosensitive  10 
member  1  and  the  transfer  roller  2),  the  transfer  bias 
voltage  being  applied  to  the  transfer  roller  2  is  turned 
OFF  (i.e.,  turned  to  an  earth  potential).  At  the  same 
time,  the  bais  voltage  being  applied  to  the  corona  dis- 
charger  3  is  also  turned  OFF,  for  preventing  the  is 
occurrence  of  a  problem  described  below. 

That  is  to  say,  if  the  transfer  bias  voltage  is  still 
being  applied  to  the  transfer  roller  when  a  portion  of 
the  transfer  roller  2  which  does  not  bear  the  transfer 
paper  S  contacts  the  photosensitive  member  1  zo 
directly,  particularly  in  the  case  of  the  reverse 
development  as  in  the  illustrated  embodiment,  if  the 
charged  polarity  of  the  photosensitive  member  1 
(charged  polarity  of  the  corona  discharger  4)  is  oppo- 
site  to  the  polarity  of  the  transfer  bias  voltage,  the  25 
photosensitive  member  1  will  be  charged  with  the  pol- 
arity  same  as  that  of  the  transfer  bias  voltage  in  com- 
parison  with  an  area  (of  the  photosensitive  member) 
contacting  tine  transfer  roller  2  through  the  transfer 
paper  S,  thus  causing  the  charging  memory  ;  accord-  30 
ingiy,  when  the  image  forming  operation  is  effected 
using  a  transfer  paper  of  different  size,  there  arises  a 
problem  that  a  ghost  image  regarding  the  transfer 
paper  of  the  previous  size  can  easily  be  generated. 

In  particular,  as  mentioned  above,  when  the  OPC  35 
photosensitive  member  having  the  negative  charging 
polarity  is  used  as  the  photosensitive  member,  even 
if  the  photosensitive  member  is  pre-exposed  before 
the  image  forming  operation  is  started,  the  charging 
memory  can  easily  be  caused.  40 

Further,  the  reason  why  the  bias  voltage  of  the 
corona  discharger  3  is  turned  OFF  at  the  same  time 
when  the  transfer  bias  voltage  is  turned  OFF  as  men- 
tioned  above  is  to  make  the  charge  removing  condi- 
tion  during  the  separation  of  the  transfer  paper  S  to  45 
equalize  to  the  charge  removing  condition  during  the 
transferring  of  the  last  color  toner  image.  That  is  to 
say,  if  the  bias  voltage  of  the  corona  discharger  3  is 
constant,  when  the  transfer  bias  voltage  is  turned 
OFF,  the  transfer  paper  S  is  charged  in  the  course  of  so 
the  separating  and  charge  removing  operation,  which 
makes  the  prevention  of  the  scattering  of  the  toner 
impossible. 

In  place  of  the  fact  that  the  transfer  bias  voltage 
is  turned  OFF  when  the  trailing  end  of  the  transfer  55 
paper  S  reaches  the  transfer  completion  position  as 
mentioned  above,  the  transfer  bias  voltage  may  be 
changed  to  a  predetermined  small  voltage,  for 

6 

example,  +  1.0  Kv  or  less,  which  does  not  cause  the 
above-mentioned  ghost  image.  In  this  case,  in 
synchronous  with  the  transfer  bias  voltage,  the  bias 
voltage  applied  to  the  corona  discharger  3  is  changed 
to  be  a  voltage  (having  the  same  polarity  as  that  of  the 
predetermined  voltage)  substantially  the  same  as  that 
of  the  transfer  bias  voltage  (for  example,  80  %  -  120 
%  of  the  transfer  bias  voltage). 

The  control  of  the  bias  voltage  for  the  corona  dis- 
charger  3  can  be  performed  by  controlling  an  exclu- 
sive  DC  power  source  connected  to  the  AC  power 
source.  However,  as  shown  in  Fig.  4  illustrating  the 
connection  between  the  power  sources,  the  construc- 
tion  can  be  simplified  by  connecting  the  AC  power 
source  P1  to  the  transfer  bias  power  source  P2  in 
series  and  by  sequence-controlling  the  ON/OFF  con- 
trol  of  the  power  sources  or  the  voltage  level  control. 

As  mentioned  above,  after  the  transfer  paper  S  is 
separated  from  the  transfer  roller  2,  it  is  sent,  by 
means  of  the  conveying  belt  7,  to  the  thermal  fixing 
device  8,  where  the  toner  images  on  the  transfer 
paper  S  are  fixed  onto  the  transfer  paper  by  fuzing  and 
mixing  the  toner,  thus  forming  four  full-color  image. 

It  was  found  that  the  full-color  image  obtained  by 
the  present  invention  was  a  sharp  image  without  scat- 
tering  the  toner. 

As  another  embodiment  of  the  present  invention, 
in  place  of  the  separating  corona  discharger  3  shown 
in  Fig.  1,  a  corona  discharger  3'  as  shown  in  Fig.  5, 
can  be  used.  The  corona  discharger  3'  has  grid  elec- 
trodes  acting  as  control  electrodes  for  controlling  the 
discharge  of  the  corona  discharger,  which  grid  elec- 
trodes  comprise  a  plurality  of  grid  wires  3b  arranged 
in  a  shield  opening  and  spaced  apart  at  a  distance  of 
1  mm  -  2  mm  in  the  illustrated  embodiment. 

In  Fig.  1,  the  first  toner  image  having  the  predeter- 
mined  color  is  formed  on  the  photosensitive  member 
1,  and  the  transfer  bias  voltage  of  1.8  Kv  having  the 
polarity  opposite  to  that  of  the  toner  is  applied  to  the 
transfer  roller  2  immediately  before  the  leading  end  of 
the  transfer  paper  supplied  at  a  predetermined  timing 
reaches  the  transfer  start  position,  thus  transferring 
the  first  toner  image  onto  the  transfer  paper  S  and 
electrostatically  absorbing  the  transfer  paper  S  on  the 
transfer  roller  2.  Then,  the  second  image  having  the 
differenct  color  from  that  of  the  first  toner  image  is  for- 
med  on  the  photosensitive  member  1  ,  and  this  second 
toner  image  is  superimposed  on  the  first  toner  image 
previously  formed  on  the  transfer  paper  S. 

In  transferring  the  second  color  image,  the  bias 
voltage  of  +  2.1  Kv  is  applied  to  the  transfer  roller  2 
immediately  before  the  leading  end  of  the  transfer 
paper  S  reaches  the  transfer  start  position,  and  at  the 
same  time,  the  DC  voltage  of  +  5.5  Kv  having  the 
same  polarity  as  that  of  the  transfer  bias  voltage  is 
applied  to  the  discharge  wire  of  the  corona  discharger 
3'  and  the  bias  voltage  of  +  2.52  Kv  having  the  same 
polarity  as  that  of  the  transfer  bias  voltage  and  being 
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the  transfer  bias  voltage)  are  applied  to  the  wire  elec- 
trode  3a  of  the  corona  discharger  3.  Substantially  at 
the  same  time,  the  free  end  of  the  separating  claw  6 
contacts  the  surface  of  the  transfer  roller  2,  thereby 

5  separating  the  transfer  paper  S  from  the  transfer  rol- 
ler.  The  corona  discharger  3  is  activated  until  the  trail- 
ing  end  of  the  transfer  paper  S  leaves  the  surface  of 
the  transfer  roller  2.  The  voltage  applied  to  the  wire 
electrode  of  the  corona  d  ischarger  3  may  have  a  value 

10  which  is  similar  to  that  applied  to  the  corona  dis- 
charger  3  during  the  separation  of  the  transfer  paper 
onto  which  the  four  color  images  are  transferred  and 
which  is  substantially  the  same  value  as  the  transfer 
bias  voltage  (+  1.8  Kv)  with  the  same  polarity  as  the 

15  latter,  i.e.,  a  value  of  80  %  -  120  %  of  the  transfer  bias 
voltage. 

In  case  where  the  bias  voltage  applied  to  the 
corona  discharger  3  is  low  and  an  amount  of  the  dis- 
charging  current  is  little  in  comparison  with  those  in 

20  the  transferring  of  the  multi-color  toner  images,  there 
is  less  transferring  unevenness.  Further,  in  the  trans- 
ferring  of  the  mono-color  toner  image,  since,  even  if 
there  arises  a  little  transferring  unevenness,  such 
transferring  unevenness  is  not  so  noticeable,  it  is  not 

25  necessary  to  activate  the  corona  discharger  3  when 
the  leading  end  of  the  transfer  paper  reaches  the 
transfer  start  position. 

Thereafter,  the  toner  image  on  the  separated 
transfer  paper  S  is  fixed,  thus  forming  the  mono-color 

30  image.  It  was  found  that  the  mono-color  image 
obtained  by  the  illustrated  embodiment  was  a  sharp 
image  without  scattering  the  toner. 

Incidentally,  in  the  above-mentioned  embodi- 
ments,  it  should  be  noted  that  the  AC  voltage  supplied 

35  by  the  AC  power  source  is  a  voltage  which  periodically 
varies  its  voltage  value  from  plus  to  minus  or  vice 
versa  alternatively  and  includes  a  square  wave  volt- 
age  formed  by  periodically  turning  the  DC  power 
source  ON  and  OFF. 

40  As  mentioned  above,  the  image  forming 
apparatus  according  to  the  present  invention  can  pro- 
vide  a  good  image  without  scattering  the  toner  by 
effectively  removing  the  charges  from  the  transfer 
paperduring  the  separation  of  the  transfer  paperfrom 

45  the  transfer  sheet  bearing  surface,  and  can  provide 
the  mono-color,  two-color  or  multi-color  image  with 
high  quality  without  generating  the  transferring  une- 
venness. 

1  20  %  of  the  latter  is  applied  to  the  grid  wires  3b.  Simi- 
lar  to  the  voltage  applied  to  the  wire  electrode  of  the 
corona  discharger  3  as  already  mentioned,  the  DC 
voltage  having  the  same  polarity  as  that  of  the  transfer 
bias  voltage  immediately  before  the  separation  of  the 
transfer  paper  (+  2.1  Kv)  and  substantially  the  same 
value  as  the  latter,  i.e.,  a  valise  of  80  %  -  120  %  of  the 
transfer  bias  voltage  may  be  applied  to  these  grid 
wires  3b. 

In  this  way,  in  the  illustrated  embodiment,  by 
applying  the  voltage  having  the  same  polarity  as  that 
of  the  transfer  bias  voltage  before  the  separation  of 
the  transfer  paper  and  being  larger  than  the  transfer 
bias  voltage  to  the  wire  electrode  of  the  corona  dis- 
charger  3'  and  by  applying  the  voltage  (80  %  -  120  % 
of  the  transfer  bias  voltage)  having  the  same  polarity 
as  that  of  the  transfer  bias  voltage  and  substantially 
the  same  as  that  of  the  transfer  bias  voltage  value  to 
the  grid  electrodes  3b,  it  is  possible  to  obtain  the  same 
effect  as  that  obtained  by  the  corona  discharger  3  in 
the  embodiment  shown  in  Fig.  3. 

After  the  transferring  operation,  when  the  leading 
end  of  the  transfer  paper  S  on  which  two  color  images 
were  transferred  reaches  the  separation  position,  the 
separating  claw  6  protrudes  in  a  transfer  paper  mov- 
ing  path  so  that  the  free  end  of  the  claw  contacts  the 
surface  of  the  transfer  roller  2,  whereby  the  transfer 
paper  S  is  separated  from  the  transfer  roller.  The  dis- 
charge  of  the  corona  discharger  3'  is  continued  until 
the  trailing  end  of  the  transfer  paper  S  leaves  the  sur- 
face  of  the  transfer  roller  2. 

Thereafter,  the  images  transferred  onto  the  sepa- 
rated  transfer  paper  is  fixed  by  the  fixing  device  8, 
thus  forming  the  two-color  image. 

It  was  found  that  the  two-color  image  obtained  by 
the  illustrated  embodiment  of  the  present  invention 
was  a  sharp  image  without  scattering  the  toner. 

It  should  be  noted  that  the  present  invention  can 
preferably  be  embodied  as  not  only  the  multi-color  or 
two-color  image  forming  apparatus  as  mentioned 
above  but  also  a  mono-color  image  forming  apparatus 
as  will  be  described  hereinafter. 

As  shown  in  Fig.  3,  according  to  the  illustrated 
embodiment,  the  first  toner  image  having  the  pre- 
determined  color  is  formed  on  the  photosensitive 
member  1  ,  and  the  transfer  bias  voltage  of  1  .8  Kv  hav- 
ing  the  polarity  opposite  to  that  of  the  toner  is  applied 
to  the  transfer  roller  2  immediately  before  the  leading 
end  of  the  transfer  paper  supplied  at  a  predetermined 
timing  reaches  the  transfer  start  position,  thus  trans- 
ferring  the  first  toner  image  onto  the  transfer  paper  S 
and  electrostatically  absorbing  the  transfer  paper  S 
on  the  transfer  roller  2. 

Thereafter,  immediately  before  the  leading  end  of 
the  transfer  paper  S  onto  which  the  first  color  toner 
image  is  transferred  reaches  the  separation  position, 
the  DC  voltage  of  +  5.5  Kv  (frequency  :  500  Kz)  and 
the  DC  bias  voltage  of  +  1  .44  Kv  (voltage  of  80  %  of 

50 
Claims 

1.  An  image  forming  apparatus  comprising  : 
an  image  bearing  member  ; 

55  an  image  forming  means  for  forming  an 
image  on  said  image  bearing  member  ; 

a  transfer  sheet  bearing  means  for  bearing 
and  conveying  a  transfer  sheet,  to  which  first  volt- 
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age  is  applied  for  transferring  the  image  formed 
on  said  image  bearing  member  onto  the  transfer 
sheet  born  by  said  transfer  sheet  bearing  means  ; 
and 

a  discharging  means  for  causing  the  dis-  5 
charge  in  the  transfer  sheet  when  the  transfer 
sheet  is  separated  from  said  transfer  sheet  bear- 
ing  means,  to  which  a  second  voltage  having  the 
same  polarity  as  that  of  said  first  voltage  and  hav- 
ing  a  value  equal  to  80  %  -  120  %  of  said  first  volt-  w 
age  is  applied. 

2.  An  image  forming  apparatus  according  to  claim  1  , 
wherein  said  transfer  sheet  bearing  means 
includes  a  conductive  layer  to  which  said  first  volt-  15 
age  is  applied  for  transferring  the  image  formed 
on  said  image  bearing  member  onto  the  transfer 
sheet  born  by  said  transfer  sheet  bearing  means. 

said  discharging  means,  to  which  said  second 
voltage  is  applied. 

1  0.  An  image  forming  apparatus  according  to  claim  1  , 
wherein  said  discharging  means  is  arranged  so 
that  a  trailing  end  of  the  transfer  sheet  has  passed 
through  a  discharging  area  of  said  discharging 
means  when  a  leading  end  of  the  transfer  sheet 
reaches  a  transfer  start  position,  and  wherein 
said  discharging  means  is  activated  when  the 
leading  end  of  the  transfer  sheet  reaches  a  trans- 
fer  completion  position  immediately  before  the 
separation  of  the  transfer  sheet  

1  1.  An  image  forming  apparatus  according  to  claim  1  , 
wherein  said  first  voltage  being  applied  to  said 
transfer  sheet  bearing  means  is  turned  OFF  when 
the  trailing  end  of  the  transfer  sheet  reaches  the 
transfer  completion  position,  and  at  the  same 
time  said  second  voltage  being  applied  to  said 
discharging  means  is  also  turned  OFF. 

12.  An  image  forming  apparatus  according  to  claim  1, 
wherein  said  first  voltage  being  applied  to  said 
transfer  sheet  bearing  means  is  changed  to  a  pre- 
determined  voltage  when  the  trailing  end  of  the 
transfer  sheet  reaches  the  transfer  completion 
position,  and  at  the  same  time  said  second  volt- 
age  being  applied  to  said  discharging  means  is 
changed  to  a  voltage  substantially  the  same  as 
said  predetermined  voltage. 

13.  An  image  forming  apparatus  according  to  claim 
12,  wherein  said  voltage  substantially  the  same 
as  said  predetermined  voltage  has  a  value  equal 
to  80  %  -  120  %  of  said  predetermined  voltage. 

14.  An  image  forming  apparatus  according  to  claim  1, 
wherein  a  plurality  of  images  having  different  col- 
ors  are  formed  on  said  image  bearing  member  by 
means  of  said  image  forming  means,  and  said 
plurality  of  images  are  successively  superim- 
posed  on  the  transfer  sheet  born  by  said  transfer 
sheet  bearing  means. 

1  5.  An  image  forming  apparatus  according  to  claim  1  , 
wherein,  after  the  transferring  of  the  iamges,  a 
full-color  image  is  formed  on  the  transfer  sheet 

16.  An  image  forming  apparatus  according  to  claim 
14,  wherein,  after  the  transferring  of  the  images, 
a  full-color  image  is  formed  on  the  transfer  sheet. 

17.  An  image  forming  apparatus  according  to  claim 
14,  wherein  said  first  voltage  is  a  voltage  which  is 
applied  to  said  transfer  sheet  bearing  means  in 
the  transferring  of  the  image  immediately  before 
the  separation  of  the  transfer  sheet  

3.  An  image  forming  apparatus  according  to  claim  1  , 
wherein  said  discharging  means  comprises  a 
corona  discharging  means  having  a  wire  elec- 
trode  to  which  said  second  voltage  is  applied. 

4.  An  image  forming  apparatus  according  to  claim  1  , 
wherein  said  discharging  means  causes  the  posi- 
tive  discharge  and  the  negative  discharge  alter- 
natively  when  said  second  voltage  is  being 
applied  to  said  discharging  means. 

20 

25 

30 
5.  An  image  forming  apparatus  according  to  claim  3, 

wherein  said  discharging  means  causes  the  posi- 
tive  discharge  and  the  negative  discharge  alter- 
natively  when  said  second  voltage  is  being 
applied  to  said  discharging  means.  35 

6.  An  image  forming  apparatus  according  to  claim  1  , 
wherein  said  second  voltage  having  the  same 
polarity  as  that  of  said  first  voltage  and  having  the 
value  equal  to  80  %  -120  %  of  said  first  voltage  is  40 
a  DC  voltage. 

7.  An  image  forming  apparatus  according  to  claim  3, 
wherein  said  second  voltage  having  the  same 
polarity  as  that  of  said  first  voltage  and  having  the  45 
value  equal  to  80  %  -120  %  of  said  first  voltage  is 
a  DC  voltage. 

8.  An  image  forming  apparatus  according  to  claim  6, 
wherein  said  second  voltage  is  a  voltage  obtained 
by  overlapping  a  DC  voltage  with  an  AC  voltage. 

50 

9.  An  image  forming  apparatus  according  to  claim  1  , 
wherein  said  discharging  means  comprises  a 
corona  discharging  means  having  a  wire  elec-  55 
trode  to  which  a  DC  voltage  having  the  same  pol- 
arity  as  that  of  said  first  voltage  is  applied,  and  a 
control  electrode  for  controlling  the  discharge  of 

8 
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