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(54)  Image  forming  apparatus  

(57)  In  an  image  forming  apparatus  of  transverse 
transfer  type,  toner  images,  carried  by  a  toner-image 
carrying  member  extended  by  a  plurality  of  rollers  in  a 
direction  perpendicular  to  a  direction  of  feed  of  printing 
paper,  are  transferred  by  a  transfer  opposed  roller  to  the 
printing  paper  in  a  direction  perpendicular  to  the  direc- 
tion  of  feed  of  the  printing  paper  to  be  fixed.  Among  the 
rollers  extending  the  toner  image-carrying  member,  at 
least  one  of  those  rollers  except  for  the  transfer 
opposed  roller,  which  come  closest  to  the  transfer 
opposed  roller  at  starting  and  terminal  ends  of  a  longest 
path  of  movement  of  the  transfer  opposed  roller,  respec- 
tively,  is  provided  at  a  position  spaced  from  a  transfer 
surface  of  the  printing  paper,  to  which  the  toner  images 
are  transferred,  by  a  distance  larger  than  a  diameter  of 
the  transfer  opposed  roller.  With  this  construction,  a 
non-transfer  region,  in  which  the  transfer  opposed  roller 
can  not  move,  is  reduced,  and  therefore  a  body  of  the 
image  forming  apparatus  can  be  made  smaller  in  size. 

FIG.1 
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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  invention  relates  to  an  image  forming  appara- 
tus  of  the  transverse  transfer  type  in  which  toner  images 
are  transferred  to  a  printing  paper  in  a  direction  perpen- 
dicular  to  a  direction  of  feed  of  the  printing  paper. 

Description  of  the  Related  Art 

Recently,  image  forming  apparatuses  of  the  toner 
type,  capable  of  forming  a  clear  image  with  a  high  reso- 
lution,  have  been  extensively  used,  and  a  representa- 
tive  example  of  such  apparatuses  is  a  laser  beam 
printer.  Among  such  image  forming  apparatuses  of  the 
toner  type,  an  image  forming  apparatus  of  the  trans- 
verse  transfer  type  (disclosed,  for  example,  in  Japanese 
Patent  Unexamined  Publication  No.  4-69254),  in  which 
a  toner  image-carrying  member  is  rubbed  or  pressed 
against  a  printing  paper  in  a  direction  perpendicular  to  a 
direction  of  feed  of  the  printing  paper  to  thereby  transfer 
toner  images  bit  by  bit  (or  step  by  step)  to  the  printing 
paper,  is  very  suitable  for  achieving  a  small-size  design 
of  the  apparatus. 

Such  a  conventional  image  forming  apparatus  of 
the  transverse  transfer  type  will  be  described  below. 

Fig.  24  is  a  schematic  view  showing  an  image  form- 
ing  process  in  a  conventional  image  forming  apparatus, 
and  Fig.  25  is  a  schematic  view  showing  a  transfer  proc- 
ess  in  a  conventional  image  forming  apparatus. 

The  image  forming  process  will  be  first  described 
with  reference  to  Fig.  24.  A  belt-like  toner  image-carry- 
ing  member  1  ,  comprising  a  non-photosensitive  mate- 
rial,  is  extended  by  a  plurality  of  rollers  and  so  on  to  be 
disposed  in  a  direction  perpendicular  to  a  direction  of 
feed  of  printing  paper  2,  and  when  forming  an  image, 
this  toner  image-carrying  member  1  is  revolved  in  a 
direction  indicated  by  arrows,  so  that  toner  images  are 
formed  on  the  surface  of  the  toner  image-carrying  mem- 
ber  1.  The  plurality  of  rollers  and  so  on,  which  extend 
the  toner  image-carrying  member  1,  include  support 
rollers  3  and  4  (serving  also  as  end  rollers  as  described 
later),  a  displacement  roller  5  suitably  displaceable  for 
adjusting  the  tension  of  the  toner  image-carrying  mem- 
ber  1  ,  and  electrostatic  latent  image-forming  means  6 
for  forming  an  electrostatic  latent  image.  The  electro- 
static  latent  image-forming  means  6  comprises  a  photo- 
sensitive  drum  6a,  and  exposure  means  (LED  chip)  for 
forming  an  electrostatic  latent  image  on  the  surface  of 
the  photosensitive  drum  6a.  A  toner  is  not  caused  to 
adhere  directly  to  this  electrostatic  latent  image,  but  the 
electrostatic  latent  image  is  used  to  form  a  pseudo  elec- 
trostatic  latent  image  on  the  toner  image-carrying  mem- 
ber  1.  By  electric  lines  of  force  produced  by  the 
electrostatic  latent  image,  a  pseudo  electrostatic  latent 

image  is  formed  on  a  surface  of  the  toner  image-carry- 
ing  member  1  made  in  contact  with  the  photosensitive 
drum  6a,  and  developing  means  7  is  brought  into  con- 
tact  with  this  pseudo  electrostatic  latent  image,  thereby 

5  causing  a  toner  to  adhere  to  the  pseudo  electrostatic 
latent  image  to  form  a  toner  image.  This  image  forming 
method  is  much  like  a  method  in  which  a  magnet  is  put 
on  a  reverse  surface  of  a  paper  sheet,  and  iron  powder 
is  distributed  over  an  obverse  surface  of  the  paper 

10  sheet,  thereby  forming  an  image  on  the  paper  sheet. 
Next,  the  transfer  process  will  be  described  with  ref- 

erence  to  Fig.  25.  When  the  image  forming  operation  for 
one  step  is  finished  in  the  image  forming  process,  toner 
images,  formed  on  the  toner  image-carrying  member  1  , 

15  are  brought  to  a  region  which  faces  the  printing  paper  2 
as  the  toner  image-carrying  member  1  revolves  and 
extends  between  the  support  rollers  3  and  4.  During  the 
image  formation,  a  transfer  opposed  roller  8  is  kept 
retracted  inwardly  from  the  toner  image-carrying  mem- 

20  ber  1  ,  and  when  transferring  the  toner  images  to  the 
printing  paper  2,  the  transfer  opposed  roller  8  is  pressed 
toward  the  printing  paper  2  to  come  into  contact  with  the 
toner  image-carrying  member  1  ,  and  also  the  displace- 
ment  roller  5  for  adjusting  the  tension  of  the  toner 

25  image-carrying  member  1  is  moved  toward  the  printing 
paper  2.  The  transfer  opposed  roller  8,  pressing  the 
toner  image-carrying  member  1  against  the  printing 
paper  2,  is  reciprocally  movable  in  a  direction  perpen- 
dicular  to  the  direction  (that  is,  direction  perpendicular 

30  to  the  sheet  of  Fig.  25)  of  feed  of  the  printing  paper  2, 
and  a  transfer  region  P  is  determined  by  the  longest 
path  of  movement  of  the  transfer  opposed  roller  8.  This 
longest  movement  path  is  obtained  when  selecting  the 
printing  paper  2  having  the  maximum  printable  width. 

35  Those  rollers,  which  come  closest  to  the  transfer 
opposed  roller  8  respectively  at  the  starting  end  and  the 
terminal  end  of  the  longest  movement  path,  are  the 
above-mentioned  end  rollers.  Namely,  the  two  end  roll- 
ers  are  provided  respectively  at  the  starting  end  and  ter- 

40  minal  end  of  the  longest  movement  path,  and  in  this 
conventional  construction,  the  support  rollers  3  and  4 
serve  as  the  end  rollers,  respectively. 

In  the  transfer  process  of  Fig.  25,  the  rotating  trans- 
fer  opposed  roller  8  rotatingly  moves  from  left  to  right  in 

45  the  transfer  region  P  between  the  support  rollers  3  and 
4  to  transfer  the  toner  images,  formed  on  the  toner 
image-carrying  member  1  ,  onto  the  printing  paper  2.  At 
this  time,  a  transfer  finish  surface  Z  of  the  toner  image- 
carrying  member  1  where  the  transfer  of  the  toner 

so  images  has  been  finished  is  gradually  moved  away  from 
the  printing  paper  2  as  the  transfer  opposed  roller  8 
passes  the  transfer  finish  surface  Z.  In  this  conventional 
construction,  the  process  of  transferring  the  toner 
images  to  the  printing  paper  2  and  the  process  of  fixing 

55  the  toner  images  thus  transferred  to  the  printing  paper  2 
are  carried  out  simultaneously,  and  toner  particles  on 
the  printing  paper  2  are  fused  by  a  heat  source,  pro- 
vided  either  on  the  transfer  opposed  roller  8  or  a  platen 
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9,  to  be  fixed.  After  the  transfer  for  one  step  is  finished, 
the  transfer  opposed  roller  8  is  again  retracted  inwardly 
from  the  toner  image-carrying  member  1,  and  the 
above-mentioned  image  forming  process  is  effected, 
and  also  the  printing  paper  2  is  fed  by  an  amount  corre- 
sponding  to  an  effective  transfer  width  of  the  toner 
image-carrying  member  1  . 

In  the  above  conventional  image  forming  appara- 
tus,  however,  as  shown  in  Fig.  25,  the  transfer  opposed 
roller  8  is  brought  into  contact  with  the  support  rollers 
(end  rollers)  3  and  4  to  be  thus  limited  in  movement,  and 
therefore  the  transfer  opposed  roller  8  can  reciprocally 
move  only  in  the  transfer  region  P  extending  between 
the  support  rollers  3  and  4.  Thus  non-transfer  regions  R 
where  the  transfer  opposed  roller  8  can  not  move  are 
formed  in  a  region  corresponding  to  a  longitudinal  width 
Q  of  the  toner  image-carrying  member  1  determined  by 
the  arrangement  of  the  support  rollers  3  and  4.  There- 
fore,  when  arranging  the  support  rollers  (end  rollers)  3 
and  4  which  determine  the  longitudinal  width  Q  of  the 
tone  image-carrying  member  1,  not  only  the  transfer 
region  P  but  also  the  right  and  left  non-transfer  regions 
R  must  be  taken  into  consideration,  and  there  has  been 
encountered  a  problem  that  these  non-transfer  regions 
R  hinder  achievement  of  a  compact  design  of  the  image 
forming  apparatus. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  this  invention  to  provide 
an  image  forming  apparatus  in  which  non-transfer 
regions  where  a  transfer  opposed  roller  can  not  move 
are  eliminated  or  reduced,  thereby  achieving  a  compact 
(small-size)  design  of  an  apparatus  body. 

To  attain  the  above  object,  the  invention  provides  an 
image  forming  apparatus  of  transverse  transfer  type  for 
transferring  toner  images,  which  are  carried  by  a  toner 
image  carrying  member  stretched  around  a  plurality  of 
rollers  in  a  direction  perpendicular  to  a  feeding  direction 
of  a  printing  paper,  to  the  printing  paper  by  means  of  a 
transfer  opposed  roller  to  fix  the  toner  images  trans- 
ferred  to  the  printing  paper,  and  wherein  at  least  one  of 
rollers,  which  are  among  said  rollers  stretching  said 
toner  image  carrying  member  therearound  but  other 
than  said  transfer  opposed  roller  and  come  closest  to 
said  transfer  opposed  roller  at  starting  and  terminal 
ends  of  a  longest  movement  path  of  said  transfer 
opposed  roller,  is  spaced  a  greater  distance  than  a 
diameter  of  said  transfer  opposed  roller  from  a  surface 
of  the  printing  paper,  to  which  toner  images  are  trans- 
ferred.  With  the  above  arrangement,  a  non-transfer 
region,  in  which  the  transfer  opposed  roller  cannot 
move,  within  a  longitudinal  width  of  the  toner  image  car- 
rying  member  can  be  reduced,  which  makes  a  body  of 
the  image  forming  apparatus  small  in  size. 

Also,  the  invention  provides  an  image  forming 
apparatus  of  transverse  transfer  type  for  transferring 
toner  images,  which  are  carried  by  a  toner  image  carry- 

ing  member  stretched  around  a  plurality  of  rollers  in  a 
direction  perpendicular  to  a  feeding  direction  of  a  print- 
ing  paper,  to  the  printing  paper  by  means  of  a  transfer 
opposed  roller  to  fix  the  toner  images  transferred  to  the 

5  printing  paper,  and  wherein  while  said  transfer  opposed 
roller  performs  transfer  of  the  toner  images,  that  surface 
of  said  toner  image  carrying  member,  on  which  transfer 
has  finished,  is  not  moved  away  from  the  printing  paper. 
With  the  above  arrangement,  the  transfer  finished  sur- 

10  face  will  not  be  loosened,  so  that  tension  of  the  toner 
image  carrying  member  is  kept  constant  before  and 
behind  the  transfer  opposed  roller  to  improve  a  transfer 
accuracy. 

In  an  aspect  of  the  invention,  at  least  one  of  rollers, 
15  which  are  among  the  rollers  stretching  said  toner  image 

carrying  member  therearound  but  other  than  the  trans- 
fer  opposed  roller  and  come  closest  to  said  transfer 
opposed  roller  at  the  starting  and  terminal  ends  of  the 
longest  movement  path  of  the  transfer  opposed  roller, 

20  comprises  a  displacement  roller  which  is  displaced  fol- 
lowing  movements  of  the  transfer  opposed  roller.  With 
the  above  arrangement,  the  displacement  roller  is 
improved  in  followability  with  respect  to  the  transfer 
opposed  roller,  and  looseness  of  the  toner  image  carry- 

25  ing  member  caused  by  movements  of  the  transfer 
opposed  roller  can  be  efficiently  eliminated. 

In  another  aspect  of  the  invention,  the  toner  image 
carrying  member  comprises  a  photosensitive  belt,  and 
further  comprising  exposure  means  for  exposing  the 

30  toner  image  carrying  member  in  accordance  with  image 
signals,  and  developing  means  for  developing  the  toner 
image  carrying  member.  With  the  above  arrangement,  a 
non-transfer  region,  in  which  the  transfer  opposed  roller 
cannot  move,  within  a  longitudinal  width  of  the  toner 

35  image  carrying  member  can  be  reduced,  which  makes  a 
body  of  the  image  forming  apparatus  small  in  size. 

In  further  aspect  of  the  invention,  there  are  further 
provided  exposure  means  for  simultaneously  exposing 
the  toner  image  carrying  member  at  one  line  in  accord- 

40  ance  with  image  signals  for  respective  four  primary 
colors,  and  developing  means  for  providing  toners  of 
respective  four  primary  colors  and  forming  toner  layers 
on  the  same  developing  roller  for  respective  four  pri- 
mary  colors.  With  the  above  arrangement,  a  non-trans- 

45  fer  region,  in  which  the  transfer  opposed  roller  cannot 
move,  within  a  longitudinal  width  of  the  toner  image  car- 
rying  member  can  be  reduced,  which  makes  a  body  of 
the  image  forming  apparatus  small  in  size. 

In  still  another  aspect  of  the  invention,  while  the 
so  transfer  opposed  roller  performs  transfer  of  the  toner 

images,  that  surface  of  the  toner  image  carrying  mem- 
ber,  on  which  transfer  has  finished,  is  sequentially 
moved  away  from  the  printing  paper.  With  the  above 
arrangement,  a  non-transfer  region,  in  which  the  trans- 

55  fer  opposed  roller  cannot  move,  within  a  longitudinal 
width  of  the  toner  image  carrying  member  can  be 
reduced,  which  makes  a  body  of  the  image  forming 
apparatus  small  in  size. 

3 
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In  still  further  aspect  of  the  invention,  while  transfer 
of  the  toner  images  is  performed,  the  rollers  except  for 
the  transfer  opposed  roller  and  the  displacement  roller 
which  is  displaced  following  movements  of  the  transfer 
opposed  roller  to  impart  tension  to  the  toner  image  car-  5 
rying  member  are  rotated.  With  the  above  arrangement, 
looseness  of  the  transfer  finished  surface  of  the  toner 
image  carrying  member  during  the  transfer  of  the  toner 
images  is  actively  taken  to  enable  keeping  tension  of 
the  toner  image  carrying  member  before  and  behind  the  w 
transfer  opposed  roller  constant,  so  that  slippage  of  the 
transfer  opposed  roller  is  eliminated  to  improve  a  trans- 
fer  accuracy. 

In  another  aspect  of  the  invention,  while  transfer  of 
the  toner  images  is  performed,  the  rollers  except  for  the  15 
transfer  opposed  roller  and  the  displacement  roller 
which  is  displaced  following  movements  of  the  transfer 
opposed  roller  to  impart  tension  to  the  toner  image  car- 
rying  member  are  enabled  to  be  rotated.  With  the  above 
arrangement,  looseness  of  the  transfer  finished  surface  20 
of  the  toner  image  carrying  member  during  the  transfer 
of  the  toner  images  is  actively  taken  to  enable  keeping 
tension  of  the  toner  image  carrying  member  before  and 
behind  the  transfer  opposed  roller  constant,  so  that  slip- 
page  of  the  transfer  opposed  roller  is  eliminated  to  25 
improve  a  transfer  accuracy. 

In  further  aspect  of  the  invention,  while  the  transfer 
opposed  roller  performs  transfer  of  the  toner  images, 
that  surface  of  the  toner  image  carrying  member,  on 
which  transfer  has  finished,  is  not  moved  away  from  the  30 
printing  paper.  With  the  above  arrangement,  looseness 
of  the  transfer  finished  surface  during  the  transfer  of  the 
toner  images  is  not  produced,  so  that  tension  of  the 
toner  image  carrying  member  is  kept  constant  before 
and  behind  the  transfer  opposed  roller  constant  to  35 
improve  a  transfer  accuracy. 

In  still  another  aspect  of  the  invention,  three  or 
more  rollers  including  the  transfer  opposed  roller  and 
the  displacement  roller  which  is  displaced  following 
movements  of  the  transfer  opposed  roller  revolve  the  40 
toner  image  carrying  member  to  form  toner  images. 
With  the  above  arrangement,  a  non-transfer  region,  in 
which  the  transfer  opposed  roller  cannot  move,  within  a 
longitudinal  width  of  the  toner  image  carrying  member 
can  be  reduced,  which  makes  a  body  of  the  image  form-  45 
ing  apparatus  small  in  size. 

In  still  further  aspect  of  the  invention,  two  or  more 
rollers  including  the  displacement  roller,  which  is  dis- 
placed  following  movements  of  the  transfer  opposed 
roller,  but  not  including  the  transfer  opposed  roller  so 
revolve  the  toner  image  carrying  member  to  form  toner 
images.  With  the  above  arrangement,  the  transfer 
opposed  roller  does  not  revolve  the  toner  image  carry- 
ing  member  during  the  formation  of  images,  so  that  ten- 
sion  of  the  toner  image  carrying  member  is  made  more  ss 
stable  to  improve  an  accuracy  of  image  formation. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  view  showing  a  construction  of 
an  image  forming  apparatus  according  to  a  first 
embodiment  of  the  invention; 
Fig.  2  is  a  perspective  view  showing  a  transfer  proc- 
ess  performed  in  the  image  forming  apparatus  of 
the  first  embodiment; 
Figs.  3  and  4  are  schematic  views  showing  dis- 
placement  of  a  toner  image-carrying  member  in  the 
image  forming  apparatus  of  the  first  embodiment; 
Fig.  5  is  a  schematic  view  showing  fixing  means  of 
the  image  forming  apparatus  of  the  first  embodi- 
ment; 
Fig.  6  is  a  schematic  view  showing  a  construction  of 
an  image  forming  apparatus  according  to  a  second 
embodiment  of  the  invention; 
Fig.  7  is  a  perspective  view  showing  a  transfer  proc- 
ess  performed  in  the  image  forming  apparatus  of 
the  second  embodiment; 
Figs.  8  to  1  1  are  schematic  views  showing  displace- 
ment  of  a  toner  image-carrying  member  in  the 
image  forming  apparatus  of  the  second  embodi- 
ment; 
Fig.  12  is  a  schematic  view  showing  a  construction 
of  an  image  forming  apparatus  according  to  a  third 
embodiment  of  the  invention; 
Fig.  13  is  a  perspective  view  showing  a  transfer 
process  performed  in  the  image  forming  apparatus 
of  the  third  embodiment; 
Figs.  14  to  17  are  schematic  views  showing  dis- 
placement  of  a  toner  image-carrying  member  in  the 
image  forming  apparatus  of  the  third  embodiment; 
Fig.  18  is  a  schematic  view  showing  a  construction 
of  an  image  forming  apparatus  according  to  a  fourth 
embodiment  of  the  invention; 
Fig.  19  is  a  perspective  view  showing  a  transfer 
process  performed  in  the  image  forming  apparatus 
of  the  fourth  embodiment; 
Figs.  20  to  23  are  schematic  views  showing  the 
transfer  process  performed  in  the  image  forming 
apparatus  of  the  fourth  embodiment; 
Fig.  24  is  a  schematic  view  showing  an  image  form- 
ing  process  performed  in  a  conventional  image 
forming  apparatus;  and 
Fig.  25  is  a  schematic  view  showing  a  transfer  proc- 
ess  performed  in  the  conventional  image  forming 
apparatus. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Preferred  embodiments  of  the  present  invention  will 
now  be  described  with  reference  to  Figs.  1  to  23,  and 
those  portions  identical,  respectively,  to  those  of  a  con- 
ventional  construction  will  be  designated  by  identical 
reference  numerals,  respectively. 

In  the  present  invention,  those  rollers,  which  come 
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closest  to  a  transfer  opposed  roller  at  respective  starting 
and  terminal  ends  of  a  longest  path  of  movement  of  the 
transfer  opposed  roller  (obtained  when  selecting  a  print- 
ing  paper  having  a  maximum  printable  width)  during  an 
image  transfer  operation,  will  be  called  "end  rollers",  5 
respectively. 

In  a  first  embodiment  of  the  present  invention,  left 
and  right  end  rollers  (disposed  at  the  starting  end  and 
the  terminal  end  of  the  longest  movement  path)  are  pro- 
vided  at  such  a  height  or  level  that  the  transfer  opposed  10 
roller  will  not  contact  the  left  and  right  end  rollers,  and 
with  this  arrangement  limitations  imposed  on  the  end 
rollers  are  eliminated,  thereby  totally  eliminating  non- 
transfer  regions  where  the  transfer  opposed  roller  can 
not  move.  The  first  embodiment  of  the  present  invention  is 
will  now  be  described  in  detail  with  reference  to  Figs.  1 
to  5. 

Fig.  1  is  a  schematic  view  showing  a  construction  of 
an  image  forming  apparatus  according  to  the  first 
embodiment  of  the  invention,  and  Fig.  2  is  a  perspective  20 
view  showing  a  transfer  process  performed  in  the  image 
forming  apparatus  of  the  first  embodiment.  Figs.  3  and  4 
are  schematic  views  showing  displacement  of  a  toner 
image-carrying  member  in  the  image  forming  apparatus 
of  the  first  embodiment,  and  Fig.  5  is  a  schematic  view  25 
showing  fixing  means  of  the  image  forming  apparatus  of 
the  first  embodiment. 

In  Figs.  1  and  2,  the  toner  image-carrying  member 
10  is  in  the  form  of  a  photosensitive  belt  having  a  sur- 
face  coated  with  an  organic  photoconductive  material,  30 
and  is  extended  by  a  plurality  of  rollers  in  a  direction  per- 
pendicular  to  a  direction  of  feed  of  printing  paper  2,  and 
when  forming  images,  this  toner  image-carrying  mem- 
ber  1  0  is  revolved  in  a  direction  indicated  by  arrows,  so 
that  toner  images  are  formed  on  the  surface  of  the  toner  35 
image-carrying  member  10.  Static  charging  means  11, 
developing  means  12,  cleaning  means  13,  static  elimi- 
nating  means  14  and  so  on  are  provided  around  the 
toner  image-carrying  member  10,  and  exposure  means 
1  5  for  radiation  of  a  laser  beam  is  provided  above  the  40 
toner  image-carrying  member  10.  In  this  first  embodi- 
ment,  although  the  exposure  means  1  5  is  described  as 
typically  using  a  laser,  LED  or  LCD  may  be  used  in  the 
exposure  means  15.  When  the  toner  image-carrying 
member  1  0  is  revolved  in  the  direction  (indicated  by  the  45 
arrows  in  Fig.  1)  perpendicular  to  the  direction  of  feed  of 
the  printing  paper  2,  that  portion  of  the  toner  image-car- 
rying  member  10  which  has  passed  past  the  static 
charging  means  1  1  is  electrically  charged  uniformly  at 
about  -600  V,  and  a  potential  of  that  portion  of  the  toner  so 
image-carrying  member  10,  to  which  a  laser  beam  is 
radiated  from  the  exposure  means  15  in  accordance 
with  an  image  signal,  rises  to  about  -100  V,  so  that  an 
electrostatic  latent  image  is  formed  on  this  portion. 
When  a  toner  1  2a  is  applied  by  a  developing  roller  1  2b  55 
to  this  portion  having  the  electrostatic  latent  image  ther- 
eon,  a  toner  image  (visible  image)  12c  appears  on  the 
toner  image-carrying  member  10.  Thus,  during  the  rev- 

olution  of  the  toner  image-carrying  member  10,  the 
toner  images  12c  successively  appear  on  the  toner 
image-carrying  member  10. 

As  shown  in  Fig.  1  ,  during  the  image  forming  oper- 
ation,  the  toner  image-carrying  member  10  is  extended 
by  at  least  three  rollers,  that  is,  support  roller  16,  dis- 
placement  roller  1  7  and  transfer  opposed  roller  1  8  in  the 
direction  perpendicular  to  the  direction  of  feed  of  the 
printing  paper  2.  A  longest  path  of  movement  of  the 
transfer  opposed  roller  18  is  obtained  when  selecting 
the  printing  paper  2  having  a  maximum  printable  width, 
and  those  rollers,  which  come  closest  to  the  transfer 
opposed  roller  18  at  respective  starting  and  the  terminal 
ends  (i.e.,  left  end  and  right  end  in  Fig.  1)  of  the  longest 
movement  path,  are  made  the  end  rollers.  In  this  first 
embodiment,  the  support  roller  16  and  the  displacement 
roller  1  7,  which  are  provided  respectively  at  the  left  and 
right  ends  of  the  longest  movement  path,  correspond  to 
the  end  rollers,  respectively.  The  displacement  roller  17 
is  suitably  displaceable  so  as  to  adjust  tension  of  the 
toner  image-carrying  member  10,  and  the  transfer 
opposed  roller  18  rolls  in  opposed  relation  to  a  transfer 
plate  19  to  transfer  to  the  printing  paper  2  the  toner 
images  12c  on  the  toner  image-carrying  member  10.  In 
this  first  embodiment,  since  the  support  roller  16  and 
the  displacement  roller  17,  serving  also  as  the  end  roll- 
ers,  are  arranged  at  such  a  height  as  not  to  contact  with 
the  transfer  opposed  roller  18,  the  non-transfer  regions 
R,  which  have  been  problematic  with  the  conventional 
construction  of  Figs.  24  and  25  and  in  which  the  transfer 
opposed  roller  18  can  not  move,  are  eliminated.  There- 
fore,  the  transfer  opposed  roller  18  can  move  between 
the  left  end  roller  16  and  the  right  end  roller  17,  that  is, 
over  an  entire  longitudinal  width  Q  of  the  toner  image- 
carrying  member  10,  so  that  a  transfer  region  P  where 
the  transfer  opposed  roller  18  can  move  is  greatly 
increased. 

In  Figs.  3  and  4,  the  displacement  roller  17  is  dis- 
placed  as  the  transfer  opposed  roller  18  moves,  and  is 
displaced  left  and  right  so  as  to  remove  looseness  of  the 
toner  image-carrying  member  10  due  to  the  movement 
of  the  transfer  opposed  roller  1  8.  For  example,  when  the 
transfer  opposed  roller  18  moves  from  a  left  end  A  to  an 
intermediate  point  B  as  shown  in  Fig.  3,  the  displace- 
ment  roller  1  7  moves  from  a  left  end  D  to  a  right  end  E. 
When  the  transfer  opposed  roller  18  moves  from  the 
intermediate  point  B  to  a  right  end  C  as  shown  in  Fig.  4, 
the  displacement  roller  17  returns  from  the  right  end  E 
to  the  left  end  D.  When  forming  the  toner  images  on  the 
toner  image-carrying  member  10,  the  transfer  opposed 
roller  18  is  fixed  at  the  left  end  A  (Fig.  3)  or  the  right  end 
C  (Fig.  4),  and  the  toner  image-carrying  member  10  is 
kept  in  a  floating  condition  as  indicated  by  a  solid  line  to 
be  revolved  without  displacement,  so  that  the  toner 
images  1  2c  thereon  are  brought  into  opposed  relation  to 
the  printing  paper  2. 

It  is  to  be  noted  that  the  toner  image-carrying  mem- 
ber  1  0  is  revolved  when  the  transfer  opposed  roller  1  8  is 
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located  at  either  the  left  end  A  or  the  right  end  C,  and 
that  the  toner  image-carrying  member  10  is  stopped 
while  the  transfer  opposed  roller  18  moves  over  the 
printing  paper  2.  Namely,  the  revolution  of  the  toner 
image-carrying  member  10  and  the  movement  of  the 
transfer  opposed  roller  18  are  exclusive  events  with 
respect  to  each  other,  and  do  not  occur  at  the  same 
time. 

However,  the  exclusive  events  are  theoretical,  and 
actually  in  order  to  keep  the  tension  of  the  toner  image- 
carrying  member  1  0  at  a  constant  level  on  the  opposite 
(front  and  rear)  sides  of  the  transfer  opposed  roller  18, 
the  support  roller  16  is,  in  some  cases,  minutely  rotated 
(almost  slided),  and  strictly  a  slight  discordance  occurs. 
A  method  of  keeping  the  tension  of  the  toner  image-car- 
rying  member  10  at  a  constant  level  before  and  behind 
the  transfer  opposed  roller  18  will  be  described  in  detail. 

When  the  transfer  opposed  roller  18  moves  from 
the  left  end  A  to  the  right  end  C  in  the  going  path  (or  the 
going  stroke)  as  shown  in  Figs.  3  and  4,  a  transfer  finish 
surface  Z  of  the  toner  image-carrying  member  10  devel- 
ops  on  the  left  side  (rear  side)  of  the  transfer  opposed 
roller  18  as  the  transfer  opposed  roller  18  moves.  This 
transfer  finish  surface  Z  is  kept  spaced  from  the  printing 
paper  2  to  be  extended  tense  by  the  transfer  opposed 
roller  18  and  the  support  roller  16.  However,  since  the 
transfer  opposed  roller  18  moves  while  being  rotated,  a 
forward  portion  (which  has  not  yet  undergone  transfer) 
of  the  toner  image-carrying  member  10  disposed  in  the 
direction  of  advance  of  the  transfer  opposed  roller  18  is 
pulled  by  the  transfer  opposed  roller  18  to  be  increased 
in  tension  whereas  the  transfer  finish  surface  Z,  dis- 
posed  rearwardly  of  the  transfer  opposed  roller  1  8  in  the 
direction  of  advance,  tends  to  be  slightly  loosened  to  be 
reduced  in  tension.  When  a  tension  difference  thus 
develops  between  the  forward  and  rearward  portions  of 
the  toner  image-carrying  member  10  disposed,  respec- 
tively,  before  and  behind  the  transfer  opposed  roller  18, 
the  transfer  opposed  roller  1  8  is  liable  to  slip,  so  that  the 
precision  of  transfer  of  the  toner  images  to  the  printing 
paper  2  is  lowered.  In  order  to  prevent  the  transfer  pre- 
cision  from  being  lowered,  the  tension  of  the  toner 
image-carrying  member  10  need  to  be  kept  at  a  con- 
stant  level  before  and  behind  the  transfer  opposed  roller 
1  8  as  much  as  possible,  and  therefore  the  support  roller 
16,  which  is  one  of  the  two  rollers  for  applying  a  tension 
to  the  transfer  finish  surface  Z,  is  minutely  rotated  in  a 
direction  (i.e.,  a  clockwise  direction  indicated  by  an 
arrow  in  Figs.  3  and  4)  to  eliminate  looseness  on  the 
transfer  finish  surface  Z,  thereby  increasing  the  tension 
of  the  transfer  finish  surface  Z.  There  are  two  methods 
of  minutely  rotating  the  support  roller  16,  and  one 
method  (active  method)  is  to  rotate  the  support  roller  16 
by  a  drive  force,  and  in  the  other  method  (passive 
method),  the  support  roller  1  6  affords  a  play  to  be  made 
rotatable  in  a  direction  to  eliminate  looseness  of  the 
transfer  finish  surface  Z.  By  adopting  one  of  the  two 
methods,  the  support  roller  16  can  be  minutely  rotated 

to  eliminate  the  looseness  of  the  transfer  finish  surface 
Z,  and  therefore  the  tension  of  the  toner  image-carrying 
member  1  0  can  be  kept  at  a  constant  level  before  and 
behind  the  transfer  opposed  roller  18. 

5  For  transferring  the  toner  images  to  the  printing 
paper  2,  as  shown  in  Fig.  2,  the  feed  of  the  printing 
paper  2  is  temporarily  stopped  to  keep  the  printing 
paper  2  stationary  on  the  transfer  plate  19  (see  Fig.  1), 
and  also  the  revolution  of  the  toner  image-carrying 

10  member  10  is  stopped.  Then,  those  portions  of  the 
toner  image-carrying  member  10  on  which  the  toner 
images  12c  (Fig.  1)  are  formed,  respectively,  are 
sequentially  pressed  or  rubbed  against  the  printing 
paper  2  by  rolling  the  transfer  opposed  roller  18  on  the 

15  reverse  side  of  the  toner  image-carrying  member  10, 
thereby  transferring  the  toner  images  12c  to  the  printing 
paper  2,  and  at  this  time  the  toner  image-carrying  mem- 
ber  1  0  is  displaced  from  the  left  end  to  the  right  end  or 
vice  versa  by  an  amount  corresponding  to  the  transfer 

20  operation  for  one  step.  At  this  time,  the  transfer  finish 
surface  Z  of  the  toner  image-carrying  member  1  0  where 
the  transfer  of  the  toner  images  1  2c  has  been  finished  is 
gradually  moved  away  from  the  printing  paper  2  as  the 
transfer  opposed  roller  18  moves.  During  the  transfer 

25  operation,  the  transfer  plate  19,  supporting  the  printing 
paper  2  thereon,  is  applied  with  positive  voltage  to 
attract  and  separate  the  negatively-charged  toner 
images  1  2c  from  the  surface  of  the  toner  image-carrying 
member  10  to  have  the  images  transferred  to  the  print- 

30  ing  paper  2.  The  transfer  operation  by  the  toner  image- 
carrying  member  10  can  be  effected  not  only  in  the 
going  path,  but  also  in  the  return  path  (or  the  return 
stroke)  as  described  above.  At  this  time,  when  viewing 
the  direction  of  movement  of  the  toner  image-carrying 

35  member  10  from  the  side  of  the  printing  paper  2,  the 
toner  image-carrying  member  10  is  displaced  on  the 
printing  paper  2  in  a  direction  perpendicular  to  the  direc- 
tion  of  feed  of  the  printing  paper  2. 

Each  time  the  transfer  operation  for  one  step  is  fin- 
40  ished,  the  transfer  opposed  roller  18  passes  over  the 

printing  paper  2,  and  moves  to  a  region  outside  the 
printing  paper  2,  so  that  the  toner  image-carrying  mem- 
ber  10  is  spaced  apart  from  the  printing  paper  2.  Then, 
the  feed  of  the  printing  paper  2  is  started,  and  at  this 

45  time  the  printing  paper  2  is  fed  in  an  amount  corre- 
sponding  to  an  effective  transfer  width  M  (see  Fig.  2)  of 
the  toner  image-carrying  member  10. 

The  cleaning  means  13  removes  the  residual  toner 
on  the  surface  of  the  toner  image-carrying  member  10 

so  by  means  of  a  cleaning  blade  or  a  cleaning  brush,  and 
the  thus  removed  toner  is  recovered  as  waste  toner. 
Thus,  the  cleaning  means  13  physically  cleans  the  sur- 
face  of  the  toner  image-carrying  member  10.  The  static 
eliminating  means  14  neutralizes  the  negative  charge 

55  remaining  on  the  surface  of  the  toner  image-carrying 
member  10  from  which  the  residual  toner  has  been 
removed,  thus  electrically  cleaning  the  surface  of  the 
toner  image-carrying  member  10.  The  provision  of  the 
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static  eliminating  means  14  is  not  essential. 
After  the  above  steps  are  repeated,  the  printing 

paper  2  is  gradually  fed  to  the  fixing  means  20  as  shown 
in  Fig.  2.  In  the  fixing  means  20,  the  printing  paper  2, 
having  the  transferred  images  thereon,  is  held  between 
a  pressure  roller  21  and  a  heating  roller  22  containing  a 
heat  source  therein,  and  the  toner  particles  are  fused  by 
the  heating  roller  22  to  be  fixed  to  the  printing  paper  2. 
If  this  fixing  operation  is  effected  after  all  the  images  are 
transferred  to  the  printing  paper  2,  the  printing  paper  2 
is  discharged  without  being  stopped,  and  therefore  the 
heat  source  of  the  heating  roller  22  may  be  kept  turned 
on.  However,  if  the  images  are  in  the  course  of  transfer 
to  the  printing  paper  2,  the  printing  paper  2  is  in  a 
stopped  condition,  and  therefore  the  heat  source  of  the 
heating  roller  22  need  to  be  temporarily  turned  off,  or 
the  heating  roller  22  need  to  be  moved  away  from  the 
printing  paper  2.  Another  fixing  method  as  shown  in  Fig. 
5  may  be  used,  in  which  fixing  means  23  comprises  a 
heat  source  24  and  a  reflection  plate  25,  and  a  reflection 
plate  26  is  provided  below  the  fixing  means  23  so  as  to 
enhance  a  thermal  efficiency,  thereby  effecting  fixation 
without  contacting  with  the  toner.  In  the  manner 
described  above,  a  series  of  image  forming  steps  are 
finished. 

As  described  above,  in  this  first  embodiment,  the 
left  and  right  end  rollers  (i.e.,  the  support  roller  16  and 
the  displacement  roller  17)  are  arranged  at  such  a 
height  as  not  to  contact  with  the  transfer  opposed  roller 
18,  and  with  this  arrangement  the  non-transfer  regions 
R,  which  has  been  problematic  with  the  conventional 
construction  and  in  which  the  transfer  opposed  roller  18 
can  not  move,  is  completely  eliminated.  As  a  result,  the 
longitudinal  width  Q  of  the  tone  image-carrying  member 
10  can  be  reduced  to  a  limit,  so  that  the  body  of  the 
image  forming  apparatus  can  be  made  small  in  size. 

In  a  second  embodiment  of  the  present  invention, 
one  end  roller  is  provided  at  such  a  height  as  not  to  con- 
tact  with  a  transfer  opposed  roller,  and  with  this  arrange- 
ment  a  limitation  imposed  on  the  one  end  roller  is 
eliminated,  thereby  eliminating  a  non-transfer  region,  in 
which  the  transfer  opposed  roller  can  not  move,  at  one 
end  of  a  path  of  movement  of  the  transfer  opposed 
roller.  In  contrast  with  the  conventional  construction,  a 
transfer  finish  surface  of  a  toner  image-carrying  mem- 
ber,  for  which  the  transfer  of  toner  images  has  been  fin- 
ished,  is  not  moved  away  from  printing  paper  even  after 
the  transfer  opposed  roller  passes  the  transfer  finish 
surface,  and  therefore  the  tension  of  the  toner  image- 
carrying  member  is  kept  constant  before  and  behind  the 
transfer  opposed  roller,  thereby  enhancing  the  transfer 
precision.  The  second  embodiment  of  the  present 
invention  will  now  be  described  with  reference  to  Fig.  6 
to  1  1  and  Fig.  5. 

Fig.  6  is  a  schematic  view  showing  a  construction  of 
an  image  forming  apparatus  according  to  the  second 
embodiment  of  the  invention,  and  Fig.  7  is  a  perspective 
view  showing  a  transfer  process  performed  in  the  image 

forming  apparatus  of  the  second  embodiment.  Figs.  8  to 
11  are  schematic  views  showing  displacement  of  a 
toner  image-carrying  member  in  the  image  forming 
apparatus  of  the  second  embodiment. 

5  In  Figs.  6  to  7,  the  toner  image-carrying  member  1  0 
comprising  a  photosensitive  belt  having  a  surface 
coated  with  an  organic  photoconductive  material  is 
extended  by  a  plurality  of  rollers  in  a  direction  perpen- 
dicular  to  a  direction  of  feed  of  printing  paper  2,  and 

10  when  forming  images,  this  toner  image-carrying  mem- 
ber  10  is  revolved  in  a  direction  indicated  by  arrows,  so 
that  toner  images  are  formed  on  the  surface  of  the  toner 
image-carrying  member  10.  This  second  embodiment 
differs  from  the  first  embodiment  in  that  the  toner  image- 

rs  carrying  member  10  is  extended  obliquely  (that  is,  in  a 
slanting  manner),  and  with  this  arrangement  the  transfer 
finish  surface  Z  (see  Fig.  7)  is  not  moved  away  from  the 
printing  paper  2  as  described  later.  Static  charging 
means  11,  developing  means  12,  cleaning  means  13, 

20  static  eliminating  means  14  and  so  on  are  provided 
around  the  toner  image-carrying  member  10,  and  expo- 
sure  means  1  5  for  radiation  of  a  laser  beam  is  provided 
above  the  toner  image-carrying  member  10.  In  this  sec- 
ond  embodiment,  the  exposure  means  15  typically  uses 

25  a  laser,  while  LED  or  LCD  may  be  used  in  the  exposure 
means  15.  When  the  toner  image-carrying  member  10 
is  revolved  in  the  direction  (indicated  by  the  arrows  in 
Fig.  6)  perpendicular  to  the  direction  of  feed  of  the  print- 
ing  paper  2,  that  portion  of  the  toner  image-carrying 

30  member  10,  which  has  passed  past  the  static  charging 
means  11,  is  electrically  charged  uniformly  at  about  - 
600  V,  and  a  potential  of  that  portion  of  the  toner  image- 
carrying  member  10,  to  which  a  laser  beam  is  radiated 
from  the  exposure  means  15  in  accordance  with  an 

35  image  signal,  rises  to  about  -100  V  to  cause  an  electro- 
static  latent  image  to  be  formed  on  this  portion.  When  a 
toner  12a  is  applied  by  a  developing  roller  12b  to  this 
portion  having  the  electrostatic  latent  image  thereon,  a 
toner  image  (visible  image)  12c  appears  on  the  toner 

40  image-carrying  member  10.  Thus,  during  the  revolution 
of  the  toner  image-carrying  member  10,  the  toner 
images  12c  successively  appear  on  the  toner  image- 
carrying  member  10. 

As  shown  in  Fig.  6,  during  the  image  forming  oper- 
45  ation,  the  toner  image-carrying  member  10  is  extended 

by  at  least  three  rollers,  that  is,  support  roller  16,  dis- 
placement  roller  17  and  transfer  opposed  roller  18,  in 
the  direction  perpendicular  to  the  direction  of  feed  of  the 
printing  paper  2.  A  longest  path  of  movement  of  the 

so  transfer  opposed  roller  18  is  obtained  when  selecting 
the  printing  paper  2  having  a  maximum  printable  width, 
and  those  rollers,  which  come  closest  to  the  transfer 
opposed  roller  18  at  respective  starting  and  terminal 
ends  (i.e.,  left  end  and  right  end  in  Fig.  6)  of  the  longest 

55  movement  path,  are  made  the  end  rollers.  In  this  sec- 
ond  embodiment,  the  support  roller  16  and  the  displace- 
ment  roller  1  7,  which  are  provided  respectively  at  the 
left  and  right  ends  of  the  longest  movement  path,  serve 
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as  the  end  rollers,  respectively.  The  displacement  roller 
1  7  is  suitably  displaceable  so  as  to  adjust  tension  of  the 
toner  image-carrying  member  10,  and  the  transfer 
opposed  roller  18  rolls  in  opposed  relation  to  a  transfer 
plate  19  to  transfer  the  toner  images  12c  to  the  printing 
paper  2.  In  this  second  embodiment,  since  one  of  the 
end  rollers,  i.e.,  the  support  roller  16  and  the  displace- 
ment  roller  17,  that  is,  the  displacement  roller  17,  is 
arranged  at  such  a  height  as  not  to  contact  with  the 
transfer  opposed  roller  18,  one  (that  is,  the  right  non- 
transfer  region)  of  the  non-transfer  regions  R  (which 
have  been  problematic  with  the  conventional  construc- 
tion  of  Figs.  24  and  25),  in  which  the  transfer  opposed 
roller  1  8  can  not  move,  is  removed.  Therefore,  the  trans- 
fer  opposed  roller  18  can  move  beyond  the  displace- 
ment  roller  (end  roller)  1  7,  that  is,  to  the  right  end  of  the 
entire  longitudinal  width  Q  of  the  toner  image-carrying 
member  10,  so  that  a  transfer  region  P,  in  which  the 
transfer  opposed  roller  18  can  move  is  greatly 
increased. 

In  Figs.  8  and  9,  the  displacement  roller  17  is  dis- 
placed  in  accordance  with  the  movement  of  the  transfer 
opposed  roller  18,  and  is  displaced  obliquely  so  as  to 
eliminate  the  looseness  of  the  toner  image-carrying 
member  1  0  caused  due  to  the  movement  of  the  transfer 
opposed  roller  18,  thereby  keeping  the  tension  of  the 
toner  image-carrying  member  10  at  a  constant  level.  For 
example,  when  the  transfer  opposed  roller  18  moves 
from  a  left  end  A  to  an  intermediate  point  B  as  shown  in 
Fig.  8,  the  displacement  roller  17  moves  obliquely  from 
a  right  end  F  to  an  intermediate  point  G.  When  the 
transfer  opposed  roller  18  moves  from  the  intermediate 
point  B  to  a  right  end  C  as  shown  in  Fig.  9,  the  displace- 
ment  roller  17  moves  obliquely  from  the  intermediate 
point  G  to  a  left  end  H. 

When  the  transfer  opposed  roller  18  moves  from 
the  left  end  A  to  the  right  end  C,  the  image  transfer  oper- 
ation  for  one  step  is  finished,  and  therefore  the  transfer 
opposed  roller  18  is  returned  to  the  position  shown  in  a 
solid  line  in  Fig.  8  so  that  the  image  formation  operation 
can  be  effected.  This  returning  movement  of  the  transfer 
opposed  roller  18  will  be  described  with  reference  to 
Figs.  10  and  1  1  .  As  indicated  in  solid  lines  in  Fig.  10,  the 
displacement  roller  17  moves  right  obliquely  from  the 
left  end  H,  and  also  the  transfer  opposed  roller  18  floats 
off  the  right  end  C,  so  that  the  transfer  finished  surface 
Z  of  the  toner  image-carrying  member  10,  held  in  inti- 
mate  contact  with  the  printing  paper  2,  is  moved  away 
from  the  printing  paper  2  in  a  manner  to  form  an  angle 
between  the  transfer  finish  surface  Z  and  the  printing 
paper  2.  The  displacement  roller  17  further  approaches 
the  right  end  F,  and  also  the  transfer  opposed  roller  1  8 
approaches  the  left  end  A  in  parallel  relation  to  the  print- 
ing  paper  2,  and  at  this  time  the  transfer  finished  surface 
Z  of  the  toner  image-carrying  member  10  never  con- 
tacts  the  printing  paper  2.  The  transfer  opposed  roller 
18  is  moved  parallel  to  the  printing  paper  2  until  it 
reaches  a  position  indicated  by  a  broken  line  in  Fig.  1  1  , 

and  after  the  transfer  opposed  roller  18  reaches  this 
position  indicated  by  the  broken  line,  it  moves  down- 
ward  to  return  to  a  position  indicated  by  a  solid  line  in 
Fig.  1  1  and  also  in  Fig.  8.  The  transfer  opposed  roller  18 

5  is  moved  along  the  path  shown  in  Figs.  8  to  1  1  when  the 
transfer  operation  for  one  step  is  effected,  and  in  this 
second  embodiment,  the  transfer  of  the  images  is 
effected  only  in  the  going  path  (or  the  going  stroke)  of 
the  transfer  opposed  roller  1  8  shown  in  Figs.  8  and  9, 

10  and  is  not  effected  in  the  return  path  (or  the  return 
stroke)  shown  in  Figs.  10  and  11.  The  second  embodi- 
ment  differs  in  this  respect  from  the  first  embodiment. 

The  second  embodiment  further  differs  from  the 
first  embodiment  in  that  the  transfer  finished  surface  Z  is 

15  held  in  intimate  contact  with  the  printing  paper  2  during 
the  transfer  of  the  toner  images  to  the  printing  surface  2, 
as  shown  in  Figs.  8  and  9.  Therefore,  that  portion  (which 
has  not  yet  been  transferred)  of  the  toner  image-carry- 
ing  member  10  disposed  forwardly  of  the  transfer 

20  opposed  roller  18  in  the  direction  of  advance  of  the 
transfer  opposed  roller  18  is  pulled  by  the  transfer 
opposed  roller  18  to  have  an  increased  tension,  and  the 
transfer  finished  surface  Z,  extended  between  the  trans- 
fer  opposed  roller  18  and  the  support  roller  16  and  held 

25  in  intimate  contact  with  the  printing  paper  2,  is  also 
pulled  by  the  transfer  opposed  roller  18  to  have  an 
increased  tension.  Namely,  the  toner  image-carrying 
member  1  0  is  pulled  by  the  transfer  opposed  roller  1  8 
before  and  behind  the  transfer  opposed  roller  1  8,  so  that 

30  the  tension  of  the  toner  image-carrying  member  10  is 
kept  at  the  constant  level.  Therefore,  unlike  (the  first 
embodiment)  it  is  not  necessary  to  minutely  rotate  the 
support  roller  16  so  as  to  eliminate  the  looseness  of  the 
transfer  finished  surface  Z. 

35  In  the  second  embodiment,  when  forming  the  toner 
images  on  the  toner  image-carrying  member  10,  the 
transfer  opposed  roller  18  is  fixed  at  the  left  end  A  as 
shown  in  Fig.  8,  and  the  toner  image-carrying  member 
10  is  kept  in  a  floated  condition  as  indicated  in  a  solid 

40  line,  and  is  revolved  without  displacement,  so  that  the 
toner  images  12c  thereon  are  brought  into  opposed 
relation  to  the  printing  paper  2. 

It  is  to  be  noted  that  the  toner  image-carrying  mem- 
ber  10  is  revolved  only  when  the  transfer  opposed  roller 

45  18  is  fixed  at  the  left  end  A,  and  the  toner  image-carry- 
ing  member  10  is  completely  out  of  contact  with  the 
printing  paper  2.  When  the  transfer  opposed  roller  18 
moves  over  the  printing  paper  2  to  form  the  transfer  fin- 
ish  surface  Z  on  the  toner  image-carrying  member  10 

so  (and  when  the  transfer  opposed  roller  18  has  finished  its 
going  stroke,  and  is  fixed  at  the  right  end  C),  the  revolu- 
tion  of  the  toner  image-carrying  member  10  is  stopped. 
Namely,  the  revolution  of  the  toner  image-carrying 
member  10  and  the  formation  of  the  transfer  finished 

55  surface  Z  are  exclusive  events  with  respect  to  each 
other,  and  do  not  occur  at  the  same  time. 

For  transferring  the  toner  images  to  the  printing 
paper  2,  as  shown  in  Fig.  7,  the  feed  of  the  printing 
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paper  2  is  temporarily  stopped  to  keep  the  printing 
paper  2  stationary  on  the  transfer  plate  19  (see  Fig.  6), 
and  also  the  revolution  of  the  toner  image-carrying 
member  10  is  stopped.  Then,  those  portions  of  the 
toner  image-carrying  member  10,  on  which  the  toner  5 
images  12c  are  formed,  respectively,  are  sequentially 
pressed  or  rubbed  against  the  printing  paper  2  by  rolling 
the  transfer  opposed  roller  18  on  the  reverse  side  of  the 
toner  image-carrying  member  10,  thereby  transferring 
the  toner  images  1  2c  to  the  printing  paper  2,  and  at  this  w 
time  the  toner  image-carrying  member  10  is  displaced 
from  the  left  end  to  the  right  end  to  effect  the  transfer 
operation  for  one  step.  At  this  time,  the  transfer  finished 
surface  Z  of  the  toner  image-carrying  member  10  hav- 
ing  finished  the  transfer  of  the  toner  images  12c  is  not  75 
moved  away  from  the  printing  paper  2,  but  is  held  in  inti- 
mate  contact  with  the  printing  paper  2  even  after  the 
transfer  opposed  roller  18  passes  the  transfer  finished 
surface  Z.  During  the  transfer  operation,  the  transfer 
plate  19,  supporting  the  printing  paper  2  thereon,  is  20 
applied  with  positive  voltage,  and  attracts  the  nega- 
tively-charged  toner  images  12c,  so  that  the  toner 
images  12c  are  separated  from  the  surface  of  the  toner 
image-carrying  member  10,  and  are  transferred  to  the 
printing  paper  2.  In  this  second  embodiment,  the  trans-  25 
fer  operation  performed  by  the  toner  image-carrying 
member  10  can  be  effected  only  in  the  going  path  as 
described  above.  At  this  time,  when  viewing  the  direc- 
tion  of  movement  of  the  toner  image-carrying  member 
10  from  the  side  of  the  printing  paper  2,  the  toner  30 
image-carrying  member  10  is  displaced  on  the  printing 
paper  2  in  a  direction  perpendicular  to  the  direction  of 
feed  of  the  printing  paper  2. 

Each  time  the  transfer  opposed  roller  18  is  returned 
to  the  position  indicated  by  the  solid  line  in  Fig.  1  1  after  35 
the  transfer  operation  for  one  step  is  finished,  the  feed  of 
the  printing  paper  2  is  started,  and  at  this  time  the  print- 
ing  paper  2  is  fed  a  distance  corresponding  to  an  effec- 
tive  transfer  width  M  (see  Fig.  7)  of  the  toner  image- 
carrying  member  10.  40 

The  cleaning  means  13  removes  the  residual  toner 
on  the  surface  of  the  toner  image-carrying  member  1  0 
by  a  cleaning  blade  or  a  cleaning  brush,  and  the  thus 
removed  toner  is  recovered  as  waste  toner.  Thus,  the 
cleaning  means  13  physically  cleans  the  surface  of  the  45 
toner  image-carrying  member  10.  The  static  eliminating 
means  14  neutralizes  the  negative  charge  residing  on 
the  surface  of  the  toner  image-carrying  member  10, 
from  which  the  residual  toner  has  been  removed,  thus 
electrically  cleaning  the  surface  of  the  toner  image-car-  so 
rying  member  10.  The  provision  of  the  static  eliminating 
means  14  is  not  essential. 

After  the  above  steps  are  repeated,  the  printing 
paper  2  is  gradually  fed  to  the  fixing  means  20  as  shown 
in  Fig.  7.  In  the  fixing  means  20,  the  printing  paper  2,  ss 
having  the  transferred  images  thereon,  is  held  between 
a  pressure  roller  21  and  a  heating  roller  22  containing  a 
heat  source  therein,  and  the  toner  particles  are  fused  by 

the  heating  roller  22  to  be  fixed  to  the  printing  paper  2. 
If  this  fixing  operation  is  effected  after  all  the  images  are 
transferred  to  the  printing  paper  2,  the  printing  paper  2 
is  discharged  without  being  stopped,  and  therefore  the 
heat  source  of  the  heating  roller  22  is  kept  turned  on. 
However,  if  the  images  are  in  the  process  of  being  trans- 
ferred  to  the  printing  paper  2,  the  printing  paper  2  is  in  a 
stopped  condition,  and  therefore  the  heat  source  of  the 
heating  roller  22  needs  to  be  temporarily  turned  off,  or 
the  heating  roller  22  needs  to  be  moved  away  from  the 
printing  paper  2.  Another  fixing  method  as  shown  in  Fig. 
5  may  be  used,  in  which  fixing  means  23  comprises  the 
heat  source  24  and  the  reflection  plate  25,  and  the 
reflection  plate  26  is  provided  below  the  fixing  means  23 
so  as  to  enhance  a  heat  efficiency,  thereby  fixing  the 
toner  without  contact  with  the  toner.  In  the  manner 
described  above,  a  sequence  of  image  forming  steps 
are  finished. 

As  described  above,  in  this  second  embodiment, 
one  of  the  two  end  rollers  (i.e.,  the  support  roller  16  and 
the  displacement  roller  17),  that  is,  the  displacement 
roller  17,  is  arranged  at  such  a  height  as  not  to  contact 
with  the  transfer  opposed  roller  18,  and  with  this 
arrangement  the  non-transfer  region  R,  which  has  been 
problematic  with  the  conventional  construction  and  in 
which  the  transfer  opposed  roller  18  can  not  move,  can 
be  reduced  at  that  side  of  the  displacement  roller  1  7.  As 
a  result,  the  longitudinal  width  Q  of  the  tone  image-car- 
rying  member  10  can  be  considerably  reduced,  so  that 
the  body  of  the  image  forming  apparatus  can  be  of  a 
smaller  size.  And  besides,  during  the  transfer  operation, 
the  transfer  finished  surface  Z  of  the  toner  image-carry- 
ing  member  1  0  is  not  separated  from  the  printing  sur- 
face  2,  but  is  held  in  intimate  contact  with  the  printing 
paper  2,  and  therefore  the  transfer  finished  surface  Z 
will  not  be  loosened,  so  that  the  tension  of  the  toner 
image-carrying  member  1  0  is  kept  at  the  constant  level 
before  and  behind  the  transfer  opposed  roller  18, 
thereby  enhancing  the  transfer  precision. 

A  third  embodiment  of  the  present  invention  is  gen- 
erally  similar  to  the  second  embodiment,  and  in  the  third 
embodiment,  one  of  end  rollers  is  provided  at  such  a 
height  as  not  to  contact  a  transfer  opposed  roller,  and 
with  this  arrangement  a  limitation  imposed  on  the  one  of 
end  rollers  is  eliminated,  thereby  eliminating  a  non- 
transfer  region,  in  which  the  transfer  opposed  roller  can 
not  move,  at  one  end  of  a  path  of  movement  of  the 
transfer  opposed  roller.  Unlike  the  conventional  con- 
struction,  a  transfer  finished  surface  of  a  toner  image- 
carrying  member  where  the  transfer  of  toner  images 
has  been  finished  is  not  moved  away  from  printing 
paper  even  after  the  transfer  opposed  roller  passes  the 
transfer  finished  surface,  and  therefore  the  tension  of 
the  toner  image-carrying  member  is  kept  constant 
before  and  behind  the  transfer  opposed  roller,  thereby 
enhancing  the  transfer  precision.  However,  the  third 
embodiment  differs  from  the  second  embodiment  in  that 
the  toner  image-carrying  member  is  revolved  by  at  least 
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two  rollers  including  the  displacement  roller  but  not 
including  the  transfer  opposed  roller,  so  as  to  form  toner 
images.  When  forming  the  images,  the  transfer 
opposed  roller  is  not  used,  and  therefore  the  tension  of 
the  toner  image-carrying  member  is  stabilized,  thereby 
further  enhancing  the  image  forming  precision.  The 
third  embodiment  of  the  present  invention  will  now  be 
described  with  reference  to  Fig.  12  to  17  and  Fig.  5. 

Fig.  12  is  a  schematic  view  showing  the  construc- 
tion  of  an  image  forming  apparatus  according  to  the 
third  embodiment  of  the  invention,  and  Fig.  13  is  a  per- 
spective  view  showing  a  transfer  process  by  the  image 
forming  apparatus  of  the  third  embodiment.  Figs.  14  to 
17  are  schematic  views  showing  displacement  of  a 
toner  image-carrying  member  in  the  image  forming 
apparatus  of  the  third  embodiment. 

In  Figs.  12  to  13,  the  toner  image-carrying  member 
10  in  the  form  of  a  photosensitive  belt  having  a  surface 
coated  with  an  organic  photoconductive  material,  is 
extended  by  a  plurality  of  rollers  in  a  direction  perpen- 
dicular  to  a  direction  of  feed  of  printing  paper  2,  and 
when  forming  images,  this  toner  image-carrying  mem- 
ber  10  is  revolved  in  a  direction  indicated  by  arrows,  so 
that  toner  images  are  formed  on  the  surface  of  the  toner 
image-carrying  member  10.  This  third  embodiment  dif- 
fers  from  the  first  embodiment  in  that  the  toner  image- 
carrying  member  10  is  extended  obliquely  (that  is,  in  a 
slanting  manner),  and  with  this  arrangement  the  transfer 
finished  surface  Z  (see  Fig.  13)  is  not  moved  away  from 
the  printing  paper  2  as  described  later.  Static  charging 
means  11,  developing  means  12,  cleaning  means  13, 
static  eliminating  means  14  and  so  on  are  provided 
around  the  toner  image-carrying  member  10,  and  expo- 
sure  means  15  for  applying  a  laser  beam  is  provided 
above  the  toner  image-carrying  member  10.  In  this  third 
embodiment,  the  exposure  means  15  uses  a  laser  while 
LED  or  LCD  may  be  used  for  the  exposure  means  15. 
When  the  toner  image-carrying  member  10  is  revolved 
in  the  direction  (indicated  by  the  arrows  in  Fig.  12)  per- 
pendicular  to  the  direction  of  feed  of  the  printing  paper 
2,  that  portion  of  the  toner  image-carrying  member  10 
passed  past  the  static  charging  means  1  1  is  electrically 
charged  uniformly  at  about  -600  V,  and  the  potential  of 
that  portion  of  the  toner  image-carrying  member  10,  to 
which  a  laser  beam  is  applied  from  the  exposure  means 
15  in  accordance  with  an  image  signal,  rises  to  about  - 
100  V,  so  that  an  electrostatic  latent  image  is  formed  on 
this  portion.  When  a  toner  12a  is  applied  by  a  develop- 
ing  roller  12b  to  a  portion  having  the  electrostatic  latent 
image  thereon,  a  toner  image  (visible  image)  12c 
appears  on  the  toner  image-carrying  member  10.  Thus, 
during  the  revolution  of  the  toner  image-carrying  mem- 
ber  10,  the  toner  images  12c  successively  appear  on 
the  toner  image-carrying  member  10. 

As  shown  in  Fig.  12,  during  the  image  forming  oper- 
ation,  the  toner  image-carrying  member  10  is  extended 
by  at  least  two  rollers  (that  is,  support  roller  16  and  dis- 
placement  roller  1  7)  in  the  direction  perpendicular  to  the 

direction  of  feed  of  the  printing  paper  2.  The  third 
embodiment  is  different  from  the  first  embodiment  in 
that  during  the  image  forming  operation,  the  transfer 
opposed  roller  18  is  retracted  inside  the  toner  image- 

5  carrying  member  10,  and  does  not  serve  as  a  roller  for 
extending  the  toner  image-carrying  member  10.  The 
longest  path  of  movement  of  the  transfer  opposed  roller 
18  is  obtained  when  selecting  the  printing  paper  2  hav- 
ing  a  maximum  printable  width,  and  those  rollers,  which 

10  come  closest  to  the  transfer  opposed  roller  18  respec- 
tively  at  the  starting  and  terminal  ends  (i.e.,  left  end  and 
right  end  in  Fig.  12)  of  the  longest  movement  path, 
serve  as  end  rollers.  In  the  third  embodiment,  the  sup- 
port  roller  16  and  the  displacement  roller  17,  which  are 

15  provided  respectively  at  the  left  and  right  ends  of  the 
longest  movement  path,  serve  as  the  end  rollers, 
respectively.  The  displacement  roller  1  7  is  suitably  dis- 
placeable  during  the  transfer  operation  so  as  to  adjust 
the  tension  of  the  toner  image-carrying  member  1  0,  and 

20  the  transfer  opposed  roller  18  rolls  in  opposed  relation 
to  a  transfer  plate  19  to  transfer  the  toner  images  12c 
from  the  toner  image-carrying  member  1  0  to  the  printing 
paper  2.  In  the  third  embodiment,  since  one  of  the  end 
rollers  (i.e.,  the  support  roller  16  and  the  displacement 

25  roller  1  7),  that  is,  the  displacement  roller  1  7,  is  arranged 
at  such  a  height  as  not  to  contact  the  transfer  opposed 
roller  18,  one  (that  is,  the  right  non-transfer  region)  of 
the  non-transfer  regions  R,  which  have  been  problem- 
atic  with  the  conventional  construction  of  Figs.  24  and 

30  25  and  in  which  the  transfer  opposed  roller  18  can  not 
move  is  eliminated.  Therefore,  the  transfer  opposed 
roller  18  can  move  beyond  the  displacement  roller  (end 
roller)  17,  that  is,  to  the  right  end  of  the  entire  longitudi- 
nal  width  Q  of  the  toner  image-carrying  member  10,  so 

35  that  a  transfer  region  P,  in  which  the  transfer  opposed 
roller  18  can  move,  is  greatly  increased. 

In  Figs.  1  4  and  1  5,  the  displacement  roller  1  7  is  dis- 
placed  in  accordance  with  the  movement  of  the  transfer 
opposed  roller  18,  and  is  displaced  obliquely  so  as  to 

40  eliminate  looseness  of  the  toner  image-carrying  mem- 
ber  10  due  to  the  movement  of  the  transfer  opposed 
roller  18,  thereby  keeping  the  tension  of  the  toner 
image-carrying  member  10  at  a  constant  level.  For 
example,  when  the  transfer  opposed  roller  18  moves 

45  downward  to  a  left  end  A  from  a  retracted  position  inside 
the  toner  image-carrying  member  10,  and  further 
moves  from  the  left  end  A  to  an  intermediate  point  B  as 
shown  in  Fig.  14,  the  displacement  roller  17  moves 
obliquely  from  a  right  end  F  to  an  intermediate  point  G. 

so  When  the  transfer  opposed  roller  18  moves  from  the 
intermediate  point  B  to  a  right  end  C  as  shown  in  Fig. 
1  5,  the  displacement  roller  1  7  moves  obliquely  from  the 
intermediate  point  G  to  a  left  end  H. 

When  the  transfer  opposed  roller  18  moves  from 
55  the  left  end  A  to  the  right  end  C,  the  image  transfer  oper- 

ation  for  one  step  is  finished,  and  therefore  the  transfer 
opposed  roller  18  is  returned  to  the  retracted  position 
inside  the  toner  image-carrying  member  10,  as  indi- 

10 
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cated  in  a  solid  line  in  Fig.  14,  so  that  the  image  forma- 
tion  operation  can  be  effected.  This  returning  movement 
of  the  transfer  opposed  roller  18  will  be  described  with 
reference  to  Figs.  16  and  17.  As  indicated  in  solid  lines 
in  Fig.  16,  the  displacement  roller  17  moves  right  5 
obliquely  from  the  left  end  H,  and  also  the  transfer 
opposed  roller  18  floats  off  the  right  end  C,  so  that  the 
transfer  finished  surface  Z  of  the  toner  image-carrying 
member  10,  having  been  held  in  intimate  contact  with 
the  printing  paper  2,  is  moved  away  from  the  printing  w 
paper  2  in  a  manner  to  form  an  angle  between  the  trans- 
fer  finished  surface  Z  and  the  printing  paper  2.  The  dis- 
placement  roller  17  further  approaches  the  right  end  F, 
and  also  the  transfer  opposed  roller  18  approaches  the 
left  end  A  in  parallel  relation  to  the  printing  paper  2,  and  75 
at  this  time  the  transfer  finished  surface  Z  of  the  toner 
image-carrying  member  10  never  contacts  the  printing 
paper  2.  The  transfer  opposed  roller  18  is  moved  paral- 
lel  to  the  printing  paper  2  as  indicated  by  a  broken  line 
in  Fig.  17,  and  is  returned  to  the  retracted  position  20 
inside  the  toner  image-carrying  member  10  as  indicated 
in  a  solid  line  in  Fig.  17  and  also  in  Fig.  14.  The  transfer 
opposed  roller  18  is  moved  along  the  path  shown  in 
Figs.  1  4  and  1  7  when  the  transfer  operation  for  one  step 
is  effected,  and  in  the  third  embodiment,  the  transfer  of  25 
the  images  is  effected  only  in  the  going  path  (or  the 
going  stroke)  of  the  transfer  opposed  roller  18  shown  in 
Figs.  1  4  and  1  5,  and  is  not  effected  in  the  return  path  (or 
the  return  stroke)  shown  in  Figs.  16  and  17.  The  third 
embodiment  differs  in  this  respect  from  the  first  embod-  30 
iment. 

The  third  embodiment  further  differs  from  the  first 
embodiment  in  that  the  transfer  finished  surface  Z  is 
held  in  intimate  contact  with  the  printing  paper  2  during 
the  transfer  of  the  toner  images  to  the  printing  surface  2,  35 
as  shown  in  Figs.  14  and  15.  Therefore,  that  portion 
(which  has  not  yet  undergone  transfer)  of  the  toner 
image-carrying  member  10  disposed  forwardly  of  the 
transfer  opposed  roller  18  in  the  direction  of  advance  of 
the  transfer  opposed  roller  18  is  pulled  by  the  transfer  40 
opposed  roller  18  to  have  an  increased  tension,  and  the 
transfer  finished  surface  Z,  extended  between  the  trans- 
fer  opposed  roller  18  and  the  support  roller  16  and  held 
in  intimate  contact  with  the  printing  paper  2,  is  also 
pulled  by  the  transfer  opposed  roller  18  to  have  an  45 
increased  tension.  Namely,  the  toner  image-carrying 
member  10  is  pulled  by  the  transfer  opposed  roller  18 
before  and  behind  the  transfer  opposed  roller  1  8,  so  that 
the  tension  of  the  toner  image-carrying  member  10  is 
kept  at  the  constant  level.  Therefore,  it  is  not  necessary  so 
to  minutely  rotate  the  support  roller  16  so  as  to  eliminate 
looseness  of  the  transfer  finished  surface  Z  as  in  the 
first  embodiment. 

In  the  third  embodiment,  when  forming  the  toner 
images  on  the  toner  image-carrying  member  10,  the  ss 
transfer  opposed  roller  18  is  held  in  the  retracted  posi- 
tion  inside  the  toner  image-carrying  member  10  as 
shown  in  Fig.  14,  and  the  toner  image-carrying  member 

10  is  kept  in  a  floated  condition  as  indicated  in  a  solid 
line,  and  is  revolved  without  displacement,  so  that  the 
toner  images  1  2c  thereon  are  taken  to  the  opposed  sur- 
face  of  the  printing  paper  2. 

It  is  to  be  noted  that  the  toner  image-carrying  mem- 
ber  10  is  revolved  only  when  the  transfer  opposed  roller 
1  8  is  disposed  in  the  retracted  position  inside  the  toner 
image-carrying  member  10,  and  the  toner  image-carry- 
ing  member  10  is  completely  out  of  contact  with  the 
printing  paper  2.  When  the  transfer  opposed  roller  18 
moves  over  the  printing  paper  2  and  the  transfer  fin- 
ished  surface  Z  is  formed  on  the  toner  image-carrying 
member  10  (and  when  the  transfer  opposed  roller  18 
has  finished  its  going  stroke,  and  is  fixed  at  the  right  end 
C),  the  revolution  of  the  toner  image-carrying  member 
10  is  stopped.  Namely,  the  revolution  of  the  toner 
image-carrying  member  10  and  the  formation  of  the 
transfer  finished  surface  Z  are  exclusive  events  with 
respect  to  each  other,  and  do  not  occur  at  the  same 
time. 

For  transferring  the  toner  images  to  the  printing 
paper  2,  as  shown  in  Fig.  13,  the  feed  of  the  printing 
paper  2  is  temporarily  stopped  to  keep  the  printing 
paper  2  stationary  on  the  transfer  plate  19  (see  Fig.  12), 
and  also  the  revolution  of  the  toner  image-carrying 
member  10  is  stopped.  Then,  those  portions  of  the 
toner  image-carrying  member  10  on  which  the  toner 
images  12c  are  formed,  respectively,  are  sequentially 
pressed  or  rubbed  against  the  printing  paper  2  by  rolling 
the  transfer  opposed  roller  18  on  the  reverse  side  of  the 
toner  image-carrying  member  10,  thereby  transferring 
the  toner  images  12c  to  the  printing  paper  2,  and  at  this 
time  the  toner  image-carrying  member  10  is  displaced 
from  the  left  end  to  the  right  end  to  effect  the  transfer 
operation  for  one  step.  At  this  time,  the  transfer  finished 
surface  Z  of  the  toner  image-carrying  member  10,  on 
which  the  transfer  of  the  toner  images  1  2c  has  been  fin- 
ished,  is  not  moved  away  from  the  printing  paper  2,  but 
is  held  in  intimate  contact  with  the  printing  paper  2  even 
after  the  transfer  opposed  roller  18  passes  the  transfer 
finished  surface  Z.  During  the  transfer  operation,  the 
transfer  plate  19,  supporting  the  printing  paper  2  ther- 
eon,  is  applied  with  positive  voltage,  and  attracts  and 
separates  the  negatively-charged  toner  images  12c 
from  the  surface  of  the  toner  image-carrying  member  1  0 
to  have  the  images  transferred  to  the  printing  paper  2.  In 
the  third  embodiment,  the  transfer  operation  by  the 
toner  image-carrying  member  1  0  can  be  effected  only  in 
the  going  path  of  the  transfer  opposed  roller  18  as 
described  above.  At  this  time,  when  viewing  the  direc- 
tion  of  movement  of  the  toner  image-carrying  member 
10  from  the  side  of  the  printing  paper  2,  the  toner 
image-carrying  member  10  is  displaced  on  the  printing 
paper  2  in  a  direction  perpendicular  to  the  direction  of 
feed  of  the  printing  paper  2. 

Each  time  the  transfer  opposed  roller  18  is  returned 
to  the  position  indicated  by  the  solid  line  in  Fig.  17  after 
the  transfer  operation  for  one  step  is  finished,  the  feed  of 
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the  printing  paper  2  is  started,  and  at  this  time  the  print- 
ing  paper  2  is  fed  a  distance  corresponding  to  an  effec- 
tive  transfer  width  M  (see  Fig.  13)  of  the  toner  image- 
carrying  member  10. 

The  cleaning  means  13  removes  the  residual  toner 
on  the  surface  of  the  toner  image-carrying  member  1  0 
by  a  cleaning  blade  or  a  cleaning  brush,  and  the  thus 
removed  toner  is  recovered  as  waste  toner.  Thus,  the 
cleaning  means  13  physically  cleans  the  surface  of  the 
toner  image-carrying  member  10.  The  static  eliminating 
means  14  neutralizes  the  negative  charge  residing  on 
the  surface  of  the  toner  image-carrying  member  1  0  from 
which  the  residual  toner  has  been  removed,  thus  electri- 
cally  cleaning  the  surface  of  the  toner  image-carrying 
member  10.  The  provision  of  the  static  eliminating 
means  14  is  not  essential. 

After  the  above  steps  are  repeated,  the  printing 
paper  2  is  gradually  fed  to  the  fixing  means  20  as  shown 
in  Fig.  13.  In  the  fixing  means  20,  the  printing  paper  2, 
having  the  transferred  images  thereon,  is  interposed 
between  a  pressure  roller  21  and  a  heating  roller  22 
containing  a  heat  source  therein,  and  the  toner  particles 
are  fused  by  the  heating  roller  22  to  be  fixed  to  the  print- 
ing  paper  2.  If  this  fixing  operation  is  effected  after  all 
the  images  are  transferred  to  the  printing  paper  2,  the 
printing  paper  2  is  discharged  without  being  stopped, 
and  therefore  the  heat  source  of  the  heating  roller  22  is 
kept  turned  on.  However,  if  the  images  are  in  the  proc- 
ess  of  being  transferred  to  the  printing  paper  2,  the 
printing  paper  2  is  in  a  stopped  condition,  and  therefore 
the  heat  source  of  the  heating  roller  22  needs  to  be  tem- 
porarily  turned  off,  or  the  heating  roller  22  needs  to  be 
moved  away  from  the  printing  paper  2.  Another  fixing 
method  as  shown  in  Fig.  5  may  be  used,  in  which  fixing 
means  23  comprises  the  heat  source  24  and  the  reflec- 
tion  plate  25  which  is  provided  below  the  fixing  means 
23,  so  as  to  enhance  a  heat  efficiency,  thereby  fixing  the 
toner  in  non-contact  manner.  In  the  manner  described 
above,  a  sequence  of  image  forming  steps  are  finished. 

As  described  above,  in  the  third  embodiment,  one 
of  the  two  end  rollers  (i.e.,  the  support  roller  16  and  the 
displacement  roller  17),  that  is,  the  displacement  roller 
1  7,  is  arranged  at  such  a  height  as  not  to  contact  the 
transfer  opposed  roller  18,  and  with  this  arrangement 
the  non-transfer  region  R  which  has  been  problematic 
with  the  conventional  construction  and  in  which  the 
transfer  opposed  roller  18  can  not  move,  is  eliminated 
on  that  side  where  the  displacement  roller  17  is  pro- 
vided,  as  in  the  second  embodiment.  As  a  result,  the 
longitudinal  width  Q  of  the  tone  image-carrying  member 
1  0  can  be  considerably  reduced,  so  that  the  body  of  the 
image  forming  apparatus  can  be  made  smaller  is  size. 
And  besides,  during  the  transfer  operation,  the  transfer 
finished  surface  Z  of  the  toner  image-carrying  member 
10  is  not  separated  from  the  printing  surface  2,  but  is 
held  in  intimate  contact  with  the  printing  paper  2,  and 
therefore  the  transfer  finished  surface  Z  will  not  be  loos- 
ened,  so  that  the  tension  of  the  toner  image-carrying 

member  10  is  kept  at  the  constant  level  before  and 
behind  the  transfer  opposed  roller  18,  thereby  enhanc- 
ing  the  transfer  precision. 

The  third  embodiment  differs  from  the  second 
5  embodiment  in  that  the  toner  image-carrying  member 

10  is  revolved  by  at  least  two  rollers  including  the  dis- 
placement  roller  17  but  not  including  the  transfer 
opposed  roller  18,  so  as  to  form  toner  images.  When 
forming  the  images,  the  transfer  opposed  roller  18  is  not 

10  used,  and  therefore  the  tension  of  the  toner  image-car- 
rying  member  10  is  stabilized,  thereby  further  enhanc- 
ing  the  image  forming  precision. 

A  fourth  embodiment  of  the  invention  is  outlined  as 
follows:  The  developing  means,  used  in  the  first  to  third 

15  embodiments,  is  divided  into  four  portions  so  as  to 
accommodate  color  images.  A  basic  construction  of  the 
fourth  embodiment  is  similar  to  those  of  the  first  to  third 
embodiments,  and  therefore  as  a  specific  example, 
there  is  provided  a  construction  in  which  the  developing 

20  means  of  the  first  embodiment  is  divided  into  four  por- 
tions  for  accommodating  color  images,  and  only  the 
color  image-processing  portions  will  be  described  in 
detail,  and  remaining  portions  will  not  be  described  in 
detail  since  these  will  be  easily  appreciated  from  the 

25  first  to  third  embodiments.  The  fourth  embodiment  of 
the  present  invention  will  now  be  described  with  refer- 
ence  to  Figs.  18  to  23  and  Fig.  5. 

Fig.  18  is  a  schematic  view  showing  a  construction 
of  an  image  forming  apparatus  according  to  the  fourth 

30  embodiment  of  the  invention,  and  Fig.  19  is  a  perspec- 
tive  view  showing  a  transfer  process  in  the  image  form- 
ing  apparatus  of  the  fourth  embodiment.  Figs.  20  to  23 
are  schematic  views  showing  the  transfer  process  in  the 
image  forming  apparatus  of  the  fourth  embodiment. 

35  In  Figs.  18  and  19,  a  toner  image-carrying  member 
1  0  in  the  form  of  a  photosensitive  belt  having  a  surface 
coated  with  an  organic  photoconductive  material,  is 
extended  by  a  plurality  of  rollers  in  a  direction  perpen- 
dicular  to  a  direction  of  feed  of  printing  paper  2,  and 

40  when  forming  images,  this  toner  image-carrying  mem- 
ber  10  is  revolved  in  a  direction  indicated  by  arrows  to 
permit  toner  images  to  be  formed  on  the  surface  of  the 
toner  image-carrying  member  10.  Static  charging 
means  11,  developing  means  27,  cleaning  means  13, 

45  static  eliminating  means  14  and  so  on  are  provided 
around  the  toner  image-carrying  member  10,  and  expo- 
sure  means  15  for  radiating  a  laser  beam  is  provided 
above  the  toner  image-carrying  member  10.  In  this 
fourth  embodiment,  the  exposure  means  15  typically 

so  uses  a  laser  while  LED  or  LCD  may  be  used  for  the 
exposure  means  15.  When  the  toner  image-carrying 
member  10  is  revolved  in  the  direction,  indicated  by  the 
arrows  in  Fig.  18,  perpendicular  to  the  direction  of  feed 
of  the  printing  paper  2,  that  portion  of  the  toner  image- 

55  carrying  member  10  having  passed  past  the  static 
charging  means  1  1  is  electrically  charged  uniformly  at 
about  -600  V.  In  accordance  with  image  signals,  respec- 
tively,  corresponding  to  four  primary  colors  including 

12 
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cyan,  magenta,  yellow  and  black,  laser  beams,  respec- 
tively,  corresponding  respectively  to  the  four  primary 
colors,  are  radiated  in  a  line  to  the  surface  of  the  toner 
image-carrying  member  10.  Potential  of  that  portion  of 
the  toner  image-carrying  member  10,  to  which  the  laser 
beams  have  been  radiated,  rises  to  about  -100  V,  so 
that  electrostatic  latent  images,  distinguished  from  one 
another  in  accordance  with  the  four  primary  colors,  are 
formed  simultaneously  on  the  surface  of  the  toner 
image-carrying  member  10.  When  toners  of  four  pri- 
mary  colors  are  applied  by  a  developing  roller  28  to  the 
portion  having  the  electrostatic  latent  images  formed 
thereon,  a  color  toner  image  (visible  image)  appears  on 
the  toner  image-carrying  member  10,  and  in  this  man- 
ner  the  color  toner  images  successively  appear  on  the 
toner  image-carrying  member  10. 

The  developing  means  27  comprises  four  sections, 
respectively,  corresponding  to  the  four  primary  colors, 
and  four  developing  means  27C,  27M,  27Y  and  27B 
contain  a  cyan  toner,  a  magenta  toner,  a  yellow  toner 
and  a  black  toner,  respectively,  to  form  four  separate 
toner  layers  of  the  four  primary  colors  (cyan,  magenta, 
yellow  and  black),  respectively,  on  the  common  devel- 
oping  roller  28.  Actually,  a  gap  is  formed  between  two 
adjacent  ones  of  the  four  separate  toner  layers  of  the 
four  primary  colors,  and  a  ratio  of  a  width  of  each  toner 
layer  to  the  gap  is,  for  example,  1  :1  ,  2:1  or  3:1  .  However, 
for  simplifying  the  description,  it  is  assume  that  the  four 
separate  toner  layers  of  the  four  primary  colors  are 
formed  ideally  without  any  gap  between  two  adjacent 
toner  layers.  The  printing  paper  2  is  fed  a  distant  corre- 
sponding  to  a  width  of  one  color  toner  layer. 

In  the  fourth  embodiment,  the  four  primary  colors 
are  developed  at  the  same  time  by  the  common  devel- 
oping  roller  28  having  the  four  separate  toner  layers  of 
the  four  primary  colors  formed  thereon.  In  the  develop- 
ing  operation,  in  order  to  convert  the  electrostatic  latent 
images,  respectively,  corresponding  to  the  four  primary 
colors,  into  respective  visible  images,  the  developing 
roller  28,  having  the  negatively-charged  four  toner  lay- 
ers  of  the  four  primary  colors  adhered  thereto,  is 
pressed  against  the  toner  image-carrying  member  10, 
so  that  the  four  primary  color  toners  are  transferred  to 
the  electrostatic  latent  images  distinguished  from  one 
another  for  the  four  primary  colors,  thereby  forming  the 
toner  images  of  the  four  primary  colors  (cyan,  magenta, 
yellow  and  black)  distinguished  from  one  another  for  the 
four  primary  colors. 

In  transferring  the  toner  images  to  the  printing 
paper  2,  as  shown  in  Fig.  19,  the  feed  of  the  printing 
paper  2  is  temporarily  stopped  to  keep  the  printing 
paper  2  stationary  on  a  transfer  plate  19  (see  Fig.  18), 
and  also  the  revolution  of  the  toner  image-carrying 
member  10  is  stopped.  Then,  those  portions  of  the 
toner  image-carrying  member  10,  on  which  the  color 
toner  images  are  formed,  are  sequentially  pressed  or 
rubbed  against  the  printing  paper  2  by  rolling  a  transfer 
opposed  roller  18  on  the  reverse  side  of  the  toner 

image-carrying  member  10,  thereby  transferring  the 
color  toner  images  to  the  printing  paper  2,  and  at  this 
time  the  toner  image-carrying  member  10  is  displaced 
from  the  left  end  to  the  right  end  or  vice  versa  a  distance 

5  corresponding  to  one  step.  At  this  time,  a  transfer  fin- 
ished  surface  Z  of  the  toner  image-carrying  member  10, 
for  which  the  transfer  of  the  color  toner  images  has  been 
finished,  is  gradually  moved  away  from  the  printing 
paper  2  as  the  transfer  opposed  roller  18  passes.  Dur- 

10  ing  the  transfer  operation,  the  transfer  plate  1  9,  support- 
ing  the  printing  paper  2  thereon,  is  applied  with  positive 
voltage,  and  attracts  and  separates  the  negatively- 
charged  color  toner  images  from  the  surface  of  the 
toner  image-carrying  member  10  to  have  the  images 

15  transferred  to  the  printing  paper  2.  The  transfer  opera- 
tion  by  the  toner  image-carrying  member  10  can  be 
effected  not  only  in  the  going  path,  but  also  in  the  return 
path  (or  the  return  stroke)  as  described  above.  At  this 
time,  when  viewing  the  direction  of  movement  of  the 

20  toner  image-carrying  member  10  from  the  side  of  the 
printing  paper  2,  the  toner  image-carrying  member  10  is 
displaced  on  the  printing  paper  2  in  a  direction  perpen- 
dicular  to  the  direction  of  feed  of  the  printing  paper  2. 

Each  time  the  transfer  operation  for  one  step  is  fin- 
25  ished,  the  transfer  opposed  roller  18  passes  over  the 

printing  paper  2  to  a  region  outside  the  printing  paper  2, 
so  that  the  toner  image-carrying  member  10  is  spaced 
apart  from  the  printing  paper  2.  Then,  the  feed  of  the 
printing  paper  2  is  started,  and  at  this  time  the  printing 

30  paper  2  is  fed  a  distance  corresponding  to  a  width  of 
one  color  toner  layer. 

In  the  method  of  forming  color  toner  images  in  the 
fourth  embodiment,  first,  only  the  black  toner  image  is 
transferred  in  one  step  as  shown  in  Fig.  20.  In  the  next 

35  step  shown  in  Fig.  21,  the  black  and  yellow  toner 
images  are  transferred  such  that  the  black  and  yellow 
toner  layers  are  superimposed  in  a  first  row.  Similarly,  in 
the  next  step  shown  in  Fig.  22,  the  black,  yellow  and 
magenta  toner  images  are  transferred  such  that  the 

40  black,  yellow  and  magenta  toner  images  are  superim- 
posed  in  the  first  row,  and  the  black  and  yellow  toner 
images  are  superimposed  in  a  second  row.  In  the  next 
step  shown  in  Fig.  23,  the  black,  yellow,  magenta  and 
cyan  toner  images  are  transferred  such  that  a  color 

45  (multi-color)  image  is  formed  in  the  first  row  by  the 
superimposed  black,  yellow,  magenta  and  cyan  toner 
images,  the  black,  yellow  and  magenta  toner  images 
are  superimposed  in  the  second  row,  and  the  black  and 
yellow  toner  images  are  superimposed  in  a  third  row.  At 

so  subsequent  steps,  the  transfer  operation  is  carried  out 
in  a  reverse  manner.  More  specifically,  in  the  next  step, 
the  yellow,  magenta  and  cyan  toner  images  except  for 
the  black  toner  image  are  transferred,  and  in  the  next 
step,  the  magenta  and  cyan  toner  images  (further 

55  except  for  the  yellow  toner  image)  are  transferred,  and 
finally  only  the  cyan  toner  image  is  transferred. 

The  cleaning  means  13  removes  the  residual  toner 
on  the  surface  of  the  toner  image-carrying  member  10 

13 
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by  a  cleaning  blade  or  a  cleaning  brush  to  recover  the 
same  as  waste  toner.  Thus,  the  cleaning  means  13 
physically  cleans  the  surface  of  the  toner  image-carry- 
ing  member  10.  The  static  eliminating  means  14  neu- 
tralizes  the  negative  charge  residing  on  the  surface  of 
the  toner  image-carrying  member  10,  from  which  the 
residual  toner  has  been  removed,  thus  electrically 
cleaning  the  surface  of  the  toner  image-carrying  mem- 
ber  10.  The  provision  of  the  static  eliminating  means  14 
is  not  essential. 

After  the  above  steps  are  repeated,  the  printing 
paper  2  is  gradually  fed  toward  fixing  means  20  as 
shown  in  Fig.  19.  In  the  fixing  means  20,  the  printing 
paper  2,  having  the  transferred  images  thereon,  is  inter- 
posed  between  a  pressure  roller  21  and  a  heating  roller 
22  containing  a  heat  source  therein,  and  the  toner  parti- 
cles  are  fused  by  the  heating  roller  22  to  be  fixed  to  the 
printing  paper  2.  If  such  fixing  operation  is  effected  after 
all  the  images  are  transferred  to  the  printing  paper  2,  the 
printing  paper  2  is  discharged  without  being  stopped, 
and  therefore  the  heat  source  of  the  heating  roller  22  is 
kept  turned  on.  However,  if  the  images  are  in  the  proc- 
ess  of  being  transferred  to  the  printing  paper  2,  the 
printing  paper  2  is  in  a  stopped  condition,  and  therefore 
the  heat  source  of  the  heating  roller  22  needs  to  be  tem- 
porarily  turned  off,  or  the  heating  roller  22  needs  to  be 
moved  away  from  the  printing  paper  2.  Another  fixing 
method  as  shown  in  Fig.  5  may  be  used,  in  which  fixing 
means  23  comprises  the  heat  source  24  and  the  reflec- 
tion  plate  25,  and  the  reflection  plate  26  is  provided 
below  the  fixing  means  23  so  as  to  enhance  a  heat  effi- 
ciency,  thereby  fixing  the  toner  in  non-contact  manner. 
In  the  manner  described  above,  a  sequence  of  image 
forming  steps  are  finished. 

As  described  above,  in  the  fourth  embodiment,  at 
least  one  of  the  two  end  rollers  (i.e.,  the  support  roller 
1  6  and  the  displacement  roller  1  7)  is  arranged  at  such  a 
height  as  not  to  contact  the  transfer  opposed  roller  18, 
and  with  this  arrangement  the  non-transfer  region  R, 
which  has  been  problematic  with  the  conventional  con- 
struction  and  in  which  the  transfer  opposed  roller  1  8  can 
not  move,  is  eliminated  on  at  least  one  of  the  left  and 
right  sides.  As  a  result,  the  longitudinal  width  Q  of  the 
tone  image-carrying  member  10  can  be  considerably 
reduced,  so  that  the  body  of  the  image  forming  appara- 
tus  can  be  made  smaller  in  size. 

Finally,  briefly  describing  the  present  invention  as 
set  forth  in  claim  1  ,  the  toner  image-carrying  member 
does  not  always  need  to  comprise  a  photosensitive 
member,  and  in  some  cases  the  exposure  means  is  not 
needed.  For  example,  a  toner  image  can  be  formed  by 
forming  an  electrostatic  latent  image  by  means  of  a  heat 
source  to  develop  the  same.  Alternatively,  toner  coated 
all  over  the  surface  of  the  toner  image-carrying  member 
is  blown  off  the  surface  by  a  jet  of  air  to  enable  forming 
a  toner  image  as  in  carving  or  engraving. 

As  described  above,  in  the  image  forming  appara- 
tus  of  the  transverse  transfer  type  according  to  the 

present  invention,  the  toner  images,  carried  by  the 
toner-image  carrying  member  extended  by  the  plurality 
of  rollers  in  the  direction  perpendicular  to  the  direction 
of  feed  of  the  printing  paper,  are  transferred  by  the 

5  transfer  opposed  roller  to  the  printing  paper  in  the  direc- 
tion  perpendicular  to  the  direction  of  feed  of  the  printing 
paper,  and  the  toner  images  thus  transferred  to  the 
printing  paper  are  fixed.  Among  the  rollers  extending 
the  toner  image-carrying  member,  at  least  one  of  those 

10  rollers  except  for  the  transfer  opposed  roller,  which 
come  closest  to  the  transfer  opposed  roller  at  the  start- 
ing  and  terminal  ends,  respectively,  of  the  longest  path 
of  movement  of  the  transfer  opposed  roller,  is  provided 
at  such  a  height  as  not  to  contact  the  transfer  opposed 

15  roller.  With  this  construction,  the  non-transfer  region,  in 
which  the  transfer  opposed  roller  can  not  move,  is 
reduced,  and  therefore  the  body  of  the  image  forming 
apparatus  can  be  made  smaller  in  size. 

20  Claims 

1  .  In  an  image  forming  apparatus  of  transverse  trans- 
fer  type  for  transferring  toner  images,  which  are  car- 
ried  by  a  toner  image  carrying  member  stretched 

25  around  a  plurality  of  rollers  in  a  direction  perpendic- 
ular  to  a  feeding  direction  of  a  printing  paper,  to  the 
printing  paper  by  means  of  a  transfer  opposed  roller 
to  fix  the  toner  images  transferred  to  the  printing 
paper,  the  improvement  wherein  at  least  one  of  roll- 

30  ers,  which  are  among  said  rollers  stretching  said 
toner  image  carrying  member  therearound  but 
other  than  said  transfer  opposed  roller  and  come 
closest  to  said  transfer  opposed  roller  at  starting 
and  terminal  ends  of  a  longest  movement  path  of 

35  said  transfer  opposed  roller,  is  spaced  a  greater 
distance  than  a  diameter  of  said  transfer  opposed 
roller  from  a  surface  of  the  printing  paper,  to  which 
toner  images  are  transferred. 

40  2.  In  an  image  forming  apparatus  of  transverse  trans- 
fer  type  for  transferring  toner  images,  which  are  car- 
ried  by  a  toner  image  carrying  member  stretched 
around  a  plurality  of  rollers  in  a  direction  perpendic- 
ular  to  a  feeding  direction  of  a  printing  paper,  to  the 

45  printing  paper  by  means  of  a  transfer  opposed  roller 
to  fix  the  toner  images  transferred  to  the  printing 
paper,  the  improvement  wherein  while  said  transfer 
opposed  roller  performs  transfer  of  the  toner 
images,  that  surface  of  said  toner  image  carrying 

so  member,  on  which  transfer  has  finished,  is  not 
moved  away  from  the  printing  paper. 

3.  Apparatus  according  to  claim  1,  wherein  at  least 
one  of  rollers,  which  are  among  said  rollers  stretch- 

55  ing  said  toner  image  carrying  member  therearound 
but  other  than  said  transfer  opposed  roller  and 
come  closest  to  said  transfer  opposed  roller  at  the 
starting  and  terminal  ends  of  the  longest  movement 

14 
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path  of  said  transfer  opposed  roller,  comprises  a 
displacement  roller  which  is  displaced  following 
movements  of  said  transfer  opposed  roller. 

4.  Apparatus  according  to  claim  2,  wherein  at  least  s 
one  of  rollers,  which  are  among  said  rollers  stretch- 
ing  said  toner  image  carrying  member  therearound 
but  other  than  said  transfer  opposed  roller  and 
come  closest  to  said  transfer  opposed  roller  at  the 
starting  and  terminal  ends  of  the  longest  movement  to 
path  of  said  transfer  opposed  roller,  comprises  a 
displacement  roller  which  is  displaced  following 
movements  of  said  transfer  opposed  roller. 

5.  Apparatus  according  to  claim  1  ,  wherein  said  toner  15 
image  carrying  member  comprises  a  photosensi- 
tive  belt,  and  further  comprising  exposure  means 
for  exposing  said  toner  image  carrying  member  in 
accordance  with  image  signals,  and  developing 
means  for  developing  said  toner  image  carrying  20 
member. 

6.  Apparatus  according  to  claim  2,  wherein  said  toner 
image  carrying  member  comprises  a  photosensi- 
tive  belt,  and  further  comprising  exposure  means  25 
for  exposing  said  toner  image  carrying  member  in 
accordance  with  image  signals,  and  developing 
means  for  developing  said  toner  image  carrying 
member. 

30 
7.  Apparatus  according  to  claim  5,  further  comprising 

exposure  means  for  simultaneously  exposing  said 
toner  image  carrying  member  at  one  line  in  accord- 
ance  with  image  signals  for  respective  four  primary 
colors,  and  developing  means  for  providing  toners  35 
of  respective  four  primary  colors  and  forming  toner 
layers  on  the  same  developing  roller  for  respective 
four  primary  colors. 

8.  Apparatus  according  to  claim  6,  further  comprising  40 
exposure  means  for  simultaneously  exposing  said 
toner  image  carrying  member  at  one  line  in  accord- 
ance  with  image  signals  for  respective  four  primary 
colors,  and  developing  means  for  providing  toners 
of  respective  four  primary  colors  and  forming  toner  45 
layers  on  the  same  developing  roller  for  respective 
four  primary  colors. 

9.  Apparatus  according  to  claim  1  ,  wherein  while  said 
transfer  opposed  roller  performs  transfer  of  the  so 
toner  images,  that  surface  of  said  toner  image  car- 
rying  member,  on  which  transfer  has  finished,  is 
sequentially  moved  away  from  the  printing  paper. 

10.  Apparatus  according  to  claim  1,  wherein  while  55 
transfer  of  the  toner  images  is  performed,  said  roll- 
ers  except  for  said  transfer  opposed  roller  and  said 
displacement  roller  which  is  displaced  following 
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movements  of  said  transfer  opposed  roller  to  impart 
tension  to  said  toner  image  carrying  member  are 
rotated. 

11.  Apparatus  according  to  claim  2,  wherein  while 
transfer  of  the  toner  images  is  performed,  said  roll- 
ers  except  for  said  transfer  opposed  roller  and  said 
displacement  roller  which  is  displaced  following 
movements  of  said  transfer  opposed  roller  to  impart 
tension  to  said  toner  image  carrying  member  are 
rotated. 

12.  Apparatus  according  to  claim  1,  wherein  while 
transfer  of  the  toner  images  is  performed,  said  roll- 
ers  except  for  said  transfer  opposed  roller  and  said 
displacement  roller  which  is  displaced  following 
movements  of  said  transfer  opposed  roller  to  impart 
tension  to  said  toner  image  carrying  member  are 
enabled  to  be  rotated. 

13.  Apparatus  according  to  claim  2,  wherein  while 
transfer  of  the  toner  images  is  performed,  said  roll- 
ers  except  for  said  transfer  opposed  roller  and  said 
displacement  roller  which  is  displaced  following 
movements  of  said  transfer  opposed  roller  to  impart 
tension  to  said  toner  image  carrying  member  are 
enabled  to  be  rotated. 

14.  Apparatus  according  to  claim  1  ,  wherein  while  said 
transfer  opposed  roller  performs  transfer  of  the 
toner  images,  that  surface  of  said  toner  image  car- 
rying  member,  on  which  transfer  has  finished,  is  not 
moved  away  from  the  printing  paper. 

15.  Apparatus  according  to  claim  1,  wherein  three  or 
more  rollers  including  said  transfer  opposed  roller 
and  said  displacement  roller  which  is  displaced  fol- 
lowing  movements  of  said  transfer  opposed  roller 
revolve  said  toner  image  carrying  member  to  form 
toner  images. 

16.  Apparatus  according  to  claim  9,  wherein  three  or 
more  rollers  including  said  transfer  opposed  roller 
and  said  displacement  roller  which  is  displaced  fol- 
lowing  movements  of  said  transfer  opposed  roller 
revolve  said  toner  image  carrying  member  to  form 
toner  images. 

17.  Apparatus  according  to  claim  2,  wherein  two  or 
more  rollers  including  said  displacement  roller, 
which  is  displaced  following  movements  of  said 
transfer  opposed  roller,  but  not  including  said  trans- 
fer  opposed  roller  revolve  said  toner  image  carrying 
member  to  form  toner  images. 

18.  Apparatus  according  to  claim  14,  wherein  two  or 
more  rollers  including  said  displacement  roller, 
which  is  displaced  following  movements  of  said 
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transfer  opposed  roller,  but  not  including  said  trans- 
fer  opposed  roller  revolve  said  toner  image  carrying 
member  to  form  toner  images. 
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