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Image  forming  apparatus. 

©  An  image  forming  apparatus  comprises  an  im- 
age  forming  device  to  form  an  image,  a  cassette  to 
store  image  recording  sheets  which  is  loaded  to  the 
apparatus  in  a  first  direction,  and  a  feeding  roller  to 
feed  the  sheets  to  the  image  forming  device  in  a 
second  direction.  The  first  and  the  second  directions 
are  diametrically  opposite  to  each  other. 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  color  image 
forming  apparatus  which  forms  color  toner  images 
on  a  belt  type  image  forming  unit  by  the  elec- 
trophotographic  method  and  transfers  the  toner  im- 
ages  onto  a  transfer  paper  to  obtain  images. 

There  are  various  types  of  color  image  forming 
apparatus  available.  Generally,  a  belt  type  image 
forming  apparatus  comprises  a  photosensitive  belt 
stretched  between  two  rollers,  and  a  plurality  of 
developing  units  containing  different  color  toners 
mounted  along  the  lower  side  thereof,  by  which 
latent  images  are  formed  on  the  photosensitive  belt 
in  accordance  with  the  number  of  decomposed 
colors  of  the  original  image  and  developed  by  the 
group  of  developing  units  while  the  photosensitive 
belt  is  rotated  a  plurality  of  times  so  as  to  form 
color  images.  The  color  images  are  transferred 
onto  a  transfer  paper  fed  from  the  paper  feed 
cassette  in  the  cassette  storing  chamber  installed 
under  the  group  of  developing  units  so  as  to  obtain 
color  copies. 

Such  a  photosensitive  belt  in  a  color  image 
forming  apparatus  has  an  advantage  in  that  space 
can  be  effectively  used,  because  it  can  make  a  U- 
turn  in  a  small  curvature  and  have  a  flat  surface, 
unlike  a  photosensitive  drum.  The  photosensitive 
belt  has  another  advantage  in  that  by  installing  a 
separation  electrode  at  the  small  curvature  part,  the 
transfer  paper  can  be  easily  separated. 

In  the  above  color  image  forming  apparatus, 
the  group  of  developing  units  are  mounted  between 
the  photosensitive  belt  and  the  cassette  storing 
chamber,  and  the  paper  feed  path  and  the  paper 
feed  means  between  the  cassette  storing  chamber 
and  the  transfer  part  of  the  photosensitive  belt  are 
installed  along  the  inner  surface  of  one  side  wall  of 
the  apparatus  body,  passing  round  the  outside  of 
the  group  of  developing  units.  The  insertion  port  of 
the  cassette  storing  chamber  is  located  on  the  side 
wall  of  the  apparatus  body  on  the  opposite  side  of 
installation  of  the  paper  feed  path  and  the  paper 
feed  means  so  that  paper  feed  cassettes  can  be 
inserted  in  the  paper  feed  direction. 

When  such  a  method  in  which  paper  feed 
cassettes  are  inserted  from  the  opposite  side  of  the 
paper  feed  path  and  the  paper  feed  means  is  used, 
both  sides  of  the  apparatus  are  required  to  open, 
when  necessary,  for  removing  jammed  transfer  pa- 
pers,  and  a  wide  space  is  required  for  installation 
of  the  apparatus,  causing  problems  for  copying 
operation  and  maintenance. 

SUMMARY  OF  THE  INVENTION 

The  first  object  of  the  present  invention  is  to 
provide  an  image  forming  apparatus  wherein  a 

paper  feed  means  can  be  automatically  moved  and 
withdrawn  by  an  extremely  simple  device  when 
inserting  or  removing  paper  feed  cassettes,  and 
operation  and  maintenance  of  the  units  can  be 

5  performed  from  the  front  of  the  apparatus. 
The  second  object  of  the  present  invention  is 

to  provide  an  image  forming  apparatus  wherein  by 
additionally  attaching  an  extremely  simple  member 
to  each  paper  feed  cassette,  a  plurality  of  paper 

10  feed  cassettes  can  be  stacked  from  the  front  of  the 
apparatus  without  a  movable  paper  feed  guide  be- 
ing  particularly  required. 

The  main  unit  of  the  image  forming  apparatus 
of  the  present  invention  comprises  a  motor  for 

75  moving  a  recording  paper  storage  cassette  in  the 
horizontal  direction,  a  cassette  detection  means, 
and  a  paper  feed  device  for  setting  the  recording 
papers  in  the  paper  feed  state  by  moving  the  paper 
feed  roller  or  by  pushing  up  the  recording  paper 

20  storage  cassette  or  the  recording  papers  in  the 
recording  paper  storage  cassette,  after  the  inserted 
recording  paper  storage  cassette  has  been  de- 
tected  by  the  detection  means. 

Furthermore,  in  the  image  forming  apparatus 
25  comprising  a  plurality  of  recording  paper  storage 

cassettes  which  can  be  inserted  or  removed  from 
the  recording  paper  feed  side,  each  of  the  record- 
ing  paper  storage  cassettes  has  a  passage  guide  at 
the  end  thereof  so  that  recording  papers  can  be 

30  fed  from  a  recording  paper  storage  cassette  posi- 
tioned  below  another  cassette. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

35  Fig.  1  is  a  sectional  view  of  an  image  forming 
apparatus  of  the  present  invention,  Fig.  2  is  a  block 
diagram  showing  an  image  forming  system,  Fig.  3 
is  an  illustration  showing  the  loading  process  of  a 
recording  paper  storage  cassette  in  the  apparatus 

40  shown  in  Fig.  1  ,  and  Figs.  4  and  5  are  illustrations 
showing  examples  of  the  main  unit  configuration  of 
the  apparatus  shown  in  Fig.  1  . 

DESCRIPTION  OF  PREFERRED  EMBODIMENTS 
45 

Next,  the  present  invention  will  be  described 
on  the  basis  of  an  embodiment  shown  in  the  ac- 
companying  drawings. 

In  Fig.  1,  numeral  1  indicates  a  flexible  pho- 
50  tosensitive  belt  which  is  a  belt  type  image  forming 

unit.  The  photosensitive  belt  1  is  stretched  around 
the  drive  roller  2  and  the  follower  roller  3,  and 
conveyed  clockwise. 

Numeral  4  indicates  a  guide  member  which  is 
55  fixed  to  the  apparatus  body  and  which  guides  the 

lower  side  of  the  photosensitive  belt  1  ,  and  5  is  a 
tension  roller  to  keep  the  photosensitive  belt  1  taut 
on  the  guide  member  4.  The  guide  member  4  and 
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When  the  scanning  starts,  the  laser  beam  is 
detected  by  an  index  sensor  and  modulated  by  the 
first  color  signal,  and  the  modulated  beam  scans 
the  surface  of  the  photosensitive  belt  1  .  As  a  result, 

5  by  the  primary  scanning  by  the  laser  beam  and  the 
secondary  scanning  by  conveying  of  the  photosen- 
sitive  belt  1,  a  latent  image  corresponding  to  the 
first  color  is  formed  on  the  surface  of  the  photosen- 
sitive  belt  1  .  This  latent  image  is  developed  by  the 

w  developing  unit  8  of  the  developing  means  contain- 
ing  a  yellow  (Y)  toner  (a  developing  medium)  to 
form  a  toner  image  on  the  surface  of  the  belt.  The 
obtained  toner  image  which  is  retained  on  the  belt 
surface  passes  under  the  blade  13A  of  the  cleaning 

75  unit  13  which  is  kept  away  from  the  surface  of  the 
photosensitive  belt  1  and  starts  the  next  copy  cy- 
cle. 

The  photosensitive  belt  1  is  charged  once 
again  by  the  charging  unit  6,  the  second  color 

20  signal  outputted  from  the  signal  processing  unit  is 
supplied  to  the  laser  writing  unit  7,  and  data  is 
written  onto  the  belt  surface  so  as  to  form  a  latent 
image  in  the  same  way  as  with  the  first  color 
signal.  The  latent  image  is  developed  by  the  devel- 

25  oping  unit  9  containing  a  magenta  (M)  toner  as  a 
second  color.  The  magenta  (M)  toner  image  is 
formed  on  the  foregoing  yellow  (Y)  toner  image.  In 
the  same  way,  a  cyan  (C)  toner  image  is  formed  by 
the  developing  unit  10  containing  a  cyan  (C)  toner, 

30  and  then  a  black  toner  image  is  registrated  on  the 
belt  surface  by  the  developing  unit  1  1  containing  a 
black  toner. 

A  DC  or  AC  bias  voltage  is  applied  to  the 
developing  sleeves  of  the  developing  units  8,  9,  10, 

35  and  1  1  ,  non-contact  jumping  development  with  two- 
component  developer  which  is  a  developing  means 
is  performed  on  the  photosensitive  belt  1  which  is 
grounded.  Non-contact  development  using  a 
single-component  developer  may  also  be  used. 

40  As  mentioned  above,  a  color  toner  image 
formed  on  the  surface  of  the  photosensitive  belt  1 
is  transferred  onto  a  recording  paper. 

A  recording  paper  to  be  used  for  transfer  is 
conveyed  and  fed  from  the  upper  or  lower  record- 

45  ing  paper  storage  cassette  (hereinafter  called  a 
cassette)  in  the  cassette  storage  chamber  140  by 
the  rotational  actions  of  the  upper  or  lower  paper 
feed  roller  16,  which  is  a  paper  feed  means,  de- 
pending  on  the  paper  size  and  by  the  paper  ejec- 

50  tion  roller  16A. 
The  passage  guide  141  with  the  guide  hole 

(slit)  141  A  on  the  front  end  (the  left  side  of  the 
apparatus  shown  in  Fig.  1)  of  the  apparatus  body  is 
mounted  and  secured  to  each  of  the  cassettes  14 

55  with  adhesive.  A  recording  paper  conveyed  from 
the  cassette  14  on  the  lower  level  passes  through 
the  guide  hole  141  A  of  the  passage  guide  141 
mounted  to  the  cassette  14  on  the  upper  level,  is 

the  tension  roller  5  make  it  possible  to  have  a 
stable  image  forming  surface  on  the  photosensitive 
belt  1  . 

Numeral  6  indicates  a  scorotron  charging  unit 
which  is  a  charging  means,  and  7  is  a  laser  writing 
unit  which  is  an  image  exposure  means.  As  the 
laser  writing  unit  7,  an  optical  system  such  as  that 
shown  in  the  figure  or  an  optical  system  compris- 
ing  an  integrated  luminous  unit  and  convergent 
light  transmitter  may  be  used. 

Numerals  8,  9,  10,  and  11  indicate  a  plurality  of 
developing  units,  which  are  developing  means, 
containing  different  color  developers,  for  example, 
yellow,  magenta,  cyan,  and  black  developers,  and 
the  developing  units  8,  9,  10,  and  11  are  provided 
at  positions  along  the  photosensitive  belt  1  below 
the  guide  member  4.  The  developing  units  8,  9,  10, 
and  11  comprise  developing  sleeves  8A,  9A,  10A, 
and  11  A,  set  at  a  predetermined  distance  from  the 
photosensitive  belt  1,  which  develop  latent  images 
on  the  photosensitive  belt  1  by  the  non-contact 
developing  method.  The  non-contact  developing 
method  has  an  advantage  in  that  the  photosensitive 
belt  can  move  freely,  unlike  the  contact  developing 
method. 

Numeral  12  indicates  a  transfer  unit,  12A  a 
discharging  bar,  and  13  a  cleaning  unit.  The  blade 
13A  of  the  cleaning  unit  13  and  the  toner  convey- 
ing  roller  13B  are  kept  away  from  the  surface  of 
the  photosensitive  belt  1  during  image  forming,  and 
pressed  against  the  surface  of  the  photosensitive 
belt  1  as  shown  in  the  figure  only  during  cleaning 
after  image  transfer. 

The  color  image  forming  process  by  the  color 
image  forming  apparatus  is  performed  as  follows: 

A  multi-color  image  in  this  embodiment  is 
formed  according  to  the  image  forming  system 
shown  in  Fig.  2.  An  original  image  is  obtained  by  a 
color  image  data  input  unit  (1)  which  uses  an 
image  pick-up  element  for  scanning,  the  data  is 
processed  by  an  image  data  processing  unit  (2)  to 
create  image  data,  and  the  image  data  is  stored  in 
an  image  memory  (3).  The  image  memory  is  re- 
trieved  for  recording  and  supplied  to  a  recording 
unit  (4),  for  example,  the  color  image  forming  ap- 
paratus  shown  in  the  embodiment  in  Fig.  1.  When 
a  color  signal  outputted  from  an  image  reading  unit 
which  is  different  from  the  foregoing  printer  is 
supplied  to  the  foregoing  laser  writing  unit  7,  a 
laser  beam  generated  by  a  semiconductor  laser 
(not  shown  in  the  figure)  of  the  laser  writing  unit  7 
is  rotated  and  scanned  by  the  polygon  mirror  7B 
which  is  rotated  by  the  drive  motor  7A,  deflected 
by  mirrors  7D  and  7E  via  a  fe  lens  7C,  and  irradi- 
ated  onto  the  surface  of  the  photosensitive  belt  1 
which  is  charged  beforehand  by  the  charging  unit  6 
which  is  a  charging  means  so  as  to  form  a  bright 
line. 
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guided  to  the  paper  feed  path  15  as  shown  by  a 
two-dot  chain  line,  and  fed  to  the  transfer  unit  12 
through  the  paper  feed  path  15  comprising  the 
conveying  guide  (a)  100a,  the  conveying  guide  (b) 
100b,  and  the  cartridge  side  plate  310. 

The  cassette  14  is  inserted  into  the  cassette 
storage  chamber  140  horizontally  from  the  front  of 
the  apparatus  body  by  the  handle  1  41  B  attached  to 
the  passage  guide  141,  slid  along  a  guide  member 
(not  shown  in  the  figure)  in  the  cassette  storage 
chamber  140,  and  stopped  at  the  mounting  location 
in  the  paper  feed  position. 

When  the  cassette  1  4  is  loaded  to  the  appara- 
tus  body,  the  paper  feed  device  installed  in  the 
cassette  storage  chamber  140  operates  so  as  to 
set  the  paper  feed  state. 

Fig.  3  shows  the  operation  condition  of  the 
paper  feed  unit  when  the  cassette  14  is  inserted. 

The  cassette  1  4  has  the  flat  protrusion  1  4A  on 
the  end  opposite  to  the  end  where  the  passage 
guide  141  is  mounted,  and  the  rack  teeth  R  are 
formed  on  one  side. 

In  the  cassette  storage  chamber  140,  motors 
M1  and  M2,  the  microswitch  S1,  the  photoelectric 
switch  S2  comprising  a  photocoupler,  are  installed. 

The  motor  M1  has  the  pinion  P  on  the  revolv- 
ing  shaft  thereof.  When  the  cassette  14  is  inserted 
to  a  predetermined  location  in  the  cassette  storage 
chamber  140,  the  rack  teeth  R  of  the  cassette  14 
are  engaged  with  the  pinion  P. 

The  push-up  lever  142  is  fixed  to  the  revolving 
shaft  of  the  motor  M2  in  the  horizontal  state,  and 
the  roller  142A  is  attached  to  the  head  thereof. 
When  the  cassette  14  is  not  at  the  loading  location, 
the  motor  M2  is  rotated  counterclockwise  and  the 
roller  142A  is  kept  below  the  insertion  path  of  the 
cassette  14. 

The  paper  feed  roller  16  is  supported  by  the 
head  of  the  paper  feed  lever  16B  which  rotates 
around  the  shaft  center  of  the  paper  ejection  roller 
16A,  kept  at  the  stop  location,  which  is  the  lower 
limit,  by  the  action  of  an  elastic  member  (not 
shown  in  the  figure)  for  rotating  the  paper  feed 
lever  16B  clockwise,  and  retained  above  the  inser- 
tion  path  of  the  cassette  14. 

When  the  cassette  14  is  inserted  manually  to  a 
predetermined  location  in  the  cassette  storage 
chamber  140,  the  rack  teeth  R  of  the  cassette  14 
are  engaged  with  the  pinion  P  of  the  motor  M1  as 
shown  in  Fig.  3(A) 

If  the  cassette  14  is  inserted  a  little  further  from 
this  location,  the  microswitch  S1  is  switched  from 
OFF  to  ON  by  the  pressure  of  the  bottom  of  the 
cassette  14  as  shown  in  Fig.  3(B),  the  motor  M1 
operates,  and  the  insertion  operation  of  the  cas- 
sette  14  is  automatically  continued  by  the  rotation 
of  the  pinion  P. 

When  the  cassette  1  4  reaches  the  fully  loaded 

location,  the  photoelectric  switch  S2  is  switched 
from  OFF  to  ON  by  the  protrusion  14A  on  the  end 
of  the  cassette  14,  the  motor  M1  is  stopped,  and 
the  cassette  14  is  left  at  the  location. 

5  When  the  photoelectric  switch  S2  is  switched 
from  OFF  to  ON,  the  motor  M2  operates  simulta- 
neously  so  as  to  rotate  the  push-up  lever  142 
clockwise  and  to  push  up  the  bottom  plate  14B  in 
the  cassette  14  by  the  roller  142A. 

w  The  bottom  plate  14B  has  recording  papers 
loaded  on  it,  and  the  recording  paper  on  the  top 
pushes  up  the  paper  feed  roller  16  by  the  fore- 
going  push-up  operation.  When  the  paper  feed 
roller  16  reaches  a  predetermined  height,  the 

rs  torque  limiter  T  attached  to  the  shaft  supporting 
part  of  the  paper  feed  lever  1  6B  operates  so  as  to 
return  the  motor  M2  to  OFF,  keep  the  recording 
paper  in  the  contact  state  with  the  paper  feed  roller 
16  at  a  predetermined  pressure  as  shown  in  Fig.  3- 

20  (C)  ,  and  set  the  cassette  14  in  the  paper  feed 
state. 

As  recording  papers  are  conveyed  and  fed  by 
the  rotation  of  the  paper  feed  roller  16  and  the 
paper  ejection  roller  16A  in  the  state  shown  in  Fig. 

25  3(C)  and  the  amount  of  recording  papers  loaded  on 
the  bottom  plate  14B  decreases,  the  paper  feed 
roller  16  lowers  and  the  paper  feed  lever  16B  is 
returned  clockwise.  As  a  result,  the  foregoing 
torque  limiter  T  is  returned  to  the  initial  state,  the 

30  motor  M2  restarts  rotation,  and  the  recording  pa- 
pers  move  up  once  again  so  as  to  keep  the  paper 
feed  state  of  the  cassette  14  continuously.  This 
operation  is  performed  repeatedly  during  paper 
feeding. 

35  When  removing  the  cassette  14  from  the  cas- 
sette  storage  chamber  140,  a  cassette  release  but- 
ton  mounted  on  the  front  of  the  apparatus  is 
pressed.  The  motors  M1  and  M2  are  switched  to 
the  reverse  rotation  mode  and  then  turned  ON,  the 

40  push-up  lever  142  rotates  counterclockwise  so  as 
to  withdraw  the  roller  142A  from  the  cassette  14, 
and  simultaneously  the  pinion  P  rotates  reversely 
so  as  to  convey  the  cassette  14  automatically  to  a 
predetermined  location  in  the  cassette  storage 

45  chamber  140. 
Accordingly,  when  the  cassette  14  is  pulled  out 

a  little  by  the  handle  141  B,  it  can  be  easily  re- 
moved  from  the  apparatus  body. 

In  the  case  of  an  apparatus  in  which  a  slidable 
so  tray  to  load  each  cassette  thereon  is  provided 

inside  the  cassette  storage  chamber  140,  the  rack 
teeth  R  may  be  formed  on  the  side  of  each  tray  so 
that  the  cassette  14  can  be  loaded  on  or  unloaded 
from  the  apparatus  by  moving  the  tray. 

55  In  this  embodiment,  recording  papers  are 
pressed  against  the  paper  feed  roller  16  by  push- 
ing  up  the  bottom  plate  14B.  However,  the  entire 
cassette  14  may  be  pushed  up  and  inclined  so  as 
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cally  fed  from  the  cassette  14,  though  the  appara- 
tus  also  comprises  a  means  for  manual  sheet  by- 
pass.  In  the  case  of  the  manual  sheet  by-pass,  the 
sheet  by-pass  guide  plate  21  mounted  on  the  side 

5  of  the  apparatus  body  opens  horizontally,  and  in- 
serted  recording  papers  are  sent  to  the  paper  feed 
path  15  one  by  one  via  the  sheet  by-pass  guide 
roller  22. 

The  apparatus  body  has  a  clamshell  structure 
w  which  can  be  divided  into  upper  and  lower  parts. 

The  upper  body  containing  the  toner  hoppers  150 
can  be  opened,  clockwise  from  the  lower  body 
containing  the  cartridge  30,  the  laser  writing  unit  7, 
and  the  cassette  storage  chamber  140,  with  the 

75  hinge  160  shown  in  Fig.  1  as  a  fulcrum  and  re- 
tained  at  that  location. 

In  addition  to  opening  of  the  upper  body,  Fig.  4 
shows  a  first  configuration  example  wherein  the  left 
side  of  the  lower  body  is  formed  by  the  side  cover 

20  161  which  is  opened  or  closed  with  the  supporting 
shaft  161  A  as  a  fulcrum.  When  the  side  cover  161 
is  open  as  shown  in  the  figure,  the  entire  transfer 
paper  conveying  path  from  the  paper  feed  path  15 
to  the  paper  ejection  rollers  19  is  open,  and  the 

25  cartridge  30  can  be  easily  installed  in  or  removed 
from  the  lower  body  by  sliding  it  horizontally  in  the 
direction  of  the  arrows  A  or  B. 

Fig.  5  shows  a  second  configuration  example 
wherein  the  left  side  of  the  lower  body  is  formed 

30  by  the  side  cover  162  which  is  opened  or  closed 
horizontally  with  the  supporting  shaft  162A  as  a 
fulcrum.  The  transfer  unit  12,  the  sheet  by-pass 
guide  plate  21,  the  sheet  by-pass  guide  roller  22, 
and  one  member  of  each  pair  of  the  paper  feed 

35  path  15  and  the  timing  rollers  17  are  attached  to 
the  side  cover  162. 

Therefore,  when  the  side  cover  162  is  open, 
the  cartridge  30  and  the  cassette  14  can  be  in- 
stalled  in  or  removed  from  the  lower  body  by 

40  sliding  them  horizontally  from  the  left  of  the  lower 
body  in  the  direction  of  the  arrow  A.  As  shown  in 
the  figure,  the  cartridge  side  plate  310  may  be 
extended  downward  so  as  to  form  the  paper  feed 
path  15. 

45  In  the  case  of  the  cartridge  in  the  aforemen- 
tioned  example,  a  plurality  of  developing  units  are 
not  necessarily  provided  under  the  cartridge.  For 
example,  a  process  cartridge  composed  of  a  pho- 
tosensitive  belt  and  a  cleaning  unit  may  be  also 

50  employed. 
The  present  invention  provides  a  paper  feed 

device  of  an  extremely  simple  structure  including  a 
paper  feed  means  which  can  be  moved  and  with- 
drawn  quickly  when  a  recording  paper  storage  cas- 

55  sette  is  loaded  or  unloaded,  and  which  sets  the 
cassette  surely  in  the  paper  feed  state  at  the 
mounting  location.  As  a  result,  an  image  forming 
apparatus  which  has  superior  operability  in  that 

to  enter  the  paper  feed  state. 
Furthermore,  in  order  to  obtain  the  paper  feed 

state,  the  paper  feed  roller  16  may  also  be  lowered 
by  rotation  of  the  paper  feed  lever  16B  (by  means 
of  a  motor  not  shown  in  the  figure)  based  on  a 
signal  from  the  photoelectric  switch  S2  so  as  to 
come  in  pressure-contact  with  the  uppermost  sheet 
of  paper. 

The  cassette  may  be  automatically  unloaded 
either  in  a  manner  wherein  the  bottom  plate  14B  is 
lowered  as  stated  above,  or  the  inclination  of  the 
cassette  14  is  brought  back  to  its  original  condition 
so  that  the  pressure-contact  between  the  paper 
feed  roller  16  and  the  recording  paper  may  be 
released  and  then  the  pinion  is  rotated  reversely 
(by  reverse  rotation  of  the  motor  M1),  or  in  a 
manner  wherein  the  paper  feed  roller  16  itself  is 
lifted  to  release  its  pressure-contact  with  the  re- 
cording  paper  and  to  create  a  clearance  between 
them  and  then  the  pinion  is  rotated  reversely. 

Recording  papers  conveyed  and  fed  from  the 
cassette  1  4  are  sent  to  the  paper  feed  path  1  5  one 
by  one  directly  or  through  the  foregoing  passage 
guide  141  and  supplied  to  the  transfer  unit  12  via 
timing  rollers  17  in  synchronization  with  image  for- 
ming  on  the  photosensitive  belt  1  . 

As  mentioned  above,  a  transfer  paper  which  is 
supplied  to  the  transfer  unit  12,  transferred  with  an 
image,  and  discharged  is  surely  separated  from  the 
photosensitive  belt  1,  which  changes  course  sud- 
denly  (at  a  small  curvature)  around  the  drive  roller 
2.  After  the  image  has  been  melted  and  fixed  by 
fixing  rollers  18,  the  transfer  paper  is  ejected  onto 
the  paper  ejection  tray  20  via  the  paper  ejection 
rollers  19  and  stacked. 

The  photosensitive  belt  1  after  image  transfer 
continues  conveying,  and  the  cleaning  unit  13  puts 
the  blade  13A  and  the  toner  conveying  roller  13B 
into  the  contact  state,  and  removes  residual  toner. 
When  cleaning  is  finished,  the  blade  13A  is  sepa- 
rated  once  again,  the  toner  conveying  roller  13B 
removes  toner  accumulated  on  the  head  of  the 
blade  13A  a  little  while  later.  The  toner  conveying 
roller  13B  is  separated,  and  then  the  apparatus 
starts  a  new  image  forming  process. 

The  photosensitive  belt  1  ,  the  developing  units, 
the  charging  unit  6,  the  cleaning  unit  13,  the  inner 
wall  of  the  paper  feed  path  15  which  is  a  transfer 
material  conveying  path  and  one  of  the  timing  roller 
17  are  integrated  in  the  cartridge  30,  and  which 
can  be  installed  in  or  removed  from  the  apparatus 
body  as  a  unit. 

When  the  cartridge  30  is  installed  iri  the  ap- 
paratus  body,  the  toner  conveying  tube  151  of  the 
toner  hopper  150  corresponding  to  each  develop- 
ing  unit  is  automatically  connected  to  each  devel- 
oping  unit  so  that  toner  can  be  fed. 

In  the  foregoing  apparatus,  paper  is  automati- 
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recording  paper  storage  cassettes  can  be  automati- 
cally  loaded  or  unloaded  from  the  front  of  the 
apparatus  has  been  realized. 

Furthermore  in  the  present  invention,  a  record- 
ing  paper  conveyed  from  a  recording  paper  stor-  5 
age  cassette  at  the  lower  location  can  be  fed  surely 
to  the  paper  feed  path  in  the  apparatus  by  guid-  5. 
ance  of  a  storage  cassette  at  the  upper  location. 
Therefore,  there  is  no  need  to  install  a  paper  feed 
guide  member  particularly  in  the  recording  paper  w 
conveying  unit,  and  as  a  result,  an  image  forming 
apparatus  of  a  simple  structure,  wherein  a  plurality 
of  recording  paper  storage  cassettes  can  be  si-  6. 
multaneously  loaded,  can  be  provided. 

75 
Claims 

1.  An  image  forming  apparatus  comprising: 
(a)  a  main  body; 
(b)  an  image  forming  means  for  forming  an  20  7. 
image,  said  image  forming  means  disposed 
in  said  main  body; 
(c)  a  storing  means  for  storing  recording 
sheets  therein,  said  storing  means  being 
loaded  to  said  main  body  in  a  first  direction;  25 
and 
(d)  a  feeding  means  for  feeding  said  record- 
ing  sheets  to  said  image  forming  means  in 
a  second  direction;  wherein  said  first  direc-  8. 
tion  is  diametrically  opposite  to  said  second  30 
direction. 

2.  The  apparatus  of  claim  1  further  comprising: 
(a)  a  detector  means  for  detecting  a  fully  9. 
loaded  position  of  said  storing  means;  and  35 
(b)  a  conveyance  means  for  conveying  said 
storing  means,  when  being  loaded  into  said 
main  body,  from  a  predetermined  inserting 
position  until  said  detector  means  detects 
said  fully  loaded  position,  and  for  conveying  40 
said  storing  means  to  said  predetermined 
inserting  position  when  said  storing  means 
is  being  unloaded. 

3.  The  apparatus  of  claim  2  wherein  when  said  45 
fully  loaded  position  is  detected  by  said  detec- 
tor  means,  said  feeding  means  is  lowered  to 
contact  the  uppermost  sheet  of  the  stack  so  as 
to  be  in  a  feeding  state,  said  feeding  means 
being  raised  when  said  storing  means  is  being  50 
loaded  or  unloaded. 

when  said  storing  means  is  in  said  fully  loaded 
position,  said  push-up  means  raising  the  stack 
of  said  sheets  to  a  predetermined  position  so 
that  the  uppermost  sheet  of  the  stack  is  in 
contact  with  said  feeding  means. 

5.  The  apparatus  of  claim  2  wherein  there  is 
provided  a  slidable  tray  inside  said  main  body 
on  which  said  storing  means  is  placed,  said 
slidable  tray  being  loaded  or  unloaded  by  said 
conveyance  means. 

6.  The  apparatus  of  claim  1  further  comprising  a 
transferring  unit  including  a  transferring  means 
and  a  conveyance  path  for  said  sheets,  which 
is  disposed  at  the  upper  portion  on  the  same 
side  as  that  of  a  port  of  said  said  storing 
means. 

7.  The  apparatus  of  claim  6  further  comprising  an 
interchangeable  process  cartridge  including  a 
belt  type  image  forming  body,  said  process 
cartridge  being  disposed  above  said  storing 
means  and  being  detachably  mountable  to 
said  apparatus  in  the  same  direction  as  said 
storing  means,  when  said  conveyance  path  is 
opened. 

8.  The  apparatus  of  claim  1  wherein  said  storing 
means  having  a  passage  guide  at  end  thereof 
so  that  said  sheets  can  be  fed  from  a  storing 
means  positioned  thereunder. 

The  apparatus  of  claim  1  wherein  there  is 
provided  a  slidable  tray  inside  said  main  body 
on  which  said  storing  means  is  placed,  said 
slidable  tray  being  loded  or  unloaded  by  said 
conveyance  means. 

4.  The  apparatus  of  claim  2  further  comprising  a 
push-up  means  for  pushing  up  said  sheets 
stacked  in  said  storing  means,  wherein  said 
push-up  means  being  kept  away  from  a  mov- 
ing  path  of  said  storing  means  when  said  stor- 
ing  means  is  being  loaded  or  unloaded,  and 
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