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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  an  image  forming 
apparatus  as  defined  by  the  features  of  the  preamble  of 
claim  1  ,  which  forms  toner  images  on  an  image  forming 
unit  by  the  electrophotographic  method  and  transfers  the 
toner  images  onto  a  transfer  paper  to  obtain  images. 

There  are  various  types  of  color  image  forming  ap- 
paratus  available.  Generally,  a  belt  type  image  forming 
apparatus  comprises  a  photosensitive  belt  stretched  be- 
tween  two  rollers,  and  a  plurality  of  developing  units  con- 
taining  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  de- 
composed  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  im- 
ages.  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  effec- 
tively  used,  because  it  can  make  a  U-turn  in  a  small  cur- 
vature  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  cur- 
vature  part,  the  transfer  paper  can  be  easily  separated. 

In  the  above  color  image  forming  apparatus,  the 
group  of  developing  units  are  mounted  between  the  pho- 
tosensitive  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  inser- 
tion  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  ap- 
paratus  are  required  to  open,  when  necessary,  for  re- 
moving  jammed  transfer  papers,  and  a  wide  space  is  re- 
quired  for  installation  of  the  apparatus,  causing  problems 
for  copying  operation  and  maintenance. 

US-A-4  147  426  describes  a  prior  art  electrostatic 
image  forming  apparatus  which  discloses  the  features  of 
the  preamble  of  claim  1  .  This  device  has  a  storing  means 
for  storing  recording  sheets  in  the  form  of  cassettes  to 
be  manually  inserted  into  the  main  body  of  the  apparatus 
in  one  direction  and  means  for  feeding  the  recording 
sheets  to  the  electrostatic  photographic  image  forming 
section  in  another  direction  opposite  to  the  insertion  di- 

rection  of  the  cassettes. 

SUMMARY  OF  THE  INVENTION 

5  It  is  the  object  of  the  present  invention  to  provide  an 
image  forming  apparatus  wherein  a  paper  feed  means 
can  be  automatically  moved  and  withdrawn  by  a  simple 
device  when  inserting  or  removing  paper  feed  cassettes, 
and  wherein  operation  and  maintenance  of  the  units  can 

10  be  performed  from  the  front  of  the  apparatus. 
According  to  the  invention  this  object  is  solved  in  that 

there  is  provided  an  image  forming  apparatus  compris- 
ing  a  main  body,  an  image  forming  means  for  forming  an 
image,  said  image  forming  means  being  disposed  in  said 

is  main  body,  a  storing  means  for  storing  recording  sheets 
therein,  said  storing  means  being  loaded  to  said  main 
body  in  a  first  direction,  and  a  feeding  means  for  feeding 
out  said  recording  sheets  from  said  storing  means  to  said 
image  forming  means  in  a  second  direction,  wherein  said 

20  second  direction  is  opposite  to  said  first  direction,  char- 
acterized  in  that  said  apparatus  further  comprises  a  first 
detecting  means  for  detecting  a  predetermined  position 
of  said  storing  means,  a  second  detecting  means  for  de- 
tecting  a  fully  loaded  position  of  said  storing  means,  a 

25  conveying  means  for  conveying  said  storing  means  be- 
tween  said  predetermined  position  and  said  fully  loaded 
position  detected  by  said  second  detecting  means, 
wherein  said  conveying  means  automatically  conveys 
said  storing  means  into  said  main  body  when  said  first 

30  detecting  means  detects  the  manual  placement  of  said 
storing  means  in  said  predetermined  position. 

Another  aspect  of  the  present  invention  is  to  provide 
an  image  forming  apparatus  wherein  by  additionally  at- 
taching  an  extremely  simple  member  to  each  paper  feed 

35  cassette,  a  plurality  of  paper  feed  cassettes  can  be 
stacked  from  the  front  of  the  apparatus  without  a  mova- 
ble  paper  feed  guide  being  particularly  required. 

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

40  cording  paper  storage  cassette  in  the  horizontal  direc- 
tion,  a  cassette  detection  means,  and  a  paper  feed  de- 
vice  for  setting  the  recording  papers  in  the  paper  feed 
state  by  moving  the  paper  feed  roller  or  by  pushing  up 
the  recording  paper  storage  cassette  or  the  recording  pa- 

45  pers  in  the  recording  paper  storage  cassette,  after  the 
inserted  recording  paper  storage  cassette  has  been  de- 
tected  by  the  detection  means. 

Furthermore,  in  a  preferred  embodiment  in  the  im- 
age  forming  apparatus  comprising  a  plurality  of  record- 

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

55  low  another  cassette. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  sectional  view  of  an  image  forming  appa- 
ratus  of  the  present  invention,  Fig.  2  is  a  block  diagram 
showing  an  image  forming  system,  Fig.  3  is  an  illustration  s 
showing  the  loading  process  of  a  recording  paper  stor- 
age  cassette  in  the  apparatus  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  . 

10 
DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

Next,  the  present  invention  will  be  described  on  the 
basis  of  an  embodiment  shown  in  the  accompanying 
drawings.  15 

In  Fig.  1,  numeral  1  indicates  a  flexible  photosensi- 
tive  belt  which  is  a  belt  type  image  forming  unit.  The  pho- 
tosensitive  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  fixed  20 
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  the  tension  roller  5  make  it 
possible  to  have  a  stable  image  forming  surface  on  the  25 
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  30 
optical  system  comprising  an  integrated  luminous  unit 
and  convergent  light  transmitter  may  be  used. 

Numerals  8,  9,  10,  and  11  indicate  a  plurality  of  de- 
veloping  units,  which  are  developing  means,  containing 
different  color  developers,  for  example,  yellow,  magenta,  35 
cyan,  and  black  developers,  and  the  developing  units  8, 
9,  10,  and  11  are  provided  at  positions  along  the  photo- 
sensitive  belt  1  below  the  guide  member  4.  The  devel- 
oping  units  8,  9,  1  0,  and  1  1  comprise  developing  sleeves 
8A,  9A,  10A,  and  11  A,  set  at  a  predetermined  distance  40 
from  the  photosensitive  belt  1  ,  which  develop  latent  im- 
ages  on  the  photosensitive  belt  1  by  the  non-contact  de- 
veloping  method.  The  non-contact  developing  method 
has  an  advantage  in  that  the  photosensitive  belt  can 
move  freely,  unlike  the  contact  developing  method.  45 

Numeral  12  indicates  a  transfer  unit,  12A  a  discharg- 
ing  bar,  and  13  a  cleaning  unit.  The  blade  13A  of  the 
cleaning  unit  13  and  the  toner  conveying  roller  13B  are 
kept  away  from  the  surface  of  the  photosensitive  belt  1 
during  image  forming,  and  pressed  against  the  surface  so 
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  ac-  55 
cording  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  scan- 

ning,  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 
retrieved  for  recording  and  supplied  to  a  recording  unit 
(4),  for  example,  the  color  image  forming  apparatus 
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  la- 
ser  writing  unit  7,  a  laser  beam  generated  by  a  semicon- 
ductor  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  mir- 
rors  7D  and  7E  via  a  f6  lens  7C,  and  irradiated  onto  the 
surface  of  the  photosensitive  belt  1  which  is  charged  be- 
forehand  by  the  charging  unit  6  which  is  a  charging 
means  so  as  to  form  a  bright  line. 

When  the  scanning  starts,  the  laser  beam  is  detect- 
ed  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,  by  the  primary  scan- 
ning  by  the  laser  beam  and  the  secondary  scanning  by 
conveying  of  the  photosensitive  belt  1  ,  a  latent  image 
corresponding  to  the  first  color  is  formed  on  the  surface 
of  the  photosensitive  belt  1.  This  latent  image  is  devel- 
oped  by  the  developing  unit  8  of  the  developing  means 
containing  a  yellow  (Y)  toner  (a  developing  medium)  to 
form  a  toner  image  on  the  surface  of  the  belt.  The  ob- 
tained  toner  image  which  is  retained  on  the  belt  surface 
passes  underthe  blade  13A  of  the  cleaning  unit  13  which 
is  kept  away  from  the  surface  of  the  photosensitive  belt 
1  and  starts  the  next  copy  cycle. 

The  photosensitive  belt  1  is  charged  once  again  by 
the  charging  unit  6,  the  second  color  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 
developing  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,  and  then  a  black  toner 
image  is  registrated  on  the  belt  surface  by  the  developing 
unit  11  containing  a  black  toner. 

A  DC  or  AC  bias  voltage  is  applied  to  the  developing 
sleeves  of  the  developing  units  8,  9,  10,  and  11  ,  non-con- 
tact  jumping  development  with  two-component  develop- 
er  which  is  a  developing  means  is  performed  on  the  pho- 
tosensitive  belt  1  which  is  grounded.  Non-contact  devel- 
opment  using  a  single-component  developer  may  also 
be  used. 

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  con- 
veyed  and  fed  from  the  upper  or  lower  recording  paper 
storage  cassette  (hereinafter  called  a  cassette)  in  the 
cassette  storage  chamber  140  by  the  rotational  actions 

3 
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of  the  upper  or  lower  paper  feed  roller  1  6,  which  is  a  pa- 
per  feed  means,  depending  on  the  paper  size  and  by  the 
paper  ejection  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  1  4  with  adhesive.  A  re- 
cording  paper  conveyed  from  the  cassette  1  4  on  the  low- 
er  level  passes  through  the  guide  hole  141  A  of  the  pas- 
sage  guide  1  41  mounted  to  the  cassette  1  4  on  the  upper 
level,  is  guided  to  the  paper  feed  path  1  5  as  shown  by  a 
two-dot  chain  line,  and  fed  to  the  transfer  unit  1  2  through 
the  paper  feed  path  15  comprising  the  conveying  guide 
(a)  1  00a,  the  conveying  guide  (b)  1  00b,  and  the  cartridge 
side  plate  310. 

The  cassette  1  4  is  inserted  into  the  cassette  storage 
chamber  1  40  horizontally  from  the  front  of  the  apparatus 
body  by  the  handle  1  41  B  attached  to  the  passage  guide 
1  41  ,  slid  along  a  guide  member  (not  shown  in  the  figure) 
in  the  cassette  storage  chamber  1  40,  and  stopped  at  the 
mounting  location  in  the  paper  feed  position. 

When  the  cassette  14  is  loaded  to  the  apparatus 
body,  the  paper  feed  device  installed  in  the  cassette  stor- 
age  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  14  has  the  flat  protrusion  14A  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  revolving  shaft 
thereof.  When  the  cassette  14  is  inserted  to  a  predeter- 
mined  location  in  the  cassette  storage  chamber  140,  the 
rack  teeth  R  of  the  cassette  1  4  are  engaged  with  the  pin- 
ion  P. 

The  push-up  lever  1  42  is  fixed  to  the  revolving  shaft 
of  the  motor  M2  in  the  horizontal  state,  and  the  roller 
1  42A  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  1  6  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  elas- 
tic  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  1  4  is  inserted  manually  to  a  pre- 
determined  location  in  the  cassette  storage  chamber 
140,  the  rackteeth  R  of  the  cassette  Mare  engaged  with 
the  pinion  P  of  the  motor  M1  as  shown  in  Fig.  3(A). 

If  the  cassette  1  4  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  in- 
sertion  operation  of  the  cassette  1  4  is  automatically  con- 
tinued  by  the  rotation  of  the  pinion  P. 

When  the  cassette  14  reaches  the  fully  loaded  loca- 
5  tion,  the  photoelectric  switch  S2  is  switched  from  OFF  to 

ON  by  the  protrusion  1  4A  on  the  end  of  the  cassette  1  4, 
the  motor  M1  is  stopped,  and  the  cassette  14  is  left  at 
the  location. 

When  the  photoelectric  switch  S2  is  switched  from 
10  OFF  to  ON,  the  motor  M2  operates  simultaneously  so  as 

to  rotate  the  push-up  lever  1  42  clockwise  and  to  push  up 
the  bottom  plate  14B  in  the  cassette  14  by  the  roller 
142A. 

The  bottom  plate  14B  has  recording  papers  loaded 
is  on  it,  and  the  recording  paper  on  the  top  pushes  up  the 

paper  feed  roller  16  by  the  foregoing  push-up  operation. 
When  the  paper  feed  roller  16  reaches  a  predetermined 
height,  the  torque  limiter  T  attached  to  the  shaft  support- 
ing  part  of  the  paper  feed  lever  16B  operates  so  as  to 

20  return  the  motor  M2  to  OFF,  keep  the  recording  paper  in 
the  contact  state  with  the  paper  feed  roller  16  at  a  pre- 
determined  pressure  as  shown  in  Fig.  3(C),  and  set  the 
cassette  14  in  the  paper  feed  state. 

As  recording  papers  are  conveyed  and  fed  by  the 
25  rotation  of  the  paper  feed  roller  16  and  the  paper  ejection 

roller  1  6A  in  the  state  shown  in  Fig.  3(C)  and  the  amount 
of  recording  papers  loaded  on  the  bottom  plate  14B  de- 
creases,  the  paper  feed  roller  16  lowers  and  the  paper 
feed  lever  16B  is  returned  clockwise.  As  a  result,  the 

30  foregoing  torque  limiter  T  is  returned  to  the  initial  state, 
the  motor  M2  restarts  rotation,  and  the  recording  papers 
move  up  once  again  so  as  to  keep  the  paper  feed  state 
of  the  cassette  14  continuously.  This  operation  is  per- 
formed  repeatedly  during  paper  feeding. 

35  When  removing  the  cassette  14  from  the  cassette 
storage  chamber  140,  a  cassette  release  button  mount- 
ed  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  push-up  lever  1  42  rotates  coun- 

40  terclockwise  so  as  to  withdraw  the  roller  142A  from  the 
cassette  14,  and  simultaneously  the  pinion  P  rotates  re- 
versely  so  as  to  convey  the  cassette  1  4  automatically  to 
a  predetermined  location  in  the  cassette  storage  cham- 
ber  140. 

45  Accordingly,  when  the  cassette  1  4  is  pulled  out  a  lit- 
tle  by  the  handle  1  41  B,  it  can  be  easily  removed  from  the 
apparatus  body. 

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

50  sette  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. 

In  this  embodiment,  recording  papers  are  pressed 
55  against  the  paper  feed  roller  1  6  by  pushing  up  the  bottom 

plate  14B.  However,  the  entire  cassette  14  may  be 
pushed  up  and  inclined  so  as  to  enter  the  paper  feed 
state. 

4 
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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  photoe- 
lectric  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  pres- 
sure-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  recording 
paper  and  to  create  a  clearance  between  them  and  then 
the  pinion  is  rotated  reversely. 

Recording  papers  conveyed  and  fed  from  the  cas- 
sette  14  are  sent  to  the  paper  feed  path  15  one  by  one 
directly  or  through  the  foregoing  passage  guide  1  41  and 
supplied  to  the  transfer  unit  12  via  timing  rollers  17  in 
synchronization  with  image  forming  on  the  photosensi- 
tive  belt  1  . 

As  mentioned  above,  a  transfer  paper  which  is  sup- 
plied  to  the  transfer  unit  12,  transferred  with  an  image, 
and  discharged  is  surely  separated  from  the  photosen- 
sitive  belt  1  ,  which  changes  course  suddenly  (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  1  9  and  stacked. 

The  photosensitive  belt  1  after  image  transfer  con- 
tinues  conveying,  and  the  cleaning  unit  1  3  puts  the  blade 
1  3A  and  the  toner  conveying  roller  1  3B  into  the  contact 
state,  and  removes  residual  toner.  When  cleaning  is  fin- 
ished,  the  blade  1  3A  is  separated  once  again,  the  toner 
conveying  roller  1  3B  removes  toner  accumulated  on  the 
head  of  the  blade  1  3A  a  little  while  later.  The  toner  con- 
veying  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  1  3,  the  inner  wall  of  the 
paper  feed  path  1  5  which  is  a  transfer  material  conveying 
path  and  one  of  the  timing  roller  1  7  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  in  the  apparatus 
body,  the  toner  conveying  tube  151  of  the  toner  hopper 
150  corresponding  to  each  developing  unit  is  automati- 
cally  connected  to  each  developing  unit  so  that  toner  can 
be  fed. 

In  the  foregoing  apparatus,  paper  is  automatically 
fed  from  the  cassette  1  4,  though  the  apparatus  also  com- 
prises  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  of  the  apparatus  body  opens  hor- 
izontally,  and  inserted  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  which 

can  be  divided  into  upper  and  lower  parts.  The  upper 
body  containing  the  toner  hoppers  150  can  be  opened, 

5  clockwise  from  the  lower  body  containing  the  cartridge 
30,  the  laser  writing  unit  7,  and  the  cassette  storage 
chamber  140,  with  the  hinge  160  shown  in  Fig.  1  as  a 
fulcrum  and  retained  at  that  location. 

In  addition  to  opening  of  the  upper  body,  Fig.  4 
10  shows  a  first  configuration  example  wherein  the  left  side 

of  the  lower  body  is  formed  by  the  side  cover  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 

is  the  paper  feed  path  1  5  to  the  paper  ejection  rollers  1  9  is 
open,  and  the  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 
20  wherein  the  left  side  of  the  lower  body  is  formed  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 

25  the  paper  feed  path  15  and  the  timing  rollers  17  are  at- 
tached  to  the  side  cover  1  62. 

Therefore,  when  the  side  cover  1  62  is  open,  the  car- 
tridge  30  and  the  cassette  14  can  be  installed  in  or  re- 
moved  from  the  lower  body  by  sliding  them  horizontally 

30  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. 

In  the  case  of  the  cartridge  in  the  aforementioned 
35  example,  a  plurality  of  developing  units  are  not  neces- 

sarily  provided  under  the  cartridge.  For  example,  a  proc- 
ess  cartridge  composed  of  a  photosensitive  belt  and  a 
cleaning  unit  may  be  also  employed. 

The  present  invention  provides  a  paper  feed  device 
40  of  an  extremely  simple  structure  including  a  paper  feed 

means  which  can  be  moved  and  withdrawn  quickly  when 
a  recording  paper  storage  cassette  is  loaded  or  unload- 
ed,  and  which  sets  the  cassette  surely  in  the  paper  feed 
state  at  the  mounting  location.  As  a  result,  an  image 

45  forming  apparatus  which  has  superior  operability  in  that 
recording  paper  storage  cassettes  can  be  automatically 
loaded  or  unloaded  from  the  front  of  the  apparatus  has 
been  realized. 

Furthermore  in  the  present  invention,  a  recording 
so  paper  conveyed  from  a  recording  paper  storage  cassette 

at  the  lower  location  can  be  fed  surely  to  the  paper  feed 
path  in  the  apparatus  by  guidance  of  a  storage  cassette 
at  the  upper  location.  Therefore,  there  is  no  need  to  in- 
stall  a  paper  feed  guide  member  particularly  in  the  re- 

55  cording  paper  conveying  unit,  and  as  a  result,  an  image 
forming  apparatus  of  a  simple  structure,  wherein  a  plu- 
rality  of  recording  paper  storage  cassettes  can  be  simul- 
taneously  loaded,  can  be  provided. 

5 
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Claims 

1.  An  image  forming  apparatus  comprising: 

(a)  a  main  body;  s 
(b)  an  image  forming  means  (1  ,  6-1  3)  for  form- 
ing  an  image,  said  image  forming  means  (1, 
6-13)  being  disposed  in  said  main  body; 
(c)  a  storing  means  (14)  for  storing  recording 
sheets  therein,  said  storing  means  (14)  being  10 
loaded  to  said  main  body  in  a  first  direction;  and 
(d)  a  feeding  means  (16)  for  feeding  out  said 
recording  sheets  from  said  storing  means  (14) 
to  said  image  forming  means  (1  ,  6-1  3)  in  a  sec- 
ond  direction,  wherein  said  second  direction  is  15 
opposite  to  said  first  direction; 
characterized  in  that 
said  apparatus  further  comprising: 
(e)  a  first  detecting  means  (S1)  for  detecting  a 
predetermined  position  of  said  storing  means  20 
(14); 
(f)  a  second  detecting  means  (S2)  for  detecting 
a  fully  loaded  position  of  said  storing  means 
(14); 
(g)  a  conveying  means  (M1  )  for  conveying  said  25 
storing  means  (14)  between  said  predeter- 
mined  position  and  said  fully  loaded  position 
detected  by  said  second  detecting  means  (S2), 

wherein  said  conveying  means  (M1)  automatically  30 
conveys  said  storing  means  (1  4)  into  said  main  body 
when  said  first  detecting  means  (S1)  detects  the 
manual  placement  of  said  storing  means  (1  4)  in  said 
predetermined  position. 

35 
2.  The  apparatus  of  claim  1  ,  wherein 

said  feeding  means  (16)  is  raised  when  said 
storing  means  (1  4)  is  conveyed  by  said  convey- 
ing  means  (M1  )  and  said  feeding  means  (1  6)  is  40 
lowered  to  contact  with  the  uppermost  recording 
sheet  of  said  storing  means  (1  4)  when  said  sec- 
ond  detecting  means  (S2)  detects  said  storing 
means  (14)  in  said  fully  loaded  position. 

45 
3.  The  apparatus  of  claim  1  ,  further  comprising 

a  push-up  means  (142)  for  pushing  up  the 
recording  sheets  stored  in  said  storing  means 
(14),  so 
wherein  said  push-up  means  (1  42)  is  kept  away 
from  a  moving  path  of  said  storing  means  (14) 
when  said  storing  means  (14)  is  conveyed  by 
said  conveying  means  (M1)  and  said  push-up 
means  (142)  is  raised  in  a  specified  position  so  55 
as  to  bring  the  uppermost  recording  sheet  of 
said  storing  means  (14)  in  contact  with  said 
feeding  means  (1  6)  when  said  second  detecting 

means  (S2)  detects  said  storing  means  (14)  in 
said  fully  loaded  position. 

4.  The  apparatus  of  claim  1  ,  further  comprising 

a  slidable  tray  provided  inside  said  main  body 
for  putting  said  storing  means  (14)  thereon, 
wherein  said  conveying  means  (M1)  conveys 
said  slidable  tray  so  as  to  convey  said  storing 
means  (14)  between  said  predetermined  posi- 
tion  and  said  fully  loaded  position. 

5.  The  apparatus  of  any  one  of  claims  1  to  4,  wherein 

said  image  forming  means  (1,  6-13)  includes  a 
transferring  means  (12)  for  transferring  said 
image  formed  by  said  image  forming  means  (1  , 
6-13)  to  said  recording  sheets  fed  from  said 
storing  means  (14)  through  a  conveyance  path 
(15)  for  said  sheets,  said  transferring  means 
(12)  and  said  conveyance  path  (15)  being  dis- 
posed  above  the  position  of  an  end  portion  of 
said  storing  means  (14)  in  a  fully  loaded  state, 
being  the  leading  end  portion  of  said  storing 
means  (14)  with  respect  to  said  second  direc- 
tion. 

6.  The  apparatus  of  any  one  of  claims  1  to  5,  further 
comprising: 

a  removable  process  cartridge  (30)  including  at 
least  a  photosensitive  belt  of  said  image  forming 
means  (1,  6-13), 
wherein  said  removable  process  cartridge  (30) 
is  detachable  from  said  main  body  in  said  sec- 
ond  direction  and  mountable  to  said  main  body 
in  said  first  direction. 

7.  The  apparatus  of  any  one  of  claims  1  to  6,  further 
comprising: 

a  passage  guide  (1  41  A)  provided  at  an  end  por- 
tion  of  said  storing  means  (14),  the  end  portion 
being  the  leading  end  portion  of  said  storing 
means  (14)  with  respect  to  said  second  direc- 
tion  when  said  storing  means  (14)  is  fully 
loaded,  for  guiding  a  recording  sheet  from  a  fur- 
ther  storing  means  (14)  positioned  thereunder. 

Patentanspriiche 

1.  Bilderzeugungsgerat,  umfassend: 

(a)  einen  Hauptkorper, 
(b)  eine  im  Hauptkorper  angeordnete  Bilderzeu- 
gungseinrichtung  (1,  6  -  13)  zum  Erzeugen 
eines  Bilds, 
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(c)  eine  zum  Aufnehmen  oder  Bevorraten  von 
Aufzeichnungsblattern  darin  dienende  Aufnah- 
meeinrichtung  (14),  die  in  einer  ersten  Richtung 
in  den  Hauptkorper  einschiebbar  ist,  und 
(d)  eine  Einzugseinrichtung  (16)  zum  Einziehen 
der  Aufzeichnungsblatter  aus  der  Aufnahme- 
einrichtung  (14)  zur  Bilderzeugungseinrichtung 
(1  ,  6  -  3)  in  einer  zweiten  Richtung,  welche  der 
ersten  Richtung  entgegengesetzt  ist, 
dadurch  gekennzeichnet,  da(3 
das  Gerat  ferner  umfaBt: 
(e)  eine  erste  Detektiereinrichtung  (S1)  zum 
Detektieren  einer  vorbestimmten  Stellung  der 
Aufnahmeeinrichtung  (14), 
(f)  eine  zweite  Detektiereinrichtung  (S2)  zum 
Detektieren  einer  voll  geladenen  bzw.  einge- 
schobenen  Stellung  der  Aufnahmeeinrichtung 
(14),  (und) 
(g)  eine  Fordereinrichtung  (M1)  zum  Fordern 
der  Aufnahmeeinrichtung  (14)  zwischen  der 
vorbestimmten  Stellung  und  der  durch  die 
zweite  Detektiereinrichtung  (S2)  detektierten 
voll  eingeschobenen  Stellung,  wobei  die  For- 
dereinrichtung  (M1)  die  Aufnahmeeinrichtung 

(14)  automatisch  in  den  Hauptkorper  fordert,  wenn 
die  erste  Detektiereinrichtung  (S1)  das  manuelle 
Einsetzen  der  Aufnahmeeinrichtung  (14)  in  die  vor- 
bestimmte  Stellung  detektiert. 

2.  Gerat  nach  Anspruch  1  ,  wobei 

die  Einzugseinrichtung  (16)  angehoben  wird, 
wenn  die  Aufnahmeeinrichtung  (14)  durch  die 
Fordereinrichtung  (M1)  gefordert  wird,  und  die 
Einzugseinrichtung  (16)  in  Beruhrung  mit  dem 
obersten  Aufzeichnungsblatt  (in)  der  Aufnah- 
meeinrichtung  (14)  abgesenkt  wird,  wenn  die 
zweite  Detektiereinrichtung  (S2)  die  Aufnahme- 
einrichtung  (14)  in  der  voll  eingeschobenen 
Stellung  detektiert. 

3.  Gerat  nach  Anspruch  1  ,  ferner  umfassend: 

eine  Hochdruckeinrichtung  (142)  zum  Hoch- 
drucken  der  in  der  Aufnahmeeinrichtung  (14) 
aufgenommenen  Aufzeichnungsblatter, 
wobei  die  Hochdruckeinrichtung  (1  42)  von  einer 
Bewegungsstrecke  der  Aufnahmeeinrichtung 
(14)  weggehalten  wird,  wenn  die  Aufnahmeein- 
richtung  (14)  durch  die  Fordereinrichtung  (M1) 
gefordert  oder  transportiert  wird,  und  die  Hoch- 
druckeinrichtung  (142)  in  eine  bestimmte  Stel- 
lung  angehoben  wird,  urn  das  oberste  Aufzeich- 
nungsblatt  (in)  der  Aufnahmeeinrichtung  (14) 
mit  der  Einzugseinrichtung  (16)  in  Beruhrung  zu 
bringen,  wenn  die  zweite  Detektiereinrichtung 
(S2)  die  Aufnahmeeinrichtung  (14)  in  der  voll 

eingeschobenen  Stellung  detektiert. 

4.  Gerat  nach  Anspruch  1  ,  ferner  umfassend: 

5  einen  innerhalb  des  Hauptkorpers  angeordne- 
ten,  verschiebbaren  Boden  (tray)  zum  Aufset- 
zen  der  Aufnahmeeinrichtung  (14)  auf  diesen, 
wobei  die  Fordereinrichtung  (M1)  den  ver- 
schiebbaren  Boden  transportiert,  urn  die  Auf- 

10  nahmeeinrichtung  (14)  zwischen  der  vorbe- 
stimmten  Stellung  und  der  voll  eingeschobenen 
Stellung  zu  fordern. 

5.  Gerat  nach  einem  der  Anspruche  1  bis  4,  wobei 
15 

die  Bilderzeugungseinrichtung  (1,  6  -  13)  ein 
Ubertragungsmittel  (12)  zum  Ubertragen  des 
durch  die  Bilderzeugungseinrichtung  (1,6-13) 
erzeugten  Bilds  auf  die  aus  der  Aufnahmeein- 

20  richtung  (14)  iiber  eine  Transportstrecke  (15) 
fur  die  Blatter  zugefuhrten  Aufzeichnungsblat- 
ter  aufweist,  und  wobei  das  Ubertragungsmittel 
(12)  und  die  Transportstrecke  (15)  iiber  der 
Position  eines  Endabschnitts  der  Aufnahmeein- 

25  richtung  (14)  in  einem  voll  eingeschobenen 
Zustand  (derselben)  angeordnet  sind,  welcher 
(Endabschnitt)  der  vorlaufende  Endabschnitt 
der  Aufnahmeeinrichtung  (14)  in  bezug  auf  die 
zweite  Richtung  ist. 

30 
6.  Gerat  nach  einem  der  Anspruche  1  bis  5,  ferner 

umfassend: 

eine(n)  herausnehmbare(n)  ProzeBpatrone 
35  oder  -einschub  (30),  die  bzw.  der  zumindest  ein 

lichtempfindliches  Band  der  Bilderzeugungs- 
einrichtung  (1,6-13)  enthalt, 
wobei  die  (der)  herausnehmbare  ProzeBpa- 
trone  oder  -einschub  (30)  in  der  zweiten  Rich- 

40  tung  aus  dem  Hauptkorper  herausnehmbar  und 
in  der  ersten  Richtung  in  den  Hauptkorper  ein- 
setzbar  ist. 

7.  Gerat  nach  einem  der  Anspruche  1  bis  6,  ferner 
45  umfassend: 

eine  an  einem  Endabschnitt  der  Aufnahmeein- 
richtung  (1  4),  welcher  Endabschnitt  der  vorlau- 
fende  Endabschnitt  der  Aufnahmeeinrichtung 

so  (14)  in  bezug  auf  die  zweite  Richtung  ist,  wenn 
die  Aufnahmeeinrichtung  (14)  voll  geladen  oder 
eingeschoben  ist,  vorgesehene  Durchlauffuh- 
rung  (141  A)  zum  Fuhren  eines  Aufzeichnungs- 
blatts  aus  einer  weiteren,  darunter  positionier- 

55  ten  Aufnahmeeinrichtung  (14). 
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Revendications 

1.  Appareil  de  formation  d'image  comprenant  : 

a)  un  corps  principal, 
b)  un  dispositif  (1,  6-13)  de  formation  d'une 
image,  ce  dispositif  (1  ,  6-1  3)  de  formation  d'une 
image  etant  place  dans  le  corps  principal, 
c)  un  dispositif  (14)  de  stockage  de  feuilles 
d'enregistrement,  ce  dispositif  de  stockage  (14) 
etant  charge  dans  le  corps  principal  dans  une 
premiere  direction,  et 
d)  un  dispositif  (16)  destine  a  faire  sortir  les 
feuilles  d'enregistrement  du  dispositif  de  stoc- 
kage  (1  4)  vers  le  dispositif  de  formation  d'image 
(1,  6-13)  dans  une  seconde  direction,  la 
seconde  direction  etant  opposee  a  la  premiere, 

caracterise  en  ce  que 
I'appareil  comporte  en  outre  : 

e)  un  premier  dispositif  (S1  )  de  detection  d'une 
position  predeterminee  du  dispositif  de  stoc- 
kage  (14), 
f)  un  second  dispositif  (S2)  de  detection  d'une 
position  de  chargement  complet  du  dispositif  de 
stockage  (14), 
g)  un  dispositif  (M1)  de  transport  du  dispositif 
de  stockage  (14)  entre  ladite  position  predeter- 
minee  et  la  position  totalement  chargee  detec- 
tee  par  le  second  dispositif  de  detection  (S2), 

dans  lequel  le  dispositif  (M1)  destine  a  transporter 
assure  le  transport  automatique  du  dispositif  de 
stockage  (14)  dans  le  corps  principal  lorsque  le  pre- 
mier  dispositif  de  detection  (S1  )  detecte  le  position- 
nement  manuel  du  dispositif  de  stockage  (14)  dans 
la  position  predeterminee. 

2.  Appareil  selon  la  revendication  1  ,  dans  lequel 

3. 

cement  du  dispositif  de  stockage  (14)  lorsque 
ce  dispositif  de  stockage  (14)  est  transports  par 
le  dispositif  de  transport  (M1),  et  le  dispositif  de 
poussee  ascendante  (142)  est  souleve  en  posi- 

5  tion  specifiee  afin  que  la  feuille  superieure 
d'enregistrement  du  dispositif  de  stockage  (14) 
soit  mise  au  contact  du  dispositif  (16)  destine  a 
faire  sortir  les  feuilles  lorsque  le  second  dispo- 
sitif  de  detection  (S2)  detecte  le  fait  que  le  dis- 

10  positif  de  stockage  (14)  occupe  la  position  de 
chargement  complet. 

4.  Appareil  selon  la  revendication  1,  comprenant  en 
outre  : 

15 
un  plateau  coulissant  place  a  I'interieur  du  corps 
principal  et  sur  lequel  le  dispositif  de  stockage 
(14)  est  destine  a  etre  place,  et 
dans  lequel  le  dispositif  de  transport  (M1  )  trans- 

20  porte  le  plateau  coulissant  afin  qu'il  transporte 
le  dispositif  de  stockage  (14)  entre  ladite  posi- 
tion  predeterminee  et  la  position  de  chargement 
complet. 

25  5.  Appareil  selon  I'une  quelconque  des  revendications 
1  a  4,  dans  lequel 

le  dispositif  (1  ,6-13)  de  formation  d'image  com- 
porte  un  dispositif  (12)  de  report  de  I'image  tor- 

so  mee  par  le  dispositif  de  formation  d'image  (1, 
6-13)  sur  les  feuilles  d'enregistrement  transmi- 
ses  par  le  dispositif  de  stockage  (14)  par  I'inter- 
mediaire  du  trajet  (1  5)  de  transport  des  feuilles, 
le  dispositif  de  report  (12)  et  le  trajet  de  transport 

35  (1  5)  etant  places  au-dessus  de  la  position  d'une 
partie  d'extremite  du  dispositif  de  stockage  (14) 
a  I'etat  de  chargement  complet,  et  formant  la 
partie  d'extremite  avant  du  dispositif  de  stoc- 
kage  (14)  dans  la  seconde  direction. 

40 le  dispositif  (16)  destine  a  faire  avancer  les  40 
feuilles  est  souleve  lorsque  le  dispositif  de  stoc- 
kage  (1  4)  est  transporte  par  le  dispositif  (M1  )  de 
transport  et  le  dispositif  (1  6)  destine  a  faire  sortir 
les  feuilles  est  abaisse  au  contact  de  la  feuille 
superieure  d'enregistrement  du  dispositif  de  45 
stockage  (14)  lorsque  le  second  dispositif  (S2) 
detecte  le  fait  que  le  dispositif  de  stockage  (14) 
se  trouve  dans  la  position  totalement  chargee. 

Appareil  selon  la  revendication  1,  comprenant  en  so 
outre  : 

un  dispositif  de  poussee  ascendante  (1  42)  des- 
tine  a  pousser  vers  le  haut  des  feuilles  d'enre- 
gistrement  conservees  dans  le  dispositif  de  55 
stockage  (14), 
dans  lequel  le  dispositif  de  poussee  ascendante 
(1  42)  est  maintenu  a  distance  du  trajet  de  depla- 

6.  Appareil  selon  I'une  quelconque  des  revendications 
1  a  5,  comprenant  en  outre  : 

une  cartouche  amovible  (30)  de  traitement  com- 
prenant  au  moins  une  courroie  photosensible 
du  dispositif  de  formation  d'image  (1  ,  6-1  3),  et 
dans  lequel  la  cartouche  amovible  (30)  de  trai- 
tement  peut  etre  separee  du  corps  principal 
dans  la  seconde  direction  et  etre  montee  sur  le 
corps  principal  dans  la  premiere  direction. 

7.  Appareil  selon  I'une  quelconque  des  revendications 
1  a  6,  comprenant  en  outre  : 

un  guide  (141  A)  a  passage  place  a  une  partie 
d'extremite  du  dispositif  de  stockage  (14),  la 
partie  d'extremite  formant  la  partie  d'extremite 
avant  du  dispositif  de  stockage  (14)  par  rapport 

8 
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a  la  seconde  direction  lorsque  le  dispositif  de 
stockage  (1  4)  est  totalement  charge  afin  qu'une 
feuille  d'enregistrement  provenant  d'un  disposi- 
tif  supplemental  de  stockage  (14)  place 
au-dessous  soit  guidee.  s 
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