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Description 

This  invention  relates  to  an  image  forming  appa- 
ratus  which  is  equipped  with  storage  means  for  stor- 
ing  a  recording  medium,  and  feed  means  including 
first  and  second  paper  feed  rollers,  said  first  paper 
feed  roller  delivering  the  recording  medium  from  the 
storage  means  and  abutting  it  to  said  second  paper 
feed  roller  and  said  second  paper  feed  roller  feeding 
the  abutted  recording  medium  to  an  image  forming 
unit. 

A  prior  art  example  will  be  explained  with  refer- 
ence  to  the  accompanying  drawings.  Fig.  6  is  a  struc- 
tural  view  of  an  electrophotographic  reproducing  ap- 
paratus  as  a  prior  art  example. 

In  Fig.  6,  a  document  glass  plate  1  which  is  made 
of  transparent  glass  and  on  which  a  document  D  is  to 
be  placed  is  disposed  at  the  center  of  the  upper  por- 
tion  of  a  reproducing  apparatus  main  body  and  a 
scale  plate  2  for  designating  the  placement  position 
in  accordance  with  the  size  of  the  document  D  is  dis- 
posed  at  the  left  end  of  the  document  glass  plate  1  . 
A  document  cover  3  capable  of  covering  the  docu- 
ment  D  placed  on  the  document  glass  plate  1  is  dis- 
posed  at  the  upper  part  of  this  plate  1  in  such  a  man- 
ner  as  to  be  capable  of  turning  down  forwardly.  The 
document  D  is  placed  on  the  document  glass  plate  1 
in  match  with  the  scale  designated  by  the  scale  plate 
2  and  when  covered  with  the  document  cover  3,  its 
movement  is  restricted. 

A  first  mirror  unit  6  equipped  with  an  exposure 
lamp  4  and  a  first  mirror  5  is  disposed  below  the  docu- 
ment  glass  plate  1  and  inside  the  reproducing  appa- 
ratus  main  body  in  such  a  manner  as  to  be  capable 
of  moving  linearly  to  the  right  and  left  in  Fig.  6  in  par- 
allel  with  the  document  glass  plate  1,  and  capable  of 
scanning  the  full  surface  of  the  document  D.  Asecond 
mirror  unit  9  formed  by  integrating  second  and  third 
mirrors  7  and  8  can  linearly  move  to  the  right  and  left 
in  Fig.  6  and  in  parallel  with  the  document  glass  plate 
1  at  the  speed  which  is  the  half  of  the  first  mirror  unit 
6  in  such  a  manner  as  to  keep  a  predetermined  optical 
path  length.  Amain  lens  1  0  is  the  lens  to  which  the  re- 
flected  rays  of  lightfrom  the  document  D  on  the  docu- 
ment  glass  plate  1  are  incident  after  being  reflected 
by  the  first,  second  and  third  mirrors  5,  7,  8,  and  the 
rays  of  light  leaving  this  main  lens  10  are  incident  into 
a  photosensitive  drum  12  as  an  image  retainer 
through  a  fourth  mirror  11  and  through  a  slit  1  3.  These 
first  and  second  mirror  units  6  and  9  are  driven  by  an 
optical  system  driving  motor  not  shown  in  the  draw- 
ing. 

A  charging  electrode  14  charges  uniformly  the 
photosensitive  drum  12.  Accordingly,  electrostatic  la- 
tent  images  are  formed  sequentially  on  the  photosen- 
sitive  drum  12  rotating  clockwise  in  Fig.  4  due  to  the 
incidence  of  rays  of  light  from  the  optical  system  de- 
scribed  above.  A  developing  device  15  converts  the 

electrostatic  latent  image  on  this  photosensitive  drum 
12  to  a  visible  toner  image. 

On  the  other  hand,  a  paper  feeder  for  feeding 
transfer  paper  comprises  a  paper  cassette  16forstor- 

5  ing  transfer  paper  (recording  medium)  P,  a  first  paper 
feed  roller  17  for  delivering  one  by  one  this  transfer 
paper  P  from  the  paper  cassette  1  6,  a  second  paper 
feed  roller  18  for  feeding  delivered  transfer  paper  P  to 
the  photosensitive  drum  12  side,  and  guide  plates  19 

10  and  20  disposed  between  the  paper  cassette  16  and 
the  second  paper  feed  roller  18  and  between  the  sec- 
ond  paper  feed  roller  18  and  a  transfer  electrode 
which  will  be  described  later.  At  the  time  of  reproduc- 
tion,  transfer  paper  P  inside  the  paper  cassette  16  is 

15  delivered  by  the  first  paper  feed  roller  17  and  is  abut- 
ted  against  the  second  paper  feed  roller  18  while  be- 
ing  guided  by  the  guide  plate  19.  The  second  paper 
feed  roller  18  is  driven  by  a  paper  feed  timing  signal 
which  brings  the  tip  of  the  toner  image  on  the  photo- 

20  sensitive  drum  1  2  into  conformity  with  the  tip  of  trans- 
fer  paper  P. 

A  transfer  electrode  21  transfers  the  toner  image 
on  the  photosensitive  drum  12  onto  transfer  paper  P 
and  a  separating  electrode  22  separates  transfer  pa- 

25  per  P  from  the  photosensitive  drum  12.  Transfer  pa- 
per  P  separated  there  is  sent  to  a  fixing  device  24 
through  transfer  paper  conveyor  means  23,  is  sub- 
jected  to  fusion-fixing  by  a  heat-fixing  roller  and  a 
press  roller  and  is  thereafter  discharged  by  a  paper 

30  discharge  roller  25  onto  a  paper  tray  26.  These  first 
paperfeed  roller  17,  second  paperfeed  roller  18,  pho- 
tosensitive  drum  12  and  paper  discharge  roller  25  are 
driven  by  a  paperfeed  system  driving  motor  which  is 
not  shown  in  the  drawing. 

35  After  the  transfer  step  is  complete,  the  toner  re- 
maining  on  the  photosensitive  drum  12  is  removed  by 
a  cleaning  device  27.  In  order  to  make  this  removal 
easy,  a  cleaning/charge  eliminating  electrode  28  for 
effecting  A.C.  corona  discharge  is  disposed  at  its  pre- 

40  stage.  A  charge  eliminating  unit  29  for  erasing  the 
charge  of  the  non-image  portions  is  disposed  at  the 
post-stage  of  the  charging  electrode  14  so  as  to  pre- 
vent  the  toner  from  attaching  to  the  non-image  por- 
tions  and  in  such  a  manner  as  to  face  the  photosen- 

45  sitive  drum  12.  Incidentally,  reference  numerals  30 
and  31  represent  a  precharge  exposure  unit  and  an 
exposure  unit  before  transfer,  respectively. 

In  the  prior  art  example  having  the  construction 
described  above,  the  second  paperfeed  roller  18  is 

so  driven  by  the  paper  feed  timing  signal  such  that  the 
tip  of  the  toner  image  on  the  photosensitive  drum  12 
is  in  conformity  with  the  tip  of  transfer  paper  P.  This 
timing  signal  is  generated  from  a  timing  sensor,  not 
shown,  when  the  first  mirror  unit  6  reaches  a  prede- 

55  termined  position. 
If  the  paper  cassette  16  has  a  two-stage  struc- 

ture,  the  timing  signal  is  generated  at  the  same  timing 
for  both  transfer  paper  P  which  is  supplied  from  the 
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paper  cassette  16  of  the  upper  stage  and  transfer  pa- 
per  P  which  is  supplied  from  the  paper  cassette  16  of 
the  lower  stage. 

However,  the  paper  feed  path  (the  route  from 
each  paper  cassette  16  to  the  second  paperfeed  roll- 
er  18)  is  different  between  transfer  paper  P  supplied 
from  the  paper  cassette  16  of  the  upper  stage  and 
transfer  paper  P  supplied  from  the  paper  cassette  16 
of  the  lower  stage.  Since  transfer  paper  P  is  fed  while 
it  keeps  sliding  contact  with  the  paperfeed  path,  a  del- 
icate  sliding  difference  occurs  on  the  second  paper 
feed  roller  18  depending  on  the  level  of  the  frictional 
resistance  to  transfer  paper  P  and  therefore  the  prob- 
lems  occurs  in  that  the  tip  of  the  toner  image  on  the 
photosensitive  drum  12  does  not  coincide  with  the  tip 
of  transfer  paper  P. 

In  the  prior  art  example  having  the  construction 
described  above,  the  paperfeed  path  (the  route  from 
each  paper  cassette  16  to  the  second  paperfeed  roll- 
er  18)  is  different  between  transfer  paper  P  supplied 
from  the  paper  cassette  16  of  the  upper  stage  and 
transfer  paper  P  supplied  from  the  paper  cassette  16 
of  the  lower  stage.  Since  transfer  paper  P  is  supplied 
while  keeping  sliding  contact  with  the  paper  feed 
path,  a  delicate  sliding  difference  occurs  at  the  sec- 
ond  paperfeed  roller  18  depending  on  the  level  of  the 
frictional  resistance  to  transfer  paper  P  and  a  differ- 
ence  of  the  paper  feed  speed  occurs  depending  on 
the  position  of  the  paperfeed  cassette  16. 

However,  since  the  optical  system  (scanning  sys- 
tem)  and  the  paper  feed  system  are  driven  by  sepa- 
rate  motors,  respectively,  there  occurs  a  problem  that 
the  length  of  the  image  of  the  document  D  in  the  paper 
feed  direction  obtained  by  scanning  is  different  from 
the  length  of  the  image  transferred  actually  onto 
transfer  paper  P  in  the  paper  feed  direction  depend- 
ing  on  the  position  of  the  paper  cassette  16. 

In  the  case  of  a  certain  copying  machine  wherein 
a  three-stage  paper  cassette  16  is  provided,  for  ex- 
ample,  the  length  of  the  image  transferred  to  transfer 
paper  P  of  an  A3  size  of  an  intermediate  stage  in  the 
paperfeed  direction  becomes  shorter  by  0.3%  in  com- 
parison  with  transfer  paper  P  of  the  A3  size  of  the  pa- 
per  cassettte  of  the  upper  stage.  Similarly,  the  length 
of  the  image  transferred  to  transfer  paper  of  an  A4R 
size  of  the  paper  cassette  of  the  upperstage  in  the  pa- 
per  feed  direction  becomes  longer  by  0.1%. 

The  document  US-A-4,260,241  describes  image 
forming  apparatus  comprising: 

scanning  means  for  scanning  a  document; 
an  image  forming  unit  responsive  to  the  scan- 

ning  means  for  forming  an  image  of  said  scanned 
document  and  operable  to  form  a  recording  of  the  im- 
age  on  recording  paper; 

common  paperfeed  roller  means  for  feeding  a 
sheet  of  recording  paper  to  said  unit  for  recordal  of  the 
image  thereon; 

first  and  second  recording  paper  storage 

means  each  associated  with  paper  supply  roller 
means  for  supplying  individual  sheets  of  the  record- 
ing  paper  from  that  storage  means  and  for  delivering 
the  supplied  sheet  to  abut  the  common  paper  feed 

5  roller  means; 
guide  means  defining  paper  sheet  guide  paths 

upto  said  common  roller  means  and  between  said 
common  roller  means  and  said  image  forming  unit; 
and 

10  control  means  for  controlling  operation  of  the 
scanning  means. 

The  present  invention  has  the  features  men- 
tioned  above  and  is  characterized  by: 

selection  means  operable  to  select  the  first  or 
15  second  recording  paper  storage  means  and  to  pro- 

vide  a  signal  representative  of  the  selected  storage 
means  to  said  control  means;  and 

said  control  means  including  variable  drive 
speed  means  responsive  to  said  signal  to  alter  the 

20  drive  speed  of  said  scanning  means  to  cause  said 
drive  speed  to  be  in  the  same  degree  of  conformity 
with  the  feed  speed  of  said  common  paperfeed  roller 
means  irrespective  of  whether  a  recording  sheet  is 
being  supplied  from  said  first  or  second  said  record- 

25  ing  paper  storage  means. 
The  present  invention  thereby  identifies  and 

takes  into  account  the  slight  sliding  differences  that 
occur  in  practice  when  a  sheet  of  recording  paper  is 
fed  by  the  common  paperfeed  roller  means  along  the 

30  guide  means  respectively  from  the  first  and  from  the 
second  recording  paper  storage  means. 

An  embodiment  of  the  present  invention  will  now 
be  described,  by  way  of  example,  with  reference  to 
the  accompanying  drawings,  in  which: 

35  Figure  1  is  a  block  diagram  showing  the  principle 
portions  of  an  image  forming  apparatus  outside 
the  scope  of  the  present  invention; 
Figure  2  is  a  structural  view  of  image  forming  ap- 
paratus  in  relation  to  which  the  arrangements  of 

40  Figs.  1,  3  and  4  will  be  described  as  well  as  the 
embodiment  of  the  invention  of  Fig.  5; 
Fig.  3  is  a  structural  view  of  a  transfer  paper  size 
detector  in  Fig.  1; 
Fig.  4  is  a  block  diagram  showing  the  principal 

45  portions  of  another  image  forming  apparatus  out- 
side  the  scope  of  the  present  invention; 
Fig.  5  is  a  block  diagram  showing  the  principle 
portions  of  an  embodiment  of  the  present  inven- 
tion,  for  consideration  in  combination  with  Fig.  2; 

so  and 
Fig.  6  is  a  structural  view  of  an  electrophoto- 
graphic  reproducing  apparatus  as  an  example  of 
the  prior  art. 
First  of  all,  the  mechanical  construction  of  the  im- 

55  age  forming  apparatus  will  be  explained  with  refer- 
ence  to  Fig.  2.  In  Fig.  2,  a  document  glass  plate  41  on 
which  a  document  D  is  placed  and  which  is  made  of 
transparent  glass  is  disposed  at  the  centeron  a  repro- 

3 
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ducing  apparatus  main  body  and  a  scale  plate  42  for 
designating  the  placement  position  of  the  document 
D  in  accordance  with  its  size  is  disposed  at  the  left 
end  of  the  document  glass  plate  41  .  Further,  a  docu- 
ment  cover  43  for  covering  the  document  D  placed  on  5 
the  document  glass  plate  41  is  disposed  at  the  part  of 
the  glass  plate  41  ,  in  such  a  manner  as  to  be  capable 
of  turning  down  forwardly.  The  document  D  is  placed 
on  the  document  glass  plate  41  in  accordance  with 
the  scale  designated  by  the  scale  plate  42  and  when  10 
covered  with  the  document  cover  43,  its  movement  is 
restricted. 

A  first  mirror  unit  46  equipped  with  an  exposure 
lamp  44  and  a  first  mirror  45  is  disposed  below  the 
document  glass  plate  41  and  inside  the  reproducing  15 
apparatus  main  body  in  parallel  with  the  document 
glass  plate  41  and  in  such  a  manner  as  to  be  capable 
of  moving  linearly  to  the  right  and  left  in  Fig.  2  and  to 
scan  the  full  surface  of  the  document  D.  Asecond  mir- 
ror  unit  49  formed  by  integrating  second  and  third  mir-  20 
rors  47  and  48  is  allowed  to  move  linearly  to  the  right 
and  left  in  Fig.  2  and  in  parallel  with  the  document 
glass  plate  41  at  the  speed  of  1/2  of  the  first  mirror  unit 
46.  These  mirror  units  46  and  49  are  driven  by  an  opt- 
ical  system  motor  100  and  this  motor  is  in  turn  driven  25 
variably  by  a  driving  circuit  101  of  a  PLL  control  sys- 
tem.  Amain  lens  50  is  the  lens  to  which  the  reflected 
rays  of  light  from  the  document  D  on  the  document 
glass  plate  41  are  incident  after  being  reflected  by  the 
first,  second  and  third  mirrors  45,  47,  48,  and  the  rays  30 
of  light  leaving  this  main  lens  50  are  incident  into  a 
photosensitive  drum  52  as  an  image  retainer  through 
a  fourth  mirror  51  and  a  slit  53. 

A  charging  electrode  54  charges  uniformly  the 
photosensitive  drum  52.  Accordingly,  electrostatic  la-  35 
tent  images  are  formed  sequentially  on  the  photosen- 
sitive  drum  52  rotating  clockwise  in  Fig.  2  due  to  the 
incidence  of  rays  of  light  from  the  optical  system  de- 
scribed  above.  A  developing  device  55  converts  the 
electrostatic  latent  image  on  the  photosensitive  drum  40 
52  to  a  visible  toner  image. 

On  the  other  hand,  a  paper  feed  device  for  feed- 
ing  transfer  paper  P  consists  of  paper  cassettes  56 
(two  cassettes  are  shown  in  Fig.  2)  forstoring  transfer 
paper  P  (recording  medium),  a  first  paper  feed  roller  45 
57  for  delivering  one  by  one  transfer  paper  P  from  the 
paper  cassette  56,  a  second  paper  feed  roller  58  for 
feeding  the  delivered  transfer  paper  P  to  the  photo- 
sensitive  drum  52  side,  and  guide  plates  59  and  60 
disposed  between  the  paper  cassette  56  and  the  sec-  50 
ond  paperfeed  roller  58  and  between  the  second  pa- 
per  feed  roller  58  and  a  later-appearing  transfer  elec- 
trode.  At  the  time  of  reproduction,  transfer  paper  P  in- 
side  the  selected  paper  cassette  56  is  delivered  by 
the  first  paper  feed  roller  57,  is  guided  by  the  guide  55 
plate  59  and  then  abutted  against  the  second  paper 
feed  roller  58.  The  second  paper  feed  roller  58  is  driv- 
en  by  a  paper  feed  timing  signal  from  a  control  unit 

76  so  that  the  tip  of  the  toner  image  on  the  photosen- 
sitive  drum  52  is  in  comformity  with  the  tip  of  transfer 
paper  P. 

A  transfer  electrode  61  transfers  the  toner  image 
on  the  photosensitive  drum  52  to  transfer  paper  P  and 
a  separating  electrode  62  separates  transfer  paper  P 
from  the  photosensitive  drum  52.  Transfer  paper  P 
separated  here  is  sent  to  a  fixing  device  64  through 
transfer  paper  conveyor  means  63,  is  subjected  to  fu- 
sion-fixing  by  a  heat  fixing  roller  and  a  press  roller  and 
is  thereafter  discharged  onto  a  tray  66  by  a  paper  dis- 
charge  roller  65.  After  the  transfer  step  is  complete, 
the  toner  remaining  on  the  photosensitive  drum  52  is 
removed  by  a  cleaning  device  67.  To  facilitate  this  re- 
moval,  a  cleaning/charge  eliminating  electrode  68  for 
effecting  A.C.  corona  discharge  is  disposed  at  a  pre- 
stage.  Acharge  eliminating  unit  69  for  eliminating  the 
charge  of  non-image  portions  by  light  is  disposed  at 
the  post-stage  of  the  charge  electrode  54  in  such  a 
manner  as  to  face  the  photosensitive  drum  52,  in  or- 
der  to  prevent  adhesion  of  the  toner  to  the  non-image 
portions.  Incidentally,  reference  numerals  70  and  71 
represent  a  precharge  exposure  unit  and  an  exposure 
unit  before  transfer,  respectively. 

Further,  reference  numeral  72  represents  a  tim- 
ing  sensor  responsive  to  the  arrival  of  the  first  mirror 
unit  46  at  a  predetermined  position  and  reference  nu- 
meral  73  represents  a  clutch  of  a  solenoid  driving  type 
which  transmits  or  cuts  off  the  driving  force  to  the 
second  paperfeed  roller  58. 

Reference  numeral  74  represents  a  transfer  pa- 
per  size  detector  for  detecting  the  size  of  transfer  pa- 
per  P  stored  in  the  paper  cassette  56.  Image  forming 
apparatus  including  such  a  size  detector  74  alone  is 
outside  the  scope  of  the  present  invention. 

Here,  the  transfer  paper  size  detector  74  will  be 
explained  with  reference  to  Fig.  3.  In  Fig.  3,  maximum 
four  protuberances  56a  corresponding  to  the  sizes  of 
transfer  paper  P  are  fitted  to  the  tip  surface  of  the  pa- 
per  cassette  56.  On  the  other  hand,  four  microswitch- 
es  75  are  disposed  on  the  apparatus  side.  When  the 
paper  cassette  56  is  set  to  the  apparatus,  the  protu- 
berances  56a  push  the  microswitches  75.  The  size  of 
transfer  paper  P  is  detected  by  the  kind  of  this  pushed 
microswitch  75. 

Next,  the  circuit  construction  of  the  principal  por- 
tions  of  this  apparatus  will  be  explained  with  refer- 
ence  to  Fig.  1.  In  Fig.  1,  reference  numeral  76  repre- 
sents  a  control  unit  of  the  reproducing  apparatus. 
This  control  unit  76  is  provided  with  a  non-volatile 
RAM  77,  into  which  the  driving  timing  data  of  the  sec- 
ond  paper  feed  roller  58  for  each  size  of  transfer  pa- 
per  P,  that  are  determined  in  advance,  are  written  and 
with  a  CPU  78  which  reads  out  the  data  written  into 
the  non-volatile  RAM  77  and  sets  the  data  to  a  timer 
IC79. 

Reference  numeral  80  represents  a  driving  circuit 
for  driving  a  solenoid  of  a  clutch  73. 

4 
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Next,  the  operation  of  the  construction  described 
above  will  be  explained.  A  difference  of  this  appara- 
tus  from  the  prior  art  example  lies  in  the  paper  feed 
operation  from  the  second  paper  feed  roller  58  to  the 
photosensitive  drum  52.  Since  the  rest  of  the  opera- 
tions  are  the  same  as  those  in  the  prior  art  example, 
their  explanations  will  be  omitted. 

Predetermined  data  which  permit  the  tip  of  the  to- 
ner  image  on  the  photosensitive  drum  52  to  become 
coincident  with  the  tip  of  transfer  paper  P  fed  are  writ- 
ten  into  the  non-volatile  RAM  77  for  each  size  of 
transfer  paper  P  at  the  time  of  assembly  or  mainte- 
nance  in  consideration  of  the  load  of  the  frictional  re- 
sistance  of  the  guide  plates  59,  60,  and  the  like. 

First  of  all,  the  control  unit  76  receives  the  size 
data  of  transfer  paper  P  stored  in  the  paper  cassette 
56  from  the  transfer  paper  size  detector  74.  Next, 
CPU  78  selects  the  data  corresponding  to  the  size  of 
transfer  paper  P  from  the  non-volatile  RAM  77  and 
sets  them  to  the  timer  IC  79.  When  the  first  mirror  unit 
46  starts  scanning  and  reaches  a  predetermined  pos- 
ition,  the  timing  sensor  72  responds  to  this  arrival  and 
provides  the  timing  signal  to  the  timer  IC  79.  Receiv- 
ing  a  timing  signal,  the  timer  IC  79  actuates  the  driv- 
ing  circuit  80  on  the  basis  of  the  set  data.  When  the 
driving  circuit  80  operates,  the  solenoid  of  the  clutch 
73  operates  and  the  second  paperfeed  roller  58  feeds 
transfer  paper  P  to  the  photosensitive  drum  52. 

According  to  the  construction  described  above,  it 
is  possible  to  feed  transfer  paper  P  to  the  photosen- 
sitive  drum  52  at  the  same  timing  irrespective  of  the 
size  of  transfer  paper  P. 

The  present  invention  is  applied  to  an  image 
forming  apparatus  having  a  plurality  of  sets  of  cas- 
settes.  In  this  case,  data  corresponding  to  (number  of 
stages  of  cassettes  X  sizes  of  transfer  paper  P)  are 
recorded  into  the  non-volatile  RAM  77,  and  the  con- 
trol  unit  76  receives  the  position  data  of  the  selected 
paper  cassette  56  and  the  size  data  of  transfer  paper 
P  and  selects  the  corresponding  data  from  the  non- 
volatile  RAM  77. 

Furthermore,  the  present  invention  is  not  partic- 
ularly  limited  to  the  reproducing  apparatus  but  can  of 
course  be  applied  to  other  image  forming  apparatus- 
es  such  as  a  laser  beam  printer. 

In  the  apparatus  of  Fig.  2,  the  driving  timing  data 
of  the  second  paperfeed  roller  58  that  are  determined 
in  advance  depending  on  the  position  of  the  paper 
cassette  56  are  written  into  the  non-volatile  RAM  77 
of  the  control  unit  76  of  the  reproducing  apparatus 
and  CPU  78  reads  out  the  data  written  into  the  non- 
volatile  RAM  77  and  sets  them  to  the  timer  IC  79. 

The  apparatus  has  cassette  selection  means 
(not  shown)  including  a  switch  which  is  disposed  on 
the  main  panel  for  selecting  whether  transfer  paper  P 
of  the  upper  paper  cassette  56  or  transfer  paper  P  of 
the  lower  cassette  56  is  to  be  fed. 

The  predetermined  data  which  permit  the  feed  of 

transfer  paper  P  to  the  photosensitive  drum  52  at  the 
same  timing  irrespective  of  the  position  of  the  paper 
cassette  56  are  written  into  the  non-volatile  RAM  77 
at  the  time  of  assembly  or  maintenance  in  consider- 

5  ation  of  the  load  of  the  frictional  resistance  of  the 
guide  plates  59,  60,  and  the  like. 

First  of  all,  the  operator  decides  whether  transfer 
paper  P  of  the  upper  paper  cassette  56  or  transfer  pa- 
per  P  of  the  lower  paper  cassette  56  is  to  be  used,  by 

10  use  of  the  cassette  selection  means.  At  this  time,  the 
data  of  the  selected  paper  cassette  56  is  received  by 
CPU  78  and  CPU  78  selects  the  data  corresponding 
to  the  selected  paper  cassette  57  from  the  non-vola- 
tile  RAM  77  and  sets  them  to  the  timer  IC  79.  When 

15  the  first  mirror  unit  46  starts  scanning  and  then  reach- 
es  a  predetermined  position,  the  timing  sensor  72  op- 
erates  in  response  thereto  and  provides  the  timing 
signal  to  the  timer  CI  79.  Receiving  the  timing  signal, 
the  timer  IC  79  actuates  the  driving  circuit  80  on  the 

20  basis  of  the  set  data.  When  the  driving  circuit  80  op- 
erates,  the  solenoid  of  the  clutch  73  operates  and  the 
second  paper  feed  roller  58  feeds  the  transfer  paper 
P  to  the  photo-sensitive  drum  52. 

According  to  the  construction  described  above, 
25  transfer  paper  P  can  be  supplied  to  the  photosensitive 

drum  at  the  same  timing  irrespective  of  the  set  posi- 
tion  of  the  paper  cassette  56. 

In  an  apparatus  having  a  temporary  stacker  for 
effecting  double-face  reproduction,  variance  of  tim- 

30  ing  can  be  eliminated  by  writing  into  the  non-volatile 
RAM  those  data  which  take  into  consideration  the 
frictional  resistance  of  the  feed  path  from  the  stacker 
to  the  photosensitive  drum. 

Since  the  control  means  for  driving  the  second 
35  paper  feed  roller  at  the  timing  at  which  the  tip  of  the 

image  in  the  image  forming  unit  is  in  conformity  with 
the  tip  of  the  recording  medium  is  disposed  for  each 
of  a  plurality  of  storage  means,  it  is  possible  to  accom- 
plish  the  image  forming  apparatus  capable  of  supply- 

40  ing  the  recording  medium  to  the  image  forming  unit  at 
the  same  timing  irrespective  of  the  position  of  the 
storage  means  of  the  recording  medium. 

In  an  image  forming  apparatus  shown  in  Fig.  4, 
and  which  is  outside  the  scope  of  the  present  inven- 

ts  tion,  the  driving  speed  data  of  the  scanning  system 
which  brings  the  driving  speed  of  the  scanning  system 
into  conformity  with  the  driving  speed  of  the  feed  sys- 
tem  for  each  size  of  transfer  paper  P  are  written  into 
the  non-volatile  RAM  77  at  the  time  of  its  assembly 

so  or  maintenance  in  consideration  of  the  load  of  the  fric- 
tional  resistance  of  the  guide  plates  59,  60,  and  the 
like. 

First  of  all,  the  control  unit  76  receives  the  size 
data  of  transfer  paper  P  stored  in  the  paper  cassette 

55  56  from  the  transfer  paper  size  detector  74.  Next, 
CPU  78  selects  the  data  corresponding  to  the  size  of 
transfer  paper  P  from  the  non-volatile  RAM  77  and 
sets  it  to  the  driving  circuit  101.  The  optical  system 
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driving  motor  100  is  then  driven  on  the  basis  of  this 
data. 

According  to  the  construction  described  above, 
the  driving  speed  of  the  feed  system  can  be  brought 
into  conformity  with  the  driving  speed  of  the  optical 
system  irrespective  of  the  size  of  transfer  paper  P.  Ac- 
cordingly,  no  difference  occurs  between  the  length  of 
the  image  of  the  document  D  in  the  feed  direction  ob- 
tained  by  scanning  and  the  length  of  the  image  in  the 
feed  direction  transferred  onto  transfer  paper  P. 

As  described  above,  since  this  apparatus  in- 
cludes  the  control  means  for  controlling  the  scan- 
driving  means  for  each  size  of  the  recording  medium 
so  that  the  feed  speed  of  the  feed  means  is  in  con- 
formity  with  the  driving  speed  of  the  scan-driving 
means,  it  is  possible  to  accomplish  the  image  forming 
apparatus  which  does  not  generate  the  difference  of 
the  driving  speed  between  the  feed  system  and  the 
scanning  system  irrespective  of  the  size  of  the  record- 
ing  medium. 

In  an  embodiment  of  the  present  invention  shown 
in  Fig.  5,  the  driving  speed  data  of  the  optical  system 
driving  motor  100  determined  in  advance  depending 
on  the  position  of  the  paper  cassette  56  are  written 
into  the  non-volatile  RAM  77  of  the  control  unit  76, 
and  CPU  78  reads  out  the  data  written  into  the  non- 
volatile  RAM  77  and  sets  them  to  the  driving  circuit 
101.  In  Fig.  5,  reference  numeral  81  represents  cas- 
sette  selection  means  which  includes  a  switch  dis- 
posed  on  the  main  panel  and  selects  whether  transfer 
paper  P  of  the  upper  paper  cassette  56  ortransfer  pa- 
per  P  of  the  lower  paper  cassette  56  is  to  be  supplied. 

Next,  the  operation  of  the  construction  described 
above  will  be  explained.  The  difference  of  this  em- 
bodiment  from  the  prior  art  example  lies  only  in  the 
operations  of  the  optical  system  driving  motor  100 
and  feed  system  driving  motor  and  the  rest  of  the  op- 
erations  are  the  same  as  those  of  the  prior  art  exam- 
ples;  hence  their  explanations  will  be  omitted. 

The  driving  data  of  the  optical  system  driving  mo- 
tor  1  00  are  written  into  the  non-volatile  RAM  77  at  the 
time  of  its  assembly  or  maintenance  so  that  the  driv- 
ing  speed  of  the  scanning  system  is  in  confirmity  with 
that  of  the  feed  system  irrespective  of  the  position  of 
the  paper  cassette  56,  in  consideration  of  the  load  of 
the  frictional  resistance  of  the  guide  plates  59,  60,  and 
the  like. 

First  of  all,  the  operator  decides  whether  transfer 
paper  P  of  the  upper  cassette  56  or  transfer  paper  P 
of  the  lower  paper  cassette  56  is  to  be  used  by  use 
of  the  cassette  selection  means  81.  At  this  time  the 
date  of  the  selected  paper  cassette  56  are  sent  to 
CPU  78  and  CPU  78  selected  the  data  corresponding 
to  the  selected  paper  cassette  56  from  the  non-vola- 
tile  RAM  77  and  sets  it  to  the  driving  circuit  101  .  The 
optical  system  driving  motor  1  00  is  driven  on  the  basis 
of  this  data. 

According  to  the  construction  described  above, 

the  driving  speed  of  the  feed  system  can  be  brought 
into  conformity  with  that  of  the  optical  system  irres- 
pective  of  the  set  position  of  the  paper  cassette  56. 
Accordingly,  no  difference  occurs  between  the  length 

5  of  the  image  of  the  document  D  in  the  feed  direction 
obtained  by  scanning  and  the  length  of  the  image  in 
the  feed  direction  transferred  onto  transfer  paper  P. 

In  an  apparatus  having  a  temporary  stacker  for 
effecting  double-face  reproduction,  too,  deviation  of 

10  the  resulting  image  can  be  eliminated  by  writing  those 
data  which  takes  into  consideration  the  frictional  re- 
sistance  of  the  feed  path  from  the  stacker  to  the  pho- 
tosensitive  drum  into  the  non-volatile  RAM. 

Furthermore,  the  present  invention  is  not  limited 
15  particularly  to  the  reproducing  apparatus  but  can  of 

course  be  applied  to  other  image  forming  apparatus- 
es  such  as  a  laser  beam  printer. 

According  to  the  embodiment  described  above, 
the  control  means  for  controlling  the  driving  means  so 

20  that  the  feed  speed  of  the  feed  means  is  in  conformity 
with  the  driving  speed  of  the  scan  driving  means  is 
disposed  for  each  of  a  plurality  of  storage  means. 
Therefore,  it  is  possible  to  accomplish  an  image  form- 
ing  apparatus  which  does  not  generate  the  difference 

25  of  the  driving  speed  between  the  feed  system  and  the 
scanning  system  irrespective  of  the  positions  of  the 
storage  means  of  the  recording  medium. 

30  Claims 

1.  Image  forming  apparatus  comprising: 
scanning  means  (100)  for  scanning  a 

document; 
35  an  image  forming  unit  (52)  responsive  to 

the  scanning  means  for  forming  an  image  of  said 
scanned  document  and  operable  to  form  a  re- 
cording  of  the  image  on  recording  paper; 

common  paper  feed  roller  means  (58)  for 
40  feeding  a  sheet  of  recording  paper  to  said  unit 

(52)  for  recordal  of  the  image  thereon; 
first  and  second  recording  paper  storage 

means  (56)  each  associated  with  paper  supply 
roller  means  (57)  for  supplying  individual  sheets 

45  of  the  recording  paper  from  that  storage  means 
and  for  delivering  the  supplied  sheet  to  abut  the 
common  paper  feed  roller  means  (58); 

guide  means  (59,60)  defining  paper  sheet 
guide  paths  upto  said  common  roller  means  (58) 

so  and  between  said  common  roller  means  and  said 
image  forming  unit  (52);  and 

control  means  (76)  for  controlling  opera- 
tion  of  the  scanning  means  (100); 

characterized  by: 
55  selection  means  operable  to  select  the 

first  or  second  recording  paper  storage  means 
(56)  and  to  provide  a  signal  representative  of  the 
selected  storage  means  to  said  control  means; 
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and 
said  control  means  (76)  including  variable 

drive  speed  means  (101)  responsive  to  said  sig- 
nal  to  alter  the  drive  speed  of  said  scanning 
means  (100)  to  cause  said  drive  speed  to  be  in  5 
the  same  degree  of  conformity  with  the  feed 
speed  of  said  common  paper  feed  roller  means 
(58)  irrespective  of  whether  a  recording  sheet  is 
being  supplied  from  said  first  or  second  said  re- 
cording  paper  storage  means  (56).  10 

Patentanspruche 

1.  Abbildungsgerat  mit:  15 
Abtastmitteln  (100)  zum  Abtasten  eines 

Originals; 
einer  auf  die  Abtastmittel  reagierenden 

Abbildungseinheit  (52)  zum  Abbilden  des  besag- 
ten  abgetasteten  Originals,  die  zum  Bilden  einer  20 
Aufzeichnung  des  Abbilds  auf  Aufzeichungspap- 
ier  betatigt  werden  kann; 

gemeinsamen  Papiervorschubrollenmit- 
teln  (58)  zum  Vorschieben  eines  Blattes  Auf- 
zeichnungspapier  zur  besagten  Einheit  (52)  zur  25 
Aufzeichnung  des  Abbilds  darauf; 

ersten  und  zweiten  Aufzeichnungspapier- 
vorratsmitteln  (56),  die  jeweils  mit  Papierzufuhr- 
rollenmitteln  (57)  zur  Zufuhrung  von  Einzelblat- 
tern  des  Aufzeichnungspapiers  aus  diesen  Vor-  30 
ratsmitteln  und  zur  Abgabe  des  zugef  uhrten  Blat- 
tes  zum  Anstolien  an  die  gemeinsamen  Papier- 
vorschubrollenmittel  (58)  verbunden  sind; 

Fuhrungsmitteln  (59,  60),  die 
Papierblattfuhrungs-  wege  bis  zu  den  besagten  35 
gemeinsamen  Rollenmitteln  (58)  und  zwischen 
den  besagten  gemeinsamen  Rollenmitteln  und 
der  besagten  Abbildungseinheit  (52)  definieren; 
und 

Steuermitteln  (76)  zum  Steuern  der  Funk-  40 
tion  der  Abtastmittel  (100); 

gekennzeichnet  durch 
Auswahlmittel,  die  zum  Auswahlen  der  er- 

sten  oder  zweiten  Aufzeichnungspapiervorrats- 
mittel  (56)  und  zum  Bereitstellen  eines  die  aus-  45 
gewahlten  Vorratsmittel  darstellenden  Signals 
fur  die  besagten  Steuermittel  betatigt  werden 
konnen;  und 

wobei  die  besagten  Steuermittel  (76)  auf 
das  besagte  Signal  reagierende  variable  An-  50 
triebsgeschwindigkeitsmittel  (101)  zur  Verande- 
rung  der  Antriebsgeschwindigkeit  der  besagten 
Abtastmittel  (100)  enthalten,  urn  zu  bewirken, 
dalidie  besagte  Antriebsgeschwindigkeit  densel- 
ben  Konformitatsgrad  zu  der  Vorschubgeschwin-  55 
digkeit  der  besagten  gemeinsamen  Papiervor- 
schubrollenmittel  (58)  besitzt,  ungeachtet  des- 
sen,  ob  ein  Aufzeichnungsblatt  von  den  besagten 

ersten  oder  zweiten  besagten  Aufzeichnungspa- 
piervorratsmitteln  (56)  zugef  uhrt  wird. 

Revendications 

1.  Appareil  de  formation  d'image  comprenant: 
un  moyen  de  balayage  (100)  pour  balayer 

un  document; 
un  dispositif  de  formation  d'image  (52) 

sensible  au  moyen  de  balayage  pour  former  une 
image  dudit  document  balaye  etactionnable  pour 
former  un  enregistrement  de  I'image  sur  du  pa- 
pier  d'enregistrement; 

un  moyen  de  rouleau  d'alimentation  de  pa- 
pier  commun  (58)  pour  alimenter  une  feuille  de 
papier  d'enregistrement  jusqu'audit  dispositif 
(52)  pourl'enregistrement  de  I'image  sur  celui-ci; 

des  premier  et  second  moyens  de  stocka- 
ge  de  papier  d'enregistrement  (56)  associes  cha- 
cun  au  moyen  de  rouleau  d'alimentation  de  pa- 
pier  (57)  pour  alimenter  des  feuilles  individuelles 
du  papier  d'enregistrement  a  partir  de  ce  moyen 
de  stockage  et  pourfournir  la  feuille  alimentee  de 
sorte  qu'elle  soit  contigue  au  moyen  de  rouleau 
d'alimentation  de  papier  commun  (58); 
un  moyen  de  guidage  (59,60)  definissant  des 
voies  de  guidage  des  feuilles  de  papier  jusqu'au 
dit  moyen  de  rouleau  commun  (58)  et  entre  ledit 
moyen  de  rouleau  commun  et  ladite  unite  de  for- 
mation  d'image  (52);  et 

un  moyen  de  commande  (76)  pour 
commander  le  fonctionnement  du  moyen  de  ba- 
layage  (100); 

caracterise  par: 
un  moyen  de  selection  action  nable  pour 

selectionner  le  premier  ou  le  second  moyen  de 
stockage  de  papier  d'enregistrement  (56)  et  pour 
fournir  un  signal  representatif  du  moyen  de 
stockage  selectionne  audit  moyen  de  comman- 
de;  et 

ledit  moyen  de  commande  (76)  compor- 
tant  un  moyen  de  vitesse  de  commande  variable 
(101)  sensible  audit  signal  pour  modifier  la  vites- 
se  de  commande  dudit  moyen  de  balayage  (100) 
pour  faire  en  sorte  que  la  vitesse  de  commande 
soit  dans  le  meme  degre  de  conformite  que  la  vi- 
tesse  d'alimentation  dudit  moyen  de  rouleau 
d'alimentation  de  papier  commun  (58)  qu'une 
feuille  d'enregistrement  soit  alimentee  depuis  le- 
dit  premier  ou  depuis  le  second  moyen  de  stocka- 
ge  de  papier  d'enregistrement  (56). 
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