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Description 

This  invention  relates  to  an  electrostatic  copy- 
ing  apparatus  as  mentioned  in  the  preamble  por- 
tion  of  claim  1  . 

Such  an  electrostatic  copying  apparatus  is 
known  from  US-A-4  108  544. 

Electrostatic  copying  apparatuses  of  the  so- 
called  shell  type  including  a  lower  supporting  frame 
and  an  upper  supporting  frame  mounted  for  free 
pivotal  movement  between  an  open  position  and  a 
closed  position  have  been  proposed  and  come  into 
practical  application.  Generally,  in  such  a  shell-type 
electrostatic  copying  apparatus,  when  the  upper 
supporting  frame  is  held  at  the  open  position,  at 
least  a  considerable  portion  of  a  conveying  pas- 
sage  for  a  sheet  material  such  as  a  copying  paper 
is  opened.  Hence,  if  jamming  of  the  sheet  material 
should  occur  in  the  conveying  passage,  it  can  be 
easily  taken  out.  However,  the  conventional  shell- 
type  electrostatic  copying  apparatuses  have  certain 
problems  to  be  solved. 

As  regards  the  control  means  for  controlling 
the  document  placing  means  in  the  required  man- 
ner,  especially  the  one  which  is  equipped  with  a 
microprocessor,  the  cost  of  production  could  still 
be  reduced  by  decreasing  the  number  of  required 
elements  of  the  microprocessor. 

The  known  electrophotographic  copying  appa- 
ratus  includes  a  feedforward  clutch  and  a  reverse 
clutch  which  are  selectively  operated  by  a  cam 
mechanism  associated  with  a  control  clutch  and  by 
latch  mechanisms  associated  with  the  control 
clutch  and  controlled  by  one  solenoid. 

Xerox  Disclosure  Journal,  Vol.  7,  No.  2, 
March/April  1982,  pages  99-101,  Stamford,  Con- 
necticut,  USA;  M.  Silverberg;  "Digital  control  sys- 
tem  for  copier  scan  servo"  describes  to  use  an 
apertured  timing  disc  which  is  attached  to  and 
rotatable  with  the  copier  photoreceptor  to  generate 
clock  signals  upon  rotation  of  the  timing  disc.  The 
clock  signals  are  frequency  multiplied  up  to  the 
signal  frequency,  i.  e.  to  100  kHz.  A  set  of  counters 
are  used  to  compare  the  measured  time  between 
successive  clock  pulses  with  the  desired  time  for  a 
given  point  in  the  desired  scan  acceleration  or 
deceleration  profile. 

Another  set  of  counters  are  provided  to  com- 
pare  the  desired  movement  of  the  scan  servo  ver- 
sus  movement  of  the  copier  photoreceptor.  This, 
however,  merely  describes  the  use  of  the  detection 
of  rotation  of  the  timing  disc  in  synchronizing  the 
movement  of  the  copier  photoreceptor  with  the 
movement  of  the  scan  in  a  predetermined  manner. 

The  Xerox  Disclosure  Journal  does  not  de- 
scribe  to  detect  the  relative  movement  between  the 
rotation  of  a  timing  disc  and  the  movement  of  a 
document  placing  means  and  to  control  respective 

clutch  mechanisms  for  reverse  and  forward  move- 
ment  of  the  document  placing  means  according  to 
the  amount  of  rotation  of  the  timing  disc. 

An  object  of  this  invention  is  to  provide  an 
5  electrostatic  copying  apparatus  in  which  the  num- 

ber  of  required  elements  of  a  control  means  for 
controlling  the  movement  of  a  document  placing 
means  in  the  required  manner,  and  therefore  the 
cost  of  production,  can  be  reduced. 

io  The  object  is  solved  by  the  features  of  the 
main  claim,  further  advantageous  developments  of 
the  invention  are  described  in  the  dependent 
claims. 

Other  objects  and  advantages  of  this  invention 
75  will  become  apparent  from  the  following  description 

of  embodiments  of  the  invention. 
Figure  1  is  a  simplified  longitudinal  sectional 
view  showing  one  embodiment  of  the  electro- 
static  copying  apparatus  constructed  in  accor- 

20  dance  with  this  invention; 
Figure  2  is  a  simplified  cross  sectional  view  of 
the  electrostatic  copying  apparatus  of  Figure  1  ; 
Figure  3  is  a  simplified  view  showing  a  driving 
system  of  the  electrostatic  copying  apparatus  of 

25  Figure  1  ; 
Figure  4  is  a  simplified  view  showing  a  part  of 
the  driving  system  of  Figure  3; 
Figure  5  is  a  simplified  side  elevation  of  a  de- 
tecting  switch  provided  in  relation  to  a  document 

30  placing  means; 
Figure  6  is  a  simplified  top  plan  view  of  the 
detecting  switch  showing  in  Figure  5; 
Figures  7  and  8  are  a  partial  sectional  view  and 
a  partial  side  elevation  of  constituent  elements 

35  relating  to  means  for  detecting  the  amount  of 
driving; 
Figure  9  is  a  block  diagram  showing  elements 
relating  to  the  controlling  of  the  action  of  the 
electrostatic  copying  apparatus  of  Figure  1  ;  and 

40  Figures  10-A  and  10-B  are  flow  charts  showing 
the  mode  of  controlling  the  action  of  the  electro- 
static  copying  apparatus  of  Figure  1  . 

DETAILED  DESCRIPTION  OF  PREFERRED  EM- 
45  BODIMENTS 

Outline  of  the  copying  apparatus  as  a  whole 

The  entire  structure  of  one  embodiment  of  the 
50  electrostatic  copying  apparatus  which  has  been 

improved  in  various  respects  in  accordance  with 
this  invention  will  first  be  described. 

With  reference  to  Figure  1  ,  the  illustrated  copy- 
ing  apparatus  has  a  nearly  rectangular  parallel- 

55  pipedal  housing  shown  generally  at  2.  The  housing 
2  is  defined  by  a  lower  supporting  frame  4  and  an 
upper  supporting  frame  6.  With  reference  to  Figure 
2  together  with  Figure  1,  the  lower  supporting 
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frame  includes  a  vertical  front  base  plate  8  and  a 
vertical  rear  base  plate  10  disposed  with  a  pre- 
determined  distance  therebetween  in  the  front-rear 
direction  (a  direction  perpendicular  to  the  sheet 
surface  in  Figure  1,  and  the  left-right  direction  in 
Figure  2),  and  a  bottom  plate  12  fixed  to  the  lower 
ends  of  these  plates.  The  bottom  plate  12  has  a 
bottom  wall  portion  14  defining  the  bottom  surface 
of  the  housing  2  and  lower  surface  wall  portions  16 
and  18  defining  the  nearly  lower  half  portions  of  the 
two  side  surfaces  of  the  housing  2.  On  the  other 
hand,  the  upper  supporting  frame  6  includes  a 
vertical  front  base  plate  20  and  a  vertical  rear  base 
plate  22  disposed  with  a  predetermined  distance 
therebetween  in  the  front-rear  direction  and  a  top 
plate  24  fixed  to  the  upper  ends  of  these  plates. 
The  top  plate  24  has  a  top  wall  portion  26  defining 
the  top  surface  of  the  housing  2  and  upper  surface 
wall  portions  28  and  30  defining  the  nearly  upper 
half  portions  of  the  two  side  surfaces  of  the  hous- 
ing  2.  The  upper  supporting  frame  6  is  mounted  on 
the  lower  supporting  frame  4  so  that  it  can  pivot 
freely  between  a  closed  position  shown  by  solid 
lines  in  Figures  1  and  2  and  an  open  position 
shown  by  two-dot  chain  lines  in  Figures  1  and  2. 
More  specifically,  upwardly  extending  supporting 
projections  32  are  provided  at  the  right  end  por- 
tions  of  the  vertical  front  base  plate  8  and  the 
vertical  rear  base  plate  10  of  the  lower  supporting 
frame  4,  and  the  vertical  front  base  plate  20  and 
the  vertical  rear  base  plate  22  of  the  upper  sup- 
porting  frame  6  are  pivotally  mounted  on  these 
supporting  projections  32  through  a  shaft  34.  Nor- 
mally,  the  upper  supporting  frame  6  is  locked  in 
the  closed  position  shown  by  the  solid  lines  in 
Figures  1  and  2  by  a  suitable  locking  mechanism 
(not  shown),  but  as  required,  can  be  pivoted  to  the 
open  position  shown  by  the  two-dot  chain  lines  in 
Figures  1  and  2  with  the  shaft  34  as  a  center  by 
cancelling  the  locking  action  of  the  locking  mecha- 
nism. 

In  the  illustrated  copying  apparatus,  there  are 
also  provided  a  front  cover  36  covering  the  front 
surface  of  the  housing  2  and  a  rear  cover  38  for 
covering  the  rear  surface  of  the  housing  2,  as 
shown  in  Figure  2.  The  front  cover  36  is  comprised 
of  a  lower  front  cover  40  fixed  to  the  lower  support- 
ing  frame  4  and  an  upper  front  cover  42  fixed  to 
the  upper  supporting  frame  6.  Likewise,  the  rear 
cover  38  is  comprised  of  a  lower  rear  cover  44 
fixed  to  the  lower  supporting  frame  4  and  an  upper 
rear  cover  46  fixed  to  the  upper  supporting  frame 
6.  Accordingly,  when  the  upper  supporting  frame  6 
is  moved  from  the  closed  position  to  the  open 
position,  approximately  the  upper  half  portions  of 
the  front  cover  36  and  the  rear  cover  38,  i.e.  the 
upper  front  cover  42  and  the  upper  rear  cover  46, 
can  be  moved  to  the  open  position  in  the  same 

way. 
A  document  placing  means  shown  generally  at 

48  is  disposed  on  the  top  surface  of  the  housing  2 
so  that  it  can  reciprocate  freely  in  the  left-right 

5  direction  in  Figure  1  or  a  direction  perpendicular  to 
the  sheet  surface  in  Figure  2.  As  clearly  shown  in 
Figure  2,  the  document  placing  means  48  which 
may  be  in  a  form  known  per  se  includes  a  support- 
ing  base  plate  50,  a  transparent  plate  52  fixed  to 

io  the  supporting  base  plate  50,  and  a  document 
cover  54  (omitted  in  Figure  1)  whose  rear  edge  (left 
edge  in  Figure  2)  is  pivotably  mounted  on  the 
supporting  base  plate  50  by  a  suitably  mechanism 
(not  shown).  With  reference  to  Figure  2,  the  meth- 

15  od  of  mounting  the  document  placing  means  48 
will  be  described.  A  supporting  member  58  having 
a  horizontal  portion  56  is  fixed  to  the  rear  surface 
of  the  vertical  rear  base  plate  22  of  the  upper 
supporting  frame  6,  and  between  the  horizontal 

20  portion  56  of  the  supporting  member  58  and  the 
supporting  base  plate  50  of  the  document  placing 
means  48  is  interposed  a  sliding  mechanism  60 
(which  may  conveniently  be  one  commercially 
available  under  the  tradename  "Aculide")  extending 

25  in  the  reciprocating  direction  of  the  document  plac- 
ing  means  48.  On  the  other  hand,  a  guide  member 
62  having  a  rearwardly  opened  guide  groove  at  its 
upper  portion  extending  upwardly  beyond  the  top 
surface  of  the  housing  2  is  fixed  to  the  front  sur- 

30  face  of  the  vertical  front  base  plate  20  of  the  upper 
supporting  frame  6.  The  front  edge  portion  of  the 
transparent  plate  52  of  the  document  placing 
means  48  is  slidably  received  in  the  guide  groove 
of  the  guide  member  62.  Thus,  the  document  plac- 

35  ing  means  48  is  mounted  such  that  it  can  freely 
reciprocate  between  a  start-of-scan  position  shown 
by  a  two-dot  chain  line  48A  in  Figure  1  and  a  scan 
movement  limit  position  shown  by  a  two-dot  chain 
line  48B  in  Figure  1  . 

40  With  reference  to  Figure  1,  a  rotating  drum  64 
having  a  photosensitive  member  on  its  peripheral 
surface  is  rotatably  mounted  nearly  centrally  within 
the  housing  2.  Around  the  rotating  drum  64  adapt- 
ed  to  be  rotated  in  the  direction  of  an  arrow  66  are 

45  disposed  a  charging  corona  discharge  device  68, 
an  optical  unit  70,  a  latent  electrostatic  image  de- 
veloping  device  72,  a  transferring  corona  discharge 
device  74,  a  peeling  corona  discharge  device  76,  a 
cleaning  device  80  having  a  cleaning  blade  78  and 

50  a  charge  eleminating  lamp  82  in  this  sequence  in 
the  rotating  direction  of  the  drum  64.  In  relation  to 
the  optical  unit  70,  a  document  illuminating  lamp 
84  is  also  provided.  The  document  illuminating 
lamp  84  illuminates  a  document  (not  shown)  to  be 

55  copied,  placed  on  the  transparent  plate  52  of  the 
document  placing  means  48,  through  an  opening 
86  formed  at  the  top  wall  portion  26  of  the  top  plate 
24.  The  optical  unit  70  is  constructed  by  arranging 

3 
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many  elongate  optical  elements  extending  in  the 
vertical  direction  (for  example,  rod-like  lenses  sold 
under  the  tradename  "Selfox  Microlense"  by  Nip- 
pon  Sheet  Glass  Co.,  Ltd.),  and  as  shown  by  an 
arrow  in  Figure  1  ,  projects  the  reflected  light  from 
the  document  onto  the  peripheral  surface  of  the 
rotating  drum  64. 

A  sheet  material  conveying  device  shown  gen- 
erally  at  88  is  disposed  in  the  nearly  lower  half 
portion  of  the  housing  2.  At  one  end  (the  right  end 
in  Figure  1)  of  the  sheet  material  conveying  device 
88  are  provided  a  cassette-type  copying  paper 
feed  device  90  and  a  manual  sheet  feed  device  92. 
The  copying  paper  feed  device  90  consists  of  a 
combination  of  a  paper  cassette  receiving  section 
96  having  a  feed  roller  94  provided  therein  and  a 
paper  cassette  100  to  be  loaded  in  the  paper 
cassette  receiving  section  96  through  an  opening 
98  formed  on  the  right  side  surface  of  the  housing 
2  (more  specifically  the  right  side  lower  surface 
wall  portion  16  of  the  bottom  plate  12),  and  feeds 
copying  paper  sheets  one  by  one  from  a  copying 
sheet  layer  102  accommodated  in  the  cassette  100 
by  the  action  of  the  feed  roller  94.  The  manual  feed 
device  92  includes  a  guide  plate  106  protruding 
outwardly  through  an  opening  104  formed  in  the 
right  side  surface  of  the  housing  2,  a  guide  plate 
108  located  above  the  guide  plate  106,  and  a  pair 
of  feed  rollers  110  and  112  located  downstream  of 
(on  the  left  in  Figure  1)  the  guide  plates  106  and 
108.  When  a  suitable  sheet  material  such  as  a 
sheet-like  copying  paper  is  positioned  on  the  guide 
plate  106  and  advanced  to  the  nipping  position  of 
the  feed  rollers  110  and  112,  these  feed  rollers  110 
and  112  nips  the  sheet  material  and  feeds  it.  The 
copying  paper  fed  from  the  copying  paper  feed 
device  90  between  the  guide  plates  114  and  116  or 
the  sheet  material  fed  from  the  manual  feed  device 
92  between  the  guide  plates  114  and  118  is 
passed  between  guide  plates  124  and  126  by  the 
action  of  a  pair  of  conveying  rollers  120  and  122 
and  conveyed  to  a  position  between  the  rotating 
drum  64  and  the  transferring  corona  discharge 
device  74  and  the  peeling  corona  discharge  device 
76.  Then,  by  the  action  of  a  suitable  conveying  belt 
mechanism  128,  it  is  sent  to  a  fixing  device  130. 
Thereafter,  it  is  discharged  into  a  receiving  tray 
134  through  an  opening  132  formed  in  the  left  side 
surface  of  the  housing  2  (more  specifically,  the  left 
side  lower  surface  wall  portion  18  of  the  bottom 
plate  12).  The  fixing  device  130  includes  a  fixing 
roll  pair  comprised  of  an  upper  roller  136  and  a 
lower  roller  138  cooperating  with  each  other  (the 
structure  of  the  fixing  device  130  will  be  described 
in  detail  hereinafter).  The  sheet  material  from  the 
fixing  roller  is  discharged  into  the  receiving  tray 
134  by  the  action  of  a  pair  of  discharge  rollers  140 
and  142. 

Thus,  it  will  be  easily  understood  with  refer- 
ence  to  Figure  1  that  the  guide  plate  108,  the  feed 
roller  110,  the  guide  plate  118,  the  conveying  roller 
120  and  the  guide  plate  124  in  the  sheet  material 

5  conveying  device  88  are  mounted  on  the  upper 
supporting  member  6  together  with  the  rotating 
drum  64,  the  charging  corona  discharge  device  68, 
the  optical  unit  70,  the  developing  device  72,  the 
cleaning  means  80,  the  charge  eliminating  lamp  82 

io  and  the  document  illuminating  lamp  84.  On  the 
other  hand,  the  copying  paper  feed  device  90,  the 
guide  plate  106,  the  feed  roller  112,  the  guide  plate 
114,  the  guide  plate  116,  the  conveying  roller  122, 
the  guide  plate  126,  the  transferring  corona  dis- 

15  charge  device  74,  the  peeling  corona  discharge 
device  76,  the  conveying  belt  mechanism  128,  the 
fixing  device  130  and  the  receiving  tray  134  are 
mounted  on  the  lower  supporting  frame  4.  Accord- 
ingly,  when  the  upper  supporting  frame  6  is  moved 

20  from  the  closed  position  shown  by  the  solid  line  to 
the  open  position  shown  by  the  two-dot  chain  line, 
most  of  the  conveying  passage  for  the  sheet  ma- 
terial  is  opened,  and  therefore  in  the  event  of 
jamming,  the  sheet  material  can  be  easily  taken  out 

25  from  it. 
In  the  copying  apparatus  described  above,  the 

charging  corona  discharge  device  68  charges  the 
photosensitive  member  to  a  specified  polarity  sub- 
stantially  uniformly  while  the  rotating  drum  is  rotat- 

30  ed  in  the  direction  of  arrow  66.  Then,  the  image  of 
the  document  is  projected  onto  the  photosensitive 
member  through  the  optical  unit  70  (at  this  time, 
the  document  placing  means  48  makes  a  scanning 
exposure  movement  to  the  right  in  Figure  1  from 

35  the  start-of-scan  position  shown  by  the  two-dot 
chain  line  48A  in  Figure  1)  to  form  on  the  pho- 
tosensitive  member  a  latent  electrostatic  image 
corresponding  to  the  document.  Thereafter,  the  de- 
veloping  device  72  applies  toner  particles  to  the 

40  latent  electrostatic  image  on  the  photosensitive 
member  to  develop  it  to  a  toner  image.  Subse- 
quently,  a  sheet  material  such  as  copying  paper 
fed  from  the  copying  paper  feed  device  90  or  the 
manual  sheet  feed  device  92  is  brought  into  con- 

45  tact  with  the  photosensitive  member,  and  by  the 
action  of  the  transferring  corona  discharge  device 
74,  the  toner  image  on  the  photosensitve  member 
is  transferred  to  the  sheet  material.  The  sheet 
material  is  then  peeled  off  from  the  photosensitive 

50  member  by  the  action  of  the  peeling  corona  dis- 
charge  device  76.  The  sheet  material  having  the 
toner  image  transferred  thereto  is  then  conveyed  to 
the  fixing  device  130  where  the  toner  image  is 
fixed.  The  sheet  material  having  the  fixed  toner 

55  image  is  then  discharged  into  the  receiving  tray 
134.  In  the  meantime,  the  rotating  drum  64  contin- 
ues  to  rotate.  The  residual  toner  particles  are  re- 
moved  from  the  photosensitive  member  by  the 

4 
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action  of  the  cleaning  device  80,  and  the  residual 
charge  on  the  photosensitive  member  is  erased  by 
the  action  of  the  charge  eliminating  lamp  82. 

Driving  system 

With  reference  to  Figure  3  in  conjunction  with 
Figure  1  ,  the  driving  system  in  the  illustrated  copy- 
ing  apparatus  will  be  described  in  summary. 

In  the  illustrated  copying  apparatus,  a  driving 
source  144  which  may  be  an  electric  motor  is 
provided  in  the  upper  supporting  frame  6.  In  rela- 
tion  to  the  driving  source  144,  a  power  transmis- 
sion  mechanism  146  for  the  rotating  drum  and  an 
interlocking  power  transmission  mechanism  148 
are  provided  in  the  upper  supporting  frame  6.  The 
power  transmission  mechanism  146  for  the  rotating 
drum  includes  a  toothed  pulley  150  fixed  to  the 
output  shaft  of  the  driving  source  144,  a  toothed 
pulley  152  linked  to  the  rotating  drum  64,  a  rotatab- 
ly  mounted  tensioning  toothed  pulley  154,  and  a 
timing  belt  156  wrapped  about  these  toothed  pul- 
leys  150,  152  and  154.  The  interlocking  power 
transmission  mechanism  148  includes  a  sprocket 
wheel  158  fixed  to  the  output  shaft  of  the  driving 
source  144,  a  rotatably  mounted  sprocket  wheel 
160,  a  sprocket  wheel  162  mounted  coaxially,  and 
rotatably  as  a  unit,  with  the  sprocket  wheel  160, 
and  a  chain  164  wrapped  about  the  sprocket 
wheels  158  and  160. 

The  upper  supporting  frame  6  further  has  pro- 
vided  therein  a  power  transmission  mechanism  166 
for  the  document  placing  means  and  a  power 
transmission  mechanism  168  for  the  developing 
device.  The  power  transmission  mechanism  166  for 
the  document  placing  means  includes  a  gear  170 
mounted  coaxially  with,  and  rotatably  as  a  unit  with, 
the  toothed  pulley  152  in  the  power  transmission 
mechanism  146  for  the  rotating  drum,  a  double 
clutch  means  176  comprising  a  clutch  means  172 
for  normal  motion  and  a  clutch  means  174  for 
reverse  motion,  a  gear  178,  a  pinion  gear  180,  and 
a  rack  182  (Figures  2  and  4)  fixed  to  the  lower 
surface  of  the  supporting  base  plate  50  of  the 
document  placing  means  48.  With  reference  to 
Figures  3  and  4  in  conjunction  with  Figure  1,  the 
clutch  means  172  for  normal  motion  has  an  input 
gear  183  in  mesh  with  the  gear  170,  and  the  clutch 
means  174  for  reverse  motion  has  an  output  gear 
185  in  mesh  with  the  gear  178.  The  double  clutch 
means  176  comprised  of  the  clutch  means  172  and 
174  may  be  substantially  the  same  as  the  double 
electromagnetically  controlled  spring  clutch  mecha- 
nism  disclosed  in  the  specification  and  drawings  of 
co-pending  Japanese  Patent  Application  No. 
47120/1983  entitled  "Electromagnetically  Con- 
trolled  Spring  Clutch  Mechanism"  filed  March  23, 
1983.  Accordingly,  the  specification  and  drawings 

of  the  above  application  are  cited  as  reference 
instead  of  giving  a  detailed  description  of  the  struc- 
ture  of  the  double  clutch  means  176. 

The  gear  178  is  engaged  with  the  pinion  gear 
5  180,  and  the  pinion  gear  180  is  engaged  with  the 

rack  182  extending  in  the  reciprocating  direction 
(the  left-right  direction  in  Figures  1  ,  3  and  4)  of  the 
document  placing  means  48.  When  the  driving 
source  144  is  energized  and  the  gear  170  is  rotat- 

io  ing  in  the  direction  of  arrow  66,  actuation  of  the 
clutch  means  172  for  normal  motion  causes  the 
gear  178  and  the  pinion  gear  180  to  rotate  in  the 
direction  shown  by  an  arrow  184,  and  consequently 
the  document  placing  means  48  is  moved  at  a 

is  predetermined  speed  V  in  the  direction  of  arrow 
184.  On  the  other  hand,  when  the  clutch  means 
174  for  reverse  motion  is  actuated  at  this  time,  the 
gear  178  and  the  pinion  gear  180  are  rotated  in  the 
direction  of  an  arrow  186,  and  consequently,  the 

20  document  placing  means  48  is  moved  at  a  speed 
double  the  speed  V,  i.e.  2V,  in  the  direction  of 
arrow  186. 

The  power  transmission  mechanism  168  for  the 
developing  device  168  includes  a  gear  188  rotated 

25  coaxially  with,  and  rotatably  as  a  unit  with,  the 
sprocket  wheels  160  and  162  in  the  interlocking 
power  transmission  mechanism  148,  a  gear  190 
engaged  with  the  gear  188  and  a  gear  192  en- 
gaged  with  the  gear  190.  The  gear  190  is  con- 

30  nected  to  a  sleeve  member  (to  be  described 
hereinafter)  provided  in  the  developing  device  72. 

A  power  transmission  mechanism  194  which 
has  to  do  with  the  conveying  of  a  sheet  material  is 
mounted  on  the  lower  supporting  frame  4.  The 

35  power  transmission  mechanism  194  includes 
sprocket  wheels  196,  198,  200  and  202  and  a  chain 
204  wrapped  about  these  sprocket  wheels  196, 
198,  200  and  202.  The  sprocket  wheel  196  is 
connected  to  the  feed  roller  112  (Figure  1).  The 

40  sprocket  wheel  196  also  has  provided  therein  a 
gear  206  coaxially,  and  rotatably  as  a  unit,  with  the 
sprocket  wheel  196.  A  gear  208  is  engaged  with 
the  gear  206,  and  the  gear  208  is  connected  to  the 
feed  roller  94  (Figure  1)  in  the  paper  feed  device 

45  90  through  a  suitable  clutch  means  (not  shown) 
electromagnetically  controlled.  The  sprocket  wheel 
198  is  connected  to  the  conveying  roller  122 
through  a  suitable  electromagnetically  controlled 
clutch  means  (not  shown).  The  sprocket  wheel  200 

50  is  provided  so  as  to  keep  the  chain  204  taut.  The 
sprocket  wheel  202  is  connected  to  a  driven  roller 
416  (Figure  1)  in  the  conveying  belt  mechanism 
128.  The  sprocket  wheel  202  has  attached  thereto 
a  gear  210  coaxial,  and  rotatably  as  a  unit,  with  it. 

55  A  gear  212  is  in  mesh  with  the  gear  210,  and  a 
gear  214  is  in  mesh  with  the  gear  212.  A  gear  216 
and  a  gear  218  are  kept  in  mesh  with  the  gear  214, 
and  a  gear  220,  with  the  gear  218.  The  gear  216  is 

5 
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linked  to  the  upper  roller  136  (Figure  1)  of  the 
fixing  device  130,  and  the  gear  220,  to  a  discharge 
roller  142. 

It  will  be  readily  understood  from  Figures  1  and 
3  that  when  the  upper  supporting  frame  6  is  held  at 
the  closed  position,  the  sprocket  wheel  162  of  the 
interlocking  power  transmission  mechanism  148 
provided  in  the  upper  supporting  frame  6  is  en- 
gaged  with  the  chain  204  of  the  power  transmission 
mechanism  194  provided  in  the  lower  supporting 
frame  4  and  consequently,  the  driving  source  144 
is  drivingly  connected  to  the  power  transmission 
mechanism  194  through  the  interlocking  power 
transmission  mechanism  148.  On  the  other  hand, 
when  the  upper  supporting  frame  6  is  moved  to  the 
open  position  shown  by  the  two-dot  chain  line  in 
Figure  1,  the  sprocket  wheel  162  of  the  interlocking 
power  transmission  mechanism  148  is  brought  out 
of  engagement  with  the  chain  204  of  the  power 
transmission  mechanism  194. 

Actuation  control 

Controlling  of  the  actuation  of  the  copying  ap- 
paratus  described  above  will  be  described  in  sum- 
mary. 

With  reference  to  Figure  1,  sheet  material  de- 
tecting  switches  S1  and  S2  are  disposed  in  the 
sheet  material  conveying  passage.  The  detecting 
switch  S1  has  a  detecting  arm  which  slightly  up- 
stream  of  the  pair  of  conveyor  rollers  120  and  122, 
crosses  the  sheet  material  conveying  passage  be- 
tween  the  guide  plates  114  and  116  and  also  the 
sheet  material  conveying  passage  between  the 
guide  plates  114  and  118.  It  detects  a  sheet  ma- 
terial  fed  from  the  paper  feeding  device  90  and 
passing  between  the  guide  plates  114  and  116  and 
also  a  sheet  material  fed  from  the  manual  feeding 
device  92  and  passing  between  the  guide  plates 
114  and  118.  The  detecting  switch  S2  has  an  arm 
which  slightly  upstream  of  the  pair  of  feed  rollers 
110  and  112,  crosses  a  conveying  passage  for  a 
sheet  material  inserted  between  the  guide  plates 
106  and  108,  and  detects  a  sheet  material  posi- 
tioned  on  the  guide  plate  106  and  advanced  by 
hand. 

With  reference  to  Figures  5  and  6  taken  in 
conjunction  with  Figure  2,  document  placing  mean 
detecting  switches  S3  and  S4  are  disposed  below 
the  supporting  base  plate  50  of  the  document 
placing  means  48.  Actuation  pieces  502,  504  and 
506  are  fixed  to  the  lower  surface  of  the  supporting 
base  plate  50.  When  the  document  placing  means 
48  is  held  at  the  start-of-scan  position  shown  by 
the  two-dot  chain  line  48A  in  Figure  1  ,  the  actuation 
piece  502  acts  on  the  detecting  switch  S3  to  close 
it.  When  the  document  placing  means  48  is  moved 
for  scanning  exposure  by  a  predetermined  distance 

to  the  right  in  Figures  1,  5  and  6  ,  the  actuating 
piece  504  acts  on  the  detecting  switch  S4  to  close 
it.  When  the  document  placing  means  48  continues 
to  make  a  scanning  exposure  movement  and  is 

5  held  at  the  scan  exposure  movement  limit  position 
shown  by  the  two-dot  chain  line  48B  in  Figure  1, 
the  actuating  piece  506  acts  on  the  detecting 
switch  S4  to  close  it  (thus,  the  document  placing 
means  48  is  surely  prevented  from  moving  to  the 

io  right  in  Figure  1  beyond  the  scanning  exposure 
movement  limit  position  shown  by  the  two-dot 
chain  line  48B  in  Figure  1). 

Furthermore,  in  the  illustrated  embodiment, 
there  is  provided  a  driving  amount  detecting  means 

is  for  detecting  the  amount  of  a  rotating  element 
which  is  always  rotated  when  the  driving  source 
144  (Figure  3)  is  energized.  With  reference  to 
Figures  7  and  8  ,  a  detection  plate  510  and  the 
gear  206  already  referred  to  with  reference  to  Fig- 

20  ure  3  are  fixed  to  a  shaft  508  to  which  the  feed 
roller  112  (Figure  1)  is  secured.  A  plurality  of 
circumferentially  spaced  cuts  512  are  formed  in  the 
peripheral  edge  portion  of  the  detection  plate  510. 
The  driving  amount  detecting  means  is  comprised 

25  of  an  optical  detector  518  having  a  light  emitting 
element  514  located  on  one  side  of  the  peripheral 
edge  portion  of  the  detection  plate  510  and  a  light 
receiving  element  516  located  on  the  other  side. 
The  detector  518  generates  a  pulse  signal  every 

30  time  the  cut  512  is  positioned  between  the  light 
emitting  element  514  and  the  light  receiving  ele- 
ment  516  during  the  rotation  of  the  detection  plate 
510,  and  thereby  the  light  receiving  element  516 
receives  the  light  from  the  light  emitting  element 

35  514  or  the  detection  plate  510  shuts  off  the  light 
from  the  light  emitting  element. 

With  reference  to  Figure  9  ,  the  detecting  sig- 
nals  produced  by  the  various  detecting  switches 
and  detectors  described  above  are  fed  into  the 

40  control  means  250  which  may  be  a  microproces- 
sor,  and  the  control  means  250  controls  the  ac- 
tuations  of  the  various  means  of  the  copying  ap- 
paratus  according  to  the  signals  fed  thereinto. 

With  reference  to  Figures  10-A  and  10-B,  the 
45  modes  of  controlling  the  various  means  of  the 

copying  apparatus  will  be  described.  In  step  n1, 
the  copying  start  switch  PS  is  closed  to  start  a 
copying  cycle.  This  results  in  energization  of  the 
driving  source  144  in  step  n2,  energization  of  the 

50  peeling  corona  discharge  device  76  in  step  n3, 
lighting  of  the  charge  eliminating  lamp  82  in  step 
n4,  and  actuation  of  the  clutch  means  174  for 
reverse  motion  in  the  power  transmission  mecha- 
nism  166  in  step  n5.  As  a  result,  the  document 

55  placing  means  48  starts  its  preparatory  movement 
from  its  stop  position  shown  by  the  solid  line  in 
Figure  1  to  the  left  in  Figure  1  at  a  speed  2V. 
Every  time  the  detector  518  generates  a  pulse 
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signal,  a  first  counter  means  C1  built  in  the  control 
means  250  subtracts  2  from  the  cumulative  count 
in  step  n6  (as  will  be  made  clear  from  the  following 
description,  when  the  document  placing  means  48 
starts  to  make  a  preparatory  movement  from  its 
stop  position,  the  first  counter  means  C1  has  a 
predetermined  count).  Then,  in  step  n7,  it  is  judged 
whether  or  not  the  detecting  switch  S3  is  closed, 
and  therefore  whether  the  document  placing  means 
48  has  made  a  preparatory  movement  to  the  start- 
of-scan  position  shown  by  the  two-dot  chain  line 
48A  in  Figure  1.  When  the  detecting  switch  S3  is 
closed,  step  n8  sets  in,  and  the  clutch  means  174 
for  reverse  motion  in  the  power  transmission 
mechanism  166  for  the  document  placing  means 
48  is  rendered  inoperative.  Thus,  the  document 
placing  means  48  is  stopped  at  the  start-of-scan 
position  shown  by  the  two-dot  chain  line  48A  in 
Figure  1.  In  step  n9,  the  first  counter  means  C1 
stops  subtraction  from  the  cumulative  count  (at  this 
time,  the  count  of  the  first  counter  means  C1 
becomes  zero  unless  errors  have  been  accumu- 
lated).  In  step  n10,  a  feed  clutch  means  CL1  for 
connecting  the  feed  roller  94  of  the  paper  feed 
device  90  to  the  driving  source  144  is  actuated, 
and  the  feeding  of  a  copying  paper  sheet  from  the 
paper  cassette  100  is  started.  In  step  n11,  the 
document  illuminating  lamp  84  is  turned  on.  In  step 
n12,  a  second  counter  means  C2  built  in  the  con- 
trol  means  250  starts  to  count  the  pulse  signals 
generated  by  the  detector  518.  In  step  n13,  it  is 
judged  whether  or  not  the  detecting  switch  S1  has 
been  closed  and  therefore  the  leading  edge  of  the 
sheet  material  fed  from  the  copying  paper  cassette 
100  has  reached  the  detecting  arm  of  the  detecting 
switch  S1  .  When  the  detecting  switch  S1  has  been 
closed,  step  n14  sets  in,  and  a  third  counter  means 
C3  in  the  control  means  250  starts  to  count  the 
pulse  signals  generated  by  the  detector  518.  Then, 
in  step  n15,  it  is  judged  whether  or  not  the  third 
counter  means  C3  has  counted  a  predetermined 
value.  This  predetermined  value  corresponds  to  the 
time  which  is  required  for  the  leading  edge  of  the 
sheet  material  to  reach  the  nip  position  of  the 
conveyor  rollers  120  and  122  after  its  arrival  at  the 
detecting  arm  of  the  detecting  switch  S1  .  When  the 
third  counter  means  C3  has  counted  the  predeter- 
mined  value,  step  n16  sets  in,  and  the  feed  clutch 
means  CL1  is  rendered  inoperative.  Then,  in  step 
n17,  it  is  judged  whether  or  not  the  second  counter 
means  C2  which  started  counting  in  step  n12  has 
counted  a  predetermined  value.  This  predeter- 
mined  value  corresponds  to  the  time  required  for 
the  document  illuminating  lamp  84  turned  on  in 
step  n11  to  assume  a  stable  state.  When  the 
second  counter  means  C2  has  counted  the  pre- 
determined  value,  step  n18  sets  in,  and  the  charg- 
ing  corona  discharge  device  68  is  energized.  In 

step  n19,  a  fourth  counter  means  C4  built  in  the 
control  means  250  starts  to  count  the  pulse  signals 
generated  by  the  detector  518.  Then,  in  step  n20,  it 
is  judged  whether  or  not  the  fourth  counter  means 

5  C4  has  counted  a  predetermined  value.  This  pre- 
determined  value  corresponds  to  the  sum  of  the 
time  required  for  the  charging  corona  discharge 
device  68  energized  in  step  n18  to  assume  a 
stable  state  and  the  time  required  for  a  specified 

io  position  of  the  photosensitive  member  on  the  rotat- 
ing  drum  64  to  move  by  the  rotation  of  the  rotating 
drum  64  from  a  position  at  which  it  undergoes  the 
action  of  the  corona  discharge  device  68  to  a 
position  at  which  it  is  exposed  through  the  optical 

is  unit  70.  When  the  fourth  counter  means  C4  has 
counted  a  predetermined  value,  step  n21  sets  in, 
and  the  count  of  the  first  counter  means  C1  is 
returned  to  zero  if  it  is  not  zero  owing  to  the 
accumulation  of  errors.  In  step  n22,  the  clutch 

20  means  172  for  normal  motion  in  the  power  trans- 
mission  mechanism  166  for  the  document  placing 
means  48  is  actuated,  and  the  document  placing 
means  48  starts  to  make  a  scanning  exposure 
movement  at  a  speed  V  to  the  right  in  Figure  1 

25  from  its  start-of-scan  position  shown  by  the  two-dot 
chain  line  48A  in  Figure  1.  In  step  n23,  the  first 
counter  means  C1  begins  to  add  one  to  the  cu- 
mulative  count  every  time  the  detector  518  pro- 
duces  a  pulse  signal.  Then,  in  step  n24,  it  is 

30  judged  whether  or  not  the  detecting  switch  S4  has 
been  closed,  and  the  document  placing  means  48 
has  been  moved  a  predetermined  distance  to  the 
right  in  Figure  1  from  the  start-of-scan  position 
shown  by  the  two-dot  chain  line  48A  in  Figure  1. 

35  When  the  detecting  switch  S4  has  been  closed, 
step  n25  sets  in,  and  a  conveying  clutch  means 
CL2  for  connecting  the  conveyor  roller  122  to  the 
driving  source  114  is  actuated,  and  consequently, 
conveying  of  the  sheet  material  whose  leading 

40  edge  is  at  a  stop  while  being  in  abutment  against 
the  nip  position  of  the  conveyor  rollers  120  and  122 
is  started.  In  step  n26,  a  fifth  counter  means  C5 
built  in  the  control  means  250  begins  to  count  the 
pulse  signals  generated  by  the  detector  518.  Then, 

45  in  step  n27,  it  is  judged  whether  or  not  the  fifth 
counter  means  C5  has  counted  a  predetermined 
value.  This  predetermined  value  corresponds  to  the 
time  required  for  the  leading  edge  of  the  sheet 
material  whose  conveying  was  started  in  step  n26 

50  to  reach  a  position  at  which  it  undergoes  the  action 
of  the  transferring  corona  discharge  device  74. 
When  the  fifth  counter  means  C5  has  counted  the 
predetermined  value,  step  n28  sets  in,  and  the 
transferring  corona  discharge  device  74  is  ener- 

55  gized.  Then,  in  step  n29,  it  is  judged  whether  or 
not  the  detecting  switch  S1  has  been  opened  and 
therefore  whether  the  trailing  edge  of  the  sheet 
material  has  gone  past  the  detecting  arm  of  the 
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detecting  switch  S1  .  When  the  detecting  switch  S1 
has  been  opened,  step  n30  sets  in,  and  the  clutch 
means  172  of  the  power  transmission  mechanism 
166  is  rendered  inoperative,  and  the  scanning  ex- 
posure  movement  of  the  document  placing  means 
48  is  terminated  corresponding  to  the  length  of  the 
sheet  material.  In  step  n31,  the  first  counter  means 
C1  stops  making  additions  to  the  count.  In  step 
n32,  the  charging  corona  discharge  device  68  is 
deenergized.  In  step  n33,  a  sixth  counter  means 
C6  built  in  the  control  means  250  starts  to  count 
the  pulse  signals  generated  by  the  detector  518, 
and  in  step  n34,  a  seventh  counter  means  C7  built 
in  the  control  means  250  begins  to  count  the  pulse 
signals  generated  by  the  detector  518.  Then,  in 
step  n35,  it  is  judged  whether  or  not  the  sixth 
counter  means  C6  has  counted  a  predetermined 
value.  This  predetermined  value  corresponds  to  the 
time  required  for  the  trailing  edge  of  the  sheet 
material  to  go  past  the  position  at  which  it  under- 
goes  the  action  of  the  corona  discharge  device  74, 
after  going  past  the  detecting  arm  of  the  detecting 
switch  S1.  When  the  sixth  counter  means  C6  has 
counted  the  predetermined  value,  step  n36  sets  in, 
and  the  corona  discharge  device  74  is  deener- 
gized.  In  step  n37,  the  conveying  clutch  means 
CL2  is  rendered  inoperative.  Then,  step  n38  sets 
in,  and  it  is  judged  whether  or  not  the  seventh 
counter  means  C7  has  counted  a  predetermined 
value.  This  predetermined  value  corresponds  to  the 
time  interval  which  is  desired  so  as  to  prevent 
vibration,  etc.  during  the  time  period  which  runs 
from  the  time  of  rendering  the  clutch  means  172 
inoperative  to  the  time  of  rendering  the  clutch 
means  174  operative.  When  the  seventh  counter 
means  C7  has  counted  the  predetermined  value, 
step  n39  sets  in,  and  the  document  illuminating 
lamp  84  is  turned  off.  In  step  n40,  the  clutch 
means  174  for  reverse  motion  in  the  power  trans- 
mission  means  166  is  actuated,  and  consequently, 
the  document  placing  means  48  begins  to  make  a 
returning  movement  at  a  speed  2V  to  the  left  in 
Figure  1.  Then,  in  step  n41,  it  is  judged  whether  or 
not  the  copying  cycle  should  be  performed  repeat- 
edly.  When  the  copying  step  is  to  be  repeated,  one 
goes  back  to  step  n6.  When  the  copying  cycle 
should  not  be  repeated,  step  n  42  sets  in,  and  the 
first  counter  means  C1  begins  to  subtract  2  from 
the  cumulative  count  every  time  the  detector  518 
produces  a  pulse  signal.  Then  in  step  n43,  it  is 
judged  whether  or  not  the  count  of  the  first  counter 
means  C1  has  been  subtracted  to  a  predetermined 
value.  This  predetermined  value  corresponds  to  the 
distance  of  movement  between  the  stop  position  of 
the  document  placing  means  48  shown  by  the  solid 
line  in  Figure  1  and  its  start-of-scan  position  shown 
by  the  two-dot  chain  line  48A  in  Figure  1.  When 
the  count  of  the  first  counter  means  C1  has  been 

subtracted  to  the  predetermined  value,  step  n44 
sets  in,  and  the  clutch  means  174  for  reverse 
motion  in  the  power  transmission  mechanism  166 
is  rendered  inoperative.  Thus,  the  document  plac- 

5  ing  means  48  can  be  stopped  at  the  stop  position 
with  a  sufficient  accuracy  without  the  need  for  a 
detecting  switch  for  detecting  the  occupation  of  the 
stop  position  by  the  document  placing  means  48. 
In  step  n45,  the  first  counter  means  C1  stops 

io  subtraction.  In  step  n46,  an  eighth  counter  means 
C8  built  in  the  control  means  250  starts  to  count 
the  pulse  signals  generated  by  the  detector  518. 
Then,  in  step  n47,  it  is  judged  whether  or  not  the 
eighth  counter  means  C8  has  counted  a  predeter- 

15  mined  value.  This  predetermined  value  may  cor- 
respond  to  the  time  required  for  the  rotating  drum 
64  to  rotate  further  through  about  one  turn  after  the 
transferring  operation.  When  the  eighth  counter 
means  C8  has  counted  the  predetermined  value, 

20  step  n48  sets  in,  and  the  driving  source  144  is 
deenergized.  In  step  n49,  the  peeling  corona  dis- 
charge  device  76  is  deenergized,  and  in  step  n50, 
the  charge  eliminating  lamp  82  is  turned  off. 

The  aforesaid  controlling  mode  is  applicable 
25  when  the  sheet  material  is  automatically  fed  from 

the  copying  paper  feed  device  90.  When  the  sheet 
material  is  to  be  inserted  manually  to  the  manual 
feed  device  92,  the  controlling  mode  differs  in  the 
following  respects.  Firstly,  in  step  n1,  instead  of 

30  judging  whether  or  not  the  copying  start  switch  PS 
is  closed,  it  is  judged  whether  or  not  the  detecting 
switch  S2  has  been  closed  and  therefore  the  lead- 
ing  edge  of  the  sheet  material  inserted  manually 
has  arrived  at  the  detecting  arm  of  the  detecting 

35  switch  S2.  Secondly,  steps  n10,  n14,  n15  and  n16 
are  omitted.  Otherwise,  the  controlling  mode  is 
substantially  the  same  as  that  described 
hereinabove.  The  feed  rollers  110  and  112  of  the 
manual  feed  device  92  are  kept  rotating  even  after 

40  the  leading  edge  of  the  sheet  material  fed  by  it  is 
stopped  while  being  in  abutment  against  the  nip 
position  of  the  conveyor  rollers  120  and  122.  Since, 
however,  the  feed  roller  110  is  pressed  relatively 
lightly  against  the  feed  roller  112  by  its  own  weight, 

45  the  feed  rollers  110  and  112  slip  with  respect  to  the 
sheet  material  when  it  is  stopped  with  its  leading 
edge  in  abutment  against  the  aforesaid  nip  posi- 
tion.  Thus,  the  feed  rollers  110  and  112  do  not 
adversely  affect  the  sheet  material. 

50  The  electrostatic  copying  apparatus  improved 
in  accordance  with  this  invention  has  been  de- 
scribed  in  detail  hereinabove  with  reference  to  its 
preferred  embodiments  shown  in  the  accompany- 
ing  drawings.  It  should  be  understood  however  that 

55  the  invention  is  not  limited  to  these  specific  em- 
bodiments,  and  various  changes  and  modifications 
are  possible  without  departing  from  the  scope  of 
the  invention. 
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Claims 

1.  An  electrostatic  copying  apparatus  comprising 
a  document  placing  means  (48)  being  dis- 
posed  on  the  top  surface  of  a  housing  so  that 
the  document  placing  means  can  carry  out 
reciprocating  movement,  said  document  plac- 
ing  means  (48)  having  a  transparent  plate  (52) 
for  placing  a  document  thereon,  a  driving 
source  (144)  a  power  transmission  mechanism 
(146)  including  a  clutch  means  (172)  for  nor- 
mal  motion  and  a  clutch  means  (174)  for  re- 
verse  motion  for  drivingly  coupling  the  driving 
source  to  the  document  placing  means,  and  a 
control  means  (250)  for  actuating  the  clutch 
means  for  normal  motion  to  move  the  docu- 
ment  placing  means  for  scanning  exposure  in 
a  predetermined  direction  from  a  predeter- 
mined  start-of-scan  position  in  a  copying  cycle, 
and  for  rendering  the  clutch  means  for  normal 
motion  inoperative  and  for  rendering  simulta- 
neously  with  it  or  after  it,  the  clutch  means  for 
reverse  motion  to  move  the  document  placing 
means  in  the  reverse  direction, 
characterized  by 
a  driving  amount  detecting  means  (518)  for 
detecting  the  amount  of  rotation  of  a  rotating 
element  (510)  adapted  to  be  rotated  when  the 
driving  source  is  energized,  said  control  means 
(250)  being  such  as  to  render  the  clutch 
means  (174)  for  reverse  motion  inoperative, 
and  to  thereby  stop  the  document  placing 
means  (48)  at  a  predetermined  stop  position, 
when  the  amount  of  rotation  of  the  rotating 
element  (510)  after  the  starting  of  the  returning 
movement  of  the  document  placing  means 
(48)  is  in  a  predetermined  relation  to  the 
amount  of  rotation  of  the  rotating  element  (510) 
during  the  preceding  scanning  exposure  move- 
ment  of  the  document  placing  means  (48). 

2.  The  apparatus  according  to  claim  1  wherein 
the  control  means  (250)  at  the  time  of  the 
copying  cycle  first  actuates  the  clutch  means 
(174)  for  reverse  motion  to  cause  the  docu- 
ment  placing  means  (48)  to  make  a  prepara- 
tory  movement  from  said  stop  position  in  the 
reverse  direction,  and  when  the  document 
placing  means  (48)  has  made  a  preparatory 
movement  to  the  start-of-scan  position,  the 
control  means  (250)  renders  the  clutch  means 
(174)  for  reverse  motion  inoperative. 

3.  The  apparatus  according  to  claim  1  or  2 
wherein  the  control  means  (250)  renders  the 
clutch  means  (172)  for  normal  motion  inoper- 
ative  when  the  document  placing  means  (48) 
has  made  a  scanning  exposure  movement 

over  a  distance  corresponding  to  the  length  of 
a  copying  paper  in  said  predetermined  direc- 
tion  from  said  start-of-scan  position. 

5  4.  The  apparatus  according  to  one  of  the  claims 
1  to  3  wherein  the  rotating  element  is  a  detec- 
tion  plate  (510)  having  a  plurality  of  circum- 
ferentially  spaced  cuts  (512)  formed  in  its  pe- 
ripheral  edge  portion;  the  driving  amount  de- 

io  tecting  means  includes  a  detector  (518)  having 
a  light  emitting  element  (514)  located  on  one 
side  of  the  peripheral  edge  portion  of  the  de- 
tection  plate  (510)  and  a  light  receiving  ele- 
ment  (516)  located  on  the  other  side  and  pro- 

15  duces  a  pulse  signal  every  time  the  light  re- 
ceiving  element  (516)  receives  the  light  from 
the  light  emitting  element  (514)  by  the  posi- 
tioning  of  the  cut  (512)  between  the  light  emit- 
ting  element  (514)  and  the  light  receiving  ele- 

20  ment  (516)  or  every  time  the  light  from  the 
light  emitting  element  (514)  is  shut  off  by  the 
detection  plate  (510);  and  said  control  means 
(250)  renders  the  clutch  means  (174)  for  re- 
verse  motion  inoperative  when  the  number  of 

25  pulse  signals  produced  by  the  driving  amount 
detecting  means  (518)  during  the  scanning  ex- 
posure  movement  of  the  document  placing 
means  (48)  is  in  a  predetermined  relation  to 
the  number  of  pulses  produced  by  the  driving 

30  amount  detecting  means  (518)  after  the  docu- 
ment  placing  means  (48)  has  started  to  make  a 
returning  movement. 

5.  The  apparatus  according  to  one  of  the  claims 
35  1  to  4  wherein  said  control  means  (250)  in- 

cludes  counter  means  for  performing  addition 
every  time  the  driving  amount  detecting  means 
(518)  produces  a  pulse  signal  during  the  scan- 
ning  exposure  movement  of  the  document 

40  placing  means  (48)  and  performing  subtraction 
every  time  the  driving  amount  detecting  means 
(518)  produces  a  pulse  signal  during  the  re- 
turning  movement  of  the  document  placing 
means  (48),  and  when  the  count  of  the  counter 

45  is  subtracted  to  a  predetermined  value,  said 
control  means  (250)  renders  the  clutch  means 
(174)  for  reverse  motion  inoperative. 

Revendications 
50 

1.  Un  appareil  a  copier  electrostatique  compre- 
nant  un  moyen  de  pose  de  document  (48)  qui 
est  dispose  sur  la  surface  superieure  d'un  car- 
ter  de  telle  maniere  que  le  moyen  de  pose  de 

55  document  puisse  effectuer  un  mouvement  al- 
ternatif,  ledit  moyen  de  pose  de  document  (48) 
ayant  une  plaque  transparente  (52)  pour  placer 
un  document  dessus,  une  source  motrice 
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(144),  un  mecanisme  de  transmission  de  puis- 
sance  (146)  incluant  un  moyen  d'embrayage 
(172)  pour  un  mouvement  normal  et  un  moyen 
d'embrayage  (174)  pour  un  mouvement  inver- 
se  pour  accoupler  activement  la  source  motri-  5 
ce  au  moyen  de  pose  de  document,  et  un 
moyen  de  commande  (250)  pour  actionner  le 
moyen  d'embrayage  pour  un  mouvement  nor- 
mal  de  maniere  a  deplacer  le  moyen  de  pose 
de  document  pour  une  exposition  de  balayage  10 
dans  une  direction  predetermined  depuis  une 
position  predetermined  de  demarrage  de  ba- 
layage  dans  un  cycle  de  copiage,  et  pour 
rendre  inactif  le  moyen  d'embrayage  pour  un 
deplacement  normal  et  pour  rendre  actif,  si-  is 
multanement  a  cela  ou  apres  cela,  le  moyen 
d'embrayage  pour  un  deplacement  inverse 
pour  deplacer  le  moyen  de  pose  de  document 
dans  la  direction  inverse, 
caracterise  par  un  moyen  de  detection  de  la  20 
quantite  d'entraTnement  (518)  pour  detecter  la 
quantite  de  rotation  d'un  element  rotatif  (510) 
agence  pour  etre  entraTne  en  rotation  lorsque 
la  source  motrice  est  alimented,  ledit  moyen 
de  commande  (250)  etant  tel  qu'il  rend  inactif  25 
le  moyen  d'embrayage  (174)  pour  un  mouve- 
ment  inverse  et  arrete  de  ce  fait  le  moyen  de 
pose  de  document  (48)  a  une  position  d'arret 
predetermined,  lorsque  la  quantite  de  rotation 
de  I'element  rotatif  (510),  apres  le  demarrage  30 
du  mouvement  de  retour  du  moyen  de  pose 
de  document  (48),  est  dans  une  relation  prede- 
termined  par  rapport  a  la  quantite  de  rotation 
de  I'element  rotatif  (510)  pendant  le  mouve- 
ment  precedent  d'exposition  de  balayage  du  35 
moyen  de  pose  de  document  (48). 

2.  L'appareil  selon  la  revendication  1  ,  dans  lequel 
le  moyen  de  commande  (250),  au  moment  du 
cycle  de  copiage,  actionne  d'abord  le  moyen  40 
d'embrayage  (174)  pour  un  mouvement  inver- 
se  pour  faire  faire  au  moyen  de  pose  de  do- 
cument  (48)  un  mouvement  preparatoire  de- 
puis  ladite  position  d'arret  dans  la  direction 
inverse  et,  quand  le  moyen  de  pose  de  do-  45 
cument  (48)  a  fait  un  mouvement  preparatoire 
jusqu'a  la  position  de  demarrage  de  balayage, 
le  moyen  de  commande  (250)  rend  inactif  le 
moyen  d'embrayage  (174)  pour  un  mouvement 
inverse.  so 

3.  L'appareil  selon  la  revendication  1  ou  2,  dans 
lequel  le  moyen  de  commande  (250)  rend 
inactif  le  moyen  d'embrayage  (172)  pour  un 
mouvement  normal  lorsque  le  moyen  de  pose  55 
de  document  (48)  a  fait  un  mouvement  d'expo- 
sition  de  balayage,  sur  une  distance  corres- 
pondent  a  la  longueur  d'un  papier  a  copier, 

dans  ladite  direction  predetermined  depuis  la- 
dite  position  de  demarrage  de  balayage. 

4.  L'appareil  selon  I'une  des  revendications  1  a  3, 
dans  lequel  I'element  rotatif  est  une  plaque  de 
detection  (510)  ayant  une  pluralite  d'encoches 
(512)  espacees  circonferentiellement  formees 
dans  sa  portion  de  bord  peripherique;  le 
moyen  de  detection  de  la  quantite  d'entraTne- 
ment  comprend  un  detecteur  (518)  ayant  un 
element  emetteur  de  lumiere  (514)  dispose 
d'un  cote  de  la  portion  de  bord  peripherique 
de  la  plaque  de  detection  (510)  et  un  element 
recepteur  de  lumiere  (516)  dispose  de  I'autre 
cote,  et  produit  un  signal  impulsionnel  chaque 
fois  que  I'element  recepteur  de  lumiere  (516) 
regoit  la  lumiere  provenant  de  I'element  emet- 
teur  de  lumiere  (514)  par  le  positionnement  de 
I'encoche  (512)  entre  I'element  emetteur  de 
lumiere  (514)  et  I'element  recepteur  de  lumiere 
(516),  ou  chaque  fois  que  la  lumiere  provenant 
de  I'element  emetteur  de  lumiere  (514)  est 
arreted  par  la  plaque  de  detection  (510)  ;  et 
ledit  moyen  de  commande  (250)  rend  inactif  le 
moyen  d'embrayage  (174)  pour  un  mouvement 
inverse  lorsque  le  nombre  de  signaux  impul- 
sionnels  produits  par  le  moyen  de  detection  de 
la  quantite  d'entraTnement  (518)  pendant  le 
mouvement  d'exposition  de  balayage  du 
moyen  de  pose  de  document  (48)  est  dans 
une  relation  predetermined  avec  le  nombre 
d'impulsions  produites  par  le  moyen  de  detec- 
tion  de  la  quantite  d'entraTnement  (518)  apres 
que  le  moyen  de  pose  de  document  (48)  a 
commence  a  faire  un  mouvement  de  retour. 

5.  L'appareil  selon  I'une  des  revendications  1  a  4, 
dans  lequel  ledit  moyen  de  commande  (250) 
comprend  un  compteur  pour  effectuer  une  ad- 
dition  chaque  fois  que  le  moyen  de  detection 
de  la  quantite  d'entraTnement  (518)  produit  un 
signal  impulsionnel  pendant  le  mouvement 
d'exposition  de  balayage  du  moyen  de  pose 
de  document  (48)  et  effectuer  une  soustraction 
chaque  fois  que  le  moyen  de  detection  de  la 
quantite  d'entraTnement  (518)  produit  un  signal 
impulsionnel  pendant  le  mouvement  de  retour 
du  moyen  de  pose  de  document  (48)  et,  lors- 
que  le  decompte  du  compteur  est  soustrait  a 
une  valeur  predetermined,  ledit  moyen  de 
commande  (250)  rend  inactif  le  moyen  d'em- 
brayage  (174)  pour  un  mouvement  inverse. 

Patentanspruche 

1.  Elektrostatisches  Kopiergerat,  das  eine  Doku- 
mentenauflage  (48)  aufweist,  die  auf  der  Ober- 
seite  eines  Gehauses  derart  angeordnet  ist, 
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da/S  sie  eine  Hin-  und  Herbewegung  ausfuhren 
kann,  wobei  die  Dokumentenauflage  (48)  auf- 
weist:  eine  lichtdurchlassige  Platte  (52)  zum 
Auflegen  eines  Dokuments  darauf,  eine  An- 
triebsquelle  (144),  einen  Kraftubertragungsme-  5 
chanismus  (146)  mit  einer  Kupplung  (172)  fur 
Normalbwegung  und  einer  Kupplung  (174)  fur 
Ruckwartsbewegung  zur  Antriebsverbindung 
der  Antriebsquelle  mit  der  Dokumentenauflage, 
und  eine  Steuereinrichtung  (250),  die  die  10 
Kupplung  fur  Normalbewegung  betatigt,  so  da/S 
die  Dokumentenaufnahme  zur  Abtastbelichtung 
in  eine  vorbestimmte  Richtung  aus  einer  vor- 
bestimmten  AbtastStart-Position  in  einem  Ko- 
pierzyklus  bewegt  wird,  und  die  die  Kupplung  is 
fur  Normalbewegung  unwirksam  macht  und 
gleichzeitig  damit  oder  danach  die  Kupplung 
fur  Ruckwartbewegung  wirksam  macht,  so  da/S 
die  Dokumentenauflage  in  die  Ruckwartsrich- 
tung  bewegt  wird,  20 
gekennzeichnet  durch 
eine  Antriebsbetragdetektiereinrichtung  (518), 
die  den  Betrag  der  Drehung  eines  Drehele- 
ments  (510)  detektiert,  das  bei  Aktivierung  der 
Antriebsquelle  gedreht  wird,  wobei  die  Steuer-  25 
einrichtung  (250)  derart  ausgebildet  ist,  da/S  sie 
die  Kupplung  (174)  fur  Ruckwartsbewegung 
unwirksam  macht  und  dadurch  die  Dokumen- 
tenauflage  (48)  in  einer  vorbestimmten  Halte- 
position  anhalt,  wenn  der  Betrag  der  Drehung  30 
des  Drehelements  (510)  nach  dem  Start  der 
Ruckbewegung  der  Dokumentenauflage  (48)  in 
einer  vorbestimmten  Beziehung  zu  dem  Betrag 
der  Drehung  des  Drehelements  (510)  wahrend 
der  vorausgehenden  Abtastbelichtungsbewe-  35 
gung  der  Dokumentenauflage  (48)  steht. 

2.  Gerat  nach  Anspruch  1,  wobei  die  Steuerein- 
richtung  (250)  zum  Zeitpunkt  des  Kopierzyklus 
zuerst  die  Kupplung  (174)  fur  Ruckwartsbewe-  40 
gung  betatigt,  so  da/S  die  Dokumentenauflage 
(48)  eine  vorbereitende  Bewegung  aus  der 
Halteposition  in  die  Ruckwartsrichtung  aus- 
fuhrt,  und  die  Steuereinrichtung  (250)  nach 
Ausfuhren  der  vorbereitenden  Bewegung  der  45 
Dokumentenauflage  (48)  in  die  Abtast-Start-Po- 
sition  die  Kupplung  (174)  fur  Ruckwartsbewe- 
gung  unwirksam  macht. 

3.  Gerat  nach  Anspruch  1  oder  2,  wobei  die  so 
Steuereinrichtung  (250)  die  Kupplung  (172)  fur 
Normalbewegung  unwirksam  macht,  wenn  die 
Dokumentenauflage  (48)  eine  Abtastbelich- 
tungsbewegung  uber  eine  Strecke  ausgefuhrt 
hat,  die  der  Lange  eines  Kopierpapiers  in  der  55 
vorbestimmten  Richtung  aus  der  Abtast-Start- 
Position  entspricht. 

4.  Gerat  nach  einem  der  Anspruche  1-3,  wobei 
das  Drehelement  eine  Detektorplatte  (510)  ist, 
die  eine  Vielzahl  von  in  ihrem  Au/Senrandbe- 
reich  ausgebildeten,  umfangsma/Sig  beabstan- 
deten  Einschnitten  (512)  aufweist;  die  Antriebs- 
betragdetektiereinrichtung  einen  Detektor  (518) 
aufweist,  der  auf  einer  Seite  des  Au/Senrandbe- 
reichs  der  Detektorplatte  (510)  mit  einem  Licht 
aussendenden  Element  (514)  und  auf  der  an- 
deren  Seite  mit  einem  Lichtempfangselement 
(516)  versehen  ist  und  jedesmal,  wenn  das 
Lichtempfangselement  (516)  Licht  von  dem 
Licht  aussendenden  Element  (514)  durch  die 
Positionierung  des  Einschnitts  (512)  zwischen 
dem  Licht  aussendenden  Element  (514)  und 
dem  Lichtempfangselement  (516)  empfangt, 
oder  jedesmal,  wenn  das  Licht  von  dem  Licht 
aussendendes  Element  (514)  durch  die  Detek- 
torplatte  (510)  blockiert  ist,  ein  Impulssignal 
erzeugt;  und  die  Steuereinrichtung  (250)  die 
Kupplung  (174)  fur  Ruckwartsbewegung  un- 
wirksam  macht,  wenn  die  Anzahl  von  von  der 
Antriebsbetragdetektiereinrichtung  (518)  wah- 
rend  der  Abtastbelichtungsbewegung  der  Do- 
kumentenauflage  (48)  erzeugten  Impulsen  in 
einer  vorbestimmten  Beziehung  zu  der  Anzahl 
von  Impulsen  steht,  die  von  der  Antriebsbe- 
tragdetektiereinrichtung  (518)  nach  Beginn  ei- 
ner  Ruckbewegung  der  Dokumentenauflage 
(48)  erzeugt  werden. 

5.  Gerat  nach  einem  der  Anspruche  1-4,  wobei 
die  Steuereinrichtung  (250)  einen  Zahler  auf- 
weist,  der  jedesmal,  wenn  die  Antriebsbetrag- 
detektiereinrichtung  (518)  wahrend  der  Abtast- 
belichtungsbewegung  der  Dokumentenauflage 
(48)  ein  Impulssignal  erzeugt,  eine  Addition 
ausfuhrt  und  jedesmal,  wenn  die  Antriebsbe- 
tragdetektiereinrichtung  (518)  wahrend  der 
Ruckbewegung  der  Dokumentenauflage  (48) 
ein  Impulssignal  erzeugt,  eine  Subtraktion  aus- 
fuhrt,  und  die  Steuereinrichtung  (250)  die 
Kupplung  (174)  fur  Ruckwartsbewegung  un- 
wirksam  macht,  wenn  der  Zahlstand  des  Zah- 
lers  auf  einen  vorbestimmten  Wert  subtrahiert 
ist. 
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