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Description 

The  present  invention  generally  relates  to  a 
copying  apparatus,  and  more  particularly,  to  a 
magnification  converting  mechanism  for  a  variable 
magnification  copying  apparatus  capable  of  effec- 
ting  magnification  conversion  through  manual  alter- 
ation  of  lens  positions  without  employing  a  driving 
source  such  as  a  motor,  etc.  In  the  variable  mag- 
nification  copying  apparatus  of  the  present  inven- 
tion,  there  is  further  provided  a  lens  position  warn- 
ing  device  which  emits  warning  when  the  lens 
position  is  not  properly  set. 

In  a  conventional  variable  magnification  copy- 
ing  apparatus,  such  as  disclosed  in  GB-A-2  133 
566,  a  motor  is  employed  for  effecting  the  mag- 
nification  conversion.  The  lens  position  is  altered 
by  the  motor  so  as  to  effect  the  conversion  of 
magnifications. 

However,  in  the  known  variable  magnification 
copying  apparatus  as  referred  to  above,  sensors  or 
the  like  are  also  required  for  detecting  displace- 
ment  of  the  lens  assembly  besides  the  employ- 
ment  of  the  motor,  thus  resulting  in  a  large  size  of 
the  copying  apparatus  on  the  whole,  and  also  invit- 
ing  cost  increase  due  to  employment  of  expensive 
parts. 

Accordingly,  an  essential  object  of  the  present 
invention  is  to  provide  an  improved  magnification 
converting  mechanism  for  a  variable  magnification 
copying  apparatus  which  is  so  arranged  as  to  be 
capable  of  altering  lens  positions  without  employ- 
ment  of  a  motor  or  the  like,  and  readily  coping  with 
the  situation  even  when  kinds  of  copy  paper  sheets 
(e.g.  AB  system  and  inch  system,  etc.)  are 
changed. 

This  object  is  solved,  according  to  the  inven- 
tion,  with  the  features  of  claim  1. 

The  present  invention  provides  a  magnification 
converting  mechanism  which  is  compact  in  size 
and  simple  in  construction,  and  can  be  readily 
incorporated  into  the  copying  apparatus  of  this  kind 
at  low  cost. 

A  prefered  embodiment  of  the  present  inven- 
tion  has  a  lens  position  warning  device  which  gives 
warning  to  an  operator  when  the  lens  position  is 
not  correct. 

In  the  magnification  converting  mechanism  of 
the  present  invention  as  described  above,  when  the 
magnification  converting  operating  lever  provided 
on  the  control  panel  is  operated,  a  magnification 
change-over  arm  is  actuated  in  association  with  the 
functioning  of  the  lever,  and  the  lens  holder  is  slid 
over  the  sliding  shaft  according  to  the  functioning 
of  the  magnification  change-over  arm.  More  specifi- 
cally,  the  lens  holder  slides  over  a  sliding  shaft  by 
a  length  corresponding  to  the  amount  of  displace- 
ment  of  the  operating  lever.  By  this  arrangement,  it 

is  possible  to  displace  the  lens  assembly  held  on 
the  lens  holder  to  the  predetermined  position  by 
only  operating  the  magnification  converting  operat- 
ing  lever,  without  employment  of  a  motor  or  the 

5  like. 
According  to  a  preferred  embodiment  of  the 

present  invention,  upon  operation  of  the  magnifica- 
tion  converting  operating  lever,  the  lens  holder 
which  holds  the  lens  assembly  is  displaced  along  a 

io  sliding  shaft  in  association  with  the  amount  of  op- 
eration  of  the  magnification  converting  lever.  Ac- 
cordingly,  the  operator  can  set  the  lens  assembly 
at  the  predetermined  position  only  through  opera- 
tion  of  the  magnification  converting  lever  without 

75  employment  of  a  motor  and  the  like. 
Moreover,  since  the  lens  position  restricting 

plate  is  formed  with  the  recesses  in  which  the  lens 
displacement  restricting  pin  provided  on  the  lens 
holder  is  fitted,  the  operator  can  feel  a  click  on  the 

20  magnification  converting  lever  upon  fitting  of  the 
lens  displacement  restricting  pin  in  the  recess  of 
the  lens  position  restricting  plate.  Therefore,  by 
setting  the  positions  of  the  recesses  formed  in  the 
lens  position  restricting  plate  to  correspond  to  the 

25  size  of  the  copy  paper  sheets  (e.g.  A4  size,  B5 
size,  etc.),  the  operator  can  set  the  lens  assembly 
at  the  correct  position  by  stopping  the  magnifica- 
tion  converting  lever  at  the  position  where  the  click 
is  felt. 

30  Furthermore,  owing  to  the  construction  that  the 
recesses  of  the  lens  position  restricting  plate  are 
formed  at  the  opposite  sides  of  said  restricting 
plate,  with  the  recess  at  one  side  and  that  at  the 
other  side  being  formed  at  different  positions,  if  the 

35  positions  of  the  recesses  are  adapted  to  corre- 
spond  to  the  kinds  of  the  copy  paper  sheets  (e.g. 
AB  system,  inch  system,  etc.),  either  kind  of  the 
copy  paper  sheet  may  be  dealt  with  by  merely 
altering  the  direction  of  mounting  of  the  lens  posi- 

40  tion  restricting  plate. 
Normally,  the  lens  assembly  may  be  set  at  the 

correct  position  by  the  above  function,  but  if  the 
magnification  converting  lever  is  not  operated  to 
the  correct  position,  the  lens  position  restricting  pin 

45  is  not  fitted  in  the  recess  and  thus,  the  switch 
means  provided  in  the  recess  is  not  actuated.  With 
the  feature  of  claim  5,  the  non-actuation  of  the 
detecting  or  switch  means  is  detected  for  warning 
to  the  operator.  Accordingly,  if  the  warning  is  not 

50  given  upon  operation  of  the  magnification  convert- 
ing  lever,  the  operator  can  recognize  that  the  lens 
assembly  has  been  set  at  the  correct  position, 
while,  if  the  warning  is  given,  he  can  find  that  the 
lens  assembly  has  not  been  set  at  the  correct 

55  position.  Thus,  the  operator  may  readily  find  wheth- 
er  or  not  the  lens  position  is  correct  only  by  the 
presence  or  absence  of  the  warning. 

These  and  other  objects  and  features  of  the 
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present  invention  will  become  apparent  from  the 
following  description  taken  in  conjunction  with  the 
preferred  embodiment  thereof  with  reference  to  the 
accompanying  drawings,  and  in  which: 

Fig.  1  is  a  perspective  view  showing  an  external 
appearance  of  an  electrophotographic  copying 
machine  to  which  the  present  invention  may  be 
applied; 
Fig.  2  is  a  schematic  side  sectional  view  show- 
ing  general  construction  of  the  copying  machine 
of  Fig.  1; 
Fig.  3  is  a  top  plan  view  showing  an  arrange- 
ment  on  a  control  panel  of  the  copying  machine 
of  Fig.  1; 
Fig.  4  is  a  perspective  view  showing  construc- 
tion  of  a  lens  unit  employed  in  the  copying 
machine  of  Fig.  1  , 
Figs.  5(A)  and  5(B)  are  top  plan  views  of  a  lens 
unit  displacing  mechanism  for  explaining  the 
state  of  functioning  thereof; 
Figs.  6(A)  and  6(B)  are  a  side  sectional  view  and 
a  fragmentary  perspective  view  of  a  blank  lamp 
unit  employed  in  the  copying  machine  of  Fig.  1; 
Fig.  7  is  a  fragmentary  side  sectional  view 
showing  construction  of  an  upper  plate  of  the 
copying  machine  of  Fig.  1; 
Fig.  8  is  a  schematic  side  sectional  view  show- 
ing  construction  of  the  lens  unit; 
Figs.  9(A)  and  9(B)  are  fragmentary  side 
elevational  view  and  top  plan  view  at  essential 
portions  of  the  lens  unit  for  explaining  construc- 
tion  of  the  lens  unit  cover  open/close  mecha- 
nism; 
Fig.  10  is  a  view  similar  to  Fig.  2  for  explaining 
an  exhaust  construction  of  the  copying  machine 
of  Fig.  1; 
Fig.  11  is  a  perspective  view  showing  a  mirror 
unit  base  as  observed  from  the  bottom  portion; 
and 
Fig.  12  is  a  flow-chart  for  explaining  functioning 
of  the  control  section  when  the  lens  position  is 
not  correct. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Before  the  description  of  the  present  invention 
proceeds,  it  is  to  be  noted  that  like  parts  are 
designated  by  like  reference  numerals  throughout 
the  accompanying  drawings. 

The  drawings  show  a  variable  magnification 
copying  apparatus  provided  with  a  magnification 
converting  mechanism  according  to  one  preferred 
embodiment  of  the  present  invention. 

The  embodiment  of  the  present  invention  is 
described  in  the  following  order. 

1.  External  appearance  (refer  to  Fig.  1) 
2.  Entire  construction  (refer  to  Fig.  2) 

3.  Control  panel  (refer  to  Fig.  3) 
4.  Lens  unit  (refer  to  Figs.  4  and  5) 
5.  Blank  lamp  unit  (refer  to  Fig.  6) 
6.  Optical  system  cleaning  construction  (refer  to 

5  Figs.  7  through  9) 
7.  Exhaust  construction  (refer  to  Figs.  10  and 
11) 
8.  Lens  position  warning  display  (refer  to  Fig. 
12) 

10 
1.  External  appearance  of  a  variable  magnification 
copying  machine 

Fig.  1  is  an  external  view  showing  an  elec- 
15  trophotographic  copying  machine  according  to  the 

embodiment  of  the  present  invention.  An  original 
document  cover  2  is  pivotally  supported  at  its  rear 
end  on  the  top  surface  of  a  copying  machine  1  so 
as  to  be  raised  or  lowered  for  opening  or  closing.  A 

20  paper  supplying  cassette  3  is  mounted  on  the 
copying  machine  1  at  the  bottom  thereof.  The 
paper  supplying  cassette  3  can  be  selectively  at- 
tached  to  the  copying  machine  1  depending  on  the 
size  of  paper  to  be  housed  therein.  A  paper  dis- 

25  charge  tray  4  is  mounted  at  the  left  side  of  the 
copying  machine  1  .  A  sheet  of  paper  supplied  from 
the  paper  supplying  cassette  3  passes  through  the 
copying  unit  in  the  copying  machine  1,  and  there- 
after,  is  transported  to  the  paper  discharge  tray  4 

30  after  it  passes  through  the  paper  discharge  unit  not 
shown  in  the  drawing.  A  control  panel  5  is  installed 
on  the  front  of  the  top  surface  of  the  copying 
machine  1.  A  print  switch,  magnification  setting 
lever,  and  the  like  are  mounted  on  the  control 

35  panel  5.  The  detailed  description  of  the  control 
panel  5  is  given  later. 

2.  Entire  construction 

40  Fig.  2  is  a  view  showing  the  entire  construction 
of  the  copying  machine. 

The  copying  machine  generally  includes  a  pho- 
tosensitive  or  photoreceptor  drum  10  having  a  pho- 
tosensitive  surface  on  its  peripheral  surface  and 

45  rotatably  mounted  at  approximately  the  central  por- 
tion  of  the  copying  machine  1  so  as  to  be  driven 
for  rotation  in  the  direction  indicated  by  an  arrow, 
and  various  processing  stations  such  as  a  main 
corona  charger  11,  a  blank  lamp  unit  12,  a  devel- 

50  oping  unit  13,  an  image  transfer  charger  14,  a  set 
of  paper  separating  rollers  15,  a  cleaner  unit  16, 
and  a  deelectrifying  or  charge  erasing  lamp  17 
which  are  sequentially  disposed  around  the  pho- 
tosensitive  surface  of  said  photoreceptor  drum  10 

55  as  illustrated.  A  symbol  P  shown  at  an  upper 
portion  of  the  photosensitive  drum  10  indicates  the 
exposure  point  on  which  a  light  transmitted  from 
the  optional  system  is  incident. 

3 
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An  optical  system  provided  at  an  upper  portion 
of  the  copying  machine  1  comprises  a  lens  unit  20 
and  a  light  source  unit  21.  The  lens  unit  20  is 
movable  along  the  optical  axis.  The  lens  unit  20 
includes  a  lens  30  and  two  reflecting  mirrors  40, 
41.  The  lens  30  is  movable  along  as  well  as 
perpendicular  (direction  perpendicular  to  the  draw- 
ing)  to  the  optical  axis  I.  The  lens  unit  20  is 
composed  of  a  side  plate,  a  lens  unit  cover  which 
covers  the  upper  portion  of  the  side  plate,  and  a 
lens  unit  base  positioned  at  the  bottom  of  the  side 
plate.  The  lens  unit  cover  is  capable  of  sliding  so 
as  to  be  opened  and  closed.  The  detailed  descrip- 
tion  of  the  lens  unit  cover  is  made  later.  An  air  flow 
opening  (air  suction  opening)  is  provided  at  the 
lens  unit  base. 

The  light  source  unit  21  includes  a  light  source 
21a  and  a  reflector  21b.  Since  an  original  docu- 
ment  platform  T  disposed  at  the  upper  portion  of 
the  copying  machine  1  of  the  embodiment  is  mov- 
able,  the  light  source  unit  21  and  the  lens  unit  20 
are  fixed  to  the  copying  machine  1  . 

A  unit  composed  by  integrating  the  photosen- 
sitive  drum  10,  main  charger  11,  and  clearner  unit 
16  is  detachable  from  the  copying  machine  1.  The 
developing  unit  13  is  also  detachable  therefrom. 
Therefore,  the  above-described  two  units  are  re- 
placed  as  necessary. 

Two  sets  of  a  paper  transport  rollers  60,  61 
and  a  paper  transport  passage  62  are  mounted  at 
the  lower  right  portion  of  the  photosensitive  drum 
10.  A  semicircular  paper  supplying  roller  63  is 
mounted  thereunder.  Through  rotation  of  the  paper 
supplying  roller  63,  a  sheet  of  paper  disposed 
uppermost  on  sheets  of  paper  housed  in  the  paper 
supplying  cassette  3  is  supplied  to  the  copying 
machine  1  ,  and  thereafter,  transported  to  the  copy- 
ing  unit  through  the  paper  transport  rollers  61  ,  60, 
and  the  paper  transport  passage  62.  Fixing  rollers 
64  are  mounted  at  the  left  side  of  the  photosen- 
sitive  drum  10.  A  toner  image  is  transferred  onto  a 
sheet  of  paper  by  the  copying  unit.  The  transferred 
toner  image  is  fixed  to  the  paper  by  the  fixing 
rollers  64.  Thereafter,  the  paper  is  transported  to 
the  paper  discharge  tray  4.  The  fixing  rollers  64 
according  to  this  embodiment  serve  as  paper  dis- 
charge  rollers.  Numeral  18  denotes  an  exhaust  fan. 

According  to  the  above-described  construction, 
when  an  original  document  is  placed  on  the  original 
document  platform  T  and  a  print  switch  is  op- 
erated,  the  original  document  platform  T  recipro- 
cates  and  the  light  source  unit  21  is  actuated, 
whereby  the  image  of  the  original  document  is 
scanned  by  the  light  source  unit  21.  A  light  which 
has  been  reflected  from  the  original  document 
passes  through  the  lens  unit  20,  and  thereafter,  is 
incident  upon  the  exposure  point  P,  of  the  pho- 
tosensitive  drum  10,  at  which  an  electrostatic  latent 

image  is  formed.  The  electrostatic  latent  image 
which  has  been  formed  on  the  surface  of  the 
photosensitive  drum  10  by  the  developing  unit  13 
is  developed  into  a  visible  image  by  the  developing 

5  unit  13.  The  image  which  has  been  thus  developed 
is  transferred  onto  a  sheet  of  paper  transported 
from  the  paper  supplying  cassette  3  by  the  image 
transfer  charger  14.  Thereafter,  the  image  on  the 
paper  is  fixed  by  the  fixing  rollers  64,  and  then,  the 

io  paper  is  discharged  into  the  paper  discharge  tray 
4.  Toner  particles  which  have  remained  on  the 
photosensitive  drum  10  are  removed  therefrom  by 
the  cleaner  unit  16.  Residual  electric  charge  on  the 
photosensitive  drum  10  is  erased  by  the  charge 

is  erasing  lamp  17,  whereby  the  following  copying 
operations  are  carried  out. 

3.  Control  panel 

20  Fig.  3  shows  the  construction  of  the  control 
panel.  Numeral  70  denotes  the  print  switch  (print 
key).  Numeral  71  denotes  a  clear  key  to  clear  the 
number  set  previously.  Numerals  72  and  73  denote 
keys  to  set  the  number  of  copying  sheets.  Numeral 

25  74  denotes  a  ready  lamp  to  indicate  that  the  copy- 
ing  machine  1  is  ready  to  carry  out  a  copying. 
Numeral  75  denotes  an  indicator.  Numeral  76  de- 
notes  a  warning  display  lamp.  Numeral  77  denotes 
a  switch  (key)  to  set  an  exposure  mode.  Numeral 

30  78  denotes  a  magnification  converting  lever. 
The  warning  display  lamp  76  indicates  a  paper 

jamming  and  toner  shortage.  The  exposure  mode 
setting  switch  77  sets  an  exposure  mode  to  stan- 
dard,  dark,  light  in  carrying  out  an  automatic  expo- 

35  sure.  The  magnification  converting  lever  78  selects 
a  magnification  from  among  the  four  magnifica- 
tions. 

4.  Lens  unit 
40 

The  magnification  converting  mechanism  which 
is  one  of  the  characteristic  features  of  the  present 
invention  is  described  hereinafter. 

Fig.  4  is  a  perspective  view  of  an  external 
45  appearance  of  the  lens  unit  20. 

The  lens  unit  displacement  mechanism  whose 
detail  is  described  later  permits  the  lens  assembly 
30  to  move  to  a  predetermined  position  in  the  lens 
unit  20.  A  flexible  light  shielding  sheet  31  is  pro- 

50  vided  to  extend  to  opposite  sides  of  the  lens  as- 
sembly  30  inside  the  lens  unit  main  body  32.  The 
sheet  31  serves  as  a  means  for  shielding  lights 
(stray  light)  which  do  not  pass  through  the  lens 
assembly  30.  Both  ends  of  the  sheet  31  are  in 

55  contact  with  the  internal  walls  of  the  lens  unit  32. 
The  configuration  of  the  sheet  31  is  an  inverted 
letter  "S".  A  first  slit  33  is  provided  between  the 
lens  30  and  a  first  reflection  mirror  40.  A  second 

4 
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slit  36  is  provided  at  a  portion  which  confronts  a 
second  reflection  mirror  41  mounted  on  a  lens  unit 
base  34. 

A  light  which  has  been  reflected  from  an  origi- 
nal  document  is  reflected  by  the  first  mirror  40,  and 
thereafter,  is  incident  upon  the  lens  30  after  the 
light  passes  through  the  first  slit  33.  The  light  which 
has  passed  through  the  lens  assembly  30  is  re- 
flected  downwards  by  the  first  mirrow  40,  and  then, 
incident  upon  the  exposure  point  P  shown  in  Fig.  1 
after  it  passes  through  the  second  slit  36  provided 
on  the  lens  unit  base  34. 

Lens  unit  displacement  mechanism 

The  lens  unit  displacement  mechanism  is 
mounted  on  the  lens  unit  base  34  shown  in  Fig.  4. 
This  mechanism  controls  the  position  of  the  lens 
assembly  30  in  unison  with  the  operation  of  a 
magnification  converting  lever  78  as  shown  in  Fig. 
3. 

Fig.  5(A)  is  a  view  showing  the  lens  unit  dis- 
placement  mechanism. 

A  lens  unit  moving  lever  100  (hereinafter  re- 
ferred  to  as  a  moving  lever  100)  is  linked  to  the 
magnification  converting  lever  78  through  the  link 
mechanism  not  illustrated  in  the  drawing,  i.e.,  both 
levers  are  linked  to  each  other  by  connecting  one 
lever  to  one  end  of  the  link  mechanism  and  the 
other  to  the  other  end  thereof  so  that  both  levers 
may  move  in  the  same  direction.  The  moving  lever 
100  is  capable  of  moving  in  the  directions  A  and  B 
as  shown  by  the  arrow.  The  moving  lever  100  is 
fixed  to  a  sliding  lever  101  mounted  on  the  side 
plate  of  the  lens  unit  main  body  32.  The  sliding 
lever  101  is  supported  by  a  sliding  lever  supporting 
member  102  to  be  slidable  in  the  directions  A  and 
B  shown  by  the  arrow.  One  end  of  a  magnification 
change-over  arm  104  generally  in  an  inverted  V- 
shape  is  pivotally  supported  at  the  upper  portion  of 
the  sliding  lever  101  by  a  pin  103.  The  magnifica- 
tion  change-over  arm  104  is  supported  by  a  pin 
105  at  approximately  the  intermediate  portion 
thereof  so  as  to  be  rotatable  about  the  pin  105.  An 
elongated  opening  106  is  formed  on  one  end  of  the 
magnification  change-over  arm  104.  A  pin  107  is 
fitted  in  the  elongated  opening  106.  The  pin  107  is 
mounted  on  a  lens  holder  108  which  holds  the  lens 
assembly  30  such  that  the  pin  107  projects  up- 
wards  from  and  perpendicular  to  the  drawing.  The 
lens  holder  108  is  slidable  along  a  sliding  shaft 
109.  Both  ends  of  the  sliding  shaft  109  are  fixed  to 
a  support  plate  110.  The  support  plate  110  is  fixed 
to  the  lens  unit  base  34  with  a  certain  angle  formed 
relative  to  the  base  34.  A  slightly  curved  elongated 
guide  groove  1  1  1  is  mounted  on  the  left  side  of  the 
supporting  plate  111.  A  roller-shaped  member  112 
is  fitted  in  the  guide  groove  111  so  as  to  be  guided 

thereby.  The  member  112  is  mounted  on  one  end 
of  an  arm  113.  An  inverted  L-shaped  first  lens 
displacement  member  114  is  rotatably  connected 
to  one  end  of  an  arm  113  by  a  pin  115.  A  second 

5  lens  displacement  member  116  in  the  shape  of  an 
inverted  L  is  connected  to  the  first  lens  displace- 
ment  member  114  by  a  pin  117  in  symmetrical 
relationship  with  the  first  lens  moving  member  114. 
Elongated  openings  118  and  119  are  formed  at  the 

io  ends  of  the  first  and  second  lens  displacement 
members  114  and  116,  respectively.  Pins  120  and 
121  projected  perpendicular  to  and  upwards  from 
the  lens  assembly  30  (drawing)  are  fitted  in  the 
elongated  openings  118  and  119. 

is  The  lens  assembly  30  comprises  a  compound 
lens  and  a  casing.  The  pins  120  and  121  are 
movable  in  the  directions  A  and  B  shown  by  the 
arrow.  The  pins  120  and  121  are  fixed  to  a  pre- 
determined  lens  unit  of  the  compound  lens  moun- 

20  ted  in  the  casing,  respectively.  With  the  move- 
ments  of  the  pins  120  and  121,  the  lens  unit  to 
which  the  pins  are  fixed  move,  whereby  the  focal 
length  of  the  lens  assembly  30  is  changed,  i.e.,  the 
magnification  thereof  can  be  converted.  The  lenses 

25  of  such  a  construction  are  widely  used  in  variable 
magnification  copying  machines.  Therefore,  its  de- 
scription  is  omitted  herein. 

A  lens  displacement  restricting  pin  122  is 
mounted,  through  a  leaf  spring  126,  at  a  position 

30  opposite  to  the  lens  assembly  30  held  by  the  lend 
holder  108.  A  lens  displacement  restricting  plate 
123  is  mounted  at  the  right  of  and  parallel  to  the 
sliding  shaft  109.  Four  recesses  127  are  formed  on 
the  lens  position  restricting  plate  123  at  the  left 

35  side  thereof.  Detection  switches  124  are  disposed 
in  the  respective  recesses  127.  Four  similar  reces- 
ses  128  are  also  formed  in  the  lens  position  re- 
stricting  plate  123  at  the  right  side  thereof.  The 
detailed  description  of  the  lens  position  restricting 

40  plate  123  is  given  later.  The  four  recesses  provided 
at  the  right  side  are  used  for  paper  sheets  in  inch 
system,  which  will  be  described  later. 

When  the  lens  displacement  restricting  pin  122 
fitted  in  the  recess  127  depresses  the  detection 

45  switch  124,  the  switch  is  turned  on,  and  the  ON 
signal  is  inputted  to  a  microcomputer  mounted  on 
the  control  unit,  whereby  it  is  detected  that  the  lens 
holder  108  is  at  a  predetermined  position.  The  four 
recesses  127  determine  the  lens  assembly  30  po- 

50  sition  which  corresponds  to  a  magnification  set  by 
the  magnification  converting  lever  78.  Specifically 
the  lowermost  restricting  plate  123  corresponds  to 
the  magnification  of  X  1.24.  The  recess  directly 
above  the  lowermost  one  corresponds  to  the  mag- 

55  nifications  of  X  1  (life  size  or  equal  size  magnifica- 
tion).  The  recess  positioned  above  the  second 
lowermost  recess  corresponds  to  the  magnification 
of  X  0.8.  The  uppermost  recess  corresponds  to  the 

5 
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magnification  of  X  0.7.  The  lens  holder  108  slides 
along  the  sliding  shaft  109,  with  the  result  that  the 
lens  displacement  restricting  pin  122  fixed  to  the 
lens  holder  108  engages  with  one  of  the  recesses, 
whereby  the  position  of  the  lens  assembly  30  is 
determined. 

In  Fig.  5(B),  the  lens  displacement  restricting 
pin  122  engages  with  the  uppermost  recess  formed 
on  the  lens  position  restricting  plate  123  with  the 
upward  movement  of  the  lens  holder  108  along  the 
sliding  shaft  109.  The  movement  of  the  lens  holder 
108  from  the  position  shown  in  Fig.  5(A)  to  the 
position  shown  in  Fig.  5(B)  causes  the  lens  assem- 
bly  30  to  move  to  an  upper  right  position.  The  lens 
assembly  30  moves  parallel  to  the  sliding  shaft 
109,  i.e.,  the  lens  assembly  30  moves  with  a  cer- 
tain  angle  formed  with  respect  to  the  optical  axis  I  . 
This  is  because  an  original  document  is  placed  on 
one  side  of  the  original  document  platform  In  detail, 
when  the  original  document  is  placed  in  this  man- 
ner,  the  center  line  of  the  original  document  shifts 
depending  on  the  size  thereof.  For  example,  the 
center  line  of  an  original  document  in  size  B5  shifts 
from  that  of  an  original  document  in  size  A4,  i.e., 
the  position  of  the  optical  axis  I  is  altered  depend- 
ing  on  the  size  of  an  original  document. 

The  detection  switches  124  disposed  in  the 
respective  recesses  127  serve  as  a  means  for 
detecting  whether  or  not  the  lens  displacement 
restricting  pin  122  has  engaged  with  a  predeter- 
mined  recess.  If  the  detection  switch  124  is  not 
turned  on,  the  indicator  75  mounted  on  the  control 
panel  5  makes  an  error  indication,  which  will  be 
described  later.  The  detection  switch  124  enables 
an  operator  to  check  whether  or  not  the  lens  as- 
sembly  30  is  placed  at  the  position  which  cor- 
responds  to  the  magnification  set  by  the  magnifica- 
tion  converting  lever  78. 

Operation  of  lens  unit  displacement  mechanism 

When  the  lens  displacing  lever  100  moves 
from  the  position  shown  in  Fig.  5(A)  to  the  direction 
A  shown  by  the  arrow,  the  magnification  converting 
lever  78  is  below  the  position  of  the  magnification 
of  X  1  .24.  When  the  magnification  converting  lever 
78  is  shifted  from  the  position  below  the  magnifica- 
tion  of  X  1.24  to  the  left  on  the  control  panel,  the 
lens  displacing  lever  100  moves  in  the  direction  A 
shown  by  the  arrow.  With  the  movement  of  the 
lens  displacement  lever  100  in  the  direction  A,  the 
sliding  lever  101  moves  in  the  direction  A  shown 
by  the  arrow.  At  this  moment,  the  magnification 
change-over  arm  104  rotates  clockwise  about  the 
pin  105.  This  causes  the  lens  holder  108  to  move 
in  the  direction  D  shown  by  th  arrow  along  the 
sliding  shaft  109,  which  in  turn,  causes  the  lens 
assembly  30  to  move  in  the  direction  D  shown  by 

the  arrow.  At  this  point,  the  member  112  is  guided 
along  the  guide  groove  111  and  the  arm  113 
rotates  clockwise  to  a  small  extent  on  the  whole. 
This  causes  the  first  lens  displacing  member  114 

5  to  rotate  clockwise  to  a  small  extent  about  the  pin 
115.  The  torque  generated  by  this  rotation  is  trans- 
mitted  to  the  second  lens  displacing  member  116 
through  the  pin  117,  which  in  turn  causes  the 
second  lens  moving  member  116  to  rotate  to  a 

io  small  extent  about  the  pin  125,  with  the  result  that 
the  pins  120  and  121  move  in  the  direction  B  and 
A  to  a  small  degree,  respectively  and  that  the 
lenses  of  the  lens  assembly  30  in  which  the  pins 
120  and  121  are  mounted  move  inside  the  lens 

is  assembly  30  in  the  directions  B  and  A,  respec- 
tively.  The  movements  of  the  lenses  in  the  lens 
assembly  30  adjust  the  focal  lengths  thereof. 

According  to  the  above-described  operation, 
the  lens  assembly  30  moves  to  a  predetermined 

20  position.  The  magnification  converting  lever  78 
clicks  when  it  is  shifted  to  the  position  of  X  0.7. 
This  is  because  the  lens  displacement  restricting 
pin  122  is  pressed  toward  the  lens  position  restrict- 
ing  plate  123  by  the  leaf  spring  126.  When  the 

25  operator  is  operating  the  magnification  converting 
lever  78  in  the  left  direction,  the  lever  78  clicks  at 
the  position  of  X  1  and  X  0.8.  The  lens  assembly 
30  can  be  displaced  at  the  position  by  handing  off 
the  lever  78  at  a  desired  magnification  position,  i.e., 

30  the  position  where  the  magnification  converting  le- 
ver  clicks.  At  this  point,  since  the  lens  displace- 
ment  restricting  pin  122  engages  a  recess  cor- 
responding  to  a  magnification  set  by  the  operator, 
the  detection  switch  124  mounted  in  the  recess  is 

35  turned  on.  If  the  switch  124  is  not  turned  on,  it 
indicates  that  the  lens  assembly  30  is  not  placed  at 
a  predetermined  position,  in  which  case  the  control 
unit  makes  an  error  indication  by  means  of  the 
indicator  75,  whereby  the  operator  finds  that  the 

40  magnification  converting  lever  78  is  not  placed  at 
an  appropriate  position. 

Construction  of  lens  position  restricting  plate 

45  In  the  lens  unit  displacing  mechanism  as  de- 
scribed  so  far,  the  recesses  with  which  the  lens 
displacement  restricting  pin  122  engage  are 
formed  at  the  right  and  left  sides  of  the  lens 
position  restricting  plate  123.  The  recesses  formed 

50  at  the  left  side  correspond  to  paper  sheets  in  AB  or 
centimeter  system  such  as  size  A4,  B5  and  the 
like.  The  recesses  formed  at  the  right  side  cor- 
respond  to  paper  sheets  in  inch  system.  When  the 
copying  machine  1  is  required  to  copy  the  image 

55  of  original  documents  in  centimeter  system,  the 
lens  position  restricting  plate  123  is  mounted  on 
the  copying  machine  1  so  that  the  lens  displace- 
ment  restricting  pin  122  is  fitted  in  the  recesses 

6 



11 EP  0  262  682  B1 12 

corresponding  to  original  documents  in  centimeter 
system.  When  the  copying  machine  1  is  required 
to  copy  the  image  of  original  documents  in  inch 
system,  the  lens  position  restricting  plate  123  is 
mounted  on  the  copying  machine  1  so  that  the  lens 
displacement  restricting  pin  122  is  fitted  in  the 
recesses  corresponding  to  original  documents  in 
inch  system.  As  such,  no  other  members  are  nec- 
essary  to  be  replaced.  Therefore,  the  copying  ma- 
chine  in  such  a  construction  is  not  likely  to  give 
rise  to  parts  troubles.  The  switch  124  is  mounted 
on  the  underside  of  the  lens  position  restricting 
plate  123.  When  the  copying  machine  1  copies 
original  documents  in  inch  system,  the  respective 
switches  124  are  necessary  to  be  mounted  on 
recesses  corresponding  to  sheets  in  inch  system. 

Driving  units  such  as  a  motor  are  not  used  in 
the  lens  unit  displacement  mechanism  according  to 
this  embodiment.  The  lens  assembly  30  is  asso- 
ciated  with  the  magnification  converting  lever  78  to 
be  operated  by  an  operator.  The  position  of  the 
lens  assembly  30  can  always  be  set  predeter- 
minedly  by  the  lend  position  restricting  plate  123 
and  the  lens  displacement  restricting  pin  122. 
Therefore,  the  copying  machine  can  be  manufac- 
tured  at  a  low  cost  because  a  motor  as  well  as  a 
sensor,  and  a  control  member  to  control  the  posi- 
tion  of  the  lens  are  not  necessary  to  be  equipped 
with  the  copying  machine.  Further,  the  copying 
machine  is  compact  because  a  motor  is  not  pro- 
vided  therewith. 

5.  Blank  lamp  unit 

Figs.  6(A)  and  6(B)  show  the  construction  of 
the  blank  lamp  unit.  As  shown  in  Fig.  2,  the  blank 
lamp  unit  12  mounted  on  the  lens  unit  20  is  posi- 
tioned  between  the  main  charger  1  1  (charging  unit) 
which  uniformly  charges  the  surface  of  the  pho- 
tosensitive  drum  10  and  the  developing  unit  13, 
and  is  disposed  in  the  axial  direction  of  the  pho- 
tosensitive  drum  10.  The  blank  lamp  unit  12  is 
provided  with  five  blank  lamps  80a-80e  which  are 
independently  turned  on  or  off.  Each  of  the  blank 
lamps  removes  surplus  electric  charge  which  re- 
mains  on  the  surface  of  the  photosensitive  drum 
10.  The  blank  lamps  80a-80e  disposed  at  the  left 
side  in  Fig.  6(A)  remove  surplus  electric  charge 
depending  on  the  dimension  of  an  image  formed 
on  the  surface  of  the  photosensitive  drum  10.  The 
blank  lamp  80e  disposed  at  the  right  side  removes 
surplus  electric  charge  which  exists  at  the  refer- 
ence  position  of  an  image.  The  position  shown  by 
P  in  Fig.  2  indicates  the  reference  position  (edge  of 
sheet)  of  an  image.  The  position  shown  by  V  in 
Fig.  6(A)  indicates  an  edge  of  a  separation  belt  81 
disposed  at  the  interval  t  between  P  and  V.  The 
separation  belt  81  separates  a  paper  sheet,  to 

which  a  toner  image  has  been  transferred,  from  the 
photosensitive  drum  10.  As  shown  in  Fig.  6(A),  the 
separation  belt  81  confronts  an  end  of  the  lower 
portion  of  the  photosensitive  drum  10.  A  paper 

5  sheet  82  is  placed  on  the  separation  belt  81  when 
the  belt  81  is  in  the  image  transfer  position.  The 
separation  belt  81  is  interposed  between  the  paper 
sheet  and  the  photosensitive  drum  10  at  an  end  of 
the  paper  sheet  82,  whereby  the  paper  sheet  to 

io  which  an  image  has  been  transferred  is  forcibly 
and  reliably  separated  from  the  surface  of  the 
photosensitive  drum  10.  The  separation  belt  in 
such  a  construction  is  known  in  the  art. 

The  blank  lamp  80e  disposed  at  the  right  side 
is  of  the  blank  lamp  unit  12  removes  electric  charge 

in  the  region  right  from  V,  namely,  an  end  of  an 
image,  whereby  toner  particles  are  prevented  from 
adhering  to  the  portion  of  the  photosensitive  drum 
10  with  which  the  separation  belt  81  contacts,  that 

20  is,  toner  particles  do  not  adhere  to  the  separation 
belt  81  .  Accordingly,  the  edges  of  the  paper  sheet 
82  are  prevented  from  being  smudged  by  toner 
particles. 

The  blank  lamp  unit  12  is  provided  with  a  lamp 
25  box  83  in  a  predetermined  configuration  in  order  to 

restrict  a  region  from  which  electric  charge  is  re- 
moved  by  the  respective  blank  lamps. 

The  lamp  box  83  forms  chambers  which  parti- 
tion  each  of  the  blank  lamps  80a-80e.  The  lamp 

30  box  83  is  provided  with  openings  84  at  the  portion 
which  confronts  the  photosensitive  drum  10  so  that 
the  openings  84  allow  lights  irradiated  from  the 
lamps  to  pass  therethrough.  The  dimensions  of  the 
openings  84  provided  with  the  chambers,  respec- 

35  tively  are  so  set  that  the  openings  84  restrict  the 
range  of  the  lights  irradiated  from  each  of  the 
lamps.  For  example,  as  shown  in  Fig.  6(A),  the 
dimensions  of  the  openings  84  provided  within  the 
chamber  which  houses  the  blank  lamp  80d  is  so 

40  set  that  the  range  of  the  light  to  be  irradiated  from 
the  lamp  80d  is  within  the  hatched  region,  namely, 
from  a1  to  a5  of  the  photosensitive  drum  10.  Like- 
wise,  the  opening  84  of  the  chamber  which  houses 
the  blank  lamp  80c  is  so  dimensioned  that  the  light 

45  to  be  irradiated  from  the  blank  lamp  80c  is  in  the 
region  from  a2  to  a6.  The  opening  84  of  the  cham- 
ber  which  houses  the  blank  lamp  80b  is  so  dimen- 
sioned  that  the  light  to  be  irradiated  from  the  blank 
lamp  80b  is  in  the  region  from  a3  to  the  location  in 

50  the  vicinity  of  the  left  end  of  the  photosensitive 
drum  10.  The  dimension  of  the  opening  84  of  the 
chamber  which  houses  the  blank  lamp  80a  dis- 
posed  at  the  left  end  of  the  blank  lamp  unit  12  is 
so  set  that  the  light  to  be  irradiated  from  the  lamp 

55  80a  is  in  the  region  from  a5  to  the  location  in  the 
vicinity  of  the  left  end  of  the  photosensitive  drum 
10. 

The  positions  a1  to  a6  indicate  the  left  end 
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portion  of  an  image  depending  on  the  size  of  an 
original  document  and  a  magnification  set  by  an 
operator.  Accordingly,  when  the  position  of  the  left 
end  of  an  image  to  be  formed  is  at  al,  all  of  the 
blank  lamps  80a-80d  are  turned  on  and  the  electric 
charge  in  the  region  from  the  position  a1  to  the  left 
end  of  the  photosensitive  drum  10  is  all  removed. 
When  the  position  of  the  left  end  of  an  image  to  be 
formed  is  at  the  position  a3,  the  blank  lamps  80a 
and  80b  are  turned  on  and  the  blank  lamps  80c 
and  80d  are  turned  off.  The  position  shown  by  a5 
corresponds  to  the  left  end  position  of  an  image  to 
be  formed  on  a  paper  sheet  in  size  A4. 

The  dimension  of  the  opening  84  of  the  lamp 
box  83  which  houses  the  blank  lamp  80e  is  so  set 
that  the  electric  charge,  which  exists  on  the  pho- 
tosensitive  region  where  the  separation  belt  81 
confronts,  is  removed.  Specifically,  the  dimension 
of  the  opening  84  is  set  so  that  the  left  end  of  a 
light  irradiated  from  the  blank  lamp  80e  corre- 
sponds  to  the  left  end  V  of  the  separation  belt  81 
as  shown  in  Fig.  6(A)  and  that  the  region  from  the 
position  V  to  the  end  of  the  photosensitive  drum  10 
is  irradiated. 

The  blank  lamps  80a-80e  and  the  lamp  box  83 
are  mounted  on  a  blank  lamp  supporting  plate  85 
mounted  on  a  frame  so  that  the  plate  85  is  parallel 
to  the  axis  of  the  photosensitive  drum  10.  A  con- 
nector  86  to  supply  power  source  with  the  blank 
lamps  is  mounted  on  the  right  end  of  the  blank 
lamp  supporting  plate  85.  One  end  of  an  engaging 
projection  for  placing  the  blank  lamp  unit  in  posi- 
tion  87  (hereinafter  referred  to  as  engaging  projec- 
tion  87)  which  projects  toward  the  right  is  mounted 
on  the  left  side  of  the  connector  86.  Mounted  on  a 
frame  88  are  a  connector  89  connected  to  the 
connector  86  and  an  engaging  opening  90  with 
which  the  engaging  projection  87  engages.  The 
end  of  the  blank  lamp  unit  12  is  placed  in  position 
by  fitting  the  engaging  position  87  in  the  engaging 
opening  90.  When  this  fit-in  operation  is  carried 
out,  the  connector  86  is  connected  to  the  connector 
89,  for  the  copying  machine  1,  which  supplies 
power  source  to  the  blank  lamps. 

Fig.  6(B)  shows  an  external  appearance  of  the 
engaging  projection  87  and  the  members  situated 
in  the  vicinity  of  the  fit-in  opening  90  in  which  the 
engaging  projection  87  is  fitted. 

The  end  of  the  blank  lamp  supporting  plate  85 
is  fixed  to  the  frame  as  described  above.  There- 
fore,  the  other  end  of  the  blank  lamp  supporting 
plate  85  is  fixed  to  the  frame  by  a  screw  91  . 

If  a  small  amount  of  a  toner  adheres  to  the 
separation  belt  81  ,  the  toner  image  is  developed  on 
a  paper  sheet.  Therefore,  the  opening  of  the  lamp 
box  83  to  restrict  the  range  of  the  light  to  be 
irradiated  from  the  blank  lamp  80e  is  required  to  be 
accurately  placed  in  position.  The  blank  lamp  unit 

12  is  placed  in  position  so  that  the  left  end  of  the 
light,  irradiated  from  the  blank  lamp  80e  which 
passes  through  the  opening  84,  coincides  with  the 
position  V  of  the  photosensitive  drum  10.  If  the 

5  right  end  of  the  blank  lamp  unit  12  is  fixed  to  the 
plate  85  after  the  left  end  of  the  blank  lamp  unit  12 
is  placed  in  position,  the  position  of  the  opening  84 
from  which  a  light  is  irradiated  from  the  blank  lamp 
80e  is  not  appropriately  placed  in  position  because 

io  the  distance  between  the  left  end  of  the  blank  lamp 
unit  12  and  the  position  V  is  long.  According  to  this 
embodiment,  since  the  right  end  of  the  blank  lamp 
unit  12  is  mounted  on  the  blank  lamp  supporting 
plate  85  before  the  left  end  thereof  is  mounted  on 

is  the  unit  12,  the  opening  84,  from  which  a  light  is 
irradiated  from  the  blank  lamp  80e,  is  placed  in 
position. 

According  to  this  embodiment,  the  placing  of 
the  blank  lamp  unit  12  in  position  is  carried  out  by 

20  fitting  the  engaging  projection  87  mounted  on  the 
portion  which  confronts  the  separation  belt  81  in 
the  fit-in  opening  90  of  the  frame  88,  and  then,  the 
other  end  of  the  blank  lamp  unit  12  is  fixed  to  the 
plate  85  by  a  screw.  Accordingly,  the  opening  84 

25  from  which  a  light  is  irradiated  from  the  blank  lamp 
80e  is  correctly  placed  in  position. 

In  this  embodiment,  the  engaging  projection  87 
is  mounted  on  the  position  where  the  blank  lamp 
unit  12  is  mounted  and  the  fit-in  opening  90  is 

30  mounted  on  the  frame.  However,  this  operation  is 
also  performed  as  well  by  reversing  the  positions 
of  the  two  members. 

6.  Construction  for  cleaning  optical  system 
35 

Figs.  7  through  9  show  the  construction  for 
cleaning  the  optical  system  according  to  this  em- 
bodiment. 

In  an  electrophotographic  copying  machine  ac- 
40  cording  to  this  embodiment,  the  portion  which  con- 

fronts  the  light  source  unit  mounted  on  the  upper 
plate  of  the  electrophotographic  copying  machine 
is  detachably  mounted.  Further,  the  lens  unit  which 
confronts  the  above-described  portion  is  also  de- 

45  tachably  mounted. 
Fig.  7  is  a  view  showing  the  construction  of  the 

upper  plate  of  the  copying  machine  according  to 
this  embodiment.  The  upper  plate  150  of  the  copy- 
ing  machine  comprises  three  plates  150a,  150b, 

50  and  150c  capable  of  being  detached.  These  plates 
are  mounted  by  screws  and  are  easily  detached  by 
removing  the  screws.  The  plate  150  of  the  copying 
machine  is  detached  therefrom  by  opening  an 
original  document  cover  2  and  detaching  the  origi- 

55  nal  document  platform  independently. 
Of  the  covers  150a  to  150c  composing  the 

upper  plate  150  of  the  copying  machine,  the  cover 
150b  disposed  in  the  middle  of  the  three  covers  is 

8 
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positioned  directly  above  the  light  source  unit  21. 
The  left  upper  portion  of  the  lens  unit  20  confronts 
the  cover  150b.  As  described  later,  covers  capable 
of  being  opened  and  closed  are  provided  on  the 
left  and  right  upper  portions  of  the  lens  unit  20. 

According  to  the  above-described  construction, 
by  detaching  each  of  the  original  document  placing 
plates  after  opening  the  original  document  cover  2, 
and  detaching  the  cover  150b  positioned  in  the 
middle  of  the  three  plates  150,  a  reflector  21b  and 
the  light  source  21a  can  be  easily  cleaned  because 
the  light  source  unit  21  is  disposed  directly  below 
the  cover  150b.  Further,  the  light  source  unit  may 
be  detached. 

Fig.  8  shows  the  construction  of  the  lens  unit. 
The  lens  unit  20  includes,  as  described  above, 

the  lens  assembly  30  and  two  reflecting  mirrors  40, 
41  housed  in  the  lens  unit  main  body  32.  The  lens 
unit  main  body  32  comprises  a  side  plate  35,  a 
lens  unit  cover  43  covering  the  upper  portion  of  the 
side  plate  35,  and  the  lens  unit  base  34  disposed 
at  the  bottom  of  the  side  plate  35. 

Formed  on  the  side  plate  42  is  a  hook  44 
which  hooks  the  lens  unit  cover  43,  whose  detailed 
construction  is  described  later. 

Figs.  9(A)  and  9(B)  show  the  opening  and 
closing  mechanism  of  the  lens  unit  cover  43.  Fig. 
9(A)  is  a  front  view  of  principal  portions  of  the  lens 
unit  cover  43.  Fig.  9(B)  is  a  plan  view  of  principal 
portions  of  the  lens  unit  cover  43. 

Hooking  projections  44a  and  44b  are  formed  at 
the  front  and  rear  of  the  hook  44  which  projects 
upwards  from  the  side  plate  of  the  lens  unit  main 
body  32.  As  shown  in  Fig.  9(B),  the  lens  unit  cover 
43  has  projections  43a  and  43b  projecting  upwards 
from  the  drawing  and  in  the  axial  direction  of  the 
photosensitive  drum  10.  The  hooking  projection 
44a  engages  the  left  end  a1  of  the  projection  43a 
of  the  lens  unit  cover  43.  The  hooking  projection 
44b  engages  the  right  end  a2  of  the  projection  of 
43b  disposed  at  the  right  of  the  lens  unit  cover  43. 
The  lens  unit  cover  43  comprises  two  portions, 
namely,  the  left  and  right  portions.  The  ends  of  the 
left  and  right  portions  overlap  with  each  other  at  the 
point  Q.  Cut-outs  35a  and  35b  are  formed  at  both 
sides  of  the  hook  44.  The  lengths  of  the  cut-outs 
35a  and  35b  are  much  longer  than  that  of  the 
hooking  projections  44a  and  44b.  The  height  h 
thereof  is  so  set  that  the  lowermost  portions  of  the 
hooking  projections  44a  and  44b  do  not  contact 
with  those  of  the  cut-outs  35a  and  35b. 

The  description  which  is  made  hereinafter  re- 
lates  to  the  opening  and  closing  operations  of  the 
lens  unit  cover. 

In  a  normal  condition,  the  hooking  projections 
44a  and  44b  of  the  side  plate  35  engage  with  the 
ends  a1  and  a2  of  the  projections  43a  and  43b 
formed  on  the  lens  unit  cover  43.  Caused  by  this, 

the  lens  unit  cover  43  cannot  be  moved  in  the 
directions  A  and  B  shown  by  the  arrow.  However, 
the  portion  which  confronts  the  cut-out  35a  formed 
on  the  side  plate  35  is  bent,  as  shown  by  the  two- 

5  dot  chain  line,  by  applying  pressure  thereto  in  the 
direction  A  as  shown  by  the  arrow.  The  projection 
43a  disengages  from  the  hooking  projection  44a 
when  pressure  is  applied  to  the  portion  which  con- 
fronts  the  cut-out  35a  to  such  an  extent  that  the 

io  hooking  projection  44a  is  disengaged.  As  a  result, 
the  lens  unit  cover  43  disposed  at  the  left  in  Fig.  9- 
(A)  is  capable  of  moving  in  the  direction  B  shown 
by  the  arrow,  i.e.,  the  force  to  move  the  lens  unit 
cover  43  is  only  the  force  applied  to  the  portion 

is  confronting  the  cut-out  35a.  This  allows  the  lens 
unit  cover  43  disposed  at  the  left  of  the  lens  unit 
main  body  32  to  be  opened.  In  the  same  manner, 
the  lens  unit  cover  43  disposed  at  the  right  can  be 
opened  in  the  direction  C  shown  by  the  arrow. 

20  As  shown  in  Fig.  7,  the  light  source  unit  21  is 
disposed  at  the  upper  left  of  the  lens  unit  20.  The 
cover  150b  which  composes  the  upper  plate  of  the 
copying  machine  1  is  detachable.  According  to  this 
arrangement,  force  may  be  applied  downwards  to 

25  the  lens  unit  20  in  the  direction  A  shown  by  the 
arrow  in  Fig.  9(A)  after  the  cover  150b  and  the  light 
source  unit  21  are  removed  from  the  copying  ma- 
chine  1.  In  this  manner,  the  light  source  unit  21  can 
be  cleaned.  Further,  members  mounted  inside  the 

30  lens  unit  21  can  be  cleaned.  The  removal  of  the 
cover  disposed  at  the  left  suffices  to  clean  the  lens 
unit  cover.  The  lens  unit  cover  can  be  cleaned 
perfectly  by  detaching  the  cover  150c  disposed  at 
the  right  and  by  opening  the  lens  unit  cover  43  in 

35  the  direction  C  shown  by  the  arrow  illustrated  in 
Fig.  9.  In  this  case,  the  right  side  of  the  lens  unit 
cover  43  can  be  favourably  cleaned. 

According  to  this  embodiment,  the  light  source 
unit  21  can  be  easily  cleaned  because  the  portion 

40  which  confronts  the  light  source  unit  21  disposed 
on  the  upper  plate  of  the  copying  machine  1  is 
detachably  mounted  thereon.  Further,  the  lens  unit 
cover  43  disposed  at  the  left  of  the  lens  unit  20  can 
be  opened  by  removing  the  light  source  unit  21. 

45  Thus,  the  members  including  the  lenses  mounted 
inside  the  lens  unit  20  can  be  easily  cleaned. 
Further,  according  to  this  embodiment,  the  upper 
plate  on  the  copying  machine  1  is  detachably 
mounted  thereon  and  the  lens  unit  cover  43  dis- 

50  posed  at  the  right  can  be  opened  and  closed. 
Therefore,  the  members  mounted  in  the  lens  unit 
20  (especially  the  members  disposed  at  the  right 
side)  can  be  cleaned  very  easily  by  removing  the 
cover  150c  and  opening  the  lens  unit  cover  dis- 

ss  posed  at  the  right. 

7.  Exhaust  construction 
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In  the  electrophotographic  copying  machine 
according  to  this  embodiment,  ozone  formed  in  the 
periphery  of  a  photosensitive  drum,  air  which  con- 
tains  a  developer,  and  heat  are  exhausted  from  the 
copying  machine  by  an  exhaust  fan  through  a  lens 
unit. 

Fig.  10  shows  how  ozone  formed  in  the  periph- 
ery  of  the  photosensitive  drum  10,  air  containing  a 
developer,  and  the  heat  generated  from  the  fixing 
rollers  64  are  exhausted  from  the  copying  machine 
1. 

A  plurality  of  suction  openings  34a  (air  flow 
openings)  are  formed  in  the  lens  unit  base  34 
which  composes  the  base  plate  of  the  lens  unit  20. 
An  exhaust  opening  43a  is  formed  at  the  portion 
positioned  below  the  first  reflecting  mirror  40  pro- 
vided  with  the  side  plate  35.  Fig.  11  is  a  view  taken 
from  the  underface  of  the  mirror  unit  base  34. 
Numeral  36  denotes  a  slit  to  irradiate  a  light,  re- 
flected  from  a  second  reflection  mirror  41,  to  the 
exposure  point  P  illustrated  in  Fig.  2. 

As  described  hereinabove,  a  plurality  of  the 
suction  openings  34a  are  provided  on  the  lens  unit 
base  43  and  the  exhaust  opening  42a  is  provided 
at  the  portion  below  the  first  reflection  mirror  40 
mounted  on  the  side  plate  35.  Accordingly,  ozone 
formed  in  the  periphery  of  the  photosensitive  drum 
10,  ozone  formed  by  the  main  charger  11,  air 
containing  a  developer  which  has  scattered  in  the 
periphery  of  the  photosensitive  drum  10,  and  heat 
generated  from  the  fixing  roller  64  is  introduced 
from  the  suction  opening  34a  into  the  lens  unit  20, 
and  then,  delivered  to  the  exhaust  opening  42a 
along  the  lens  unit  base  34,  and  thereafter,  ex- 
hausted  from  the  lens  unit  20  through  the  exhaust 
opening  42a.  The  air  thus  exhausted  from  the  lens 
unit  20  is  exhausted  from  the  copying  machine  1 
by  means  of  the  air  exhaust  fan  18. 

Such  an  air  exhaust  construction  allows  the 
interior  of  the  lens  unit  20  to  be  efficiently  used  as 
an  air  exhaust  passage.  Further,  air  does  not  flow 
upwards,  but  flows  along  the  lens  unit  base  34,  and 
then,  is  exhausted  outside  from  the  air  exhaust 
opening  42a  because  the  air  exhaust  opening  42a 
which  draws  air  into  the  lens  unit  20  is  disposed 
below  the  first  reflection  mirrow  40.  This  prevents 
the  reflection  mirrow  40,  41  and  lens  30  from  being 
smudged  by  the  air  which  has  been  introduced  into 
the  lens  unit  20. 

8.  Lens  position  warning  display  control  (Fig.  12) 

As  described  above,  in  the  electrophotographic 
copying  machine  according  to  the  embodiment,  the 
position  control  of  the  lens  assembly  30  is  not 
carried  out  by  a  motor,  but  by  the  mechanism 
which  is  interlocked  with  the  magnification  convert- 
ing  lever  78.  In  order  to  place  the  lens  assembly  30 

at  a  predetermined  position  when  the  magnification 
converting  lever  78  is  operated,  the  lens  position 
restricting  plate  123  as  well  as  the  recesses  127 
which  are  mounted  on  the  edge  of  the  lens  position 

5  restricting  plate  123  and  which  correspond  to  the 
respective  magnifications  are  mounted  on  the 
copying  machine  1.  As  described  above,  the  lens 
assembly  30  is  positioned  predeterminedly  when 
the  lens  displacement  restricting  pin  122  mounted 

io  on  the  lens  holder  108  is  fitted  in  the  recess  127 
which  corresponds  to  a  selected  magnification.  The 
problem  with  this  mechanism  is  that  if  the  mag- 
nification  converting  lever  78  is  not  correctly  posi- 
tioned,  the  lens  displacement  restricting  pin  122  is 

is  not  appropriately  fitted  in  the  recess  127  mounted 
on  the  lens  position  restricting  plate  123.  In  this 
case,  an  image  formation  cannot  be  accomplished 
favorably. 

According  to  the  embodiment  of  the  present 
20  invention,  as  described  previously,  the  detection 

switches  124  are  mounted  on  recesses  127  pro- 
vided  with  the  lens  position  restricting  plate  123. 
When  the  lens  displacement  restricting  pin  122  fits 
in  the  recess  127  appropriately,  the  switch  124 

25  mounted  on  the  recess  127  is  turned  on. 
Fig.  12  is  a  flow  chart  showing  how  a  micro- 

computer  works  when  the  detection  switch  124  is 
not  turned  on  by  the  operation  of  the  magnification 
converting  lever  78.  The  microcomputer  is  used  in 

30  the  control  unit  of  the  electrophotographic  copying 
machine  according  to  the  embodiment.  Signals  out- 
putted  from  switches  and  sensors  are  inputted  in 
the  microcomputer. 

In  Fig.  12,  if  none  of  the  detection  switches  are 
35  turned  on  by  the  operation  of  the  magnification 

converting  lever  78,  it  is  detected,  at  step  n1, 
whether  or  not  a  copying  operation  is  being  carried 
out.  If  it  is  detected  that  a  copy  operation  is  not 
being  made,  the  program  advances  to  step  n4  and 

40  an  error  indication  (lamp  E  lights)  is  made  by  the 
indicator  75  (refer  to  Fig.  3).  If  it  is  detected  that  a 
copy  operation  is  being  made,  the  program  ad- 
vances  from  step  n1  to  n2,  where  a  flag  F,  which 
indicates  the  following  copy  operation  is  possible, 

45  is  reset.  At  step  n3,  when  a  copied  paper  sheet  is 
discharged  from  the  copying  machine  1,  the  pro- 
gram  advances  to  step  n4  where  an  error  indication 
is  made.  When  the  error  indication  is  made  at  step 
n4,  the  operator  finds  at  this  moment  that  the 

50  magnification  converting  lever  78  has  not  been 
positioned  appropriately. 

An  operator  easily  finds  whether  or  not  the  lens 
assembly  30  is  positioned  appropriately  according 
to  the  above-described  operation.  Therefore,  the 

55  operator  can  use  the  copying  machine  reliably  and 
no  erroneous  copy  is  made. 

As  is  clear  from  the  foregoing  description,  par- 
ticularly  in  the  function  and  the  embodiment  for  the 
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lens  unit,  according  to  the  present  invention,  by 
operating  the  magnification  converting  lever  pro- 
vided  on  the  control  panel,  the  lens  holder  slides 
over  the  sliding  shaft  by  the  amount  corresponding 
to  the  amount  of  operation.  Therefore,  if  it  is  so 
arranged  that  the  set  position  of  the  switch  is 
preliminarily  displayed  on  the  control  panel  so  that 
the  operating  amount  of  the  magnification  convert- 
ing  lever  becomes  the  amount  corresponding  to  a 
plurality  of  paper  sizes,  with  the  configurations  of 
the  magnification  changeover  arm,  sliding  shaft  and 
lens  holder  being  formed  in  such  a  manner  that  the 
lens  position  is  set  at  the  position  of  magnification 
corresponding  to  the  switch  set  position  when  the 
magnification  converting  lever  is  at  the  set  position, 
the  operator  can  set  the  lens  at  the  correct  position 
corresponding  to  its  magnification  by  only  bringing 
the  magnification  converting  lever  to  the  position  of 
the  displayed  magnification. 

Accordingly,  not  only  the  motor  for  displacing 
the  lens  and  sensors  for  detecting  the  amount  of 
displacement  thereof  become  unnecessary,  but  the 
copying  apparatus  on  the  whole  may  be  made 
compact  in  size  owing  to  elimination  of  the  motor 
which  occupies  a  comparatively  large  space,  with  a 
simultaneous  reduction  is  cost. 

Moreover,  according  to  the  arrangement  of  the 
present  invention,  since  the  operator  can  feel  the 
click  during  the  operation  of  the  magnification  con- 
verting  lever  when  the  lens  displacement  restricting 
pin  is  fitted  into  the  recess  of  the  lens  position 
restricting  plate,  if  the  position  is  set  to  be  a 
position  corresponding  to  the  copy  paper  size,  the 
lens  may  be  set  at  the  correct  position  even  with- 
out  use  of  sensors  and  the  like.  Owing  to  the  fact 
that  the  recesses  are  formed  at  the  opposite  sides 
of  the  lens  position  restricting  plate,  with  the  recess 
at  one  side  being  formed  at  the  position  different 
from  that  at  the  other  side,  if,  for  example,  the 
recess  at  the  one  side  is  set  to  correspond  to  the 
copy  paper  sheet  of  the  AB  system,  with  the  re- 
cess  at  the  other  side  adapted  to  correspond  to  the 
copy  paper  sheet  of  the  inch  system,  either  kind  of 
the  copy  paper  sheet  may  be  dealt  with  by  merely 
changing  the  direction  of  mounting  of  the  lens 
position  restricting  plate. 

Furthermore,  according  to  the  present  inven- 
tion,  since  the  switch  means  is  provided  in  the 
recess  of  the  lens  position  restricting  plate,  said 
switch  means  is  not  actuated  unless  the  lens  dis- 
placement  restricting  pin  provided  on  the  lens  hold- 
er  is  fitted  into  the  recess,  and  the  warning  is  given 
when  said  switch  means  is  not  actuated.  On  the 
other  hand,  when  the  lens  displacement  restricting 
pin  is  correctly  fitted  into  the  recess,  the  above 
switch  means  is  actuated.  Since  the  warning  is  not 
given  if  the  switch  means  is  actuated,  while  it  is 
given  when  the  switch  means  is  not  actuated,  the 

operator  can  find  that  the  lens  is  set  at  the  correct 
position  if  no  warning  is  given  during  operation  of 
the  magnification  converting  lever,  and  that  the  lens 
is  deviated  from  the  correct  position  if  the  warning 

5  is  emitted.  In  the  latter  case,  it  is  meant  that  the 
magnification  converting  lever  is  deviated  from  the 
correct  position,  and  therefore,  the  operator  is  only 
required  to  operate  the  magnification  converting 
lever  back  to  the  predetermined  position  again, 

io  whereby  it  is  possible  to  positively  set  the  lens  at 
the  correct  position. 

As  described  above,  in  the  present  invention, 
even  if  the  magnification  converting  lever  should 
not  be  set  at  the  correct  position,  the  warning  is 

is  given  to  the  operator,  who  is  able  to  find  that  the 
lens  position  is  incorrect  immediately,  and  thus, 
starting  of  the  copying  operation  with  the  lens  set 
in  the  incorrect  position  may  be  advantageously 
prevented. 

20  Although  the  present  invention  has  been  fully 
described  by  was  of  example  with  reference  to  the 
accompanying  drawings,  it  is  to  be  noted  here  that 
various  changes  and  modifications  will  be  apparent 
to  those  skilled  in  the  art.  Therefore,  unless  other- 

25  wise  such  changes  and  modifications  depart  from 
the  scope  of  the  present  invention,  they  should  be 
construed  as  included  therein. 

Claims 
30 

1.  A  magnification  converting  mechanism  for  a 
variable  magnification  copying  apparatus  which 
mechanism  comprises  a  control  panel  (5),  a 
guide  member  (109,110),  a  lens  holding  mem- 

35  ber  (108)  coupled  with  an  operating  force 
transmission  means  (104)  so  as  to  be  dis- 
placed  along  said  guide  member  (109,110), 
and  a  lens  assembly  (30)  held  on  said  lens 
holding  member, 

40  characterized  in  that 
said  operating  force  transmission  means  (104) 
is  mechanically  coupled  with  a  manually-op- 
erated  magnification  converting  operating  lever 
(78)  provided  on  the  control  panel  (5),  for  mov- 

45  ing  said  lens  holding  member  (108)  by  a  man- 
ual  force  acting  on  the  operating  lever  (78). 

2.  The  magnification  converting  mechanism  as 
claimed  in  claim  1,  wherein  said  lens  holding 

50  member  (108)  is  arranged  to  be  slidably  fitted 
on  a  sliding  shaft  (109)  of  said  guide  member 
(109,110)  and  engaged  with  part  of  a  mag- 
nification  change-over  arm  (104)  so  as  to  be 
slid  over  said  sliding  shaft  (109)  following  dis- 

ss  placement  of  said  change-over  arm. 

3.  The  magnification  converting  mechanism  as 
claimed  in  claim  1  or  2,  wherein 

11 
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a  lens  displacement  restricting  means  (122)  is 
provided  on  said  lens  holding  member  (108), 
and  a  lens  position  restricting  member  (123)  is 
provided  side  by  side  with  said  guide  member 
(109,110)  for  stopping  said  lens  displacement 
restricting  means  (122)  at  a  defined  stopping 
portion  when  said  lens  holding  member  (108) 
is  in  a  predetermined  position. 

4.  The  magnification  converting  mechanism  of 
claim  3,  wherein  a  stopping  portion  of  said  lens 
position  restricting  member  (123)  is  formed  on 
said  restricting  member  in  a  plurality  of 
groups,  with  the  position  of  one  group  (127) 
and  that  of  the  other  group  (128)  being  dif- 
ferent  along  the  direction  of  displacement  of 
said  lens  holding  member  (108),  said  restrict- 
ing  member  (123)  being  so  mounted  that  any 
of  the  stopping  portion  groups  can  confront 
said  lens  displacement  restricting  means  (122). 

5.  The  magnification  converting  mechanism  of 
claim  3  or  4  comprising  a  detecting  means 
(124)  provided  in  said  stopping  portion  for  de- 
tecting  that  said  lens  displacement  restricting 
means  (122)  has  fitted  in  said  stopping  portion. 

6.  A  magnification  converting  mechanism  as 
claimed  in  claim  5,  further  including  means 
(75)  for  giving  warning  when  said  detecting 
means  (124)  does  not  indicate  a  correct  lens 
position. 

Revendicatlons 

1.  Mecanisme  de  changement  de  grossissement 
pour  un  photocopieur  a  grossissement  varia- 
ble,  lequel  mecanisme  comprend  un  tableau 
de  commande  (5),  un  element  de  guidage 
(109,  110),  un  element  support  d'objectif  (108) 
accouple  a  un  moyen  de  transmission  de  force 
de  manoeuvre  (104)  de  maniere  a  etre  deplace 
le  long  dudit  element  de  guidage  (109,  110)  et 
un  ensemble  objectif  (30)  maintenu  sur  ledit 
element  support  d'objectif, 

caracterise  en  ce  que  ledit  moyen  de  tran- 
smission  de  force  motrice  (104)  est  accouple 
mecaniquement  a  un  levier  de  manoeuvre  de 
changement  de  grossissement  (78)  manoeu- 
vrable  a  la  main  dispose  sur  le  tableau  de 
commande  (5),  pour  deplacer  ledit  element 
support  d'objectif  (108)  par  une  force  manuelle 
agissant  sur  le  levier  de  manoeuvre  (78). 

2.  Mecanisme  de  changement  de  grossissement 
selon  la  revendication  1  ,  dans  lequel  ledit  ele- 
ment  support  d'objectif  (108)  est  congu  pour 
etre  monte  de  maniere  coulissante  sur  un  ar- 

bre  de  coulissement  (109)  dudit  element  de 
guidage  (109,  110)  et  pour  etre  en  prise  avec 
une  partie  d'un  bras  de  changement  de  gros- 
sissement  (104)  de  maniere  a  coulisser  sur 

5  ledit  arbre  de  coulissement  (109)  en  suivant  le 
deplacement  dudit  bras  de  changement. 

3.  Mecanisme  de  changement  de  grossissement 
selon  la  revendication  1  ou  2,  dans  lequel  un 

io  moyen  de  limitation  de  deplacement  d'objectif 
(122)  est  prevu  sur  ledit  element  support  d'ob- 
jectif  (108),  un  element  de  limitation  de  posi- 
tion  d'objectif  (123)  est  prevu  cote  a  cote  avec 
ledit  element  de  guidage  (109,  100)  pour  arre- 

15  ter  ledit  moyen  de  limitation  de  deplacement 
(122)  au  droit  d'une  portion  d'arret  definie  lors- 
que  ledit  element  support  d'objectif  (108)  est 
dans  une  position  predetermined. 

20  4.  Mecanisme  de  changement  de  grossissement 
selon  la  revendication  3,  dans  lequel  la  portion 
d'arret  dudit  element  de  limitation  de  position 
(123)  est  menagee  sur  ledit  element  de  limita- 
tion  sous  la  forme  d'une  pluralite  de  groupes, 

25  les  positions  dans  I'un  des  groupes  (127)  et 
celles  dans  I'autre  groupe  (128)  etant  differen- 
tes  le  long  de  la  direction  de  deplacement 
dudit  element  support  d'objectif  (108),  ledit 
element  de  limitation  (123)  etant  monte  de 

30  maniere  a  ce  que  I'un  quelconque  des  grou- 
pes  de  la  portion  d'arret  puisse  etre  place  en 
face  dudit  moyen  de  limitation  de  deplacement 
d'objectif  (122). 

35  5.  Mecanisme  de  changement  de  grossissement 
selon  la  revendication  3  ou  4,  comprenant  un 
moyen  de  detection  (124)  prevu  dans  ladite 
portion  d'arret  pour  detecter  que  le  moyen  de 
limitation  de  deplacement  d'objectif  (122)  a  ete 

40  introduit  dans  ladite  portion  d'arret. 

6.  Mecanisme  de  changement  de  grossissement 
selon  la  revendication  5,  comprenant  en  outre 
un  moyen  (75)  pour  avertir  que  ledit  moyen  de 

45  detection  (124)  n'indique  pas  une  position  cor- 
recte  d'objectif. 

Patentanspruche 

50  1.  Vergro/Serungsanderungsmechanismus  fur  ein 
Kopiergerat  mit  variabler  Vergro/Serung,  wobei 
der  Mechanismus  aufweist:  ein  Bedienfeld  (5), 
ein  Fuhrungsteil  (109,  110),  eine  Linsenhalte- 
einrichtung  (108),  die  zum  Verschieben  entlang 

55  des  Fuhrungsteils  (109,  110)  mit  einer  Betati- 
gungskraftubertragungseinrichtung  (104)  ge- 
koppelt  ist,  und  eine  an  der  Linsenhalteeinrich- 
tung  gehaltene  Linsenanordnung  (30), 
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dadurch  gekennzeichnet,  da/S 
die  Betatigungskraftubertragungseinrichtung 
(104)  mechanisch  mit  einem  an  dem  Bedien- 
feld  (5)  vorgesehenen  handbetatigten 
Vergro/Serungsanderungs-Betatigungshebel  5 
(78)  zum  Bewegen  des  Linsenhalteteils  (108) 
durch  auf  den  Betatigungshebel  (78)  einwir- 
kende  manuelle  Kraft  gekoppelt  ist. 

2.  Vergro/Serungsanderungsmechanismus  nach  10 
Anspruch  1,  bei  dem  das  Linsenhalteteil  (108) 
derart  angeordnet  ist,  da/S  es  gleitend  ver- 
schiebbar  auf  einem  Gleitschaft  (109)  des  Fuh- 
rungsteils  (109,  110)  angebracht  ist  und  mit 
einem  Teil  eines  Vergro/Serungsanderungs-  is 
arms  (104)  in  Eingriff  ist,  wobei  es  auf  die 
Verschiebung  des  Anderungsarms  hin  entlang 
des  Gleitschafts  (109)  verschoben  wird. 

3.  Vergro/Serungsanderungsmechanismus  nach  20 
Anspruch  1  oder  2,  bei  dem 
eine  Linsenverschiebungsbegrenzugseinrich- 
tung  (122)  an  dem  Linsenhalteteil  (108)  vorge- 
sehen  ist,  und  ein  Linsenpositionsbegren- 
zungsteil  (123)  neben  dem  Fuhrungsteil  (109,  25 
110)  vorgesehen  ist,  urn  die  Linsenverschie- 
bungsbegrenzungseinrichtung  (122)  an  einem 
bestimmten  Anhaltebereich  anzuhalten,  wenn 
sich  das  Linsenhalteteil  (108)  in  einer  bestimm- 
ten  Position  befindet.  30 

4.  Vergro/Serungsanderungsmechanismus  nach 
Anspruch  3,  bei  dem  ein  Anhaltebereich  des 
Linsenpositionsbegrenzungsteils  (123)  in  meh- 
reren  Gruppen  an  dem  Begrenzungsteil  ausge-  35 
bildet  ist,  wobei  die  Position  der  einen  Gruppe 
(127)  und  diejenige  der  anderen  Gruppe  (128) 
in  der  Verschieberichtung  des  Linsenhalteteils 
(108)  unterschiedlich  sind,  wobei  das  Begren- 
zungsteil  (123)  derart  angebracht  ist,  da/S  jede  40 
der  Anhaltebereichsgruppen  der  Linsenver- 
schiebungsbegrenzungseinrichtung  (122)  ge- 
genuberliegen  kann. 

5.  VergroCerungsanderungsmechanismus  nach  45 
Anspruch  3  oder  4,  mit  einer  in  dem  Anhalte- 
bereich  vorgesehenen  Detektoreinrichtung 
(124)  zum  Erkennen,  ob  die  Linsenverschie- 
bungsbegrenzungseinrichtung  (122)  in  den  An- 
haltebereich  eingegriffen  hat.  50 

6.  VergroCerungsanderungsmechanismus  nach 
Anspruch  5,  ferner  mit  Einrichtungen  (75)  zum 
Ausgeben  eines  Warnzeichens,  wenn  die  De- 
tektoreinrichtung  (124)  keine  korrekte  Linsen-  55 
position  anzeigt. 
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