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Description 

This  invention  relates  to  a  copying  apparatus  ac- 
cording  to  claim  1,  in  which  the  distance  between  the 
copyboard  and  the  focusing  lens  and  the  distance  be-  s 
tween  the  focusing  lens  and  the  platen  vary  only  in  lim- 
ited  ranges. 

In  contrast  with  an  ordinary  camera,  the  distance 
between  the  focusing  lens  and  the  object,  and  that  be- 
tween  the  focusing  lens  and  the  focusing  screen  change  10 
in  very  limited  ranges  in  a  process  camera.  Therefore  it 
is  possible  to  figure  out,  based  on  arithmetic  expres- 
sions,  the  distance  between  the  object  and  the  focusing 
lens  and  that  between  the  focusing  lens  and  the  focus- 
ing  screen  so  as  to  produce  images  which  are  in  best  15 
focus  at  a  desired  magnification,  once  the  focal  distance 
of  the  focusing  lens  is  known.  It  is  conceivable  to  devel- 
op  autofocus  units  for  the  process  cameras,  in  which 
when  a  desired  magnification  is  input,  the  distances  be- 
tween  the  object,  focusing  lens  and  focusing  screen  will  20 
be  automatically  calculated  and  be  corrected  according- 
ly  in  order  to  produce  clear  and  sharp  images  at  the  de- 
sired  magnification. 

The  above-mentioned  autofocus  units  differ  from 
those  for  ordinary  cameras.  With  autofocus  units  for  or-  25 
dinary  cameras,  focusing  operation  is  performed  by 
feeding  back  focusing  data  according  to  an  image  being 
focused  on  the  focusing  screen.  When  a  focal  point  ex- 
ists  within  depth  of  focus,  the  image  is  considered  to  be 
in  focus,  and  so  strict  focusing  precision  is  not  required.  30 
However  the  process  camera  is  required  to  reproduce 
clearly  and  sharply  an  entire  area  of  the  original  image 
in  focus.  By  the  way,  the  objects  are  usually  sheet- 
shaped  in  case  of  the  process  camera. 

The  autofocus  unit  for  the  process  camera  men-  35 
tioned  above  can  assure  production  of  well-focused 
sharp  images.  However  there  has  been  still  some  room 
for  improvement  in  producing  much  clearer  images  with 
such  a  process  camera.  For  example,  the  focal  point 
tends  to  change  depending  upon  temperatures  of  the  40 
focusing  lens.  To  be  more  specific,  as  the  temperature 
of  the  focusing  lens  varies,  the  size  of  the  focusing  lens 
itself  and  that  of  the  lens  barrel  vary  and  result  in  the 
change  of  the  focal  point. 

With  the  ordinary  cameras,  the  autofocus  unit  per-  45 
forms  focusing  operation  by  feeding  back  focusing  data 
while  observing  the  image  focused  on  the  focusing 
screen.  Therefore,  the  deviation  of  the  focal  point  due 
to  temperature  variations  is  out  of  the  question.  Howev- 
er,  the  autofocus  unit  for  the  process  camera  does  not  so 
perform  any  feedback  control  for  the  focusing  operation, 
the  focal  point  changes  depending  upon  temperatures 
of  the  focusing  lens,  and  this  will  cause  images  to  be 
poorly  reproduced.  Such  deterioration  of  the  images  be- 
comes  serious  with  the  process  camera  while  it  is  neg-  55 
ligible  with  the  ordinary  cameras,  since  images  which 
are  considered  poor  in  the  field  of  the  process  camera 
would  be  acceptable  as  images  having  sufficient  sharp- 

ness  with  the  ordinary  cameras.  Therefore  it  is  desirable 
to  prevent  deterioration  of  the  images  by  some  meas- 
ures  so  as  to  obtain  clearer  images. 

In  EP-A-0  294  005  a  lens  system  is  disclosed  in 
which  the  focal  point  and  the  focal  length  are  corrected 
in  accordance  with  a  temperature  measure  in  the  lens 
system.  In  accordance  with  the  measured  temperature 
lens  elements  are  shifted  to  readjust  the  lens  system  to 
be  in  accordance  with  an  optimal  focusing  state. 

The  prior  art  document  US-A-4,330,870  shows  a 
data  link  device  which  can  be  used  in  connection  with 
the  coupling  of  data  signals  from  an  optical  fiber  to  the 
data  link  itself.  The  temperature  in  the  data  link  is  meas- 
ured  and  in  accordance  with  the  temperature  an  optical 
sensor  which  is  to  detect  the  optical  data  signal  coming 
from  the  optical  fiber  is  readjusted  so  that  the  distance 
between  the  end  of  the  optical  fiber  and  the  optical  sen- 
sor  is  sufficient  to  concentrate  enough  light  energy  on 
the  optical  sensor  to  detect  the  optical  data  signals  in 
an  appropriate  manner.  While  the  distance  between  the 
end  of  the  optical  fiber  and  the  optical  sensor  is  adjusted 
in  accordance  with  the  measured  temperature,  no  re- 
cording  of  data  from  an  original  document  and  no  cop- 
ying  of  original  documents  is  intended. 

Therefore  it  is  an  object  of  this  invention  to  provide 
a  copying  apparatus,  which  can  correct  a  focal  point  ac- 
cording  to  the  lens  temperature. 

According  to  this  invention  there  is  provided  a  cop- 
ying  apparatus  as  defined  in  claim  1  ,  for  solving  this  ob- 
ject. 

With  the  arrangement  defined  in  claim  1  ,  the  oper- 
ation  unit  calculates  the  variation  of  the  focal  point  de- 
pending  upon  the  temperature  of  the  focusing  lens  and 
causes  the  adjusting  means  to  adjust  the  deviation  of 
the  focal  point  according  to  the  calculated  results. 

The  above  and  other  advantages,  features  and  ad- 
ditional  object  of  this  invention  will  be  manifest  to  those 
versed  in  the  art  upon  making  reference  to  the  following 
detailed  description  and  the  accompanying  drawings  in 
which  the  principles  of  this  invention  are  shown  by  way 
of  illustrative  example. 

FIG.  1  is  a  schematic  view  of  an  optical  system  to 
which  an  apparatus  according  to  the  present  inven- 
tion  is  applicable; 
FIG.  2  is  a  block  diagram  showing  an  apparatus  for 
correcting  a  focal  point  according  to  a  lens  temper- 
ature  in  one  embodiment  of  this  invention;  and 
FIG.  3  is  a  diagram  showing  an  example  of  a  circuit 
which  can  be  used  in  the  device  according  to  this 
invention. 

The  following  description  and  explanations  are  to 
be  understood  only  in  connection  with  the  copying  ap- 
paratus  according  to  the  invention  as  defined  in  claim  1  . 

First,  the  relation  between  the  temperature  of  the 
focusing  lens  and  the  focal  distance  is  measured  and 
calculated.  In  FIG.  1,  reference  numeral  1  stands  for  an 
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object;  2:  a  focusing  lens;  and  3:  a  focusing  screen.  Leg- 
ends  b  represents  the  distance  between  the  focusing 
lens  2  and  the  object  1  ;  a:  the  distance  between  the  fo- 
cusing  lens  2  and  the  focusing  screen  3;  Fb:  focal  dis- 
tance  at  the  object  side  of  the  focusing  lens  2,  and  Fa: 
the  focal  distance  at  the  focusing  screen  side  of  the  fo- 
cusing  lens  2. 

The  distances  between  the  object  1  ,  focusing  lens 
2  and  focusing  screen  3  are  measured  at  a  certain  lens 
temperature  at  about  100%  magnification  and  about 
120%  magnification.  Variations  of  the  focal  distance  of 
the  focusing  lens  2  according  to  temperatures  will  then 
be  calculated.  Since  there  is  some  difference  between 
the  nominal  value  of  the  focal  distance  of  the  focusing 
lens  2  and  the  actual  focal  distance,  it  is  necessary  to 
determine  the  actual  and  precise  focal  distance  of  the 
focusing  lens  2.  The  data  thus  obtained  are: 

R100:  Actual  magnification  used  for  measurement 
at  about  100%  magnification 
a100:  Data  on  the  distance  between  the  focusing 
screen  and  the  focusing  lens  at  R100; 
b100:  Data  on  the  distance  between  the  focusing 
lens  and  the  object  for  R100; 
R120:  Actual  magnification  used  for  measurement 
at  about  120%  magnification; 
a120:  Data  on  the  distance  between  the  focusing 
screen  and  the  focusing  lens  at  R12o; 
b120:  Data  on  the  distance  between  the  focusing 
lens  and  the  object  at  R120 

The  data  a100,  b100,  a120,  and  b120  are  not  always 
required  to  be  the  precise  distances  between  the  object, 
focusing  lens  and  focusing  screen,  but  they  should  show 
the  accurate  differences  of  the  distances  between  at 
100%  magnification  and  120%  magnification.  From  the 
foregoing,  variation  Fa  of  the  focal  distance  at  the  fo- 
cusing  screen  side  of  the  focusing  lens  and  variation  Fb 
of  the  focal  distance  at  the  object  side  are  respectively 
calculated  using  the  following  expressions. 

Fa=(a120-a100)-̂ (R120-R100)  (1) 

Fb=(b120-b100W(1/R120)-(1/R100)}  (2) 

The  variations  Fa  and  Fb  are  calculated  for  different 
lens  temperatures,  and  the  relationship  between  the  fo- 
cal  distances  of  the  lens  and  the  temperature  will  be  de- 
termined.  The  variation  of  the  focal  distance  AF  per  C° 
is  then  calculated.  The  variation  AF  thus  obtained  is  pe- 
culiar  to  the  measured  lens.  However,  since  the  lenses 
of  the  same  kind  have  similar  values,  of  which  differenc- 
es  are  negligible.  The  variation  AF  thus  obtained  is  ap- 
plicable  to  the  lenses  of  the  same  kind. 

Next,  focusing  operation  is  performed  within  the 

magnification  range  70%  to  1  20%  of  the  camera,  for  ex- 
ample,  at  three  magnifications  of  70%,  100%  and  120%. 
Data  are  collected  concerning  actual  magnifications, 
lens  temperatures  T,  and  distances  between  the  focus- 

5  ing  lens  and  the  focusing  screen  and  the  object.  The 
collected  data  are: 

R70:  Actual  magnification  at  which  an  image  is  fo- 
cused  at  about  70%  magnification 

10  a70:  Distance  between  the  focusing  screen  and  the 
focusing  lens  at  R70 
b70:  Distance  between  the  focusing  lens  and  the  ob- 
ject  at  R70. 

is  In  this  case,  a70  and  b70  are  not  required  to  be  strict- 
ly  precise  but  are  acceptable  if  they  can  show  the  accu- 
rate  differences  between  the  magnifications  of  70%  and 
100%.  The  expressions  (1)  and  (2)  are  used  to  calcu- 
late,  based  on  these  data,  the  variations  of  the  focal  dis- 

20  tance  Fa  at  the  focusing  screen  side  of  the  focusing  lens 
and  the  variation  Fb  of  the  focal  distance  at  the  object 
side  of  the  focusing  lens  at  70%  magnification  and  those 
at  100%  magnification,  respectively.  In  addition,  the  var- 
iation  of  the  focal  distance  AF  per  °C  is  calculated  as 

25  mentioned  previously. 
Then  the  distances  Fa  and  Fb  at  the  temperature  T 

are  determined  for  the  magnifications  of  70%  to  100% 
and  for  the  magnifications  of  100%  to  120%.  A  total  of 
four  kinds  of  data  on  the  focal  distances  can  be  ob- 

30  tained.  The  reason  to  collect  so  detailed  data  is  to  as- 
sure  the  image  having  high  resolution  at  the  periphery 
thereof  at  a  wide  field  of  view.  Otherwise,  data  on  one 
kind  of  the  focal  distance  will  be  enough  if  images  are 
produced  at  a  narrow  field  of  view.  The  focal  distances 

35  and  constants  are  assumed  as  follows. 

Fa1  :  Focal  distance  between  the  focusing  screen  and 
the  focusing  lens  at  70%  to  100%  magnification 

Kal:  Constant 
40  Fbl:  Focal  distance  between  the  focusing  lens  and 

the  object  at  70%  to  100%  magnification 
Kb1:  Constant 
Fah:  Focal  distance  between  the  focusing  screen  and 

the  focusing  lens  at  1  00%  to  1  20%  magnification 
45  Kah:  Constant 

Fbh:  Focal  distance  between  the  focusing  lens  and 
the  object  at  100%  to  120%  magnification 

Kbh:  Constant 

so  The  focal  distances  and  constants  are  calculated 
by  the  following  expressions. 

Fal=(aioo"a7o)":"(Rioo"R7o) 
55 

Kal=a70-(1+R70)  x  Fal 

45 

50 
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Fbl=(b100-b70H«1/R100)-(1/R70)} 

Kbl=b70-{1+(1/R70)}xFbl 

Fah=(a120-a100)-^(R120-R100) 

Kah=a120-(1  +R120)  x  Fah 

Fbh=(b120-b100)^{(1/R120)-(1/R100)} 

Kbh=b120-{1+(1/R120)}xFbh 

The  calculated  values  are  stored  in  a  recording  me- 
dium  such  as  a  discket  together  with  the  temperature  T 
and  the  variations  AF  of  the  focal  distances  per  °C. 

The  stored  data  will  be  used  to  correct  the  focal 
point  according  to  the  lens  temperatures.  When  the 
camera  control  program  is  started,  the  apparatus  of  this 
invention  reads  the  focusing  data  from  the  recording 
medium,  and  performs  the  focusing  operation  based  on 
the  input  magnification  data.  The  focusing  operation  is 
carried  out  according  to  the  following  expression. 

a=(1+R)xF  (3) 

b={1+(1/R)}  x  F  (4) 

where  a:  the  distance  between  the  focusing  lens  and  the 
focusing  screen;  b:  the  distance  between  the  object  and 
the  focusing  lens;  R:  the  magnification;  and  F:  the  focal 
distance. 

In  an  actual  control  program,  the  legend  a  repre- 
sents  the  distance  between  the  focusing  screen  and  a 
certain  reference  point,  and  the  legend  b  does  the  dis- 
tance  between  the  object  and  another  certain  reference 
point.  In  addition,  since  different  values  are  applied  as 
focal  distances  in  front  of  and  in  the  rear  of  the  focusing 
lens,  the  expressions  (3)  and  (4)  will  be: 

a=(1+R)xFa+Ka  (5) 

b={1+(1/R)}x  Fb+Kb  (6) 

where  Fa:  the  focal  distance  on  the  focusing  screen  side 
of  the  focusing  lens;  Fb:  the  focal  distance  on  the  object 
side  of  the  focusing  lens;  and  Ka  and  Kb:  constants. 

The  focusing  operation  is  performed  according  to 
the  calculation  based  on  the  expressions  (5)  and  (6). 

Since  the  focal  points  of  the  focusing  lens  vary  depend- 
ing  on  the  temperatures  as  described  above,  the  varia- 
tion  of  the  focal  points  is  corrected  by  the  following  ex- 
pressions. 

5 

a=(1  +R)  x  {Fa+  AF  x  (Tn-T)}+Ka  (7) 

w  b={1+(1/R)}x{Fb+AFx(Tn-T)}+Kb  (8) 

where  Tn:  the  present  temperature  of  the  focusing  lens; 
AF:  variation  of  the  focal  point  per  °C. 

In  order  to  adjust  the  focal  distance  at  the  actual 
15  temperature,  "AFx(Tn-T)"  is  added  to  the  focal  distance 

F  in  the  focusing  data  at  the  temperature  T. 
Now  the  expressions  (7)  and  (8)  are  calculated  by 

putting  actual  focusing  data,  i.e.,  the  magnification  Rl 
(between  70%  and  1  00%),  and  the  present  lens  temper- 

20  ature  Tn.  The  focal  distance  and  constant  are  those  for 
the  magnification  from  70%  to  100%. 

a=(1+RI)  x  {Fal+AF  x  (Tn-T)}+Kal 
25 

b={1  +(1/RI)}  x  {Fbl+  AF  x  (Tn-T)}+Kbl 

The  expressions  (7)  and  (8)  will  be  as  follows  when 
30  applying  the  magnification  Rh  (between  100%  and 

120%),  the  actual  temperature  Tn,  and  the  focal  dis- 
tance  and  constant  for  100%  to  120%  magnification. 

35  a=(1  +Rh)  x  {Fah  +  AF  x  (Tn-T)}+Kah 

b={1  +(1/Rh)}x{Fbh+AF  x(Tn-T)}+Kbh 

40  By  the  aforementioned  calculations,  not  only  the  fo- 
cal  point  will  be  determined  according  to  the  inputted 
magnification  data  but  also  the  focal  point  corrected  de- 
pending  upon  the  lens  temperature  will  be  determined. 
Then  the  position  of  the  object,  focusing  lens  and  the 

45  focusing  screen  will  be  corrected  according  to  the  cal- 
culated  results,  so  that  clear  and  sharp  images  will  be 
produced  at  the  optimum  focal  point  which  is  adjusted 
according  to  the  lens  temperature  at  the  moment. 

Operation  of  the  apparatus  in  an  embodiment  ap- 
50  plied  to  a  process  camera  will  be  described  with  refer- 

ence  to  FIG.  2.  As  shown  in  FIG.  2,  a  temperature  sen- 
sor  4  is  disposed  in  the  lens  barrel  of  the  focusing  lens 
2  and  detects  the  temperature  of  the  focusing  lens  2. 
The  detection  signal  from  the  temperature  sensor  4  is 

55  fed  via  a  thermometer  circuit  5  to  an  analog/digital  con- 
verter  6,  which  converts  the  signal  into  a  digital  signal. 
The  digital  signal  is  then  input  into  an  operation  unit  7. 

FIG.  3  shows  the  thermometer  circuit  5  in  detail, 

25 
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which  is  mainly  composed  of  amplifier  circuits. 
The  operation  unit  7  shown  in  FIG.  2  is  composed 

of  a  personal  computer,  and  performs  arithmetic  opera- 
tions  of  the  focal  point  at  the  designated  magnification 
and  the  variations  of  the  focal  point  according  to  the  tem- 
peratures  of  the  focusing  lens,  based  on  the  data  con- 
cerning  the  distance  between  the  focusing  lens  and  the 
object  at  a  predetermined  magnification,  the  data  con- 
cerning  the  distance  between  the  focusing  lens  and  the 
focusing  screen,  the  data  concerning  the  focal  distance 
of  the  focusing  lens,  and  the  data  concerning  the  varia- 
tion  of  the  focal  distance  of  the  focusing  lens  according 
to  the  temperature. 

According  to  the  focal  point  on  the  object  side  cal- 
culated  by  the  operation  unit  7,  adjusting  means  includ- 
ing  a  controller  8,  a  driver  10  and  a  stepping  motor  12 
is  started  to  have  a  copyboard  14  moved  in  the  optical 
axis  direction.  The  copyboard  14  holds  thereon  a  man- 
uscript  as  the  object.  The  focal  point  on  the  object  side 
is  adjusted  following  the  movement  of  the  copyboard  1  4. 
Another  adjusting  means  including  a  controller  9,  a  driv- 
er  11  and  a  stepping  motor  13  is  also  started  to  cause 
a  platen  15  to  be  moved  in  the  optical  axis  direction  ac- 
cording  to  the  focal  point  on  the  focusing  screen  side 
calculated  by  the  operation  unit  7.  The  platen  15  retains 
a  photosensitive  member  thereon.  The  focal  point  on  the 
focusing  screen  side  is  adjusted  following  the  move- 
ment  of  the  platen  15.  The  stepping  motor  12  and  the 
copyboard  14  are  connected  by  such  means  as  a  ball 
screw,  and  the  stepping  motor  1  3  and  the  copyboard  1  5 
are  connected  also  by  a  ball  screw,  for  example.  When 
the  ball  screws  are  rotated  by  the  stepping  motors,  both 
the  copyboard  14  and  the  platen  15  are  moved  in  the 
optical  axis  direction. 

The  temperature  sensor  4  detects  a  temperature 
variation  in  the  focusing  lens,  and  generates  a  detection 
signal.  The  detection  signal  is  converted  into  a  digital 
signal,  and  is  input  to  the  operation  unit  7.  The  operation 
unit  7  calculates  a  variation  of  the  focal  point  depending 
upon  the  temperature  variation.  Then  the  adjusting 
means  moves  the  copyboard  14  and  the  platen  15  ac- 
cording  to  the  calculated  result  so  that  an  optimum  focal 
point  can  be  determined  so  as  to  produce  well-focused 
clear  images  without  fail. 

In  a  further  embodiment  of  this  invention,  a  mirror 
is  slantingly  disposed  between  the  copyboard  and  the 
focusing  lens  so  as  to  bend  the  optical  path,  and  change 
the  distance  of  the  optical  path  by  moving  the  mirror. 

Claims 

1  .  A  copying  apparatus  comprising  a  copy  board  (14) 
for  placing  a  document  thereon,  a  platen  (15)  for 
holding  a  photosensitive  member,  and  a  focusing 
lens  (2)  for  forming  a  focused  image  of  said  docu- 
ment  on  said  photosensitive  member  at  a  predeter- 
mined  magnification,  the  copying  apparatus  further 

comprising: 
an  apparatus  for  correcting  variations  of  the 

focal  point  caused  by  changes  in  the  temperature 
of  said  focusing  lens  (2),  comprising: 

5 
a  temperature  sensor  (4)  disposed  on  the  fo- 
cusing  lens  (2), 
a  thermometer  circuit  (5)  for  deriving  an  ampli- 
fied  output  signal  from  the  output  signal  of  the 

10  temperature  sensor  (4), 
an  analog-to-digital  converter  (6)  for  converting 
the  output  signal  of  the  thermometer  circuit  (5) 
into  a  digital  signal  to  obtain  temperature  data, 
an  operation  unit  (7)  to  which  data  concerning 

is  the  distance  between  said  copy  board  and  the 
focusing  lens  (2),  data  concerning  the  distance 
between  the  focusing  lens  (2)  and  the  platen, 
and  data  concerning  the  variation  of  the  focal 
distance  pertemperature  variation  of  thefocus- 

20  ing  lens  (2)  are  input  beforehand,  said  opera- 
tion  unit  (7)  being  arranged  to  calculate  the  fo- 
cal  point  of  the  focusing  lens  at  the  actual  tem- 
perature  according  to  the  input  distance  data 
and  temperature  data  input  from  said  analog- 

25  to-digital  converter  (6),  and 
adjusting  means  (8  -  15)  for  adjusting  the  dis- 
tance  between  the  focusing  lens  (2)  and  the 
copy  board  and  the  distance  between  the  fo- 
cusing  lens  and  the  platen  according  to  the  fo- 

30  cal  point  calculated  by  said  operation  unit  (7), 
said  adjusting  means  including  a  moving 
means  (12)  for  moving  said  copy  board  and  a 
moving  means  (1  3)  for  moving  said  platen  (15), 
both  with  respect  to  the  focusing  lens  (2)  and 

35  in  accordance  with  the  predetermined  distanc- 
es  calculated  by  said  operation  unit. 

2.  A  copying  apparatus  according  to  claim  1  ,  wherein 
said  moving  means  includes  a  stepping  motor  (12, 

40  13). 

Patentanspriiche 

45  1.  Kopiervorrichtung,  die  aufweist,  eine  Kopienablage 
(14),  urn  ein  Dokument  darauf  anzuordnen,  eine 
Platte  (14),  urn  ein  photoempfindliches  Teil  zu  hal- 
ten,  und  eine  Fokussierungslinse  bzw.  -objektiv  (2), 
urn  ein  fokussiertes  Bild  von  dem  Dokument  auf 

so  dem  photoempfindlichen  Teil  mit  einer  vorbestimm- 
ten  VergroBerung  auszubilden,  wobei  die  Kopier- 
vorrichtung  ferner  aufweist: 

eine  Vorrichtung  zum  Korrigieren  von  Veran- 
derungen  des  Fokussierungspunktes,  die  durch 

55  Anderungen  der  Temperatur  der  Fokussierungslin- 
se  bzw.  des  Objektivs  (2)  verursacht  sind,  die  auf- 
weist: 

20 

25 

5 
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einen  Temperatursensor  (4),  derauf  der  Fokus- 
sierungslinse  bzw.  -objektiv  (2)  vorgesehen  ist, 
eine  Thermometerschaltung  (5),  um  ein  ver- 
starktes  Ausgangssignal  von  dem  Ausgangssi- 
gnal  des  Temperatursensors  (4)  zu  erhalten,  s 
einen  Analog/Digital-Konverter  (6),  um  das 
Ausgangssignal  der  Thermometerschaltung 
(5)  in  ein  digitales  Signal  umzusetzen,  um  Tem- 
peraturdaten  zu  erhalten, 
eine  Betatigungseinheit  (7),  in  die  Daten,  die  10 
die  Entfernung  zwischen  der  Kopienablage  und 
der  Fokussierungslinse  bzw.  -objektiv  (2)  be- 
treffen,  Daten,  die  den  Abstand  zwischen  der 
Fokussierungslinse  bzw.  -  objektiv  (2)  und  der 
Platte  betreffen,  und  Daten,  die  die  Verande-  15 
rung  des  Fokussierungsabstandes  pro  Tempe- 
raturveranderung  der  Fokussierungslinse  bzw. 
-  objektivs  (2)  betreffen,  zuvor  eingegeben  wer- 
den,  wobei  die  Betatigungseinheit  (7)  angeord- 
net  ist,  um  den  Fokussierungspunkt  der  Fokus-  20 
sierungslinse  bzw.  -  objektivs  bei  dertatsachli- 
chen  Temperatur  gemaB  den  eingegebenen 
Entfernungs-  bzw.  Abstandsdaten  und  den 
Temperaturdaten  zu  berechnen,  die  von  dem 
Analog/Digitalkonverter  (6)  eingegeben  sind,  25 
und 
Einstellmittel  (8-15),  um  die  Entfernung  bzw. 
den  Abstand  zwischen  der  Fokussierungslinse 
bzw.  -objektivs  (2)  und  der  Kopienablage  und 
die  Entfernung  zwischen  der  Fokussierungslin-  30 
se  bzw.  des  Objektivs  und  der  Platte  gemaB 
dem  Fokussierungspunkt  einzustellen,  der 
durch  die  Betatigungseinheit  (7)  berechnet  ist, 
wobei  die  Einstellmittel  ein  Bewegungsmittel 
(12)  zum  Bewegen  der  Kopienablage  und  ein  35 
Bewegungsmittel  (13)  enthalten,  um  die  Platte 
(15)  beide  im  Hinblick  auf  die  Fokussierungs- 
linse  bzw.  -objektiv  (2)  und  gemaB  der  vorbe- 
stimmten  Entfernung  bzw.  Abstand  zu  bewe- 
gen,  die  bzw.  der  durch  die  Betatigungseinheit  40 
berechnet  worden  ist.  2. 

2.  Kopiervorrichtung  gemaB  Anspruch  1,  in  der  die 
Bewegungsmittel  einen  Schrittmotor  (12,  13)  ent- 
halten.  45 

rature  de  ladite  lentille  convergente  (2), 
comprenant  : 

un  capteur  de  temperature  (4)  dispose  sur  la 
lentille  convergente  (2), 
un  circuit  thermometre  (5)  pour  deriver  un  si- 
gnal  de  sortie  amplifie  a  partir  du  signal  de  sor- 
tie  du  capteur  de  temperature  (4), 
un  convertisseur  analogique/numerique  (6) 
pour  convertir  le  signal  de  sortie  du  circuit  ther- 
mometre  (5)  en  signal  numerique  pour  obtenir 
des  donnees  de  temperature, 
une  unite  fonctionnelle  (7)  a  laquelle  sont  prea- 
lablement  fournies  des  donnees  concernant  la 
distance  entre  ladite  plaque  d'exposition  et  la 
lentille  convergente  (2),  des  donnees  concer- 
nant  la  distance  entre  la  lentille  convergente  (2) 
et  le  cylindre,  et  des  donnees  concernant  la  va- 
riation  de  la  distance  focale  en  fonction  de  la 
variation  de  temperature  de  la  lentille  conver- 
gente  (2)  ,  ladite  unite  fonctionnelle  (7)  etant 
agencee  pour  calculer  le  foyer  de  la  lentille  con- 
vergente  a  la  temperature  reelle  en  fonction 
des  donnees  de  distance  entrees  et  des  don- 
nees  de  temperature  provenant  dudit  conver- 
tisseur  analogique/numerique  (6),  et 
des  moyens  de  reglage  (8-15)  pour  regler  la 
distance  entre  la  lentille  convergente  (2)  et  la 
plaque  d'exposition,  et  la  distance  entre  la  len- 
tille  convergente  et  le  cylindre  en  fonction  du 
foyer  calcule  par  ladite  unite  fonctionnelle  (7), 
lesdits  moyens  de  reglage  comprenant  des 
moyens  de  deplacement  (12)  pour  deplacer  la- 
dite  plaque  d'exposition  et  des  moyens  de  de- 
placement  (13)  pour  deplacer  ledit  cylindre 
(15),  tous  les  deux  par  rapport  a  la  lentille  con- 
vergente  (2)  et  en  fonction  des  distances  pre- 
determines  calculees  par  ladite  unite  fonction- 
nelle. 

Photocopieuse  selon  la  revendication  1,  dans  la- 
quelle  lesdits  moyens  mobiles  comprennent  un  mo- 
teur  pas  a  pas  (12,  13). 

Revendications 

1.  Photocopieuse  comprenant  une  plaque  d'exposi-  so 
tion  (14)  sur  laquelle  est  place  un  document,  un  cy- 
lindre  (15)  pour  porter  un  element  photosensible  et 
une  lentille  convergente  (2)  pour  former  une  image 
focalisee  dudit  document  sur  ledit  element  photo- 
sensible  selon  un  grossissement  predetermine,  la  55 
photocopieuse  comprenant  en  outre  : 

un  dispositif  pour  corriger  des  variations  du 
foyer  provoquees  par  des  changements  de  tempe- 

6 
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