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©  Camera. 

©  A  camera  compises  a  main  battery  for  supplying 
electric  power  to  a  microcomputer;  a  backup  battery 

j^for  supplying  electric  power  to  said  microcomputer  if 
the  voltage  of  the  main  battery  is  insufficient  or  said 

J2main  battery  is  removed;  recording  means  respon- 
j5)sive  to  said  microcomputer  for  recording 

chronometric  data  on  a  medium  provided  for  record- 
i n g   an  image  of  an  object.  Said  microcomputer  is 
^provided  both  for  controlling  photographing  operation 
UJand  for  producing  chronometric  data;  and  includes 

first  control  means  for  controlling  a  sequence  of  a 
photographing  operation,  detecting  means  for  detect- 

ing  the  insufficiency  ot  tne  voltage  or  saia  main 
battery  or  the  absence  of  said  battery,  generating 
means  for  producing  the  chronometric  data,  second 
control  means  for  controlling  said  recording  means 
to  record  the  chronometric  data  on  the  recording 
medium,  and  third  control  means  responsive  to  said 
detecting  means  for  both  controlling  the  sequence  of 
photographing  operation  and  producing  the 
chronometric  data  when  the  voltage  of  said  main 
battery  is  sufficient,  and  for  only  producing  the 
chronometric  data  when  the  voltage  of  said  main 
battery  is  insufficient  or  when  said  main  battery  is 
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;AMERA 

eiongaxea  pnni  is  required  to  oe  ouiameu  uy  u&my 
such  camera,  a  so-called  vertical,  position  photog- 
raphy  should  be  performed  by  rotating  the  camera 
through  90°  about  the  optical  axis  of  the  objective 

5  lens.  However,  such  a  problem  arises  in  vertical 
position  photography  that  it  becomes  difficult  to 
manipulate  operating  members  such  as  a  shutter 
release  button,  thereby  resulting  in  deterioration  of 
operating  efficiency  of  the  camera.  Meanwhile,  a 

ro  flash  device  for  flash  photography  is  usually  pro- 
vided  on  an  upper  portion  of  the  camera  body  so 
as  to  illuminate  an  object  from  above  the  camera 
body.  Thus,  when  vertical  position  photography  is 
performed  by  using  the  flash  device,  the  object  is 

is  illuminated  horizontally  in  the  print  and  thus,  there 
is  such  a  possibility  that  an  improper  print  is  ob- 
tained  due  to  formation  of  unnatural  shadows  in  the 
print. 

?o 
SUMMARY  OF  THE  INVENTION 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  camera,  and 
nore  particularly  to  a  photographic  camera  for  en-  5 
ibling  pseudo  telephoto  and  pseudo  panoramic 
jrints  to  be  obtained  from  normal  exposures  by 
:oding  an  exposure  to  identify  a  selected  type 
arint. 

Conventionally,  for  example,  Japanese  Patent  w 
.aid-Open  Publication  No.  26721/1979,  U.S.  Patent 
ô.  4,583,831  and  U.S.  Patent  No.  3,490,844  have 

Droposed  a  photographic  camera  system  consti- 
:uted  by  a  camera  which  is  provided  with  an  op- 
srating  member  capable  of  designating,  in  each  75 
tame  of  a  film,  a  printing  zone  to  be  printed,  at  the 
:ime  of  photographing  an  object,  in  the  vicinity  of 
;he  image  plane  of  the  film  a  data  indicative  of  the 
Drinting  zone  and  a  printer  which  reads  the  data  for 
3ach  frame  from  the  film  photographed  by  the  20 
camera  so  as  to  print  the  designated  printing  zone 
Dn  the  basis  of  the  data.  In  photographic  camera 
systems  of  the  above  described  type,  in  the  case 
where  the  printing  zone  is  so  designated  at  the 
time  of  photographing  an  object  as  to  be  narrower  25 
than  an  ordinary  printing  zone  and  a  print  is  made 
by  enlarging  size  of  the  print  to  that  of  an  ordinary 
print  at  the  time  of  printing  the  film,  the  zone 
narrower  than  that  of  the  ordinary  print  is  enlarged 
in  the  print  and  thus,  the  print  is  equivalent  to  a  30 
print  photographed  by  an  objective  lens  having  a 
focal  length  longer  than  that  of  the  objective  lens  of 
the  camera.  Therefore,  an  effect  substantially 
equivalent  to  an  effect  gained  upon  change  of  the 
focal  length  of  the  objective  lens  can  be  advanta-  35 
geously  achieved. 

Meanwhile,  recently,  cameras  provided  with  a 
data  imprinting  device  for  imprinting  at  an  end 
portion  in  the  frame,  data  such  as  date  of  photog-  ' 
raphing  an  object  are  widely  commercially  avail-  40 
able.  Then,  if  the  data  imprinting  device  is  provided 
in  the  camera  of  the  above  described  type,  such  a 
phenomenon  may  undesirably  take  place  that  in 
the  case  where  a  printing  zone  narrower  than  an 
ordinary  printing  zone  has  been  designated  at  the  45 
time  of  photographing  objects,  data  imprinted  on 
the  film  are  not  printed  on  the  printing  paper. 

Furthermore,  in  the  photographic  camera  sys- 
tems  of  the  above  described  type,  it  is  so  arranged 
that  when  a  pseudo  focal  length  photographing  50 
mode  is  selected,  a  horizontally  elongated  zone 
obtained  by  reducing  at  an  identical  ratio  both 
vertical  and  horizontal  dimensions  of  a  printing 
zone  to  be  printed  in  a  real  focal  length  photog- 
raphing  mode  is  printed.  Therefore,  if  a  vertically 

Accordingly,  it  is  an  object  ot  tne  present  in- 
vention  to  provide  a  camera  including  a  microcom- 
puter  performing  a  plurality  of  camera  functions, 
wherein  the  power  consumption  of  the  power  sup- 
ply  by  the  microcomputer  and  its  controlled  circuit 
means  shall  be  reduced  upon  a  power  drop  of  the 
power  supply,  thereby  enabling  at  least  one  micro- 
computer  function. 

The  present  invention  is  characterized  by  the 
following  features: 
a  main  battery  for  supplying  electric  power  to  a 
microcomputer; 
a  backup  battery  for  supplying  electric  power  to 
said  microcomputer  if  the  voltage  of  the  main  bat- 
tery  is  insufficient  or  said  main  battery  is  removed; 
recording  means  responsive  to  said  microcomputer 
for  recording  chronometric  data  on  a  medium  pro- 
vided  for  recording  an  image  of  an  object, 
said  microcomputer  being  provided  both  for  con- 
trolling  photographing  operation  and  for  producing 
chronometric  data;  and  including  first  control 
means  for  controlling  a  sequence  of  a  photog- 
raphing  operation,  detecting  means  for  detecting 
the  insufficiency  of  the  voltage  of  said  main  battery 
or  the  absence  of  said  battery,  generating  means 
for  producing  the  chronometric  data,  second  con- 
trol  means  for  controlling  said  recording  means  to 
record  the  chronometric  data  on  the  recording  me- 
dium,  and  third  control  means  responsive  to  said 
detecting  means  for  both  controlling  the  sequence 
of  photographing  operation  and  producing  the 
chronometric  data  when  the  voltage  of  the  said 

3 



3 EP  0  305  739  A2 

main  battery  is  sufficient,  and  for  only  producing 
he  chronometric  data  when  the  voltage  of  said 
nam  battery  is  insufficient  or  when  said  main  bat- 
:ery  is  removed. 

3RIEF  DESCRIPTION  OF  THE  DRAWINGS 

These  objects  and  features  of  the  present  in- 
/ention  will  become  apparent  from  the  following 
jescription  taken  in  conjunction  with  the  preferred 
3mbodiment  thereof  with  reference  to  the  accom- 
Danying  drawings,  in  which: 

Fig.  1  is  a  perspective  view  of  a  camera 
according  to  one  preferred  embodiment  of  the 
present  invention; 

Fig.  2  is  a  top  plan  view  of  the  camera  of 
Fig.1; 

Fig.  3  is  a  rear  elevational  view  of  the  cam- 
era  of  Fig.  1  when  its  back  cover  is  open; 

Fig.  4  is  a  schematic  vertical  sectional  view 
of  the  camera  of  Fig.  1  ; 

Fig.  5  is  a  view  similar  to  Fig.  4,  particularly 
showing  a  modification  thereof; 

Figs.  6,  7  and  8  are  views  showing  indica- 
tions  displayed  in  a  viewfinder  of  the  camera  of 
Fig.  1  ,  respectively; 

Fig.  9  is  a  view  showing  a  film  photographed 
by  the  camera  of  Fig.  1  ; 

Fig.  10  is  an  electric  circuit  diagram  of  an 
electric  circuit  employed  in  the  camera  of  Fig.  1; 

Fig.  11  is  a  view  showing  a  display  segment 
of  a  liquid  crystal  display  unit  employed  in  the 
camera  of  Fig.  1; 

Fig.  12  is  a  view  showing  one  example  of 
display  of  the  liquid  crystal  display  unit  of  Fig.  11; 

Figs.  13  to  17  are  flow  charts  showing  oper- 
ations  of  the  camera  of  Fig.  1  ; 

Fig.  18  is  a  schematic  view  of  an  automatic 
printer  for  printing  the  film  photographed  by  the 
camera  of  Fig.  1  ;  and 

Fig.  19  is  a  time  chart  showing  operations  of 
the  automatic  printer  of  Fig.  18. 

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

DETAILED  DESCRIPTION  OF  THE  INVENTION 

Referring  now  to  the  drawings,  there  is  shown 
in  Figs.  1  to  4,  a  camera  according  to  one  pre- 
ferred  embodiment  of  the  present  invention.  The 
camera  includes  a  shutter  release  button  1,  an 
imprinting  mode  changeover  button  2  for  selecting 
whether  or  not  data  such  as  date  are  imprinted  on 
a  film  and  for  selecting  the  data  to  be  imprinted  on 

the  film,  a  mode  selecting  button  3  for  selecting 
one  of  a  real  focal  length  photographing  mode  and 
a  pseudo  focal  length  photographing  mode,  a  self- 
timer  switch  4,  a  pair  of  distance  measuring  win- 

5  dows  5a  and  5b,  a  light  receiving  window  6  for  a 
viewfinder,  a  viewfinder  window  7,  a  flash  device  8 
and  a  liquid  crystal  display  unit  LD1  for  displaying 
the  imprinting  data  and  photographic  data  such  as 
the  photographing  modes.  In  the  imprinting  mode 

fo  changeover  button  2,  one  of  imprinting  modes 
"OFF",  "Year,  month,  day"  and  "Day,  hour, 
minute"  can  be  selected.  Meanwhile,  the  liquid 
crystal  display  unit  LD1  is  disposed  on  an  upper 
face  of  the  camera. 

15  Fig.  2  is  a  top  plan  view  of  the  camera  and 
shows  also  a  viewfinder  optical  system.  In  Fig.  2, 
reference  character  LD2  denotes  a  liquid  crystal 
display  unit  for  changing  over  size  of  a  frame  of 
the  viewfinder  between  the  real  focal  length 

20  photographing  mode  and  the  pseudo  focal  length 
photographing  mode,  which  will  be  described  in 
detail  later.  The  viewfinder  optical  system  is  an 
inverted  Galileian  type  optical  system  constituted 
by  an  objective  lens  L1  having  a  negative  refracting 

25  power  and  an  eyepiece  L2  having  a  positive  re- 
fracting  power,  which  are  disposed  rearwardly  of 
the  viewfinder  window  7.  A  half  mirror  H  is  dis- 
posed  between  the  objective  lens  L1  and  the 
eyepiece  L2.  Light  transmitted  through  the  liquid 

30  crystal  display  unit  LD2  disposed  rearwardly  of  the 
light  receiving  window  6  for  the  viewfinder  is  re- 
flected  by  a  mirror  M  so  as  to  be  lead  to  the 
viewfinder  by  the  half  mirror  H. 

On  the  other  hand,  a  light  emitting  diode  9  for 
35  distance  measurement  is  disposed  rearwardly  of 

the  distance  measuring  window  5a  so  as  to  project, 
through  a  projection  lens  L3,  infrared  light  on  an 
object  to  be  photographed.  Then,  the  light  reflected 
from  the  object  is  received,  by  way  of  a  light 

40  receiving  lens  L4  disposed  rearwardly  of  the  dis- 
tance  measuring  window  5b,  by  a  pair  of  distance 
measuring  photo  detectors  10  such  that  a  distance 
between  the  camera  and  the  object  is  measured  on 
the  basis  of  a  light  receiving  state  of  the  distance 

45  measuring  photo  detectors  10.  Since  this  distance 
measuring  principle  is  already  known,  detailed  de- 
scription  thereof  is  abbreviated  for  the  sake  of 
brevity. 

Fig.  3  shows  an  inside  of  the  camera  as  ob- 
50  served  from  the  side  of  the  film  by  opening  a  back  F 

cover  of  the  camera.  Reference  character  LE  de- 
notes  a  light  emitting  diode  for  recording  on  the  -m 
film  an  indication  that  photography  in  the  pseudo 
focal  length  photographing  mode  has  been  per- 

55  formed. 
Fig.  4  is  a  vertical  sectional  view  of  the  camera 

and  shows  an  optical  path  for  imprinting  data  on 
the  film.  In  Fig.  4,  reference  characters  LD3  and  LP 

4 
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tenote  a  liquid  crystal  display  unit  for  imprinting 
Jata  on  the  film  and  a  lighting  lamp  for  imprinting 
Jata  on  the  film,  respectively.  The  liquid  crystal 
display  unit  LD3  and  the  lighting  lamp  LP  are  so 
disposed  to  imprint  data  in  a  printing  zone  on  the 
ilm  even  if  the  pseudo  focal  length  photographing 
node  is  designated.  Reference  character  DR3  de- 
lotes  a  driver  circuit  of  the  liquid  crystal  display 
jnit  LD3,  while  reference  numeral  11  denotes  a 
connector  for  transmitting  signals  between  an  elec- 
ric  circuit  of  the  camera  body  and  the  driver  circuit 
DR3  as  well  as  the  lighting  lamp  LP.  In  the  ar- 
@angement  shown  in  Fig.  4,  data  are  imprinted  on 
tie  film  from  the  rear  side  of  the  film.  However,  it 
:an  also  be  so  arranged  as  shown  in  Fig.  5  that 
data  are  imprinted  on  the  film  from  the  front  side  of 
[he  film.  In  Fig.  5,  reference  character  DP  denotes 
a  data  plate  bearing  data  to  be  imprinted  on  the 
film  and  reference  character  DL  denotes  an  image 
forming  lens  for  forming  an  image  of  the  data  on 
the  face  of  the  film. 

Figs.  6,  7  and  8  show  indications  displayed  by 
the  liquid  crystal  display  unit  LD2  disposed  in  the 
optical  path  of  the  viewfinder.  Initially,  at  the  time  of 
the  real  focal  length  photographing  mode,  a  frame 
F1  having  a  size  corresponding  to  that  of  an  or- 
dinary  picture  frame  is  displayed  in  the  viewfinder 
as  shown  in  Fig.  6.  Then,  at  the  time  of  the  pseudo 
focal  length  photographing  mode,  only  a  portion  to 
be  printed  is  displayed  in  the  viewfinder  by  one  of 
frames  F2  and  F3  according  to  trimming  methods 
as  shown  in  Figs.  7  and  8,  respectively.  Namely, 
Fig.  7  shows  a  vertically  elongated  printing  zone  in 
a  vertically  elongated  pseudo  focal  length  photog- 
raphing  mode  for  obtaining  a  print  having  a  larger 
vertical  dimension.  Meanwhile,  Fig.  8  shows  a  hori- 
zontally  elongated  printing  zone  in  a  horizontally 
elongated  pseudo  focal  length  photographing  mode 
for  reducing  vertical  and  horizontal  dimensions  of 
the  frame  F1  by  maintaining  the  horizontal  dimen- 
sion  to  be  larger  than  the  vertical  dimension.  Here, 
in  the  case  of  the  vertically  elongated  pseudo  focal 
length  photographing  mode,  the  printing  zone  is  set 
to  a  size  corresponding  to  a  half  size  of  an  ordinary 
35  mm  film.  Data  such  as  date  to  be  imprinted  on 
the  film  are  so  positioned  as  to  be  imprinted  in  the 
printing  zone  on  the  film  even  if  the  camera  is  set 
to  any  one  of  the  vertically  elongated  pseudo  focal 
length  photographing  mode  and  the  horizontally 
elongated  pseudo  focal  length  photographing 
mode.  Hereinbelow,  only  the  vertically  elongated 
pseudo  focal  length  photographing  mode  is  de- 
scribed  in  this  embodiment  of  the  present  inven- 
tion.  However,  it  is  needless  to  say  that  the  present 
invention  can  be  applied  to  the  horizontally  elon- 
gated  pseudo  focal  length  photographing  mode 
and  an  arrangement  enabling  changeover  between 
the  vertically  elongated  pseudo  focal  length 

photographing  mode  and  the  horizontally  elongated 
pseudo  focal  length  photographing  mode. 

Fig.  9  shows  the  film  photographed  by  the 
camera  of  the  present  invention  as  observed  from 

5  the  side  of  its  face  having  emulsion  coated  thereon. 
In  Fig.  9,  reference  numeral  12  shows  a  mark  for 
commanding  trimming  of  the  film,  which  has  been 
imprinted  on  the  film  by  the  light  emitting  diode  LE 
of  Fig.  3.  At  this  time,  if  this  frame  of  the  film 

fo  corresponds  to  the  zone  designated  by  the  verti- 
cally  elongated  pseudo  focal  length  photographing 
mode  of  Fig.  7,  a  zone  shown  by  dotted  lines  13  is 
printed.  The  date  indicates  September  10,  1985 
and  is  imprinted  in  the  printing  zone  at  all  times 

f5  even  if  the  pseudo  focal  length  photographing 
mode  is  designated. 

Fig.  10  shows  an  electric  circuit  of  the  camera 
of  the  present  invention.  In  Fig.  10,  a  microcom- 
puter  CPU  includes  input  ports  Plx,  output  ports 

20  POx  and  interruption  input  terminals  INT1  and  INT2 
in  which  reference  character  x  denotes  natural 
numbers,  i.e.  1,  2,  3  and  so  on.  It  is  so  arranged 
that  interruption  from  the  interruption  input  terminal 
INT1  is  performed  upon  detection  of  negative  edge 

25  of  an  input  signal,  while  interruption  from  the  in- 
terruption  input  terminal  INT2  is  performed  upon 
change  of  voltage  of  the  input  signal.  The  micro- 
computer  CPU  includes  a  serial  clock  output  termi- 
nal  SCK  for  outputting  clock  pulses  and  a  serial 

30  data  output  terminal  SDT  for  outputting  display 
data.  Electric  power  is  supplied  to  the  microcom- 
puter  CPU  by  a  backup  battery  BT2  and  a  regula- 
tor  ST  for  boosting  voltage  of  a  main  battery  BT1  . 

The  microcomputer  CPU  has  a  function  of  ef- 
35  fecting  sequence  control  of  the  camera,  a  function 

of  formulating  display  data,  a  function  of  recording 
information  on  the  film  and  a  timing  function  for 
calendar.  It  is  so  arranged  that  when  the  voltage  of 
the  main  battery  BT1  has  been  rather  consumed, 

40  the  microcomputer  CPU  effects  only  the  timing 
function  for  calendar  by  detecting  drop  of  the  volt- 
age  of  the  main  battery  BT1  in  response  to  input  of 
an  output  of  a  voltage  detecting  circuit  BC  for 
detecting  drop  of  the  voltage  of  the  main  battery 

45  BT1  ,  to  the  input  terminal  PI9  such  that  consump- 
tion  of  the  backup  battery  BT2  is  minimized. 

In  Fig.  10,  reference  characters  S1  and  S2 
denote  switches  to  be  turned  on  at  a  first  stage  and 
a  second  stage  of  depression  of  the  shutter  release 

so  button  1,  respectively.  Reference  character  S3  de- 
notes  a  photographing  mode  changeover  key 
switch  to  be  closed  and  opened  in  response  to  the 
mode  selecting  button  3.  The  key  switch  S3  is 
arranged  to  be  alternately  set  to  the  vertically  elon- 

55  gated  pseudo  focal  length  photographing  mode 
(Fig.  7)  and  the  real  focal  length  photographing 
mode  (Fig.  6)  upon  each  depression  of  the  mode 
selecting  button  3.  A  winding  switch  S4  is  turned 

5 
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Dn  upon  start  of  shutter  release  operation  and  is 
:urned  off  upon  completion  of  winding  of  the  film.  A 
self-timer  setting  switch  S5  for  setting  the  self-timer 
Dhotographing  mode  is  operatively  associated  with 
:he  self-timer  switch  4.  When  the  self-timer  setting 
switch  S5  is  in  the  on  state,  the  self-timer  photog- 
@aphing  mode  is  set  for  actuating  the  self-timer.  A 
switch  S6  is  operatively  associated  with  opening 
and  closing  of  the  back  cover  of  the  camera. 
Namely,  the  switch  S6  is  in  the  on  state  and  the  off 
state  when  the  back  cover  is  opened  and  closed, 
respectively.  A  switch  S7  is  turned  off  and  on  when 
the  film  has  been  wound  properly  and  improperly, 
respectively.  Meanwhile,  an  imprinting  mode  chan- 
geover  key  switch  S8  is  opened  and  closed  in 
operative  association  with  the  imprinting  mode 
changeover  button  2.  It  is  so  arranged  that  the 
camera  is  cyclically  changed  over  to  the  imprinting 
modes  "OFF",  "Day,  hour,  minute"  and  "Year, 
month,  day"  in  this  sequence  upon  each  depres- 
sion  of  the  imprinting  mode  changeover  button  2. 
Differential  outputs  produced  upon  turning  on  of 
the  switches  S1  ,  S2,  S3,  S4,  S5  and  S8  and  upon 
changeover  of  the  switch  S6  from  the  off  state  to 
the  on  state  are  applied  to  the  interruption  input 
terminal  INT1  of  the  microcomputer  CPU  through 
an  AND  gate  AN  so  as  to  interrupt  the  microcom- 
puter  CPU.  Reference  characters  R  and  C  denote  a 
resistor  and  a  capacitor,  respectively.  The  resistor 
R  and  the  capacitor  C  constitute  a  differential  cir- 
cuit  for  generating  a  differential  signal  which  as- 
sumes  the  LOW  level  momentarily  when  the  switch 
S6  is  turned  on  from  the  off  state  upon  opening  of 
the  back  cover  of  the  camera. 

The  output  terminal  P01  of  the  microcomputer 
CPU  is  connected  to  a  power  supply  control  tran- 
sistor  TR1  to  be  described  later  so  as  to  supply 
electric  power  to  various  circuits  through  a  power 
source  line  Vcc  upon  electrical  conduction  of  the 
transistor  TR1  .  The  output  terminal  P02  is  con- 
nected  to  an  exposure  calculating  and  controlling 
circuit  EC  so  as  to  apply  to  the  exposure  calculat- 
ing  and  controlling  circuit  EC  a  release  signal  for 
actuating  a  shutter  control  magnet  SMg.  The  output 
terminal  P03  is  also  connected  to  the  exposure 
calculating  and  controlling  circuit  EC  so  as  to  apply 
to  the  exposure  calculating  and  controlling  circuit 
EC  a  start  signal  for  starting  operation  of  storage  of 
a  signal  regarding  brightness  of  the  object,  which 
signal  is  transmitted  from  a  light  measuring  circuit 
LM  to  the  exposure  calculating  and  controlling  cir- 
cuit  EC.  The  output  terminal  P04  is  connected  to  a 
flash  control  circuit  FC  so  as  to  input  to  the  flash 
control  circuit  FC  a  control  signal  for  controlling 
boosting  operation  of  a  boosting  circuit  for  boosting 
a  main  capacitor  of  the  flash  device  8. 

Furthermore,  the  output  terminal  P05  of  the 
microcomputer  CPU  is  connected  to  a  lens  shift 

start  magnet  RMg  excited  so  as  to  start  the  shift  ot 
the  objective  lens  in  the  direction  of  the  optical 
axis.  The  magnet  RMg  is  excited  by  a  lens  shift 
start  signal  so  as  to  start  the  shift  of  the  objective 

5  lens.  This  shift  of  the  objective  lens  is  stopped 
upon  excitation  of  a  lens  stop  magnet  LMg  con- 
trolled  by  a  distance  measuring  and  lens  control 
circuit  AF. 

The  output  terminals  P06  and  P07  are  con- 
w  nected  to  a  motor  control  circuit  MC  for  controlling 

a  motor  M  for  winding  the  film  so  as  to  input  to  the. 
motor  control  circuit  MC  a  winding  signal  for  wind- 
ing  the  film  and  a  brake  signal  for  stopping  rotation 
of  the  motor  M.  The  output  terminals  P08  and  P09 

15  are,  respectively,  connected  to  transistors  TR2  and 
TR3  to  be  described  later.  Meanwhile,  the  output 
terminal  PO10  outputs  a  start  signal  for  starting 
actuation  of  the  distance  measuring  and  lens  con- 
trol  circuit  AF. 

20  On  the  other  hand,  the  input  terminals  PI1  to 
PI8  are,  respectively,  directly  connected  to  the 
switches  S1  to  S8  referred  to  above.  Meanwhile, 
the  input  terminal  PI9  is  connected  to  an  output 
terminal  of  the  voltage  detecting  circuit  BC  for 

25  detecting  drop  of  the  voltage  of  the  main  battery 
BT1  .  Furthermore,  a  signal  indicating  completion  of 
exposure  is  inputted  from  the  exposure  calculating 
and  controlling  circuit  EC  to  the  input  terminal  PI10 
of  the  microcomputer  CPU.  A  signal  indicating 

30  completion  of  actuation  of  the  distance  measuring 
and  lens  control  circuit  AF  is  inputted  to  the  input 
terminal  PI11. 

The  light  measuring  circuit  LM  measures 
brightness  of  the  object  so  as  to  transmit  to  the 

35  exposure  calculating  and  controlling  circuit  EC  a 
signal  indicative  of  brightness  of  the  object.  The 
exposure  calculating  and  controlling  circuit  EC  not 
only  calculates  exposure  in  accordance  with  the 
signal  indicative  of  brightness  of  the  object  but 

40  outputs  a  shutter  control  signal  to  a  shutter  control 
circuit  SC  on  the  basis  of  result  of  the  calculation 
of  exposure  such  that  the  magnet  SMg  for  closing 
the  shutter  is  controlled  by  the  shutter  control  cir- 
cuit  SC.  Meanwhile,  in  the  case  of  flash  photog- 

45  raphy  for  using  the  flash  device  8,  the  exposure 
calculating  and  controlling  circuit  EC  performs  flash 
calculation  on  the  basis  of  a  distance  measuring 
signal  concerning  a  distance  between  the  camera 
and  the  object  so  as  to  control  turning  on  of  the 

50  flash  device  8  through  the  flash  control  circuit  FC. 
The  distance  measuring  signal  is  outputted  to  the 
exposure  calculating  and  controlling  circuit  EC  by 
the  distance  measuring  and  lens  control  circuit  AF. 
The  distance  measuring  and  lens  control  circuit  AF 

55  not  only  measures  the  distance  between  the  cam- 
era  and  the  object  but  controls  an  object  distance 
of  the  objective  lens  through  control  of  the  magnet 
LMg  for  positioning  the  objective  lens  on  the  basis 
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if  the  measured  value  of  the  distance  between  the 
:amera  and  the  object. 

A  circuit  DX  reads  a  film  speed  signal  stored 
>n  a  film  cartridge  and  outputs  the  film  speed 
signal  to  the  exposure  calculating  and  controlling 
:ircuit  EC.  The  film  speed  signal  is  expressed  in  a 
ralue  base  on  ISO  (International  Organization  for 
Standardization).  The  lens  shift  start  magnet  RMg 
unctions  also  as  a  release  magnet  controlled  by 
he  output  terminal  P05  of  the  microcomputer 
3PU.  By  holding  the  magnet  RMg  in  the  on  state 
or  a  predetermined  time  period,  release  operation 
Df  the  shutter  is  started.  The  winding  signal  for 
winding  the  film  and  the  brake  signal  for  stopping 
@otation  of  the  film  winding  motor  M  are,  respec- 
:ively,  inputted  from  the  output  terminals  P06  and 
P07  of  the  microcomputer  CPU  to  the  motor  con- 
trol  circuit  MC  for  controlling  the  motor  M.  A  liquid 
crystal  display  unit  LD1  and  its  driver  circuit  DR1 
are  provided  for  displaying  on  the  upper  face  of  the 
camera  body.  A  liquid  crystal  display  unit  LD2  and 
its  driver  circuit  DR2  are  provided  for  displaying  a 
frame  of  field  view  in  the  viewfinder.  Meanwhile,  a 
liquid  crystal  display  unit  LD3  and  its  driver  circuit 
DR3  are  provided  for  imprinting  data  on  the  film. 
Each  of  the  driver  circuits  DR1,  DR2  and  DR3  is 
provided  with  an  input  portion  for  serial  commu- 
nication  and  a  memory  portion  for  storing  data.  It  is 
so  arranged  that  when  data  have  been  inputted  to 
each  of  the  driver  circuits  DR1  ,  DR2  and  DR3,  data 
in  the  memory  portion  are  also  rewritten  such  that 
contents  of  the  memory  portion  are  displayed. 

The  transistor  TR2  is  provided  for  driving  a 
light  source  LP  for  imprinting  data  on  the  film. 
Meanwhile,  the  transistor  TR3  is  provided  for  ac- 
tuating  the  light  emitting  diode  LE  for  recording  on 
the  film  the  indication  that  the  vertically  elongated 
pseudo  focal  length  photographing  mode  has  been 
set.  The  transistors  TR2  and  TR3  are  controlled  by 
the  output  terminals  P08  and  P09  of  the  micro- 
computer  CPU,  respectively.  Electric  power  is  di- 
rectly  supplied  from  the  main  battery  BT1  to  a 
power  source  line  E  which,  in  turn,  supplies  electric 
power  to  magnets  LMg,  SMg  and  RMg,  the  film 
winding  motor  M  and  the  flash  control  circuit  FC.  A 
power  source  line  Vdd,  which  extends  further  from 
a  power  source  line  extending  from  the  main  bat- 
tery  BT1  to  the  regulator  ST,  supplies  electric 
power  to  the  light  source  LP,  the  light  emitting 
diode  LE,  the  liquid  crystal  display  units  LD1  ,  LD2 
and  LD3  and  the  driver  circuits  DR1,  DR2  and 
DR3.  The  power  source  line  Vcc  is  controlled  by 
the  transistor  TR1  connected  to  the  output  terminal 
P01  of  the  microcomputer  CPU  and  supplies  elec- 
tric  power  to  the  light  measuring  circuit  LM,  the 
exposure  calculating  and  controlling  circuit  EC,  the 
distance  measuring  and  lens  control  circuit  AF  and 
so  on. 

Fig.  1  1  shows  a  display  segment  or  tne  nquia 
crystal  display  unit  LD1  disposed  on  the  upper  face 
of  the  camera  body.  In  Fig.  11,  reference  char- 
acters  A  and  B  denote  mode  display  segments  for 

5  displaying  the  photographing  modes,  respectively. 
When  the  real  focal  length  photographing  mode 
has  been  selected  by  operating  the  mode  selecting 
button  3,  the  display  segment  A  indicative  of  an 
image  plane  having  a  larger  horizontal  dimension  is 

o  turned  on.  Meanwhile,  when  the  vertically  elon- 
gated  pseudo  focal  length  photographing  mode  for 
printing  an  image  plane  having  a  larger  vertical 
dimension  has  been  selected,  the  display  segment 
B  indicative  of  the  image  plane  having  the  larger 

'5  vertical  dimension  is  turned  on.  A  display  segment 
C  is  turned  on  when  the  self-timer  mode  is  set  by 
the  self-timer  switch  4.  A  data  display  segment  D 
for  displaying  data  to  be  imprinted  on  the  film 
displays  "Day,  hour,  minute"  at  all  times  when  the 

>o  light  measuring  switch  S1  is  in  the  off  state  to  be 
turned  on  at  the  first  stage  of  depression  of  the 
shutter  release  button  1.  Then,  when  the  switch  S1 
has  been  turned  on,  a  value,  which  is  selected  by 
the  imprinting  mode  changeover  button  2  and  is 

25  imprinted  as  data  on  the  film,  is  displayed  on  the 
data  display  segment  D.  When  imprinting  of  data 
on  the  film  is  not  performed,  the  indication  "OFF" 
is  displayed.  Subsequently,  when  the  switch  S1 
has  been  turned  off  again,  "Day,  hour,  minute"  is 

30  displayed  again.  A  display  segment  E  indicates 
which  one  of  kinds  of  data  to  be  imprinted  on  the 
film  is  selected,  while  reference  character  F  de- 
notes  a  counter  segment  for  displaying  the  number 
of  photographed  frames  of  the  film. 

35  Fig.  12  shows  one  example  of  actual  display  of 
the  liquid  crystal  display  unit  LD1.  In  Fig.  12,  the 
vertically  elongated  pseudo  focal  length  photog- 
raphing  mode  for  printing  the  image  plane  having 
the  larger  vertical  dimension  and  the  self-timer 

40  mode  for  using  the  self-timer  are  selected  and  the 
switch  S1  is  in  the  off  state.  "Day,  hour,  minute" 
represents  10,  12  and  34,  respectively,  i.e.  34 
minutes  past  12  o'clock  on  the  10th  day  and  data 
to  be  imprinted  on  the  film  are  "Year,  month,  day". 

45  Furthermore,  the  film  is  wound  to  a  24th  frame  of 
the  film.  At  this  time,  when  the  switch  S1  is  turned 
on,  display  of  the  data  display  segment  D  is 
changed  over  from  "Day,  hour,  minute"  to  "Year, 
month,  day". 

so  Hereinbelow,  operations  of  the  microcomputer 
CPU  are  described  with  reference  to  flow  charts  of 
Figs.  13  to  17.  Although  not  specifically  shown,  in 
order  to  minimize  power  consumption,  the  micro- 
computer  CPU  is  held  in  a  so-called  standby  state 

55  in  which  unnecessary  internal  operations  are  stop- 
ped.  Then,  when  interruption  is  performed  from  the 
interruption  input  terminal  INT1  upon  turning  on  of 
the  switch  S1  and  so  on  as  described  earlier,  the 
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microcomputer  CPU  starts  its  operations.  Initially, 
when  interruption  from  the  interruption  input  termi- 
nal  INT1  takes  place,  interruption  by  a  timer  is 
brbidden  at  step  s1  such  that  subsequent  proces- 
sings  are  not  suspended  through  interruption  by 
[he  timer.  Then,  at  step  s2,  a  decision  is  made 
from  the  input  port  PI4  as  to  whether  or  not  the 
interruption  from  the  interruption  input  terminal 
INT1  is  performed  upon  turning  on  of  the  winding 
switch  S4.  In  the  case  of  "YES"  at  step  s2,  boost- 
ing  of  the  flash  device  is  stopped  by  the  output 
port  P04  at  step  s14  and  then,  the  program  flow 
proceeds  to  a  winding  routine.  In  the  case  of  "NO" 
at  step  s2,  a  decision  is  made  at  step  s3  as  to 
whether  or  not  the  interruption  from  the  interruption 
input  terminal  INT1  is  performed  upon  opening  of 
the  back  cover.  In  the  case  of  "YES"  at  step  s3,  a 
frame  counter  is  set  to  "0"  at  step  s4. 

Subsequently,  at  steps  s5  to  s8,  a  decision  is 
made  from  the  input  ports  Plx  as  to  whether  or  not 
the  interruption  from  the  interruption  input  terminal 
INT1  is  performed  upon  turning  on  of  one  of  the 
switches  S1  ,  S3,  S5  and  S8.  If  it  is  found  at  step  s5 
that  the  interruption  from  the  interruption  input  ter- 
minal  INT1  is  performed  upon  turning  on  of  the 
switch  S1,  the  program  flow  proceeds  to  a  light 
measuring  routine  of  Fig.  14.  Meanwhile,  if  it  is 
found  at  step  s6  that  this  interruption  is  performed 
upon  turning  on  of  the  switch  S3  through  operation 
of  the  mode  selecting  button  3,  changeover  of  the 
photographing  modes  is  performed.  Namely,  at 
step  s10,  a  decision  is  made  as  to  whether  or  not 
the  pseudo  focal  length  photographing  mode  is 
designated.  In  the  case  of  "NO"  at  step  s10,  the 
camera  is  set,  at  step  s12,  to  the  real  focal  length 
photographing  mode.  In  the  case  of  "YES"  at  step 
s10,  the  camera  is  set  to  the  pseudo  focal  length 
photographing  mode. 

Furthermore,  if  it  is  found  at  step  s7  that  this 
interruption  is  performed  upon  turning  on  of  the 
self-timer  setting  switch  S5  associated  operatively 
with  the  self-timer  switch  4,  the  camera  is  set  to 
the  self-timer  mode  at  step  s1  1  .  Meanwhile,  if  it  is 
found  at  step  s8  that  the  interruption  is  performed 
upon  turning  on  of  the  switch  S8  associated  oper- 
atively  with  the  imprinting  mode  changeover  button 
2,  changeover  of  the  imprinting  modes  is  sequen- 
tially  performed  at  step  s9. 

After  completion  of  the  above  described  con- 
firmation  of  the  interruption,  the  program  flow  pro- 
ceeds  to  step  s24  where  a  setting  state  of  the  self- 
timer,  presence  and  absence  of  selection  of  pseu- 
do  focal  length  photographing  mode,  the  imprinting 
data  and  so  on  are  displayed  by  outputting  respec- 
tive  data  to  the  liquid  crystal  display  units  LD1  ,  LD2 
and  LD3  through  the  driver  circuits  DR1  ,  DR2  and 
DR3.  Thereafter,  interruption  by  the  timer  is  al- 
lowed  at  step  s25.  If  interruption  is  requested  by 

the  timer  in  the  above  described  processing  se- 
quence,  the  interruption  by  the  timer  is  performed 
at  this  time  of  step  s25.  Then,  if  the  interruption  by 
the  timer  is  not  performed,  the  program  flow  is 

5  returned  to  a  state  prior  to  the  interruption  by  the 
interruption  input  terminal  INT1  . 

In  the  case  of  "YES"  at  step  s5,  the  program 
flow  proceeds  to  the  light  measuring  routine  of  Fig. 
14  as  described  above.  In  the  light  measuring 

ro  routine  of  Fig.  14,  boosting  of  the  flash  control 
circuit  FC  is  initially  stopped  at  step  s26.  Then,  at. 
step  s27,  the  transistor  TR1  is  electrically  con- 
ducted  by  setting  the  output  port  P01  at  the  LOW 
level  such  that  electric  power  is  supplied  from  the 

rs  power  source  line  Vcc  to  the  respective  circuits.  At 
this  time,  the  light  measuring  circuit  LM  starts  light 
measurement  when  electric  power  is  supplied  from 
the  power  source  line  Vcc  to  the  light  measuring 
circuit  LM.  Subsequently,  at  step  s28,  a  signal  for 

20  starting  calculating  exposure  is  outputted  from  the 
output  port  P03  to  the  exposure  calculating  and 
controlling  circuit  EC  such  that  the  circuit  EC  starts 
calculating  exposure.  Then,  a  signal  for  starting 
actuating  the  distance  measuring  and  lens  control 

25  circuit  AF  is  outputted  from  the  output  port  PO10  to 
the  distance  measuring  and  lens  control  circuit  AF 
such  that  the  distance  measuring  and  lens  control 
circuit  AF  starts  detecting  the  distance  between  the 
camera  and  the  object  at  step  s29. 

so  Subsequently,  at  step  s30,  the  indication  of 
"Day,  hour,  minute"  displayed  by  the  liquid  crystal 
display  unit  LD1  is  reset.  At  step  s31,  data  based 
on  the  timing  function  for  calendar  of  the  micro- 
computer  CPU,  which  correspond  to  the  selected 

35  imprinting  mode,  are  outputted  to  the  liquid  crystal 
display  unit  LD1  such  that  the  imprinting  data  set 
at  this  time  are  displayed  by  the  liquid  crystal 
display  unit  LD1  .  Steps  s32  and  s33  are  a  routine 
for  waiting  until  the  shutter  release  button  1  is 

40  depressed  to  the  second  stage  for  turning  on  the 
release  switch  S2.  When  the  release  switch  S2  has 
been  turned  on,  the  program  flow  proceeds  to  a 
release  routine  of  Fig.  15.  When  the  light  measur- 
ing  switch  S1  is  turned  off  without  turning  on  of  the 

45  release  switch  S2,  the  camera  is  again  set,  at  step 
s34,  to  the  time  display  mode  for  displaying  the 
indication  "Day,  hour,  minute"  and  then,  at  step 
s35,  data  based  on  the  timing  function  for  calendar 
of  the  microcomputer  CPU,  which  correspond  to 

so  the  indication  "Day,  hour,  minute",  are  outputted, 
so  that  display  of  the  liquid  crystal  display  unit  LD1 
is  changed  over  to  the  indication  "Day,  hour, 
minute".  Subsequently,  at  step  s36,  interruption  by 
the  timer  is  allowed  and  then,  the  program  flow  is 

55  returned  to  a  state  prior  to  interruption  from  the 
interruption  input  terminal  INT1  . 

Meanwhile,  if  it  is  found  at  step  s32  that  the 
release  switch  S2  is  in  the  on  state,  the  program 
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ow  proceeds  to  step  s37  of  Fig.  15  at  which  a 
lecision  is  made  as  to  whether  or  not  an  AF 
:ompletion  signal  indicating  completion  of  actuation 
if  the  distance  measuring  and  lens  control  circuit 
<F  is  applied  to  the  input  port  PI11  after  comple- 
ion  of  actuation  of  the  distance  measuring  and 
sns  control  circuit  AF.  In  the  case  of  "YES"  at  step 
:37,  a  decision  is  made  at  step  s38  as  to  whether 
>r  not  the  camera  is  in  the  self-timer  mode.  In  the 
:ase  of  "YES"  at  step  s38,  10  seconds  are  count- 
sd  by  the  self-timer  at  step  s39.  If  the  camera  is 
lot  in  the  self-timer  mode,  the  program  flow  imme- 
Jiately  proceeds  to  step  s40  where  a  release  signal 
s  outputted  from  the  output  port  P02  to  the  expo- 
sure  calculating  and  controlling  circuit  EC.  Then,  at 
step  s41  ,  a  signal  is  outputted  from  the  output  port 
305  so  as  to  excite  the  lens  shift  start  magnet 
=lMg  such  that  release  of  the  shutter  is  started 
jpon  start  of  shift  of  the  objective  lens.  When  the 
nagnet  RMg  has  been  excited,  shift  of  the  objec- 
:ive  lens  is  started  for  focus  adjustment.  Amount  of 
ihe  shift  of  the  objective  lens  is  monitored  by  the 
distance  measuring  and  lens  control  circuit  AF  and 
the  objective  lens  is  stopped  at  a  proper  position 
on  the  basis  of  result  of  calculation  of  the  distance 
between  the  camera  and  the  object  by  the  lens 
stop  magnet  LMg.  When  the  objective  lens  has 
been  stopped,  a  distance  signal  regarding  the  dis- 
tance  between  the  camera  and  the  object  is  trans- 
mitted  from  the  distance  measuring  and  lens  con- 
trol  circuit  AF  to  the  exposure  calculating  and  con- 
trolling  circuit  EC.  When  the  distance  signal  is 
inputted  to  the  exposure  calculating  and  controlling 
circuit  EC,  the  circuit  EC  delivers  a  shutter  control 
signal  to  the  shutter  control  circuit  SC.  When  the 
shutter  control  circuit  SC  has  received  the  shutter 
control  signal,  the  shutter  control  circuit  SC  excites 
the  shutter  control  magnet  SMg  such  that  opening 
operation  of  the  shutter  is  started.  Meanwhile,  in 
the  exposure  calculating  and  controlling  circuit  EC, 
timing  of  de-energizing  of  the  magnet  SMg  and 
turning  on  of  the  flash  device  8  is  calculated  on  the 
basis  of  result  of  calculation  of  exposure  and  result 
of  flashmatic  calculation  based  on  the  distance 
signal.  When  the  timing  of  de-energizing  of  the 
magnet  SMg  and  turning  on  of  the  flash  device  8 
has  assumed  a  proper  value,  the  circuit  EC  deliv- 
ers  output  signals  to  the  shutter  control  circuit  SC 
and  the  flashlight  control  circuit  FC. 

Furthermore,  while  exposure  control  is  being 
performed  by  the  exposure  calculating  and  control- 
ling  circuit  EC,  the  microcomputer  CPU  records  on 
the  film  a  mark  indicating  that  the  pseudo  focal 
length  photographing  mode  has  been  set,  and  the 
selected  imprinting  data.  Initially,  at  step  s42,  a 
decision  is  made  as  to  whether  or  not  the  camera 
is  set  to  the  imprinting  mode.  In  the  case  of  "YES" 
at  step  s42,  an  output  signal  of  the  output  port  P08 

is  held  at  the  hiuh  level  only  Tor  a  proper  urne 
period  such  that  the  light  source  LP  is  turned  on  at 
steps  s43  to  s45. 

Subsequently,  at  step  s46,  a  decision  is  made 
5  as  to  whether  or  not  the  camera  is  set  to  the 

vertically  elongated  pseudo  focal  length  photog- 
raphing  mode.  In  the  case  of  "YES"  at  step  s46, 
the  light  emitting  diode  LE  is  turned  on  by  an 
output  signal  from  the  output  port  P09  at  step  s47. 

o  Then,  at  steps  s48  and  s49,  a  mark  indicating  that 
the  vertically  elongated  pseudo  focal  length 
photographing  mode  is  set  is  imprinted  on  the  film. 
After  waiting  until  an  exposure  completion  signal 
from  the  circuit  EC  is  inputted  to  the  input  port 

5  PI10,  the  program  flow  is  returned  to  the  winding 
routine  of  Fig.  13A.  In  the  winding  routine  of  Fig. 
13A,  the  film  winding  motor  M  is  initially  started  by 
a  winding  signal  from  the  output  port  P06  of  the 
microcomputer  CPU  at  step  s15  and  then,  winding 

>o  of  the  film  is  continued  until  the  switch  S4,  which  is 
turned  off  upon  completion  of  winding  of  one  frame 
of  the  film,  is  turned  off  at  step  s16.  Then,  when 
the  switch  S4  is  turned  off  upon  completion  of 
winding  of  one  frame  of  the  film,  the  brake  signal  is 

25  transmitted  from  the  output  port  P07  to  the  motor 
control  circuit  MC  so  as  to  stop  rotation  of  the 
motor  M  by  braking  the  motor  M  such  that  the 
motor  M  is  turned  off. 

Subsequently,  at  step  s18,  boosting  of  the  flash 
30  control  circuit  FC  is  resumed  and  then,  one  is 

added  to  the  count  of  the  frame  counter  at  step 
s19.  If  it  is  found  that  the  back  cover  of  the  camera 
is  opened  at  step  s20  and  the  film  is  not  wound 
completely  at  step  s21,  the  frame  counter  is  set  to 

35  "0"  at  step  s22  such  that  the  count  of  the  frame 
counter  is  not  advanced.  Thereafter,  at  step  s23, 
the  time  display  mode  is  reset  and  then,  an  output 
signal  is  delivered  to  the  driver  circuit  DR1  such 
that  the  time  display  mode  is  set  to  the  indication 

40  "Day,  hour,  minute".  Then,  at  step  s25,  interruption 
by  the  timer  is  allowed  such  that  the  program  flow 
is  returned  to  the  state  prior  to  the  interruption. 

Fig.  16  shows  an  interruption  routine  started  by 
an  interruption  input  signal  to  the  interruption  termi- 

45  nal  INT2.  As  shown  in  Fig.  10,  an  output  port  of  the 
voltage  detecting  circuit  BC  is  connected  to  the 
interruption  terminal  INT2  such  that  voltage  of  the 
main  battery  BT1  is  monitored  by  the  voltage  de- 
tecting  circuit  BC  through  the  regulator  ST.  When 

so  the  voltage  of  the  main  battery  BT1  detected  by 
the  voltage  detecting  circuit  BC  has  dropped  upon 
removal  of  the  main  battery  BT1  from  the  camera 
body  or  drop  of  electric  power  of  the  main  battery 
BT1  and  when  a  new  main  battery  BT1  has  been 

55  loaded  into  the  camera  body  after  removal  of  the 
old  main  battery  BT1  from  the  camera  body,  in- 
terruption  from  the  interruption  terminal  INT2  takes 
place.  When  the  interruption  from  the  interruption 

9 
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terminal  INT2  has  happened,  all  other  interruptions 
are  forbidden  at  step  s51.  Then,  at  step  s52,  a 
decision  is  made  from  the  input  port  P19  of  the 
microcomputer  CPU  as  to  whether  the  interruption 
is  caused  by  drop  of  electric  power  of  the  main 
battery  BT1  or  upon  loading  of  the  main  battery 
BT1  into  the  camera  body.  In  the  case  where  the 
interruption  is  caused  by  depletion  of  electric  pow- 
er  of  the  main  battery  BT1  ,  all  the  output  ports  POx 
of  the  microcomputer  CPU  are  reset  to  the  HIGH 
level  at  step  s53  so  as  to  stop  operation  of  the 
camera.  Then,  after  interruption  from  the  interrup- 
tion  terminal  INT1  has  been  prevented  at  step  s54, 
the  microcomputer  CPU  is  set  to  the  standby  state. 
At  this  time,  only  interruption  from  the  interruption 
terminal  INT2  upon  loading  of  the  main  battery  BT1 
into  the  camera  body  or  interruption  performed 
every  second  by  the  timer  to  be  described  later 
resumes  operation  of  the  microcomputer  CPU. 

Meanwhile,  if  it  is  found  at  step  s52  that  the 
interruption  is  caused  upon  loading  of  the  main 
battery  BT1  into  the  camera  body,  the  camera  is 
reset  to  the  time  display  mode  for  displaying  the 
indication  "Day,  hour,  minute"  properly  at  step  s56. 
Then,  at  step  s57,  the  display  data  are  outputted 
such  that  time  is  displayed  by  the  liquid  crystal 
display  unit  LD1.  Subsequently,  at  step  s58,  a 
boost  control  signal  is  delivered  from  the  output 
port  P04  to  the  flash  control  circuit  FC  so  as  to 
start  boosting  of  the  flash  control  circuit  FC.  There- 
after,  all  interruptions  are  allowed  at  step  s59  such 
that  the  microcomputer  CPU  is  returned  to  the 
standby  state. 

Fig.  17  shows  a  timer  interruption  routine  of  the 
timer  provided  in  the  microcomputer  CPU,  in  which 
the  interruption  takes  place  every  second.  Thus,  at 
step  s60,  calendar  calculation  is  performed.  Then, 
if  it  is  found  at  step  s61  that  the  main  battery  BT1 
can  supply  sufficiently  large  electric  power,  the 
display  data  are  outputted  to  the  liquid  crystal 
display  unit  LD1  so  as  to  be  displayed  by  the  liquid 
crystal  display  unit  LD1  at  step  s62  and  then,  the 
program  flow  returns  to  the  original  flow.  Mean- 
while,  if  it  is  found  at  step  s61  that  voltage  of  the 
main  battery  BT1  is  less  than  a  predetermined 
value  or  the  main  battery  has  been  removed  from 
the  camera  body,  the  program  flow  returns  to  the 
original  flow  without  displaying  the  display  data.  At 
this  time,  even  when  voltage  of  the  main  battery 
BT1  is  less  than  the  predetermined  value  or  the 
main  battery  BT1  has  been  removed  from  the 
camera  body,  the  calendaring  function  of  the  timer 
interruption  routine  is  performed  by  the  backup 
battery  BT2. 

Fig.  18  shows  an  automatic  printer  employed  in 
a  photographic  camera  system  according  to  the 
present  invention,  in  which  the  film  photographed 
by  the  camera  of  the  embodiment  is  automatically 

printed  onto  a  photographic  printing  paper.  In  Fig. 
18,  reference  character  LA  denotes  a  lamp  for 
printing  and  reference  character  CF  denotes  a  set 
of  color  filters  for  adjusting  color  balance  corre- 

5  sponding  to  three  primary  colors  of  red,  green  and 
blue.  Light  emitted  from  the  lamp  LA  is  irradiated, 
through  the  color  filters  CF  and  an  enlarging  lens 
EL,  onto  a  film  F  disposed  at  a  printing  position. 
Light  transmitted  through  the  film  F  is  projected, 

w  via  a  printing  zoom  lens  PL,  onto  a  photographic 
printing  paper  PP  such  that  image  recorded  on  the 
film  F  is  printed  onto  the  photographic  printing 
paper  PP. 

Hereinbelow,  constructions  and  operations  of 
75  the  automatic  printer  are  described.  Initially,  a  lamp 

control  circuit  50  performs  on-off  control  of  the 
lamp  LA.  The  lamp  LA  is  used  not  only  as  a  light 
source  for  printing  but  for  detecting  an  edge  of  the 
frame,  for  reading  codes  imprinted  on  the  film  and 

20  for  performing  light  measurement  for  determining 
color  balance  and  exposure  amount.  Reference  nu- 
meral  52  denotes  a  film  transport  device  for  feed- 
ing  to  a  carrier  of  the  automatic  printer  the  film 
photographed  by  the  above  described  camera.  The 

25  film  transport  device  52  transports  the  film  F  in  the 
rightward  direction  in  Fig.  18.  Photographic  density 
of  the  film  transported  in  the  rightward  direction  of 
Fig.  18  is  monitored  by  a  CCD  line  sensor  or  MOS 
type  line  sensor  54  whose  output  is  applied  to  an 

30  edge  detecting  device  56  for  detecting  an  edge  of 
the  frame.  When  change  of  photographic  density  of 
the  film  is  detected  by  the  edge  detecting  device 
56,  transport  of  the  film  by  the  film  transport  device 
52  is  stopped.  Namely,  as  will  be  seen  from  a  time 

35  chart  of  Fig.  19,  transport  of  the  film  is  stopped  in 
response  to  a  positive  edge  of  a  signal  a  inputted 
from  the  edge  detecting  device  56  to  the  film 
transport  device  52  such  that  one  frame  of  the  film 
is  disposed  at  the  printing  position  accurately. 

40  Meanwhile,  after  completion  of  printing,  the  film  is 
sequentially  wound  by  a  film  winding  device  (not 
shown). 

When  transport  of  the  film  is  stopped,  a  signal 
reader  58  is  actuated  by  a  signal  b  delivered  from 

45  the  film  transport  device  52  such  that  a  signal 
imprinted  in  the  vicinity  of  a  frame  disposed  at  the 
printing  position  of  the  film  F  is  read  by  the  signal 
reader  58  through  a  sensor  60.  Namely,  a  photog- 
raphing  mode  signal  regarding  the  photographing 

so  modes  of  the  frame  to  be  printed  is  read  by  the 
signal  reader  58.  The  photographing  mode  signal 
read  by  the  signal  reader  58  is  transmitted,  as  a 
signal  c,  to  a  control  unit  62  for  changing  over 
printing  magnification  of  the  printing  zoom  lens  PL 

55  and  a  control  unit  64  for  changing  over  magnifica- 
tion  of  a  light  measuring  zoom  lens  ML.  In  the  case 
where  the  vertically  elongated  pseudo  focal  length 
photographing  mode  is  designated  at  the  time  of 
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)hotographing  the  object,  light  measuring  zone  on 
he  frame  and  enlargement  magnification  on  the 
jhotographic  printing  paper  are  changed  over  by 
he  zoom  lenses  ML  and  PL,  respectively.  The 
signal  c  is  also  transmitted  to  a  film  rotating  device 
7  A  such  that  the  film  is  rotated  through  90  "  by  the 
ilm  rotating  device  74.  By  this  arrangement,  even 
f  the  vertically  elongated  pseudo  focal  length 
Dhotographing  mode  is  designated  at  the  time  of 
Dhotographing  the  object,  only  the  printing  zone 
:an  be  subjected  to  light  measurement  accurately. 

When  changeover  of  magnification  of  the  light 
measuring  zoom  lens  ML  has  been  completed  by 
the  control  unit  64,  exposure  calculation  of  an  ex- 
posure  calculating  circuit  66  is  performed  by  a 
signal  d  indicative  of  completion  of  changeover  of 
magnification  of  the  light  measuring  zoom  lens  ML. 
This  exposure  calculation  is  performed  on  the  basis 
of  an  output  of  a  light  measuring  circuit  68  for 
receiving,  through  the  light  measuring  zoom  lens 
ML,  light  from  the  frame  disposed  at  the  printing 
position  so  as  to  calculate  color  balance  and 
amount  of  exposure  corresponding  to  the  frame. 
Information  of  this  calculated  color  balance  is  trans- 
mitted,  as  a  signal  e,  to  a  filter  control  unit  70  so  as 
to  be  used  for  adjusting  the  color  balance.  Mean- 
while,  information  of  the  amount  of  exposure  is 
transmitted,  as  a  signal  f,  to  the  lamp  control  circuit 
50  so  as  to  be  used  for  determining  amount  of  light 
emitted  by  the  lamp  LA.  Furthermore,  a  signal  g 
indicative  of  completion  of  light  measurement  is 
also  transmitted  from  the  exposure  calculating  cir- 
cuit  66  to  the  lamp  control  circuit  50  so  as  to  turn 
off  the  lamp  LA  temporarily. 

Subsequently,  the  filter  control  unit  70  sets  the 
color  filters  CF  in  accordance  with  the  information 
of  the  color  balance  from  the  light  measuring  circuit 
68.  Upon  completion  of  setting  of  the  color  filters 
CF  by  the  filter  control  unit  70,  a  signal  h  indicative 
of  completion  of  setting  of  the  color  filters  CF  is 
outputted  from  the  filter  control  unit  70.  This  signal 
h  is  transmitted  to  the  lamp  control  circuit  50  and  a 
shutter  control  unit  72  for  controlling  opening  and 
closing  of  a  shutter  PS  provided  forwardly  of  the 
photographic  printing  paper  PP  disposed  at  the 
printing  position.  Immediately  after  the  signal  h  is 
inputted  to  the  shutter  control  unit  72,  the  shutter 
control  unit  72  starts  opening  the  shutter  PS. 
Meanwhile,  upon  lapse  of  a  predetermined  time 
period  after  input  of  the  signal  h  to  the  lamp  control 
unit  50  until  the  shutter  PS  is  fully  opened,  the 
lamp  control  unit  50  turns  on  the  lamp  LA  for 
printing.  A  time  period  for  turning  on  the  lamp  LA 
and  luminous  intensity  of  the  lamp  LA  are  con- 
trolled  by  the  lamp  control  circuit  50  in  accordance 
with  the  information  of  the  amount  of  exposure. 
Then,  upon  completion  of  printing  by  the  lamp  LA, 
the  lamp  control  circuit  50  turns  off  the  lamp  LA 

and  then,  outputs  a  signal  j  indicative  or  completion 
of  exposure.  In  response  to  the  signal  j,  the  film 
transport  device  52  starts  feeding  the  film  and  the 
shutter  control  unit  72  closes  the  shutter  PS.  Mean- 

5  while,  in  the  case  where  the  film  has  been  rotated 
through  90°  in  order  to  print  a  frame  of  the  film 
designated  by  the  vertically  elongated  pseudo  focal 
length  photographing  mode,  the  film  is  reversely 
rotated  to  the  original  state  through  90  °  . 

(0  Furthermore,  in  response  to  the  signal  j,  a 
photographic  printing  paper  feeder  80  feeds  the 
photographic  printing  paper  PP  in  the  rightward 
direction  in  Fig.  18  so  as  to  be  ready  for  the  next 
printing.  Meanwhile,  in  response  to  the  signal  j,  the 

rs  device  56  for  detecting  the  edge  of  the  frame,  the 
signal  reader  58,  the  exposure  calculating  circuit  66 
and  the  filter  control  unit  70  are  reset  so  as  to  be 
ready  for  the  next  printing.  Then,  the  printed  photo- 
graphic  printing  paper  is  sequentially  stored  in  a 

io  device  (not  shown)  for  accommodating  therein  the 
printed  photographic  printing  paper.  Thus,  in  the 
automatic  printer  of  the  embodiment,  proper  print- 
ing  for  the  designated  photographing  mode  is  auto- 
matically  performed. 

25  As  is  clear  from  the  foregoing  description,  in 
one  aspect  of  the  present  invention,  the  photo- 
graphic  camera  enabling  photography  in  the  pseu- 
do  focal  length  photographing  mode  comprises  the 
mode  setting  means  for  selectively  setting  the  pho- 

30  tographic  camera  to  the  real  focal  length  photog- 
raphing  mode  for  printing  the  ordinary  photograph- 
ic  zone  and  the  pseudo  focal  length  photographing 
mode  for  printing  the  zone  narrower  than  the  or- 
dinary  photographic  zone  and  the  data  imprinting 

35  means  for  imprinting  data  such  as  date  in  the 
printing  zone  on  the  film  not  only  when  the  photo- 
graphic  camera  has  been  set  to  the  real  focal 
length  photographing  mode  but  when  the  photo- 
graphic  camera  has  been  set  to  the  pseudo  focal 

40  length  photographing  mode. 
Therefore,  in  accordance  with  the  present  in- 

vention,  since  the  data  are  imprinted  in  the  printing 
zone  on  the  film  even  if  photography  in  the  pseudo 
focal  length  photographing  mode  has  been  per- 

45  formed,  it  becomes  possible  even  in  the  pseudo 
focal  length  photographing  mode  to  obtain  a  print 
having  the  data  imprinted  accurately  thereon.  Fur- 
thermore,  in  accordance  with  the  present  invention, 
since  it  is  merely  necessary  to  provide  only  a 

so  single  data  imprinting  means  and  changeover  of 
the  data  imprinting  means  is  not  required  to  be 
performed,  the  photographic  camera  is  simplified  in 
structure. 

Moreover,  in  another  aspect  of  the  present 
55  invention,  the  photographic  camera  characteristi- 

cally  comprises  the  mode  setting  means  for  selec- 
tively  setting  the  photographic  camera  to  the  real 
focal  length  photographing  mode  for  printing  the 
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jrdinary  photographic  zone  and  the  pseudo  focal 
ength  photographing  mode  for  printing  the  zone 
wrower  than  the  ordinary  photographic  zone  and 
:he  storage  means  for  storing  on  the  film  the  signal 
commanding,  when  the  photographic  camera  has 
Deen  set  to  the  pseudo  focal  length  photographing 
node,  printing  of  the  printing  zone  having  a  ratio  of 
ts  vertical  dimension  to  its  horizontal  dimension 
different  from  that  of  the  printing  zone  for  the  real 
focal  length  photographing  mode.  By  this  arrange- 
ment  of  the  photographic  camera  of  the  present 
invention,  since  the  vertically  elongated  print  hav- 
ing  the  vertical  dimension  larger  than  the  horizontal 
dimension  can  be  easily  obtained  without  changing 
posture  of  the  photographic  camera,  thereby  elimi- 
nating  such  inconveniences  as  deterioration  of  op- 
erating  efficiency  of  the  photographic  camera  and 
improper  printing  due  to  formation  of  unnatural 
shadows  in  the  print. 

Although  the  present  invention  has  been  fully 
described  by  way  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- 
wise  such  changes  and  modifications  depart  form 
the  scope  of  the  present  invention,  they  should  be 
construed  as  being  included  therein. 

Claims 

1  .  A  camera  comprising: 
a  main  battery  (BT1)  for  supplying  electric  power 
to  a  microcomputer; 
a  backup  battery  (BR2)  for  supplying  electric  power 
to  said  microcomputer  if  the  voltage  of  the  main 
battery  is  insufficient  or  said  main  battery  is  re- 
moved; 
recording  means  responsive  to  said  microcomputer 
(CPU)  for  recording  chronometric  data  on  a  me- 
dium  provided  for  recording  an  image  of  an  object, 
said  microcomputer  (CPU)  being  provided  both  for 
controlling  photographing  operation  and  for  produc- 
ing  chronometric  data  and  including  first  control 
means  for  controlling  a  sequence  of  a  photog- 
raphing  operation,  detecting  means  for  detecting 
the  insufficiency  of  the  voltage  of  said  main  battery 
or  the  absence  of  said  battery,  generating  means 
for  producing  the  chronometric  data,  second  con- 
trol  means  for  controlling  said  recording  means  to 
record  the  chronometric  data  on  the  recording  me- 
dium,  and  third  control  means  responsive  to  said 
detecting  means  for  both  controlling  the  sequence 
of  photographing  operation  and  producing  the 
chronometric  data  when  the  voltage  of  said  main 
battery  is  sufficient,  and  for  only  producing  the 

chronometric  data  when  the  voltage  of  said  mam 
battery  is  insufficient  or  when  said  main  battery  is 
removed. 

2.  A  camera  as  claimed  in  claim  1,  wherein 
5  said  microcomputer  further  includes  counting 

means  for  counting  the  number  of  exposed  film 
frames  and  memory  means  for  storing  the  respec- 
tive  counted  number. 
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