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Description 

BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  camera  hav- 
ing  a  member  which  is  reciprocally  moved  to  a 
photographing  position  each  time  a  photographing 
operation  is  performed  like  a  photographing  lens  in, 
e.g.,  an  auto-focus  camera. 

DESCRIPTION  OF  THE  PRIOR  ART 

An  auto-focus  camera  comprises  a  cylindrical 
cam  member  having  a  plurality  of  continuous 
stepped  teeth,  i.e.,  a  so-called  lens  positioning 
member,  and  an  actuating  member  having  grooved 
cams  engaged  with  a  photographing  lens,  i.e.,  a 
so-called  a  lens  drive  member  as  members  for 
moving  a  photographing  lens  to  an  in-focus  posi- 
tion,  and  regulating  it  at  that  position  during  expo- 
sure.  In  a  positioning  method  of  the  auto-focus 
camera,  a  rotational  position  of  the  lens  positioning 
member  is  first  determined  based  on  distance  data 
from  a  distance  measurement  device.  The  lens 
drive  member  is  then  rotated  to  move  the  photog- 
raphing  lens  along  an  optical  axis  by  leads  of  the 
grooved  cams,  so  that  the  photographing  lens  is 
caused  to  abut  against  a  predetermined  stepped 
tooth  of  the  lens  positioning  member  to  be  posi- 
tioned  at  a  photographing  position. 

The  lens  positioning  and  drive  members  must 
be  operated  over  wider  ranges  as  the  camera  has 
higher  performance.  Meanwhile,  a  high-speed  fo- 
cusing  operation  is  required  so  as  not  to  lose 
"shutter  chance".  Therefore,  an  elastic  operation 
obtained  by  releasing  a  biased  spring  member  in  a 
conventional  camera  cannot  provide  constant  drive 
power,  and  a  capacity  itself  is  also  small.  In  recent 
cameras,  in  place  of  this  conventional  mechanism, 
the  lens  positioning  and  drive  members  are  driven 
by  utilizing  high-speed,  constant  drive  power  of  a 
motor  incorporated  in  the  camera. 

As  a  result,  even  for  a  camera  having  a  large 
aperture  ratio  and  a  relatively  large  focal  length 
which  requires  high  focusing  precision  and  hence 
is  considered  to  be  difficult  to  have  an  automatic 
focusing  function,  a  camera  comprising  an  auto- 
matic  focusing  apparatus  can  be  realized. 

A  photographing  lens  used  in  an  auto-focus 
camera  is  linearly  guided  to  move  forward  or  back- 
ward  along  the  optical  axis  such  that  a  plurality  of 
pins  project  from  an  outer  periphery  of  a  lens 
frame,  and  are  engaged  with  straight  grooves  of  a 
support  member  fixed  to  a  lens  barrel. 

At  the  same  time,  the  pins  are  also  engaged 
with  the  grooved  cams  of  the  lens  drive  member. 

When  the  lens  drive  member  is  rotated  in  the 
circumferential  direction,  the  pins  are  pushed  by 
the  corresponding  inclined  surfaces  of  the  grooved 
cams  so  as  to  be  moved  along  the  optical  axis  and 

5  to  abut  against  the  stepped  teeth.  In  this  case,  the 
photographing  lens  must  be  satisfactorily  pressed 
by  the  predetermined  stepped  tooth  to  occupy  an 
in-focus  position.  For  this  purpose,  the  lens  drive 
member  must  be  rotated  to  overcome  the  frictional 

io  resistance  with  the  pins.  Furthermore,  the  photog- 
raphing  lens  must  be  held  at  the  predetermined 
stepped  tooth  position  until  exposure  is  completed. 
Thus,  the  photographing  lens  must  be  biased  in  the 
rotational  direction  for  a  predetermined  period  of 

75  time  to  be  satisfactorily  fixed. 
For  this  purpose,  a  strong  motor  capable  of 

generating  a  large  torque  is  used. 
However,  when  the  photographing  operation  is 

completed  and  the  photographing  lens  is  returned 
20  to  an  initial  position,  since  the  photographing  lens 

is  satisfactorily  fixed  to  the  predetermined  stepped 
tooth  by  the  frictional  resistance  between  the  pins 
of  the  photographing  lens  and  the  grooved  cams  in 
an  initial  process,  a  load  is  large,  and  the  motor 

25  requires  a  large  torque  even  when  it  is  rotated  in  a 
reverse  direction  so  as  to  start  the  lens  drive  mem- 
ber  which  is  in  a  stop  state.  However,  when  the 
photographing  lens  begins  to  be  disengaged  from 
the  stepped  tooth  after  this  process,  the  load  of  the 

30  lens  drive  member  is  immediately  decreased. 
As  a  result,  the  return  speeds  of  the  photog- 

raphing  lens,  the  lens  drive  member,  and  the  lens 
positioning  member  following  the  lens  drive  mem- 
ber  are  increased.  When  the  photographing  lens 

35  reaches  the  initial  position  and  the  respective 
members  are  simultaneously  stopped,  a  large 
shock  is  generated,  and  is  applied  to  a  power 
transmission  system  connected  to  the  motor  as 
well  as  to  the  respective  members. 

40  In  general,  a  motor  incorporated  in  a  camera  is 
placed  at  a  position  slightly  separated  from  the 
photographing  lens  in  terms  of  an  installation 
space,  and  is  coupled  to  the  lens  drive  and  posi- 
tioning  members  through  a  plurality  of  reduction 

45  gear  trains.  The  power  transmission  system  in- 
cludes  many  connecting  portions,  and  shafts  are 
easy  to  flex.  In  addition,  since  a  gear  of  a  small 
module  is  used  and  the  number  of  teeth  cannot  be 
increased,  the  gears  are  not  resistant  to  the  above- 

50  mentioned  shock.  That  is,  the  gears  may  be  worn, 
damaged,  or  cause  a  so-called  tooth  lock  state 
wherein  the  tooth  tip  of  the  drive  gear  abuts  against 
that  of  the  driven  gear  so  as  not  to  be  rotated  in 
neither  forward  nor  reverse  direction. 

55  US-A-4  141  635  discloses  a  camera  wherein  a 
film  is  driven  by  a  motor  through  a  gear  train  and 
stopped  by  mechanical  damping,  when  a  perfora- 
tion  of  the  film  locks  with  a  stopper.  The  speed  and 

2 



3 EP  0  265  934  B1 4 

torque  of  this  motor  are  reduced  by  reducing  the 
continuous  supply  voltage  in  order  to  protect  the 
drive  system  from  a  shock  caused  by  a  sudden 
mechanical  stop.  However,  such  reduction  of  the 
continuous  supply  voltage  is  effected  independent- 
ly  from  the  operating  conditions  of  that  known 
camera. 

SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  camera  which  can  switch  energization  of  a 
motor  between  continuous  energization  and  pulsed 
energization  depending  on  a  value  of  a  battery 
voltage. 

This  object  is  solved  by  a  camera  according 
claim  1. 

According  to  the  present  invention,  members, 
which  are  returned  to  their  initial  positions  after  a 
photographing  operation  like  a  photographing  lens 
in  an  auto-focus  camera,  can  be  returned  and 
stopped  without  accompanying  a  shock  by  power 
from  a  motor  whose  rotational  speed  is  reduced 
even  in  a  state  wherein  a  power  supply  voltage  of  a 
battery  as  a  power  source  incorporated  in  a  cam- 
era  is  sufficiently  high.  Thus,  respective  members 
including  the  photographing  lens,  and  a  power 
transmission  system  of  the  motor  can  be  prevented 
from  receiving  shock.  Therefore,  a  high-perfor- 
mance  camera  with  high  durability  can  be  pro- 
vided. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  an  exploded  perspective  view  showing 
a  principal  part  of  an  automatic  focusing  appara- 
tus  for  a  camera  according  to  the  present  inven- 
tion; 
Fig.  2  is  a  block  diagram  showing  a  control 
circuit  for  the  camera  according  to  the  present 
invention; 
Figs.  3A  and  3B  are  timing  charts  of  signals 
during  an  automatic  focusing  operation  of  the 
camera  according  to  the  present  invention,  in 
which  Fig.  3A  represents  a  state  before  a 
photographing  operation,  and  Fig.  3B  represents 
a  state  after  the  photographing  operation;  and 
Figs.  4A  and  4B  are  diagrams  for  explaining  the 
automatic  focusing  operation  of  the  camera  ac- 
cording  to  the  present  invention,  in  which  Fig. 
4A  shows  an  initial  position,  and  Fig.  4B  shows 
an  in-focus  position. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

An  embodiment  of  a  camera  in  which  the 
present  invention  is  applied  to  an  automatic  focus- 

ing  apparatus  will  be  described  with  reference  to 
Figs.  1  to  4. 

Fig.  1  is  an  exploded  view  of  members  con- 
stituting  an  apparatus  of  the  present  invention  for  a 

5  camera  along  an  optical  axis.  These  members  are 
incorporated  in  a  lens  barrel  portion  of  the  camera 
as  a  unit,  and  are  driven  and  controlled  by  a  power 
supply  and  a  controller  arranged  in  a  camera  main 
body. 

io  Reference  numeral  10  denotes  an  electromag- 
netic  unit  fixed  inside  the  lens  barrel.  The  elec- 
tromagnetic  unit  10  houses  a  first  movable  coil 
member  (not  shown)  for  controlling  an  exposure 
amount  of  a  photographing  lens,  and  a  second 

is  movable  coil  member  12  on  which  a  regulating  pin 
11  for  regulating  a  lock  member  (to  be  described 
later)  projects  to  be  pivotal  about  an  optical  axis. 

Reference  numeral  20  denotes  a  lens  guide 
mounted  on  the  front  surface  of  the  electromag- 

20  netic  unit  10.  The  lens  guide  20  comprises  a  flange 
portion  21  and  a  cylindrical  portion  26.  A  printed 
circuit  board  22  having  a  detection  pattern  for 
sending  lens  position  data  to  the  controller  is  pro- 
vided  on  the  flange  portion  21.  In  addition,  a  stop 

25  pawl  24  which  is  biased  clockwise  by  a  tensile 
spring  23  is  axially  supported  on  the  flange  portion 
21  .  Note  that  clockwise  rotation  of  the  stop  pawl  24 
is  interfered  with  by  the  lock  effect  of  the  regulating 
pin  11  of  the  electromagnetic  unit  10. 

30  Three  straight  grooves  27  are  formed  in  the 
peripheral  surface  of  the  cylindrical  portion  26  at 
equal  angular  intervals  to  extend  along  the  optical 
axis.  The  grooves  27  respectively  receive  guide 
pins  51  of  a  photographing  lens  50  as  a  first  driven 

35  member  which  is  slidably  engaged  with  the  inner 
peripheral  surface,  so  that  the  photographing  lens 
50  can  reciprocate  along  the  optical  axis. 

Reference  numeral  40  denotes  a  lens  drive 
member  as  a  second  driven  member  which  is 

40  pivotally  engaged  with  the  outer  periphery  of  the 
cylindrical  member  26  of  the  lens  guide  20.  The 
lens  drive  member  40  has  a  cylindrical  member  41. 
Three  cam  grooves  42  formed  in  the  cylindrical 
portion  41  are  respectively  engaged  with  the  guide 

45  pins  51  of  the  photographing  lens  50  to  define  a 
state  for  regulating  a  straight  moving  position  of  the 
photographing  lens  50  together  with  the  straight 
grooves  27.  The  lens  drive  member  40  can  be 
pivoted  clockwise  from  an  illustrated  position  in 

50  Fig.  1  by  a  pinion  61  of  a  gear  train  60a  connected 
to  a  DC  motor  60  using  a  battery  incorporated  in 
the  camera  as  a  power  supply,  and  can  be  pivoted 
counterclockwise  to  return  to  the  illustrated  posi- 
tion. 

55  Reference  numeral  30  denotes  a  lens  position- 
ing  member  as  a  third  driven  member  fitted  on  the 
cylindrical  portion  41  of  the  lens  drive  member  40. 
Three  stepped  cams  31  are  formed  on  the  end 

3 
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face  of  the  lens  positioning  member  30  in  cor- 
respondence  with  the  guide  pins  51.  The  stepped 
cams  31  are  in  contact  with  the  guide  pins  51  of 
the  photographing  lens  50,  so  as  to  set  the  photog- 
raphing  lens  50  at  a  predetermined  focusing  posi- 
tion.  The  lens  positioning  member  30  and  the  lens 
drive  member  40  are  integrated  such  that  the  distal 
end  of  a  compression  spring  33  mounted  on  a 
projection  32  of  the  lens  positioning  member  30  is 
engaged  with  a  V-shaped  notch  48  formed  on  the 
flange  portion  46  of  the  lens  drive  member  40.  The 
members  30  and  40  are  simultaneously  rotated  by 
the  motor  60. 

In  this  state,  the  cam  grooves  42  of  the  lens 
drive  member  40  are  arranged  to  be  substantially 
parallel  to  the  corresponding  stepped  cams  31  of 
the  lens  positioning  member  30,  and  to  be  slightly 
separated  therefrom  so  as  not  to  cause  the  guide 
pins  51  of  the  photographing  lens  50  regulated  by 
the  grooved  cams  42  to  be  in  contact  with  the 
corresponding  stepped  cams  31  . 

A  contact  35  is  mounted  on  another  projection 
34  of  the  lens  positioning  member  30,  and  is  in 
sliding  contact  with  an  ON/OFF  circuit  pattern  on 
the  printed  circuit  board  22  of  the  lens  guide  20 
upon  rotation  of  the  lens  drive  member  40  so  as  to 
supply  a  pulse  signal  to  the  controller.  A  pawl  gear 
36  to  be  engaged  with  the  stop  pawl  24  actuated  in 
response  to  a  signal  from  the  controller  is  also 
formed  on  the  lens  positioning  member  30. 

The  lens  drive  member  40  and  the  lens  posi- 
tioning  member  30  are  pivotally  clamped  between 
the  front  surface  of  the  flange  portion  21  of  the  lens 
guide  20  and  a  back  surface  of  a  press  plate  70 
mounted  on  the  flange  portion  21  through  three 
columns  71  . 

Fig.  2  is  a  block  diagram  of  a  controller  for  a 
camera  according  to  the  present  invention.  Refer- 
ence  numeral  1  denotes  a  projection  lens  for  pro- 
jecting  infrared  light  emitted  from  an  infrared  light 
emitting  diode  1a  toward  an  object;  2,  a  light  re- 
ceiving  lens  for  receiving  the  infrared  light  reflected 
by  the  object;  2a,  a  position  detection  element  for 
converting  the  infrared  light  passing  through  the 
light  receiving  lens  2  and  converting  it  into  a  cur- 
rent;  3,  a  distance  measurement  circuit  for  sending 
a  light  emission  signal  to  the  infrared  light  emitting 
diode  1a  and  amplifying  a  distance  signal  output 
from  the  position  detection  element  2a;  4,  a  CPU 
for  calculating  a  distance  to  the  object  based  on 
the  distance  signal,  and  supplying  a  drive  signal  to 
a  driver  5  based  on  the  calculation  result;  6,  a 
switch  simply  representing  a  pulse  signal  genera- 
tion  means  constituted  by  the  contact  35  provided 
to  the  lens  positioning  member  30  and  the  printed 
circuit  board  22  provided  to  the  lens  guide  20;  and 
7,  a  power  supply  voltage  detector  for  detecting 
that  the  power  supply  voltage  of  the  camera  is 

decreased  below  a  predetermined  value. 
Note  that  reference  numeral  12  denotes  the 

second  movable  coil  member  of  the  electromag- 
netic  unit  10;  and  60,  the  lens  drive  motor,  which 

5  have  already  been  explained  with  reference  to  Fig. 
1. 

Lens  drive  control  by  the  controller  will  be 
described  with  reference  to  the  timing  charts 
shown  in  Figs.  3A  and  3B.  Fig.  3A  shows  a  photog- 

io  raphing  lens  drive  mode  before  a  photographing 
operation,  and  Fig.  3B  shows  a  mode  when  the 
photographing  lens  is  returned  after  the  photog- 
raphing  operation  is  completed. 

In  synchronism  with  the  shutter  release  opera- 
15  tion  of  the  camera,  the  distance  measurement  cir- 

cuit  3  detects  an  object  distance,  and  inputs  dis- 
tance  data  to  the  CPU  4.  At  the  same  time,  as 
shown  in  Fig.  3A(a),  the  second  movable  coil  mem- 
ber  12  is  energized  for  the  purpose  of  safety  to 

20  apply  a  clockwise  rotation  torque  to  the  regulating 
pin  11.  When  the  stop  pawl  24  is  undesirably 
engaged  with  the  pawl  gear  36  of  the  lens  position- 
ing  member  30,  the  coil  member  12  serves  to 
disengage  them. 

25  The  motor  60  is  started  slightly  after  actuation 
of  the  regulating  pin  11,  as  shown  in  Fig.  3A(b),  so 
as  to  simultaneously  rotate  the  lens  drive  member 
40  and  the  lens  positioning  member  30  clockwise. 

Upon  this  rotation,  the  photographing  lens  50  is 
30  linearly  moved  backward,  and  sliding  contact  be- 

tween  the  contact  35  and  the  printed  circuit  board 
22  is  started  to  supply  a  pulse  signal  (Fig.  3A(c)) 
corresponding  to  the  position  of  the  photographing 
lens  50  to  the  CPU  4.  Then,  the  pulse  signal  is 

35  compared  with  a  reference  position  of  the  photog- 
raphing  lens  50  which  is  set  in  advance  in  cor- 
respondence  with  the  distance  data  from  the  dis- 
tance  measurement  circuit  3.  When  a  coincidence 
is  established  therebetween,  rotation  of  the  motor 

40  60  is  temporarily  stopped,  and  the  second  movable 
coil  member  12  is  reversed  to  cause  the  regulating 
pin  11  to  pivot  counterclockwise.  Therefore,  the 
stop  pawl  24  is  engaged  with  the  pawl  gear  36  to 
forcibly  stop  the  rotation  of  the  lens  positioning 

45  member  30. 
After  actuation  of  the  second  movable  coil 

member  12,  the  motor  60  is  restarted  to  further 
rotate  the  lens  drive  member  40  clockwise.  There- 
fore,  the  compression  spring  33  mounted  on  the 

50  lens  positioning  member  30  is  disengaged  from  the 
notch  48,  and  the  lens  drive  member  40  is  solely 
rotated. 

Upon  rotation  of  the  lens  drive  member  40,  the 
guide  pins  51  of  the  photographing  lens  50  held  at 

55  positions  separated  from  the  stepped  cams  31  are 
brought  into  contact  with  predetermined  steps  of 
the  corresponding  stepped  cams  31  to  set  the 
photographing  lens  50  at  a  position  along  the  op- 

4 
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tical  axis  corresponding  to  the  distance  data  from 
the  distance  measurement  circuit  3.  After  a  pre- 
determined  period  of  time  has  passed,  the  motor 
60  is  stopped. 

In  this  manner,  the  focusing  operation  of  the 
photographing  lens  50  with  respect  to  an  object  is 
performed,  and  subsequently,  exposure  is  per- 
formed  upon  actuation  of  the  first  movable  coil 
member.  After  the  photographing  operation  is  com- 
pleted,  the  second  movable  coil  member  12  is 
again  energized  in  response  to  a  signal  indicating 
the  end  of  the  photographing  operation  to  pivot  the 
regulating  pin  clockwise,  thereby  disengaging  the 
stop  pawl  24  from  the  pawl  gear  36. 

Then,  the  motor  60  is  rotated  in  the  reverse 
direction.  Upon  reverse  rotation  of  the  motor  60, 
the  lens  drive  member  40  is  rotated  counterclock- 
wise  to  linearly  move  the  photographing  lens  50 
forward.  Thereafter,  when  the  notch  48  has  reached 
a  position  at  which  it  can  be  engaged  with  the 
compression  spring  33  of  the  lens  positioning 
member  30,  the  motor  60  further  rotates  the  lens 
drive  member  40  counterclockwise  together  with 
the  lens  positioning  member  30  to  be  returned  to 
an  initial  state.  Thereafter,  the  motor  60  is  stopped. 
In  this  invention,  after  an  initial  stop  state  is  shifted 
to  a  start  state,  energization  for  reversing  the  motor 
60  is  switched  to  predetermined  pulse  energization 
in  accordance  with  a  value  of  a  power  supply 
voltage  to  reduce  the  rotational  speed  of  the  motor 
60. 

More  specifically,  during  an  initial  process  of 
the  motor  return  operation,  the  motor  60  is  continu- 
ously  energized  for  50  msec  regardless  of  the 
value  of  the  power  supply  voltage  indicating  a 
degree  of  consumption  of  a  battery  incorporated  in 
the  camera  to  rise  a  start  torque  of  the  motor  60, 
thereby  starting  the  lens  drive  member  40  against 
a  frictional  load  between  the  grooved  cams  42  and 
the  guide  pins  51  . 

When  the  motor  60  is  started  by  the  continu- 
ous  energization  and  begins  to  accelerate,  if  it  is 
detected  in  accordance  with  a  signal  from  the 
power  supply  voltage  detector  7  that  a  power  sup- 
ply  voltage  is  higher  than  a  rated  voltage  and  may 
cause  the  motor  60  to  rotate  at  high  speed  and  to 
apply  a  strong  shock,  after  50-msec  continuous 
energization,  it  is  switched  to  pulse  energization. 
With  this  control  operation,  the  rotational  speed  of 
the  motor  60  is  reduced. 

A  pulse  width  P  of  the  pulse  energization  is 
determined  taking  loads  of  the  respective  driven 
members  or  the  level  of  a  voltage  to  be  defined, 
and  must  be  selected  and  determined  so  as  not  to 
apply  a  large  inertia  to  the  photographing  lens  50 
and  hence  not  to  generate  a  large  shock. 

For  example,  20  msec  after  a  last  pulse  signal 
is  detected  upon  reverse  rotation  of  the  lens  posi- 

tioning  member  30,  the  photographing  lens  50  is 
completely  returned  to  its  initial  position,  and  pulse 
energization  is  performed  for  180  msec  until  a 
bounce  is  restored.  Thus,  the  photographing  lens  is 

5  urged  at  a  stop  position  to  be  completely  returned 
to  the  initial  position. 

Note  that  when  the  power  supply  voltage  de- 
tector  7  detects  that  the  power  supply  voltage  is 
lower  than  a  rated  voltage  and  determines  that  no 

io  strong  shock  is  generated  even  if  the  motor  60  is 
rotated  at  high  speed,  continuous  energization  is 
performed  in  the  same  manner  as  in  backward 
movement.  In  the  above  embodiment,  energization 
times  50  msec,  20  msec,  and  180  msec  may  be 

is  changed  depending  on  mechanisms  to  be  used. 
In  the  above  embodiment,  the  continuous  ener- 

gization  time  to  the  motor  at  the  beginning  of  the 
return  movement  is  preset  to  be  50  msec.  How- 
ever,  this  time  may  be  determined  based  on  the 

20  pulse  signal.  More  specifically,  when  the  number  of 
pulse  signals  has  reached  a  predetermined  value, 
the  continuous  energization  may  be  switched  to 
pulse  energization. 

During  reverse  rotation  of  the  motor  60,  even  if 
25  the  lens  positioning  member  30  is  driven  by  friction 

or  the  like  before  it  is  integrated  with  the  member 
40  upon  engagement  of  the  compression  spring  33 
and  the  notch  48,  since  its  rotational  angle  is 
limited,  the  members  30  and  40  can  be  engaged 

30  with  each  other  during  return  movement  of  the  lens 
drive  member  40  to  establish  the  above-mentioned 
state,  and  thereafter  are  stopped. 

The  grooved  cams  42  of  the  lens  drive  mem- 
ber  40  used  in  the  focusing  apparatus  also  have 

35  the  following  function. 
More  specifically,  as  shown  in  Fig.  4A,  in  a 

state  wherein  the  lens  drive  member  40  is  at  the 
initial  position  and  is  engaged  integrally  with  the 
lens  positioning  member  30,  each  grooved  cam  42 

40  is  substantially  parallel  to  the  corresponding 
stepped  cam  31  and  is  slightly  separated  there- 
from.  In  addition,  a  start  portion  42a  of  each  cam 
42  is  linearly  bent  along  a  rotational  direction  A  of 
the  lens  drive  member  40. 

45  Therefore,  when  the  motor  60  is  started  to 
rotate  the  lens  drive  member  40  and  the  lens 
positioning  member  30  in  the  rotational  direction  A, 
it  does  not  receive  a  load  for  moving  the  guide  pins 
51,  i.e.,  the  photographing  lens  50  along  the  optical 

50  axis,  and  a  short  in  torque  upon  rising  of  the  motor 
60  can  be  compensated.  Since  the  start  portion 
42a  is  bent,  it  does  not  separate  each  guide  pin  51 
from  the  corresponding  stepped  cam  31  too  much 
to  minimize  a  moving  range  of  the  photographing 

55  lens  50.  In  this  manner,  a  space  inside  the  lens 
barrel  can  be  saved. 

Note  that  in  Fig.  4B,  the  position  of  each 
grooved  cam  42  when  the  rotation  of  the  lens 

5 
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positioning  member  30  is  stopped  is  indicated  by 
alternate  long  and  short  dashed  curves,  and  the 
position  of  the  grooved  cam  42  when  the  lens  drive 
member  40  is  slightly  rotated  in  a  rotational  direc- 
tion  B  from  the  above  state  is  indicated  by  solid 
curves.  Each  guide  pin  51  is  sequentially  moved 
from  a  position  of  a  guide  pin  51a  to  a  position  of  a 
guide  pin  51b,  and  is  brought  into  contact  with  the 
predetermined  stepped  cam  31  to  set  the  photog- 
raphing  lens  50  at  an  in-focus  position. 

In  this  embodiment,  the  present  invention  is 
applied  to  an  automatic  focusing  apparatus  of  a 
camera.  However,  the  present  invention  may  also 
be  applied  to  a  mechanism  which  is  reciprocated  at 
high  speed  by  a  motor,  like  a  shutter 
opening/closing  apparatus  of  a  camera. 

Claims 

1.  A  camera  comprising 

a  motor  (60)  powered  by  a  battery  and  driven 
by  a  motor  driver  (5), 

a  driven  member  (30,  40,  50)  driven  by  the 
motor  (60)  through  a  gear  train  and  movable 
from  a  photographic  position  to  an  initial  posi- 
tion  where  a  mechanical  stop  is  provided, 

control  means  (4)  for  supplying  a  drive  signal 
to  the  motor  driver  (5)  and  for  reducing  effec- 
tive  energization  of  the  motor  (60)  prior  to  the 
driven  member  (30,  40,  50)  abutting  against 
the  mechanical  stop, 

characterized  in  that 

a  voltage  detector  (7)  coupled  to  the  battery  is 
provided, 

the  control  means  (4)  is  arranged  to  switch 
between  continuous  and  pulsed  energization  of 
the  motor, 

wherein  in  case  the  battery  voltage  is  below  a 
predetermined  value  continuous  energization  is 
performed  over  the  entire  movement  of  the 
driven  member  from  said  photographic  posi- 
tion  to  said  initial  position  and  in  case  the 
battery  voltage  is  above  a  predetermined  value 
energization  is  switched  from  continuous  ener- 
gization  to  pulsed  energization  for  reducing  the 
effective  energization. 

2.  A  camera  according  to  claim  1,  characterized 
in  that  said  driven  member  forms  part  of  the 
photographic  lens  (50)  of  the  camera. 

3.  A  camera  according  to  claim  1,  characterized 
in  that  said  driven  member  comprises  a  shutter 
opening/closing  apparatus. 

5  4.  A  camera  according  to  claim  2,  characterized 
in  that  position  detecting  means  (22,  35)  are 
provided  for  detecting  the  position  of  the  pho- 
tographic  lens  (50)  and  switching  from  continu- 
ous  energization  to  pulsed  energization  is  ef- 

io  fected  in  accordance  with  said  position  of  said 
photographic  lens  (50). 

Patentanspruche 

is  1.  Kamera,  umfassend 
einen  durch  eine  Batterie  gespeisten  und 

durch  einen  Motortreiber  (5)  angesteuerten 
Motor  (60), 

ein  durch  den  Motor  (60)  uber  ein(e)  Zahn- 
20  radreihe  oder  -vorgelege  angetriebenes  Ele- 

ment  (30,  40,  50),  das  aus  einer  Aufnahmestel- 
lung  in  eine  Anfangsstellung,  in  welcher  ein 
mechanischer  Anschlag  vorgesehen  ist,  be- 
wegbar  ist, 

25  eine  Steuereinheit  (4)  zum  Zuspeisen  ei- 
nes  Ansteuersignals  zum  Motortreiber  (5)  und 
zum  Reduzieren  der  effektiven  Erregung  oder 
Aktivierung  des  Motors  (60),  bevor  das  ange- 
triebene  Element  (30,  40,  50)  gegen  den  me- 

30  chanischen  Anschlag  ansto/St, 
dadurch  gekennzeichnet,  da/S 
ein  mit  der  Batterie  gekoppelter  Span- 

nungsdetektor  (7)  vorgesehen  ist, 
die  Steuereinheit  (4)  angeordnet  ist  zum 

35  Umschalten  zwischen  Daueraktivierung  und 
gepulster  Aktivierung  des  Motors, 

wobei  dann,  wenn  die  Batteriespannung 
unterhalb  einer  vorbestimmten  Gro/Se  liegt,  die 
Daueraktivierung  uber  die  gesamte  Bewegung 

40  des  angetriebenen  Elements  aus  der  Aufnah- 
mestellung  in  die  Anfangsstellung  durchgefuhrt 
wird,  und  dann,  wenn  die  Batteriespannung 
oberhalb  einer  vorbestimmten  Gro/Se  liegt,  die 
Aktivierung  von  der  Daueraktivierung  auf  die 

45  gepulste  Aktivierung  umgeschaltet  wird  zwecks 
Reduzierung  der  effektiven  Aktivierung. 

2.  Kamera  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da/S  das  angetriebene  Element  einen 

50  Teil  des  photographischen  Objektivs  (50)  der 
Kamera  bildet. 

3.  Kamera  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da/S  das  angetriebene  Element  eine 

55  VerschluC-Offnungs/SchlieCvorrichtung  umfa/St. 

4.  Kamera  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  da/S  Stellungsdetektoreinheiten  (22, 

6 
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35)  vorgesehen  sind  zum  Detektieren  der  Stel- 
lung  des  photographischen  Objektivs  (50),  und 
das  Umschalten  von  Daueraktivierung  auf  ge- 
pulste  Aktivierung  entsprechend  der  genannten 
Stellung  des  photographischen  Objektivs  (50) 
erfolgt. 

5 

see  en  ce  que  des  moyens  (22,35)  de  detec- 
tion  de  position  sont  prevus  pour  detecter  la 
position  de  la  lentille  photographique  (50),  et  la 
commutation  de  I'excitation  continue  a  I'excita- 
tion  pulsee  est  effectuee  selon  ladite  position 
de  ladite  lentille  photographique  (50). 

Revendicatlons 

1.  Une  camera  comportant w 

un  moteur  (60)  alimente  par  une  batterie  et 
actionne  par  un  dispositif  (5)  d'actionnement 
de  moteur, 

un  element  mene  (30,40,50)  entraTne  par  le 
moteur  (60)  a  travers  un  train  d'engrenage  et 
deplagable  depuis  une  position  photographi- 
que  jusqu'a  une  position  initiale  pour  laquelle 

des  moyens  de  commande  (4)  pour  delivrer  un 
signal  d'actionnement  au  dispositif  (5)  d'action- 
nement  de  moteur  et  pour  reduire  I'excitation 
effective  du  moteur  (60)  avant  que  I'element  25 
mene  (30,40,60)  vienne  en  butee  contre  la 
butee  mecanique, 

caracterisee  en  ce  que 

un  detecteur  de  tension  (7)  couple  a  la  batterie 
est  prevu, 

les  moyens  de  commande  (4)  sont  agences 
pour  effectuer  une  commutation  entre  une  ex-  35 
citation  continue  et  pulsee  du  moteur, 

dans  laquelle,  au  cas  ou  la  tension  de  la  batte- 
rie  est  inferieure  a  une  valeur  predeterminee, 
I'excitation  continue  est  executee  sur  le  depla-  40 
cement  complet  de  I'element  mene  depuis  la- 
dite  position  photographique  jusqu'a  la  position 
initiale  et,  au  cas  ou  la  tension  de  la  batterie 
est  au-dessus  d'une  valeur  predeterminee, 
I'excitation  est  commutee  de  I'excitation  conti-  45 
nue  a  I'excitation  pulsee  pour  reduire  I'excita- 
tion  effective. 

2.  Une  camera  selon  la  revendication  1  ,  caracteri- 
see  en  ce  que  ledit  element  mene  forme  une  50 
partie  de  la  lentille  photographique  (50)  de  la 
camera. 

3.  Une  camera  selon  la  revendication  1  ,  caracteri- 
see  en  ce  que  ledit  element  mene  comporte  55 
un  appareil  d'ouverture/fermeture  d'obturateur. 

4.  Une  camera  selon  la  revendication  2,  caracteri- 

15 

une  butee  mecanique  est  prevue, 20 

30 
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