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EP  0  495  532  A2 

©  Photographic  optical  system  and  camera  including  such  a  system. 

©  A  photographic  optical  system  (1)  is  described 
having  a  cam  ring  (14)  with  at  least  one  groove  (20, 
21)  therein,  said  cam  ring  (14)  being  rotatable  at  a 
constant  axial  position,  and  said  system  (1)  further 
having  at  least  one  movable  lens  barrel  (22,  23,  24, 
25,  L1)  movable  along  an  optical  axis  of  said  photo- 
graphic  system  (1)  in  association  with  rotation  of 
said  cam  ring  (14).  Said  system  (1)  having  at  least 
one  light  intercepting  member  (210,  220)  positioned 
about  the  periphery  of  said  cam  ring  (14),  said 
member  (210,  220)  thereby  comprising  means  (211, 
90)  for  covering  each  said  camming  groove  (20,  21) 
and  for  preventing  light  from  entering  the  interior  of 
said  cam  ring  (14).  In  an  embodyment  of  the  Inven- 
tion  at  least  one  light  intercepting  member  (220)  is 
positioned  in  a  space  (W)  between  a  front  end  of  a 

cam  ring  support  (13)  and  there  is  a  front  cover 
(200)  having  an  opening  (201)  through  which  said 
lens  barrel  (22,  23,  24,  25,  L1)  is  adapted  to  move. 
In  a  further  embodyment  of  the  invention  said  light 
intercepting  member  (210)  comprises  a  flexible  code 
plate  (90)  wrapped  about  one  peripheral  portion  of 
said  cam  ring  (14),  a  light  intercepting  tape  (211) 
positioned  about  a  second  peripheral  portion  of  said 
cam  ring  (14),  and  an  annular  gear  (15)  positioned 
about  a  third  peripheral  portion  of  said  cam  ring  (14). 
A  camera  comprising  such  a  photographic  optical 
system  (1)  is  described,  which  is  in  one  embody- 
ment  of  the  invention  automatically  focussed  in  ac- 
cordance  with  the  distance  of  a  subject  from  a  film 
plane  in  said  camera. 

15(210) 

FIG.  2 
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Technical  Field 

The  present  invention  generally  relates  to  a 
photographic  optical  system  in  accordance  with  the 
generic  part  of  claim  1  and  to  a  camera  in  which 
such  a  photographic  optical  system  is  used. 

This  application  is  related  to  the  commonly 
assigned  application  filed  on  even  date  herewith, 
international  publication  No.  WO  87/07036,  entitled 
"Zoom  Lens  Drive  System  for  lens  shutter  type  of 
Camera",  the  disclosure  of  which  is  expressly  in- 
corporated  by  reference  herein. 

One  primary  object  of  the  present  invention  is 
to  provide  a  photographic  optical  system  having  a 
rotatable  cam  ring  with  at  least  one  groove  therein 
and  having  at  least  one  axially  movable  lens  barrel, 
in  this  system  light  is  prevented  from  entering  the 
interior  of  the  cam  ring. 

Another  object  is  to  provide  a  lens  shutter  type 
camera  with  a  light  intercepting  assembly  which 
minimizes  light  from  entering  a  photographic  op- 
tical  assembly  lens  system. 

DISCLOSURE  OF  INVENTION 

A  photographic  optical  system  is  provided 
which  has  a  cam  ring  with  at  least  one  groove 
therein.  The  cam  ring  is  rotatable  in  a  constant 
axial  position  and  a  light  blocking  mechanism  is 
used,  the  mechanism  comprises  at  least  one  light 
intercepting  member  positioned  about  the  periph- 
ery  of  the  cam  ring.  The  light  intercepting  member 
comprises  means  for  covering  each  of  the  cam  ring 
grooves  and  for  thereby  preventing  light  from  en- 
tering  the  interior  of  the  cam  ring. 

In  a  photographic  optical  system  having  a  cam 
ring  rotatable  in  a  constant  axial  position  and  at 
least  one  movable  lens  barrel  movable  along  an 
optical  axis  of  the  photographing  optical  system  in 
response  to  rotation  of  the  cam  ring,  a  light  inter- 
ception  member  is  provided  which  is  positioned  in 
a  space  between  a  front  end  of  a  cam  ring  support 
member  and  a  front  cover  having  an  opening 
through  which  the  lens  barrel  is  adapted  to  move. 

In  an  other  aspect  of  the  present  invention  a 
camera  is  provided  which  has  a  photographic  op- 
tical  system  with  a  rotatable  cam  ring  and  with  a 
light  blocking  mechanism. 

Other  objects,  features  and  advantages  of  the 
present  invention  will  hereinafter  be  described. 

BRIEF  DESCRIPTION  OF  DRAWINGS 

The  above  and  other  objects,  features,  and 
advantages  of  the  present  invention  will  be  de- 
scribed  in  greater  detail  with  respect  to  the  accom- 
panying  drawings,  in  which  like  reference  numerals 
represent  similar  elements  throughout  the  several 

views,  and  wherein: 
Fig.  1  is  an  exploded  perspective  view  of  a 
photographic  optical  system  in  accordance  with 
the  present  invention; 

5  Fig.  2  is  a  schematic  perspective  view  of  an 
embodiment  of  a  lens  shutter  type  of  camera 
having  a  photographic  optical  system  formed  in 
accordance  with  the  present  invention,  and  an 
exploded  perspective  view  of  a  light  intercepting 

io  mechanism  positioned  adjacent  to  a  cam  ring; 
Fig.  3  is  a  longitudinal  sectional  view  of  a  photo- 
graphic  optical  system  in  a  camera  formed  in 
accordance  with  the  present  invention; 
Fig.  4  is  a  perspective  view  of  a  light  intercept- 

75  ing  ring; 
Fig.  5  ist  a  sectional  view  taken  along  line 
XXXVII-XXXVII  of  Fig.  4; 
Fig.  6  is  a  sectional  view  of  a  second  embodi- 
ment  of  a  light  intercepting  ring  formed  in  accor- 

20  dance  with  the  present  invention  which  is  similar 
to  the  view  of  Fig.  5; 
Fig.  7  is  a  front  elevational  view  of  a  camera 
formed  in  accordance  with  the  present  invention. 

25  BEST  MODE  FOR  CARRYING  OUT  THE  INVEN- 
TION 

The  present  invention  will  now  be  described 
below  in  greater  detail,  whith  specific  reference  to 

30  the  accompanying  drawings  which  illustrate  a  vari- 
ety  of  embodiments  and  features  of  the  present 
invention. 

The  description  will  be  generally  provided  in 
accordance  with  the  following  general  sub  head- 

35  ings: 
A.  The  Overall  Camera  Construction  for  a  Lens 
Shutter  Type  of  Camera 
B.  Light  Interception  Assembly  And  Mechanism. 

40  A.  Overall  Camera  Construction  for  a  Lens  Shutter 
Type  of  Camera 

The  overall  construction  of  a  lens  shutter  type 
of  camera  formed  in  accordance  with  the  present 

45  invention  is  well  illustrated  in  Figs.  1  ,  2,  3  and  7.  A 
lens  shutter  type  of  camera  formed  in  accordance 
with  the  present  invention  essentially  comprises  a 
photographic  optical  system  like  a  zoom  lens  barrel 
block  1.  Additionally  it  comprises  a  finder  and 

50  strobe  block  2  (hereinafter  referred  to  as  a  finder 
block),  a  light  emitter  3  and  a  light  receiver  4 
forming  a  portion  of  a  distance  measuring,  i.e.,  AF, 
device,  and  a  zooming  motor  5  which  is  used  for 
the  zooming  operation  of  the  photographing  optical 

55  system.  All  of  these  elements  are  secured  to  a 
base  6  which  forms  an  immovable  portion  of  the 
camera  body. 

Base  6  includes,  as  is  best  illustrated  in  Fig.  3  , 

3 
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a  lens  barrel  supporting  plate  portion  6a  which  lies 
in  a  plane  which  is  perpendicular  to  the  optical  axis 
of  the  lens;  and  a  horizontal  supporting  plate  por- 
tion  6  is  provided  which  extends  at  right  angles 
from  the  lens  barrel  support  plate  portion  6a.  Sup- 
port  plate  portion  6  extends  beyond  the  side  edge 
of  plate  6a,  in  order  to  support  finder  assembly  8 
and  strobe  assembly  9.  The  base  further  com- 
prises  motor  supporting  plate  portions  6  which  are 
positioned  perpendicularly  with  respect  to  the  hori- 
zontal  support  plate  portion  6  Lens  barrel  block  1  is 
supported  on  lens  barrel  support  plate  portion  6a, 
which  has  a  central  opening  (unreferenced)  for 
receiving  the  lens  barrel  block.  A  zooming  motor  5 
is  attached  to  motor  support  plate  portions  6  and  is 
located  above  the  central  portion  of  lens  barrel 
block  1.  Preferably,  only  a  single  such  motor  (e.g., 
a  DC  motor)  is  used  to  drivingly  engage  all  of  the 
movable  elements  of  the  system.  A  distance  mea- 
suring  device  includes  a  light  emitter  3  and  a  light 
receiver  4,  which  are  secured  to  the  horizontal 
support  plate  portion  of  base  6,  and  which  are 
located  on  opposite  sides  of  zooming  motor  5. 

Finder  block  2  is  secured  to  the  right  hand 
portion  of  horizontal  support  plate  portion  6  ,  as 
viewed  from  the  front  of  the  camera. 

Lens  barrel  block  1  is  adapted  to  be  actuated 
by  zooming  motor  5,  and  the  construction  of  this 
block  will  be  described  hereinbelow  with  more  spe- 
cific  reference  to  Figs.  1-3.  A  rear  securing  plate  11 
is  mounted  to  lens  barrel  support  plate  portion  6a 
of  base  6  by  fastening  screws  10,  as  is  best 
illustrated  in  Fig.  3.  Rear  securing  plate  11  includes 
four  guide  rods  12  which  are  attached  to  and 
through  bores  in  the  rear  portion  of  the  guide  plate 
and  which  are  located  about  the  optical  axis  of  the 
photographing  optical  system  and  parallel  to  this 
axis.  A  front  securing  plate  13  is  secured  to  the 
front  ends  of  guide  rods  12;  these  guide  rods  and 
plates  are  the  main  securing  elements  for  lens 
barrel  block  1  . 

A  rotatable  cam  ring  14  is  positioned  between 
front  and  rear  securing  plates  13  and  11,  respec- 
tively;  a  sector  gear  15  is  provided  about  a  sub- 
stantial  portion  (but  preferably  not  the  entire  360°) 
of  the  outer  periphery  of  cam  ring  14;  this  gear  can 
be  attached  to  the  cam  ring  by  conventional 
means,  e.g.,  via  set  screws  15a,  as  seen  in  Fig.  3; 
this  gear  is  adapted  to  engage,  either  directly  or 
indirectly,  a  first  pinion  7  (Fig.  2)  which  is  posi- 
tioned  between  the  gear  train  support  plate  and  the 
motor  support  plate  portion.  Gear  15  can  be  a 
sector  gear  which  will  cover  a  predetermined  range 
of  rotational  movement  of  cam  ring  14.  The  cam 
ring  is  itself  provided  with  zooming  cam  grooves  20 
and  21  (see  Fig.  1)  which  are  used  to  engage  the 
front  and  rear  lens  element  groups,  respectively. 

A  roller  17,  as  illustrated  in  both  Figs.  1  and  3, 

is  positioned  within  zooming  cam  groove  20;  this 
roller  is  attached  to  a  front  lens  group  frame  16.  A 
roller  19  of  rear  lens  group  frame  18  is  positioned 
within  zooming  cam  groove  21,  again  as  illustrated 

5  in  Figs.  1  and  3.  Front  lens  group  frame  16  and 
rear  lens  group  frame  18  are  movably  guided  by 
guide  rods  12,  and  a  decorative  frame  22  and 
shutter  block  23  are  secured  to  the  front  lens  group 
frame  16  via  set  screws  22a,  as  best  seen  in  the 

io  exploded  view  of  Fig.  1,  as  well  as  in  the  cross- 
sectional  view  of  Fig.  3. 

The  front  lens  frame  24  which  supports  front 
lens  element  group  L1  is  engaged  by  shutter  block 
23  via  helicoid  25,  which  is  shown  in  Fig.  1.  Front 

is  lens  frame  24  includes  an  arm  24a  which  engages 
lens  feeding  lever  23a  of  shutter  block  23  (see  Fig. 
3),  so  that  when  lens  feeding  lever  23a  rotates  in  a 
circumferential  direction  in  order  to  rotate  front  lens 
frame  24,  the  front  lens  frame  will  move  along  the 

20  direction  of  the  optical  axis  of  the  photographing 
optical  system  under  the  guidance  of  helicoid  25. 
Rear  lens  element  group  L2  is  directly  attached  to 
rear  lens  group  frame  18,  as  seen  in  Fig.  3.  One 
desired  configuration  of  lens  groups  L1  and  L2,  as 

25  illustrated  in  Fig.  3,  are  disclosed  in  commonly 
assigned  U.S.  Patent  Application  Serial  No. 
935,982,  filed  on  November  28,  1986,  the  disclo- 
sure  of  which  is  expressly  incorporated  by  refer- 
ence  herein. 

30  The  structure  of  shutter  block  23  is  known  per 
se.  This  shutter  block  rotates  lens  feeding  lever 
23a  over  a  predetermined  angular  displacement  in 
accordance  with  a  detection  signal  which  is  re- 
ceived  by  the  shutter  block  from  the  distance  mea- 

35  suring  device,  as  described  hereinafter,  via  a  pulse 
motor  which  is  incorporated  within  the  camera 
body  and  which  is  adapted  to  open  shutter  sector 
23b,  which  has  been  closed  for  a  predetermined 
time,  and  to  thereafter  return  lens  feeding  lever  23a 

40  into  its  original  position  after  the  shutter  has  again 
closed.  This  type  of  shutter  block  is  disclosed,  e.g., 
in  unexamined  Japanese  Published  Patent  Applica- 
tion  (KOKAI)  No.  60-235,126,  dated  November  21, 
1985,  the  disclosure  of  which  is  expressly  incor- 

45  porated  by  reference  herein.  The  present  camera 
utilizes  such  a  shutter  block  in  the  fundamental 
way  disclosed  therein. 

Finder  block  2  includes  finder  assembly  8  and 
strobe  assembly  9.  The  finder  device  and  the 

50  strobe  device  are  adapted  to  vary,  respectively,  the 
field  of  finder  view  and  the  illumination  angle,  i.e., 
the  intensity  of  the  strobe,  in  accordance  with  vari- 
ance  in  the  focal  length  of  the  lens  barrel  block  1  . 
Zooming  motor  5  is  used  as  a  power  source  both 

55  for  finder  control  and  strobe  control;  only  a  single 
motor  need  therefore  be  used. 

As  seen  in  Fig.  2,  sector  gear  15  of  cam  ring 
14  is  engaged  by  a  second  pinion  50  which  is 

4 
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different  from  the  first  pinion  7  referred  to  pre- 
viously.  Shaft  51,  to  which  pinion  50  is  attached, 
extends  rearwardly  towards  the  rear  portion  of  base 
6,  and  is  provided  with  a  reduction  gear  train  52 
adjacent  a  rear  end  of  the  shaft.  The  reduction  gear 
train  includes  a  final  gear  52a  which  meshes  with  a 
rack  53a  of  movable  cam  plate  53.  This  substan- 
tially  flat  cam  plate  53  is  slidable  in  right  and  left 
hand  lateral  directions,  as  viewed  in  Fig.  1,  and 
includes  a  downwardly  bent  portion  53b  at  its  rear 
end,  as  best  shown  in  Fig.  2.  Rack  53a  is  formed 
on  the  lower  end  of  bent  portion  53b  of  cam  plate 
53.  Reduction  gear  train  52  is  adapted  to  reduce 
rotation  of  gear  15  in  order  to  restrict  or  limit  the 
lateral  movement  of  cam  plate  53.  The  cam  plate  is 
provided  with  a  variable  power  cam  groove  55  for 
guiding  movement  of  finder  device  8,  a  parallax 
correction  cam  groove  56,  and  a  strobe  cam 
groove  57  for  guiding  movement  of  strobe  device 
9. 

The  lens  system  used  in  finder  optical  assem- 
bly  8  essentially  comprises  a  subject  lens  group 
L3,  an  eyepiece  group  L4,  and  a  movable  variable 
power  lens  group  L5,  and  further  comprises  a 
deflection  prism  P1  which  is  used  when  the  camera 
is  placed  into  the  macro  or  close-up  mode. 

Variable  power  lens  group  L5  makes  the  image 
picture  size,  which  is  adapted  to  vary  in  accor- 
dance  with  the  variable  power  operation  of  lens 
barrel  block  1  ,  be  coincident  with  the  field  of  view 
in  finder  device  8.  Deflection  prism  P1  will  enter 
the  optical  path  of  the  finder  lens  system  only  in 
the  macro  mode,  in  order  to  adjust  parallax  which 
otherwise  occurs  in  such  mode.  Specifically,  par- 
allax  which  inevitably  occurs  when  using  lens  shut- 
ter  type  of  cameras  will  increase  as  the  subject 
whose  picture  is  being  taken  approaches  the  cam- 
era;  and,  accordingly,  a  large  parallax  would  nor- 
mally  result  in  the  macro  mode.  In  order  to  solve 
this  problem  and  reduce  the  large  parallax  which 
otherwise  occurs  in  the  macro  mode,  deflection 
prism  P1  is  provided  in  the  form  of  a  wedge  with  a 
thicker  lower  end  and  a  thinner  upper  end.  Deflec- 
tion  prism  P1,  when  located  along  the  optical  axis 
of  the  finder  optical  system,  serves  to  deflect  rays 
downwardly  in  order  to  take  a  picture  of  a  subject 
which  is  located  extremely  close  to  the  camera. 

Strobe  assembly  9  restricts  or  limits  the  illu- 
mination  angle  when  the  focal  length  of  the  photog- 
raphing  lens  is  large,  namely,  as  the  zoom  lens  is 
fed  forwardly;  and  the  strobe  assembly  9  is  moved 
to  increase  the  illumination  angle  in  the  macro 
mode,  in  order  to  decrease  the  amount  of  light 
which  reaches  the  subject.  In  the  embodiment  illus- 
trated,  strobe  device  9  includes  a  fixed  Fresnel 
Lens  L6,  a  movable  concave  reflector  59,  and  a 
xenon  lamp  58  which  can  be  moved  along  the 
direction  of  the  optical  axis  of  the  strobe.  Alter- 

nately,  a  simple  strobe  could  be  used  in  which  the 
illumination  angle  would  be  fixed.  Although  such  a 
strobe  arrangement  is  possible,  it  is  preferable  to 
move  the  lamp  in  the  optical  axis  direction  in 

5  accordance  with  movement  of  the  zoom  lens  in 
order  to  optimize  the  quantity  of  light  given  to  a 
subject  during  photography,  dependent  upon  the 
position  occupied  by  the  photographing  optical 
system  in  the  zoom  lens. 

10 
8.  Light  Interception  Assembly  and  Mechanism 

The  light  interception  mechanisms  are  best  il- 
lustrated  in  Figs.  2,3  and  4-6  of  the  present  ap- 

15  plication. 
In  a  lens  shutter  type  of  camera  as  described 

herein,  the  front  and  rear  lens  element  groups  can 
be  independently  moved  along  the  photographing 
optical  axis  direction  in  order  to  effect  a  lens  zoom- 

20  ing  operation.  Since  a  gap  exists  between  the  front 
lens  group  frame  16  and  the  rear  lens  group  frame 
18,  and  since  cam  ring  14,  which  includes  through 
cam  grooves  20  and  21  for  actuating  movement  of 
lens  frames  16  and  18,  is  located  about  the  outer 

25  peripheries  of  the  lens  frames,  the  possibility  exists 
that  undesirable  light  rays  would  otherwise  pene- 
trate  into  the  photographic  optical  system  of  the 
camera  through  the  gap  between  the  front  and  rear 
lens  group  frames  and  through  the  cam  grooves  20 

30  and  21.  Further,  since  front  lens  group  frame  22 
moves  through  opening  201  of  front  cover  200  (see 
Fig.  3),  rays  of  light  can  also  enter  the  camera  via 
opening  201.  The  front  cover  200  covers  the  front 
face  of  lens  barrel  block  1  and  supports  lenses  L3 

35  and  L6  of  the  finder  as  well  as  strobe  block  2. 
Opening  201  is  formed  along  and  defined  by  an 
inner  flange  202  of  front  cover  200,  so  that  the 
movable  decorative  frame  22,  i.e.,  which  includes 
the  front  group  lens  frame  16,  will  move  through 

40  opening  201  when  the  camera  is  in  its  zooming 
operation.  An  annular  space  203  having  a  relatively 
small  width  W  is  provided  between  inner  flange 
202  and  front  stationary  plate  13.  The  front  station- 
ary  plate  is  substantially  annular  in  configuration. 

45  In  order  to  prevent  rays  of  light  from  penetrat- 
ing  into  the  camera,  as  noted  above,  a  light  inter- 
cepting  mechanism  has  been  provided.  Specifi- 
cally,  a  light  intercepting  assembly  210  which  com- 
prises  a  plurality  of  sections  is  provided  about  the 

50  outer  periphery  of  cam  ring  14  and  is  adapted  to 
cover  through  or  continuous  cam  grooves  20  and 
21  in  order  to  intercept  rays  of  light  and  prevent 
them  from  entering  the  interior  of  lens  barrel  block 
1.  In  the  embodiment  illustrated  in  Fig.  2,  intercept- 

55  ing  assembly  210  comprises  a  gear  ring  15,  a 
flexible  code  plate  90  which  is  adjacent  to  gear 
member  15  along  one  side  of  the  gear  member, 
and  a  light  intercepting  tape  21  1  which  extends  on 

5 
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the  opposite  side  of  the  gear  member  15.  In  other 
words,  the  annular  gear  member  is  located  be- 
tween  the  flexible  code  plate  90  which  is  wrapped 
about  lens  barrel  block  1  over  cam  grooves  20  and 
21,  and  the  light  tape  211,  which  is  also  flexible 
and  which  is  wrapped  about  the  lens  barrel  block 
so  that  it  covers  cam  grooves  20  and  21  . 

Code  plate  90  is  provided  to  detect  the  angular 
position  of  cam  ring  14  in  order  to  automatically 
detect  a  change  in  the  focal  length  of  the  zoom 
lens,  a  change  of  the  F  number  which  will  vary  in 
accordance  with  the  changing  focal  length  of  the 
zoom  lens,  the  extreme  wide  angle  position  of  the 
zoom  lens,  the  extreme  telephoto  position  of  the 
zoom  lens,  the  collapsed  position  of  the  zoom  lens, 
the  extreme  macro  position  of  the  zoom  lens,  e.g., 
in  order  to  effect  a  variety  of  controls  which  are 
disclosed  in  detail  hereinafter  with  respect  to  the 
mechanism  for  detecting  the  position  of  the  zoom 
lens  and  for  deciphering  information  relating  to  the 
position  of  the  zoom  lens. 

A  not  shown  Brush  includes  independent 
(bristles)  terminals  which  can  be  connected  to  the 
code  plate  90.  When  each  of  the  terminals  is 
electrically  connected  to  the  conductive  lands  93  of 
code  plate  90,  a  signal  "0"  is  issued,  and  when 
each  of  the  terminals  are  not  electrically  connected 
to  conductive  lands  93,  a  signal  "1  "  is  issued.  The 
angular  position  of  cam  ring  14  can  be  detected  by 
the  combination  of  signals  "0"  and  "1  ".  A  plurality 
of  dummy  terminals  94  are  formed  in  conductive 
lands  93.  The  purpose  of  the  dummy  terminals, 
which  are  formed  from  the  same  material  as  con- 
ductive  lands  93,  is  that  the  flexible  code  plate  bent 
about  the  cam  ring,  and  in  order  to  improve  the 
physical  strength  of  the  plate  and  still  provide  an 
area  without  electrical  contact  the  dummy  terminals 
were  so  positioned  to  increase  flexibility  while  pre- 
serving  strength.  Additionally,  these  dummy  termi- 
nals  provide  (non-conductive)  lands  upon  which  the 
terminals  of  the  brush  can  ride  as  the  cam  ring  is 
rotated. 

Code  plate  90  is  formed  from  a  flexible  ma- 
terial  having  a  light  intercepting  property.  Intercept- 
ing  tape  211  comprises  a  flexible  material  also 
having  such  a  property,  e.g.,  a  dull-finish  black 
paper.  The  code  plate  and  the  intercepting  (paper) 
tape  are  applied  to  the  cylindrical  outer  surface  of 
cam  ring  14,  along  opposite  sides  of  gear  member 
15,  in  order  to  cover  the  major  portions  of  zooming 
cam  grooves  20  and  21.  Gear  15  is  preferably 
superimposed  or  overlapped  over  the  side  edges 
of  the  code  plate  and  the  intercepting  tape  in  order 
to  ensure  the  interception  of  rays  of  light,  as  illus- 
trated  in  Fig.  3. 

An  annular  light  intercepting  member  220 
which  forms  an  additional  portion  of  the  light  inter- 
cepting  assembly  is  provided  in  annular  space  203, 

which  is  defined  by  the  space  between  front  sta- 
tionary  plate  13,  which  rotatably  supports  the  front 
portion  of  cam  ring  14,  and  front  cover  200,  as  best 
seen  in  Fig.  3. 

5  Annular  light  intercepting  member  220  which  is 
positioned  within  annular  space  203  comprises  an 
elastic  annular  body  221,  e.g.,  rubber,  and  an  an- 
nular  reinforcing  plate  222,  so  that  the  light  inter- 
cepting  member  220  will  be  have  the  overall  con- 

io  figuration  of  a  substantially  flat  annular  ring,  as  best 
illustrated  in  Figs.  4  and  5  .  The  thickness  w  of 
light  intercepting  member  220  is  slightly  less  than 
the  width  W  of  annular  space  203,  so  that  the  light 
intercepting  member  220  can  move  over  a  small 

is  distance  within  space  203,  along  the  direction  of 
the  photographing  optical  axis. 

Elastic  body  221  of  light  intercepting  member 
220  is  provided,  along  its  inner  periphery,  with  a 
light  intercepting  lip  223  having  a  small  width  which 

20  slidably  contacts  the  outer  periphery  of  decorative 
frame  220.  Reinforcing  plate  222  can  be  secured  to 
elastic  body  221,  e.g.,  by  partially  imbedding  the 
elastic  body  221  into  connecting  recesses,  holes  or 
apertures  224  formed  in  reinforcing  plate  222, 

25  which  plate  is  made,  e.g.,  of  metal  or  synthetic 
resin.  The  inner  lip  223  is  extremely  flexible  and  is 
capable  of  moving  in  either  direction  axially  of  a 
lens  barrier  block  about  which  it  is  positioned.  The 
lip  can  thus  play  a  minor  role  in  reducing  rebound 

30  of  the  barrier  block  after  it  ceases  movement  in  a 
first  axial  direction. 

Fig.  6  illustrates  a  second  embodiment  of  the 
annular  ring  illustrated  in  Figs.  4  and  5,  in  which 
two  spaced  light  intercepting  lips  223  (rather  than 

35  merely  one)  are  formed  on  the  inner  periphery  of 
annular  light  intercepting  member  220  in  order  to 
increase  the  light  interception  effect  of  the  appara- 
tus.  These  lips  are  spaced  from  each  other  in  a 
parallel  fashion  and  form  a  generally  annular  U- 

40  shaped,  inwardly  directed  annular  flange  for  the 
light  intercepting  member.  Elastic  body  221  is  used 
to  cover  the  outer  periphery  of  reinforcing  plate 
222  in  such  structure. 

Alternately,  it  would  be  possible  to  replace 
45  annular  light  intercepting  member  220  with  a  con- 

ventional  O-ring  structure,  which  would  be  the  sim- 
plest  manner  of  intercepting  light  and  preventing  it 
from  reaching  undesired  areas  within  the  camera. 

With  such  a  light  intercepting  mechanism,  un- 
50  desirable  light  rays  will  not  enter  the  camera  lens 

system  through  the  circumference  of  the  front  lens 
group  frame  16  and/or  the  rear  lens  group  frame 
18,  nor  through  the  front  annular  opening  between 
the  lens  barrel  and  camera  cover. 

55 
Claims 

1.  A  photographic  optical  system  (1)  having  a 
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cam  ring  (14)  with  at  least  one  groove  (20,  21) 
therein,  said  cam  ring  (14)  being  rotatable  at  a 
constant  axial  position,  said  system  (1)  further 
having  at  least  one  movable  lens  barrel  (22, 
23,  24,  25,  L1)  movable  along  an  optical  axis 
of  said  photographic  system  (1)  in  association 
with  rotation  of  said  cam  ring  (14),  charac- 
terised  in  that  said  system  (1)  having  at  least 
one  light  intercepting  member  (210)  positioned 
about  the  periphery  of  said  cam  ring  (14),  said 
member  (210)  thereby  comprising  means  (211, 
90)  for  covering  each  said  camming  groove 
(20,  21)  and  for  preventing  light  from  entering 
the  interior  of  said  cam  ring  (14). 

2.  A  system  in  accordance  with  claim  1  ,  wherein 
said  light  intercepting  member  (210)  further 
comprises  a  flexible  code  plate  (90)  wrapped 
about  one  peripheral  portion  of  said  cam  ring 
(14),  a  light  intercepting  tape  (211)  positioned 
about  a  second  peripheral  portion  of  said  cam 
ring  (14),  and  an  annular  gear  (15)  positioned 
about  a  third  peripheral  portion  of  said  cam 
ring  (14). 

3.  A  system  in  accordance  with  claim  2,  wherein 
said  gear  (15)  is  positioned  between  said  code 
plate  (90)  and  said  intercepting  tape  (211). 

10 
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claims,  having  a  cam  ring  (14)  being  rotatable 
at  a  constant  axial  position,  said  system  (1) 
further  having  at  least  one  movable  lens  barrel 
(22,  23,  24,  25,  L1)  movable  along  an  optical 
axis  of  said  photographic  system  (1)  in  associ- 
ation  with  rotation  of  said  cam  ring  (14)  charac- 
terised  in  that  said  system  (1)  having  at  least 
one  light  intercepting  member  (210)  positioned 
about  the  periphery  of  said  cam  ring  (14),  said 
member  (210)  thereby  comprising  means  (211, 
90)  for  covering  each  said  camming  groove 
(20,  21)  and  for  preventing  light  from  entering 
the  interior  of  said  cam  ring  (14). 

10.  A  camera  in  accordance  with  claim  9,  wherein 
the  photographic  optical  system  is  automati- 
cally  focussed  in  accordance  with  the  distance 
of  a  subject  from  a  film  plane  in  said  camera. 

A  system  in  accordance  with  one  of  claims  1 
to  3,  wherein  said  cam  ring  (14)  includes  a 
plurality  of  grooves  (20,  21). 

30 

5.  A  system  in  accordance  with  claim  1,  said 
light-intercepting  member  (210)  being  indepen-  35 
dent  of,  and  positioned  about,  said  cam  ring 
(14). 

6.  A  system  in  accordance  with  one  of  the  pre- 
ceding  claims,  wherein  said  light-intercepting  40 
member  (210)  comprises  a  flexible  code  plate 
(90). 

7.  A  system  in  accordance  with  one  of  the  pre- 
ceding  claims,  wherein  at  least  one  light  inter-  45 
cepting  member  (220)  is  positioned  in  a  space 
(203)  between  a  front  end  of  a  cam  ring  sup- 
port  (13)  and  a  front  cover  (200)  having  an 
opening  (201)  through  which  said  lens  barrel 
(22,  23,  24,  25,  L1)  is  adapted  to  move.  50 

8.  A  system  in  accordance  with  one  of  the  pre- 
ceding  claims,  characterised  in  that  said  sys- 
tem  (1)  is  a  zooming  optical  assembly  with 
variable  focal  length. 55 

9.  A  camera  comprising  a  photographic  optical 
system  (1)  as  claimed  in  any  of  the  preceding 

7 
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