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©  Pop-out  viewfinder  for  compact  camera  with  flip-up  flash  unit. 

i n  

CM 

©  A  compact  camera  (1)  having  an  electronic  flash 
unit  (5)  which  is  flipped  up  for  use  is  adapted  to  pop 
out  a  finder  eyelens  (39)  from  inside  the  camera 
body  (3)  to  outside  the  camera  body  responsive  to 
flipping  up  the  flash  unit. 
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The  invention  relates  generally  to  the  field  of 
photography  and  particularly  to  a  compact  camera 
with  an  optical  viewfinder  and  a  flip-up  flash  unit. 

A  current  trend  in  camera  design  is  to  incor- 
porate  an  electronic  flash  unit  in  the  camera  hous- 
ing  and  yet  make  such  housing  relatively  small  in 
size  in  order  to  increase  its  ease  of  storage,  porta- 
bility  and  handling.  Examples  of  smaller  size  cam- 
eras  with  built-in  electronic  flash  units  are  the  var- 
ious  disk  film  cameras,  such  as  previously  sold  by 
Eastman  Kodak  Company  and  others.  As  a  con- 
sequence  of  making  a  camera  smaller  in  size,  the 
separation  between  a  built-in  flash  unit  and  the 
taking  lens  is  reduced,  thereby  possibly  creating  an 
undesirable  effect  commonly  known  as  "red-eye". 
When  using  a  flash  unit  and  a  color  print  film,  red- 
eye  is  typified  by  the  pupils  in  the  eyes  of  a 
person  being  photographed  coming  out  red-tinted 
on  a  developed  color  print.  Such  phenonmenon  is 
attributable  to  the  incidence  into  the  taking  lens  of 
the  red  light  reflected  from  the  retinas  in  the  per- 
son's  eyes  illuminated  by  the  flash  light. 

Red-eye  may  be  substantially  avoided  by  in- 
creasing  the  separation  between  the  flash  unit  and 
the  taking  lens.  As  a  result,  light  from  the  flash  unit 
will  reach  the  eyes  of  a  person  being  photographed 
at  too  great  an  angle  to  be  reflected  by  his  retinas 
into  the  taking  lens.  In  U.S.  Pat.  Nos.  4,231,645, 
granted  Nov.  4,  1980,  4,319,818,  granted  Mar.  16, 
1982,  4,557,571,  granted  Dec.  10,  1985,  D.  284,973 
granted  Aug.  5,  1986,  D.  285,087,  granted  Aug.  12, 
1986,  4,847,647,  granted  July  11,  1989,  4,983,999, 
granted  Jan.  8,  1991,  and  4,996,548,  granted  Feb. 
26,  1991,  red-eye  appears  to  be  substantially 
avoided  without  increasing  the  size  of  a  compact 
35mm  camera  to  any  great  degree  by  providing  a 
built-in  electronic  flash  unit  that  is  pivotable  with 
respect  to  the  camera  housing.  The  flash  unit  is 
pivotable  between  an  inactive  folded  position  in 
which  it  forms  an  integrated  part  of  the  camera 
housing  in  front  of  the  camera  lens  and/or  the 
camera  viewfinder,  and  an  operative  erect  position 
in  which  it  is  sufficiently  removed  from  the  lens  to 
permit  picture-taking  substantially  without  the  oc- 
currence  of  red-eye. 

More  to  the  point,  in  U.S.  Pat.  Nos.  D.  284,973, 
285,087,  4,983,999,  and  4,996,548,  a  35mm  cam- 
era  comprises  a  camera  housing  and  a  flip-up  flash 
unit  including  a  head  part  having  a  flash  emission 
window  and  a  pair  of  front  and  rear  supporting 
parts  for  the  head  part.  The  supporting  parts  are 
pivotally  connected  to  the  camera  housing  to  per- 
mit  swinging  movement  of  the  flash  unit  to  a  folded 
storage  position  in  which  the  head  part  and  the 
supporting  parts  cover  respective  portions  of  the 
camera  housing  and  to  a  non-folded  operative  posi- 
tion  in  which  the  head  part  and  the  supporting 
parts  are  elevated  from  the  camera  housing  with 

the  flash  emission  window  substantially  facing  a 
subject  to  be  photographed  and  with  the  rear  sup- 
porting  parts  located  behind  the  front  supporting 
part  to  brace  the  front  one.  At  least  one  of  the 

5  supporting  parts  may  be  releasably  detented  when 
the  flash  unit  is  in  the  folded  or  non-folded  position 
to  secure  the  flash  unit  in  the  respective  positions. 

A  photographic  camera  comprising  a  camera 
body  with  an  integral  viewfinder  tunnel,  and  an 

io  electronic  flash  unit  connected  to  the  camera  body 
for  movement  to  an  operative  position  in  which  the 
flash  unit  is  extended  from  the  camera  body,  is 
characterized  in  that: 

a  lens  carrier  for  a  finder  lens  is  supported  for 
75  movement  along  the  viewfinder  tunnel  between  a 

storage  position  in  which  the  finder  lens  is  re- 
tracted  inside  the  viewfinder  tunnel  and  an  oper- 
ative  position  in  which  the  finder  lens  is  extended 
outside  the  viewfinder  tunnel;  and 

20  motion-transmitting  means  associates  the  flash 
unit  and  the  lens  carrier  for  moving  the  lens  carrier 
from  its  storage  position  to  its  operative  position  in 
response  to  movement  of  the  flash  unit  to  its  oper- 
ative  position. 

25  Preferably,  the  flash  unit  is  connected  to  the 
camera  body  via  pivot  means  to  permit  the  flash 
unit  to  be  swung  to  its  operative  position,  and  the 
motion-transmitting  means  includes  cam  means  lo- 
cated  on  the  flash  means  eccentrically  with  respect 

30  to  the  pivot  means  for  imparting  motion  to  the  lens 
carrier  to  move  the  lens  carrier  to  its  operative 
position  when  the  flash  unit  is  swung  to  its  oper- 
ative  position. 

FIG.  1  is  a  front  perspective  view  of  a  compact 
35  camera  with  a  pop-out  viewfinder  and  a  flip-up 

flash  unit  according  to  a  preferred  embodiment 
of  the  invention,  showing  the  flash  unit  in  folded 
storage  position; 
FIG.  2  is  a  side  elevation  view  of  the  compact 

40  camera,  partly  in  section,  showing  the  flash  unit 
in  its  folded  storage  position  and  the  viewfinder 
in  a  retracted  storage  position; 
FIG.  3  is  a  front  perspective  view  of  the  compact 
camera,  showing  the  flash  unit  in  a  non-folded 

45  operative  position; 
FIG.  4  is  a  rear  perspective  view  of  the  compact 
camera,  showing  the  flash  unit  in  its  non-folded 
operative  position  and  the  viewfinder  in  an  ex- 
tended  operative  position;  and 

50  FIG.  5  is  a  side  elevation  of  the  compact  cam- 
era,  partly  in  section,  showing  the  flash  unit  in 
its  non-folded  operative  position  and  the  viewfin- 
der  in  its  extended  operative  position. 
The  invention  is  described  as  being  embodied 

55  in  a  compact  35mm  camera  with  a  built-in  elec- 
tronic  flash  unit.  Because  such  photographic  cam- 
eras  have  become  well  known,  this  description  is 
directed  in  particular  to  camera  elements  forming 
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part  of  or  cooperating  directly  with  the  preferred 
embodiment.  It  is  to  be  understood,  however,  that 
camera  elements  not  specifically  shown  or  de- 
scribed  may  take  various  forms  known  to  persons 
of  ordinary  skill  in  the  art. 

Referring  now  to  the  drawings,  FIGS.  1  and  2 
show  a  compact  35mm  camera  1  comprising  a 
contoured  housing  3  and  a  flip-up  electronic  flash 
unit  5.  The  flash  unit  5  includes  a  head  part  7 
having  a  flash  emission  window  9  and  a  pair  of 
front  and  rear  supporting  parts  11  and  13  for  the 
head  part.  The  front  supporting  part  1  1  is  integrally 
formed  with  the  head  part  7,  and  is  pivotally  con- 
nected  to  the  camera  housing  3  by  means  of  two 
axial  pins  15  extending  through  respective  axial 
openings  (not  shown)  in  the  front  supporting  part 
and  having  protruding  ends  suspended  by  the 
camera  housing.  The  pivotal  connection  of  the  front 
supporting  part  1  1  to  the  camera  housing  3  permits 
the  flash  unit  5  to  be  manually  swung  between  a 
folded  storage  position,  shown  in  FIGS.  1  and  2,  in 
which  the  head  part  7  fits  within  a  lower  recess  19 
in  the  camera  housing  and  the  front  supporting  part 
fits  within  a  front  recess  21  in  the  camera  housing 
to  cover  a  lens  opening  23,  and  a  non-folded 
operative  position,  shown  in  FIGS.  3,  4  and  5,  in 
which  the  head  part  and  the  front  supporting  part 
are  elevated  from  the  camera  housing  with  the 
flash  emission  window  9  substantially  facing  a  sub- 
ject  to  be  photographed.  The  rear  supporting  part 
13  is  pivotally  connected  to  the  front  supporting 
part  1  1  by  means  of  a  single  axial  pin  25  extending 
through  an  axial  opening  (not  shown)  in  the  rear 
supporting  part  and  having  protruding  opposite 
ends  suspended  by  the  front  supporting  part.  The 
pivotal  connection  of  the  rear  supporting  part  13  to 
the  front  supporting  part  11  permits  the  rear  sup- 
porting  part  to  be  located  within  a  top  recess  29  in 
the  camera  housing  when  the  flash  unit  5  is  in  its 
storage  position,  shown  in  FIGS.  1  and  2,  and  to  be 
elevated  above  the  camera  housing  when  the  flash 
unit  is  in  its  operative  position,  shown  in  FIGS.  3,  4 
and  5.  When  the  flash  unit  5  is  in  its  operative 
position,  a  forward  edge  31  of  the  rear  supporting 
part  13  rests  atop  the  camera  housing  3  to  brace 
the  flash  unit  in  the  operative  position.  A  relatively 
light  torsion  spring  (not  shown)  urges  the  rear  sup- 
porting  part  13  in  a  clockwise  direction  in  FIGS.  2 
and  5  about  the  axial  pin  25. 

According  to  the  invention  in  its  preferred  em- 
bodiment,  an  open-ended  viewfinder  tunnel  33  is 
formed  in  the  camera  housing  3  as  shown  in  FIGS. 
2  and  5.  A  plano-concave  (negative)  finder  objec- 
tive  lens  35  is  fixed  to  the  camera  body  3  directly 
in  front  of  the  viewfinder  tunnel  33.  A  lens  carrier 
37  for  a  biconvex  (positive)  finder  eyelens  39  is 
supported  for  translation  along  the  viewfinder  tun- 
nel  33  between  a  concealed  storage  position, 

shown  in  FIG.  2,  in  which  the  finder  eyelens  is 
retracted  inside  the  viewfinder  tunnel,  and  an  ex- 
posed  operative  position,  shown  in  FIGS.  4  and  5, 
in  which  the  finder  eyelens  is  extended  rearward 

5  outside  the  viewfinder  tunnel.  A  helical  tension 
spring  41  urges  the  lens  carrier  37  to  its  storage 
position. 

When  the  flash  unit  5  is  manually  swung  from 
its  storage  position,  shown  in  FIGS.  1  and  2,  to  its 

io  operative  position,  shown  in  FIGS.  3-5,  two  cam 
portions  43  of  the  front  supporting  part  1  1  ,  located 
eccentrically  with  respect  to  the  axial  pins  15,  push 
against  respective  follower  portions  45  of  the  lens 
carrier  37  to  translate  the  lens  carrier  37  from  its 

is  storage  position,  shown  in  FIG.  2,  to  its  operative 
position,  shown  in  FIGS.  4  and  5.  Movement  of  the 
lens  carrier  37  to  its  operative  position  locates  the 
finder  eyelens  39  in  correct  relation  with  the  finder 
objective  lens  35  to  permit  a  subject  to  be  photo- 

20  graphed  to  be  viewed  through  the  two  lenses. 
When  the  flash  unit  5  is  manually  swung  from  its 
operative  position  to  its  storage  position,  the  cam 
portions  43  are  withdrawn  from  the  follower  por- 
tions  45  to  allow  the  tension  spring  41  to  return  the 

25  lens  carrier  37  to  its  storage  position. 
The  invention  has  been  described  with  refer- 

ence  to  a  preferred  embodiment.  However,  it  will 
be  understood  that  various  modifications  can  be 
effected  within  the  ordinary  skill  in  the  art  without 

30  departing  from  the  scope  of  the  invention.  For 
example,  the  flash  unit  5  might  be  a  type  that  pops 
up  rather  than  flips  up.  Also,  in  place  of  the  cam 
portions  43  of  the  front  supporting  part  11  of  the 
flash  unit  5,  the  follower  portions  45  of  the  lens 

35  carrier  37  could  be  pivotally  connected  to  the  front 
supporting  part  in  a  manner  that  would  cause  the 
lens  carrier  to  translate  between  its  storage  and 
operative  positions  as  the  flash  unit  is  swung  be- 
tween  its  storage  and  operative  positions. 

40 
Claims 

1.  A  photographic  camera  (1)  comprising  a  cam- 
era  body  (3)  with  an  integral  viewfinder  tunnel 

45  (33),  and  an  electronic  flash  unit  (5)  connected 
to  said  camera  body  for  movement  to  an  oper- 
ative  position  in  which  said  flash  unit  is  ex- 
tended  from  the  camera  body,  is  characterized 
in  that: 

50  a  lens  carrier  (37)  for  a  finder  lens  (39)  is 
supported  for  movement  along  said  viewfinder 
tunnel  (33)  between  a  storage  position  in  which 
said  finder  lens  is  retracted  inside  the  viewfin- 
der  tunnel  and  an  operative  position  in  which 

55  the  finder  lens  is  extended  outside  the  viewfin- 
der  tunnel;  and 

motion-transmitting  means  (43)  associates 
said  flash  unit  (5)  and  said  lens  carrier  (37)  for 

3 
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moving  the  lens  carrier  from  its  storage  posi- 
tion  to  its  operative  position  in  response  to 
movement  of  the  flash  unit  to  its  operative 
position. 

5 
A  photographic  camera  (1)  as  recited  in  claim 
1,  wherein  said  flash  unit  (5)  is  connected  to 
said  camera  body  (33)  via  pivot  means  (15)  to 
permit  the  flash  unit  to  be  swung  to  its  oper- 
ative  position,  and  said  motion-transmitting  10 
means  includes  cam  means  (43)  located  on 
said  flash  means  (5)  eccentrically  with  respect 
to  said  pivot  means  (15)  for  imparting  motion 
to  said  lens  carrier  (37)  to  move  the  lens 
carrier  to  its  operative  position  when  the  flash  is 
unit  is  swung  to  its  operative  position. 

A  photographic  camera  (1)  as  recited  in  claim 
1,  wherein  said  finder  lens  is  an  eyelens  (39), 
and  said  lens  carrier  (37)  is  dimensioned  to  20 
shift  said  eyelens  from  inside  said  viewfinder 
tunnel  (33)  to  rearward  of  said  camera  body  (3) 
as  the  lens  carrier  is  moved  from  its  storage 
position  to  its  operative  position. 

25 
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