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Fig. 3 is a more detailed circuit diagram including the arrangement of a
camera as well as the circuit of Background of the Invention:
Fig. 2. Fig. 4 is a graph showing the behavior of the human pupil taking
place in response to preliminary Field of the Invention:
5   illumination. Fig. 5 shows the distribution of lumi- nance of
preliminary illumination. Fig. 6 is a flow chart This Invention relates to
a device for preventing  showing the operation of the circuit of Fig. 3.
Fig. 7 is a red-eye phenomenon occurring in flash photogra-  a sectional
view of an electronic flash device ar- phy.
ranged as a second embodiment of the invention. 10  Figs. 8 to 13
illustrate a third embodiment of the In- Description of the Related Art
vention. Fig. 8 is a longitudinal sectional view of a camera shown In Fig.
9. Fig. 9 is an oblique view Color photographs of persons sometimes show
showing in outline the camera as In a state of having red eyes. This is
called a red-eye phenomenon. This  the flash device stowed therein. Fig. 10
is a longitu- phenomenon results from the retinal blood vessels  15  dinal
sectional view ofa camera shown in Fig. 11. Fig. taken in the photograph as
the pupil of a person is  11 is an oblique view showing the camera as in a
wide- wide open in taking a picture in a dark place with the  angle
shooting position. Fig. 12 is a longitudinal sec- aid of an auxiliary light
such as a flash light.  tional view of the camera as in a telephoto
shooting To prevent the red-eye phenomenon, It has been  position. Fig. 13
is an oblique view showing the ar- proposed to carry out flash photography
after making   20  rangement of the flash light emitting part of the em-
the open pupil smaller by turning on a preliminary il-  bodiment. Figs.
14(a) and 14(b) show the luminance lumination lamp prior to the emission of
flash light.  distribution characteristic of the flash device and that The
preliminary illumination by a lamp must have  of the red-eye phenomenon
preventing device of the a relatively large degree of luminance for closing
the  same embodiment. Figs. 15 to 18 illustrate a fourth human pupil. The
sufficient degree of luminance for  25  embodiment Fig. 15 is an oblique
view of the camera. this purpose is hardly obtainable from the use of a
Figs. 16 and 17 are sectional views showing the small lamp as it is. Use of
a large lamp gives sufficient  fourth embodiment as in operating states.
Fig. 18 is luminance. However, it not only causes a cost in-  a plan view
of a cam plate included in the same em- crease but is disadvantageous in
respect of practical  bodiment. arrangement. A method of raising the
luminance of a   30 small lamp by condensing the light of it with a reflec-
Detailed Description of the Preferred Embodiments: tion mirror is
conceivable. However, this method in- creases not only the cost but also
the size of the cam-  The following describes some embodiments of era.
this invention with reference to the accompanying 35  drawings: SUMMARY OF
THE INVENTION First Embodiment According to the present invention there is
provid- ed a red-eye phenomenon reducing device compris-     Fig. 1 shows
in an oblique view an electronic ing:
40  flash device arranged as afirst embodimentof this in- (a) first light
emitting means for emitting an illu-  vention. Fig. 2 shows the driving
circuit of the embodi- mination light for flash photography;          ment.
Referring to Fig. 1, a xenon flash lamp 1 Is em- (b) second light emitting
means for emitting an il-  ployed as a light emitting part for flash
photography. lumination light for preventing the red-eye phe-  The lamp 1 i
provided with a reflection shade 2. A nomenon; and
45  preliminary illumination lamp 3 is employed as a light (c) common
directing means for directing the   emitting partfor preventing the red-eye
phenomenon. lights emitted by said first and second light emit-  A known
protector which is not shown is disposed In ting means to an object.
front of the reflection shade 2. Referring to Fig. 2, the How the invention
may be carried out will now be  illustration includes a battery 9 which Is
employed as described by way of example only and with reference  50  a
power source; a control circuit 10 of the camera; a to the accompanying
drawings In which:            transistor 11 for turning on the preliminary
illumina- tion lamp 3; a known boosting DC/DC (DC-to-DC) BRIEF DESCRIPTION
OF THE DRAWINGS:                converter 12; a main capacitor 13 for
flashing the xe- non flash lamp 1; and a known trigger circuit 14. Fig. 1
Is an oblique view of an electronic flash de-  55  In the first embodiment
the preliminary Illumina- vice arranged as an embodiment of this invention.
tion lamp 3 is attached to the inside of the reflection Fig. 2 is a circuit
diagram showing the driving cir-  shade 2 within the light emitting part of
the electronic cuit of the same device of Fig. 1.                flash
device. The lamp 3 may be mounted in any part 2    



3                   EP 0 437 076 B1                 4 within the light
emitting part. However, in the case of  ation is brought to a stop, the
pupil remains at the the embodiment, the lamp 3 is mounted on a part of
minimum opening degree for 0.3 sec. after the stop the reflection shade 2.
Further, as shown in Fig. 2, a  of illumination. The pupil then comes back
to its orig- driving circuit is formed by connecting the preliminary  inal
opening degree after the lapse of 2.4 sec.. illumination lamp 3 between the
emitter of the tran-   5  This embodiment Is arranged to perform the pre-
sistor 11 and the ground and by connecting the col-  liminary illumination
on the pupil prior to flash photo- lctor of the transistor 11 to the plus
side of a battery  graphing by utilizing the above-stated characteristic 9
while the base of the transistor 11 Is arranged to be  of the pupil. The
following describes the operation of controlled by the control circuit 10.
the circuit of Fig. 3 with reference to Fig. 6 which is a The reason for
this is as follows: Since the lamp   10  flow chart showing the operation
of the control circuit 3 for the preliminary illumination is disposed
within  shown In Fig. 3. To simplify the illustration, Fig. 6 the
reflection shade 2, when a trigger voltage which  shows only the operation
to be performed when a is several KV and is applied to the xenon lamp 1 Is
in-  flash photography mode is selected. duced to the lamp 3, some other
element of the cam-    At step #1: The switch 18 turns on when the first
era is prevented from being broken, by discharging an   15  stroke of
operation is performed on the shutter re- electric charge to the ground
through the lamp 3   lease button. At step #2: The control circuit 10
allows which has a low impedance. If the lamp 3 Is connected  the electric
power to be applied to each circuit by low- to the plus side of the battery
9, the trigger voltage is  ering the level of the base of the transistor
17; and Induced to the plus side of the battery 9 through the  causes the
distance measuring circuit 15 and the light lamp 3. This is undesirable,
because a current flowing   20   measuring circuit 16 to begin their
distance and light to the ground via the control circuit 10, etc. might
measuring actions. Atstep#3: Acheckis made tofind break the control circuit
10 and other IC elements.  If the luminance of field obtained by the light
measur- Fig. 3 shows the further details of the circuit of  ing circuit 16
is above a given value. If so, it indicates Fig. 2, including some other
parts of the camera. In  that the pupil is closed by the ambient luminance
and the circuit shown in Fig. 3, the same component parts  25  the
preliminary illumination lamp 3 does not have to as those of Fig. 1 are
indicated by the same reference  be turned on. Therefore, the flow comes to
step #4. numerals. The details of such parts are omitted from  At the step
#4: A check is made to find whether the the following description.
Referring to Fig. 3, the cam-  switch 19 is turned on by the second stroke
of oper- era is provided with the control circuit 10 which Is  ation on the
release button. composed of a microcomputer, etc.; a known distance   30
In a case where the luminance of field is found to measuring circuit 15; a
known light measuring circuit  be less than the given value, the flow comes
to step 16; a transistor 17; a switch 18 which is arranged to  #7. At the
step #7: The switch 20 is checked for the be turned on by the first stroke
of operation on a shut-  presence of a film on the camera. If the camera is
thus ter release button; a switch 19 which is arranged to be  found to be
loaded with the film, the flow comes to turned on bythe second stroke of
operation on there-  35  step #8. At the step #8: The level of the base of
the lease button; a switch 20 which is provided fordetect-  transistor 11
is raised toa high level to turn on the pre- ing the presence or absence of
a film which is em-  liminary illumination lamp 3 for preliminary illumina-
ployed as an image recording medium; and an expos-  tion. At the same time,
the flow comes to step #9 to ure control circuit 21 which Is arranged to
perform ex-  start counting to measure the illumination time of the posure
control on the basis of information obtained   40  lamp 3. In a case where
the camera is found at the from the light measuring circuit 16.
step #7 to be loaded with no film, the preliminary il- Fig. 4 shows how the
human pupil behaves in re-  lumination by means of the lamp 3 is not
performed sponse to the preliminary illumination. In Fig. 4, the  by
keeping the base of the transistor 11 at a low level axis of abscissa shows
time and the axis of ordinate  for the purpose of saving the battery power.
This oc- the opening degree of the pupil. Fig. 5 shows the dis-  45  curs,
for example, when the release button is inadver- tribution of the luminance
of light emission obtained  tently pressed to its first stroke position. by
the preliminary illumination. The axis of abscissa  After that, when the
switch 19 is found to be shows time and the axis of ordinate the luminance
of  turned on by the second stroke of operation on the re- light emission.
lease button at the step #4, the flow comes to step #5. In cases where
ambient luminance (the lumi-  50  At the step #5: Again, a check is made to
find if the nance of field) is extremely dark, the diameter of the
luminance of field is above the given value. If so, the human pupil is
about 7.8 mm as indicated at a point  flow comes to a step #6. At the step
#6: The control A In Fig. 4. When the eye Is illuminated in the manner
circuit 10 immediately sends a trigger signal to the as shown in Fig. 5 in
this state, the pupil begins to be-  trigger circuit 14 to flash the xenon
lamp 1 and to come smaller after the lapse of about 0.3 sec. as in-  55
cause the exposure control circuit 21 to carry out dicated at a point B In
Fig. 4. The pupil reaches Its  flash photographing. In this Instance, the
red-eye minimum diameter and stops from moving about 1.3   phenomenon is
never brought about by flash photo- sec. after the start of illumination.
When the illumin-  graphing without the preliminary illumination as the 3
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its minimum opening position by the  fect cannot be attained if the
lighting time of the lamp ambient luminance.
3 is too short Therefore, the embodiment is arranged Further, if the
luminance of field is found to be  to begin flash photographing only after
the lapse of less than the given value at the step #5, the flow
preliminary illumination time sufficiently long for comes to step #10 to
find whether the camera is load-   5   closing the pupil in a case where
the release button ed with a film like at the step #7. If the camera is
found  is pushed further down to its second stroke position to be not
loaded with any film, the control circuit 10  before the lapse of the
sufficient long lighting time of immediately sends the trigger signal to
the trigger cir-  the lamp 3. This ensures that the red-eye phenomen- cult
14 to flash the xenon lamp 1 and causes flash  on can be effectively
prevented even in such a case. photographing to be carried out through the
exposure  10  In a case where the pupil is closed by a certain control
circuit 21. The camera is found not to be load-  degree of luminance of
field in carrying out flash pho- ed with any film at the step #10 either
when the re-  tographing, the red-eye phenomenon never occurs lease button
is inadvertently pushed down to its sec-  without turning on the
preliminary illumination lamp ond stroke position or in the event of a
trial shot made  3. In that case, the embodiment omits the process of for
confirmation of the flashing action of the flash de-  15  preliminary
illumination. That arrangement not only vice.
saves the battery from being wasted but also serves Meanwhile, if the
camera is found to be loaded  to prevent a release time lag from being
increased by with a film atthe step #10, theflow comes to step #11.  the
time required for illumination with the lamp 3. Fur- At the step #11: A
check is made for the lapse of time  ther, in a case where the camera is
not loaded with (about 1.3 sec) required in closing the human pupil af-  20
any film, the battery likewise can be saved from be- ter the preliminary
illumination. If the time is found to  ing wasted. have elapsed, the flow
comes to step #12 to imme-    Further, while the embodiment is arranged to
diately turn off the preliminary illumination lamp 3 by  have at least 1.3
sec. for the preliminary illumination, lowering the level of the base of
the transistor 11. If  this time value is of course adjustable as desired.
not, the flow waits for the lapse of the required time   25 before coming
to the step #12. After execution of the  Second Embodiment: step #12, the
flow comes to the step #6. The control circuit 10 then sends the trigger
signal to the trigger  Fig. 7 shows in a sectional view an electronic
circuit 14 to flash the xenon lamp 1 and thus causes  flash device arranged
according to this invention as flash photographing to be carried out
through the ex-  30  a second embodiment thereof. The illustration in-
posure control circuit 21. In this case, since the pupil  cludes a xenon
tube 31 which is employed as a light has been cosed to its minimal position
by the prelim-  emitting part for flash photography; a reflection inary
illumination, the red-eye phenomenon is effec-  shade 32; a preliminary
illumination lamp 33 which is tively prevented.
employed as a light emitting part for preventing the Further, if the switch
19 is found to be in an off-  35  red-eye phenomenon; and a protector 34.
The protec- state at the step #4, the flow comes back to the step  tor 34
is, for example, a light condensing member #1 to find if the other switch
18 is in an on-state. If the  such as a Fresnel lens. The lamp 33 Is
preferably dis- switch 18 is found to be also in an off-state, the flow
posed, from an optical point of view, as close as pos- comes to step #13 to
turn off the preliminary illumin-  sible to the focal point of the parabola
of the reflection ation lamp 3 because the lamp 3 has been left turned   40
shade 32 for a higher condensing effect. In view of on.
this, the lamp 33 is disposed, in the case of the sec- In the case of
ordinary photography other than  ond embodiment, on the optical axis of the
xenon flash photography, the above-stated preliminary illu-  tube 31. The
arrangement enhances the condensing mination is of course not necessary.
effect on the light of the lamp 33 for a higher degree Further, the given
value to be used at the steps   45  of luminance. A higher luminance degree
of light has #3 and #5 is set at such a relatively low degree of lu-  a
better effect in closing the human pupil. With the minance value that
requires the use of the flash de-  lamp 33 positioned in this manner, the
effect of pre- vice for adequate photo-taking exposure but is not  venting
the red-eye phenomenon can be increased. causing the red-eye phenomenon as
it is sufficiently  Further, the driving circuit of the second embodiment
bright for closing the pupil. In other words, the given  50  is identical
with that of the first embodiment and is, value is determined in
consideration of such a lumi-  therefore, omitted from description. nance
degree of field that requires use of a flash light for a back-light shot.
Third Embodiment The method of turning on the preliminary illumin- ation
lamp 3 by keeping the release button in its first  55  A third embodiment
of the invention is arranged stroke position enables the photographer to
select a  as shown in Figs. 8 to 13. Of these drawings, Fig. 8 length of
lighting time for the lamp 3 as desired. How-  is a longitudinal sectional
view of the camera which ever, a sufficient red-eye phenomenon preventing
ef-  is shown in Fig. 9. Fig. 9 is an oblique view showing 4    
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In a state of stowing a flash de-  nel lens 51 to turn clockwise. The
urging force of the vice therein. Fig. 10 is a longitudinal sectional view
spring 52 is set at a value less than the friction force showing the camera
of Fig. 11 as In a wide-angle   oftheflashlghtemitting part43onthe
pivotshaft42. shooting position. Fig. 11 Is an oblique view showing
Therefore, when the flash light emitting part 43 Is in outline the camera
in the wide-angle shooting pos-   5   manually turned clockwise from Its
state shown in ition. Fig. 12 Is a longitudinal sectional view showing
Fig. 8, the Fresnel lens also turns clockwise following the camera In a
telephoto shooting position. Fig. 13  the part 43. Then, the turning
movement comes to a is an oblique view showing a flash light emitting part.
stop when a stopper 51 d which is disposed nearto the Referring to these
drawings, a camera body 41 has a  rotation center of the Fresnel lens 51
comes to abut circular front side and cylindrically extends In the opt-  10
on an angular part 48a which is disposed above the Ical axis direction. A
pivot shaft42 Is disposed approx-  first lens group block 48, as shown in
Fig. 10. A sec- imately on the upper front edge of the camera body  ond
lens group block 53 Is arranged to carry a second 41. A flash light
emitting part 43 is pivotally attached  photo-taking lens group 54. A
differential cam 55 Is to the camera body 41 in such away as to be turnable
formed In one unified body with the second lens on the pivot shaft 42.
Further, a flash tube 44 is em-   15  group block 53. Athird lens group
block 56 is arranged ployed as a light emitting part for flash photography.
to carry a third photo-taking lens group 57. The third Areflection shade 45
is provided with a lighttransmis-  lens group block 58 is provided with a
third lens group sive protection plate 46. The protection plate 46 is dis-
bar 58; and a follower 59 which is disposed near the posed in front of the
reflection shade 45. A prelimin-  left end of the third lens group bar 58
and Is arranged ary Illumination lamp 65 is employed as a light emit-  20
to move together with the third lens group bar 58. A ting part for
preventing the red-eye phenomenon. A  known film cartridge 60 contains a
film. The film flash light emitting unit is formed by these members.
pulled out from the cartridge 60 is wound around a The preliminary
illumination lamp 65 is mounted on  spool 62 disposed within a spool
chamber 61. The the reflection shade 45. The light emitted from the  film
Is taken up onto the spool 62 after passing an lamp 65 is thus arranged to
be reflected by the reflec-  25  aperture 63 where the film can be exposed
to light. A tion shade 45 and is directed to a photo-taking object  roller
64 Is arranged to push the film against the spool at a given angle of light
distribution. Further, a friction  62. member such as a wave washer Is
Interposed in be-      The third embodiment which is arranged In the tween
the above-stated pivot shaft 42 and the shaft  manner as described above
operates as follows: The hole of the flash light emitting part 43. The part
43 Is  30  flash device stowing state of the embodiment Is first thus
arranged to be held in a desired turning position  described. In this
state, the Fresnel lens 51 is stowed relative to the camera body 41 by
virtue of the wave  In a folded shape In a recessed part formed on the
washer which is not shown. A main switch 47 is dis-  frontside of the
camera body 41. Since the frontside posed near to the above-stated pivot
shaft 42. The  of the first lens group 49 is in a concave shape under main
switch 47 is arranged to be In an off-state in  35  this condition, the
external surface of the Fresnel lens which two contact pieces thereof are
separated from  51 never abuts on the first lens group 49. Meanwhile, each
other when the camera is In a carryable state (a  the flash light emitting
part 43 Is likewise folded down flash device stowing state) as shown In
Fig. 8. A pro-  on the front side of the camera body 41. In this case,
truding action part 43a is formed near to the shaft  the protection plate
46 of the flash light emitting part hole of the flash light emitting part
43. When the flash   40  43 Is opposed to the Inner surface 51 b of the
Fresnel light emitting part 43 is turned about 180 degrees up-  lens 51 and
Is stowed In the above-stated recessed ward, the action part 43a pushes the
contact pieces  part 51c. Further, the Fresnel lens 51 is formed in a of
the main switch 47 to turn on the main switch 47.  meniscus lens shape
having a convex part in the mid- A first lens group block 48 which serves
as a photo-  die thereof. This shape not only Imparts a sufficient taking
lens barrel of the camera is arranged to carry  45  strength to the Fresnel
lens 51 but also gives suffi- a first photo-taking lens group 49 and has a
pivot  cient stowing space. shaft 50 disposed approximately on the upper
front    In using the flash device for a wide-angle shot, edge. A Fresnel
lens 51 which is a light condensing  the embodiment operates as follows: To
get the cam- member is pivotally attached to the first lens group  era
ready for this operation, the flash device can be block 48 through the
pivotal shaft 50. The Fresnel  50   manually set In position by applying a
finger to the lens 51 consists of a convex arcuate external surface  lower
end of the flash light emitting part 43 and by 51a; an Internal surface 51b
which Is formed into a  turning it from its state of Fig. 8 about 180
degrees Fresnel form on the side opposite to the external sur-  clockwise
on the pivot shaft 42 to bring it into a state face 51a; and a recessed
part 51c in which a protrud-  as shown in Figs. 10 and 11. As mentioned
above, the ing part (on the side of the protection plate 46) of the   55
Fresnel lens 51 follows the movement of the flash flash light emitting part
43 is placed when the flash  light emitting part 43 by turning also
clockwise about device (the flash light emitting part 43) Is stowed into
180 degree on its pivot shaft 50. The Fresnel lens 51 the camera. A spring
52 is arranged to urge the Fres-  and the flash light emitting part 43 are
thus brought 5    
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Fig. 10 with a given space kept be-  Fourth Embodiment: tween them. The
pivot shaft 50 of the Fresnel lens 51 is disposed farther forward than the
pivot shaft 42 of  A fourth embodiment of this invention is descri- the
flash light emitting part 43 in front of the camera  bed with reference to
Figs. 15 to 18 as follows: In this body 41 (on the left side as viewed on
Fig. 10). There-   5   case, the light condensing lens of the flash device
is fore, compared with the flash device stowing state as  arranged to be
stationary. Meanwhile, a light emitting shown in Fig. 8, the space between
the flash light  unit is arranged to be movable to ensure efficient il-
emitting part 43 and the Fresnel lens 51 becomes  lumination at an adequate
light distribution angle wider. This arrangementenhancesthe lightcondens-
(characteristic) with the flash light and the red-eye ing effect attainable
with the Fresnel lens 51. Further,  10  phenomenon preventing lamp. The
position of the in the flash device using state shown in Fig. 10, the
light emitting unit is shifted according to a change In optical axis of the
flash light emitting part 43 and that  the focal length of the photo-taking
lens. of the Fresnesl lens 51 coincide with each other. This  Fig. 15 is an
oblique view showing in outline a arrangement gives a flash light
distribution angle cor-  lens-shutter type camera provided with a zoom lens
responding to the wide-angle shooting position of the   15  and a zoom
flash device arranged according to the in- photo-taking optical system of
the camera. Mean-  vention. This camera comprises a zoom lens barrel while,
the preliminary Illumination lamp 65 which is  block 130, a zoom motor 70
which is arranged to drive provided for preventing the red-eye phenomenon
is  the lens barrel block 130, the zoom flash device 90 disposed close to
the flash tube 44. The light distrib-  and a power-variable
viewfinderdevice 80 which con- uting characteristic of the lamp 65 Is as
shown in Fig.  20  sists of lenses L1, L2 and L3. They are mounted on a
14(a). As shown, the light distribution characteristicof  camera body which
Is not shown. the lamp 65 resembles that of the flash light shown in  Like
in the case of Fig. 13, a preliminary illumin- Fig. 14(b).
ation lamp which is not shown is mounted on the re- Further, when the flash
light emitting part 43 is  flection shade of the light emitting part 98 of
the zoom ready for use by turning it upward as mentioned   25  flash device
90. above, the action part 43a of the flash light emitting  The basic
arrangement of the camera of this part 43 turns on the main switch 47. This
allows the  (fourth) embodiment is as follows: The light emitting
photographer to operate a shutter release button, etc.  part 96 of the zoom
flash device 90 and the lens L2 which are not shown. In other words, this
brings the  of the power-variable viewfinder device 80 are ar- camera into
a so-called standby state.       30  ranged to be driven by shifting right
and left the pos- Next, the operation of the embodiment in using  ition of
a cam plate 82. The light emitting part 98 is the flash device for a
telephoto shot is described with  movable back and forth along the optical
axis by a reference to Fig. 12 as follows: The first lens group  joint
action of an illumination angle varying cam face block 48 is first moved
forward from the front side of  88 of the cam plate 82 and a zoom lever
120. The lens the camera along the optical axis (leftward as viewed   35
L2 is movable back and forth along the optical axis by on Fig. 10). The
Fresnel lens 51 which is arranged In  a joint action of its protruding part
81 and a cam slot one unified body with the first lens group block 48  86
of thecam plate 82 which isfitted on the protruding also moves along with
the first lens group block 48 in  part 81. the same direction. This
increases the space be-     The movement of the light emitting part 96 and
tween the Fresnel lens 51 and the flash light emitting  40  that of the
lens L2 vary with the focal length of the part 43. Therefore, the flash
light of the flash tube 44  zoom lens. Referring to Fig. 18, the right end
position and the red-eye phenomenon preventing light of the  of the cam
plate 82 indicated by a full line represents lamp 65 can be efficiently
condensed according to  a long focal length position while its left end
position the zooming movement of the photo-taking optical  indicated by a
two-dot chain line represents a short system with a light distributing
characteristic (at a   45  focal length position. A rack 84 which is formed
along light distribution angle) corresponding to the zooming  the lower end
face of a bent part of the cam plate 82 of the optical system as shown in
Figs. 14(a) and  and the output gear of a reduction gear train 78 are
14(b). When the camera is set in the condition as  arranged to jointly
impart a driving force to the cam shown in Fig. 12, the air spaces between
the first lens  plate 82 in association with the power varying action group
49 and the second lens group 54 and between  50  of the zoom lens. For this
purpose, a pinion 74 which the second lens group 54 and the third lens
group 57  is provided on the input shaft 75 of the reduction gear are
changed from the spaces shown in Fig. 10. The  train is arranged to engage
a sector gear 132 which wide-angle position of the photo-taking optical
sys-  is provided on the lens barrel block 130. tem is thus shifted to a
telephoto position.         The light emitting part 96 of the flash device
90 The description of the driving circuit of the third  55  is constantly
urged toward the short focal length side embodiment is omitted, because it
is identical with  by a spring 101. The cam abutting face 121 of the that
of the first embodiment described in the forego-  zoom lever 120 is thus
arranged to be constantly ing.
abutting on the cam face 88 of the cam plate 82. 6    
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when a zooming operation Is  this invention, an auxiliary light emitting
part for au- performed, a zoom motor 70 rotates to cause the   tomatic
focusing may be arranged to serve as the red- zooming action of the lens
barrel block 130. Then, the  eye phenomenon preventing light emitting part
of cam plate 82 makes a reciprocating motion right and  each of the
embodiments described. left through the sector gear 132, the pinion 74, the
re-   5  Each of the embodiments described is capable of duction gear train
78 and the rack 84. The movement  giving a sufficient red-eye phenomenon
preventing of the cam plate 82 causes the magnification, i.e., the  effect
without necessitating any arrangement to In- field, of the power-variable
viewfinder device 80 to  crease the output of the light emitting part
provided change accordingly as the focal length of the lens bar-  for the
prevention of the red-eye phenomenon. This rel block 130 changes. At the
same time, the zoom   10  permits use of a compact, low-cost lamp as the
red- lever 120 having the cam abutting face 121 which  eye phenomenon
preventing light emitting part. Fur- comes into sliding contact with the
Illumination angle  ther, a reflection shade, a protectorand a Fresnel lens
varying cam face 88 swings to move the light emitting  are used in common
for both the light emitting part for part 96 back and forth. The
illumination angle of the  prevention of the red-eye phenomenon and the
light zoom flash device 90 thus changes according to the   15  emitting
part for flash photography. That feature not change in the focal length
(angle of view) of the lens  only permits reduction in cost but requires no
extra barrel block 130. The change In the illumination angle  space for the
red-eye phenomenon preventing light of the zoom flash device 90 causes the
light distribu-  emitting part, so that the camera can be arranged in tion
characteristic of the flash device and that of the  a compact size. The
invention Is, therefore, highly ad- red-eye phenomenon preventing lamp as
shown In  20  vantageous in practical applications. Figs. 14(a) and 14(b)
in the same manner as the third embodiment. Fig. 16 shows the light
emitting part 96 In a mini-  Claims mum illumination angle position which
Is atthe utmost distance from the light condensing lens 94. Con-  25  1. A
red-eye phenomenon reducing device compris- versely, Fig. 17 shows the
light emitting part 98 in a  Ing: maximum illumination angle position which
is located    (a) first light emitting means (1,31,44) for closest to the
the light condensing lens 94.            emitting an illumination light for
flash photog- The description of the driving circuit of the fourth  raphy;
embodiment is omitted, because it is identical with  30  (b) second light
emitting means (3,33,65) for that of the first embodiment described in the
forego-   emitting an Illumination light for preventing ing.
the red-eye phenomenon; and In the third and fourth embodiments, the method
(c) common directing means (51) for directing of varying the angle of
illumination, to which the pres-  the lights emitted by said first and
second ent invention is applied, may be attained by making   35  light
emitting means to an object. the reflection shade variable or by taking
other vari- ous means.                                        2. A device
according to Claim 1, wherein said first The third and fourth embodiments
have been de-    light emitting means (1,44) comprises a xenon scribed as
arranged to mechanically vary the illumin-  flash tube. ation angle of the
flash device in association with the   40 movement of the photo-taking zoom
lens. However,  3. A device according to any previous claim where- this
invention Is not limited to such mechanical ar-  in said second light
emitting means (3,33,65) rangement. In accordance with the invention, a
cam-  comprises a preliminary illumination lamp era may be arranged to
convert information on the fo-  (3,33,65). cal length of the lens Into an
electrical signal, like in  45 the case of a single-lens reflex camera, to
transmit  4. A device according to any previous claim, where- the signal to
a flash device and to determine the    in said preliminary illumination
means (3,33,65) zooming position of the flash device according to this  is
disposed on the optical axis of said flash Illu- signal on the side of the
flash device. It is also possi-  mination means (1,31,44). ble to vary the
light distributing characteristic step-  50 wise instead of zooming the
flash device.         5. A device according to any previous claim, further
Further, a lamp is used as a light source for pre-  comprising light
distribution characteristic vary- venting the red-eye phenomenon In each of
the em-    ing means (34,51,94) for varying a light distribu- bodiments
described. However, the Invention is not   tion characteristic of said
flash illumination limited to the use of a lamp for this purpose. Any light
55  means and said preliminary Illumination means. emitting manner such as
LED or the like may be em- ployed in place of the lamp.
6. A device according to claim 5, wherein said light It goes without saying
that, in accordance with   distribution characteristic varying means (94)
op- 7    
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15, when a zooming operation is  this invention, an auxiliary light
emitting part for au- performed, a zoom motor 70 rotates to cause the
tomaticfocusing may be arranged to serve as the red- zooming action of the
lens barrel block 130. Then, the  eye phenomenon preventing light emitting
part of cam plate 82 makes a reciprocating motion right and  each of the
embodiments described. left through the sector gear 132, the pinion 74, the
re-   5  Each of the embodiments described is capable of duction gear train
78 and the rack 84. The movement  giving a sufficient red-eye phenomenon
preventing of the cam plate 82 causes the magnification, I.e., the  effect
without necessitating any arrangement to in- field, of the power-variable
viewfinder device 80 to  crease the output of the light emitting part
provided change accordingly as the focal length of the lens bar-  for the
prevention of the red-eye phenomenon. This rel block 130 changes. At the
same time, the zoom   10  permits use of a compact, low-cost lamp as the
red- lever 120 having the cam abutting face 121 which   eye phenomenon
preventing light emitting part. Fur- comes into sliding contact with the
illumination angle  ther, a reflection shade, a protectorand a Fresnel lens
varying cam face 88 swings to move the light emitting  are used in common
for both the light emitting part for part 96 back and forth. The
illumination angle of the  prevention of the red-eye phenomenon and the
light zoom flash device 90 thus changes according to the   15  emitting
part for flash photography. That feature not change In the focal length
(angle of view) of the lens  only permits reduction in cost but requires no
extra barrel block 130. The change in the illumination angle  space for the
red-eye phenomenon preventing light of the zoom flash device 90 causes the
light distribu-  emitting part, so that the camera can be arranged in tion
characteristic of the flash device and that of the  a compact size. The
invention Is, therefore, highly ad- red-eye phenomenon preventing lamp as
shown In  20  vantageous in practical applications. Figs. 14(a) and 14(b)
in the same manner as the third embodiment. Fig. 16 shows the light
emitting part 96 in a mini-  Claims mum illumination angle position which
is at the utmost distance from the light condensing lens 94. Con-  25  1.
Ared-eyephenomenonreducingdevicecompris- versely, Fig. 17 shows the light
emitting part 96 In a  ing: maximum illumination angle position which is
located     (a) first light emitting means (1,31,44) for closest to the the
light condensing lens 94.             emitting an illumination light for
flash photog- The description of the driving circuit of the fourth  raphy;
embodiment is omitted, because it Is identical with  30  (b) second light
emitting means (3,33,65) for that of the first embodiment described in the
forego-    emitting an Illumination light for preventing ing.
the red-eye phenomenon; and In the third and fourth embodiments, the method
(c) common directing means (51) for directing of varying the angle of
Illumination, to which the pres-  the lights emitted by said first and
second ent invention is applied, may be attained by making   35  light
emitting means to an object. the reflection shade variable or by taking
other vari- ous means.                                         2. A device
according to Claim 1, wherein said first The third and fourth embodiments
have been de-    light emitting means (1,44) comprises a xenon scribed as
arranged to mechanically vary the illumin-  flash tube. ation angle of the
flash device in association with the   40 movement of the photo-taking zoom
lens. However,   3. A device according to any previous claim, where- this
invention is not limited to such mechanical ar-  in said second light
emitting means (3,33,65) rangement. In accordance with the invention, a
cam-   comprises a preliminary illumination lamp era may be arranged to
convert information on the fo-  (3,33,65). cal length of the lens into an
electrical signal, like in  45 the case of a single-lens reflex camera, to
transmit  4. A device according to any previous claim, where- the signal to
a flash device and to determine the     in said preliminary illumination
means (3,33,65) zooming position of the flash device according to this  is
disposed on the optical axis of said flash illu- signal on the side of the
flash device. It is also possi-  mination means (1,31,44). ble to vary the
light distributing characteristic step-  50 wise instead of zooming the
flash device.          5. A device according to any previous claim, further
Further, a lamp is used as a light source for pre-  comprising light
distribution characteristic vary- venting the red-eye phenomenon in each of
the em-     ing means (34,51,94) for varying a light distribu- bodiments
described. However, the invention is not    tion characteristic of said
flash illumination limited to the use of a lamp for this purpose. Any light
55  means and said preliminary illumination means. emitting manner such as
LED or the like may be em- ployed in place of the lamp.
6. A device according to claim 5, wherein said light It goes without saying
that, in accordance with    distribution characteristic varying means (94)
op- 7    
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accordance with a change in the focal    is mounted as a unitand in common
with theflash length of a photo-taking optical system (130).
illumination means. 7. A device according to claim 6, wherein said light
19. A camera having the device as claimed in any distribution
characteristic varying means oper-   5  previous claim. ates to increase or
reduce the angle of illumina- tion of said flash illumination means and
said pre-  20. A camera according to claim 19, further compris- liminary
illumination means as the focal length of  Ing a photo-taking optical
system having a vari- said photo-taking optical system (130) either de-
able focal length. creases or Increases respectively.         10 21. An
optical apparatus having the device as 8. A device according to any of
claims 5 to 7, where-  claimed in any of claims 1 to 17. in said light
distribution characteristic varying means (94) includes means for
displacing said second light emitting means.               15
Patentanspriche 9. A device according to any of claims Ito4, where-  1.
Vorrichtung zum Verringern des "Rote-Augen"- in said directing means
includes a reflector       Effekts mit: (2,32,45) arranged to surround said
first and sec-    (a) elner ersten Uchtemlbsions-Vorrichtung ond light
emitting means.                  20         (1, 31, 44) zum Emittieren
elnes Beleuch- tungsllchts fOr Blltzllchtaufnahmen; 10. A device according
to any of claims 1 to 5, and 9    (b) einer zwelten
Lichtemssions-Vorrichtung in which said directing means includes a protec-
(3, 33, 65) zum Emittieren elnes Beleuch- tor (34) disposed in front of
said first and second   tungslichts zum Verhindern des "Rote-Au- light
emitting means.                      25         gen%-Effekts; und (c) elner
gemeinsamen Rlchtung gebenden 11. A device according to any previous claim,
where-     Vorrichtung (51) zum Lenken des von der er- in said directing
means includes means (94) for       sten und zwelten
Uchtemissions-Vorrichtung condensing the light beams emitted by said first
emittlerten Lichts zu einem Objekt. and second light emitting means.
30 2. Vorrichtung nach Anspruch 1, bel der die erste 12. Adevice according
to claim 11, wherein said con-   Llchtemissbone-Vorrichtung (1, 44) eine
Xenon- densing means comprises a condenser lens.          Blitzlichtrfhre
umfait. 13. Adevice according to claim 10, wherein said pro-  35  3.
Vorrichtung nach einem dervorhergehenden An- tector includes condenser
lens.                    sprOche, bel der die zweite Lichtemissions-
Vorrichtung (3,33,65) elne Vorbeleuchtungalam- 14. A device according to
claim 8, wherein said light  pe (3, 33, 65) umfa~t. distributing
characteristic varying means in- f>      cludes means for displacing a
reflecting means   40  4. Vorrichtung nach elnem dervorhergehenden An-
(96).                                              sprfche, bel der die
Vorbeieuchtungsvorrichtung (3, 33, 65) auf der optischen Achee der
Blitzlicht- 15. Adevice according to claim 10 wherein said light
Beieuchtungsvorrichtung (1, 31, 44) angeordnet distributing characteristic
varying means in-      lst. cludes means for displacing said protector.  A
5. Vorrichtung nach elnem dervorhergehenden An- 16.
Adeviceaccordingtodalm11or12, whereinsaid         sprOche,   die   zudem
elne    Ucht- light distributing characteristic varying means In-
Verteilungscharaktristik-Verlnderungsvorrich cludes means for displacing
said condensing         tung (34, 51, 94) zum Verindern einer Licht- means.
50      Verteilungscharakteristik der Blitzlicht-Beleuch- tungsvorrichtung
und der Vorbeleuchtungsvor- 17. A device according to any previous claim,
further  richtung umfalt comprising a transistorfor turning on said second
light emitting means which Is connected between  6. Vorrichtung nach
Anspruch 5, bel der die Licht- the emitter of said transistor and the
ground of  66  Vertellungscharakteristik-Veranderungsvorrich said
transistor.                                   tung (94) In Obereinstimmung
mit einer Ande- rung der Brennweite elnes blldaufnehmenden 18. A device as
claimed In any previous claim, which   optischen Systems (130) arbeitet 8
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Verteilungscharakteristik-Verinderungsvorrich    schaltet let. tung
betrieben wird, um den Beleuchtungswlnkel der
Blitzilcht-Beleuchtungsvorrichtung und der  1& Vorrichtung nach einem
dervorhergehenden An- Vorbeleuchtungsvorrichtung zu vergr8Bern oder   5
sprfche, die als elne Einhelt und zusammen mit zu verringern, wenn sich die
Brennweitb des bild-  der Blitzilcht-Beleuchtungsvorrichtung zusam-
aufnehmenden optischen Systems (130) entwe-      mengebaut ist. der
verringert oder vergr8oert. 19. Kamera, die die in einem der vorhergehenden
8. Vorrichtung nach einem der Ansprfche 5 bis 7,  10  Ansprfche
beanspruchte Vorrichtung enthalt. bei der die
Licht-Vertellungsoharakteristik- Vergnderungsvorrichtung (94) elne
Vorrichtung  20. Kamera nach Anspruch 19, die zudem eln bild- zum
Verschieben der zweiten Lichtembslons-       aufnehmendes optieches System
enthilt, des ei- Vorrichtung enthilt.                              ne
veranderbare Brennweite hat. 15 9. Vorrichtung nach einem der Anspruiche 1
bis 4,  21. Optlsche Vorrichtung mit der in einem der An- bel der die
Richtung gebende Vorrichtung elnen   sprfche I bis 17 beanspruchten
Vorrichtung. Reflektor (2, 32, 45) enthalt, der angeordnet let, um die
erste und zweite Lichtemisslons- Vorrichtung zu umgeben.
20  Revendlcations 10. Vorrichtung nach elnem der AnsprOche I bis 5  1.
Dlsposetif reduisant le ph6nomene des yeux rou- und 9, bei der die Rlchtung
gebende Vorrichtung  ges, comportant: emne Schutzvorrichtung (34) enthalt,
die vor der    (a) un premier moyen (1, 31, 44) d'hmission ersten und
zweiten Llchtemissions-Vorrichtung   25  de lumiere destin6 A 6mettre une
lumlere angeordnet ist.                                     d'ecialrage
pour une photographie au flash; (b) un second moyen (3,33,65) d'emission de
11. Vorrichtung nach einem dervorhergehonden An-       lumlire destinb A
6mettre une lumiere d'hclal- sprfche, bel der die Rlchtung gebende Vorrich-
rage pour empecher le ph6nombne des yeux tung eine Vorrichtung (94) zum
Sammein der von  3o  rouges ; et der ersten  und  zweiten  Lichtemisslons-
(c) un moyen (51) de direction commune des- Vorrichtung emittierten
Lichtstrahlen enthilt.      tln6 A diriger lea lumieres 6mises par lesdits
premier et second moyens d'emisslon de lu- 12. Vorrichtung nach Anspruch
11, bei der die Sam-     meire sur un objet. molvorrichtung eine
Sammeilinse urnfait.  35 2. Dispositifsalon la revendication 1, dans loquel
le- 13. Vorrichtung nach Anspruch 10, bei der die        dit premier moyen
(1, 44) d'6mission de lumlbre Schutzvorrichtung eine Sammellinse enthalt.
comprend un tube flash au x6non. J   14. Vorrichtung nach Anspruch 8, bel
der die Licht-  40  3. Dispoktif selon l'une quelconque des revendica-
Vertbilungscharakberistik-Veranderungsvorrich    tions precedentes, dane
lequal ledit second tung eine Vorrichtung zum Verechieben einer Re-  moyen
d'6mislon de lumiere (3, 33, 65) flektor-Vorrichtung (96) enthalt.
comprend une lampe d'ecialrage pr6liminaire (3, 33,65). 15. Vorrichtung
nach Anspruch 10, bei der die Lkcht-  45
Verteilungscharaktdrlstik-Verlnderungsvorrich  4. Dispositif selon l'une
quelconque des revendica- tung eine Vorrichtung zum Verschieben der
tions precedentes, dons lequel ledit moyen Schutzvorrichtung enthalt.
d'6dalrage preliminalre (3, 33, 65) est dispos6 sur l'axe optique dudit
moyen d'dciairage au flash 16. Vorrichtung nach Anspruch 11 oder 12, bel
der  6o  (1, 31, 44). die Ucht-Vertellungscharaktorlstik-Verlnderungs-
vorrichtung elne Vorrichtung zum Verschleben  5. Dispositif selon l'une
quelconque des revendica- der Sammelvorrichtung enthilt.
tions pr6cedentbs, comportant en outre un moyen (34, 51, 94) de variation
d'une caract6ris- 17. Vorrichtung nach einem der vorhergehenden An-  65
tique de distribution de la lumiAre destin6 A faire sprfche, die zudem
einen Transistor zum Emn-     varier une caract6ristique de distribution de
la lu- schalten der zweiten Lichtemissions-Vorrichtung   mibre dudit moyen
d'6clalrage au flash et dudit enthalt, die zwlschen den Emitter des
Transistors  moyen d'6clairage preliminaire. 9 1 11111111111111111111S
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la revendication 5, dans loquel le-  16. Dibposatif selon la revondication
11 ou 12, dana dit moyen (94) de variation de la caract6ristique  loquel
ledit moyen de variation d'une caracteris- 



de distribution de la lumeire travaille en fonction  tique de distribution
de la lumibre comprend un d'une variation de la longueur focale d'un syste-
moyen destine A deplacer ledit moyen de me optique (130) de prise de vues.
6       condensation. x   7. Dispositifselon la revendication 6, dans
lequel la-  17. Dispositif selon l'une quelconque des revendica- dit moyen
de variation de la caractiristique de   tions pr6c6dentbs, comportant en
outre un tran- distribution de la lumibre travaille de fagon A aug-  sistor
destine A allumer ledit second moyen menterou reduire 'angle d'6ciairage
dudit moyen   10  d'6mission de lumiere qui est connect6 entre d'eclairage
au flash et dudit moyen d'eciairage   i'6mettbur dudit transistor et la
masse dud it tran- preliminaire lorsque la longueur focale dudit sys-
sistor. teme optique (130) de prise de vues diminue ou augmentb,
respectivement.                      18. Dispositif selon l'une quelconque
des revendica- 15     tions prec6dentes, qui est mont6 en tant quo bloc 8.
Dispositif selon i'une quelconque des revendica-  et est en commun avc le
moyen d'eciairage au tions 5 A 7, dans ioquel ledit moyen (94) de varia-
flash. tion d'une caracteristique de distribution de la lu- miere comprend
u n moyen destin6 A d6placer le-  19. Appareil de prise de vues comportant
le dispositif dit second moyen d'6mission de lumibre.   20      selon l'une
quelconque des revendications pre- c6denr'ts. 9. Dispositif selon l'une
quelconque des revendica- tions 1 A 4, dans lequel ledit moyen de direction
20. Apparel de prbes de vues selon la revendication comprend un r6flecteur
(2, 32, 45) dispose de fa-  19, comportant en outre un systeme optique de
gon a entourer lesdits premier et second moyens  25  pries de vues ayant
une longueur focale variable. d'6misslon de lumiere. 21. Apparell optique
comportant le dispositif selon 10. Dispositif selon i'une quelconque des
revendica-  'une quelconque des revendbcations 1 A 17. tions I A 5, et 9,
dans lequel ledit moyen de direc- tion comprend un protocteur (34) dispos6
en   30 avant desdits premier et second moyens d'6mis- sion de lumiere. 11.
Dispositif selon l'une quelconque des revendica- tions pr6cedentos, dana
lequel ledit moyen de di-  35 rection comprend un moyen (94) destin6 A
condenser les faisceaux lumineux 6mis par les- dits premier et second
moyens d'6mission de lu- minre. 40 12. Dispositif selon la revendication
11, dans lequel Iedit moyen de condensation comprend une len- tille de
condenseur. 13. Dispositif selon la revendication 10, dans loquel  45 ledit
protocteur comprend une lentille de conden- sour. 14. Dispositifselon la
revendication 8, dans lequel le- dit moyen de variation d'une
caract6ristique de   50 distribution de la umlere comprend un moyen destin6
A d6placer un moyen r6fi6chisaant (98). 15. Dispositif selon la
revendication 10, dans lequel ledit moyen de variation d'une
caract6ristique de  55 distribution de la lumiere comprend un moyen destin6
A d6placer ledit protecteur. 10 C 1111111111111111    


