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(57) ABSTRACT 

In a lens barrel, a ?are diaphragm is disposed on an optical 
path of lenses or in the vicinity thereof such that the ?are 
diaphragm can advance into and retreat from the optical path 
for cutting deleterious light corresponding to the lenses 
moving in the direction of the optical axis. This lens barrel 
can reliably cut deleterious light ?ux in a simple structure. 
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LENS BARREL HAVING A FLARE 
DIAPHRAGM WHICH CAN ADVANCE INTO 
AND RETREAT FROM THE OPTICAL PATH 
TO ELIMINATE DELETERIOUS LIGHT 
RESULTING FROM MOVEMENT OF THE 

LENS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a lens barrel having means 

for removing deleterious light in an optical path of a photo 
graphic optical system. 

2. RelatedArt Statement 
Conventionally, the structure for removing light beams 

other than those reaching a ?lm exposing plane in an optical 
path of a photographic optical system incorporated in a lens 
barrel has been widely known in the art. 

For example, Laid-open Japanese Utility Model No. 
63-160520 discloses a structure for moving a ?are dia 
phragm forwards and rearwards along the direction of the 
optical axis with a Zoom cam arranged in a Zoom lens barrel. 

Also, Laid-open Japanese Pat. Application No. 60-194414 
discloses a structure which includes a ?are diaphragm of a 
variable diameter so that the diameter of the ?are diaphragm 
is changed on a plane perpendicular to the optical axis. 

However, the structure disclosed in the above-mentioned 
Laid-open Japanese Utility Model No. 63-160520 has a 
problem in that deleterious light ?ux cannot be effectively 
out since the ?are diaphragm moves forwards and backwards 
along the optical axis. 

The structure disclosed in the above-mentioned Laid-open 
Japanese Pat. Application No. 60-194414, in turn, has a 
problem in that the siZe of the entire lens barrel becomes 
larger because of a large space required to accommodate the 
?are diaphragm. 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a lens 
barrel having a simple structure which is capable of reliably 
cutting deleterious light ?ux. 
A ?rst lens barrel of the present invention has a ?are dia 

phragm which is disposed on an optical path of lenses or in 
the vicinity thereof such that the ?are diaphragm can 
advance into and retreat from the optical path for cutting 
deleterious light corresponding to the lenses moving in the 
direction of the optical axis. 
A second lens barrel of the present invention comprises 

lenses forming a photographic optical system, a lens holding 
frame for holding the lenses, which is moved in the direction 
of the optical axis to perform a focal distance changing 
operation or a focusing operation for the photographic opti 
cal system, and a ?are diaphragm advanced into and 
retreated from a photographic optical path for cutting delete 
rious light in response to movements of the lens holding 
frame in the direction of the optical axis. 

Other features and advantages of the present invention 
will become fully apparent from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view illustrating a lens barrel 
according to a ?rst embodiment of the present invention 
which is in a wide-angled state; 
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2 
FIG. 2 is an exploded plan view of a portion of the lens 

barrel illustrated in FIG. 1; 
FIG. 3 is a cross-sectional view illustrating the lens barrel 

shown in FIG. 1 which is in a telephoto state; 

FIG. 4 is an exploded perspective view of a portion of the 
lens illustrated in FIG. 1; 

FIG. 5 is a cross-sectional view illustrating a lens barrel 
according to a second embodiment of the present invention 
which is in a wide-angle state; 

FIG. 6 is a cross-sectional view illustrating the lens barrel 
shown in FIG. 5 which is in a telephoto state; 

FIG. 7 is an exploded perspective view of a portion of the 
lens barrel illustrated in FIG. 5 which is in the wide-angle 
state; 

FIG. 8 is an exploded perspective view of the portion of 
the lens barrel illustrated in FIG. 5 which is in the telephoto 
state; 

FIG. 9 is a cross-sectional view illustrating a lens barrel 
according to a third embodiment of the present invention 
which is in a wide-angle state; 

FIG. 10 is a cross-sectional view illustrating the lens bar 
rel shown in FIG. 9 which is in a telephoto state; 

FIG. 11 is an exploded perspective view of a portion of the 
lens barrel illustrated in FIG. 9 which is in the telephoto 
state; 

FIG. 12 is a cross-sectional view illustrating a lens barrel 
according to a fourth embodiment of the present invention 
which is in a wide-angle state; 

FIG. 13 is a cross-sectional view illustrating the lens bar 
rel shown in FIG. 12 which is in a telephoto state; 

FIG. 14 is an exploded perspective view of a portion of the 
lens barrel illustrated in FIG. 12; 

FIG. 15 is a cross-sectional view illustrating a lens barrel 
according to a ?fth embodiment of the present invention 
which is in a wide-angle state; 

FIG. 16 is a cross-sectional view illustrating the lens bar 
rel shown in FIG. 15 which is in a telephoto state; 

FIG. 17 is an exploded perspective view of a portion of the 
lens barrel illustrated in FIG. 15; and 

FIG. 18 is a cross-sectional view of a portion of the lens 
barrel illustrated in FIG. 15. 

FIG. 19 is a cross-sectional view of a portion of a lens 
barrel showing an example of the third modi?ed embodi 
ment in which the ?are diaphragm is disposed on a lower 
side of a lens barrel. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A lens barrel according to the present invention will here 
inafter be described in connection with several preferred 
embodiments thereof with reference to the accompanying 
drawings. 

FIGS. 14 are views illustrating a ?rst embodiment of the 
lens barrel according to the present invention. FIG. 1 is a 
cross-sectional view illustrating the lens barrel according to 
the ?rst embodiment of the present invention which is in a 
wide-angle state; FIG. 2 is an exploded plan view of a por 
tion of the lens barrel; and FIG. 3 is a cross-sectional view of 
the lens barrel which is in a telephoto state. In addition, FIG. 
4 is an exploded perspective view of a portion of the lens 
barrel. 
A camera body, not shown, has a ?xed frame 1 fastened 

thereto for serving as the basis for supporting of a photo 
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graphic lens. A cam ring 2 is rotatably ?tted on the outer 
periphery of the ?xed frame 1 so as to be rotatable about an 
optical axis 0 and inhibited from moving in the direction of 
the optical axis. The cam ring 2 is driven by a driving source, 
not shoWn, such as, for example, a motor or the like to rotate 
about the optical axis relative to the ?xed frame 1. Inside the 
?xed frame 1, a ?rst lens frame 3 and a second lens frame 4 
are disposed for forWard and rearWard movements in the 
direction of the optical axis. The ?rst lens frame 3 holds a 
?rst lens group L1, While the second lens frame 4 holds a 
second lens group L2. 

Cam folloWers 3a are implanted in the outer periphery of 
the ?rst lens frame 3. While only one cam folloWer 3a is 
illustrated in FIG. 1 for avoiding complicated illustration, 
there are actually three cam folloWers (typically equi 
spaced) about the optical axis. Also, cam folloWers 4a are 
implanted in the outer periphery of the second lens frame 4, 
similar to the cam folloWers 3a in the ?rst lens frame 3. 
These cam folloWers 3a, 4a are ?tted in ?rst cam grooves 2a 
and second cam grooves 2b formed through the cam ring 2, 
respectively, via an elongated groove 1a extending along the 
direction of the optical axis formed through the ?xed frame 
1. These ?rst cam grooves 2a and second cam grooves 2b 
restrict the positions of the ?rst lens frame 3 and the second 
lens frame 4 in the direction of the optical axis, i.e., the 
positions of the ?rst lens group L1 and the second lens group 
L2 in the direction of the optical axis, and the cam folloWers 
3a, 4a are inserted in the elongated groove 1a of the ?xed 
frame 1 to restrict the rotation of the ?rst lens frame 3 and 
the second lens frame 4 about the optical axis relative to the 
?xed frame 1. 

At the back of the ?rst lens frame 3, a supporting shaft 3b 
and a rotation stopper shaft 3c are implanted in parallel With 
the optical axis and extending in the rearWard direction. The 
supporting shaft 3b is axially slidably ?tted in a ?tting hole 
4b formed through the second lens frame 4. Also, as illus 
trated in FIG. 2, the rotation stopper shaft 3c is slidably ?tted 
into a rotation stopper craW 4c radially disposed in the sec 
ond lens frame 4. The rotation stopper craW 4c extends in the 
radial direction and is open at the outer peripheral end. 

The supporting shaft 3b guides the second lens frame 4 to 
linearly advance relative to the ?rst lens frame 3, While the 
rotation stopper shaft 3c prevents the centers of the ?rst lens 
frame 3 and the second lens frame 4 from displacing, i.e., 
prevents the optical axes of the ?rst lens group L1 and the 
second lens group L2 from mutually displacing in the direc 
tion perpendicular to the optical axis. 

At the back of the second lens frame 4, a ?are diaphragm 
5 is rotatably supported by a shaft 6 implanted in the ?xed 
frame 1. The ?are diaphragm 5 is urged by a spring 7 (see 
FIG. 4) about the shaft 6 in the clockWise direction in the 
draWing. Also, the ?are diaphragm 5 has a cam folloWer 5a 
Which abuts on the outer periphery of the second lens frame 
4 and a cam slope 4d. Further, the ?are diaphragm 5 is 
formed at the loWer end thereof With an arc-shaped dia 
phragm edge 5b. 
A ?ange 1b is disposed at the rear end of the ?xed frame 1, 

and at the inner end of the ?ange 1b on the optical axis side, 
a reduced diameter portion 1c extending rearWards is 
formed. This reduced diameter portion 1c has a function of 
preventing photographic light ?ux from entering into the 
camera body. Further, in the camera body, not shoWn, a ?lm 
8 on Which the photographic light ?ux is focused is fed. 

In a Wide-angle state illustrated in FIG. 1, the ?rst lens 
frame 3 and the second lens frame 4 are restricted their posi 
tions in the direction of the optical axis by the cam folloWers 
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4 
3a, 4a and the ?rst cam grooves 2a and the second cam 
grooves 2b of the cam ring 2, respectively. 

In this Wide-angle state, the cam folloWer 5a of the ?are 
diaphragm 5 abuts on the outer periphery of the second lens 
frame 4. This causes the ?are diaphragm 5 to be held in the 
state illustrated in FIG. 1 against the urging force of the 
spring 7. Since the diaphragm edge 5b is positioned aWay 
from a Wide light beam 9 required to form a Wide image, 
emitted from the rear end of the second lens group L2, the 
Wide light beam 9 is focused at a predetermined point on the 
?lm 8 Without any obstacle. 

In this state, the cam ring 2 is rotated by a driving source, 
not shoWn, by a predetermined amount relative to the ?xed 
frame 1. This causes the ?rst cam grooves 2a and the second 
cam grooves 2b formed through the cam ring 2 to rotate 
relative to the elongated groove 1a formed through the ?xed 
frame 1, so that the cam folloWers 3a, 4a respectively 
advance along the optical axis. Simultaneously, the ?rst lens 
frame 3 and the second lens frame 4 advance integral With 
the ?rst lens group L1 and the second lens group L2 along 
the lens axis to a telephoto position illustrated in FIG. 3. 

In the telephoto state illustrated in FIG. 3, the ?rst lens 
frame 3 and the second lens frame 4 are positioned further 
forWard as compared With the Wide-angle position. With the 
advance of the second lens frame 4, its cam surface 4d also 
advances. Since the ?are diaphragm 5 is urged by the spring 
7 in the clockWise direction, the cam folloWer 5a folloWs the 
cam surface 4d of the second lens frame 4 to rotate in the 
clockWise direction, and the diaphragm edge 5b of the ?are 
diaphragm 5 projects toWard the optical axis as illustrated in 
FIG. 3. A telephoto light beam 10 required to form a tele 
photo image, in the photographic optical system, passes near 
the loWer end of the diaphragm edge 5b as illustrated in FIG. 
3 and is focused at a predetermined point on the ?lm 8 With 
out any obstacle. 

Here, a deleterious light beam causing a degraded image 
quality of photograph, When emitted from the rear surface of 
the second lens group L2, acts as a deleterious light beam 11 
illustrated in FIG. 3 if the ?are diaphragm 5 is not used, and 
the deleterious light beam reaches the ?lm 8 after being 
re?ected on the inner surface of the diameter reduced portion 
1c. HoWever, since the ?are diaphragm 5 is in a posture 
having a larger angle than in the Wide-angle state illustrated 
in FIG. 3, the deleterious light beam 11 is blocked its course 
by the diaphragm edge 5b and accordingly does not reach 
the ?lm 8. 
When the photographic optical system is changed from 

the Wide-angle state to the telephoto state, the posture of the 
?are diaphragm 5 is determined by the cam surface 4d of the 
second lens frame 4. Stated another Way, for passing a pho 
tographic light beam but blocking a deleterious light beam, 
the shape of the cam surface 4d, the shape of the ?are dia 
phragm 5, and the shape and the position of the cam folloWer 
5a may be appropriately changed to be applicable to differ 
ent types of lens barrels. It goes Without saying in this case 
that shapes and position optimal to a particular lens barrel 
should be employed. 

In the Zoom lens of the ?rst embodiment structured as 
described above, even if the focal distance is changed due to 
a Zooming operation, a photographic light beam required to 
form an image at each focal distance is passed While a del 
eterious light beam is reliably blocked, so that high quality 
photographs can be taken. 

Next, a second embodiment of the lens barrel according to 
the present invention Will be described With reference to 
FIGS. 5*8. FIG. 5 is a cross-sectional vieW illustrating the 
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lens barrel according to the second embodiment Which is in a 
Wide-angle state; FIG. 6 is a cross-sectional vieW of the same 
in a telephoto state; FIG. 7 is an exploded perspective vieW 
of a portion of the lens barrel in the Wide-angle state; and 
FIG. 8 is an exploded perspective vieW of the portion of the 
lens barrel in the telephoto state. 

Since the lens barrel according to the second embodiment 
has substantially the same structure as the aforementioned 
lens barrel according to the ?rst embodiment, the same 
members are only designated the same reference numerals, 
and a detailed description thereof is omitted for the sake of 
brevity. 
A ?are diaphragm 12 is formed by a ?exible material 

having light shielding and elastic properties such as silicon 
rubber or the like. The ?are diaphragm 12 is formed in a 
semicircular holloW disk shape having a ?at surface perpen 
dicular to the optical axis 0 as illustrated in FIG. 8. 

The outer periphery 12a of the ?are diaphragm 12 is 
secured to the inner surface of a ?xed frame 1. This secured 
position is opposite to a cam surface 4d When a second lens 
frame 4 is in a Wide-angle position. The ?are diaphragm 12 
has a free end on the inner peripheral side, and a diaphragm 
edge 12b is formed at a position nearer to the optical axis 
beyond the outer periphery of the second lens frame 4. 
When the lens barrel is in the Wide-angle state, the cam 

surface 4d of the second lens frame 4 is positioned inside 
and to the right of the ?are diaphragm 12, as illustrated in 
FIGS. 5 and 7. The cam surface 4d and the outer periphery of 
the second lens frame 4 deform and enlarge the diaphragm 
edge 12b of the ?are diaphragm 12. In this sate, a Wide light 
beam 9 reaches a predetermined position on a ?lm 8 Without 
any obstacle. 

When a cam ring 2 is rotated to advance a ?rst lens frame 
3 and the second lens frame 4 to a telephoto position, the 
cam surface 4d of the second lens frame 4 moves forWard 
from the inside of the ?are diaphragm 12, so that the dia 
phragm edge 12 of the ?are diaphragm 12 becomes free. 

In this state, While a telephoto light beam 10 can pass 
inside the diaphragm edge 12b and reach the ?lm 8, a delete 
rious light beam 11 is blocked by the ?are diaphragm 12 so 
that it cannot reach the ?lm 8. 

In the lens barrel according to the second embodiment 
structured as described above, since the ?are diaphragm can 
be formed of a single sheet-like member, a manufacturing 
cost can be reduced. 

While in the second embodiment, the ?are diaphragm 12 
is disposed only in an upper half portion of the lens barrel, it 
goes Without saying that one ?are diaphragm may be dis 
posed in a loWer half portion or tWo ?are diaphragms may be 
disposed in both of the upper and loWer portions. 

Next, a third embodiment of the lens barrel according to 
the present invention Will be described With reference to 
FIGS. 9*11. FIG. 9 is a cross-sectional vieW illustrating the 
lens barrel according to the third embodiment Which is in a 
Wide-angle state; FIG. 10 is a cross-sectional vieW of the 
lens barrel in a telephoto state; and FIG. 11 is an exploded 
perspective vieW of a portion of the lens barrel in the tele 
photo state. 

Since the lens barrel according to the third embodiment 
has substantially the same structure as the lens barrels of the 
aforementioned ?rst and second embodiments, the same 
members are designated by the same reference numerals, 
and a detailed description thereof is omitted. 
A ?are diaphragm 13 is formed by a ?exible material 

having light shielding and elastic properties, such as, for 
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6 
example, a black light shielding polyester sheet. The ?are 
diaphragm 13 is formed in a substantially rectangular shape 
having a ?at surface perpendicular to the optical axis 0, and 
arc-shaped upper and loWer sides, as illustrated in FIG. 11. 
The outer periphery 13a of the ?are diaphragm 13 is 

secured to the inner surface of a ?xed frame 1. This secured 
position is opposite to a cam surface 4d in a second lens 
frame 4 When the second lens frame 4 is in a Wide-angle 
position. The ?are diaphragm 13 has a free end on the inner 
peripheral side, and a diaphragm edge 13b is formed at a 
position nearer to the optical axis beyond the outer periphery 
of the second lens frame 4, When it is free. 
When the lens barrel is in the Wide-angle state, the second 

lens frame 4 is positioned inside and to the left of the ?are 
diaphragm 13 as illustrated in FIG. 9. The rear end surface of 
the second lens frame 4 urges the diaphragm edge 13b of the 
?are diaphragm 13 rearWards to urge the ?are diaphragm 13 
into a curved shape such that the diaphragm edge 13b is 
retreated outside the optical path of the lens. In this state, a 
Wide light beam 9 reaches a predetermined position on a ?lm 
8 and is focused thereon Without any obstacle. 
When a cam ring 2 is rotated to advance a ?rst lens frame 

3 and the second lens frame 4 to a telephoto position, the rear 
end surface of the second lens frame 4 moves forWards 
beyond the ?are diaphragm 13. Thus, the diaphragm edge 
13b of the ?are diaphragm 13 becomes free. 

In this state, While a telephoto light beam 10 can pass 
inside the diaphragm edge 13b and reach the ?lm 8, a delete 
rious light beam 11 is blocked by the ?are diaphragm 13 and 
cannot reach the ?lm 8. 

In the lens barrel according to the third embodiment struc 
tured as described above, since the ?are diaphragm 13 can be 
formed of a single sheet-like member, a manufacturing cost 
can be reduced. 

FIG. 19 is a modi?cation of the third embodiment shoW 
ing hoW deleterious light 11' may be eliminated by ?are 
diaphragm 13' Which is disposed on the loWer side of the 
optical axis 0. 

Next, a fourth embodiment of the lens barrel according to 
the present invention Will be described With reference to 
FIGS. 12*14. FIG. 12 is a cross-sectional vieW illustrating 
the lens barrel according to the fourth embodiment Which is 
in a Wide-angle state; FIG. 13 is a cross-sectional vieW of the 
lens barrel in a telephoto state; and FIG. 14 is an exploded 
perspective vieW of a portion of the lens barrel. 

Since the lens barrel according to the fourth embodiment 
has substantially the same structure as the lens barrels of the 
aforementioned ?rstithird embodiments, the same members 
are designated by the same reference numerals, and a 
detailed description thereof is omitted. 
A ?are diaphragm 14 has a supporting hole 14a into Which 

a shaft 15 is rotatably inserted. This shaft 15 is ?xed to a 
?xed frame 1, so that the ?are diaphragm 14 is rotatably 
supported by the ?xed frame 1. A cam folloWer 14b of the 
?are diaphragm 14 is inserted into a ?are diaphragm cam 2c 
of a cam ring 2 through an escape groove 1d formed through 
the ?xed frame 1. In addition, an arc-shaped diaphragm edge 
14c as illustrated in FIG. 14 is formed in the ?are diaphragm 
14 on the side opposite to the cam folloWer 14b and the 
supporting hole 14a. 
On the outer periphery of the cam ring 2, a gear 2d is 

disposed along the circumferential direction and is coupled 
to an output shaft 17 of a Zoom motor 18 through a driving 
gear 16. 
The cam folloWer 14b of the ?are diaphragm 14 is posi 

tioned at a Wide-side end of the ?are diaphragm cam 2c of 
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the cam ring 2 as illustrated in FIG. 12. Since the ?are dia 
phragm 14 is rotated about the shaft 15 in the counter 
clockwise direction, the diaphragm edge 14c of the ?are 
diaphragm 14 is retreated outside the optical path, Where a 
Wide light beam is not blocked. The Wide light beam 9 there 
fore reaches a ?lm 8 Without any obstacle. 

When the cam ring 2 is rotated by Zoom motor 18 to 
advance the ?rst lens frame 3 and the second lens frame 4 in 
the direction of the optical axis to the positions indicated in 
FIG. 13, the lens barrel is in a telephoto state. During this 
operation, the cam folloWer 14b of the ?are diaphragm 14 is 
retreated from a Wide position indicated by W in FIG. 14 to a 
telephoto position indicated by T in FIG. 14 in the ?are 
diaphragm cam 2c. This causes the ?are diaphragm 14 to 
rotate about the shaft 15 in the clockWise direction from the 
state illustrated in FIG. 12 until the diaphragm edge 14c 
reaches near the rear end surface of the second lens frame 4, 
as illustrated in FIG. 13. 

In this state, a telephoto light beam 10 passes near the 
loWer end of the diaphragm edge 14c and reaches the ?lm 8. 
HoWever, a deleterious light beam 11 having a large emitting 
angle is cut by the ?are diaphragm 14 and does not reach the 
?lm 8. 

In this ?are diaphragm 14, since the timing of advancing 
into and retreating from the optical path can be arbitrarily set 
by the shape of the ?are diaphragm cam 2c formed through 
the cam ring 2, the position of the ?are diaphragm 14 can be 
set in accordance With a change in focal distance, thereby 
making it possible to more effectively cut deleterious light 
beams. 

Next, a ?fth embodiment of the lens barrel according to 
the present invention Will be described With reference to 
FIGS. 15*18. FIG. 15 is a cross-sectional vieW illustrating 
the lens barrel according to the ?fth embodiment Which is in 
a Wide-angle state; FIG. 16 is a cross-sectional vieW illus 
trating the lens barrel in a telephoto state; FIG. 17 is an 
exploded perspective vieW of a portion of the lens barrel; and 
FIG. 18 is a cross-sectional vieW of a portion of the lens 
barrel. 

Since the lens barrel according to the ?fth embodiment 
has substantially the same structure as the aforementioned 
?rstifourth embodiments, the same members are designated 
by the same reference numerals, and a detailed description 
thereof is omitted. 
A ?are diaphragm 19 is pivotably supported by a shaft 20 

Which is ?xed to a ?xed frame 1. The outer periphery of a 
portion of the ?are diaphragm 19, into Which the shaft is 
inserted, is formed With a gear 19a. The gear 19a is meshed 
With a Worm gear 21 rotatably projecting from the ?ange 1b 
of the ?xed frame 1. 
An arc-shaped diaphragm edge 19b is formed at the loWer 

end of the ?are diaphragm 19, as illustrated in FIG. 17. 
A diaphragm gear 22 is ?xed coaxially With a coupling 

shaft 21a of the Worm gear 21 at the back of the Worm gear 
21 beyond ?ange 1b. The diaphragm gear 22 is rotatably 
supported by the ?xed ?ame 1, and meshed With a smaller 
diameter gear of a ?rst coupling gear 23 rotatably supported 
by the ?ange 1b. Further, a larger diameter gear of the ?rst 
coupling gear 23 is meshed With a smaller diameter gear of a 
second coupling gear 24 rotatably supported above the ?rst 
coupling gear 23, While a larger diameter gear of the second 
coupling gear 24 is meshed With a smaller diameter gear of a 
third coupling gear 25 rotatably supported above the second 
coupling gear 24. Further, a larger diameter gear of the third 
coupling gear 25 is provided With a coupling shaft 25a 
extending through the ?ange 1b, and a driving gear 25b, 
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8 
meshed With a gear 2d formed around the outer periphery of 
a cam ring 2, is disposed at the front of the coupling shaft 
25a. A larger diameter gear of the third coupling gear 25 is 
meshed With an output gear 27 coupled to an output shaft 
26a extending from a motor 26. 

Stated another Way, the above-mentioned ?rst coupling 
gear 23, second coupling gear 24, and third coupling gear 25 
form a transmission gear train for transmitting a driving 
force from the motor 26 to the gear 19a of the ?are dia 
phragm 19 and to the gear 2d of the cam ring 2. 

A disk-shaped light shielding plate 28 formed With teeth 
around the periphery is disposed on the output shaft 26a of 
the motor 26, such that a driving amount of the motor 26 can 
be monitored by detecting the teeth of the light shielding 
plate 28 by a photo-interrupter 29. 

Also, as illustrated in FIG. 18, the ?are diaphragm 19 and 
the Worm gear 21 are accommodated in a space provided by 
cutting a second lens frame 4 and a second lens group L2 in 
an oval shape. 

In a Wide-angle state as illustrated in FIG. 15, the ?are 
diaphragm 19 is in a posture substantially parallel With the 
optical axis 0. In this state, the ?are diaphragm 19 is accom 
modated in the space provided by cutting the second lens 
frame 4 in an oval shape. 

In the Wide-angle state, the ?are diaphragm 19 is rotated 
to a position substantially parallel With the optical axis, as 
illustrated. The diaphragm edge 19b is completely retreated 
from the optical path of the photographic optical system, so 
that a Wide light beam 9 reaches a ?lm 8. 

In this state, as the motor 26 is rotated, the photo 
interrupter 29 detects the rotation of the motor 26 to drive the 
cam ring 2 from the rotating position in the Wide-angle state 
to a rotating position in a telephoto state. A driving force of 
the motor 26 is also transmitted to the Worm gear 21 through 
the above-mentioned ?rst coupling gear 23, second coupling 
gear 24, third coupling gear 25, and the diaphragm gear 22, 
Whereby the ?are diaphragm 19 is rotated about the shaft 20 
in the counter-clockWise direction, so that the diaphragm 
edge 19b is moved behind the rear end surface of the second 
lens frame 4 as illustrated in FIG. 16. 

In this state, While the telephoto light beam 10 passes 
beloW the diaphragm edge 19b and reaches the ?lm 8, a 
deleterious light beam 11 having a large emitting angle is cut 
by the ?are diaphragm 19 so that it does not reach the ?lm 8. 

In the ?fth embodiment described above, the use of the 
motor ensures that the ?are diaphragm can be driven. In 
addition, since the ?are diaphragm and a portion of the 
mechanism required for the driving are disposed in the space 
provided by cutting the lens in an oval shape, the lens barrel 
can be reduced in siZe. 

Generally, When a camera is positioned horizontally, the 
sun light is incident from the above. That is, the sun light is 
incident from an upper portion of the front end of the lens 
barrel and exits the lens barrel in a loWer rear direction. It is 
therefore more effective if the ?are diaphragm is disposed in 
a loWer rear portion of the lens barrel. While the aforemen 
tioned respective embodiments have shoWn an example in 
Which the ?are diaphragm is disposed only in the upper half 
of the lens barrel, it goes Without saying that the ?are dia 
phragm may be disposed only in the loWer half; or may be 
disposed in both of the upper half and the loWer half. 
What is claimed is: 
1. A lens barrel comprising: 
a moveable ?are diaphragm disposed on an optical path of 

lenses or in a vicinity thereof and having a portion 








