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(57) An image pickup apparatus (101) which can pro-
vide a rotational operation member (301) around a lens
barrel (102) formed with a bayonet coupling section
(203a, 203k) without increasing the apparatus size.
Three female pawl grooves (203a) and three open
grooves (203k) are formed in a mount base (203). A first
ring member (302) is formed with three male pawl por-
tions (302a) for being engaged with the female pawl
grooves (203a) and open grooves (203k). An operation
ring member (301) is rotationally operated, and a second

ring member (305) rotates in unison therewith. Photo re-
flectors (208a, 208b)detect rotation of the second ring
member (305). A restriction unit (20) restricts rotation of
the first ring member (302) when the mount base (203)
and the operation ring member (301) are bayonet-cou-
pled. A rotation locking member (303) restricts rotation
of the operation ring member (301) and the second ring
member (305) with respect to the first ring member (302)
in accordance with an operation for releasing rotation
restriction of the first ring member (302).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image pick-
up apparatus, and an accessory which can be mounted
on an image pickup apparatus, and more particularly to
an image pickup apparatus formed with a first bayonet
coupling section for mounting an accessory around a lens
barrel.

Description of the Related Art

[0002] An image pickup apparatus is known which has
a bayonet coupling section formed around a lens barrel,
for mounting an accessory, such as a wide converter lens
or a teleconverter lens (see Japanese Patent Laid-Open
Publication No. 2004-272003). It is also known to mount
a cover ring for covering the bayonet coupling section,
when the accessory, such as a wide converter lens or a
teleconverter lens, has been removed from the bayonet
coupling section.
[0003] Further, an image pickup apparatus is known
which has a rotationally operable ring member provided
around a lens barrel, and enables the user to change
shooting conditions by rotationally operating the ring
member before shooting (see Japanese Patent Laid-
Open Publication No. 2011-008970).
[0004] In a case where a bayonet coupling section for
mounting an accessory is formed around a lens barrel,
and a rotationally operable ring member is provided
around the lens barrel, it is envisaged to provide the ring
member outside the bayonet coupling section formed
around the lens barrel.
[0005] However, this arrangement causes a problem
that the diameter of the ring member becomes large,
which hinders downsizing of the image pickup apparatus.

SUMMARY OF THE INVENTION

[0006] The present invention provides an image pickup
apparatus which makes it possible to form a bayonet cou-
pling section around a lens barrel, for mounting an ac-
cessory, and provide a rotational operation member
around the lens barrel, without increasing the size of the
image pickup apparatus.
[0007] In a first aspect of the present invention, there
is provided an image pickup apparatus as specified in
claims 1 to 7.
[0008] In a second aspect of the present invention,
there is provided an accessory as specified in claims 8
to 12.
[0009] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIGS. 1A and 1B are views of an electronic still
camera according to the present embodiment, in which
FIG. 1A shows a front perspective view, and FIG. 1B
shows a rear perspective view.
[0011] FIG. 2 is a front view showing a positional rela-
tionship between an operation ring and an operation
member which are mounted on a camera housing of the
electronic still camera shown in FIGS. 1A and 1B.
[0012] FIGS. 3A and 3B are exploded perspective
views of a mount base disposed on the camera housing
of the electronic still camera shown in FIGS. 1A and 1B,
in which FIG. 3A shows an exploded perspective view
as viewed from the front, and FIG. 3B shows an exploded
perspective view as viewed from the rear.
[0013] FIGS. 4A and 4B are views of the mount base
shown in FIGS. 3A and 3B, in which FIG. 4A shows a
front view, and FIG. 4B shows a side cross-sectional
view.
[0014] FIGS. 5A and 5B are exploded perspective
views of the operation ring mounted on the camera hous-
ing of the electronic still camera shown in FIGS. 1A and
1B, in which FIG. 5A shows an exploded perspective
view as viewed from the front, and FIG. 5B shows an
exploded perspective view as viewed from the rear.
[0015] FIGS. 6A and 6B are views of the operation ring
shown in FIGS. 5A and 5B, in which FIG. 6A shows a
rear view, and FIG. 6B shows a side cross-sectional view.
[0016] FIGS. 7A and 7B are views showing a state in
which the operation ring shown in FIGS. 5A and 5B has
been mounted on the mount base shown in FIGS. 3A
and 3B, in which FIG. 7A shows a front view, and FIG.
7B shows a side view.
[0017] FIGS. 8A and 8B are front cross-sectional views
of the operation ring shown in FIGS. 5A and 5B and the
mount base shown in FIGS. 3A and 3B, in which FIG. 8A
shows a state before the operation ring and the mount
base are bayonet-coupled, and FIG. 8B shows a state
after the operation ring and the mount base have been
bayonet-coupled.
[0018] FIGS. 9A to 9D are side cross-sectional views
of the operation ring shown in FIGS. 5A and 5B and the
mount base shown in FIGS. 3A and 3B useful in expla-
nation of a bayonet coupling process, in which FIG. 9A
shows a state before being bayonet-coupled, FIG. 9B
shows a state in the process of being bayonet-coupled,
FIG. 9C shows a locked state after being bayonet-cou-
pled, and FIG. 9D shows a state in which the locked state
is released after being bayonet-coupled.
[0019] FIG. 10 is a rear enlarged view of a second ring
member forming the operation ring shown in FIGS. 5A
and 5B.
[0020] FIG. 11 is a side view showing a positional re-
lationship between the second ring member shown in
FIG. 10 and photo reflectors for detecting a rotational
direction and a rotational amount of the second ring mem-
ber.
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[0021] FIG. 12 is an output timing diagram of the photo
reflectors appearing in FIG. 11.
[0022] FIGS. 13A and 13B are exploded perspective
views of a ring adapter bayonet-coupled to the mount
base shown in FIGS. 3 and 3B, as viewed from the rear,
in which FIG. 13A shows an upper side, and FIG. 13B
shows a lower side.
[0023] FIGS. 14A and 14B are views showing a state
in which the ring adapter shown in FIGS. 13A and 13B
has been mounted on the mount base, in which FIG. 14A
shows a font view, and FIG. 14B shows a side cross-sec-
tional view.
[0024] FIG. 15 is a side cross-sectional view showing
a state in which a teleconverter has been mounted on
the ring adapter shown in FIGS. 13A and 13B.
[0025] FIGS. 16A and 16B are views of a lens adapter
which is bayonet-coupled to the mount base shown in
FIGS. 3A and 3B, in which FIG. 16A shows a font view,
and FIG. 16B shows a rear perspective view.
[0026] FIGS 17A and 17B are views showing a state
in which the lens adapter shown in FIGS. 16A and 16B
has been mounted on the mount base, in which FIG. 17A
shows a front view, and FIG. 17B shows a side cross-sec-
tional view.

DESCRIPTION OF THE EMBODIMENTS

[0027] The present invention will now be described in
detail below with reference to the accompanying draw-
ings showing embodiments thereof. Although in the
present embodiment, an electronic still camera will be
described as an example of an image pickup apparatus,
the present embodiment is not limited to this.
[0028] FIGS. 1A and 1B are views of the electronic still
camera according to the present embodiment, in which
FIG. 1A shows a front perspective view, and FIG. 1B
shows a rear perspective view. The electronic still cam-
era, denoted by reference numeral 101, includes a front
cover 201, a lens barrel 102, and a finder 103. The front
cover 201 is disposed on the front surface of a camera
housing which is a main body of the electronic still camera
101, as an exterior of the camera housing. The lens barrel
102 constitutes an image pickup optical system of the
electronic still camera 101, and an optical system of the
finder 103 cooperates with the image pickup optical sys-
tem of the lens barrel 102 so as to enable a photographer
to view an object image through the finder 103.
[0029] The electronic still camera 101 further includes
a strobe 104, a power button 105, a release button 106,
a zoom lever 107, a mode dial 108, a liquid-crystal display
panel 109, and an operation dial 110. The strobe 104
irradiates an object with light, and the power button 105
switches on and off of the electronic still camera 101. By
depressing the release button 106, shooting is per-
formed, and by moving the lens barrel 102 using the zoom
lever 107, it is possible to adjust an angle of a photo-
graphic image. It is possible to change a shooting mode
and the like by operating the mode dial 108, and photo-

graphic images and various kinds of information, such
as shooting conditions, are displayed on the liquid-crystal
display panel 109. The operation dial 110 is rotatable
clockwise and counterclockwise, and a push operation
is possible at the four points of the left, right, top, and
bottom, and at the one point of the center.
[0030] The electronic still camera 101 further includes
an operation ring 300, and an operation member 202 for
locking and unlocking bayonet coupling between the op-
eration ring 300 and the camera housing. As described
hereinafter, a first ring member 302 (not shown in FIGS.
1A and 1B; see FIGS. 5A and 5B) forming the operation
ring 300, and a mount base 203 (see FIG. 3) mounted
on the camera housing are bayonet-coupled.
[0031] As will be described hereinafter, the operation
ring 300 is basically formed by an operation ring member
301, the first ring member 302, and a second ring member
305 (see FIGS. 5A and 5B), and the operation ring mem-
ber 301 and the second ring member 305 hold the first
ring member 302 in a sandwiching manner. A photogra-
pher can change shooting conditions by rotationally op-
erating the operation ring member 301 in a state in which
the operation ring 300 is mounted on the camera housing.
The operation ring member 301, the first ring member
302, and the second ring member 305 correspond to a
rotational operation member, a first member, and a sec-
ond member, respectively, in the claims appended here-
to.
[0032] When the power button 105 is pressed to start
the electronic still camera 101, the lens barrel 102 is ex-
tended to the wide position. By operating the mode dial
108, the mode of the camera 101 is adjusted e.g. to Tv:
shutter speed priority AE mode. It is assumed here that
a value of the shutter speed is set to 1/60.
[0033] When the operation ring 301 is rotated clock-
wise as viewed from the rear (from a photographer side)
by an amount corresponding to one click, the shutter
speed is set to a value adjacent to the currently set value,
e.g. 1/50. On the other hand, when the operation ring
301 is rotated counterclockwise by an amount corre-
sponding to one click, the shutter speed is set to the other
adjacent value, e.g. 1/80. The set value is thus changed
according to an amount of rotation of the operation ring
member 301, and for example, when the operation ring
member 301 is rotated clockwise by an amount corre-
sponding to three clicks, the shutter speed is sequentially
shifted from 1/60 to 1/50, from 1/50 to 1/40, and from
1/40 to 1/30, whereby it is set to 1/30. Note that the set
value can be confirmed on a through-the-lens image
used in shooting and a display on the liquid-crystal dis-
play panel 109. A clicking mechanism provided for the
operation ring 300, and a mechanism for detecting a ro-
tational direction and a rotational amount of the operation
ring member 301 will be described hereinafter.
[0034] Parameters which can be set by the operation
of the operation ring member 301 include a shutter speed,
an ISO speed, an exposure value, an aperture value, a
white balance, a zoom position of the lens barrel 102,
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and an in-focus position in a manual focus mode, any of
which can be selected as desired. Although it is described
hereinabove that by operating the operation ring member
301 when in the shutter speed priority AE mode, the shut-
ter speed is changed, when the shooting mode is set to
a mode other than the shutter speed priority AE mode,
basically, an operation can be performed using the op-
eration ring member 301 in the same manner except that
a parameter which can be set is different. For example,
when the shooting mode is set to a manual mode, it is
possible to change the shutter speed by operating the
operation ring member 301, and change the aperture val-
ue by operating the operation dial 110. Further, in a re-
production mode for reproducing a photographic image,
it is also possible to forward an image or zoom in or out
the image by operating the operation ring member 301.
[0035] FIG. 2 is a front view showing a positional rela-
tionship between the operation ring 300 and the opera-
tion member 202 which are mounted on the camera hous-
ing. Although in the present embodiment, the operation
member 202 is provided to the lower right of the operation
ring 300, as viewed from the front side of the electronic
still camera 101, in the drawings referred to in the follow-
ing description, the operation member 202 and the op-
eration ring member 301 are shown in a state rotated in
a direction of an arrow G, as appropriate. That is, the
operation member 202 is illustrated at a vertically upper
portion of drawings, as appropriate.
[0036] The mount base 203 is a member which is dis-
posed on the camera housing and to which the first ring
member 302 constituting the operation ring 300 is bay-
onet-coupled. FIGS. 3A and 3B are exploded perspective
views of the mount base 203, in which FIG. 3A shows
the exploded perspective view as viewed from the front,
and FIG. 3B shows the exploded perspective view as
viewed from the rear. FIGS. 4A and 4B are views of the
mount base 203, in which FIG. 4A shows a front view,
and FIG. 4B shows a side cross-sectional view (taken as
indicated by arrows A-A in FIG. 4A).
[0037] The mount base 203 is formed with three female
pawl grooves 203a and three open grooves 203k for be-
ing bayonet-coupled to (the first ring member 302 of) the
operation ring 300. The mount base 203 is disposed such
that the three female pawl grooves 203a and the three
open grooves 203k are located around the lens barrel
102. Therefore, the three female pawl grooves 203a and
the three open grooves 203k function as a first bayonet
coupling section for mounting an accessory around the
lens barrel. A boss 202a formed on the operation member
202 is slidably fitted in a hole 203b formed in the mount
base 203. Further, a boss 202b formed on the operation
member 202 is slidably fitted and locked in a hole 203d
formed in the mount base 203. Further, pawl portions
202c formed on the operation member 202 are inserted
through holes 203c formed in the mount base 203, re-
spectively, and by using a latch mechanism, such as a
snap-fit structure, for these components, the operation
member 202 is held by the mount base 203.

[0038] A lock member 204 is slidably fitted and locked
in an opening 203j formed in the mount base 203, and
can advance and retract in an optical axis direction. A
boss 203e formed on the mount base 203 is slidably fitted
in a hole 204a formed in the lock member 204. Bosses
203f formed on the mount base 203 are fitted in holes
206a formed in a holder member 206, respectively. A
hole 203g formed in the mount base 203 and a hole 206b
formed in the holder member 206 are fixed e.g. by fixing
means, such as a screw, not shown. The boss 203e of
the mount base 203 has a lock spring 205 provided ther-
eon between the lock member 204 and the holder mem-
ber 206, for urging the lock member 204 in a direction of
an arrow B (see FIG. 4B).
[0039] The lock member 204 includes an engaging end
face 204c for being engaged with the first ring member
302 constituting the operation member 300. Details of
the function of the lock member 204 will be described
when describing a method of mounting and dismounting
the operation ring 300 on and from the mount base 203.
[0040] A detection unit 10 for detecting a rotational di-
rection and a rotational amount of the operation ring
member 301 includes photo reflectors 208a and 208b
(first and second photo reflectors) mounted on a flexible
printed circuit board 207 e.g. by means of soldering. The
photo reflectors 208a and 208b are exposed to the front
side of the mount base 203 through holes 203h formed
in the mount base 203.
[0041] Bosses 203i formed on the mount base 203 are
fitted in holes 207c formed in the flexible printed circuit
board 207, respectively, and the flexible printed circuit
board 207 is fixed to the mount base 203 by adhesive
means, such as a double-sided tape. Although not
shown, contact portions of the flexible printed circuit
board 207 are connected to a main substrate on which
a semiconductor device and the like are mounted for im-
age processing and system processing of the electronic
still camera 101, via connectors, for electrical conduction.
[0042] FIGS. 5A and 5B are exploded perspective
views of the operation ring 300, in which FIG. 5A shows
an exploded perspective view as viewed from the front,
and FIG. 5B shows an exploded perspective view as
viewed from the rear. FIGS. 6A and 6B are views of the
operation ring 300, in which FIG. 6A shows a rear view,
and FIG. 6B shows a side cross-sectional view (taken as
indicated by arrows C-C in FIG. 6A). The operation ring
300 comprises the operation ring member 301 which can
be manually operated by a photographer, the first ring
member 302 which is bayonet-coupled to the mount base
203, and the second ring member 305 which rotates in
unison with the operation ring member 301.
[0043] The first ring member 302 includes male pawl
portions 302a formed thereon at three locations for being
bayonet-coupled to the mount base 203. The male pawl
portions 302a function as a second bayonet coupling sec-
tion which can be coupled and decoupled to and from
the first bayonet coupling section. A restriction unit 20
which restricts the rotation of the operation ring member
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301 comprises a rotation locking member 303 and a ro-
tation locking spring 304. The rotation locking member
303 is slidably fitted and latched in a recess 302b formed
in the first ring member 302. Further, the rotation locking
spring 304 is disposed between a rib 302h formed on the
first ring member 302 and a wall 303c formed on the
rotation locking member 303, and urges the rotation lock-
ing member 303 in a direction of an arrow D (see FIG. 6B).
[0044] A rib 302e formed on the first ring member 302
is slidably fitted and latched in a groove 301b formed in
the operation ring member 301. A clicking unit 30 that
provides a click feeling to a photographer when the op-
eration ring member 301 is rotated comprises a clicking
spring 307 and a steel ball 306. The clicking spring 307
and the steel ball 306 are disposed in a hole 302d formed
in the first ring member 302.
[0045] Three pawl portions 301a formed on the oper-
ation ring member 301 and three holes 305a formed in
the second ring member 305 are engaged with each oth-
er, respectively, whereby the first ring member 302 is
retained from coming off in the optical axis direction. The
operation ring member 301 thus made integral with the
second ring member 305 is rotatably held on the first ring
member 302.
[0046] The steel ball 306 is disposed in a position
where the center thereof is substantially aligned with the
center of an opening 305x formed in a surface of the
second ring member 305, which is perpendicular to the
optical axis direction, such that part of the steel ball 306
sinks in the opening 305x. The opening 305x is formed
in plurality in the second ring member 305 such that the
openings 305x are circumferentially spaced at regular
intervals. The steel ball 306 is urged toward the second
ring member 305 by an urging force of the clicking spring
307. A rib 303a formed on the rotation locking member
303 is urged toward the second ring member 305 by an
urging force of the rotation locking spring 304, and is
fitted and latched in an opening 305y of the second ring
member 305 when the operation ring 300 is not mounted
on the camera housing. This restricts the operation ring
member 301 and the second ring member 305 from ro-
tating with respect to the first ring member 302. The open-
ing 305y is formed in plurality in the second ring member
305 at regular circumferentially spaced intervals. In the
claims appended hereto, the openings 305y correspond
to first openings, and the openings 305x correspond to
second openings. Each opening 305x has a smaller width
than each opening 305y.
[0047] The engaging end face 204c of the lock member
204 is brought into abutment with a receiving surface
302f formed on the first ring member 302, as described
hereinafter. A surface of the second ring member 305 in
which the openings 305y are formed is opposed to a sur-
face 302g of the first ring member 302 which is irradiated
with light beams emitted from the photo reflectors 208a
and 208b, as described hereinafter.
[0048] Although in the present embodiment, the oper-
ation ring member 301 and the second ring member 305

are engaged with each other at three locations at intervals
of 120 degrees, the manner of the engagement is not
limited to this. For example, if the size of the camera
housing allows, the operation ring member 301 may be
fixed to the second ring member 305 with screws.
[0049] FIGS. 7A and 7B are views showing a state in
which the operation ring 300 has been mounted on the
mount base 203, in which FIG. 7A shows a front view,
and FIG. 7B shows a side view. FIGS. 8A and 8B are
front cross-sectional views of the operation ring 300 and
the mount base 203, in which FIG. 8A shows a state
before the operation ring 300 and the mount base 203
are bayonet-coupled, and FIG. 8B shows a state after
the operation ring 300 and the mount base 203 have
been bayonet-coupled.
[0050] In a state in which the operation ring 300 is not
mounted on the mount base 203, the operation ring mem-
ber 301 and the second ring member 305 are restricted
from rotation with respect to the first ring member 302.
Therefore, the photographer or the like, first, holds the
operation ring member 301, and aligns the three male
pawl portions 302a formed on the first ring member 302
to the three opening grooves 203k formed in the mount
base 203. The photographer or the like, next, pushes the
operation ring 300 toward the mount base 203 in the op-
tical axis direction (toward the non-object side), and per-
forms a rotational operation for rotating the operation ring
member 301 clockwise up to an end stop. This causes
the three male pawl portions 302a of the first ring member
302 to be engaged with the three female pawl grooves
203a of the mount base 203, respectively.
[0051] FIGS. 9A to 9D are side cross-sectional views
of the operation ring 300 and the mount base 203 useful
in explanation of a bayonet coupling process, in which
FIG. 9A shows a state before being bayonet-coupled,
FIG. 9B shows a state in the process of being bayonet-
coupled, FIG. 9C shows a locked state after being bay-
onet-coupled, and FIG. 9D shows a state in which the
locked state is released after being bayonet-coupled.
[0052] As shown in FIG. 9A, the three male pawl por-
tions 302a of the first ring member 302 restricted from
rotation and the three opening grooves 203k of the mount
base 203 are aligned, and the operation ring 300 is
pushed toward the mount base 203 in the optical axis
direction (toward the non-object side). This causes the
engaging end face 204c of the lock member 204 to be
pushed by the receiving surface 302f of the first ring mem-
ber 302 in a direction of an arrow J against the urging
force of the lock spring 205. At the same time, a receiving
surface 204b of the lock member 204 moves in the di-
rection of the arrow J, which eliminates the urging force
of the lock spring 205 which urges the boss 202b on the
operation member 202, whereby the operation member
202 is set to be free, and is moved by self weight in the
direction of the arrow J.
[0053] As shown in FIG. 9B, while holding the engaging
end face 204c of the lock member 204 in a state pushed
by the receiving surface 302f of the first ring member 302
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in the direction of the arrow J, the operation ring member
301 is rotated clockwise up to an end stop. This causes
the three male pawl portions 302a of the first ring member
302 to be engaged with the three female pawl grooves
203a of the mount base 203, respectively. Simultaneous-
ly with the timing of this engagement, the engaging end
face 204c of the lock member 204 being pushed by the
receiving surface 302f of the first ring member 302 is
moved by the urging force of the lock spring 205 in a
direction of an arrow K, and is engaged with a groove
302c of the first ring member 302.
[0054] As a consequence, the first ring member 302 is
held in a state restricted from rotation with respect to the
mount base 203, as shown in FIG. 9C. At the same time,
the receiving surface 204b of the lock member 204 moves
in the direction of the arrow K, and the operation member
202 also moves in the direction of the arrow K because
the receiving surface 204b is in abutment with the boss
202b on the operation member 202. At this time, the en-
gaging end face 204c of the lock member 204 moves a
receiving surface 303b of the rotation locking member
303 against the urging force of the rotation locking spring
304. This causes the rib 303a of the rotation locking mem-
ber 303 to be removed from one of the openings 305y of
the second ring member 305, so that the operation ring
member 301 and the second ring member 305 are per-
mitted to rotate in unison. Further, the clicking spring 307
and the steel ball 306 disposed in the hole 302d of the
first ring member 302 makes it possible for the user to
feel a click when the operation ring member 301 is rotat-
ed.
[0055] As shown in FIG. 9D, when the operation ring
300 is dismounted from the mount base 203, the photog-
rapher or the like pushes the operation member 202 in
a direction of an arrow L against the urging force of the
lock spring 205. This causes the boss 202b of the oper-
ation member 202 to move the receiving surface 204b
of the lock member 204 in the direction of the arrow L,
whereby the engaging end face 204c of the lock member
204 is removed from the groove 302c of the first ring
member 302. At this time, the rib 303a of the rotation
locking member 303 is engaged with one of the openings
305y of the second ring member 305 by the urging force
of the rotation locking spring 304, which restricts the ro-
tation of the operation ring member 301 and the second
ring member 305. More specifically, the rotation locking
member 303 locks the second ring member 305 such
that the operation ring member 301 and the second ring
member 305 do not rotate with respect to the first ring
member 302 in accordance with an operation of the op-
eration member 202 by the user.
[0056] Then, when the photographer or the like rotates
the operation ring member 301 counterclockwise up to
an end stop, the three male pawl portions 302a formed
on the first ring member 302 are moved to the three open-
ing grooves 203k formed in the mount base 203. There-
fore, by pulling the operation ring member 301 up toward
the object side in the optical axis direction, the operation

ring 300 is dismounted from the mount base 203.
[0057] A description will be given of the clicking mech-
anism used when the operation ring member 301 is ro-
tationally operated with reference to FIG. 10. FIG. 10 is
a rear enlarged view of the second ring member 305.
The second ring member 305 has a plurality of T-shaped
openings (openings 305x and 305y) formed in a surface
thereof perpendicular to the optical axis direction at reg-
ular circumferentially spaced intervals, and in the present
embodiment, a total of 36 openings are formed at inter-
vals of 10 degrees. In the present embodiment, of each
T-shaped opening, the opening 305x having a narrower
width is used for click feeling generation purposes, and
the opening 305y having a wider width is used for detec-
tion of the rotational direction and the rotational amount
of the operation ring member 301. By forming openings
for click feeling generation and detection of rotation in
the surface perpendicular to the optical axis direction, it
is possible to reduce the thickness of the operation ring
300, and prevent the electronic still camera 101 from be-
coming large in size even when the operation ring func-
tion is added.
[0058] Although in the present embodiment, the total
of 36 T-shaped openings are provided at intervals of 10
degrees, this is not limitative, but the T-shaped openings
can be provided in suitable number at suitable intervals
according to the sizes of the operation ring member 301
and the second ring member 305 or a desired operation
feeling.
[0059] The steel ball 306 is disposed in a position
where the center thereof is substantially aligned with the
center of an opening 305x formed in the surface of the
second ring member 305 perpendicular to the optical axis
direction, in a state urged toward the second ring member
305 by the clicking spring 307. When the operation ring
member 301 is rotationally operated, the second ring
member 305 is also rotated in unison, and hence a state
in which the steel ball 306 is engaged with each opening
305x of the second ring member 305 and a state in which
the steel ball 306 is slid on the surface of the second ring
member 305 are switched, which generates a click feel-
ing. By adjusting a width Xa of each opening 305x of the
second ring member 305 according to a diameter of the
steel ball 306, or by adjusting the urging force of the click-
ing spring 307, it is possible to obtain a desired clicking
force (click feeling).
[0060] Next, a description will be given of the mecha-
nism for detecting a rotational direction and a rotational
amount when the operation ring member 301 is rotation-
ally operated, with reference to FIGS. 10 to 12. FIG. 11
is a side view showing a positional relationship between
the second ring member 305, and the photo reflectors
208a and 208b, and FIG. 12 is an output timing diagram
of the photo reflectors 208a and 208b.
[0061] The photo reflectors 208a and 208b are dis-
posed such that when click feeling generation is stopped,
light beam reflection positions therefor each come to a
location at 1/4 (1.25 degrees) of the opening width (5
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degrees) on a centerline extending across each opening
305y of the second ring member 305(see FIG. 10). Tim-
ing of a change in an output signal (reflected light detec-
tion signal) from one of the photo reflectors 208a and
208b is thus displaced by 1/4 period from that of a change
in an output signal from the other, which makes it possible
to detect the rotational direction of the operation ring
member 301 which rotates in unison with the second ring
member 305.
[0062] More specifically, the light beam reflection po-
sitions for the photo reflectors 208a and 208b are, as
shown in FIG. 11, where light beams emitted from the
photo reflectors 208a and 208 irradiate the second ring
member 305. During stoppage of click feeling generation
(stoppage of the second ring member 305), the light
beams from both of the photo reflectors 208a and 208b
do not impinge on the second ring member 305, but are
irradiated to the surface 302g of the first ring member
302 through the openings 305y. The surface 302g of the
first ring member 302 is formed of a material which is
difficult to reflect light (e.g. a black resin). Therefore, the
light beams from both of the photo reflectors 208a and
208b are not reflected by the surface 302g, and as a
result, the output signals from the photo reflectors 208a
and 208b become "low".
[0063] When the second ring member 305 (operation
ring member 301) is rotated clockwise or counterclock-
wise, the light beams emitted from the photo reflectors
208a and 208b come to be irradiated to the second ring
member 305. The second ring member 305 is formed of
a material having a high optical reflectivity (e.g. a metal).
Therefore, the light beams emitted from the photo reflec-
tors 208a and 208b are largely reflected by the second
ring member 305, and returns to light receiving portions
of the photo reflectors 208a and 208b, respectively,
whereby the output signals from the photo reflectors 208a
and 208b become "high".
[0064] "L" and "H" in FIG. 12 represent that each output
signal is "low" and "high", respectively. The output signals
from the photo reflectors 208a and 208b during stoppage
of click feeling generation are both "low", and this is to
stabilize the output signals during stoppage of click feel-
ing generation. On the other hand, during click feeling
generation operation, the output signals from the tow
photo reflectors 208a and 208b are both "high" in each
position where a click feeling is generated.
[0065] If the second ring member 305 is rotated coun-
terclockwise as viewed in FIG. 10, when the output signal
from the photo reflector 208b is switched to "high", the
output signal from the photo reflector 208a remains "low".
Conversely, when the output signal from the photo re-
flector 208b is switched to "high" in a state in which the
output signal from the photo reflector 208a remains "low",
the counterclockwise rotation of the second ring member
305 is detected. Similarly, when the output signal from
the photo reflector 208a is switched to "high" earlier in a
state in which the output signal from the photo reflector
208b remains "low", the clockwise rotation of the second

ring member 305 is detected. The rotational amount of
the second ring member 305 can be detected from the
number of occurrences of switching of the output signals
from the photo reflectors 208a and 208b from "low" to
"high" (the number of occurrences of switching from "low"
to "high" is necessarily equal between the photo reflec-
tors 208a and 208b).
[0066] In the present embodiment, from a viewpoint of
the size reduction of the flexible printed circuit board 207,
the photo reflectors 208a and 208b are arranged in a
manner adjusted to the positions of adjacent openings
305y. However, it is only necessary that the timing of
switching of "low" and "high" (detection timing) is dis-
placed by 1/4 period between the output signals from the
photo reflectors 208a and 208b, and it is not necessarily
required to arrange the photo reflectors 208a and 208b
in a manner adjusted to the positions of adjacent open-
ings 305y.
[0067] Further, although in the present embodiment, a
metal having a high optical reflectivity is used for the sec-
ond ring member 305, and a resin having a low optical
reflectivity (e.g. a black resin) is used for the first ring
member 302, this may be reversed. More specifically,
the second ring member 305 may be formed of a resin
having a low optical reflectivity, and the first ring member
302 may be formed of a metal having a high optical re-
flectivity (e.g. die-cast). In this case, "low" and "high" in
FIG. 12 change places, and hence it is possible to detect
the rotational direction of the second ring member 305
depending on which of the photo reflectors 208a and
208b is switched from "high" to "low" earlier when the
click feeling generation (the rotation of the second ring
member 305 i.e. the operation ring member 301) is
stopped.
[0068] Further, although in the present embodiment,
the different openings are used for the clicking mecha-
nism and the rotation detection mechanism, more spe-
cifically, the openings 305x having a narrower width are
used for the clicking mechanism, and the openings 305y
having a wider width are used for the rotation detection
mechanism, this is not limitative. For example, to make
the second ring member 305 smaller in diameter, the
common openings configured to have a small opening
width may be used both for the clicking mechanism and
for the rotation detection mechanism. Further, although
the photo reflectors 208a and 208b are used for detection
of the rotational direction and rotational amount of the
operation ring member 301, a photo interrupter can be
used in place of these.
[0069] As described above, the electronic still camera
according to the first embodiment enables the photogra-
pher to set desired shooting conditions by the manual
operation of the operation ring 300 removably mounted
on the camera housing by bayonet coupling, and then
perform shooting.
[0070] Next, a second embodiment of the present in-
vention will be described. In the second embodiment, a
description will be given of a ring adapter as an accessory
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which can be mounted and dismounted on and from the
camera housing, instead of the operation ring 300. The
ring adapter is bayonet-coupled to the mount base 203,
similarly to the first ring member 302 described in the first
embodiment. Further, the ring adapter has a structure in
which the first ring member 302 is provided with an adapt-
er portion (ring adapter member), on which an optical
accessory (e.g. a wide converter lens, a teleconverter
lens, or a PL filter), described hereinafter, can be mount-
ed. The remaining arrangement of the electronic still
camera 101 is the same as that in the first embodiment,
and hence description thereof is omitted.
[0071] FIGS. 13A and 13B are exploded perspective
views of the ring adapter, as viewed from the rear, in
which FIG. 13A shows an upper side, and FIG. 13B
shows a lower side. The ring adapter, denoted by refer-
ence numeral 400, basically comprises a ring adapter
member 401, an adapter operation ring 402, and the sec-
ond ring member 305 (which is the same as the second
ring member 305 forming the operation ring 300 accord-
ing to the first embodiment, and hence the same name
and reference numeral are used in the second embodi-
ment). Note that in the ring adapter 400, the same com-
ponents as those of the operation ring 300 are denoted
by the same reference numerals, and description thereof
is omitted.
[0072] The ring adapter member 401 includes male
pawl portions 401a formed at three locations for being
bayonet-coupled to the mount base 203. The rotation
locking member 303 is slidably fitted and latched in a
recess 401b formed in the ring adapter member 401. The
rotation locking spring 304 is disposed between a rib 401i
of the ring adapter member 401 and the wall 303c of the
rotation locking member 303 (see FIG. 5A for details).
[0073] A boss 401e formed on the ring adapter mem-
ber 401 extends up to a groove 402b formed in the adapt-
er operation ring 402 through an opening groove 402c
formed in the adapter operation ring 402. Further, a pawl
groove 401h formed in the ring adapter member 401 is
engaged with a pawl portion 402d formed on the adapter
operation ring 402, whereby the adapter operation ring
402 is retained from coming off in the optical axis direc-
tion. Further, the boss 401e formed on the ring adapter
member 401 is rotatably and slidably fitted in the groove
402b formed in the adapter operation ring 402.
[0074] The clicking spring 307 and the steel ball 306
are disposed in a hole 401d formed in a surface 401g of
the ring adapter member 401, and three pawl portions
402a formed on the adapter operation ring 402 are en-
gaged with the three holes 305a formed in the second
ring member 305. The adapter operation ring 402 thus
made integral with the second ring member 305 is rotat-
ably held on the ring adapter member 401.
[0075] The steel ball 306 is disposed in a position
where the center thereof is substantially aligned with the
center of one of the openings 305x formed in the second
ring member 305, and is urged toward the second ring
member 305 by the clicking spring 307. The rib 303a

formed on the rotation locking member 303 is urged to-
ward the second ring member 305 by the rotation locking
spring 304, and is slidably fitted in one of the openings
305y formed in the second ring member 305. This re-
stricts the adapter operation ring 402 and the second ring
member 305 from rotating with respect to the ring adapter
member 401.
[0076] FIGS. 14A and 14B are views showing a state
in which the ring adapter 400 has been mounted on the
mount base 203 and is in a locked state after being bay-
onet-coupled, in which FIG. 14A shows a font view, and
FIG. 14B shows a side cross-sectional view (taken as
indicated by arrows H-H in FIG. 14A). Here, the descrip-
tion of the same operation as the bayonet coupling be-
tween the operation ring 300 and the mount base 203,
described in the first embodiment, is omitted, as appro-
priate.
[0077] The three male pawl portions 401a formed on
the ring adapter member 401 are engaged with the three
female pawl grooves 203a formed in the mount base 203.
The engaging end face 204c of the lock member 204 is
moved by the urging force of the lock spring 205 in the
direction of the arrow K, and is engaged with a groove
401c of the ring adapter member 401, whereby the ring
adapter member 401 is held in a state restricted from
rotation with respect to the mount base 203.
[0078] At the same time, the receiving surface 204b of
the lock member 204 moves in the direction of the arrow
K, and is brought into abutment with the boss 202b of
the operation member 202, whereby the operation mem-
ber 202 is moved in the direction of the arrow K.
At this time, the engaging end face 204c of the lock mem-
ber 204 moves the receiving surface 303b of the rotation
locking member 303 against the urging force of the rota-
tion locking spring 304. This causes the rib 303a of the
rotation locking member 303 to be removed from one of
the openings 305y of the second ring member 305, so
that the adapter operation ring 402 and the second ring
member 305 are permitted to rotate in unison. Further,
when the adapter operation ring 402 is rotated, a clicking
force is generated by the clicking spring 307 and the steel
ball 306 disposed in the hole 302d formed in the ring
adapter member 401.
[0079] FIG. 15 is a side cross-sectional view showing
a state in which a teleconverter as one of optical acces-
sories has been mounted on the ring adapter 400. The
teleconverter, denoted by reference numeral 600, is
formed by a teleconversion lens section 601 and a con-
version lens section 602. A male screw portion 601a
formed on the teleconversion lens section 601 and a fe-
male screw portion 602a formed on the conversion lens
section 602 are fixed by screw fastening. Further, a male
screw portion 602b formed on the conversion lens sec-
tion 602 and a female screw portion 401j formed on the
ring adapter member 401 are fixed by screw fastening.
[0080] As described above, in the present embodi-
ment, it is possible to develop a system in which a desired
optical accessory (e.g. a wide conversion lens or a PL

13 14 



EP 2 570 849 A1

10

5

10

15

20

25

30

35

40

45

50

55

filter) is mounted according to shooting conditions, using
the ring adapter 400 having the operation ring function.
[0081] Next, a third embodiment of the present inven-
tion will be described. In the third embodiment, a descrip-
tion will be given of arrangement of an electronic still cam-
era as an image pickup apparatus in which the lens
adapter can be mounted and dismounted on and from
the camera housing instead of the operation ring 300.
FIGS. 16A and 16B are views of the lens adapter, in
which FIG. 16A shows a font view, and FIG. 16B shows
a rear perspective view. FIGS 17A and 17B are views
showing a state in which the lens adapter has been
mounted on the mount base 203, and is in a locked state
after being bayonet-coupled, in which FIG. 17A shows a
front view, and FIG. 17B shows a side cross-sectional
view (taken as indicated by arrows I-I in FIG. 17A). Also
in the present embodiment, the description of the same
operation as the bayonet coupling between the operation
ring 300 and the mount base 203, described in the first
embodiment, is omitted, as appropriate.
[0082] Three male pawl portions 501a formed on the
lens adapter, denoted by reference numeral 501, are en-
gaged with the female pawl grooves 203a formed in the
mount base 203. The engaging end face 204c of the lock
member 204 is moved by the urging force of the lock
spring 205 in the direction of the arrow K, and is engaged
with a groove 501b formed in the lens adapter 501. As a
consequence, the lens adapter 501 is held in a state re-
stricted from rotation respect to the mount base 203. Fur-
ther, the lens adapter 501 is provided with a female screw
portion 501c.
[0083] The electronic still camera according to the third
embodiment makes it possible to mount a desired optical
accessory, such as the teleconversion lens section 601
or the conversion lens section 602, described with refer-
ence to FIG. 15, depending on shooting conditions, and
perform shooting.
[0084] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.
[0085] For example, in the present invention, it is also
possible to use a lens adapter without the conventional
operation ring function. Further, the present invention can
be applied to various kinds of cameras, such as a sin-
gle-lens reflex camera, a lens shutter camera, a video
camera, and a digital camera. Further, the present inven-
tion can be applied to optical devices other than cameras,
and other devices, and further to a device applied to these
cameras, optical devices, and other devices, and com-
ponents constituting these devices.
An image pickup apparatus which can provide a rotation-
al operation member around a lens barrel formed with a
bayonet coupling section without increasing the appara-
tus size. Three female pawl grooves and three open

grooves are formed in a mount base. A first ring member
is formed with three male pawl portions for being engaged
with the female pawl grooves and open grooves. An op-
eration ring member is rotationally operated, and a sec-
ond ring member rotates in unison therewith. Photo re-
flectors detect rotation of the second ring member. A re-
striction unit restricts rotation of the first ring member
when the mount base and the operation ring member are
bayonet-coupled. A rotation locking member restricts ro-
tation of the operation ring member and the second ring
member with respect to the first ring member in accord-
ance with an operation for releasing rotation restriction
of the first ring member.

Claims

1. An image pickup apparatus (101) comprising:

a first bayonet coupling section (203a, 203k)
which is formed around a lens barrel;
a first member (302) configured to have a sec-
ond bayonet coupling section (302a) formed
thereon, said second bayonet coupling section
(302a) being capable of being engaged with said
first bayonet coupling section (203a, 203k);
a rotational operation member (301) configured
to rotate with respect to said first member (302),
by being rotationally operated by a user;
a second member (305) configured to rotate in
unison with said rotational operation member
(301) when said rotational operation member is
rotationally operated by the user;
a detection unit (10) configured to detect rotation
of said second member (305);
a first lock member (204) configured to restrict
rotation of said first member (302) with respect
to said first bayonet coupling section (203a,
203k) when said first bayonet coupling section
(203a, 203k) and said second bayonet coupling
section (302a) are engaged with each other; and
a second lock member (303) configured to re-
strict rotation of said rotational operation mem-
ber (301) and said second member (305) with
respect to said first member (302) in accordance
with an operation for releasing rotation restric-
tion of said first member.

2. The image pickup apparatus according to claim 1,
wherein a plurality of first openings (305y) are formed
in said second member (305) at regular circumfer-
entially spaced intervals; and
wherein said second lock member (303, 303a) is fit-
ted in one of said first openings (305y) in accordance
with an operation of said rotational operation mem-
ber by the user.

3. The image pickup apparatus according to claim 2,
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wherein said detection unit (10) includes a first photo
reflector and a second photo reflector (208a, 208b)
configured to emit respective light beams to said sec-
ond member, and detect reflective lights which are
reflected by said second member (305), and reflec-
tive lights which pass through said first openings
(305y) and are thereby reflected by said first member
(302),
wherein respective surfaces of said first member and
said second member that are to be irradiated with
the respective light beams emitted from said first
photo reflector and said second photo reflector are
different in reflectivity to the light beams,
wherein when said rotational operation member
(301) is rotated, a period at which a reflective light
from said second member (305) and a reflective light
from said first member (302) are alternately detected
is displaced by 1/4 period between said first photo
reflector and said second photo reflector (208a,
208b), and
wherein a rotational direction of said rotational op-
eration member (301) is detected based on displace-
ment of timing of switching between detection of the
reflective light from said second member (305) and
detection of the reflective light from said first member
(302), between said first photo reflector and said sec-
ond photo reflector (208a, 208b).

4. The image pickup apparatus according to claim 4,
wherein a rotational amount of said rotational oper-
ation member (301) is detected based on the number
of times of switching between detection of the reflec-
tive light from said second member (305) and detec-
tion of the reflective light from said first member (302)
by each of said first photo reflector and said second
photo reflector (208a, 208b).

5. The image pickup apparatus according to claim 2,
wherein a plurality of second openings (305x) each
having a smaller width than said first openings (305y)
are formed in said second member (305) at regular
circumferentially spaced intervals,
the image pickup apparatus further comprising:

a steel ball (306) which is disposed such that
part thereof sinks in one of the second openings
formed (305x) in said second member, and
a clicking spring (307) configured to urge said
steel ball (306) toward said second member, and
wherein when said second member (305) ro-
tates with respect to said first member (302), a
click feeling is provided to the user by switching
of a state in which said steel ball (306) is en-
gaged with one of the second openings (305x)
of said second member and a state in which said
steel ball (306) is slid on a surface of said second
member (305).

6. The image pickup apparatus according to claim 1,
wherein said first member (302, 401, 501) includes
an adapter portion (401) on which an optical acces-
sory can be mounted.

7. The image pickup apparatus according to claim 6,
wherein the optical accessory is one of a wide con-
verter lens, a teleconverter lens (601), and a filter.

8. An accessory (400) that can be mounted on an image
pickup apparatus (101) having a first bayonet cou-
pling section (203a) formed around a lens barrel
(102, 203), comprising:

a first member (302, 401, 501) configured to
have a second bayonet coupling section (401a,
501a) formed thereon, said second bayonet
coupling section (401a, 501a) being capable of
being engaged with said first bayonet coupling
section (203a);
a rotational operation member (402) configured
to rotate with respect to said first member (401),
by being rotationally operated by a user;
a second member (305) configured to rotate in
unison with said rotational operation member
(402) when said rotational operation member is
rotationally operated by the user; and
a lock member (303) configured to restrict rota-
tion of said rotational operation member (402)
and said second member(305) with respect to
said first member (302, 401) in accordance with
an operation for dismounting the accessory
(400) from the image pickup apparatus (101).

9. The accessory according to claim 8, wherein a plu-
rality of first openings (305y) are formed in said sec-
ond member (305) at regular circumferentially
spaced intervals, and
wherein said lock member (303, 303a) is fitted in one
of said first openings (305y) in accordance with an
operation of said rotational operation member by the
user.

10. The accessory according to claim 9, wherein a plu-
rality of second openings (305x) each having a small-
er width than said first openings (305y) are formed
in said second member (305) at regular circumfer-
entially spaced intervals,
the image pickup apparatus further comprising:

a steel ball (306) which is disposed such that
part thereof sinks in one of the second openings
(305x) formed in said second member, and
a clicking spring (307) configured to urge said
steel ball (306) toward said second member
(305), and
wherein when said second member (305) ro-
tates with respect to said first member (302, 401,
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501), a click feeling is provided to the user by
switching of a state in which said steel ball (306)
is engaged with one of the second openings
(305x) of said second ring member and a state
in which said steel ball (306) is slid on a surface
of said second ring member.

11. The accessory according to claim 8, wherein said
first member (302, 401, 501) includes an adapter
portion (401) on which an optical accessory can be
mounted.

12. The accessory according to claim 11, wherein the
optical accessory is one of a wide converter lens, a
teleconverter lens (601), and a filter.
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