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(54) IMAGING DEVICE

(57) The imaging apparatus includes a lens mount 4
to which a lens unit is mountable, an imaging unit 30
operable to generate an image signal, and a shutter unit
20 that is arranged between the lens mount 4 and the
imaging unit 30, and is capable of limiting the light incident

on the imaging unit 30, opening and closing at least at
recording and being kept in an opened state during a
recording preparation operation, and a main frame 11 to
which the lens mount 4, the shutter unit 20 and the im-
aging unit 30 are fixed.
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Description

Technical Field

[0001] The present invention relates to a single-lens
type imaging apparatus.

Background Art

[0002] In recent years, single-lens reflex digital cam-
eras capable of recording an image of higher image qual-
ity than compact digital cameras have been widespread.
[0003] Patent document 1 discloses configuration of
such single-lens reflex digital camera. In a body of the
single-lens reflex camera disclosed in the Patent docu-
ment 1, a lens mount, a mirror box, a shutter device and
an imaging sensor are arranged along an optical axis in
this order. The mirror box has a movable mirror for guid-
ing light incident through a lens to a prism and an optical
finder while photographing is not performed. When the
user presses a release button, the movable mirror rotates
and withdraws from the optical axis and the light incident
through the lens enters the imaging sensor. The imaging
sensor converts the incident light into an electrical signal
and outputs the electrical signal. The outputted electrical
signal is sent to a signal processing circuit to generate
an image signal.

Prior Document

Patent document

[0004] Patent document 1: JP-A-2007-72304
[0005] Further, a so-called live view function is re-
quired in the single-lens type digital cameras similarly to
compact cameras.
[0006] To satisfy the requirement, an object of the
present invention is to provide a single-lens type imaging
apparatus capable of achieving the live view function.

Disclosure of Invention

[0007] The live view function is a function of receiving
light incident on an imaging sensor through a lens and
displaying an image on a liquid crystal display even when
the image is not taken. By achieving the live view function
in such single-lens reflex digital camera having the mirror
box, the optical finder can be omitted, and by omitting
the optical finder, the mirror box for guiding the light in-
cident through the lens to the optical finder can be also
omitted. This enables size reduction of the imaging ap-
paratus.
[0008] However, when the mirror box is omitted, the
rigidity of a camera body lowers, causing a problem how
the strength to support the lens and the shutter device is
ensured.
[0009] An imaging apparatus according to the present
invention addresses this problem. That is, the imaging

apparatus according to the present invention includes a
mount unit to which a lens unit is mountable, an imaging
unit operable to generate an image signal, and a normal-
ly-open type shutter unit that is arranged between the
mount unit and the imaging unit, and is capable of limiting
light incident on the imaging unit, wherein the mount unit
has a frame to which the shutter unit and the imaging
unit are fixed.
[0010] According to the present invention, by adopting
a normally-open type shutter unit as a shutter unit, live
view can be achieved. Further, since a mirror box is not
provided, thickness of a camera body in an optical axis
direction can be reduced, thereby enabling miniaturiza-
tion of the imaging apparatus. Moreover, since a mount
unit has a frame to which the shutter unit and an imaging
unit are fixed, the strength to support a lens and the shut-
ter unit can be ensured in the imaging apparatus even if
the mirror box is omitted.

Brief Description of Drawings

[0011]

Fig. 1 is a perspective view showing appearance of
an interchangeable lens type imaging apparatus in
accordance with an embodiment.
Fig. 2 is a front view showing appearance of the in-
terchangeable lens type imaging apparatus in ac-
cordance with the embodiment.
Fig. 3A is an exploded perspective view of an imag-
ing system.
Fig. 3B is an exploded perspective view of a mount
unit.
Fig. 3C is an exploded perspective view of a shutter
unit, an imaging unit, a radiator blade and the like.
Fig. 4A is an exploded perspective view of the im-
aging unit.
Fig. 4B is an enlarged perspective view of a part of
exploded imaging unit.
Fig. 4C is an enlarged perspective view of a part of
exploded imaging unit.
Fig. 5 is a front view of the imaging system.
Fig. 6 is a sectional view taken along H-H in Fig. 5.
Fig. 7 is a sectional view taken along V-V in Fig. 5.
Fig. 8 is a simplified version of Fig. 6.
Fig. 9 is a simplified version of Fig. 7.

Best Mode for Carrying Out the Invention

(Embodiment)

1. Configuration of imaging apparatus

[0012] Fig. 1 is a perspective view showing appear-
ance of a single-lens camera body as an example of an
imaging apparatus in accordance with this embodiment.
Fig. 2 is a front view of the camera body in Fig. 1.
[0013] As shown in Fig. 1 and Fig. 2, a release button
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2, a mode dial 3 and the like are arranged on an upper
surface 1a of the camera body 1. An image of a subject
can be captured by pressing the release button 2. In the
imaging apparatus having an autofocus function, it is pos-
sible to bring the subject into focus by performing a half-
press operation of the release button 2. Various recording
modes can be selected by rotating the mode dial 3.
[0014] A lens mount 4, a lock release button 5 and the
like are arranged on a front surface 1b (a surface that is
substantially perpendicular to the upper surface 1a and
faces the subject when capturing an image of the subject)
of the camera body 1. The lens mount 4 includes a sub-
stantially circular opening 4a and an engaged part 4f, to
which a lens unit (not shown) can be mounted, formed
on the periphery of the opening 4a. By engaging a convex
engaging part (not shown) formed on the lens unit into
the concave engaged part 4f (described later), the lens
unit can be attached to the lens mount 4 of the camera
body 1.
[0015] A liquid crystal display monitor (not shown) ca-
pable of displaying an image captured by the imaging
sensor (described later) and the like, and various oper-
ating units such as a cursor button for operation of a
menu screen are arranged on a back surface 1c on the
reverse side to the front surface 1b.
[0016] The camera body 1 in this embodiment does
not include the mirror box that is indispensable for the
conventional single-lens reflex cameras. Accordingly,
when a shutter unit (described later) is opened, the im-
aging sensor arranged in the back of the opening 4a can
be viewed from the side of the lens mount 4. The shutter
unit is arranged in front of the imaging sensor when
viewed from the side of the lens mount 4. A normally-
open type shutter unit that opens/closes at recording op-
eration and keeps its opened state during a recording
preparation operation is employed as the shutter unit.
Examples of the recording preparation operation include
an operation of the imaging apparatus to provide the live
view function for the user’s observation of the subject.
The live view function is a function of receiving light inci-
dent on the imaging sensor through the lens and display-
ing an image on the liquid crystal display, even though
an image is not being recorded. While the live view func-
tion is performed, the shutter needs to be kept in the
opened state. In case of employing a normally close type
shutter which is closed when power is not supplied to it
during non-conduction, it needs to keep the shutter in the
opened state at all times during performance of the live
view function, which requires electric power for this pur-
pose. The normally-open type shutter used in this em-
bodiment is generally kept in the opened state when sup-
plied with no power during non-conduction. Therefore,
by employing the normally-open type shutter, electric
power used for opening of the shutter becomes unnec-
essary, thereby saving power consumption during per-
formance of the live view function. Since the camera body
1 in this embodiment includes no optical finder, the cam-
era body 1 is configured so that the composition can be

decided by displaying the image captured by the imaging
sensor on the liquid crystal display monitor or the like.

2. Configuration of imaging system

[0017] The imaging apparatus shown in Fig. 1 and Fig.
2 has an imaging system therein. The imaging system is
mainly composed of a mount unit, a shutter unit and an
imaging unit. Configuration of the imaging system will be
described below.
[0018]  Fig. 3A is an exploded perspective view of the
imaging system. Fig. 3B is an enlarged perspective view
of a parts group P1 in Fig. 3A. Fig. 3C is an enlarged
perspective view of a parts group P2 in Fig. 3A. The parts
group P1 is a parts group composing the mount unit. The
parts group P2 includes a shutter unit 20, an imaging unit
30 and a heatsink 17.
[0019] As shown in Fig. 3A, in the imaging system, the
lens mount 4, a lens mount spring 12, a contact pin unit
13, a main frame 11, a mount frame 14, the shutter unit
20, the imaging unit 30 and the heatsink 17 are arranged
in this order from the side of the front surface 1b (refer
to Fig. 1, for example) in a direction of an optical axis L
along the optical axis L. This arrangement order of these
parts is merely an example. In this description in this em-
bodiment, in the parts included in the imaging system,
the surface oriented in a direction represented by an ar-
row X is defined as a "front surface" and the surface ori-
ented in a direction represented by an arrow Y is defined
as a "back surface". Configuration of each part will be
described below.
[0020] As shown in Fig. 3B, the main frame 11 is made
of metal such as stainless steel and an opening 11a for
guiding light to the imaging sensor is formed substantially
at the center of the main frame 11. Holes 11b into which
a plurality of (four in this embodiment) screws 102 can
be inserted are also formed on the periphery of the open-
ing 11a of the main frame 11.
[0021] The lens mount 4 is made of metal such as
stainless steel and the opening 4a for guiding light to the
imaging sensor is formed substantially at the center of
the lens mount 4. A plurality of (four in this embodiment)
holes 4b into which screws 101 can be inserted are also
formed on the lens mount 4. A hole 4d into which a pro-
trusion 15a of a lens lock pin 15 (described later) is in-
troduced is formed on the lens mount 4. A mark 4e used
to align the position of the lens unit and the lens mount
4 (relative position in the direction of rotation about the
optical axis L) at the time when the user attaches the lens
unit to the camera body 1 is also formed on the lens
mount 4.
[0022] An opening 12a for guiding light to the imaging
sensor is formed substantially at the center of the lens
mount spring 12. A plurality of (three in this embodiment)
spring portions 12b are formed in the vicinity of an outer
circumference of the lens mount spring 12. The spring
portions 12b can be elastically deformed in the direction
of the optical axis L. A front surface 12c of the lens mount
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spring 12 is in contact with a back surface 4c of the lens
mount 4. A small cavity exists between the spring portions
12b and a front surface 14d of the mount frame 14. The
spring portions 12b are in contact with the engaging part
of the lens unit attached to the camera body 1 while being
elastically deformed. This can reduce unsteadiness be-
tween the camera body 1 and the lens unit.
[0023] The contact pin unit 13 includes a frame 13a
made of resin and a plurality of (11 in this embodiment)
contact pins 13b. The contact pins 13b are arranged so
as to protrude from the front surface of the frame 13a
toward the lens mount 4 in the direction of the optical axis
L. When the lens unit is attached to the lens mount 4, the
contact pins 13b are mechanically and electrically cou-
pled to connectors provided in the lens unit. Thereby, a
camera microcomputer arranged in the camera body 1
and a lens microcomputer arranged in the lens unit can
communicate each other. A plurality of (two in this em-
bodiment) holes 13c into which screws 104 can be intro-
duced are also formed on the contact pin unit 13.
[0024] The mount frame 14 is made of resin. An open-
ing 14a for guiding light to the imaging sensor is formed
substantially at the center of the mount frame 14. A sub-
stantially cylindrical protrusion 14e is formed around the
opening 14a on the mount frame 14. A plurality of (four
in this embodiment) screw holes 14b into which the
screws 101 can be screwed are formed on the front sur-
face 14d of the protrusion 14e. The protrusion 14e has
an outer diameter so as to be inserted into the opening
11a on the main frame 11. A plurality of (four in this em-
bodiment) screw holes 14c are formed around the pro-
trusion 14e on the mount frame 14. A plurality of (two in
this embodiment) screw holes 14g are also formed in the
vicinity of the opening 14a on the mount frame 14. The
screws 104 are screwed into the screw holes 14g.
[0025] The lens lock pin 15 has the protrusion 15a at
one end and has a pressed part 15b at the other end.
The protrusion 15a is inserted into the hole 4d formed on
the lens mount 4. When the lens unit is attached to a
normal position of the lens mount 4, the protrusion 15a
can be engaged with a concave part (not shown) formed
on the lens unit. By engaging the protrusion 15a into the
concave part formed on the lens unit, when the lens unit
is attached to the lens mount 4, the position in the rotation
direction about the optical axis L can be decided. The
pressed part 15b is arranged in the back of the lock re-
lease button 5 placed on the front surface 1b of the cam-
era body 1, and when the user presses the front surface
of the lock release button 5, the pressed part 15b is
pressed by the lock release button 5 in the direction rep-
resented by the arrow Y in Fig. 3A. A lock pin spring 16
is arranged on the surface opposite to the surface where
the protrusion 15a of the lens lock pin 15 is arranged.
This lock pin spring 16 urges the lens lock pin 15 in the
direction represented by the arrow X in Fig. 3A at all times.
By pressing the lock release button 5, the lens lock pin
15 displaces in the direction represented by the arrow Y
in Fig. 3A against the urging force of the lock pin spring

16. When the release button 5 is pressed in the direction
represented by the arrow Y in Fig. 3A, the protrusion 15a
is detached from the concave part formed on the lens
unit, resulting in that the lens unit can be rotated about
the optical axis L, thereby removing the lens unit from
the lens mount 4.
[0026] As shown in Fig. 3C, the shutter unit 20 includes
a shutter mechanism 21, a shutter control unit 22 and a
motor 23. A substantially rectangular opening 21a for
guiding light incident from the outside to the imaging sen-
sor (described later) in the imaging unit 30 is formed on
the shutter mechanism 21. The shutter mechanism 21
includes a plate-like front curtain 21b and rear curtain
21c that can shield light passing through the opening
21a. For convenience of explanation, Fig. 3C shows the
state where the front curtain 21b is stored in a storage
unit below the opening 21a, and the rear curtain 21c is
stored in a storage unit above the opening 21a. The front
curtain 21b and the rear curtain 21c are arranged so as
to be movable in directions represented by arrows A and
B. The shutter control unit 22 has a plunger mechanism
therein and can hold the front curtain 21b and the rear
curtain 21c in a withdrawn state (the state as shown in
Fig. 3C, in which the front curtain 21b is stored in the
storage unit below the opening 21a and the rear curtain
21c is stored in the storage unit above the opening 21a,
and these curtains are withdrawn from the opening 21a).
The shutter control unit 22 also has a driving mechanism
for moving the front curtain 21b and the rear curtain 21c.
The motor 23 feeds a driving force of moving the front
curtain 21b and the rear curtain 21c into the storage unit
above the opening 21a to the shutter control unit 22. A
plurality of (three in this embodiment) holes 20a into
which screws 103 can be inserted are formed on the shut-
ter unit 20.
[0027] Here, basic operations of the shutter unit 20 will
be described. In the state where light enters on the im-
aging sensor through the lens unit and an image is dis-
played on the liquid crystal display monitor (so-called
monitor state), the front curtain 21b is stored in the stor-
age unit below the opening 21a by the shutter control
unit 22 and the rear curtain 21c is charged at the position
stored in the storage unit above the opening 21a by the
shutter control unit 22 (withdrawn state).
[0028] Then, when the release button 2 (refer to Fig.
1, for example) is pressed, the front curtain 21b moves
in the direction represented by the arrow A by the driving
force fed from the motor 23 and shields light passing
through the opening 21a. Next, charging of the front cur-
tain 21b and the rear curtain 21c is released in phased
manner by the shutter control unit 22. Specifically, first,
the front curtain 21b moves from the position where the
front curtain 21b shields light passing through the open-
ing 21a in the direction represented by the arrow B, and
after a lapse of a predetermined time, the rear curtain
21c moves from the storage unit above the opening 21a
in the direction represented by the arrow B. As a result,
the front curtain 21b is stored in the storage unit below
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the opening 21a and the rear curtain 21c shields light
passing through the opening 21a. At this time, an image
signal is generated based on light incident on the imaging
sensor 40 (described later) during the time when the front
curtain 21b is withdrawn from the opening 21a and the
time when the rear curtain 21c shields light passing
through the opening 21a. The image signal generated at
this time becomes an image signal obtained according
to a user’s release operation.
[0029] After that, the rear curtain 21c moves in the di-
rection represented by the arrow A by the driving force
fed from the motor 23 to the shutter control unit 22, is
stored in the storage unit above the opening 21a again
and is charged by the shutter control unit 22. The front
curtain 21b is still stored in the storage unit below the
opening 21a. Accordingly, the shutter unit 20 is put into
the monitor state in which light entering through the lens
unit enters on the imaging sensor 40 (described later) in
the imaging unit 30.
[0030] The heatsink 17 is arranged on a back surface
of the imaging unit 30 and can absorb and radiate heat
generated in the imaging unit 30.
[0031] The imaging unit 30 is arranged on a back sur-
face of the shutter unit 20 and can convert light through
the shutter unit 20 into an electrical signal and output the
electrical signal. The imaging unit 30 also includes a dust
removal filter that generates ultrasonic oscillation to re-
move foreign matters such as dusts adhered to the im-
aging unit 30. In this embodiment, an SSWF (Supersonic
Wave Filter) is employed as an example of the dust re-
moval filter. In the camera body 1 in this embodiment, in
the state where the lens unit is not attached as shown in
Fig. 1 and Fig. 2, the opening 4a of the lens mount 4 is
opened, and therefore, foreign matters such as dusts can
enter into the camera body 1. Moreover, since the shutter
unit 20 is a normally-open type shutter as described
above and the imaging unit 30 can be viewed from the
side of the lens mount 4, the possibility that foreign mat-
ters are adhered to the imaging unit 30 becomes higher.
When foreign matters are adhered to the imaging unit
30, there arises a problem that the foreign matters appear
on an image. Thus, the single-lens reflex digital cameras
and the single-lens digital cameras as in this embodiment
have the SSWF, and drives the SSWF to shake off the
foreign matters adhered to the imaging sensor 30.
[0032] Fig. 4A is an exploded perspective view show-
ing the imaging unit 30. Fig. 4B is an enlarged perspective
view of a parts group P3 in Fig. 4A. Fig. 4C is an enlarged
perspective view of a parts group P4 in Fig. 4A. The parts
group P3 is a parts group composing the SSWF. The
parts group P4 is a parts group mainly including a low-
pass filter (hereinafter referred to as LPF) and the imag-
ing unit.
[0033] As shown in Fig. 4A, the imaging unit 30 has a
plurality of members including an SSWF spring 31, an
SSWF spring holder 32, a filter 33, an SSWF rubber 34,
an SSWF base 35, an LPF spring 36, an LPF protect
sheet 37, an LPF 38, an LPF packing 39, an imaging

sensor 40, a substrate 41 that are arranged in this order
in the direction of the optical axis L. The filter 33 is a
transparent disc-like member and has a piezoelectric el-
ement 33a in the vicinity of its edge. By application of a
voltage, the piezoelectric element 33a can generate os-
cillation in the filter 33. The filter 33 is held on the SSWF
base 35 along with the SSWF rubber 34. The filter 33
and the SSWF rubber 34 are held on the SSWF base 35
by the SSWF spring 31 and the SSWF spring holder 32
that are fixed to the SSWF base 35 with screws 105. As
shown in Fig. 4B, the screws 105 are screwed into a
plurality of (three in this embodiment) screw holes 35b
formed around an opening 35a on the SSWF base 35.
[0034] As shown in Fig. 4A, the imaging sensor 40 is
fixed to a back surface of the SSWF base 35 across the
LPF spring 36, the LPF protect sheet 37, the LPF 38 and
the LPF packing 39. Specifically, the imaging sensor 40
is fixed to the SSWF base 35 so that an imaging plane
40a is opposed to the LPF 38 across the LPF packing
39. A plurality of (three in this embodiment) screws 106
for fixing the imaging sensor 40 are inserted into a plu-
rality of (three in this embodiment) holes 40b (refer to
Fig. 4B) formed on the imaging sensor 40 and are
screwed into screw holes (not shown) formed on the back
surface of the SSWF base 35.
[0035] The substrate 41 is arranged on a back surface
of the imaging sensor 40. Various electrical components
electrically connected to the imaging sensor 40 is mount-
ed on the substrate 41. A plurality of (two in this embod-
iment) holes 41a into which screws 107 can be inserted
are formed on the substrate 41. The substrate 41 is fixed
to the SSWF base 35 by inserting the plurality of (two in
this embodiment) screws 107 into the holes 41a and fur-
ther screwing the screws 107 into screw holes (not
shown) formed on the back surface of the SSWF base 35.
[0036] In this manner, the imaging unit 30 is complet-
ed. Light incident on the imaging unit 30 passes through
the filter 33 and the LPF 38 and reaches the imaging
plane 40a of the imaging sensor 40. The imaging sensor
40 converts the incident light into an electrical signal and
outputs the electrical signal.
[0037] Next, an assembly procedure of the imaging
system thus configured will be described. In Fig. 3A and
Fig. 3B, first, the contact pin unit 13 is fixed to the mount
frame 14. Specifically, the screws 104 are inserted into
the holes 13c and then, screwed into the screw holes 14g.
[0038] Next, the lens mount 4 is fixed to the front sur-
face 14d of the mount frame 14 across the lens mount
spring 12. Specifically, the screws 101 are inserted into
the holes 4b and then, screwed into the screw holes 14b.
At this time, the protrusion 15a of the lens lock pin 15 is
inserted into the hole 4d formed on the lens mount 4. The
lock pin spring 16 is arranged between the back surface
of the protrusion 15a of the lens lock pin 15 and the lens
mount spring 12 so that a displacing direction of the lens
lock pin 15 is substantially the same as an extending/
contracting direction of the lens mount spring 12.
[0039] Next, the mount frame 14 is fixed to the main
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frame 11. Specifically, the protrusion 14e to which the
lens mount 4, etc. are fixed is inserted into the opening
11a of the main frame 11 and a contact surface 14h of
the mount frame 14 is brought into contact with a back
surface 11c of the main frame 11. Next, the screws 102
are inserted into the holes 11b and then, screwed into
the screw holes 14c.
[0040] Next, in Fig. 3A and Fig. 3C, the shutter unit 20
is fixed to a back surface of the mount frame 14. Specif-
ically, the opening 21a of the shutter unit 20 is substan-
tially aligned to the opening 14a of the mount frame 14,
thereby bringing the shutter unit 20 into contact with the
back surface of the mount frame 14. Next, the screws
103 are inserted into the holes 20a formed on the shutter
unit 20 and then, screwed into screw holes (not shown)
formed on the back surface of the mount frame 14.
[0041] Next, the imaging unit 30 is fixed to the back
surface of the shutter unit 20. Specifically, screws 108
are inserted into a plurality of (three in this embodiment)
holes 35c formed on the imaging unit 30 and then,
screwed into a plurality of (three in this embodiment)
screw holes (not shown) formed on the mount frame 14.
At this time, the imaging unit 30 is arranged at the position
adjacent to the shutter control unit 22 in the shutter unit
20.
[0042] Next, the heatsink 17 is fixed to the back surface
of the imaging unit 30 with a plurality of (four in this em-
bodiment) screws.
[0043] In this manner, the imaging system is complet-
ed. The above-mentioned assembly procedure is merely
an example and may be changed in order as necessary.
For example, in this embodiment, although the parts
group P1 is assembled and then, the parts group P2 is
fixed to the mount frame 14, the parts group P1 may be
fixed after the parts group P2 is fixed to the mount frame
14.
[0044] Fig. 5 is a front view of the imaging system when
viewed from the side of the lens mount 4. Fig. 6 is a
sectional view taken along H-H in Fig. 5. Fig. 7 is a sec-
tional view taken along V-V in Fig. 5. Fig. 5 to Fig. 7 show
the state where an electronic viewfinder (hereinafter re-
ferred to as EVF) unit 50 is added to the imaging system
shown in Fig. 3A. D1 in Fig. 6 and Fig. 7 denotes a dis-
tance between a front surface 4g of the lens mount 4 and
the imaging plane 40a of the imaging sensor 40 (refer to
Fig. 6, for example). D2 in Fig. 7 denotes size between
the front surface 4g of the lens mount 4 and an end of
the EVF unit 50. In this embodiment, D2 is also a thick-
ness of the imaging system. Fig. 8 and Fig. 9 are simpli-
fied versions of Fig. 6 and Fig. 7, respectively.
[0045] The EVF unit 50 has a display element such as
a liquid crystal display of 1 to 2 inches therein. The liquid
crystal display can display an image generated based on
the electrical signal outputted from the imaging unit 30
and various information such as the number of photo-
graphs that can be recorded.
[0046] As shown in Fig. 6, in this embodiment, the
mount unit composed of the lens mount 4, the lens mount

spring 12 and so on is arranged on a front surface of the
shutter mechanism 21 and as distinct from the conven-
tional single-lens reflex digital cameras, no mirror box is
provided. The shutter control unit 22 is arranged adjacent
to the imaging sensor 40 in the direction of the imaging
plane 40a. Further, the shutter control unit 22 is larger
than the shutter mechanism 21 in thickness in the optical
axis direction, and is arranged laterally adjacent to the
shutter control unit 22 with the front surface thereof
aligned with a front end of the shutter control unit 22. In
other words, the imaging unit 30 is arranged within a pe-
ripheral portion defined by the thickness of the shutter
control unit 22 in the optical axis direction. Therefore, as
compared to the conventional configuration (the mirror
box is provided between the shutter unit and the lens
mount), the distance D1 between the front surface 4g of
the lens mount 4 and the imaging plane 40a can be made
smaller and as shown in Fig. 7, the thickness D2 of the
imaging system can be also reduced.
[0047] As shown in Fig. 7, the EVF unit 50 is arranged
above the imaging unit 30, with the front end of the EVF
unit 50 being close to the mount frame 14. Since the
imaging unit 30 is smaller than the lens mount 4 in height,
a space above the imaging unit 30 is effectively utilized
to arrange the EVF unit 50.
[0048] A screw hole 60a into which a screw of a cam-
era-fixing tripod can be screwed is arranged behind the
shutter mechanism 21 of the shutter unit 20 and below
the imaging unit 30. The screw hole 60a is formed on a
screw hole member 60 fixed to a circular hole 11d formed
on a lower surface of the main frame 11 (refer to Fig. 3B).
Since the imaging unit 30 is smaller than the lens mount
4 in height, a space below the imaging unit 30 is effec-
tively utilized to arrange the screw hole member 60.

3. Effects of embodiment and others

[0049] In this embodiment, by omitting the mirror box
that is necessary for the conventional single-lens digital
cameras, the distance D1 between the front surface 4g
of the lens mount 4 and the imaging plane 40a of the
imaging sensor 40 (refer to Fig. 6, for example) and the
thickness D2 of the imaging system in the direction of
the optical axis L (refer to Fig. 7) can be made smaller,
thereby enabling miniaturizing of the imaging apparatus.
Moreover, since the number of parts can be reduced,
cost reduction can be achieved and assembly can be
simplified.
[0050] In this embodiment, as shown in Fig. 6 and Fig.
8 (simplified version of Fig. 6), at least a part of the shutter
control unit 22 of the shutter unit 20 is arranged at a po-
sition intersecting an end surface of the imaging unit 30
on the side of the lens mount 4 (in this embodiment, the
surface of the filter 33 on the side of the lens mount 4).
In other words, the imaging unit 30 is arranged within a
peripheral portion defined by the thickness of the shutter
control unit 22 in the optical axis direction. Thereby, the
thickness of the imaging system in the optical axis direc-
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tion can be reduced, leading to miniaturization of the im-
aging apparatus. Further, in this embodiment, the motor
23 feeding the driving force to the shutter control unit 22
is also arranged at a position intersecting the end surface
of the imaging unit 30 on the side of the lens mount 4 (in
this embodiment, the surface of the filter 33 on the side
of the lens mount 4). Thereby, the thickness of the im-
aging system in the optical axis direction can be reduced.
Since the imaging unit 30 in this embodiment includes
the SSWF, the end surface of the imaging unit 30 on the
side of the lens mount 4 is the surface of the filter 33 on
the side of the lens mount 4. However, in the case of the
imaging unit having no SSWF, an end surface protruding
most toward the lens mount is the end surface on the
side of the lens mount.
[0051]  In this embodiment, as shown in Fig. 7 and Fig.
9 (simplified version of Fig. 7), by omitting the mirror box,
structures for guiding light from the mirror box to the op-
tical finder (a graticule, a prism, and so on.) can be omit-
ted. Thereby, a height D3 of the imaging system (refer
to Fig. 5, Fig. 7) can be reduced. That is, the imaging
apparatus can be miniaturized. Moreover, since the grat-
icule, the prism and the like become unnecessary, the
number of parts can be reduced, thereby achieving cost
reduction and simplifying assembly.
[0052] In this embodiment, the lens mount 4 and the
main frame 11, to which the shutter unit 20 and the im-
aging unit 30 are attached, are provided. Thereby, the
strength to support the lens, the shutter unit 20 and the
like can be sufficiently ensured in the camera body 1.
[0053] In this embodiment, as shown in Fig. 7 and Fig.
9, the EVF unit 50 is arranged above the imaging unit
30. Thereby, space above the imaging unit 30 can be
effectively utilized. For example, as compared to config-
uration in which the EVF unit 50 is arranged behind the
imaging unit 30, fore-and-aft length of the camera body
1 can be reduced.
[0054] In this embodiment, the tripod fixing screw hole
60a is arranged below the imaging unit 30. Thereby,
space below the imaging unit 30 can be effectively uti-
lized. Further, the tripod fixing screw hole 60a is arranged
behind the shutter unit 20. Thereby, the tripod fixing
screw hole 60a can be arranged rearward as much as
possible without being interrupted by the shutter unit 20
that is larger than the imaging unit 30 in vertical height.
Thus, even when a large lens unit is attached to the cam-
era body 1, interference between a rear end of the lens
unit and a pan head of the tripod is hard to occur.
[0055] In this embodiment, although the shutter unit
20 is arranged in contact with the back surface of the
mount frame 14, for example, the shutter unit 20 may be
arranged opposed to the mount frame 14 across a spacer
so as to form a cavity between the shutter unit 20 and
the mount frame 14. Also in this case, the same effects
as those in this embodiment can be obtained.
[0056] The imaging sensor 40 and the imaging unit 30
including the imaging sensor 40 in this embodiment are
examples of the imaging unit according to the present

invention. The mount unit including at least the lens
mount 4, the main frame 11 and the mount frame 14 in
this embodiment is an example of the mount unit accord-
ing to the present invention. The shutter unit 20 in this
embodiment is an example of the shutter unit according
to the present invention. The shutter control unit 22 and/or
the motor 23 in this embodiment is an example of the
shutter control unit according to the present invention.
[0057] In this embodiment, although only the camera
body 1 is illustrated and described and the camera body
1 is explained as an example of the imaging apparatus
according to the present invention, the imaging appara-
tus according to the present invention may include both
the lens unit and the camera body.

Industrial Applicability

[0058] The imaging apparatus according to the
present invention is useful for a single-lens camera with-
out a mirror box mounted in a single-lens reflex camera.

Description of Reference Numerals

[0059]

1 Camera body
4 Lens mount
11 Main frame
20 Shutter unit
21 Shutter mechanism
22 Shutter control unit
23 Motor
30 Imaging unit
50 Electronic viewfinder
60a Tripod fixing screw hole

Claims

1. An imaging apparatus comprising:

a mount unit to which a lens unit is mountable;
an imaging unit operable to generate an image
signal; and
a normally-open type shutter unit that is ar-
ranged between the mount unit and the imaging
unit, and is capable of limiting light incident on
the imaging unit, wherein
the mount unit has a frame to which the shutter
unit and the imaging unit are fixed.

2. The imaging apparatus according to claim 1, wherein
the shutter unit includes a light-shielding member
capable of moving in a direction perpendicular to an
optical axis of the incident light and a shutter control
unit operable to control movement of the light-shield-
ing member,
the light-shielding member is arranged opposite to
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the frame and is in contact with the frame of the
mount unit or across a cavity for the frame of the
mount unit,
the shutter control unit is larger than the light-shield-
ing member in thickness in an optical axis direction,
and is arranged laterally adjacent to the light-shield-
ing member and the imaging unit with a front surface
of the light-shielding member aligned with a front end
of the shutter control unit, and
the imaging unit is arranged within a peripheral por-
tion defined by the thickness of the shutter control
unit in the optical axis direction.

3. The imaging apparatus according to claim 1 or 2,
wherein
a finder unit is provided above the imaging unit.

4. The imaging apparatus according to any one of
claims 1 to 3, further including a tripod fixing screw
hole behind the shutter unit and below the imaging
unit.

5. The imaging apparatus according to any one of
claims 1 to 4, wherein
the imaging unit includes at least a dust removal filter
and an imaging sensor.
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