| MAG NG APPARATUS BACKGROUND OF THE | NVENTI ON Fi el d of the Invention
[ 0001] Thepresentinventionrel ates to an imagi ng apparatus including a
mrror insertable into and retractable froman optical path.
Description of the Related Art [0002] A conventional i naging apparatus
is known to insert a mrror into and retract it froman optical path
at two different speeds (Japanese Patent Application Laid-Open No.
2008-175920) . [0003] Japanese Patent Application Laid-Open No.

TMAGING APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention
[0001] The present invention relates to an imaging apparatus
including a mirror insertable into and retractable from an

optical path.

Description of the Related Art

[0002] A conventional imaging apparatus is known to insert
amirror into and retract it froman optical path at two different
speeds (Japanese Patent Application Laid-Open No.
2008-175920) .

[0003] Japanese Patent Application Laid-Open No.
2008-175920 discusses a technigue for inserting the mirror into
and retracting it from the optical path at two different speeds
based on the following configuration. When a control unit
operates amotor ina first direction, a first camportion formed
on a cam member releases engagement between a mirror drive
member and a charging member. When the engagement between the
mirror drive member and the charging member is released, the
mirror drive member moves the mirror at a first speed from a
mirror-up position to amirror-down position by an urging force

of an urging member.



2008- 175920 di scusses a technique for inserting the mrror into and
retracting it fromthe optical path at two different speeds based on
the followi ng configuration. Wien a control unit operates a notor in
a first direction, a first camportion formed on a cam nenber

rel eases engagenent between a mrror drive nenber and a charging
nmenber. Wienpddoajengageierhebebnees: thel Mindvels @hbveorBaber anddhg
charging nenber is released, the mrror drive nenber noves the mrror
at a first speedtivanspdlitote WhepOhidi ADréOt Borli ArH MR @Skt OR
by an urging force of an urging nenber. [0004] When the control unit
noves t he nofcmednen See @ac demieet icontappestiie chartyhegfndmsier engaged
direction, a second cam portion forned on the cam nenber contacts the
char gi ng nerieth shgaged-ar iy ivhengrivenr agdi Viee méniver, daite tdesbrirr aod
drive nmenber and the charging nenber are driven by the notor. Thus,
the mirror iQedEhaeaing rgnbeEome sigesgnfhomheeotar r ofhup, pdsi nionot o
the mrror-down position. SUMWARY OF THE | NVENTI ON [ 0005] According to
an aspect of % ABLPFRENE FHOAM SBRSIaht ThEgr iy HfFa® B85S edrudesthe
m rror nenber, mhicg i s novabl e between a first position disposed on
an optical &% O6f “gH" RBHT htPpti cal system and a second position
retracted fromthe optical axis, a first urging nenber configured to
urge the mrror nenber toward the first position, a second urging
menber configured to urge th ] r gﬁﬂgfr t he second
position, and a drive nenber%ggﬁ§$gu?e to]ﬁg@ﬁgﬁggn by a driving
source to drive the mrror nenber to the second position, wherein, a
first engaging portion and a second engagi ng portion to be engaged
with the nmrpoosyenbekcaraihgriedoashbber dsf W@ eNBIbSEnt WRRekAoni fan
the mrror nmenber is driven to the second position, the mrror nenber
i s engaged Jidakinhbeappasstengagiingieport noprancthehiiaemrtieht he secark
position in a region in which a force of the second urging nenber for
urgi ng the mietweennmenberst qwearid itdme ddeporddpasidn aptisalargeés dhain a
force of the first urging nmenber for urging the mrror nmenber toward
the first pd%EgiLsd,opt et andtsheeapnd grshbhbe reitsashgd fedmiiid
t he second engaging portion_and driven to the second position in a
region in wﬁpgﬁcﬁﬁea¥b?ceacﬁl%%ﬂauF9P§9 UpgPRy FREHDSIREr tar gragy e
mrror menber, toward. the fir%%tﬁgsLtion is equal to or |arger than

the force of*'fRET EHFF Lr'§R e ' BPS 1 ithg? (956 R Y S NaehEh e

toward the %%%998u98 IttoI L(I)rng"e the mirror member toward the second position,

and a drive member configured to be driven by a driving source
to drive the mirror member to the second position, wherein, a
first engaging portion and a second engaging portion to be

engaged with the mirror member are formed on the drive member,
wherein, if the mirror member is driven to the second position,
the mirror member is engaged with the first engaging portion
and driven to the second position in a region in which a force
of the second urging member for urging the mirror member toward
the second position is larger than a force of the first urging

member for urging the mirror member toward the first position,



[ 0006] According to the present invention, even with a small inertia
force acting on a mrror, the mrror can be driven to the mrror-up
position in a region where a spring force of a mrror-down spring is
| arger than a spring force of a mrror-up spring. [0007] Furt her
features and aspects of the present invention will becone apparent

fromthe fold. g detai kad descdl pdn®a Of seXeaPL &t %, 1P dime ith
reference to the attached draw ngs. BRI ITE:F ISDESC%)%TI O\JI' OF TﬁE %%QWNGS

[0008] The acimamyi Bor € dWan@Sdr WL Roafies isRe8hRA QD ohNi @ region
constitute a part of the specification, illustrate exenplary

enmbodi nent s,irf eaticheshe ansk &s pPECtRe 0f i f41e vrMent heRbandiort @@QLAGr the
with the description, serve to explain the principles of the

i nvention. [OOQ%rFngmbéritowarhl ook miragr apsitliostisakibnglato or larger
configuration of an inaging apparatus according to an exenplary
enbodi ment dfthanhehplesentol hverstticond urging member for urging the mirror

member toward the second position.

[0006] According to the present invention, even with a small
inertia force acting on a mirror, the mirror can be driven to
the mirror-up position in a region where a spring force of a
mirror-down spring is larger than a spring force of a mirror-up
spring.

[0007] Further features and aspects of the present invention
will become apparent from the following detailed description
of exemplary embodiments with reference to the attached

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate
exemplary embodiments, features, and aspects of the invention
and, together with the description, serve to explain the
principles of the invention.

{0009] Fig. 1 is ablockdiagram illustrating a configuration
of an imaging apparatus according to an exemplary embodiment
of the present invention.

[0010] Fig. 2 is an exploded perspective view illustrating



[0010]Fig. 2 is an exploded perspective viewillustrating a
configuration of a quick return mrror unit. [0011]Figs. 3Ato 3C
Illustrate a drive lever unit and a camgear. [0012]Figs. 4A to 4C
illustrate a mrror-up operation of the quick return mrror unit in a
hi gh- speed node. [0013]Figs. S5Ato 5D illustrate a mrror-up

operation ofatéen fihelatiRhUbh B &0k WlturinNrd r$hl-eptifode.
[0011] Figs. 3A to 3C illustrate a drive lever unit and a
cam gear.
[0012] Figs. 4A to 4C illustrate a mirror-up coperation of
the quick return mirror unit in a high-speed mode.
[0013] Figs. 5A to 5D illustrate a mirror-up operation of
the quick return mirror unit in a silent mode.
[0014] Fig. 6 is a flowchart illustrating operations since
the imaging apparatus receives an imaging instruction until it
completes imaging.
[0015] Fig. 7 illustrates a relation between an urging force
of amixrox-up spring and an urging force of a mirror-down spring

in a mirror—-up operation.
DESCRIPTION OF THE EMBODIMENTS

[0016] Various exemplary embodiments, features, and aspects
of the invention will be described in detail below with
reference to the drawings.

[0017] Fig. 1 is a block diagram illustrating an example
configuration of an imaging apparatus. The imaging apparatus
includes a lens unit 300 and a camera body 100.

[0018] The lens unit 300 is an interchangeable lens. A lens
mount 306 mechanically and electrically connects the lens unit
300 and the camera body 100. A lens 310 constituting an imaging
optical system includes a focus lens and a zoom lens (not

illustrated) which are movable along an optical axis thereof



[0014]Fig. 6 is a flowhart illustrating operations since the inmaging
apparatus receives an imaging instruction until it conpletes imaging.
[0015]Fig. 7 illustrates a relation between an urging force of a
mrror-up spring and an urging force of a mrror-down spring in a
mrror-up operation. DESCRI PTI ON OF THE EMBODI MENTS [ 0016] Vari ous

exenpl ary enbodi BRMp% chaatadiesr1 andwaspast § b kbher idwent hon whl-Lghe
described in detai?kgéfowﬁaﬁth reference to thg draﬁﬁngs. [Oofﬁ?Fi%.

1 is a blockixi agrHagpbkbustraid Aot Bt BXRPbE1 O d g4 198hefqudRcity.

I magi ng apparatus. The imagi ng apparatus includes a lens unit 300 and

a canera bodh iG@erface (I/F) unit 320 is connected with an I/F unit 120
in the camera body 100.
[0019] Connectors 322 and 122 electrically connect the lens
unit 300 and the camera body 100, enable exchanging control
signals, status signals, data signals, and the like
therebetween, and supply various voltages from the camera body
100 to the lens unit 300. A diaphragm control unit 340 controls
the diaphragm 312 in collaboration with a shutter control unit
40 based on light metering information from a light metering
unit 46 (described below). A focus control unit 342 drives the
focus lens to control focus adjustment. A zoom control unit
344 drives the zoom lens to control a zooming operation. A lens
control unit 350 is connected with the I/F unit 320 and each
control unit to control the entire lens unit 300.
[0020] A configuration of the camera body 100 will be
described below.
[0021] A shutter 12 controls an exposure of an image sensor
13. Light entering the lens 310 while the shutter 12 is in an
open state passes through the diaphragm 312, the lens mounts
306 and 106, and the shutter 12, and reaches the image sensor
13. An object image is formed on an imaging plane (a pixel
array). At this timing, a mirror 130 is in a mirror-up state
in which the mirror 130 is retracted from the optical path OP1,
as drawn by two-dot chain lines. The mirror 130 is a movable

mirror member and disposed on an object side of the image sensor



[0018] The I ens unit 300 is an interchangeable | ens. A lens nount 306
mechani cally and electrically connects the Iens unit 300 and the
canera body 100. A lens 310 constituting an inmagi ng optical system

i ncludes a focus lens and a zoomlens (not illustrated) which are
novabl e al ong an optical axis thereof (see an optical path OP1

drawn with ar ohsﬁeiﬁ@@iowﬁadlfal%rtagag%d S 5%99??&%4%%@ cal

axis OPl to adjust a light quantity. An interface (I/F) unit

connect ed WiyHi N theFriRikbr 1200 i 1k tdiesLamer anbody d00ica1l axis of the
[ 0019] Connectors 322 and 122 electrically connect the lens unit 300

and t he canem&diody op@8canaPseexichanrgictge600brH4 $i'gliad o r-gbahus

signals, data signals, and the |ike therebetween, and supply various
vol t ages fr gmdile onarter @ skadyd ks ittd onhen bemisr titi-tup390a t A idi aplutaghe
control unit 340 controls the diaphragm 312 in collaboration with a
shutter contwigirognilB040s basethadred fghin et erdtigailnéei sats ore feromiato
| i ght netering un|t 46 (described below). A focus control unit 342

drives the facas Nigrerr-erceritalorf.dcud drdjvestermini sa ebdimecoitral 130
unit 344 drives the zoom|ens to control a zoom ng operation. A lens
control un|tw¥§50bﬁsd€8ﬁﬁéé?%dﬁ%uQQF%HﬁebPﬂPWunlt 320 and each control

unit to cont he entire |l ens unit_300._ [0020] A configuration of
the canera bﬁ?@f 200 e BasaEeErPheld BEPbYES PHOSPPACS it § GonT9rsion

controls an eX%%Sch)Bjec 1mager;ra’r9c>e gsenrn]esrarte an image signal. An

analog-to-digital (A/D) converter 16 converts an output signal
of the image sensor 13 into a digital signal to acquire image
data. A timing generation circuit 18 is controlled by a memory
control unit 22 and a system control unit 50 to supply a clock
signal and a control signal to the image sensor 13, the A/D
converter 16, and a digital-to-analog (D/A) converter 26. An
image processing unit 20 applies predetermined pixel
interpolation processing and color conversion processing to the
image data output from the A/D converter 16 and to the image
data output from the memocry contrcl unit 22.

[0023] The memory control unit 22 controls the A/D converter
16, the timing generation circuit 18, the image processing unit
20, an image display memory 24, the D/A converter 26, a memory
30, and a compression/decompression circuit 32. The image data
output by the A/D converter 16 is stored in the image display
memory 24 or the memory 30 via the image processing unit 20 or
via the image processing unit 20 and the memory control unit

22. The image display memory 24 temporarily stores image data



13. Light entering the lens 310 while the shutter 12 is in an open
state passes through the diaphragm 312, the |l ens nounts 306 and 106,
and the shutter 12, and reaches the i nage sensor 13. An object inage
is formed on an imaging plane (a pixel array). At this timng, a
mrror 130 is in a mrror-up state in which the mrror 130 is
retracted fr . Ot : Ay -k wo--gat WA .
The mrror f%gb%gﬁg%%§§§%%3B%%$%§$g%é§%ggggﬁgu§1%%bsggeb%ﬁggkbvfgg§§

side of the jgBEE-§885Uhe ihdge HEILI1ARChOMbr R ki ¢85 PRSELAD, iBndrol
mrror-down state in which the mrror 130 is disposed on the optical

axi s of the dnmgbNgt®RIIAkeSYsd RMGkaS al, 6 VBT ot Oh@Sirk geThE £ QTirHAEn
position." A second position in a mrror-up state in which the mrror
130 is retracteet fsigmatlheanplogadigndly ifpxr afiepled, tahdBSu@pultisr ERE- UP
position."™ A drive nechanismof the mrror 130 will be described in
detai |l bel oweduQ@22kThaapragegsehsor thd dppbeesiphibipelraat Risc
conversion to an object inmage to generate an i mage signal. An

anal og-t o- di fi02#1 (ATDe coaverterlas worveébtis anliomiputzgsgrladieplape
i mage sensor 13 into a digital signal to acquire inmage data. A tinng
gener ation cilf"®i 4B SychGH # dNiag fhymat naspd sy os oG- LGRI unix2 afbde a
systemcontrol unit 50 to supply a clock signal and a control signa
to the i mag&eTERdorC F8MPPRET AL D SEORFErTHL UGS Hhid lalBref catatanhnafeg

D/ A) converter 26. An i e processing unit 20 appli.es predeterm ned
f)i xel) i nter psc?lrértelsoﬁsp?o‘é’gg]gi?fgeaa Ic&lhg:r S¢BhTRr ST ‘ﬁrodr d’@g%sg g t9'% he
i mge data fr convert.er 1 dto,t i mage dat
outgut fron?#%@gﬁgﬁéggvégﬁ?r {%iﬁﬁ?p fchF682§?T$E??ﬁJ#§Fyl@oﬁ?rg?gﬁnit

22 control's Jhg Al B, GORYEELEE, 1y, LRe LD 1868h! O fRlckilihsdPon

the i mage processing unit 20,  an inmage display nmenory

converter 2@ro2e8BHREYtSO:ndNehadeCOERE ESH O IREINPELIH QI sSleliCihbge
32. The image data output by the AID converter 16 is stored in the

i mge di spl aptaepacy 24 ohe th@udmn@yy. 30 via the i nage processing
unit 20 or via the inmage processing unit 20 and the nenory control
unit 22. Thdoior&de diBspldyonenbeyrhltergiolaght ymstariasy ibyagRedal ght
to be displayed on an inage display unit 28. The D/ A converter 26
accesses t haeitgagagdispt ayb neror =124 teira coherokmorit déntooaltruhst tR22
to acquire inmage data, converts the inmage data into an inage signa
(anal og Sigﬁ&P tg@ﬁﬁhpgﬁng@bgﬁgtégppﬁ& tiye diaphragm control unit 340

which controls the diaphragm 312. The shutter control unit 40
includes a shutter drive unit 40a and a shutter drive motor 40b.
The shutter drive unit 40a drives the shutter 12 to expose the
image sensor 13 to the light. The shutter drive motor 40b
includes a charge function for the shutter 12, and operates to
switch between a fixed state in which the shutter drive unit
40a is fixed and a released state in which the shutter drive
unit 40a is released from the fixed state.

{0026] The mirror control unit 41 moves the mirror 130 to
the mirror-up position (see the two-dot chain lines) or the

mirroxr—down position (see the solid lines) via a driving unit

- 7 -



resultant immage signal to the inmage display unit 28. [0024] The i mge
display unit 28 is a liquid crystal display (LCD) unit, such as a
thin-filmtransistor (TFT)-LCD unit. The nenory 30 tenporarily stores
captured still inmage data and al so serves as a work area for the
system control unit 50. The conpression/ deconpression circuit 32

reads. the ifmgedat aistored-id tRerIBAIBLY 3Qe ARRLLES-GOMYESS RN, gr

deconpression processing to the image data, and stores the processe

i mage data hagkddlst Ben BBy Mr3fe rﬁ&cQ;&5]<Ba§@ﬂn9fltéme:eﬁse§yéa f sllingm
metering by the light netering unit 46, the shutter control unit 40

control s theshittiver md2okn €113 l-abanaktOne A N it.ke , db aphi~agy centke) .
unit 340 which controls the diaphragm 312. The shutter control unit
40 incl udes Dxisteutcoerrdili fer wld mM@acand3 @ vt ber ddst vioamtior d40h8i1
The shutter drive unit 40a drives the shutter 12 to expose the inmage
sensor 13 tdglwr.light. The shutter drive notor 40b includes a charge
function for the shutter 12, and operates to switch between a fixed
state in whil@P2AMe sHilta diocgsi veatni dedozting Mintsd4andetects eadadus
state in which the shutter drive unit 40a is rel eased fromthe fixed
state. [0026]tH&E ﬁ‘f-r?%ﬁ ieseingl cahttay pYsseBs tHohR pRBPrARY the Lhes

mrror-up pasition t he .t dot chain Lines) or the mrror-down
position (sed 4 REs§ Fl W?W?@éwgﬁ ALPHA A2 un%qe lens mounts 306 and

106, the mirror 130, and a sub mirror ({(described below), and
is detected by a light receiving unit of the focus state
detecting unit 42. The focus state detecting unit 42 outputs
the detecticn result of an in-focus state to the system control
unit 50. The light metering unit 46 detects the light which
enters the lens 310 and passes through the diaphragm 312, the
lens mounts 306 and 106, the mirrors 130 and 132, and a light
metering lens (not illustrated). The light metering unit 46
outputs the detection result of an exposure state to the system
control unit 50. The light metering unit 46 further performs
the flash pre-emission (EF) processing in collaboration with
a flash 48.

[0028] The flash 48 has an automatic focus (AF) auxiliary
light projecting function and a flash light amount control
function, and emits light at a predetermined timing in response
to an instruction from the system control unit 50. The mirror
132 reflects a light beamreflected by themirror 130, and guides
it to an optical findex 104. BAn optical path QP2 is a branch

of the optical path OP1 toward the image sensor 13 and is formed



41a of a mirror drive nmechanism The mrror control unit 41 controls
a mrror drive notor (hereinafter referred to sinply as drive notor)
41b as an actuator (i.e., a driving source). Drive control for the
mrror 130 will be described in detail below [0027] The focus state
detecting unit 42 detects a focus state of the inmaging optical

system Light ed}{ee'}dl'ig‘otrh§3be§§sg’&9ecpaa%s%§8t ht opgp- cﬁ% %c?sqml%glm 312,

the |l ens nounts 306 and 106, the mrror and a

(described bedead) anghd sydetacdsd Ly @nitg‘m:wﬁf@l?'c\f)'rxr&90§9|{hé)fenw§e
focus state detecting unit 42. The focus state detecting unit

out puts the ¢iaet bogdy nedul tcDideNaidetedalisastahaird:i@ t 0O ap¥Ss %@Sh_trol
control unit 50. The light netering unit 46 detects the |ight which

enters the henist 306 .antheagsesrihneiugh the: diepberagmadeds 4 het ensqge
mounts 306 and 106, the mrrors 130 and 132, and a |light netering

| ens (not ildamturdingdnod®hendli détemeirersi mpetthet #ite Aldrputsitth@00 is
detection result of an exposure state to the systemcontrol unit 50.
The |ight netteiEobgutipt T4 Mk eritpéPor et kentkashupre-55 ssicpnts
(EF) processing in collaboration with a flash 48. [0028] The flash 48
has an aut orfatG®trEeéusOPAI)d diskithicaly FpghrorprsileaniAgd  drrascornante a
flash light amount control function, and emts light at a

pr edet er m néF i /G fjﬁtPE@b%‘WsJeorf cpyaﬁhiengﬁFGE%"r%tlfqrbﬁ%ntlﬁe 58¢st efi®
control unit %rm'ghg rlnorror refl S i beam gl fl ected by
the mrror CTIRGgtrEe s %a aﬁ?dg%%‘l c&P“F?ﬁ]&e‘ﬂmfoé AREGHEFRal
?gt gngpizsl fS I’I’T'E(?%ggggt ESEET??I’Oé 1{%(? %%toggé.gé a%é;’}?rf]s tlr}lr I’e(s: r%%egens r
position.  ecxecuted by a central processing unit (CPU) constituting the
system control unit 50. The determination unit 50a and the
control unit 50b will be described in detail below.
[0030] A memory 52 stores constants, variables, programs,
and the like for operations of the system control unit 50. The
notification unit 54 indicates to a user a text or an image
message on a display device, or a voice message via a speaker
according to program execution by the system control unit 50.
The notification unit 54 is disposed at a position where it is
easily recognized by the camera body 100. A part of the
notification unit 54 is provided also in the optical finder 104.
A nonveolatile memory 56 is an electrically erasable and
recordable memory such as an erasable programmable read-only
memory (EEPROM).
[0031] Various operation instructions to the system control

unit 50 will be described below. Fig. 1 illustrates a mode dial

60, a switch unit 62, and an operation unit 70. The mode dial



[ 0029] The system control unit 50 which controls the entire camera
body 100 includes a determ nation unit 50a and a control unit 50b.
The determ nation unit 50a determ nes a set imge capturing node and
determ nes whether the lens unit 300 is attached to the nmain unit
100. The control unit 50b outputs a control conmand to the mrror

control unit&ﬂlﬂﬂﬁﬁ%% QB _the éfg%gﬁ éghﬂ¥®ﬁeﬁﬁkga%%qgﬁ§%?%%%eratio

determ nati on unit a. The determnation unit 5 e contro?

unit 50b perfyuppRraeesssNYnACHA RYpt Qr P PhBEEAAMIG R $ 10w-speed
interpreted and executed by a central processing unit (CBU)

consti t uti ng:drite nsyskermaetaptutitid mole, HR; dBN8bh OIS iR9
and the control unit 50b£§vgll Iﬁbltla deés(r:nri ged iﬁgﬁ%il bel ow. [0(%)30%6\

menory 52 stim@sirdagshadds,andthabl 88e. pragr ambscrandithez lddee rbekive
operations of the systemcontrol unit 50. The notification unit 54

i ndi cates tow uddfeachexinstrarntigegenneesageseonta digplrappdedttern.
or a voice nessage via a speaker according to program execution by

t he system ddrety ohe uaet IB@ssThe sotifecatlensahitt&d (nstdildpesedtad) a
position where it is easily recogni zed by the canmera body 100. A part
of the notifd Earpénstihieh 541 §sprovieie@NallBoa ifdrsiiesopr | Gl Ekadpte,
104. A nonvol atile nmenory 56 is an electrically erasable and .
recor dabl e AEYRSr YREUBRE RSN SLESE6Se Lhe oot elrRTEbl el P SERARSHSE fFenbRis
(EEPROVM) . [Q031] Vari ous operation instructions to the system control
unit 50 wil |”‘Sé]’~’b‘8§&f°f1beagbﬁ%wuﬁ3’§’.n £ Brast riat e LY HEdE CAPEPORHES a

switch unit (%%,) and Eq.np](:)ggrat.i on.unit 70 Thc(?1 node, di al

, or es8ing 18 i1ssued to the system control unit 50.
A second switch SW2 is turned ON in a second step (for example,
when the user full-presses the button). In response to this
instruction, an instruction to start imaging processing
including exposure processing, development processing, and
recording processing is issued to the system control unit 50.
[0032] The exposure processing refers to storing in the
memory 30 an image signal from the image sensor 13 as image data
via the A/D converter 16 and the memory control unit 22. The
development processing refers to calculation processing in the
image processing unit 20 and the memory control unit 22. The
recording processing refers to reading the image data from the
memory 30, compressing the image data via the
compression/decompression circuit 32, and storing the image
data in a recording medium 200. The recording medium 200 such
as a memory card and a hard disk is provided with a recording
unit 202, an I/F unit 204, and a connector 206. The connector

206 is connected to an I/F unit 90 via the connector 92 of the

- 10 -



60 outputs to the systemcontrol unit 50 a user operation instruction
for the image capturing node including a | ow speed continuous inage
capturing node, a high-speed continuous inmage capturing node, and the
i ke. The switch unit 62 can receive two different instructions in
response to a user operation. Wien the user presses a shutter rel ease
button (not ddddst iRigdhooa first switch SW is turned ONin a first
step (for exanple, whén the user half-presses the button). In
response to fdusji NSIFHCTdRR-t8BnI BSLF US| Q16 QS 3hLi A UK. QMBC
exposure (AE), or EF processing is issued to the systemcontrol unit
50. A seconthedrGhs YR dsSatmiieBuObbh N s2 18869 HRR, (£ B8%afBbSer
when the user full-presses the button). In response to this

i nstructi on bwrtdnast Buet batph s sdrardpd iEAGOAY 15 PEESSI diY dikehudiBYthe
exposure processing, devel opnent processing, and recording processing
i s issued tewdtemsysnémo¢ontiol Sunit 50. [0032] The exposure
processing refers to storing in the nmenory 30 an i mage signal from
the i mage sei¥@4113 ddd pagéligatat idra of hehADrconverrtierollGnand it Rell
menory control unit 22. The devel opnent processing refers to

cal cul ati on 55 de€ssingdi i eé ait hrelgRl o sdddstaferende 20 Bhds t He andndhy
control unit 22. The recording processing refers to reading the imge
data from t H& ﬁ&hory 30, conpressing the imge data via the

conpr essi on/ ression,circuit 32, and storin he image data in a
r e(r:rgr di ng fbg?ﬁ 200.* MFhBL T B2 E OPrE‘ﬂl?JuJﬁn%Obn%ﬁt S5hg dEayg

and a hard gl ahd SR QULASGAWLLN Bl £COT dIg N 208,800 LA F UL,

204, and a connector € connector 2 1S connec 0" an

unit 90 vi a&é{%ﬁgn&@gﬂ{r&% 8} 1408 o e3NB{ A DAdy qug Mg&%ls lgs%r%%%d

operation unit 70 includes various operation nenbers suc

button, set tduigphuit 0BSvi &NGCRARILOY o thitht ANSyoANG QUL PHES. &R 55 5
operation instruction signal to the systemcontrol unit 50.” [ 0034] The

configurati aidef vibe 8Fr4adricentleobruthit4l Migsl. Be geswd hed HBtail

detail below with referencé to Figs. 2 and 3A to 3C. [0035] The mrror

control uni tvid¥si oflaudes tber MOL.orFidgi BB illustrates the cam gear 401
when viewed from a direction perpendicular to a rotating shaft
thereof. Fig. 3C illustrates the cam gear 401 when viewed from
a direction along the rotating shaft. In the present exemplaxy
embodiment, the cam gear 401 functions as a drive member or a
cam member.
[0036] The mirror 130 includes a main mirror 511 and a sub
mirror 513. The submirror 513 is a movable member for guiding
the light from the lens 310 to the focus state detecting unit
42, and is fixed to a sub mirror holding member 514. The sub
mirror holding member 514 is pivotably supported centering on
a shaft (not illustrated) and a hole 514a provided on a main

mirror holding member 512. When the mainmirror holding member

512 is stopped at the mirror-up position, a part of light from
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mechanismillustrated in Fig. 2. Figs. 3A through 3Cillustrate
details of a mrror drive lever and cans. Fig. 2 is an expl oded
perspective view of a quick return mrror unit. Fig. 3Ais a side
view of a drive lever unit. Figs. 3B.and 3C are detail views of a cam
gear 401. Fig. 3B illustrates the camgear 401 when viewed froma

direction pQﬁﬂﬁQﬂﬁngaEe5§B§sCﬁ?éufdgissgﬁ%ketQg{éggiﬁﬁﬁdﬁitSQQ.

illustrates the cam gear en viewe roma direction along the

rotating shafdos7in t Rgdy €M EXRIPLEE I Qdi ABM .y ERE. f@r@rg.%é é91

functions as a drive nenber or a cam nenber. [0036] The mrror 13

includes a e mit£60raSId paBdtaosHRHE 561933 r TR iHHPmBhbE 0151213
is a novabl e nenber for guiding the light fromthe Iens 310 to the

focus st at e dietvect tagnuithdgiddy réfehdsidd K66 t Dot 5YoLe ¥ WeEnholdhamh
menber 514. The sub mirror hol ding nmenber 514 is pivotably supported
centering omixrsirtahtlihoy méhvest ridted) Iantha fudllewihdadpsovisieiban a
main mrror holding nenber 512. When the main mrror hol di ng nenber
512 i s stoppedvangtdietihe migroupd 3Posddrisoap ogpepatfonfrol daghtt ef rtenmi t hex
obj ect reaches the focus state detecting unit 42. [0037] Wien the

mai n mirror 1 aenEeerber SeRafs driaven the naén mincror-ivhdingosenhen,
the sub mrraor hol ding nenber. 514 is driven to an imagi;g retracting

posi tion togetherlfli ERCPREIREIN TS S8 ReFaPhghedtisy msrder| Al nks

foll ow ng descriptions, driving of the mrror 130 neans an operation
to rotate t & Mif'ror 130 centering on a shaft 512a of the main nirror

o TS AR o SR o AU T A R B
to the cam gear 401. When the cam gear 401 rotates, a mirror
charge levexr 406 and a mirror drive lever 407 rotate in a
counterclockwise or clockwise direction (in Fig. 3A) centering
on a shaft provided on an outer surface of a mirror box (not
iliustrated). Thus, the mirror 130 can perform a mirror-up
operation tomove from the mirror-down position to the mirror-up
position and a mirror-down operation to move from the mirror-up
position to the mirror-down position. Referring to Fig. 33,
the mirror-up operation of the mirror 130 is performed toward
the clockwise direction.

[0039] The mirror charge lever 406 is urged in the

counterclockwise direction by an urging forxce of a mirror-up
spring 405. The main mirror holding member 512, serving as a
mirror backup plate, is urged at a shaft 512c in the direction
of the mirror-down operation (the counterclockwise direction
in Fig. 3A) by an urging force of a mirror-down spring 408. The

mirror drive lever 407 is urged in the clockwise direction by
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to the cam gear 401. When the cam gear 401 rotates, a mrror charge

| ever 406 and a mrror drive |lever 407 rotate in a countercl ockw se
or clockwi se direction (in Fig. 3A) centering on a shaft provided on
an outer surface of a mrror box (not illustrated). Thus, the mrror
130 can performa mrror-up operation to nove fromthe mrror-down
position to the m'.rro%-u pogition and .a, mryror-down .o erﬁ%i on to
nove from tif& M PrBF- Brg%s iDAEE E RS hY F roF Yoy 588 £P 81
Referring t i 3A Lrror- operation of .the m_ror S
por for gl AG0A8T, he PSR B i B P e 0 a8 PGS e digen

| ever 406 i r.g P | .o | di 1 [ by. an -ur gi
force of a elrélrr o?%ﬁgs%??‘ﬁg@%g%q‘haeg%ﬁﬁlnﬁd% Fl grﬁ?&hg23 |%b&n93%‘3)e%&gﬁezd
Serving as ayu-kbA! 986KUP-Rlfe SVl 9edsiatedaht cBl2e 0 dike
direction of the mrior-down operation (the counterclockw se
direction i pukirgce3M1 DB rARMHIGIMgeborar Qkead Md T 0N - 4OWI SPHEAGAGS.
The mrror drive |lever 407 is urged in the clockwi se direction by an
urging force ebnaustiverpivere Fevmsd SPdRPri@6ddetdB04@kAFbbOUDIhAN
outer circunferential surface of the camgear 401 is provided with a
gear unit 4@bditsee. Fixy.cBBluckdraedothwrieal ergear cbaesdt arteheanot
illustrated. A circular side surface 401f of the cam gear 401 (see
Fig. 2) is peodudedveinattereonduntdivg patither notatimth it hes soipit of the
detect its rotational position. A conductive contact elenent contacts
t he conduct i°?& $2d% éi0d -actl? divR§eRocCee Flotat forirepesves om dnpuheot
cam gear 401. The systemcontrol unit 50 receives an input of a
mrror-up ofefatFBh tRnPPet] orP s CGRRI SF 8 T HE o fde& Fgé eomtugtive
el enment. Thus, .th ontrqgl upit 5 can determ.n he rof ati onal

bos t1on of ERESCE A gRi Yot hlg TRecor A b S AS AR RARS e
mrror 130 i : t 14 [OrF - oSiLti Thus, e_conductive
pattern for rjrfeégg%mtql&lle %?Er'%{cgnr Osfiuglelgsg%%a@gaﬁo ’ofagjtlahgcggg#bllé lry 401

enabl es the ;£Qatfohe URLLLHOD R %&9'8% trﬁ@tbgrsé@%tmt@%%}?&’riép

di sposed at the mrror-up position. e operation o e mrror

drive mechapiosicipgl udimg ,t bBge carugest v4Qk drairhsthecause @ aifaftai n
reason, even the drive notor 41b is turned ON for a predeterm ned

time duratieidet figr fdd @01EPo OPQLAEHOR}yEONP) BldAb1S0fiad domtRel uiiput
to the control unit 50b. In this case, the control unit 50b

det erm nes a¥barw adrorrwhetbadithieoti ratad K3IMOPS ddsbvkag atthehe«tni ¥eo frator
41b. [0041] The control unit 50b has two different driving nethods
regardi ng t kesitieor - Jf dper areoatidn fof sthadmivirng deihedidchanism
spring-up nmethod. Hereinafter, a mrror operation node based on the
spri ng-up nmelKéEdWRY | tive ceaf eered dlofasla Beghisspeéde medéain reason,

even the drive motor 41b is turned ON for a predetermined time
duration, the mirror-up operation completion signal is not
input to the control unit 50b. In this case, the control unit
50b determines as an abnormal condition and stops driving the
drive motor 41b.

[0041] The control unit 50b has two different driving methods
regarding the mirror-up operation. A first driving method is
a spring-up method. Hereinafter, amirror operation mode based

on the spring-up method will be referred to as a high~speed mode.
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A second driving nethod is a notor-up nmethod. Hereinafter, a mrror
operation node based on the notor-up nethod will be referred to as a
silent node. [0042] The spring-up nethod drives the mrror 130 at a
hi gh speed by releasing at a burst the spring force of the charged
mrror-up spring 405. Accordingly, the performance of the continuous

shoot i ng fr@ir%e%gﬁﬁddMiﬁgﬂ?nert%:pg?ﬁi a; iﬂg?ol.-ﬁ?% @r%%fg)%éﬁgl?%f&f%%%ftleg a

Figs. 4Ato 40, illustrations o ear u i rstcam

portion 4010k drN@peankgarndQd Middy Ba QRLt L8RSy eEHiHad E Of be
sinmplification. [0053] Fig. 4A1llustrates a standby state in whic

the mrror-dawropar abi 68 ESscoapl eted.. Fig. 4B illustrates a state
in which the cam gear 401 has rotated in the counterclockw se

direction anwoizgppedHen sbbhengatip Ynethaged ofvdNehai ki OFc P30T at hOgh
Fig. 40 illustrates a state in which the mrror-up operation is

conpl et ed. [p&44] hherehoagiear a404 hergor okbdesr Wd lotrhe §f redle eRAYrged
portion 40l1a, a fastening rel ease cam 401b, and a second cam portion
401c for med miecgonr bBrrihe fbesedtcexenpilyy Erbedirfentnantdeot ittst
cam portion 401a functions as a first engaging portion, and the
second cam FOMiaNC4e18NPORELY diramgs saes@cutl tésgagl agspdrimicoag Thase
cam portions 40la and 401c are forned in different ranges in a _

ci r cunf er entCafP R REed i o e ®r “AGEDACE Hel sttaritagne i £hefosarevriim
gear 401, asJllustrated in Fig. 30. A phase_angle range centering on
the rotating sfafPdid et haPFoReT 1 tqﬁéas%oﬂﬂa CAfh B%"f‘fi%ﬂ% Héi&g"’e

than that of e fi LSt A POStIQN A013; 200, Lhs, fastening rel ease cam

401b. A firs
[0043] Fig. 4A illustrates a standby state in which the
mirror-down operation is completed. Fig. 4B illustrates a
state in which the cam gear 401 has rotated in the
counterclockwise direction and stopped in the early stage of
the mirror—-up operation. Fig. 4C illustrates a state in which
the mirror-up operation is completed.
[0044] The cam gear 401 is provided with the first camportion
40la, a fastening release cam 401b, and a second cam portion
401c formed therecn. In the present exemplary embodiment, the
first cam portion 40la functions as a first engaging portion,
and the second cam portion 40lc functions as a second engaging
portion. These cam portions 40la and 40lc are formed in
different ranges in a circumferential direction centering on
the rotating shaft of the cam gear 401, as illustrated in Fig.
3C. A phase angle range centering on the rotating shaft is set

narrower to the second cam portion 40lc than that of the first

cam portion 40la and the fastening release cam 40l1b. A first
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cam fol |l ower portion 406b of the mrror charge | ever 406 and the
first camportion 40la of the cam gear 401 have such a positional
relation that they can contact each other in the direction

perpendi cular to the rotating shaft of the cam gear 401. A second cam
foll ower portion 406c of the mrror charge | ever 406 and the second

o POy Cn i Gt ohBe BRI B5RT (KT BV SO BASELL ol 0% 42

that they can contact ea r-1n the direction perpen

the rotatingshafitsof cLhepcaMorloADLe [ARBLEN-Le seARdbY shahe,

illustrated in Fig. 4A e mrror charge |ever IS urge

count er cl ocky¥sse i@inkect-tolthynt hea uredg Lar e6ndfict NEadH Idt®erUPn the
spring 405. However, the first camfoll'ower portion 406b provided on

the mrror chiarege iloaveerd®fdiSulidr ¢ontas trodhtinkhen LAMCFOpné &R0FEL SN
having the maximum|lift) of the first cam portion 40la of the cam
gear 401. Thug,. t hesaltdrwe cain thelowér @orehange0de\va t486ni frdrheharge
counterclockwi se direction is prevented, and accordingly the

m rror-down lstvatre 4€anaed ted seaionddcarh @46 dhed Wt o finithe ocam @ledirng01
‘menber 512 contacts a stopper 519 (see Fig. 2) fornmed on an inner
surface of a&avier perh Baegifotondl] ystatitcedihatahbdey mas ¢onpogi ¢aonethart
the mrror-down position. A shaft 512c is integrally forned on the
mai n mrror ol iy iesFEen Bapendicaiescto pbetimtd0vasiAtt RE e eam
drive lever 407 is_in contact with the shaft 512c fromthe | ower side
in Fig. 4A 9fR& (Pdiing force of the mirror-down spring 408 in the

i -d ti di ti t t, i 1.1 hol dj
1 or doun, ORRRLT O SugeLlon.actse o, Ue L a.m Lor el dno
512a. A m i [ d_wit I f
S12a A Mo Hook 405! SeleLolably, Sonmact s (R oucandcel

403 is ur ge@iir%cttli%nc_gyn‘:ﬁéciﬂ? M\ﬁ Sj_eord:'er 8¢t LRo ﬂlprféﬂﬂuéa4%!}t¥'ﬁ§1§e4 05.

urging force of the mrror hook spring 402, and engaged W
| at chi ng poHdwere407endf rihe: Mdn 8610hk¥e JAaUBILrAQ86n[ FOMIdERE on the

mrror-up operation perforned when the

mirror charge lever 406 is in contact with the cam top (a portion
having the maximum 1ift) of the first cam portion 40la of the
cam gear 401. Thus, the drive of the mirror charge lever 406
in the counterclockwise direction is prevented, and accordingly
the mirror-down state can be maintained.

[00468] The main mirror holding member 512 contacts a stopper
518 (see Fig. 2) formed on an inner surface of a mirror box (not
illustrated), and thus is positioned at the mirror-down
position. A shaft 512c is integrally formed on the main mirror
holding member 512. A contact portion 407a of the mirror drive
lever 407 is in contact with the shaft 512c from the lower side
in Fig. 4A. The urging force of the mirror-down spring 408 in

the mirror-down operation direction acts on the main mirror

holding member 512 from the upper side in Fig. 4A centering on
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determ nation unit 50a determ nes that the high-speed node by the
spring-up nethod is set will be described below with reference to
Figs. 4Ato 40. Wth the spring-up nethod, the first cam portion 401la
is rotated by the driving force of the drive notor 41b, so that the
charged spring force of the mrror-up spring 405 can be rel eased at a

burst. The gl ReERTeR OF hNE: ML AboP: PPELNGLARLANABLES LG witn
at a high speed.

mrror 130 to nove to the mrror-up position

[0048] When the detedd Batdnmipkdr 20ar-Jetiehd-ness t haty dhepbl-ghssResd
nodei s set, and when the shutter releaSe button (not 1llustrated) 1s

full - pressed@nthd e x$860Rog WL b S SW2-Rfd tihe W Eehn thid1 B Wlidens
ON, the control unit 50b outputs a drive signal for the high-speed
mrror-up opeirmddtdmntin Fhe. daivetn®LRY AdForAb dehitse hi At d@hobRepring
control unit 50b perforns drive control to supply the full power to
the drive MA@, dddenwgtbhed00%hdulytehin®pothisn 40Ne ofr tivembrptor d4ibe
is driven at a high speed in a first direction, and accordingly the
cam gear 40lawtzatd®s-in the countercl ockwi se direction at a high
speed. Then, the cam gear 401 changes to the state illustrated in
Fig. 4B and Y Ir eadhes " ppieasep( ppetet bvralpeadgrapdegbevatient to the
mrror-up position illustrated in Fig. 4C. At this timng, upon

det ecti on of9¥¥EMdgaGHER Vol hbaltefRtprbiatiedhan thte hdphcgpard siqse by

surface 401f_,of the cam gear, 401, the caontrol unit 50b_ inputs the
mrror-up opetatPen donB BEFBRTstyreft Wﬂ%&sgetﬂﬁsﬂ?}gﬁgrﬁ%iﬂw ¥iph
stops. [0049]1n t standby_ st inFig.4A .the nirror _charge | ever
406 i s urge %%%HF gecéﬁngég%ld@iaf%gcdi%%Eﬁ}5ﬁeb§pfﬁ%gn$9f%q?%ﬁ’ B

spring 405. At fhignt b0y g Cam Ecﬁapatt%‘éj Fpetﬁé rd?:’ivgglg‘l POLLL Qi 4fla

of the camgear 401 i's in contact wt rst cam ower portion
406b provi ded-ia WRecw BiBI Sharge: I@«}@e_rch%%edngﬁné he fBd 1@ gBar ge

| ever 406 remains in the standby state in Fi'g. 4A against the urging
force of thenifdoreiipUppsRhlNg#Uan WaeRet BEs &l i Me aMBLEE 4 1brHeS wdhiNgN

inthe first direction, the camgear 401 in the standby state in Fig.

4A rot at es iffortdeec £ artret ot ek ser thd d0bi@mkdesa-Hd ghspeed.zoWwRotbe

cam gear 401 rotates in the countercl ockw se direction, the first cam

fol | oner portd dire4@6brprovp deds onidrheatmar haghchaege. | ever 406 dr ops

to the cambottom of the first camportion 40la of the cam gear 401

[ 0050] Thus, EA948dpri fgpeotbe & tetel etidiogednht rider dapespiney that the
high-speed mode is set, and when the shutter release button (not
illustrated) is full-pressed and the second switch SW2 of the
switch unit 62 turns ON, the control unit 50b outputs a drive
signal for the high-speedmirror~up operation to the drive motor
41b. At this timing, the control unit 50b performs drive
control to supply the full power to the drive motor 41lb with
100% duty ratio. Thus, the drive motor 41b is driven at a high
speed in a first direction, and accordingly the cam gear 401
rotates in the counterclockwise direction at a high speed. Then,

the cam gear 401 changes to the state illustrated in Fig. 4B

and then reaches a phase (rotational angle) equivalent to the
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405 is released at a burst. Accordingly, the mrror charge |ever 406
is driven in the countercl ockw se direction by the urging force of
the mrror-up spring 405, as illustrated in Fig. 40. At this timng,
the mrror drive | ever 407 connected with the mrror charge | ever 406
via the mirror hook 403 is also driven in the countercl ockw se

di ti ; j . . i ti 0.7 .
ri ve | ever a7 ar Bantiva eI R EAN G g DAL, | I A8 P h i hgon
nenber 512 afeabiigh SPeede A@ntuihe ai faé@%eﬂi{s%r_jo%igéh\/&p drand the,

mrror-up position at a high speed. Along with the mrror-up

oper ation ofsitdaesieidtdm o1 pbrhalcdiiggaBAet , 3h2, cdhe c3UhiN E69E nputs
hol di ng nmenber 514 connected thereto via the hole 514a is also driven

to the mrrahaipipesictupnopérat tbghcapaedioh0954ddn. t haust apdbyqastat e
in Fig. 4A, the contact between the first follower portion 406b
provi ded on ntdtermidnbostcharge | ever 406 and the camtop of the first
cam portion 40l1a of the camgear 401 is released by the driving force
of the drivdd®s®dr 4y thft etabfey comactirbétiveetrt hehd imristrofrokbheawge
porti on 406b provided on the mrror charge |lever 406 and the camtop
of the firstlevgm 366t Lenuagdd oi thve coamtgeglodiises digleggded, biyhehe
mrror-up operation of the mrror 130 in the high-speed node is
started. Th&JHO¥F HE FRF W 6Pt hdWdER{e Hisvee. 49 geestarpisdiaéinsta
direct driving force fgr drivi ng t he rrirrgr 130 to the m.rror-up,
position. OFNY PRE-UFYI G 0T E_° GA™ H it P+ drs- th COpERRY WAGH e voEshs
the direct drjving.force faor. driyving the mrror 130.to the mrror-u
posi tion. T%éarme 8Jrgle?w?lﬁ fe lﬁnr?g!rs]? ¥ BpE-st PR St mf'ﬁ’éoﬁi%a&gelgﬁv?
t he hi gh-sp noge, 5 ¢ ' [ Y o] ' r-u

Ql%%. 5, r{%emnfff%r %%grﬁgtﬁéex}%rreQO% el Y %%Otkteoggaj‘x%\by

position w thout belng connected wt i've notor 4

detail ed opefialkom 9fdenaofgdhttind Qby iRy MReLatdOMhd i g Dby spegd
node is as follow After the cam gear 301 stops at a phase

i I'Tustrated 4o .Fi gherd €hetdiel viBihdt &t unori hak oiag i Aeies; pd2 gk r8cribhe

mrror 130, reaches the mrror-up position. In the high-speed node,

the mrror 13@ tahpsaup4by ihenurgifigiby state in Fig. 4A rotates in the
counterclockwise direction at a high speed. When the cam gear
401 rotates in the counterclockwise direction, the first cam
follower portion 406b provided on the mirror charge lever 406
drops to the cam bottom of the first cam portion 40la of the
cam gear 401.
[0050] Thus, the spring force of the charged mirror-up spring
405 is released at a burst. Accordingly, the mirror charge
lever 406 is driven in the counterclockwise direction by the
urging force of the mirror-up spring 405, as illustrated in Fig.
4C. At this timing, the mirxror drive lever 407 connected with
themirror charge lever 406 via themirror hook 403 is also driven

in the counterclockwise direction at a high speed. Then, the

contact portion 407a of the drive lever 407 raises the shaft
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force of the mrror-up spring 405. When the main mrror hol ding
menber 412 reaches the mrror-up position, it abuts on a stopper 515
formed on the inner surface of the mirror box (not illustrated) from
bel ow, and is positioned at the mrror-up position. In this case,
since the main mrror holding nenber 512 abuts on the stopper 515 at

a hi gh speed;an iempul §iy ge@ﬁ;%%vhél@ &En%h%graélzt he ﬂﬁﬂt Hed, and

abutting. E0053] As descrl e mrror operatio
determ nat i Ocrhélm%ré@%@ei@e%@@ﬁ ddkdl dife HhﬂPoéﬂ?;?goQPQﬁ odd %tsaefl%i&ﬁe

made. During the transition to the mrror-up operati e secon

cam f ol | owersQid.i 0n1408§Gyiah the M FF-hapgeat EMEIH 408 dRES ROt ror
contact the second cam portion 401c of the cam gear 401. [0054]In the

m rror - down leferialg embé N6 1earmigeatb 410 rburtdier ngokairs b04 thanected
countercl ockwi se direction in Fig. 4 to rotate the mrror hook 403

during whi chthereant adt shefhcke 4985 dfs ttheontir i 0&n ok MO RiirsoirAup
contact with the fastening rel ease cam 401b. Rotation of the mrror
drive | ever M@Atiient A& A hioh-sowed directi on by the urging force of
the mrror drive |ever spring 406d causes the mrror 130 to perform
t he nirror-d@R¥idper dir ég? sTU8E] sTAGe M Foo- UPR opbeat dmitrathbrtihen
determ nati on uni_t 50a determ nes that the silent node by the

not or - up met®&d £ F§SEe’%’°%qwerbéanée1ﬁi4d%6@ BEPBIASH tom Ebeetieirar £harge
Figs. 5A to.,5D. up nmeth thesrlnr%force of the

mrror-up spri r?& ﬁ% E?ré ﬁ"ﬁdﬁ I%PPr 8%etal§ee515§ uSThE e otr 1 i § Tt bR
f the d Th d

o rror-up poa Ya AP T dETERsat Hnbhf AEaranY Rt SORe AT AR
be preventedpat ihe.tife ng PLELOLS ?B? Q& f%oule%ogthchgi 406

illustrates a state 1n whic e drive o
provided on the mirror charge lever 406 and the cam top of the

first cam portion 40la of the cam gear 401 is released, the
mirror-up operation of the mirror 130 in the high-speed mode
is started. The driving force of the drive motor 41b does not
serve as a direct driving force for driving the mirror 130 to
the mirror-up position. Only the urging force of the mirror-up
spring 405 serves as the direct driving force for driving the
mirror 130 to the mirror-up position. Therefore, in the
mirror-up operation of the mirror 130 in the high-speed mode,
the mirror 130 is driven to the mirror-up position without being
connected with the drive motor 41b.

[0052] A detailed operation order of the mirror-up operation
in the high-speed mode is as follow. After the cam gear 401
stops at a phase illustrated in Fig. 4C, the main mirror holding
membex 512 i.e., themirror 130, reaches themirror-up position.

In the high-speed mode, the mirror 130 flips up by the urging
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mrror 130 has stopped in the mrror-up operation. Fig. 53
illustrates a state in which the camgear 401 has rotated in the

cl ockwi se direction while the mrror-up operation stopped in Fig. 5A
Fig. 5Cillustrates a state at a nonent when the second cam portion
401c of the cam gear 401 separates fromthe second cam fol |l ower

tion 406c Qf & he  ALLLe%,Gh . 06, Fi g, 5D j || ust
Crate I whi S CHe: BETORTE SBORR o 0% cBRph e ok Ti nen ehas
hut t | LBRLS ichlLyst AT or
Second s t RTS8 G- LREUGW ek g betrne G RS EEneRr Sufer

50b out puts A AoV Regi gﬂa£h$ Ofnidde §ﬂ*@'a%@?8@ 'Bﬂlé A AHE QR&N %b@“ to
the drive notor 41b. The drive notor 41b is driven at a | ow speed in

the second diregtiraRewhi ehoth ORPOSIAR 1@ HHELBhMNET dasThiebad EbrStp
direction. At this timng, the control unit 50b perforns drive

control basedsdtianpul Be thidt bas®duiaideonhé Rldn sighal HJI1RMreXasRbEr
wth 50% duty ratio). [0058] Thus, the drive notor 41b is driven in
t he second dillegitiioncattlze Ebwppespdédat hami ¢thepspépdn tmpilisive sound
hi gh- speed node. More specifically, the drive notor 41b is driven in
the second disr genesatedy ati e anadishfteodnebpowerg suppl y met hod from
that used in the high-speed node. In the mrror-up operation, the
driving dird@®®P8d of AshéeaFrieedmtnvelbhesmépposi erenasichat whant Hee
hi gh- speed npde, and _accordingly the cam gear 401 rotates in the
cl ockwi se diFFSELTOAZAECE Yo gﬁée‘éﬁ‘?%“ﬁin@? shat [th55bi Theskied 8°8f the
drive rrecharéiescm in_ the stDandIFo% z{tate is . simlar to.the state

d

descri bed in thaer%nag%@ spesd ™ (SR TG OUA e AT e arp ggeration,

?gj\f;;gtehong‘g%%%&ﬁ]%%téoeﬂowe[r()&?ﬂi"!‘neﬂo%QeofC%‘hr% ?.%rroéxl'oc asrtg%rieszver
406 does not contact the second cam portion 40lc of the cam gear
401.

[0054] In themirror—-down operation, the camgear 410 further
rotates in the counterclockwise direction in Fig. 4 to rotate
the mirrox hook 403 during which a contact surface 403a of the
mirxror hook 403 is in contact with the fastening release cam
401b. Rotation of the mirror drive lever 407 in the mirror-down
direction by the urging force of the mirror drive lever spring
406d causes themirroxr 130 to perform the mirror-down operation.
[0055] The mirror-up operation when the determination unit
50a determines that the silent mode by the motor-up method is
set will be described below with reference to Figs. 5A to 5D.
In the motor—-up method, the spring force of the mirror-up spring
405 is gradually released by using the driving force of the drive

motor 4lb. Thus, the mirror 130 is driven to the mirror-up

position at a low speed and impulsive sound generation can be
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the cl ockwi se direction fromthe standby state in Fig. 4A, the mrror
charge | ever 406 urged by the mrror-up spring 405 starts noving in
the mrror-up operation direction. Accordingly, the mrror drive

| ever 407 and the mrror hook 403 start noving, and the mrror 130

al so starts noving. The drive nechanismis descri bed in the

hi gh- speed tailed. descri tIOI’lSWI omtte

[ 0061] Fi g. ﬁn%% 3% Theef, rﬁ' St ik lﬁ'roﬁeu%a?%e?ﬁﬁ'lro& hol di ng

ustrates a S a e In

member 512 if;O ﬂi]t he ﬂgddl'éﬁ ﬁl&&%a@e%ozg t%%eoﬂ?%?l%gﬂnch%shp vghoe the

urging force of the mrtror-up spring tranS| ronfrom

the standby mbals BoFhGs dfobfed e Shal %ur&'oysE A dH 9 opay dde
first camfollower portion 40 of the mrror ever 40% races

the first camip@driaeds401a:ofe tihe wHaBHIERE éé}rlgela@ @o@@é@ Adt Malschy
the first cam portion 401a of the cam gear 401 contact the first cam
fol | ower poriticor140&bieé diredtibhothLharge hemeir4Q6opd At 184 5@bppe
charge lever 406 rotates in the counterclockw se direction, and tﬁ
mai n mrror iolFdigngShentiEy 552 perdorratdsha stdtoratup BEesat iwdien the
[0062] In the silent node, to reduce the inpulsive sound at the tine
of the mrroreagrdopanatdwn,ont Hel¢iasthearar gekowkll peptirohe 40Blomothe
the mrror charge |l ever 406 traces the first camportion 40la of the
cam gear 40P geerAaselPHer POrAtPOHICspRslieofi e sHianger Leter 486.
| ever 406 by the ur force of the mrror-up spring 405. Mre
speci fical | ¥-%hek th ? FErates amStarr ol Mipsit itBR BOBH IR RESHRELBR
char ge Iever 406 traces the first cam portion 40la of the cam gear
401, the sprln fﬂgrlc‘?g %f‘ the charged mirror-up spring 405 is
gradual ly r t r..ch e lev 406 rotates slow.y.
e‘[I %h pﬁe rghut%g gfeqase % %npr é)%:s ng Re;gé is

[ 0063] At thlstlmng e nirror-down sprlng

shaft 512c t; 1 I S
512c¢ of thecgﬁlélln%ﬁlgrg;sggnéﬂéofhn%%ﬁg'ﬁg &?s%c}gojﬁll?& i thht}?‘ﬁtc 62

contact por thems46%a aie tab%t%uvw@\wb 30iputhe ﬁ&%ggs{@{a@h b the
m rror-down spring 408 for pressi ng down the shaft 512c e maln

mrror hol dieg-spebamirtd r-obalesatthend £9s dehas getbevan 40fnd Arihe
cl ockwi se direction. Thus, the force for rotating the mrror charge

| ever 406 i mcttoe @mubemnimkmsaeldwrgﬁeldom and dderfodCeed®fon which
rotating the mrror charge |lever 406 in the clockw se direction are
bal anced, an@ vtheocepee atd orhefbbe-dasaribed ofidsal di ngcteoder A512his
stops in the state illustrated in Fig. 5A. According to the present
exenpl ary erfifdndenthet aentialr sinidodhd spri frym0griuactémn lavaaetli ost

urging nenber, and the mrror-up spri n@ 405 functions as a second
urgi ng menbér PUL-606HIEFY. m@@%aiql@& (BVBL wianadt dTPR SwATGH e he@igBnPos

gear 401 duty ratio).

[0058] Thus, the drive motor 4lb is driven in the second
direction at a lower speed than the speed in the high-speed mode.
More specifically, the drive motor 41b is driven in +he second
direction by using a different power supply method from that
used in the high-speed mode. In the mirror-up operation, the
driving direction of the drive motor 41b is opposite to that
in the high-speed mode, and accordingly the cam gear 401 rotates

in the clockwise direction at a low speed in Fig. 5.
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has further rotated in the clockwi se direction fromthe state in
which the mrror-up operation stopped in Fig. 5A. In this state, the
second cam portion 401c of the cam gear 401 contacts the second cam
foll ower portion 406c of the mrror charge | ever 406, and accordingly
the mrror charge lever 406 rotates in the countercl ockw se direction
in Fig. 5B din st i.n_which t.he force for rotati
t he m'grror C arge:I Ie\%}%le 5% g?nofkgeggdﬁfeIp%? fofs lvamsénd“?lreeséif?%énbya %agg
illustrated 44 Fi.g. [ f.or . [ ais] h L kT 1
and the for cieg]fsékﬂgrlg?:%?ntgﬁet ﬁggggrééggr cbae?igéﬁﬁéel?/éer@lqﬂéé?%% ﬁngjrde %Qee
clockwi se diFeptiql), ian® detBhe1LOrds FHQhdiQWRN i;Dg1 the Jiinial 130, are
bal anced. The urging force of the mrror-up spring 405 rotates the
mrror chargmdemer 4@t RHeheafoyed rad 0w $e dbiegtd N rAadion in
accordingly the main mrror holding nenber 512 continues the
mrror-up opsrationkwhseidirestiahetldn thiegs t&Ribyt Beatonnael g betaweene
the first camfoll ower portion 406b of the mrror charge |ever 406
and the firgtimam portgeoietdt d06furtdeel sanmhgeairr it ubSspgreleas®tistarts
[0065]Fig. 5Cillustrates a state at a nonment when the contact
bet ween t he maGewdie &ef ol Towerumpere o d06tred¢tidre. nhccordohplngethe
| ever 406 and the second cam portion 401c of the camgear 401 is
rel eased. THEFXOnIrhEestarer i407usnfated Mirumy hosp, 4¢he trintr sevipg,
operation co elt_li on, signal is input to the control unit 50b. Wen
the control t %W?‘é%‘eilégsajt%sf:ﬁﬁ‘% TV i¥e ni?$ GF2Up Teprdeadisants
conpl etion sjgnal., the control unit 50b stops the drive notor 41b.
Thus, the mdre%é:rr-llifﬁdo‘ﬁ@r gF?o}ﬁl‘?l}TSﬁ?@%ﬂC’gﬁt’ ﬁﬁéeg?gajeﬁrﬁ)ldﬁ‘ﬁéa?p%‘é%s
the main mrJ.qr | di t nber 512 reaches the mirror-up position, it
abuts on thglgtlo%%eghg%ggﬁfomthe | ower side and is regul ated and
posi ti oned.  Foaag ¢ naAl BAM {1 A0kdl DG JRIDE 12 ADHL $,:00 h0fror
stopper 515 at a | ow speed, an I npul sive sound generated at 'the
monent of aliditding memsamlgier i s hanchbali garerated hor-toe i ghesReedh
node. [0066]During the transition fromthe state illustrated in
using the urging force of the mirror-up spring 405. During the

transition from the standby state in Fig. 4A to the state

illustrated in Fig. 5A, the first cam follower portion 406b of
the mirror charge lever 406 traces the first cam portion 40la
of the cam gear 401l. In a state in which the first cam portion
40la of the cam gear 401 contact the first cam follower portion
406b of the mirror charge lever 406, the mirror charge lever
406 rotates in the counterclockwise direction, and the main
mirror holding member 512 performs the mirror-up operation.
[0062] In the silent mode, to reduce the impulsive sound at
the time of the mirror-up operation, the first cam follower
portion 406b of the mirror charge lever 406 traces the first
cam portion 40la of the cam gear 401 to decrease the rotational

speed of the mirror charge lever 406 by the urging force of the
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Fig. 5Cto the state illustrated in Fig. 5D, the mrror charge |ever
406 does not contact the cam gear 401, and the mrror charge |ever
406 rotates in the counterclockw se direction by the urging force of
the mrror-up spring 405. Mre specifically, during the transition
fromthe state illustrated in Fig. 5Cto the state illustrated in

Fig. 5D, theyconash lagrrwg@m@zh.e Mor-8t sgam £0ld1quer pont {0 496k and

the first camportion 40la’is rel eased,” and accordi ngly the contact

bet ween t he seciHdcast£0bh a0eh POELE N 46CcIdd hevsLuRRM: £8448s the
portion 4010 of the camgear 401 is also released. [0067]Fig. 7

illustrates girdsd akimopobet vees0 TN fUkBENGarh Qft @D 1t hendi 4P imUBorce
spring 405 and the urging force of the mrror-down spring 408 when

t he mai n m reDthhotid e dribesr 532 speihgries theyrddu=0ryupe Dipesat,i and
Referring to Fig. 7, the horizontal axis is assigned the rotational
angl e of thehfi migrochahgegkeverer 084 matheesoahtel el ockwi se
direction. The rotational angle of the mrror charge |lever 406 in the
st andby st at'@963IFi g AUANIS §éning, Othkegrigaorrdorhesst Htest G8n pwhb sés
the main mrror holding nenber 512 reaches the mrror-up position in
Figs. 4C andiBBH tfﬂ%éhﬁgiﬂa’ﬂﬁ&%ﬁ thhgréngrirers haldisg nemhegedl2vepinos

is 27 d ) f J to Fig.. 7, .th ti cal i s indicat th
ool e A SR s S el B2l s i seles e,
th t l.Qekwi i ti . th i f f.th .
e counter ol etk e AeGLian oner e L Skey 9168 St M0 g
ML e Gekere el plivslogkiof el o0, BP9, 0108

rotational mlc_eo@f tﬁ@%ﬂﬁ ﬁ@ErSPq{&%iln%Vﬁémﬁgﬁ_ﬂlsZ QodegL e Rerror
force for rotating the mrror charge lever 406 in the

count er cl ockidasgedieest i Q0% excerd o iR&kwhieecei f &kt 1t at rRGs | e b8
charge lever 406 in the clockw se direction. Therefore, the mrror
char ge | everfo4Ofotratiateeshe mit-her ctumgericdvecksd & €n dheasdiran Y obhRise
urging force of the mrror-up spring 405. This state is equivalent to
t he standby dtracgipn &nd. tHA fJr@@69pt nr et stiatee the mhtedr tdierge lever
rotational angle of the mrror charge lever 406 is 13 degrees, the
force for rd0& inghehelarkvdre diaegéibe\are Bobanped hend the operation
countercl ockw se direction equals the force for rotating the mrror
char ge | everrfsdBei RaiReMErsekwidlelidia 8embsn. SThi stepatia itheeqtintal ent

to the stateillustratedin_Figs. 5A. ,
i1llustrated in Fig. DA. According to the present exemplary

embodiment, the mirror-down spring 408 functions as a first
urging member, and the mirror-up spring 405 functions as a
second urging member.

[0064] Fig. 58 illustrates a state in which the cam gear 401
has further rotated in the clockwise direction from the state
in which the mirror-up operation stopped in Fig. 5A. 1In this
state, the second cam portion 40lc of the cam gear 401 contacts
the second cam follower portion 406c of the mirroxr charge lever
406, and accordingly the mirror charge lever 406 rotates in the

counterclockwise direction in Fig. 5B. Accordingly, the state
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[0070]In a state in which the rotational angle of the mrror charge
| ever 406 is 22 degrees, the force for rotating the mrror charge

| ever 406 in the counterclockw se direction exceeds again the force
for rotating the mirror charge lever 406 in the cl ockw se direction.
Therefore, the mrror charge lever 406 rotates in the

count ercl ocky 1 QT [ Is the P
spring 405. \[q%%)%l%?&sal%lﬁa{s%%f%geﬁdrga 1H8 gl?é gﬂ%r(r%e |%ﬁs£8 and %40(11'“'1

force of theyd e&eﬁtgﬁcw&mé@ﬁé&h&pggtﬂl@aswﬁtga E;%gchﬁégg. .,
| ever 406 in the counterclockwi se direction is larger thanmt orce

of the mrrothsl@vRcsFIMga A8 d ehe MAtr3birNBd NEnHithe0f o £2EGS xlo%\é%ﬁng
406 in the clockw se direction. Ina region B, the force of the

m rror-down gy imigré@8charge Qleatingos hey Rher@roahargedi beverod06 kn,
the clockwi se direction is equal to or |arger than the force of the
mrror-up spriengodos foarlovetmEitionghd hermor 160, char gel drewer. 406e ukgthe
countercl ockwi se direction. [0072]Wen the mrror-up operation is
performed infatwe mighhepaedravdep siwing MOSr rohatge tleverid@s cotages
in the counterclockwi se direction at a high speed, a large inertia
force for rot¥t9ngOfhénnthe soveligrgéorkvise 4Ugsictivhe and accordingly
countercl ockwi se direction is_produced. Therefore, even in a state in
whi ch the rdtt FEA& TargPe BPLEHeT Memast SRAr Gentevers 408 i TEQT —Up
degrees, the_inertia fo ce ena Iegsgassm throu h the region B in

Fig. 7. HowsFsrF2oieen th2 i IDIS FRapY ogef at i '|§ ¢ erethe
I d t f f t th

| over 406 | TRE SRURRES kﬁfv" o B G %%c%%éeﬁge;ﬁea%r 406
therefore t %ﬂﬁéoflr@j@rcgﬁ ﬂ 49@1%‘” IfI tﬁé %%m Q%Aeh%oﬁt ?é e.I:eleas%d.

illustrated in Fig. 5A nadltlon the above?described secon

cam f ol | overpop@sti on FQPC sof jhhestLfos charge Lever méﬁ@n@%%}r‘h%he
second cam portion 401c of the cam gear 401 are not forned

mrror chargenteser b4Qaevhl thé ofadshd Rtah@&oth 8RKW S&¢ i S UoesRN e N:hbe

region Bin Fig. 7. [0073]In the region A, the first camfoll ower

portion 406mirror charge lever 406 and the second cam portion 40lc of the
cam gear 401 is released. Then, in the state illustrated in
Fig. 5D, the mirror-up operation completion signal is input to
the contrel unit 50b. When the control unit 50b receives the
input of the mirror-up operation completion signal, the control
unit 50b stops the drive motor 41lb. Thus, the mirror-up
operation in the silent mode is completed. When the mainmirror
holding member 512 reaches the mirror-up position, it abuts on
the stopper 515 from the lower side and is regulated and
positioned. Since the main mirror holding member 512 abuts on
the stopper 515 at a low speed, an impulsive sound generated
at the moment of abutting is smaller than that generated in the

high-speed mode.

[0066] During the transition from the state illustrated in
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of the mrror charge |l ever 406 traces the first cam portion 40la of
the camgear 401. In the region B, the second camfollower portion.
406c of the mrror charge | ever 406 traces the second cam portion
401c of the camgear 401. In the region C, the mrror charge |ever
406 rotates in the counterclockwi se direction by the urging force of

the mrror- U .p%bngo% I‘%‘tggg%ll%%tr%(ﬁgﬁn%q %J;%t.cé‘ﬁ‘ ?;%rmf l’.‘l?r charﬂclat

[ 0074] An exa e of the operation perforne he det ermnati on u

S0a wi Il be dasarihedobs! QW Midds defier ER6GeLQ 4%.1]‘,'%99% ﬁik?oficglarge

[0075]Fig. 6 is a flowhart illustrating operations perfornmed sinc

the inagi ng 1appRar atows ro@eekYesn ahd NBGHIG reASERHELE O MW ilon by the
conpletes imaging. [0076] 1 n step 5601, the system control unit 50

det erm nes whefiher robeefdf Sthesih tebr M sbei . 445, t herdidsdcigwichehy,
SW is not ON (NOin step 5601), the systemcontrol unit 50 repeats
det ecti ng t hiusitrat eheft tdresiftiirost £ swh title SWMtre ilfiukheatéd Skh sWyt Gr S
Is ON (YES in step 5601), the processing proceeds to step S602.
[0077] I n st éreb802teiid lnegpaned troFag. iS5t thie oot abtdmtiWeen the first
cam follower portion 406b and the first cam portion 40la is
released, and accordingly the contact between the second cam
follower portion 406c¢ and the second cam portion 40lc of the
cam gear 401 is also released.
[0067] Fig. 7 illustrates a relation between the urging force
of the mirror-up spring 405 and the urging force of the
mirror-down spring 408 when the main mirror holding member 512
performs the mirror-up operation. Referring to Fig. 7, the
horizontal axis is assigned the rotational angle of the mirror
charge lever 406 in the counterclockwise direction. The
rotational angle of the mirror charge lever 406 in the standby
state in Fig. 4A is set to 0 degree. In the states in which
the main mirror holding member 512 reaches the mirror-up
position in Figs. 4C and 5D, the rotational angle of the mirror
charge lever 406 is 27 degrees. Referring to Fig. 7, the
vertical axis indicates the magnitude of the force for rotating
the mirror charge lever 406 in the counterclockwise direction
among the urging force of the mirror-up spring 405, and the
magnitude of the force for rotating the mirror charge lever 406

in the clockwise direction among the urging force of the

mirror—-down spring 408.
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systemcontrol unit 50, the focus state detecting unit 42 perforns
the focus state detection processing, and the light netering unit 46
perfornms the |ight netering processing. Wien the system control unit
50 acquires the results of respective processing, the processing
proceeds to step 3603. [0078]In step 5603, the systemcontrol unit 50

S YO L B, A L L OB

swtch 5W is not” ON I'n step e system co

repeats det egld.nQ § Bee Stadfee; Ofg B?ﬁrég,c%ﬂgdﬁﬂéec ?ﬂ?%%t&ﬂ%%é@&?ﬁl’

control unit 50 deternlpes t hat e second swtc
step 5603), dHhe-oRr 06esSidG PR AGREASu 0o 818R kR894 - g1 JNQEY é}E‘cééc?sotge

S605, the determ nation unit 50a determnes the mrror drive netho

to be used prhdeerepniciek iugi thSARrbased 08t he,d o B! + 08 Abewli the
i mage capturing node set by the operation unit 70. An exanple of a

rel ati on betdieerttiba.i NMHgercpiayr ichg MO @BHatde IGvegron o driote vt hed

is illustrated in Table 1. [Table 1] Image capturing node Mrror

drive net hodhs mguetemageckapteardingeamnde by the urging force of the
mirror-up spring 405. This state is equivalent to the standby
state in Fig. 4A.
[0069] In a state in which the rotational angle of the mirroxr
charge lever 406 is 13 degrees, the force for rotating themirror
charge lever 406 in the counterclockwise direction equals the
force for rotating the mirror charge lever 406 in the clockwise
direction. This state is equivalent to the state illustrated
in Fig. 5A.
[0070] In a state in which the rotational angle of the mirror
charge lever 406 is 22 degrees, the force for rotating the mirror
charge lever 406 in the counterclockwise direction exceeds
again the force for rotating the mirroxr charge lever 406 in the
clockwise direction. Therefore, the mirror charge lever 406
rotates in the counterclockwise direction by the urging force
of the mirroxr-up spring 405.
[0071] As illustrated in Fig. 7, in regions A and C, the force
of themirror-up spring 405 foxr rotating the mirror charge lever
406 in the counterclockwise direction is larger than the force
of the mirror-down spring 408 for rotating the mirror charge
lever 406 in the clockwise direction. In a region B, the force

of the mirror-down spring 408 for rotating the mirror charge
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Mot or - up net hod Low speed conti nuous image capturing node

Li ve vi ew

node Hi gh-speed conti nuous inmage capturing node Spring-up nethod

lever 406 in the clockwise direction is equal to or larger than

the force of the mirror-up spring 405 for rotating the mirror

charge lever 406 in the counterclockwise direction.

[0072] When the mirror-up operation is performed in the

high-speed mode, the mirror charge lever 406 rotates in the

counterclockwise direction at a high speed, a large inertia

force for rotating the mirror charge lever 406 in the

counterclockwise direction is produced. Therefore, even in a

state in which the rotational angle of the mirror charge lever

406 is 13 degrees, the inertia force enables passing through

the region B in Fig. 7. However, when the mirror-up operation

is performed in the low-speed mode, the inertia force for

rotating the mirror charge lever 406 in the counterclockwise

direction is very small, and therefore the mirror charge lever

406 will stop in the state illustrated in Fig. 5A.

In addition,

if the above-described second cam follower porticn 406c of the

mirror charge lever 406 and the second cam portion 401c of the

cam gear 401 are not formed, the mirroxr charge lever 406 will

rotate in the clockwise direction in the region B in Fig. 7.

[0073] In the region A, the first cam follower portion 406b

of the mirror charge lever 406 traces the first cam portion 401la

of the cam gear 401. In the region B, the second cam follower

portion 406c of the mirror charge lever 406 traces the second

camportion 401c of the camgear 401. IntheregionC, themirror

charge levexr 406 rotates in the counterclockwise direction by

the urging force of the mirror-up spring 405 without contacting

the cam gear 401.



[0080] I n the present exenplary enbodi nent, the single inage capturing
node, two different continuous inmage capturing nodes, and the live
vi ew node are provided. Wen the single inage capturing node or the
| ow- speed continuous i nage capturing node is set (SILENT MODE in step
S605), the processing proceeds to step S606. In step S606, the system

control uni t[oﬁﬁﬁ?l ecﬁﬁuén%%@\iﬁlaﬁ@t ﬁggﬂ%%?g@gonon etrt%errqg&obg/y egrgns\t hod

with smal|l operat’ion so speed FEontiRtoudY i e

capturing mogle d,$, 56k iCH Gk SRRED, d BeiLEPo 38 YN ot Jalet@{r%g%%%heg

proceeds to step 3607. In step 3607, the system control uni

sel ects the ¢4 @-ﬁpﬁ@(ﬂla@j@dgnb@§§d on the spring-up nethod enabling
t he hi gh-speed operation but with a | arge operation sound. [0081] The

mirror-up opgretsion imsigequiised RObwORhYt OUIING JaREENGOHE L Ads0 at
other timngs. For exanple, the mrror-up operation'is perforned
during trangiddfmrmed aihiceethéeimamidey igppattiathst hecsi FedPranl 3Qalgsng
driven to the mrror-up position and the shutter 12 is released to

t he open st atrsthmcdiiopl aptoh thecomelgeed Splagyngnit 28 a real -tine

i mge currently being captured by the image processing unit 20. As
the driving FM&Mdd i nin kdepi §e0Vi elemsdetenheorsystlemiont ¢ cle temint ns8
sel ects the silent node based on the notor-up nmethod with a small
oper ation solfffheds thel Gttt B ich SHE aBoV8- ddscEhpefi mablseitch sWl

[0082] I n the Pr esent exe[TI]i)I ary enbodi nent, as an exan]PI e.
1s not ON (NO in step S601l), the system control unit 50 repeats

detecting the state of the first switch SWl. If the first switch
SWl is ON (YES in step S601), the processing proceeds to step
S602.

[0077] In step S602, in response to an instruction from the
system control unit 50, the focus state detecting unit 42
performs the focus state detection processing, and the light
metering unit 46 performs the light metering processing. When
the system control unit 50 acquires the results of respective
processing, the processing proceeds to step S603.

[0078] In step 5603, the system control unit 50 determines
whether the second switch SW2 is ON. When the second switch
SW2 is not ON (NO in step S603), the system control unit 50
repeats detecting the state of the second switch SW2. If the
system controel unit 50 determines that the second switch SW2
is ON (YES in step $603), the processing proceeds to step $604.
[0079] In step 5605, the determination unit 50a determines
the mirror drive method to be used by the control unit 50b based

on the information about the image capturing mode set by the
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of the mrror drive method with respect to the image capturing node,
the mrror drive nethods corresponding to drive nodes such as the
single image capturing node, the | ow speed continuous inmage capturing
node, and the high-speed continuous inage capturing node are

sel ected. However, the processing is not limted these exanples. For

exanpl e, the | us,can be.con d to select a silent
i mage capt uring m)d)g1 g%a reguP ARG O%E% Fﬁbo?éhfgwggntWﬂgllﬁﬁaﬁ

capturing r t ge turing.
nodes may b g%%s&@%%f & ? 4 éyﬁpﬁfég ??%% WE%%d 1 b@?%ﬁate% 5"
S606, the copdyl unit 50b outputs a drive signal to the drive nDtor
41b based on the notor-up nethod, and drives the drive notor 41b at a
| ow speed |nﬁ551§qgond dlrectlon opposite to the direction in the
case of the - thod Accordingly the mrror-up operation

can be perfjor WEdIIﬁ@g@-SciMuﬁlnggﬁB@Eate g | ar gei6obki 8k OFe SRR Wien

the nirror-lup—operation is conpleted, e. processing praoceeds tao stey
S608. [0084] Qirghe atbge hapduriﬂgfﬂda@ 3607, the control unit 50b

out puts a drHve—s+ghal—tothemrror—drHve notor 41b based on the
spring-up nethoe;speel drdnasidole dnbye notor 41b at a high speed in
the first direction opposite to the dirgction iHcthe-gasetdfod he
not or - up gt hod. Theeptuhiewcowdact bet wgen the first cam fol | ower
portion 406b—and—the—camtop—of—the—f++rst cam portion 40l1a of the cai
gear 401 is reIeasd@ﬂﬁandﬁﬂhémdﬁrror-up operation can be perforned aft

a high speqd by the-urging force of themrror=up spring—4065:
High-speed continuous image

=1

Spring-up method
capturing mode

{0080] In the present exemplary embodiment, the single image
capturing mode, twe different continuous image capturing modes,
and the live view mode are provided. When the single image
capturing mode or the low-speed continuous image capturing mode
is set (SILENT MODE in step S605), the processing proceeds to
step S606. In step S$606, the system control unit 50 selects
the silent mode based on the motor-up method with small
operation sound. When the high-speed continuous image
capturing mode is set (HIGH-SPEED MODE in step S$605), the
processing proceeds to step S607. In step S607, the system
control unit 50 selects the high-speed mode based on the
spring-up method enabling the high~speed operation but with a
large operation sound.

{0081] The mirror-up operation is required not only during

imaging but also at other timings. For example, the mirror-up
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[ 0085] When the mirror-up operation is conpleted, the processing
proceeds to step S608. In step 3608, the shutter control unit 40
causes the shutter 12 to start traveling. Based on an exposure
control value according to the result of light netering in step S602,
the systemcontrol unit 50 perfornms predeterm ned timng control.

Wien the sh 1%nC r li:ng, 0 ' o
Step 5000, 1T Gt D 5609, PEho 2ot ol Lt £ 8Db. Out puts A 0lT v & Brar

for the mrrofwdQuA QRerAtEeR 130 { e dricher MohQr A1 \WeBot Peion and
m rror-down operation is conpleted, the above-described processing

sequence is gamphatedr {PABELIheapseIRNtRE RAL KeBtEan 8hSP1BS on the
achieved with the follow ng processing. Software (a program Tor

achi evi ng t hiendgendispnsy afhiit e abexe- tdessiibed cexeant ay peeAhedipanktd
is supplied to a systemor an apparatus via a network or various
storage nedilzy thrdireaoomuicessiog wmiGPROOr 7 mherdr Priocesstngd Uk the
(MPU)) of the systemor the apparatus | oads and executes the program
[ 0087] Whi | e tiwe piewantdée nvdist spatérasdrdewldesttiedeniths tef edénoe
to exenplary enbodi nents, it is to be understood that the invention
is not |im tRafe Base@ ofi Ske awd@renens thofd ehodi srentls opFhet sewpseuod,
the following clains is to be accorded the broadest interpretation so

as to enconmpassidrtaadrtl éat FRrPanidescenredt Faktares, and

functi ons.
[0082] In the present exemplary embodiment, as an example

of the mirror drive method with respect to the image capturing
mode, themirror drive methods corresponding to drive modes such
as the single image capturing mode, the low-speed continuous
image capturing mode, and the high-speed continuous image
capturing mode are selected. However, the processing is not
limited these examples. For example, the imaging apparatus can
be configured to select a silent image capturing mode and a
regular image capturing mode as the image capturing mode by the
operation unit 70, and these image capturing modes may be
associated with the mirror drive method.

[0083] In step 5606, the control unit 50b outputs a drive
signal to the drive motor 41b based on the motor-up method, and
drives the drive motor 41b at a low speed in the second direction
opposite to the direction in the case of the spring-up method.
Accordingly, the mirror-up operation can be performed so as not
to generate a large collision sound. When the mirror-up
operation is completed, the processing proceeds to step $608.

[0084] On the other hand, in step S607, the control unit 50b
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VWHAT IS CLAIMED I S: 1. An inmagi ng apparatus conpri sing: a
mrror nenber which is novable between a first position disposed on
an optical axis of an inmaging optical systemand a second position
retracted fromthe optical axis; a first urging member
configured to urge the mirror nenber toward the first position;

d fl. d ur the m.rror omard
The second RSCRen? gt <iaHRe s Rrd A48 RO Bar R o i S5 epeon
driven by a g ¥bP:gn<§% %tmddréﬁc? dE:H@eg‘ oL Te0 Jtéroéﬁﬂeaéﬂacﬁf
p03|t|on eln, a first engaging portion a secon
engagi ng porsije@n {0 tb% @agagegl%éﬁ&m%ppbgi% ﬂ@%ﬁ@rdﬂ&éﬂfmﬁﬁ Ok
the drive nmenber, wher ei n he mrror nenb I's driven

to the secordsposit tRa, mé her Mg hEtHRRTberni S, e;ma%ﬁt%&hbémeéd Sl
engagi ng portion and driven to the second p03|t|on inaregionin

which a forcearet tae Serbnénipgiridonesbes fr tuegeag tdie I8 kKher first
menber toward the second position is larger than a force of the first
ur gi ng nenberanf pproign ng0lhecfntrreorcanegber &oWward ddieafkierst apastlid on,
and mirror-up operation can be performed at a high speed by the
urging force of the mirror-up spring 405.
[0085] When the mirror-up operation is completed, the
processing proceeds to step S608. In step $608, the shutter
control unit 40 causes the shutter 12 to start traveling. Based
on an exposure control value according to the result of light
metering in step 5602, the system control unit 50 performs
predetermined timing control. When the shutter 12 completes
traveling, the processing proceeds to step S609. In step 5609,
the control unit 50b cutputs a drive signal for the mirror-down
operation to the drive motor 41b. When the mirror-down
operation is completed, the above-described processing
sequence is completed.
[0086] The present invention can alsc be achieved with the
following processing. Software (a program) for achieving the
functions of the above-described exemplary embodiment is
supplied to a system or an apparatus via a network or various
storage media, and a computer (or a CPU or a micro processing
unit (MPU)) of the system or the apparatus loads and executes

the program.

[0087] While the present invention has been described with
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wherein, the mrror nmenber is engaged with the second engagi ng
portion and driven to the second position in a region in which the
force of the first urging nenber for urging the mrror nenber toward
the first position is equal to or larger than the force of the second
urgi ng nenber for urging the mrror nenber toward the second

posi t ' on. re-@é%eh%gﬁ@%x%ggﬁg?% légbg)ﬁ%gléglzgg 1tt Sckglg‘ﬂ %hder ood t]il%t

wherein, if the mrror oh th I'rs OSI

mirror menberd SnvBneishat e £&: contatq VM tﬂhghﬁlééf'fé%]eae 33

portion of the drive nenber, wherein ngrgource

rotates the gidowemarrber Mé)rgédaa% eentaet t81 AL AP AafilkStsdigasd i on,
the engagenent between the mirror nenber and the first engaging

portion is released tAadbtbedsd t ralcyHebthisndss van dd dnkendasang 1
posi tion wi thout being engaged with the first engagi ng portion and

t he second engadiingtponsti oaquavkllent structuwbefeimi funddiendriving
source rotates the drive nenber fromthe contact state to a second
direction opposite to the first direction, the engagenent between the
mrror nmenber and the first engaging portion is rel eased, and the
mrror nmenber is engaged with the first engagi ng portion or the
second engagi ng portion and driven to the second position. 3. The

i magi ng apparatus according to claim1,
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wherein the drive nmenber is a cam nenber configured to be driven by a
notor serving as the driving source, wherein, a first cam
portion as the first engaging portion and a second cam portion as the
second engagi ng portion are formed on the cam nenber,

wherein, if the mrror nmenber is driven to the second position, the

mrror nenber traces the fi rSt.ﬁﬁ%%té@g@'ﬂdisi:s driven to the

second position in the region in orce"of the second urging
menber for urging the mrror nenber toward the second position is
| arger than the force of the first urging nenber for urging the

mrror menber tomardabhenddifsd RPULOR cBAGrising:  Wherein, the
mrror nmenber traces the second camportion and I's driven to the

second position in theny@@romemBeWhisEichk hes ae®16f pbhgebh rSteyrgi ng
menber for urging the mrror nenber toward the first position is
equal to or gavigaont Baspbbedf 6 cen odpdieisea@Bdoar gh NndEMe bpkOFal
urging the mrror nmenber toward the second position. 4. The inmaging
appar at us acourtdimgntioa cdemiomd3position retreheeifson fcheheotiddlokxis;
menber is disposed on the first position, the mrror nenber is in the
state to contact wi téh fihestf urginganspoet iamfghurhe tammenidre, mirror
wherein, if the notor drives the cam nmenber fromthe contact state to
the first diSEREToRCVEKE EBAt BEYSharasiddortie nmirror nenber and the
first camportion is released, and the mrror nenber is driven to the
second position w t FofCREcHRg 1 h& et ekt Porad 67 unge the Féssnd

cam porti Onsrden%%?: toward the second position; and

a drive member configured to be driven by a driving
source to drive the mirror member to the second position,

wherein, a first engaging portion and a second engaging
portion to be engaged with the mirror member are formed on the
drive member,

wherein, if the mirror member is driven to the second
position, the mirror member is engaged with the first engaging
portion and driven to the second position in a region in which
a force of the second urging member for urging the mirror member
toward the second position is larger than a force of the first
urging member for urging the mirror member toward the first
position, and

wherein, the mirror member is engaged with the second
engaging portion and driven to the second position in a region
in which the force of the first urging member for urging the
mirror member toward the first position is equal to or larger

than the force of the second urging member for urging the mirror
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wherein, if the notor drives the cam nenber fromthe contact state to
the second direction opposite to the first direction, the contact
between the mrror nenber and the first camportion is rel eased, and
the mirror menber traces the first camportion or the second cam
portion and is driven to the second position. 5. The inaging

appar at us acrgé}ﬁlgéf‘g:c;m%:&il %h@ éﬁ(éo?? Ipsc%s:'Ltion\’\'her einafirst cam

foll ower portion for tracing t can1ﬁortipn and a second cam
foll ower portion for tracing the second cam portion are forned on the
mrror menber, wherein, if the notor drives the cam nenber

fromthe contact2 st atBet onidiens aPad Ausestioraiqy drd va ke mirror
menber to the second position, the second camfollower portion does

not contact the secostksam,por tiHeni Ar & GREB WS 81 EPSsdd Lol LKW rst:
foll ower portion traces the first cam portion, and wher ei n,
i f the notorpavities,t hbecainmembenbbions tiheacopdastccstaheat® i@ the
second direction to drive the mrror member to the second position,
the first camdfsl leoweyiper poohidoest ndte canitvachetber first cam portion
in a case where the second camfollower portion traces the second cam
portion. wherein, if the driving source rotates the drive member
from the contact state to a first direction, the engagement
between the mirror member and the first engaging portion is
released, and the mirror member is driven to the second position
without being engaged with the first engaging portion and the
second engaging portion, and
wherein, if the driving source rotates the drive member
from the contact state to a second direction opposite to the
first direction, the engagement between the mirror member and
the first engaging portion is released, and the mirror member

is engaged with the first engaging portion or the second

engaging portion and driven to the second position.

3. The imaging apparatus according to claim 1,
wherein the drive member is a cam member configured
to be driven by a motor serving as the driving source,
wherein, a first cam portion as the first engaging
portion and a second cam portion as the second engaging portion
are formed on the cam member,
wherein, if the mirror member is driven to the second

position, the mirror member traces the first cam portion and
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is driven to the second position in the region in which the force
of the second urging member for urging the mirror member toward
the second position is larger than the force of the first urging
member for urging the mirror member toward the first position,
and
wherein, the mirror member traces the second cam

portion and is driven to the second position in the region in
which the force of the first urging member for urging the mirror
member toward the first position is equal to or larger than the
torce of the second urging member for urging the mirror member

toward the second position.

4, The imaging apparatus according to claim 3,

wherein, if the mirror member is disposed on the first
position, the mirror member is in the state to contact with the
first cam portion of the cam member,

wherein, if the motor drives the cam member from the
contact state te the first direction, the contact between the
mirror member and the first cam portion is released, and the
mirror member is driven to the second position without tracing
the first cam portion and the second cam portions, and

wherein, i1f the motor drives the cam member from the
contact state to the second direction opposite to the first
directicn, the contact between the mirror member and the first
cam portion is released, and the mirror member traces the first
cam portion or the second cam portion and is driven to the second

position.



5. The imaging apparatus according to claim 4,

wherein a first cam follower portion for tracing the
first cam portion and a second cam follower portion for tracing
the second cam portion are formed on the mirror member,

wherein, if the motor drives the cam member from the
contact state to the second direction to drive the mirror member
to the second position, the second cam follower portion does
not contact the second cam portion in a case where the first
cam follower portion traces the first cam portion, and

wherein, if the motor drives the cam member from the
contact state to the second direction to drive the mirror menber
to the second position, the first cam follower portion does
not contact the first cam portion in a case where the second

cam follower portion traces the second cam portion.



