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- 1 - DESCRI PTI ON | MAGE- CAPTURI NG APPARATUS AND
QUANTI TY- OF- LI GHT REGULATORY MECHANI SM 5 Techni ca
Field [0001] The present invention relates to the
technical field regarding an i mage-capturing
apparatus and a quantity-of- light regul atory
mechani sm and particularly, relates to the 10
technical field wherein in fdgition to
quantity-of-light regulatory blades, there is
provided an auxiliary regulatory blade for opening or
closing a transm ssion aperture serving as the
optical path of an i negfeSCRPETIPMg optical system
thereby realizing reduction in size regarding an inage
IM@@%&&PJPM@%@E%W&T SahdlDa OFANRL LYy OFF-LILGHAt REGULATORY
regul atory nechani sm Back%round Art [0002] Sone
i mage- capt uri ng appar at Ldh as video caneras, 20
still caneras, and so forth include a
quantity-of-light regulatory nmechanismso as to

erfo guantity-of-light regulation by a pair of
Tecgﬁéﬁ?;?b%%?qlight regul atory bl ades (diaphragm
[OO@#?deS) bei ng noved abreast using the driving force

Of"a driving notor within a plane orthogonal to the 25

gg@%?g#xgﬁgﬁ:q%&%héﬂ@@%ﬁﬁ%ﬂ%ﬁ!%ggt éiég%hﬁ¥ggfﬂgféid
regarding an image-capturing apparatus and a quantity-of-
light regulatory mechanism, and particularly, relates to the
technical field wherein in addition to quantity-of-light
regulatory blades, there is provided an asuxiliary regulatory
biade for opening or closing a transmission aperture serving
as the optical path of an image-capturing optical system,
theréby realizing reduction in size regarding an image-
capturing apparatus and a guantity-of-light regulatory
mechanism.
Background Art
f0002]

Some image-capturing apparatuses such as video cameras,
still cameras, and so forth include a quantity-of-light
regulatory mechanism so as to perform quantity-of-light
regulation by a pair of guantity-of-light regulatory blades
(diaphragm blades) being moved abreast using the driving
force of a driving motor within a plane orthogonal to the

optical axis of an image-capturing optical system to open or
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cl ose the optical path of the inmage-capturing optica
system (see Japanese Unexam ned Patent Application
Publ i cati on No. 2001-272709, for exanple). [0003] 5
One exanpl e of an existing quantity-of-Iight
regul atory nmechani sm provided in such an
i mge-capturing apparatus will be shown bel ow (see
Fig. 9 and Fig. 10). [0004]., A quantity-of-1light
regul atory nmechani sm a i ncl Gdes = 10 quantity-of-1ight
regul atory blades b and ¢ serving as a pair of
di aphragm bl ades, and regul ation of incident |ight
clogeanhiet ppicdcpér pathedfbyhehémgganthpyuofinbi ghtical system
regul atory blades b and c being noved abreast in the
(segj JapeneAewHersambpe BRagas épélmﬂﬁUaDhyPQébacatedn No.
vertical direction 15 [0005] An opening notch d
2004ARdR 7P opBACEXdBMAGAFd is formed in the
ntity-of-light regulatory blade b, and vertically
Ooﬁgig gui ded holes e and e are fornmed at both

eft-and-ri si de edges thereof, A horjzontal
| e e o wg%n%cam 4T A spfalatory

mGCFaﬁe;%ﬁ“"f ROQRafneh otaR huAierer Sebhuttto opaar B bes will
be Eﬂéﬁﬁdb%ﬂowthgegugfé't¥ ggd'gggho; gul atory bl ade c,

vertical l ong gurd h and h are
[Oobgﬁned at both | eft-and-right -

A gquantity-of-light regulatory mechanism a includes
quantity-of-light regulatory blades b and ¢ serving as a
pair of diaphragm blades, and regulation of incident light
quantity is performed by the quantity-of-Iight regulatory
blades b and ¢ being moved abreast in the direction where
both blades are mutually separated (vertical direction).
[0005]

An opening notch d which is opened downward is formed
in the quantity-cf~light regulatory blade b, and vertically
long guided holes e and e are formed at both left-and-right
side edges thereof. A horizontally long sliding hole f is
formed at the left and right of the quantity-of-light
regulatory blade b.

[0006]

An opening notch g which is opened upward is formed in

the quantity-of-light regulatory blade ¢, and vertically

long guided holes h and h are formed at both left-and-right
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si de edges thereof. A horizontally long sliding hole

is fornmed at the left and right sides of the

quantity-of-light regulatory blade c. [0007] 5 The

quantity-of-light regulatory blades b and c are

novably supported in the vertical direction by a base

article j. The base article j is fornmed in a

vertically |long general regtangul ar shape, includes a

transmi ssion aperture k serving as the optical path

of an image-capturing 10 optical system at the genera

central portion thereof, and the optical axis of the
sidepetlgak thstrenfis Aehotrbdztheal ppsitngns passhaghdbeoiighs

the center of the transm ssion aperture k. [0008] 15
formpd phstharipéEreandi siphbve ddds wof hthouyuagut dey pofislight

1, 1, and 1 which are protruding forward. The guide
regpl 401y biadg Cand 1 are inserted in the guided hol es

e,.e, h, and h of each of the quantity-of-1light
[Ooggbulatory bl ades b and ¢, and are slidably engaged

th@iemﬁth. 20 [0009] .An unshown driving notor |s

d

SosBF Hehi P i e Beds & |3 o1 Fotgrd sharie

o i e, 0L L0010t passer.  iough e base ariel e
artf@léog}o]Tﬁé pase article j is formed in a vertically
long general rectangular shape, includes a transmission
aperture k serving as the optical path of an image-capturing
optical system at the general central portion thereof, and
the optical axis of the optical system is set to the
position passing through the center of the transmission
aperture k.
{00081

The base article j is provided with four guide pins 1,
1, 1, and 1 which are protruding forward. The guide pins 1,
1, 1, and 1 are inserted in the guided holes e, e, h, and h
of each of the quantity-of-light regulatory blades b and c,
and are slidably engaged therewith.
[0009]

An unshown driving motor is disposed behind the base
article j, the motor shaft of the driving motor passes
through the base article j, and & turning arm m is fixed to

the motor shaft.

[0010]
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The turning armmis nmade up of an arm portion n, and

engagi ng pins o and o protruding from both edge

portions of the armportion n. Wth the arm portion

n, the central portion in the |ongitudinal direction

is fixed to the notor 5 shaft. The engagi ng pins o and

o of the turning armmare each engaged with the

sliding holes f and i of the quantity- of-Ilight

regul atory blades b and ¢ inh a slidable manner.

[0011] Upon the turning arm m being turned along with

the 10 rotation of the driving notor, the engagi ng

pi Tise ot armlimg cirm trhel & uradagu@rof narsldde @asrtion he, and

sliding holes f and i of the quantity-of-Iight
engpggobaprony bl adéso bpamdredirgpéctinvebyh edgd phetions of

quantity-of-light regulatory blades b and c are
thegargedorbienengui Bethi hee1arm, portand 1, thd aretneled

15 abreast in the direction where both bl ades are
pPorfhiPhatNythgeparat vadivet t fEAECHiPBCEP o} xef 0bA2the Apotor

this tjme, upon the driving notor belng rotated in
shaghe dFP%c?P%ﬁgl%% @h%%molﬁn% .0§ thpeturning arm m are

uant i t b and are

eachpeBgepRd %ejdag t%t2~79 K 3%05%6?:‘1agﬁidés,ogr%h%u%%thy-
d
oe- SRR T AR O P e BRRTA TR, [HIER Y

[00% ulatory bl ades b and c¢ becones great, and the
nsm ssion aperture k is opened, thereby increasing

t Eﬁ%ﬁgﬁ%w rld Ut G - LR 38 kg YAt
rotation of the driving motor, the engaging pins ¢ and o of
the turning arm m slide as to the sliding holes £ and 1 of
the quantity-of-light regulatory blades b and ¢ respectively,
and the gquantity-cf-light regulatory blades b and ¢ are
guided to the guide pins 1, 1, 1, and 1, and are moved
abreast in the direction where both blades are mutually
separated (vertical direction).

[0012]

At this time, upon the driving motor being rotated in
one direction, as shown in Fig. 9, the quantity-of-1light
regulatory blades b and ¢ are moved in the direction where
both blades are mutually separated, the area of an opening
formed by the opening notches d and g of the quantity-of-
light regulatory blades b and é becomes great, and the
transmission aperture k is opened, thereby increasing the

incident light gquantity. Inversely, upon the turning arm m
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being rotated in the other direction, as shown in Fig.
10, the quantity-of-light regulatory blades b and c
are noved in the direction where both bl ades
approach, the area of the opening forned by the
openi ng notches d and g of the 5 quantity-of-1ight
regul atory bl ades b and ¢ becones small, and the
transm ssion aperture k is pbstructed, thereby
decreasing the incident light quantity. [0013]
Accordingly, as for light transmtting the
transm ssion 10 aperture k of the base article j,
beigganbteyedf ihi ghe peperativactsoper fer akdwdepenbiog oA,
the size of the opening forned by the opening notches
thedaupgtgtprofhéighanreeyietoryi ghedeegol andry atradesved in
and c. D sclosure of Invention 15 [0014
the| deraehtan| yhewrt Rothebyadnsi eppsparighthe egpat of ythe
mechani sm a conflgured with such a pair of
Opeaaaﬁt fPyIe- PY ght ?BﬁﬁF%ﬂoF?%hﬁﬂe@ #ndnd @f FReor der

ecure.sure shieldin rformance _even in the case
quap i SRR hiIBE BP0 %E?gyagf?ﬂészb FRGeC PO SERADPF AL
one n.overl portion A

and g B EChyY 1 S0 aPrargete bisa ?%?Eﬁpiﬁ%o’dt PR o
dech08alhg e SPhaaBRE L LR Ko B Oobt L e A o

[001? re is a case in which the quantity-of-1ight
regul atory nmechanisma 25 is enployed as a shutter at

tNedd M8 1 P OFAPN NEh@ trfhsmitting the transmission
aperture k of the base article j, quantity-of-light
regulation is performed depending on the size of the opening
formed by the opening notches d and g of the quantity-of-
light reguliatory blades b and c.
Disclosure of Invention
[0014]

Incidentally, with the quantity-of-light regulatory
mechanism a configured with such a pair of quantity-of-light
regulatory blades b and ¢, in order to secure sure shielding
performance even in the case in which an error occurs at the
time of assembling the respective components, an overlapping
portion A (see Fig. 10) is arranged to be formed at the time
of the transmission aperture k being obstructed by the
quantity-of-light regulatory blades b and ¢. Also, there is
a case in which the quantity-of-light regulatory mechanism a

is employed as a shutter at the time of photographing a
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still image, and in this case, operation for closing

the quantity-of-light regulatory blades b and c at

hi gh speed is performed, and in order to prevent

re-exposure which may occur at this tinme due to

reboundi ng, which is a transition 5 fromthe

obstructed state to the opened state of the

quantity-of-light regulatory blades b and ¢ as well,

the above-nentioned overlaéplng portion Ais

required. [0015] Also, at the tine of opening the

transm ssion aperture 10 k, the quantity-of-1light
stiddgahaver yabHadesthiandaeeneederotibe €vacodbedng the

outside the transm ssion aperture k, but this
quasfdciiarédlpebrt regulstasyebhirded bnandghtabfhaghespeed is

at the tinme of assenbly, so it is necessary to
pergrsirde énﬁaF§|ﬁrBereaalPéﬁﬁﬁﬂttéeaﬁxﬁ§§éﬁﬁlyhéﬁhomay

(see Fi 0016] Accordingly, with the
OCCHEaﬁFngletFWSh@u eEBI5F8P9ndbpgde§hbcanésca trapgition

d he | th of th half of th
e AR R SEE e Bd Bral Bt o
d C 1 t 2
o
h b
s GRERLNR:oRELCES A0S0 pADL S cautES SeptoBlem

100 ggones large in size equivalent to that |ength.
17] 25 In the event of building such a

quangd f Vs0fedd GMims of opening the transmission aperture
k, the quantity-of-light regulatory blades b and c need to
be evacuated outside the transmission aperture k, but this
evacuated position is determined in light of an error at the
time of assembly, so it is necessary to provide a margin B
equivalent to an assembly error (see Fig. 10).
[0016]

Accordingly, with the guantity-of-light regulatory
blades b and ¢, it is necessary to provide the length of the
half of the overlapping portion A + the margin B equivalent
to an assembly error + the radius C of the transmission
aperture k in the movement direction outside the opening
notches d and g, which causes a problem wherein the
quantity-of-light regulatory mechanism a becomes large in
size equivalent to that length.
f0017]

In the event of building such a guantity-of-light
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regul atory nechanisma into the lens barrel, the
guantity- of-light regulatory mechani sma becones
large in size, so that a part thereof is protruding
outside fromthe lens barrel in many cases, and
consequently, reduction in size of 5 an
i mge-capturing apparatus in which a lens barrel is
di sposed, such as a video_c?ngra, a still camera, and
the like is prevented. [0018] Additionally, the
respective conponents such as a 10 strobe, a
m cr ophone, an auto-focusing fill-in |light |um nescent
regdéutoey madhaoiforeéhinre theposed aavuad, t hbe quantity-
quantity-of-light regulatory nmechanisma in the inage-
of-¢aphtr ragubpperatmechenisheasaRecnesdesrgn Ln #ARY, SO
cases, but these conponents and a part of the
thaguanPrey- BheTeght 135PFegarai BEyCWEShaRI SAPE pROt +8HF ng
fromthe lens barrel _interfere Eositionally, and |
bargfér &njBamy po3eFhi | PEY FREPCHREN 1Y exFBRPFEYCT NP a§ote ©F
of the conponents nay be prevented, nd the .
an FW@QFBF?PW%%Qaa%#@ﬁuﬁna“aw it 7 ohh@yPperel 1s
. prevented., 20 [0019], Also, in the event that a parnt_of
a1 oBREEE LR 2012 ToHeO FRUAFAL of " hibhartBara: | S0 che

likgrggrggéggnﬁégnwthe | ens barrel, an opportunity to
Fecei ve unhexpécted external force increases at the

[00%5 of handling the lens unit including 25 the |ens
afrel, and there is a possibility that this 8

Additiconally, the respective components such as a
strobe, a microphone, an auto-focusing fill-in light
luminescent device, and so forth are disposed around the
guantity-of-light reguiatory mechanism a in the image-
capturing apparatus for the sake of design in many cases,
but these components and a part of the quantity-of-light
regulatory mechanism a protruding from the lens barrel
interfere positicnally, and there is a possibility that the
flexibility in layout ¢<¢f the components may be prevented,
and the flexibility on a design and a function may be
prevented.

[0019]

Also, in the event that a part of the quantity-of-light
regulatory mechanism a is protruding from the lens barrel,
an opportunity to receilve unexpected external force
increases at the time of handling the lens unit including

the lens barrel, and there is a possibility that this
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external force causes the malfunction of the
guantity-of- |ight regulatory nmechanisma. [0020] To
this end, an object of the present inventionis to 5
overconme the above-nenti oned problens, and to realize
reduction in size of an inmage-capturing apparatus and
a quantity-of-light regulatory nechanism [0021] An
i mage- capt uring apparatus_agcgrding to the present 10
i nvention, in order to solve the above-nentioned
probl enms, conprises: a lens barrel inside which an
i mge-capturing optical systemis disposed; a pair of
extquanali fprof- thghets thguiatdnpcbiadesf whechuaneinpved-
abreast in the direction where both blades are
lightit gapryaseprraeedandsovpan or close a 15 transm ssion
aperture serving as the optical path of the
[Oo?ﬁége-capturing optical system for regul ating
quantity of light; a base article having the )
t rEnshi 53 Gl apEt tWRECsep i Hp Rrasrntopiteett bar nipfto
the i e-capturing optical system for novably,
oveLGRBGr { o= PRE PAPREOPRGHAREPEYSBE ¢ | Tt “20- PRYHFSt or y
qolLades; . a turning arnmhavigg ag engagenent Ein to. be
re ‘é‘ﬁééﬁ%dlw th*@agh 3F tHaIBarFPbil HiAntPRYEOF Fi ght @
atory. d ' y ubjecting the pair of
quaéﬁgﬁki%?-%%$$?g§%g§gégﬁgkoyégé?iﬁ%é'to transl ati ona
[oofpyement by being subjected to turning operation; a
driving 25 notor serving as a driving source for

Ly Neh dde-J Y N -adharatus according to the present
invention, in order to solve the above-mentioned problems,
comprises: a lens barrel inside which an image-capturing
optical system is disposed; a pair of quantity-of-light
regulatory blades, which are moved abreast in the -direction
where both blades are mutually separated to open or close a
transmission aperture serving as the optical path of the
image-capturing optical system, for regulating quantity of
light; a base article having the transmission aperture
serving as the optical path of the image-capturing optical
system for movably supporting the pair of quantity-of-light
regulatory blades; a turning arm having an engagement pin to
be engaged with each of the pair of quantity-of-light
regulatory blades slidably for subjecting the pair of
guantity-of-light regulatory blades to translational
movement by being subjected to turning operation; a driving

motor serving as a driving source for turning the turning
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arm and an auxiliary regulatory bl ade for opening or
I closing the transm ssion aperture by being noved in
the sane direction as at | east one of the pair of
quantity-of-light regulatory blades; wherein at the
time of obstructing 5 operation of the transm ssion
aperture the transm ssion aperture is obstructed in a
state in which the area whete the quantity-of-Iight
regul atory bl ade noved in the sane direction and the
auxiliary regulatory bl ade are overlapped in the
t hi ckness direction gradually decreases; and wherein
armjQant &heatkhblafyopepiihgtoperiatada Dbrtdpeening or
transm ssion aperture the transm ssion aperture is
clogpedethentpansmtesion abechurdebareai nhenevetiein the same
guantity-of-light regulatory blade noved in the sane
dirgrtbedi dh ahdleaet aoNe | Phr YT el at of yaudn bifevae é—llght
overlag ped in the thickness direction graduall%.
W

regphgteh e%la%%zz‘]fher/xeﬂqlaa%we of im¢ ght “Pleguras
nechanlsgwgg din t he present invention,
CPeRFHEP D Ye-tHe b%?ﬂeorilre ¢ OHeLF %b¢%5m1331on
f ti f-11i | at 20
ape §PURE P8 S S PEH e Rt A it AMa L R cFSctt of e
b d d t I
the Mhdhe PLESGE- apoih{“fr%@%ie%v? R Ot o T reate

dlréé@io nggg §ﬁ@t%§ fiﬁé%% ufg ﬂ!ﬂé@h&f@c%5$¥)apped

I NS | ens egu ati ng qua

in &h&@hl@(%@ 3&@61{1%9%%@&'&5‘91); N d FANSM SSI08 wherein

aperture Ser Vi ng as t
at the time of opening operation of the transmission

aperture the transmission aperture is opened in a state in
which the area where the quantity-of-light regulatory blade
moved in the same direction and the auxiliary regulatory
blade are overlapped in the thickness direction gradually
increases.

[0022]

A quantity-of-light regulatory mechanism according to
the present invention, in order to solve the above-mentioned
problems, comprises: a palr of quantity-of-light regulatory
blades, which are movad abreast in the direction where both
blades are mutually separated to open or close a
transmission aperture serving as the optical path of the
image-capturing optical system which is disposed inside a
lens barrel, for regulating quantity of light; a base

article having the transmission aperture serving as the
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optical path of the imge-capturing optical systemfor
nmovabl y supporting the pair of quantity-of-1light
regul atory blades; a turning arm havi ng an engagenent
pin to be engaged w th each of the pair of
quantity-of-light regulatory blades 5 slidably for
subjecting the pair of quantity-of-light regul atory
‘bl ades to transl ati onal qp&@ngnt by being subjected
to turning operation; a driving notor serving as a
driving source for turning the turning arm and an
auxiliary regulatory blade for opening or closing the
optirahspislki of theapwegareabyubenagopbiedl i ayshenstne
direction as at |east one of the pair of
movaRhyit EgPertinghtheepal at of yabhadbsy-ohhbiehh negthetory
time of obstructing operation of the transm ssion
blagper t ureUrnknyr aR8n8%i BF APePRURGSTINL obkh r betledl ¢poaged
. State in_which the area where the quantity 15 of -1i ght
with oafatof yEBF aBRl hodtdlran they sahel Hohecifonl akary thkades
.auxiliary regul ator | ade are overlapped in the
511 GRF ke SRPLEET oY oP S e £ olcTestibey ant- hiidvei n
at_the .tj of _openi ng, operatjon of the transm ssion
readlatety 7St FanERT LSt oht et L7 BTN b Janatr 13 a
i Lch: the wher he quantity-of-I|ight
sunfeBbR o PeF A e B ES £ e Gt L e B b e St et

driftfi‘ﬁrl)f%: L%@gycé egyl aEQHi}P%aE’ﬁ? aé&nwgféﬁppeﬁ%gajg]%xmary

s direction gradually 1 ncreases.

e L 10 B PR 2RIy R e
apett€re ¥yl being moved in the same direction as at least
one of the pair of quantity-of-light regulatory blades;
wherein at the time of obstructing operation of the
transmission aperture the transmission aperture is
obstructed in a state in which the area where the quantity-
of-light regulatory blade moved in the same direction and
the auxiliary regqulatory blade are overlapped in the
thickness direction gradually decreases; and wherein at the
time of opening operation of the transmission aperture the
transmission aperture is opened in a state in which the area
where the quantity-of-light regulatory blade moved in the
same direction and the auxiliary regulatory blade are
overlapped in the thickness direction gradually increases.
[0023]

Therefore, with the image-capturing apparatus and

guantity-cf-light regulatory mechanism according to the
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present invention, the transm ssion aperture serving
as the optical path of the inmge-capturing optica
systemis obstructed by the pair of quantity-of-Iight
regul atory blades and the auxiliary regul atory bl ade,
and the quantity 5 of-light regulatory blade and the
auxiliary regulatory blade noved in the sane
direction at the tinme of ohstructing the transm ssion
aperture are positioned in~an overl apped state. Brief
Description of the Drawings [0024] 10 Fig. 1
illustrates a preferred enbodi nent of the present
prepageninvAnaiong WhehtFagsmpsshenugheFigre8seantinghas the
present figure is a conceptual diagramillustrating
optifiel Bashco€ohhpgiiagronaptuahny negblcapt avihgn is
apparatus. Fig. 2,is an expl oded perspective view of a
obsgaRtFEyRY 1508 PRighe Ly %@w%%wog@%h%r SEROFLgtoBY| s
bl gn enlgrged fron#_vieM/iIIustrating a state in which
20ng R qbEri EYFotiRF§hteretRit At vrytaiadesndsthe quantity-
u rted a_b rticle.. Fig. 4 is an enl arged
ot-FraRr 6?%&E¥FPE¥?5§?$%ga%¢SE%&e§u§b1+ﬁr%hr%ﬁuf% OBy pefade
aljty-of-Light.r | at or | ade. i s upported by the
movfdelh Vi@ pubdrhy FERH 8 20 DS CAE o BnPBgHLEF Bl O

_aseartl_c |_san_e rof
crafbhUSLIZ BB TLAN Se oL a0 P! BGY. LogULAtSEY..
Bribf!ysieal g8 bhe, PPERAtHLY, Bfgd he quantity-of - 12
[0024]

Fig. 1 illustrates a preferred embodiment of the
present invention along with Fig. 2 through Fig. 8, and the
present figure is a conceptual diagram illustrating the
basic configuration of an image-capturing apparatus.

Fig. 2 is an exploded perspective view of a quantity-
of-light regulatory mechanism.

Fig. 3 is an enlarged front view illustrating a state
in which cone of quality-of-light regulatory blades is
supported by a base article.

Fig. 4 is an enlarged front view illustrating a state
in which the other quality-of-iight regulatory blade is
supported by the base article.

Fig. 5 is an enlarged front view illustrating a state
in which an auxiliary regulatory blade is supported by the
base article.

Fig. 6 illustrates the operation of the quantity-of-
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l'ight regulatory mechanismalong with Fig. 2 through
Fig. 8 and the present figure is an enlarged front

view illustrating an opened state. Fig. 7 is an
enlarged front viewillustrating a state 5 in the

m ddl e of operation. Fig. 8 is an enlarged front view
illustrating a obstructed state. Fig. 9 illustrates
an existing quantity-of-Light _regulatory mechani sm
along with Fig. 10, and theé“present 10 figure is an
enlarged front viewillustrating a state in which a

_ transm ssion aperture is opened. Fig. 10 is an
lighhl argedatport merbanishusienyi wyth Bigate2 thremgkhride 8,
transm ssion aperture is obstructed. Best Mde for
andchPeyPhgSeERE fheuravént abnenlisrged2sromeseieption wil |
... be made bel ow regardi ng the best nobde for carrying
111ggtrehend ndgePRapedr Fhatapparatus and quality-
of -1ight regulatory nechani smaccording to the present
v | bt it TOrMr R ¢ Rk e p pentett e gs state
in V%%h thg 20 pest nnge il lustrating bel ow, the
F g8 A%t uPT ngPapPat & us according to the present
i nvenption is. _applied t still, camera, and the
qurﬁlalncf'i té;-lﬁ A4 gei%flarr ju afrooﬁ HecHani S ded g to
obst P PLESED t%pvention is applied to the
quantity-of-Tight regul atory nechani sm enpl oyed for

thisg 2% Sfl'lldsiﬁaégsaaé‘l\@ﬁﬂ%g tqﬂean?tcioc%/e—oqg—fi%%t
present iInvention - 1

regulatory mechanism along with Fig. 10, and the present

figure is an enlarged front view illustrating a state in

which a transmission aperture is opened.

Fig. 10 is an enlarged front view illustrating a state
in which the transmission aperture is obstructed.

Best Mode for Carrying Out the Invention
[0025]

Description will be made below regarding the best mode
for carrying out the image-capturing apparatus and quality-
of~light regulatory mechanism according to the present
invention with reference to the appended drawings. With the
best mode illustrating below, the image-capturing apparatus
according to the present invention is applied to a still
camera, and the quantity-of-light regulatory mechanism
according to the present invention is applied to the
quantity-of-light regulatory mechanism employed for this

still camera. Note that the scope of the present invention
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IS not restricted to the still camera, or the
mechani sm enpl oyed for the still canera, so the
present invention can be applied to various types of
I mage-capturing apparatus including a function of
novi ng-i mage photography or still 5 i mage phot ography,
or the various types of quantity-of-light regulatory
nmechani sm enpl oyed for thﬁzg i_mage- capturing
apparatuses. [0026] An inmage-capturing apparatus 1
(digital still camera) 10 includes, as shown in Fig.
1, a canera block 2 including an i mge-capturing
is fepcreédhriatedner atlke gaal lprowesss ngounthe 3nedlpanism
subj ecting a phot ographed i mage signal to signa
emp hp vees5phgtBacht hhl aprimerr t oseli ghe abrevmver shoenioron hean
i ke, an inmage processing unit 4 for subjecting an
be FppbEedi GRar2tous F 8 df hglma &5kt bF be@ sappryatils
. fiiflay upit 5 for _disp|aying a photographed i nage or
INCHHAIRY kR, TRCT e r off ﬁ@?%%%%@%rmowgﬁp%wmwgl—
. a recordi ng medium_ .100 to, recordi ng/ %a back, a .
imad VT oS SRLsi Wy UHT (Y TOr° BT ot | B e ot & Loht

f_the inage- i 1 20 | .
re o Y TG T8 (G BRTT br g e aRTHEE TIBO B %

s d alens driving control unit 9 for
*PP<on %%ﬁ?lng driving of various types of lens of the

[ooL@frera block 2. [0027] The canera block 2 is made up
of " a lens barrel 10, an 25 inmge-capturing optica

SYST @MSJCh A% IrETRE G4 AteRSes igittd still camera)
includes, as shown in Fig. 1, a camera block 2 including an
image-capturing function, a camera signal processing unit 3
for subjecting a photographed image signal to signal
processing such as analog-to-digital conversion or the like,
an image processing unit 4 for subjecting an image signal to
recording/playback processing, a display unit 5 for
displaying a photographed image or the like, a
recording/playback unit 6 for subjecting a recording medium
100 to recording/playback, a central processing unit 7 for
controlling the whole of the image-capturing apparatus 1, an
input operating unit 8 for performing operating input by a
user, and a lens driving control unit 9 for controlling
driving of wvarious types of lens of the camera block 2.
[0027]

The camera block 2 is made up of a lens barrel 10, an

image-capturing optical system such as respective lenses or
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the |i ke and an i nmage-capturing device 11 such as a
CCD (Charge Coupl ed Device) or the like which are
di sposed within the lens barrel 10. [0028] 5 The
canmera signal processing unit 3 subjects the output
signal (analog signal) fromthe inmage-capturing device
11 to signal processing such as conversion into a
digital signal, renoval _of ,noise, correction of imge
quality, conversion into | um nance signal or a
color-difference signal, or the 10 like. [0029] The
i mage processing unit 4 perforns conpression encoding
theolile bndgensiyaee - usiedr ong adpredet ef nsunelll & sgeCCD
data format, deconpression decodi ng processing,
(Chepagersnphed sDpY beessthgtled Haka sheeh firatdbasosedh
. as resolution, or the Ilike. [0030] The recording
withRi Uaf 1607F sPyetaehdbi e seni conductor nenory, for
00§§ nple. 20 [0031] The display unit 5is a liquid
[ stal display, for exanple. [0032] The

SR LgLel BYBck WLl pertonts W ILing ol ide
sigﬁgf fa&glog signal) from the image-capturing device 11 to
signal processing such as conversion into a digital signal,
removal of noise, correction of image guality, conversion
into a luminance signal or a color-difference signal, or the
like.

[0029]

The image processing unit 4 performs compression
encoding of an image signal based on a predetermined image
data format, decompression decoding processing, conversion
processing of data specifications such as resolution, or the
like.

[0030]

The recording medium 100 is detachable semiconductor
memory, for example.
[0031]

The display unit 5 is a liquid crystal display, for
example.

[0032]
The recording/playback unit 6 performs writing of image

data encoded by the image processing unit 4 into the
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recordi ng nmedi um 100, or readout of the inmage data
recorded in the recording nmedium 100. [0033] The
central processing unit 7 is a control processing 5
unit for controlling each of the circuit bl ocks
provided in the image-capturing apparatus 1, and
controls each of the <circuit blocks based on the
instruction input signal or,.the Iike fromthe input
operating unit 8. [0034] f& The input operating unit
8 is made up of, for exanple, a shutter release
button for perform ng shutter operation, a selection
recgfflint nodivel €60 ngrancagenat pbnthedenagmdisoa fecdhded
. and outputs the instruction input signa
ir tberEeponrding Pedawnop@Pati on by a user to the centra
15 processing unit 7. [0035] The lens driving contro
[0034it 9 controls the respective |enses disposed within
tE@llens barrel 10 based on the  control signal from
t NPT i 2 rRIEETI TP UL Y, 7 ol & GO Bx &I ssing

un BB OLSyPIUINOWDLIRUOF, 00 SILYLD0 BBy
the 53641 bR L ek Lo, (o1, o0ugl g B0 S0 LOTLE.
ciréufﬁlﬁlogQSbﬁaggécéﬂbﬁ%abfﬁgyégékféﬁyingé%'signal or the
like from the input operating unit 8.

[0034]

The input operating unit 8 is made up of, for example,
a shutter release button for performing shutter operation, a
selection switch for selecting an operation mode, and so
forth, and outputs the instruction input signal
corresponding to an operation by a user to the central
processing unit 7.

[0035]

The lens driving control unit 9 controls the respective
lenses disposed within the lens barrel 10 based on the
control signal from the central processing unit 7, and for
example, controls an unshown moter for driving a later-
described variable power lens for zooming, or a later-
described focusing lens for focusing, and so forth.

[0C36]
The operation of the image-capturing apparatus 1 will

be described below briefly.
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[0037] Wth a photographing standby state, under the
control of the central processing unit 7, the inmage
signal photographed at the canera bl ock 2 is output
to the display 5 unit 5 via the canmera signa
processing unit 3, where that signal is displayed as
a canera through image. [0038] Upon the instruction
i nput signal for zooning_p%j g input fromthe input
operating unit 8, the central 10 processing unit 7
outputs a control signal to the lens driving contro
unit 9, where the variable power lens disposed in the
[00Bdds barrel 10 is noved based on the control of the
lens driving control unit 9. [0039] 15 Focusing is
pef 1Bl np Pyt eHeaplehrg df Fandly corrtol wrier Yhempvemgrol
the focusing lens within the_lens barrel 10 based on
of the cshtral BFER&FSERr8ntPAE denthal iPreeessopglunit 7
ase of the shutter release button bein

' th
phohggngggés@H,thSrcﬁﬁeFﬁeb&agé %leePHEPFEIFQpFE%s@éSplay
f ' f 20 | e. 0040] . Upon the
untiSnBa EHOL LBCOF EhE A nBFGeBPOLRG 2UBEF ner oBBFAFcbet
: the it ' I nput _signal fromthe input
>togbar 38 HShARTo dan r Heng & G Pl BUFRC 1 rom the
[ooS@fera 25 signal processing unit 3 to the image
processing unit 4, - 17

Upon the instruction input signal for zooming being
input from the input operating unit 8, the central
processing unit 7 outputs a control signal to the lens
driving control unit 9, where the variable power lens
disposed in the lens barrel 10 is moved based on the control
of the lens driving contrcl unit 9.

[0039]

Focusing is performed by the lens driving control unit
9 moving the focusing lens within the lens barrel 10 based
on the control signal from the central processing unit 7 in
the case of the shutter release button being half-pressed,
or in the case of being full-pressed for recording, for
example.

[0040]

Upon the unshown shutter of the camera block 2 being
operated by the instruction input signal from the input
operating unit 8, an image signal is output from the camera

signal processing unit 3 to the image processing unit 4,
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where that signal is subjected to conpression encodi ng
processing, and is converted into digital data in a
predeterm ned format. The converted data is output to
the recording/playback unit 6, and is witten in the
recording 5 nmedium 100. [0041] 1In the event of
playing the image data recorded in the recording
medi um 100, in response to Lﬁe operation by the input
operating unit 8, predeternlned i mage data is read out
10 fromthe recordi ng nmedium 100 by the
recordi ng/ pl ayback unit 6, and is subjected to
whegec 6hpEessponl desodihgepitedessi agnaressheni aageding
processing unit 4, follow ng which the playback inmage
Pro§?§ﬁépgrsa6ﬁtb§tcﬁévﬁﬁ§e§|éBF@ydaﬁi¥a$ dFhasint he

| ayback i e is displayed. 15 [0042] Next
preg8§8FWbP?6n afmﬁtbe EEHeCPéﬁﬁFH?ﬁgd%tacbﬁfP@EPH?l69 the
t he canmera bl ock 2 ( [0043] A
recg i NRR (9 oY T E K nE L bt b0y CetRaAr St 12 FBeOFSRabeMna
d in he |l ens barrel 10 of the canera block 2, a
e %3pla8b power lens 13 and a focusing lens 14 are
(008 h di sposed at the position of the opposite side in
Ei optical axial direction sandw ching the

?mu%gtbﬂ[ﬁeélsﬁﬁrleﬂ ?{}E té]gg)giprﬁ QE © aJX| j@g:’\fﬁ{ﬁ r eCJEI on. Ai-n the
rec598§n&5mé§1ﬁ%Sp@é?diﬁtr&gﬁoﬁggn{oeﬁgep@ﬁéf&@lonlﬁy'the

input cperating unit 8, predetermined image data is read out
from the recording medium 100 by the recording/playback unit
6, and is subjected to decompression decoding processing at
the image processing unit 4, following which the playback
image signal is output to the display unit 5. Thus, the
playback image is displayed.

[0042]

Next, description will be made regarding a
configuration example of the camera block 2 (see Fig. 1).
[0043]

A quantity-of-light regulatory mechanism 12 is disposed
in the lens barrel 10 of the camera block 2, a variable
power lens 13 and a focusing lens 14 are each disposed at
the position of the opposite side in the optical axial
direction sandwiching the guantity-of-light regulatory
mechanism 12 in a movable state in the optical axial

direction. A lens 15 is disposed at the front end portion




10

15

20

25

of the lens barrel 10. [0044] The quantity-of-1Iight
regul atory mechani sm 12 includes, as shown in Fig. 2,
quantity-of-light regulatory blades 16 5 and 17
serving as a pair of diaphragm bl ades, and the
quantity-of-light regulatory blades 16 and 17 are
noved abreast in the direction where both bl ades are
nmutual ly separated (vertiiﬁl_direction), t her eby
performng regulation of incident |ight quantity. The
quantity-of 10 light regulatory blades 16 and 17 are
noved abreast by the driving force of the driving

of pbtoten8. bioodb]10The quantity-of-1ight regulatory
bl ade 16 is fornmed by a principal portion 19 and a

[COf# bt rudi ng portion 20 15 protrudi ng downward fromthe
left end portion of the principal portion 19 being
f &k}%dlqafﬁtéd?wqulwmbp@ﬁqﬂgitw &echeaigeni hgincludes,
upward is_forned in the quantity-of-light regulatory

as %hl%fﬂ% 1%, F{@m%] avanii tRoe b1 kFat mw4@Wrz.%ba@%e%6

£ the nc ortion 19 vertically | ong guided
and i 3o 765 1©ap +B O%ﬁﬂ%hlfae@bet&a y, 3B dRhe

h 16 f ded hol
aua REPL G ELET 1581 P LT, DL v e Bl Sec LS

abré%@%'fhféﬁémﬁhréhE{Eh wﬁé&e both blades are mutually
separated (vertical direction), thereby performing
regulatiocn of incident light quantity. The quantity-of-
light regulatory blades 16 and 17 are moved abreast by the
driving force of the driving motor 18.

[0045]

The quantity-of-light regulatory blade 16 is formed by
a principal portion 19 and a protruding portion 20
protruding downward from the left end portion of the
principal portion 19 being formed integrally. An opening
notch lo6a opening upward is formed in the quantity-of-light
regulatory blade 16.

[0046]

At both left-and-right side edges of the principal
portion 19 vertically long guided holes 1%z and 19z are
formed respectively, and the opening notch 16a is formed
between the guided holes 1%a and 1%a.

[0047]

A vertically leong guided hole 20a is formed in the
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protruding portion 20. At the |ower end portion of the
protruding portion 20 a horizontally long sliding hole
20b is fornmed. [0048] 5 The quantity-of-Iight
regul atory blade 17 is formed by a principal portion
21 and a protruding portion 22 protrudi ng downward
fromone of the side edge portions of the principa
portion 21 being forned Lnﬁ grally. An opening notch
17a opening downward is fo din the 10
quantity-of-light regulatory blade 17. [0049] At both
| eft-and-right side edges of the principal portion 21
proveudical pyrtooy Ui dedt hohesl @dar asmd 2daraien 60r o
respectively. 15 éOOSO] A vertically I ong guided hole
probpadirg fpeHedon n2¢ he her brewthhiy pberg onl P@indthehe 20b
~ lLower end portion of the protruding portion 22 a
1s F¥m9dntally long sliding hole 22b is formed. 20
%OOSl] The quantity-of-Ilight regulatory nmechani sm 12
[00 %kludes, as shown in Fig. 2, an auxiliary regulatory

gbﬁgegscfu%mﬁth%é ogtg—ﬁ.ieilc;}h%r Yreg ul %tggzr 0l 298 23 d s amoved,
o oSHRILLY B G oAl o Blade, 7.0y, 25 4pe
protruding downward from one of the side edge portions of
the principal portion 21 being formed integrally. An
opening notch 17a opening downward is formed in the
quantity-of-light regulatory blade 17.
[0049]

At both left-and-right side edges of the principal
portion 21 vertically long guided holes 2la and 2la are
formed respectively.

[0050]

A vertically long guided hole 22a is formed in the
protruding portion 22. At the lower end portion of the
protruding portion 22 a horizontally long sliding hole 22b
is formed.

[0051]

The quantity-of-light regulatory mechanism 12 includes,
as shown in Fig. 2, an auxiliary regulatory blade 23. The
auxiliary regulatory blade 23 is moved abreast in the same
direction as the quantity-of-light regulatory blade 17 by

the driving force of the driving motor 18.
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[0052] The auxiliary regulatory blade 23 is forned by
a principal portion 24 and a protruding portion 25
protrudi ng downward from one of the side edge
portions of the principal 5 portion 24 being forned
integrally. An opening notch 23a opening downward is
formed in the auxiliary regulatory blade 23. Wth the
princi pal portion 24, at_ogg of the side edges a
vertically |l ong guided hol&724a is forned. [0053] 10
A vertically Iong guided hole 25a is forned in the
protruding portion 25. At the |ower end portion of the
[(00p¢btruding portion 25 a horizontally long sliding hole
25b is fornmed. [0054] 15 The quantity-of-1Iight
r dF @iyl bl mdaeas admd vl blate 2thd safxidmiear oy a
.regul atory bl ade 23 are each supported novably in the
PrinfetR3tdpoar et breny & beeleriding | rooel gretd mrptruding
through Fig. 5)._[0055], 20 The base article 26 is
dowrf“ﬁ?%cgdf‘??f“ao%%r?f cHte v idh Pdge e st Lt tengidtarprincipal
shape, ,includes a transm ssion aperture 26a servin
pOTESH 124 JAT TRl THART off o g ot (TR DDRG el 232
systemat th engral centrgl portion thereof, and
ooer il SR Pt PGP G e i i R TR Y o Gt 4 P hlade
23. fﬁgﬁgﬁh2§?3%95§§%§§htng%%Hhtiﬁi %ﬁ?tége(gftgﬁé side edges
a vertically long guided hole 24a is formed.

[0053]

A vertically long guided hole 25a is formed in the
protruding portion 25. At the lower end portion of the
protruding portion 25 a horizontally long sliding hole 25b
is formed.

[0054]

The guantity-of-light regulatory blades 16 and 17 and
the auxiliary regulatory blade 23 are each supported movably
in the vertical direction by a base article 26 (see Fig. 2
through Fig. 5).

[0055]

The base article 26 is formed in a vertically long
general rectangular shape, includes a transmission aperture
26a serving as the optical path of an image-capturing
optical system at the general central portion thereof, and
the optical axis of the optical system is set to the

position passing through the center of the transmission
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aperture 26a. An axial insertion hole 26b is fornmed at
the position close to the |ower end of the base
article 26. The base article 26 is provided with four
gui de pins 26c¢c, 26c, 26c¢, and 26c, which are isol ated
vertically and horizontally, 5 protruding forward.
[0056] The three guide pins 26c¢c, 26c, and 26c of the
base article 26 are, as _shown in Fig. 3, inserted in
the guided holes 19a, 19a; "and 20a of the
quantity-of-light regulatory 10 bl ade 16, and are
slidably engaged therewith respectively. Also, the
aperhpee dbbde phrnsx2et, irdertinom BE6teof6bhisbAsemed at the
article 26 are, are shown in Fig. 4, inserted in the
pPosghigRdCcladeeso2the Dawer aenid 208 dhethase article 26. The
quantity-of-light regulatory blade 17, and are
basg| pHabFYeeAfayedrEperdnd th tospeeri veige nnFuzéherléc,
the t %uide,pins 26¢ and 26¢c of the base article 26
26Cqyy @Pd\ggé sh¥Wh Chin 2FFg 1 581 af fee MEaE 1o ilie 26 ded Liroings 11y,
§4adand gSa of the auxiliary regulatory blade 23, and
ProbiRALLY| §3hY9 @ngaged therewith respectively. [0057]
[Oogg That is to say, the first guide pin 26c is engaged
mnlh t he gui ded hole 19a of the quantity-of-1ight

oS s e A end o dod e 219,01 i
ero LB fr200a) SRARONE L LTS EES 1053000
hol&i fed hobe 21340504 her Oé%?é“cﬂayﬁ@{ﬁl/l&fuli'g}g@ regulatory
blade 16, and are slidably engaged therewith respectively.
Also, the three guide pins 26c, 26c¢, and 26c of the base
article 26 are, are shown in Fig. 4, inserted in the guided
holes 2la, 2la, and 22a of the quantity-of-light regulatory
blade 17, and are slidably engaged therewith respectively.
Further, the two guide pins 26c and 26c of the base article
26 are, are shown in Fig. 5, inserted in the guided holes
24a and 25a of the auxiliary regulatory blade 23, and are
slidably engaged therewith respectively.

[0057]

That is to say, the first guide pin 26c is engaged with
the guided hole 19a of the quantity-of-light regulatory
blade 16 and the guided hole 2l1a of the quantity-of-light
regulatory blade 17, the second guide pin 26c is engaged
with the guided hole 1%a of the guantity-of-light regulatory

blade 16, the guided hole 2la of the quantity-of-light
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regul atory bl ade 17, and the gui ded hole 24a of the
auxiliary regulatory blade 23, the third guide pin 26c¢
is engaged with the guided hole 22a of the
quantity-of-light regulatory blade 17, and the gui ded
hol e 25a of the 5 auxiliary regulatory bl ade 23, and
the fourth guide pin 26c is engaged with only the
gui ded hol e 20a of the qga%%igy-of- i ght regul atory
bl ade 16. [0058] An unsho cover article which
obstructs the quantity- 10 of-light regul atory bl ades
16 and 17, and the auxiliary regulatory blade 23 is
regufabtehgdbiade hé7basedarhecei@édi hode Btatefithehich
the quantity-of-Iight ulatory blades 16 and 17,
auxafaaamer@%t prary bé@@ea%%r ytheatlei2d avedsupporied is
y the base article 26. An opening portion positioned
engweelow%]é pbheli Agidedt helerdnanpEsibn apertire 2bal bght
t base _article 26 is forned in the cover article.

reg?b%%@fy ?%%d%r?@rnﬁnﬁn?%? g38i4’d ghehdseed behite t he
t 26 2 With the d t
auxagla%:éﬁ%ﬂgw; 54538, ool A0 baerE bl P26
t f back d., Th t
M N, T
llg?ﬁ %%?uf%§£%¥oglggée g6b of the base article 26.

tdrning arm 27 is fixed to the notor
[oosdpft 18a of the - 23

An unshown cover article which obstructs the gquantity-
of-light regulatory blades 16 and 17, and the auxiliary
regulatory blade 23 is attached to the base article 26 in a
state in which the quantity-of-light regulatory blades 16
and 17, and the auxiliary regulatory blade 23 are supported
by the base article 26. An opening portion positioned
corresponding to the transmission aperture 26a of the base
article 26 is formed in the cover article.

[0059]

The driving motor 18 is dispcsed behind the base
article 26 (see Fig. 2). With the driving motor 18, the
motor shaft 18a is disposed in the direction extending
forward and backward. The motor shaft 18a of the driving
motor 18 passes through the axial insertion hole 26b of the
base article 26.

[0060] |

A turning arm 27 is fixed to the motor shaft 18a of the
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driving notor 18. The turning arm 27 is made up of an
arm portion 27a, engaging pins 27b and 27b protrudi ng
fromboth end portions in the |ongitudinal direction
of the arm portion 27a, and an engagi ng protruding
portion 27c 5 protruding fromthe internediate portion
in the longitudinal direction of the armportion 27a.
The engagi ng protrudi ng _pgrtLon 27c is provided at
the position between the tdrning supporting point of
the turning arm 27 and one of the engaging pins 27b,
and the distance fromthe turning 10 supporting point
drivgnghwobagaysng Pret tudhihgg parti oh 2Fcrade spetofoad/2rm
of the distance fromthe turning supporting point to
PoTEheneddagi AYIPYHI27BINS 0F Tlexamp| 70 [Q061Fuding from both
engaging pins 27b_and 27b of the turning arm 27 are
end1180§ iempl ¥ ehigaghendi tedimel sii meelgionl s Db ard 22b
of g quantltg of -1ight regulatory blades 16 and 17
Por‘fia%e {fvefyd ATHRRREHRT Mot Pr ot iRA P Ploken o/ 27c of
turn arm?27 is sljdably engaged with the
ProLPRdthG hoTR Boh UILHISMAT | G5 Rgh AteR yl Bhaiderdinal

0 [0062 d b b h th
153100607 GHET b Fy o The? (i i HF s%m%%qu%;é%%nrﬁ{omg
por {ign SPIRI 0% MY AU NI RO LT SIE dSnisin | e [ Gudtino

2 di Stance Tfom 1 he turnimg s

sup B IL. 270030 e, 8% ALy SRS e (1

engaging pins 27b, and the distance from the turning
supporting point to the engaging protruding portion 27¢ is
set to 1/2 of the distance from the turning supporting point
to the engaging pin 27b, for example.

[0061]

The engaging pins 27b and 27b of the turning arm 27 are
slidably engaged with the sliding holes 20b and 22b of the
quantity-of-light regulatory blades 16 and 17 respectively.
The engaging protruding portion 27c of the turning arm 27 is
slidably engaged with the sliding hole 25b of the auxiliary
regulatory blade 2Z3.

[(0062]

As described above, with the turning arm 27, the
distance from the turning supporting point to the engaging
protruding portion 27c¢ is set to 1/2 of the distance from
the turning supporting point to the engaging pin 27b, so the

amount of movement of the auxiliary regulatory blade 23 at
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the time of the turning arm 27 being turned is 1/2 of
the anount of novenent of the quantity-of-1ight
regul atory blade 17. [0063] 5 Note that it is not
al ways necessary to set the anpunt of novenent of the
auxiliary regulatory blade 23 to 1/2 of the anount of
nmovenent of the quantity-of-light regulatory blade
17, and it is possible to ggbLtrarily set the ratio
bet ween the anmount of noveiment of the auxiliary
regul atory 10 bl ade 23 and the anmount of novenent of
the quantity-of-light regulatory blade 17 by
the apbnerafi tye seprning tden ral i loe bey weerned his dl 42 antethe
fromthe turning supporting point to the engaging
amown bt pHdNPEEPORE | Oh Tre @t hey v St hhakt fremtdeory blade
turni ng supporting point to the engaging pin 27b. 15
17 * [ 0064] Description will be nade bel ow regardi ng
{Ooggfratlon of the quantity-of-Ilight regulatory bl ades
and 17 and the auxiliary regulatory blade 23 al ong

BTG Loyt 56" G088 LT UG U R arpeoAout
I h th t.at f .t
o r*?oe‘fé“ﬂeriér”fh%@eeﬁgag. n;arpx%nrigz%ﬁati i °h l“b% “‘cec!b 1/2 ot
20
ehe LR, B RAGETS T TG e G B e
oladd 125 Le2PACH sve[;!ovsmvmeere&y A4 AN $ Y5 -dH a5

regul atory -
between the amount of movement of the auxiliary regulatory

blade 23 and the amount of movement of the quantity-of-light
regulatory blade 17 by arbitrarily setting the ratio between
the distance from the turning supporting point to the
engaging protruding portion 27c¢ and the distance from the
turning supporting point to the engaging pin 27b.

[0064]

Description will be made below regarding operation of
the gquantity-of-light regulatory blades 16 and 17 and the
auxiliary regulatory blade 23 along with the rotation of the
driving motor 18 (see Fig. 6 through Fig. 8).

[0065]

Upon the turning arm 27 being turned along with the
rotation of the driving motor 18, the engaging pins 27b and
27b of the turning arm 27 are slid to the sliding holes 2Cb
and 22b of the quantity-of-light regulatory blades 16 and 17

respectively, whereby the quantity-of-light regulatory
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bl ades 16 and 17 are guided to the guide pins 26c,
26c, 26c¢, and 26c¢c, and are noved abreast in the
di rection where both blades are nutually separated
(vertical direction). At the sane tine, the engaging
protruding portion 27c of the 5 turning arm27 is slid
to the sliding hole 25b of the auxiliary regulatory
bl ade 23, whereby the au&iE%a[y regul atory bl ade 23
is guided to the guide pin§726c and 26c¢, and is noved
abreast in the sanme direction as the quantity-
of -light regulatory blade 17. 10 [0066] At this tine,
bladgonl ¢ hendrlVi age npt bded Stbetlmg gwide goins 2&oe 26c, 26¢,
direction, fromthe opened state in which the
and t4 s MRG| DAC dpeyedrabEst siopdredsiewii om Wigre 6hoth
the quantity-of-light regulatory blade 16 is noved
bladpmaaes BnEUa5l Y| srarrtefiafiteiiietl |digrrchiqul at okl the
bl ade 17 and the  auxiliary regulatory bl ade 23 are

Sale e dokta? U929 HeS v eE T i Ripent ¢y 407 el By t he
) ' h 6 d. 17 f .th tity-of-1ight
Cor P 9 b aRE S 6 Aridi 9 Beitb O 1 Snd Ahe

tr. i i 2 i b d, 20. wh b
anxf LT 08 Ol BOR0 W Fae %’géﬁg?ﬁs‘%ﬁ%g%f%fs%l(é%f A
/- i i ! tate, th Siti
reqlgrd) HladdVi D {10 PRENEA LA o d il ROSIL AR and 26c,

ween principal p
. ' L t . e 17 t .
S o e A R e S

cf-light regulatory blade 17.
[C066]

At this time, upon the driving motor 18 being rotated
in one direction, from the opened state in which the
transmission aperture 26a is opened shown in Fig. 6, the
quantity-of-light regulatory blade 16 is moved upward, and
also the quantity-of-light regulatory blade 17 and the
auxiliary regulatory blade 23 are moved downward, the area
of an opening formed by the opening notches 16a and 17a of
the quantity-of-light regulatory blades 16 and 17 becomes
small, and the transmission aperture 26a is obstructed,
whereby incident light quantity gradually decreases {see Fig.
Ty.

[0067]

With the opened state, the positional relation between

the principal portion 21 of the quantity-of-light regulatory

blade 17 and the principal portion 24 of the auxiliary
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regul atory blade 23 is arranged so as to be overl apped
in the thickness direction, and as descri bed above,
the amount of novenent of the auxiliary regul atory
blade 23 is set to 1/2 of the anpbunt of novenment of
the quantity-of-light 5 regulatory blade 17, so al ong
Wi th the above-nenti oned novenent fromthe opened
state, the opened state is ghgnged to a state wherein
the area where the princip% portion 21 of the
quantity-of-light regulatory blade 17 and the
principal portion 24 of the auxiliary regul atory bl ade

reg@BatdQy drbadw el appetr tangd i xknes soali veetlagrped in
gradual | y decreases. [0068] Further, upon the

the geh G Hee 9t @ rast bei ngEndtad eteser ded aboeet i ore dnomt
the state shown in Fig. 7, the quantity-of 15 [ight

of peyRmerbryt bf e wsl } 2 fibvirp 54 k%\i/ﬁ)d%l £H iheset to

ntity-of-light regulatory blade 17 and the

1/2 ol R o7 Rl P Bt B P S 3 3 TSVt Vo 2Nt ¢ he
f [ f d by th [ tch 16

regilatass Bhadhel | quhtd 190B I TS et S oPSP bR 16

and 17 becoqgs smal | é%g and the transm ssion aperture

MOVGRE STGBLL 1 et & Whet Wby (TS T i duahit 1 TiAnged
to &' lv)’h\/ﬁféé%ﬁt ees'afeeas%ﬁelﬂg {Hb égrj{]iencoibSt uﬁ:c%rgcdion 21

State In e transm ssion ap ure

of ?g%gi#ﬁé{@#—sgf— ﬁ%t a)eogl,[l%ocqggy }:?lsac%g t1hY_ t%g:l RNQcess

g thi s obsttucted state “as welT,

principal portion 24 of the auxiliary regulatory blade 23
are overlapped in the thickness direction gradually
decreases.

[0068]

Further, upon the driving motor 18 being rotated in one
direction, from the state shown in Fig. 7, the quantity-of-
light regulatory blade 16 is moved upward, and alsc the
quantity-of-light regulatory blade 17 and the auxiliary
regulatory blade 23 are moved downward, the area of an
opening formed by the opening notches 16a and 17a of the
guantity-of-light regulatory blades 16 and 17 becomes small,
and the transmission aperture 26a is obstructed, whereby
incident 1ight quantity gradually decreases, resulting in
the obstructed state in which the transmission aperture 26a
is obstructed (see Fig. 8).

[0069]

With the process reaching this obstructed state as well,
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the state shown in Fig. 7 is changed to a state
wherein the area where the principal portion 21 of
the quantity-of-light regulatory blade 17 and the
principal portion 24 of the auxiliary regulatory
bl ade 23 are overlapped in the 5 thickness direction
gradual |y decreases. [0070] Wth the obstructed state
in which the transm ssion @perture 26a i s obstructed,
as shown in Fig. 8, the tFansn1SS|on aperture 26a is
obstructed by the principal 10 portion 19 of the
guantity-of-light regulatory blade 16, the principa
thepsretonsiawonfinhEiquait Esycbéngéghtoragetateryhe béadethe
17, and the principal portion 24 of the auxiliary
areﬁe@hﬁé@ okfje bpadec2Bal [ port}on 18l | afethel guanponythe-light
driving notor 18 being rotated in the other
rega%%%w onlade oht t ﬁ@doggﬁ reeieairahikoThioni ¢h ehethe
transm ssion aperture 26a_is obstructed shown in Fig.
auxplizpy reRiaRt yyofplftﬁﬂah%%%@w%Y%?Jyaw%elaetm% moved
and, al so uantlt -of-1ight regulatory
thlﬁggﬁﬁsfgl%.%t%ﬂ% %ﬁaé Ya??c? Atory bl ade 23 are
ed upward, the area of an opening formed by the
opgning notches 16a and 17a of the quantity- of-Iight

r gyl atQf 7 QF%; eat and th
transn1SS|on aper ure a |§'opene I Wﬁ?%?ﬂﬁ
t Cc sul t4n 5
ape%%%ﬁ%ﬁ%%% %t%ﬁ%ﬁgﬁ ¥ é% éﬁ %%e %Tg?gpshomn

trahfmfifhon £rture 26a is obstructed by the principal
portion 19 of the guantity-of-light regulatory blade 16, the
principal portion 21 of the quantity-of-light regulatory
blade 17, and the principal portion 24 of the auxiliary
regulatory blade 23.

[0071]

Inversely, upon the driving motor 18 being rotated in
the other direction, from the obstructed state in which the
transmission aperture 26a is obstructed shown in Fig. 8, the
quantity-of-light regulatory blade 16 is moved downward, and
also the quantity-of-light requlatory blade 17 and the
auxiliary regulatory blade 23 are moved upward, the area of
an opening formed by the opening notches 16a and 17a of the
quantity-of-light regulatory blades 16 and 17 becomes great,
and the transmission aperture 26a is opened, whereby
incident light quantity gradually increases, resulting in

the opened state shown in Fig. 6 from the state shown in Fig.
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7. [0072] Wen resulting in the opened state fromthe
obstructed state, along with the novenent of the
quantity-of-light 5 regulatory blade 17 and the
auxiliary regulatory blade 23, the obstructed state
is changed to a state wherein the area where the
principal portion 21 of the quantity-of-1light
regul atory blade 17 and thsptincipal portion 24 of
the auxiliary regulatory bl'ade 23 are overl apped in
the 10 thickness direction gradually increases.
[0073] As described above, with the inmge-capturing
7. apparatus 1, there is provided the auxiliary
regul atory blade 23 which is noved in the sane
[00dEdection as the quantity-of-1ight 15 regul atory bl ade
17 to open or close the transm ssion aperture 26a, at

t HEneT e DL ot rvet iRy Spied i vt fomstihirtohHHeructed

transm ssion aperture 26a, the opened state is _ .
stabfy aRgeddt 6L be ERINGEUCTERh SF athevhiereihtynetaléght
ceolShSry B Re! Dot Ba BOLILON:EEB1 L0 ey paace 22,
choPLOEIELLAOLLLEN, 24 o ieuaut ! sy AL LE Vo arec
nefEadiel Ly, EELERess. RN a1 LBechL R, SR o0
rosfRiLELCIet.ale LaustienoEiuie e coapasd 1 aesinl e
auxiﬂ?aryZQegulatory blade 23 are overiapped in the
thickness direction gradually increases.
[0073]

As described above, with the image-capturing apparatus

1, there is provided the auxiliary regulatory blade 23 which
is moved in the same direction as the quantity-of-1ight
regulatory blade 17 to open or close the transmission
aperture 2Z26a, at the time of obstructing operation to
obstruct the transmission aperture 26a, the opened state is
arranged to be changed to a state wherein the area where the
principal portion 21 of the quantity-of-light regulatory
blade 17 and the principal portion 24 of the auxiliary
regulatory blade 23 are overlapped in the thickness
direction gradually decreases, and at the time of opening
operation to open the transmission aperture 26a, the

obstructed state 1s arranged to be changed to a state

wherein the ares where the principal portion 21 of the
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quantity-of-light regulatory blade 17 and the
principal portion 24 of the auxiliary regulatory
bl ade 23 are overlapped in the thickness direction
gradual ly increases. Therefore, the length in the
novenent direction of the 5 quantity-of-Iight
regul atory blade 17 and the auxiliary regulatory
bl ade 23 can be reduced as %onpared with the case in
whi ch the transm ssion ape?ture 26a is arranged to be
opened or closed only by the quantity-of-1Iight
regulatory blade 16 and the quantity-of-Iight
quankguyaesryiphadecd¥laandy 10ladeot di agdythé herincipal
quantity-of-1ight regulatory nechanism 12 can be
Por?é‘a%c%@ Ph Shoeaegul varentegelehary riebaded? B emgt h.
Al so, reduction in _size regarding the
Oveah%lﬁ??@yl%f e g I ClERRyHT Al bF§C HEeh ot 8@Nabl ¥ alngeeases.
|ized, so the quantity-of- 15 light regulatory
TherREngR; sH2l %%%tlbelre e%fawg»oa%%% 2RCE N (% Vs
0 and

quapft b rel ohih f estful s Pheb [ 40s T i d gt g Liary
regﬁ%%%%”?%f%ﬁg”z%kéci%iﬁ% ey he b e LLE P e
in PR OAO B Sl B LS 0?5?.%1%&?%33%%0 e 2
opet&d &e éf@%éy d;gi oﬁ.e%‘@ &Qn{fﬁy f@slpg@}w el dd £ 45

not protru

bla&%ﬂﬂ@|£ﬂﬁ(%hé'éﬁgnégkﬁfﬂﬁufﬁéﬁﬂ reahan $ 32480 17, ang

opportunity to receive -
accordingly, the quantity-of-light regulatory mechanism 12

can be reduced in size equivalent to that reduced length.
[0074]

Also, reduction in size regarding the quantity-of-light
regulatory mechanism 12 can be realized, so the quantity-of-
light regulatory mechanism 12 can be readily disposed as to
the lens barrel 10 so as to not protrude outside, and
interference regarding the layout as to other components can
be avoided, whereby the flexibility of layout of the
respective compcnents to be disposed around the lens barrel
10 can be improved.
f0075]

Further, the gquantity-of-light regulatory mechanism 12
can be readily disposed as to the lens barrel 10 so as to
not protrude outside, so with the guantity-of-light

regulatory mechanism 12, an opportunity to receive
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unexpected external force decreases, and accordingly,
the malfunction of the quantity-of-light regulatory
mechanism 12 due to this external force can be
prevented. [0076] 5 Additionally, the turning arm 27
is provided with the engaging pins 27b and 27b, and
t he engagi ng protruding portion 27c, and the
quantity-of-1ight regulago$§ bl ades 16 and 17, and
the auxiliary regul atory bfade 23 are operated by the
single driving notor 18, whereby the nunmber of 10
conponents can be reduced accordingly, and al so

unedpadtret extedural oirige sleegused,0 aretlwstdomding 1wy dute
space can be realized. [0077] Note that with the

ma 1 fahwiiel efesef i Pre omanthie wnnd 1l Baegicatomne dladen 12
23 which noves in the sanme direction as the

due diparfthts -ofteinht UG &0y PDhIvdfyertdths been shown
as an exanple, but instead of this, an auxiliary

(007 e@gulatory bl ade which noves in the sanme direction as

oSS SRR B PSREal BB e
L i
L i, D s e SRS
and ?ng\lj:agfogrtyﬂ Iaggelv%%?éﬁ r%@%\%’ﬁ %q“ e ?g)xrr:elﬂ Ir erated
by t&% e fuanit iyl wdgi 18,3%hereby the number of
components can be reduced accordingly, and also further
reduction in size due to reduction in layout space can be
realized.

[0077]

Note that with the above description, the auxiliary
regulatory blade 23 which moves in the same direction as the
quantity-of-light regulatory blade 17 has been shown as an
example, but instead of this, an auxiliary regqulatory blade
which moves in the same direction as the quantity-of-light
regulatory blade 16 may be provided, or both an auxiliary
regulatory blade which moves in the same direction as the
quantity-of-light regulatory blade 16 and an auxiliary
regulatory blade which moves in the same direction as the
quantity-of-light regulatory blade 17 may be provided. 1In
the case of providing an auxiliéry regulatory blade which

moves in the same direction as the quantity-of-light
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regul atory bl ade 16, the length in the novenent
direction of the quantity-of-light regul atory bl ade
16 can be reduced. [0078] Al so, the nunber of
auxiliary regulatory blades to be 5 provided is
arbitrarily, so there are provided a plurality of
auxiliary regul atory bl ades having the different
amount of novenent to be mpved in the sane direction,
whereby further reduction™n size regarding the
quantity-of-light regulatory nechani smcan be
realized. 10 [0079] Further, the driving nmechani smfor
reggperarynglede 1@uahh¢t¥e@gth|ghtthegmbﬁemegtbﬁadestiﬁn of
and 17, and the driving nechanismfor operating the
theaﬁR@PFbe @Egh%%ﬁ%ryeg%fﬁﬁ@rﬂBVlﬁéep16v¢@@dbe reduced.
arately. 15 [0080] Note that the vertical and
Ooﬂ%Fizontal di rections shown in the above description

for the S of convenience in explanation, the
t $§ﬁ¥ %?rﬁﬂx%%%ﬁﬁﬁkﬁ%£P%%¥O&Mu?%?deS to be

p
t 0081] Th f h
profiiF gLF?Q%%hzr PEPRE 9 CURRRT | VES cunabiar o vt BFLLEY

b d
0% G CREP SRRT L PP B PR PR IO e
of dbfepLESEN Love é&nmame & L FEODIGR) RE0R& P!

e present 1 nvention 1Is not
further reduction in size regarding the quantity-of-light

regulatory mechanism can be realized.
[00T79]

Further, the driving mechanism for operating the
quantity-of-light regulatory blades 16 and 17, and the
driving mechanism for operating the auxiliary regulatory
blade may be provided separately.

[0080]

Note that the vertical and horizontal directions shown
in the above description are for the sake of convenience in
explanation, the present invention is not restricted to
these directions.

[0081]

The specific shapes and configurations of the
respective components which have been shown in the above-
mentioned best mode are only one specific example at the
time of carrying out the present invention, and the

technical scope of the present invention is not to be
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restrictively interpreted by these. [0082] The
i mage-capturing apparatus according to the present
i nvention conprises: a lens barrel inside which an
i mge 5 capturing optical systemis disposed; a pair
of quantity-of- light regulatory blades, which are
noved abreast in the direction where both blades are
nmutual |y separated to open,,or close a transni ssion
aperture serving as the optical path of the
i mage-capturing optical system for regulating 10
quantity of light; a base article having the
res?FéﬁEhV@%YohntQEEFFE?@ Berviiegeas the optical path of
i mage-capturing optical systemfor novably
[Ooéggporting the pair of quantity- of-light regulatory
bI a turning arm havin n engagenent pin to be
eld“‘W%TFaé%l g9 ta}i’é)aﬁ’é%usofacf?ﬁi}d}ﬁ ity Lo Pirgpent
ul atory bl ades sl j dabl for_subje ﬁtlng the pair of
m"%%an TGPt PRt ‘?e it V%]rajd% ® VEiEhAmtinaeg -

d t
cap*fﬁ?l“fﬁﬁg Roter Sers SJ S il sl o oo
i ry.regu at or a
1ighfPrddi L 00 011 4 400, Al AR SO TSI DAY

for openi ng e transim SsSi on

dirdei ngn ymyved M hﬁa;@%?e %g %ﬂ&g&@t% A@ﬁe Qe Aen

the pair of quantit ght regu
or Mhe¥eid BtaddiRi 44 18n ofpelstd L@f%gﬁ% atl on, oglcltal]_e path

transm ssion aperture the transm ssion apert

of tahstimdeddpt @ iRt ahiGhdde 2150@@&;&5%%91 he
quantity-of-light regul atory bl ade noved
quantity of light; a base article having the transmission
aperture serving as the optical path of the image-capturing
optical system for movably supporting the pair of quantity-
of-light requlatory blades; a turning arm having an
engagement pin to be engaged with each of the pair of
quantity-of-light regulatory blades slidably for subjecting
the pair of guantity-of-light regulatory blades to
translational movement by being subjected to turning
operation; a driving motor serving as a driving source for
turning the turning arm; and an auxiliary regulatory blade
for opening or closing the transmission aperture by being
moved in the same direction as at least one of the palir of
quantity-of-light regulatory blades; wherein at the time of
obstructing operation of the transmission aperture the

transmission aperture is obstructed in a state in which the

area where the quantity-of-light regulatory blade moved in
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- 33 the sanme direction and the auxiliary regul atory
bl ade are overlapped in the thickness direction
gradual | y decreases; and wherein at the tine of
openi ng operation of the transm ssion aperture the
transm ssion aperture is opened in 5 a state in which
the area where the quantity-of-light regulatory bl ade
noved in the sane directio nd the auxiliary
regul atory bl ade are overl apped in the thickness
direction gradually increases. [0083] 10 Accordingly,
the length in the novenent direction of the
thegganei gyreftipghenfe§bratBrylbiadeseandatheyabkiatipaaye
regul atory bl ade which are noved in the sane direction
OVGEA%PPBQ tBdtikedtBéckbRpar 1 hRERiphegEadeal hywipeheahes;
transm ssion _aperture i.s opened and cl osed aonly by the
andeﬁFrei% of the §iBAt PEyOBFRIRGhPPPEYEIGR 0P E%Qdes,
tramhereb¥ reduction gB stze regarding t he , ,
PREga° caDt Y ThoAppalat b5 dieS T o1 edkiet FBhei hSsppened in
rejn yantity-of-light regulator chapi sm
2 sLERRLEA | OF LHECRERE: Rlpot onaafHobti o Toan
' i ' egar dj ng uantity-of-1ight
e L f AR I e R TR
It Ya L ght I r I e '
aux%_ﬂ@gﬂz ye@ha&aggebiga@ ato é!v{'?f%é‘é%aséniﬁa@?g tﬂfgg%%é/s

ISpOSGd as to t ens parrel s to not pro

diredt sbdegramehi nberferenses regarding the layout as to
ot her conponent’s can be avoi ded, 25 whereby the

(cogkexibility of [ayout of the respective

Accordingly, the length in the movement direction of
the quantity-of-light regulatory blades and the auxiliary
regulatory blade which are moved in the same direction can
be reduced as compare with the case in which the
transmission aperture is opened and closed only by the pair
of the quantity-of-iight regulatory blades, whereby
reduction in size regarding the image-capturing apparatus
due to reduction in size regarding the gquantity-of-light
regulatory mechanism can be realized accordingly.

[0084]

Also, reduction in size regarding the quantity-of-light
regulatory mechanism can be realized, so the quantity-of-
light regulatory mechanism can be readily disposed as to the
lens barrel so as to not protrude outside, and interference
regarding the layout as to other components can be avoided,

whereby the flexibility of layout of the respective
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- 34 conponents to be disposed around the |lens barre
can be inproved. [0085] Further, the
quantity-of-light regul atory nechanismcan 5 be
readi |y di sposed as to the lens barrel so as to not
protrude outside, so with the quantity-of-Iight
regul atory nechanism an opportunity to receive
unexpected external force fgecreases, and accordingly,
the mal function of the quantity-of-light regulatory
mechani sm due to this external 10 force can be
prevent ed. éOOS@] Wth the invention according to
comppPapm-2, tPheet difPR§edarkriredpEbei dedswhehrad eagabeng
, rotruding portion at a position between fromthe
lmp?ﬁ?ﬁﬁng supporting point of the 15 turning armto the
aging pin, which is slidably engaged wth the
[Oogg iliary regulatory blade, and the auxiliary

or AR 1A TSR0 ot ot
d._al duct i ize eto
ve £83aB8y HEONGSE. 008! ERer EOHE BERr4 D 7h 285 HS 68e 7
itv-of-Li | . ' oppri ses:
oo REgBMBRLL LY ol O0Ly! PO ALY, TR B EOTRE e

mecBERi BRV e, @Q%@@@ﬁniﬂytbg 9&5@f¥é°@n@£§égt98tpréﬁggf
are nufua!ly S separated to open or close a

forktEaNEBYSSE0Y, APRATHECCSEENY DY, the malfunction of the
quantity-of-light regulatory mechanism due to this external
force can be prevented.
[0086]

With the invention according to Claim 2, the turning
arm is provided with an engaging protruding portion at a
position between from the turning supporting point of the
turning arm to the engaging pin, which is slidably engaged
with the auxiliary regulatory blade, and the auxiliary
regulatory blade is moved abreast by turning operation of
the turning arm, whereby the number of componentsxcan be
reduced, and also reduction in size due to reduction in
layout space can be realized.
[0087]

The quantity-of-light regulatory mechanism comprises: a
pair of guantity-of-light regulatory blades, which are moved
abreast in the direction where both blades are mutually

separated to open or close a transmission aperture serving
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- 35 as the optical path of the inmage-capturing
optical system which is disposed inside a | ens
barrel, for regulating quantity of light; a base
article having the transm ssion aperture serving as
the optical path of the inmage-capturing 5 optica
system for novably supporting the pair of quantity-
of -1ight regulatory bladeszca_turning arm having an
engagenent pin to be engageg with each of the pair of
quantity-of-light regulatory blades slidably for
subjecting the pair of quantity-of-light regulatory
as Hredticrheehnet athenbragoveritc B9 e hicalibs eet e
a driving notor serving as a

,to turnjn operatijon
which 43 n%l%%?ﬁ%@ FOF 19 (7 nt R LR i TR af 99 LB B
uxi lia regul atary bl ade, for, opening or closing the
QUART LR )sljrjo‘?e'l‘%é‘be?t S b@rw% hHOVEH §HE HEARSNES Sion

irection as at_|I|east one t pair_.of 15 .
ape T 1 1SE ST T T a oty T AT, WiferEiteSTcHRering
1] S ' eration of the transmssion . .
ot 1o e el S T I LA Bl M B e v -

Bt [ ' a t i ty-of-1ight
of ]?le%{u a%%%%?%o% tPfrlt)a\l/dgé In %lsr%iea%?%éc‘ﬁl% aaljhd t he
b A ary; I I ' e
t iéiﬁgégug?%gé?%g%%g%%%ﬁ2??3?é%gﬁgggggﬁﬁpgﬂﬁiaﬁéﬁein
quardli heodi MRyl eRaAN 1% 0pesaldan Ofi dh8 v tFASISAIQN ng
aperture the transm ssion aperture is opened in a
the aale d v 4 hes Breagmherending MidaeDftd i ght
regul atory bl ade noved 1 n the sanme direction and the
trar2fl stixirld amoregt ator yodi g esare aver lrppadeimd he

t hi ckness
operation; a driving motor serving as a driving source for

eng

turning the turning arm; and an auxiliary regulatory blade
for opening or closing the transmission aperture by being
moved in the same direction as at least one of the pair of
quantity-of-iight regulatory blades; wherein at the time of
obstructing operation of the transmission aperture the
transmission aperture is obstructed in a state in which the
area where the quantity-cf-light regulatory blade moved in
the same direction and the auxiliary regulatory blade are
overlapped in the thickness direction gradually decreases;
and wherein at the time of opening operation of the
transmission aperture the transmission aperture is opened in
a state in which the area where the quantity-of-light
regulatory blade moved in the same direction and the

auxiliary regulatory blade are overlapped in the thickness
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- 36 - direction gradually increases. [0088]
Accordingly, the Iength in the novenent direction of
the quantity-of-1light regulatory bl ades and the
auxiliary 5 regul atory bl ade which are noved in the
same direction can be reduced as conpare with the
case in which the transm ssion aperture is opened and
closed only by the pair _ofythe quantity-of-Iight
regul atory bl ades, whereby  Treduction in size
regarding the quantity-of-light regulatory 10
. mechani sm can_be realized accordingly. [0089] Al so,
dirpglieni enafnasivelreyardehg the quantity-of-1ight
regul atory nmechani smcan be realized, so the
[Ooaﬁgntity-of- light regulatory mechani smcan be readily
di sposed. as to the 15 | ens, barrel so as to not

pristT U B %1 dete af 9t ek ertsh 0V sTEger die g hieen of
I , t th t b i ded, whereb
chey QURH oB7e0Pr LBEF FETRERECE RERRBE00, 062 autlipLER)
ts_to be.di d d the | .
reag SPRRETSTAL’ 98 o0807 Harthers the TR TLoEoHh gt
be £§a&{:@a%% sle g@ésm@ﬁ%hgecgsgdlﬁy@&?%ﬁg as to
t he ens arr SO as to not protrude outS|de, SO

tra%\d.sﬁlbsébgn E{iYs0f 5| Lot gegulal ocye 4 ”&?ﬂgg&fﬁ%hér‘pair
pportunit to recelive nexpected externa orce

of €RET§ESRE:t fNGlr ALLHR LI ROk Y1 2t bRy Bl fanet 190 pE | he
reduction in size regarding the quantity-of-light regulatory
mechanism can be realized accordingly.

[00891]

Also, reduction in size regarding the quantity-of-light
regulatory mechanism can be realized, so the quantity-of-
light regulatory mechanism can be readily disposed as to the
lens barrel so as to not protrude outside, and interference
regarding the layout as to other components can be avoided,
whereby the flexibility of layout of the respective
components to be dispocsed around the lens barrel can be
improved.

[0090]

Further, the quantity-of-light regulatory mechanism can
be readily disposed as to the lens barrel so as to not
protrude outside, sc with the quantity-of-light regulatory

mechanism, an opportunity to receive unexpected external

force decreases, and accordingly, the malfunction of the
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- 37 quantity-of-light regulatory mechani smdue to
this external force can be prevented. [0091] Wth
the invention according to Caim4, the turning 5 arm
is provided with an engaging protruding portion at a
posi tion between fromthe turning supporting point of
the turning armto the engaging pin, which is
slidably engaged wth the.auxiliary regul atory bl ade,
and the auxiliary regulatory blade is noved abreast
by turning operation of 10 the turning arm whereby
t he nunber of conponents can be reduced, and al so
quapelbi¥rPHnliehs| zeddlet by reddbandami Aue | by ouitispaceernal
can be realized. - 38 - CLAIMS 1. An inmage-capturing
forgppaththR REAPPREEAg: a lens barrel inside which an
OO%f?ge-capturing optical systemis disposed; 5 a pair
quantity-of-light regul atory blades, which are

nqﬁﬁg}ﬁgleast in.the dlréﬁ}lon where both bl ades are
T T8I dAdLeam fandhics Sivgming
serv as the tical ath of the
arma{’§ P%:%lp eu(f?l g op?r? caqga%&?e?ﬁo dJrré%Lﬁ%]ﬁW at a
f%%gﬁl 0 base article havin
fransni ss‘lp%enlll a%e%r? utrké a%%]?@lrﬁ Ex Ei’ g a"i acpa‘f% e
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with the auxiliary regulatory blade, and the auxiliary
regulatory blade is moved abreast by turning operation of
the turning arm, whereby the number of components can be

reduced, and alsoc reduction in size due to reduction in

layout space can be realized.
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regul atory bl ades; a turning arm having an engagenent
pin to be engaged 15 with each of said pair of
quantity-of-light regulatory blades slidably for
subjecting said pair of quantity-of- light regulatory
bl ades to transl ati onal novenment by being subjected
to turning operation; a driving notor serving as a
driving source for turning3 20 said turning arm and
an auxiliary regulatory blage for opening or closing
said transm ssion aperture by being noved in the sane
direction as at |east one of said pair of
quantity-of-1ight regul &L8£{Shl ades; 25 wherein at
the time of obstructing operation of said - 39
LtrafBniB39Bncaperiipe IR dtansHrBRTbhlaperture is
obstructed in a state in which the area where the
qUANtSS PSS ghts 1y iR 2 b | 18 SsvaRT U i tch ©Rddifs 1
girecti n and ' said auxiliary regulatory blade are
8YS 9%r?3p§%ﬁp?ﬁe?he 5 thi ckness direction gradually

d : d wher ei . [ f ' .
oL ol 1 G et U T s, which
are hBDSH SSLOD-APELLHLE A8 ORENSH (A0 2 SLAL 6 | 1, U
e q y-of - |

. i(l:re
e area ere uanti (o] regulatory bfade

mutRYE é%épﬁgﬁln@o d&ﬁ&‘fté;{mcft%je SQI ?ﬂa’le'rq?rﬁil%%(iél‘?rélperture

regul at e are overlapped in ckness

serGLAgLL O ALY 101 oo - BRSSP 5 6L
system, for regulating quantity of light;

a base article having said transmission aperture
serving as the optical path cf the image-capturing optical
system for movably supporting said pair of quantity-of-light
regulatory blades;

a turning arm having an engagement pin to be engaged
with each of said pair of qguantity-of-light regulatory
blades slidably for subjecting said pair of quantity-of-
light regulatory blades to translational movement by being
subjected to turning operation;

a driving motor serving as a driving source for turning
said turning arm; and

an auxiliary regulatory blade for opening or closing
sald transmission aperture by being moved in the same
direction as at least one of said pair of quantity-of-iight
regulatory blades;

wherein at the time of obstructing operation of said
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wherein said turning armis provided wth an engagi ng
15 protruding portion at a position between fromthe
turning supporting point of said turning armto said
engaging pin, which is slidably engaged with said
auxiliary regulatory blade; and wherein said
auxiliary regulatory blade is noved 20 abreast by
turning operation of said tyrning arm 3. A
quantity-of-1Iight regul at ofy nechani smconprising: a
pair of quantity-of-light regulatory blades, which
are moved abreast in the direction where both bl ades
trapgel 951 outars Tiuseper el ddransopehior aposeuze is
transm ssion aperture - 40 serving as the optica
Obstaitted tthe? | Hedfed cHptitiHy B iama wystentvhi s ty-

dj s osed i nsi de Iens barrel, for regulating
ot~ &%ﬁ%]fat}?@mtb D dRT A it | 1h RATRY %Jalreastlon and

ran ssion rture serV| as the optical path of
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up ort ald pair  of. quantit of-Ilght regul atory
thl%fa es; Cll lg"at%'ln?rhgg%?ﬁ ﬁﬂe FtgHgenent pi n to be
h _ea d ghair of quanti.t
reg%?%%ef@fﬁ & %% %\ ablyeporgsgger@F%ﬁ §§|gald

at or bIa es
f f I
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for turni ng sal d turni ng arm
regulatory blade moved in the same direction and said

auxiliary regulatory blade are overlapped in the thickness

directicn gradually increases.

2. The image-capturing apparatus according to Claim 1,
wherein said turning arm is provided with an engaging
protruding portion at a position between from the turning
supporting point of said turning arm to said engaging pin,
which is slidably engaged with said auxiliary regulatory
blade;

and wherein said auxiliary regulatory blade is moved

abreast by turning operation of said turning arm.

3. A guantity-of-light regulatory mechanism comprising:
a pair of quantity-of-light regulatory blades, which
are moved abreast in the direction where both blades are

mutually separated to open or close a transmission aperture
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15 an auxiliary regulatory blade for opening or
closing said transm ssion aperture by being noved in
the sane direction as at |east one of said pair of
quantity-of-light regulatory blades; wherein at the
time of obstructing operation of said 20 transm ssion
aperture said transm ssion aperture is obstructed in
a state in which the area @%ege the quantity- of-1light
regul atory bl ade noved in the sane direction and said
auxi liary regul atory bl ade are overl apped in the
thickness direction gradual |y decreases; 25 and
seryhed edd BRctPRticak PRtbpehi Hee opersrirpiofr sagdopt #dal
transm ssi on aperture said transm ssion aperture is
SYSepRneichnis dtepestR WRFEACthelepedamice ks t her
guantity-of-ljght _regulatory blade noved in the sane
reg ?E%??oﬁu%%ﬁlgﬁiﬂf St¥Rtiary regul atory bl ade are
pvergggged i.n thglthlckness 5 directiagn graduwdgg
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with each of said pair of quantity-of-light regulatory
blades slidably for subjecting said pair of quantity-of-
light regulatory blades to translational movement by being
subjected to turning operation;

a driving motor serving as a driving source for turning
said turning arm; and

an auxiliary regulatory blade for opening or closing
said transmission aperture by being moved in the same
direction as at least one of said pair of quantity-of-light
regulatory blades;

wherein at the time of obstructing operation of said
transmission aperture said transmission aperture is
obstructed in a state in which the area where the quantity-
of-light regulatory blade moved in the same direction and
said auxiliary regulatory blade are overlapped in the
thickness direction gradually decreases;

and wherein at the time of opening operation of said
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transmission aperture said transmission aperture is opened
in a state in which the area where the quantity-of-light
regulatory blade moved in the same direction and said
auxiliary regulatory blade are overlapped in the thickness

direction gradually increases.

4. The quantity-of-light regulatory mechanism according
to Claim 3, wherein said turning arm is provided with an
engaging protruding portion at a position between from the
turning supporting point of said turning arm to said
engaging pin, which is slidably engaged with said auxiliary
regulatory blade;

and wherein said auxiliary regqulatory blade is moved

abreast by turning operation of said turning arm.




