2217863 "SHUTTER OPERATI NG APPARATUS FOR AN AUTOFOCUS CAMERA" The present
I nvention relates to a shutter operating apparatus for an autofocus canera. -
A popUl ar aut of ocus camera having a | ens ghutter perfornms an autonatic
flocus”det ecti on whi.ch generally 5 relies on the principles of
~triangul ation near the viewfinder in a path differing fromthe phot ogr pT?861
path. In practice,. the canera lens is set at a given position accordgégl b
the results of the detection. However, a single lens reflex (SLR) canera 10
provided with a focal -plane shutter automatically adjusts the focus with
hi gh accuracy, because the error associated with the |ens-driving portion
I s taken account of, such error arising fromthe fact that the lens is
~brought to a focus by sensing that the light 15 rays which have passed
~through the Iens are focused. On the other hand, a canera having a |ens
~shutter is better than an SLR canera for flash pho 0 rUp and |s nDre
portable. Therefore caneras hSHURZER DBﬁBAEENGtéP°ﬁggE §n¥
accept ance. 20 I n reggqubQQSSCAﬁghhmfocal camner as and caneras
having a zoom | ens have gai nee=popmtar+ty—Wth t hese caneras, the neans
enployed to bring the canera lens to focus invol ves neasuring the di st ance
externally when the lens is used at a |onger fotal point. The canera 2

| ens is focused aCCﬁédlngﬁﬁﬁggh Hgghgﬁgﬁdr%a LYes kg Eh%ﬁdEEE% however ,

errors arising duri
operatlng apparatus for an autofocus camera.

A popular autofocus camera having a lens shutter
_ performs an automatic focus detection which generally
\/ 5 relies on the principles of triangulation near the
viewfinder in a path differing from the photographic
path. In practice, the camera lens is set at a given
position according to the results of the detection.
However, a single lens reflex (SLR) camera
10 prOV1ded with a focal—plane shutter automatically
adjusts the focus with high accuracy, because the error
associated with the lens-driving portion is taken
account of,. such error arising from the fact that the
lens is brought to a focus by sensing that the light
15 rays which have passed through the lens are focused.

On the other hand, a camera having a lens shutter
is better than an SLR camera for flash photography and
is more portable. Therefore cameras having a lens
shutter have enjoyed wide acceptance.

20 In recent years multifocal cameras and cameras
‘hav1ng a zoom lens have galned popularity. With these
cameras, the means employed -to bring the camera lens to
focus involves measuring the distance externally when
the léns is used at a longer focal point. The camera




intrinsically present in the |l ens system cannot be negl ect ed. Hence, each
step of the manufacturing 5 process requires that adjustments be. ma:de

Wi th excessively high accuracy. It is therefore desirable to provide a\ e

-«

canera which has a |l ens shutter but nakes automatic focus adjustnent .
~equivalent to the adjustnent nade in SLR 10 canmeras, for accurately
adjusting the focus. In a canera provided with a | ens shutter, the optical
path of the canera lens is closed before operation. Therefore, it is

| npossi bl e to know whet her tRe | ight rays which would otherw se be

transmtte t hrough t he %S-I‘ﬁl cal p woul d be focused | f,. however,
a separate ﬁﬁﬁbé? focyser AGCOTIdm% |ty tﬁﬁ’e ety v gibSgr aphed

?nd ur gﬁs f:hSel ehowelett, ereztr@z@oemsmg)][dimlﬂg) s%ﬂuf C‘aﬁdﬂéiﬁ.&)z&‘éﬂ el di ng,
arge shie oca shutters are
necessary, ghﬁg‘nggn%g}&ni%%ﬁ?% 31512?15} O‘lc et rﬁ’a" Sherefore, to
t he presennegileetedon, Heneeg ieagh m:epeabﬂ tsl'tmtmanuiqmnm:mg apparatus for

an gut of oc r | qﬁg%egﬂ{g) v Era 25 | ens;
I'ight atteﬁggtelg%% Ie g?.]ﬁ‘i-v\eh?tgxa%o% e adj us c?so as to I ncrease and -
decr ease | PEResgivedyahigh ﬁ?Q‘K@Qthlcal path through the canera |ens; and

automatic focus 3¢ YS! EhelrdTRARS de@u%ﬂmd GHdvidel] & ddnérd he focus of
t he canera ?_‘bgacc rdanc wi.th 30 hed;)‘?SItIO{;‘E t he object to be
| t

phot ogr aph¥@ ut makeg i on required
to effect adJas}memte,equmaslamt mdmla:dmtmememwaé imesmB®CuUS being

effggted 'BaﬂSQSQdGQ%E @@@ﬁfdtéfyngﬁfuéglﬂdgﬂﬁeff&ﬁﬁshe obj ect transn1tted
In a camera provided with a lens shutter, the ',;,
optical path of -the camera lens is closed before | o/
operation. Therefore, it is 1mposs1b1e to know whether
the light rays which would otherwise be transmitted
15 through. the opt1ca1 path would be focused. _ '
1f, however, a separate member is used whlch
shields the image plane to be photographed and urges the.
lens shutter to open, in order to achieve complete
shielding, large shielding members such as a pair of
20 focal-plane shutters are necessary, thus rendering the
- structure complex.
According, therefore, to the present’ inventlon,
there is provided a shutter operating apparatus.for an
autofocus'camera, the said apperatus comprising a camera \;J
25 lens; light attenuation means which may be adjusted so
as to increase and decrease light attenuation in the
optical path through the'camera_lens: and automatic
focus adjustment means for automatically adjusting the
focus of the camera lens in accordance with
30 the position of the object to be photographed
prior to the decrease of the said llght attenuation
requlred to effect an exposure, the said automatic
adjustment of the focus being effected in dependence
upon the amount of light from the object transmitted



3 through the camera lens. The light attenuation neans preferably conprises
shutter neans and |ight-Dbl ocking neans gach of which may be noved into and
Qut of, the said optical path, the 5 automati ¢ focus adjustnent neans
bei'.ndgf-arranged to adjust the focus of the canera |ens in dependence upon
the amount of light fromthe object transmtted therethrough when the -
shutter neans is noved out of the said optical path .but the |ight-Dblocking
means remai ns therein. 10 : The control neans is preferably
arranged in operation first to nove the shutter nmeans out of the said
optical path while the |ight-Dblocking3dneans remains therein, whereby to

ef fect adj ustnent ofh ttrlf focus of.the canera | ens in dependence upon the
anount of lig gt ?o‘fﬁr?%aojo?%%t transmtted therethrough; then to
move the shutter nedise bbikht mtemmtion means sprefehably | eompreiseght -

bl ocki ng nean | [ .13 L L ght - bl ' out
- of the said o%&q‘gﬁ%}%ﬁﬁ]ﬁ@t%%uﬂ%&%‘eéﬁeéié%a%%%ﬂtﬁgﬁﬁn; and” t hen
. to nove the 2de movadtinto mndoutebsthesyiduopbicahdpatikk theo the said
“optical path f ﬁg@ﬂﬁéﬁ t ' | gpgt h of
tine. %Lhe aut mﬁé%ofuésﬁﬁ%?ﬁég nt rregnlg@érrlifgégﬂ?yﬂéganﬁ?gegaa sensor
and a mirror AFIURY dhe EPFUSRE sthe capera 1ems| iR APPERARNGE (WBPN hei ng
novabl e by saithe Giiguit GRIEight of Poiml thé 6bjébE transmptteéal path for

directing I gq:thécl[eotrﬂztohfgljx a‘;ﬁeer; 1%‘5 Osrtnrft?tesxe "Redns is moved out of the said
optical path but the light-blocking means remains therein.
10 . The control means is preferably arranged in
U ' operation first to move the shutter means out of the
said optical path while the light-blocking means remains
therein, whereby to effect adjustment of the focus of
the camera lens in dependence upon the amount of light
15 from the object transmitted therethrough; then to move the
| shutter means back into the said optical path while the light-
blocking means remains therein; then to move the light-
blocking means out of the said optical path while the
shutter means remains therein; and then to move the
20 shutter means successively out of and back into the said
optical path so as to effect an exposure for a
predetermined length of time. _
_ The automatic focus adjustment means preferably
v _ comprises a sensor and a mirror for directing light
25 ‘onto the latter, the mirror being movable by said
control means into and out of the said optical path for
directing light from the latter onto the sensor.



4 The control means preferably conprises a slidable nenber sliding movenment *
of which is arranged to effect the novenents of the shutter nmeans and -

| i ght - bl ocki ng nmeans into and out of the said optical path. 5 *Eg
present invention -enables adjustnent of focus by sensing whether the |ight.-
rays whi ch have passed through the canera lens are correctly focused. The
invention is illustrated, nerely by way of exanple, in the acconpanying
drawi ngs, in which:- 10 Figure 1 is a front elevation of an autofocus
canera provided with a shutter operating apparatus according to the present.
i nvention, Figure 2 is a cross-sectional view of the main portions of-
the canmera of Figure 1; Figure 3 is an enlarged portion of a light-

bl ocki ng nenber which forns part of the structure shown 5 in Figure 2;
Figure 4 is an expanded plan view gf part of the said shutter operating
apparatus; Figure 5 is an enlarged view of part of the structure shown in

Figure 4; and 10 - Figure 6 is a sequential diagramillustrating the
operation of the main conponents of the sald shutter operatlng appar at us.
Terns such as "left", ggt" "cl ock and ."co ter c e", as -used
in the descrlptlghebﬁPBﬁF smeang. pre eﬁébﬁﬂdgpgﬂf e'dlrectlons

as seen i nmémbencsbifiingi moveémenitnos. wmeherﬁsodlnmm‘ge@‘ ﬂmefﬁ‘reeﬂ:ent
I nvention tﬁqugbements of the shutter means and 11ght—block1ng
means into and out of the said optical path.
5 _ The present invention enables.adJustment of focus
by sensing,Whether the light rays which have passed o
through the camera lens are correCtly focused. - o o/
The invention is 1llustrated merely by way of '
example, in the accompanying drawings, in which:-
10 Figure 1 is a front elevation of an autofocus
camera provided with a shutter operating apparatus
accordlng to the present invention,




described in detail by reference to the drawings. Referring to Figure 1, a
canera body 1 has a lens 20 barrel 3,in %sth a canera lens 2 is
mounigd. An image of the subject is: passed”t®rough the lens 2 and focused
onto & photosensitive material F (Figure 2) (hereinafter referred to as the .

film. The filmF is |gcated pehind a region defined a_ti f.view 4.
25 A i eut | ndBTORER hit 18 i CLoRe-PRELEPRRESVERY RE FPE BRg Vew 4
and a strobe 6 apertibomsedfithéheamepzropoFiganeol;the canera body 1. A
shutter release 7 for {nitiating.the: L Qn r a3 kReOoUNt ed on
the top of the canera %ggéfé.é38s Qﬁ 88?5?@%%u?§£5£$§ géggogégggctional

" view of the mai nbtoskingrmembertweichnferms partnefshhet8ErBChRFenhshpWRs
and cl osesgthe | gRspppgrang.i s nounted behind the lens 2. The shutter 8 has
a single shutter blade_or shutter blade assegbly or neans._8a that ngﬁnally.

closes the lens . opehidgre M sisRrrefpanded pian; ¥h8¥cafi RaFheCfhElPens

~barrel 3 and -drig£5d ash@OYEr a6pePat g rée@&igure 4) to adjust the
focus of the | ens and %ﬁgo en_and cl ose

actuating means D thatT##328s3 1R ?%H%n%éfgﬁégggéngg!ﬁgfﬁnﬁgﬂﬁPg?hoIhe
shown) to nove tsertetsre shovmrispPigure 4heandtical axis. The helicoid
oD ot ol VR, DL RO L4ole 8 dhaseAL A L Igeh s PRBEL I 10 e
known not or - dri voP@ratienief theduaimceonponentscefcthe $aidc8RUEERFing t he
timng at which é§§i§{&ﬁéesp§§rgkﬁygn, and an illum nation- -

' Terms such as "left", "right", "clockwise" and

"counter-clockwise", as used in the description below,

15 ~ are to be understood to refer to directions as seen in
the accompanying drawings.
One embodiment of the present invention is now
described in detail by reference to the drawings.
Referring to Figure 1, a camera body 1 has a lens
20 barrel 3 in which a camera lens 2 is mounted. An image
of the subject is passed through the lens 2 and focused
onto a photosensitive material F (Figure 2) (hereinafter
referred to as the film). The film F is located behind
a region defined by a field of view 4.
25 A viewfinder 5 that indicates the-;imits of the
_ field of view 4 and a strobe 6 are mounted in the upper
(vj ) portion of the camera body 1. A shutter release 7 for
initiating the operation of the camera is mounted on the
top of the camera body 1. :

30 Figure 2 is a cross-sectional view of the main
components of the -camera. A lens shutter 8 which opens
and closes the lens opening is mounted behind the lens
2. The shutter 8 has a single shutter blade or shutter
blade assembly or means 8a that normally closes the lens

O



measuring circuit. Since all of these circuits are 15 known, none of

themare shown. The illum nation- measuring circuit includes a :
l'ight-receiving device 11 (Figure 1) ¢gh.nmeasures the illumnation of-. fhe,w¢
subject. This arrangenent is known and®escribed in detail, for exanple,n

Japanese Patent Laid-Qpen 20 Speci fication No. 200339/1987 Amrror M.
S incIineQ, Aébéespect to the optical axis P and is nounted on a frane

12. The freugg and thus the mirror M is rotatable by rotating a shaft
12a nount ed bel oV tSteRReIVIIQRRT %.isThdbispesed 1dnside the chers the franme

12 S t Y, whi ch
ext eﬁd??ggﬁlhej %@m%u%ﬁ?f%nﬁ? éc'&r%%?in# ﬁ%& é:h]gt Pﬁfé‘é}éThe whol e
e

outer surf sy 15haidiocus iof khe lenmiand gte opem 2pdrealesd | ever
12b and a phe Elatder mtaaeedléahgtﬁ% shaft 12a. The inage from an

P bl y Tixed o ik SOCHAE LY MPaA aL gt AN IS G TR 1R I ene 2 15
~ such that mh@sema@ehﬂﬂﬂcdma<mmunﬂxﬂqoﬁ(shuuh) tomdve thé nlensf2ce. -Thg o
_SEE?,SWQUS@%E?%S?%?}S. o Dt asa L AR Tl he e M OO ot
5 20 (FAgdveNPYard ning & dhisdr nahafes arqundtihe cerscopetingio the
- outpyt fromthe mpléalel&zdﬁﬁcfdl%uqtr oLy twhi“cﬂléﬁﬁt 0ekipg menber 16 is.
dlspg%ed be geen t he éyy l'i-nder 13 and q_f an e -15 defining the
pper moto com rises a known motor-driving circuit,
~ a sequence control circuit for controlling the timing at
which the shutter is driven, and an illumination— _ -
measuring oircuit Since all of these circuits are . o QL)_
known, none'of'them are shown. The illumination- ) B
measuring'cirouit includes a lightéreoeiuing-device 11
(Figure 1) which meesures the illumination of the
subject. This arrangement is_known and described in
detail, for example, in Japanese Patent Laid-Open
Specificatlon No. 200339/1987. |
A mirror M is 1nc11ned Wlth respect to the optical
axis P and is mounted on a frame 12 ‘The frame 12, and
thus the mirror M,_is rotatable by rotating a shaft 12a
mounted below the viewfinder 5. The- shaft 12a, on which
the frame 12 is mounted, 1s rotatably mounted in a
light-~-tight cylinder 13 which extends toward the film _
surface from the rear of the shutter 8. The whole outer
surface of the cylinder 13 is made light-tight. An
operation lever 12b and a pin 12c are mounted on the
shaft 12a. :
The 1mage from an object is reflected toward the
- viewfinder 5 by the mirror M. A sensor 14 is rigidly '
fixed to the frame 12 to detect when the focus of the
lens 2 is such that the image will be correctly formed

15
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10 field of view 4. That is, the |ight-blocking menber 16 is |located in
part behind the cylinder 13. The flange, 15 is positioned ahead of the film

aurfg&e F. As shown in Figure 3, the Iigmﬂﬂﬂcmking menber 16 conpri ses
sect Or:s 16b-16g and a first actuating |ever 16j. The sectors 15 16b- 169

are rotatably ﬁ#ﬁ{%fﬂ}asﬂfh O?éTki%gﬁ%%géﬁtlkeagfeééé.vbﬁeﬁoiﬁéa%ﬁs

mounted on a s he 'sec ave respective grooves in
which a pin 164 i3 foqused. A second actuating | ever 16k (Figures 2 and 4)

i f\ firmy fixed to ]Efl?%séﬂ@ﬁéoﬁ%af@ é&%@c@%@ €9 a ﬂ@gwn-fﬁﬂélﬁﬁtﬂcShOWS
e o B0t gh flad PSR NG TEe P Ahe el S Dt EEmARRBES!
shown toshe expan(ethwrde o4 p gndinche 2Stepper motdhegdshpétactbated neans 8a
an openi ng | ASCatiig 06 L ARl [PriR ERUCPRRpSEpETaaRate1qn 00T T
openi ng | ever dﬁr¢$ibiased to the left by a spring (not shown). The opening
pin 173 s mounted o THERTISfetfile HedbSP 19016 MisR0RI betiedh Hhs N
actuati ng neanbiqhtmﬁigherﬁi&ﬂQQ#r}3s%n®33t61%%9§I138&?§iﬂbpﬂ Bhea pin 21
mount ed yfer ei e T RO Ll | 40 Thatd {2ANEhE TLHRELBESckERY méinbes LEM
portion D for, 2 FSlaled "th PasC ' SINY PhE dyFind0roPY! "FRL PPLLGEME 3
is positioned ahead of the film surface F. As shown in
'Figure 3, the light-blocking member 16 comprises sectors
_ 16b-16g and a first actuating lever 16j. The sectors
- 15 16b-16g are rotatablydhounted on a pin 16a. The first
lever 16j is rotatably mounted on a shaft 16h. The
sectors 16b-16g have respective grooves in which a pin
16i is fitted. A second actuating lever 16k (Figuxes 2
~and 4) is firmly fixed to the shaft 16h and has a pin
20 16 2 . '

Figure 4 shows the main portions of the actuating
means D that is driven by the stepper motor 9. For
simplicity, the members rotating around the lens opening
are shown to be expanded onto a plane.

25 The shutter blade means 8a which opens and closes
the lens opening is engaged so as to be actuated by an
| opening lever 17. In Figure 4, only one of a set of
blades is shown. The opening lever 17 is biased to the
left by a spring (not shown). The opening lever 17 is
30 biased to the left by a spring (not shown). An actuating
pin 17a is mounted at the right hand end of the opening
lever 17. ' , '

The actuating means D has a groove D° so as to be

slidably held by a pin 21 mounted therein. The actuating



at the left end, a first inclined surface D engageable 4 wth the pin. 120
on the operation |lever 12b, and a 5 | second inclined surface D
engageable with the pin [err] 5 on the second actuating | ever 16k. The,%é
teeth D are 2 driven by the stepper notor 9 via gears 9a and 9b. A

di stance-setting menber 18 has grooves 18a and is held by pins 22 therein
so as to be slidable from 10 side to side. The distance-setting nmenber:
18 is provided with a pin 18b engageablg with the ring R, an arm 18c
engagi ng the abutnent portion. [err], a distance-setting ratchet portion
18d, and a raised step portion 18e. The setting nenber 18 is biased to the

right by amemmsng tomprilgey t-:zm:m)n Ara &Eamtptiﬁticﬁ’lﬂb 1fogonpri SeS an:

armature ne 9a and _a det.ent r 19b ure 19a is
control | ed® n% @Pb@qﬁyqqﬁ? %kP tFﬁFFg%? si’s '
ener gi sed aththeeﬂ.etfct pmd,l @ ﬂ:sisterngmleimem surfamedbstemgagelebbem ni ng
menber ?ﬁ)ée |2% lgﬁaqg.% ﬁ}gﬁf{% 193) ang-a Figure 5 is an
enlarged V|em/o )orti r neans D. The cam
portPon D SP§°§I§0M°£16-@ Surfiane %9&%@%%‘?}1’-1%&?@3} & [err].

The cam [ebh] thie0geTond ai\ﬁid#'ﬁi leezﬂfslélga'ﬂﬁ téetropi oaref a spring.
(not shomn t.o brbwg e shutter Iade ans 8a |nég Its, ctosed position
before the &ﬁ?Pa dﬁﬁa e 199RR 92 P Wt er bl ade neans

8a into its openApdwstauceMsetting(memhnrctscﬁaéxgrootés T8acandi S
started.  [hene3y By ﬁ?ﬂé“iﬂ'EhéJEiﬁzé% as to be slidable from
10 side to side. The distanoe-setting member 18 is provided
with a pin 18b engageable with the ring R, an arm 18c E Q;) -
engaging the abutment portion D 3t a distance-setting o '
ratchet portion 184, and a raised step portion 18e. The
setting member 18 is biased to the right by a spring
15 (not -shown) .
' An armature lever 19 comprises an armature member
19a and a detent portion 19b. The armature member 19a is
. controlled and attracted to the electromagnet 20 when
the latter'isienergiSed.'The detent portion 19b'engages
20 the distance-determining member 18. ‘The lever 19 is '
biased clockwise by a spring 19c.
: Figure 5 is an enlarged view of the cam portion D
- of the actuating means D. The cam portion D is shown to' -
be comprised of cams D, , D, , D, ,D, ,D , and NS

) 21 22 23 .2 4 23
25 D . The cam D, locks the actuating pin 17a against

tﬁz action of a spring (not shown) to bring the shutter

" blade means 8a into its olosed position before the

camera is operated. The cam D 22 moves the shutter blade

means 8a into its open position when the operation of

30 the camera is started. The cam D 5 maintains the |

‘shutter blade means 8a in its open.state while automatic -
focusing adJustment is being made. The cam D24 acts to return the
shutter blade means 8a to its closed position. - -When the

mirror M and the light-blocking member 16 are being.



shutter blade neans 8a in its open state while automatic focusing
adjustnent IS being made. The cam [err], actg_to return the shutter bl ade
igﬁa to its closed position. Wien the mirror Mand the |ight-blocking
16 are being wi t hdrawn, the can1[err] keeps the shutter blade

neans 8ainit po
shutter bl ade %éghgiggnfo?h%hg esu%%gkk i 5. %%%ga%gfh operatlng
the camera is ABxAtS closede@@snbe@n Iﬂheh@aao |tﬁ@ﬁ§5lﬂﬂQHQ#ﬁﬁﬁfl

Figure 4, if tBaushal! 8lape! ﬁ@%ﬁshﬁaw %hg?) e':c:? SHRtatadmke a
picture, the electronic circuit I's brou to operatlon The

el ectromagnet 20 is @H@r@ﬁf@&dtSfappﬁééﬁlpﬁéPﬁﬁnﬁﬁmﬁganéﬁbéprga and

thereafber to dekerabeds I8 the ThapReH ofat qul%stBaJt%mves-ﬁdnﬁ:aot uaitf ng
means D to the

h ctyates t qQpeni ng | ev 2 2 nnve
the shutter §&§gﬁb&ﬁ£e§érPiéﬁFth %FggFFh dl% ﬁﬁ§}<i5§a
Fi gur eI 41;30 a p&cﬁnd‘epotrk]xbl eﬂ.e‘dtr.@bﬁ:.t:heltreﬂgls.top.@rldmsg hmtxgiﬂ.ﬂc;dlto Then t he
optica t e C
aﬁtonatlc focusE%%Q3éggctﬁ8% %;gft% P@%n%@ Z%bﬁghgﬁ?§g%fgﬁgperatlon tTh
sensor 14 recethesarmetiuregmemberhdSaubndc thersadtien &¢ matatsh the canera

lens 2. jyhen tgi‘*@?ﬁ’r ﬁo%gr 9. i3 hodes e Alctia® 190f mBams @ do Rtiet
the AF.circuit

shown) stop e out put fromthe sens #ﬁ
de- energi'zes tR géFecFPGnﬁéﬂeP goaﬁﬁuﬁﬁﬁﬁntﬁ@aQQQnﬂﬁﬁbﬁﬁﬁ ‘1y, when
the stepper nomeke9the éhutéer blladacmeahisn@andaiom Ewlﬂmsmraﬁud right.
The 25 ar”‘%sgtOEoEQ 13hSLARGE 48 Egh%%n nbereg% lddﬁ%ilon
_ where the lens opening is opened. Then, the optical
N\ 15 path to the sensor 14 is unblocked. As a result, the
automatic focusing detection (AF) circuit is brought
into operation. :
The sensor 14 receives the image of the subject
transmitted through the camera lens 2. When the camera
20  lens 2 arrives at the optimum focal point, the AF
circuit (not shown) stops the output from the sensor 14
" and de-energizes the electromagnet 20 by known means.
More specifically, when the stepper motor 9 is
driven, the actuating means D sbifts to the right. The
25 arm 18c of the distance-determining member 18 follows
the abutment portion D , and is moved to the right by a
W, spring (not shown). The detent portion 19b of the
‘armature lever 19 is pushed by the raised step portion
18e so that the armature member 19a is pressed against
30 the electromagnet 20. Thus, the lever 19 is attracted to
' and retained by the electromagnet 20. When the -
electromagnet 20 is de-energized at the focal point as
described above, the armature lever 19 is rotated
clockwise by the spring 19c. The detent portion 19b of



t he abutnment portion D, and is noved to the right by a spring (not shown).
The detent portion 19b of the armature |ever 19 is pushed.by the raised -
step portion 18e so that the armature #@ber 19a is pressed agai nst 30 -

the el ectromagnet 20. Thus, the lever 19 is attracted to and retained by
the el ectromagnet 20. Wen the el ectromagnet 20 is de-energized at the.
focal point the deyen & engagses tihe mettting ratehetd Postian atd8dl cl ockw se

by the spri e@rideponbig!tcetnd ddddl pithOlor thOULAYSS. ThhEnBRRES (he

setting rat% B§ rtion . 18d corresponding to ocal .poln | ens 2.
S

The ring R dyen, to-seththedens %thé:h%c%ﬂc%lmln#n t he sequence
di agr am of Fi gureIﬁ thie seigRietide0diagram dff Bifre &, b&lé‘@oﬁéﬁétf&hafter

t err I he AE circui ns to erat I nst err] [The
ceggrg Ieleg ?ggsﬁoﬁé %elﬁﬁé ﬁﬁrﬁﬁé? ?yréi??ﬁﬁﬁ ot ?HA -
instant t 3cireudtepeginsotor operatat @t fmrstlmrt tto JBiee tdemefha lensI '
t uat h t.at ki o} ever .
35 LG TROER Bebprklt mnd il col AR 4 S REE LT T,
where the opBRFARti &, elosed The first inclined surface D actuates the pin
4 12c of the oper@heoattgpa& in%'iaotrogf %’tta@;e@efd? Hé&ftt#l é%of t gout the

shaf{, 12a. moved out of optica e Iens 2 and
thusfoout of aFEBaPF'EdeSPnﬁ Dwte &be |’Fé($h5y fqaahdlez JAFOtAREDithe err] of
the second apenahgnjevered716l ehe right. The shutter blade means

8a moves into the first position where the opening is
closed. The first inclined surface'ﬁ‘ ectuates the pin
12c of the operation lever 12b to rotate the mirror M
15 about the shaft 12a. The mirror is moved out of the
optical path P of the lens 2 and thus out of the field
of view 4 defined by the flange 15.
The pin 16 & of the second actuating 1eVer 16k of
the.light-blocking member 16 is actuated by the second'
20 inclined surface D_. The first actuating lever 16j is
rotated clockwise about the shaft 16h. Thus, the pin
16i rotates the sectors 16b-169 about the shaft 16a,
thereby opening the aperture provided by the flange 15.
That is, the operation is complete until time t elapses
25 as shown in Figure 6. ' '
Subsequently, the stepper motor 9 turns to move

the actuating means D further to the right. The cam D,, N\

actuates the’ opening lever 17 to. cause the shutter blade
means 8a to open the lens opening Since the sectors

30 16b-16g are withdrawn from the field of view 4 defined
by the flange 15, the £ilm F is exposed to’ light. When a
desired lenétn of exposure has been obtained by known
means, the motor 9 is reversed by'the sequence control
circuit. Then, the'exposure operation is completed. That



t'he 1ight-blocking nenber 16 is actuated by the second 20 I nclined
surface [err] . The first actuating lever 16j is rotated clockw se about
t.he shaft 16h. Thus, the pin 16i rptates The sectors 16b-16g about the
shaf t¥16a, t her eby opening the aperture provided by t he flange 15. That is,

~the operation is conplete until time t _elapses ﬁpw %n Fi ure
" 6. Subsequent| $8.t kBesCPEFBELRP: 47 9°F84ﬁ§etbyh5&@etﬁe g

further to thesright. The canl[err] actuat es the opening Iever 17 to cause
- the shutter blade ne open th ens N t ors 30
16b- 16g are mnthdra g §5P§e§|E°§PrVBe£ﬂE &?Fgﬁgga%%%thegpﬁgﬁge 15,
| the filmF is eipckwdsEQ lthehsectbes a653169e¢et@mgtmcothenpbgun§1W@d been
obraineg by KnERi¥IgNS vhBZeTRhEY. Sobr EHY 91 dehg eeAuRer egnt ol
Then € expos |

. circuits? ure operation I s conp

operation is c&hﬁléﬂéngﬁ ﬂﬁnewpéﬂﬁ]tbﬁoﬂMUtﬁeF'@Gﬁéeﬁmeﬁpstﬁé §Fepper not or

9 further fOt ak2dsequnt ehe ﬁuh&fi&w ﬁegobheba@:&t @IS t:h@bo%ﬁ_(lda&t wath ®.thei r
original . tions er.e ﬁﬁ ﬁver the .fiel iew 4 set by the
a

f1ange 15, mhlwegtﬁ udkett agPaﬂéa 8 45 ATiven oy thfhgaWP @ 'M goes
back to the oppical Dpat,hDP TbﬁdShatuensbltadehmml&aoms mhr whdichbyitt he

fﬁgsoéggéLg [erﬁgfﬁFsé%g , Saéggfatg h%théggﬁﬂﬁj are conpleted?fleS

t he enbodlnentphetogrhphyabaeepompée@penlng | ever 17 may be retained by a
separate engaging meggs chd BREGinbAE hBKeribld AHRASH the SRRy hi le
lever 17 may be retained by a ‘'separate engaging means to
, _ permit the lever 17 to reach the cam-D21 while the
~ ‘15 shutter blade means 8a is kept closed by the cam D25
when the motor 9 is reversed. Another means may be
provided to release the opening lever 17 when the
. actuating means D returns to its initial position.
Also in the embodiment described above, the
20 exposure operation is performed by the lens shutter
comprising the shutter blade means 8a. It is also - -
possible, however, to fabricate the light-blocking
member 16 from a focal-plane shutter. In this case, the

cams-Dz‘,Dzs, and Dis of the actuating means D are

25 unnecessary. The second inclined surface D5 may start
the focal-plane shutter with a further delay.
U/ _ | In this case, if the ability of the focal-plane

shutter to block light is relatively inferior, the
function can nevertheless be performed sufficiently. _
30 Thereforé, the shutter can be made simple in structure.
The second inclined surface D.s and the first
inclined surface D4 are provided to actuate the light-
blocking member 16 and the mirror M. They may, however,
be actuated by other power means such as a motor or a



15 shutter blade neans 8a is kept closed by the camD 2 5 when the
nmotor 9 is reversed. Another neans may be provided to rel ease the opening
| ever 17 when the actuating means D ret¥¥ns to its initial posi tion. AI§‘J
in the enbodi nent descri bed above, the 20 exposure operation is

perfornmed by the le utter conprising the shutter blade neans 8a. It is
al so possi bI¥PT ’rﬂﬁ/ve{;%f rhjcﬁ SRS ctRe 13et P2 BiRT PReRRF B RRWDBR 16 from a

focal - pl ane ddmitdresd o beivsahsenly f’lﬁboﬁt@rtethém agd [el”] | of ]Ehe 5

actuating neans D ecessary. econd inclined surface

may startg t he focﬁ%l"ginieh%ﬂa‘hrﬂ; €n ﬁT1 Hnrr?ﬁe‘? %%‘F%yn°?n PHRPRISe, | f
the abili ty off the gresantp|iowention orA tkndwmwckalf ghirrsrrmagtbeel y _
inferiagr, ct r

Ther ef gr e, th ’Eé?utﬁdel:t% brlgyefraﬁdiﬂs&rrp e I}geé% gf’gre &ﬁgg%%%dofncl i ned

surface D arffde Hdghthlagkingaemher k. D Itymayrbeimeved outtofit e t he .
light- 4 bl and fuptfmﬂlerpa]tfh &gk dide ﬁﬂdﬁd&ré‘ﬂhghey may, however, be

actuated by ot herrﬁ,o neans such g4s a not or - _spring. In this case,

the actuating nea BsF Pbsheét 3R t}'ea]i%e%ttéﬁﬁyf‘?ﬁn%t%ﬁ? t¥#®m The
Wi t hdrawal ah ik nasomie Ih‘lozhms, raﬁ Yortgngmrit adan se pretsetdd ivoewt i on.. A

known ' r:ﬁﬁy f . Further, the mrror Mmy performthe
[ ‘%eékl ngll‘ﬁ er

functlon of t 16. It may be noved out of the
optical path dur| rl@ [tﬂﬂ@t epbodlipenth destamijed rahave O then tens ot her for rrs
such as opening is closed by the shutter blade means 8a prior to

operation. It is not necessary that the opening be
totally closed. If the opening opens slightly, no -

15 problems take place, provided that light does not leak

to the film F through the light-blocking member 16.
Also, a separate shutter blade which performs the’

same function, or other means such as a liquid crystal

member which attenuates the light, may be provided.

20 If the sensor 14 cannot perform the automatic
focus adjusting fﬁnction, weak light from the strobe 6
may be projected to continue the operation.

As will be understood from the above descrlptlon,
the light passing through the optzcal ‘path of the camera

25 lens 2 is usually attenuated. The field of view 4 is
shielded by the light- blocking member 16. Durlng
photography, the opt;cal path is no longer blocked, and Q‘;
the ligbt'transmitted.through the lens 2 is used to
carry out an automatic focus adjusting operation. Errors

30 intrinsic to individual cameras are accommodated.

Consequently, focus control operation can be performed
automatically with high precision. The field of view 4
is shielded by the sectors 16b-16g only substantially o
immediately prior to the exposure operation and so the




an'ultrasonic notor, as long as it can be rotated both 10 forwardly or
rearwardly. In the enbodi ment described agove, the Iens opening is closed
by tRe shutter blade means 8a prior-to operation. It is not necessary that
t he opening be totally closed. If the opening opens slightly, no 15

probl ens takespkaoes pebwildedcahabel mdlle daap1ROtin @¥culc@ulrdee aid m F .

t hrough the || bl i nenber 16. Al so, a separate . shutter. blade whic
perforns the éggélfuggéig%FtﬁfsoFﬁgv MRIROVELeh 5%:&%% %Gdbf§§Wthhenber
whi ch attenuatsexprasivehiighiyblechking thetbe2Q I f the sensor 14
cannot performthe automatic focus adjusting -function, weak |ight fromthe
strobe 6 may be projected to continue the operation. As will be understood
fromthe above description, the |ight passing through the optical path of
the canera 25 lens 2 is usually attenuated. The field of view 4 is
shi el ded by the Iight-blocking nmenber 16. During photography, the optical
path is no | onger blocked, and the light transmtted through the lens 2 is
used to carry out an-automatic focus adjusting operation. Errors 30
intrinsic to individual canmeras are acconmopdated. Consequently, focus
control operation can be perfornmed automatically with high precision. The
field of view 4 is shielded by the sectors 16b-16g only substantially

i mediately prior to the exposure operation and so the sectors 16b-16g
can be made sinple in structure and small. The sectors can, noreover, be
fabricated from an i nexpensive |ight-blocking nenber.

)



* C L M S * 14 CLAIMS 1. A shutter operating apparatus for

an autofocus camera, the said apparatus conprising a canera |ens; |ight —
attenuati on nmeans which may be adjusted so-as to increase and decr ease - Engly T
light attenuation in the 5 optical path through the canera | ens; and-

automatic focus adjustment neans for automatically adjustlng t he focus of
the camera lens in accordance with the positio
phot ogr aphed prior to the decrease of the said | reqU|red
to effect an 10 exposure, the said automatic Hﬁl‘llsmm Mﬂm f ocus

bei ng effected in dependence upon the anount of v omthe ®bj ect
transmtted through the canera |lens. 2. Apparatus as claimed in
claim1 in which the |ight attenuatlbﬂ'neans conprises shutter neans and 15
| i ght - bl ocki ng means each of which may be noved into and out of the said
optical path, the automatic focus_adjustnment neans being arranged to adj ust
the focus of the canera lens in kaghﬁence upon the anount of |ight from
the object transmtted therethrough when the 20 shutter neans is noved

t of the i d tical ht - bl ocki [ th i n.
O e o afus adh ARIEREE SBEr AL Rl RpBe K aRa BRE Al ™ 0o " "
arranged||1ﬂﬂ#9ﬁﬂ¢uﬁ1¢am%Iatothgv%aideapparaeusnsamprmlungfathameaad
optical pat o] oL 4416, xeephielion thegkh inIEA it BB H31RUELE' 8o Wher eby

to effect adjusthent ocus of e_cane ence upon the
amount of %ﬁnth¥ﬂﬁ¥?ﬁﬁﬁmﬁQ§t decrease: LighthatEennatinn Fneﬁhﬁo nove the

shut t &r rn%uupﬁxﬁéﬂlp&th through the camera lens; and automatic
- focus adjustment means for automatically adjusting the .
focus of the camera lens in accordance with . the position k)_
of the object to be photographed prior to the decrease
of the said llght attenuation required to effect an
10 exposure, the said automatic adjustment of the focus
being effected in dependence upon the'amount of light
from the object transmitted through the camera lens.

2. Apparatus as claimed in claim 1 in which the
light attenuation means comprises shutter means and
15 11ght-block1ng means each of which may be moved into and

out of the said optical path, the automatic focus
adjustment means being arranged to adJust the focus of
the camera lens in dependence upoh the amount of 1light
from the object transmitted therethrbugh when the

20 shutter means is moved out of the said optical path but
the light-blocklng means remains therein.
3. ' Apparatus as claimed in claim 2 comprising
control means arranged in operation first to move the
shutter means out of the said optical path while the

25 light-blocking means remains therein, whereby to effect
adjustment of the focus of the camera lens in dependence
upon the amount of light from the object transmitted
therethrough; then to move the shutter means back into
the said optical path while the light-blocking means



the said optical path while the |ight-blocking means remai ns ther
then to nove the |ight-blocking neans pout of the said optical path
theishutter nmeans renmains therein;-and then to nove

suc5333|vely out of and back into the said optical pat s to effect
an exposure for a predetermned length of time. 4. T'Ii!”’@m

claimed in claim3 in which the automatic focus adjustﬁen

a sensor and a mrror for directing light onto the latter, the nlrror

bei ng -novabl e by said control neans into and out of the sai d opti cal path
for directing light fromthe latter jgnto the sensor. 5. Appar at us

“as clai.med in claim3 or 4 in which the control means conprises a slidable
nmember slidi n§emsins thegedn: Shepniten movey the dd@htohdockding meansyenent s

of t t heI shUE th ebute s thed shllahh lieall A t{l@%i!ﬁlé‘tﬂhe?@inﬁﬁe:ofméamt% fsai d
optical pa shu peratin ratys for an autof ocus
caner a substaﬁFf“éPP? g%@rl&'nﬂé‘%orxg‘ “ggc?pf%' M Y8 &%3Shce to and
as shown in tbec&eesﬂp&aylm@tdbfmamaSback into the said optical path

rein;
whi |
S

5 so as to effect an exposure for a predetermined length
of time.
4, Apparatus as claimed in claim 3 in which the

automatic focus adjustment means comprises a sensor and
a mirror for directing light onto the latter, the mirror
10 being movable by said control means into and out of the
L,/ said optical path for directing light from the latter
onto the sensor. '
5. Apparatus as claimed in claim 3 or 4 in which
the control means comprises a slidable member sliding
15 movement of which is arranged to effect the movements of
the shutter means and light-blocking means into and out
of the sa1d optical path. |
6. A shutter operatlng apparatus for an
autofocus camera substantially as hereinbefore described
20 with reference to and as shown in the accompanylng
drawings.




