1 2209403 "MOTOR DRI VEN SHUTTER MECHANI SM FOR A CAMERA" Thi s invention
relates to a notor driven shutter nmechanismfor an automatic focusing and
automgfic exposure canera. In Japanese Patent Specification No. 26450/87, 5;,
there I's described a notor driven shutter which enploys a single notor to %
effect a | ens operation for the purpose;of focusing and then an exposure
operation in succession, the canmera |ens being |ocked in a position

correspohding to a focusing signal and being arranged to be r%ﬁgé 1§h@
instantly by neans of a spring after the exposure operation. E]a ,503

lens is provided wi t'Y¥OZOR ADRIVEN i SHYTTER MECHANIMOBOS iAngame@rr ately on a film
surface and fine adjustnent has to be execute uring € nanufacturing
process. In such a shutter, however, the focusing of the canera lens 15
can be affected by shock, there is considerable shutter operating noise,
and the durability of thelhiar invengdos ctelates tthea cmteradtives stantee _
adversely affected by the fact that the canera lens is reset in an instant
by the said spring. Pgchanism for an autqmediciifiegusideemnd usomatict he present
invention, there is provided a notor driven shutter mechani smfor an
automatic focusi ng affPAIR ENEIPE3exposure canera conprising a single notor

-arranged to be driven txnf% Japanese Patent Specification No. 26450/87,
5 there is described a motor driven shutter which employs
i_/ a single motor to effect a lens operatioﬁ for the purpose e@g
of focusing and then an exposure operation in succession, ‘
the camera lens being locked in a position corresponding
to a focusing signal and being arrahged to be reset
10 instantly by means 6f a spring after the exposure operation.
The camera lens is provided with an adjusting means for
focusing accurately on a film surface and fine adjustment
has to be executed during the manufacturing process. In
‘such a shutter, however, the focusing of the camera lens
.15 . can be affected by shock, there is considerable shutter
operating noise, and the durability of the parts for
setting the camera lens can be adversely affected by the
~ fact that the camera lens is reset in an instant by the said
spring.
20 According, therefore, to the present invention, there
is provided a motor driven shutter mechanism for an
automatic focusing and'auﬁomatic exposure camera

comprising a single motor arranged to be driven both




2 forwardly and in reverse; .a novable drive nenber which is arranged to be
driven by the notor in opposite directions; a novable range nenber for
setti"('l_g the position of a lens, the range nenber being novable in one
direction 5 by the drive nmenber; urging neans for urging the
range nmenber in the opposite direction tgwards an initial position; an
openi ng and cl osi ng nenber which is novabl e by the drive nenber between
positions‘in which the opening and cl osing nmenber is arranged to effect
openi ng and cl osing respectively 10 of a shutter aperture;

novenent preventing neans which, when operative, prevent novenent of the
range nmenber in the sfofhad@pp Mndeitlireeetsegnaaddvablé Ririvampmbee ndddehhas
moved in the said one direction to a focusing position determ ned by a

f ocusi ng detection sifimadrrangddaecbel driven by the motématinosppesdtes which are
brought into operation after the range nmenber has been noved further in the
sai d one direction padirdctdofsic@ashongbpesiangermenbap far settingnthe pepfiopeans
bei ng brought into operationin the vicinity of the nmaxi rum novenent of the
range menber in the sof & dgesp@he range member cheingmoualle An PRY diFecHRPenent

preventing means in an inoperative condition; release majntajning nmeans for
mai nt ai ni ng® t he novenkhtths, 8XANe: PeRPeTs PEBINE 147D g‘b‘pé‘Fé’t‘f&/é{‘Eo‘ﬁg‘ﬁfi on

during subsequent WDVSemly; gﬁ ghgeogsy;ggergiggg{ion towards an initial position;

an opening and closing member which is movable by the drive
(% member between positions in which the opening and closing
member is arranged to effect opening and closing respec;ively
10 of a shﬁtter aperture; movement prevenfing means which,
Qhen operative, prevent movement of the range member
iﬁ the said opposite direction after the range member has
moved in the said one direction to a focusing position
determined by a focusing detection signal; release
15 initiation means which are brought iﬁto operation after the
range member has been moved furthér in the said one .
g~/ ' direction past the focusing positidn, the release initiatiomn
means being brought into operatianiﬁ the vicinity of the
maximum movement of the range member in the said one
20 direction and putting the movement preventing means in
an inoperative condition; release maintaining means for
maintaining the movement preventing means in the_inoperative

condition during subsequent movement of the range member



3 in the said opposite direction towards the initial position; and
cancel | ati on nmeans, which are brought into operation in the vicinity of the
i nitial position of the range nmenber, for cancelling the operation of tyf
rel dase 5 mai nt ai ni ng neans. Thus, in the preferred formof the

pr esent |nvention, t he above probl ens,are overcone because when the canera
lens is reset, the reset speed of the canera lens to the initial position
is controlled. 10 Preferably, in operation, the range nenber
undergoes a first stage of novenent in which it is noved by the drive
menber fromthe initial position and in the said one direction to a | ocked
position in which it is prevented fron1n0ving in the opposite direction by
t he nmovenent 15 event neans; thereﬁ t End%% oes a second

stage of novenent ii“nt%ls@ﬁd ‘lppf’§ Péﬁ%‘&&@r%‘?ﬂ# sition after a

predeterm ned tine n_the

d f
sai d position of Wﬁi?ﬁm nﬁ?fg%ﬁﬂfe Eg"q’ ﬂ"ﬁé’i“fy"?}ﬁ‘a‘é 58 p"i’;i‘rgﬁgtin nst gget zf
movenment in which 20 stion 1Ln thrzs icin TRy &3 @!E( ﬂ‘i:g{]ﬂ'pﬁg%ﬁ%ﬁn {tﬁgk to the

initial position. %BFe erab ' oper at | ates in

reverse during the sgl ¢ neéét 3L 2RO BHE Yperk 1A' 6F :@.Qtizufe%wardl y and

in reverse durlng t at the rang
5 maintaining means.

Thus, in the preferred ferm of the present invention,
tﬁe above problems are overcome because when the camera \J
lens is reset, the reset speed of the camera lens to the
initial position is controiled..
. 10 ' Preferebly, in operation, the range member uﬁdergoes
~a first stage of movement in which it is moved by the drive
member from the initial position and in the said one
direction to a locked position in which it is prevented
from moving in the opposite direction by the movement
15 preventing means; thereafter undergoes a second stage of
movement in which it is release& from the locked position Q_J
.after a predetermined time and is moved further in the said
one direction to its said position of maximnm_movement;
and finally undergoes a third stage of movement in which
20 1t is moved by the urging means back to the initial position.
Preferably also, in operation, the ﬁo;o: rotates in
reverse during the said first stage of movement; rotates

both forwardly and in reverse during the time that the range



4 menber is in the | ocked position, the said second stage of novenent
occurring in the latter portion of the reverse novenent of the notor; and
rotatgsiforwardly during the said third stage of movenent. 5

The range nenber may be provided with a release initiation neans and the

| atter may conprise a cam portion of thes4range nenber, the cam portion

bei ng adapted to camthe novenent preventing nmeans into an inoperative
position in which it does not prevent novenent of the range nenber. 10

The novenent preventing neans nay have a detent portion which is engageable
with teeth of a toot hestmper tiisoim athet heckednpresivdoberthet suidcaecqndr stage bei ng
engageable with the detent portion so as to nove the latter to a position
in which it is spaced ofr pevement secyrring An tig latter portion of theef erably,
the rel ease nmamintai ni ng means conprise portions of the novenent preventing
means and of a rel eas@eNepromoygneny ef thecmofiogsgtnd rataregnfornarddy | ocki ng
engagenent with each other. The cancell ati on neans preferably conprise a
part 20 © of duping &hegald Ehird: stpgec Rf i wovemgRkreabl e with a part of

the drive nmenber. Preferabl,y, the drive nemher and .r gnge. nenber
respectivePy conprise concttft FAR8% Pﬁﬁb%}?ﬁ’g&s‘. pﬁvgdaai‘géhn%rﬁfgfaﬁﬁd t he
range menber may have initiation means and the latter may comprise a cam portion
of the range member, the cam portion being adapted to cam
the movement preventing means into an inoperative position
in which i% does not prevent movement of the range member.
10 " The movement preventing means may have a detent
portion which is engageable with teeth of a toothed portion
of the range member, the cam portion being engageable with
the detent portion S0 as to move the latter to a position
in which it is spaced from the said teeth.
15 Preferably,.the release maintaining means comprise
portions of tﬁe movement preventing means and of a
release member which can be brought into and out of
locking engagement with each other.
The cancellation means preferably comprise a part
20 oflthe release member which is engageable with a part
pf the drive member.
Preferably, the drive member and range meﬁbér
respectively comprise ;oncentric fing members.
The drive member and the range member may have

25 engageable portions which are in engagement when the

drive member is driven in the said one direction.



25 engageabl e portions which are in engagenent when the drive
menber is driven in the said one direction. 5 The invention is
jIIUﬁtrated, merely by way of exanple in the acconpanying drawi ngs, in _ ;
which:- Figure 1 is a diagrammtic view of an enbodi nent of a notor dri vén
shutter nechanismfor a canera accordgng 5 to the present .

I nvention, the parts of the shutter nechani sm being shown in an initial
position prior to shutter release; Figure 2 is a bl ock diagram show ng an
exanple of a control circuit for controlling the operation of the nmechani sm
shown in Figure 1; 10 - Figure 3 is atinme chart show ng the
operation of the shutter mechani smshown in Figure 1; and Figures 4(a),
4(b) and 4(c) are vi ewIhei Miventidw isi gldustiatud, séwuliynpy Walyi 6£1S st ages in
the operation of the shutter nmechanism 15 _ Ternms such as

"cl ockwi se" and " cewsample- th blewasempanyings dchwings hdndwebializpt i on bel ow, are
to be understood to refer to directions as seen in the acconpanyi ng

drawi ngs. In Figure 1 tFienxe jlsishoWdagranmetic dipycaf shuentodigént of
mechani sm for a canera which conprises a drive ring 1 which is rotatably
mount ed on a fi xedasesorr dxivey, s srpechanism for a camera according

5 to the present invention, the parts of the shutter mechanism
being shown in an initial position prior to shutter release;
Figure 2 is a block diagram showing an example of.a \;)
control circuit for controlling the operation of the
mechanism shown in Figure 1;
10 Figure 3 is a time chart showing the operation of
the shutter mechénism shown in Figure 1l; and
Figures 4(a), 4(b) and 4(c) are views similar to
Figure 1 but showing various stages in the operation
of the shutter mechaniém.
15 Terms such as "clockwise" and "counter-clockwise",
.as used in the description below, are to be understood
to refer to directions as seen in the accompany%ng
drawings.
in Figure 1 there is shown a motor driven shutter
20 - mechanism for a camera which comprises a drive ring 1
which is rotatably mounted on a fixed substrate or support
member (not shown) so as to be coﬁcentrié with the optical
axis of a camera lens (not shown). The drive ring 1 is

capable of being rotated in opposite angular directions.



menber (not shown) so as to be concentric with the optical axis of a canera
| ens (not shown). The drive ring 1 is capable of being rotated in opposite
ahgul gy jdirections. 6 That is to say it can be rotated counter-clockw se
through a | ens operating area and can be rotated cl ockw se through an
exposure operating area. The drive ring lgis provided with a rack portion
la which is arranged to receive drive 5 froma step notor Mby .
gearing cdnprising a pinion 3 and an idler 4. The drive ring 1 has a pin b
for abutnent with a projection 2c of a range ring 2 which is described
bel ow. A shutter blade, or sector, not shown, is arranged 10 . to
be noved by a sector ThatedsStdeayneidncapare aothtedosmohtpositockwise thwdughh t he
shutter aperture, not shown, is respectively open and cl osed. The drive
ring 1 has a cam port# dengcofereting ianga tand camberritared Gockwises thpeygh
position at the tine of clockw se rotation of the drive 15 ring
1, viz., at the tinme ¥ eEReSWEpBREFAL1RGATER} ohe dRvedFing L inprovaded has a
cam portion 1d for releasin he | ocking effected by a_focusing | ock |ever
6 and by a rel ease | e‘fz’e‘?"_ ¢ ’gﬁ‘ﬁtkcﬂmx'/ﬁiﬂ‘ & vhich dsparranged to F\eg"ﬁ?"‘l"'nﬁr%’é ur ges
the sectorglever 5 to,rotate clockw so as, to 20 igtain a pin
5b on the 2ector |evel™® fPREBnBotS” &ﬁ’h geaFing comprising a pinion 3

and an idler 4. The drive ring 1 has a pin 1b for

N

abutment with a projection 2c of a range ring 2 which is
— described below. -
A shutter blade, or sector, not shown, is arranged
10 to be moved by a sector lever 5 between open and closed
'positions in which the shutter aperture, not shown, is
respectively open and closed. The drive ring 1 has a cam
portion lc for moving the sector lever 5 to its open
position at the time of clockwise rotation of the drive
15 ring 1, viz., at the time of the exposure operation.
The drive fing 1 also has a cam portion 1d for releasing -
\;/ the locking effected by a focusing lock-lever 6 and by
. a release lever 7 which will be described later. A spring
S5a ﬁrges the sector lever 5 to rotate clockwise so as to
20 maintain a pin 5b on the sector lever 5 in comtact with
the drive ring 1. |
" The range ring 2 is rotataﬁly mounted on the fixed
substrate and is always urged clockwise by means of a

spring 2a, the range ring 2 being mounted concentrically



the drive ring 1. The range ring 2 is rotatably nounted on the fixed
substrate and is always urged cl ockwi se by neans of a spring 2a, the range
rinq 2 being nmounted concentrically 7 with the optical axis of the .~
canera lens and thus is concentric with the drive ring 1. The range rin§¢2
I's provided both with a portion 2b hav;ng a plurality of teeth and with the
projection 2c which is adapted 5 to abut against the pin |b on the
drive ring 1. The range ring 2 also has a projection 2d which is adapted to
~abut against a pin 8 on the fixed substrate so as to naintain the parts in
the initial position of the shutter nechanismwhich is shown in Figure 1.
The range 10 - Vith thg optigal axig ohdhe ¢arera lamscand fdugekkri bed bel ow,

‘is adapted to rel ease the | ocki ffected hy the focusin ock lever 6 on
the | ocking teet hc‘b‘b"'ret“itﬁi‘ewc P A&gﬁ ﬁFiYFaF%S -hehe Fagee r’iing é has a | ens
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range ring 2 also has a projection 2d which is adapted
to abut against a pin 8 on the fixed substrate so as
to maintain the parts in the initial position of the i_)
shutter mechanism.which is shown in_Figure 1. The range
10 ring 2 has a cam portion 2e which, as described below,
is adapted to release the locking effected by the focusing
lock lever 6 on the locking teeth portion 2b. Additionally,
the range ring 2 has é.lens coupling portion 2f for moving
‘a cameré lens, not shown, to a focusing position.
15 The focusing lock lever 6 is urged clockwise by a
spring 6a and is rotatably mounted on the fixed'substrate.,
The focusing lock lever 6 is prov1ded at one end thereof -
with a detent portion 6b for locking engagement with the
lpcking teeth ﬁortibn 2b of the rgnge ring 2 and is provided
20 at the opposite end thereof with a locking portion 6c
which 1s adapted to be locked by release lever 5.
The release lever 7 is urged clqckwise by a spring
75 and is rotatably mounted on the fixed substrate. The

release lever 7 is provided with a detent portion 7b



20 at the opposite end thereof with a | ocking portion 6¢c which is
adapted to be | ocked by release |lever 7. The rel ease |lever 7 is urged

cl ockwilse by.a spring 7a.and is rotatably nounted on the fixed sulastrate.
The rel ease lever 7 is provided with a detent portion 7b 8 for |ocking
t he | ocking portion 6c of the focusing Igck | ever 6. The release lever 7
has a pin 7c which is engageable with the cam portion 1d of the drive ring
1. The arfangenent is such that the detent portion 7b 5 and

| ocking portion 6¢c are not engaged with each ot her when the cam portion 1d

and the pin 7c are cegagscking!hecaslkidNehpsre1bhsd St RsBidngl 1ddke cam
portion 2e of the range ring 2, the detent porti/on 6b and the | ocki ng

portion 6¢ 10 leveDf6.t hEhé QRUSASH) 10K 7l RY€la fin dwhitd detent portion
7b of the release lever is such that the detent portion 6b is disposed in
an inoperative posi tengagdabjleneithhehe¢ aiaar podtdensldbfttie Wpive Bgng eet h
portion 2b when the cam portion 2e and the detent portion 6b are engaged 15
i n the nei ghbour hood.of Theherrangenmnt ebst guth chatrrhendetienof pdritdon adge ring 2
as shown i_n Figure 4(c), and when, noreover, the detent portion 7b and the
| ocki ng pért i on 6¢c &pd losking porthomHechare mot engaghditwitheceasheotiteron of the

when the cam portion 1d and the pin 7c are engaged with
each other. |
k—/ The relationship of the cam portion 2e of the range
ring 2, the detent portion 6b and the locking portion éc
10 of the focusingnlock lever 6, and the detent portion
7b of the release lever is such that the detent portion
éb is disposed in an inoperative position beyond the
rotary locus of the locking teeth portion 2b when
the cam portion 2e and the detent portion 6b are engaged
15 in the néighbourhood of the maximum extent of movement
of the range ring 2 as shown in Figure 4(c), and when,
moreove;, the detent portion 7b and the locking portion
6c are locked with each other so that the operation of the
focusing lbck lever 6 is controlled.
20 Figure 2 is a block diagram of a control circuit
for ‘the shutter mechanism, the control circuit comprising
an auto-focus unit 50 which performs focus detection

and outputs a focusing signal; an exposure control portion

52 which determines exposure by means of brightness



focusing lock lever 6 is controlled. 20 Figure 2 is a bl ock
di agram of a control circuit for the shutter mechanism the control circuit
conprising am auto-focus unit 50 which perforns focus detection and outpyts
a focusing signal; an exposure control portion 52 which deternines exposure
by means of brightness 9 informatign obtained froma photonetry portion
51 which perfornms photonetry of the brightness of the object, film
sensitgvity information and so forth and outputs an exposure signal; and a
controller 54 which controls 5 forward rotation and reverse
rotation of the step notor Mthrough a notor drive circuit 53 for

perform ng predeterm ned | ens position setting and exposure by the focusing
signal of the autinfdrmadson vbtabitdaBton acphotpastite poreiva 5Dfwhiahd exposure
control portion 52. 10 The operation of the above-nentioned
enbodi nent wi || perfdresdpisronbtxy oFfhchec bnightiness rofuthe iobjeqnr at ed by
operating a canera rel ease nenber, not shown, so that the parts can be
moved from t hei r £plmeseasitivdty sinformatiionnand) spi fanth dnd Autpits f ocusi ng
signal fromthe auto-focus unit 50 and an exposure signal fromthe exposure
control portion 82 expesurmgigesilst gnd o ceptnalder &4 Sidycemrtrodshring the

step notor M I nt 0 oper.ati on.
forward rotation and reverse rotation of the step motor M

through a motor drive circuit 53 for performing predetefmined

lens position setting and exposure by the focusing signal i;)

of the auto-focus unit 50 and the exposure signal of said

exposure control portion 52..
10 The operatioﬁ of the anve-mentioﬁed embodiment
will now be described. |

The control circuit is operatéd by operating a camera

release member, not shown, so that the parts can be moved

from their pre-released state shown in Figure 1. A

15 focusing signal from the auto-focus unit 50 and an exposure

-

/

signal from the exposure control portion 52 are inputted to the
controller 54 so as to bring the step motor M into operation.
The number of pulses of forward and reverse rotation of the
step motor M is determined by said signals, that is to say,

20 the said number in the lens operating area is determined
by the focusing signal and the said number in the exposure

oberating area is determined by the exposure control signal.

v



The nunber of pul ses of forward and reverse rotation of the step notor Mis
determ ned by said signals, that is to say, 20 the said nunber in
the lign§ operating area is determ ned by the focusing signal and the said
nunber in the exposure operating area is determ ned by the exposure control
signal. - 10 First, when the step notorlMis rotated reversely, i.e.
counter-clockwi se, in order to set the canera lens at a position determ ned
by the f olusi ng signal, the drive ring 1 is rotated counter-cl ockw se
t hrough the pinion 5 3 and the idler 4. The pin Ib of the drive
ring 1 and the projection 2c of the range ring 2 abut agai nst each ot her,
and the range ring 2 therefore also rotates counter- clockw se. By neans of
such counter-cl ockwi se rotETEsn, WheRethe 58P MPtPH Ik 1B ctatated creyaresiywi t h and
rides over the 10 | ocking teeth portigon 2b of the range ring 2 as
shown in Figure 4(a), ¥rRe 95REeTTRIoFEIse) ol oTden donseto$he | qamersl keasant af r o
by the ratchet shape qf I c%i ng_teeth as _indicated by the doubl e headed
arrow. The engagenent %BS#\Rig’é‘ng‘f eé'mg?ﬁdeig the Fﬂ%“srié‘ﬁe%\js?é‘a?{em 9Ti¥%d t he cam
15 portion 1qd4,0f tiPe Y8 doulfel is Elerefore el.eased, and the
rel ease lever 7 is rot attlgof cFockw Se ‘[?9‘“. %rs_cs}ﬁ?]it‘w e_?%*’rﬁﬂf{’i?ecﬁﬁl Biled by
I'ts engagengnt Wt h tReandthe@CfaiRt 4 hambossd i) H'ehb %1586 ﬂ]cngt e fOgRs ng
projection 2c¢ of the range ring 2 abut against each other,
and the range ring 2 therefore also rotates counter-
clockwise. By means of such counter-clockwise rotation, the
focusing lock lever 6 engages with and rides over the
10 locking teeth portion 2b of the range ring 2 as shown
in Figure 4(a), the focusing lock lever 6 being oscillated
. to and fro by the ratchet shape of the locking teeth as
indicated by the double headed arrow. The engagement
between the pin 7c of the release lever 7 and the cam
15 portion 1d of the drive ring 1 is therefore released,
and the release lever 7 is rotated clockwise by its
— spring 7a but is controlled by its engagement'wiﬁh the
surface of the locking portion 6c of the focusing
lock lever 6. The above-mentioned oscillation of the
20 focusing lock lever 6 is able to occur because the

locking portion 6c and the detent porticn7b of the

release lever 7 are not locked to each other.



| ock | ever 6. The above-nentioned oscillation of the 20 f ocusi ng
|l ock lever 6 is able to occur because the |ocking portion 6¢c and the detent
porti cn7b of the release lever 7 are not | ocked to each other. . After, khe °
drive ring 1 and the range ring 2 have been rotated counter-clockw se by

the step notor through an angle deteryyi ned by the focusing signal, the step
notor Mis reversed so as to performforward, i.e. clockw se, 5

rotation and the drive ring 1 therefore comrences cl ockw se rotation. The
range ring 2 is normally interlocked with the drive ring 1, but, at this
time, the range ring 2 does not nove since the locking teeth portion 2b is
| ocked by the detent portion 6b of the focusing |lock |ever 6. Thus, 10

the focusing positiomfsertthe duins aihgns anddthesnenae Tig 2hhave @efthected to
the range ring 2, is determ ned. The step notor Mrotates c] ockwi se through
a nunber of pul seotatedsceyntesceloqhvise byy the StepAAPRGIPYERIAR The drive
ring 1 is therefore rotated cl ockwise so as to reset_ 15 it to the
initial positionanghe desermineg biithe FacusAng flgralp thei8teR THE G ve ring 1
in the exposure operating_ area. The nunber. of pul ses, f'r WL EPS. of forward
and reverse .r ot atiBoFeWTsEH % BB pFHBELTOT £RTY ’eé‘ﬁdsﬁ € 8%5

eflating area is

determged in advance by the, si nal -of the_20 sure control
portion 52. By rnggﬁgt{ﬂn 23 gyfoékiﬁes Ing q té%refore comméﬁggg

clockwise rotation. The range ring 2 is normally interlocked
with the drive ring 1, but, at this time, the range ring 2 does \;)
not move since the locking teeth portion 2b is locked_by the
detent portion 6b of the focusing lock lever 6;_Thus,
10 the focusing position of the camera lens, not shown, which
is connected to the range ring 2, is determined.
The step motor M rotates clockwise through a number
of pulses or sieps determined by the focusing signal. The
drive ring 1 is therefore rotated clockwise so as to reset
15 it to the initial position, and the step motor M continues
to rotate the drive ring 1 in the exposure operating area.
The number of pulses, or steps, of forward and reYerse
rotation of the step motor M in the exposure operating
area is determined in advance by the signal of the
20 - exposure cohtrol.portion 52. By means of the clockwise
rotation of the drive ring 1 corresponding to this number

of pulses, the cam portion lc of the drive ring 1 and



rotation of the drive ring 1 corresponding to this nunber of pulses, the
cam portion 1c of the drive ring 1-and 12 the sector lever 5 nove into
the righative. position-shown in Figure 4(b), and the said sector, or shutter
bl ade, not shown, perfornms an aperture opening operation because the sector
lever 5 is rotated counter-clockw se agajyst 5 ~its spring 5a.

Then, after the forward rotation of the drive ring 1 has been effected by

t he predeterm ned nunber of pul ses or steps of the step notor M the step
notor Mis reversed to rotate counter-cl ockwi se. Therefore, the sector

| ever 5 is rotated cl ockwi se al ong the cam portion 10 1c thereby to
cl ose the said sector and thus close the shutter aperture, and thus the
drive ring 1 is resethé Geclier ileiver a8, posé tintd dtHectenditivd HRisgeideishoirhe Step
motor M further continues its counter-clockw se rotation for a

predet er mi ned nunber ii5Figure 4(b)ofampliitbesadld sdoxps, Wit shutitee Bladesi mar | ock
| ever 6 and the cam portion 2e of the range ring 2 are in contact with each
other. During this opkewt,i performe v @perturenopeniog drezatiomgbecdusg 2, which
is stationary in order to effect focusing of the canera lens, and the pin

| b of the drive 20 the sectey dgver ghds rfstad tcounter-sipedwisghegadnste, the

drive ring 1 and the range ring 2 rotate counter-clockw se until the
5 its spring 5a. Then, after the forward rotation of the

drive ring 1 has been effected by the predetermined number
of pulses or steps of the step motor M, the step motor M
is reversed to rotate counter-clockwise. Therefore, the
sector lever 5 is rotated clockwise along the cam portion
10 lc thereby to close the said sector and thus closelthe shutter
aperture, and thus the drive ring 1 is reset to the initial
position thereof.
Thereafter, the step motor M further continues
its counter-clockwise rotation for a predetermined number
15 of pulses or steps until the focusing lock lever 6 and the
cam portion 2e of the range ring 2 are in contact w;th ‘
‘each other. During this operation, the projection.ZS of
the fange ring 2, ﬁhich is stationa:y in order to effect
focusing of the camera lens, and the pin 1b of the drive
20 ring 1 abut against each other. Therefore, the drive ring 1
and the range ring 2 rotate counter-clockwise until the
parts are positioned as shown in Figure 4(c). 1In the

Figure 4c position, the detent portion 6b of the focusing



parts are positioned as shown in Figure 4(c). In the Figure 4c position,
the detent portion 6b of the focusing = 13 lock lever 6 is raised by the
cam portion 2e of the range ring 2 so as to be out of the rotary | ocus of:
the |l ocking teeth portion 2b of the range ring 2. The | ocking portion 6¢ of
the focusing lock lever 6 is | ocked by.the detent 5 portion 7b of
the release lever 7 so that the focusing |lock lever 6 is maintained in the
position shown in Figure 4(c). Wile the focusing lock lever 6 is | ocked in
this position, the step notor Mis reversed so as to be reset to its

initial positionigad iebet 9s" Piiak@ Sty tRE KinS ot tYoRUSD o Pl dahee M ned 10
nunber- of pul ses or steps. Therefore, the drive ring™ also rotates

cl ockwi se, and t heéng @Nge 49 BE Ve foak| &FVEhb b tdey VR LB N6E thbVlokkihgie of the
force of the spring 2a. Then, inmmediately before the drive ring 1 has
rotated suffici eseésh pborios 3B dfothetrange tiimgi Bit iThek Juekidg @orsiemwn in
Figure 1, 15 the camportion 1d of the drive ring 1 and the pin 7c of
t he rel ease | evebec Tofarhe civgagiug dadk tleger b dasktodkedeby the sdetehtit ed

count er-cl ockwi se. Therefore, the | ocking of the focusing lock lever 6 is
rel easeds and -t hepéxtiioni gy dfothe |redeases lever Gt ae cthat| thek fpeusinghleskbei ng

reset to the state 20 ~ shown in Figure 1 to conplete the oPeration
This operation ofeYefe 6shemadntainedain $hejrosition shown in Figure 4(c). _

While the focusing lock lever 6 is locked in this position,
the step motor M is reversed so as to be reset to its initial \‘)
positionland it thus iotates clockwise through a predetermined
10 -number of pulses or steps. Therefore, the drive ring 1 also
rofates clockwise, and the raﬁge ring 2 follows the drive
ring 1 by virtue of the force of the spring 2a. Then,
immediately before the drive ring 1 has rotated sufficiently
clockﬁise to get to the initial position shown in Figure 1,
15 the cam portion 1d of the drive ring 1 and the pin 7c of the
release lever 7 are engaged and the release lever 7 is
rotated counter-clockwise. Therefore, the locking of the
focusing lock lever 6 1s released and the focusing lock
lever 6 is rotated clockwise, thus being reset to the state
20 shown in Figure 1 to complete the operation.
This operation of the shutter'mechanism'is
illustrated in Figure 3.
As described above, the range ring 2 is released from

locking in the neighbourhood of the maximum counter-clockwise

25 movement of the range ring 2 after the exposure operation,



illustrated in Figure 3. As described above, the range ring 2 is rel eased
fromlocking in the nei ghbourhood of the maxi mnum counter-cl ockw se 25
movengpt: of the range ring 2 after the exposure operation, 14 and this
state of release is maintained during the tine that the range ring 2 is
noved cl ockwi se until the nei ghbourhood ofl4t he initial position of the
range nmenber. The range ring 2 which has been released fromlocking 5
after the -exposure.operation is reset while following the drive ring 1
which is driven by the nmotor M fromthe nei ghbourhood of the said maxi num
novenent to the initial position. Accordingly, the range ring 2 and the
canera | ens operated by, the ran%e ring._are reset in accordance 10

with the nmotor speed. a'%/'i‘lé?‘é?osrté, e 9fc TELeRSe dAinainFainededuniggcthte fiPoned

di sadvant age of the kpnown constructjon_is subsiaptially avqided. Since the
construction is al so ré‘ Itg‘? T4nep T i?a%l Boygt © °‘fwgd§’tﬁéh S er for an

automati ¢ focusing angei’igl'rlntbgtqrq;[c:'io SRR Y1581 pro%ition %? t%eLféA‘rlgle Men%er.

The range ring 2 which has been released from locking
5 after the exposure operation is reset while following
the drive ring 1 ﬁhich is driven by the motor M from the
neighbourhood of the said maximum movement to the initial
position. Accordingly, the range ring 2 and the camera
lens operated by the range ring afe.reset in accordance
10 with the motor speed. Therefore, the shock which is the
above-mentioned disadvantage of the known construction is
substantially avoided. Since the construction is also
simple, it is suitable for a low-cost shutter for an

automatic focusing and automatic exposure camera.



1. A motor driven shutter mechani sm for an automatic focusing and
automati c exposure canera conprising a single notor arranged to be driven

both, forwardly and in reverse, a novable drive nmenber which is aryanged;io v

be driven b " ﬂ gor i n opposite directions; a novable range %
“menber for ;l“ ml "I“H"Ill)Wll on of a lLgns, the range nmenber being novable
I n one directt1om by the sdri*ve nenber; Urgi ng neans for urging the range
menber.” in the opposite direction towards an initial position; an opening
and cl osi ng nenber which is novable by 10 t he drive nenber between
positions in which the opening and _closing nenber is arranged to effect
openi ng and cl osi ng respectiQiL%leﬂ-é—shutter aperture; novenent preventing
means whi ch, when operative, prevent novenent of the range nenber in the
sai d opposite direction after the range nenber has noved 15 in the

said one directjon to,a focusi.ng pesSLil.on r.ni Yy si ng
detection si gna**, rel %a'%c'é"f nfﬁi?g?is%ﬁk%rgﬁsegﬁnﬁgﬁ g‘%gagr%‘%é’h?g#nt 0 operation

after the rangec JIRIGGL J13Safelde i ¥Glodute! Biderhlcoit 182! aOBEngdlr eCtI ON

past the focusing posrtion, the release initration neans belng brought into

20 oper ati Q&ézjrna{' g4l Cdd bk Yardveh o tHPXA FRTUTP GRHEIH rebeddds range

menber in the said one difection and putting the npvement preventing neans.
in an inoperatiyeabtl ldrdte defb&PSAiLRI iR atFinged "BABE d9veBiykRE Ni NY the
nmovenent preventing 16 _ '

5 motor irn opposite directions; a movable range member for

setting the position of a lens, tﬂe range meﬁber being movable g;)
in one direction by the_drive membér; urging means for urging
the range membef in the 6ppqsite directioﬁ towards an initial
position; an opening and closing member which is movable by
10 the drive memﬁer between pésitions in which the opening and
closing member is arranged to effect opening and closing
respectively of a.shutter aperture; movement preventing means
which, when opefative, prevent movement of the range member

in the said opposite direction after the range member has moved

15 in the said one direction to a focusing position determined by

a focuéing'detection signal; release initiation means which N~
are brought into operation after the range member has been
moved further in the said one direction past the focusing
position, the release initiation means being broughﬁ into
20 - operation in the vicinity of the maximum movement of the.range
menber in the said one direction and putting the'movement

preventing means in an inoperative condition; release

maintaining means for maintaining the movement preventing



means in the I noperative condition dﬁring subsequent novenent of the range
menber in the sajd opposite direction towards the—initial position; and
cancell ation.neans, which are brought into operation in the vicinity of the

initial position 5 of the range nenber, for,ﬂﬁmmmm’m” pper ati on
of the rel ease maintaining neans. 2. 18 shutter!'8 ¢ _ Hﬂﬁined I n
claim1 in which, in operation, the range nenber undergoe€s & ffrst stage of
novenent In which it is noved by the drive nenber fromthe 10

initial position and in the said one direction to a | ocked position in
which it is prevented fromnoving in the opposite direction by the novenent
preventing neans; thereafter undergoes a second stage of novenent in which
it is released fronPed® ABcYhediprpeTariie sprditign durdag cqubspeuenti mevensat j s
noved 15 furtper in the said gne direction to its said position of
maxi mum novenent ; aftl Hen5inse ® gtR&he $3id gprasige diregpiomEayands which
it is noved by the QGP? ans gqpk.todthe iqhtial gosition. 3. A .
shutter mechani sm a§ ¢ci'% PRETHI8P 3 RERGfLLAtioggmeans, which are 4t on,
the notor rotates i r dur he said first st o] venment :
rotates both forwargf‘{/“%égdﬁ} i !rsl evrg?%%n gﬁ‘r ﬁ\eg vflﬁ%n#ry nﬁgﬁﬁt I‘fﬁgafapr?&gt%h‘oer
Is in the | ocked pog¢ tdhan I.d SeGo f v curring in
the latter Bort i on ‘?ﬁ tlth%erar vg?es%g,legf)vgo%eg%c}fﬁg% %g@p&gﬁg&ng?oﬁe Ahdas€
rotates forwardly dpdinRdiddHg aéddd.third stage of novenent.

o 2. A shutter mechanism as claimed in claim 1 in.which,
~ in operation, the rénge member undergoes a firét stage of
movement in which it is moved by the drive member frbm the
10 initial positioh and in the said one direction to a locked
positioﬁ in which it is prevented from moving in the opposite
direction by the movement preventing means; thereafter undergoes
a second stage of movement in which it is released from the= .
locked position after a predetermined time and is moved
15 further in the said one direction to its said position of
maximum movement; and finally undergoeé a third stage of
&~/: movement in which it is moved by the urging means back to the
| initial position.
3. A shutter mechanism as claimed in claim 2 in which,
20 in operation, the motor rotates in reverse during the said
first stage of movement; rotates both forwardly and in
. reverse during the time that the range member is in the
locked position, the said second stage of movement
occurring in the latter portion of ﬁhe reverse movement of

25 the motor; aﬁd rotates forwardly during the sgid third

stage of movement.



17 4. A shutter mechanismas claimed in any preceding claimin which
the range nenber is provided with the release initiation neans. 5. A

-
~

shutter mechanismas clainmed in claim4 in which 5 the rel ease\%

|

initiation ' cam portion of the range nmenber, the cam 77
portion bei g;l“lum“mm'mmnt he novengnt preventing neans into an
| noperative pdsi€ioh ih vhich it does not prevent novenent of the range

menbef’. 6. A shutter nechanismas clained in claim5 in which 10

t he novenent preventing neans has a detent portion which is engageable wth
teeth of a toothed portion of the range nenber, the cam portion being
engageable with the detent portion so as to nove the latter to a position
in which it is spaced f& shutter seghdniswtas clifimed in any7preceding shutter
mechani smas clainmed in any preceding claimin which the rel ease

mai nt ai ni ng meansladmpin ybiekothe orangefnember ks, previtdedr elntheFeleashs and of
a rel ease nenber which can be brought into and out of | ocking engagenent
with each ot her. indtiation megps. A shutter nechanismas clainmed in claim?7

-in which the cancellation neans conprise a rt, of the release nber which
i's engageabl e wi thr a phshugter pechanisn ?Peﬁ‘bgf“?edg.?“ °1ag\ms‘h&f‘t 'é?ic{{’gchani sm as

claimed_in any prt Ceegiefe%sgl frixirpiiatr:]ig:\'p Llfe:ahnst b:gmlgrriis\ég ﬁ:@%eéor%'lgn 'Y fe menber
respect?vel y . _ |
range member, the cam portion being adapted to cam the
movement preventing means into an inoperative position g~)
in which it does not prevent movement of the range member.
6. A shutter mechanism as claimed in claim 5 in which

10 the movement preventing means has a detent portion which
is engageable with teeth of a toothed portion of the range
member, the cam portion being engageable with the detent

 portion so as to move the lafter to a position in which
it is spaced from the said teeth.

15 7. A shutter mechanism as claimed in any preceding
claim in which the release maintaining means comprise portions

of the movement preventing means and of a release member \/
which can be brought into and out of locking engagement
with each other.

20 8. A shutter mechanism as claimed in claim 7 in which
the cancellation means comprise a part of the release member
which is engageable with a part of the drive member.

9. A shutter mechanism as claimed in any preceding

claim in which the drive member and range member respectively

25 comprise concentric ring members.



25 conpri se concentric ring menbers. 10. A shutter mechani sm
as clainmed in any preceding claimin which the drive nenber and range

maan* have ;engageabl e portions which are in ewdri ve
menber

is driven in the said one direction. A not or
driven shutter nmechanismfor an autonatig focu5| m‘“ﬂ\exposure
canera substantially as herei nbefore descri bed mm\m and as
shown in ft he acconpanyi ng draw ngs. 12. driver! sfutfer for a
canmera provided with 15 a drive rrerrber ITDVI ng in a |l ens operating
area and an exposure operating area that are parted in one and the other,
only one notor capable of reciprocal operation for operating said drive
menber, a range nender forA §b1=tqenrgmachaeﬁ§m posFlsimedpin iany epegefting with
sai d drlve menber in 20 said | ens operating area, an urging nenber
for urging said rangfeifehehich té'edﬁhfjé'ét%ﬂ?efo%m’r gange P‘ﬁ’l"@?falha]b%m tion, an
openi ng and cl osi ng menber whi ch has a sector open and close

i nterlocking with seREABERBARPARNHGBF WHchate 4R sgpement ‘I@e‘bﬁéf A51Ng ar ea;

I ocking means whi ch lm%CelésisS%rgve aqg the said one direction.

5 11. A motor driven shutter mechanism for an automatic
focusing and automatic exposure camera substantially as

hereinbefore described with reference to and as shown

in the accompanying drawings.

&3q=:::ffZTneveé-4aeegei-e*—aeepv—ef—eenbiaationmof~integers

"

10

19. A motor driven shutter for a camera provided with
15 a drive member moving in a lemns operating area and an
eprsure opefating area that are parted in one and the.

— other, only one motor capable of reciprocal operation for
operating said drive member, a range member for setting a
lens position by interlocking with said drive member in

20 said lens operating area, an urging member for urging
said range member in a direction toward an initial position,
an opening and closing member which has a sector open and |

close by interlocking with said drive member on said exposure



menber at a position corrésponding to a fdcuSing detection signal, and
reIeasLng—ﬁeaﬁs—fUT'Téréaélng t he | ocking of said range nenber by nDV|ng

sai dy dr|v | ens operating area again after ;kg F
exposur m“\ |l eted, characterised in that: said releaS|ng S
means c r st relea5|ng poigi on which operates in the
neighbourhood of_the maxi mum novenent of said range nenber and rel eases the
| ocki ng of 10 sai d | ocki ng neans; a maintaining portion which
mai ntains the rel easement rel eased by said first releasing portion; and a
second rel easing portion which gets in touch with said drive nenber in the
vicinity of the initial position of said range nenber and rel eases the
mai nt ai ni ng functdpenatifng area, loéking weans whixbnileckspeaid orapgend sai d range
menber is reset so as to follow said drive nenber
member at a position corresponding to a focusing detection
signal, and releasing means for releasing the locking
of said range member by moving said drive member to the
5 lens operating area again after exposure operation
is completed, characterised in that:
said releasing means consist of a first releasing

portion which operates in the neighbourhood of the maximum
movement of said range member-andlreleases the locking of

10 sald locking means; a mainfainingjpértion which maintains
the releasemenf réleased by said first releasing pértion;
and a sgcond reieasing'por;ion which gets in touch with said
drive member in the vicinity of the initial position of
said range member and releases the maintaining function

15 of said maintaining.portion; and

said fange member is reset so as to follow said drive

member.




