1 2223595 "AUTOMATI C FOCUS/ EXPOSURE OPERATI NG APPARATUS FOR A
CAMERA" The present invention relates to an automatic focus/exposure
operating apparatus for a canera. An autonatlc focus/ exposure operating

apparatus for a camera is disclosed in Ja anese Utgi;é§¥5q3§%£§
Application No. 20793/1988, which is owned by the cants but
was not published at t L | hIS
prior automatic focus/gﬁhtﬁ‘féﬁx‘i‘i éﬂ%@ﬁ%ﬁé&laﬁu é—g- @fﬁb R?%AERTU

~arranged as to be capable 10  of E@RfAl@AMEB&%dlIy to an exposure

oper ati on upon conpl etion of a focussing operation of a canera, with the
result that wasted tine between a | ens driving operation and a bl ade
openi ng/ cl osing operation is shortened appreciably, thereby naking it

possi ble to 15 provide an automatic focus/exposure operatingapparatus for

a canera which is sujted for quick photogra and the |ike. However, in
the case of the appgllfkéﬁ (RESRARYT i i %&)b‘?}g rgﬂ%t%%ng?r%’ét?Bﬁmi“gt%ﬁch t hat

reverse mvenﬁdcﬁ/éﬁposmdlqﬁmﬁmrﬁmaﬁét@s ﬁofoaueamegaoperatuon

t hereof is prevente f n|n e th a
ratchet tooth of a gug éiﬁ%%ﬂ% @55%5? %ﬁ?%b?%l%gggggﬁechanlsm
is adapted to ﬁq;eraat@mera;lm @smlnmdamt@apmse hét bl dtipsModeti ded in a
shutter 6”'2@ I JRYVES beEﬁﬁGﬁeﬁg1ﬂﬁ? amount in

an opposgte dir ctlon on t e baS|s an’ exposure detecti ue after the
f ocussi ng oper&ﬁqwtofaﬁﬂﬂel%ﬁ%ﬁ%rh}ét v arot Apekl isked yat st PRaBELIGFLFEr ence

unavoi dabl y oute dettiRepidert Epli ¢pPdel i on of the 2
This prior automatic focus/exposure operating
apparatus for a camera is so arranged as to be capable
10 of shifting speedily to an exposure operation upon
completion of a focussing operation of a camera, with
the result that wasted time between a lens driving
operation and a blade opening/closing operation is
shortened appreciably, thereby making it possible to
15 provide an automatic focus/exposure operating apparatus
for é camera which is suited for quick photography and
the like. '
However, in the case of the apparatus described
above, the construction is such that reverse movement of
o0 = @ distance member after a focussing operation thereof is
prevented by reason of a retaining pawl being engaged N
with a ratchet tooth of a distance member, and a blade
opening/closing mechanism is adapted to operate in such
a manner as to open the blades provided in a shutter

25 aperture as a driving member moves a predetermined amount
in an opposite direction on the basis of an exposure
detection value after the focussing operation of the -
distance member. Accordingly, a phase difference
unavoidably occurs between the time of completion of the



‘foCussing operation of the distance nenber and the tinme of engagenent of
the ratchet tooth and the engaging paw . Hence, there is a problemin that
there is an error, which depends on the degree of the phase 5

di fference, in the exposure which causes the bl ade opening/cl osing
nechqggsn1to open the blades. In addition, if an attenpt is nmade to sol ve

t he probl em nechanically so as to stop the di stance nenber i medi ately upon
conpl etion of the focussing operation 10 wi t hout causi ng any devi ation
inits position so as to prevent that error, there is the drawback that the
apparatus becones conplicated, and highgr costs result. According to the
present invention, there is therefore provided an automatic_focus/exposure
15 oper at foRuggpRgacrerRSion efinthe ihange gnember \andethertimeven by
a motor contr gkl aghyementofolthd atidhet? {5ER éh&tﬁﬂﬁeeﬁgiﬁiﬂg_”E”bﬁr
for driving a | ens™fQcussi ng_nmechani sm by noving together with said drive
menber in oneP@Wlect ASRCE, &Qe&i%ilﬁg apﬂalohf]cﬁmzw that theTeql%i 8B sai d
focal di s;ancer_&et-t,i ?mw@pm ore vehie id@gmem;rthébfwm int h/e osi
opposite diregtican after a ussin eration: an ni ng/ cl osi ng
mecham sm whi §Fff' ?%B«S%at i]\'/ieq"z’@ aefq%(?q'grpee%&é:a‘fqﬂ %7%%%% %ﬁgﬁbg%ﬁﬁ driving
menber dri vesopendngZedosing sechartism tompemithe ibladessai d one

di rection and which si e i 4h YNBH | r | cussi ng
operation with sai dI?ig\égalﬁs%ncl?sﬁ%tl ng r%tferbfegr "?ﬁ%fﬁ%?%%%? €

retai ni ng pawProbdes peshandcadily/sa &8 P AkoR then A8 tanee speskerbet ween

the drive menbgneaddtely upod Enff OB OE théotddids eraffonai d
bl ade openlng/clgglng nmechani sm exgecut i an, exposure on,the basis of a
phase I f f er eNeEROUE\CANSING ARY RSVt rin AES OB bion FPRENER

seti ng menbeprevent that error, there is the drawback that the

apparatus becomes complicated, and higher costs result.
According to the present invention, there is

therefore provided an automatic focus/exposure

15 operation apparatus for a camera comprising a drive
member driven by a motor controlled by a control
circuit; a focal distance setting member for driving a
lens focussing mechanism by moving together with said
drive member in one direction; a retaining pawl for

20 engaging with said focal distance setting member and
preventing movement thereof in the opposite direction
after a focussing operation; and a blade opening/closing
mechanism which is operative so as to open said blades
when said driving member drives said lens focussing

25 mechanism in the said one direction and which moves in
the said opposite direction after a focussing operation
with said focal distance setting member retained by said
retaining pawl, said blade opening/closing mechanism being
disposed between the drive member and the focal distance

30 setting member, and said blade opening/closing mechanism
executing an exposure on the basis of a phase difference
between said driving member and said focal distance
setting member. '



3 Preferably, there is a counter for counting drive pulses to the notor
fromthe control circuit frominitial operation of the apparatus to the
time when the lens focussing nmeans is so held and, for conparing these

pul ses 5 wi th known data, any said error being corrected by supplying a
required nunber of additional drive pulses to.the notor. Preferably, t&ﬁy
nmeans for noving the-drive nenber effects a correction novenent of the
drive nenber, which correction novenment is based on the difference between
10 the relative extents of operation of the drive nenber and the focal

di stance setting nenber when such errorg ari ses. Both the drive nmenber and
the focal distance s égg neggg may be a ring menber. The |ens focussing
means may, if des??% b4 FPatFed COURRRE aﬁ@xélq‘gﬂfbﬁi!!méibip‘mcal axi s

of the appapmlsleswr.bhﬁué motar Fron the wilFol ftﬁfﬁhﬁt Teom e QD al so
conpri ses cane é ggd W th the said aratus he arrangenent may be

that a phas%p%ﬂ"?gb? © ‘apparaths, fo they Jd‘}%t‘fﬂﬂ,‘é the ¢l $RF nenber and
“the retmlﬂfqpussingpmeansnpbesoohedﬁ.anﬁb@mrﬂdum g | tiesd 'puilses

b1 ado opent WtAEISE BELd £0Y°Ba il Crrdd ddife °e'{1‘se°§%%4’§%§at'wﬁi°’c 3"
basis of 23 r@%%lﬁﬂ@séumbﬁrep@néédlﬁn09§i1dm1wgwpﬂi§§ﬁﬂnq themseor.
di fference betweepréperably V“Eﬁ@ ﬁeﬁﬂﬁu%ﬂ%&&?f \t/sn ﬁle‘;%]oca'@g%stance

di stance sgﬁ%#egggenber |sc gB eted and the t| cal
setting nme r&t GPRERCHY oL BOVEment; .%@Q!@?%i"ci éthichnd the
30 ampuntcefrepeiohi movehehite ikl _adeeap@iu rm;earaiﬁéﬁ&r{& Beégedty  he
ai 11 et Ence Ehe xS1aflyf BRRHRRs, ph. GRETERIER A the Giva emsex (0"
and the focal distance setting member when such error arises.
Both“the drive member and the focal distance -
setting member may be a ring member. :
The lens focussing means may, if desired,-be
15 arranged to move axially of the optical axis of the
apparatae without rotation with'respect'thereto.
.The invention also comprlses a camera prov1ded
with the said apparatus.
The arrangement may be_that a phase difference
20 between the focal_distance setting member and the
retaining paﬁl_upon.completion of a focussing operation
during retention by the same is detected, and that the
extent of operation of the blade'openingfand closing. 'QJ
means by the drive member is corrected on the basis of
25 the phase difference. In such an arrangement, a phase
.difference between the time when a focussing operation
of the focal distance setting member is completed and-
the time when the focal distance setting member is
retained by the retaining pawl may be detected, and the
30 amount of operation of the blade opening and closing
means by the drive member, i.e. an exposure, is
corrected on the basis of this phase difference so as to
effect an exposure operation. As a result, it is



"4 possible to prevent an error fromoccurring in an exposure due to the
amount of the focussing operation by the focal distance setting nenber. The
zinvention is illustrated, nerely by way oh 5 exanple, in the
acconpanyi ng drawi.ngs, in which:- Figures™1 to 10 are diagranmmtic vi ews
illustrating a first enbodiment of an automatic focus/exposure operating

appar us for gosgﬁsna kB Peeeeﬁ%naﬁ Wirkd rt Fe ol @TRRUrriéeRin @ I n which!-
|gure 1S _a

ront el evational view.jllustrating an.initial-
_state t her eof ; BEPG§PEE Supote She ARGHRtcPE dieo FRCUFSIRY Hﬁ%ﬁéﬁﬁ 5y
il lustrating suneesacae dpetahcegsetatiag mempere 5 is a sequence

characteristic diagr of, 15 an .aut tic_fo us/ex on of
t he enbodi nent of FiggkeénYePleB FﬁlﬁggﬁﬁFFﬁﬁ e|EF‘§ﬁ§ﬁ%§'9§§f3E%n t he
anount df rotaexampdé,aidr the acagmpanyéngoﬂmawxngsuhanommlwwnd and tine

on the ot her hand, thg eef istg ag&gnhhghgghhgkhggv&%bgt|onshlps 20

bet ween a sequence c erlstlc |a ram ime chart of each
det ection smnt@hluﬁtrhélagbédﬁﬂﬁﬁt em pﬂgme§§ ofien pugematic s a return

sequence charafbeﬁg?&kﬁoghéaragaéa&aag QpBBEE%ﬁ%tEQE'Bgcﬁhe&EB igbodi ment
of 25 -+ Figures 1-1 ure I s_an”expanded view il|lus SH ng positiona

rel ati onshi ps RFFﬂr@€§ﬁScW1FH EhgaRFeS8Rt dRVERtionat dRe “of the

enbodi mgpt of Fi gur eFigui@; 1i msraslﬁeahtvaleaaeaom&r eibauildusteatinges to
a step 30 not of, ge ut u% g fro a control circuit during one- pitch
rotation of a BrstRAEE2 'ﬁga ngg ddi ment of Figures 1-10; Figure 9 is
a bl ock di agram of aFtguresl| 2ntang prevfdentweﬂbvahéonaﬂdVa@wsroI circuit;

respectively illustrating successive operating states;
o Figure 5 is a sequence characteristic diagram of
'15 ~ an automatic focus/exposure operatibn of the embodiment
of Figures 1 to 10 illustrating relationships between
the amount of rotation of a drive ring, an exposure on
the one hand, and time on the other hand; '

Figure 6 is a diagram illustrating relationships

20 between a sequence characteristic diagram and a time
chart of each detection switch of the embodiment of
Figures 1-10;

Figure 7 is a return sequence characteristic

diagram during a malfunctioning of the embodiment of
25 Figures 1-10;

Figure 8 is an expanded view illustrating
positional relationships with respect to a pawl portion
of a ratchet pawl of the embodiment of Figures 1-10; in
respective cases where four drive pulses to a step

30 motor are outputted from a control circuit during one-
pitch rotation of a distance ring of the embodiment of
Figures 1-10; :

 Figure 9 is a block diagram of a control means

provided with the said control c1rcu1t,



5 Figure 10 is adetailed diagramillustrating the results of correction of
an exposure in the sequence characteristic diagramof an automatic

f ocus/ exposure operation; 5 : Figures 11-14 are di agrans
illustrating a second enbodi nent of the3resent invention, in which:-
Figure 11 is a front elevational viewillustrating an initial state "/

thereof; Figures 12 and 13 are front el evatjonal vie 10 . . illustrating
respective operati f§9%&s &9, 15 gudetad lied éllsa&i%éel%%ﬁﬁ’é?q k& di agram
of an aut omiregull @EUTEE HRRTE R IRREIGH iad) ipddirenimdiiedeqietegures
11-14, illustrating rel ationshi ps _betyveen the anmunt. o lan.of a drive
ring, an expﬁgﬁ‘lr@,c gg&s,%lfas%agpragh ﬁ%_%@wlgnfféqﬁéﬁéﬁgot her ;
and Fi gure lopexatidet;ail ed diagramillustrating the occurrence of an error
i n an exposure in ugnce ,C ac.erj.stic o f Opssdion of a
pri ot atuomatic fo%ﬁ‘gp}g%og{}r g%%%%aﬁ%é%&pﬁr%ﬁ%%&an%? caner a.
Figures 1 toeiboddiment of ahh|pﬂasgﬂhnﬁnﬂ§ntiﬁnéﬂi&ﬂﬂh}ﬁﬂ11 focus/ exposure
operat ing appar at Ug il 20Gqr daNge piiddt 4 WL EIRAMN1 IVAAN i DIusdasheyn |0
Figure 1, the first" odi nent 2 - conprises a gear 2 which is tTixed
to a rotor shaftinitdnlysdede whegiecfl (Figure 9) so as to rotate therewth,

the rotation of theigifRsMI0ENE! EidTE FEHBHYdRsratyionLDN¥idks Circuit 23
(Figure 9) so_.as to.be changed hetween forwardaﬁmgéeyerse rotation. A

| ar ged di anet étlygtrating 5@%&?& & ORPTAE I SN nedi ate gear 4 neshes
with the gear 2, amdgureoqihds porddquerfiee wharatstte mistie dirgoan f

peri phery Ofa% %&%@%&Ef&Jf%édﬁ}éﬁﬂ%éd?ﬁ“&Eééition of_the_embodiment
' of Figures 11-14, iliustrating'relationships between the
amount of rotation of a drive ring, an exposure, etc.,
15 on the one hand, and time on the other; and '
Figure 15 is a detailed diagram illustrating the
occurrence of an error in an exposure in the sequence
characteristic diagram of the operation of a prior
atuomatic focus/exposure operating apparatus for a
20 camera. | | R |
‘Figures 1 to 10 relate to a first embodiment of an
automatic focus/exposure operating apparatus in
. accordance with the present invention. '
As shown in Figure 1, the first embodiment |
25 comprises a gear 2 which is fixed to a rotor shaft 1 of N
" a step motor 21 (Figure 9) so as to rotate therewith, \W
the rotation of-the step motor 21 being controlled by a
control circuit 23 (Figure 9) so as to be ghanged
between forward and'reversé rotation. A large diameter
30 toothed portion 4a of an intermediate'géar'4 meshes with
the gear 2, and a toothed portion 6a provided around the
outer periphery of a drive ring or driviﬁg member 6
meshes with a small diamete: teeth portion 4b of the
intermediate gear 4. |



meshes with a smal |’ dianeter teeth portion 4b of the internediate gear 4.
6 The drive ring 6 is rotated by the step notor 21 in the forward and
feverse directions around an optical axis 5. Shaft nenbers or pins 6b, 6¢
are ngunted at dianetrically spaced apart Points on the peripheral 5
porti'n/of the drive ring 6, and two bores 6f, each of which has an

abut ment surface 6d, @hé §p8 driﬁg glhy %p%% gybydtﬁgesﬁgﬁ %8g% Efggfe

6c. A can1port|on 6e Is forne he 1l as v
1, of the peri ph’érEPepB?Wéﬁdoﬁn@meuerse dingctions around an oatdlcgtlance

ring 7 (focal dasignse sﬁéftnﬂexﬁsaiasrbrl§1H§Uabedaéoa éOhehheadaQQUt an
axi s adj acent Xi S as tha ﬁ drive rin The

the s
di stance ring 78 ﬁﬂ?Eﬁl?ilﬁguﬁP%ﬁegd?BEEFtPanFﬁe°HrFUG PePRéPberp anabIe
axially oof the ppttioh ofithé dbive ringeéheandi thoabbeas BENDEACHNBE

shown e.g. of coj d he d tance n r ot.at about

t he o%tlcal aX|s$£8hEﬁ%% %@ 29%£%§%Ye%?F#ﬁc?o r d@ffie BFEGé FRfga gix

formed on the riewasdilly of the shaf t membeéeng Bb,aGCVIEmedmipoEtﬂuneaé The
pins 7a, 7b extgn 6 rong.6...The

peri pher al portlon 3¥h e d|€§%h%£§#?g% ;lg%s %rg%%ﬁ§% E193F8héf
teeth 7e, a carfborhe cmem;pmra)h@@nmm @fmethatdneveteeng 69 and a switch
actuat i gcportlon 7d-8 A8 5PEd e Brig P OVEGEA O8s S AL SbetifigCRdhEd:)

portion of the dlstan ering 7 so as to extend meen t cam |on
7c and the dri® MQHPEE sé% tafion ARRRAt t3R %*%ﬁaﬂ@ka¢¢%§ tot ?otate
cl ockwi se rel atdame tdpﬁi‘&.ﬂrdw:fs r§ FEB thi?dld O JEke tdLi e nﬁir?g"l 6 /brhe abut

SO e by pao Sl LA O Yuplon 1 0GR 2jdlent o' fe Grive" M
/ ring 6, is movable ax1ally of the optical axis 5
15 together with a lens member (not shown), e.g. of the
) helicoidal type, as the distance ring 7 rotates about
the optical axis 5. Pins 7a, 7b projecting toward the
drivg ring 6 are formed on the rear side of the distance
ring 7, as viewed in Figure 1. The pins 7a, 7b extend
20 into the bores 6f of the drive ring 6. :

' The peripheral portion of the distance ring 7 is
also provided with ratchet teeth 7e, a cam portion 7c¢ at
one end of the ratchet teeth 7e, and a switch actuating
portion 7d. A spring 8 is provided on a part of the cam

25 portion 7c of the distance ring 7 so as to extend
betWeen the cam portion 7c and the drive ring 6. The
. spring -8 urges the distance ring 7 to rotate clockwise
relative to the drive ring 6 and urges the pins 7a, 7b
_ to abut against the abutment surfaces 64 of the bores 6f of
30 - the drive ring 6, thereby positioning the distance ring
7 with respect to the drive ring 6.
-The ends of sectors 6r blades 9, 10 are pivotally
supported by'the shaft members 6b, 6c at the two
diametrically spaced apart points'on the peripheral



7 with respect to the drive ring 6. The ends of sectors or blades 9, 10 are
pivotally supported by the shaft nenbers 6b, 6c at the two dianmetrically

- spaced apart points on the peripheral 7 portion of the drive ring 6 on
the rear side thereof, as viewed in Figure 1. QOperating bores 9a, 10a*axe
formed in the sectors 9, 10 at positions which are closer to the opti C
~axis 5 than to the shaft nenpers 6b, 6¢. 5 Since the pins 7a, 7b of the
distance ring 7 are fitted in the operatlng bores 9a, 10a of the sectors 9,

10, the segioRitich olfd te dﬁtﬁé efli i Sf&zdtﬁéaﬁﬁirwﬂﬂe7tﬁ€§ebbﬁ Qtél ve ring
utter

6 rotate relatlve toEgach ot ther % eni ng, o0 05|n% %
aperture 201eH$ 1gurg., le t* %9%?ﬁgs %@'7 Bf arRe*QF®®%nce ring
Zsb tge o]perlai Itgﬂ! wetorn, 9,1 0k0 oéttﬂsmss'em“swmcnoarendlbhershe; tI menber s
co e drive rin onst penRi_ng/ cl osi ng
means of t Ik z'es&ﬂt&'r%alﬁ)g‘f(? a?h@’%@ti%f’b i&%gﬁ %ng ﬁ§ ngﬁns bei ng .
di spésed 1sindenuhayp1nsataj r¢ﬁg§h&6dnaﬂanbe dingaficarei fgtEedA return
detection ] h Cc | ekt d
portion of %%?‘# Tl n lgéa\ge%/rbeé\le dé‘ gure % éﬁé’?ﬁer ésgiejét lﬂﬁg this
return det mmsmm ﬂremhate@ @lsstlam istance, range? asd  having
rotated coypely act ur?fl nrﬁty@é‘ﬁé ré&Y, ﬁfﬁeyténdaﬁﬂuéthﬂﬁ ehefbBykW se to

return, the swtc g portion 7d ther eof broughf into contact
with the rm%t%tquﬁs%t%tﬁll‘itt%’f'f%E?FﬁBrﬁn @EF operation. A ratchet

paw 103 is p| vot gldsbraing By, othe p:hﬂét725 7b 82 thet A¢sthantcei H.n f an
upper righ gaf porthg of the dr ibng E &ﬁ V|e d |n9F| i When
t he ratchet n PPSER Jrréﬁae%’ae%o ?\te 218tk § 85@ po |oﬁn§3a at a
tip ther eofthe; shaft rrminhgrsn&bpfﬁchefrhhehérive ring 6 as a whole W)
constitute a blade opening/closing means of the sectors'
9, 10, the said blade openlng/c1031ng means being disposed
15 between ‘the drlve rings 16 and the distance ring 7.
A return detection sw1tch 11 is provided in the
wvicinity of a lower left hand portion of the drive ring
6, as viewed in Pigure 1. With respect to this return
detection switch 11, when the dlstance r1ng 7, after
20 having rotated counter-clockw1se, rotates reversely and
' - thus rotates clockwise to return, the switch actuating
portion 74 thereof is brought into contact with the
return detection switch 11, effecting an OFF operation.
‘A ratchet pawl 13 is pivotally mounted on a shaft
25 12 in the vicinity of an upper right hand portion of the = &/
drive ring 6 as viewed in Figure 1. When the ratchet
pawl 13 has rotated counter-clockwise, a pawl portion
13a at a tip thereof is retained'by'one_bf"the ratchet
teeth 7e of the distance ring'7. A rectengular retaining
30 operation portion 13b of the ratchet pawl 13 is disposed
at the rear side of a rear-end portion of the ratchet
pawl 13 as viewed in Figure 1. Similarly provided at the
rear-end portion of the ratchet pawl 13 is a spring 14
which extends between the ratchet pawl 13 and a
stationary member 149 thereby urging the ratchet



teeth 7e of the distance ring 7. A rectangular retaining 30 operation
portion 13b of the ratchet pawl 13 is disposed at the rear side of a
Fear-end portion of the ratchet paw 13 as_viewed in Fi gure 1. Simlarly
provi ded at the rear - end portion of -the raBchet paw - 13 is a spring 14
whi ch \QXtends bet ween the ratchet paw 13 and a stationary nenber 149

t her eby urgi ngcé]g‘,?srfg c&% %Ie,dcfﬁymw counter-clockw se. A pawl position

detecting swt 'S provi Jeelrcmlty of the rear-end portion of
the ratchet paw 13. MieaWl hpositiortdetettinghswitchalBdisl prewvided 5n
the | ower surf agge Ofidisitet 3 t 0
contact with the pavei' é)oélflglntdme%?ﬁ}gég@mn?&ﬁ{%gg ?%e?%%irg{:ggg?iﬁéw%n
OFF operation. S ni IAe% therafechet pawl v13ihasyrotated ebackehseportion

of the $atchet M ldder Ssxﬁrfa@é@'é! ”Qt@%t&fnﬂ@if er¥Pish bér’é’]{éfﬂt 25bY

mount ed on a shaft, 16. q:the retainin as rotated clockw se,

pawl portion 174 R oal‘%k?%t %rﬁf"ifrﬁe?"ed‘fl 11"1%@ PaeH W%ﬁ@%p@%?egﬁﬂﬂace
of the retai ni reyitpeh @8 prehperdbwrefifdciing hen rowre hete Pt od 3- A pin

portion 17b is provi rear_.end portjon o he retaining
pawl 17, and when thfgelq"pﬁr?"'{)f;ftq%%wfﬁfil’sn SRR GHF IRt R LE PP FERETERR  of
the drive ringPxdas ab the aiad:chet:cpaw.’erm:lml@mﬂ@taiﬁﬁg)ap&wbon| on 17a
is dis aged 8 ret er. rtion 13b
T e, VA % R Silod U PRSP TIRETL o0, L

of the ratchet - pawl e ng pa
by a spring 185HtQLNdEd RatHayl % H@%cﬁOt%qﬁ reXiackwismura qeawh pobiben boar d

(not shown) and7ias o P&t e tHeY f YRRET the
drive ring 6. Excessi vm enent of theéadﬂrl)ivée) I‘:rel’%rﬁllﬂ:l' b;POEI%é ng%ér event ed

by virtue of t FRIEAGE e indng @peration portion 13b of the
ratchet pawl 13. A pin portion 17b is provided at the

15 rear end portion of the retaining pawl 17, and when this
pin portion 17b is engaged by the cam portion 6e of the
drive ring 6 so as to rotate it counter-clockwise, the
pawl portion 17a is disengaged from the upper surface of
the retaining operation portion 13b of the ratchet pawl

20 13. The retaining pawl 17 is urged clockwise by a
spring 18 provided midway thereof.

A pin 19 is mounted on a base board (not shown)
.and is disposed in the vicinity of an upper portion of
the driye ring 6. Excessive movement of the drive ring

25 6 is prevented by virtue of the fact that a step portion

\;/ of the cam portiop 6e of the drive ring 6 is brought"
into contact with the pin 19.

In operation, the rotation of the step motor 21 is
transmitted from the gear 2, is decelerated by the
-30 intermediate gear 4, and is then transmitted to the

tooth portion 6a of the drive ring 6, first causing -the
drive ring 6 to rotate counter-clockwise, as viewed in
Figure 1. sSubsequently, by reason of the engagement
between the abutment surfaces 6d of the bores 6f in the



of the camportion 6e of the drive ring 6 is brought into contact with the
pin 19. In operation, the rotation of the step notor 21 is transmtted from

~the gear 2, is decelerated by the 30 intermedi ate gear 4, and is then g
transmitted to thé tooth portion 6a of tfe drive ring 6, first cau3|ngflhe
drive ring 6 to rotate counter-cl ockwi se, as viewed in Figure 1. SN

Subsequent |y, by reason of t he engagenent between the abut nment surfaces 6d
of the bores &FiyYe ¥+RI 6 and, the PinRg 62andPe nEhgi ALS$ENCeHTipFe 74i st ance
ring 7 also relsé eﬁotam:e@lsmnummdsnaﬁﬂthnahbelﬁaﬁnedsamet dareas ibhe adr ithe

ring 6, and, at. th atchet, tee ortio istance rin
7 ig al so nDJ§EF+ $+égg§ aﬁagdﬁyéitﬁbﬂg #é?mgﬁégag%e%? (Figure_Z?.
| redi atel y gfoetiome7eli of abhe dlsrgaﬁceasisgafitea aés:Jomaved 1n the

counteg ClOCkggﬁEEdi%éﬁf%ﬁﬁccfgfégfa ﬁgrggggbﬁy gg ??rgeggrated fromthe

return’detection swi ausi n att an ON operation
and 10 t her eby Tanediately aétﬁérthé @hﬁﬁ@nﬁer§#§9|8nh§§aFFa§F§ﬁal to

the control icfbﬁa@§ ééﬂﬁ&@fLéchkﬁiée”ELEBaéﬁlﬁéhtHétﬁ&&&ﬁ@lOn i s shown
in Figure 6. T Istance rin

the d|stance.9?¥&Fqnn%@e%stﬁ%P§E?He@eﬁg°ﬁ5£géaégéﬁggsaﬁﬁSFgéﬁgmﬁ%agfgg:FyS
of the opticall pxwué'nngﬁshé hea€betrob effeott ar30Nr opesathiensaad notor 21
oot Lo RSy A aELRG e DiAeERE fo! DEoPRrh e Stat BRCHERCES B0
said | ens nenbegn&D to th@vesnhyoh gxedeibrzﬁnéﬂlgnvenioap Aotime focussed
posi tion of t (éﬁé éé% aisTQPﬂwgllnpglgu?g gn Figure 5). Upon
conpl etion of ocu55| oper ati.on _
: Then, as the distance ring 7 rotates about the
optlcal.ax;s 5, the distance ring 7 moves the said lens
15 member (not shown) axially of the optical axis 5. &s
 the control circuit 23 drives the step motor 21 for a
predetermined duration of pulses on the basis of a _ _
focussing signal inputted to the control circuit 23, the
drive ring 6 is rotated so. that the said lens member
20 moves by a predetermined amount up to the focussed
position of the lens (as indicated at TO - Tl PO - P2
in Figure 5). _ : '
Upon completion of thiS-fccussing operation, the .
- control circuit 23 immediately causes the step motor 21
25 to rotate reversely, thereby causing the drive ring 6 to -
rotate in the reverse direction (clockwise). R ' \;)
After this revetsing~of the drive ring 6 is
started, one of the ratchet teeth 7e of the distance
ring 7 is retained by the pawl portion -13a of the ratchet
30 pawl 13, as shown in Figure 2, so that the reverse
(clockwise) rotation of the distance ring 7 is
. prevented, thereby .causing the said lens member to be
held at that focussed position. -Eof-this reason, only
- the drive ring's rotates clockwise in opposition to the

-




control circuit 23°imedi ately causes the step notor 21 25 to rotate
reversely, thereby causing the drive ring 6 to rotate in the reverse
direction (clockw se). After this reversigg}of the drive ring 6 is started,
one of. 'the ratchet teeth 7e-of the distan ring 7-is retained by the paw
porti ans13a of the ratchet 30 paw 13, as shown in Figure 2, so that

the reverse (cl ti,on he di.stancg ring 7.1iS revente

t her eby causi ngs(iﬁr(i{L i ’d q(}}gﬁ rﬁ(}bargti FGRPERS t g‘ﬂaél?% gg%dlﬁoggl?l on.
For this reasoﬁamﬁHQAnathbnve rlng 6 rotates clockw se in opposition to
t he 10 spring 8, | t én¥q§§ L

direction. Wen the dri \ﬂe t?‘lérslg has n ?% at. ed&lr Zfa% Pe{.ﬂg ?:Ifég?ance

ring 7, the pifherdishange wmingilst &hee mins 7a; iy of dphe s@b%%@cgut t he

shaft _fTBijEF 6lxiree Ofard & tdpped Hutd éaéTfé&?afLSQnéxﬂ?ér r@}yen@@topftﬁge
operating boreé'ga 10a of the sectors 9, 10 is sto y the glns 7a, 7b.

The ends of th&Td¥& Fihdp 6 Wv%l%%ﬂ%%q ‘gﬁpﬁ)"&ﬁt%e{ﬁ/ B2 shaft
menbers 6b, 6c bm‘rete”l@aJ,O 10a &f \the isedtomy @ﬁrm”ﬁ |3t opped!, by the thitns

result that the_sector 10. r ot t her.eb enjhg .and .cl osi ng the
shutter apert u?e ’thb # ﬁéﬂ%ﬁl\xﬂfﬁd t[q%s %ryt& ‘%big?kf Lﬁ”ge 20 i s opened
by a predet er nma@@rhim&wpmdaam ¢hef shafits membez:qoc@lw daarfecthen

si gnal putte el r |- Ciglf 0 -
T2; P2 Pl | nﬁl‘glgure {“ %r(?rl gwrlfar%i% n@elﬁ]rﬁm ﬁ/ ro{s\fled In t%rhe
reverse direct t&e @eﬂmrer -90| dékwosatepy qneeremé;ppmmg 2n¢ akeingd by

the control CcCikgd Shdd3+ed0 aderture B, the sectors 9, 10 close the shutter

aperture 20 (as indicated at T2 -  T3; P1 - P2 in Figure 5). _
- In other words, when the shutter aperture 20 is

— opened by a predetermined amount on the basis of an
15 exposure detection signal inputted to the control
circuit 23, as shown in Figure 3 (see Tl - T2; P2 - P1
in Figure 5), the drive ring 6 is immediately rotated
in the reverse direction (counter-clockwise) by the
step motor 21 controlled by the control circuit 23, so
20 that the sectors 9, 10 close the shutter aperture 20 (as
indicated at T2 - T3; P1 - P2 in Figure 5).
Even after the sectors 9, 10 have closed the
shutter aperture 20, the drive ring 6 continues to
_ rotate counter-clockwise, and as its abutment surfaces
_ 25 6d engage the pins 7a, 7b in due course of time; the
&;/ distance ring 7 is rotated again in unison with and in
the same direction as the drive ring 6, while the
ratchet teeth portion 7e of the distance ring 7 is also
5 moved in the same direction. -

'30 ' Subsequently, after the ratchet teeth portlon 7e
has moved over the ratchet pawl 13, the cam portion 7c
finally lifts the pawl portion 13a to a position higher
than its previous level and rotates the ratchet pawl 13
clockwise to a large extent, 'in opposition to the spring



Even after the sectors 9, 10 have closed the shutter aperture 20, the drive
ring 6 continues to rotate counter-clockw se, and as its abutnent surfaces
25 6d engage the pins 7a, 7b in due course of time, the distance ring 7
is rotated again in unison with and in #fe sanme direction as the drive_rjng
6, while the ratchet teeth portion 7e of the distance ring 7 is al so maved

In the sane diregtio Subsequent | t t he ratchet te&’h
portion 7e hgg'wﬁ95d986§rrFﬁ§°PatEH8trﬁiﬁﬁ- %ﬁ@ﬁtéﬁ{ﬁﬁﬁq &P 7c finally
lifts the pambtabablencl8ekwise pygsieans thgIté:e tsparingt 4. 8yr eridwshd evel .and

rotates the pgpehghrpath 13aCbeCkRESEekd by 9819 s LAAION Hon Lo

the spring I S reason, € re becones r otat abl e
cl ockwi-se bytheaweper sucfagei af Ibe gnuaunenpawpqmmumomnpbm;nﬂntﬁﬁb

retainj ng payk dyel §a£6h@t”EQ?QVEEheaHpEﬁBwﬁU&}x @‘é.g%fret € T ieddd N9

operation portion 1 ratc as shown in Flguré 4.
Hence, with ¥hehpbhe B%V%lBﬁr§39n0i39h@fr&P@h€ﬁt§§ﬁ¢ P3Weildy bednghaced

fr\(/)wm a ge ratgbesp é@é&hff@msﬁhésfaechéﬁQEEeTtﬁ ?e g dst hey Q.fé‘x‘»get_I#;Q:d % chth
a 'S I on ni.n - -
e n a0 o e chelalsnerBRy i Bhe) Panehskobrki LontBn eIl ot A 1Xad net

paw 13 by tpesieien nbpgthawretadinihg pawdr 13u(ff3ce T4 ;t PE FeP3d riimng
operatbon p9§%¢8 1%? of the ratchet pawl 13 is brought into contact with
t he pamA posiTT on detectlng switch 15 to effect an OFF operation

t hereof. The ON antmmsfiapelyt befiose thispxeteptsion of dbecadatededni tch 15

W th respecty év@ltii@bgsthé'Hﬁﬁéghﬁﬂ%b%aﬁﬁelﬁraEEeBIB%eEh%utff'S%eC*aﬁ” of
Figure 6. For  this reason | st erin econes rot at abl e
cl ockwi se tdﬁ@?h%?tﬁiﬁhngh%PﬂF?VéoﬁlH@r61°nTﬁéb of the ratchet pawl

13 is brought into contact with the pawl position - o/
15 detecting sw1t¢h 15 to effect an,OFF.operation thereof.
) The ON and OFF operation of the pawl position detecting
- switch 15 with respect to time is illustrated by the
graph B of_the-time-chart of Figure 6.
For this reason, the distance ring 7 becomes
20 rotatable:clockwise together with the drive ring 6. The .
distance ring 7;-together with the drive ring 6, is
therefore rotated_clockwise and is returned to its
initial position by: the step'motor'21kwhich'is rotated
reversely under the control . of the control circuit 23 to
25 which an OFF signal from the pawl position detecting
switch 15 is inputted (as lndlcated at T4 - T5; P3 - PO KJ
in Figure 5). . _ '
- Immediately before the distance ring 7 is
| returned to its initial position, the switch actuating
30 -portlon 7d of the distance ring 7 is brought into
contact with the return detection switch 11 to turn OFF
the return detection switch 11. 'The ON and OFF
operation of the return detectzon switch 11 with respect
to time is illustrated by the graph A of the time chart



distance ring 7, together with the drive ring 6, is therefore rotated
clockwise and is returned to its initial position by the step notor 21
Which is rotated reversely under the control.of the control circuit 23 to
25 swhi ch an OFF signal fromthe paw poggtion detecting switch 15 is

i nput igd (as indicated at T4 - T5;. P3 - PO in Figure 5). Imrediately
before the distance ring IS returned toits initial position, the switch
actuating 30 °fpcﬁ1t91t#\°-7§j ofA ttetulintsigmal i (QFF $ighablgbs thue cont act

wi th the 1 etur LRieedd ab i doddrdD diidufETad Nechetiby fetaghing sw teh

11. The ON and eration of t return ectfon sw respect
totime is ill era‘f HEQ HNFa it Al tsfeatene chart 12 of Figure 6.
A return signal (OFF Iningsilatd Sy tHuford Ritd adidvanide fﬂ%r’r)'r&tﬁgﬂ%tt% |
thereby returni;ng the .parts to their initial state. |mediately ore the

di stancering 7Tet 3k, RPsitigh . the (Gap RREFIGRLE (of €ben @BEveon 6e
of t-he drive rinigg @Ws l‘lﬂ:qolpirqudrmrﬂ;tﬂm@hd:mg hgng et ai ni ng

Phe. et aining Sog i BR ARt math 1o tnan- Lo diedr 4R % ot ai ni ng
10\M 1gpe;a£ l)?r#tegalrlttuorth%tpaﬁl o tiainc Hta© pﬁMtlﬂéB retma ihiaig tpewl 2112.&?
Bgrt i on a toat;'e r et %fﬁf%ﬁg ?%p% g}‘%ﬁﬁ{% Q?Eeétﬁ% ;aé*%ﬂ?’f#eé di gt ance

ring 7 mﬁén i nOPEFAtHOn RoTsden: ildk Of dlhee rAtcheyy pawlk U% sorthabn, the
| ower surface thet ratohiedi pawd Q.Berl%t 'r‘é&a‘%%rci '&%nt@ld]foéﬂlﬁéé‘tﬁf%hé’aw

13 is separate rom the paw si,tion detecting swtch 15 so as to cause
the latter to %P% 32 Cﬁagﬁéggi %ﬁ ; 9 il$a @ be retained

K/f by one of the ratchet teeth 7e of the distance ring 7
when in its initial position (Figure 1). For this
15  reason, the lower surface of the retaining operation
portion 13b of the ratchet pawl 13 is separated from the
pawl position detecting switch 15 so as to cause the
latter to effect an ON operation (see graph B in the
time chart of Figure 6), similarly inputting a pawl
20 position detection signal to the control circuit 23.
. As shown in Figure 6, the state of detection by
the return detection switch 11 (graph A) and of the pawl
' pesition detection switch 15 (graph B) is confirmed by
the control circuit 23 at the position of an arrow 33,
_ 25 = and after that confirmation the operation proceeds with
' an ensuing control procedure. 1In particular, during the
returning operation of the drive ring 6 and of the
distance ring 7 to their initial positions, confirmation

is carried out frequently at predetermined intervals, as
30 1llustrated by other arrows 34 in Figure 6. |
Should the retention of the ratchet pawl 13 by the
retaining pawl 17 cease during the above-described
returning operation, the'returning operation of the
distance ring 7 would be prevented by the ratchet pawl



time chart of Figure 6), simlarly inputting a paw 20 position
detection signal to the control circuit 23. As shown in Figure 6, the state

of detection by the return detection switch 11 (graph A) and of the paw
position detection switch 15 (graph B) il3 confirmed by the control cireuit
23 at the position of an arrow 33, 25 and after that confirmation the

operation proceeds wi-th an ensui ng cont edur e. articul during
the returni nd3ap&eIEtdhy st 1an \76"";5141 %‘P } DFVEHR @%t%ﬂ’c erﬁ‘l J7 to
their initiale pms tutwmimﬁce* NEitiepIv i Samiartrhedsemtots eueb@ | yoald

B Gout o 1 neneB et Besiiatin Ad ASIAAIRY Mo A €0 prevete 0 Pl gure

cease during
operatkon of

thiie drome-cdssrdingd ret urni ng operation, the returning

the difgt aiee Jddifl w'&mﬁﬁﬁféﬁ%&bm heetakeheh pawl

13 13, rel ative rotati on woul d occur between_the d |ve ring 6 and the

di stance ri ngwitches diffax fgom dhe dHeines okRFULEHe Jpparatus is
therefore degedaathiratlichal rdde fHaam Decus ra n@asé of a malfuhétibm

results of conflrnatl

results, a d &Sy

b det tches diff f the d d
aotihn dhe Hasenibad (400 o R AL inct s on such as

the one descrdpla&etam:veﬁozarnésemmgarm cxrer béd cont or Fexseinstanee, carried

11" chold be SEaPRER QR AN T Ly ae et B EEREL P, S T el

i mpossi bl e t shonla ibet HatrrsdyON durmngkthaaInxkﬁiilmﬁtxﬁﬂlﬂﬁously rot at ed
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shown in Figu position shown T ocﬁgure 4. The

nove

di st ance r.ngrpwg“;ﬁnggQﬂisugqntﬁhupusly rotated counter-c

15

20

25

by an amount corresponding to its entire stroke, as

shown in Figure 7, and is_ moved up to. its position shown .

in Figure 4. The distance ring 7 and the drive ring 6
are then made to effect a return operation up to their
initial pOSitions Even during this return operation,
confirmation of the state of detection by the detection
switches is carried out frequently at predetermined
intervals. _ _
In Figure 7, PA denotes P-l - P3 in Figure 6, i.e.
the entire ‘stroke of the drive ring 6,while PB denotes P3
- PO, 1i. e. the returning stroke of the distance ring 7
to its initial position. : :

P-1 in Figure 6 denotes a fully open position of
the drive ring 6 (reversing stop position) in a case

where the distance ring 7 is retained by the pawl 17 in

an initial period when the degree of operation of the

30

distance ring 7 is too small and, at this juncture, the
drive ring 6 rotates reversely up to P-1 from the
initial pesition of Figure 1. Accordingly, a difference
of P-1 - PO arises between the full stroke of the drive
ring 6 and the returning stroke of the distance ring 7

&/



are then made to effect a return operation up.to their initial positions.
Even during this return operation, confirmation of the state of detection

iby the detection 20 switches'is carried out frequently at predetermn ned
interyals. In Figure 7, PA denotes P-1 - B2 in Figure 6, i.e. the entire
strok%,bf the drive ring 6,while PB denotes P3 - PO, i.e. the returning
stroke of the distance ring. 7 25 toits initial position. P-1 in Figure

6 denotes a fuMPytepéf#spdpitied pbstilidodr.ive ring 6 (reversing stop

position) in a case wheeackigrdln! 3393 bRIbE ool Wiasd KRbpeda Rylarl? (1

an initial period when ree o eration nce rlng 7
is too small aﬁHerEFlpﬁlng&ﬁétéb@verﬁés§ﬁﬁh§dwhﬁjd@ opeaiag/cARsidd y up

to P-1 fr0”1thﬁebﬁhhhéh QOEItmeangffEtgéb&réct&%@Ouw %&bbsu%eﬂlfference of
P-1 - PO ari ses bet hhe fu tro e o the drive r|n gg t he

returni’ng stroke of P?PaﬁEeF gHge78, 1&41§pa§5umﬁé P%osition. A
descri ption MAablvempbesgsvea uhehsteppﬁotorozana&ﬁebatpumteu during

b d b I h f t
an exposure. _cond BIECRPEBLARIEROBE"FREERRANED eeBenl TR]RE Bhel i T our
drive pul ses tdlshenseepingtar 2InaFéguuepbt,t ad pwpbdgmonxlpmﬁcwhﬁ@tatlon
of the ratChettﬁ§e§Bc3§s9£ Essg£§oﬁn2§ BeNgné: rEQaE%QHBep%s1QQ OQMQm

exi sts when the focussin the retaini tion ut 10
i f posilfi ons DLf EP°$1§#ﬁ§ﬁ Phaﬁ tﬁeOtbeauﬁhﬁg ﬁb@lFﬁéﬁlﬂé§ﬁe@Pﬁﬂéﬂpnbecone

f ocussing posi tégpectifelPepbbie EBEﬁEéHﬁb'ﬁBs&QE@hsed hothBOleérphase
di fference between the d di st ance . rlggereunav0|dably

occurs with regﬁgﬁPrPﬁtéﬂnaEFGSFg?St§PthBV9 a phase di
\~/ between the drive ring 6 and the distance ring 7

unavoidably occurs with respect to an actual retaining
15 position, and an error occurs at a portion of that phase
difference such that the blade opening/closing mechanism
~ 6b, 6¢c, 7a, 7b, 9a, 10a opens the blades at the shutter
aperture 20, i.e. an exposure error occurs.
_ In other words in the said prior construction, in
20 the sequence characteristic diagram of operation shown
in Figure 15, if the drive ring 6 rotates reVersely at
the respective focussing positions D,E, F, the amount
of exposure rotation after the reverse rotation is
fixed, so that an error occurs at the portion of the
25 phase difference between the retaining position and the
W, respective focussing positions D, E, F, with the result
that aotual exposures become d, e, £, respectively.'
In short, if reverse rotation is effected from the
focus51ng position D and an exposure is performed by a
30 : predetermlned amount, the actual exposure 4 is
inadequate just by a portlon corresponding to one drive
pulse to the step motor 21 as compared with an exposure
'g which is the case where an exposure is carried out
from the retaining position. 1In addition, if reverse



15 position, -and an error occurs at a portion of that phase difference
such that the bl ade opening/cl osing nmechani sm 6b, 6c, 7a, 7b, 9a, 10a opens

the bl ades at the shutter aperture 20, i_g. an exposure error occurs. In
other words in the said prior constructivh, in 20 t he sequence -~ _
characteristic diagran1of operation shown in Figure 15, if the drive rhgg 6
otates reversilat Aln P JARRRAY VAP USS! AlRORidd e Pefon T Lig amunt

of exposure Hﬁ e reverse ro . so that an error

occurs at thearpcaquaum :tswepasformecbhatsb;e oﬁ¢t‘é¢bn%7ép%¥meﬂ i%e retaining
position and t f Eb £ mafbvéhe resul t
etx‘%?s ucﬁgéssegﬁ Y& ;gfﬂz%ﬁirf‘gc&f’ﬁéé HONEL Ry 0

t hat act ual econe respect [everse

|
rotation i s dHEa®E R tHeR ALY pd%?}ive %ﬁaﬁﬁvﬁﬁs%xBBtﬁFéoPs
performed by s rfectdd eﬁ&hﬂﬁﬁé‘%@i@fﬁg positconaF amfoanre d is

I nadequlat e just by a port| corr ndi ng_to. one_dri e to the step

motor 21 as éﬁﬁﬂ§¥ 9&?33§ éb?)%é#%ﬁﬁl%xPﬂ%u%gsg &%ere an exposure

is carried oui_tngd'éqna;ﬁe hslptaalp‘oﬂgiq&oscormspomdiﬁﬂglltoo’nhreé drivese 15

rotatlon S, ilfdedd UL e Ghaest "9 DG L OfloE OGu R EXBESURE s
SHt

per f or med, tﬁﬁl |nadéqua gortlon correspondi ng
to two drive emi'cnes:.n d:hmee:epmmtxﬁ aH, 11m|g§eates everse rotation is

effected fromthe fREUSSI N0 GRS 5&%@@@&%&@9@&% sageshewfiegn the
actual ¥xposure f i's inadequate qf a_ portion cgééeaﬁén Ing, o three drive
t

pul ses to t heFsauge ribi o‘FthcoW-%' GEreakl) 23¢ V%?goT'a?ns?ﬁ exposur e
is at its grepdfpimener b cont &L Ehy ethéestdpvrotiesceibes prowlided as

ol th £ R L U iak ond 1108 bifasa!Uo! eha b
step motor 21 related to movement of the lens member, o/
and an error with respect to the above-descrlbed
retalning positlon (i.e. the p051tion at which the
distance ring 7 is retained by the retainlng pawl 17) is
determlned by countlng the said drive pulses occurring
until the dlstance ring 7 rotates to the focussing
position. 1In order to effect the required calculatlon,_r
for 1nstance, it may be arranged that the number of the

 said drive pulses occurrlng untll the distance ring 7

| rotates to’ the focusslng p051tlon are compared with the
pulse data for the retalnlng posztlon, and any
difference therebetween may be regarded as related to
the error between the focussing position and the _ \_)
retaining position. Alternatively, data concerning the
pulses related'to each such difference may be stored in
advance in a ROM (not shown)

These errors are calculated by an exposure _ .
correction c1rcu1t 27, and correction is performed for-
the ‘exposure pulses by an exposure control circuit 28 on
the basis of this calculated value - By virtue of this
correction, when, for lnstance, reverse rotation is

15

20

25

30



with a counter 25 foor counting the drive pulses to the step notor 21
related to novenent of the |ens nmenber, and an error with respect to the
fabove-described retaining position (i.e. the position at which the distance
ring 7 is retained by the retaining paw 1yg is determ ned by counting the
sai d getve pul ses occurring until the distance ring 7 rotates to the
focussing 20 position. In order to effect the required cal culation, for

i nstance, | tt _rrltqfﬁm:t;a_fd f[’:ﬂlgﬂd &mtfcgdlﬁslfut@qioﬁtﬁmfﬁaid éffoet pahses .
ng until: n ;
Compar e i th (RIS GE dadbbredPlild adduneC 40 0ERE ER8OLLED BIC

t her ebet ween nElS ROFRERESREQLhal & @PILLAS corresponding veerondgnore
focussi ng posi tg,0R,aNh 1 Ligii i ngﬁgﬁ%d%%ﬂéﬁi@@iéﬂﬂ%&eﬁfé& to

concerning the pulses related to ea erence nmay be stored iIn
advance 1 n a ROAQYRHLSAdEd, BRddal (the apeunty wid hilk®CMe an exposure 30

correction cirGhdolitel A det &l &b ithaier{rims dfse thigefxpasdlr e pul ses

by an exposure control circ ft 28 rkthe_aiaqm S ofit,hl s cal cu] at _ed val ue.

By virtue of t/fPEHHSAS c# %H’@ré o the FREe1nE RS on i s 16

effected fromthe foquswaddstien ! il the @xpdnnte as affscted by a B
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referreddto 5 E, thebhaotuad sipesurso ¢ his adrrecteditsaitiatbexgartion

Pom the Vel Qoo d o S DI UV A0t M S RE L]

said prior construction while, if the exposure is
effected by effecting reverse rotation from the
focussing position F, the actual exposure g is corrected

15 so that a portion corresponding to three more pulses is

added than in the said pfior construction. In other
words, as shown in Figure 10, in cases where the
focussing position is at any of the positions D, E, F,
the actual exposure uniformly becomes g as a result of

20 correétion, i.e. as a result of adding the necessary

: number of drive pulses to the step motor 21 so as to
move the drive member 6 a required amount to compénsate.
It is thus possible to prevent an error in the exposure
from occurring by virtue of the amount of the focussing

: 25 operation of the distance ring 7. _

W, In_Figure'g, reference numeral 30 denotes a focus
detection sensor for automatic focussing or the like,
while reference numerals 31, 32 dencote exposure
detection sensors such as those used for photometry

30 (light metering), ISO, etc. o
' Figures 11 to 14 illustrate a second embodiment of
the present invention. Although in the above-described
first embodiment a description has been given of an
apparatus in which the lens member is of a helicoidal

"\_/;



effecting reverse rotation fromthe focussing position 10 E, the actual
exposure g is corrected so that a portion corresponding to two nore pul ses
is added than in the said prior construction while, if the exposure is
effected by effecting reverse rotation fA@mthe focussing position F, tdk
actual exposure g is corrected 15 so that a portion corresponding tDy,;
three nore pulses is dged ghan I n bhe sai d prign constructi.on. In other
words, as sho p?n(?igﬁ &2, t¥yRecybhich Aoves; WBilGc YOSETgIPG tion is at
any of the poheliocal movémeht)! hehiast seboadpembodimenftoris v kas@es g as a

result of 20 _ o] ctLQn, . ags_a_result. of addi L he cessary

nunger of driv%35§|éé§ gégghQEQESE §8t8rg§¥a§§%53%g%%§@9®5iﬁgﬁﬁﬁﬁve ﬁenber

6 a required anountInoFégupenddt there is shownpegsiatemasigrevent an error

in the eXpOSUfﬁcﬁé?Ek'BQHEE!B ePXthﬁtuggQEagﬁé %?&“th%hekge focussing 25
e d 7. I'nFrglre refer

operation of t I'stance ring. ) erence nuneral 30 denotes
a focus det ecEPBRT384BGraf sptshebnaeps L67dswhighods: Rdviided imq e

refgrfence Eunenaéé_ Q%%uﬁa dﬁlrﬂehﬁaeépﬁémedda&a&ghoa 9@&%@&1&:‘&&0h as t?zse
used 1O PO STEL 4o SBe o ALkEafEeTELED) 18Y, b2 afhkancelitify 1h o 1t
above-describbdsfthBEeeaamdpqrhloasdmeuaiphithh&g feemedi ven thie @ide
type ihi'ch moyBefeinf SnifRCHECFREORE! 78bn" sSCRERe) Ao 2 AR Ed5shi o
is a case whel@6the providedberAi tenssmembgint (adtasbowy )t igedisporiegure 11
there is shougy 3m@uigiiB!sEad of the! QEMELAXEOTIRG 2BY' ALl PheRafy atus for
a canera conprising a-ratchet gear 10 Ich-1s divided into
portidns 107a and this lens member is of the so-called _
straight advancing type and is so arranged as to be NS
15  capable of moving in the direction of an dptical axis L
105 as the cam portions 107a rotate. |
The_mechanism and operation whereby sectors 109,
110_opeh,3nd'close a shutter opening 116 are
identical with those of the above-described first
20 embodiment and are therefore not described further. A
 spring 108 for urging the distance ring 107 to rotate
clockwise relative to the drive ring 106 is interposed
between the drive ring 106 and the distance ring 107.
_ Figure 11 illustrates an initial position, and as
25 a gear 102 is #otated counter-clockwise by a step motor
(not shown), that :otation is decelerated by a large- i \;)
diameter toothed portion 104a and a small diameter
toothed portion 104b of an intermediate gear 104 and is
~ then transmitted to a toothed portion 106a of the drive
30 ring 106, thereby causing the driVe'ring_los to rotate
counter-clockwise. N o
At this juncture, as abutment surfaces 106d of two
bores 106f provided in thé drive ring 106 press against
pins 107b, 107c, the distange ring 107 also moves in '



t hree groups which are formed around a peripheral portion of a distance
ring 107. The distance ring 107 has three cam portions 107a which are
:formed on the side 10 thereof which is remte fromthe side where a
dr|vq~r|ng 106 is provided. A |lens nenber8(not shown) is disposed on the
sane ‘de of the distance ring.107 as the cam portions 107a and this | ens
menber- is of the so-called straight advancing type and is so arranged as to
be 15 capiblaoniwiilyiand i in tthe dsanetdbrection aptthat afi the0s5 as the

cam por tions Wiffyd b 1081 RSN SEB e PPELELA QorbiEsRDY098CHE! S 109,

110 open and closea shutter’ opening are identi t hose of the
above- descri bed'§ i$igtanre rin%r%'ﬁl#%rﬂl%ﬁud“%Y%dth%r’é?%r%a‘ﬁ%t descri bed

further. A sprdingedtiod OfFifutddd he R NERe +AEcHEY tEetRt POLLEOACKW se
relat|§e to t@ﬁﬁp fﬂ? ring, 106 is 1nterp %ﬁid bet weep the drive ring 106 and
the diStance r d{ &ﬁ%tﬂ‘?lﬂﬁﬂr st Mo¥eEi 8P Position, and as 25
a gear 102 i meamméu qrclzs:lmn:kwae ﬁl}e&:ﬁﬂph@ﬁtwrféMSsﬂn@m) dt hat
rotation is t e-_ di er. 1oot he rid 104a and a
o1 o et o T Jﬁ?ﬁﬁ%ﬁtb“%"%.ﬁﬁ%‘m e ée‘g‘?"’r}im € nd i s then
transmtted td-miltcz?dteﬁaca'qodﬂl rorTlLO%D of ReinirFigus® 14 the r@ea_DGIOZ
thereby causi ngdtediigtferd 8 (< LAUR 6o UL - L SOk hi s

06 wo bores

Juncture as abutnent surface 6f prOV|J§§ in t e drive
ring 188 presdhgydianl tplﬂbatlm oy the tratehet Hreth i HYd oS al so noves in

18 uni son Wth:e&!ﬂriéa igedi ps3d ot Hfrddehdk ip#wl inps 106, and
the ratchet teeth p | 1 7d the | stance ri 107 is also nged I n
the sane direction L8RS die H$HFRIRHE

_ the cam portion 107a of the distance ring 107, and

~ immediately after the lens member has been moved by a

15 predetermined amount in the direction of the optical
axis 105 to a position at which the lens is focussed by
the predetermined rotation of the distance ring 107, one
of the ratchet teeth 1074 is retained bY the pawl

| portion 113a of the ratchet pawl 113.

20 ' As the gear 102 continues to rotate clockwise, the
drive ring 106 rotates in the same direction. At this
time, since the distance ring 107 has its ratchet tooth
107d retained by the pawl portion 113a of the ratchet
pawl 113, the drive ring 106 rotates in opposition to

25 the spring 108 by leaving the distance ring 107. At

o/ this time, the pins 107b, 107c of the distance ring 107

are fixed and prevent movement of operating bores 109a,

110a provided in sectors 109. 110. Shaft portions 106b-

106c of the drive ring 106, however, which pivotally support
30 the sectors 109, 110, rotate clockwise. Accordingly, as

shown in Figure 13, the sectors 109, 110 rotate

clockwise, thereby opening the shutter opening 116 (as

indicated at T1 - T2; P2 - P1 in Figure 14).

When an exposure operation is carried out to a
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shown,

paw 113. At

107d of the distance ring 107 is noved to a predeterm ned position
on the basis of a focussing signal inputted by a control circuit, not
as indicated at TO - T1; PO - P2 in Figure 14, the gear 102 rot
reversely and starts to rotate clockw sel%ith 10 the result that
of the ratchet teeth 107d is retained by a pawl. portion 113a of a rafchgp

t hi unct.ur e |.ens | S engaged by the cam port
107a of the dP§F§ﬁ%@rﬂlﬁ’§%1@?&e '\“rgg’(ﬁ g?aeﬁﬁﬁ_eﬂr?eag’t?@q%fﬁe nenber h
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‘pawl portion-113a of the ratchet paw

113, the drive ringa¥@er ehal @ectdrePlod ! ilap tHawd closdd el Mg teédd by

| eavi ng the dlstance ri this ti the ins 1 7b Q7c of t
dlstange ri ng2BBFtLrE #ngdggﬁddéngéﬁFnﬁb injisg #9 RPEFRs 10

110a provi dedct:t:lnsem:t—tﬂ:].sckf):@.seJ,1@.nciSH.amc kiqmrdcu:rn Wkimeaitsof the drive
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cl ockw'se.
rotate clockmﬂgéc.thadeﬁheo

rot at
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distance ring 107 are moved in the_forward dlrectlon,

and when the parts reach an ensuing_initial position at

which the pawl portion 113a of the ratchet pawl 113 is
retained by a recessed bortionﬂlO?g_of'the distance ring
107 where they are stopped, the_diétance ring 107 stops
by means of the gear 102; thereby completing one cycle

of operation (as indicated at t3--.T4; P2 - P3 in Figure.

In this second embodiment, when the initial

position is reached at which the pawl portion 113a of

the ratchet pawl 113 is retained by the recessed portion
107e, a rear end portlon 113b of the ratchet pawl 113,

~ which is on the side of the ratchet pawl 113 opposite to -
the pawl portion 113a, causes a return detection switch

115 to effect an OFF operation, so that a return signal
is inputted to the control circuit, thereby returnihg '
the sequence cycle to its initial’ state. .

The embodiment of Figures 11-14 is prOV1ded with
means for co:rectlng_failure of the dlstance ring 107 to
move to the correct focussing position'which are
comparable td those provided in tﬁe embodiment of

he
9a,

d at
out.

e%]‘lc%p ﬁrsal l’%i%ﬂ% & int?rteté}% iﬁ(ﬁe sec’f]tg'?s %ég 110
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drive ring 106 i medi ately rotates in the opposite direction
(counter-clockwi se), and the sectors 109, 110 5 cl ose the shutter
faperture 116 (as indicated at T2 - T3; P1L - P2 in Figure 14). After the
sectors 109, 110 have closed the shutter 2perture 116, the drive ring 106
cont Mafres to rotate counter-clockw se, and in due course of time its 10
abut ment surfaces 106d . press against the pins 107b, 107c, and the distance
ring 107 is nobéguzgsi A-1A anAswhisht widddnot theréferedibecdassiriked hat . of
the drive rings§@6hers a result, the ratchet teeth 107d of the distance
ring 107 are noved i rd dir ction, and when the parts
reach an ensuing |n|EF ﬁBBiﬁmgSnnSFeahFBﬁttﬁétﬁﬁﬁﬁhpoﬂpl5ﬁe1é§9v t he
ratchig7paxd 1aasc31beaaembddEMeﬁtﬁ¢cga&ﬁdmaﬁbbuoas%%$¢a@beﬁhandBmkmneef
ring ere e st t he .di st rin st Qps nmeans o
the gear 102, F%g éﬁy 8058?8£Fn8r8H3d09cFgugger o eBanbeﬁﬁt %%1053

i ndi cated at T8ingTandPghe &3stanfegrirglmpy kdtefrnatisedyd benaoiamged

when t he |n|t|%é ﬂgﬁbE QnthgtrEQGEeglﬁEa¥@ c ahgerggwgggggklon 113a of the

h
ratchet paw 1 I'S re ai ne e Tecessed port 107e, a rear
end portion 113b of Iheadéathen,palthmmgh wﬁncﬁhESaanFhée§FGéb@ﬂ t he

ratchet pal ldgneaprghts, ! fatBRepatbelA! biBN£biiRd GRUSHS catls! urn |
detection switch 115 to_effect an OFF operati on, hat a return SI nal is

i nput t ed0t o t NRSELRREERL CPPERLEN PﬁeFBﬂyr?EPSFﬁFNQ §estan°etwg
cycle to its lﬂstpﬁéféfﬁéd tRae, eaodisenbsell Ehoua &nb%elﬁaua-pp@hldEd

wth means foreeplAEohL g kb g Ohol gl ahoBgEy ASGIAL U8 TBLG e e
enbodi ment of aroﬁﬂd an outer peripheral portion of the distance

~ member, and that a pinion meshing with this gear is

15 provided together with the ratchet teeth. '

) In the embodiments described above, in an
automatic focus/exposure operating apparatus for a
camera which is capable of shifting speedily to an
exposure operation upon completion of a lens focussing

20 ~ operation, it is possible to prevent an exposure error
from occurring due to the focussing operatlon of a

distance member.



Figures 1-10 and which will not therefore be described further. It should
be noted that although, in the above- described enbodi nents, each nmenber is
arranged in such a 5 way as to rotate around a,shutter opening, the _

"~ drive ring and the distance ring may alternatively be arranged as -nenbegs;
that nove linearly, and reciprocate. In addition, although, in the "'fE?
above-descri bed enbodi-nents, ratchet teeth are forned at an outer 10 7
peri pheral portion of the respective distance nenber,. it ispreferred that,
as disclosed in Japanese Laid-Open Patent SpeC|f 0337/ 1987, a
~gear is provided around an outer. lperl pheral - Mﬂﬂl Emﬂmluiﬂgt ance rrenber,
and that a pinion neshing with this gear is. 1 ether with
the ratchet teeth. In the enbodi ments descri bed. above in an automatic

- focus/ exposure operating appggiggg for a canera which is capabl e of
shifting speedily to an exposure operation upon conpletion of a lens
focussing 20 operation, it is possible to. prevent an exposure error from
occurring dgg to the f g autitihaii Eodus shﬁéaoﬁeraeﬂaﬁr CLAIMS 1

An autonatic focu osure eration appa t rising a
e o CAPRATOERe, For o camard, (S lRlRG 2 GPive Rapbet, 2Theno nf

di st ance sebylagmmtﬁhemdhrrommedrhyznlcnnttatueiregiﬁ- a foeamanlsn1by
novi ng t oge | e n nin aw
for engag: ngneplesl sbtelrd Bl ¥or drf0fnd & Tond sofubBily” 19 P2
nmovengnt thoechbanism by amwmg caqgether onithtsaid dvivesmegbepedinti on; and
a bl ade OpeBhEQd‘i'r‘é%aﬂgn{m‘H‘%éﬂrYﬂéﬂbéﬁl £6F ERGAGLhYCwitnasald OPEN

said bl adesfvvhen sat rivi gt
ocal distance setting member and preventlng movement o
thereof 1n the. opp031te direction after a focussing - o/
operation; and a blade opening/closing mechanism which
10 is operative so as to open said blades when said driving

member drlves sald lens focussing mechanism in the said
one direction and which moves in the said opposite
direction after a focussing operation with said focal
distance setting member retained by said retaining pawl

15 said blade opening/closing mechanism being disposed

‘ between the drive member and.the focal distance setting
member and said blade opening/closing mechanism
executing an exposure on the-basis'bf a phase difference
between said driving member and said focal distance

20 setting member. \/
2. - - An apparatus as claimed in clalm 1 comprising
a counter for countlng drive pulses to the motor from
the control c;rcuit from initial operation of the
apparatus to the time when the lens focussing means is

25 so held and for comparing these pulses with known data,
any said error being corrected by supplying a required
number of additional drive pulses to the motor.
3. - An apparatus as claimed in claim 1 or 2 in
which both the drive member and the focal distance

30 setting member 'is a ring member.



“ menber drives said | ens focussing nmechanismin the said one direction and
whi ch noves in the said opposite direction after a focussing operation with

, said focal distance setting nmenber retained by said retaining paw, 15

~ sai dbl ade openi ng/ cl osi ng mechani sm bei ng di sposed between the drive
nenb&&;and t he focal distance setting nenber and said bl ade openi ng/cl osi ng
mechani sm executing an exposure on the basis of a phase difference between

said driving nenber and said focal distance 20 Hlﬁmﬂlumlmlﬂﬁm 2.
An apparatus-as clainmed in claim1 conprising a ting drive
pul ses to the notor fromthe control circuit fromihithal®™ ofer&tion of the

apparatus to the time when the | e focussing neans is 25 so held and for
conparing these pulses with known data, any said error being corrected by
suppl ying a required nunber of add_itifonal rive pulses to {he notor. 3.

An appar at us4as cl ai med Afh 3R UG Lo/ QFRRFUER PPRTREYPRve nenber and
the focal di apparatds forctd icwmeribstantially adiitéreinbdfose

An automatic .focustexposyre operation apparatus for a cangra substaptially
%% her of nber ORESTILEN R ¥ NG BE A 4R it R FhowieRrisia! 1Y,
Fi gures 11-1lérofFigueresc ddmidhywihdhe adcompartying drawingsanera provided

W th appar atgs as clai mgd d 40y ﬂoﬁd’é&rﬁvﬁfﬁ'apparatqs as claimed

in any of claims 1-4.




