I nt erchangeabl e Phot ographi ¢ Obj ective having an i nproved rotation control

nmec smfor the diaphragm qperating ring The present i nventi on relates to. 4~
an :@chdngeabl e objective provided with a di aphragm operati ng r;@d,@nsch?7 -
is roltatabl e between a rotation range for diaphragm presetting and a 7
position for automatic diaphragmregul ation, and, nore particularly, to a 5
rotation control nmechanismfor the di aphragin operating ring used for &\
changeoVer bet ween the said rotatabl e range for di aphrgam presetting and
the”said position for autdnbeichangeaphe Rhoteagrprhic iQvjectivehgwiggaphi ¢ canera

of automatic exposure contrql Bﬂ%v%@%o@%ion 8&&‘!:89%3995’&15& adopt ed eit her

the di aphragm priority node In whic aphragm val ue IS preset on the

obj ective by the user and : PREL; SERAt e exposure i s
automatically regulated in the caner a body, or the shutter speed priority
mode in which conversely, the shutter speed is nmanuall reset on the
canera 15 body by th’é’l SUBETSRfiinvRBtiEh T lgiert B a7 Biteapgppbin gbiective

exposure i s aut onatpreelded weglllaasethhrédm toberarﬂlﬁgrﬂm&damdfs irBtatEy1l a
COITbI hat I on Of dl a%hga&m ¥ b%atégrg rsapl%é tf%r g:l.pgﬁ r%egg se% blg%ga%ail lé/ 4 ggtg'l!o?it Ed

for appropriate exposure. nter ve FG5§6d Wi t h
a phot ogr aphi ¢ candea atopating dt-#@tmgml‘neselmgs g, MMWCBXMr@ a

control functizon, Qpegi ofneesft&o@%aﬁfmceat Qb étagﬁtag%pefgt&aglmt;ws%aafor

di aphragm operating ring provided wt rotatlon range for- manual ly pre-
setting the di aphr &§APIREVEE hatveeR dhai sIRrREMPIT srpey Tesddiaphrgan G’I’F/a?ﬂfétng

referred to herei nahéiethedsadd HABYEJonARSk AupOiithé AlabRFfagalUi@BbtLordli aphr agm
regul ation (Auto, referred to hereinafter as A-position) for both said

shutter speed priority node and said progranmed node, since information on
whet her the di aphragm gpghatagrgphic ganeeupf es tbheet it e:awger@rcbnh:eolAtppsihta'son

hust be 30 E) ran %L%Jnetq_#xﬂlyq gd:&ﬂ:gﬁ r é’aitlpngg yth.'e Ng Véé)ﬁ..“f%%r ng&' C&toé % which

di fferent exposure contro hani"snms are activa ng-on t
M range and the A-$bsidiaphragm value is preset on the object:Lve by the user and the

shutter speed for appropriate exposure is automatically regulated
in the camera body, 6: the shutter speed priority mode in which
conversely, the shutter speed is manually preset on the camera

15 body by the user and the lens aperture for appropriate exposure
is automatically regulated, or the programmed mode in which a
combination of diaphragm value and shutter speed is automatically

regulated for appropriate exposure.

20 An interchangeable objective used with a photographic camera
.adopting these three modes of automatic exposure control function,
or different exposure control functions, must include a diaphragm
operating ring provided with a rotation range for manually pre-
setting the diaphragm value in said diaphragm priority mode

25 (Manual; referred to hereinafter as M-range) and a position for
automatic diaphragm regulation (Auto, referred to hereinafter as
A-position) for both said shutter speed priority mode ahd said
progrémmed mode, since information on whether the diaphiagm
operating ring occupies the M-range or the A-position must be

30 transferred to the camera body in view of the fact.that different
exposure control mechanisms are activated depending on the M-range

and the A-position.



Any uni ntentional change-over between the Mrange and the A-position nust .
rel i ably be avoj ded. and, in consequence, suitable change-over | ockin o
mechani‘sm and unl ocki ng mechani sm have been necessary. However, the @ -
structure for the connection between the 5 | ens barrel and the canera
body has inconveniently nade it difficult to obtain a large rotation angle

f or .change- over between one end of the Mrange and the A-position. This has
gi v&p ri'se to various problenms with respegt_not only to the strength but

also to the degree of freedomfor design. Particularly in an objective 10

of ‘a relatively |arge 8rarkedarentigeal; shangeopvermrerespt Hien MrraRaft 3%h &S nust

be large, but the 5qiattdh a0t @ediardytba A6 @A add,0LABIcheeqichad s xRl tanlg

| ever which is rotatable together w tﬁ t he di eh. a operﬁti n {‘i ng, i s
restricted by the PXRU9eaNT% 1OF<1PASSTOEMS™ ?’%PS, “g%‘g‘{rﬁﬁtmef %"‘jr?g‘c 26 BRThust

be sonetines real i aetbsidry. Bbwdvee, et strfuctine $or ahgtdionnbctita bétwege-theer

| ocki ng mechagi sm ese_pr.0 1) onsi ' i \
respect to Fi gs. 11%{)1‘ %gf)glt E'lé‘?ar%ggﬁ%gﬁ%?%gpg}a%wﬂ%’g%vﬁﬁgh %%\%Vgaiﬁ %fl{lg e
known constructionte Rbgaimt Laygs potatipmtaagielfoy chenaetaved Parween onesghidews

3 to a nmount supposg €hEn@-xihn§Q dnatnd RlSodTRUGH, IiHiE Rad Hided agBablyy engaged
into a nount ring 4 provided_on the canera body B. A di aphra%g}‘o era%g
ring 5 is rotatabl ‘Fﬁﬁ&ﬁt%‘ﬂ’bé?%Hatﬁges"ectth’é“bﬁflg Bethe FEFSP e2hBunt
support ring 1, aneoahdi aggreags FoéatonNpy dEgidh . adaptbchlhaplpeanr ai abgective
integrally w this di . ratid.ng rin LS. 't orted
bet ween sai d %untoguapp%%%ﬁglg%q%g%eﬁ& l?%eteﬁb%ﬂ% f?tr?ézgé'? a%ﬁgla«fi gg récé%
rotating ring 6 i sMpraggpdustube Haggel dphriagmratatienranglsn of r i apggn
ferring lever 7 prohRehbfhnl ePMRePinl MvesalificHi AP REAMELE O RigkBller Wich 6
and this diaphragminformation transferri ng | ever 7 extends through a
circular arcuate nbe¢KiarhnropiRPerating Findyis resketaredi e tha Rl #H§ ¥ and
engages with a di aphy agant Hiagabl that’ €5e métigibe \tiist Mg lsoniétimds ealized he
canmera body. e di ragm.,3 i nfornatianreceiving lever i
operatively aggs]oci 3?8%ewgﬁ$ gfvtattlrei 3 eggr“%s?lgs'fhc?r 8%#@? sﬁ%m%?cﬁ%ﬁrﬁerfﬁ%ﬂ' of
an automatic exposure control circuit and generates an electric signal
corres- ' These problems will now be considered in detail with respect

to Figs. 1 to 3 of the accompanying drawings which show a typical

known COns;ruction. A mount ring 2 is integrally connected by

20  screws 3 to a mount support ring 1 so that this mount ring 2 is
detachably engaéed into a mount ring 4 provided on the camera

body B.

A diaphragm operating ring 5 is rotatably mounted around

25 the outer periphery of the mount support ring 1, and é diaphragﬁ
fotating ring 6 adapted to be rotated iptegrally with this
-diaphragm operating'ring 5. is rotatably supported between said
mount support.ring 1 and the mount ring 2. The diaphragm
rotating ring 6 is proviaed'with a diaphragm information trans-

30 . ferring lever 7 projecting from a part of said diaphragm
rotating ring 6 and.this diaphragm information transferring iever
7 extends through a circular arcuate notch 8 in the mount ring 2
towards the camera body B and engages with a diaphragm information
receiving lever 9 provided within the camera body. The diaphragm

35 information receiving lever 9 is operatively associated with a
vaiiable resistor (not shown) forming part of an automatic

exposure control ¢ircuit and generates an electric signal corres-



-3- ponding to the angular position of the diaphragmoperating ring 5. As
shoywn in Fig. 1, information is given to the canera body as to, whet her the-
di;aphragm information transferring lever 7 lies within the Mrange or at f
A3 position, and what diaphragmvalue is 5 - | taken by said di aphragm
mation transferring lever 7 within the Mrange. Referring to Fig. 3
showd ng by way of exanple the well known change-over nmechanism for changi.fg
.over between the Mrange and the A- po§iii‘on, the nmount support ring 1 is\o¥
provi ded at a position 1Q - corresponding_tq.one rotational .end of the
i range (e g ToRelan e il PRk AT PR RE e BEest Bt PP LE8, FBgptndi ng

- to the A-positiasnshdvnhin adgall,y iegdxmadiony 15 0dixkh oto ebatdamérapibady B3, td 1,

. respectively, i r b t l.3s y. r j.on

Cor od spri g Pegied e ERAME SoBte ! MALEL LB e THIRIERELET, |
i s provided in thesMinange oxuat fbe Avrosibidngciidiyhet dderhragn uedpedd t o :
receive tese riay iNs& i SR SnkOrmakion A2dnSLIIRORG Seddy YN DG hNEhe
button 13 adapted for inwardly . displacing these pins 10, 11 against the

bi asi ng ef f ect *5F2%¥&i*d conpression coiled springs |0a, |la.  Reference
nuneral 14 desi ghatmeSefridg to Figpes atodingnky adalyovf Rgatglieathe webf kinben

di aphr agm oper abLig, LL00 wa Hidslhed Enddi A0S e - Hd Dheh ek NARTE- OVEr
mechani sm it has en possiole to-ensurg_e /00 opera?l on ow thoot any

probl ens so | orkeak-poRbtiont ethehaeydabuprosh) g kelshprowided atoanredtéon t he
camera body IS 2prespondfly 2HGnANESEALRERAT bia edbsd MAEsndeClid Jg.DotnieEN the

two rotation control gl ns 10, 11, or .in other words the rotation angle for
changeover bet FEBHhieNE ARAXAFIER PR ABRIHON PFFHPoReits &Pl y | ar ge.
However, w th akRpbsiitdes hargerddialBbeRedridiagwdeidnngontiod slinst Bncalferr] to

o7 obl oms, Such TREPTIRTTF CPRRE E79 SROTHCBPLY 10, BOSFEN BBREFORY pins 10, 11
and a restrict edmpitegsien ¢biled epovingisoloahdlale segpectivelatcofiadtaphrrgm t he
i nventi Onlgr"ar%pgfhﬂiﬁevgﬂisdslis provided'in its inner surface with a locking
' groove 12 adapted to receive these rotation control pins 10, 11,
and supports an unlocking button 13 adapted for inwardly displacing

-

these pins 10, 1l against the biasing effect of said compression
coiled springs 1l0a, lla. Refeience numeral 14 designates a

20 tapered flank allowing rotation of the diaphragm operating ring 5
within the M-range. ' _ .

With suéh known change-over mechanism, it has been possible
to ensure good operation without any problems so long as the
interchangeable objective actually mounted on the camera body is

25 such one which permits a distance £ between the two rotation
control pins 10, 11, or in other words the rotation angle for
changeover between the M-range and the A-position to be
sufficiently large. However, with an interchangeable objective
requiring said disténce 2 to be small, the mechanism has only been

- 30 reaiized at the cost of various problems, such as insufficient
strength of the rétation control pins 10, 11 and a restricted
.degree of freedom for the design.
In accordance with the invention there is provided



an i nt'er changeabl e objective conprising a nount support ring for attachne
to a canera,body, a diaphragm a di aphragm operating ring supported by t
mount - support ring -and having a di aphragm presetting rotation range for
ﬁhnually presetting the diaphragmw thin the said range and an automatic

di aphragm regul ation position in which in use t he di aphragm position can be
autpo- matically regulated froman attached Rafrer a body, two rotation
corig ol menbers. provided at angul ar positions corresponding to one end of

t he di aphragm pr esat integchatigahbla obgegﬁvandontdtitshe; komoun:asudaam IxGng

di aphragm regul at i 05| on_ respectivel the tlon cantr

bei ng. bi ased to prég’] et &ﬂ?’é’f 5 u‘f%ﬁfﬁl%ﬂdyl'o% '@arggbvae% 'hrsa anoxﬁ'fa%mg
di aphragm oper at i ngngi ssgppades &y tie mecnt \auppbet rrdhatandnhmmmldlargmmms
selectively in de ggg upon.- I'Ye RO rin

unl ocki ng nenber %%QQ&‘ a ?g%ttkggb%a%ga %&néﬁ*ﬂqy%ﬁetgtg g%ir'\‘ gc%het ?g?pmr%er S
when received in meh#md#bﬁngagir gange mddarsph&e@aﬁiheﬁmaﬂ regelatdeni ng

groove against theigk; Bi@siRWi¥hCen A2 &d QibSBAghpdsitiod L%snta@oaﬁeéatlon
control menbers are relatively spaced from each other in the direction of

the optical axis, 2ty GPFHAted FrrBnpR2ttached sgmera Bodits §¥p Fotation
sufficient extent doAtidle nedbdlrdlipk6eide@nat @nlal &Pl €icAb ¢bHr@sHdnagng to

rotation control nenber er of the two aced i al S QnS., The

[ ovent on wi || pe SH8oEHd lehs, apSiasn Rmannen ity oreran, EHGE 9 o

drawi ngs, in1ohi clautomatic- dﬁ@:aﬁm(rﬂutntﬂmdpamyx rsnactmu.ymww ncitadaen
barrel of a photo QBi ? f e
Mrange and the Ag{)gs ]ion 0 §% h!fnoqg agm o era Q ra% ﬂé‘ g?gwa\e%dr&ghged;
Fig. 2 (described lgbking groove geans on t-h«eh-aahmugz omaltm ring adapted -to] |

in Fig. 1, show ngebbevedRheCtded®ion RRREESL Bbmbédt sél@c’i:iwfiﬁddéy&haeﬁéke
canmera body; Fig. 3 (described above) is a section show ng! an | nport ant

part of the wel | WREMFhReERAEHYS BPFUHOBNEH RS0t bREhIBNURReking member
: 15 adapted to bear against the rota_tion contrecl members when received

in the locking groove to displace them out of the locking groove
against their biasing forée, .characterised in that the two rotation
control members are relatively spaced from each other in the
_ _ direction of the- optical axis, and the. unloeking member has a
20  portion of sufficient extent in the said direction to be capable
| of unlocking a rotation control member in either of the two spaced
axial positions. '
The invention will be described by way of example with

reference to the drawings, in which:



M range and the A-position; 10 Fig. 4 is a section show ng the’

( espondi ng part of a first objective enbodyi ng-the present invention;
S:is a partial .view of the diaphragmoperating ring as seen in the S

diTection of the arrow Vin Fig. 4, Fig. 6 is.a front view show ng the

essential part of the 15 di aphragm operating ring, Fig. 7 is a partial

vi ew of ‘the di aphragmoperating ring as seen in the direction of the arrow

VI1.in Fig. 6; Figs. 8 to 10 show t he- & aphragm operating ring in the Ienv\*

-barrel as held at the mininumlens aperture position 20 ‘within the

M range, of which Fig. 18 (Aeseribed@beyrlofisthaeasseieri of thartarrel 9 9 s a

partial view a§h§t§ﬁ&aﬁ:ﬁlct B@;é&i@&%h@@u@f b¥ hﬁyaéf QWaxhﬁiel HoWithe M-rafge Fig. 10

is a section taken_along the |lin ' in g 8, Flgs 11 to 1350Wthe
di aphr agm oper &8¢ der ARG shbt® 8‘f "’25 dlaphf REFRHLIPY P9 o SWATTAR9R?Y. 11 i s
a cross-section of Fie 2Jdesniribéd pavte) Es(a skdtich aalpar bidlg uhew;as seen in
the diregtion t I I 1 ct| t aken

al ong th% i ne9§<I |1 % ﬁgdp%y A lii’&imlgthe &%ﬁ@%ﬁg & b;J;;iﬁe(]:'t ?%rﬁghowg%g t he
essenti al partmwn%ﬁo?mtgﬂcameraem@dl ment of the present invention; Fig.

15 is a partial Vi egass 38&4triiBed RBow) ¢6td %@c@ifont BRowting OM X¥pddtabt 9. 14,
Fig. 16 is a section show an the essenti-al_part of a further enbodi nent of

the present in§&fit Pénthesgell known meghapdsm for,fipngs-ayer PPOREAI™ect i ons
show ng t he esserdngal armalthe of-pasiciibey | nt er changeabl e objective enbodying

t he presepnt inventi Fi | ng |ines
XIX - XIX"and XX - 4 ll‘i 3 ggi‘-?go%r espec% Vel 68&%’& é;a%t pe(r%spect I ve
vi ew showi ng oﬁér%-‘r Ob:h%ctlim Miagrélﬁt Pngs%nﬁmeyti@!f ' Figs. 22a
to 22f are frontal pggctsd @8Sa ngiélﬁofséﬂnﬁiQAMagm operating ring :

as seen in the direction of the arrow V in Fig. 4;

x

Fig. 6 is a front view showing the essential part of the
15  diaphragm operatlng ring: _ ' ' ' '
' Fig. 7 is a partial view of the dlaphragm operating ring
as seen in the direction of the arrow VII in Fig. 6;
Figs. 8 to 10 show' the diaphragm operating ring in the
lens barrel as held at the minimum lens aperture position
20  within the M-range, of which Fig. 8 is a section of the essential
part, Fig. 9 is a partial view as seen in the direction of the |
arrow IX in FPig. 8 and Fig. 10 is a section taken along the line
X - X in Fig. 8; _
Figs 11 to 13 show the diaphragm operating ring held at
25 the A-position, of which Fig. 1l is a cross-section of the
esSentiai part, Fig. 12 is a partial view as seen in the direction
of the arrow XII in Fig. 1l and Fig. 13 is a section taken along
the line XIII - XIII in Fig. 11;
Fig. 14 is a section showing the esséntial part of another
30 embodiment of the present invention;
' Fig. 15 is a partial view as seen in the direction of the
arrow XV in Fig. 14;
Fig. 16 is a section showing the essential part of a further
emboaiment of the present invention;
35 Figs. 17 and 18 are frontal sections showing the essential
part of another interchangeable objective embodying the present

invention;



part of the control nmechanismin different states of operation; Figs.- 23a

to 23c are side.sections show ng said essential part; Figs. 24a and 2 ar e
views‘as seen in the direction of 10 arrow XXIV in Figs. 22b an , T
respectively; Fig. 25 is a perspective view show ng another enbodir f
the rotation arresting nenbers; and Fig. 26 is a perspective view sh ng
anot ‘her enbodi ment of the |0Ckl ng groove of the di aphragm operating ring
andthe 15 rotation arresting nenbers.5 n the first place, a procedur e
for~determning the rotation angle for change-over between the Mrange and

the A-position and readé@®- Wyanh?3 arfgrectdRBlItaker aleradined FIEmMiXwi | |

be expl ained on thghdas s & igm_@_fj_qc gggﬁcltwélyglat a. 20 The rotation
range of the dlaphragmlnf rmatlontrans ferri ggvier 7.0s_limted bé an
angl e ([err] in Fig. 1F‘%efinid HBETREATK'S 3&?1 Fary “8f°’é?df’5cté‘ﬁtr R

formed in the rmunhrresugnemeﬁhexss angl e Sk depends on the follow ng factors:

1) Th b f W f h
(1) € nunbgr or pa ?é%% fZg%. bP a&-gefirgﬁggi Je}: ﬂ:n% %"I%Wﬁn% é:hg n dsseﬁtia-li €

nunber of points neces _ |n|t|on 0 ane is t
nunber. of paw s al Bert 9€pehef eqantrabltgecbh%@ iy m}éffe#qntl stagss pfedperationihat

three pawl s are fornmedrigst RBg @WThodliaFBNéide( ddctibs RASHINgOBSi d0bsddme1 0B S
2a in the nount rlngrz 30 . Positioning of these three paw s 2a

at regular intervaP $houl d be avoi ded so as to permt the nount ring 2 to
be received in the rmum'ﬁ.gs.l Rga indt 24b eaerriawh oty sedtl \in atheadpactiaiiodr

angul ar posi %éon. arrow Veyer, Lgut_titsgls #hh %@BScﬁ%\igel on}one side mght bring

the opti cal d°tHe canera body out
of mytual alignnent. T&igeds @h@see#ﬂweawey%%ﬁmnetwh%mmmS t he

pawl s 2a are arranggddt rétdleeby drseding naders; ana _

Fig. 26 is a perspective view showing'another embodiment

of the locking groove of the diaphragm operating ring and the
15 rotation arresting members.

In the first place, a procedure for determining the
rotation angle for change—over between the M-range and the
A-position and reasons why this angle should be relatively
small will be explained on the basis of specific numerical data.

20 The rotation.range of the diaphragm information transferring
lever 7 is limited by an angle (Gk in Fig. 1) defined between
‘each pair of adjacent pawls 2a formed in the mount ring 2.
This angle G depends on the following factors:
(1) The number of pawls 2a formed in the mount ring 2

25 _ The number of points necessary for definition of a
plane is three and the number of pawls also is prefer-
- ably three. Thus, it is assumed here that three pawls
are formed in this embodiment.

(2) The positions of the pawls 2a in the mount ring 2

30 Positioning of these three pawls 2a at regular intervals
' -should be avoided so as to permit the mount ring 2 to
be received in the mount ring of the camera body only
at a particular angular position. However, putting
_ these pawle'all on one side might bring the optical
35 ' axes of the objective and the camera body out of
mutual alignment. To meet these mutually contradictory .

requirements, the pawls 2a are arranged at intervals of



130[err], 115, and 115[err] (3) The operating angle for nounting or

de achl ng of objective and the angul ar di nensi ons of the paw s. The

&? atl ng angle for nounting the objective onto the 5 - camarau
DGB# dépends on the interval's at which the paw s 2a are arranged. Wen the
angul ar di nensi ons of each pawl on the objective corresponds to the angul ar
di mensi on of each pawl on the canmera body, the angul ar dinension of the —~
~paw nust be |ess than one half of saj ¢ lllerr]S. 10 \;3
Accordi ngly, the operating angle for nounting or detaching the objective
will be nore than one pgd, PfsClin£Ri4?. for O exanple, 60. Typically the
angul ar di nension of every paV\A wll be 50[err] with an all owance of 5 for
nmounting the obj eCt(‘3VWB eddi@n 18 ReU¥ount®ng or detachihy dBHAREGLE RS

di mension [err] of the no or [Te egﬁen eﬁgg S. Z2a 'S prefrerred
that the di aphragm i nf 5ne gaoplar.d GO APRRLL B PS5 rotatable within a
range which is as w de'n&sopmbekangse fidratouniténg) ahe ot et sivieoomad tBO

bet ween t hose pair of ggw‘: r Y, of 130
. The anglge [err], theretore cgwgé’%gdgoogldgﬁ%g@%%gt%ﬁ%{& ?’Ré ea%g%lvw S

m nus ‘the paw angle, #aare WEG-SOW@%@heWkﬁraBMWQ%PGrW| on
transferring | ever 7 hgsuil 6% the objective corr s%%ﬁés’il%etﬁeaﬂﬂﬁugj: dimen¥idnh

al l omance of 2.5 (circum ference length mnmmwith a radius of 23r’rfm
towards the maxi mum | ¥ S3FR AYH °’hﬁﬂet%@eﬁ FSY+ itHA, 2n9Eie Girensign PE
Wthin such range, thetrenghel ﬁnast]heosmss whart lonk e ol esphdags?x nf or mat i on
transferripgg lever 7 c

fr s
aperture in the Mrange °Q A om%mt anﬂ%iesf %@é‘ %pg}nde@? J[?] as
mentioned in the foll ongbm‘téw aﬁﬁl 1(45)“#?1@&%91“@ {@rfr pf dﬂ-5t hefoti aphr agm

information transferrigmad®e, 60° . Typicalllﬁvéfez:xé\ll%ﬁlémensxon of every
pawl will be 50° with an allowance of 5° for mounting the

objective onto the camera beody. -

15 (4) The angular dimension © of the notch formed between the

pawls 2a .
It is preferred that the diaphragm information trans-

ferring lever 7 is rotatable within a range which is
as wide as possible, so that the notch 8 is formed

20 o between those pair of pawls 2a which are separated by
the interval of 1309. The angle Gk therefore éorres-
ponds to the interval of the pawls minus the pawl angle,
i.e., 130° - 50° = 80°. |
The diaphragm infbrmation-transferring lever 7 has its

25 . . rotatable range of 75° with allowance of 2.5° (circum-
ference length of lmm with a radius of 23mm) towards
the maximum lens aperture and the A-position, respect-
ively. Within such range, the angle Gk over which the

_ diaphragm information transferring lever 7 can be rotated
30 from the minimum lens aperture in the M-range to the
' .A-position depends further upon a factor as mentioned:in

the following paragraph. '

(5) The angle O35 of the diaphragm information transferring

35 - lever 7 itself

The d_iaphragm information transferring lever must have
- sufficient strength for exact transfer of diaphragm



T.Fl,e di aphragm information transferring | ever nust have sufficient st rengt h

for exact transfer of diaphragm informati on. \When such requirene S
satisfied by a transferring |lever having a circunferential |ength of 1L
wth a radius of 23mm the angle.[err] is obtained by. [err] 5 (6) I

nunber of steps-n fromthe maxi numlens aperture to the mninmumlens
aperture.within the Mrange The exposure control circuit in the canmera body
rec@iwes the diaphragminformation withintRe-Mrange as a nunber 10 '
of Steps fromthe maxi num | ens aperture to the actually- used di aphragm
val ue(e.g. five steps mher?“tfﬁﬁnaﬁ&%‘num‘?’éﬁé‘cﬁd‘?ﬂﬁﬁe@e?g ig. iat&ﬁﬁi%‘ﬁ@” &
actual | y-used di aphragm valrdfsferr@ng 1&kex @matimy 4. SirdtulfFrehOialabemjihest | Ve
having a maxi nrum | ens aperjgure, of 1.2 .and I ni pum_| ensaperture 1 ]
of 32, so that such obj ect%m\’?erfr%s _’bae%i_éﬁl.c’efa?%g"_‘dea evavl’“?ﬂe gjr%lsnﬁgéaelftegn%‘{’ng
up to 10 steps, i.e., n = 10. (7) The rojgthge angl e M}of t he di aphragm
information tgansferring |ever 7 p8s =ump—dhapty=ag® @l ue As the nini num
unit of diaphragminformation, 1/3 step 20 - must be reliably

transferred to the expqsyrmeCive®! of iskEpE h- £A%S URE dakimin 1dHsSapaics et

Is satisfied with a circunmerential displ ac{gmenf_t’r, the variable resrstor
by 1nm said variable resimmme ation angl e
1/30 corresponding to 1/ 3rhgbexposure controlstixruis imbthe mededny bodereteives

Accordingly, the rotation anobg hel iLP&mQLf&h.gw{En?’g}.e M-range as a number
i nformation transferring lever rtse er unit dia- phragm varue is ‘é%bout
6[err]. (8) THR rotation @fgPteHsefrqm &he tmeximim dpns gReYHvES riethe potually-

transferring lever 7 fromddag dilaphragm bENE (SNE" EWE stlpd MBer\tRE Shaxii Bt
wi thin the Mrange ' '

lens aperture is 1.4 and the actually-used diaphtagm
value is 8). There are 9.5 steps for an objective having
a maximum lens aperture of 1.2 and a minimum lens aperture
15 . of 32, so that such objective must be able to deal with

a range extending up to 10 steps, i.e., n = 10.

(7) The rotation angle Oy of the diaphragm information

transferring lever 7 per unit diaphragm value

As the minimum unit of diaphragm information, 1/3 step
20 : mﬁst be reliably transferred to the exposure control
“circuit. Assumed that this requirement is satisfied
with a circumferential displacement of the variable '
resistor.by lmm, said wvariable iesistor having a radius
of 28mm, the rotation éngle 1/36M correéponding to 1/3-
25 " step is obtained by:

.
1 x 360 -
1/39M 28x2xT%® 2

Accoxdingly, the rotation anglé GM_of the diaphragm
.30 - information transferring lever itself per unit dia-~
phragm value is about 6°.

(8) The rotation angle O, of the Diaﬁhragm information

transferring lever 7 from the minimum lens §pérture

to the A-position within the M-range
35 :

—-— °- -
9A = 75 GJ nQM



35 [err] -8- This gives: [err] 5 Thus the rotation angle
[err],is limted to an angle as small as 5. Assuming that, in the knewn.-.
mac-a-.lsm as shown in Fig. 3, the rotation control pins 10, 11 are formedss,
_Ies | @, - 11 b respectively having diameters of 1.5mMmto receive the

) sion coiled 10 springs 10a, |Ila, respectlvely, sai d plns
10, 11 must have dianeters of at |east 2nm Wth the di aphragm operating-;
ring-5 having an inner diameter of-28prg _and holes | Cc, |lc adapted to d-ﬂ
receive the pins 10, 11, respectively, which are 3nm déep, t he di stance

[err] 15 : bffiwegivesai d holes 10c and |llc is obtained by [err]
when [err] is 5. So long as [err] is limted to 5 the A '

A 20 di st ance bet ween the holes 10c and |Ilc is as small as
0.2mm at the narrowest positi @ arms, |ﬁ1©8nse.qusr&:e— shere is a danger that
these holes 10c, |Ilc fornmed in"the nmount support ring 1 m ght be destroyed,

for exanple, as the user violently rotates the di aphragm 25
operating5ring 5 when Thwe tisj eotation| angip )y éd bimited e ammmgle Ivsdy. In

‘accordance with the prgagntad BPeNtdsQlim:dghend sl ottg; 118wk Hech iy ns 10, 11
are spaced fromeach other in the dlrectlon 30 of the optical axis, as'.

seen in Figs 4 and 5, ¥bshewn dngfigs fhdhRotRTatith FEREEaLi wg*ﬁ 1Qufif ci ent
strength even when. thea:&ng&ﬁneheﬂﬂh Boies sOB) L1Breapesta vaBNthaonas .

Specifically, the nount. support row ed _at tion
circunferentially spacée(?m??%rﬁ 850 gg’f‘her r%'%/)e an angu?nerfr gafsnaﬁ%éled

correspontidng to the reprang®nioa, lla, respectively, said pins 10, 11 must
have diameters of at least 2mm. With the diaphragm
operating ring 5 having an inner diameter of 28mm, and
holes 10c¢c, llc adapted to receive.the pins 10, 11,
_ respectively, which are 3mm deep, tﬁe distance £
15 between said holes 10c and llc is obtained by

—

g-f28-33x2xT

3600 X5 -2=0.2mm

~ when QA is 5°. So long as QA is limited to 5°, the
20~ distance between the holes 10c and llc is as small as
| 0.2mm at the nar:dwest positien and, in consequence,
'there is a danger that these holes 10c, llc formed in
the mount support ring 1 might be destroyed, for
example, as the user violently rotates the diaphragm
25 _. operating ring 5-when the objective is mounted onto the

camera body.

In accordance with the present invention, the two rotation
‘control pins 10, 11 are spaced from each other in the direction
30 of the optical axis, as seen in'Figs 4 and 5, so as to give the
mount support ring.l sufficient strength even when the angle QA
is small as above mentioned. Specifically, the mount support
ring 1l is prdvided at positipns_circumferentially spaced from
each other by an angular distance cqrrgspénding to the rotation
35 angle for change-over between the M-range aﬁd the A-position
set as above mentioned and by a distance S in the direction of
the optical axis with two radial pin guide holes 10c, llc
adapted to receive the associated rotation control pins 10, 11



35 angl e for change-over between the Mrange and the A-position set as
above nentiqgned,and.by a distance S in the direction of the optical axis
“wigh two radial pin.guide holes 10c, |1c adapted to receive the associ .;‘i‘. ,
rotation-control pins 10, 11  which are, in turn, outwardly biased @‘
action of the conpression coiled springs 10a, 1la, respectively. The

di aphragm operating ring 5 is provided along its inner peripheral surface -
W t'Ra focking groove 15 extending in the.% . direction of the optical
axps to receive said rotation control pins 10, 11. The nmount support ring 1-
i s*a non-rot at abl eviHERpYe adBptEd - fHEVREAIR Bbtsedsinsissractden (afe the SORPERATIOD,
operating ring 5. dJdéelosidings WoAPVERLalSrdspesepaial ed by a circunferential
relief groove 16, which  is necessary for machining, into_a groove portion
10.  15a and a gr oove%rtiBWalggW%e&éB{’éﬁrg‘bg %e&%i‘\’/’ "_é‘%‘idafc’d‘ﬁaﬁ%ﬁnﬁ%tr ol
pin 10 and sai d r opetipberalostirficepwithld, lackipe grooe §5 ektendingsid aheed a
gui de hol e 1& radi end] i ah, i_aphra i ' 5 at
2 Cross area b sl sa. o sbel Aty 6 HolRiye" Pl £ REEAL o] lcpt:
slidably ‘gui di ng aPingnl8clilng Be mouny, ceppert Zinghl dis & SenrFetatrble prERS ded
at the bottom wi t hadiptetRRSLOAtAbEd upgoktest &l MiGphiARS ¥EE2R 1A rlihg 5.

unl ocki ng button over .the two rotatjon control_ pins and | |%§avm'thi na#he

| ocki ng groove so PHfatCHPIpPERFe1Y ifafrRiareh§ii hSErTmECretdal gi*1d8t d two
rotation control pégnevé(L6,]lihichespeanicessdryy. £&) machining, HTheo rapigadédven peoinionol
pins 10, 11 rve, ,4.n ner._ase.h revi oy e _ ' din
reference w t%-t heliang}’mﬁeae%gg%eggﬁ'fgopofﬁlbogéa%ﬁg %ﬁ g% érliggmg%igg?g |t%§§ri ng 5
agai nst one rot at | eEEOLRin( 1P @andi saidunetatAgn monkxlr 230 14 - t PRSPRFFIVS4E- when

the pin 10 is receinid i dobfed ACkhite 8602018 RALLI BN elhadRyl theowgh the hol d
sai d di aphragm operati ng ri ng,éiat t he A—€05|t|on when t he- oi ) 11 is
recei ved in the | ot\éPREAH GBEEAYIBP1I40E 151 2 SHog® | BRI iy SBLVIPE S BF;e15a
is fornmed with a tBEpenadsdidandlit® qidoswi 16) fo0tsAidaplyoduiding cinaphlatging

OB, 1 80, U Bl B RELAMES o5l U06n o
: extension plate l7a extending transverse to the unlocking button
over.the'tﬁo'rotation control pins and lying within the locking
groove so that the plate 17a may bear against the heads of said
two rotation control pins 10, 11, respectively, -
20 The rotation control pins 10, 11 serve, in the same manner
| as has.previously beéh mentioned in reference with the known
- embodiment, to hold the diaphragm operating ring 5 against one
rotational end- (the minimum lens aéerture) in the M-range when
the pin 10 is received in the locking groove portion 15a and to
25 hold said diaphragm operating ring at the A-position when the
| other pin 11 is:receivéd'in'the locking grobve pertion 15b.
Said locking groove portion 15a is formed with a tapered flank
19 ailowing rotation of the diaphfagm operating ring 5 towards
the maximum lens.aperture of the M-range.
30 " As shown in Figure 4 there is providéd a click-stop
' mechanism 20 between the diaphiagm operating ring 5 and the
mount support ring 1. In this méchanism,_the.diaphragm operating
'ring.S.is provided in the inher.peripheral surface with click-
'grooves 2la correspdnding to diaphrdgm value graduations other than
'35 the minimum lehs.épérture, a. click-groove 21b corresponding to ﬁhe
minimuﬁ lens apetture and a click-groove 2lc corresponding to the

A-position graduation, while the mount support ring 1 is provided



nmechani sm 20 between the di aphragm operating ring S and the nount support _
1. In this nechanism the di aphragmoperating ring 5-is provided in .
ner peripheral surface with click- grooves 2la corresponding to “’,
jagm val ue graduations other than 35 the mninmum | ens aperture, a-
clicK~groove 21b corresponding to the nmininum|ens aperture and a
click-groove 2ic corresponding to the A-position graduation, whil e the

nount support ring.1 is provided - 10- with a click-ball 23 adapted tQJ

be“received in these cI i ck grooves undeo -a b| aS| ng effect of a conpressi on
coiled spring 2 e,4n rot i on trol pin 10

is received in"the Ioc | ng g'r O%Vagg %d\c/)vgg %%‘?sezgfch ece‘}lgved I n

the click- 5 undegradiesid efifiectt € & thmneeﬁiqmnt:xkﬁld phringl22s Abcdwilded in
the same cli Ckb&hﬁ&é(f‘st\é@&”th%@ Ehe%b&lh@@'éonb?of SE&'l‘be@s'&cle{kﬁ‘edeh%egr oove

21c. The nechani-smin which l'ens aperture i's adjusted by rotation of

“the di aphr agm 528 i5¥g°Ye g Sh?"s%lqllklfﬂ%ﬁla?ﬁdlgﬁﬁemahl% FEickst
t her ef or es descgidded i1b ded &he. rdt@tion controlV pih tlheid ateéﬁ;banﬂe&hbesame

obj ective constru ted as S bee C ed_abov e ghan over between
the Mrange ant ’7’6?°b’85‘ir’]tef‘oﬁa’c ﬁg’bc %% &b etP Sg{"’d}e f’eé"s gfdcf IR |
unl ocki ng but tm 17'I’he5ued:hadiamgm wivih ble¢ less apeetuder asgdjasted bg

A-pOSI ti 0N NeVEly pegilly %tﬁwe geﬁegm et iilsOLHINE QJLEPP xchduwh SnBO%uch

depressed. Wien 15 m-operating-ring 51s rotated to the
m ni mum | ens apREhERE \%thrﬂtntt‘??@fm'? éﬁg‘efibﬁﬁe“’r getailon control pin 10 is

recei ved 1mFt he goﬁm%grﬁgﬁ%]&igﬁméeoﬁjegtﬁé ysoﬁéteueﬁémue B 'bé&n515a)

as seen in Fig 0 an er eby sai i a eratln ring is
prevented fr orﬁeﬁefiﬁedflﬁt’?‘f%r g‘?“é%e”"i‘—%Pe EF faﬂg %ﬁﬁeug'? 28 ment to
t he A-positi om-pohttionl oaklhegadﬂutetrem by /demredejpmees edhesunlaskiny bettact t he

rotation contrp) piko 1@y {,)e,} RE LG KL 9 %ﬁ%ﬁeﬂéﬂh&%j ph%gx%ohhx‘?eve

dlaphragmoperatlng ring rotated to t position the rotation
control pin 1109°8rs &eilord aﬁnsqih?eummm@ byt &7 15 pabraersessedt | Yehe :

groove parg i ongnk58)aghidgh peeatidl ringdy id1@otitaRNERER. GGk N@nki NG i S

prevented fromrotatlng toward the Mran e as, seen i n Fllgs 11 to 13
Rot at i on from?"l‘l"é ure within the M—range, th tion control pin 10 is received

in the locking groove 15 (more strictly the groove portion 1l5a),
as seen in Figs 8 to 10, and thereby said diaphragm operating ring
_ 5 is prevented from being further rotated. For rotational adjust-
- 20 ment to the A-position, the unlocking button 17 is depressed SO as
to retract the rotation control pin 10 out of the locking groove
15a and then the diaphragm operating ring may be rotated to the
A-position. Now the rotation control pin 11 is received in the
locking groove 15 {more strietly the groove portion 15b) and there-
25 by the diaphragn operating:ring is prevented from rotating toward
the M—range (as seen in Figs. 11 to 13). Rotation from the
A-position to the M—range ‘alsoc can be achieved by a _similar -
operation. . .
+ The rotation controI.pins 10, 11 are spaced from each other
30 ‘in the direction of_the_optical axis, so that'the_nount-support '
| ring 1 maintains the desired strength'even when there is available
a considerably small rotation angle for change-over between the
" M~range and the A-position. Assuming that such rotation angle 9
for change-over is 5° and the rotation control pins 10, 11 having
35 diameters of Zmm are centrally spaced from each other by 3mm in
| " the direction of the optical axis, while the diaphragm operating
ring 5 has 1ts inner diameter of 28mm and the pin guide holes
10c, llc are 3mm deep, the minimum acceptable dimension £' between



LA

A-posi-tion to the Mrange al so can be achieved by a sinilar operation.

[érr] The rotatjon control pins 10, 11 are spaced fromeach other 30  in-.
- the . di.rection of the optical axis, so that the nount-support ring 1
maintai ns the desired strength even when there is avail abl e a consi der af
smal | rotation angle for change-over between the Mrange and the ﬁ
A-position. Assuming that such rotation angle [err] for change-over i
and_the rotation control pins 10, 11 haw ng 35 di aneters of 2nm are
ceptral |y spaced from each ot her by 3nmin the direction of the optical |
axi's, while the diapieagindeprsialisi nge,r Lyg iS5 daindd bynner di aneter of 28mm

and the, pi n guide holes 10c, |1c are 3nm deep, the m ni nrum accept abl e

di rension [err]' between t hese guide haleg 10c.llc s obtained by:
[err] This value is sufhm%t t | desi ped trength of the
mount support ring 1. ¥he e¥bo rgozsénr? gif*rrgb’tgﬁeﬁ egc"rl %ed hErkiB ter
adopts formatd on of the tapered flank .19 on the di aphragm operating ring 10
5 and, for convenience in machining such tapered flapk 19, there is

provi ded the circuftFsr Bntueals sé’lffe‘?ieQFo‘a/Ea aig, he, gsired sfrength of the
circunferential rehduwdk gippoye dimgnbht necessary, as seen in Figs. 14 and 15,

when the di aphr agm 0Deqsy idodsidis Bae” QUPHed? Hele M Ui SYAVAE L dopk 651 1 OF

a die cast piece. 15 tion control pins use
change-over of . t hefefmapiamagh Yiseiandmag flanly erncds LPPhKATH SRR AAET (BT

A-posi tion ar]ﬁ) spag eehal I P e8ERn@b @ 1h rhakﬂﬁ:iﬂbrﬁi‘c&xl %&Eatﬂmmg C&Lex%XI S.
In this way t esupportpé%rrenber for the dja E%ftq ité rlng_ g

t he nmount support 15 &§° n’é"?%t‘:éfﬁmﬁeﬁ"e"ctéglsdﬁgg/ Péﬁ%ﬁ owexFEr THEn
the rotation angl ecifx@lmﬁémgfab‘teliéng@dvat isyaby massarylFuad lseemuineFidshe

di stance between t a e
direction of the Df%%%ll Ax1 séncté;hgrhiggg} ﬂgt j"?‘;Zve 5 S%g%'lg?/gegl ﬁoulded
consi derati on of fmpv@ae#msrth@iﬁeqwmiﬁcet he di aphragm operating .ring
as neasured :jfs the diregd g8 AftaBon coht¥@10pinsCabedths cAafgd-BOeslagr ege Of

freedom for design_inclusive
diap agm operatlng ring between the M-range and the A-position

are spaced from each other in the direction of the optical axis.
in this way the supporting member for the diaphragm operating ring,
‘i.e., the mount support iing can maintain a necessary sérength

20 --even.when the rotation angle for change-over is relatively small.

| furthermore, the distance between these two rotation control pins

as meaeured in the direction of the optical axis can be adjusted
. for every objective in consideration oﬁ factors such as the length
of the diaphragm operating ring as measured in the direction of

'25  the optical exis and the degree of freedom for design inclusive’
of dimensioning of the'M-range is effectively improved.

Biasing of the rotation control pins 10, 1; may be achieved
alse, instead of by the compression coiled springs, by leaf
springs 29, 30 fixed at one end by respective pins 27, 28 on the

- 30 inner peripheral surface of the support ring 1 so that free ends
of said leaf springs 29, 30 depress lower end surfaces of the
rotation control pins 10, 11 inserted into associated through-
holes 25, 26 formed in the support ring 1, as seen in Fig. 16.

Reférring ﬁo Figs. 17 to 20, reference numeral 31 designates

35 a mount support ring, and referenqe numeral 32 designates



of dinensioning of the Mrange is effectively inproved. Biasing of the o,
rotation control pins 10, 11 may be achi eved al so, instead of by the -
coffrassi on coil ed springs, by leaf springs 29, 30 fixed at one end by " ¢
r'ianulve pins 27, 28 on the 30 i nner perlpheral surface of the support
g \/so that free ends of said | eaf springs 29, 30 depress |ower end
aCes of the rotation control pins 10, 11 inserted into associ ated .
t hrough- holes 25, 26 fornmed in the SURROLt ring 1, as seen in Fig. 16.
Ref-erring to Figs. 17 to 20, reference nuneral 31 designates 35 a nount

"~ support ring, arﬂ}apet@eﬂwmwrr&ma@téwlgna\!mrted byosaigd @ew¥hr agm

operating ringggataling §Pppﬂr$&th¥3 $3i whilRUALe SHf&‘!%ELTve rigngebkned nMoUNt

33 by which the 0bjective is attached to the canera body is_fixed to the
mount support ¥? rﬁeﬁme?ﬁeb‘?ﬂﬂ'abﬁrféﬁﬁ‘? e iRt mARPY iSHEPITS F’s“gp?‘i'm dB8 inits
i nner peripher@aphragm opetding Mingh32nsi ﬁcs;rihea:lqmngtgrmﬁme pafiphdral Whi ch an

I nterl ock ngpln 6 fixed o a m. r ot 35 i.s,.e ed so
t hat sai d%dl ap rafgm I‘mé%tl ngrlnr%?zdhcg %& Yy ?%t a ed ri%f}e mternlt%ﬁg <H d
_di aphragm opermin 3§ fixed &R .a ¢hazzxrdmmqn=agimgr oing Bhgle engpde8 &% thatat abl y

'supported al O”Qaﬁdh&&;!ﬂ}%m RERL PO i‘.’i.nf %fﬁ’aﬁﬁb@frottQEedeo etHIRUP S URRPT

ring 31 and is_integrally provided w hr a mlnformatlon
transferring | $APhTa SPBFIELE nEigh? duglhis HS?E?PFaSE qSRRERE FART e HHunt 33

toward -t he canﬁsatbﬁrysuﬁpd,ﬁedlﬂcbh&a@m ifded pediphBrdY dasffie’ bpkHeever 38 is
adapted to transf i.nfo m at on_as_t.0 ﬁaﬁgﬁ satgletdg aphra mlnformatlon

transferrtthg | g Reds ke &5t 1 508t BRI t he
di aphragm operatﬂongatiimgtmqfentﬂme tavear 38 tmdyectthe thrapgh agnetakt 32i ng ri ng

35 15 rotated jgu3atidahe ddifcHPRUAYN AP CHANSBu8). KOOI dikpea3Rd ¢ her eby

to preset a desired di aphragm val ue. Such_ di aphr agm mechani Sm of “known art
i s not shown o%nfemﬁoeeararwfeaiem levey 38 is adaptR@ YQptEMISFETaiRfeERDf t he

di aphr agm oper #sioRJas itd0wisktes saaal SdphoigdAntdideti o WhoiRaLLA 100N OF
t he inter] ocki roove 39 forned in e rmun ort i nto which
sai d int eJ!'s %@ g G 5% M sr"i“?%e?feé’ g? thtehgul\‘f?'?' e and the
operating ring 32 to the camera body ' The diaphragm rotating ring .
35 is rotated to activate the diaphragn mechanism of known type
and thereby to preset a desired diaphragm value. Such diaphragm
mechanism of known art is not shown or described"in detail.
20 "~ The rotation angle of the diaphragm operating ring 32 is
" restricted by the circumferential length of the'interlocking groove
39 formed in the mount support ring 31, into which said inter-
locking pin 36 is inserted. Namely, both the Mrrange and the
A-position are arranged within an angle O of the interlocking
25 groove 39. In this embodiment, the M-range is-arranged to cover
an angle Ql and the A-position is arranged to be spaced by an
angle 62 from one rotational end of said M-range (e.g., the minimum
lens aperture position).
_ _ The diaphragm operating ring 32 is provided in its inner
30 periphery with an angular extent correqunding.to said M-range
with a plurality of click-grooves 40 the number of which depends
oh the number of diaphragm value steps. The mount support ring 31
is formed with a guide'hole:42 for a click ball 41 adapted to be
received by said click-grooves 40 and a leaf spring 43 is fixed
. 35 at one end by a screw 44 to the mount support ring 31 so as to
bias said click ball 41 toward the click-grooves 40.



A‘f—_posi‘tion are arranged within an angle e of the interlocking 25 groove
39. - In this enbodinent, the Mrange is arranged to cover an angle ~ N
[e,u] and t he A—p034t|on is arranged to be spaced by an angle [err]2 fj .
one rotatlonal end of said Mrange (e.g., the minimumlens aperture "=
position). The di aphragm operating ring 32 is provided in its inner 30
pertPhery with an angul ar extent corresponding to said Mrange with a
plukal ity of click-grooves 40 the nunber oi whi ch depends on the nunber of
di aphr agm val ue steps. The mount support g 31 is formed with a guide
hole 42 for a click bal twolleatlaptist blx«hesmcseirvaauh by maatial ackesgpinpves 40

and a |eaf spring diubss (doieleciieg attbndl6a WA biodde il SUEAA b9, td4egOUN

support ring 31 so as to bias sal 1 toward the click-grooves
40. -13- Two | eHife 3pWIHhGEPBRY rm ébriw P £l SPYiegarecsd viRg G50¢VR§ A®¥rbers

are secured at onesgnenivh %Qépﬂﬁ:éd/%f?é‘ét_e\s‘lﬁ 15:% dmcwcd ke £RUBbtiARPOLils.
ring 31 in.leaf sprle?ﬂérecel Vi r;ga rooves A which are fornmed of fset

in the direct?on oftd AL RIFAFR APSERT09 Bing 32 'Fﬁep’Eﬁ"&Bﬁ‘? G Fp PTG 32
i's provi ded with as3 aediaaguglatieg denbarl (anttsnd OSEK pRojsteihe loutardlgnjrdmt

proj ecting outwardly. %%%[Q 5@%‘*26% RRLNG ALY, o f?ﬁcj&,g 4ocking groove 55. The

rotation arresting ne respectiv r'i'se, as one of them
'is shown in Fig. 21, |cHfe spratign #WﬂmgleemberatﬂéﬂméJ@nGeWhW@a’pect ive

fixing holes 57M 884, at debE @khels @H&im\Miﬁ fblt;esaecua&e sBELREt Edtehed
sur faces 58|Vl 58A. ese rotation arrestl 51A are secured tO

‘the nount supffbrt |?1"g OPP (RF3 Y Ph T SREFhHER FF’%H?Q P%*ea?t F’E'ﬁ'sﬁ D a8 phdtedni g

arresting surfacesothgl] era3 Aith aesparteve narkEering SsuxEaced 581, f38ant These

view. The rotatio péﬁ@%&_ggsﬁ% Mstms '15\ I%r r%ﬁxl ggﬁs%ga}go%m?BM

bearing agai nst oné o OCKI NG ST d¢
circunferential | y $iwbprtiny ring Bdcla Hgsmmasyﬁﬁﬁmhdpaﬁshﬁmsep@r ating

ring 32, as shown ijyeEtfHY SuifacekOsa, Sl cfodd BRE ahgizﬁéﬂ 88 ffenSH & front
di aphragm operating ring 32.toward t he A-position,: 20 when the di alphra gm

operating ri nkf 32 Yﬁ%? F?ﬁ%fﬁ@ﬂ q;aefqigg member §lM has its arresting surface
- 58M bearing against one of side walls IM-locking side wall) 55M

circumferentially defining the locking groove 55 of ‘the diaphragm
. operating ring'32; as shown in Figuré 17, to arrest further
rotation of said diaphragm operating ring 32 toward the A-position,
20 when the diaphragm operating ring 32 has been rotated to the
minimum lens aperture position within the M-range. Accordingly,
this arresting member may be referred to as to rotation arresting
member S51M for M. '
The other rotation arresting member 51A has its arresting
25 surface 583 beariny against the other of the side walls (A-locking
side wall) 55a circumferentially definlng the locking groove 55
of the diaphragm operating rlng 32, as shown in Figure 18, to
' arrest further rotation of said diaphragm operatlng ring 32
' toward the M-range, when said diaphragm operating ring 32 has been
30 rotated to the A-position. Accordingly, this arresting member
may be referred.to as the rotatlon arresting member 51A for A.
Said unlocking member 56 is engageable with the outer
surfaces of these two rotation arrestlng members 51M, 51A ard
depression of this unlocklmg member permits said both rotation
35 arresting members to be displaced out of the 1ockimg groove 55 -

‘under an effect of elastic deformation.



~mnimum |l ens aperture position within the Mrange. Accordingly, this _
arresting nenber may be referred to as to rotation arresting nenber 51M far _
ENot her rotation arresting menber 51A has its arresting 25 surface /, -
. 58Ar;_;i ng agai nst the other of the side walls (A-locking side wall)*55A
circenferentially defining the | ocking groove 55 of the di aphragm operating
ring 32, as shown in Figure 18, to arrest further rotation of said o
di aphragm operating ring 32 toward the iyt tange, when sai d di aphragm Nt
operating ring 32 has been 30 rotated to the A-position. Accordingly, =~
this arresting nenber may be referred to as the rotation arresting nenber -
51A for A Said uniToekithg $iaphtaoheperatingxjaghls ofii the irkerghangeabls f aces
of these two rghflde@fe e PEId.NY7 RTHEN S 55ddMerofiddnth ABR! EAIbRTh P hat xS
unl ocki ng nmenber permits sald both rotation 35 ~ arresting nenbers to be
di spl aced out BithiRetheMFigeyr 5y &S Figatidlags, &PFR FOtRFLoR) acrasting
deformati sn. menbers4S1M{hERA tfbe Mlianp K ,agesEaet 6dliy)Jard Boraidlpfadthectea

i nt er changeabl ective of. Fi 7 1024 is controlled iy the follow ng -
manner. W't hi ng{'ﬁt?el\/flr"’éar’fgse?rfaa etg?safetfllle résitap%’fae%e??eﬁg%ﬁngr 5? i%nlnefrarrég‘f'i ng 5
menbers 51M 5a# shown MnaRtg.A22s esmdess \sel§ diapkragor coeshyingefing 88dihy t he

i nner surface @b¢dedd € 2RO AATMIP AL | HErbdfaTpSe tiBYAT G, Yoon@Snstag¥h 1 n Fi g.
22a, unl ess sai d di aphragmoperating ring 32 1s rotated to the m ninum| ens

aperture positFiffe PRESSSHRE JoubeRs arp ds¥er megeivedybyddelckine Freves

recei ved Iy t heslamaktig dgairaen dperatily anth Bheidicped1vagitatppiatinnghe i Ng 32
Is freely rotag :.Qa.lc wsgggf%rectg or§ of. ?oth arrows R and L. Wen the

di aphragm operating 1.l ng a&TBHER PBated in the direction as indi cat ed
by the arrow L (Fi §Be2Zhe diapbyaduoopératingininm 32 has deentnptetgbdnttien, the -
arresting surfaceca ok ifficktea byl GHARERS 81 [ASE 2O MBIRST co el or M

bears agai nst the Ml ocking side wa e " ocking groove 55 and

thereby to ar rE8#=Y%}engepPITURR RAFLBION: hEhe| RAEPRAGM BFERSR SAY 96 K832 in
the direcison rotation arresting member 51M for M bears ggainst the M-locking

side wall 55M of the locking groove 55 and thereby to arrest

further rotatiqh of the diéphragm operating ring32 in the direction
of the arrow L or tbwérds the A?position. as'shown_in Fig. 22b,
Fig. 23a and Fig. 24;, Now the diaphrﬁgm operating ring 32 is
20 freely :dtafable toward the maximum lens aperture_position (i.e.,
~ upon rotation in this Hirection, the end of the locking groove
55 depreéses the arresting member 51M downward) . '
To rbﬁate the diaphragm cperating ring 32 to the A-position, .
" the unlocking member 56 may be depressed to disengage the arresting
. 25 surface 58M of fhe rotétion drresting member Slﬁ_for M from the
M~locking side wall 55M, as seen in Eiés. 22¢ and 23b, and from .
such a state the diaph#agm operating rxing 32 may be rotated in
the direction of the arrow L or towards ﬁhe A-position. When the
aiaphragm dperating ring 32_has been rotated to the A-position,the
'30 arresting surface SSA of the rotation arresting member 51A for
A is engaged wiﬁh the A-locking side wall 55A of the locking
groove 55, as seen in Figs. 22e, 23c and 245,'and thereby to
arrest further rotation cf_fhg diéphragm operating ring 32 in the
airection of the'arrow_g or ﬁowa:ds the'M-range. The rotation in
35 the dirgction_of_the_arﬁéw L is arrested'by the intatlocking pin 36
fixed on the diaphragm rotating ring 35 being engaged with one
end 392 of the interlocking grboﬁe 39 formed ih the support ring
31 (Fig. 18).



of the arrow L or towards the A-position, as shown in Fig. 22b, Fig. 23a
and Fig. 24a. Now t he di aphragm operating rlng 32 is 20 freely rotat gle
-towagrd the maxi mum .l ens aperture position (i.e., upon rotation in thl /)
di rection, the end of the |ocking groove 55 depresses the arresting ng 7/
51M downward). To rotate the 'di aphragm operating ring 32 to the A-posi on,
t he~unl ocki ng menber 56 may be depressed to di sengage the arresting 25
_surtace 58M of the rotation-arresting nembes 51M for Mfromthe M ocking
side wall 55M as seen in Figs. 22c and 23b, and from such a state the

di aphragm operating ri g B5invafhe dirghrage Prerating BiiddR RATkoto the MraRaR L

or towards the A- peﬁétmaexwgeﬂeﬂm S8 %H{ﬂrﬁgﬁeﬁﬁ%%ﬁadiﬂibgdiéﬁlﬂc33:hba§o1£€ﬁ5h
rotated to the A-positi i(inthe 30 arrest#‘gﬁé rface 58A of tation

arresting nenber 5EEFTFOR VLR PAGtPIPL 7 PRI B 5%9\/\/5? + B8R of
the | ocking gr oovetﬁ&eh&stsensengagsl R aPekstid@cuafinte? 888 fxnd thechdlvpking
arrest further rot h r afeNgs {4 ' I regdion
of the arrong or tg %ﬁ?’g téhe Mdg;zgﬁg%ﬁg%&@% a&_% gﬁééh%g%g%pg?%%ﬂglgr&ggt%n
of the arrow L is BRYds sotahedt trwardithel Miapge. piln 96 Prbqddment efchas been

di aphragm rotati nggesddnda heeNthRRenqad Wid boe&eo@rui»ra%nef méﬁﬁrs 51M,
I nterl ocking groov§}39 formed in the su Eort ring 31 (Ei TQ bring

t he di aphr agm oper 3t8 &Fer 19542 Balkke 162F HP*IRY RGeS ﬁﬁuﬁ%tﬁ‘ﬁﬁ“ﬁéﬁﬂé’r’
56 may be depr essednd cchdire pi sapeodilded riit@édrD Bo tH I‘tﬁ&éé Ngafespreng Egi:émfasr S50M,

I nwar dl y, hovvn Y. S

surface 58A 1;L éom t 1%:.%2(280 s%é%g. éon‘?&%i) sugﬁcclé iygag%% '? f},fso';-,gf ]the
di aphragm operati ngax-'img QlQﬂFh&?emtrQﬁ &he dinlogiting membext F&xngls 2| yeauht,
enbodi nent as has Qﬂ&!\:hdéﬁéfdth&ij leeéﬁu&a@mehowexw&er &4 RIrh QL A’ £ ThENY

menbers 51M . 51A are located in | eaf sprlgﬂngrooves SOM. 50A,
respectively, and Fﬁ’ff"r"&°f‘saﬁ3’|e5*v'+’t?e8 t hese | eaf spring grooves
50M. 10 50A a | and rﬁgoast smmcaﬁmk embbaam): &f thd apitadidm agpadting t he

gg)é'rg?.moﬁ' ;Sg e(rzlgtrjnrseﬁ ou - (r:(l;?r‘g E‘E,, ﬁr:n?tiag'r? %ﬁbﬂ%ﬁ‘é‘ I’dt%?l on art:]estl ng

menbers 51M . 51A arresting members S1M, 51A for M and A, respectively, are inte-
grated as a eingle piece comprising a single leaf spring materiél
and there is provided between both arresting members a common
surface for position control 52. The. locking groove 55 formed

20 in the diaﬁhragm operating ring 32 comprises, as seen from'Fig.ZG,
a combination of two locking grooves 55(1), 55(2) of triangular
cross-sections respectively including M-locking side wall 55M
and A-locking side wall 55A. In this embodiment, the rotation

~ arresting members'BIM, sla may'be'formed from a linear leaf

25 spring material and forward ends of the respective rotation
arrestihg members 51M, 51A may. be formed as arresting surfaces
58M, 58A. It should be noted here that the mount support ring 31
is ‘a non-rotatable member adapted for rotatable support of the
dlaphragm operating ring 32. - '

30 It will be understood from the foreg01ng description of
Figures 17 to 26 that change-over of the diaphragm operating
ring'between the M-range and the A-position ie accomplished by

_using two rotation arresting members comprising leaf springs for
M-range and A-position, respectively, and the opposite side walls

35 circumferentially defining the locking groove of-the diaphragm

operating ring, which may be disengageably engaged with said both
" rotation arresting members. These both rotation arresting members

are offset in the direction of the optical axis. Nevertheless



Fig. 25 shows anot her enbodi nent of the rotation arresting 15 menber s
51M 51A. According to this enbodi nent, both rotation arresting nenbers

b for Mand A respectively, are inte- grated-as a single piece- N
T §)ng a single |eaf spring material and there is provided between both-
ar r-eseng nmenbers a comon surface for position ¢ontrol 52. The | ocki ng

gr oove 55 formed 20 in the diaphragmoperating ring 32 conprises, as,
seen-from Fi g. 26, a conbination of two _|ocking grooves 55(1), 55(2) of p¥
tri-angul ar cross-sections respectivelYy PNt udi ng M1 ocking side wall 55M
and A-locking sheke asaldisphdceabe thyi Seprelbsibnreft thet Benglat aﬁldzmmg esibeéx1 g
menbers 51M 5 be for fro | i f 25 i al
and forward ends df th{eas esrrg’g |verp?% “at ?lgeﬁ g%arles s le f LQ% %{1A may.
be forned as abc’e'@tennghesurtmsa@rvhe %msiﬂlpnsbmghdtdbéynmr@dgm ghe hat the
nmount support phagidlsicE @hé‘%sﬁé&i‘%@@eﬁf'@?@ﬁés %@Mrfgda;qrotﬁeicﬁzt abl e

.support of the di aphragm operating ring
under st oot f r oAF¥SREIPSG MEPBPTR SBLRL Hﬁ Sﬁe"lﬁiPmF‘?iﬁfFés°f1‘ﬁef’c9“283¥ H‘&t
"~ change- over of itg¥ved ogiar aeNdepredt bﬂgmr;tmgnabewvaﬁmnwae&/}raﬂg@eaﬂe&é.he

A-position is cOo i shed usi ng, t rotati n.,ar est|, rs

conpri sing Iea?ﬁsprglgﬁ%e'of'e’ﬁ%tw%?ggh%\%rf’% hﬁ 157905 g € and the
opposi te si de achieye@Snerely diyr depriessiord the IS,indlasf |unl¢@<mbendmbek|wighga oove of
t he di aphragm PG g,gh,gglwgmuyhl ch may .be di sengageably engaged with said
both rotation arresting nmenbers. These both rotation arresting nenbers are
offset in the direction of the optical axis. Neverthel ess - 16- they are -
di spl aceabl e by depression of the single unlocking nenber. Thus, it is
possi ble to reduce the rotation angle for change-over between the M r ange
and the A-position by suitably arranging the positions of the respective

| eaf springs serving as rotation 5 arresting nenbers so that the
freedom degree of design may be .inproved and the desired strength may be
mai nt ai ned. Furthernore, the change-over between the Mrange and the
A-position can be achl eved nerely by depressi ng t he 5| ngl e unl ocki ng menber
wth a -




i gh manoeuvrability. - 17 - CLAIMS 1. . An interchangeabl e objective
conprising a nount support ‘ring for attachment

diiaphragm - a di aphragm operating ring supported by the nount support )o
)

&n he.vmg a di ephrag_m presetting rotation rangelh‘ﬂHWLomlﬂ!Ll [!iﬁ i O

t he diaphragm 5 wi'thin the said range and an

regul ation position in which in use the di 21 ragm=posi
matygal ly regulated froman attached caner a body, two rotation control
nmenbers provided at angul ar positions COF_MndI ng to one end of the

di aphragm presetti N9 rpfaf e u C

regul ati on positi o re%pec | ngfi‘geaa?% %gﬁ‘%nccg’r 7 % L“ é{r"s “gblg%] g‘g‘g]sed
to project radial |fproattaghuent, t¢®hﬂm@ragman@a@§rmrth@idpma@ﬁﬁtmg
operating ring ad%hﬁdsépﬁoéﬁ.fdeby%hﬂo&&t %gaetcam;rata HEARST S aisbiGighvel y

i n dependence upon the rotary §05|t|on of the rin and an unl ockl ng nenber
15 adapt ed to HFEFetiiAPRAtatiRn rapeR i 5°F (?GHF?J&P’ PREFBEHSI s ALaRERATRY i n
the | ocking ggooverithidlithpl aa fdmen amd aﬁfaddaﬁatmaimrggwe&@maomst t heir

bi asing force, characierised.in that th ation nt r.ol rrenbers are
relatively spaced r%gmfeag 5'tj‘ﬁ i n Fhe |re8€$a§m %?Si% a‘t’lcaf=1 axi s, and

t he unl.ocki ng nenmrtlear@latedp@rwm ef»tashéd icomen® bedet.emo izotationsai d
direction to be capgel& %Msoﬁkdﬁﬁe@ a0 QP LR0t{dAk é@@@?ﬁonh@n@'troher .of

the two spaced axial positions.” 2. obj ect i ve according t laim 1, in
whi ch the rotati orP?e5end (:’Sn‘E*teoFi‘?ﬁé’ﬁﬁ@P PrEFRTHING Fotathon F%Pgéx%&?nﬂ’epl ns.
. 3. An objectine, amtondiia0diapheadnd Fegulatiioniositichicrgiipastiety Ditheefbtayion

corL o0 SPLIN05, Scprh myhrdObAEl YRR LOROLGGHY Bl e
whi ch the rotati orloeking groomenivesrs o e diarhpadn operardsg ring adapted to
receive the rotation control members selectively in dependence '
upon the rotary position of the ring, and an unlocking member
15 adapted to bear against the rotation control members when received
in the locking groove to displaee them out of the locking groove
against their biasing force, characterised in that the two rotation
_ : -control members are relatively spaced from each other in the
’ direction of the optical axis, and the unl'ocking member has a
20 portion of sufficient extent in the said direction to be capable
of unlocking a rotation control member in either of the two spaced
axial positions.

2. An objective according to claim 1, in which the rotation

25 control members comprise radially extending pins.

3. An objective, according to claim 2, in which the pins are
biaset_i by coiled springs. '

30 4. aAn objective according' to claim 2, in which the pins are
biased by leaf springs. |

5. An objective 'according to claim 1, in which the rotation

control members comprise leaf springs.



y
H

- 18 - 6. An objective according to claimb5, in which-the |eaf springs
' apabl e of engagi ng respective opposed sides of the |ocking groove. 7. ..
ective according to claim5 or 6, including a position—5- contrel/x
_ adk between the two | eaf springs which is adapted to regul ate the -
ma depression of the unlocking nenber. BUWMWMHM according to ™
claim7, in which the | eaf springs and positi O# ers are forngd -
froma unitary element. 9. An interchanpgeable obfeé%iﬁb Substantial ly asw

herein 10 described with reference*fo and as shown in Figs. 4 to 15 of.
the drawi ngs. 10. An interchangeabl e objective substantially as herein

described with g ef efenge. 19 and 33a50PUD 11uE 9510 4ull B8 Plad 53 nOS-

are capable of engaging respet;tive opposed sides of the locking

groove.

7. An cbjective according. to claim 5.0or 6, including a position
S control ' surface between the _fwo leaf springs which is adaptéd to
regulate the maximum depression of the unlocking member.

8. an objective according to claim 7, in which the leaf 'springs
and positiop control members are formed from a unitary element.

9. An.interchange'able objective substantially as herein
10  described with reference to and as shown in Figs. 4 to 15 of the
~ drawings. '

10. 'An. interéhangeabl_e objective substantially as herein
described with reference to and as shown in Figs. 17 to 26 of
‘the drawings.




