QUI DE APPARATUS ‘FOR A CAM RI NG The present : invention relates to a cam
ring guide apparatus which has an inner cam groove in whi ch&awiggf(,_a
movabl e nenber is fitted, so that when ttlecamring rotates, the novable
menber is noved in a predetermned direction. A cam ring guide
-apparatus as nentioned above is widely used for exanple as a | ens guide
apparatus in a zoomlens. Nanely, a lens holding frane which holds a |l ens

group has a cam pin whi ch | schirbicdppaRaGuEARdY 0 OWPiREEam 11 g, O
that the rotation of the camTing causes S rame to nove
in the <«optical axis direction thereof. In a recent cam ring guide

appar als, the cameyr geidrit f AR ESoRN ddlifles AT QOVEHNi inBaSqaiq
bottomwal | . A.campin is, continuous|ly biased to outwardly .project~fr m t he
| ens hol di ng 2PPEF@EYF LT dras ¥ r PRREBNCABIKIOVS énsu?/techhe eagapdment
of the campip and _the, inner cam groove., ln.a knowy,cam rin | de .
appar at us, 'i‘ﬁPorade?'OY’B‘bb)Fasm?lH%eEarﬁspi ﬁlg'g?ﬁar dfs, tga?o 1?%’23%3‘8 s nd i
provi ded i n fotated] N BHEPOHGVAR180| ReiBerhi £6 tritevedm i N d S preseitiedthined
Upon assenbly, after the conpression spring is inserted in the cam pin
supporting hotEeCth@9cam pin is pushed into the cam pin supporting hol e
whi | e conpressing the conpression spring. Then, the lens group is _
fitted in the cam ring while registering the campin with the inner
cam groove. However, these operations are troublesonme and need hi gh
skill. Accordingly, for exanple, a beginner tends to fail to 2 fit the
campin in the inner camgroove, - so that the cam pin

A cam ring guide apparatus as mentioned above is
- widely used for example as a lens guide apparatus in a zoom
lens. Namely, a lens holding frame which holds a lens group
has a cam pin which is fitted in a cam gi‘oove' of a cam
ring, so that the rotation of the cam ring. causes the lens
holding frame to move in the optical axis direction
thereof. In a recent cam ring guide apparatus, the cam
groove is formed as an inner cam groove which has a bottom
wall. A ca;m pin is -céntinuously biased to outwardly project
from the lens holding frame in- the radial direction, so
-as - to ensure the engagement of the cam pin ahd the inner
cam groove.

In 'a known cam 'r'ing guide apparatus, in order to  bias
the cam pin outwardly, a compression spring is _pr_ovided in a
cam pin supporting hole in which the cam pin is inserted.
Upon assembly, after the compression spring is inserted in
the cam pin supporting hole, the cam pin is pushed into the
cam pin supporting hole while 'compressing the compression
spring. Then, the lens group is fitted in the cam ring
while registering the cam pin wi._th. the inner cam dgroove.
However, these operations are troublesome and need high

skill. Accordingly, for example, a beginner tends to fail to



comes out or is ejected fromthe .campin supporting hole by the conpression”
spring, resulting in. the loss thereof. An object of the present invention
is to provide a sinple camring gui de apparatus which can be easily
assenbl ed. The inprovenment of the presgnt invention is focused on a | eaf
spring which supports and biases a cam pin. According to the present

nvent | ofy ¢ heke EanPpeK! 480 thed Uride ol oS 80 UEnARMBALS LR Bin

rotatable camring Vi ng | east one 1 nner canlgroove Into which™at | east
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pin when, W fﬁss‘%ﬁaﬁg&é %ﬁ&fé&ﬁf'é‘&‘dﬁéa%l‘é‘g#nﬁ Slhlh %g%@' ng

© portion. rangenment, 'since The campin-c ported
by a | erkeast ding) imnamw cam gropye intpewhirhaatdaeast @rneamamaoaénm

bi ased t d

e oty SGaldeiCl Betd U/ OEdh ouass I VbBIAg AP | Rdvably
menber iprevided 1@|aj|qagt pnanéuppprﬁénau rgcasscin agmxﬁblﬁ]@e@ﬁmrpandnay
have a shaffqo PRikbi«uy aﬂgptaedléélfp H{yeogﬁ BpbPeef! ofgage P&gﬁ rfi’z@d SM

receiving portion nprise a g ral roove havi n ter
snallerll mmapontloneagﬁagneéo pleﬂchlﬂaauphnaﬁunppgﬁgeseneceﬁe skaft

as to urge the cam follower pin radially outwardly'w1th respect
to the cam ring whereln the leaf spring- -comprises an elongate
‘opening and a receiving portion of the :cam follower pin
connecteci therewith, characterized in that the e_lOngete opening
has a width such that said cam follower pin can freely pass
through the opening when being inserted:into the cam pin
supporting recess, and that thegreceivihg pbrtion'forgthe cam
follower pin engages with said cam follower pin when the leaf
spring is adjﬁsted relative to the leaf spring holding portien.
'With this arrahgement, since the cam pin can be easily
suppeorted by a lens holding frame so as'ndt.to.be-released
- therefrom and can be biaSed_to.projeet-radially outwardly,
'assembly' can be eimplified. This makes autOmatic assembly
p0551b1e. | _
In a preferred embodlment the movable member is a 1lens
holdlng frame for holding a lens group. _ _
The cam pin may have a shaft portlon adapted to pass
through the elongate openlng, and said rece;v;ng_portlon may
- comprise a peripheral groove having a diemeter smaller than
that of the shaft portion. In such an'arrangement.the shaft
" portion may.compriSe a larger diameter pdrtioh which can not



portion rmay comprise a |arger diameter portion which can not 3 pass

t hrough the el ongate opening. In another arrangéenent the portion may be
engaged by the cam pin when the leaf spring is noved relative to the |eaf
spring holding portion. In such an .arrang nt the | eaf spring may have at
its one-end an engagi ng porgion which emgages with. the [eaf spring holding
portion, and an utti _dé"r:-t'if(?%%/\g]' ch_abuts against a rear end of the |eaf

spring hol dPAFSHITYIWIT -1t & nBREMERT of the Ieaf spring. In
anot her arrangenani drnvthes eiprtrang@eent othaayobtiengagyedbéyehgagednbyi the

when the leaf sprjng is ed relative.tg t.he | eaf Lng.hol di ortion.
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porti on whi gprangpdradird) portimnf mpsuh bol dregngementnthanlleaf sprtinigng
portion-which abuts agai,nst a rear, en eaf
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camt ﬁr ?Oilﬁ- REhe QRAT %b_ﬁiﬁ@?ho%ﬂ?g@ﬁ@o?ﬂtdfmf agllmt ant hnguttdnﬁ.pbﬁeiomhﬁng,
SO at -the cam pin ich is he he_no : er. t he.l
spring can l?é’“ftl%)ta&?’i’}ﬁto & I’Féﬁrnﬁ&%y 852?’8‘?03%81.? FgeﬁllPﬁrehSErgﬁggnﬁgfﬁéPg‘g%P
In such an gEwidiicta ievémegerofli BHet Reapospringof the cam pin may have

at its top at d L ph | f which be ht_.i I.di
Cont act vt h t he hneROEHRTr S5VBNIRBRAERSm TRRETELN G TR B | Mer

o TPV, S s pin i neL ut, erimgobs mevetesstn b
25716 be hulkP Bha HEat S LA PASAIGH BIF T r iy SFY 2BaeREBROSHenY She
having sai d dpnGEgeinpafaypthave at its one end an engaging portion which
/ engages with the leaf spring holding portion, and an abutting
portion which abuts against a rear end of the leaf spring
holding portion to restrict a movement'of the leaf spring.

In another arrangement the inner cam groove may open at
least one end thereof into the end of the cam ring, so that the
cam pin which is held by the movable member through the leaf
spring can be fitted into the inner cam groove from the open
end thereof.

In such an embodiment the larger diameter portion of the

- cam pin may have at its"{:op a tapered peripheral surface which
can be brought into sliding contact with the inner cam groove
when the cam pin is inserted in the inner cam groove.

\v/ L _ In another feature of the invention the mové.ble member may
| have a plurality of cam pin supporting legs which préject
radially outwardly so as to be held by the inner surface of the

cam ring and, each of said legs having said elongate openirig-
and said leaf sjpring holding portion. In such an arrangement
the supporting legs may have leg portions which project in the
radial direction of a lens group, and plate portions which are

- bent substantially at right angles from the associated leg
portions to extend in a direction substantially parallel with
the .optical axis of the lens and which can slide in the cam

ring. Further the leaf spring holding portions may be provided



<>

and said | eaf spring holding portion: In such an arrangenent the supporting
| egs may have |eg portions which project in the radial direction of a |lens
group, and plate portions which are bent substantially at right angles from
the associated leg portions to extend{jn a direction substantially parallel
with the optical axis of the lens and which can slide in the camring.
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grooves of the associated |eaf spring di ng portlons to
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recesses |n the associa eng ag fingers can be engaged to prevent
t he | eaf SFW|?&5 #ﬁ%ﬂﬂ%bﬁﬂn@lﬁetpﬁpvi ésa§§6§1§b§d P§aﬁa§bn|§glﬁb@&aﬁb
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in deta|I ' |IIustrat|on only wth reference to conpan
dr awi ng@oﬁﬁfi%ﬁ cHay hayer engaging éggesaea jar stheich v‘éheu aﬁsorcxauedas
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applied; Figure 2 is”an enl arged pefspective Vview of. a_cam pin Supp
mechani SHQH cOMaG oo thﬁeaswcha e@slqa)ﬁ {ERIH.NEh bl dimoFpgirtdons .Fi gur e

ga'ms a side vipvgedmbi Lkh? the %ﬁ%é:é gni’eﬂtsid’h 199 $RRd b%nQESMWeg a
pi n when .a. rear Iens rane’is fitted in a camring, . ying t
presentHQ%R¥n4nnﬂetall by way of 111ustrat10n only w1th reference to -
' the accompanY1ng drawings, in which:=- S . "J
Flgure 1 is an exploded.perspective v1ew of a lens portion
of a lens guide’ apparatus to which the present 1nventlon is |
applied; ) N |
Flgure 2 is an enlarged perspectlve view of a cam p1n :
supporting mechanlsm of a rear lens frame in-a lens portion
shown in Figure 1; P | '
Figure 3 is a side view of Flgure 2; and . _
Flgure 4 is a side sectional. v1ew of a cam pin when a rear
lens frame is fltted in a cam ring,_emeinng the present
invention. _ N _.
Flgure 1l shows an. exploded perspect1Ve v1ew of a lens
portion of a lens guide apparatus, according. to .an. embodlment

of the present_lnventiqn_ In Flgure 1, “0" designates the



Frgure 1 shows an expl oded perspective view of a lens portion of a lens
gui de apparatus, according to an enbodi mrent of the present invention. In
Figure l, "0" designates the . optical ag-s and the left side of the
drawi ng.” corresponds to the front of tHe &pparatus. A lens portion 11

attached to a camera has a lL.ens barrel 12 an camring 13. A linear |
novenent guiq}?etlr??;{; 'i‘f)l‘FsaBdigE@r SG%i ﬁlé?eod&laibﬁ F%tal d FUrLespeRds plo
set screws 4hd Cerortt!i g th&dapsaratas. pl ate 16 which is attached thereto

fromthe rear side of the canmi'ring 13. Thus, the linéar novenent guide ring

15 is gegured to tHe keneRelidan (lopthashed tma camera hgs13 1engrbarned
on 1ts Utefldoeéfxghea[ Y cifnl fl—ﬂnfotigép'ﬁt §ih8a 13&89rzﬁxﬁéﬁtﬂaﬁfiateo £fng' ! is

data of t'he angular position o camring e camring 13 )
provi ded &n insextedripdheean ring 11 and tis i secured by rset cscrays a3z cho

oar tens 1 i op PR S Ino  BAREE AWML B ACRGER | Hifedry from

20. at its cdMecrreart sdde Tfe tiwar camns ifvgas 19Thuast thet dsireamvmabdVvement

nmenber whi ch noyves . in_.the optical is.direction.0 n _the,c ri 13
Totates Thaias Ting b SncBatRad Yo e dr rhal TRek §upRR) e Son
of which hagind a@ He provided ohi iBspoateet pepipherySwithradcede dplatéi D
of the lens 20 fromthe rear of the lLens frame 19 and an arched pl ate

portion 3P RAFUREAsthereta to oMEratydatar afmthe: angy s Basition qf the
extend in a digecLign supstanld ALy PREAL! ols Wid' Hi6v2RbECbn s O 1als
peripheral surface with inner cam grooves 17 which 6peri at
/

least. at its one end to the front end 13a of the cam ring' 13.

15 A rear lens frame 19 which is inserted in the cam



plate portions 2l1a are |located along an imaginary circle to-défine an
I mgi nary cylinder. 10 The GbKnear novenment guide ring 15 has
a center opening 25 and three arche ey plates 23 around the center

openi Ng pjgy lihﬁast Y efenkepoplatl ests 22etied SotIth. | $nhe ‘i'eraEiCtié’l'i‘s
parallel ~wth the optical axis 0 are '|ocated along an imaginary
circle tframe A8 aﬂoll ttates & meyablepsmenhese whigh | ovegs. in akhe 3,

the pl atg, AQudyi 082345 ai 2ttt idh (Hewhd g m%se%orﬂl@ ﬁegsta%ésha%é eaf

spring recelving grooves  (recesses ich “exten

di recti meazsubenantf:eame; ‘38 ahae| thyeeh came pini exppoxtiingd hﬁgsmbﬁ‘ﬁv
\"Al

provide t I ds | 0

wi dt h S%ﬁ % Q %‘Ijﬁal%\t hgg t?lenga &g%‘r:lfﬁé ;%cell\‘/'g#gggg \)‘jee(m-;ﬂgTr%'

hdl di ng rmita]omr?bﬁbn d_li_!ﬁ\imle S.ledﬁf 200 ¥Rl EheJieayess Eﬂezgénstf‘fame d. g
opposite es the e | ea ce |ng rooves are provide
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radi al o tine Xig tgert s 20a f@r%i)wﬁdZiBnV\blaﬂraéeiahtted in the cam
pi n supporting hol es 30 have smal|er dianeter shaf :ﬂ})ortlons 34 whi-ch are

sl i dabl ?f%@taﬂitr’r?érltl'edparﬁll?ﬁe with, the, opficpti Rxi®I & The ‘Hé?%heral

recesseﬁ,]_ggeh%m@ngl 218t QreSNBbELEed h&ﬂohPe & fRAgindtyt B rc1lafito
portions 34, nd upper headmiport I ons arge di ameter portions) 45

whi ch hdeéiaedaanémgimarrgeucnlﬁ &hat of the shaft ‘portions 34. = The head -
PQptions 45 apfe p“i‘i'rﬂﬁ% &emélg 'rguiPEpe nfd‘dsls “hhB - ol ARGIAGr
sur e >

conical 30 peripheéra aces af spring receiving .
gr oovesop@ning i2fseanddthzet fpdhed keywplates 23lcarounddtbe inenter

upver dl ¥,8hs h§e 283" £1ds Qﬁrééonfte?”d&é@&éeoh' 'km{&?' reii&?dStﬁ{e They
'd1rect1on parallel with the optical axis o are located '
along an imaginary circle to define an imaginary cylinder.

As can be seen in Figs. 2 and 3, the plate portions

15 _21b of the cam pin supporting legs 21 have leaf spring
receiving groove's (recesses) 27 whi_c_h_' extend in the
direction substantially parallel with the optical axis O
and which are provided on their front énds_ with leaf spring
holding portions 28 having a width smaller than that of the
leaf spring receivihg grooves 27. The _'hd-ldihg portions 28

20 have side dovetail 'grooveé 29 at '_the_ opposite sides
thereof. The leaf spring receiving grooves 27 are provided W
at their rear ends with cam pin supporting holes 30 which
extend in the radial direction of the lens 20. Cam pins 26
which are fitted in the cam pin suppo_rti'hg holes 30 have
smaller diameter shaft po_rtions 34 which are slidably

25 inserted in the cam pin su_pporting holes 30, peri'p_heral
recesses 32 having a diameter smalier than the diameter of
the shaft portions 34, and upper head  portions (large
diameter portions) 45 which have a dia’mater ‘larger than
that of the shaft portions 34. The head portions 45 are
provided on their upper ends with tapered' conical

30 peripheral surfaces 31.



| eaf springs 33 have, at - their :Froht- ends engagi ng portions 38
which are fitted 'in the side dovetail groeyes 5 29 to be engaged thereby
and abutting portions 37 mhlch are conméct éd—t o the engagi ng portions 38

and whi ch abut agaiqst _ SRy | g&n ri

to restrict the forf\;\i’?/ar Ehgo t%g)%if%fe %%g%%lsg{‘%dgfd&e%gr??\g%% El%:%@i‘t%%
abutti ng portliesfs Sprimgs ammmhaager deflectest af best| apwasniliyngat the
hol di ng portl s 28. .The_ 10 .._enga n g fJd.naers 40
at the cent e S5 t PBAS t®p :;_'_-f;\-._ r\_[g ?ﬁ'@gl g#‘ékggingignB%K?}gmgg%é gSt of The _
the | eaf: aSprileps eceprmgsgrm:n/eshave,Thabengblge:ng f Ewgats 4hds.e benfaging

sllght[‘? i nwardly fro he |n|n I on, of ahutting .portions
37, so-that BF %T%nhé giﬁ i ejE eﬁB&ge‘ﬁP‘??n o ofiPRYes
engagi "y 15 29 eg@spes é&aqud:htaéﬁaﬁyrm lébtitli‘l?iﬂ§ai:o§ﬁlbﬁ5 FCUNiCY are
grooves 27. Each of the

Springs ovl on its
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whi ch gradualdgg i gRes zféa&arénabe 6Fai:hén(1éaﬁerSﬁf:ingThaldJ.WQicﬁﬁ.ions

opening 35 is provided on its rear end wwth a camgbg hol di ng portion
(hol e) 36 whi2éh tas r@stm;w:edthﬁdtﬁorwa@tnavemﬁetp&ﬂ phbeaasgiashatesy deaf

t he associ at ¢ p 2 y t Cﬁé% g h g

36. The outer%&!ﬁ?est 53 afﬁ headé%ﬂ% Hﬁ?etq(éé% g?n ¢ % G}If'lﬁlt?l fgkﬁer

the |argest thandt Ithact:f otfhethleongeaéd speingg Polding mrwmrstm. sThét

portiomgB4 of 25 . the ca I,S_1nsert t el ong o] | N

t he heaf 45 8&9%%%%1'?}1‘8"@ éﬁ Have oﬁgﬁ$ﬁ6n§5 &W?“ﬁ?e ﬁangt &ﬁ%e Seriter

appar at us as ppitdlonict €6 Prevent henet umwrnigs ha3t hfrom caomphygs dift t of

t hegassoci ated three c%néxp_in su ortln 321|§ fg@gted asfoIIOﬁf
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cam pi n receigy NGy OnNgied §PEghely 3inkbhrdly f£from the remaining flat
portion of the abutting portions 37, so that the engaging
fingers ‘40 can be engaged in corresponding engaging

15 recesses 42 which are formed in the leaf spring receiving

" grooves 27.
Each of the 1leaf springs 33 is provided on its

opposite end with a cam pin receiving elongated opening 35
having a width which gradually increases toward the rearh
end thereof. The elongated opening 35 is provided on its

20 | rear end with a cam pin holiii_ng portion (hole) 36 which has
a reduced width, so that the peripheral groove 32 of the
associated cam pin 26 can be €firmly held in the cam pin
holding hole 36. The outer diameter of the head 45 of the
cam pin 26 is larger than the 1largest width of the
elongated opening 35, so that when the shaft portion 34 of

25 the cam pin 26 is inserted in the elongated opening '35, the
head 45 can not pass the elongated opening 35.

In the lens guide apparatus as constructed above, the
attachment of the three cam pins 26 to the associated three
cam pin supporting legs 21 is effected as follows.

First, the shaft portions 34 of the cam pins 26 are

3o inserted in the cam pin receiving elongated openings 35 of



the leaf springs 33. In this state, the leaf springs 33 are free from the *
associated cam pins 26. Then, th shaft portions 34 of the cam pins
26 are noved to cone in the campin_ porting holes so that the

cam pi Nghe2Qed¥ P§ dﬁt‘fﬂéQdBBromrpoﬂhm gehtel it apsasi QPﬂnP%a@? i—é'gS-
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on the rear ﬁggFﬁesigP%t he%}‘éaf engaging 3 PorLic é’rﬁ[ pithe s leat
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| ower surfaces of the heads 45 of the cam pins 26in.the optical axis
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with t heeﬂ&é' p@gr Ahd’ QWS 3prihgt NRotdThb! nﬁogﬁio& a8 8S Pdriddge

pins 26. are held by the leaf. springs 33 So as not to be di sengage
t her ef r ofii bhiings e Hihgsccengaging| y Sinaers r oA9 al whiichet ishidg t bo r &he | ens
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are perforne or the ee cam pl cam pins
are engem@agedn in hridhe cmmmﬁiggengagﬁggmecﬁesessﬁﬁ w2 crofr etlfe)rmed :
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springs 33 are held in the leaf spring receiving grooves 27

so as not to come out therefrom. . At the same time, on the

rear end. sides of the leaf springs 33 2 since the cam pin

15 receiving elongated openings 35 of ,the ;eéf :- springs 33 are

.moved along the lower surfaces of the hé_ads 45 of the cam

pins 26 in the optical “axis diredt_:ité_n}_ the cam pin hblding

holes 36 finally come into e-nQag_exﬁen_i_:-;ﬁi_,th the peripheral

grooves 32 of the cam pins 26. As a resuj.-t_,-.-the_ cam pins 26

are held by the leaf springs 33 so as not to be disengaged

20 therefrom and are biased .ou'twardl'y in i_:h_e_‘ - radial - direction

of the rear lens .f_rame'- 19 by .-.'t:_he a_-__ssoé-iated leaf sp_ring's" W

33. The above mentioned operations are performed for the
three cam pins 26. _ L

Thereafter, the cam .'pins _ _'26. are engaged in three

corresponding engaging recesses 44 i:h_ic:h_' are formed on. the

25 rear end of the lens barrel 12. After that, the three cam

pin supporting legs 21 éf -the  rear - ].__ens frame 19 are

inserted between the key plates 23 _of.; the linear movement

~guide ring 15, and then, .Zt;he,'iens b_a_x_{ré.fl 12 is fitted in

the cam ring 13 together with | the rear lens 'f_rame 19 and

the linear movement guide ring 15, piéced_-between the lens

30 barrel 12 and the cam ring 13.



pi‘n supporting *"Iegsf 21 of the r‘ear'._l'e"'ns_ frame 19 are inserted
between the key plates 23 of the |inear mgyenment guide ring 15,.and then,,
the lens barrel 12 is fitted in the cam™~i Ag—13 together with the rear |ens

frame 19 and the |inear pent quide ring .15 . pl.aced between the |ens_30
barrel 12 and the &’rﬂ'}igg¥§-éf'9 ﬂlﬁoﬁef‘ﬁtgl??\ﬁr?%elliengnb ffe| €38 Sifdel3.
camring 13, thee camm pings 286 azec smdorbllyy epa@gedd ihn thBe ihABE' cam
cam grooves 17 which ggen into the front end 13a of the camring _13 while
sliding.the BXPOVES si/t dich: oPetheiptn pthe JFont + £BAs Ydas fff atbe ofam

the aszgei at @dnighneB GAiDe sIIPMPS the fapededdesapickn F1Joft the! €cam
that the three campins 26 are engaged in the corresponding inner cam
grooves 17 aPi®fe 26 mon Thbecasfide suxfacegofptbaemsapgiated ndnnern scam

secured 10 | geo6RRar & POdLS! U OBe! Nodh! 45 #. SECUNAIL PLALE the ThHPee
the cam pins~26 can be easily assenbled to be 1 engage In the
associ at ed. camer pivam 2§r oaves engagedd pnevtheedcofrespondingg inoer ofam

the associa m ,Ri n_sup ti] ol e ' Jt._a s [ | or ji
for pressi ngb? ﬁgvg%amlepi ﬁg. Bgée @g'ln o i?P%ggggégﬁblgﬁgrrg#ééggﬁvé{\&'%'ﬂent
autonati c asgadidey pbagi bl%. i t bectired hto atbe e camdranbddycnbhgought theé
directed 15 ,Eo a.lens %ui qe a%qaratﬁfor guiding the rear lens frame
19, the presHHEIENFERG; SFCUTIRG: Plak& &P+ hereto and can be generical ly
applied to a gui deThpRyr athe cam gpifsN@EANcAAN B eBBIDE! asEEubIAR Atbi abé
interc%tingrin. 20 25 30 .. '

- engaged in the associated inner cam grooves 17 and
prevented from coming out of the -associated cam pin
supporting holes without a special tool or jig for pressing

the cam pins. The simplified assembly makes even an

A

automatic assembly possible.
Although thé above mentioned embodiment is directed
15 to a 1lens guide apparatus for guiding the rear lens frame
' '19, the present invention is not limited thereto and can be
genericaily applied to a guidé apparatus for guiding an

annular member, such as a light intercepting ring.
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CLAI M5 1. A camring gui de apparatus conprising a rotatable camring
havi ng at | est one inner cam groove into which at | east one cam fol |l ower

pi n engages, said camfollower pin being radiall ﬂ in a cam
pin supporting recess in a novable ne r_and be>1 lﬁmmﬂm 'umEaf spri ng
supported i-n a 'l eaf spring hol di ng port¥on assi gned to &ach. tam pkn

supportlcﬁgx ess so as to urge the camfollower pin radi aIIy outwardly
with res-pee]-:ﬁb the camring wherein the |leaf spring conprises an elongate

opening and a receiving portion of the camfollower pin connected.

therevmth cl}gr (Hg.rl gulpr ?.%aggguglﬁ&gﬁiﬁ gﬁgné%é@._s cqioh sucﬂgﬁ hat

sai d cam foI "ower ™ pin-c pass t openi ng
i nsert edhaving tate lewh pne dinpesr canggreoves;n'andﬂhm amde&simonmg:amrt i on

h ot | eaf
Lo, Lhe €3 oLt CHh R EIAF0°Ralh heif! SoPAAS) KANE Rl Byt Y o
ring gum@arm‘mldedoudl ag cam @im rsulppotiexmg nrecaeds mbnakl mowarlﬂerd s a
I h
appar o it (8RR bRind0pladdar vy R Mt enting SuPRBLERLATE T ear
shaft papxiog ahahdedg‘t Pgxtsion hasaggnede tcel eag_ht eampgrimg sambo&'a:mhgl .|' :

er

than t nddiEd (6 £8TEb B25e0 chY P Ay Hhom S IR H84 B dh PR RliR 1
to clai mzs:h/\/rxmect HB: e tca:mmmmm Wm&hwlbarfgsprdmgrrebmpmeﬂs on

\zggiogratcus accordi ngtOE‘r 9% L“ti]'? 8 9%8%‘%2%{5 g%ioreceltéf n?%“r ffga(}%%e%

“engaged Hin t¢enpestedn thiesrewith,| ealﬁazs@ctaglzednﬂme(tha# athee eflongadel eaf
spring bﬁléﬂﬁﬁ; ‘has a width such that said cam follower pJ.n can freely -
' pass through the opening when being J.nserted into the cam p:m._

support:.ng recess, and that the rece1v1ng portJ.on for the cam '
| follower pin engages w:.th sald ‘cam follower pin when the leaf '
_sprlng is adjusted relatlve to the leaf sprlng holding portion. -

2. A cam rlng gulde apparatus accordlng to clalm 1, whereln
said movable member is a lens holdlng frame for holding a lens
group.

3. A cam ring guide apparatus according to either of clains
1l or 2 wherein said cam pin has a shaft portion adapted to pass o
through the elongate opening and said "receiving' portion W
comprlses a peripheral groove having a diameter smaller than

that of the shaft portion.

4. A cam ring guide apparatus according to claim 3 wherein
the shaft portion comprises a larger diameter portion which can
not pass through the elongate opening.

5. A cam ring guide apparatus according to claim 3 or 4
wherein said receiving portion is engaged by the cam pin when
the leaf spring is moved relative to the leaf spring holding



portion. 6. As camring gui de apparatus according to claim5 wherein said
| eaf spring has at its one end an engagi ng portiqgoﬁﬂ%%bfgngages—mrrh t he

| eaf spring holding portion, and>an abutting port- I ch abuy ai nst a
rear end of the leaf spring holding portion to restg \m\ «“ ﬁ@ f the

| eaf spring. 7. A camring guide appaLajps_accoramww“A _ edi ng

cl ai mwherein said i nner cam groove opens at |east one end thereof into the
end of the gewbiiony, so that the cam pin which is held by the novable
menber through the |eaf spriing can be fitted into the inner cam groove from
the open end thereof. 8. A camring guide apparatus according. to any of
claimsv4 to 7 wherein said |arger dianeter portion of the cam pin has at
its top a tapered. perd | a ' C AU Q. St 1 Gh :
contact w t;bO't heq} n‘%eﬂr1 piggﬁ g?ggéé \/\ﬁg%@% ﬁgscg%c%?ﬁ%gu%eéﬁ%% %ée&g?ln%er

cam groove. said leafirspring hasiatapiks xins endt anliengaging \pertenivigich

o aim he s VAR o B 5 AL ol S50 A HRIBKId Bl

of g hle c?m lpdxg:m;dl vgh.ich @buta dagaisstae neari éndl @fjatbeodsaingspning
sai . . . | | [
fo claim o MRAEY ST fo Teerrict faRvbagngoof PoREPTREE SpPEREL"

the radial direction of a |lens-group, and plate portions which are bent

2 direct | on Lubschnthl B At {95 RPBARERAS, Hetondthd b, Yy, ' Prdebelf' "

whi ch can sldldein nwhéeeiamsaiidy.inner cam groove opens at least one end

thereof into the end of the cam ring, so that the cam pin which
- is held by the movable member through the leaf spring can be
fitted into the inner cam groove from the open end thereof.

8. A cam ring guide apparatus according to any of clainms 4
to 7 wherein said larger diameter portion'bflfhé cam pin has
at its top a tapered peripheral surface which can be brought
into sliding contact with the inner cam groove when the cam pin

is inserted in the inner cam groove.

S. A cam ring guide apparatus according to any preceding
claim wherein said movable member has a plurality 6f cam pin
supporting legs which project radially outwardly so as to be
held by the ihner surface of the cam ring and, each of said
legs having said elongate opening and said leaf spring holding

portion.

10. A cam ring guide apparatus according to claim 9 wherein
said supporting legs have leg portions which project in the
radial direction of a lens group, and plate portions which are
bent substantially at right angles from the associated leg
portions to extend in a direction substantiélly parallel with
the optical axis of the lens and which can slide in the cam

ring.



=

11. A camring gui de apparatus according to claim10, wherein said Teaf
spring hol ding portions are provided with dovetail : geh are
| ocated at the front ends of the plate portions of”"m”ﬂumnﬂm : morti ng
legs to extend in a direction parallel_with the optical &xi 4, 8o that one

end of the leaf springs can be fi tted Bt he dovet ai | grooves of the

associ ated | eaf spri,ng hol,di ng ortions to be,held ther 12. A cam
ep aim

. . . by. 12 (
ring gutde appSPRk H4NG-gUidPn8PPETakys RECUAARICER FiaMR 29 n WEXeR each,

sai d | eghiapniciss dpvingWevalag! pogeisnandrehpreviced Winfaspeta -
hol di ng portions have engaging recesses in which the associated engagr#r(g
fi nger SIERIRVEE ¥RAGRJ arx® preGaked: (AF | Ehe JHeRlhs erdsm bnithe Riake She

associ aFSQ't'i%fs_ SBEi NEndol g paer t EAPportdng” Begse EPPIA f @h da
rotatable cam.ri n% which has,at | east one inner, cam grove in which at

| east ofldrESHiSM RAFahiel Witk Ha® BRticAR aKi& nEhdhathPne ¢hdsefl to

proj ect thadiaklfy sprrilds GHR W E it Bt |dovstdEl frodees dPeehei th

gt NENATN G 3 SR PR X s R K
12. A cam ring gulde apparatus according to any preceding
claim wherein the, or eéch,. said leaf s‘pringé- have engaging
fingers and whe:;_ei_ri' said leaf spring holding portions have
engaging recesses "_in which the associated engagihg fingers can
be engaged_ to prevent the leaf springs from coming out of the
associated leaf spring holding_portions. :

13. A guide appér_atﬁs for a rotatable cam ring which has at
least one inner cam groove in which at least one cam pin which
is provided on a movable member and is piased  to project
.radially of the cam ring, substantially as herein described
with reference to.'the agcompanyirig drawings. -

14. A camera comprising a cam ring guide apparatus according
to any one of claims 1 to 13.




