CAM MECHANI SM OF LENS 5 The present invention relates to_a cg{néhs :
mechani sm for noving, for exanple, a lens group, such as a ﬁg S or
a zoomlens, in a photographing lens system In a zoomlens canera, a cam
mechani sm having a cam 10 ring which is provided in a lens barrel
bl ock of a photographing |ens so as T rotate 0r linearly move in the
optical axis direction thereof caM MecakNiS! @vefegi ch is fitted in a cam
groove fornmed in the camring and—whrch—Ts—secured to a | ens hol der of a
zoom lens group is provided 15 to nove the lens group (a variator and a
conpensator) in accordance with the photographi ng node (zoom ng). The cam
ring is usually provided on its inner peripheral surface with a spiral cam
groove. In case of a camringmade of plastics or the |like, having a cam
groove 20 i ntegr y t ' t rpQve, i f
w dened truncat eg{i%oréxo%ég%g%r%?{‘iwicbrnt r@-%g.e%gzgsg gﬁa%e) é?'@ ﬁﬂ%@%‘xdg&rgn
so as not movingdudivmnexsnpleyt @polensn grovpe sawhgrasnve fdvusimyg lens
follower has a truncated cqnical front end. coryespondi to the sectional
shape of t%k Bafif9B F88\7egnl it Mﬁ’%ﬁé}b ig‘?ﬁ' n%Yﬁgg'ﬂg the cam groove
and the camfollower, the camfoll ower can not be i movably secured to the
| ens holder itself in the direction of the camgroove. .In p{)gg ice, to

e
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fitted in a cam groove formed in the cam ring and which is
secured to a lens holder of a zoom lens group is provided

15 to move the lens group (a variator and a compensator) in
accordance with the photographing mode (zooming).

The cam ring is usually provided on its inner
peripheral surface with a spiral cam groove. In case of a
cam ring made of plastics or the like, ‘having a cam groove

20 integrally formed therewith, the cam groove is of outwardly
widened truncated cone (generally V or trapezoid shape) to
provide a design so as not to produc;e" an undercut portion in .
the cam groove. The cam follower has a truncated conical {
front end corresponding to tlie sectional shape of the cam

25 groove.

In the cam mechanism including the cam groove and the
cam follower, the cam follower can not be immovably secured
to the 1lens holder itself in the direction of the cam
groove. In practice, to fi£ the cam follower in the cam

30 groove without play, the cam follower is supported on the
lens holder so as to move in the direction of the cam
groove, taking into ‘consideration a possible change in
shape of the cam -_follower due to change in temperature and
the friction betweenl the cam folliower and the cam groove.

35 Furthermore, the cam follower is biased to move into the

cam groove by a spz_'ing, or the like.
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cam groove by aspring, or the like. . -2- However, in the ngchanism .
ment i oned above, there is a possibility that the camfollower fargely * °*°%
projects fromor comes out of the cam groove due to the spring force of the
bi asi ng spring. Accordingly, upon assenbly, the |lens holder 5 nust be
carefully attached to the camring to prevedt+ the camfollower fromcom ng
out of™t he cam groove, which is however troubl esone. To solve the problem

it is also known to HeweygH | $nf diha (Rechanis®| meptioped, abayecnthesedds a

and provide a égsépﬁiﬂgtgfrortgn‘%tt OchdIe cBRN {8 et N argBIVIPESfedts VBB or

the camfollower is provided. However, in this solution, it is very

difficult to reamegeons Qfpropei aee Groovg (e etosdhensApiing spprag o ckhe
s strong. - thgsS@ihg! QPcafl PASANdIndiS) Of UBln Hsskmb]iOkCthe FIERES B dor
even if an appropriate Spring force 1s Trealized, it is difficult to place

t he cam f ol8 owewst n behecavefyyvveatinchedagie ofheateaenringcdpobrevent 2dthe

An object o t n LNy, | PR Vi a £ chgpi s
a lens in whi c%ua‘{lhtek%clal%;"%oqfl gﬁ%‘#‘ ic'gmein agggﬁan‘g hgﬁ% bgg'é Bi asi‘;r:ég' S%r ?%g gits
an appropri at eheyeveng fxpwklesoms. not to cone out of the cam groove, and a

zoom | ens attached tp,t QSle”Scr%o' Eﬁ&aiémra'@ Ngd BY sbN Gt 881 N L d Sy
thus resulting in an eaSy assenbly and a fealizati on of an aut onat’i ¢
assenbly. Accofaolimg the caéhe fiorldower | witht ithy fleese heldeoviathdd prowide a

mechani sm leo spring force to the po'rtion of the lens holder in which the
; cam follower is provided.

&Jﬁ However, in this solution;, it is very difficult to

realize an appropriate spring force, so that the spring

._force is strong, the cam ring ”can' be easiiy deformed or

15 broken. Furthermore, even if an appropriate spring force is

realized, it is difficult to place the cam follower in the

cam groove at an appropriate entrance position.

20 An objeot of the present invention is to
proVide a cam mechanism of a lens in which the cam follower
is engaged and held by a biasing spring at an appropriate
spring force so as not to come out.of the cam groove, and a

. .zoom lens attached to the lens holder is retained by the

25 bpiasing spring, 'thus resulting in an easy assémbly and a
_realization of an autométio'aésembly.

According to

the present invention, there is provided a cam mechanism of

a lens having a cam

30 groove having 'a conical side face, formed in an inner

-'petipheral'surfaCe of a cam ring, and a cam follower which
"is provided on a lens holder for holding a lens group and

~which is fitted in the cam groove,' so that the cam follower

can be moved in an optical axis direction by the movement

35 of the cam ring, wherein the improvement cpmpriées a'sp:ing

means comprising leaf spring members provided on the lens

holder to elastically support
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a Iens having a cam 30 groove having a conical side taceﬂ forann.lnf
an . i nner peripheral surface of a camring, and a cat fOl1 ower * whi ch & sa* .
provided on a | ens holder for holding a lens group and which is fitted in

t he cam groove, so that the camfollower can be noved in an optical axis
~direction by the novenent 35 of the- %an1r|ng, wherei n the i nprovenment

_conprlses a sprlng means conpri sing l"eaf spring nenbers provided on#the
| ens Oiéiféﬁéfathtﬁ\épEQHtlal AR IANI O LeEahNriAg badhal
dlrectlon e camring each said | eaf spring nember conprising a sI|t yn

whi ch s%lra%keaﬁrtsmmj Me@;ana:éﬁbfﬂwﬂgeragagnt dntl whileHNtd NgeBRANS -
provi ded on the spring neans for ‘engagi ng wi-th the: camfollower in the'
.radlabaﬁﬁﬂﬁﬁ|0ﬂ sS#ilch. cahi Soldiowngeangagessi rroal . ahenowsdrning omkansr i s
connected to'the | ens holder, which preferably: holds a I ens group, through
t he sprionjideshren the isprigy m@or eogggdvg wishcthef eamofellopen ‘
asssenbly. Said camfollower may conprise a cam follower pin, having a
trunc&Pe@h@bm49ﬂ3¥xﬂ¥#%ﬁﬁk%¥fespondlng to the conical .cam groove.

Al't t I foll I t foll -

ine, "each i SR AR RS R “L%%%néfﬂi,l%%é”rhi onta
h h fors
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term
the cam’ follower upon asssembly. "i; 
' gaid cam follower ‘may comprise a cam’ follower pin,
.'havin§ a truhcatedfcbniéai pdrtiéh_corregpqndihg to the conicai
caNEQ?OOQe. | : | . o |
_Alternativelyasaid:qam follower may comprise a plurality
of cam follower pins, each having a trunéatéd conical portion
correspdnding to the cohical cam groove. In either case the of
each of said cam follower pins has a shaft pértion'which is
.w;pgoyided oﬁ_its front;gnq;with said fruncated qonical_portion-
and on its rear end with the neck portionfahd'a tapered terminal
end cppnécted to the neck portién;' ' : L g_)t_
The.truncated'coniéal'porfiéns 6f'the cam fdliowéf“pins
méy be in the form of rollers which_are fotatébiy supﬁofted,bf
the shaft portions, In_which.case the holder comprises guide
portions Which movably guideltheldam fbllower pinsfin the fadiall.
directions. | | | |
| ~In thisfiéét ariangement eaéh 6f said_gﬁide pqrtions.may
 ¢omprise a supporting posﬁ.which extends in tﬁe_radial-qifectionn_.
 :framjthe lens holdér integ;al therewith , a flange portion which

~projects from the front end of the supportiﬁg  péét ih{ a
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end connected to” the neck portion. B .. The truncated ”~”m;

conical portions of the camfall ower plns may be inthe forehof® rollerse 3¢

which are rotatably supported by the shaft portions. In which case the
hol der conprises guide portions which novably guide the camfoll ower pins
in the radial directions. In this |ast arrangenent each of said guide
portl@ﬁe may conprise a supportlng post which extends in the radial

Crorceto 1 o EHEEBBpABRITE PN, Shol B E%“aihatigfaﬁagae"pﬂéé'%%ét e

proj ects e 'supportIring pos

paral lel withgfbey, Optéc%ﬁegas i@nde 'ﬂsa%tgté OBoReliBn! 8 thd 0" TRE | Bnast
2 ;

the flange portion, so that the sh portions t e ‘associ at ed cam

fol 'ower pinspgr1bR8CHE SEhé hddbeidB&d Il £l swdi© pipARke FHEdetkle ihafhe
follower pins in the radial directions through the shaft portions of the

camfol | oner phsertibe poiles fur tnaovablhy egpidéethbl gani foltosreantpixng yin the
spaced fromone another at a predet ermi ned angul ar di stance. The above
nenti oned hol xerdiakyd boept ions sthydughrtheshafts pesitdions pérthencanithllower
hol ds the | ens, group and whi ch has hol ding nenbers integral therewith for

hol di ng sai d RE®+ Fhewrids Rertiens pEeprafgEakhy GLlyaNIsxentiallySprced

d he | h the | d
Toans for ongiPRGPIFL ARDRECFCAE Sndt <o Cre it (U Dt S TSSRAPth ar o
inserted in.the 'nse&fxeogbggg)ee%nér?tf&@ g@h %xbdx?a%gg&moéé ot QNQL ﬂlﬂlﬁ-f@ﬂ

groove. The leaf sprin nma ex across t
Opt'%il_aX'S f@ﬁ%eﬁéﬂdﬂﬁ&ep@tﬂﬂaﬂ'wﬂﬂéH“héiEEaﬁhé”ﬂéﬂé”@roup and which has

holding members integral therewith for holding said cam follower

pins. In this arrangement a lens retainer maybe mounted on to

the lens holder to secure the lens group and have a spring means

for engaging with the rear ends of the cam follower pins which

are inserted in the insertion holes to elestically bias the same
" toward the cam groove.

The leaf spring members may extend in a direction across
the optical axis and each have at their front 'end an engaging
neck portion which engages with'the respective cam follower pin.

N ‘ The cam follower pins of the invention may have neck
portions at their rear. ends which project outwardly from the
associated insertion holes.

The cam follower pins may also have front ends which

‘widen the slits of the leaf spring members when the cam follower

pins are inserted in the associated insertion holes to a

predetermined depth.

The lens holde;'may'have spring keepers which are opposed

"to the insertion holes so as not to normally come into contact

with the front ends of the cam follower pins but so as to come
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neck portion which engages with the respective can1fQIIomer pi:n. Ths .cam
"follower pins of the invention may have neck portiond &t their f'ears *emds -
whi ch project outwardly fromthe associated insertion-holes. The cam *
foll ower pins may al so have front ends which.widen the slits of the |eaf
spring menbers when the cam fol |l ower s are inserted in the associated
insertion holes to a predeternined deggﬂ The | ens hol der may have sprv
keeper n#hi sdh €4t APPAS Whd Qefaffesbi‘iﬁﬁt h@ﬂb@?éeﬁhéﬂ Bi%e Tclt DAV IBHL ¥

into contact- with the front ends e cam fol | ower pins but so as to cone
into conteleé shkhfbheowesf pipsi agemrmttrea Wherehdhas Mgk, portions of the cam
follower pins are fitted in the slits. An exanpl & of the present invention
will be descrAbeéxbmb@a|ufcthejbrb;em&ymMVGﬂﬁinnrwdlbnbenupsnﬁibed
reference to the acconpanying dramnngs i n which: Figure 1 is a per spective -
V|ew(ﬁekp%ahnnﬁehanﬂs#Woﬁ&Mu@ﬁwk&%ﬂﬁtﬂaﬂmﬁm|OHIYFWgEherEfeﬂenQﬁ1mmlargéd
sectional view of a cam mechani sm shown in Fig. 1, viewed fromthe

di r ectthth agcappPany ingodr pVipgsy ¢n ¥hiphg. 3 is a plan view of ‘a spring_

menber which |s def oy ned upon attachnent, of can1fo||o r“ and,_ Figs. 4A,
4B, 4C and FHHTE 1%&@9&?&?9"%"&@“#‘& ﬁ%w‘}?& rﬁFeé'ﬁ g

proce%gzeesseq;ttmvgﬁglggl,l ower p| nto-

~Figure: 2. 1is an enlarged sectlonal -view of a cam

mechanlsm shown in Flg. 1, viewed from the dlrectlon of an e

C
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a | eaf spring, for t he present i nventi.on. A camrlng 1 to wich a e ote
| ens' hol'der 3 holding a lens 10 group 2 is attached is noufted to a lens °* *°
barr el (not shown) so as to rotate about an optical. axis. The camring 1

is provided on its inner periphery with sp&l or helical cam grooves 4.

The camring 1 is nmade by for- exanpl e plas nol di ng. The cam grooves 4

have .an outwardly w den d 15 trzipezm d cross sectlonal shape, so that no
underzut is prdl eﬂdIEy RoFdSigAdi es upon nol ding. - The lens group 2 which
usual ly consists oirlga Pl wal iat yplah vEswenf i a rgpffﬁgntn@nﬁyr aklvhich is
outernost lens. in Flg The .l ens hol der. 3 has a IyI I ndrical body which .
hol ds 20 t her efREPRE fieH?"Qr gkrashmentc afo i GAN FRIXPWRT Hr3RFded on its

outer peri pheral edgpl%t h ylr ee ggeneng@ | g shapedy ! cgé}gtmrsvﬁewgl Cleor
hold camfollower pins 5, and three small -positioni n% proj ections 8 wh
hol d a spriSng FRe¥ERg7 thmeC‘P’e%@@eingeM%ﬁﬁ’@mﬁe beg cam £adlowsr Pin to

proj ections 25,843% er ?%%] anot her at an -
angul ar di stance %fa%lgégf&q{q %ﬂlﬁ 1?tnspﬁé) %ﬁﬁ%ﬁgﬁnl ts front face three
claws 9 which are spaced fromone another at an angul ar distance of 120
to secure a'lens retainer 7, so that the lens retainer 7 is pressed agai nst
30 and secured to the lens holder 3 through the lens retainer 7. Each of

t he hol di ng nenbers & kam arbBugppar tiogwhbeh @A lminshhexti_emds | holdéngadi alens
oot on T, EabSn3 " SkescRll, o ARShL, YOL50 PLRh B rLIOIA, ghown
The flanges bhsdas resl ebltxstextaamwgaguIdiﬁtieamseakhan) PAkeTam ring 1 is
\‘“’ provided on its inner periphery with spiral or helical cam
grooves 4. The cam ring 1 is made by for example plastic
molding. The cam grooves 4 have an outwardly widened
15 trapezoid . cross sectional shape, so that no undercut is
produced by  molding dies upon molding. The lens group 2
which wusually consists of a plurality of lenses is
represented by an outermost lens in Fig. 1. '
The lens holder 3 hae a cylindricél body which holds
20 therein the lens group 2. The lens holder 3 is provided on
its outer peripheral edge with three generally L-shaped
holding memb_ers 6 which hold cam'follower pins 5, and three
small positioning projections 8 which hold a spring member .
7. The respectivé holding members 6 and the small projections

25 8 are circumferentially spaced from one another at an angular

distance of 120°. The léns holder 3 has at

its front face three claws 9 which are spaced from one

another at an angular distance of 120° '.t_o secure a lens

retainer 7, so that the lens retainer 7 is pressed against __

30 and secured to the lens holder 3 through the 1lens retainer
;. _

Each of the holding members 6 has a supporting' post

6a which extends in the radial direction of the lens holder

3 and a flange 6b which projects from the supporting post

35 6a in a direction parallel with the optical axis. The

flanges 6b have radially extending guide (insertion) holes
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16 in which the associated camfollower pins 5 are fistted.so ag jo'nnye' =
toward the camgroove 4. The lens holder 3 and the" holdlng menber's *

are integrally mde of for exanple plasti.cs material. 5 The

lens retainer 7 has an "O shaped |ens retaining body 10, three
nmounting nenbers 12, each having a Hole 11 in which the associated

smal | FHOJiﬁCtthi‘ch fgteaa%nl egh1$ ng&:wg C;Pﬂ(i)% i_ 3% rd3 S?qﬁcq %ﬂ“ﬂg

fromthe nount 1 ng me ers ong the circunterence
3 and we cthltats m¢|eea$9mrv)t ethe agafio| gooeve pidns 5Th&hd ey holdexer3 pi ns

are aﬂg t ri or ret 71is
prefergﬁ made '?éf‘ﬁl |CH§¥'LSQ hl% r%g“?o #Aféeér%:ﬁ%ayou;fmge g%et of the
| ens rmmp]r&g mlmtﬂ&matérial:h that it can be held by the cI aws 9 which-
are_|l ocated an.inaginar circle The cent g/.,ppPaN 4 of the lens
ret i ni ng bogli}‘ 10 €Bfes TERIPoNt dct KRS h &b &erl%@‘g‘?i R o The
| ens @@Eﬂlnﬁhg boﬁ?e1Dﬂﬁﬁ%féégmobﬁdlngﬂ%emﬁeﬁgOYEdGQadﬁlhé@fn a

periphery ‘with three _retaining "spring 20 portions 15 | ocated on the .
peri ph&cdie edde 3F W @perfiy 1@SsOCiREed of S‘!‘hblrePEPﬂﬁﬁgi@Brl g dertions

15 has g, fr S stigelty

t he el ast d %[q{(]i ﬁggs’; g% rl}’g ?%:%l?ggm) nt é?&'o ey Jh'éél 5%?’%3*8‘& 3 |s

pr e_sseahcamttﬂm; mﬂxﬂuemmmhelmhg etlge ¢hecmfe£5nagaonsthet henkeh®lderder 3,

so hat _t en ou 2 is fir nd i bly hel,d on the | ens hol der
o3 ansf wiilih JPEE e (FasodiatadtCan; Fol towte Bie Brermpmntimy

menbersrhéz camhi £51 Yuviesr t pdngss6Ci ated heAdd f anhldovibiapeds By haiee Seafs ,or

fove Shatlo AP REL AR WY “heafhed® 71U blofitity o e

plastic OF a thin metal plate. _ _ o
_The outer diameter of the lens retalning body 10 is
15 such that it can be held by the claws 9 which-are.located
.or&_ an imaginary eircl'e._ The ce-_nter _ope_n-ing.. _14 of the lens
retaining 'body. 10 comes into contact with.-the _peripheral
edge of the lens. group 2. The retaining' body 10 is
provided on.. its‘, perlphery with three : retalnlng sprlng
20 portions 15 located on the peripheral edge of the opening
| 14. Each of the retaining spring  portions 15 has a bent
front end, so that it has an elastic;ty.-' _Due to the
elasticity, the lens _g'ronp 2 which is ‘mounted on the lens. u :
holder 3 is pressed at the outer peripheral edge theréof
25 aéainst the lens holder 3, so that 'the-.-l_e_ns group 2 1is
| firmly and immovably held on the lens holder 3.
The leaf spring portions 13 pro'je't':t . from 'the

mountlng members 12, whlch blas the assoc1ated cam follower plns

5, have slits or groove_s l7 at_ the front.ends_- thereof, as
.30' shown'in Fig. 3. The slits 17 have small holes 18 loca.ted”-
d:.rectly below the cam follower pin insertion holes 16 of
the holding members 6. : _

Each cam follower pin 5 has an outer _ro_l_ler portion 19,

an intermediate shaft ﬁ:ortion 20 which rota_tably_ supports- the

35 roller portion 19 ancl'wh_ich is inserted in the associated -

insertion hole 16 of the ‘holding member 6, a neck portion
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dlrectly :bel ow t-he can1fo||omer pln I nSsertion holes 16 of the holdlng
menbers 6. Each camfollower pin 5 has an outer roller portion 19, an

i ntermedi ate shaft portion 20 which rotatably supports the 35 roller
portion 19 and which is inserted in the ociated insertion hole 16 of the
hol di ng member 6, a neck portion (per%%ieral groove) 22 forned at the

i nner tend of or aﬁ% a e

f or med"at the ?%ﬁgpﬂf&'& #ﬂoﬁﬂreﬁe(ﬁ( por |on e ro%f é"%o“;51 ﬁg %éaggn
be integral Wddtidie 2baf talk®’ & OPEuR€atéd conical€réRk! YndoRli Fsrmida alat
I n the shape of truncated cones correspondi ng to the secti.onal shape of the

spiral- cam grtimeemner end pdl the peck pertion t?éreﬂhﬁvé@%’ﬁ# RPY e hpns
por tions ?gces e ih:{t{%[‘%i rhltlt?n% é‘séggfgtﬁgrtigﬁgsﬁﬁ 33 fornmed on

t he outer sur Shaft portions 20
have a di@neter whilte i souegerpc!mpmhaﬂ%faré\e19matthe hshape 1@ fHf trhacbdf.eﬁ

spring portigns. 13 and mhlc mal ler than.the Io r-cylindeic end

the "PolTer faPeRdiredbbldtnd W HHE bRt RERL, HHRLYOE thi HoEE Ran
so that whengriv@veamdf,ol | amms ﬁ:ldliéi‘ aperi:ionssew ethave t hewetsecyl ondkacas
16 of the holding nmenbers 6, the Jlower. ends _of the  shaft ortions

20 slight!yPoEd high o amemiitteddn e opsAciphesd;  refeRsess 33

to COme i Nt o seled onVidHe (oGt &rk I surf &6681 b8! tRAUBH1Afing Renbells 6l es 18
of the leaf spring portions 13 thereby to 20 slightly and downwardly push

the leaf kbring poMheorghast oporitdonsun2® njanentrerdiametearewhicht is nharger
ends il/ of ttﬂﬁaﬁa@ﬂﬂl&\?‘erth@ rkctnéll holes 18 of the leaf spring portions

13 and whj.ch is smaller than the lower cylindrical ends of
the roller portions 19. The shaft portions 20 have an

- axial length so that when the cam follower plns' 5 are
.18 1nserted in the insertion holes 16 of the holding members
"':6, the lower ends of the shaft port:.ons - 20 sllghtly
project outward from the lower ends of the 1nsert10n holes
- 16 to come into contact with the circumferential edges of
the small holes 18 of the leaf spring portions 13 thereby to
20 sllghtly and downwardly push the leaf spnng portlons 13 of
| the mounting members 12. _ )
The front (inne:) ends 21 of the cam follower hins 5
~  are in the shape of a double truhcated cone having opposed
truncated cones, as shown in Figs. 2, 4A through 4D. The
2'5 largest diameter' of the front ends 21 of the cam follower
- pins 5 is larger than that of the small holes 18 of the
'._..'_sllts 17 of the leaf spring portions 13 and is such that
. the imner ends 21 can be inserted in the insertion. holes
~16. The diameter of the neck portions 22 of the cam ---
30 follower pins 5 is _substantially equal to or slightly
smaller than the diameter of the small holes 18. |
For assembly the lens holder 3 is slldably supported
along and on a guide rod (not shown) provided in the lens barrel
and extending in parallel with the optical axis to move in the
35 optical axis direction without rotating about the optical

axis.

-
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are in the shape of a double truncated cone haV| ng opposed truncat ed coaes
as shown in Figs. 2, 4A through 4D. The 25 | argest**di‘afreter Of’ t he *f ront
ends 21 of the cam fol | over pins 5 . | arger than that of the small holes
18 of the slits 17 of the |leaf spring portions 13 and is such that .the

i nner ends ZEheanabevensdrertioned he VRGPS ofommAnEntss, (thefheledlﬁarreter

of  t hgyoMeK 3p0rth8n5.ler?92 g2bupt e Q;Qi@ 3Peh8! \Rind¥ ¥, %hd Sca N
substantially equal to- slightly smaller than the di anet er_ of mh

sral | Hestldower PéFISaé-engm ththe |eam” wdngerl zetg- 3| | @hbtPesupported-al ong
and on - t;g@tr%éx&%oéh%w@ BERKkBGdd Na ]theféfiﬁné’ar(rs%e apdgexteqding in-

paral | he optical ‘axi's to nove in the 35 optical axis rection
wi't houtthmoatght i 41) about t he optlcal axis. . The above nentioned various

conponent s (lhpeo holg se%’ts néi’lz 089-0 p tﬁle :‘I.IFt%S t'la‘ltea' E%HFI ont he

cam f ol | ower “pi nSPs ercamri the present” 1 nv
are as&mﬁﬂeaﬂ B ﬂmixd O\Mhe ( it gssace4At5ereblfougbngB);esAnthperhens

i nserts e Ie to the |l ens n face |
t her eof"® et 22 9 aV%tg ﬁ%P“%%%? Eﬁ%m&rgn% ﬁ%Qﬁng EPﬁ :
front fleees Holder! sn&&@@lﬁiré tRes aewse gzhmpl enster ate 2Adms thelbens
holder 10 3, and engages the spmall projections, 8 of the Iens hol der S.ln

t hel hioBes and oengagesy i efathbBreiestiops. .tthi E sthee 1enge NAET eBai ni ng

SPring jpOr¢hNfol8s0f 1t hee | €ns n@uitAingd mathert) 03t haq emssr esehp8! 7

cone into .contact with the surface ~of . the Iens grou press the
-the lens retalning

| ens é:,h@_,plexzs retain:.ng sprlng portlons 15 of -

body 10 of the 1ens retainer 7 come 1nto contact with the o
surface of the lens group 2 .to press the lens .group 2

15 against .the lens holder 3. The lens group 2 is retained
and secured to the 1ens holder by the 1ens retainer 7. The
leaf sprlng portlons' 13 ° are located in gaps 23 defJ.ned

" between the flanges 6b and the lens holder 3.

_ _ Thereafter, sprlng keepers 24 are located between the

20 1eaf sprlng portions 13 and the lens holder 3 to prevent
the leaf spring portlons 13 from being d_ef]_.ected beyond a
predetermined position thereof toward the lens' holder 3.
Thereafter, the cam  follower pins 5 'are inserted’ in the
insertion holes 16 with the front ends 21 thereof',-; so that \/

25 the front terminal ends of the front ends" 21 are 'brought
into contact’ with the peripheral edges of the small holes_
18 of the slits 17, as shown in Fig 4A, '

‘ The sprlng " keepers 24 come into contact with _the leaf
-.spring portions 13 to prevent th'e" ‘latter from being

30 deflected as mentioned above, but do-"not come into contact
‘with the front ends 21 of the cam follower pins 5 to permit
the latter to move in the radial directions. To this end,
the spring keepers 24 are preferably 'generally U-'shapeci,
so that no- material "of ‘the spring keepers 24 'exists

35 'immedi'ately' below the 1n_sertio'n holes 1-_6,"_ as can be see_n in

F‘ig.- 1. It is also possible to form t"'he' .'spring keepers 24



LT TP TR T YISy Y

15 agalnst t he Iens hol der 3. The Iens group 2 S retalned and secured to
the lens holder by the lens retainer 7. The leaf spring portions 13
are located in gaps 23 defined between the flanges 6b and the | ens

hol der 3. Thereafter, spring keepers 24 are |ocated between the 20 | eaf
spring portions 13 and the Iens hol der 3 f® prevent the | eaf spring
porti.ons 13 from being deflected beyond a predeterm ned position thereof

towars the kg Qhqer wi B Tméeaféxfs' hol1la@ xcag) Qi WLl Nén SiREé
inserted .in t%% |rlr%ser9te|gﬁ holes 16 with the front ehds 21 thereof, so gral

that 25 the f Eormatdom, nalitends omegessaTant tohdPrOVide H oRPACE nt (Margin)
contact with %BZcﬂTr&ﬁWsal Eg%%npffégf owdE! pibg & {8 Novd€is! 'ttlfe l%adfél

shown in Fig. he spring keepers cone into contact with th
spring porti@agectlonso w#irhmeht comiipg |Entercohtaat mditly Sheddieadctspring

rontf oned @0oNgKbbngdo Pt TRt GrA9LACt i ide T1AN WRdh 2%l (B

cam f ol | ower o perm - ) e radi I ons.
To this end, Ebelspernglhseﬁelaermom&em ef erabl y gener al | y

o st el 3 bel ow t RECPRCOE LY A8, aperbter pufifiss TH Torfey BRr¥idmy 19
al so possi bl egko0 iy Nchhie fAIlckeKEepPAES P 4owaid tnbegneéé:ytﬂm hhbued aasth

hol der 3. In such an integral formation, it_is necessag% pr.ovi de
a space (neR§Enpruhen BINGAE OFe findensi| ondF @ eesnlly nbhe FFPatJ-He holes

o o "G LTSN PRSP GRR M) 101 I8 R St oy
\/ the front ends 21 of the cam follower _pine-5 until the leaf
spring portions 13 come into contact with the upper
surfaces of the spring keepers 24, so that the inner
lelastic deformation (deflection) of the leaf spring

15 portions 13 is prevented by the Spring keepers 24. '
| A further downward movement ‘of the cam follower pins
5 causes the front ends 21 thereof to be inserted in the
small holes 18 while widening the peripheral edges of the
. small holes 18 of the slits 17. When the front ends 21
20 pass through the associated small holes 18 until the neck
. portions 22 of the cam follower pins 5 enter the small
holes 18, the slits 17 and the small holes 18 thereof are
\J elastically returned to their original position due to the
elastic restoring force  thereof to firmly hold the

25 associated cam follower pihs 5, as shown in Fig. 4C.

When the neck portions 22 of the cam follower pins 5
are fitted in the small holes 18, the operator releases the
finger(s) from the roller portions 19. Consequently, the

cam follower pins 5 are engaged and held by the leaf spring -

30 portions 13 which come into contact with the lower ends of
the shaft portions 20 to bias the roller portions 19 in a
direction to p'roj_ect outward therefrom (Fig. 4D).

In this state, since the cam follower pins 5 are'
~prevented from : coming out of the lens holder 3, the

35 operator removes the spring keepers 24 and then inserts the
lens holder 3 in the cam ring 1. When the roller portions
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follower pins 5 are nounted. After that, an operator.pushes the Jyolberes -
portions 19 of the cam f-ol | ower pi nflS tovvard the iAseltSon hol-es with*his

or her finger or fingers. As resul the small holes 10 18 (i.e. the |eaf

spring portions 13) are pushed down by the front ends 21 of the cam

fol l owlag fxes Bithed! ihetheafC¥pr BFGOVSordi 84s the cagngringqitd, e act

With th8 #PPRSweH' fpagas 50faréhes1§d¥itz ﬂé&‘msln%heSQrIMtxérpe\f_

i nner elastic def ormati on (defl ection of t he l.eaf - spring

portioheles i 36pragaanrsd bfhene Rdgsing k 2 Abeur disat d@eeingl
moveneghrpfohie GRM gel | QWSE  RinRS %PP&:’?G%&:}HJJSO”M ends 2&1£E§aeoe‘3t0 be

inserted in the small holes 18 while w deni ng the. peri pheral edges of. the
sl | - hbrest 1ginjfo t kdes| cam 1groovenhdn bie thendeafdsspring PeFE ianugh
the asggci at || I n e p ofg

foll owe'? pi nglql@gnttgpt %Z’ls]?%a Itplrc\’lcﬁtti%%fn qtbhegisj%l 8 1 %\d trhe small hol es
18- thefenﬁlmr dedldisbiycathy  osnigedd sédehdace)rpgl e poaint | grodve tb the
el astl ef oring force thereof to firmy hold the 25 associated
camfo Her ﬁ)l ns 5, as shown in Fig. 4C. Wen the neck portions 22 of the
cam foll OWEI‘A!pI nead arse f i tmeelr'snobue Srmlnd  hichhees "éBg)véhedmsenmtsjrod el eases

t hﬁlogb\ggg{a(ﬁée p%r%%]eé‘%gage nq"rl é]%t;scﬁ fcf ea%nkslﬁ&ﬁng ’ p'o'; P?o(r:lgmls |
vvh| ch a:ﬂ@Eella*smeamugcthamd hiﬁhehbowam encisowd 4 hdnsafdh por wagnthad to
(o, B Perk ke GRS 22, (s *che' S rhrd ol Pibes Sroh, SIS T om
com ngipuanal héEd| &35 bRedaerliks t he 3GsmykY aholesenB/Esofhetisdr Lag keendr s

24 and then inserts the lens holder 3 in the camring 1. . Wen the roIIer
portio?%ring portions 13, thus resulting in a easy attachment of

15 the cam follower pins 5. _
.Furthermore, with the -pre_seht_ invention,-

since the leaf spring portions 13 are formed on the lens
retainer 7 which is mounted to the lens holder 3 to secure
the lens group 2, the prevention of the cam follower pins §
20 from é_oming out of the cam groove 4 and the holding of the
lens group can be effected_ by a- 'single member, _'thus
resuiting in a decreased number of components and an"easy“
and inexpensive assembly.
Although the above discussion has been directed to
25 one of the two 1lens groups for performiﬁg the zooming
_ operation, it can be eqi:a_lly applied to the other lens 'group.'
Furthermore, although the ill_ustrated_ embodiment is
directed {;o a zooming  mechanism of a zoom lens, the cam
mechanism of the prese_nt' invention can be similarly appli-ed
30 to a focus adjusting mechanism. '
_ As can be seen from the foregoing, @ with E the
present invention, since the cam follower pins are provided
with the __engaging'members which are engaged. and held by’
the associated engagi_ng portions  of the spring membe’rs
35 mounted to the lens holder to f£it the cam £ollower pins in

‘the cam groove of the cam ring, the retaining of the cam



11 19 are fitted in the camgroove 4 of the"camring 1, the cam foll ower
pins 5 are slightly forced into the insertion:holes 16 against the
bidsing force of the |leaf spring portions 13, so that the roller
portions 19 are biased to 5 thrust into the camgroove 4 by the | eaf

spring portions 13. Thus, -the roller d@dtions 19 are pressed onto

and firmy held by the conical side face of the camgroove -4 (Fig. 2). As
can {be undefclbowerfpdms,t . eabthe prestanssiam, of(thiet Icamefpldover pins

i nvention, the, cam foll ower pins ar I ical Ly shald i,0. ] amegrQave

in such a way*tFRRIIHE R kfgSP‘t it %Eo&ﬁ{)ﬂggcg#df g%hf%om%jr'é%?rrll a'rt‘gl% cdh
fitted in andedElowdy plhinsshiith lah (apprbphiate Eprioky tfurdeatanpbengasily
portions 13, thus resulting in a easy attachnent of 15 the cam foll ower

pins 5. Furt F@&kzed v thushaefwdeing i Ae@in oRasy| dasemhly cuWi thputnpaying

portions 13 are n g4 hegtan ' I §15e NT - Hfﬂﬁ
hol der 3 ? o] secu?iéetéﬁggf’gnségg;rgbg ?fﬁxﬁdéﬁr{%ﬁ%‘?&?‘&ﬁ? %?aﬁ??%??%&gr
pins 5 20 frdmamni rcheout admt hagreever oovBhidsandmakeshol dtng posislidlleens to

decr based nuRoRt ATy, Arsedhie P2 Som HACHRniphn R, ERR ehyghy'sort

Al t hough the above di scussion has been directed to 25 one of the two | ens
groups for performng the zoom ng operation, it can be equally applied to

the other lens group. Furthernore, although  the illustrated enbodinent
is 10 :
15
20
o/
25
30

35



directed to a zoonm ng nechanismof a zoomlens, the cam nechani smof the
" present invention can be sinmlarly applied 30 to a 'f'ocus”"mmmumul,w"
mechani sm As can be seen fromthe f oregoi ng, wi'th "
present invention, since the camfollower pins are providedw th he® *

engagi ng nembers which are engaged apgd held _ by the associ ated

engaging portions of the - spring AMrbers 35 nounted to the | ens hok‘er

to fléLhEﬁscan1follomer pi-ns in:the cam groove._ of the camring, the
retaimrmng-of the cam follower pins, i.e. . the prevention of the cam

foll ower pins di sengagenent fromthe can1groove ‘and the biasing of the cam
fol lower pins with an appropriate spring.force can be-easily realized, thus

- resul'iing i NaAkaASeAHAETER YoM & NDsths PRYVEEgSa canAlgratvehieihdiea

di sengagenent of the camfollower pins from  the cam groove. Thi s
makesconilital pdse Maze, tﬂnmmédnmmlanlipnesspehh@menahxsnrﬁaﬂeumsnaof t he
i nvention. 10 15 20 25 30 35 * C L M SCLAIMS 1. - A cam

mechamrésnrifniga keds ahgaimd od loaergwbdel. haumg:\e;ded on a holder and
whlch is fltted in the cam groove, so that the cam follower can
be moved in an optical axis direction by;the_mqvement of the cam
ring, wherein the improvement cdmprisestf
.e spring meens comprising 1eef.epring”members provided \J
" on said holder to elastically suppoft_the'eam follower in the
radial direction of the cam ring, each said leaf spring member
comprising a slit in which a neck portioheefﬁseid cam follower
endgages; and

a mountlng means prov1ded on the sprlng means for

engaging with the cam follower in the rad;al direction.

2. A cam mechanism according to claim 1, wherein said holder

holds a lens group.-

3. - A cam mechanism according to claim 1 or 2, wherein said
cam follower comprises a cam follower pin, having a truncated

conical portion corresponding to the conical cam groove.

4. A cam mechanism-according to claim 1 Qf 2, wherein said ...
cam follower comprises a plurality of cam follower pins, each
having a truncated conical portion correspohding.to the conical

cam groove.
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coni cal side face, formed in an inner peri pheral surface of,

a camfollower which is provided on a holder and which is 'f'lt @mm]@mmg#m’
groove, so that the camfoll ower can be noved in an optical -ax+

by the novenent of the camring, wherein the inprovenent conprises:

spring means conprising |eaf spring nenbers ‘pk—ow ded on said hol der to

el astfcal ly support the camfollower in the radial direction of the cam
ring, Yach sBid | eak cpmi mechatbiem coeperding boseilaimn 3wt a weerein the
portion of said camfollover engages; and a nount.ing fmreans provjded on the '

prl ng meanser feachngigsaddncan tfﬁ’él@éﬁﬁlf Gillflﬁ/\é}aﬁ i hafhpoartiepcvhich. is
A can1nechan|sn1aqcord|n %&é 81 I n sai.d holdey h Ids g
Iens group. Brovided eamlﬁ:c?clfé’rﬂ of F}Flgs?& cI ZVRCRYGC £OoMHeT & ROELLEN
foll t te d
prt on S B BN ol Byt SR e oo

according tog r% %Sh&e%ea £ %%I r},e%qg | | over corrprl ses a plurality
of cam fol | ower pr ns, €ach having a ca e ‘coni cal portion correspondi ng
to the conical cam groove. 14 5. A cam nmechani sm according to claim

3 or 4, wherein the or each of said camfollower pins has a shaft portion

which is praoyjded of idsmf wethATikm becoriad iy UBsatErh fpNissal wAekkion sada
on its rear end with the neck portion and a tapered term nal’ end connect ed

to the neck {pAihé@#Bedbeonicald pomtivtzawiss thac candiful Tawer gpinms, ambeini the
sai d

g\/

form of_roilers-which are rotatably supported by the shaft

" portions.

7. A cam mechanism according to claim 6, wherein said holder
comprises guide portions which movable guide the cam follower

"pins in the radial directions.

8. A cam mechanism according to claim 7, wherein each of
'said guide portions comprises a supporting post which extends
in the radial direction from the lens holder integral'thefewith,
Y a flange pqrtion which projects from t_he front end of the
supporting post in ajdirection parallel with the optical axis,
-and’ an insertion hole which is formed in the flange portion, so
that the shaft portions of the associated cam follower pins are
inserted in the insertion holes to movably guide the cam
follower pins in the radial directiens thrdugh the‘ shaft

portions of the cam follower pins..

9. A cam mechanism according to claim 7 or 8, wherein said

guide portions are circumferentially spaced from one another at
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truncated conical portions of the can1fo||omer_pins :
rollers which are rotatably supported by the shaft m ;“gnjﬁmj !mm cam
mechani sm according to claim®6, wherein said hol der.

portions which novabl e guide the camfollower pins in the radia

di rections. 8. A cam mechani sm accpggling to claim 7, wherein each of

sai d QUIde portlons conprises a supporting post which extends in the rqglal

di rect ron1 %ﬁf?gan?nggzg d}%&%ﬂ%@ therewith, ~a flange portion which

proj ec ron e supportlng post in a direction paralle
with the optical axis; and an insertion hole which is formed in the flange
portion, so that t he shaft portions of the associated camfollower pins are

i nsertigl i N tA &dn wSdhaaT1 i e ord imy bl ¥1glimde, tWisersain fsalildwenrderns in
the radial’ directions through the shaft portions:of the cam follower pins.
9. cohpzasmschamm@nnﬂnmnaﬁrﬁpm@ bbading @wntlanuyha¢hshpﬂdgu¢he .
portions are circunferentially spaced fromone another at . * L M
S * 13 engraEiranthshighhag helsing aeniprs 1“/1}96&'m1n§8ﬁaﬁﬁ”§-ﬁ'ﬁha€9§rdl ng .
to claima4, whergin said holder conprises a cylindrical lens holding -
portl&ﬁkﬂﬁQﬁ1?ﬂﬁ%sc?ﬂef?%ﬂgwﬁFpongnd whi ch has holdlng menbers integra
therewith for holding said cam fol |l ower pins. 11.7 A cam mechani sm
.according to claim10, further conprising a l*ens retainer which is mounted

to the,l ens fm'aa%{ mteaha?ﬁ%ﬁaebsrhﬁna 86 Wi AR WNiee thdt BoRBEiBIngEaANSs

for engaglng
a lens retalner whlch 1s mounted to the lens holder to secure

o
" the lens group and which has a sprlng means for ‘engaging with :
the rear ends of the.cam follower pins which are inserted in the
insertion holes te-elastlcally bias the same-toward the cam

groove.

12. A cam Mechanism.according to ciaih7lithherein said leaf
spring members'extehd ih_a direction:édrosé_the optical axis and
each have at their front end an éngagihg;neck portion which

engages with'the;réspe¢tive cam folloWe::piﬁ.-

13. - A cam mechanism according;to-claimflé, wherein said canm
follower.pinshhave_heck portions at théif”rear ends which

project outwardly from the associated insertion holes.

14. A cam mechanism according to any preceding claim wherein ...
said cam follower pins have front ends whi¢h_widenfthe slits of
- the leaf spring members when the cam follower pins are inserted

in the associated insertion holes to a predetermined depth.



AT N e e e N AU e i AT ARl ] L P RN

t he rear ends of the cam foll ower pins V\/mch are insertedsin the i nsertion :
hol es to elastically bias the same toward the cam groove. 12LMlnmummMIIIHIll
mechani sm according to claim 11, wherein said | eaf spring ne

a direction across the optical axis and each have at their front“end dn

engagi ng neck portion which engages with t?gar espective camfollower pin.

13. A cam nechani smaccording to claim ‘wherein said cam fol | ower

pi ns Wave nggk porty &J%jiirsn{ %%'c ng"’%' CQn%” gk&&& 5"‘@@!&6 ihepLihe

associ at ed |nsert|on hani's ccor

precedi ng cli;g Wisks! Hoiéég Hae féﬁﬂi%rkéléﬁ@réawﬁiéhoakee%d&é& heyd €88
the slits of the | eaf spring nenbers when the camfollower pins are
inserted ininserassociébsk i 86easi Abthebesoe dnycedgirragted tiepthe froat.
A cam nechani sm according to any preceding claimwherein said | ens hol der
has spring leadserast vitlhhe hcame fopoved tpnshéoutnseet asntiolosames ginfso noontact
corme into contact wwth the front ends of the camfollower. pins but so as to
cone into cYAtlcthl theahenwdrg swmbar smthrn sth/mema@ﬁep oikiopsref oheopam
t he camfollovver pins are fitted in the slits, A cam nechani sm

of a ef@1lo¥grs pins ATy fl"a*éeqlé’él%s%ﬂ"b%d with reference to the

accorrpany| ng draw ngs.

16. A cam mechanism of a lens subétantially as

hereindescribed with reference to the accompanying drawings.

TN




