A FLEXI BLE PRI NTED Cl RCU T BOARD IVL’lJNTI NG APPARATUS CF A LENS The &gsent
I nvention relates to a flexible printed circuit board nountjng. a
a lens which electrically cqnnects a shutter unit on a | ens .side,

particul arly of /4 rZPaR ERoUAPIRGAFEOAUNAIING | ASBRATIN of £aEREA body
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unit which receives operation signals issued froma canera body in

accordance with an object distance value and a | um nance val ue of an obj ect
to be taken. The operation signals are usually.transmtted by a flexible
printed circuit board (FPC board), to a zoomlens in which a | arge novenent
of the shutter uThé preséfle inpentioh relatedi tea ifdexihllecprisitedecinsyidt Hegardi t h
~a group of novable | enses. The FPC board nust be capable of deform ng so as
to absompuntiagdappsratesof acienshehivhy ehectricaklyycomects sivbter upit on a
deformation of the flexible printed circui-t board becones IarQF as the
di spl acérRhEide, pREtiMVAELE oot Zogh Jepsi Sidee A2 cPPLYh SIERH ?ﬁ@aﬁ“fr t he
FPC boayd |s hent tw ce between the shutter unit and the canera body.
However Qevery difficult to provide sufficient space at the bent
portions and ensure a stability (immvability) of the bent portions.
Nanely, there is a possibility of an accidental separation of the bent
portions of the FPC board froma receiving groove forned in an annul ar
menber. The separation nmay cause the FPC board to interfere with the
annul ar nmenber or another annul ar nenber(s) which nove in the optical axi s
direction. Thus, the FPC board may be damaged and no movement of th
novabl e | ens* cd&n wezamt. caneragdi ti on t @ tleesfis elgbalnk,y pEQVided ﬁﬂtbr%cﬁh%ter
restriction of the axial 2 novenent ,of the conv i onal FPC boan? in the
optical adkt dihisdy irgged¥ps peperation signals issue rom a camera body .1in

accordance with an object distance value and a luminance value of an object

to be taken. The operation signals are usually transmitted by a flexible
printed circuit board (FPC board), to a zoom lens in which a large movement
of the shutter un1t in the optical axis direction takes place together with a
group of movable lenses.
The FPC board must be capable of deforming so as to absorb the
| displacement of the movable lens group. The amount of deformation of the
' fiexible printed circuit board_becomes-large as the displacement of the
movable lens group increases. To this end, usually, the FPC board is bent
twice between the shutter unit and the camera body. However, it is very

“difficult to provide ‘sufficient space at the bent portions and ensure a
stability (immovability) of the bent pprtions. Namely, there is a possibility
of an accidental separation of the bent portions of the FPC board from a
receiving groove formed in an annular member. The separation may cause the FPC
board to iﬁterfere with the annular member or another annular member(s) which
move in the optical axis direction. Thus,. the FPC board may be damaged and
no movement of the movable lens can occur.

In addition to the foregoing, since no precise restriction of the axial




effected, the axial novement of the shutter unit causes the FPC board to
nove in the sanme direction, thus rescllt.l’ng insan interference of the FPC
board with the annul.ar nember(s). An object of the present i nvention is to
provide a flexible printed circuit board nounting apparatus of a | ens
having a flexible printed circuit board, wherein the flexible circuit board
can be“firmy supported at the®bent porta ons thereOf "by an annul ar nmenber.

Anot her obj ect of_the present |nvent|on I S to ro afle i ble print

ci rcui t TaERentRfn the FoaypaToral FRC hoargh,dn; Hh %Fe‘f)"dé’g‘t i&f
the flexible printed gircuit bqar n_b ecr |ng
to one a%&%&’f'g‘gﬂ ti" im ‘ﬁ’ﬁnsw% cré(g"\‘/sle‘%s%“r F%Me printed
circuit rd nount ar i ﬁ,n t%i’ﬁ&enéﬁ ME¥ e FP8NSoidi Ch
noves mBaq:h é%%cgf Il‘gé on S ?‘Per unit provi dflon t he novabl e

| ens; a fi@%fﬂé%ﬁi&?ﬁ%ﬁéﬁ%b"t board for connecting the shutter unit to a

control circurt on canera body side; an annul ar nenber |ocated on the

outer periphery gf, o £RE prebdnt Inveaf@bN i 130ty proviiaki flexikld prift@di n
the inner surface of 1The annul ar menber to receive the flexible printed

Circuit bRanit Hatd rubtiny affaritiBast whieds havilg a flextibhe printedtitdut
flexible printed circuit board which is located in the receiving groove.

W t h t hi o] angeebin ttheaf lexible eitduit bdartihearf bexfiindy suppoeedcat dhetbepsar d
can be securely supported in the receiving groové of the annul ar nenber so
as to prporghions thefeaf byl an pnimlagdmenberdi t board frominterfering with any
novabl e menber which noves in the optical axis djirecti on Pr ef erat%ll&ibslgi d

flexible printed Aicthey obdest Pfekhe RrSsSPRla YPRFipn 1s to provide a
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printed circuit board mounting apparatus of a lens in which the axial position

of the flexible printed cirCuit board can be precisely restricted.

According to one aspect of the ﬁresent invention there is provided
a flexible printed circuit board mounting apparatus of a lens comprising:-a
movable lens which mom in an optical axis direction;

a shutter unit provided on the movable lens;

a flexible printed circuit board for connecting the shutter unit to
a control circuit on a camera body side;

an annular member located on the outer perlphery of the shutter

W/ unit; |

a receiving groove which is formed in the inner surface of the
annular member to receive the flexible printed circuit board; and,

a securmg member which holds a bent portion of the flexible printed
circuit board which is located in the receiving groove.

With this arrangement, a bent portion of fhe_ flexible prmted L
circuit board can be securely supporl:ed in the redeiving groove of the annular
member so as to prevent the flexible printed eircuit board from interfering
with any movable member which moves in the optical axis direction.

Preferably, said flexible printed circuit board extends rearwardly



-3- fromthe shutter unit and is Bent to extend fsorwardly at a first bent
portion for insertion in the receiving groove, and i*s then bent to extend
rearwardly again at a second bent portion which is imovably held by the
securing nmenber. In this case, said first bent portion of the flexible
printed circuit board is free to defam_Conveniently, said receiving;
groove has a wide portion and a narr portion which is connected to the

wi.de spgh ithaNstititab Gkhit &he AROSeHOES idkitend Tetwartlytat! heiriitendit phdoni M cui t

board can have a wi de portion and a narrow portion which is connected to
t he Wogeingeirtion inhtise gecaivingpiasbveordandis theel hidritctho cotend preadwardliyhe

w de portion, the narrow portion and the stepped portion of the receiving
gr ooagain catp e t Secorsl. bent spgatdér rwhddthe 150 dilmeonably ahelld; dau rtheg seewtiog | s
made of a plate having a keeping portion which can be |ocated in the

r ecem@mbgr-gr oove and an engagi ng neans whi ch extends in a direction

perpendi cul ar to the receivin g oove. |In this case_said annul ar penher has
an insertion &RobHES i ASmi &Ridn E-@?g@‘ﬁgpﬁ’é%iﬁg Chnthe fietibieppinted

prevention wall _which iiﬂl cated adjacent to the insertion groove to
bevgs denfren:

prever ( S com ng out thereof. Conveniently, said
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invention, there is provided a flexible printed circuit board mounting

appaaal s nafrdw ipePBidiOwWidls L8 Gonnected to the wide portion through a stepped
portion, and which correspond to the wide portion, the narrow portion and the
stepped portion of the receiving groove, respectively.

In a preferred embodiment, said securing member is made of a plate
having a Keeping portion which can be located in the receiving groove and an
engaging means which extends in a direction perpendicular to the receiving
groove.

In this case said anmular member has an insertion groove in which
the engaging means can be fitted and a prevention wall which is located
adjacent to the insertion groove to prevent the engaging means from coming out ~
thereof.

Conveniently, said securing member is made of an elastically
deformable leaf sprlng

It is preferred that said flexible printed circuit board is bent at
least twice to be able to connect said shutter unit and said control circuit.

It is also preferred that said receiving groove extends in a
direction parallel to the optical axis direction.

According to another aspect of the present invention, there is
provided a flexible printed. circuit board mounting apparatus of a lens

comprising: -



.a novabl e | ens which noves in an opti,cal,,axis direction; a shutter unit
provi ded on the novable lens; a flexible*printéd cirduit board being bent
at |east twice for connecting the shutter unit to a control circuit on a
canmera body side and having a wi de portion and a narrow portion which is
connected to the wi de portiion through a stepped portion; an annul ar nenber
| ocatefl on the outer periphery of the shujter unit; and a receiving groove
which is forned in the inner surface of the annular nmenber to receive the

fllexible printed gifsiblie RMGIHA heves? it AP opeida 08 difedt@bhPW PO tion
which is connected to the wi de portion through a stepped portion, - which
correspond to theavémiatas nini@nproviaed wnPthé imoRalle 16he; st epped portion of
the flexible printed circuit board respectively. By the engagenent of the
st epped portion oéd fhexiBPe€ poirtedweitcuile board dsyingdbent site Jeeast powiiceofopf
the receiving groove, the axial position of the FPC board in the optical

axi s di r conpesipg thse shuther anidl tose coaatrodocinmiigeon & canexardedy osidehendPC
board occurs. The,restrig¢tion mechani smof the axial, position_of the FPC

board caRaB¥hFpiide PRITEIEN|ING & RAFYPerEiqn mhidh i8 cennectsdate e wige
the above nentioned securing device but also to a flexible printed circuit
board hag?ﬁﬁ“ﬁbggﬁ i%d“ﬁﬁg?géFmgﬂghpresent I nventi on enconpasses a canera
including a flexill h Dy L[.Cy a unt i | US -0 S
nor ei nbefore def i bk os el “Hidaea b (TR Bl 00 JARARENBr pnd EReE

bel ow i nyfftaighqwi th reference to the acconpanying draw ngs show ng
preferred enbodi nents of the present invention, in which; - Figure 1 is a

perspective view &fréveiiiy RrobveTwifich! exi biedl il @ inner surface of the
_ annular member to receive the flexible printed circuit board and has a wide
portion and a narrow portion which is connected to the wide portion through
a stepped portion, which correspond to the wide portion, narrow portion and

the stepped portion of the fiexible printed circuit board respectively.

By the _engagement of the stepped portion of the FPC board with the
corresponding stepped portion of the receiving groove, the axial position of
the FPC board in the optical axis direction can be restricted, so that no
accidental movement of the FPC board occurs.

The restriction mechanism of the axial position of the FPC board can

N, be applied not only to a flexible printed circuit board having the above
mentioned securJ.ng device, but also to a flexible printéd circuit board having
no securing device.

The prele.ent invention encompasses a camera including a flexible
printed circuit board mounting apparatus of a lens as hereinbefore defined.

An example of the present invention will be described below in ...
detail with reference to thé accompanying drawings showing preferred
embodiments of the present invention, in which;- _

Figure 1 is a perépective view of a main part of a flexible printed
circuit board mounting apparatus §f a lens for the present invention, shown

in



circuit board nmounting apparatus of. a‘dens fpr the,present invention, shown
in a position before mounting; -° °- -! 2« -'Hg..2 is a perspective
view of a nmain part of a flexible printed circuit board nounting apparatus
of a lens for the present invention, shown in a position after nounting;

Fi gs. &, pebigich before momatingnal vi eWs Siken al ong the lines IIl-111, I'VIV
and V-V in Fig. 2, respectively, Figs. 6, 7 and 8 are | ongitudi nal it
sectional vFéss bfisap pepsnecitive wvifewsof easmaimupaet of pe fidfexibbenpransed o

whi ch_the.present invention is applied, shown in an acconmpbdati on position,
a W Bt emat% meaﬁ‘#ﬁ@meﬁ?‘fﬁ‘ﬁmﬁ, inventien, \ﬁgﬂ)“ and,
Fig. B,li S DSR2, R_[eeg view.of a camring, a lens guide ring and an inner
hel'i col & rng 1 n n er type of zooml|ens shown in Figs. 6 through-

ens camer af 8" BEBSTRY SRLEAP UG Wy ielbheoat | Gheb2F-1r7 oo™
W DE- ex¢y<1§Madd) VPP S hiFigD zanpeszi,e&gxlvglﬁxt remty position of the zooml|ens
camera, respectively. A canmera body 11 of a lens shutter type of zoom | ens

canera. has Bigs abj anapd §aré QondRulesal’ S6cLibRAE VRewdNOFELR uppdrd Pgl‘ﬂgé“a

designate an outer rail and an i1 nner rail provided on the cane y 11 to
f or m aléns shgttele, typespcioomelsns Toewhicheth@pttesenterinvent fonl s adpp1idd,and a
pressure plate (not shown) are per se known and define a film passing

pl ane. shewnuit reramedecosimddat bhon I s ittiiooh asWpbBvexdatendty positben @ed igphery
with helicoid teeth, is secured to the stationary barrel 12 through set
screws' AgTextienby Besifian. ceasgestiMelyigends engaged by an inner helicoid ring
20 which is Fig.Qisanexpandedviewofacamring,alensguideringandan S
inner helicoid ring in a lens shutter type of zoom lens shown in Figs. 6

through 8.

The illustrated embodiments are applied to a lens shutter type of zoom
lens camera. Figs. 6, 7 and 8 show an accommodation position, a
WIDE-extremity position and a TELE-extremity position of the zoom lens camera,
respectively.

A camera body 11 of a lens shutter type of zoom lens caﬁera.ﬂas a
stationary barrel 12 secured thereto. Numerals 13 and 14 designate an outer
rail and an inner rail provided on the camera body 11 to form a film guide,

respectively. The outer and inner rails 13 and 14 and a pressure plate (not
shown) are per se known and define a film passing plane.

An outer helicoid ring 18, which is provided on its inner periphery with
helicoid teeth, is secured to the stationary barrel 12 through set screws 19.

The outer helicoid ring 18 is engaged by an inner helicoid ring 20 which is

provided on i'ts outer periphery with helicoid teeth 20a. To the inner

helicoid ring 20 is secured a cam ring 22 by means of set screws 21 (Fig. 9).

On the outer periphery of the inner helicoid ring 20 is formed a gear



provided on its outer .periphery ﬁﬁfﬁ)ﬁéh{é@id.géefh 20a, To the inner
helicoid ring 20 is secured a camring 22 by neans ‘of sét screws 21 (Fig.
9). On the outer periphery of the inner helicoid ring 20 is forned a gear
~"20b which is inclined in the sane dfrebbi-on as the | ead angl e of the
helicoid et.h 20a and, whi.ch has an optical axis, thread ending . Jdn. .
paral | Z&Etvﬂu{: el%df'?{:’é'le‘_jaw:éﬁ%issg%ﬁ%o%&qo?h%s ?'h%gFa%"%E%i“&d Fﬁ%d’egbcqlg
rotated i e 378) | LREd itARSad B E I iR PR 16D ¢ )
whi oh 1 5 Saanags HAF AL Had SYTIRICAR SRES ihoed SHOUHIE IR Pl 1B L e
pi ni on. EpPERAUSKES Miredteon.t NPhe ARRer helico@ drihgnd) 28 dotated dnethd Fofwed
forward direction and the reverse direction, since the outer helicoid ring
18 engagiang reverseidikecsionscthradgh @ phriat dhobshoyn)ahieh i engdgedi byidihe
hel i coi d rin% 20 noves in the optical axis direction together with the cam
ring 22 &kat €0boansk armptorn (nodcsharahcwhichtdrivee theaplinipn: Heonsenwerdily, twhenh
20a. In the inner periphery of the camring 22 is _fitted a lens guide ring
24 whi chthevirnem heddcoid irime 40 is dotated oin (thgefoptand, diEqrt ko And, 65‘8& es
relative theretq. A l. near, nov nt .quide.plate .26 |s secuted ng_of
Lot SCFEVPE® B3rehdoRaarinin e quidr BB Gung 1§ SRSELGE thérelfit'is
novenent QHI!% ls oyi.ded on | : el IsANET Ve Wht PR
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on the i ppefcallakdsed dredtiBnstadidthearvitiphe! cd rifd 22 lk! 2OEALIAE, Wahch
is formed on the rear end of the camring 22 is relatively fitted in an

annul ar gecvpdanceSwidhi the 1eadf of rthe Hediovéé rteetie 20a.near novenent gui de plate
26 and the rear end of the lens guide ring 24 so that the | ens guide ring
24Can nove intthe bmedrcpériphesy difr tld icam tiogelleis fitted belenarguide rifag

The rotational novenment of the lens guide ring 24 is restricted by the lens
gui de ri Af whichemayesoir the ontieal axisi digegbiam bogefihgr etherewith and rotates

relative thereto. A linear movement guide plate 26 is secured by means of a

set screw 25 to the rear end of the lens guide ring 24. The linear movement
guide plate 26 is provided on its outer periphery with a projection 26a which
is engaged in a lens guide ring guide groove 27 formed on the inner surface
of the stationary barrel 12.

An inner flange 29 which is formed on the rear end of the cam ring 22
is relatively fitted in an aﬁnular groove 28 which is formed between the
linear movement guide plate 26 and the rear end of the lens guide ring 24 so
that the lens guide ring 24'cah move in the optical axis direction together
with the cam ring 22. The rotational movement of the lens guide ring 24 is
restricted by the lens guide ring guide groove 27. The cam ring 22 can rotate
relative to the lens guide ring 24. '

A front movable lens group 15 and a rear movable lens groﬁpliG are
secured to a front lens frame 30 and a rear lens frame 31, which frames are
located inside the lens guide ring 24, respectively. The front lens frame 30
is engaged by a helicoid ring 33 secured to a shutter unit 32. The shutter
unit 32 is secured to a front movable frame 34 which is provided on its outer

beriphery with at least three guide pins 35. The rear lens frame 31 is



relative to the |l ens guide ring 24. A*front “novable lens group 15 and a
rear novable |lens group 16 are secured to a front:dens frame 30 and a rear
| ens frame 31, which franes are | ed_inside the | ens guide ring 24,
respectively. The front lens frame 30 is engaged by a helicoid ring 33

Secur egrdvidéd DRUE £ outdl Tpeé?pheirge«i&huaﬁ Qeast)ithret’ gufde piHE &6. [ The? gl i

nmovable frame 34 which is provided on its outer periphery with at |east

three pinsd3d phd1S63re dVerlapped irchies. réimad 3Bl i s provided on its outer
periphery with at |east three guide pins 36. The guide pins 35 and 36 are
over | apped Numefalgs 38 candn39 gleshenadead £y3ndnidaBd ens soyermtiotegray | witdr thea

| ens cover integral with the front novable frame 34 and a decorative

cyl i ndsongiimaevable ispae (3dcand psdecqrasive Gyl indegnehichecavers theglens guide

projectjng froman outer hody_shell |la, regpectively. The ca | ng. 22 has
front 8 dlodldsthe %rﬂﬂﬁrzivarﬂrd’r-’ﬁ&‘iéggi‘pq“h a\ﬂhPEﬁe’f dduﬁg]ﬁuﬂ '35 and

36 are fitted., The |l ens guide ring 24 has | ens guide grooves 43 and 44
cor r eSSREFYEo the front and rear cam grooves 41 and 42. In the
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grooves extendrng in-the optical axis direction. gui de pins are

| nser tﬂﬁchntlgé‘%ufiaé’"ﬁinﬁaﬁs HridOY6 Sarel FROGEd. Nehé GBAs Gilide GnROYehad3lend the

guide pins 36 are inserted in the rear camgraoves 42 and the | ens guide

gr ooV sy idé. gidtvesNgP andf 44 Rorresindiagn {3y ahv efroft anddrédre camrgreppesding
| ens gui de grooves 43 and the shape of the rear cam grooves 42 and the

corresgmand2ndn ¢he iduustrated cenboddsferds, etisaidlens fgutide hgroaxesal43nandddrareof t he
camring 22 and the lens guide ring 24 due to the rotatjon of the inner
hel i ccitaaighig gpoovesdextending dni the pptical oaxisf direstienn r They epddeydns i3S | eny’
lgginggsarrifggagé_tgagisne tﬂe pigr%%%t garmmgpggveqsxh? Ian | E rl al%ﬁge grllltidgfgrtogsesn%\é?b;n%
the guide pins 36 are inserted in the rear cam grooves 42 and the lens guide
grooves 44.

The shape of the front cam grooves 41 and the corresponding lens guide
grooves 43 and the shape of the rear cam grooves 42 and the corresponding
lens guide grooves 44 are such. that the axial movement of the cam ring 22 and
the lens guide ring 24 due to the rotation of the inner helicoid ring 20 and
the relative rotation of the cam ring 22 and the lens guide ring 24 cause a
predetermined axial displacement of the movable lenses 15 and 16.

In Fig. 9, the section £ 1 in the front cam grooves 41 and the
adjacent rear cam grooves 42 is a zooming section (normal photographing
section), the seétion € 2 is a macro transfer section connected to a TELE
extremity of the zooming section £ 1 , and the section £ 3 is an
accommodation section connected to the WIDE extremity of the zooming section
£ 1. The macro transfer section £ 2 has a lead angle opposite to that of
the zooming section £ 1, with respect to the direction parallel to the
optical axis. In other words, if the lead angle of the zooming section £ 1

is positive, the lead angle of the macro transfer section £ 2 is negative.

In the zoom lens as constructed above, when the inner helicoid ring 20



In Fig. 9, the section . [err] 1 in.the.front.camgrooves 41 and the

adj acent rear cam grooves 42 is a zooming séctian (‘nermal phot ographi ng
section), the section [err] 2 is a macro transfer section connected to a
TELE extremty of the zoom ng section—4&&]. .1, and the section [err] 3 is

an accommpdati on secti.on connected tq.the W extremty of. the zoomn
secti orf [¥F l"Ptai‘?S‘l"db c%?)”tar"&n ipsctdap 9 the) epyerse ﬂige%t’ioé'ad%%g‘l"@gr

opposite,tq.that of 't zo6sing, ,secti.on, [ err] 4. Wt h .respect, | -
directi oﬂ’egé?%ﬁ 5F"fo{bf ng%ntif'ga\e _?ﬂ%lg?_l I-a‘é{lgt ﬂié}ec%§@sl,n ??C [ ﬁ“e"t'é)eegg&ar'ig? e
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transfer "section [err I's negative. I'n the zoomlens as constructe

above, WegButdiE tbNfHRY iRMdr RE1iCoid PINEQ0 notl 6nNotretstdsi togeblter! ehaRwith but
direction or the reverse direction, the inner helicoid ring 20 noves in the
optical aike mtivescin dthei optdcabraxdsakirection ie docaddafcet withdéhe dead afedhd
20a while rotating. Nanely, the camring 22 secured to the inner helicoid
ring 20 heliopidteeth 20as t oget her therewi th but al so noves in the optical
axis directio

in accordance with the, Il ead of the helicqid teeth 20a, Wen
the camring ¥be CAR Fing &t"!oc‘!ﬁﬁ inthe eptical; arial aér?%gnguﬁ!fel??%g
24 which is,att.ach 0 the camring 22 so_as .to tate_ rel ativ 0
and to msyade (fdé'ghglf w?"r‘ic'[‘ Hé géﬁagﬁe(g%peglﬁ 8ﬁm'n‘b’\7‘§s‘é?r§%t ﬁ% t(?p? %’{'éaatl% é%%é £
di rectionw.t.nout ¢ ot ati Lrel gt Ofs At ; Ny 2 ~af,
the | ens%ﬁ%%% ?l}'%gigzﬁa‘%:egg’g%e-sg'n?%elﬁn%a _ éﬂl %%Isegg{bfgrng‘%%ei@% %\%8 ]i ﬁﬁﬁe
optical @ffectdohofithelt Héfat el Mhe’ FEBILE GO TRLRL 1oR! YEWRe! & FIANR2CAHD the
grooves 41 and the | ens guide grooves 43 and between the rear cam grooves
42dnd t Hens efiddgutitg 2t cawes b mdibie lehsesrdfGesnenib dfo mdne dmrbheiordie2l and
the Il ens guide ring 24 causes the novable |l enses 15 and 16 to nove fromthe
accommodaxi®rdipestidrodus Howbhe rekationghim betiweenELie dront damygreyes iddnarthown

in Fig. 8, It should be. _ _
 the lens guide grooves 43 and between the rear cam grooves 42 and the lens

e

guide grooves 44.

" Thus, the movement of the cam ring 22 and the lens guide ring 24 causes
“the movable lenses 15 and 16 to move from the accommodation position shown in
Fig. 6 to the TELE extremity position shown in Fig. 8. It should be
appreciated that the lens accommodation length is extremely short, since
neither the cam ring 22 nor the lens guide ring 24 protrude from the body
shell 1la and the cylindrical lens éover 38.

The shutter unit 32, as is well known, rotates a drive pin 32a by an
angle corresponding to an object distance signal which is issued by an object
distance detecting device to rotate the front lens frame 30 associated with
the drive pin132a through a pin 30a so that the front lens frame 30 moves in
the optical axis direction in accordance with the helicoid 33 to effect the
focusing. Furthermore, shutter and diaphragm blades 32b operate in
accordance with the luminance signal which is issued by a photometer. The
distance signal and the luminance signal are fed from a control circuit 50

‘provided in the camera body 11 to the shutter unit 32 through a flexible
printed circuit board 51.



appreci ated that the | ens accomocdati<an length is extsenmely short, since
neither the camring 22 nor the I ens guide ring 24 protrude fromthe body
shell 11a and the cylindrical |ens cquer 38. The shutter unit 32, as is
wel | known, rotates a drive pin 32 ly-an angl e correspondi ng to an obj ect
di st anceThé Ol elid 511 Gomriseted tdy tRe @Rie6i dlrehfeh aiedali eHrddglife t 0
rotate the front lens frame 30 associated with the drive pin 32a fhroagh a
pi n 3Hperture formed dinf the tsthtionairy deerrél 12\isto ianspire dpfiredl betweendibiecct i on
in'accordance with the helicoid 33 to effect the focusing. Furthernore,
shut t eistahiionary barpghrldgend| theecasatingpéatle ithe ssnasedathee FRE thoarde5l

| um nance signal which is issued by a photoneter. The di stance signal and

t he | uextendseresrwardly aleng dhe ripesn surfaee of) the statienary barsed dédoi eomene
canmera bpbody 11 to the shutter unit 32 through a f,| exj bl rinted gircuit
bonr o GUrther Tracwidlyo SPEPUsh BoRARBELERAN LRAGTOUREFIAN 265 @ Ehed ipkonds

t hrough an aperture.forpged in,th ' batrel 12 into a space defined
bet Wegrqloyeﬂngn t@#%ﬁé?"gf ﬁ%%ﬁfﬁgﬁ%ﬁ%ﬁ%ﬁlr Fén'g 22. In the spgce, the FPC
board 51 eX‘rﬁé“i@crﬁd’r\ﬁ’aﬁ‘P'ﬁé BeritNeh e ge é?ﬁf[mﬂuéﬁa%%e%@% fﬂ%tslﬁ]eg | sU135dn

barrel 12 to cone rther rearwardly through a gap between t projection

26a of Rhg, ltheedlciAPME 68 'theOkddiCent] BF SthéOsEdtdohdtd Pird 121 Ve Rahérdd d. The
FPC board 51 is bent in a generally U shape at. a first bent portion Ain

the vi ehei biter surfaceast ehd dinddre movemewhyuidei plate? 260bpearmnddhestvd o t he
outer surface of the linear novenent guide plate 26 by an adhesive portion

B. ThpoFRiorbBartheSEPE boaid: 5lefurthds exbends] tokard phe cpticadi saxismeandtahenal ong
the inner surface of the lens guide ring 24. The FPC board 51 is bent
f or war 8tgngatthe hienep gurdace pf athee lenseuide ming &4s gihedEPG bperd 2] isnbentens

whi ch SHPBRAL ph Prorespadatisass 2B Tk iR Boidectingc. T Y "9 9Toove
The lens guide ring 24 is provided on its inner periphery with a
receiving groove 45 which extends in the optical axis direction to receive
the FPC board 51 (Figs. 1 ~5). The FPC board 51 which extends along the
inner surface of the lens guide ring 24 is inserted in the receiving groove
45 to extend forwardly and is bent rearwardly at a second bent portion_C in
the vicinity of the front end of the lens guide ring 24, so that the FPC
board 51 is brought rearwardly into the receiving groove 45 to be
superimposed on the portion of the FPC board already in the receiving groove
45..
The receiving groove 45 has a rear relatively wider portion 45a and
a front relatively narrower portion 45b which is connected to the wide portion
45a through a sﬁepped portion 45c. The FPC board 51 has a wide portion 51a,
a narrow portion 51b and a stepped portion 5lc corresponding to the wide
portion 45a, the narrow portion 45b and the stepped potion 45c of the
receiving groove 45 so that when the stepped portion 45c of the receiving
groove 45 is engaged by the stepped portion 51c of the FPC board 51, the axial
displacement of the FPC board 51 is restricted.
The lens guide ring 24 has a through hole 54 to the front of the
receiving groove 45 which receives the bent portion C of the FPC board 51. On



_the FPC board 51.(Figs. 1 ~ 5). The FPC:board ol mhlch ext ends along t he

i nner surface of the lens guide ring 24 1s inserted in {he receiving groove
45 to extend forwardly and is bent rearwardly at a second bent portion Cin
t he V|C|n|ty of the: front end of the Fen?gguide ring 24, so that the FPC
board:51 is broyght rearwardly int{o, the e|v1ng roove 45 to be -

s uper‘r—*rrﬁ't??e%‘?l ‘GS'Ft‘?% ﬁhsfrqcﬁévmﬁd 219 8y ¥hdnpEEEon; Frpove

g:}go;'ef n‘fh’l‘:g'l rﬁcelgw ng. ?r% P‘? %Ba rear .reI at | vel%,;nvwg&er ort i,on 453e
po”!onoﬁ ehd 1haLGh & |0n %g et ;‘ééetVeI@fogFﬁgl %%rdgoljchgaﬁo W' g:hﬁ

portion a, a narrow epped portion Cc corr espon

to the whiSdiPhbid8e LGP BOIBA #?oﬁ%gcé trheﬁ«w%
of the recei’ving g?o§§%f4 o) th gé?% e st eppe portlon 45c 0

recei vi gg, groove 45 is engaged by the stepped portion 51lc of the FPC board
51, the axial displacenent of the FPC board 51 is restricted. The |lens

gui de ring 24 heasegondirkrnih photiomL of the BRCoheard %lhdsr bekd \hetyegnothe 45

2Thggdgecelvesdthﬁlbqg}aﬁgJégpggég?j # ﬁgg%ﬁog%g 51. anr th: OQ?ngte
Eﬂthf Eﬁﬂg'} Gbvve; 85 tﬂﬁ%r“ﬁénée,%ftw%iﬁ% (g 1.7 418 echiF S8 Bepbithe
ronber 6 e daceree E%ﬁyaggée%ﬁad&%f %pﬁ%iééﬁ%af?%f?# SRSt hact,

the secy m&:&%‘eﬁ.&sp@ﬂdﬁ% b b 1dtR B Okhd %céﬁﬁﬁ%V%rggvch@Oé(rﬁ 45 dhgaBERNS

of the insertion groove e prevention wal Nanel 'y, the securing
mewger @gWMwhscmr@‘nebabfmﬁmden ofhea i hsertispr grgpveassa T flhatglate
portion 60a of a wdth corresponding to the wiwdth of the receiving groove
45 and ‘pordiagadhlagof the securing member 60 is provided on its front end with an

elastically deformable keeping portion 60c which is slightly bent toward the
receiving groove 45. | -
The securing member 60 is superimposed on the second bent portion_C of
the FPC board 51 after the latter is fitted in the receiving groove 45, so
that the engaging leg 60b of the securing;member 60 is inserted in the
‘insertion groove 55. Thereafter, the securing member 60 is slid rearwardly
to engage the engaging legs 60b with the prevention
| wall 56 which prevents the engaging leg 60b from coming out of the insertion
~ groove 55. The end of the keeping portion 60c comes into engagement in the
stepped portion 57. Thus, the securing member 60 is firmly held. In this
state, the flat plate portion 60a of the securing member 60 firmly comes into
elastic contact with the FPC board 5! so that the.sécond bent portion_g_of'
the FPC board 51 is firmly held between the securing member 60 and the.bdttﬁm
of the receiving groove 45. The shape and the thickness of the securing
member 60 are stich that it can be snugly fitted within the lens guide ring 24.
The FPC board 51 extends further rearwardly in the receiving groove 45
from the mounting position of the securing member 60 and is bent fofwardly

again at a third bent portion D to be connected to the shutter unit 32.



| egs 60b which can be fitted in tire imsertian groqve 5. The flat plate
portion 60a of the securing nenber 60 is provided®on'its front end with an
el astically deformabl e keeping portion,60c which is slightly bent toward
the receiving groove 45. The securing feinber 60 is superi-nposed on the

second bent\peizhi gp Soe tHOf HECTOPGEGInE] A6 ' PleveliCrtai the difuttelt ghign the

recei ving groove 45, so that the engaging |eg 60b of the securing ne r 60
i s insenitgd the FPG boapdrsl @xtgndo\reabbardlicr ¢8fbent, fofwarddgudt thenbetper 60
is'slid rearwardly to engage the engaging | egs 60b with the prevention wall
56 whipdrtioevlniis insertedyigithe recpi®dng faroove dhi rapdois beht trieervarsdytaton
groove 55. The end_ of the keeping portion 60c cones into engagenent in the
st eppethpdrantoposkiony whichelg ctenuned hanble mareivingrgrapvigeedd. by vhe his
state, the, flat plate portion 60a of the securing nmenber 60 firmy cones
into efesyring pepbes0-with the FPC board 51 so that the second bent portion

bot tom of (R ARREPEH ﬁﬁ@%-k%@”ﬁ%ﬁé sty ehe Zﬁéﬁt?ﬁﬁﬂiﬁ%ﬁ%@?@ Toph, 8 1"
gui do 17 ARCRGE 480 BoRHGY o fhe rocERRARONE Y5 ) 18 bl BT g

gr ooveg@S the Osedoh8 BEW poR8idPT b¥ Othed FPC NsbaraCddds dotRitReBefia 12 tharfg bent
forwardly again at a third bent portion Dto be connected to the shutter

unit 3fown toward athebeptival &xisn tsoethat egointerferencewdd the wucbhd sdntt t er
unit unit, the FPC board 51 extends rearwardly, is bent forwardly at the
bent peatttiion_© 0% thesEPG dward Shaithcthe/icngindricad kehs gaver S8peegcurs.

rear dly at the pent portion C which is _secured to the receiying groove
45 bﬁwréxs@mm- n'@"?ﬁﬁTﬁB? sepred H?Eﬁ%?'bﬁwééca%{/ége dlgceestpict dhgnaxipdnt

POr | Boaedin 12 thEFHROREH DAL SHIRETES D' Boddt PO UMBEent SockR e
portion_C of the FPC board 51 projects outside through the through hole 54 to
interfere with the cam ring 22.

The loop-like shapes of the first bent portion_A and the third bent
portion_D of the FPC board 51 deform during the zooming operation in which
the lens barrel moves between the accommodation position shown in Fig. 6 and
the TELE extremity position shown in Fig 8. The length of the FPC board 51
and the movement of the moving members in the optical axis direction of the
zoom lens are set, even in the TELE extremity position in which the largest
deformation takes place, so that neither the first bent portion_A nor the
third bent portion_D interfere with the other elements and come onto the
optical axis of the lens barrel.

As can be understood from the above discussion, with the .
present invention, in a camera in which a shutter unit moving in the 6ptica1
axis direction on a lens side is connected to a control circuit on the camera
body side by a flexible printed circuit board which is bent at least twice,
since the bent portions of the FPC board are firmly held between a securing
member and the bottom of an axially extending receiving

groove which is formed in the annular member, the bent portions are prevented



60, the second bent portion C of the,FPC,board.does not accidentally hang
down toward the optical axis, so that*no“interference of the second bent
portion C of the FPC board 51 with the cylindrical |ens cover 38 occurs.
Furthernore, since the stepped portions)dyc_and the 51c restrict the axial
posi ti(&-p of the FPC board 51, there is no possibili Ey that the second bent
porti o Ciesm baing-pecifiantal by displaced o accideatahioigreinge ¢anseaugntiby é1054

to interfere with the,cam &g 22, The | oop-1i ke, shapes of the first bent
portien A"htr?ﬁw?‘lﬁ"f’é‘c?h?ﬁ &?‘Seégagﬁqq Jhtih e EEK&’DBEY"(F Chid 8?{?1'1033”%6

t he zoom ' I N g b Bet €n o3
acconmodat’ 3%9%%2% ?%# ’ s%om‘c%'ftiﬁ‘ﬁg. ?@%gngén[a%é JFEEE@ g)??r%gﬁ’lﬁ?yatngo%q tflablnure
shown in df godhinghe | ength of the FPC board 51 and the movenent of "the

novi ng nenbers 1n the optical axis direction of the zoomlens are set, even
in the TELE eXufeRéinorBOStHel 8%d1NpudtitG6n tdte tharflesibiéebpintridi irdudkesoard

pl ace, so that neither the first bent portion A nor the third bent portion
D i nt eréf Be Wectirélieréstiactad vERy of tBe GPihutat merihes Mhichhe

| ens barrel. As can be understood fromthe above di scussion, with the

pr esenthashdasiideqportiibn andodmatrdvpattioh whishuld esnneated Bovthigwide pbetion
optical axis direction on a lens side is connected to a control circuit on
t he canthreugody stepped pogtidrexabd dher flaxible iprinted sdueditnivoar iwhide tasat

| east twi ce, since the bent portions of the FPC.board are firmy held

bet weerf £OEERIRINAFHHR PARAORH PP BRFHonandy Btappes BRYM ng recei vi ng
groove which is fornmed in the annul ar nenber, the bent portions are
prevented from being accidental |y displaced or accidentally hangi ng.
Coh‘§equently, no interference of the FPC board with a nenber which noves in
the optical axis direction occurs, thus resulting in no damage of the FPC
board and no failure of zoom ng. - - '



Furthernore, the axial position af,thg flex:ble prlnted circuit board can
be securely restricted by the rece‘lvrng g‘robve”' nber which
has a wi de portion and a narrow portion which llmmmammmﬂu' he w de
portion thr ough a stepped portion, and the flexibfe pri™ntéd &ircuit board
whi ch has a correspondi ng wi de portion, narrow portion and stepped portion.

1. A flexible printed circuit—bqaRd tounting apparatus of a | ens
conprising: - a novable |Iens which noves 1n an optical axis direction; a
shut [t provided on the novable lens; a flexible printed circuit board

for connecting the shutter unit to a control circuit on a canmera body side;
an annul ar member |ocated on the outer periphery of the shutter unit; a

recei |ng gr oqyv CS af I menber
to receive thg\f ex?%f %tr% Cl rcwé %oar g%'? sec%%?n‘gpnwe er which
hol ds ¢8ingpartion of the flexible printed circuit board which is | ocat ed
I n the recelving groove. 2. A nounti ng apparatus according to claim
1, wherein saiglmbl@Xieh iénd) Wwhide thotes G an kpricakraiktaddreceiomr dly fromthe
shutter unit and is bent to extend forwardly at a first bent portion for

I nsertion in taehuetE uniiy provitied, omrtibel movabde leral t 0 extend rearwardly
again at a second bent portion which is inmmovably held by the securing
menber. 3. a flexiblepninted sipanidt boardc for ¢rnreatdng (therslmtteon andt tosai d
first bent portion of the flexible printed cirtcuit board is free to deform
4.  a contyolnsineRityonpd saBeER bRAXdtideig to any preceding claim wherein

sai d receiving groove has a w de tion,and a narro ort whi ¢ )
connected to tTe 3R, IFFPSn Wg‘ﬁi) 1P e P& FBFt b a2ty

unit;

~r

a receiving groove which is formed in the inner surface of the
anmilar member to receive the flexible printed circuit board; and,
a securing member which holds a bent portion of the flexible printed

circuit board which is located in the receiving groove.

2. A mounting apparatus according to claim 1, wherein said flexible
printed circuit board extends rearwardly from the shutter unit and is bent to
extend forwardly at a first bent portion for insertion in the receiving
groove, and is then bent to extend rearwardly again at a second bent portion
which is immovably held by the securing member.

3. A mounting apparatus according to claim 2, wherein said first bent

portion of the flexible printed circuit board is free to deform.

4, A mounting apparatus according to any preceding claim, wherein said
receiving groove has a wide portion and a narrow portion which is connected
to the wide portion through a stepped portion.



5. A nounti.ng appar atus accordi nge .to cl aim 4 V\:hQI’EI n said flexible -
printed circuit board has a wi de portien ans a_narraw po

connected to the.wi de portion through a stepped portion e”"ﬂmm]'m”'m”",
correspond to the wide portion, the narrow portion and the ste N I+0N
of the receiving groove, respect Ively. 6. A nounting appar at us
accorétng to any preceding claim wheret th;a-l-d securing nenber is nmade of a
pl ate having a keeping portion which can be located in the receiving groove
‘and an sngagi ng Arawoating epperdtasdscdordingli teecilaim fHembeneirc shid flexihbe
recei ving groove. 7. A mounti ng apparatus according to claim®6,

wher ei npsintedacintwat beabdr hdmsa awidenportiom qndo@momhp@rtmwammehg
means can be fitted and a prevention wall which-is |ocated adjacent to the

i nsert i congcbed &of the wide morthen dhyewghg menl@%rﬁ‘ﬁg  PPraesBPNd 3.
A mounting apparatus accordi ng to any preced ai mwherein sal d seguring
nenber ¥2 Hheiavise perbignt the IF‘?’:’&M fé?p Tﬁgpe% E%h
nount i ng ap ar at us as cl ai any precedl ng clai mwherein said fI exi bl e
printed 5516%%'3 Y: east twice to be able to connect said
shutter unit and said control circuit. 10. A nmounti ng apparatus as
clainmed in any preceding claimwherein said receiving groove extends in a
directign paral I@h\o{,&,}ﬁeaﬁgﬁﬁg a8XdrR1iflly teCamP Predeliing clai, Wheréin aid
printed circuit board nounting apparatus of a |ens conprising: - a
movabl esé&itnyhidibelfO¥ESmdde @ff applatal having di reeping; portion which can be

-locatedintherecelvmggrooveandanengagmgmeanswhldlextendsma

\— .
direction perpendicular to the receiving groove.
7. A mounting apparatus according to claim 6; wherein said annular
member has an insertion groove in which the engaging means can be fitted and
a prevention wall which is located adjacent to the insertion groove to prevent

the engaging means from coming out thereof.

8. A mounting apparatus according to any preceding claim wherein said

securmg member is made of an elastically deformable leaf spring.

9.’ A mounting apparatus as claimed in any preceding claim wherein said
flexible printed circuit board is bent at least twice to be able to connect

said shutter unit and said control circuit.

10. A mounting apparatus as claimed in any preceding claim wherein said
receiving groove extends in a direction parallel to the optical axis

direction.

11. A flexible printed circuit board mounting apparatus of a lens

comprising: -



a shutter unit provided on the nDVabfb | ens; a flexible prlnt"a'0|rCU|t
board being bent at |east twice for tonnécti ng“nm'mllml H to a
control circuit on a canera body side and havi Iﬂw nm and a
narrow portion which is connected to the wi de pbdbrtfort t Hrodgh*a stepped
portion; an annular nenber |ocated on the outer periphery of the shutter

unit; and a receiving groove which Tsl&raed in the inner surface of e
an.nul ar menber. to r ce ve %ﬂ erX| bl,e %hﬁg%ed cireuit board and has a w de
portion and aan N Aortion through

a stepped por 95]19.@2!-%]: EF?EBBB q?‘%‘ IIOI’I narrow portion and
the stepped portion of exi ble printe CIrCUIf board respectlvely 12.

A carera incl 4dighdy{H1ed pklfeddcirolit) iedrd pRAET &t ML RE1APRRAL US

of alens as clainmed in"any preceding claim 1 A Tl exi bI e printed
Ci I Cldohnéettiing the idhutteriipvitatea TohGicINcliedhit o & ed=triclh chatye sd@s Griabed

with reference to the acconpanyi ng draw ngs.
having a wide portion and a narrow portion which is connected to the wide

portion through a stepped portion;

an annular member located on the outer periphery of the shutter
unit; and -

a receiving groove which is formed in the imner surface of the
annular member to receive the flexible printed circuit board and has a wide
portion and a narrow portion which is connected to the wide portion through
a stepped portion which correspond to the wide portion, narrow portion and
the stepped portion of the flexible printed circuit board respectively.

12. A camera including of a flexible printed circuit board mounting

apparatus of a lens as claimed in any preceding claim.

13. A flexible printed circuit board mounting apparatus substantially

as hereinbefore described with reference to the accompanying drawings.




