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-1- SUPPORTI NG APPARATUS OF FLEXI BLE PRI NTED CI-RCU T BOARD, & 4 BEA&BARREL 5
The present invention relates to a lens barrel, and nDF%‘brecisely, It

rel ates:to a supporting apparatus of a fl&krble printed circuit board
connetsed to a CySppAbREENGSAPPARATUS OF FLEXI®LE IPRINTED LIRCUIT BOARD A
|l ens shutter type of canera —a—cyHndrrecal—shut-ter—uat+—+s—p+rovi ded
in a lens barrel. As is well kn L ~unit drives a
focusing lens group in accordance with a distance signal of a subject to
be taken, detected by an object distance neasuring device and opens 20 and
cl oses shutter blades in accordance wi.th a | um nance signal of the subject
detected By alight neasuring device. The shutter unit is usually provided
onits front end face with driving signal term nals which are connected to
a front end of a flphéblpregent ednvientiiion beeldtesi cbowid | 1eas2Sartel | ecand
to as a FPC board hereina FPC board extends al ong.t he

fter. _ The
ci r cunf er encm@¥e ; RFegiRely. uﬁﬁ:t relates, &9 8 FURROTHIRG 4 ARPR t8fpe
connected to mépibiel privtéd RidwRd board eaRRestBadytohrUdylaititaal
nmeans. The FPC .board is adhered to the shutter unit by an 30 adhesive tape
or an adhesi v@hettercunikeiBoasienst basredve or extrude outwardly on the
peri pheralgsurface of the shutter unit. However, the shutter unit (i.e. the
outer dianeter thereof) is nade as small as possible to realize a conpact
and smal | canera, . and accordingly, ~shutter 35 conponents, such as
a driving gear or a spring is partially exposed fromthe shutter unit.
AccorELpgly, upon adhering

15 Int a lens shutter type of camera, a cylindrical
shutter unit is provided in a lens barrel. As is well
known, the shutter unit drives a fochsing lens group in
accordance with a distance signal of a subject to be taken.,
_detected by an object distance measuring device and opens

20' and closes shutter blades in accordance -with a luminance
signal of the subjeét detected by.a_light measuring device.
The shutter unit is usually provided on ité front' end face
with driving signal terminals which are connected to a
front end of a flexible pringéd circuit board which will be

25 referred to as a FPC board hereinafter. The FPC board
exfends along the circumference of the shutter unit to the
rear side of the camera body to be connected to a control
circﬁit provided in the camera body through a guide means.

The FPC board is adhered to the shutter unit by an

30 adhesive tape or an adhesive or the like so as not to mOVe'
or extrude outwardly on the peripheral surface of the
shutter unit. However, the shutter unit (i.e. the outer
diameter thereof) is made as small as possible to realize a
compact and small camera, and accordingiy, shutter

35 components, such as a driving gear or a spring is partially
exposed_ from the shutter unit. Accordingly, upon adhering



-2- the FPC-board to the shutter uni t"‘t he adhesr ve ta'pe or the adhesr ve -
must be carefully used so as not to interfere with the exposed shutter
- conponents, which is a very troubl®sonme operation. 5 An obj ect of - the

presenl ppRVGHIAAR ebS e POUESE @nTEPPAId NGaRERRYE! WAk G FPfgo bogL A

can be supported on a shutter unit so ds not to nove or extrude“t0.
out wadueylvgn must pee| pneeépllyuru% sof ast Heot shgt tistenfigne without -

usi ngy, az%e%cgestg@@eerc% ReRe tﬁﬂitgg eseqt vee;,ertrarbiésérgéturgd by

the provrsron 0 eepin oard on“the rear en
shuteperabidnng frane to mhrch a shutter unit is secured to 15 hold the FPC:
ﬁoard to extend along the rear end face of the shutter holding frane. i
Ccording to the present invention there is provided a lens barrel
conprising: a cylindrical - shutter. unit; a shutter holding 20 frane _

whi chhol ds a rear gpd po {)%%n of Egmé/?ﬁgrom ;#i\,y?a% l e prént ed

circuit board which earmardl ron end %ﬁ t he
shutpesvideai & :ahpmrtihg @ppardtarsenc € ahEP@otb;oarzmdqha:hkeapr Mee nenber

which is i ded onthe ear end of the shute hotdrngfra to.25 hold ..
t he s“??‘é&%ﬁ){e on ,f rﬁle‘bl th SOhaHt o ; to ?Eurﬁm‘}%‘h‘%“e of . the
qlutdEwandlyt OoﬁXt sndpei:mpgetrbe I sal faoes ofoft hetttehutﬁlﬁrttlﬁh‘ diwngi € y ane.

Wth this arra genent since the FPC boar ond the circunference of the
shutth ?Hﬁt“?g Beib QFBﬁﬁith apgaPT36% df the shutter holding

frame and Tﬁefpt@sxedtelﬂmbanthen K&epf@@tﬁﬁﬂd)em)yorthé hprov@etonensk face of
. the shutter holdin frane,. . neither esi ve tape- ner dhesive are

nec s &BERING o PG FRE b'blé?dFPq\lobPS‘J nPRg e ¢ Fe3PCcehdar octur gy

shutter holding frame to which a shutter unit is secured to
15 hold the FPC board to— _extend along .the rear end face of the
shutter holding frame. _ | o
_ According to - _ _
~the present _invention there is proyidédi a '1én§- barrel
;comprisingb-a lcyiindrical shutter .unit' :a :shutterh”hoidihg
20 frame which. holds a rear end portlon of the shutter un1t°'a
flexible printed circuit board ‘which- extends rearwardly
- from :the front rend of the shutter unit _along the
fcircumference_ thereof' and,_a keeplng_ menber :nhieh'“i
provided on the -rear end of the shutter' holdlng frame to ‘
25 hold the flexible _printed circuit board_f‘past_' the o/
“circumference of the shutter unft.to extend along.the'rear
end of the shutter holding frame. | _.;; R
With this arrangement,_ since the FPC board. beyond the
circumference of the shutter unit is bent ‘along the rear
30 end face of the shutter holding frame and is flrmly held by
the keeping member on the rear end face of the shutter.
holding frame, neither adhesive tape ‘nor adhes1ve are
necessary to hold the FPC board. No. loosening of _the dFPé

board occurs.
35
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35 ° 3 Preferably satd shutter holdlng frane-vs prOV|ded ‘on r%s fear end
with a recess. Conveniently, the keeping nenber defines a passage of the
erX|pPe printed circuit board between the keepi ng nenber and the recess.

I n onésxcase, the passage of the flexible printed circuit board has a w dth
slightly larger than the t hi ckness of the fl3exible printed circuit board.
In a partlcular enmbodi ment, sEi‘d passa(%:I of the flexid4le printed circuit

board is bent int 0P§e§§ﬁébém Fauds shwd-tier hodsdnge finagie icpmravided yon kg

keepi ng nenberehaseAabFRtnPQ! Hedesthi ch gui des and bends radially outwardly
the flexible printed circuit board whi ch extends along the rear end of ‘the
shutter hol di ng frﬁﬁﬁvenﬂeh§1ynetéﬁrbﬂephag raebREcReRENAB D PaFI2GE 1oL Hte

to the shutteg; Spl gy aof EEEd 29rkhatk %%;J&h%@c%e'#% rrgf ddifber and

flexible printed circu oard to nove in e -passage when th | exi bl e
printed circukhe bﬁﬁf—‘@lsss fanone grbgr chmtpassege| efi the Fliexidd ecipwinted

board from Wixﬁ@u!‘@eﬁogfdt ?1'&%' £ 19? é%&?ﬁi}h ?af&éfe’i:ﬁan £H€ dritkness

barrel may furt rise a ens ds“the shutter unit and
whi ch noves |<P|fa'ﬁh%pﬂe&|1bés%l S’répltéét FGK%‘fltt Redrghs barrel during the

zoomi ng. An exanpl £,04 %Qﬁtl%ﬁiﬁf't eimBB@Ehbﬁ'& Wihli anpasha gde o2 idhad faahawiidn
details with-reference to the acconpanylng drawi ngs, in_which:- Figure 1 is

an expl oded pFipeedi ety kaazd i Hepiy t‘“BP a ‘J%’H%r‘bla}Ye‘f %!m&mgrtoés |
an enbodlrmwnségtigﬁ present invention;

‘ Convenlently, said keeping member has a bent portlon which

N guides and bends radially outwardly the flexible printed

: circuit board which extends along the rear end of the shutter
holdlng frame.

It is preferred that the keeplng member is attached to the
shutter holding frame, so that the keeping member permits the

' flexible printed circuit board to move in the passage when the
_ flexible printed circuit board is tensed and prevents the
flexible printed circuit board from moving when no tensile

* - force is applied thereto. -

The lens barrel may further comprise a lens frame which
holds the shutter unit and which moves in an optical axis
direction of the lens barrel during the zooming. o

W, . - An example of the present invention will now be described;,
~below in details with reference to the accompanying drawings,
in which:~ ._ _
. Figure 1 is an exploded perspective view of a main part
..0of a lens barrel acqording.to an embodiment of the present
invention; _ |
'Figure 2 is a 51de elevatlon v1ew of a main part of a lens'

barrel shown in Figure 1, when assembled; and
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Figure 2 is a-side elevation view of a<fmit part- of a bendsbarrel shown in -
Figure 1, when assenbl ed; and -4- Fig. 3 is a |longitudinal sect i onal
view of a whole lens barrel, of =#hich an upper half shows

retracted pogitio n up retracte a_carner bopl

and a- Iowelfsi haﬁ shovvsq]o'?g%g%éﬁ‘g??onsecptois??a eq’(t@?epﬂot‘(? fe.

- posi tilems .ibarmdich ofhewhhehs agr ouppepr ohadtfs @mowsrdlay fn’eamadtﬁed:arrera
body. The,jllustrate od| [ lied to a s 10 barrel, as

s e Hete 45 PR 08 Thte) HfRlp | e | 2eR BRYEAL D8, 15T e

pr eserdodyppl iatdt | 08. FlogweB shmesf a whole coast rprﬁjmtirﬁnsuqibsﬁtmﬁm | ens

bagrel i movabl e | ens: harrel 11 int eg(r%gll Wi lh a-canera bo&y has

he |co(|‘EFAir??Pb°t‘12 ?85&?%8“’[ her'dt o WRHER hd%e, X882 mPECHR | RFPeLks Whl ch
IS engAagRhiYL Y FBOR hﬁél@ghéré@oapt med on the outer periphery of a cam

ring 10. The camring 10 is provided, .on its inner peripheral surface, with
a female helicoid | Ob and-a cam groove or cam grooves (not shown). The
female helicoid 1 is engaged' by a male 20 helicoid 13a mhich i's
formed on a front lens barrel 13. The cam ring 10 is provided on its
rear. end wi tThe aillnsiraksderifeodiment plis capRliedurtrl £he¥@@® WM has a

raglp Al A18CT 49N g4 1W3e 11 fG'Bt-IAe-fi? i3 A Jddear FRYERPNIn Ophae nghove 1la

formed on the'inmmovable |ens barrel - A | i near 25 novenent guide ring 15
i s seof dde @sianeef ‘?ﬁﬁ/eﬂme@ﬁl?@mbiﬁ@@i?ﬂ- The camring 10 is free

to rotate relfivg LRcWRC d | IRGie TRVRERMAYIAE SENBulh & 260ht §enlt0l ding

frame 13b is Secured to a rear end of an -annul ar shutter unit- 16 whi ch is

secur b@nreli-heAnr dmmqvahd eolens, harred 1iheintraxat wWAth 1® Famgravi U
on 'tﬁo'd'}nehas a helicoid ring 12 secured thereto which has a

15 female helicoid 12a which is eng_a_ged by a mal,e___.hel_icom 10a
formed on the o.ut'er-'_periphery of a cam ring 10 The_ cam
~ring 10 is provided, on its inner peripheral.surface, with
- a female helicoid 10b and a cam groove or'cam grooves.(not
_ .shown) The female helicoid 10b is engaged. by a male
20 helicoig. 13a which is formed on a front lens barrel 13 The
cam ring 10 is prov1ded on its rear end w1th a linear
movement guide plate 14 secured thereto which has :a radial
.:prOJection 14a which - 1s fitted in a JJnear movement guide
groove lla formed on the immovable lens- barrel 11. A linear

25 movement guide ring 15 is secured to the linear movement o/
guide plate 14. The cam ring 10 is free to rotate relative

to the linear movement guide ring 15.
A shutter holding frame 13b is secured to a rear end of

an annular shutter unit 16 which is secured to the front 1ens
30 barrel :_l_.3. The shutter unit 16 is provided on its inner
_'peripheral surface w1th a helicoid ring 17 1ntegra1 therewith
which is engaged by a front lens frame 18 Wthh holds a front
lens group Ll. The shutter unit 16 has a driv:mg pin 16a which
‘engages with a driven pin 18a provided on the front lens frame‘
35 18 integral therewith. The driving pin 16a 1s rotated through

-an angular displacement determined in accordance



peri pher al surface with a helicoid ri n.g" 1‘7"i-'5'nt;'_egral therewith which is
engaged by a front lens frame 18 which holds a front | ens group L1. The
shutter unit 16 has a driving pin 16a whi chSengages with a driven pin 18a

he f I f ' |, th 1,t.h. drivi '
Do S5 orn: e ot SIe B TR Bl Bl ] bt

with a subj gilstalicd awsssubifiadevice p(hidedshdéway), aas 9b8j wellldkabadce The

measuring device (,not shown),=as is, well kn . The.rotation qQf the drivjn
oin 16a (s tr HREAEY 08 T ARRLNENRIN 1a%e 195 ErBRPmISHed e “Hhey SFoRt
pin 18a, sO1ddit frdie S 18 I ¥Hrodds tHd adrivEh @it 18a0nt sd ethat the
group LI) is noved while rotatlng In the optical axis direction through
the shutteP ufinonts dens f frgmehelBoclthag. frpRtshliensr greuP 1d:-Iheds agved

cl oses e | 1 i o fiﬁ% | t ] o dylbq]

t he subj ect tgﬂt}gteia g%.a%?g@ i ﬁh?eg‘%; ensff \r,%at*rr:iejs 1*&%\5}%&&1’?& Szgﬁﬂa ear the
| ens group L2 shattexammptnléndio sebfectwitheh foeusing. | Fhehshukdiext unit 16
direction to fitted.in,the cam gr t ) o | nne
surface of thga%&ﬂ’ﬁ r?ﬁ% %}.orgeﬁne rea%q?\ﬁ;t(seqforgrirga% aln ﬁg g%:u'%c{kgdra'k@oé]dlg"%éh
110G 15 90.78 16 | qoarLy. Tove i m Lhe on i Cal e drect o, Consequent |y
when the chhring 18 r{ﬁ%}*gggnst %é"a&fm f# nUgifg ch'(H%QeEeaFn' ens, group” L2
optical axi sha@ I Ct bam brnaCﬁﬂlseia%thﬁﬁﬁrenWs ofinf hengel fadial

e

helicoid | Ga. and 20 the fenal e icoid 12a. At the sane tine, the front
|l ens franme 139dixeckdes dkdgbg thidtedbnin| the Gam pdracyec (ReFeEhown} HEormed

TEm e hor coCH) S Snek afEERLGaME, chl Tcal SR RUEn ) vdBs 1ens
movenent gui §xamgechniand ¢he tshubteshhqldingoiframe 13bnwre3guiged by
the Iineafs Wﬁ%wﬁqttxeﬂ"igﬁide surfaces of the linear guide ring 15 so as
| to linearly move in the obtical axis direction. ' '_ -
_ ' Consequently, when the cam ring 10 rotates, the cam
ring 10 is moved in the optical axis direction in
o accordance with the engagement of the malé helicoid 10a and
20 the female helico.:ld. 12a. At the same time, the front" lené
frame 13 and accordingly the front lens group Ll are moved
| in the optical axis direction .in adcordahée"'-'v—v:i'éh:"" “the
engagement of the female helicoid 10b and the male helicoid
. 13a th'rOug_h the linear movement guide mechanism of. thg_
2 5 sl_nittef holding frame 13b and the linear movement guide
| ring 15. Also, the rotation of the cam ring 10 causes the
rear lens frame 19 and accordingly the rear lens 'grou_p L2
td .nio_ve in the optical axis direction, in accordance with
the engagement of the cam pin (not shown) of the rear lens
30 frame 19 and the cam groove (not shown) formed on the inner
. surface of the cam ring 10 through the 1linear movement
guide mechanism of the reaf lens frame 19 and the linear
movement guide ring --15-: to effect the zooming operation.
: | .The annular shutter unit 16 is provided on its front
35 end face with driving signal terminals (not shown) to which
the front end of -an FPC board 20 is secured. The FPC board



Ying 15. Also, the rotation of the camring 10 tauses the rear lens frane -
19 and accordingly the rear lens group L2 to nove in the optical aXis
dLrection i n accordance with the e&gagenent of the cam pin (not shown). of .
the re Iens 30 franme 19 and the_camgro t shawn forned on the j?.__
ner - 99 { SBEEERAE A RERTHATE 0 PRPBEGN CHe | FESRRFRFENSR  oof do b

nechanighitdfeit hantiear1é eand r fge slﬁapmﬁtécheohi NERé NFBEAEBhdIUfdlee "0l 15
to effect the zoom. nghq\feratlon The aﬁ uI ar shutter unit 16 i s provi ded on_

i ts fr&he sPHEeL holding i fragesi 43R &Y nidal XeeRLRIshBRMPEr, Wi ¢
the fronemediyding" &RE ROET Ened mdstecHigi £1BEnEPGoRtifes P t‘h’ge”ds

rearwardly along the circunference of “the .shutter unit 16 and is .
sup%orms@mﬁﬁélmi@rdface of the shutter h0|dl ng frame 13b by. a

keeping mengar e g1 i f f the

5 present i nverﬁ %(clfn 1:te‘ne s%f)é g hol di ng irgaflrrlﬁa\l 15% &Sﬂeﬁi erally

el ongaedongadedss rezzdaavﬂrig hawingt hacomidtpond:pmgesmndim witéx hthde t he

FPC boar, 0, as,sho . _ e shutt hol g 13b is.

b ovi B3R ip KB ERS et 2 "W oy oARD R 8y RRE

recess shataed aholdpagt Ifgaqm! oj18Y i ma Xrovidéed withi ay méuhbe 28 hat end
respe e, mpunt 23 has ed hole’

ZSaM]n' terilﬁ Egggii? w one cﬂ’dﬁ)l V?cr'éREdT #heral up’fﬁ)‘r’??ﬁgaz%hr tPon . 24

has 'abuﬁpb&tihgonprosadtianlaq eia NtH  [VikAiniddn blfOJEh‘él Rt Hgier @hgom
toward t | ateral recess 22. The pl ate- I|ke keepi.ng nenber (frictional
hol der?f the slakeEabeFREEAS: H2 mutAEPOCtANEIV e S'UEE)OPPPHQ | RR% | Bn 24

The S t ht o c to)
the thr eSSegeth&ewgé;a o% tﬂ'il ?r’tl)lgr‘i"th 4 oue 3’ Méw %%a an e e§€9@déag -
The supporting projection 24 has - at . it'_s front end a o

15 retaining piece 24a projecting therefrom toward the lateral

Srir

recess 22. . L S oo .
'The plate-like keeping member (frictional holder) 21

is’ 'held between the -mount 23 and the supporting projecti_on
24, "I'he_ ' keeping memher -21- has. _through = hole - 2la
20 corresponding to the threaded hole 23a of the mount 23 and
a bifurcated portion 21b corresponding ‘to . the: supporting'
projection 24 ( retaining piece 24a) . Also, the keeping
' _member 21 is provided on its intermediate portion with a
1a-tera_11y - extending: pusher Zlc which projects into th_e
26 lateral recess 22 of : the shutter holding frame 13b and a
bent portion 21d which is’ adapted to smoothly guide and
bend the FPC board 20 outwardly along therewith below the
" recess 22, respectively. ' _ L L
' ' The keeping ‘member 21 is - held between and hy the
30 mount 23 and the supporting projection 2__4_, S0 that;_ .the. FPC
board 20 which extends reamardly from the front end of the
shutter unit 16 along the. circumference ..'t::h_er_eof__' is held in
the recess 22 by the keeping member 21 (the pusher 2lc
"thereof). Namely, the .bifurcated-._ portion 21b of the
35 keeping' member 21  is - pressed agai_ns_t‘_ .'_the supporting
projection 24 inside. the retaining piece : 24a, and the set



a -“bifurcated portion 2Ib c‘orrespondi_ n.g to the supporting projection
24 ( retaining piece 24a). Also, the keepi'ng nenber 21 is provided on
its gterm&dl ate portion with a laterally=?8xtending pusher 21c which .
projects ~into __the ateral recess 22, of t [ f {ypdre

and a bent pofEE&H 2@% %\ﬁi ﬁ‘se'r§ da% eghgt ghg%\ﬁiﬁlé%% (hagan btf'and lt‘%gging
FPC board 20 gemberd 31alaay tberswiewedeliow the risade?, hodepeddavalfy. the

The keeping nenber d between an

the supporti ngong easl oni’M &{35 tFeftne *P%%ﬁfé#}% \)ﬁ ra{ ﬁgn Qross
rearvardly fra@ction)r gissdse L6t Forshthé eFPCNiboadha aJZOngst ldefined between
circunference thereof is held.in the recess 22 by E@ge kee lng

(the pushe? xhe tlakewm) Pusnﬁé‘r’re?’yc apge the 1 hat §%n2 1b. aq)fsﬁown

the 35 keeping er 5, 2krhd Sy-Bhapead padsage! 26! hfassapnﬂfd&mgs which is
projection 24 nrs?{g ﬁe rel%éal ni ng %I ecep 24a, éﬁénd t he set —sScrew 25

is inserted i lsliimattltyr ollgtlghnl dham bhet tkhickness koot the aﬁﬁcl boand 2.
the th d ho th tg |
et et PP e R AT 80, ook T 0Lty BT Koo,

between 5 theheateral Wﬁ%rzﬁleza&ndmbhe lixiethe. rmgez,%aswhanvmthm FPC
Fig. 2. The V-shaped assage 26 has a dth whi ch, i tI | ar '
the thi cknblsbpagd t% P G&&F&gzo 'P%Ae He( dP¥ 5ﬁc§) ¥‘ %’#ﬂ jeds
so that on ongjkpidcewent-Pe£PoERE Ziﬂoc:am:darae 2o tbskeesw% ddi!antbhEthe
FPC 10 board 20 is tensed, and on the other hand, no acci dent al

di spl acenent &rickdompd hEareedatwaen pthee PRES2GE 4P  APA: ithey FFG Jeoard
bet wegp the p%ﬁsgﬁés g%migh@q@’%m 4 LGefisdd et SERE FRE oatd 20.

rel eased fromth oar In the supporting apparatus as construct ed
above In the supporting apparatus as constructed above

15 embodying the present invention, the keeping member 21
is secured to the fear end of the shutter holding frame 13b
while the FPC board 20 is flexibly bent as shown by a
phantom line in. Figs. 1 and 2. Thereafter, when the FPC
board 20 is tensed at the rear portion thereof, the FPC

'20' board 20 extends along and close to the circumference of
the shutter unit 16. Even if the tensile force is released,
the aforementioned portion of the FPC board 20 is maintained in
- the tensed state due to the frictional force between the passage

, - 26 (the lateral pusher 21c of the keeping member 21 and the

25 1lateral recess 22 of the shutter holding frame 13b) and the FPC
board 20. Thus,. the FPC board 20 can be firmly held on the
circumference of the shutter unit 16 closely thereto without
using an adhesive tape or an adhesive, unlike the prior art in
which an adhesive tape or an adhesive must be inevitably used,

-30 as ‘mentioned before.

The FPC board 20 extends past the keeping member 21
‘radially outwardly along the bent portion 21d of the keeping
member 21. The FPC board 20 further extends forwardly along the
inner surface of the linear movement guide ring 15 and is bent

35 rearward at the front end of the linear movement guide ring 15
to extend again rearwardly along the outer



15 enbodyi ng the present invegglon, the keepl;ng.r,renber.' 21 i s secured
to the rear end of the shutter holding frame 13b while the FPC:board 20 is
fl exiWhygfpent af thewnl Hyearpmevenent nguideFigbng 15anca®. sholmer eafter,
when - FRC b #Bcl SbdERseDAt Ehee 0] | faa ol Ng FPC 20 ..
boar d%gg'ex éng?% gﬁ‘g: and ci ose téEt hfe‘;%l@lra%g éirﬁcgag?sgﬁ%%h%?? P ounitl
16. Bphehind tthe t diveay Mmovament r guddecdrindge 1&, orpasses othdongti i an of ™~

the F bqar i Mai Nt ai nedqi n ns state he frictjonal :
f or ceg t\(kzeetg"_%%é_%ggagéfiggg?her}#gé?gl- u%hé?’%lg{d@?%gﬁzeke%?ﬁﬁ member
2% antil} hand ist ebahectedsst@2aofcodtraihutieculiel dhoofr atle IGdmesad the - -
FPC board 20. Thus, .the FPC board 20 can be firnmy held on the .- '

ci r cUPPLY enddrof cPﬂErQiut‘ije‘Fc%#t 27 eutputs ﬁﬁbré?ﬁrﬁf'ilﬂﬂﬁg Bigrahn

adhestye thBe @matexhasnye, 96! i khrlowyhor ithe arkpen pbath an@dhpgi ve

t ape or an_adhesive nust be inevitably used, 30 as nentioned before. The
FPC mRegerdance: sidh pthe swbiect) distaneer signaldiandy the: auhiechl ong

t he bﬁm- L0 of the keeping nenber 21. The FPC board 20 further
ext ends }lggﬁv\g%dgi/gég(l)ﬁg ‘the inner surface of the linear novenent guide ring
130and is UBhe Imidenramdd thet Ipassage ofd thet HEPCi boardmod@nmpasiui de
ring 15 tq extend Ln_rear y . alon h el.. rface of the |inear
rmvenige}ﬁ? ; S‘Lﬂga’é"}q n@g%,erasfgm i H%I!—:i g.ghéS?s%%Cogga{@éZ(? ‘{essq‘fﬁ t her
bent {mvewtiby &84 acbébdifigi¥echnnbermodid®ied. gui de ring 15, passes

t hrough a gap between the helicoid ring 12 and the i nmovable barrel 5 11,
and is connected to a control circuit 27 of the canera body. The control
circuit 27 outputs an operational signal to the  shutter wunit 16

through the -FPC board 20 in accordance with the subject distance /-
st8nal and the subject |uninance signal.. . | |

20

25

30

35
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10 ¢ The guide and the passage of the FPC board 20 past the ' '
memher 21 are not the subject of the present invention and accpr-,_ “M‘“ﬂ”’l’l""
be modi-fied. 15 20 25 30 35 CLAI MB: 179=A |ensbarrel conprising: @ t n s

cyl iddrical shutte Ms. 5 ‘a shutter holding frame which holds
a rear “end portwg#gg-&t-‘he shutter unit; a flexible . printed circuit

board which extends rearwardly fromthe front end of the shutter unit

al ong the circunferenc her eof d, 2 keeping nmenber which is

provi ded on the regr’_"e dagf’%‘ﬁ’gr@uﬁ%&r%soj[%hg “frame to hold the

flexible printed a egliindrdoal panittdre witcunf erence of the shutter unit
14! |

to extend along the rear end of_ the shutter holding fr 2. Alens barrel
accordingd to clainfl, shikten shpldinggnframe hd‘l’laf ?Hg?'rgsi s %r fAed BRI

its rear endp@irthof bECethe shutddremitdrel according to claim2, wherein
sai d keepi ng nenber defines a passage of the flexible printed circuit board

between the keepi ng nefbexibhe t Her nteds circuit ,pqar,g I ewgiﬁarrefxtef‘ds
board has a TCaHAEALS TG QeRE) GetRRSrpha Ppe. Yhe SHYELELPIPILT RIS the
printed circoirchnfedente Ahlegevfiamms, according to claim3 or-4 wherein
said 10 " a keeping member which is provided on the rear end of
the shutter holding frame to hold the £flexible printed
circuit board past the circumference of the shutter unit to
N\ extend along the rear end of the shutter holding frame.
2. A lens barrel according to claim 1, wherein said
15 shutter holding frame is provided on its rear end with a

recess. .

3. A lens barrel according to claim 2, wherein said
keeping member defines a passage of the flexible printed
circuit board between the keeping member and the recess.

20 . 4. A lens barrel according to claim 3, wherein said
passage of the flexible printed circuit board has a width
slightly larger than the thickness of the flexible printed
circuit board.

5. A lens barrel according to claim 3 or-4 wherein said

25 passage of the flexible printed circuit board is bent into a
generally V-shape in cross section.

6. A lens barrel according to any preceding claim wherein
said keeping member has a bent portion which guides and bends
radially outwardly the flexible printed circuit board which

30 extends along the rear end of the shutter holding frame. :

7. A lens barrel according to any preceding claim wherein
said keeping member is attached to the shutter holding frame,
so that the keeping member permits the flexible printed circuit
board to move in the passage when the flexible printed circuit

36 board is tensed and prevents the flexible printed circuit board

from moving when no tensile force is applied thereto.



25 passage of thhe flexible printed ci reait °board is ent 'i-n eneral ly = »
V-shape in cross section. 6. A lens barrel accommmmlm;ﬂm %Edl ng cI ai m
wherein said keepi ng nmenber has a bent portion ends -
radially outwardly the flexible priied circuit board which 30 extends--i P
along the rear end of the shutter holding frame. 7. A l-ens_barrel accord'r'ﬁg
to any precelin®y X3ng ha@leprcoxddnetp aApY eheerding glatndnrtthene -
. shut tc%m;kapidm? I\r%ﬁs $2ahBalnibh KeqRs"EnER Rt d o tdifa gl e
printed circuif board to nove in the passage when the flexible printed -
ci rcleves Yoan apg- kqak ex ishdigeekdens ofhehe btang| kaprehtdwring ckhe boar d
from%mﬁiyg?Men no.tensile force is applied thereto. 10 8. A lens
barr ccording to any preceding claimfurther conprising a | ens frane
whisch hol ds the shutter unit and which noves in.an optical axis direction
of the lens barrel during the zoomng. 5 9. A lens barrel substantial Iy
as hemai n desciehed vatiel efsahsmattmlﬁlyguaes herasith 2dekctipeacapn@anyi ng
-drawi ngs ‘
rgference to Flgures 1 and 2 of the accompanylng draw1ngs




