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2237406 ZOOM LENS BARREL 5 The pﬁeseﬁt PBvangion irellates to a zoom
| ens barrel in a canmera. A zoomlens usually has nore than one ‘azcﬁ'ﬁl-eb(q
| enses (front and rear groups of |ensedy which are noved in the 10 opti cal
axis direction for the zoom ngzopsr AENSIBARREL ve nechani sm for the zoom
| ens usually includes a rotatable camring which is provided with cam g
grooves for the respective, |ens groups, and cam pins which are provided on
the lens groups to be fitted in the associ ated cam 15 grooves so that the
cam pins nove linearly. However, in such a conventional mechanism since
each of the lens groups is engaged by the camring through two or three cam
Pins gat the Mghe !PPed&it Stk biN r@ibleddl £8Naek z0onl MPefiE  DdU£dL May
be applied to the Ilens groups is 20 insufficient. In particular, for
i nst anceinwhenamesheck is applied to the first (frontnost) |ens group which
projects outwardly fromthe canera body due to an accidental drop of the
canera, there is a possibility that the associ ated campins of the first
| ens group wouhd zZsenhrbees. usgally hag impxe,ti@n RRM 95°BPoRTd ergasn
1ing Wt neRghONES | iy CEFLARGOVES: 1erddbe )l GHBANatENMoVdd/! BE  the
mechani s there 1s a possibility that |light mght lleak fromthe inner
peri fdlter gpbicaheazdm Adimgetiions foxqitihee gopming operasdihsi ve | i ght
intercepting nmgchanj sm 30y o 55em Por SUNEE z66R R eiBual®y | Aletha&bove,
a zoomlens driving mechanismis also known in which only the first |ens
group whaclrdtateblier dam swlhpge twhichani ex peovdidedhotktinr cemp groovesnofexi by
a helicojpd rather than a, conbi LQn Q h ampin Lt C S. -
Bowever . thR' BRI G 1908 GRCVRYy ranhasr Bl Suifin SECTRAVARES o
t he | ensofir otpés) 1ehsergtbapst htof ibat fibkedr olp athe (izgsomiatedy cam

15 grooves so that the cam pins move linearly. However, in

such a conventional mechanism, since each of the lens
groups is engag_éd by the cam ring through two or three cam
piﬂs at the most, the resistance to an external shock or
impact which may Dbe épplied to the lens grbups is

20 insufficient. In partiecular, for instance, when a shock is
applied to the first (frontmost) lens group which projects
outwardly from the camera body due to an accidental drop of
the camera, there is a possibility that the associated cam
pins of the first lens group would be broken.

25 It is also known to provide a cam ring with bottomed o’
inner cam grooves. Iin this known lens driving mechanism,
there is a possibility that light might leak from ‘the inner
periphery of the cam ring. This‘ requires a special,
expensive light intercepting mechanism.

30 . To solve the probiems mentioned above, a zoom lens
driving mechanism is also known in which only the first '
lens group which tends to be subject to an external shock
or impact is moved by a helicoid rather than a combination
of the cam pins and the cam grooves. However, in the zoom

35 lens driving mechanism using the helicoid, 'since the lens

.group(s) other than the first lens ‘group are (is) moved by
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2 the separate camring, the nunber of codpqnéntsfbt':hé'ﬁens dri ving
mechani smincreases, thus resulting in a heavier, nore conplicated and nore
expensi ve canera. An object of the present invention is to provide a zoom
|l ens driving mechanismin which the first |ens group, which tends to be
subj ect to external shocks or inpacts, has high shock resistance, and in
whi ch there are fewer conponents. Another object of the present invention
is to provide a zoom | ens dri:vi ng nmechar@ sm whi ch has an enhanced |i ght
intercepting effect. One of the nost significant features of the present

i nvent i oftheesseparatea camgtinganthengunkiesh ¢fiscampbnentisd gforthenlehsad
screw) for driving the first I ens group and cam grooves for driving the

ot her | edgigringpsfehanisms imsreases ), €thusrresupbingt $n &ihbavierstmoge to
shock which is applied to the first lens group and an enhanced |i ght

I nt er cepiciompldfdadndd ahut anchregexpenstver eamatralnventi on there is provided a
zoom |l ens barrel having at least front and rear |lens groups and a |linear

novenent ' gui de Arealsjéot @fii thagpiéeehtoihvent iofarid ais foriite i & 26om
optical axis direction, conprising:- a rotatable camring which conprises a

first heliehe dupbeind heehandem CHn GhOEKE thib [ £DrRét | 2BAsbyridlp Whirkiich
supports the front |ens group and which has a second helicoid which is

engaged kwnde €6 bt RALjedt] €6 bReesARN! igMbcl@Ilor impabed!, HN® higH®E
whi ch supports the rear I'ens group and which has at |east one cam pin which

can be fighbett rediftaafdCiai®dif M IBROMEePE 4PE Eémaf"&gmponents.

o Another object of the present invention is to provide a
zoom lens driving meéhanism which has an enhanced 1light
intefcepting'effect.

One of the most significant features of the present
invention resides in a single cam ring which has a threaded
portion (lead screw) for driving the first lens group and cam-
grooves for driving the other lens groups(s). This results in
fewer components, high.resistance to shock which is applied to
the first lens group and an enhanced light intercepting effect.

According to the present invention there is érovided a
zoom lens barrel having at least front and rear lens groups and
a linear movement guide means for guiding the front and rear
lens groups in an optical axis;direction, comprising:-

a rotatable cam ring which comprises.a first helicoid and ...
at least one cam groove; . |

a_front lens barrel which supports the front lens group
and which has a second helicoid which is engaged by the fifst

helicoid of the cam ring; and,
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characterized in that said first helicoid has a’pluralbiy of sspaced
t hreads, and wherein said at |east one can groove is juxtaposed to said
threads, said at |east one cam groove extending ‘across the path of said at
| east one of said threads and an area adjacent to said at | east one thread.
The helicoid of the camring can be eitfer a fermale helicoid forned on thﬂf
i nner surface of the camring or a male helicoid fornmed on the outer
surface thereof. Thus, in a preferred enbodi nent said first helicoid of the
camring is in the foqrmof_a femal g helicoid formed on the inner periphery
of the camri fyX8RF &‘F’é‘%eﬁﬂﬁ? @H%i%“ﬁ?c’ﬂ'ﬂ% henreag kens grxpupsand t he
form of l e helicoid which is engaged by fhe fenmal e helicoid. The cam
ring may™ ng‘n has  advi lraehi oRe faRcRip JhichnFaRudes EdktgAodve thea
pr edet er m ne hape and the fenale helicoid of the camring maybe at | east
parti al BFSS AL IERAVE P the ¢dReFiBFE with the cam groove.
Alternatively, the first helicoid of the Qan1ring'nay'be in the formof a
mal e hel i coi d P@rASFeFizan igutdatyspilghfiysst heliceith haag aptnrabitycond
helicoid of the front |ens barrel nmaybe in the formof a female helicoid
whi ch | SfcFRaged Fhrepdsyplanchahensin said at keast gne damedmodnet i tmi d, .
it is possible to provide the helicoid at a posjtion different fromthe cam
gr oovesinxtapeses: | tal sadd dhreadsyn ehidheatarledsty, onepeaainngwove
factor such as a distance between the front and second | ens groups, etc.
However extendingc acrioss &hgt padh ofosseint dthdeast lneomf cdidutilratidsect i on
whil e ensuring a sufficient support |length of the portion of the first lens,
group taR€ AR ayppomddacent to said at least one thread. oo

The helicoid of the ecam ring can be either a female
helicoid formed on the inner surface of the cam ring or a male
helicoid formed on the outer surface thereof.

Thus, in a preferred embodiment said first helicoid of the
cam ring is in the form of a female helicoid formed on the inner
periphery of the cam ring and the second helicoid of the front
lens barrel is in the form of a male helicoid which is engaged
by the female helicoid.

The cam ring may then be provided with. at -least one
continuous cam groove of a predeterminéd shape and the female
helic:éd of the cam ring maybe at least partially discontinuous
so aZLto interfere with the caﬁ groove.

Alternatively, the first helicoid of the cam ring m;y be
in the form of a male helicoid formed on the outer periphery of
the cam ring and the second helicoid of the front lens barrel
maybe in the form of a female helicoid which is engaged by the

male helicoid.
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By the helicoid thereby, and to realize a gonpact,gapera,* it i,s preferable
to first formpredetermnm ned profiles of continuous* carh grodves on the cam
ring, and then to discontinuously forma helicoid sg that at |east a part
of the helicoid does not intéerfere with the cam griooves. The cam grooves
arepreferably bottoned i nner cam grooveg, which are forned in the inner
periyghery of the camring so as not to detrease the |ight intercepting
effect by the helicoid. In another aspect of' the invention said camring is
provided on its outer periphery or inner periphery with the first helicoid

and at | east g Pibderh Wbh14Snbagabed, Aied 18 Lo o8 hLGyiagM

the first helicord ip the optica axi s _|recfion, rein the projection is
oot 20 O0namEBSHOR L MO Uil i Shel Beal LSO o SA°"
e, Do By Skab A% ISP bF ol Bl SRS s parter o,
(109, 30, bdh W o ARAPRRELSRrVaR- A SR RS, o 0
o o oL 0! ol o0 oS A L8R iy UL LR I 0 1,
Ihch 1o SRERSR ekl A DS, SesEyRAT | ertaiing TAOBRIEC.
1 oo1e OPEuSHE, Sk Fhe, bB0Eof B SRR AL Py ong el il b Bl
TGRS ER E HCR L CR K R e

| east Onepgéggrgkge to first form predetermined profiles of continuous
cam grooves on the cam ring, and then to disgontinuously form

a helicoid so that gt least a part of the helicoid does lnot
interfere with the cam grooves. | |

The cam grooves are preferably bottomed inner cam grooves -
which are formed in the inner periphery of the cam ring so as
not to decrease the light intercepting effect by the he1i6oid;

In another aspect of the invention said cam ring is
pfovided on its outer periphery or inner periphery with the
first helicoid and at least one projection which is located at:

a different position from the first helicoid in the optical axis
direction, wherein the'prdjection is located on an extension of
aﬁy one of the threads of the helicoid. | | -

In such an'arrangement said projection has a shape which

can be contained within the profile of the aésociated helicoiad

thread. Alternatively or additionally a code plate can be

attached to the outer periphery of the cam ring, so that the
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portion which is fitted in the camring,ssaid éboﬁ:riﬁ'pqrtion bei ng
provided with said stop surface and an engagi ng hole, said camring being
provided on its inner periphery with a stop projection which can be fitted
in the engaging hole, said male helicoid of the front |ens barrel being
positioned so that when the cam pin beB@rs against the stop surface, the‘)
mal e helicoid is located inside the stop”ring portion of the annul ar

menber. At |east one of the helicoid threads or ever two helicoid threads:
of one of the first and second helicoids of the camring and the front |ens
bar r el preyjduetison ecaie dbé cadaptedctbeposithgnpoft the obdehpletgagenent -of
the helicoids, the helicoid thread or threads corresponding to the extended
hel i coi d threaﬂ an advantegeous aspecthef hehe cinvehtipp sadd efikrstr om

t he begi nning portion of the engagenent of the helicoids, so that when the-
cam ri mgldbidieid ranfenabe hemiebi&ueanalsﬂﬁdﬂqpenn&nigrbdws bptonal axis
direction at a specific angular position, said extended helicoid thread or-
t hr ead4 nivexGiam OgEobRre 0 havtihgc tanni deri hend hoshdde delvand: digll idoihdodr

t hreads but conme into contact with the helicoid thread or threads adjacent

t her et @aikx afwsrb! Yens hoarrel eishaemadst hedddodid widich tiw eatpagdd chy ar e
provi ded at an equi angul ar distance on each of the camring and the front

| ens bahee! fehdl @nbelicoid e athangamenting;) opaldnaerantgendt weimged on
the first and second helicoids of the camring and the -front |ens barrel at

t he beguitieg gitovided heitngageannulhkbenembelro wiighgd s/ irsericdd camdr when
the helicoids are relatively rotated in the direction of disengagenent,

sai d slepagerbans thel BpeRoehili oneths driret dalie greove of thd came Fiwpi | enes
barrel can be engaged wi th each other at a specific angul ar position. The

stop mamer atofiddet fonat stepsstatack WhibA iie ifoened Broftife CRMWLAY
provided on the rear lens frame which is made
member to close the open end of the inner cam pin and restrict
one of the extremities of the movement of the cam pin in
opposite directions.

The annular member may comprise at least one stop rib
portion which is fitted in the cam ring, said stop rib portion
being provided with said stop surface and an engaging hole, said
cam ring being provided on its inner periphery with a stop
projection which can be .fitted in the engaging hole, said male
helicoid of the front lens barrel being pésitiqned_so that when
the cam pin bears against the stop surface, the male helicoid
is located inside the stop ring portion of the annular member.

At least one of the helicoid threads or ever two helicoid .-
threads of one of the first and second helicoids of the cam ring
and the front lens barrel may be extended toward the beginning

portion of the engagement of the helicoids, the helicoid thread

or threads corresponding to the extended helicoid thread or
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integral with the front lens barrel in the opticat, axis girectjon:upon
assenbly and wherein the stop nenber of the camring i's i'n the"formof a
wal | which defines the inner cam groove. Another enbodi ment of the
invention may conprise a stationary |ens barrel Witsh which the camring
engages t hrough anot her helicoid so as_tﬁ%rotate and nove in the optical
axis¥ 7 direction. In such ‘an.-arrangertent {he |inear novenent guide
means may conprise a first linear novenent gui de nmechani sm of the front

| ens group, provided between the front lens barrel or a linearly novable

nenber gutHedalx blethé At NelRIBIdVitly shivdtRned erdml tHeBegDNRIRG!
gui de nechani sm of the rear |ens group, provided between the rear |ens

frame suppgggtiba bRethednd£&femeheUPr Ak Hea fiddids,| ¥ that GhenSehd &ahst
| t near novenent gui de nechanismof the front |ens group may conprises a

l'i near ”Di‘ﬁﬁéntarﬂi“ fRe' ifAbMi £OnkS YaiSdl CALE %‘él%ﬁ:i%lyt OmbPeat §riNehe
whi ch has at "l east one |inear key extending in parallel "wth the opti cal

axis, and?g{:il:gistaﬁge bgeseua&ow ansy@bqfh@ea,&wf@f pe¥ition,! t&4iand

which is on a gui de menber integral wWith the front |ens barrel. Said

second |i ggap HQ&e'iFéltidBidjetﬁﬁ?&mnb§mtﬁfreta@’s rﬁf:.&éﬂé&@%ﬁ@k&%@&%
at | east QIenl tHENWndtangl THEITEG:d REH Fend U ShPFBaie b B b i 865E s ABECE

li near keeé m' C'Q:éies m.}gﬂéaﬂaontm‘aaaearoxl engnfLAiE tad ?scwtt eC\:ﬁ&éiEG
nd whi

| i near groove a ch extends 1n parallel wth the opfical axis. Said

gui de mn@@éfgﬁxhi f OLBHeall enslu!éREendBRORL) 80]a 3Ry YRS Ntk St S6HE €
to the front lens Bérre to support a shutter unit. In a further preferred

feature of, LhgabRVER! h1ANe4€ahill$8) distance on each of the cam ring and
the front lens barrel.

In one inventive arrangemént, stop members niay be provided
on the first and ééond helicoids of the cam ring and the front
lens barrel at the beginning ends of the engagement thereof to
engage wi_th each other when the helicoids are relatively rotated
in the direction of disengagement, said stop members being
positioned so that the cam ring and the front lens barrel can
be engaged with each other at a specific angular position.

The stop members of the front lens barrel maybe in the
form of a cam pin provided on the rear lens frame which is made
integral with the front 1lens barrel in the optiéal axis
direction upon assembly and wherein the stop member of the cam
ring is in the form of a wall which defines the inner cam ...
groove.

Another embodiment of the invention may comprise a
stationary lens barrel with which the cam ring engages through

another helicoid so as to rotate and move in the optical axis
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noverment guide member for guiding the |inea’” neyenent of: {he front |ens
barrel is provided with at | eat one |linear key extending in parallel
with the optical axis, said front |ens barrel being provided with at |east
one |inear groove in which the linear key can be fitted fromthe front end
thereof, so that so that when the heljcoids of the camring and the fron
| ens barrel  are engaged with each othef, the linear key is sinultaneously
fitted in the linear groove. In such an arrangenent said camring can
rotate upon assenbly beyond an extremty end of a normal zoom ng section,
so t hatdateectionear key and |inear groove can be engaged _with each other at
t he angul'ar position of the camring upon assenbly. In such an arrangenent,
only one of arpauckwianarrandgimentnghieh2inearanogenent deide megais atayt he

| i near key at the angul ar position of the camring upon assenbly, whereby
bot h t heompatise daf FirBg Qiddarmamvaiany eyuide netharigngefethenifidorithe

| i near key when the camring is rotated toward the normal zoom ng section.

5 10 19 dnagiidifp Olpridididdw deitivdienVithle E26nkeldAs Bakrsl ket @vliihedatlai |

with reference to the acconpanying drawings, in which:- Figure 1is a
| ongi t Yl S ememped yhidedl K3N theeCEtd ioNaryol 1ens oarkels, bahaela

enbodyi ng a first aspect of the present invention; Fig. 2 s a

SeCti(UﬁﬂcdﬂdwlfﬂeérGﬂﬂﬁéhéﬂthéﬁiaé ﬁechanism of the rear lens group,
provided between.the rear lens frame supporting the rear lens
group and the front lens barrel. : : QJ

Said first linear movement guide mechanism of the front
lens group may comprises a linear movement guide ring which is
restricted so as not to rotate and which has at least one linear
key extending in parallel with the optical axis, and at least
one linear groove in which the linear key is fitted and which
is formed on a guide member integral with the front lens barrel.

- Said second linear movement guide mechanism of the rear
lens group may comprise at least one.linear groove formed in the
guide member, and at least one linear key which is proVided on
the rear lens frame to be fitted in the linear groove and which
extends in parallel with the optical axis.

Said guide member maybe formed with a shutter‘supporting
ffame which is secured to the front lens barrel to support a .-
shutter unit.

In a further preferred feature of the invention the linear
movement guide member for guiding the linear movement of the

front lens barrel is provided with at leat one linear key
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femal e helicoi'd and an inner cam.groove, a.nmale Melicoid of a.frént |lens
frame-and a campin of a rear lens<frame of 25 the zoomlens barrel shown
in Fig. 1;,. Fig. 3 is a devel oped view of the camring show in Fig. 1;
Fig. 4 is a longitudinal sectjonal view of an upper_ . half of a zoomlens
baryel, enbodying a second aspect %f 30 the+present invention; Fig.
5 is*a longitudinal sectional view of a z omTens barrel, of which an upper
hal f shows a retracted posi-tion and a | ower kalf shows a tele position, of

a third enbodi nent of the present invention; 35 Fig. 6is a
sect i onal ext&Ma hga 18P0\ DEh athenelpe ikall anils Andaba icroat Quns
groove, a nale helicoid of a front lens frame and a campin of a rear

I ens frangaptelBeifgnpkoRidear #ithshelehgtFofe 1inkiags grbove dmd whidhe
expl oded perspective views of various conponents of the zoom|ens barrel
shown in §hd-1fnear key cat e £itleldS £2BmeEha’ ££6n€ 6id Aidred £ \V-saithaly ONt
end portion of the camring of a zoomlens barrel shown in Fig. 5; Figs.
11A, |1 B, yibgheinded D2 d o L aLousdaualORC AL OUE SROMERS NoY tRakSwRleh @Hene
zoom | ens Is a perspective view of a

m | en: shown in Fig. 5 Fig. 12
posi ti oniygy {0, §8ENGP! EH Oba LOMF A ithd Tt/ AdnE HatFoY e ehigdgel IS

a devel oped view of the camring Shown in Fig. 12; Fig. 14 is a view from

the direqhigf QlcRréOeX! Und Hikar eyt s:k.%ulltane_cﬂsﬁ% iyl 10 e 2
perspective view and a sectional view of a known positioning nmechani smof a
code pl atfiﬁgé@téizgogg.a cam ring.
\o | In such an arrangement said cam ring can rotate upon
assembly beyond an extremity end of a normal zooming section,
so that said linear key and-linear groove can be engaged with
each other at fhe angular position of the cam ring upon
assembly. In such an arrangement, only one of a pair of walls
defining the linear groove bears against the linear key at the
angular position of the cém ring upon assembly, whereby both the
walls defining the linear groove come into engagément with the

linear key when the cam ring is rotated toward the normal

zooming section.
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20 Figs. 1 through 3 show ax Zeom" |ehss"parrel, :driving
mechani smwhich is applied to a |l ens shutter type of canera, .enbodyi ng
the present invention. In the illustrated enbodi nent, the zoom | ens
includes a front lens group LI and a rear lens group L2. Each of the 25

| ens groups LI and L2 consists of a plurality of |enses, which - are, SO
however, -represented by one lens in the drawings. The front |ens
group L1 is supported by a front | ens support 18 which is engaged by a
shutter unit 16 through a 30 helicoid. The front lens frame 18 has a driven
pin 18a which i-s .engaged by a drive pin 16a of the shutter unit 16. As is
wel | ¢ known, the shutter unit 16 rotates the drive pin 16a by an angul ar
disp?acenent corresponding to a distance 35 signal of an object to be
taken, which is detected by an object distance neasuring device (‘not
shown). When the drive pin 16a is driven, the rotation is transmtted to
the front lens. frane 18 (front lens group L1), so that the front
lens group- L1 noves in the optical axis direction while rotating to-
conpl ete the focusing. The shutter unit 5 16 opens and cl oses shutter

bl ades 16b in accordance with the brightness (lum nance) signal of the
objere. The. shutter unit 16 which supports the front lens group L1 is
secured to a shutter supporting frame 13c which iis secured to a front
lens barrel 13A having a nmale 10 helicoid 13a. A rear stationary
plate 30 secured to a canera body has a |inear novenent guide 31
integral therewith which extends forwardly in parallel wth the
optical axis 0. The linear novenent guide 31 is fitted in a |inear "
nmovenent guide hole 13s formed in the shutter

15

Examples of the invenﬁion will now be described below in detail
with reference to the accompanying drawings, in which:-

Figure 1 is a longitﬁdinal sectional view of an upper

20 half of a zoom lens barrel, émbodying _ a first aspect of
the present invention; _
| Fig. 2 is a sectional view of a cam ring having a
female helicoid and an inner cam groove, a male helicoid of
a front lens frame and a cam pin of a rear lens frame of .
25 the zoom lens barrel shown in Fig. 1;. | - -

Fig. 3 is a developed view of the cam ring shown in
Fig. 1;

Fig. 4 is a longitudinal -sectional view of an upper
half of a zoom lens barrel, embodying a second aspect of

30 the present invention; -

Fig. 5 4is a 1longitudinal sectional view of a =zoom
lens barrel, of which an wupper half shows a retracted
position and a lower half shows a tele position, of

-a third embodiment of the present invention;
35 Fig. 6 is a sectional view of a cam ring having a

female helicoid and an inner cam groove, a male helicoid of
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15 supporting frame 13c and a linear. novement guide hole 19s formed in a
rear lens franme 19A which supports the:rear. lens group L2, so as to
restrict the novenment direction of the f#8nt I ens group L1 and the rear

| ens group L2 in the optical axis direction 0. 20 A camring | OA

| ocat.ed . in_an.outer |ens _barrel 32 which is integral with the canera body
bear$ at it& p%’?ﬁ‘““enlf‘?%cgraﬂﬁi RO 2 AT oL Bf Ofn SarFRA%r L8P80 FEaBEa Kfor ned
in the rear thbakbemaleng! pEErad0. sibencim Figg SOA:5 provided on its rear
out er periphery ‘ch a plate 34 which

th an annular groove 25 | O in Which
is secured to fHES-rehr & afPSnal yafeat @XBEPIEA o PEKSPRGEI V| t YieWS o OF
prevent thevagibasNgohPénéhes §BVithe iZzddna el badlredXishon’ @6t FRG.. SHus
the cam ring 10A, is_rotatably supported by the. rear stationary
plate 305 The canfifng 1forlS sapr ARifFgesh Fectional legeafir franth end
gear 35.int ﬁ%&%liohh_afeﬁhéhcalﬂhrﬂhg!éfla 786K Yeh8 BaPtél OfhcWn Oin F Z9OM ;
notor 36. The camring 1 QA |s1£$ow ded on its inner periphery with inner
cam grooves | Cc aR&98- f dddi-e icdil€.| AIP Taed| AAE axen develeped Oyiemsn

to the end ERegihYPR6W €9Y%did&fbrly tHeFz8om3lefll bABr&RMLRS }lﬁ% oge
end E thereof, asgsﬂown ‘lgnaFl g. gé The fermml e helicord | C% 'g’? the géal'm gr]1 ng
| QA i s engaged byFigperilghedsl mal crémspestiidel3aview chofs for peditioaingar
end of a;fr bagr el inper, camaroqves | Oc are fitted
cam pi n316 1’8%1&%{?2%“61% %r%%‘#%ﬁ%il%éné]t%%eatrle% °e??s érmarﬁ}nng t hrough the
open ends E 5 of Fig.cdd gimowesdédeloddd vdeat iof dhet bamfeimgeshewhcbhnd

| Cb partial&&ﬁov;&[aps the inner camgrooves | Cc. This is because the

heljcoid | § drScontinuously formed so as not to interfere with the cam
grooves | Cc. NameFyg.thérksias view from the direction of arrow XIV in Fig.
13; and, )
15 Figs. 15 and 16 are a perspective view and a sectional

view of a known positioning mechanism of a code plate

relative to a cam ring.

20 Figs. 1 through 3 show a zoom :lens barrel driving
mechanism which is applied to a 1lens shutter type of
camera, embodyind the present invention. ' o ' |

In the illustrated embodiment, the zoom 1lens includes
\/ a front lens group Ll and a rear lens group L2. Each of the

25 lens groups L1 and L2 consists of a plurality of lenses,
which are, however, represented by one lens in the
drawings. |

The front lens group L1 is supported by a front lens
support 18 which is engaged by a shutter unit 16 through a

30 helicoid. ' - | '
The front lens frame 18 has a driven pin 18a which is
engaged by a drive pin 16a of the shutter unit 16. As is
well known, the shutter unit 16 rotates the drive pin 1lé6a
by an angular displacement corresponding to a diéténce

35 signal of an object to be taken, which is detected by an
object distance measuring device (hot shoWn). When the




feature

grooves | Cc and the fermale helicoid | O8
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- 10 helicoid tooth on the cam grooves. One of the ‘st significant

of the present invention h the formati on of the inner cam

on'the single camring | QA. Upon

formng the inner camgrooves | Cc and the female helicoid |G in such a 15
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i cal axi's d|re

engagenentgubuph&dfehmlseb&tedotdIajshﬂtﬁdmasuppart@pgCrramehlﬁbewhwch
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axinev
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the |ipganelievedaeni3aguiAe rédr @fﬁﬂtiﬁxmorﬂd@ y 3the geirddentodr @up
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optical axis_ 0. The linear movement guide 31 is fitted in a
linear movement guide hole 13s formed in the shutter
supporting frame 13c and a linear movement guide hole 19s
formed in a rear lens frame 19A which supports the rear
lens group L2, so as to restrict the movement direction of
the front lens group L1 and the rear lens group L2 in the
optical axis direction O.

A cam z‘_ing 10A located in an odter. lens barrel' 32
which is integral with the camera body bears at its rear
end face against_é bbttom of art annular groove 30a formed
in the rear statlonary plate 30. The cam ring 10A is
provided on 1ts rear outer periphery with an annular groove
10r in which a plate 34 which is secured -to the rear
stationary plate 30 by a screw is fitted to prevent the cam
ring 10A £rom moirihg .in the optical axis direction. Thus
the cam ring __IOA_ is rotatably supported by the rear
stationary plate 30. The cam ring 10A is provided on its

outer periphery with a gear 35 integral therewith, which is -

in mesh w1th a pinion 37 of a zoom motor 36.

The cam ring 10A is provided on its inner periphery
with inner cam grooves 10c and a female helicoid 10b. - The
inner cam grooves 10c open to the end face (upper end face
in Fig. 3) of the cam ring 10A at one end E thereof, as
shown. in Fig. 3. The female helicoid 10b of the cam ring

5



_-_51_ 'i\/b_.\/'errent _of th'e_ rear lens group L2 is non-linear in accordance
with the profile defined by the inner cam groove | Cc. Consequently, the
front lens group L1 and the ggar |lens gr - L2 nove,. in the optical axis

direction with a predeterm-néd relationship while varying the

.. | 1 . B - . - |

Sfrong exterfh Tor sR9BRed R CR palpnetal, i1e R8T R0 11 e (UTEN 12
projects f :fomeﬂhmmuherréams endr ref 32, £romtf rlens | basredr ri3A.13Anhathe
resistance large enough to bear.the shock .qr the t - hgyce lace

tﬂe frﬁnt Ihéﬂg'ﬁar?@f' BIROYEF + AAC- KT i #g&fﬁé]eﬁgéggﬁvﬁ h I%ChWh%Fﬁeraéé |
t hrough thgrok@deaoicds thébreandleisa framei NPA atsxmsglanthel open @ngls E
contact _surface .than that g{)? the roller in the prior art. Furthernore,

ld|

the heliBoi @€ B SAR 959°¥8Hs te areliable .light intercepting
mechani smto 20 i nher cegtatight ®bi cbheoufemaldéerhekiceid erlhe parkially

barrel. In Fig. 4, which shows a nodification Fi Jd, th i goid
|0’ i's for RYETAAPENCtRR APNRK | GRBY yIEPOYHE cgéﬁ'ri ﬁ'd’lﬁ -l g%ég’flg%a: fhe
helicoid 13a1icbial 0ty ofsthaikesntinheaslpar rrdrmel3B sdii chshondt tée

shutter supporting 25 franme 13c secured thereto, sq that the_nale helicoid
| ' engagednteirfgre; heithedhe oa@ | gepavedsaloc. Tiamelyy,t %hFéﬁs BSr 29

138 1S 0lpardgyBlodal Ukioth CUIS!! Ehik ORamSO gitiivedle fon@l eogheltmoi dnosa
can be forne therein. The other conmponents in Fig. 4 are the sane
as those instignifficent30 festonesentoEnhokie n Brepenty  iRWeRELGRqi A y the

desi gnat ed WO attlignsag? rﬁﬁﬁreﬂﬁﬁe{:‘“n@éﬁl sggéo{,ggseld;@ Figa lthé N fémdle
al though t

- nodi fied enbodi ment, e dianeter of the | ens barrel becones
slightly | ahgdicplidn 10tat onf thee $ingie @aodriReit 10dye Upep ERQamingpthe

E)gglrjl'i?ironf rglgltnteﬁl)gf%% ?gﬁr%%se' *?(}gtgngn%glgl ment ec;lgég{au%% ailgg{:lfiﬁt 51?3‘,1 ai n
15 way that the locations thereof partially overlap each
other, the inner cam grooves 10c have a ‘priority. Nainely,
the continuous inner cam grooves 10c are first formed, and
the helicoid 10b is discontinuously forme'd' so as not to
interfere with the cam grooves; The discontinuous female
20 helicoid 10b does not cause any problem with the engagement
with the male helicoid 13a.
The zoom lens barrel as constructed above operates as

follows.
b When the zoom motor 36 rotates, the pinion 37 and the
~ 25 gear 35 which is in mesh with the pinion 37 causes the cam
ring 10A to rotate. As: a result, the front lens barrel 13A
which is guided to move in the optical axis direction by
the linear movement guide 31, and accordingly, the f_ront'
lens group L1 are moved in the optical axis direction_O by
30 the engagement of the .female helicoid 10b of the cam ring .
10A with the male helicoid 13a. '
On the other hand, when the cam ring 10A rotates, the
. rear lens frame 19A which is guided to move in the optical
. axis direction by the linear movement - guide 31, and
35 accordingly the rear lens group L2, are moved in the optical

axis direction O_ by . the engagement of the cam pin 19a and



thts nodified enbodi nent, since the nmale helicoid | Q0 and i nner cam g? oeve '
| Oc are fornmed on the outer peri pherg and the inner periphery of the cam
ring 1 OB respectively, it is not necédsary to make the male helicoid | Qo
di scont i nuous. The above nentioned enbodinments are directed’
a zo ring 10A or |10B which rotates <
vm t'hout ?ril%l !rlmgﬂ?ﬁ Fﬁﬁ gg??g?il fg{?l s direction. Figs. 5 [err]9 show anot he“r"
enbodi ment - whi Thei gleameeﬂ:se@lft the Awont ehensagneypa Lhnwiithg despecich
noves ing h t IO | r t I | t he
statlonarél ﬁ:e(r%g %ﬁa’ %é ?ijsgﬂ%c;a tnt p{]ﬁg’%cat?rée"?akgg gbf 15, e’fsl c%i% ri ng
12 secur én tadvmostdange cwiths tl;ﬁ oheliédoidst HOka aﬁéma]lh. hwhacead i
whi ¢ i s en d Ca_ f. n ey riQhery
of t& c’g?ﬁ'?‘g%‘gg g}IEThe: am"léear#g 1 |As p %gllg dLgn &? %nlgﬁ‘er p%ra%gheir}g with
a fenal ecabédbrdande! Qithnd:hennproﬁm gdefiinedl ®y. the'hinneke caal igxoalel 3a of
thefron%lens arrel ﬁ svmth he, f emal e heI| ?ldICbt The |anner
cam groo¥®€- | oc BBgﬁngnF Lrr "’Onlfrgﬁ' }eR% SEQUR ALY 2 APSOBE (FRELam
ring 10.1dhe Igfady MRvemBUe Oln dehel abptidals guiwi dideetiohe weth and of

the camring 10 and has radi al | rojecting projectjons 1l4a w th axi
bent .endBT ?Eﬁr‘a?ﬁe‘ﬁlttéﬂl?hi‘?@?%% al YR ten LN nedrh ?mveﬁﬁﬁﬁiaéul de

gr ooves digt&hcé h@héfé‘ﬁé@d?@éxy tS&NSeProiR] tHd .zdoming | near movenent gui de

ring 15 is secured to the linear novenent guide plate 14, so that the cam
ring 10 is rothfal SheFlkt PFe 2 oStRONG| ke TAAlenERECEUItR PPRY1IES tme
l'inear npyemeito Qi d@nly nBai@erh' £3n1 MR I pEb8ecte a?raﬂt tie Gutlex i s -
provided on its I nner peri with a 30 plurality of linear keys 15a o/
“which exiems barzedi r¥etib ep oOte| 1eRs thHEebptll |hasi 8 Hesifhancehave
Open receeess hohBh! rtof W¥lr PRS- shBekh @y 'éﬁ&%ﬁiéﬁ'n&ﬂb%@k@é”t s e

| i near keys 15a which are spaced from one anot her at an
15 the front lens barrel 13A and the cam ring 10A engage with

each other thro,u_g_h .the he]_.1co__1ds 10b .and 13a having a
_substantially larger contact surface thaﬁ that of the
roller ih the pr:_io.r_'art, -F'urt_he,rgnore, the helicoids 10b and
13a constitute a reliable light intercepting mechanism to
20 intercept light whit:_hwo_ul.d otherwise enter the lens barrel.

In Fig. 4, which sﬁows a modification of Fig. 1, the
male helicoid 101_)-' 'is- fo_l_;';"_ned on the. ou_ter._periphe'ry of the
cam ring 10B. The female helicoid 13a’ is formed on the
front lens barrel 133 which holds the shutter  supporting \J

25 frame 13c secured ther'eto, .80 that the male helicoid 10b'
engages with the female helicoid 13a‘'. The front lens
barrel 13B is of a double tubular construction, so that the
female helicoid 13a’' can be _formed " therein. The other
. components in Fig. 4 are the same as those in the first

30 embodiment shown in Fig. 1, ‘and accordingly are designated ...
with the same reference numerals as those in Fig. 1.

In this modified embodiment, al.thoug_h the diameter of
the 1lens barrel becomes s_-lig_htl'y larger than that of the
first embodiment rdi_xe to the double fubular. front iens

.35 barrel 13B, the same technical effect and operation as
those in the . first embodiment can be obtained. Also, in



eqU|anguIar di stance are prOV|ded to ‘define an i mginary 35 cylinder. A
shutter supporting frame (guide neﬁber) 508 which a rear end of an
annul ar shutter unit 16 is secured is secured to the front lens barrel 13.
The helicoid ring 17 which isg:formed on the inner pegiphery of the shutter

uni t_16 1 S epgageqoly £1la fénﬁini'n@?& [ @fRcdS el Ghaflo! ig13col i 108 ©Nbng

| ensgr oup. utter unit. itse same as that shown in
Figs. 1 and mnqahecammmovghd%rasepmw@; on ahﬁél@c}t@fr tprRr¥phery | and
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spaced fromnok necessarpttamakeuithegmale thedtigodd, 18b'sfdsnonhifmiges. 8 and

9. The I|near a I bl in he . ongdj ng
| i'near. gr ooves 13IcIIq¥so %%’%e tﬁ' I‘? r é'I'BSinI"SIIESfrgrrr% 1329%%28 QJ; a
accordi ngl y adum f rlems | dmsrﬂmgrral taml3rdng | 10dar by nd0Bd whithe optates

axis directi The shutter s orti f.,rane, 13c als .has I ear @rooves
256 (uhi on i ¥hont BoRpbh, Yn “HRED Caditall (RSO AG N, | kIGE ¢ 008
group, | ocatsitbwebnetherhemdjdiortit fwhdth! iicasddressed tdd.a2@Goom lerdse

rear lens frane 19 which supports_.the rear |lens grou 2 has i all
projecting RaWnd n@ L& plE’H an@ fI"Pligﬁ H‘of’ﬁégaéggcFg?edog‘éﬁ‘r’ﬁfoo% S

| Cc of the méém,imhﬂ@r&artihgns frame 19 has |linear keys 19b which
are fitted in the rear |inear 8rooves 13e of the shutter 25 supporting

frame 13c. The |indarFk@§s Pondextdfu stAtioRasLt 18RS parzetelll wintedradk
optical axXiyitmNehe NadRerPBBAVEERESES RE11H6id Tigft 19Ndecurdd tétetd O

the _linear keys 15a of the |inear npovement guide ring 15, The |inear keys
which is provided with a female helicoid 12a which is
engaged by a male helicoid 10a formed on the outer
15 periphery of the cam ring 10. The cam ring 10 is provided
on its inner periphery with a female helicoid 10b and inner
cam grooves 10c. The male helicoid 13a of the front lens
‘barrel 13 engages with the female helicoid 10b. The inner
cam grooves 1l0c open at their front ends into the end face
20 of the cam ring 10. The linear movement guide plate 14 is
-provided on the rear end of the cam ring 10 and has
radially projecting projections 14a with axially bent ends
which are fitted in the axially extending linear movement
guide grooves 1la of the stationary 1lens barrel 11. A
25 linear m‘oveinent guide ring 15 is secured to the 1linear
movement guide plate 14, so that the cam ‘'ring 10 is
rotatable relative to the linear movement guide ring 15.
The linear movement guide ring 15 which is restricted so as

not to rotate is provided on its inner periphery with a

30 plurality of linear keys 15a which extend in a direction

parallel with the optical axis and which have open recesses
at their front ends. In the illustrated embodiment, three
linear keys 15a which. are spaced from one another at_ an
- equiangular distance are provided to define an imaginary

35 cylinder.
A shutter supporting £frame (guide member) 13c to



19b are spaced from one another at an equi angul ar di stance 30 to define an
I magi nary cylinder. Upon assenbly, ghe cam pins 19a of the rear
lens frame 19 are fitted in correspon‘ ing-recesses 13b formed on the rear
end face of the front lens barrel 13. This makes it possible to insert the

cam pi ns whlzh Nd Orkle dHE" ofaEN3 SatiINESsh@PEtEromrdilte 16 08k QRIS
t hereof when the nale helicoid 13a of the front | ens barrel 13 is engage
by the 15 c@fFeredietpcdite FEBRtorlenshebatsft Adng The). heligpid, ring
conpl eti gy ofnfesey Yeorhied 'dit €88 lirerlOpepiphésy dfetheorinutt@ls
barrel 13 and the rear _lens frapme 19 are independently noved in

the optb@dt i ds @ngageadnby the  Lrank gheRE \fremer nt8 pWhirhe YA he

hel i cgi dgnkOoraAt 1 3emdglrBapl Ofhd € splutite® CaHLE’ OB/ etk £§PaHd Vel V.
The zoom lens barrel as constructed above operates as follows. Wen the cam
ring 10 semgt as, thakeshawnr ingFigspole@ndotin the optical axis direction by

t he engagenent maf, t helicoid h I el i Ccaj t the
sanme tine, theT?%orf{}ﬁT{eiﬁAgeb%ﬂ% 135%&%%1?g?%n§rérﬁ'gﬁpﬁl_é;)é$SQP?near fAm)ved
in the opensal baxreldi 13ctismn frpvildedengageibat Periphergnmitmelthrged | o

and t he el |.coj 3 d ' l.ngar v [ m?ga ] f the
shutter gg%)%g?tihg&’?%%malfq%m%gg L'Ji'ltiﬁe bgII).i %ggg*rgﬁosg?mn @dﬁﬂ e ‘
ring 1013inEart hgroaves) fbe the afront dfenst hgrowpn rsipagediOframsene t he

i rect i ofrobbeR Rty pn hfSlandiFar JaPkEanEl. bR ihn b FEGRP P Rna T1

pi ns 19a90f tTee r ehinéans kegse 1Bandatée sdddgbdyvestit@edf fhe dthearing

LD TS PrbRRRA R TR RN A0 0 LREL ! B8 ' WAR el A
. supporting frame 13c and accordingly the front lens barrel

15 13 are linearly moved in the optical axis direction. The
shutter supporting frame 13c also has linear grooves 13e
(which will be referred to as rear linear grooves) for. the
‘rear lens .group, located between the adjacent front linear
grooves 134. _

20 The rear lens frame 19 which supports the rear lens
group L2 has radially projecting cam pins 19a which are
fitted in the associated cam grooves 10c of the cam ring
10. The rear lens. f.rame_ 19 has linear keys 19b which are
fitted in the rear linear grooves 13e of the shutter \J

25 supporting frame 13c. The 1linear keys 19b extend in a
direction parallel with ':the optical axis and have open
recesses at their front ends, similarly to the linear keys
15a of the lineér movement guide ring 15. The linear keys
19b are spaced from one another at an equiangular distance

30 to define an imaginary cylinder. _ |

Upon assembly, the cam pins 19a of the rear lens.
frame 19 are fitted in corresponding recesses 13b formed on
the rear end face of the front lens barrel 13. This makes
it possible to insert the cam pins 19a into the inner _.c_am

35 grooves 10c from the front open ends thereof when the male
helicoid 13a of the front lens barrel 13 is engaged by the
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1f shock or strong external force.is applied.to the 25 front lens barrel 13
whi ch holds the front lens group L1, the front: |l ens barrel 13 has a :
resi stance | arge enough to bear the shock or the external force, since the
front lens barrel 13 and the camring 1dbengage w th each other through the
hel i-coi ds 1%a.and | b _havi ng~a substantially 30 |arger contact surface than
t hat” of t he*PBRLEr heldgoigd | JOnrtof Fhe hera®r eringhe1Bel i coiAfiter Cotlmd

13a constit ubfiplatiehi a¥ es5kbaBly, | W CRhe" Lo EUAR ST 8eakBEC" GG
i ght which _woul d ot herw se enter fhe lTens arnﬁ, sintlar to-tﬁe

enbodi ment s£EABEN 1ANR gbarredndl3. 3pd  thert nearor densi t [Ename erlSodiawent
shown i n Fi ghdepeRbghtiyd mdbedveie LAL! UsipaON 2 lpoa! BOEDLedUS £ Q2"
external force, for exanple an. external pressurein e .optical axis
directi on, 8pePrdance midh rbhe pnefides cbf13Me behibeidsduddd. ahdndl3g
when axi al RQLRES LSt | d - .b wadile latter
tends to rotat e?%ﬁtgf?ﬁg ??giﬁl%gl%%‘s? %‘?%?é i@ce’ng%s?sec]vﬁ ¥ e cam ri ng.
As a result of Thehjzpomt dedencparred asorcenstmiicbédd abowks opexates

circunferenggaf%yl formthe linear keys 15a is applied to 10 the |inear
keys 15a through the front |inear grooves 13d. As a result, if an elastic
def ormati on of tHéhenndhe leams tiag k0 rheates| cuecreami alingdi 1@cCimoves

et ) gk e peR TR e ALEIEPDL LSRR (Rachhath s’ B854, 2
el astical | yhelefcoid 102 sedr thenstamaly haliobsded2ai nAtarthe t Sahbe thment
ens 019U bly SRR Setl HEchty (U el i phacensit of e rest lens
the |inear mkoysd 19k ofthé hoptddiall easisr adrddkicH €bll tERE idhddifement of
the female helicoid 10b and the male helicoid 13a .and the
15 linear movement guide mechanism of the shutter supéofting
frame 13c and the linear movement guide ring 15.
Furthermore, the rotation of the cam r_ing. 10 causes the
rear lens frame 19 (rear lens group L2) td move in the
optical axis direction to carry. out the =zooming by the
20 engagement of the cam pins 19a of the rear lens frame 19
and the cam grdoves 10c of the cam ring 10, and the-linear
movement guide mechanism of the rear lens frame 19 and fhe'
linear movement guide ring 15. |
o ' 1f shock or strong external foi‘ce is applied t6 the
25 front 1lens barrel 13 which holds the front' lens gfoup L1,
the front lens barrel 13 has a resistance large enough. to
bear the shock or the external force, sir.l“ce- the front .lens
barrel 13 and the cam ring 10 engage wifh each o&xer
' through the helicoids 13a and 10b having a subsf:antially
30 larger contact surface than that of the roller in the prior -
art. Furthermore, the helicoids 10b and i3é cphstitute a
reliable 1light intercepting mechanism to intercep.t light
which would otherwise enter the lens barrel,' similar to the
‘embodiments shown in Figs. 1 and 4. ' | '
35
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20 rear linear grooves 13e of the shutter supporting frane 13c. )
Nanely, only a very small change (neg)igible change) in distance between
the front lens group L1 and the rear Ildnhs group L2 occurs. due to the
deformati on of the linear keys 15a. Thus, an adverse influence on the focal
poi nt can 25 be p\iidigsil, Wiir v \GitRle MeGRA (0L e _apparent  ify

a conparison is nade wth a |inear ‘gufde nechanli smn Ich the rear lens
group. L2 Figsndepenu®nt lap qadvrxsef infituéncet oners §ooap IPbintandue, ta n
such a ligear | rreg@&"s_ S - no, £ .0 h |l ens_group L2
t akes pl a%@, e 0 tzﬂ%rle |fs a | grbag cré}%%n gel ngrgrgggﬁgéa%e?m%gs?ﬁéee ?’r‘orﬁ?l ens
. group Lophhdal hexisardireotdog,ogrpliedisteatbhbe fyoat fiens t harfeleddi ng,
with the abov i emhodi,gent t e ' ntio i pce .t he
rear Id;nség{r?oﬁaﬁgéﬁ‘lgﬁggf I)%grr%\} 4 r%’lqétrt'i %g{i?g fﬁ%ﬁérlgynf gg Pae?gﬂgér%u %ahi ch.
i s |inearthendvrentt deasd batrelst 53 othey lad¢terbarerals toenotatehe sfinaet

| ens group, LS te ..exiernal force,.the rotation_can b

transm ttEe)%é.t ofrrt%r&llg: rfeI%'Sgl %n%srreé'r oiu%. I‘Ql'?ig‘—-"ggﬁse"z]jutletht F%x‘e %a‘?)ogg'f‘g' “as (?hange
in spatiatsdlstans® Ddtiseentendenclr,onta anfioreear whisnts drlemdss ¢en be

n_spati een te oreear wiiis genas
on'the. T oEAFCRBTRRenSHELLY oRRBRFRy tnn Shiseft, Keys 154 Tegianet ad $8"The

asfsentllw the t :::L_ei.nm-mo keys F_ll‘-_sar et?z,.a\m I d_?L:hiBEg gr%od?e%p_negen}ggjmf ihQBd-.Wi th

reference to Fig. an i gs. err : el i coi of the cam

[ hg 10 B Phetmitbo; 451 Gt 381 8Pt TR c GEGTRAtIAS. 1 | Ehe) 3 HARAT bEe¥Agaged
Wi th eachisg heint othavecarsaReétéht PADU| Qi réSt Hbh ONSEERrs O PERYI 8xRal )
predet erm ned spatial di stance hetween the front |l ens group L1 and the rews
| ens grolRPittienefathe £rent dens Rameg) cb dehish dSpiidadRr) than be

engaged VAdTi &d PBQeEh'atigties. On the other hand, even if the linear

15 keys 15a elastica;;y defqrm, the rear ;.‘I_.é_ns_ group L2 rotates

similarly to thé "_fzront lens 'grpu_p L1, thhs resulting in the
axial displacemer_xt of the rear lens group L2 in the same
direction as th_at_.:_' of the front lens "g:_rou-p L1, since the
~ linear keys 195_ o_f  the rear leﬁs frame 19 are fitted in the
20 rear linear groo'v'es 13e of the sh_uttéf supporting frame
13c.  Namely, dnly a very smail change (negligible change)
in distance between the front lens group L1 and the rear
lens group L2 oc’éurs.due "to_ the deformation of the 1linear
keys 15a. Thus, an -adverse inf}uence on.-fhe:focal point can -
25 be minimized. This advantage becomes more apparent if a
comparison is made with a linear guide mechanism in which
the rear lens group L2 is 'indepehdently guided of the front
lens_ group L1l. N,a!hely, .j._n_ such '.a 1ineaf guide mechanism,
~since no movemenf: of the :e,.a_r_ lens groﬁp L2 takes place,
30 there is a large change 'in-diSténce between the front lens ...
'group L1 and the feér' leans group L2.

As can be sé_en from thé_ foregoing, with the
above mentioned -eml__)ddimen_t 9;(_:‘ the presé'n_:t- invention, since
the rear lens group is linearly moved relative to the. front

35 lens group which 1is 1linearly mosfed toward the stationary
lens barrel, even if the fr_"on_t -lens grbup is ‘rotated by an
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15 at every 360[err] /' N of angul ar d| stance \/\herel n N I s. the nunber of
threads. To make it possible to engage t he. heldrcoi ds at a specific
angul ar posi tion, with the present ihPention, the helicoid | Cc has an

ext ended helicoid thread 20 or extended helicoid threads 10b ([err] ) which
is or, arefor | east .one of pluralit of t hrea I gye

t hreads 't her% %"’Frﬁgt e 'i%fs?’bncﬁ? Ht}%})e H‘rﬁd bl ind

t he end: facelaﬁstfgrdtqh Coi &oﬁset:henltem,nnangpogﬁ i?ét clﬁngethlez spatial
engagenent I her eof Furt he hel i ¢oi 13a__has shortgréed

helicoid thr&A3ECHe ReLR nk §dsfr?§§;t( s?"gcof?%Epolrﬁﬂ%g gr[odxpst h&an
ﬁxf endeg Eehimm;héc?r eadthust PLemllt?h@[ er][jz% A ﬁh?suﬁgm%lfﬂ gfiniinbe
elicoid thr is for 0 en ace o e helicoid a e begi nnin
portion Of t 'fﬁfa‘ffer%ﬂ‘tatqﬁ&”&ﬂs pf"Sfé""efxtended 30 helicoid thr eadsg )
| o([err]) are portdi of¢Ilowing swﬁc@mt hai1hepbe a @dréctédhetbCotHe
bodi es are axi al IB/ and rel ativel é noved a predetermned, specific
angul ar posi15HMPLY 08 HIRIcZOAB i &N PﬁFES&s 1RBR9HIN9 - do thet PIREePE: o
engagement W dverd#Forsh Wit 9 feitlenicd ¢d IFi gadaol%%ﬁs}u%é b ACONRE] Et 0

engagement with the hel'icoid threads | Ob adjacent thereéto. In

illustrated enbdtherehelicoid, d8b ok Ehﬁe@aﬁel ring 410 @ndgdkhe | @HFPéﬂr]
) and  Hly ep3a SBET tGRLderSRt | Geind BHSAIE 13aGRSt ﬁéeeﬂbﬁbbﬁe%ﬁih 28ach

equi angul ar di stance of 120 [err] to correspond to the innef cam grooves
G and the ®themntpi Maveoaa spresifien Qﬂ@k&’bn?el(’éﬁ@%ﬁhiﬁl tes pravide aam

ring.10 arg, écf‘éf?é ‘ﬂéﬁ éﬁowa X %tt‘éhcet *l?ethvféﬁ’r{m{’:h%' %foﬁﬁ:es.faﬁ-% an".'bHﬁt

thuamrlng 10 W|t In an a imt of t engt
shown in Hilg. angip theherearoniens ergroup L2. Generally speaking,
helicoids (multiple threads) can be engaged with each other

15 at every 360° /N of angular distance, wherein N is the

number of threads.
To make it possible to engage the helicoids at a

specific arig'ular position, with the present
invention, the helicoid 10c has an extended helicoid thread

.20 or extended helicoid threads 10b (£ ) which is or are formed
by at least one of a plurality of threads or every tn;o
threads thereof at the most. The extension of the thread(s)
is formed on the end face of the helicoid at the beginning
\J portion of the engagement thereof. Furthermore, the
25 helicoid 13a has a shortened helicoid thread or helicoid
threads 13a(s) corresponding to the extended helicoid
thread or threads 10b(£ ). The reduction  of the  helicoid
- threads is formed on the end face of the helicoid at the
beginning portion of the engagement thereof_. The extended
30 helicoid threads 10b(¢ ) are positioned in such .a way
that when a pair of helicoid bod‘ies are axially -and
relatively  moved at a predetermined specific angular
position, the extended helicoid threads 10b(¢ ) do not come
‘into engagement with the shortened helicoid threads 13a(s)
35 but come into engagement with the helicoid threads 10b

adjacent thereto.



10 barrel 13 and the camring 10 are engaged with each other at a
predeterm ned specific angular positiqy If there are no extended
helicoid threads |Ob ([err]) and no shortened helicoid 13a(s), the
allowable limt for engaging the front lens barrel 13 with the cam
ring 10 is not th t(ﬂgﬁe) | en ngl

shown in Fig. 1 eu{elher rmre‘i]sst t he é‘bﬁgsie'ﬁhet ‘i nvgé%%% (?%ténd
possi bl e. mlmdeashlu;e' 50 ag@h he(z rlontanénstheee el sH@r tenked hehehicoid ng

10 at a s | a [ n
Its i nne‘rﬁ:ﬁ'—lpérd%phlczjrgéﬁgfj1 n%%alf %Q&Eb é(gj g%ef%,{ gu§%9gu%§rl %ﬁ%\éga‘%%%r t?%n of
t he engagd@ént® &t lcardrespomdt tensthear iphef3 cmtbmovgssutﬁciceadlothaml ch
cone |§|to gg‘n%g%% %Eh stop menbers which are constituted by the cam pins
19a of *t h&e enS frame 19 integral with the front |lens barrel 13 upon
assenbl y. The Tausp vmasxi athe Jﬁbrﬂs aensfd:ammélbylzthadsltheobaunecnigthe
wal | s of e i_nner ¢ ves Qt h 10e of the |nn

cam groovtelg I@Eedefrieﬁ'@ "ioﬁsaeretq or? eorove ‘?or o’?mef g’f (%]f:legﬁseﬁ

bet ween t hgadaklts tinel tdam s_fmgsmo‘.awesniﬁd.an'r_hala_:awaples 1% tand £t hﬁhstop

surfaces 1Qd me i nt ngagenment 30 wit h ‘ot,her when front

|l ens bar igpg%%?, &\ﬂﬁ‘%ﬂe i—gsl i%Fht Fgof"ﬂse??e?f%' t HB%Camtﬁanhi%nFs lens

rel ati vel parekat ex8 i ana cﬁlfeeCééﬂnmmosm eake ldigjadiedeonithh ehchnagagriEent ,
so that the front | ens bﬁ d the camrin ig can he_ en ﬂa ed at a
speci fi c 2fg aPFEEeLEFBARE SSPec lﬁan%‘P?“ agpPRsitieny VL E EREIEAANS ns
19a are | ppat egdtendeae hé!;i?ééi?é 181bré)$d§ herdp ong ¢! pnsad®r My hdradiea
integral _therewth. th ont. lens  barrel 13 is rotated in

di recti onPEALFBRAP 1,3,§(s), the ali?‘ﬂ\?bbﬁp&sif"tl@ thP% nengaging thg dJiront
engageneniensf t®4rrée 1 Famith Nehel9%8amarLing'sai edsi mébe BN Righgth

I nsertion grooves | OF of the cam -
(angle)_ A but the length (angle) _a, as shown in Fig. 1l1A.

Furthermore, in the present inv_ent'ion, to make it
possible to more easily engage the front lens barrel 13 and
the cain ring 10 at a sp_é_cifiq angul_ar pbsition, the cam
ring 10 1is provided, df_n its inner peripheral end face

20 adjacent to the. beginning portion of the engagement with
the front lens barrel 13, with stop surfaces 104 which come
into contact with stop mem,-bers'. which are constituted by the
cam pins 19a of  the reéé: lens ‘frame 19 integral with the
front lens barrél 13 upon _a_s_se,mbly. The stop surfaces 104 ~o’

25 are formed by extension of one of the walls of the inner
cam grooves 10@. _- The other walls 10e of the inner cam
grooves 10c define cam pin insertion grooves 10f of 1length
(angle)_ B between the Wal;_s and the étop surfaces 104. The.
cam pins 19a and the stop . éurfacés 10&8 come into engagement

- 30 with each other when the front lens barrel 13 which i§ -.-
slightly inserted in the cam ring 10 is relatively rotated
in a direction opposite t,o'_'_che direction of engagement, so
that the front 1lens barrel 13 and the cam ring 10 can be
‘engaged at a speci_.fi_c angu_lér position. _ '

.35 Namely, upon assembl_y.-, the cam pins 19a are located
in the recesses 13b of the front lens barrel 13 to be

S O wet At e e
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5. ri ng 10, tﬁe cém pins 19a cone _....|-_nt0 engagerrent with the stop
surfaces 1Qd (Fig. [|1B). Thi S'Q_'@‘f‘v’sf:iitlgzrrbof .engagenent corresponds to the
speci fic angular position in which the ont' lens barrel 13 is to be
engaged with thé camring 10. The front Iens barrel 13 is further
rotated in  the 10 d| ect| arrow O ordance wth the

hel i €oi ds Id:méﬁ‘ﬁfﬁ]?,a ‘bpﬂl’lB R ont %te Fﬂ@g 3&6‘5% arngl  pk3 s
il lustrated m&mcbdmﬂh é)oufi, feipnsutammgpusm e s11p) swpfpmsaa:é Glo
and the cam 9a t posi tionin xt ended _hel i.

t hreads | Ob( #%‘F&r}ﬁ‘tﬁg St dg it %ghelﬁg‘g?’a t%meea(ﬁ:?mlSR op aigausﬁﬁ‘:"
Since there ﬁ:@eﬂ&@eiﬁanﬂm n&aﬂ\%piﬁ hriﬁeei‘tﬁbnSLgfm | QO£ hoLe thet epagd

helicoid_thread three shortened helicoi.d tP‘r ead
13a(s) at® arF i 3Qgul SPedl%at“hnEénﬁf 1193)[ &CMe tﬁnb?e\ﬁé?ﬂaqq{'@qtr oMd thepthe

barrel 13 angkdgesar¥aceBd 164 2QFigOM i 18] j Nithd sWi pbs { €ERECOE Oeﬁ@@g@:ﬁéneal
axis O upon assenbly, an easier positioning can be reali zed, It

is possibl COXTESRANAS okpy theesPEFifife anMLIAT oRPAL tARBH AR sH’E‘iCh “the

(posi ti oni ngefynt hferd OBaskél 2¢8S 150EANKE t dEgadEa PiDER 18 RedRAmDGSidd 16 NY -

by the extended helicoid threads 25 | Ob and the shortened helicoid threads
13a). The c&fheinframt thensrobarreds Bé’rre’rs 13furthere rptaked dayventhe

gui de  nig ngm%é%] ion'2%¥8 ad h%mao'%owgabeaegaﬁ%gt PNghi raneng?eﬁ{wi&é

di spl acenen e camring restricte an angu
di spl acenentlOc amsktl3actimndigrojldBt tgncmnplamechhesenmmme@h the camring

10 to project invgrdly, '?nﬁé‘@)fa{&i’ aémbo(ym%g'&' bt res{:“ 2O fnin

gregve 15b of the TInear nbvenen urde rin € ang
di spl acenentusifng heher Gt smrfﬂpes 3308 gsnd 1the [ream] Pi@sshifa anndsstehﬁ)l y

i n which the, Anqulal ff SPLART AL 'eStbhlel e QURF! ERPLER 10B(% 393!

one
15 the shortened helq.coid threads 1l13a(s) are used. Since there

are three cam pins 19a, three stop surfaces 104, three
extended helicoid " thread 10b(2 ) and three shortened
helicoid thread 13a(s) at an equiangular distance of 120°
to prevent the front lens barrel 13 and the cam ring 10
20 from inclining with respect to the' optical axis_ O upon
assembly, an easier positioning can be realized. - However,
it 'is possible to use only one of the positioning
mechanisms (msitioning by the stop surfaces 104 and the cam
\/ ~ pins 19a and positioning by the extended helicoid threads
25 10b and the shortened he11coid ‘threads 13a).

The cam r1ng 10, the front lens barrel 13 and the
linear movement Quide ring 15 have the following
interrelationship. '

The angular displacement of the cam ring 10 is

30 restricted . by an  angular displacement restricting _
projection 10p which is formed on the cam ring 10 to
project inwardly in the radial direction and an annular
groove 15b of the linear movement guide ring 15 which
restricts the angular displacement of the projection 10p.

35 Figs. 11A ~ 11C show an assembly in which the angulai:

" displacement restricting projection 10p bears against one

PN



end X of the annular groove 15b. In this state, "~ the camring 10 is
rotated toward the TELE side beyond ag j TELE extremty of a normal zoom ng
range. The assenbly of the |inear ement guide ring 15, the front |ens
barrel 13, 5 the camring 10 and the rear lens frame 19 is effected at the
posi tion emdtiXnexf abhee.adikai hgroblie aigwer end thid tsltater)nutne TaOUY

-15b I pl 0 h
Woe ot Fup 105 BT eNast e BRERRL o8, delfs o820 (BFond” 2 Y ohe

front Ii neﬁtremeyeSof 13 AbriéE &fthlerg sgangél i mhe f aesemblarc of s the

orher (i dineRreRayendi rEpdal Shig 38, Thheldrant; I6hROHerid: °3) 12,

have ¢li f tpeetam r2dh@l 10! &g hehei Reathaerl r e£4m@n190fis t BELaBLLENGID Of
the linear keys 15a. This is_because when the front | ens barrel 13-

is furththe Rositden jmertiongd abapeect Noteofthate Ehgagthest end tWeof

hel i coi ds¢REOVERAUL &3 0 grobRe ODbY sty Okhe! | igullaf AAEDliadlementnt act .
with one side of the l'inear keys 15a, as shown in Fig. |1 C. The 20 ot her

key proj eefi okbel3gaBon¥ingt 0 18onbeyengd; t kheheWIDRer extaenisy A& | ithear
keys 15a yg@ggac{:gg fﬂg“f:i&g depdglethe front lens barrel 13 are relatively

rotated to advance ront--I-ens barrel 13 by, a predeterm ned di spl acenent -
after tthe hel i cBach |odh thet Hromdm lmgaqog"rgoengagb’tﬂ weth the shukgeircoi d

13 f th | Fi ' t t h h
L3a of NEwbbSELiLGS A idc(Fuf |dfhindd [ByS HORRTEN od Mugebhe
can be easi‘bgeattemal Q3£ lamdcdsiy wadjacertc t@aeathngtgleo'uﬁﬂiasal sl Byui-ded
by 30 anOiiﬁLeg.;a“ §8M 9 09y PEPVi qad Oi?e% %szbg@&rﬂi%slowkheaﬂdm‘fﬁ cartws

groove and |nner cam grooves are ts entrance
porti ons havé pdlffenenparnhﬂealwi léngbbs opincathexi direotibmt o©Fe thent
| ens blasrrfl 1

Car} the linear keys 15a. This_ is because when the
front lens Dbarrel 13 is further roteted after the
completion of the engagement of the helicoi_d_s_ shown in Fig.
_115, only the key projections 13f ._come i_nto contact with
one side of the linear keys 15a, as shown in Fig. 11C. The

'zn other key projeetions 13g come__into contact with the other

 sides of the linear keys 15a when the cam ring 10 and the
front lens barrel 13 are relatively rotated to advance the
front lens barrel 13 by a lpredetermJ_'.ned displacement after
the_ helicoid 10_b___' of the cam ring. 10 is engaged with the \J

25 helicoid 13a of the front lens barrel 13 (Fig. -11D).

Ih this embodiment, thus the cam ring 10, the front
lens barrel 13 and the linear movement guide ring 15 can be
easily assembled. _

In case where the rear lens group is also guided by

30 another inner cam groove prov1ded on the cam ring 10 the

inner cam groove and the front inner cam grooves are
provided- on its entrance portions with portions parallel
with the_optical axis, so that the front lens barrel 13 can
be _ineerted along t_he parallel pqrtions__in the optical exis

35 direction. In this alternative, the radial le'ngth of the

key brejecfions 13f can be the same as that of the key
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be inserted along the parallel portions-in the optical axis 35 direction.

In this alternative, the radial l'ength of ~the key projections 13f can
be the same as that of the key projgefions 13g. In the zoomlens barrel
enbodyi ng the inventi-on, as can under stood fromthe above

di scussi on, | frame 19 can be S|nultaneously assenbl ed.
Nanety, upor?zlgq%s?;?g%r‘ﬂs q%'slgﬁe campins 19a are inserted in enl arged- grooves

I O;I FfOeWI ?t hh(angllm) Bhé orzonki byehbe lnmpm;l t @@Q‘hﬁd&l wal Ithﬁ)rtnUﬁBtﬁ-Qn.

an 0 t e Loner cam roo I 0
" Thereafter, %he ?Porﬁ' fl Oét? t r‘L‘a\tlvc‘né'a“):‘p}e :gfs di}éré:u?'p rrow B
|18 Fig. 11A)1e®|@posrame 1m9t @:atrhebeh s&mullbanebusmga@smrmlml INammlzc.anupons

a come_into contact th t he wa Af when 0
barrel 1% | 888 &d i ?h%a'al PéBFI }?1 ﬁ?régff’ﬁg éf g%%%%%§ BE°§K§§
ke%/ |or01t ec?lafn&:hf ﬁ%tngf(azlngtne) mwc}smeauppothengaﬁgmelaexmmm owghl
into contact with one side i ne keys 1 rot atj on of
the cam ri n®oEFions; K, ardy h8F__§ (,"if’redaﬂ%’éeﬂ /Mt ﬁémﬁ’é(ﬁiscc}itb‘@afs’ 1D ﬁhﬂ WR3a
causes the figOnFid£NS1par rstla 18189 TRezeafer) (e chrontndeh8 thumreh 1Be

hel i coids, so that the cam pins_19a of therear | ens fr 9 are fitt I n
the inner cdf gFekaked 2dndhe %E?Fq% (prIpy qei@ Fggrréma)l?p*’gsgge

advanced, gbys e Q’i%&b‘l‘.@oﬁf 6fhee éhméwt lAntilie Ry am) pihs0NDa 18gme
conme into engagenent with | i near keys 15a to conplete the Ilnear gw de

of the frontlﬂtmscmaf@ Wl!ahl ﬁhﬁhé’adéﬁ A axpEteF r Ebpton Wheny the pfrong
mentioned al a%agﬂe%hﬁscai@ 2potafiéd 19n Stl{&téiféc@iéﬁr of heafred1diens s

“bagrel 13 |s a % redeterm ned displacenent, the front |ens
barrel 13 emm&gemi@@t)r.earthﬂtené!ewrahﬁOJe.‘L@tlfalii% il3fepepfientthe noFhattar

the optical s%)gp%rQ'iB%CtﬁCmné “1?8%&@%%&@9&91 Hf'@o contact with one side
15 of the linear keys 15a. A further rotation of the cam ring
10 in the arrow R in accordance with the ‘helicoids 10b and
13a causes the front lens barrel 13 to engage with the cam
-ring 10 through the helicoids, sb that the cam pins 19a of
the rear lens frame 19 are fitted in the inner cam grooves

20 10c. When the front 1lens barre]_. 13 is advanced by the
rotation of the cam ring 10, the key projections 13g come
into engagement with the linear keys 15a to complete the
linear guide of the front' lens barrel 13 in the optical

" axis direction (Fig. 11D). As mentioned above, when the cam
25 ring 10 is rotated after the front lens barrel 13 ils
"advanced by a predetermined displacement, the front lens
barrel 13 and the rea’f lens frame 19 are independently
moved in the optical axis direction .1n accordance with the
helicoids 10b and 13a and the cam grooves 10c to carry out
30 the zooming, respectively. .
Upon the completion of assembly, a liéht intercepting

ring 20 is inserted and engaged in the end face of the cam
ring 10 in which the inner cam grooves 10c open. The l;lght
intercepting ring 20"which. is made of, for example,
35 synthetic resin _has ‘an annular body 20a which comes into

- close contact with the front end surface of the cam ring 10
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helicoids | Gb and 13a and the cam.grooves | Cc to carry out 30 the zoom ng,
respectively. Upon the conpletion of ﬁsenbl y, a light intercepting ring 20
is inserted and engaged in the end f - of 'the camring 10 in which the
i nner cam grooves 1Cc open. The light -intercepting ring 20 which is
made of .and cstopxaipl @,orft&o&ysntzmi iwhieisi axbaslgnananuimraddaldy ePeendi cl,

comes into close cantact vmt front end surface.of th mring 1

ana stop 18 8Hb8ps "ttt 2084 RS ERPh B OF 98 dhd Trodd Rad
annul ar da®. 2tke ssophavib |pothsns 5205, hmreamgéging'rhho!sésp 20ch @d t i ons
20b have gngagin gs 2 urface 20d The rib
portions st 0b sgfgg 3 g@ﬁlcal Isé‘egef 8Eﬂﬁbl &1« ROHEASPS aﬁ§£| ni&r s

di r ecsi oreia‘EItacaaagyl adeb@ﬂyalima dh ttwee! lr@htianntameﬁhwagdr diredticn.
provided its i ner S h fl 21 ha n | ock .21a

adher ed tI e?‘on ?ﬁé%naf(ﬁa FP% th ?iﬂg{:ﬂq 9524 B%ESr‘{’?ght éocoirﬁ act

W th theﬁrmaaddenﬁl begs einnds berfecarwemt daeroek rihghR1f mavierf & i ng
through a _gap between the front | ens barrel 13 -and_the camring 10. The cam

ring 10 jEofkovitedaghered ithanetay rage showm sinpFidoj et ofBel dtagk ch

are f'“Q‘ia‘ “c&ﬂéscoiﬂﬁp%ﬁ‘t%te%ﬁah NGhehOkgdnt 20ens T%rzﬁ‘lopn to
projections 10g have_ front 15 oblique : surface portions | Ch  and

stop 10spreyeat haxmfebnddghtd fremcrentering hbhropeh taheggpoﬂoeﬁmaen :
pOI‘tIOﬂStanfQ.Bﬁtl pafkt F?rt@lt?§ gﬁglfﬁggcg,‘g,rﬂ%fdop rib portions 20b are

inwardly and elastica ormed by " the ue surface portions
| Ch. As a resuffhe tcam sttmz ptdj dst nmildeg\ Ma#tsfilnneu surfpace with

cor r espoggpp gﬂwf&%gy 269 2Uhite dfet Beerehasid Cthy ddiglonassd t haws

| the stop surfaces revent the stop rib portions 20 com ng out
of the cengagiggioholest %c-stétl@ srtepstsposiacta@es 2m|gc|ha3@ttferont

15 oblique surface ~portions ' 10.h_'. and stop surfaces 10i
connected thereto, so that when the stop rib portions 204
are inserted in the cam r_i_ng 10, the stop rib portions 20b
are inwardly and elast-i.'cai_ig:. de_fornied by the oblique
surface portions 10h. As .:a_g."-r'_esi_iit, “the stop projections 10g

20 are fitted in the corresponding' engagin'g holes 20c due to
the elasticity thereof so that the stop surfaces 10i
prevent the stop rib portions 20d from coming out of the
cam ring 10. In .this state,l the stop surfaces 20d close the
"open ends of the inner cam grooves 10c to restrict one

25 extremity (TELE extremity) of the displacement of the cam
pins 19a. o _ _ |

| The male helicoxd 133 of the front lens barrel 13 is
placed so that when the cam pins 19a come into contact with
the stop surfaces 204, the male helicoid 13a is located

30 inside the stop rib portions 20b (Figs. 5 and 10). The
‘location of the male he.'_l,ic__q_id_ 13a as mentioned above .
contributes to a prevention"' . of a possible inward
deformation of the stop rib portions 20b which may be
caused when the cam pins . 19a come :mto contact with the

35 stop surfaces 20(}, thus resniting in a prevention of the

light intercepting ring 20 .frox_n '-:c'c:mgi_ng out of the cam ring
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open ends of the inner cam’ groov:e . I'Cc to restrict one 25 extremty
(TELE ‘extremty) of the displacenént .of the.cam pins 19a. The male
helicoid 13a of the front lens barrel 13#£ pI ‘aced so that when the cam
pins 19a conme into contact with the stop surfaces . 20d, the male helicoid
13a . |s | ocated 30 inside the -stop rib portions 20b (Figs.- 5 and
10). ¥ The | ot@tion of the. ale helicoid 13a as  nentioned. above
contributes to AS meBtewHBA! @bove)l thel ca:ﬁo thblaga igMagre ebarmignan
of the sto rib_ portions "20b which e caursed when the cam pins
19a conme i nF5em@ntld:t cant be h@e%a%ff%l%lﬁrﬁ’&”@é@“t?@d from £omdng tovk of a
prevention OfnéhejandPt &dih erdidtveld MW ¥ f a8 CEI Qg Of10f NyCalthe

ring 24 10. As nentioned "above, the cam.pins 19a of the rear lens frane

19 can bé netMERFEIOR y apdeangagenendm e§nithe okight tmtercemtingcaming 20
grooves | (Cin@h +hia® oféR" ehld"%f 1¢nebY, %axhh‘h% g | 1§ €T Nagi130d 5”96%%%

of the Ilght Intercepting ring 20 into the open~end of the Camring
Namely, a pietachrentetef Hhamtcas ning d&nqamg?el@wrtt@dprevent ed. F| gs.

12 to 14 show a p?jﬁiéé O”i gtgeclmarg,%g} app Qﬁoﬂ'i %em?e%:h\gnti%g{ Sﬁ’gﬁt ﬁbﬁe

the camring 10. anlsmls toa am-r1ng as a
proj ection Imlaife)rzpomlthomesyectthd:o cthie cpmaanQZ.O Thizis | mpchanbemt is

shown i tQ 14_is _add o] red on o S t

cam ri ng Ho, SReRAF | on e SaBORERGE A0 CBASBORRS ob Bab RIS e (86
plate 22 is mwmntgtrtamoubenepepllpheryzm_f tTiee camprovemeh, shswahoin
in Fgs. 1 %ﬁg”&e Pfe18' 2h3rads8as | 0t 2eG00EESh W e SLALIONSEY

)
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brash (not _
the cam ring 10.

Namely', in the above mentioned 2zoom 1lens barrel, the
15 code plate 22 is secured to the outer periphery of the cam
ring 10, as shown-in Figs. 12 to 14. The code pléte 22
comes into contact with a stationary brush (not shown) to
‘detect the ahéular position of the cam ring 10 thereby_,_ to
detect the focal length in accordance 'with. thé angular
20 posit.ion. The relative positions of the code plate 22 and
the cam ring 10 must be exactly identical to each olther. To
this end, the code plate 22 has a positioning hole 226 and
the cam ring 10 has the positioning projection 10t which is
\, fitted in the positioning hole 22a. The code plate 22 is
25 attached to the outer periphery of the cam ring 10 so as
‘not to interfere with a driving gear 35A formed on the
outer periphery of the cam ring 10.
' The positioning projection 10t is 1located on an
extension_s of any one of the helicoid threads of the male.
30 helicoid 10a on the outer periphei:y of the cam ring 10 to
be within and belong to the profile of that helicoid
thread when viewet_i from the arrow X¥ in Fig. 13 as shown
in Fig. 14. This ensures the engagement of the male
helicoid 10a and the female helicoid 12a during the
35 rotation of the cam ring 10, since the positioning
projection 10t enters the robt of the mating female
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detect the angular position of the camring 10 thereby, to detect the .
focal Ilength in- accordance wth s%e angular 20 position. The relative
positions of the code plate 22 and the cam‘ring 10 nust be exactly
identical to each other. To this end, the code plate 22 has a positioning
hol e 22a n@1dddid cael,i Ngs 10sKewn t N Peigl.i 0MigNY Praisially 0N k0t 18hi gt -8y
fitted in the positioning hole 22a. . The code plate 22 is 25 attached to.
the out eMEGESSHEr yt0r take cthe i Rgightsoofs the Rreiechion: ofQty intoy
driving a@R@unt35Ahed M@ ltRe WA eONSTidid PPesY @hdt htdorairidly 1éne The
posi tioni n%d: rojection lot is '|gcated on _an extension s of any one of
the heli & 2@€ &he gam Zing3d0LERPCBRJTEBHCeR: t he outer periphery of
the cgmring 1@ige bagvidd Nn16nen8Ql AN Kkrdwrd heawr pihge10f Whaknheldscodd
thread when viewed fromthe arrow XIV in Fig. .13 as shown _in Fig. 14. This -
ensures POSitigadegentPErieckionl e1REl| cdi"@geﬂe@ﬂe%d’ tef ftBeg| cmale
hel | coi dneddos@urioy. t8e 5 hatabiopy o AR id@Mnel ahlelthel fégEe LN
positioning projection ot enters - the Toot of the mating fenal e elicoid
12a, as l0shomutsiideri ghe lpositieming, prajeqiiamt 19&cessdnr yorderakkot he
hei ght of _Pr o4 £C '%geﬁ' LNt O AGEQU €$i.49S e e |1 £Q1 Oa,
and accoreé‘}sggley ﬂ!ug tghll C netsegltof&% hgﬁ%a%$*%g§%gq§g%abef%dSggd.f%lé&é _
Figs. l105heldcbddshiZaa kifhis ceesults 10 anhi ticrease pbsithicknegs of
proj ecti 10t _indepandent|y ' mal,g _hel. CQj I t.,.0.S
necessar 3?'?0 cgér“évf‘%régt ﬁg r’nalln_ltexl h%??%%i BQF&' gg}esiéelc&%%eéso;%gi Etlhc?ni%agm
projecti aingl A0 dam obderredureshsine gpictengdgetbat pofovilsd omal efhethecoi d

o e’ o R AR TR POk EHABR, don b OphEphSeh My dAELSESD of L) ckoee
be reduced in Ipitehef embedimentsi bhlwdtrded in Figs. 12 ~ 14, the
15 male helicoid 10a and the poé:;tiqning projection 10t are
provided on the 'oui_:'er'per.'iphery' of the cam ring 10, but the
present invention can _be -'als_b applied to a cam ring 10

which is provided on its inner periphery with the helicoid

and the positioning projection.
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posrtronrng prorectron lot in the present havehti oh. o+t the enbodi ment
illustrated in Figs. 12 [err] 14 -the 15 male hefi‘coid’ ®0a and the
positioning projection lot are provided on the outer periphery of the cam
ring 10, but the present invention can be also a Ired to a cam ring
10 which is provided on its inner peri phe %LWI th the : ﬂllluﬁumlﬂﬂﬂmmml
pos\fronrng projection. 20 25 30 35 Al VS 1. re
having at |east front ‘and rear. | ens groups and a I“near novefrent

means for guiding the front ‘dnd rear |ens groups in™an optical: axrs
directionCIaIMsiSsing:- a rotatable camring which conprises a first
hel i coid and at | east one cam groove; a front |lens barrel which supports
the front I ens group and which has a second helicaoid which is engaged by
the first helicoid of the camring; and, a rear |ens franme which supports

the rear hens gupURoGRJ1BALCBaRR® 12 AvAAR DPC1EABEPiERoHR %& iéhged
I n the associ ated cam groove of the cam ring; characterrzed |n at sal

first hel iggQupdamnd L/ 1irddy nd\ferfddi ghidd sacisn flohEast
one can groove is juxtaposed to said threads, sard at st onhe cantgroove

ext endi Ng a3y Q“e’ixi h%n@abg'o Essﬁhdaﬁtoi1€f‘é£10£‘§igfdf@é&i&geagémﬁpgsfﬂgar ca
adj acent to said at | east onhe t
a rotatable cam ring which comprises a first helicoid and
at least one cam groove;

% a front lens barrel thch supports the front lens group
and which has a second helicoid which is engaged by the first
helicoid of_the cam ring; and,

R a rear lens frame which supports the rear lens group and
which has at least one cam pin which can be fitted in the
assoc1ated cam groove of the cam ring;

" characte;ized in that said first helicoid has
a plurality of spaced threads, and wherein said at least one can
groove is juxtaposed to said threads, said at least one cam

groove extending across the path of ==& at least one of said

threads and an area adjacent to said at least one thread.
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27 2. A zoom |l ens barrel ‘according to ¥l aim 22 ¥hereid edid first
helicoid of the camring is in the formof a female helicoid fornmed on the
i nner periphery of the camring and<Zjwherein the second helicoid of
the front lens barrel is in the formof a male helicoid which is engaged
by the fenmale helicoid. 3. A zoom |l ens_barrel according to claim 2, :
wherein said camring is provided with éf_T55§T‘Une-eeﬂ%+nuous cam gr oove

of a predeterm ned shape and wherein thOM, of t he cam
ring is at | east partially disc WH g”ﬂgmt tointerfere

wi th the cam groove. 4. A zoom | ens barYelt accon clain11, wherein
said first helicoid of the camring is in the formof a nale helicoid

formed on the outer periphery of the camring and wherein the second
helicoid of the front lens barrel is in the formof a fermale helicoid which

is engaged by the male helicoid. 5. A zoom | ens barrel according to any
preceding claim wherein said camgroove is in the formof a bottoned inner,
cam groove. 6. A zoom |l ens barrel according to any preceding claim

further conprising a stationary lens barrel with which the cam ring
engages through another helicoid so as to rotate and nove in the opti cal
axis direction. 7. A zoom | ens barrel according to claim1, wherein said
camring is provided on its outer periphery or inner 5 periphery wth
the first helicoid and at |east one projection which is |ocated at
a different position fromthe first helicoid in the optical axis
direction, wherein

\_J
2. A zoom lens barrel according to claim 1, wherein
said first helicoid of the cam ring is in the form of a
female helicoid formed on the inner pefiphery of the cam
ring and wherein the second helicoid of the front 1lens
barrel is in the form of a male helicoid which 1is engaged
by the female helicoid. |
3. A zoom }ens barrel. according to claim 2, wherein
said cam ring is provided with at least one continuous cam
groove of a predetermined shape and wherein the female
helicoid of the cam 'ring is at least partially
discontinuous so as not to intérfere with'the cam groove. ;;J
4. A zoom lens barrel according to claim l, wherein
said first helicoid of t_he_ cam ring is in the form of a
male helicoid formed on the outer periphery of the cam ring
and wherein the second helicoid'of the front lens barrel is
in the form of a female helicoid which is engaged by the
N male helicoid. _ e
5. A zoom lens barrel according to any preceding claim,
wherein said cam groove is in the form of a bottomed inner cam
groove. |
% 6. A zoom lens barrel according to any preceding claim,

‘further comprising a stationary lens barrel with which the cam
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‘the pI‘OJ ection’is |ocated on an exten5| on b-f ghy Snes’af Ml mtmu}m“ l!ﬂ
hel i coid. 10 8. A zoom | ens“pagcel accor di ng to cl a d
proj ecti on has a shape which can be contal ned within the proflle of the -
associ at ed h&hk;c@n@a@érseaﬂxrcﬁzgh e | 18951661 dekoag§odi BattaQecla@idﬂnZ,ve
further rising a code plate which can be attached to the outer
per phery ggnt k&ec SRt axds HHzETHL Iy oj ecti on can be adapt ed to
position the code7pl atR. ZHbii 1éndOBEAS beebehiAEC YA 8faif 4,2 WRdrein
wherein said first helicoidis a female helicoid, and said one cam groove
i s one i nnefFatdmPAMordngaifigPERViFeR P, idf dovbeseRATIRNETX oPE ofnnex d
front |ens pariphery a wilie hehiCoi £h Mk ch Hea senaa0ed Ry ”H%fegghstm one
ic

heli'coid of the camring, and further conprising: an annul ar
i's i nsertearanacshsage‘ahwh tie Jpoptad &t t pe dhfiferenm gpwbl@m tfreom

camring; apfe 2Pirst hedlicdi®Sin e Yt el bag
on the annul ar men%er tolc?l (;'se tﬂe open en % Ee ?nn%?f%%ﬁ%%ﬁh é’%{
restrict onthef Prwdestioaniis e%owteﬂe%maxtehsuhe ofmamin oneopfodities
directions. tdleadd &POPhECAS) PALE]! according to claim10, wherein 30 said
annul ar nmenber conprises at f’east one stop rib portion which is fitted
in the l#am ring8- dui@oom okensg | bagaetli oacberddngr oo ded aiit h7 saiwhestenin
surface an epasai | oyi de ts.in
peri phery \?\ff‘ﬂd p pr gﬁectlon %hlggh@p%anng’ﬁ?g'#]l '%[éé}g }én t %gg%%%%clln r}%&ié‘
35 said nkhe Ph@flb@ldf bhe associabetd heéddsoidarthaieadbei ng positioned so
that when the campin pe a st taop,. _surface, the e heli 0|d
i s_located insi dre@f ne lgt gpglrnl gl%prgsrt})%% ? fe oaﬁ%lﬂ%r Eﬂerﬁ}éaf aors Kl
comprising a code plate which can be attached to the outer

15 periphery of the cam ring, so that the projection can be
adapted to position the code plate.

10. A zoom lens barrel acéording to claim 1, wherein
said first helicoid is a female hélicoid, and said one cam
groove - is one inner cam groove having an open end, said

20 second helicoid of said front 1lens barrel is a male
helicoid which is engaged by the female helicoid of the cam
ring, and further comprising: '

an annular member which is inserted and engagéd in
the open end of the inner cam groove of the cam ring; and;
kd, 25 at least one stop surface which is formed on the
annular member to close the open end of the inner cam
pin and restrict one oOf the extremities of the movement oOf
the cam pin in opposite directions. |

11. A zoom lens barrel according to claim 10, wherein

30 said annular member comprises at least one stop rib portion
which is fitted in the cam ring, said stop rib 'portion'

- being provided with said stop surface and an engaging hole,
said cam ring being provided on its inner periphery with a
stop projection which can be fitted in the engaging hole,

35 'said male helicoid of the front lens barrel being

- positioned so that when the cam pin bears against the”stop
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12. A zoom lens barrel according to cl armJ}UMﬂ 3"1’ m”” st one of The ~
helicoid threads or "every two helicg& 5 he first and
second helicoids of the camring and the front I'ens blrr®l *is or are -

ext ended tsdimethetﬁégim?lghﬁgrltq%@ oSt heoeatpdedmsiiaef the rsiaroirds,

the heli gt idd/FREhOandd¥ $2dgems@E esponding to the extended
helicoid thread or threads of thé other helicoid 10 is or- are shortene‘df

from the begilfi ng? pEpemodenst bareekngegomdingofte helhdhi chj deherefn
that whendihe; cagtr e agf tt%% THOM cd £41S B%_%ﬁ' P e% i" AR HDYggPa

the optical axis direction a speC| i t1on,
ext ended thaeads oLt apneadf drhEtﬁLeat;ls ar@o@ccmd dhemmtmdsnmﬂ&hétteam

contact wi h h n | i cqQi ds but come .into nt act - :
with t herriﬁglz i §8|ad°‘mfr ?ggpﬁ fg%‘%r eadﬁe%idj afen?®t IR5%t §xtpydedy tz(')‘B‘(fﬁ‘ﬂ"I’ens :
barr el ac@bﬁdl hggionihgi rpdtiaerncdi nthherengagementir eef  ekeergelicdedscoi d
threads ywhich pr at an egui angul ar_ di st ance_ on each of the
camring an hg*?%%?dl en{\sﬂ%aﬁ el © gh gﬁomq respgring cc5Pdi nhe o

claim1, éutehdledcohphsoﬂg sltm;:eamrrba-r sthﬁehbe fof Sttmdoaﬁéﬁndtélﬁié&ﬂ! ds

of the amrln and the.front |lens barrel at the begi nni ng 25 ends_of the
engage nts gr e8Fe + §RRKEERSi ?ﬁo&c%h& h&edHEH Rthe RRITEIQR d LK cthe

relativel gngagetnedtl rof hendi rtfmhlcﬁﬂdﬁ gbsangageRRah, thi SamSk9Rg NEywer s
that. the camring and the front |ens barrel can be

being p tioped ., s
engaged wﬂ' e‘g%‘?‘f’%t ﬁé"Psatb%rE‘bEcﬁ‘?ec ARgativedysineeed d@ the wptigakoom

l'ens barrakisccaitid@rioncl atm 14, W@ fid heaatg%ﬁarienb§6§1eio£he EETL
| ens barrel is.in the formof a campin provided on the rear lens frane .\J

whi ch is fRbefRtegrelicatidn thyrad 1 Q¢ thuesds pdees| orn de henaipt icomie
axis diy echton cRNaESHIy 8Ad WIS Lldhdde HEIORJTIDBE Ofei [\ 38s CHRY | NY

isinthe formof a wall which defines the i nner cam groove.
come iInto contact with the helicoid thread or threads
adjacent thereto.
- 13. A zoom lens barrel'according to claim 12, wherein
there are three extendéd helicoid threads which are’
20 provided at an equiangular distance on.each of the .cam ring
~and the front lens barrel.

14. A zoom lens ba:rel acecording to claim 1, further
cpmprising stop members Qn the first and second helicoids
of the cam ring and the ftont lens barrel at the beginning

25 ends of the engagement ﬁbereof' to engage with each other . Q;J
‘when the helicoids are relatively rotated in the direction
of disengagement, said. stop members being positioned so
that the cam ring and thg ffont lens barrel can be engaged
with each other at a speciﬁic angular position. _
30 15. A zoom lens_ba;;el according to claim 14, wherein
the stop members of the front 1lens barrel is in the form of ---
a cam pin provided on thé' rear lens frame which is made
integral with the front: lens barrel in the optical axis
| direction upon assembly and wherein the stop member of the
35 ‘cam ring is in the form of a wall which defines the inner

‘cam groove.



RS et s

~

30 16'“ A zoom | e.nvs. bar .reI éccordi ng, t.é._cd..a;_li m 6,.:3-/\;1”6.:x.-eilr: %ﬂllﬂjﬂmmum
| L

L

nmovenent gui de neans conprises a first |inear .novémeént gui :

the front |ens group, provided betwe tHe front lens bdrré
supporting the,fron rqu Lonary.. rr [.a
l'i ngarly novabl ésr?enbér %‘S‘%egegg %%rg?ngt %g(r%gr%iﬁ‘ nrslacga(r:!rlggl?' %?(nd&lée’g%%%nd
| i nédr noseddnt 1igearde mowmhent sguisfe teansr ecomprises gr ol rspr ovinear
bet ween the rear l.ens._frame®gpporting .t rear_ | €#ss:qr oup_and t he front
ens. bar r efovEfent™ Gyi58 "R dn 035 nd “Rronfindig BB, Terttidre &
sai d first betwean mthenedrogti ddemschbarselof suppoktdng | the gfoapt lens
conprises a_linear enent, guide_rin V\/niceis estrict SQ_gs, not to
rotate andIFREn %émg?' ¢ ¢ ts?qg}b%%aFYn §%e alé§<?£en(§’|rngai ﬁ'qﬁlae(rggfilyelmc\’/\}'?lﬂl? he

optical axmembemrd dbided |lastheonstatiomary dJreomvebarnedlhi dndt be sécomdr
key ‘is fitlt_ed and _whi ch its- foriged on yi de mr%nbﬁ I nt egral with the
front |ens BEFPPE . MPEEMCRE; o GIN PENs "EEPE ST c 8Fdi éet or€Fhi nt9%S \FRT®R n
sai d secongrbvigad nbeeweeh gthde resbarniens off idie r eappdtiags fheuprear
conprises at |least one |inear groqgve formed in the guide nenber, and at

| east one MPREaPTRYP RRGCHNH i% SP3 ML rear lens frane to be fitted
in the jg near gngeve Andodh Gemt BAgEel N ddtiolldifly Wd Ncl BEmONE, Cathed Sn
19. A zoomlens barrel according to claim 18, wterein 25 said gui de nenber
i s compose82adf afifgtt et 188BFor PPNETPPEeIAAEn mpcharig, c@f (Ehe Hront

front |engenBardfup ! eomppReels & 3Hneb®’ hoWdmer® guiBeZOPiRd CRHibAI Il
according to claim1, wherein the |inear novenent guide nenber for guiding

t hg_) i near 86t Fd¢ERENtSDf aphenet oo | ERkabear p8d whiglyhasd % t heast| ang
' linear key extending in parallel with the optical axis, and

15 at 1least one linear groove in which the 1linear key is
'fitted and WhiCh is formed on a guide member integral with
the front lens barrel.

_ 18. A zoom lens barrel according to claim 17, wherein
said second linear movement guide mechanism of the rear

20 .lens group ¢Omprises at least one 1linear groove formed in
the guide member, and at 1least one linear key which is
provided on the rear lens frame to be fitted in the linear
groove and which extends in parallel with the optical axis.

19. A zoom lens barrel according to claim 18, wherein

}/‘ 25 said guide member is composed of a shutter supporting frame

which is secured to "the front 1lens barrel to support a
shutter unit. _

20. A zoom lens barrel according to claim 1, wherein

the 1linear movement guide member for -guiding the 1linear

30 movement of the front lens barrel is provided with at least

one linear key extending in parallel with the optical axis, -

said front lens barrel being provided with at 1least one

linear groove in which the linear key can be fitted from

the front end thereof, so that when the helicoids of the

35 'cam ring and fhe front lens barrel are engaged with each

other, the 1linear key is simultaneously £fitted in the



d front Iens
barrel being provided with at | east&stne | i near he | i near

key can be fitted fromthe front end thereof, eI i coi ds of
the 35 cahineay gamdovke front | ens barrel are engaged W|th each ot her, the

| i near ke [ si ngl o] |in ove
zoom | ens %arrg accr?ilbr ﬁ'g 'lti%k%l agén’ﬁtltz%ld \/\Eg?é‘-hﬁggalt P J;ngBCaﬁ'hrecﬁe&Pe "(
upon assesdig lg@ponding ©ar eretytendpon aasmemhlyzdmym@ sant ie®trend tyhat

said Iinegrgk 54 near aroove_can be engaged ,w th, ,each, ot her at the
angul ar posi tltac?n of a’?‘ﬂn“%:iam%?’l ng n&poﬁe*ﬁg%gﬁbl ysg %%a,& 288@ §A% r keY
accor di ngand dliaiea21grooseei cannllye orhgigeal paiinthof ewehl Sodleét Nidly the

| i near groove, bears |nst the linear key at the an uI ar position of the

10 cam riHFUpth %%% P9, ChnthnePBi R B%t WPPReaREPMBLHef i ni ng the |inear

groove cone i M. engagasenit 1ehsh vaiaell rw&oi@yngmea diRim CAN (hBYeihS
rotated tqward the _ normal zoom ng section. A zoom lens barrel

havi ng aCMeasP?s oRE afld PRAYF 18F) ]g“'ro@g?sf’dﬁd‘ga (theead ingpEnearoguede

nmeans fobe@itidli agaihet!| thearn rAueeréy ohtt Nend ' QRGuRAE PR Hi®kS SF OPRS 1N
an optical axis direction according to claim1l and substantially as herein

descr i beFaf t RiREf YPORc RSN Igr o304 phereimpoth 3ghegs walls defining

the linear groove come into engagement with the linear key

one |inear key extending in parallel_ w t b t_h'e @I l

when the cam ring is rotated toward the normal zooming

section. ‘
23. A zoom lens barrel having at least front and rear \‘J
15 lens groups and a linear movement guide means for guiding the
linear movement of the front and rear lens groups in an optical
axis dlrection accordlng to claim 1 and substantially as herein
described with reference to Figures 1 to 14.
20
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