25 AUG 20 DESCRI PTI ON LENS DRI VI NG APPARATUS Technical Field The26}é¥gh@ﬂm
invention relates to a lens driving apparatus which perforns focus

adj ustment (hereinafter abbreviated as focusing) by performng |ens

posi tion adjustnent of a master |enslwhen a subject is photographed using
a video canera or the |I|ike and, nore particularly, to a lens driving

appar atus which can prevent defocusing during zoom ng operation at manual
focusi ng or defocusing of a photographed i mage which is involved by a

di fference between positions at photographi ng. Background Art
Conventionally, a focusing operREFGRIBIION ens driving apparatus included
in a video canera or the |like, which is disclosed in Japanese Publi shed

Pat ent Application Hei.6-308361, has been known, and this will be described
with reference to figures hereinafter. Figure 8 is a perspective view
illustrating a main porti DANSf DRIVANEIREEREATU®NS driving apparatus,
figure 9 is an expanded cross sectional viewillustrating a relationship
between a feed screw and a first armof a driving nenber in the |ens
driving apparatus shown in figure 8, figure 10 is an expanded cross

secti anathriviesd ABNGe280 2 illustrating a relationship between the feed screw
and a second armO0 the driving nenber in the |lens driving apparatus shown

in figure The present invention relates to a lens driving apparatus
which performs focus adjustment (hereinafter abbreviated as
focusing) by performing lens position adjustment of a master
lens when a subject is photographed using a video camera or the
like and, more particularly, to a lens driving apparatus which
can preVent'defocusing during zooming operation at manual

focusing or defocusing of a photographed image which is involved

by a difference between positions at photographing.

Background Art

Conventionally, a focusing operation of a lens driving
apparatus included in a video camera or the like, which is
disclosed in Japanese Published Patent Application No.
Hei.6-308361, has been known, and this will be described with
reference to figures hereinafter. Figure 8 is a perspective
view illustrating a main portion of a conventional lens driving
apparatus, figure 92 is an expanded cross sectional view
illustrating a relationship between a feed screw and a first
arm of a driving member in the lens driving apparatus shown in

figure 8, figure 10 is an expanded cross sectional view



figure 11 is an expanded cross sectional view illustrating a corrbir?‘aﬁié‘ri[J 200
rel ati onship between the driving nenber and a lens holding frane in the

| ens driving apparatus shown in figure 8, figure 12 is an expanded cross
sectional view illustrating a conbination and protection relationship

bet ween the driving nenber and the lens holding frame in the lens driving
apparatus shown in figure 8, figure 23 is a cross sectional view of a main

section i, ratlng. t:h conventional .l eps driving apparatus_when the
appar at us}h{l‘lgﬁtfaé@% gi ﬂelaﬁﬂgsﬁg?i SHESH the SRTEY %@f PoPGROBKbSHE aphi ng,
and figu(rgﬁ 14 is a cross sectional view of a nmain section illustrating the
convent i Ghdhe dERnNg mMembgr dppthrarians driving tappradys aftiwg inAigiraict ur e of
the conventional |lens driving apparatus will be described hereinafter. In

figure 88,afigans 11whs canpexpahded’ eeusd Ngectiordals WhewC iihgstrhiing t0 a lens
hol ding frane 2 made of a resin, by a neans such as heat-staking, and is

. held b i1 i - " whi.ch d
oo 11 xoonitipktia GelRfirtsIp M ndee SR S chiinbef, MMCD 85,21 T 0951

in a fixed body tube (not wn) so as t
a | ens oftj&al ' . +nEyrther .. there is provided a groove 2a for
connect i g%l(giglgt%e uepgrértheaﬁflfg VIng APRAAS oy i hgure 8,digiregr oove
connects_a driving nenber 9 to the lens holding frame 2, and further,
there i slgrlﬁ/?H’e&XPanﬁé’é'dese\ﬁWblOnﬁl Fiewi illusfraking 2 combination f or
driving 6 25 AUG 2004 which notor is attached to the fixed body tube, and
the drivamg prefeetion retedionssipnbétwedr dadldriviapdmenisert fihd dhgUuedg pol e 10
arranged at a notor nounting body ‘

holding frame in the lens driving apparatus shown in figure 8, figure

13 is a cross sectional view of a main section illustrating the

conventional lens driving apparatus when the apparatus is faced in

the horizontal direction to perform photographing, and figure 14 is a

cross sectional view of a main section illustrating the conventional

lens driving apparatus at tilt-photographing.

A structure of the conventional lens driving apparatus will be

described hereinafter. In figure 8, a lens 1 which performs focusing

of a subject is fixed to a lens holding frame 2 made of aresin, by a

means such as heat-staking, and is held by a first guide pole 3 and a

second guide pole 4 which are arranged in a fixed body tube (not

shown]) so as to be slidable in the direction of a lens optical axis 5.

Further, there is provided a groove 2a for connection on the upper

part of the lens holding frame 2, which groove connects a driving

member 9 to the lens holding frame 2, and further, there is provided

a feed screw 7a in a driving axis 7 of a motor for driving 6



parallel with the driving axis 7. Furthernore, this driving nenber2 § AJG 2004
provided wth a notch nut 9a which is threadedly engaged with the feed
screw 7a as shown in figure 9, and a first arm 9b havi ng spring
characteristics for supporting the fegd screw 7a by sandwi ching the screw
7a is formed. On the other hand, a second arm9d is fornmed in the driving
menber 9 as shown in figure and a gap between the second arm 9d and a
thread part of the feed screw 7a is constructed so as to have a snaller gap
size than a screw thread height size of the notch nut 9a. Further, there

i s prowhdett aotedges portdcnedayd ntheefidughl bodiydivlye  carst itdebldyr inpives t he

| ens hol ding frame 2 and having spring characteristics, in a connected
porti opefbetrhe Midyidl areedn Iswsihdabeyl reddhel di nhifrdarmitie geoishown in
figure 11, and this edge portion 9c is inserted into the groove 2a in an

arrow dpr getriaeRed ey ebmsOsst MUGhth8ga bdagcld ash-gaesl tobnedtinontien t he
direction of the lens optical axis 5. Further, there is provided a stopper

edge pgetieaqWk £8 doesuiath &b r agaitisd dbieigioR¥Abda ¢ 1d pe orarirLt ed
portion of tﬁe driving nenber 9 as shown in figure 12, so that the edge

portiop; PF haybognther SPsiei R actRELgLEAS v SnBahedCuhited the et i NY
limt due to shock. In the conventional |ens driving apparatus so

constrycted. 72 AUGHRA 1ol beqgRer 11 sfaldef@fe Wid obendesely Bpding

herei nafter. The screw 7a formed in the driving axis iS inserted in

the n%ﬁ%xaejdérggt@ccst BEr Wiy B8 TRINGI 280 8SrER RELR £88HLEEARNY

energl ze
the screw 7a is formed.

On the other hand, a second arm 9d is formed in the driving
member 9 as shown in figur_e 10, and a gap between the second
arm 9d and a thread part of the feed screw 7a is constructed
so as to have a smaller gap size than a screw thread height size
of the notch nut 9a. Further, there is provided an edge portion
9c having enough rigidity to slidably move the lens holding
frame 2 and having spring characteristics, in a connected
portion of the driving member 9 with the lens holding frame 2
as shown in figure 11, and this edge portion 9c is inserted into
the groove 2a in an arrow direction, there_by constructing a
backlash-free connection in the direction of the lens optical
axis 5. Further, there is provided a stopper edge portion 9e
which does not abut against the groove 2a in the connected
portion of the driving member 9 as shown in figure 12, so that
the edge portion 9c having the spring characteristics is not
curved to a spring limit due to shock.

In the conventional lens driving apparatus so constructed,



the first arm9b having the spring characteristics. In this case, 2ihAUG 2004
driving nenber 9 is slid by the third guide pole 10 to nove in the
direction of the lens optical axis 5 when the notor for driving 6 rotates,
the I ens holding frane 2 connected thé-driving nmenber 9 is also slid by the
first guide pole 3 and the second guide pole 4 in accordance with a
rotation the notor for driving 6 to nove in the direction of the |lens
optical axis 5, thereby to obtain focusing by the lens 1. However, in this
construction, the driving nmenber 9 supports the feed screw 7a by

sandwi diiengpketratthcaughetrke fneith baute Bar doeld therdingftarm 9BheTheedf or e,
when the feed screw vibrates at the rotation of the notor for driving 6,

thi s vishiratw Oz fsrdiededhl yherdnsvihteaxis 7 hies dinsé ngedeirberh®, nothpbr eby

vi brating around the third guide pole 10. Since the driving nmenber 9 and

t he | ensitheh dimghé rdaney 2n @renteecicedstin beashe ssherdiand kaedigiectedon of
the lens optical axis 5 by the edge portion 9c having the spring

char acher t Béi£5r 3¢ Ut hasckhgsthe tshaividratbracisrisanssit ted tloighe | ens
hol ding frane 2 w thout being conpletely absorbed in the edge portion 9c

havi ngchBe ,spihhe CHAIRGHE $ Wetibe rAndi § hariel orerhkhehl easguvddrd BS,
wher eby, when focusing is performed, an inmage shakes so that a

phot ogr gphsdndd&ag ReeoNBs Rt 0 rVtRY 18n8 AYGi 2801dxFErs heen emea when a
tilt-photography is perfornmed by a video canera which is provided with

this | 8RS8 FYL NG APDRG & Yot atlREr €nbS1 én BNAb] @hast £ &hé Meonthaités, when
a focusing operation is perforned whi | e photograpﬁlng is performed in a
to the driving member 9 is also slid by the first guide pole
3 and the second guide pole 4 in accordance with a rotation of
the motor for driving 6 to move in the direction of the lens
optical axis 5, thereby to obtain focusing by the lens 1.
However, in this construction, the driving member 9
supports the feed screw 7a by sandwiching it through the notch
nut 9a and the first arm 9b. Therefore, when the feed screw
7a vibrates at the rotation of the motor for driving 6, this
vibration is directly transmitted to the driving member 9,
thereby vibrating around the third guide pole 10. Since the -
driving member 2 and the lens holding frame 2 are connected to
each other in the direction of the lens optical axis 5 by the
edge portion 9c having the spring characteristics without
backlash, the vibration is transmitted to the lens holding frame
2 without being completely absorbed in the edge portion 9c
having the spring characteristics, and therefore, the lens

vibrates, whereby, when focusing is performed, an image shakes

so that a photographed video becomes hard to view.



state where the video canera is horizonta he Iens holding frame 2 whifdl§ 2004
holds the lens 1 is slid by the first guide pole 3 and the second guide
pole 4, further, the driving nenber 9 is slid by the third guide pole 10,
and the lens holding frame 2 and the5driving nenber 9, having the
respective clearances d, horizontally nove in the direction of the |lens
optical axis 5 to performfocusing as shown in figure 1 Wien phot ographi ng
is perforned in a slightly tilted state fromthis state, as shown in figure
he edge portion having the spring characteristics cannot absorb a sl ope the

| ens hol di ngFluraier?, earch thernekboté ] tHphdtensr dyh ¢i g peabierm@dtbits in a
sel f-weight direction of the lens 1 shown by an arrow W38, by a snaller

cl ear agtdeef camekeasraincie 182 het tldby wivh thiksl egsidiel pohe aPppaindhtithe, | ens
hol ding frane 2 or a clearance D3 held by the third guide pole 10 and the

drivi ngnhaeebars & ghesedy asceplibgky genaratis)g whdnld fbeukeng 1 and then
a single blur phenonenon of the photographed video. The present invention

i s madgpk@atalote itshes ﬂlfﬁﬁé&%il@%@@égf@ﬁh&hf@[ Qky gxf“etrﬁdi:n&rd)\/:iirdeaa | ens
driving apparatus ich faithfully transmts a feed di spl acenent by the

not or £ 0htedithéhRy 3% MRIdLetnt SPl AL el - 0hthhe kaas1and M3 @ sfable 2
5 AUG 2004 driving performance, as well as in which apparatus the

gp?tv ?ggemsdz Vi HEOn RE B B0EnY | DEAE € due ha A M) Al I, Y gihiRle PRI for
3 and the second guide pole 4, further, the driving member 9
is slid by the third guide pole 10, and the lens holding frame
2 and the driving member 9, having the respective clearances
d, horizontally move in the direction of the lens optical axis
5 to perform focusing as shown in figure 13.

When photographing is performed in a slightly tilted
state from this state, as shown in figure 14, the edge portion
Sc having the spring characteristics cannot absorb a slope of
the lens holding frame 2, and therefore, the lens holding frame
2 tilts in a self-weight direction of the lens 1 shown by an
arrow W3, by a smaller clearance of a ciearance D2 held by the
first guide pole 3 and the lens holding frame 2 or a clearance
D3 held by the third guide pole 10 and the driving member 9,
thereby accordingly generating a tilt in the lens 1 and then
a single blur phenomenon of the photographed wvideo.

The present invention is made to solve these problems,
and has for its object to provide a lens driving apparatus which
faithfully transmits a feed displacement by the motor for

driving as the feed displacement of the lens and has a stable



* DI'SCLOSURE OF THE INVENTION In a | ens driving apparatus according:%g ﬁHg 2004
.present invention (Claim1) having a |l ens holding franme which holds a
|l ens and is guided by a first guide pole and a second guide pole to
slidably nove in the lens optical axis direction, a driving shaft having a
feed screw which is rotated and driven by a notor, and a driving nenber
whi ch has a rack threadedly engaged with the feed screw of the driving
shaft at one end and is engaged withSthe | ens holding frame at the other
end, wherein the driving nenber is obtained by two | eg parts capable of

perform ngrebasd | Gedebardiid, 0nagdnd,danovigded panalh elapMatArgachnat her,
which are respectively provided wth positioning holes at their tips,

bei ng for RBAtPFEaRIed Videmdogsy aet viRmeéei dre & podilbrahiery Molteeof t he
driving nmapbef £d:S drividfiear contact with a positioning dowel which is
provided in the lens holding frane, has a taper-like projection shape the
di aneter of which becones snmaller toward a tip and a dianmeter of its

bot t om paptsbeddite aFoeir tthefnridiat of the positioning hole, and extends in
the lens optical axis direction, so that the driving nenber is nounted

rotatably to the lens holding frame, and a spring nenber, whi ch presses
the rack of thendai viedg r{&ﬁb@ﬁgagﬁb@ﬁétdsh%cd%&HYhﬂgtShadcﬂe FPreBeREOVi des an

el astic rotating faorce in a_ direction along which the |ens holding frame
i s pressed™efdPRstC{HE ddc AT Y PS Bolding fFeraethbet MivdfAst Re | ens
hol di ng f1amne &l iheudbedi By aerhert guideapdDéEaMd i d Secdlid @liken al ong
_whioh the bens. oLdhag T are | 5 Pes S, agRLast LDe, sEQnd gyl og pole by a
J driving shaft having a feed screw which is rotated and driven
by a motor, and a driving member which has a rack threadedly
engaged with the feed screw of the driving shaft at one end
and is engaged with the lens holding frame at the other end,
wherein the driving member is obtained by two leg parts
capable of performing elastic deformation and provided
parallel with each other, which are respectively provided
with positioning holes at their tips, being formed integrally
by a resin material, a positioning hole of the driving member
is in linear contact with a positioning dowel which is
provided in the lens holding frame, has a taper-like
projection shape the diameter of which becomes smaller toward
) a tip and a diameter of its bottom part being larger than-
that of the positioning hole, and extends in the lens optical
axis direction, so that the driving member is mounted
rotatably to the lens holding frame, and a spring member,
which presses the rack of the driving member against the
drivin§ shaft also provides an elastic rotating force in a
direction along which the lens holding frame 1is pressed
against the second'guide pole, is provided between the lens
holding frame and the driving member, and a mnoment in a

direction along which the 1lens holding frame is pressed

against the second guide pole by a self-weight of the lens



* 25 AUG 200 7 holding frame is added in the elastic rotating forceloP fHe 200
,Spring nenber. Thereby, randomvi bration-to a photographed video produced
by a rotation of the notor for driving can be avoided, and a feed
di spl acenent by the notor for driving can be faithfully transmtted as the
f'eed di spl acenent of the Ilens. A continually stable driving. performance
of the lens can then be guaranteed. According to the lens driving
apparatus of the present invention (@aim2), in the lens driving
appar at us ®¥lddng; frame s spdgfserimmihehetasiiq ciod-agéngr far¢onchntheni ssion
of the driwing nrper.| SnbeépRd MK alinraMibh the adrﬂF]ﬁ/dﬂb%:HB her and
the lens holding frame, the stopper being arranged in the vicinity of the
f eed screwidpgepPspgucethdly &n rekeekemlof d%@emoa@r sfon dH@ipgnsamopeli ng frane
due to a fAldigeqNoLka é)rfetahediéﬁlka%emtehg E&h'eﬂeﬂﬁoﬂﬁgb%r Qﬁ:’lv@ﬁgpéﬁ'yent ed
frombeing separated away fromthe |ens "holding franme. BRI EF DESCRI PTI ON
OF THE DR%WN@@@&#E FrRESBFEEehp| B elhpefspecalsrlagamrnsf of nElih  portion
accor di ng 1@ san zenbaiiReRE 1 Pf s fad 19N SudRI NhNPe r2BPREAL So OF L e BE LS ent

invention. Figure 2 is a side viewillustfating a state where a driving
menber andfa® EBEP BpauAgamteedtt ached to a lens holding frane of the |lens
driving apparatus shown in figure Figure 3 is a vector diagramillustrating

directions forces to act between a position where the |ens holding frame
and the coil sPCFAEIER® Hbuthted eRfd IX1B5RT t PRRATAESe Of hEhpeREeseNt

invention (Claim 2), in the lens. driving apparatus of Claim
] 1, a st’opper which restricts defonnatidn and omission of the
) dfivixig member is formed integrally with the driving member
and the lens holding frame, the stopper being arranged in the
vicinity of the feed screw. Thereby, when an external force
acts on the lens holding frame due to a fall, shock, or the
like, the driving member can be prevented from being

separated away from the lens holding frame.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded perspective view of a ma'gin‘
portion according to an embodiment of a lens driving

apparatus of the present invention.

Figure 2 is a side view illustrating a state where a
driving member and a ¢o0il spring are attached to a lens
holding frame of the lens driving apparatus shown in figure

1.

Figure 3 is a vector diagram illustrating directions of
forces to act between a position where the lens holding frame
and the coil spring are abutted and a position wheré the lens
holding frame and a second guide pole are abutted in the lens

driving apparatus shown in figure 1.



* hotding frame and a second guide pole are abutted in the |ens dri&ﬁnﬁ“s 2004
.apparatus shown in figure 1. 2 5 AUG 2004 Figure 4 is a cross sectional

view of a nmain section illustrating a state where a |leg part of the

driving nenber is attached to a positioning dowel of the |ens hol ding

frame in the lens driving apparatus shown in figure 1. Figure 5 is a cross

sectional view of a main section illustrating a stopper of the driving
menber in the lens driving apparatus8shown in figure 1. Figure 6 is a

cross sectional view of a main section illustrating a state where an

external force @chse0n the J efsosNoldlithgnhi aged Oofrsahﬁmq' sekagsgent in
the lens driving ™ apparatus as shown in figure 1. Figure 7 is a cross

sectional i4lagtesptingred nside ivigrei Bl 489 r pathoeh Bt iniageneneey ens
driving apparatdghsfoMm i gbdiitguheng dowel! Bke@th!\@ﬂQ h(ﬁ'dg.ﬂgefgalhé a

perspective view of ‘a main sectionin a conventional lens driving
appar at us ¥prther leng Ydrigiggraprarpugy Pwvni 4n| figyresd-sectional view
illustrating an engagenent of a first armhaving spring characteristics of
the driving nenber and a feed screw in the conventional |ens driving
apparatus (pri Jigsre) 5 Hisgy crrFs| $egtparal avisy cpbHsa gaéhi 6AGFIQH ew

i Il ustratijnguabrSNGR0eIeRkophe® SECRRE RrTWoho! RRmEEL VIIRY tHENMD&(s and the
feed screw in the conventional |ens dr|V|ng apparatus (prior art). Figure"

11 is a p&viry 2rAagesugcthqwinan fAewe 1

Figure 6 is a cross sectional view of a main section
) illustrating a state where an external force acts on the lens
holding frame to create displacement in the 1lens driving

appératus as shown in figure 1.

Figure 7 is a cross sectional view of a main section
illustrating a state where the lens driving apparatus shown

in figure 1 is tilted upward..

Figure 8 is a perspective view of a main section in a

conventional lens driving apparatus (prior art).

Figure 9 is a partially Cross sectional view
) illustrating an engagement of a first arm having spring
characteristics of the driving member and a feed screw in the

conventional lens driving apparatus (prior art).

Figure 10 is a ©partially cross sectional view
illustrating an engagement of a second arm of the driving
member and the feed screw in the conventional lens driving

apparatus (prior art) .

Figure 11 is a partially cross sectional view

illustrating a state where an edge portion having spring



« illustrating a state where an edge portion having spring 2 5 AUG 22054Agb 2004
characteristics of the driving nenber and the | ens holding franme engage
with each other in the conventional lens driving apparatus (prior art).
Figure 12 is a partially cross sectional view illustrating a state where a
stopper edge portion of the driving nenber is inserted in a groove for a
joint of the lens holding franme in the conventional |ens driving apparatus
(prior art). Figure 13 is a cross secfional view of a main section when
t he converghagrgberesisiagr iofi e appitismgusenberf gaed jthea lémwy i Rehddnd direction

to performphat @aE 2Rl NG RELRT o@el) inFLAUT &ontAnk Sofa FIRGS GEL{ P2l View

of a main section” illustrating a state where the conventional |ens driving
appar at us dpparptaed(RIpgwEr drdori or art). BEST MODE FOR CARRYI NG OUT THE
| NVENTI ON Herei nafter, an enbodi ment of the present invention will be

described with reference to figures. Further, the sane nunerals are given
to the same parfiiguss t Ré abdve-aleskdid@dlyYco¥ensi orarFtdsmapl evicerhd t he

detai |l ed dqsgLiplidQy theseofe Whble P§ 0&’@0}:&@9- caheuUnRrlibs 2% expl oded
perspective view of a main portion of a I'ens driving apparatus according

to an enifEdvient nepbehel pr drgantefdndentd agrroovegdes 2 iriatsiafe thew

iIl1ustratijggsansi@ify Wrahe fn WHe'iBEvERIRRa120Ena §LIVindPLpParat@ise attached
to a lens (h0|_dl ngtf)rama in the lens driving
prior art).

) Figure 13 is a cross sectional view of a main section
: when the conventional lens driving apparatus is faced in a

horizontal direction to perform photographing (prior art).

Figure 14 is a cross sectional view of a main section
illustrating a state where the conventional lens driving

apparatus is tilted upward (prior art).
BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, an embodiment of the present inventiom will
be described with reference to figures. Further, the séme
numerals are given to the same parts as the above-described

--) _ conventional example,  and the detailed description thereof

will be omitted.

Figure 1 is an exploded perspective view of a main
portion of a lens driving apparatus according to an
embodiment of the present invention, figure 2 is a side view
illustrating a state where a driving member and a coil spring
are attached to a lens holding frame in the lens driving
apparatus shown in figure 1, figure 3 is a vector diagram
illustrating directions of *~ forces which act between a

position where the lens holding frame and the coil spring are



apparatus shown in figure 1, figure 3 is a vector diagram iIIustra3i5n(fy\UG Z
.directions of ' forces which act between a position where the |ens hol ding
frame and the coil spring are 25 AUG 2 10 abutted and a position where the
| ens hol ding frame and a second gui de pole are abutted in the lens driving
apparatus shown in figure 1, figure 4 is a cross sectional view of a main
section illustrating a state where a |leg part of the driving nenber is
attached to a positioning dowel of th@ |ens holding frame in the |ens
driving agbatbedsa8fodn Rapitignr @here fhyulens peldingr dggmgedndomal vi ew of
a main segkkond b&id@gﬁté NGred 3hRPOET i Af thde1Md VANG i HEMREpatdtdshe | ens
driving apparatus 25 AUG 2 11 shown in figure 1, figure 6 Is a cross
sectional SkPuly df Algwge lsekkques 4l |igster ANos§ gestiam@lwiider &4 éxt er nal
force act §,9n EQ@tlér?”ﬂﬂ%&'a‘Egnéré”‘“st’é@ecﬁvﬁékg di sphagerent«l nchtehe I ens
driving apparatus shown in ure 1, and figure 7 i$ a cross lens driving
appar at us 9§HBhig inemPeguie itfr%:%FF‘I teP Lﬁﬂﬁartaomm fdaygtes8t 1ththde®s numeral 1
denotes anb@ftng aFhmdUNR alhe? 1e9l§na&@§1&gl£ﬁ$aﬂaehgl ng¢ﬂa{m £ ge0f a
resin, for holdq the lens 1. | ens” hol'ding frame 2 is held by a first
gui de pol &- 3f1§HHe Ssekbnd §Frge G@F@‘Analanﬁl%soﬁ Gorftignt S&Ftd&fance D
posi ti Oneﬁllﬁ\sﬂﬁezlﬁﬁc@ds%;&& P&t etl‘}et Arbeisyi fefbe@ndh Slkhdablehs noves in
the direction of a [ens optical axis 5. Nunmeral 9 denotes a driving nenber
whi ch conflBEYR% REPRERSUSol di ng frarre 2




with a feed screw 7a forned in a driving akis 7 of a motor for dr@vpnéug.

f"2

On the driving nmenber 9, the follow ng conponents are integrally fornmed: a
|l eg part 9) capable of elastic deformation, which part is conposed
pl ates having spring characteristics and extending in parallel with each
other, a nounting dowel 9h which nounts a coil spring 11, a first
9g agai nst which an end portion of the coil spring 11 abuts, and a rack

part 9f which is pressured and energi zed by
the driving nmenber 9 itself nove in

of two

groove

the feed screw 7a and nakes
the direction of the lens optical axis

5 together with a rotation of the figed screw 7a. Further, the leg part 9j
provided with a positioning hole 9i which engages with the 25 AUG 2004

is

-12 positioning dowel

leg part 9] and the lens holding frame 2 rotatable to each other.
the coil spring 11 is engaged with the mounting dowel 9h, and the first
end portion 1la and the second end portion 11b abut against the first
groove 9g fornmed in the driving menber 9 and the second groove 2e forned

i n t hehowAs inhdidrhy rafEe redifed iSRSy, SERATPMRL rakgy

2b formed in the lens holding frame 2 and nakes the

Furt her,

ok t2 opadBut s

agai ngleckRenf €80 SCFBWnEa abY 8t ekt O] UG rah1t RErEQI AcEPHTéMTtndl, as

wel |

as the lens holding frane 2 is constructed so as rotate.in a

count ée@Fodidicdagdifralei ¢ R aRdien 3 2CPRERE gdPddSol ¥ T$ adriviRd ati on

ful cruppabatts fdldh, riberd ens alrdighge f7 A a2 drospr O¥hgedr kg an

engagi ng part 2c integrally formed with this |lens holding frame 2

Stoppépparatus shown in figure 1 is tilted upward.

In figures 1 and 2, numeral 1 denotes a lens, and tnmnerai 2
denotes a lens holding frame made of a resin, for holding the
lens 1. The lens holding frame 2 is held by a first guide pole 3
and a second guide pole 4, and has a constant clearance D1
positioned in the second guide pole 4 to be guided, and slidably
moves in the direction of a lens optical axis 5. Numeral @2
denotes a driving member which connects the lens holding frame 2
with a feed screw 7a formed in a driving axis 7 of a motor
for driving 6. On the driving member 9, the following components

are integrally formed: a leg part 9j capable of elastic

as a

deformation, which part is composed cof two plates having spring’

characteristics and extending in parallel with. each other, a
mounting dowel Sh which mounts a coil spring 11, a . first
groove 9g against which an end portion of the coil spring 11
abuts, and a rack part 9f which is pressured and energized by
the feed screw 7a and makes the driving member 9 itself move in
the direction of the lens optical axis 5 together with a
rotation o©of the feed screw 7a. Further, the leg part 93 is

provided with a positioning hole 9i which engages with the



In a lens driving apparatus so constructed, as shown in figure 2,2 & fAUGcejp4
al ways acts on a C-point of the lens holding franme 2 which has a constant
clearance DI in the second guide pole 4 to be slidably and novably held in
a counterclockwi se direction showmT¥3 an arrow, by the reaction force of
the coil spring 11, and this wll be described in details with reference
the vector view shown in figure In figure 3, A shows a center of the first
gui de pole 3 shown in figure B shows a contact poi nt between the second
groove 2e and the coil spring 11, and C shows contact point, between the
second®ogdi tdeo Tpiot @ dewadd2 rf@qf%ﬁ%lﬁ&%l?#@qfrhﬁédznng%a%@@ 3864"218Swhen a
vertical direction conponent of an elastic rotating force generated by the
coi | el Agglpars 43| ane Segnewnsvietdingi ikema 2 | atalrbe &Ore2&hi on
nonent is generated in the counterclockw se direction by taking the center
A of thdern.rst guide pole 3 as reference. Accordingly, when a conponent
which acts in a vertical direction to a line segnent which |inks the

A- poi nt t o Fuhehex,pdilre desl IFGpininchd ICipoiemgaged orddd ithen majintetngon of
FC=FBxAB/ AC al ways acts. Further, the nmonent in a direction along which

t he | eaweholadi ,ngarfd anee 2f presseadnipaattsiomi 1 ha t aedsebendeguirde gofle 4 by a
self-weight WL of the Iens holding frame 2 including the lens 1 is added

in theoekash Q1 aimit nggédnse. tNextfimst shoveve ndgi Goreed, itthetlpesi ti oni ng
dowel 2b having a taper-like projecting shape the dianeter of which
becomBgiving member 9 and the second groove 2e formed in the lens

holding frame 2, respectively, and the rack part 9f abutsr

against the feed screw 7a by a reaction force of the coil spring

11, as well as the lens holding frame 2 is constructed so as

to rotate in a counterclockwise direction by using the first

guide pole 3 as a rotation fulcrum shaft. Further, the lens

holding frame 2 is provided with an engaging part 2c integrally

formed with this lens holding frame 2 as a stopper.

In a lens driving apparatus'so constructed, as shown in
figure 2, a force always acts on a C-point of the lens holding
frame 2 which has a constant.clearance D1 in the second guide
pole 4 to be slidably and movably held in a counterclockwise
direction shown by an arrow, by the reaction force of the coil
spring 11, and this will be described in details with reference
to the vector view shown in figure 3.

In figure 3, A shows a center of the fifst guide pole 3
shown in figure 2, B shows a contact point between the second

groove 2e and the coil spring 11, and C shows a contact point

between the second guide pole 4 and the lens holding frame 2.



whi ch dowel is fornmed integrally with the Iler toward a ti p, sng ﬁeﬁgg 260!
holding frame 2, is attached to the leg part 9] of the driving nenber 9 in
a state where the positioning dowel 2b is elastically supported by being
sandwi ched, and, as shown in figurel3; the driving nenber 9 is rotated by
the coil spring 11 in a clockw se direction, whereby the rack part 9f
formed in this driving nenber 9 is threadedly engaged with the feed screw
7a. Further, the positioning hole 9i forned in the leg art 9] has a
taper-1li ke projecting shape the dianmeter of which becones snmaller toward a
tip such thd@hethe veribiiaad dérbetion eampbpenst af et eddd tis ratiaitiews

contact so as not to generate z -14 a backl ash due to a cl earance
bet weefiotrbe pesktrhteidngyhbhe cand sheipgsilii bni agliorebegheot whe diens
hol ding frame 2, where the rotating friction resistance is small. Further,

as shownkinaf itguie i, FB,preojmet & bhofkmoseptovisdeereg rat ¢d piof thiee dri vi ng
nmenber 9, and an engaging part 2c is integrally formed on the |ens holding
frame ohRtarpsickiwazewtiichcitd oapbit thkdmyathe d¢dwetproh ect itdue $H st
cl earance, so as to constitute the
guide pole 3 as reference. Accordingly, when a component which
acts in a vertical direction to a line segment which links the
A-point to the C-point is FC in the C-point, a force in a
direction of FC=FBxABR/AC always acts. Further, the moment in
a direction along which the lens holding frame 2 press-contacts
with the second guide pole 4 by a self-weight Wl of the lens
holding frame 2 including the lens 1 is added in the elastic
rotating foxce.
Next, as shown in figure 4, the positioning dowel 2b having
a taper-like projecting shape the diameter of which becomes
smaller toward a tip, which dowel is formed integrally with the
lens holding frame 2, is attached to the leg part 9j of the
driving member 9 in a state where the positioning dowel 2Zb is
elastically supported by being sandwiched, and, as shown in
figure 2, the driving member 9 is rotated by the coil spring
11 in a clockwise direction, whereby the rack part 9f formed
in this driving member 9 is threadedly engaged with the feed
screw 7a. Further, the positioning hole 9i formed in the leg
part 9j has a taper-like projecting shape the diameter of which

becomes smaller toward a tip such that the driving member 9

easily rotates, and is in linear contact so as not to generate



stopper by engaging with the projection 9k. P In this way, the drii9DoaUs 25p
menber 9 and the lens holding frane 2 engage with each ot her, whereby, as
shown in figure 6, when a force in a direction shown by an arrow F acts on
the lens holding frane 2 due to a fal4, shock, or the like, lift is
produced against the positioning dowel 9b in the leg part 9 . However,
this time, the projection 9k integrally formed at at the driving nenber 9
abut s agai nst the engagi ng part beforehand, so that the leg part 9] is not
separated away from the positioning dowel 2b. In the lens driving .

appar atubasleshstugcteda eheapangei batveker §6F RPSE thendextMpby 91
hereinafter. Wen the video canera is trained on a given subject, the |lens
dri vi ngndppae atass. thiuirl ing dowehe2lviodfebhe dresrahopariaigetr aneper Wdrandicusi ng
on the subject, and the lens 1 in this lens driving apparatus is noved to
the fobnasragapdsigt foncthpnaneantdaatdes ifsocmsildg cEptrtdle i reguishawot

shown. At this focusing operation, the lens driving apparatus shown in
figuresnlfiagmidrd Dperptesestibhadkthe protwirdddratdai vipgpR5ke 85 i67imgt at es,
the driving nmenber 9 pressed against the feed screw by the coil spring 11
moves hémbBe direati on ehgienbeparepcads amtsghaln yadoamdahan wilteh t he
rotation of the notor for driving 6, and the lens holding franme 2
connect &dst Rot Rendr ifviaR@ 2member p@dis iadisoviglicledls bypabe fFiroat eguiige pole 3

and the second guide pole 4 in accordance with the rotation of the notor
for of the projection 9k by clearance, so as to constitute the
stopper by engaging with the projection 9k.

In this way, the driving member 9 and the lens holding frame
2 engage with each other, whereby, as shown in figure 6, when
a force in a directi.on shown by an arrow F acts on the lens holding
frame 2 due to a fall, shock, or the like, 1ift is produced
against the positioning dowel 9b in the leg part 9j. However,
at this time, the projection 9k integrally formed at a tip of
the driving member 9 abuts against the engaging part Z2c
beforehand, so that the leg part 9j is not separated away from
the positioning dowel Zb.

In the lens driving apparatus so constructed, an ‘operation
thereof will be described hereinafter. When the video camera
is trained on a given subject, the lens driving apparatus built
in the video camera operates to perform focusing on the subject,
and the lens 1 in tlhis lens driving apparatus is moved to the
focusing pesition, by an automatic focusing control circuit not
shown. At this focusing operation, the lens driving apparatus

shown in figures 1 and 2 operates so that the motor for driving



driving 6 to slidably nove in the direction of the | ens optical axd 8 ﬁﬂﬁ 2
t hereby obtaining focusing by using the lens 1. At this time, although the
feed screw 7a vibrates by a rotational vibration of the notor for driving
6, a vibration the feed screw 7a is~tPansmitted to the driving menmber 9,
because the rack part 9f of the driving nmenber 9 is al ways pressed agai nst
the feed screw However, since the coil spring 11 which provides the elastic
rotating force is disposed between the driving nenber 9 and the |ens
holding frame 2, and further a nmonment in a direction along which the |ens
hol di n% ratapes 2 the fiadssiann Apmhest % REcs6€6ndJIghngs pBEeLEePySEREW

sel f-weight of the Iens holding frane 2 including the lens 1 is also added

in thelallpt tber oratli spriaedl theves biat ton dhrertion mbodueedlPASt he | ens
hol ding frane 2 is absorbed. Next, a description will be given of a case
wher e gptel ¢ahsax i iSvitngaappadangs wetbhridhag ata tins adhibbdi mesen §ow | t ed
upward with reference to figure 7. As shown in figure 7, the leg part of
t he drdwiwnigngeaybendotiet dsinabllyisypporns 2 tenpesitddiionghdodeiv2bghavi ng a
taper-1i ke projecting shape, which dowel is 2 5 AUG 2004 -16 forned in the
| ens h@dntbawg f Lanel 2o glhidsdngnittlei Aijrshegubielpold.3 kndatdet $enpnthe
positioning hole 9i fornmed in the leg part has a taper-like projecting
shape quidid dle |4 nenracanidaicsaiish ndie o igeniesat ef athackbbel doe to a
cl earance between the positioning hole 9i and the positioning dowel

driving 6 to slidably move in the direction of the lens optical

axis 5, thereby obtaining focusing by using the lens 1.

At this time, although the feed screw 7a vibrates by a

rotational vibration of the motor for driving 6, a vibration

of the feed screw 7a is transmitted to the driving memberxr 2,

pecause the rack part 9f of the driving member 9 is always

pressed against the feed screw 7a. However, since the coil

spring 11 which provides the elastic rotating force is disposed

between the driving member 9 and the lens holding frame 2, and

further a moment in a direction along which the lens holding

frame 2 is pressed against the second guide pole 4 by the

self-weight of the lens holding frame 2 including the lens 1

is also added in the elastic rotating force, the vibration which

is produced in the lens holding frame 2 is absorbed.

Next, a description will be given of a case where the lens
driving apparatus according to this embodiment is tilted upward
with reference to figure 7. As shown in figure 7, the leg part

99 of the driving member 9 elastically supports the positioning

dowel 2b having a taper-like projecting shape, which dowel is



holding frame 2. Further, the driving menber the |ens pressed agd hsAUGh#04
feed screw 7a by the above-described action of the coil spring 11, and a
nonent in a direction along which the lens holding frane 2 press-contacts
with the second guide pole 4 is prov$ded. Therefore, such a conventional
phenomenon that focusing is off by that the lens 1 is tilted due to a
difference between positions is renoved. In addition, the driving nenber
9 can faithfully transmt the feed di splacenent of the feed screw 7a to the
| ens holding frame 2 the feed displacenent, and the lens 1 is guided by the
first fRiEeRd pbl etlze ghanghbBodddsgd fgar@e 2pob¥ &andrardbyn oV figdPWell ens t he
direction of the lens optical axis S. Further, W denotes a self-weight in
the directlimoadditika, the pPptitarnarghde Barfpenedwhi Itdied eakpAplte in
which the leg part 9] is integrally formed in the driving menber 9 is
descri%jediaisn at hiape reriide mamjecehing | Spparandjiswyn Heirear f¢entactnenber
that is separated fromthe driving nmenber 9. Further, while the coil
spri ngdlasi sotese rgdretic abe aa diadkdrasit duenbera falma tdaecdrbhotwgennehrber 9,
the driving nmenber 9 nmay be provided with a nmenber having spring
char agloaiitsitarmcisn@sh@be | 91 egndt edeppotit20bi AYGddne AL desriiedlabsve,
according to this enbodinent, the vibration of the notor for driving 6 is
absor bed diyng Merammd 12. Further, the driving member 9 is pressed

against the feed screw 7a by the above-described action of the

coil spring 11, and a moment in a direction along which the lens

holding frame 2 press-contacts with the second guide pole 4 is

provided. Therefore, such a conventional phenomenon that

focusing is off by that the lens 1 is tilted due to a difference

between positions is removed. In addition, the driving member

9 can faithfully transmit the feed displacement of the feed

screw 7a to the lens holding frame 2 as the feed displacement,

and the lens 1 is guided by the first guide pole 3 and the second

guide pole 4, thereby moving the lens 1 in the direction of the

lens optical axis 5. Further, W2 denotes a self-weight in the

direction of the lens optical axis 5.

Further, while an example in which the leg part S8j is
integrally formed in the driving member 9 is described in this
embodiment, this leg part 9j may be a different member that is
separated from the driving member 9. Further, while the coil
spring 11 is described as a different member from the driving

member 9, the driving member % may be provided with a member

having spring characteristics as an integrated part.



spring 11 which is disposed between the driving nmenber 9 and the 2é%§Mﬂ320W
holding frame 2, and by the press fromthe |l ens holding frane 2 against

t he second guide pole 4 due to the self-weight the I ens holding frane 2
including the lens 1. Therefore, the-Vibration of the lens 1 can be
renoved, thereby renmoving the vibration of the photographed video.
Further, the positioning dowel 2b provided in the lens holding frame 2 is
constructed so as to be elastically supported by being sandw ched by the
positioning dowel 9i provided in the leg part f the driving nenber 9,

t her eby remds nigsrr doedr abnoe, t hedoackimshdluehi © ambbdamamie beigween the
menbers, faithfully transmtting the feed displacenent by the notor for
drivi ngibrpitdtagraphiig metoberbeedrdivs phaceienhbeloridiel IBnstHe @vd1
guaranteeing the continually stable driving performance of the Ilens 1.

| ndust spalindvaill aiiildi i AsdileseseheBe aheva, thbedreRs il ménge APPagAHUS
according to the present invention relates to a | ens driving apparatus

whi ch paef DEAB HOKwsn §df tsheent ahbosY IO b % Per-bar Phad d80hPasi 440N
adj ust mrent master | ens when a subject is photographed by using a video

caner arehmbhe ddkensanthe MESCRATELEHERNLYe 4 RRnd &1 tild ¥ENF-3RPASIREUS can
prevent defocusing 2 5 AU G 2004 -18 during a zoom ng operation at nanual

focusi By Phe dEERSURbNE AgPROLARY 2PREE LIRSS WhLh dnS iNVobked &6 A,

di fference between positions at photographi ng.
the vibration of the lens 1 can be removed, thereby removing
the vibration of the photographed video. Further, the
positioning dowel 2b provided in the lens holding frame 2 is
constructed so as to be elastically supported by being
sandwiched by the positioning dowel 9i provided in the leg part
97 of the driving member 9, thereby removing an occurrence of
the backlash due to a clearance between the members, faithfully
transmitting the feed dis?lacement by the motor for driving 6

at photographing as the feed displacement of the lens 1, and

guaranteeing the continually stable driving performance of the

lens 1.

Industrial Availability

As described above, the lens driving apparatus according
to the present invention relates to a lens driving apparatus
which performs fdcus adjustment (focusing) by performing lens
position adjustment of a master lens when a subject is
photographed by using a video camera or the like, and, more

particularly, the lens driving apparatus can prevent defocusing



25 AU & CLAIMS 19 1. A lens driving apparatus having a | ens hohﬂ ﬁgA“ﬁanq
which holds a lens and is guided by a first guide pole and a second gui de
pole to slidably nove in the lens optical axis direction, a driving shaft
having a feed screw which is rotated8and driven by a notor, and a driving
menber which has a rack threadedly engaged with the feed screw of the
driving shaft at one end and is engaged with the lens holding frane at
the other end, wherein the driving nenber is obtained by two | eg parts
capabl e of performng elastic deformation and provided_ parallel with each
ot her , 94k} 2% HZOQEIHE QR8RS P AH Beguadi ERCHSING 6fi AgLREMSES e Othei r
tips, being formed integrally by a resin material, a positioning hole of

t he drd wheg amrdered simage iwhdarh isoanaetll veid Ryaa pbsf £¢6RNAG HBREESRhi ch is
provided in the lens holding frame, has a taper-like projection shape the
di ametmers iof ioms catbeborregrapdiirer. toward a tip and a dianmeter of its
bottom part being larger than that of the positioning hole, and extends in
the lens optical axis direction, so that the driving nenber is nounted
rotatably to the lens holding frane, and a spring nenber, which presses
the rack of the driving nenber against the driving shaft al so provides an
elastic rotating force in a direction along which the |l ens holding frane
is pressed agai nst the second guide pole, is provided



+pbetween the lens holding frane and the driving nenber, and a nDneat5iAUg 2
.direction along which the lens holding frane is pressed against the second
gui de pole by a self-weight of the I|ens holding frane is added in the
el astic rotating force of the spring nmenber. 2 5 AUG 2004 20 2. The | ens
driving apparatus of claim1l wherein a stopper which restricts deformation
and om ssion of the driving nenber is fornmed integrally with the driving
menber and the | ens holding frame, said stopper being arranged in the
vicinity of the feed screw ABSTRACT? In a |lens driving apparatus
accor di ng ¥é¥he present invention, as shown in figure 1, a positioning
dowel 2b which rotatably supports a shaft of a driving nenber 9 so as not
have a backlash is forned in a lens holding frane 2, a rack part 9f and a
coi | sprirg modntisRg BWSILngh agperdlrmelevima e denwi hgldimanbirare, a coi
spring 11 ungcAOMMAR 00 ehBeas@i1s SRIilGRE HPUQtf{¥%$bggﬂgé_ﬁghéﬁaﬂﬁhg driving

menber 9, and the rack part. 9f of the driving me r I'S pressed against a
feed screwe?andfIB-dfpthaler o Glidally enaye Jsi riget Renposptiedi myxigowel 2b of

the lens Bokeetidd,’ a4 a2188nd AL QAvEHY ClUMedP WELLy aSnibe ligns .
driving apparatus has an elastic rotating force in a direction along which

the | ens ABF4fYy HPfafElven PymadBoter aiid ondalskrbmgnbgy weiqholhes4, and
further aanpgepttireadedlyesidyedal@s ¥Whé Cfeed screw of the driving

shaft at one end and is engaged with the lens holding frame
at the other end, wherein

.,) the driving member is obtained by two leg @parts
capable’ of performing elastic deformation and provided
parallel with each other, which are respectively provided’
with positioning holes at their tips, being formed integrally
by a resin material,

a positioning hole of the driving member is in linear
contact with a positioning dowel which is provided in the
lens holding frame, has a taper-like projection shape the
diameter of which becomes smaller toward a tip and a diameter
of its bottom part being larger than that of the positioning
hole, and extends in the lens optical axis direction, so that
the driving member is mounted rotatably to the lens holding

“_) frame, and

a spring member, which presses the rack of the driving
member against the driving shaft also provides an elastic
rotating force in a direction along which the lens holding
frame is pressed against the second guide pole, is provided
between the lens holding frame and the driving member, and a
moment in a direction along which the lens holding frame is
pressed against the sécond guide pole by a self-weight of the
lens holding frame is added in the elastic rotating force of

the spring member.



+the lens holding frane 2 is pressed agai nst the second guide pol 9 7 By tzlnﬂzzl
self-weight of the lens holding frame 2 including the lens 1 is also

added. According to the lens driving apparatus so constructed, a
phot ogr aphed vi deo does not vibrate due to a vibration by the notor for
driving, thereby realizing the lens driving apparatus which faithfully
transmts a feed displacenent by the notor for driving as the feed

di spl acenent of the lens and has a stable driving performance.
20

2. The lens driving apparatus of claim 1 wherein

a stopper which restricts deformation and omission of
the driving member is formed integrally with the driving
member and the lens holding frame, said stopper being

arranged in the vicinity of the feed screw.





