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i nvention contains subject manner related to Japanese
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Field of the Invention:

The present invention relates to an image stabilizer
which stabilizes image blurred by vibration or the 1like at
the time of shooting; a lens barrel which has the image
stabilizer; and an imager apparatus such as a digital still
camera or video camera, incorporating the lens barrel.
Description of the Related Art:

In recent years, performance of an imager apparatus such
as a digital still camera and a video camera has been
improved remarkably, and it became possible fbr anyone to
easily shoot still pictures and moving pictures with high
image quality and with high efficiency. Improved efficiency
of such an imager apparatus owes to high performance of an
imager apparatus such as a lens, a CCD and CMOS, and an

image processing circuit.




be made higher in performance, if hand shake or

vi bration occurs in photographer's hands by which a
camera (inmager apparatus) is held, blurring occurs in
i mges with high resolution and shot inmges are
blurred. To solve this problem a part of relatively
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a large number of amateur photographers with less shooting
experience.

Further, in general, a demand for smaller and lighter
cameras (imager apparatuses) is strong and most of
photographers 1like cameras which are 1light in weight and
easy to carry. However, since an image stabilizer in related
art 1is comparatively large in size, when such large image
stabilizer is mounted on a camera body, the whole of the
camera becomes large in size, which is against a demand for
making cameras smaller in size and lighter in weight. In
addition, image stabilizers in related art reguire a large
number of components and a problem arises, in which a cost

of cameras 1increases as the number of components is

increased.




exanple. In Patent Literature 1, there is described
the one relating to a vibration-prevention device
provided in a canmera or the |ike, which detects
canmera shakes relatively lowin frequency and uses
the detected results as information for the
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detectors. The fixing frane fixes the correcting
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holds the first holding frame in such a nmanner that
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controller. The correcting optical mechanism is provided
inside a lens barrel holding a lens group and deviates the
optical axis of the lens group. The vibration detector
detects vibration applied to the lens barrel. The vibration-
prevention controller prevents vibration by driving the
correcting optical mechanism based upon a signal from the
above-described vibration detector. The correcting optical
mechanism has: a correcting lens; a fixing frame, a first
| holding frame, a second holding frame, first and second
coils, first and second drivers, and first and second
position detectors. The fixing frame fixes the correcting
lens. The first holding frame holds the fixing frame in such

a manner that the fixing frame can be moved in the first




noved in the second direction different fromthe
optical axis direction and the first direction, and
is fixed to the Ilens barrel. The first and second
coils nove the first and second holding franes in the
first and second directions, respectively. The first
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image stabilizer in related art, there is an 1 nmge
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1Hz to 12Hz in frequency applied to an apparatus such
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~directions. And at least one of the first and second
magnetic field generating members and the first and second
position detectors are provided in a fixed member including
the second holding frame, fixed to the lens barrel.

According to the vibration-prevention device with the
structure described in Patent Literature 1, there can be
expected the effectiveness in which the vibration-prevention
device can respond to vibration up to high-frequency
vibration without increasing the cost and the large space.

As another example of an image stabilizer in related art,
there is an image stabilizer described in Patent Literature
2, for example. In Patent Literature 2, there is described

the one relating to a camera image blurring restrainer in




i mage blurring restrainer described in Patent

Literature 2 (hereinafter referred to as "a second

rel ated-art exanple") calculates a correction anmpunt

of .deviating the optical axis necessary for

restraining imge blurring on an imge surface, based
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The second hol ding frame supports the second holding
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n thag. d, this second.hol di fr Is fixed to,
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ef fectiveness in which there is no probl em of
movement of a correcting optical system supported in a

floating manner so as to be moved in the diameter direction
of the lens barrel. Régarding the support of the above-
mentioned correcting optical system in a floating manner,
there are provided a first holding frame and .a second
holding frame. The first holding frame supports the
correcting optical system in such a manner that the
correcting optical system can be moved in the first
direction set within a plane that is perpendicular to fhe
optical axis, but restricts movement in other directions
than that. The second holding frame supports the second
holding frame in such a manner that the second holding frame
can be moved in a second direction that is different from

the first direction within the above-mentioned plane, but




bei ng out of focus at the time of restraining inmge
blurring. Also, since the correcting optica
“mechani sm can be constructed with its size being
small in the direction of the optical axis, there can
be expected the effectiveness in which a canera can
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related art, there is an image stabilizer described in
Patent Literature 3, for example. In Patent Literature 3,
there is described the one relating to a lens drive device
of an optical apparatus. This lens drive described in Patent
Literature 3 (hereinafter referred to as “a third related-
art example”) 1is a lens drive device including: a first
driver and a second driver. The first driver drives a lens
storage portion holding a lens in a first direction within a
plane that is perpendicular to the optical axis of the
above-described 1lens. The second driver drives the lens
storage portion in a second direction perpendicular to the
first direction within the plane. And, the first driver and
the second driver are aligned along an axis parallel with

the optical axis of the lens.




Application No. H3-186823 [Patent Literature 2]

Japanese Published Patent Application No. H3-188430

[Patent Literature 3] Japanese Published Patent

Application No. H10-311995 However, regarding the

first and second related-art exanples, the area as
regandsoadingage sirabi bbger Hacenesev] @ 9@ikA e structure
directions perpendicular to the optical axis of a
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frame having a correcting lens is roughly formed into
5&2§ﬁhare shape, a pair of yaw shafts are disposed
outside the fixing frame on both sides in the
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However, regarding the first and second related-art

examples, the area as regards an image stabilizer becomes

large in the directions perpendicular to the optical axis of

a correcting lens, so that there is not only a problem in
which a lens device and an imager apparatus are made large
as a whole, but also a problem that the number of éomponents
increases, which results 1in considerable cost increase.
Specifically, regarding the first and second related-art
examples, a fixing frame having a correcting lens is roughly
formed into a square shape, a pair of yaw shafts are
disposed outside the fixing frame on both sides in the
lengthwise direction, and a pair of pitch shafts are
disposed outside the fixing frame on both sides in the

widthwise direction. Further, pitch coils are attached to




in a pitch direction with respect to this pair of

pitch shafts. Also, regarding the pair of yaw shafts,

both ends thereof are supported by the first hol ding

franme, and a pair of housings fixed to a second

holding franme are fitted on this pair of yaw shafts
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coils are attached to the outside of the pair of yaw
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exanpl es, a structure is enployed in which a magnet
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driving the correcting”lens 1in a second-direction
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L des of tPe correcting.lens, For that reason, an
tﬁhﬁggalr of yaw shafts™in a freely slidable manner. Further,

a pair of yaw coils are attached to the outside of the pair
of yaw shafts of the first holding frame, and each yaw coil
is provided inside a second magnetic circuit made of a
magnet and a yoke.

Thus, by applying electric current to the pitch coils of
the first magnetic circuit, the fixing frame having the
correcting lens is driven in a pitch direction regarding the
first holding frame. Also, by applying electric current to
“the yaw coils of the second magnetic circuit, the fixing
frame having the correcting lens 1is driven in a vyaw
direction regarding the second holding frame, integrally
with the first holding frame.

However, in the case of the first and second related-art

examples, a structure is employed in which a magnet and a




stabilizer becones large in the directions

perpendicular to the optical axis of the correcting

| ens, hence the above- nentioned problemin which the

whol e of device is enlarged and the nunber of

conmponents i ncreases, occurs, thereby |eading to cost
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stthéilyicke florcdrees sbeogel ant dakordirequridddese afendicular to
center yoke which serves as a yoke for the two
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each of the magnets of the first and second actuators

mBas iboele J¥aPahed; bY wAEHY S 1SS d hg% IdeviiSe is enlarged
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Also, in the third related-art example, coils of a first

actuator for driving a correcting lens in a first direction
and of a second actuator for driving the correcting lens in
a second direction are both constructed of flat coils which
are wound to expand in a direction parallel with the optical
axis of the correcting lens. For that reason, a magnet and a
yoke for the first actuator and a magnet and a yoke for the
second actuator are separately required, hence a large
‘number of components are required to make the number of
processing and assembly processes increase, which leads to a
problem of cost increase.

Further, between the yoke for the first actuator and the
yoke for the second actuator is provided one center yoke

which serves as a yoke for the two actuators. As a result,




correcting lens, thus causing a |l ens barrel and an

i mger apparatus as a whole to be large. Also, in the

first, second and third rel ated-art exanples, a

hol ding franme which has a correcting lens is guided

and supported in a novable manner in a first
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makes the position of the correcting |ens unstable.
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rel ated-art exanples, there is a problemin which
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first direction and in a second direction 10
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| ens are provided separately fromeach other, and
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correcting lens, an inmage stabilizer becones large in
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Egrmined

examples, a holding frame which has a correcting lens is
guided and supported in a movable manner in a first
direction and a second direction perpendicular to each
other; and the guide supporting mechanism is formed of a
combination of a shaft and a bearing portiqn, each forming a
pair with two sets thereof. In this case, there may be
| required a gap of a certain size between the shafts and
bearings to allow the holding frame to move, thereby causing
rattle at thé time of the movement, which makes smooth
movement difficult and makes the position of the correcting
lens unstable.
SUMMARY OF THE INVENTION

As described in the related-art examples, there is a

problem in which when actuators for driving a correcting

lens in a first direction and in a second direction

10




a magnet and a yoke are necessary for each actuator, a

| arge nunber of parts may be required, and so the

nunber of processing and assenbly processes increase,

| eading to cost increase. An inmmge stabilizer

according to an enbodi nent of the present invention
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first direction and a second direction which are
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I rection. I mager dpparatus according to an
iﬁg@ggigent of the present invention includes: a |lens

arrer having an image stabilizer that stabilizes

ina%Fs by nmoving a_correcting _. .
n image stabilizer according to an embodiment of the

present invention stabilizes images by moving a correcting
lens for stabilizing images formed by a lens system in a
first direction and a second direction which are
perpendicular to an optical axis of the lens system and
which are perpendicular to each other. The image stabilizer
includes a driver which is provided at one side of the
correcting lens and which moves the correcting lens in the
first direction and the second direction.

A lens barrel according to an embodiment of the present
invention includes an image stabilizer that stabilizes
images by moving a correcting lens for stabilizing images
formed by a lens system in a first direction and a second
direction which are perpendicular to an optical axis of a

lens system and which are perpendicular to each other. The

11




l ens for stabilizing inmages fornmed by a I ens systemin

a first direction and a second direction which are

per pendi cul ar to an optical axis of a | ens system and

whi ch are perpendicular to each other; and an i nmager
apparatus case in which the lens barrel is stored.

Heyd MRG0 ; B ADE | | £ETuALS! HARS 130N LYRIMWY LN Svided at
Jiorovided é% one side uof tﬁe cér?ec#ﬁnéﬂﬁensq%nd Which - °R€
gﬁy s.th or [ | e jn_the first direction and

t 5§§%%ogggmqéggﬁéﬁ%ngéﬁhﬂ%i%%dtgkéﬁ%e Q§ﬁﬁm§EeoFOEHGCtlng
i mage st.abili.zer, | ens barrel and an i er _

LEBarat (% f i sPaestom Aot it Sexod Far Riion -

noves a correcting lens in directions perpendicul ar

to the OPEPEAl IWBRILJ 1 pefsrdiB¥erhd sanpeapedéneat of the
one side of the correcting lens, and so the nunber of
rEEpsoitenikvenbhide dedicdgs:am fhes| dreribak rbevang an image
the i mager apparatus can be small-sized by reducing

sgpddd izkear thetdrswaril BRIFF iRESERI PAYOMEF idEa correcting
DRAWNGS FIG 1 is a perspective view showing a first
lemodidEntadfilazliens dadded acemedi g, ta thePresedtm in a
invention, as seen 12 fromthe front; FIG 2 is a

fReTPECHK ¥B¥EBW Of 5 fife |e?ns_s%0rr§:i Sm%c't'lo%ll:l Ginlen  are
as seen frombehind;, FIG 3 is a front view of the

I rrel. s | n _Fl G i_.s .a._rear_ Vview of
pﬁﬁgépggcﬁgarIﬁ%@héw%gﬂé%%i(fx1s of a” lens system and which

ens parre

are perpendicular to each other; and an imager apparatus
‘case in which the lens barrel is stored. The image
stabilizer includes a driver which is provided at one side
Qf the correcting lens and which moves the correcting lens
in the first direction and the second direction.

According to an embodiment of an image stabilizer, a
lens barrel and an imager apparatus of the present invention,
a driver which moves a correcting 1lens in directions

perpendicular to the optical axis of a lens system is

provided at one side of the correcting lens, and so the

number of components can be reduced, and the lens barrel and

the imager apparatus can be small-sized by reducing space
for the driver.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view showing a first embodiment

of a lens barrel according to the present invention, as seen

12




FIG 5is aleft side elevational view of the | ens
barrel shown in FIG 1; FIG 6 is a right side

el evational view of the lens barrel shown in FIG 1;
FIG 7 is a plan view of the lens barrel shown in FIG
1; FIG 8 is a bottomview of the |lens barrel shown in
fAdm the AHGnt® is an MM Iine sectional view of the

|l ens barrel shown in FIG 5; FIG 10 is an NN |line

sectfppal ,vigw o ;% b | ¢S L0 R i sh ;
FI G ?éi IS an ex T déigfe]‘?%pg% ?v%fvpgé\vm%%ﬂ?h%%rél shown n
E&%”(?L shovv% IOG 1h FIG 12 is an explanatory
idgrdm¥or® EXp i R§d™%ns system of the |ens

barrel shown in FIG 1, FIG 13 shows a first
enbodtfrent &F ﬁanﬁﬁb—evéfaHblolf e gkt e in FIG.
present invention, as seen fromthe front; 13 FIG 14
li’s a perspective view of the i mage st abi | i zer shown
in FIG 13, as seen frombehind; FIG 15 is a plan
Vi ewd. t heibmageestrabildwenf shban lens Ela@rel3;shew@ in FIG.
16 is a front view of the inage stabilizer shown in
1IFIG 13; FIG 17 is a rear view of the inmage
. stabilizer shown in

FIG, 5 1is a left side elevational view of the lens
barrel shown in FIG. 1;

FIG. 6 1is a right side elevational view of the lens
barrel shown in FIG. 1;

FIG. 7 is a plan view of the lens barrel shown in FIG.
FIG. 8 is a bottom view of the lens barrel shown in FIG.

FIG. 9 is an M-M line sectional view of the lens barrel
shown in FIG. 5;

FIG. 10 is an N-N line sectional view of the lené barrel
shown in FIG. 3;

FIG. 11 is an exploded perspective view of the lens
barrel shown in FIG. 1;

FIG. 12 is an explanatory diagram for explaining a lens
system of the lens barrel shown in FIG. 1;

FIG. 13 shows a first embodiment of an image stabilizer

according to the present invention, as seen from the front;

13




FIG 13; FIG 18 is an expl oded perspective view of
the image stabilizer showmn in FIG 13; FIG 19 is a
per spective view showing a first noving franme of the
i mge stabilizer in FIG 13; FIG 20 is an expl oded
per spective view showi ng a coil assenbly body,

magnets. and asyo%eFeEsbe@twggeu%ﬁbéfl Z8E Il%ag% %tablllzer
13; FIG 21 is a plan viewin which a coil assenb

kﬂh% 1n”%‘i@;et %fangs s¥ake (b %%Pﬁg\gge stabi | i zer

own in are enlarged 22 is a front

yoke K “115?%2@2%?32??6”%‘%%&% g Gtepi 1 e shown in

enlar%ed FIG 23 is a plan view show ng a second
Fdfbodrrient of a coil assenbly body, magnets and a

yoke according to an image stabilizer of the present

i nvekG-onk® AIGa 4ot av iy specthe elndeay stdwt hgzer shown in
third enbodi nent 14 of a coil assenbly body, a magnet

FaGd d3yoke according to an inmage stabilizer of the

present invention; FIG 25 is an expl oded perspective
viewmd. tie Loid rassewbky bgdythet Rmamrgneiakand Adve shown in
yoke shown in FIG 24; FIG 26 is an expl oded

FRerspesti ve view showi ng a second enbodi nent of a

| ens barrel according to the present invention;

FIG. 18 1is an exploded perspective view of the image
" stabilizer shown in FIG. 13;

FIG. 19 1s a perspective wview showing a first moving
frame of the image stabilizer in FIG. 13;

FIG. 20 1s an exploded perspective view showing a coil
assembly body, magnets and a yoke of the image stabilizer in
FIG. 13;

FIG. 21 is a plan view in which a c¢oil assembly body,
magnets and a yoke of the image stabilizer shown in FIG. 13
are enlarged;

FIG. 22 is a front view in which a coil assembly body,
magnets and a yoke of the image stabilizer shown in FIG. 13
are enlarged;

FIG. 23 is a plan view showing a second embodiment of a
coil assembly body, magnets and a yoke according to an image
~stabilizer of the present invention;

FIG. 24 is a perspective view showing a third embodiment

14




FIG 27 is a perspective viewin which a second

enbodi nent of an inmage stabilizer according to the
present invention and an apparatus cover thereof are
seen from behind; FIG 28 is an assenbl ed perspective
view of the image stabilizer and the apparatus cover

chowdin BldGemdiy Hday 29 s gl pded, peL sPeCL+¥Ehg to an

view of the inmage stabilizer and the apparatus cover

i G, 27 FLE. Qo8 pRLSREGLLYe View

ng 1 nan explo manner I 'mage “st abi | i zer
sho 'nEG.Z?; FI G é%i a plan view of .the | ,
st a\kl)%‘#'ze shbtwn & “FP d?%; TEPOSF Ve avfl?Hntog?g%e coil
of the image stabilizer shown in FIG 27, FIG 33 is
asseaPlys PREYe| &bt MeFartyveef &het Hekpmagewnstanfilfzerd/
shown in FIG 27; FIG 34 is a plan view in which a
flexiBie 47 iim ean expleded bosrspaft ite Vislgeshowing a second
stabilizer shown in FIG 27 is 15 bent upward; FIG 35
empodifneant wifewa n Mmisch ke dfdedxi leequrdinied tei rcue t present
- board of the inmage stabilizer shown in FIG 27 is
ibeghtupward; FIG 36 is a left side elevational view
in which a flexible printed circuit board of the
i magerst abid i zer showskrd il Ge 2% 80 DI UPYBEY: & second
embodiment of an image stabilizer according to the present
invention and an apparatus cover thereof are seen from
behind;
FIG. 28 is an assembled perspective view of the image
stabilizer and the apparatus cover shown in FIG. 27;
FIG. 29 is an exploded perspective view of the image
stabilizer and the apparatus cover shown in FIG. 27;
FIG. 30 is a perspective view showing in an exploded
manner the image stabilizer shown in FIG. 27;
FIG. 31 is a plan view of the image stabilizer shown in
FIG. 27;
FIG. 32 is a front view of the image stabilizer shown in
FIG. 27;
FIG. 33 is a left side elevational view of the image
stabilizer shown in FIG. 27;

FIG. 34 is a plan view in which a flexible printed

circuit board of the image stabilizer shown in FIG. 27 is
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FIG 37 is a plan view of a coil assenbly body
according to the inage stabilizer shown in FIG 27,
FIG 38 is a front view of a coil assenbly body
according to the inage stabilizer shown in FIG 27;
FIG 39 is a left side elevational view of a coil

b@%%qugwyérlggdy according to the image stabilizer shown
in Fl 27, FIG 40 is an expl oded perspective view of

a COicassably body,Aecordbng 10 tAgd efﬁte?(qiblliezgggrinted

9]

shown in 1 is an assenb gggperspectlv
view.of .a coil _.assenbly bod acr.dingtl_g)the.i .
SEEhT o oI IEeI 7 AP 148" S8 Ber Bpebtye 27 1
vi ew of a yoke and magnets according to the image
bepipipPi2ddishown in FIG 27; FIG 43 is a front view
schematically explaining the effects of the biasing
fordelef 36| &xi B elpftnteiei edeiviet igoarld vhevheln which a
i mge stabilizer shown in FIG 27; 16 FIG 44 is a
flektibded@réindeat icdmaiuiti éwaschermmtiloal inagexptatniiger shown
the effects of the biasing force of a flexible

ipr Fated2qi igubknboapdaed;t he i mage stabilizer shown in

FIG 27, FIG 45 is a plan view of a nodified
embadidien7 of s & plan view of a coil assembly body according
to the image stabilizer shown in FIG. 27;

FIG. 38 1is a front view of a coil assembly body
according to the image stabilizer shown in FIG. 27;

FIG. 39 1is a left side elevational vwview of a coil
assembly body according to the image stabilizer shown in FIG.
27;

FIG. 40 1is an exploded perspective view of a coil
assembly body according to the image stabilizer shown in FIG.
27;

FIG. 41 is an assembled perspective view of a coil
assembly body according to the image stabilizer shown in FIG.
27;

FIG. 42 is a perspective view of a yoke and magnets
according to the image stabilizer shown in FIG. 27;

FIG. 43 is a front view schematically explaining the

effects of the biasing force of a flexible printed circuit

board on the image stabilizer shown in FIG. 27;
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flexible printed circuit board according to the image
stabilizer shown in FIG 34; FIG 46 is a left side

el evational view of a nodified enbodinent of a
flexible printed circuit board according to the inmage
stabilizer showmn in FIG 34; FIG 47 is a plan view

showgrg, the inpos Siabilizes bﬁev'éltgonﬁi x}lrévyméEH%ﬂa&:ically

flexible printed circuit board is downwar d

i v Wi |I|zer

%éaiél? g'roﬂjiv%i lze?gj@épgex&%l \téﬁ%rlb %g %I reui t boar flelele

ent ownwar. a l.eft side el evationa .
Pﬁlé\}&eéﬂo%rr%l qﬂnebof‘:}%g%ns?as. MR28F ISkl Zet, 9 wn in FIG.
which a flexible printed circuit board is bent

égwnward; FIG 50 is a front view schematically

expl ai ni ng another exanple of the effects of the

bi asiHey fgﬁcéSofa aPiraxiwley fi mt ewodifird t ebbaddment of a
the imge stabilizer shown in FIG 31; FIG 51 is a
flef&tibdiede pelievad omdlrcviiew dclwemat ixaddndiexpl aidi nthe image
anot her exanple of the effects of the biasing 17 force

sebbd 1filzexi Bhewpr At edcei gayit board on the inmage
stabilizer showmn in FIG 31; FIG 52 is a plan view of

anothef, exgmpke L0f1dpe s%ﬁ%ar&%ﬁguﬁﬁq sy{Uet HEe Of nodified

an electric actuator according to I mge

eﬁb@g hbﬁ%rdﬁungiéklﬂfé gginted circuit board according to

the image stabilizer shown in FIG. 34;

FIG. 47 is a plan view showing the image stabilizer in
FIG. 31, in which a flexible printed circuit board is bent
downward;

FIG. 48 is a front view showing the image stabilizer in
FIG. 31, in which a flexible printed circuit board is bent
downward;

FIG. 49 is a left side elevational view showing the
image stabilizer in FIG. 31, in which a flexible printed
circuit board is bent downward;

FIG. 50 is a front view schematically explaining another
example of the effects of the biasing force of a flexible
printed circuit board on the image stabilizer shown in FIG.
31;

FIG. 51 is a left side elevational view’schematically

explaining another example of the effects of the biasing
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FIG 53 is a plan view showing a third enbodi nent of
an image stabilizer according to the present
invention; FIG 54 is a perspective view of an
electric actuator according to the inmage stabilizer
shown in FIG 53; FIG 55 is a plan view of an

R rbe agt Uatlli IGC OLAiinRg et Ocigguiﬁa%ﬁ@b'dd Z@he image
shown in FIG 53 FI G 56 is a front view of

£leatniC Ak %E. iing to the image stablllzer

shown |n Fl |s aleft side elevatlona

vi e a Iectrlc ctuator ac rdln to the

st a\k/)\?f%"z %Ze hdwn n E?ﬁl 53+ §]e§ pETSPE |v8f the
vi ew of a COI| assenbl y bod¥ accordlng to the inmage
SIEARIETEEt WSt RREhEe 58T pRGelsytitd Gy %'@wl%%cordmg

view of a yoke and magnets according to the inmage

tex &biel iipages Boal il zEEGshogn ERGFIE0 Bd:;an expl oded

per spective view showing a first enbodi nent of an

i magelG appariat us pteor diipg tshowiegpreddnird iemwsrdimmmt of an
applied to a digital still canera. FIG 61 is a

ipagepechbye iveewWakcaowatiel &odikget heskhk! inganerian;
according to a first enbodi nent of an i mager

appargt uss of ikhey p%;@?:@?éctﬂvsmv'l%ﬂr i $F SEBN JITRPANRE actuator
front, 18 and an objective |l ens has been closed by a

g‘é%d& Yekp Ehg‘ iRa less@aB?.giES%t bMSwg' W Fhguhigh a

|g tal “stil [ canera according to a first nboglnent

o F s AN G AP R IRk e coraing

exposed by openln%,a | ens ,
to the 1mage stabilizer shown in FIG. 53;

FIG. 56 1s a front wview of an electric actuator
according to the image stabilizer shown in FIG. 53;

FIG. 57 is a left side elevational view of an electric
actuator according to the image stabilizer shown in FIG. 53;

FIG. 58 is a perspective view of a coil assembly body
according to the image stabilizer shown in FIG. 53;

FIG. 59 1s a perspective view of a yoke and magnets
according to the image stabilizer shown in FIG. 53;

FIG. 60 is an exploded perspective view showing a first
embodiment of an imager apparatus according to the present
invention, applied to a digital still camera.

FIG. 61 is a perspective view in which a digital still
camera according to a first embodiment of an imager

apparatus of the present invention is seen from the front,
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cover; FIG 63 is a rear viewof the digital stil
canera shown in FIG 61; FIG 64 is a plan view of
the digital still camera shown in FIG 61; FIG 65 is
a bl ock diagram for explaining the control concept of
an i mage stabilizer according to an enbodi nent of the

PILERN RN LN e FabBelet 102K i agnamss E%\Me@g
a first énbodi ment of the schematic configuration o

an if‘f@?%?g% r%{@e%&“}%ﬁé&éﬁkgl%%gwtﬁﬁ Wh%scﬂta digital still

i nvent1on; diagram Show ng

second enbodi pent of the schematic. confiquration of
%%?%rﬁagéFxﬁﬁﬁgsgﬁustoac%or FﬁﬁttoeWﬁﬁxgﬂggﬁht of ' an imager
i nventi on. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS A
apPAFetUSs of r BRge8TEECHke WIVGatdor tor BEERI Agaeridie front,
and the driver noves the correcting lens in a first

agick et | ORI gAY igesebonmel Hepedtdsin, eandsed &y apparangsa lens
for stabilizing i mges can be snall-sized; and an

cdowvege sStabilizer, a lens barrel and an i mager

apparatus are 19 obtained in which the correcting |ens

can Hms mosEdi svh ftdyr ansly soif etye i digheafi 6111 camera shown
direction and the second direction wth a sinplified

ist et uge.. Hereinafter, enbodiments of the present

invention are explained referring to attached

dravﬁif@.sﬁflic?'a ]pfa?n 6&71&5 %f the digital still camera shown
in FIG. 61;

FIG. 65 1is a block diagram for explaining the control
concept of an image stabilizer according to an embodiment of
the present invention; |

FIG. 66 is a block diagram showing a first embodiment of
the schematic configuration of an imager apparatus according
to the present invention; and

FIG. 67 is a block diagram showing a second embodiment
of the schematic configuration of an imager apparatus
according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A driver is arranged at one side of a correcting lens
and the driver moves the correcting lens in a first
direction and a second direction, and so an apparatus for
stabilizing 1images <can be small-sized; and an image

stabilizer, a 1lens barrel and an imager apparatus are
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figures for explaining enbodi nents of the present
invention. Specifically, FIGS. 1 to 12 show a first
enbodi ment of a lens barrel according to the present
invention. FIG 1 is a perspective view seen fromthe
front; FIG 2 is a perspective view seen from behi nd,

oElt@un%dl Sirg fhOMh Yh&WcorklGtihd Sléhé eé‘énvb%W'mcHe% Swiftly
is aleft side elevational view FIG is a right '

agibdes gleumat iﬁ’nﬁhev'ﬂg tFICﬁrJC'&JﬁﬁI?A ?R!ia@h\é' Qg IqG dfrection

iIs a bottomview FI I ne section

w\ikﬁw of . E‘b%ﬁFé\Edlfglrg%gﬁl s an N-N |ine sec.tl ona! Vi ew

FPG™ rSxpl oded perspective view,
and FIG 12 is an explanatory diagramof a |ens
systqeeiﬁellf} €y3 FEP 9§M§ﬁ81€\ﬁa 44 r $PeericfitRint ipVeafion are
i mage stabilizer according to the present invention.
cgp&aingdi geferpéngpéet pfdanhenl sirawingss s@@FSh.rdmtn 67 are
front; FIG 14 is a perspective view of it, as seen
fﬁgcﬁﬁbeﬁbmdﬁXPﬂGiniﬁqi@m@OQﬂmamtﬂ eV ﬁﬁd&pfﬂ%éntéﬂnvention.
front view, FIG 17 is a rear view, and FIG 18 is an
Spepliddediper sprudd.vel vicew. 1Fl GholP 4 S rarsperapasdivent of a
view showing a first noving frane; FIG 20 is an

1exBl pdedepenepeeting EbeWh%hMe%r?c CHverASSHIPl ¥16. 1 is a
body, nmagnets and a yoke; 21 is a plan view of a

pgesbe%l@ése%w b%ﬁ@ér@ngj;%s}ﬁ 'Lch% G RIS 5 45 4

Kewi se a front view. an Vi ew shovm ng

T R

third epbodi nent of a coil asserrbly bod and t he .
FH?ke artl Bl G35 Y5°¥i kéfse anis @ left side elevational

view; FIG. 6 is a right side elevational view; FIG. 7 is a
plan view; FIG. 8 is a bottom view; FIG. 9 is an M-M line
sectional view of FIG. 5; FIG. 10 is an N-N line sectional
view of FIG. 3; FIG. 11 is an exploded perspective view; and
FIG. 12 is an explanatory diagram of a lens system.

FIGS. 13 to 25 show a first embodiment of an image
stabilizer according to the present invention. FIG. 13 is a
perspective view of it, as seen from in front; FIG. 14 is a
perspective view of it, as seen from behind: FIG..15 is a
plan view; FIG., 16 is a front view; FIG. 17 is a rear view;
and FIG. 18 is an exploded perspective view. FIG. 19 is a
perspective view showing a first moving frame; FIG. 20 is an
exploded perspective view showing a coil assembly body,

magnets and a yoke; FIG. 21 is a plan view of a coil

20




expl oded perspective view. FIGS. 26 to 59 show ot her
enbodi nents of an inage stabilizer of the present
invention. FIG 26 is an expl oded perspective view
showi ng a second enbodi rent of an inmage stabilizer;
FIG 27 is a perspective view show ng an i mage

SHAd1Z HoBNhal appal akus SHMerFIgheQ%Ofi’s SEERF{OM 5 front

the front; 'FIG 28 is an assenbl ed perspective view

f..AN i-ARge »-st.abi | i n tus ver: and..
A" 525" En S SRR LN R effigatment of
stabilizer and an paratus cover. FIG 30 is_an ,
aexfif’%biecf“spse é’ctP\?gg\’/i P Etet Sin AFagR thOj?ﬁ"l i Fép. 24 1is a
FIG 31 is a plan view thereof; FIG 32 1is a front .
RATEWSdrSof VIENG SBOVii8da Pef fhirde erbodimgnal ofiew coil
thereof; FIG 34 is a plan view show ng a connecti on
a1t Body exdtsl e thel nléleci rand t FB6ar d25F1iG 33 kewise an
a front viewthereof; FIG 36 is a left side

efpdvaleidopalr speewiveherieaf.; FIG 37 is a plan view of

an electric actuator; FIG 38 is a front view

t herends. and FEG 89 ishaw! efthst demRavatitenabivi gW image
thereof. FIG 40 is an expl oded perspective view of a

¢Qii 1aseembley thRdYsr Jddar 4hdchd PEr SRas V& W 0
Sa C(:)Lil assenbl y b)(g)dry; and FIG 42 1s an explo esgV\élan éXPlOded

pgr%;e%%me x%’.egz}/]\’ gﬁﬁgé@% eg g, %%O%JOésbpﬁﬁﬁené3 cihrz 4n image

ont view o abi Ii'zer,” exprairnrng t
SSaRheLLe, 9 ofy 2y Ll SHBLE BIAEY, clLoull  0R iy 1
sggﬂg\tléig]elrz aancfl g?] V;ggvaigggws n%oaxlrefri rgﬁegggg?asieoenn from the
front; FIG. 28 is an assembled perspective view of an image
stabilizer and an apparatus cover; and FIG. 29 1is an
exploded perspective view of an image stabilizer and an
apparatus cover. FIG. 30 is an exploded perspective view of
an image stabilizer; FIG. 31 is a plan view thereof; FIG. 32
is a front view thereof; FIG. 33 is a left side elevational
view thereof; FIG. 34 is a plan view showing a connection
state of a flexible printed circuit board; FIG. 35 is a
front view thereof; FIG. 36 is a left side elevational view
thereof; FIG. 37 is a plan view of an electric actuator; FIG.
38 is a front view thereof; and FIG. 39 is a left side
elevational view thereof. FIG. 40 is an exploded perspective

view of a coil assembly body; FIG. 41 is a perspective view

of a coil assembly body; and FIG. 42 1is an ‘exploded
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flexible printed circuit board according to an i nage
stabilizer; and FIG 46 is a left side elevational
view thereof. FIG 47 is a plan viewsimlarly
showi ng a second connection state of a flexible
printed circuit board; FIG 48 is a front view

d1en Qs @nd ikhGo A%dghet d i i d8xeel evational view

thereof. FIG 50 is afront view simlarly explaining

t he ul sjye rce o | exi bl e infed ¢j it .
boar%;f@énda?él GIQ51§i SEE éfté%\g‘gie g#evé [ o#g%g’%i e?vtablllzer'
thereof,, FILG 52 is .a plan view show ng,.a nodified . )
SRS U SRR 150% OF Ant LPOLbFF cprinted circuit
actuator; FIG 53 is a plan view showing a third

bodredi et bfCantf ma§east&dit isAdle Heyatinngk giew thereof.
perspective view show ng a second enbodi nent of an

FiGectdS dsac wltar | viRhG sigsving e pfarsvi eonnéetbof ; state of a
FIG 56 is a front viewthereof; and FIG 57 is a
fllefxtibdiede preilrevat | onatcwiew bberéof acEb@dibd i @ an image
perspective view of a coil assenbly body; and FIG 59

sitabd 1pekspechhye miew ek  iagret seadd 9 Jyokelehb®ict@l view
is an expl oded perspective view of a digital still

thaFebd . shewigng & fig sy ?ﬂyﬁdi\r%m s‘iﬁni@%ﬂl@gﬁ{o&i&g & second

apparatus according to the present 1nvention.

cioﬁn@cfz.%oﬁeriagae&% i JE \éi %%Iibhgle?i }glwl:.lu%eét icliI .c%%qerb%ardrf FIG.

seen trom ti front, : s a perspectirve viewl
ovEr 3 PbES' [y  EBR e LRI RESl i aftsars | Here side
camera; and FIG 64 is a plan view thereof. FIG 65
elevatprpak digyr dheagsifai nFAG-t RO dénta ofront view similarly
explaining the repulsive force of a flexible printed circuit
board; and FIG. 51 is a left side elevational view thereof.
'FIG. 52 is a plan view showing a modified example of an
installed state of an electric actuator; FIG. 53 is a plan
view showing a third embodiment of an image stabilizer; FIG.
54 is a perspective view showing a second embodiment of an
electric actuator; FIG. 55 is a plan view thereof; FIG. 56
is a front view thereof; and FIG. 57 is a left side
~elevational view thereof. FIG. 58 is a perspective view of a
coil assembly body:; and FIG. 59 is a perspective view of
magnets and a yoke.
FIG. 60 1is an exploded perspective view of a digital

still <camera showing a first embodiment of an imager

apparatus according to the present invention. FIG. 61 is a
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concept of an inmage stabilizer according to an

enbodi nrent of the present invention; FIG 66 is a

bl ock di agram showing a first enbodi ment of the

schematic configuration of an inmager apparatus

according to the present invention; and FIG 67 is a
pRlregle cHiaqr am &k Molrard Yashowh N9 & i9aCofgh&PDodEBBAt om the
the schematic configuration of an |nager apparatus

1 el EﬁgpQ?
fgbgﬁhe%%%gseﬁ%S?%S%nfé%ﬁgg 'S ens ?&eﬁﬂlqﬁﬁc d%%ﬁeCtlve
I stem.2, a bar.rel an_ina
l%&sé? 5 SHEP RO DY T e | LFRS AT ang et G 35 = rear
has ve oup Ienses in which a plurallty of | enses
Vard &%&&%e e GpmsER’ aBd FAG- THe darg gplan view

body 3 su orts the l enses of this lens system2 in a
tihue%@@for abfe Fanmerblogle diagsepmd explafipined tdfe gpontrol
i mager device such as a CCD or CMOS arranged on an

copriepdl odxias lingfge et dbdis zeystaam@rdind it faxeshib@diment of
the barrel body 3. The inmage stabilizer 5 is attached

the thesdpar riglvdindyony &K St@bi ikzas dimrgesielgrdie showing a
| ens system 2. As shown in FIG 12, the lens system 2

ok sthepbeas mehar gl the %&%@tﬂl@t&%ﬁﬁlﬁ:aﬁ‘tﬁdrﬁﬂﬂ b€ imager
| ens having a coIIapS|bIe | ens system™orned of

agjrog@ggﬁguec el tbot££ ??:esrélnvwll%é tl%ée%ﬁmgfﬂﬂos 67 is

I sposed on {fe “sare optica
up | enses 7 to. 11 r.st
8L P PR RLBAE, RATHAGE Ve RO do S BaPH R ienfn OF the
mﬂlch is an _objective lens that is to face an object;
S EWPE&F?BOHQﬁEEHaBbﬁﬁség FﬁlémBEFécPPPérPEH§ 7A on

t he %EPOSIte side to
to 12 show a first embodiment of a lens barrel

of the present invention. This lens barrel 1 includes a lens
system 2, a barrel body 3, an imager 4, an image stabilizer
5 and the like. The 1lens system 2 has five-group lenses in
which a plurality of lenses are disposed on the same optical
axis L. The barrel body 3 supports the lenses of this lens
system 2 in a fixed or movable manner. The imager 4 is
formed of an imager device such as a CCD or CMOS arranged on
an optical axis L of the lens system 2 and is fixed to the
barrel body 3. The image stabilizer 5 is attached to the
barrel body 3 and stabilizes images of the lens system 2.

As shown in FIG. 12, the lens system 2 of the 1lens
barrel 1 is constructed as a collapsible lens having a

collapsible lens system formed of five-group lenses 7 to 11
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the object; and a second lens 7C which faces this
prism7B. The prism7B is fornmed of a triangul ar

pri smwhose cross section is shaped to be an

i sosceles right triangle; one of the two sides which
are adj acent to each other and rotationally displaced

iRy 20 dis fﬁ§@dlgﬁst@%dﬁﬁéﬂgfyedigﬁéseJAona@%é'E%me optical

other side is faced by the second 1ens 7C.

i-fi cakl r di h apsihle,le S f
at ?gI“co?ka%%?b?gé%eﬁggu%hgegg%%cgl£§x?%’LP%¥§¥hé§$%§slens !
system?2 is nt into an_angle.of approximately 90 .
eI IAREe B R R UTngryd anFiRueBhe: Cr S ey (4 which
set on the side of the first Iens 7A that i s an _
15hjBLtPREEFENE LoRS athatodd ptfred awi ePigcits setprism 7B
on the side of the inmager 4 (inmage focusing side)
whigh jopposes dibdec oo Parrerdircul ' aro e ogpestte side to
optical axis L1 (in a direction which intersects the
thier stbjeptti;calndaxd ssédord danangCewdficBOfachks ridgay dsrism 7B.
this first-group lens 7, light passing through the

Tobj getisme 7BNS sTAf@Pheds diheaprirSmngB a0 eem whose cross
surface. The light is then reflected on a reflecting

s%@&ﬁ@ﬁeisi@Hdﬁ@%jt%5ﬁﬁgaégi@QoEE%lEEr§Hgﬁﬁt%%@ad@ﬂé% one of

| and so is mude to advance in a direc¢tion that" 1s

9Q, ; Syhs: : 2 | h
cED 6 0128 SURRRIELLY, LASALLAD! RASSeS AT Ollb:  ana
<P P RT SUETRETALY B9V 003 LG BRI &ve 1o
second-group lens 8 is a conbination of a third |ens

TBA AP f et otes sBdeandsi staeridt Pucteaei wecond lens 7C.

Specifically, regarding the collapsible lens system of this
collapsible lens, the optical axis L of the lens system 2 is
bent into an angle of approximately 90° by the prism 7B.
Accordingly, a first optical axis L1 is set on the side of
the first lens 7A that is an objective lens, and a second
optical axis L2 1s set on the side of the imager 4 (image
focusing side) that is in a direction perpendicular to the
first optical axis L1 (in a direction which intersects the
first optical axis L1 at an angle of 90°).

As regards this first-group lens 7, 1light passing
through the ocbjective lens 7A enters the prism 7B from one
surface. The light is then reflected on a reflecting surface
inclined 45°regarding the first opticél axis L1 and so is

made to advance in a direction that is bent by 90°.
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such a manner as to be novable on the second optica
axis L2. Light passing through the second-group | ens
8 enters a third-group lens 9. The third-group lens 9
is formed of a fifth lens fixed to the barrel body 3.
Behind the third-group lens 9 is provided a

shedebhzaroyp lens 10gher mesofs acaixtn! ens s&@&ﬂ\@eﬂens 7C
the fourth-group Iens 10 "and the th|r group | ens

'fEeQroHégﬁg Q$hﬁ whlgﬂl Hélaa dg: ag#HSté5ghtually

anoun passes t t'he

ten12 The fourth | ens 10 |s ons ructe
a?&% SmahReF*ds Fo © é?Qéﬁéﬂﬂ%?() FHe Secdnf™ 8pt€%3l second
axi.s #2 Behind the fourth group lens 10 is provided
ORtira aéFSUBZI ens9 15F PRI PR 1Ry et b | 2ncomaipiation of
and of a correcting lens 15 described later on. O
at Hdigshpbrient §Rofantchef 9k Ein- §eB8p 8Bensand, isheonstructed in
seventh lens 11A is fixed to the barrel body 3, the
suehr ectrengelrens 1% ke proovbded dehihed ddiandeymnidal axis L2,
lens 11A in a novabl e manner, and further, a CCD
Lighmagepas4ing tovigied diehi redonel-eaiigct iegsl eBs dbters a
The second-group lens 8 and the fourth-group | ens 10

taied-ge¥apl echB the direction of the optical axis
|ndependently 25 and separately along the second

oP irg2 urtkgrg r%p HLNG (LN ASONTs 8T QURILEAS ns fixed :

and ens predeterm né

%';tgnzﬁ'f BratoYBRr] L ogbn 20, FORUSLLBEhUSLIBIL 30 o o
pggvg8V|n%it%%ui%%pg%o%%ou elen%lﬁ %ggmgge gguzshélxth lens.
Between the fourth-group lens 10 and the third-group lens 9
is provided an iris mechanism 12 capable of adjusting the
amount of light which passes through the lens system 2. The
fourth-group lens 10 is constructed in such a manner as to
be movable.on the second optical axis 1L2. Behind the fourth
group lens 10 is provided a fifth-group lens 11 formed of a
seventh lens 11A and of a correcting lens 15 described later
on, Of the components of the fifth-group lens 11, the
seventh 1lens 11A 1is fixed to the barrel body 3, the
correcting lens 15 is provided behind this seventh lens 11A
in a movable manner, and further, a CCD (imager) 4 is
provided behind the correcting lens 15.

The second-group lens 8 and the fourth-group lens 10 are

movable in the direction of the optical axis independently
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group lens 10 fromw de to tel ephoto, zoom adj ust nment
is carried out. Also, at the tinme of focusing, by
nmoving the fourth-group lens 10 fromw de to
tel ephoto, focus adjustnent can be carried out. The
CCD 4 is fixed to a CCD adaptor and is attached to
e Y. n hi : a tor.» I'n ;
a%?onﬁ%ﬁ%%?&% Igyigﬁ%r%\??ggg gﬁtoggt@ilca iIITZe'r ﬂy moving
d n [ optical filter 14.and,the_seventh
BRSO, 3 R didodhel abPishroeS v ks 10 in
th% %orrecting l.ens 15. The inage stgbilizer 5 tha
PrEICLEEMIGEScri FEdSFhaBPai | FeOFor 2dPUBFPERFng a0 focus
pi.cked-up inmages (images) blurred by vibration of the
addnstagstefa opet RETEPKBSd n iSRe @l statat £he time of
correcting lens 15 is installed such that the optica
zardngy hérveofocbhckHes seicomd-ge osgc cheh®op8i eald dtiss fourth-
L2 of the Ilens system2. And when inmage is blurred on
grbepf dotrss N0 pfane efidehet CChed epiiofi@,t Ozvdibr adjostaknt is
a canera body or the like, the image blurring on the
cheetisdn@ud .anenliso, siabihikzednRy dherbpagens! abyl ieRfing the
5 which noves the correcting lens 15 in two
faLEERLLEPBRp( 2 fdASt diprectign X, and ls‘l.ecgonQe‘i'ebE%q:bgg focus

perpendicular to the second optica 6 axis

Y)
aﬁggg@mgﬂtgkgg.g% %%é%%%dthe barrel body 3 hol ding the

NS syst dve"Hescri bed structure
rrel 16, a m.ddle barrel 17 and

e dés%%f? KRR {1 NS e feBt ahd2Rgs dfplRddasped to
tggrgggkg %ggyog %3png;ns of this CCD adaptor. In front of
the CCD 4 is provided an optical filter 14, and between this
optical filter 14 and the seventh lens 11A is provided the
image stabilizer 5 having the correcting lens 15. The image
stabilizer 5 that is later described in detail is for
stabilizing picked-up images (images) blurred by vibration
of the lens system 2 or the like. In its normal state, the
correcting lens 15 is installed such that the optical axis
thereof coincides with the second optical axis L2 of the
lens system 2. And when image is blurred on the focusing
plane of the CCD 4 owing to vibration of a camera body or
the 1like, the image blurring on the focusing plane is
stabilized by +the image stabilizer 5 which moves the

correcting lens 15 in two directions (a first direction X

and second direction Y) perpendicular to the second optical
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the other in an up-and-down direction. The upper

barrel 16 is fornmed of a case having an openi ng

wi ndow 19 provided in the upper part at the front and
an opening provided in its |ower surface. To the
openi ng wi ndow 19 is attached the objective |lens 7A
Af;dhe first-group lens 7, and by neans of a panel 21
attached to the front surface thereof, the objective

| enSAg%ﬁé%ﬁtfx?cgtﬁ%‘btol t‘?(? pppe hgabrfre]}%) %VI gﬁ%ldlng the

upper arrel are fixedt rism

e e objective lens 7A Mﬁth a
NG ETHaT o gt Gt G037 HOBGnDER. SHH G S elpdess an
| ens 7C prOV|ded on the |ower surface of this prism
UPBSTFRG G Fhsi de Mt hpparbatrdll B9 s2 plevegedarrel 18
first novable holding frane 23 which is supported in
wh gy @ylee comnimed iand hessémetedohyparabhgling ohet e top of
second optical axis L2 of the |l ens system 2 extended
tihe tdtheup-andadouwp-addraécwhodiekcthenbar rak et r3.bdirel 16
the first novable holding frane 23 is provided a

ishrrughhd e ahésde peaeingt 88 bpehh@g WRnARG- Cicwpromded in

direction, and the second-group lens 8 is fixed

thae Jﬂyequswap@'gt fhis gt dmyabl e, Ee{}% 9y roa,qeb in its

constructed 1 n such a manner as t vabl ack

S L 2 ALSHRL ANAPEIRR thes <o
d h 24
SRR R K A S

mechani sm 24 i ncludes: a zoomnotor 25, a feed screw
ashafPede ot ovdlderhad a ot &hp shapntof Stlﬁfece thereof, the

objective lens 7A is attached to the upper barrel 16. Inside
the upper barrel 16 are fixed the prism 7B provided on.the
rear surface of the objective lens 7A with a light-shielding
plate 22 in between, and the second lens 7C provided on the
lower surface of this prism 7B.

Further, inside the upper barrel 16 is provided a first
movable holding frame 23 which 1s supported in a movable
manner in the direction parallel with the second optical
axis LZ of the lens system 2 extended in the up-and-down
direction of the barrel body 3. In the first movable holding
frame 23 is provided a through-hole which penetrates in the
up-and-down direction, and the second-group lens 8 is fixed
. to the through-hole. This first movable holding frame 23 is

" constructed in such a manner as to be movable back and forth
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zoom notor 25, a feed nut 27 which engages with this
feed screw shaft 26, and the |ike. The zoom notor 25
is fixed to a first bracket 28 which is U shaped, and
both end portions of the feed screw shaft 26 which
protrudes into one end thereof are supported in a

i ealy &4 @nr@fn%‘he é%ﬁ}dofcg%tsfcﬁ a&%f% £3. o-lj—iheche lens

first brac 28 |s atta upper arrel

S&\.{S;(ng‘lar? 851’.3%8& éé(e@errglned ra hIS ?8.1’18 E% a ZoJam

scr evws OW N9~ & Spect i ¢ gxam&

fast.enin , Int install ed stat

AT S MAcRer 158 2Ahe " PSRRI ReoRBRESs DAEER L HE -

feed screw shaft 26 in a s|idable manner. The feed

nut B | 200kl ¢ A nhangshan i sipihbl REHHIRE hoa f 2@eRe PALOr 25,
Wth its novenent restricted as regards the direction

ai nfedd chcres séred ghbovevvexieehdes Burtdisrny t abagbi dd this
shafts 31a and 31b penetrate into the first novable
zboding: frr abe, 23 iffeea]l dhneci7omwhiatal dedayées hwithe this feed
second optical axis L2 in a slidable manner. Ends of

sketh herguicde shaf tthe3lmand 3k eRNectdte 25 e defthed to
by the upper barrel 16, and ends thereof on the other

asS 'fq‘?:s%r & rafigled b,2y8 the; o dggeUbEEB?Ed]'?an%S bUH‘?“erY@e@ortions

the zoom notor 25 is drlven ot atlng force

ee rew shaft .2 sn1tted t.he fir
ool e RBAL YRR e Bt BERbRublE Wi apne end
, the f eed nut 7 IS no d |n t he ax direction
t\%%FFHOFe?d%ect SuPB"FE@ f edY §‘cr€W fituﬁé‘a&ileverha%%r by the

rotating at the
first bracket 28. The first bracket 28 is attached to the

upper barrel 16 by means of a plurality of (two in this
embodiment) fixed screws 29a showing a specific example of a
fastening mechanism.

In the installed state of this first bracket 28, the
feed nut 27 engages with the feed screw shaft 26 in a
slidable manner. The feed nut 27 is held by the first
movable holding frame 23, with its movement restricted as
regards the direction in which its screw grooves extend.
Further, two guide shafts 3la and 31b penetrate into the
first movable holding frame 23 in a direction parallel with
the second optical axis L2 in a slidable manner. Ends of
both the guide shafts 31a and 31lb on one side are held by
the upper barrel 16, and ends thereof on the other side are

held by the middle barrel 17.
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predeterm ned position. As a result, the first novable
hol ding frame 23 noves in conbination with the feed
nut 27, thereby making the second-group |lens 8
selectively nove either in a direction approaching
the first-group lens 7 or in a direction approaching

the ¢fjid d- grheHpP 41.NS ;on| %ot%&coégarl%e Hﬁfﬂ?eﬁhethe rotating
rotatlng di rection of the zoom not or

36208 heddd %cﬂ&v%%a%é‘oidﬁd Y E{%@ndftfc 'tdé he first

secon -group lens 8 1s |on

IIe th t e se d_.opti.cal s L2 et :
B3R = net e o P S i S PEE o berobRF time,
- on the second optlcal axis L2 with accuracy. The

theddredhamtel2 17 S FSided dthan aptaghl §lFectieryurblyh respect
frame body which has openings in its upper and | ower
tour theesfeemd 2arew wshepéni Ags dakecn harndbwsrtatiihgceat the
of the upper barrel 16 and the upper surface of the
predetebained 18ositespecti kel ya Heesultr.ee tharr éi ssthusovable
arranged one on top of the other are fastened and

hblyedgb¥ramel WRlnhdyeHfid t Bewi hat16hi &ieabediemaricd nut 27,
fixed screws 29b which penetrate these in the

.tHEr@Bg deMR; J T ecld One R -SR-RSS eqRIgd Bnt§8i@5£¥vely move
t her eby constltutlng t he barrel "body 3.

%Phgg 9 o%P:i %¢ﬁ5£¢§f§5éﬁﬁﬁﬁdtﬁ l?lggt g%ouB‘Q%E% 7 or

arrel ism1l

d d b the th [ 9, Thi ,
CoRanfSRPC S%”pncﬁeaea'gégggr"“pwégﬁm ey o in

freely adjusts the area of an aperture, a diaphragm
agﬁﬁﬁgﬁpFﬁQWﬁFHtéhggr@ﬁﬁ@ﬁng direction of the zoom motor 25.

On this occasion, the first movable holding frame 23 holding
the second-group lens 8 is guided in the direction parallel
with the second optical axis L2 by the two guide shafts 3la
and 31b, and therefore can be moved on the second optical
axis L2 with accuracy.

The middle barrel 17 is formed of a roughly rectangular
frame body which has openings in 1its upper and lower
surfaces, and the two openings face the lower surface of the
upper barrel 16 and the upper surface of the lower barrel 18,
respectively. The three barrels thus arranged one on top of
the other are fastened and fixed by a plurality of (three in
this embodiment) fixed screws 29b which penetrate these in
the up-and-down direction, and so assembled integrally,

thereby constituting the barrel body 3.
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supports this diaphragm nenber 32 in a novabl e manner,
a step notor 34 which opens and cl oses the di aphragm
menber 32, and the |like. The step notor 34 is fixed
to the side of the upper surface of the mddle barre
17, with a notor base 35 provided in between. The

| ovefndarhglrglriotpf O1oRE of ascagezahi ¢hy N84 held by the
openings in its upper surface, side surface and | ower

rface i nsi de e gg@g IS S ort a.se : :

m?rg\(}é%l ebaﬁg?]di Li;f’frghg 361N %EHD\L/EZ%I egﬁgﬁne@eélhn e 12 is
up-and-d directjon ich is_parallel w.,¢th the .

oS aRE O hont" S < ED- 0y O 1 BRE Sy o s 4] Haechanism
second npvabl e holding frame 36 _is provided a )

Len i giides e At AP heHEt rEeBket n 3ehehdshaddeedgwpdiusts the
direction, and the fourth-group lens 10 is fixed to

agga athraughPhskereThies detgieRgrovabbeohbiogngletanms3 which
36 is constructed in such a manner as to be novabl e
sbhapkrésd flors hdiephtrthgmdimendieon 3@f ime aseconmb bpt maaher, a
axis L2 of the lens system?2 within a predeterm ned

skapgeothy BRansnieh agkousndrd Mg eehati SHARgm member 32,
attached to the lower barrel 18. The focus driving

afBChari 9Ma7 | agbudesy AokBeUSNg s MLy 33 @ d 88die of the
screw shaft 39 provided as a rotary shaft 30 of this

3 : t Lch i t hi

obBEy® s ar, b e P LA 1R RIE R Ehg basipase 35
38 Lé f.i xed tg a second bracket 42 which is U shaped,

PERY 68t AeRGTHSFEr ons of the feed screw shaft 39

whi ch protrudes into one end thereof are supported in
a fﬂg§1ylpypﬁabp%rrel 18 is formed of a case which has

openings 1in 1its upper surface, side surface and lower
surface, and inside the case is supported a second movable
holding frame 36 in a movable manner in the up-and-down
direction which is parallel with the second optical axis L2
of the lens system 2. In the second movable holding frame 36
is provided a through-hole which penetrates in the up-and-
down direction, and the fourth-group lens 10 is fixed to the
through-hole. This second movable holding frame 36 1is
.constructed in such a manner as to be movable back and forth
in the direction of the second optical axis L2 of the lens
system 2 within a predetermined range, by means of a focus
driving mechanism 37 attached to the lower barrel 18.

The focus driving mechanism 37 dincludes: a focusing

motor 38, a feed screw shaft 39 provided as a rotary shaft
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manner by the second bracket 42. The second bracket 42

is attached to the |lower barrel 18 by neans of a

plurality of (two in this enbodinent) fixed screws

29c that are a fastening nmechanism In the installed

state of this second bracket 42, the feed nut 41

oN0AgEs WhENst hedpedsgerew shaht 32 i aynsbhddhlfiaes with
manner. The feed nut 41 is held by the second novable

t@lqlsdif%%c{ rs%%eu?’%?ﬂﬁ thE S ggv%%%ntlirk%s.t r iT‘flteedfoadc’using motor
regards the direction in I'Ch Tt's 'screw grooves

xtend,., Fyrther, two i de shafts 43 (only.one_ of
i th FERSPOb h SFrelits Bafdat: i oot itk iRe satmsd, and
novabl e holding frame 36 in the direction parall el

bRittn epRle Postdrasopthi ddie BHgesl schqv shadit bl whieherotrudes
Ends of the two guide shafts 43 on one side are held

ipfot henen ddide bherepflmranduppdsteker bof sonfrekéy turnable
other side are held by the | ower barrel 18. Thus, when

mbheefrodysitiige ne¢oond8hiracdeivel?,. t Eha otatomg biracket 42 is
of the feed screw shaft 39 is transmtted to the

aseaenedmyaliiee hobwk Aghhraae 38 WA hdend egd AUlpHMirality of
At that tinme, the feed nut 41 is noved in the axia

(dlsbecthonemh th ~hESASGENE P tPfxéﬁeds§§é§¥’3@9ét_€ﬁ5t are a

driven and rotating at 31 the predeterm ned position.

cesu econd novabl e holding frame 36
fﬁéeggﬁﬁﬁ %%ﬁ%%ﬁg ﬁbn with the feed nut 41, thereby

oi t e THE ot BFFBLLPEn Troaeh fiene qanKl- BFogsetedd, che
roed pat 310 bhgnoos VPRI slren YR °F in
slidable manner. The feed nut 41 is held by the second
movable holding frame 36, with its movement restricted as
regards the direction in which its screw grooves extend.
Further, two guide shafts 43 (only one of which is shown in
.FIG. 11) penetrate into the second movable holding frame 36
in the direction parallel with the second optical axis L2 in
a slidable manner. Ends of the two guide shafts 43 on one
side are held by the middle barrel 17, and ends thereof on
the other side are held by the lower barrel 18.
Thus, when the focusing motor 38 is driven, the rotating
force of the feed screw shaft 39 is transmitted to the
second movable holding frame 36 via the feed nut 41. At that

time, the feed nut 41 is moved in the axial direction with

respect to the feed screw shaft 39 driven and rotating at
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accordance with the rotation direction of the focusing
notor 38. On this occasion, the second novabl e

hol ding frane 36 holding the fourth-group lens 10 is
guided in the a direction parallel with the second
optical axis L2 by the two guide shafts 43, and

tHie ref 8 SN, th e pti I
tvvi t rﬁ\ccur acy.rl%e'l('jheni%ciiefiij)tijfg]ri1 S §?t gc%(%%%tlg "t htg?% o%&ld_%novable

rf:ace barr el . ean f
h§> adﬁ?l r %ﬁﬁéjr%eé %%Sdag{‘or&?%%lgél%r r"frég%oft%aecgﬁ%aetde nut 41,
i.ch has_a.square opening in the _mddle; and to on
Wl FRBHESE Nk PRy obPrclihe ThcRetebyigely move
fast eni.ng mechani sm such as adhesive, through a sea
SLibser 145 vt tReFsienapeEr PRkl1IRg sfher éhirsdmeroor tiegs 9 or
.other surface of the CCD adaptor 44 is provided a
1ni ght -dspeet Hohg gPREeadBinn Whech fditihcalroiup t éess1411, in
are arranged on top of each other, and these are
aticeredanbei wd thr edsed dhptiad iditrefctires oMo hpd at@cdlsing motor
And, with the optical filters 14 provided inside, the

368CD agapiiols 44ciasabhached tddifl | AWRsb10anbeHi 48 Brame 36
a fastening nechani smsuch as fixed screws. In an

all ma WA RE Py S ceq@f t:hus .
h@panhag $8eade iR hagshdp sykhace 19 4% Zébﬁ_ (4 in, the a

barrel 18 is installed the image stab
habl : [ e stabilizer.5 has a
IIFEERA BaNYr TR TS YA BB RalgeAs 12 by cthe
stabilizer includes the above-nmentioned correcting
F8nsIY ,eaS?’iarfgts rrgsrngarf aﬁgergf,org sEEBndPSoogd on the
frame 52, a fixed base board 53, an electric actuator
sggond pBEiERbnagEEebLoNibl apauEARY i ke.

The CCD 4 is attached to the lower surface of the lower
barrel 18 by means of a CCD adaptor 44. The CCD adaptor 44
is formed of a plate which has a square opening in the
middle; and to one surface thereof is integrally fixed the
CCD 4 by a fastening mechanism such as adhesive, through a
seal rubber 45 which is shaped like a square frame. On the
other surface of the CCD adaptor 44 is provided a light-
shielding plate 46 in which optical filters 14 are arranged
on top of each other, agd these are fixed, being pressed by
a filter pressing plate 47. And, with the optical filters 14
provided inside, the CCD adaptor 44 is attached to the lower
barrel 18 by a fastening mechanism such as fixed screws.

In an opening 48 made in a side surface of this lower

barrel 18 1is installed the image stabilizer 5 in a
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The first noving franme 51 supports this correcting
l ens 15. The second noving franme 52 supports this
first noving frame 51 in a novable manner in a first
direction X perpendicular to the second optical axis
L2 of the lens system 2. The fixed base board 53

RHRROS & hhSnSecondroviipg %rqm%ﬁ%ﬁlibra5nﬂﬁgm§3structure
manner in the a second dlrectlon Y perpendi cul ar

;h%(:v‘ms‘%ﬁpn?Iggt' E%l %X|292 L2 'ﬁqgs p‘ﬂng ndlsg:rlé g.&ltz%ot hée :anludes

rst direction X.  The ‘el ectric ac uat
peci, f

d
ar%’oé’f' ﬂ? %Frémeﬂ 3 ar(?irc:t\ég{‘% Vesa]r141}erﬁ3 ﬁfhemOVlgng frame

second noving frapme 52 in the second direction Y. The
Shosi?i GRIECeCTOVIES dEpBEt s°ofhe @ pbs¥¢dokase teard 53, an
correcting lens 15 with respect to the lens system2
elgstrdgarafsudieorn | v4t di pestitaenX dgfecter sbtoadd the like.
direction Y). Wen the canera body which will be

Tties driidsdd raatiarg ofrarse Shakepportyi hhdtseddnyrecting lens 15.
hand- shake or the like, the correcting |lens 15

Thtakiddozes rywiredt i dmeges by sibpopesi theR Fairkg mMethg frame
inthe first direction X and/or in the second

58I HeCl QRbvhb COIFESRONd] 0.t ¢t he johizattes %f )("ﬁgg&i?endicular
blurring at that tine. As shown in FIG 0 e

| el PeLLBAS! aépltgldc%%qocﬁageﬁf o rect | &‘%n' en3 U dtam 82, The

st epped“portion conti nuous

cir erenti ection is provided on one e. )
ftﬁﬁﬁhgﬁset Bt | ceS%fF&ﬁlﬁt%o‘%ﬁ%@ef%gaﬁ‘&"iﬁg drame 52 in
formed on the outer peripheral edge of the correcting

3| gryabils glRnReNi hnghe PecetoRd theepbipni dnerpendicular

corresponding to
to the second optical axis L2 and perpendicular to the first

direction X. The electric actuator 54 showing a specific
example of a driver moves the first moving frame 51 in the
first direction X and moves the second moving frame 52 in
the second direction Y. The position detector 55 detects the
‘position of the correcting lens 15 with respect to the lens
system 2 (as regards the first direction X and the second
direction Y).

When the camera body which will be described later on is
shaken or vibrated by hand-shake or the like, the correcting
lens 15 stabilizes blurred image by its position being moved
in the first direction X and/or in the second direction Y
corresponding to the amount of image blurring at that time.

As shown in FIG. 18, on the outer peripheral edge of the
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the dianmeter direction. This correcting lens 15 is
fixed to the first noving frame 51. As shown in FIGS
18 and 19, the first noving franme 51 includes: a
ri ng-shaped lens fixed portion 5l1a into which the
correcting lens 15 is fitted; a yoke fixed portion 51b

11$,of or copnti nuqusl e : t Rics | ;
Qe tisif ornid copgi nug bl ﬁagﬁl&? s | 6%ich  is

fixed portlon 5la, being f nto ormof a

<o 'uo%l%d :nﬁe }@].kr%ﬂi%xoe %16a6_L daels’rcer 't%eqh one%ﬁ VJholled on one

|xe and ens flxe

AR L 3{95 SrgoeL o PG A are

stepped portion 15a of the correctlng Iens 15 is

Eorgeddedt or'e heLperi piferidinegdde 9a ¢ft thRg IRIedging lens
into which the correcting lens 15 is fitted. Further,

15heY | BREVEdied PorEicess51n hawot wosstiribase asixdtdsponding to
portions 51c and 51d corresponding to the two-surface
thiedtdh apertierond rébit i caf. t Misorwedtkicnd ngenenkd, 15Nk afixed to
yoke fixed portion 51b is continued to one side of

thie fdirceCiboAngf EFshedBrecti on X) perpendicular to
the direction (second direction Y) in which the

two-rdiaGe, WAt BrRgr t h@ns, i) @nd: pdd L6 ORRQS: ;%%a %hme 51

the outside of the two-surface wi dth portions 51

ﬁélﬁ&gsof th§l£§n§h£%é§d1% tlgf%g% F%t% %Epvéﬂgdl%to which

rst main bear ng por |on sub beéeari
ortion 6 Th fir aring portion,61 ha t wo
BSaFQﬁfﬁ& &08s ﬁ% lél l%ﬁﬁgh é?eyﬁ$%v26§8d|WQﬂﬂion 51b
first direction X with a predeterm ned space in
WhaEReds. IrR@ele 190 g IRy 69 @@l side of this lens fixed

portion 5la, being folded into the form of a crank, and to
which a yoke 66 described later on is fixed; and the like.
The lens fixed portion 5la has a shape corresponding to the
shape of the correcting lens 15, and a stepped portion which
engages with the stepped portion 15a of the correcting lens
15 is provided on the peripheral edge of a fitting hole 58
into which the correcting lens 15 is fitted. Further, the
lens fixed portion 5la has two-surface width portions 5lc
and 51d corresponding to the two-surface width portions 15b
of the correcting lens 15, and a yoke fixed.portion 51b is
continued to one side of the direction (first direction X)
perpendicular to the direction {second direction Y) in which
the two-surface width portions 51c¢ and 51d are opposed.

On the outside of the two-surface width portions 5lc and
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61b are each provided with a bearing hole, and a first
mai N gui de shaft 63 penetrates into those bearing
holes in the first direction X. The first main guide
shaft 63 is fixed to both bearing pieces 6la and 61b
with pressure, and both the ends thereof protrude

sheomft hg Deald Nor PLegescblaand181h Loy, gﬁéi%lcﬂt S d:@Lrst main

The first sub bearlng portion 62 is provi

6 A f.
SRR I0AANE TR AL Sl rfn;qseaé%w .

o ke 66 tirtut rt
o aPe BEPe Nag PR B4 Pa% (X0 B TS Jgses 61a and
fixed portion 51b of the first nDV|ng franme 51 by a

6iRst'ENt Ty REChaRFSHdEEh By tddhedivetordirs@ii@er dnswith a
As shown in FIG 20, the yoke 66 includes: an upper
PpreeteeBANadd spalcewam prelcec®Bb, T cheaairgparalcesl 61a and
and opposed to each other with a predeterm ned anount

60b spaceaich lpatoneieted anidkla ¢ cbasrphg@chrobbe, anki ¢h first main
joins the upper and | ower pieces 66a and 66b. The

ghodst shpifeces®b6penetph@visdetht oR8ssi dRBfirddeholes in the
| ongi tudinal direction of the upper and | ower pieces

£66a¢ an9-66P: 8RIxa FiRCESS, H6G4 Q;mec*kr?aﬂo@ré:;o{ tﬂ%(ed to

yoke fixed portion 51b 35 of the first moving f rane

bR’ BRSEL ), GRcLBT™A A e, LT Bhodliegl Behen one
(B Lol b Beone ol THking o Lo describer
tk]ig o%régl\cliweth t'I'rI]rlleS frfgsegssggdbearlng portion 62 is provided
with a bearing groove 64 made in its side. A first sub guide
shaft 65 engages with this bearing groove 64 in a slidable
manner.

Also, a yoke 66 constituting a part of the electric
actuator 54 is fixed to the yoke fixed portion 51b of the
first moving frame 51 by a fastening mechanism such as
adhesive or fixed screws. As shown in FIG. 20, the yoke 66
includes: an upper piece 66a and a lower piece 66b, which
~are parallel and opposed to each other with a predetermined
.amount of space in between, and a Jjoint piece 66c, which
joins the upper and lower pieces 66a and 66b. " The joint
piece 66c is provided on one side of the longitudinal

direction of the upper and lower pieces 66a and 66b and a

recess 66d into which a part of the yoke fixed portion 51b
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the electric actuator 54 can further be small-sized.
To the inner surfaces of the upper and | ower pieces
66a and 66b of this yoke 66 are fixed flat magnets
67a and 67b which are formed into the shape of
rectangl es having approxi mately the sane size as the

i a enin ' -
JdfN&le SEf £ ACER,v DYy arf a3L §i6%§”gggéggﬁﬁ%6%ggggﬁ%d from the

adhesi ve. These two nagnet n

10 URp & A slowele direction %fnldecteh%e%‘?ke 66

constituté a ‘magnétic cirrcuit “for the €électric

actuyator 54. Specifically, one magnetig¢ circuit

TerbEre AR % 6)910k%% 66-hd YOKS  Rgnkt s AY iged R the
serves as_a magnetic circuit for a first _electric
PHEPQ&Corot hBP K18 3 i Latearrieerrahadal el sepgasmasy ody 93
magnetic circuit for a second electric actuator that

cilosgr daronte dedveecting t héss eibodiomentvitdh reygretiecess 66d,
circuit for the electric actuator 54 is constructed

thy feldotg itchedtwit omdietcab 72urans 600 $oalhesipa@r To the
surfaces of the upper and | ower pieces 66a and 66b of

ibheryehe BGeMHChtHS A St 8£ATLBABIENG | FRENQIHAC and 66b of
force applied to two coils described | ater on.

+hher efQie, sgBgREt SFBLLPT £ Hd hggﬁetgm%%' @&%egﬁgt Bfich are

present i nvention are not neceSsari | Y Pprovi n

t Lnner rfaces qf the upper. and | ower.
“Brhld, 18eE IR Rl Bt Rt b Fhnprely ee
nagnet ei ther on the upper Eiece 6a or on the | ower ,
Spilec e '66h, 28 et?Chi PEGERCRSr the 2elféStendng mechanism

actuator 54 can be constructed as well. As shown in
Sprl. agg adhws iscond hand g’d riamgnsbsi §7a and 67b opposed in

~the upper and lower direction and the yoke 66 constitute a
magnetic circuit for the electric actuator 54. Specifically,
one magnetic circuit member having one yoke 66 and two
magnets 67a and 67b serves as a magnetic circuit for a first
electric actuator that is a first driver and also serves as
a magnetic circuit for a second electric actuatﬁr that is a
.second driver.

In this embodiment, a magnetic circuit for the electric
actuator 54 is constructed by fixing the flat magnets 67a
and 67b to the inner surfaces of the upper and lower pieces
_66a and 66b of the yoke 66, which is for strengthening
magnetic force applied to two coils described later on.
Therefore, magnets according to an embodiment of the present

invention are not necessarily provided on both the inner
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formed of a flat plate which is slightly w der than

the first noving frame 51. The second noving franme 52

is assenbled facing the first noving frame 51 in such

a manner as to fit under it. At the position of the

second noving frame 52 corresponding to the fitting
sholracel ofr thee flpsby M NGofiEAMB1BLELS qH0VAREU6BE of the

t hr ough- hol e 68 Ich has approximately the sane size

figti hal.e, . f ' .
A b e O A

ti f ting, the first i f . 51.i
BF] bl @ iher: U HELFET s Ol r CoLTBHISE L GhELEE SR £Or the

bearing portion includes; a second nmain bearing

ShSFETSR PETHREER SAppBrt Bt RENFILLYCLREi ASgWFde - shaf t

63 fixed to the first noving frane 51, in a freely

sl i debl ehomtinniek ; Fdfd al8ecokhe swiedvadr imgvpogt iformmg2 52 is
whi ch supports the first sub guide shaft 65 in a

fbrred nefhner.flatt pdasteat ehich whd chlibtiyrstidewi ngan the
frame 51 has been fitted onto the second noving franme

£32stt hosee@NdE fEmien 13gar i NgrPer tdeibnbl moS iRIgOViEdaflel N52  is
such a position as to be capable of supporting both

aggeﬁbQEdt&%c&h@skh@mﬂlﬂﬁﬂcﬁb@ﬂﬁ%tfféme Spe¢hf it Y5 manner

the second nmain bearing portion 71 I ncludes 37 two

aBeard ng; pi gogs, 71q an%t?lghggip%gigc&%%%f begg d%%%%e‘%*fe moving

the first nmairn guide shaf nd-i's provided “on
FHRRL 525 L AR A, SEEOM TN L B P20 B 1o

71a and_71b of the second nain
moving frame 51 is provided a through-hole 68 which has
approximately the same size as the fitting hole 58. On the
upper surface of this second moving frame 52 is provided a
second bearing portion for supporting the first moving frame
51 in a slidable manner in the first direction X.

The second bearing portion includes: a second main
bearing portion 71 which supports the first main guide shaft
63 fixed to the first moving frame 51, in a freely slidable
manner; and a second sub bearing portion 72 which supports
- the first sub guide shaft 65 in a fixed manner. In the state
in which the first moving frame 51 has been fitted onto the
second moving frame 52, the second main bearing portion 71
is provided in such a position as to be capable of

supporting both ends of the first main guide shaft 63.

Specifically, the second main bearing portion 71 includes

37




bearing portion 71 are formed apart from each other by
the distance which is the total of the length of the
first main bearing portion 61 in the first direction
X and the length necessary for the first noving frane
51 to nove in the first direction X The two bearing

tRbeaRsrilRy apteddd ang earh 7prowhded Wil adeghindends of

hol e, and "both ends of the first min guide shaft 63
€ A. r [ ; e [ h s;Ln | dabl e
B AP SEA G RSP 89, LD bR H RS the upper
frame 51 s been fitted onto the _second ving frane
U2 0B g b BRa S SCABCbERIIAG PORFonLrS T SUT JETRE as to
such a position as to correspond to the first sub
PEeLEPHAE PBYEF®n 62. Specifically, the second sub
bearing portion 72 includes two bearing pieces 72a
and Theb wWn chesuppor Lilsores ehlds ohdt Hébf ieft thebsecond main
gui de shaft 65. The two bearing pieces 72a and 72b are
beachngppovitded Wl hase béarnagd hokei avbrbotdckendshet by the
the first sub guide shaft 65 are fixed to those

dbeashBg WphieB Wist Rhepresslr eof Tthe féhgthsl gued€Eirst main
shaft 65 is inserted in a freely slidable manner in

pbheihgapbpgighoqve H4 pravicdedii nyi ANG fdd St %gQS{.he length

bearing portion 62 of the first noving frane

nggg?%éfggfgybtggiggfggakbvgﬁg??ggﬁéggﬁ Q%i%dyg q% the first

are so Set that center 17 nes
APFRBIRR e gumfedCH§ - PhACH Ul R Sl 1420 S kha b5 fge each
be movable in the first direction X
provided with a bearing hole, and both ends of the first
main guide shaft 63 are inserted in those bearing holes in a
slidable manner.

Also, in the state in which the first moving frame 51
has been fitted onto the second moving frame 52, the second
sub bearing portion 72 is provided at such a position as to
correspond to the first sub bearing portion 62. Specifically,
the second sub bearing portion 72 includes two bearing
pieces 72a and 72b which support both ends of the first sub
guide shaft 65. The two bearing pleces 72a and 72b are each
provided with a bearing hole, and both ends of the first sub
guide shaft 65 are fixed to those bearing holes with
pressure. This first sub guide shaft 65 is inserted in a

freely slidable manner in the bearing groove 64 provided in

the first sub bearing portion 62 of the first moving frame
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On the | ower surface of the second noving frame 52 is
provided a third bearing portion for supporting the
second noving frame 52 in a slidable manner in the
second direction Y perpendicular to the first
direction X. The third bearing portion includes a

shhi r @¢naRid Rearh 0 RAHE Uhatr ayl 440 r@lr@l’:’%@ﬁ@r@lﬁ‘ﬂde shaft
portion 76. The third naln bearlng portion 75 is

.6§n%r%1ds<9f Petﬁggo@.ﬂe ffI:r %gﬁtse%: lrhx%se kgécéc%ﬁsbparallel

I rection i ncl udes earl ng pil eces

prOV| th a_pre er amoynt o ac

B deahLD, 2 REdgt e E%Ja-a dRa eaa.%ﬁ%ﬂ‘@e ahd 1Fs guided by
prOV|ded on the | ower surface of the second nDyln% ,
POtRneddde n SRt Ranfird &9 tBOpAst r Ba¥aBdGnwi dThe first
The two bearing pieces 75a and 75b are each provided
dgiregtaobedri ng hol e, and both ends of a second nain

gui de shaft 77 which extends in the second direction

Y ar@ i heer tledraim duoSsr-deaf i npehadeasoridy movshgddbbee 52 is
manner. Al so, the third sub bearing portion 76 is

ppooviddad a appiodi Kakelingatpdde genter elipbbetehbertndsecond
of the second noving frane 52 in the first direction

mEvihBl $rbbier G2y Pearifigh RO /6 Scid 0¥d A6tk Wi fection

a bearlng groove 78 open 39 to the lateral direction.

@%Rgil%yi Qu't%e&:ﬂéafﬁlrs% Cﬁhe J\%(ﬂg )&n tﬁe SESD .bearing

tion perpen icular to rst-direction

ﬁﬁged L, A s, Depc i O in B e pdst 68205 ang thira

second sub gui de shaft 79 are fixed to the fixed base
SHBaPgaring portion 76. The third main bearing portion 75 is

on one end of the second moving frame 52 in the first
direction X, includes two bearing pieces 75a and 75b
provided with a predetermined amount of space away from each
other in the second direction Y, and is provided on the
lower surface of the second moving frame 52 in such a manner
as to protrude downward. The two bearing pieces 75a and 75b
are each provided with a bearing hole, and both ends of a
second main guide shaft 77 which extends in the second
direction Y are inserted in those bearing holes in a
slidable manner.

Also, the third sub bearing portion 76 is provided
approximately at the center of the other end of the second
moving frame 52 in the first direction X. This third sub

bearing portion 76 is provided with a bearing groove 78 open
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53, respectively. The second noving frame 52 is

assenbled facing this fixed base board 53 in such a

manner as to fit over it. As shown in FIG 18, the

fi xed base board 53 includes a noving frane

supporting portion 53a which corresponds to the

t3ECRE MDA AL T BB B2 ST 28 BeEOhL M49d ROl OBnase 79

provi ded conti nuously forneg as one dy with

b
[ in f.rame rtj.n ortio 3 n
e%ital?zl.d lﬁ%ﬁe J?rnovitr% f?%?r‘gggsdiplp%rcﬁlnogn pgr tsgfeorp %ﬁl%@ar to the
formed .of a.flat plate which has, approxi mately the ,
FAXRE SIFE IS St oTROTEVE Nl FPakBi82 0eogriaa HF Qg 78 in
fixed portion 53b is continuous to one end of this

Al Prca e rifigpor B! pore | dAceBd malnhgufidesishaft 77 and
direction X. At the position of the noving frane

segppor tsiulg gupgtet i YraB3a’ Toarespoudidngot thehgixed base board
t hrough-hol e 68 of the second noving frame 52 is

5P, o\t echgrok cet itvrlough-Tiod es8tonti eloviias fppioxbpatial yassembled
the sane size as the through-hole 68. A fourth

fheangn@ HAGY ti Bl MBbLde SHPRLAT S 3t he, sacands "RYhAEr as to fit
frame 52 in a slidable manner in the second direction
o¥ehYitnmeans of a second guide shaft is provided at

both ends of the upper surface of this noving frane

sSuppQrti orti 40, 53a_in the first directi X.
-Thee¥%d#?ﬁ“ge%#iﬁgsbo% 10Eh?n% td skgsFoEPFﬁdngﬁ% tncludes a

bearin ortion 82 provided . on e side in the firs
gV 88t %65’“5(, SHRBCZ1-BEr Pﬁ’%&t?“bg’}rai A L5dy GFFegponds to the

provided on the other side in the first direction X
sgRenfdo W YR frame 52 in size, a coil fixed portion 53b

provided continuocusly formed as one body with this moving
frame supporting portion 53a, and the like. The moving frame
supporting portion 53a 1s formed of a flat plate which has
approximately the same size as the second moving frame 52,
and the coil fized portion 53b 1s continuous to one end of
this moving frame supporting portion 53a in the first
direction X. At the position of the moving frame supporting
portion 53a corresponding to the through-hole 68 of the
second moving frame 52 is provided a through-hole 81 which
has approximately the same size as the through-hole 68. A
fourth bearing portion which supports the second moving
frame 52 in a slidable manner in the second direction Y by
means of a second guide shaft 1s provided at both ends of

the upper surface of this moving frame supporting portion
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bearing portion 82 includes two bearing pieces' 82a
and 82b provided wth a certain anount of space away
fromeach other in the second direction Y, and is

"~ provided on the upper surface of the noving frane
supporting portion 53a in such a nmanner as to

FR0tinudecugwaike. dikectwenbgari ng pieces 82a and 82b
are each provided with a bearing hole, and two

pOS'Tﬂ@nSfoﬁfhﬁr“%éEfEH Ohotbosecoith IR Qi dBoureh  main

shaft 77 in its axial dlrectlon are pressed into

I Th bot, h d f .
b%%%ﬁ ggo% @QOHO 8% t ?$%€e§ prot?ﬁ%e s?% tﬁgns the first

the s mal n gui de

d?%?é?«?ﬁ‘v"éath%ﬁ%é”t%&ar' iy SdE 2o e b wpoviced on

t he thlrd mai n  bearing portion 75 provided on the

togc id Sovihge f AamEs  faratt digegtiont He pr&heudiowgth main
portions at both ends of this second main guide shaft
bgariinga pslttdayl S2mbnetudFhe tiweo bdraairige peeees 828a and 82b
and 75b are apart from each other by the distance

pwbiviberdswiihd botalrtafint kendvengtdt betawmeernwdie fsn each other
beari ng pi eces 82a and 82b and the | ength necessary

ihortide segeaani IMyE LA I &8 S2dt A JTO¥BoLIathe HECOAd upper
direction Y. Therefore, the third main bearlng

sBPELERN, £5¢0E he%lﬁgc?@gméls%% utsﬁ%gag% ionS 53a 1n!fuch a

supported in a nova manner two bea
second .

QURGE anafy Hooren boTe R Cll Pl SR g 4 022 ane
rti on 82 of fixed base board 53.. Al so,_ the
SPBUPER A5 bBAPT S Por Lbn 6P HATIES Tewp aTa to positions

in the middle of the second main guide shaft 77 in its axial
direction are pressed into those bearing holes to be fixed.
Thus, both ends of the second main guide shaft 77 protrude
‘to the outside of the two bearing pieces 82a and 82b,
respectively.

The two bearing pieces 75a and 75b of the third main
bearing portion 75 provided on the second moving frame 52
are fitted to the protruding portions at both ends of this
second main guide shaft 77 in a slidable manner. The two
bearing pieces 75a and 75b are apart from each other by the
distance which is the total of the length between the two
' bearing pieces 82a and 82b and the length necessary for the
second moving frame 52 to move in the second direction Y.

Therefore, the third main bearing portion 75 of the second
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beari ng pieces 83a and 83b provided with a certain
anount of space away from each other in the second
direction Y, and is provided on the upper surface of
the nmoving franme supporting portion 53a in such a
manner as to protrude upward. The two bearing pieces

nf3A RN 33 e BAckhg oM &edi W 4 M@y DSBE 1 A8nnBP! Sutside the
and the second sub guide shaft 79 is pressed into

thidPSE DAl d NG; DOLES gbg e, SUPROT L &d. Wi Qégtsggctﬂ t#}gsﬁr@ssecond

thereof fixed In its axial direction. en t

[ e 3a and 83b he bearin roove 78
oty USSR OPR SR Vo iR ot oo e RE Lig Bortion
ec novi,n ranme 52 is engaged with the second sub
.?}ufgg%ﬁﬁaﬁﬁx%é PASg POPTGamPe manner. Therefore, it is
possible for the third sub bearing portion 76 to nove
by a*ptedet8eni Hedreh stadhcebearinhe postdod dBdediicdmades two
bet ween the two bearing pieces 83a and 83b, guided by
belse isgc pri¢cswb S dends Hidh i vikesl cdith fa xeerpoi i amount of
53b of the fixed base board 53 is forned of a roughly
spgear avhlyatt rpar teawth ecitHeas i stppardddigl deddcBdon Y, and is
protrudi ng upward, and the supporting wall 84 is

pREQYHdad oan teRre WYile: igh MRS GO AIKSEIA PN Yamd §@bporting
supporting stand 85 is fixed to the coil fixed portion

P%%Qlioﬂz 538d 18 GQidy aasg%é/r bé)gyt(\%ﬁj%%tlé%tgc%"ga%%ét Nfhe two

coi supporting stan As sho

[ P rti stan i s_provided for, keepi,ng th .
b%%%ﬁngaﬁﬁgﬁgﬁnggafﬂgg %?baaﬁgeagF r REREd O 'dﬁggléhjbearlng
is fornmed a a frame body whose plane is U shaped. _
hﬁ;ﬁ[fes c&b‘?qg ggﬁporfef.q:?@d sub guide shaft 79 is pressed into

those bearing holes to be supported with both the ends
thereof fixed in its axial direction. Between those two
bearing pieces 83a and 83b, the bearing groove 78 of the
third sub bearing portion 76 provided on the second moving
frame 52 is engaged with the second sub guide shaft 79 in a
slidable manner. Therefore, it is possible for the third sub
bearing portion 76 to move by a predetermined distance in
the second direction Y between the two bearing pieces 83a
and 83b, guided by the second sub guide shaft 79.

The coil fixed portion 53b of the fixed base board 53 is
formed of a roughly square flat part which has a supporting
wall 84 protruding upward, and the supporting wall 84 is
- provided on one side in the second direction Y. A coil

supporting stand 85 is fixed to the coil fixed portion 53b,
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stand 85 is nounted on the coil fixed portion 53b to
be set along the supporting wall 84, and integrally
fixed to the fixed base board 53 by a fastening
mechani sm such as adhesive or fixed screws. On the
| oner surface of the fixed base board 53 is provided
A atd agymEnt Reswmer t beay5303f 0h s f bxitagntRi Stbo tHe coil
barrel body 3. The upper surface of the coi

g Sang 839 s faLmedhgs,a Eha”? Urfége Ad  coil
two p03|t|on deci di ng prOJectlons 8ba an 85a

Siti of . ac pp rtln nenber 86 .
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other in the second dlreqtlon Y, and the.COI| _ )

& Uppohe i PRAYebere sglagpsd ssénshapass a THexi el supporting
reinforcing plate, whose position has been decided by

seid e ipbsneuniedech dihyg prbdledtixeds pB3dcandBbad,0 be set
is fixed on the upper surface of the coil | supporting
adpangd 8% Auppexilhhg prallt egd ci aowdi timosagich Bly WweiRed to the
predeterm ned electric circuits printed on its upper

faped opakesubbages EBS fhyedat OrhBeeROhl SHPBRALLSE such as
menber 86 by a fastening nmechani sm such as adhesi ve

abHRARG4 v43 A fﬂl@{tedc%dre%ﬁs Shew RY 2 13RRGI fé&wf ‘&&e fixed

a first coil Is installed on't e upper surface o
b%? eroggaﬂgétHEQFHEFQEﬁxﬁ A% meﬂé]ggé% é%%éqg% 53¢ for

fixing this to the barrel body 3.

The upper surface of the coil supporting stand 85 is
formed as a plane surface, and two position-deciding
projections 85a and 85a for deciding the position of a coil
supporting member 86 are provided on the upper surface. The
two position-deciding projections 85a and 85a are disposed
with a predetermined amount of space away from each other in
the second direction Y, and the coil supporting member 86

also serving as a flexible reinforcing plate, whose position

has been decided by both the position-deciding projections

85a and 8b5a, is fixed on the upper surface of the coil

supporting stand 85, A flexible printed circuit board 87
with predetermined electric circuits printed on its upper
and lower surfaces is fixed to the coil supporting member 86

by a fastening mechanism such as adhesive tape.
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the flat coil 88 is fornmed of two | evelly-wound

el liptical coil portions 88a and 88b di sposed side by
side. The two coil portions 88a and 88b are
approximately equal in length in the w dthw se
direction, but are different in length in the

| engt hwilse cigiEct Bon shBRA P & SYRRAFLICNG APl 86 a first
having this flat coil 88 is fixed on the upper surface

c@ﬁl ongs enth ofaihey 'l &xi blgepr hg’b%gbcg)?tgeflngl POYA 8he  coil

with both coil portions 88a an ng
endirect ubst
BRI reheb o pge F en el PR PRR chOVand rbar ) Sioures.
circ baoard_87 exte As. shown in FIG 21
B er P F buPBe 13 B hgOEnE et HhSHE L TH it | ol iptical
88a provi ded on the side where the flexible printed
COtlc HAT Bt BF2 erENSD | €3SpeRgeh Sigler ey side.  The two

|l engthwi se direction (the second direction Y) is nmade
caithipertilpas ffiye vid t Heb| engt appiroximateily suppdr timglength
menber 86 in the second direction Y. Regarding the
igpeddred woithypisd | dbre88bonpedmthidses disféeagt hinn Udigyth in
| engt hwi se direction (the second direction Y) is nmade

tRBOr lendt HOIPATr idSeRMibh .t he Thid r 861 £0idudpyrtdiony 81%@mber 86
This is because a space is provided on one side of

hhbengeqend coide Pebt i 0B g88h | @1%28 |l en gt ﬁﬁger sufrface on

direCtion, and the joint piece c that Is

oLQeen}ﬁo?ef %ﬁ%f&fbﬂnﬁ%} drtféc'd %éltdégf tggd?g%m lcth both

act uato 'S prOV|
e the electrj act 54 snaII-S|zed The two .
<G5ET BOFFFORS oBiR arthBat ok e TorTRUDY woRATIVISS in the

direction substantially perpendicular to the direction in
which the flexible printed circuit board 87 extends.

. As shown in FIG. 21 and other figures, regarding the
first coil portion 88a provided on the side where the
flexible printed circuit board 87 extends, its length in the
lengthwise direction (the second direction Y) is made within
the range of the length of the coil supporting member 86 in
the second direction Y. Regarding the second coil portion
88b, meanwhile, its length in the lengthwise direction (the
second direction Y) is made short in comparison with the
first coil portion 88a. This is because a space is provided
on one side of the second coil portion 88b in the lengthwise
direction, and the joint piece 66c that is a part of the

yoke 66 which constitutes a part of the electric actuator 54,
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one coil wire; an electric current is nmade to flowin
the sanme direction at the parts extending straight in
the second direction Y on the |ong sides adjacent to
each other in the first direction X, and
thrust-generating portions 89a and 89b of different

ilsengtrbyiaea thys & meghads, sShywn dd kG maké apHe electric
other figures, in the state in which the electric

a2 aler 524 shas1begncgonstruct ed, these thrust -
generating portions 89a and 89b are opposed to the

”agﬁﬁ&aﬁg Jgflfé8£t£8hg %% '%n%’%ﬁﬁikﬁgg' H%@%g%§§eglndlng

to a pre ermne ft PR provi
nted circuit board

pper surface of t erX|bIe ri
o7 fiids, VhReh R UIRHTIGC CUFFEMt 18 SPSIS 6P tolpHe in the
two coil portions 88a and 88b, nmagnetic force
SBREdGAEE Chy OPhé trkife 8 7 e SRR T aight Hen the second

direction perpendicular to the thrust-generating

dggeciténs Somnantdhe8okomd shdes| atljsoeht88p sachhatther in the
force directed in the first direction X acts on the

fsirde ofindreiamglet sar6¥atandsG?beaecacdnng gaxrtions 8% and
Fleming's left-hand rule. As described above, since

gbbe offl ali fFeiden®8 lIehdtHdedrOf ththibe rbWhea0i | ABOHRMS in FIG.
88a and 88b di sposed side by side, large

2bhrayst - 9€H§£a@ﬂ%&ﬂ&¥t'9ﬂsﬂﬁg1 a @Cﬁﬁe%ﬂﬂé$ EH% electrlc

flat coil I ocated close to the correcting [ens

or a et erm.ned .space, . Moreqver .
aéeggté%e 'erﬁfne %%a§§Q%§%%%v$dedtB§Sﬁaqi §§ﬁgeneratlng

- lepgth of .t he coi | ortlo s 88a and 88b dlfferent
p?F %ﬁcagﬁtﬂﬁ? gghdare pposeg to the magnet 67a.

The flat coil 88 is electrically connected to a
predetermined wiring pattern provided on the upper surface
of the flexible printed circuit board 87. Thus, when an
electric current is applied to the two coil portions 88a and
88b, magnetic force produced by the magnets 67a and 67b acts
in the direction perpendicular to the thrust-generating
portions 8% and 8% of the flat coil 88, so that force
directed in the first direction X acts on the side of the
magnets 67a and 67b according to Fleming’s left-hand rule.

As described above, since the flat coil 88.is formed of
the two coil portions 88a and 88b disposed side by side,
large thrust-generating portions can be secured with the
flat coil 88 located close to the correcting lens 15 and

stored 1in a predetermined space. Moreover, since a
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the joint piece 66¢c of the yoke 66 is provided in that
space, it is possible to nake the whole of the

el ectric actuator 54 snall-sized. Also, a cylindrica
coil 91 showi ng a specific exanple of a second coi

is installed under the flexible printed circuit board

preddieirmienrds sHaddei £yhi-adibgal b?ohﬂakg%gart@le length of the
el ectrically connected to a predeterm ned wring

| _
PG HEU I M e A, o

d 91
t%tehﬁro_lntgg;lee%e t&)ec 4 A L\%?, g a%s I]%Ecla%eaﬁ? 1%otghat space,

angular space
body as

hat it becanes cta cylindrical a

Not%e POSRAALE fi6t e kb e OR “SHeRRGLF apctuator 54
cyllnder by MAndlng COI| Wi re by a predeterm ned

dnt1€6%hat it has a predetermnined thickness in the

direction of a stack. Regarding this cylindrical coi
91, Alsahrastydgéndrareig quorlt i 9h SRowsngi xedspgexithiec example
flexible printed circuit board 87 by a fastening
ofechasiesontihatois iadhessvelledt hntlke dikectilexilble printed
which its coil wire extends being faced the first

cdircagti @paXkd HEe. | p¥en ehneee &6brid theiyakec8% aBd1 91 are
the |l ower magnet 67b integrally fixed thereto are

'l@%%&&@glip t@@nﬁ@@@@d p@ét:ﬂ?QRQEdEIEQ g ALar Qgrigﬁ pattern

cylindrical coil 91 Thus an electric Curre
A 3rR0EY, HpEoGhle BARSTLGPLRE8L Bl o TEREIAE  rineec
cgiafr:flg%i,]}goagceir ?r.]dll(\:sm S rov&z? :ErPeFItGhr u2S(§ a?necg]ecgi?lgelspgflgures, the
cylindrical coil 91 is provided with a rectangular space
portion at its center so that it becomes a rectangular
cylindrical body as a whole, and is formed into the shape of
an angular cylinder by winding coil wire by a predetermined
amount so that it has a predetermined thickness in the
direction of a stack. Regarding this cylindrical coil 91, a
thrust-generating portion 92 is fixed to the flexible
printed circuit board 87 by a fastening mechanism that is
adhesive, with the direction in which its coil wire extends
being faced the first direction X.
The lower piece 66b of the yoke 66 and the lower magnet
67b integrally fixed thereto are inserted in the space

portion at the center of the cylindrical coil 91. Thus, when

an electric current is applied to the cylindrical coil 91,
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92, and so force directed in the second direction Y
acts on the side of the nagnets 67a and 67b,
according to Fleming's left-hand rule. The coi
supporting nmenber 86, the flexible printed circuit
board 87, the flat coil 88 and the cylindrical coi

nyreanst | foifee t peoaotbdasgeily hoge93. 6As dasCrdMedhcts in

above, since one coil assenbly body 93 is constructed

attaching t ; SO to,on a i
tlg%ei I ls%ggolrrttgil n%@rrr%énl‘g%ﬁ&g%raﬁ%o bghgt ?%gﬂ{s%g&t@ﬂ%atigg portion

AR i cal ] e.ot her surfac 0 as .to
%Zt'ac%}g{ h’&é@ %%&%ogﬁggggégnagﬁﬁfn Saecé)lnrcgc AR cscd‘ﬁrhﬂ gicts on

ith the second optical .axis L2, jt is possible to .
1%%3&%%‘%‘% a ef%?gngﬁFaﬁg?nﬁnbhéiﬁma%ﬁé§¥g¥ﬁgaﬂﬂ Bieming’ s
in.the direction_ perpendicular to the second optica

itshppd FH & -hud hen €O Mh SIUWPRSIT MY qesiikkar By bidhe flexible

smal | -si zed. Further, by disposing the
PrRAGSA geHaratiitng ornd ond7 89athad §3btof colid  fd8at and  the
coil 88 and the thrust-generating portion 92 of the

coylinddricedl codill 991 censhithat theyconteaseenbegchody 93.
other at right angles, the magnetic force of the

nagrred sdéder angd 63boves aBplkedrid HOLD LBSembly body 93 is
thrust-generating portions 89a, 89b, and 91 in

c6BRRActYAl &) enables dde 0 r bt
actuator to Be reduceé&PFlGsﬁp%%:aégpgzgghgﬁ1%%% surface of

ectrj:g ac 54 including Jgthe coil assenbl qdy
tg%, fﬁgﬁyodgggé%ﬁﬁpqheﬁ?ﬁgeﬁagﬁg$s %@d67§yanggé%ﬁglng the
cggscribed abOVﬁ.g t he conmponents of this electric

e

tHEFoFe540tHe Yok 6612 tHe S oS HhEAEEsSB745ak@ Stack the

two coils 88 and 91 in a direction parallel with the second
optical axis L2, it is possible to reduce a space for
arranging the two «coils 88 and 91 in the direction
perpendicular to the second optical axis L2, and thus the
whole of the device can be small-sized. Further, by
disposing the thrust-generating portions 89a and 89 of the
flat coil 88 and the thrust-generating portion 92 of the
cylindrical coil 91 such that they intersect each other at
right angles, the magnetic force of the magnets 67a and 67b
is applied to both the thrust-generating portions 89a, 89b,
and 91 in common, which enables the number of parts of the
actuator to be reduced.

FIGS. 21 and 22 show the electric actuator 54 including

the coil assembly body 93, the yoke 66 and the two magnets
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67b and the flat coil 88 constitute a first driver
(first electric actuator) which noves the correcting
lens 15 in the first direction X by neans of the
first noving frame 51. The first main and sub bearing
portions 61 and 62 of the first noving frame 51, the

d1d stnaai §7:@ndicsel igddeaisbabt s 63 ande 6§®ml‘%¥5‘ﬁeﬁ{]§ of this
second main and sub bearing portions 71 and

st tut ec gy {445t s QUi s desy Lhe cor
| ens f% |% the first |r25{|on pe?%%nglgumggﬁio h67a and

oRt L.C X 2.0f the barr by. nean .
éﬁf %gdeEStqﬁﬁv?n&gl rgﬁe H%ﬁ?%er $ﬁ§s§ ﬁ?%ﬁ?r (first
t.he .t wo nets 67a_anq 67b and the cyllndrlcal coil .
UG (AR eé‘éﬁ&%ﬁ‘i“iﬁ’&s e FRETRF Y ikens 15 in the
actuator) mhlch noves the correctlng lens 15 in the

FIHFLE X Pybjrenasng fofthehd igetonevinegi Agafeadd . The
52. The third main and sub bearing portions 75 and 76
fofrsithanaigecond mobi bgafriage B2t itdres s&koadd ma2n cehdche first
sub guide shafts 77 and 79, and the fourth nmain and
- mewhnigedmang gt itdis BPrsantdaBld eedstiubuig@idlesedtts 63 and
gui de which guides the correcting lens 15 in the

6Secend diecteoony RELACRGIL U @S ﬁ@affﬁg $6¢e08ns 71 and 72
optical axis L2 of the lens barrel 1 and

I t f
SRS S QD Rl ons 1
J.ﬁn??l%' gqr}ts %q%en'%g%%t lXC C%{]&;F it rre heg\slslreac,goncﬁ1 optical

& i ragnet & &7

n cuit for .the flrst driver and a
ax1g %f og L Hens barrei 1 by means of the first moving

frame 51.

Further, the yoke 66, the two magnets 67a and 67b and
the cylindrical coil 91 constitute a second driver (second
electric actuator) which moves the correcting lens 15 in the
second direction Y by means of the second moving frame 52.
The third main and sub bearing portions 75 and 76 of the
second moving frame 52, the second main and sub guide shafts
77 and 79, and the fourth main and sub bearing portions 82
- and 83 constitute a second guide which guides the correcting
lens 15 in the second direction Y perpendicular to the
second optical axis L2 of the lens barrel 1 and
perpendicular to the first direction X by means of the
second moving frame 52.

As described above, in this embodiment, one magnetic
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magnetic circuit for the second driver. Therefore,
since there is no need to provide a nmagnetic circuit
menber for each driver, the nunber of parts can be
reduced to that extent and the whol e of the device
can be small-sized. Also, as shown in FIG 20, to the

d ivefi tsuidser Ohatig cid $URPOKY NhBARST 3838 67a and
attached a first hall elenent 94 showi ng a specifi

C
Erangd 8,0f ébférﬁégﬂgﬁkEieﬁx@ﬁﬁ%c%%r’th% sagand &%ﬁ&er and a
0 a secon

el ement 95 showi ng a specific exanple

AP r, d therm st or 96 show a .
n%%%%%??% gg%ﬁ%%g ofﬁg F@%pé%ﬁ%h e %%i%%fbr.'ﬂﬁégqqq%ﬁ’ since
t_haII el enent 94 det ects tgg position of the .
E5Hect nj°1 5§85 nPLPRE AR At maPRREEF ofiRCUBy Memher for
of the first noving frane 51. Also, the second hal
SAENeRF 1 68T dettdt sNUHRSBoT | BALEF tdRN berreedieed to that
lens 15 in the second direction Y, by neans of the
e¥Eeditd amgvithg Whade BZ. tTiee deiviise kahl bel emedl -84 ziel.
provi ded at one side of the cylindrical coil 91, and
t he Alssgonas hahdwel éneMI®S 46, ptoviHedlatierthewtile of the
side of the cylindrical coil 91. At predeterm ned

cpasi tsuppsrithef iMesdbdhal dc ehegept +84naRda $86d MAl1 element
el ement 95 detect the strength of the magnetic force

9@f$%%%ﬂd@“§'§B§H¥¥i@7@xaﬂﬁg%tBfnaOQW%gﬁ;H%§¥?£§H]detector,

signals i'n accordance wt e strengt

| . d t he detecti (S, ls_ f
Rk Har P G5 S B, 5 0R NG 765, & o SEBLFAL (rAATPLE of a
caIcHIates.the position of the correcting |lens 15 by

SgEPp neQ?%%?ﬁﬁﬁ%i QE?Cqﬁﬁhthépg a thermistor 96 showing a

specific example of a temperature detector. The first hall
element 94 detects the position of the correcting lens 15 in
the first direction X, by means of the first moving frame 51.
Also, the second hall element 95 detects the position of the
correcting lens 15 in the second direction Y, by means of
the second moving frame 52. The first hall element 94 is
provided at one side of the cylindrical coil 91, and the
second hall element 95 is provided at the other side of the
cylindrical coil 91.

At predetermined positions the first hall element 94 and
second hall element 95 detect the strength of the magnetic
force of the lower magnet 67b, and then output detection
signals in accordance with the strength of the magnetic

force. Based upon the detection signals from the two hall
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the therm stor 96 detects the tenperature in the

vicinity of the coil assenbly body 93, and when the
tenperature in the vicinity thereof has risen to a
predet erm ned val ue or above, tenperature correction

is perfornmed in addition to stabilizing inmages

dilaneres by4 camer @sshakecodt ¥bbr ahi@n 1 cdiRadd kene Th8sition
i mge stabilizer 5 with the above-nmentioned structure

ds,tHeor a di.as - F
ol R Ry RS R g bR B 0y e

- f ' orti er.86,, and, t he.
A AR 9 o s R RS 1L T kb ey of
to which_ the flexible printed circuit. board 87 is ,
et bar DSHELY PRETC R e h s bols GeTr s in the
t.he coil supporting mnenber 86 and the two coils_ 88

Vaird Y9t Yalr@GtGidfe a3 Tt U@ dEedeies Thilred pyekee 68p above,
of the yoke 66 is inserted into the hole of the

teyPieF@tiuEsl cePrroctopnt hi scoidenfssamd y Jody ag8ition  to
fromthe lateral direction, and the | ower magnet 67b

sftiadd izdngheinaymy slufaeé bfy tdwndmweshpkeceabbhibration or
opposed to the thrust-generating portion 92 of the

thyl ladei.cal coil 91. At the sane tine, the upper

magnet - 67a i s opposed to the upper surface of the

fl atroi | 188geThUseaidie: 4dy USt- genarat ihd POXLLO0Snent i
89a and 83b Of the flat coil 88 and thetg% &56P88mentioned

S§puustfens 240 SOLALPR, 92 Sloble ol MOLERl Soirec, as

nd _67h,
s%own in FIGS. 20 to 22, the flat coil 88 is fixed to one

surface of the «coil supporting member 886, and the
cylindrical coil 91 is fixed to the opposite surface to
which the flexible printed circuit board 87 is connected.
Thus, the coil assembly body 23 in which the coil supporting
member 86 and the two coils 88 and 91 are Jjoined is
constructed.

The lower piece 66b of the yoke 66 is inserted into the
hole of the cylindrical coil 91 of this coil assembly body
93 from the lateral direction, and the lower magnet 67b
fixed to the inner surface of the lower piece 66b is opposed
to the thrust-generating portion 92 of the cylindrical coil
91. At the same time, the upper magnet 67a is opposed to the
upper surface of the flat coil 88. Thus, the thrust-

generating portions 89%a and 89 of the flat coil 88 and the
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thereby constituting the electric actuator 54. The

coil supporting nenber 86 of this electric actuator

54 is mounted on the upper surface of the coi

supporting stand 85, and is positioned by the two

posi tion-deciding projections 85a and 85a. Then, the

il s tSURRRIHEHIG idP 95 bEXedeOon i@ drG@al coil 91 are
supporting stand 85 by a fasteni ng nmechani sm such as

rdhesieewelext tnkheysgcond, ypving, L« a'}{agtﬁﬁetfsaP%% theng 67p,
0

novi ng frame supporting portion 53a e fixed base

3 ' dt bear ' 82 .
Ao PP FRECREFen T neLBekiTg RO TEN 03 are [he coil
SRS A s AR s SR A Rounces

sub bearing portion 76 is positioned between the two
PedfienFRnEc R ard & stothesurpethinabstnd ify and is
portion 83. Subsequently, the second nmai n guide shaft

PPRiftd ongglddyt otlpentve apesthéobedeicngihgl esogfectienfsol5a and
bearing pieces 75a, 75b, 82a and 82b of the third

8ipai.n BEern Ngthporckiidn stpmoek fropr mbmbeirn gdeard ngixed on the
portion 82. On this occasion, the second main guide

cehaf tsubbd s iMessedndniBs tihe af odtedBiy ReaRARYsm such as
portion 82 to be fixed, but is nade 'slidable

akggarding the third main bearing portion 75. Further,

the second sub guide shaft 79 is made to penetrate

t he [ 0 he. t wo _beari i_eces 83a 51 and

83b 0 ’hgg'f%u‘%?%o@%b%%‘éhé n§*BEPt i%%n%%fegnd: Shgioving frame

bearig roove,78 %f th tﬁird,sub bearing portion 76.
SEﬁpPﬁlgn portion 53a of the fixed base board 53 from above,

and the two bearing pieces 82a and 82b of the fourth main
bearing portion 82 are positioned between the two bearing
pieces 75a and 75b of the third main bearing portion 75. And
the third sub bearing portion 76 is positioned between the
two bearing pieces 83a and 83b of the fourth sub bearing
portion 83. Subsequently, the second main guide shaft 77 is
made to penetrate the bearing holes of the four bearing

pieces 75a, 75b, 82a and 82b of the third main bearing

portion 75 and fourth main bearing portion 82. On this

occasion, the second main guide shaft 77 is pressed into the

fourth main bearing portion 82 to be fixed, but is made

slidable regarding the third main bearing portion 75.
Further, the second sub guide shaft 79 is made to

penetrate the bearing holes of the two bearing pieces 83a
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occasion, the second sub guide shaft 79 is pressed
into the fourth sub bearing portion 83 to be fixed,
but is nade slidable regarding the third sub bearing
portion 76. Thus, the second noving frane 52 can nove
with respect to the fixed base board 53 by a

garcedetrera neack di & fEH1C esu kbé@rirs%cl@@ﬂtﬁcbﬁ egti §dYihe bearing
nanely, can nove by the I ength obtained by

Fivacysne # hendi stranee Babwasd, & SHr f-ages
the two bearing pieces 82a and SZBBﬁ% FESE%ourtﬁ@nalgﬂl this

Rearding pg{ﬁé %%Jf&&%tgslaesgﬁg% %Wige” heé "Elto the

surfaces the two bearing pireces

najin bear |on 7 | ens flxed
ftp?glrrtt%onsglfa ot ]ﬂ{éqgf EP& POV ﬁa BEI?‘? a??@ 5 1¥¢des Rffe is made
eco ﬂéﬁDVIn frame 52 from above, and the two

ipth iRl BBTr Sthe beREdNINRAT ety i Ag-  Thus,

rtlon 61 are positioned between the two bearing
eec%%cqll@ T@d nB1bE bime hésecand mmien wéahi megwecet ofio the
71. Then, the first sub bearing portion 62 is
fée@idtibaeel Betasekn St3hebywoa hesrdaigempiieces diatamde’2bn the
of the second sub bearing portion 72. Subsequently,

sthentl Etremmiidng W, denshal§, 632h SmBREELYO thReNAHAE obtained
the bearing holes of the four bearing pieces 61la,

b§1@uhk¥héHEH51@h@fdﬂ%%ﬁﬂ&§tbQ§thQeQW'Kb&¥%£'%ﬁﬂ%£ces of

and second nain bearing portlon . thi s occasi on,

o ety ouieoghltyosils marsed |8, o i
3075 420k £ o 91 N SeEd TN PSRN Ly e
surfaces of the two bearing pieces 75a and 75b of the third
main bearing portion 75.

Next, the lens fixed portion 5la of the first moving
frame 51 faces the second moving frame 52 from above, and
the two bearing pieces 6la and 6lb of the first main bearing
portion 61 are positioned between the two bearing pieces 71la
and 71b of the second main bearing portion 71. Then, the
first sub bearing portion 62 is positioned between the two
bearing pieces 72a and 72b of the second sub bearing portion
72. Subsequently, the first main guide shaft 63 is made to
penetrate the bearing holes of the four bearing pieces 61la,
6lb, 7la and 71b of the first main bearing portion 61 and

second main bearing portion 71. On this occasion, the first

main guide shaft 63 is pressed into the first main bearing
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Further, the first sub guide shaft 65 is nmade to

penetrate the bearing holes of the two bearing pieces

72a and 72b of the second sub bearing portion 72 and

the bearing groove 64 of the first sub bearing

portion 62. On this occasion, the first sub guide
peiafibn6% 1 stPressed xeidt, 0 Hilte isemngnd $ubddeal Nkgarding the
portion 72 to be fixed, but is nade slidable

seR@RiddimAd nt Beat-hhit peek jBgarhng portion 62. Thus, the
first nmoving framé El can nove with respect to the

sec Vi ng .frane. y r t.erm ped, di stance in
theOEQ%égngdi;%%%{Tﬁggétbngﬁe y%ﬂggg n%g 9By ?%e f%nd?%de to
obtgingd fﬁ{ sgbtractin t he distance between,the
P§{EEF 246 fate s 5F T T e 1Y Sbéﬁ#iﬁ epitetesPeininnd Péfses 72a
of gge first main bearing portion 61 fromthe '
afst/aRc @héPReSRoORE ISt earimgc @oTsion e tamsl the bearing
beari ng £ieces 7la and 71b of the second main bearing
IEePVEOrP4710ENe  Fhe sfFokeuls6 biea nihigc ot hieiomo GPagneds this
67a and 67b are fixed is attached to the first noving
oframéobl. thReganditngsti guiidst ahladtti @6 of st beeypekd GHto the
the yoke 66 may be attached to the first noving frane
sbdohtl aglvaneearbelorgorthenfiTst tepVHEY A -2, 5buitS is made
attached to the second noving frane 52. Subsequently,
s10gaB k! L hin ' h |

eoantry e MO O PYATIRY PR &g Thues

L X egl: t] .53b e f4 x base boar.d.,53. On 5

t%%igﬂggggshgﬁ}ggheg%?%gn Qingncdﬁ?vﬁ1vﬁgj}ifFSEeF onf© the

the .l ateral %%rectigg, and the | ower piece 66b of the
s§8%%d6gov1ng rame by a predetermined distance in the

first direction X, namely, can move by the length obtained
by subtracting the distance between the outer surfaces of
the two bearing pieces 6la and 6lb of the first main bearing
portion 61 from the distance between the inner surfaces of

the two bearing pieces 7la and 71b of the second main

bearing portion 71.

Next, the yoke 66 to which the two magnets 67a and 67b
are fixed 1is attached to the first moving frame 51.
Regarding this installation of the yoke 66, the yoke 66 may
be attached to the first moving frame 51 in advance; before
the first moving frame 51 is attached to the second moving
frame 52. Subsequently, the coil supporting stand 85 to
which the coil assembly body 93 is attached is attached to

the coil fixed portion 53b of the fixed base board 53. On
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and the | ower magnet 67b are inserted into the hole
thereof. Then the coil supporting stand 85 is fixed
to the fixed base board 53, using a fastening
mechani sm such as adhesive. By doing so, the assenbly
of the image stabilizer 5 is conpleted, and the inmage

t3iabi btEZ@siSn M thed SETUdMI@shewn1 91 FI&ESri33eh0 bm the
i s obtained. The functions of the inmge stabilizer 5

l‘@ﬂé}atlhed?PcQ(Y@ioﬁjes‘éBHb%eSti&%#gﬁi@'é% %y Obko%eg yoke 66

The novement of the correcting s 15 of this im

a%taa . eizl%we% irr?‘agﬁ'xeé oé’ﬂ?dar yiz%seelre‘géi \rlfllé%? 0{16? }é%le thereof.

simul taneousl y supplying a drTving cu

ppropriate value to the flat coil, 88_and the ,
TR A S L GTYPRIE Y R RIb L 1 &5 o6t HM oF© 5angj Sixed base
the flexible printed circuit board 87. The flat coil
PO ren P Ihe iy ndr Fesbcranp echRNifis sughages adhesive. By
stabilizer 5 are fixed to the coil supporting stand 85
deyngeas® of thiee csidemhipporafi ngchrenbiona@s, smmbilizer 5 is
further, are fixed to the fixed base board 53 by
creaistell, t kedcdile isusgEordtang lsitand B5¢ith 4 héSructure shown
occasion, the thrust-generating portions 89a and 89b

ief Frls.f hat teoill7 88 abeaextended in the second
direction Y, and the thrust-generating portion 92 of

the 1 i fdidcabnsobt il ixtnﬁétef%@%iiﬂz%'}e fif&in the above-

direction X. Also, since wo magnets 67a and

R R o R
chRYe BB Tt L6 kTGt SLES, DY L1e YOKE €8 a0 oo
by selectively or simultaneously supplying a driving current
of an appropriate value to the flat coil 88 and the
cylindrical coil 91 of the electric actuator 54 via the
flexible printed circuit board 87.

The flat coil 88 and the cylindrical coil 91 of this
image stabilizer 5 are fixed to the coil supporting stand 85
by means of the coil supporting member 86, and further, are
fixed to the fixed base board 53 by means of the coil
supporting stand 85. On this occasion, the thrust-generating
portions 89%a and 8% of the flat coil 88 are extended in the
second direction Y, and the thrust-generating portion 92 of
the cylindrical coil 91 is extended in the first direction X.
Also, since the two magnets 67a and 67b fixed to both ends

of the yoke 66 are provided above and below both the coils

54




manner as to vertically pass through the
thrust-generating  portions 89a and 89b of the fl at
coil 88 and the thrust- generating portion 92 of the
cylindrical coil 91. Meanwhile, the yoke 66 and the
two magnets 67a and 67b are fixed to the first noving

gfer aifRl i hadrll nghdile 1 COrNBetd NG | RASHAS: ¢ ThErcuit formed by
correcting lens 15 is supported by he first quide,

ol cbesabtend e5k 390 AIATP By MgngiOUeile o s
[ ., Furth th ' | .

UL EEULID AT 8y ARy M5OR8 eracing

e G R R DR -

board 53. Therefore, with the action of the first
g9gicdetand secsaangdrdef the cvlioeriingl read 25.is

freely novable both in the first direction X and
secdfrRmiilriels,i obhey wokhi B6a aurcedeter hwoedaganys. 67 amd 67b
electric current is applied to the flat coil 88 at
apeesditxed heccel etie | CECust enfiolriays ifkakde $AcCONtblding the
direction Y at the thrust -generating portions 89a

carde89bnbeqause 1the ﬂHHL@%rﬁgﬁﬁiﬁﬁiﬂgnQOﬁSi9@35ﬁ§§orted by
and 89b are extended in the second direction Y.

.thei%ﬂ%§¥*ﬂdﬁhe§iﬁﬁfbﬂhﬁagaQW@jfﬁr d U 9fn hfr?y%n51, in a

magnetic circuit acts in the up-and-down rec
my BB Forabisty ait dut o The 1or 6T uTrecki Btk G6ebegh o the
the 55 magnets 67a d 67b and the yoke 66 according
S?Soﬁaefﬁoﬁr DG Y. g rFLHIéthelifvus*;g?héorifﬁ@tciﬁav#ﬁgs 15 is
frame 51, to which
supported by the second guide, which has the second moving
frame 52, in a movable manner in the second direction Y with
respect to the fixed base board 53. Therefore, with the
action of the first guide and second guide, the correcting
lens 15 is freely movable both in the first direction X and
second direction Y within a predetermined range.

If an electric current is applied to the flat coil 88 at
present, the electric current flows in the second direction
Y at the thrust-generating portions 8%a and 89> because the
thrust-generating portions 89a and 89 are extended in the
second direction Y. On this occasion, since the magnetic
flux of the magnetic circuit acts in the up-and-down

direction wvertical to the thruStwgenerating portions 89%a and

89b, force directed in the first direction X acts on the
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the yoke 66 and the like are fixed, noves in the first
direction X. As aresult, the correcting lens 15 held

by the first noving frame 51 noves in the first

direction X, guided by the first guide, in accordance

with the magnitude of the electric current applied to
ntdymefdsat 6 Toi &n@8 676N drlte idieyohands idccar@hRLt¥d CFleming’ s
current is applied to the cylindrical coil 91, the

ledfciane crirent Thews iRet he rdd radyvdid esthal %18t o which
the thrust -gene rating portion 92 because the thrust

tHENgokat iy RARt iak 93 1S eéES”%@;éc{}htHerefsi r i the first

direction X. On this occasion, since e maghetic

f..t etic circuit, ac in_the - angd-do

et ChE, £aFeRbihetBn, ot Teehthdr oS pho chehd by the
fg%,tforce directed _.in the second direction Y acts on

EliYery EFAMEnd 6 P Ve A HehS) okl B Sk e ¢y Xo guided

Flemng' s left-hand rule. Thus, the second noving
by & 52 Gy 313 9E t hbn seespgdaneecwilsh Yhebynamwidgidsf of the
‘the first noving franme 51 to which the yoke 66 and
eflgetiriike careehiixsgplAedatpesbkt flahecoolr 88ti ng | ens

15 noves in the second direction Y, with the first

nmoviarg fhanethél kaddsetondnmevicrd riicamrarguiidediylied to
the second guide, in accordance with the nagnitude of

thie cgligeiadicaqurdent oapplined dixdie CVbipdehcalk16Qk! in the
91. Also, if electric currents are simnmultaneously

Fgpot dkgorthe, Tt g0 D LR IR Bl o
SN T R N LI S
first direction X. On this occasion, since the magnetic flux
of the magnetic circuit acts in the up-and~down direction
vertical to the thrust-generating portion 92, force directed
in the second direction Y acts on the magnets 67a and 67b
and the yoke 66 according to Fleming’s left-hand rule. Thus,
the second moving frame 52 moves in the second direction Y
by means of the first moving frame 51 to which the yoke 66
and the like are fixed. As a result, the correcting lens 15
- moves in the second direction Y, with the first moving frame
51 and second moving frame 52 guided by the second guide, in
accordance with the magnitude of the electric current
applied to the éylindrical coil 91.

Also, if electric currents are simultaneously applied to

the flat coil 88 and the cylindrical coil 91, the movement
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in a conbined manner. Specifically, the correcting
lens 15 noves in the first direction X due to the
action of the electric current which flows through
the flat coil 88, and at the sanme tine, the
correcting lens 15 noves in the second direction Y

wipecHeo #ha a@ipna@faﬁ@et@él %ﬁéxﬁﬁ@%?nEhMEQtﬁﬁgﬁkﬁ\él coil

t hrough the cylindrical coi a Ttesult,

01 1eGth ngrl idﬁsﬂgW§sbéQnapgbﬁggﬂgh diJgetio .eFPefformed

thereby stabilizing 1mages o €ns Syst€m

.23 sh anot her enbodi pent .af t abqve-descri bed

B B A oPTBA | NEERT CPOLY S | ko oistaqy lens 1S
coil assenbly_body 93 is assenbled in a different

THvESct +on,tgndf1Fes COmsSitents Ar éUs ntParthe 2fibsen ®f the
the above-described enbodinent. In this enbodinent,
lifetEdia ayskail ywhoah) Fiows thmcarhedthe flatxewiBasi8, and
board 53, with the Iengthwise direction (direction in

afhitdle samsr Usimagensratdomyreoririon erext Bhdsgved dnftlaé second
coil 88 being directed in the first direction X And

dd ryckeofib Yt clwdi eh BRgNetsibRac@Enad e’k aser rifd X@grisnt which
attached to a first noving frame 51 such that the

fllenat v squgh r egll oy Dindhe-yoke 66 (§he magnets BLa1t, the

and 67b as well) corresponds with the | engthw se

Aiectigp ofefde sf lng#vegsoi §,88 J{‘Sé{?ﬂg[e'd ftc:%;i%%t, thereby

-generating portion cylindric Coi
X ed in.the secqond. ditection Y perpendicular to
SRR PP hageRoR EXtrg PR, AustasbZol thi s
enbadi nrent, when an electric current is applied to .
the 4Gt <bi $h@8S BRETHBFcEMRPEAMRAICIPTa the above-described

electric actuator 54. 1In this electric actuator 54A, a coil
assembly body 93 is assembled in a different direction, and
its components are similar to those in the above-described
embodiment. 1In this embodiment, the coil assembly body 93 is
attached to a fixed base board 53, with the lengthwise
direction (direction in which a thrust-generating portion
extends}) of a flat coil 88 being directed in the first
direction X. And a yoke 66 to which magnets 67a and 67b are
fixed is attached to a first moving frame 51 such that the
lengthwise direction of the yoke 66 (the magnets 67a and 67b
as well) corresponds with the lengthwise direction of the
flat coil 88. Therefore, a thrust-generating portion of a
cylindrical coil 91 is extended in the second direction Y

perpendicular -to the first direction X.
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second noving frane 52 noves in the second direction Y

is generated. Al so, when an electric current is

applied to the cylindrical coil 91, the force with

which the first noving frame 51 noves in the first
direction X is generated. FIGS. 24 and 25 show anot her
enboth ek 04 sé Ner abRVe- [8SEIhdRE, CPhbn agsedPLYr POUYcurrent
93. A coil assenbly body 181 shown in this enbodi nment
idsegpy 1665t d | BheCOl1ar8808S 255 SONLOPBLELUAG, which a
part-of a first driver, and si m arl'y uses” "a second

flat cail 183 as_a cqi, constituting part o ., _second .
sgriver vy Plafel 3¢ abodes Mo s EhbSCEION ¥ is
elliptical coil portions 182a and 182b di sposed side
IEeLpded- aftdSPne¥bepwd e GilleShEiG Y Treda IehdPieded to the
are equal .in size and shape. And, simlarly to the
cylandgdicplagdinl t ke f thet fomesodivent vhige paet fdherte moving
the two coil portions 182a and 182b are adjacent to

feamhk Ofthmovies tihethewifdirbwi sérdictéohi @nis(ybaethtst.
direction X) is a thrust-generating portion 187. The
secaizS ] ag4caind 183 BRSwt h@ctae Sdribisd iiehtaSothehe above-
first flat coil 182, includes two coil portions 183a

daBerib8adb.cAand hased 10 Ustygener atd ng, por 5geemﬂ>§§h body 181

These two flat coils 182 and 183 are di sposed suc

SBBQB til'hei Eh_ILQr lé?r@o'odg_‘ﬁlgﬁrtatﬁg% pgr tj]*ioxrksc ;Jﬁga?n%ojiq,s 182 as a

I ntersect each other a rg ngles, he coi |

ssenmbly, body.181 i s, construycte . the first flat

BET T ERRS B ATH: RATL §hofe Ut O S ISy uses
printed circuit board 184, which serves as a coi

As i n§laEnisil ahd3t fe sBcoilk | genesikuLssIpaarf of a

fixed
second driver. The first flat coil 182 is formed of two

elliptical coil portions 182a and 182b disposed side by side,
and these two coil portions 182a and 182b are equal in size
and shape. And, similarly to the flat coil 88 in the first
embodiment, the part where the two coil portions 182a and
182b are adjacent to each other in their widthwise direction
(the first direction X) is a thrust-generating portion 187.

The second flat ceil 183 has the same structure as the

first flat coil 182, includes two coil portions 183a and

183b, and has a thrust-generating portion 188. These two
flat coils 182 and 183 are disposed such that their thrust-
generating portions 187 and 188 dintersect each other at
right angles, and the coll assembly body 181 is constructed

by the first flat coil 182 being fixed to one surface of a
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to the other surface thereof. Further, in this
enbodi nent, one nagnet 186 is attached to the upper
"~ piece of a U shaped yoke 185, thereby constructing a
magnetic circuit. Regarding the magnet 186, its
| engthwi se direction is set in a direction

MesaYd gt Bited OciPEuL O Bohra A8NEr afh Noh POELLER @k a coil
the first flat coil 182 (the first direction X) . The

s% o rassemtileriady 181 wid hsthe, jakoye- %ﬁ_r'f§§jbelng fixed

ructure S|n1larly to the above descri

t%”Q%%' g&%gge %hﬁgéggble to secure Iarge thrust-

generatlng po ions i"'tion to storing the flat

“coi | 82 and 183 . withjn a predeterm ned space, and
" the "5\‘)?1%1?]]% Tof 1R hEDHRyPEROEARCRE sAREl IGIRed. Wi dovepttached

in the case of this enbodinent, it is possible to

tRak&ENthe WRIT asRefg y pbdya 1@TS@@@§|ddeﬂfai’d<l%/ tIi: i nthereby
conpari son with the above-described coil assenbly
Choayrog8tand tthusadret iwhoterofiit he Heyhrdingnthbe mmpet 186,
thin. It should be noted that a coil assenbly body of
ian ileagehwisabilirzeriaacasdistd tim an eihasi mntpfpdd®icular
present invention can be constructed by conbining two

t oY lthedrdiaalst GRiNeT AtaaRt BSrtddh thE SthaSei kR F1WR coil 182
cylindrical coils are "disposed such that their

Eﬁéugarlenaa%beg?ﬁ% fio Otﬁsefsae% Wapp r At Jpith the

rlght angl es and face’ eac i'ng

PRFSERLSGIDSE, S BoFBRaEs AR e pbegmtpecrsnes
e%% gagg ¥sthr£§£eéo {Qe Sgéglé{etrﬁ%rngggﬁrénuagggg;té%rust—
generating portions, in addition to storing the flat coils
182 and 183 within a predetermined space, and the whole of
the device can be small-sized. Moreover, in the case of this
embodiment, it is possible fo make the coil assembly body
181 considerably thin in comparison with the above-described
coll assembly body 93 and thus the whole of the device can
be made thin.

It should be noted that a coil assembly body of an image
stabilizer according to an embodiment of the present
invention can be constructed by combining two cylindrical
coils togethér. In this case, the two cylindrical coils are
disposed such that their thrust-generating portions

intersect each other at right angles and face each other.

And by applying the magnetic force of a magnet to both the
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correcting lens in a first direction and second
direction. Also, as opposed to the above-descri bed
first enmbodinment, a cylindrical coil can be fixed to
t he upper surface of a coil supporting nmenber 86,
being used as a first coil, and a flat <coil can be

tﬁk&%@—b@n@&@thﬁge %éyﬁiéﬁg oinacﬂﬁﬁﬁhplelgr'ﬂged OSSlble to

circuit board eing used as a second co
e odi:ngnt sc e 0
o ngt‘*%mg,#e?@%e?ﬁ% i3 CRRenbeBlR: gzﬁs@-zi‘r%ak 55, o
rovided with t he COIIS 88, 91 and the
CPF%S&*C&S@ 685 1 2ach S&oa%r%%tl%eag}ﬁkéeé@%ﬁ%%ctm-
nets 67a and, 67b are fixed to the first noving
Aflrs e 351, CRARF Yhritt thgeAbPIad By rappry thdg sél @f%hqcblment a
currents to the coils 88 and 91, is applied to the
cyildadsicahecyoheced Red fikedmigndthe WremmilEAre@hs coil
to nove the correcting |l ens 15. However, an inage
sspgbirtingr mamberdBhg beiag ezkeodiarent fdfrdthe:oirilr,e&ﬁm a flat
i nvention can al so enploy what is called a noving

cogill cont bed figagedopposed Uwdie ARPWRSTRIT iONEEMVIidGprinted
magnet nethod, in which the yoke 66 and the magnets

c@féu@ﬁdbgggdagﬁ ﬁéfﬁe hechhgsfLxed-bage-pprd 53, and
the coil assenbfy bod 93 is fixed to the first

”DVWH%fJ égé%délﬁéH“%ﬁL$§a ‘Héﬁh}@ﬁas S RQQII% dlled a

what 1's ca noVi ng nagne

th mbodi.nents, the . fl t ed t b
I35 FROTEGH | MaLlanl v Tholh 80 P Larohb ASARTRI abod

pr edet er m, ned glace because the coil assenbly bhody
PEGVISef] Witint 5ENE WOl K adkS otk (BB3. the aike 1% fixed to

the fixed base board 53; the yoke 66 and the magnets 67a and
67b are fixed to the first moving frame 51; and thrust
generated by applying electric currents to the coils 88 and
91, is applied to the side of the yoke 66 and the magnets
67a and 67b so as to move the correcting lens 15. However,
an image stabilizer according to an embodiment of the
present invention can also employ what is called a moving
coil method, as opposed to the above-mentioned moving magnet
method, in which the yoke 66 and the magnets 67a and 67b are
fixed to the fixed base board 53, and the coil assembly body
93 is fixed to the first moving frame 51.

It should be noted that according to what is called a
moving magnet method as shown in those embodiments, the

flexible printed circuit board 87 of the coil assembly body
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result, since it is not necessary to secure a space
for allowing the novenent of the flexible printed
circuit board 87, a device can be small-sized.
Further, since it is not necessary for the flexible
printed circuit board 87 to nove, increase in

gEsésh apee fawedd dd & prunatgai peaBt1aROf Be’teause the coil
flexible printed circuirt board 87 is not caused

a8 &oay hes | 9_§df9§<eﬁh%oeltﬁ%t Il %f"i‘f:tk%?gé)rb %O§§ As a
not |ncrease t he correctlng ens can sure
by I Lhrygt wer _consunption can be

gﬁ%gd %§H?%meﬁ?n§%ele ggegﬁ?anﬂgjaﬁ&Ouéﬁ 1D thgce for
gg_ls 881§}d 91. The ngge stahili,zer 5 having the

SYENad 1T JROTRER bicP fr £08n 0 eGS0 rE 1 off t @ikt board
to the lens barrel 1, as shown in FIGS. 1 to 11. The
§age deBRbFEi £8P D9 STakkrikardi ntBushkdepul Bédtceutitofis not
t he opening 48, provided in the | ower Dbarrel 18 of
Wsﬁarrﬂfelfowo@%,flfmdmkdw@ﬁjaﬁachlciok'rcnsictt imrgrd et is move,
attached to the |ower barrel 18 in a detachable
imgeese |im tiesi cemese t beihgage SlabkiurazerddfAeeidmMdE the
to an enbodi nent of the present invention is

feensbiecihednded difiduit GRePNEy deyissr abds8q, Cathbeerore,
attached and detached easily and swiftly. The nunera

98 hwn di HE eﬂ-é-c@ﬁgc 95B€ﬁat££gg4e§lo%%ngqt eﬁ_ fn(,croe e, the

menber which covers the imge stabilizer

[ 8 . ttached, to the barr 8 of
PRYCELTREPGhrss 15, &b AG0EE 4 Ont DRquBChy, B, cirdde, and
fastenln% nec anlsn1such as fixed screws. Next

PEBEFat FORSHFPEREY efélsy DemiEBcathe }:Pﬁénslcﬁﬁlﬂéllg electric

currents applied to the coils 88 and S1.

The image stabilizer 5 having the above-described
- structure and functions is attaéhed to the lens barrel 1, as
shown in FIGS. 1 to 11. The image stabilizer 5 is inserted
into and pulled out of the opening 48, provided in the lower
barrel 18 of the barrel body 3, from the lateral direction;
and is attached to the 1lower barrel 18 in a detachable
manner. In this case, the image stabilizer 5 according to an
embodiment of the present invention is constructed as a unit
to be one device, and so can be attached and detached easily

and swiftly. The numeral 98 shown in FIG. 11 and other

figures denotes a cover member which covers the image

stabilizer 5. This cover member 98 is attached to the lower

barrel 18 of the barrel body 3 in a detachable manner by a
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1 in which the image stabilizer 5 has been installed
is explained, referring to FIG 12. \Wen the
objective lens 7A of the lens barrel 1 is ained at an
object, light fromthe object goes along the first
optical axis L1 and is input fromthe objective |ens

FER R itrhe nlé@iaQﬁs‘ﬁ{ sSke Lens 1§{£§fh &0y s, ON this

occasion, |ight passed through the ObJeCtlve | ens
by r fter, t hat vVes
towar%g% O%%f)éﬁ 6%; OP ggg@%n osgterhca Ola?;rth{glens barrel

SpeC|f|caI ht mhlc been | ected in. the

Rt i e s SpaBLAZERr cughophe SR ot Sranded is
7C of the first- group Iens 7 passes through the
expdeddsgrodsiseid g ta HdG hrlr?g giB\eR |eis P iant v lens TA
fourth-group lens 10, passes through the seventh |ens
of1 Ahgndleme barrettiingsl evignetb af anhebfiebth- drighy from the
| ens 11, and passes through the optical filter 14,
obber:ebygcﬁ@s madgngn thwagéiestr egpondiingakdst A a)dixjieots input
on the focal plane of the CCD 4. In this case, at the

firone tofe shoRidtigre Vies CAEE@ SHakensand WbkAd e esystem
not applied to the lens barrel 1, light fromthe

20b] Gt DY escLhs pugh £agh: GeNL £84 POLELO%, O nd NSoiective lens

first-group to fifth- group Ienses al ong”the optica

Xi:s, L t | I nd_secaQn |caI is
2 Ssasb%ﬁ(%é B3 thggso SHf0 e G AL aﬁd S‘Xcan moves
for redete m ned position . on
t%égrei gﬁ%{ Czr.ng 62tARd SRCERGe! Ioé’ﬁtlcaﬂ'ag@X1s L2.

can therefore be obtalned wi t hout i nmage qurrln%
SE%thleaéégd light which has been reflected in e prism 7B

and which has passed through the second 1lens 7C of the
first-group lens 7 passes through the second-group lens 8,
the third-group lens 9 and the fourth-group lens 10, passes
through the seventh lens 11A and the correcting lens 15 of
the fifth-group 1lens 11, aod passes through the optical
filter 14, thereby forming an image corresponding to the
object on the focal plane of the CCD 4.

In this case, at the time of shooting, when camera shake
and vibration are not applied to the lens barrel 1, light
from the object moves through each center portion of the
first-group to fifth-group lenses along the optical axis L
(first optical axis L1 and second optical axis L2) as shown
by the solid line of light 64, and so an image is formed at

a predetermined position on the focal plane of the CCD 4,

62




On the other hand, at the time of shooting, when
canera shake or vibration is applied to the Iens
barrel 1, light fromthe object is input to the
first-group lens in a inclined state as shown by the
chain line of light 6B or shown by the broken |ine of

dightnbexAM1Reath QhabBe ddM StthededeR el Ood i TdGMHAUP without
| enses, the incident [ights 6B, 6C pass through the

ieRpe D1 d8viRt g oy R they second optical axis L2;

hovever, 1t I's possible to correct the canera shake or

the Lik y ing_the correcting |en 5 by, a
predé%e?ﬁ?ngggggn%ﬁﬁa’i %aéglrdﬁ%%%‘%ft%???ﬁé?%ﬂmﬂ%?n camera
hake or the like. This nmkes it possible to form an ,

Gt FTPFEbithr fitnetPP bhRTt Fon (O (FRF oBAF TBfane Light
of the CCD 4, and an excellent image can be obtai ned
Ipme| thenabPhect mige BMut n§o Celner of statkegranibr degirgn in a
or the like regarding this lens barrel 1 is detected
i lnwads dfate bhar shetwectby. tAs tdhsin blunedetecloghta 6B or
gyro sensor can be used, for exanple. This gyro
shensoby Thenstraldeed liimea «@neightosly. alzangadt hot hthe first-
| ens barrel 1, and accel eration, angular velocity,

gaiog db rAcEdl-gralipon e d hard ke, Whiaht actyis the 6c pass

| ens barrel 1 caused by a vibration, canera shake and

tm%uphkec_rfg PenHhO! oaggeatfe;;ng hands aLg 98&8&56%551%11 axis

I nformati on detected gyro sensor, such

ccel eration and, angul ar., vel Qci t IS s lied to a
L?én?%bégiﬁﬁ(éi ahd Pﬁglgﬁgcgf1é&ﬂﬁ?ﬁﬁoﬁg%SCgﬁefg shake or
gri en and controlled such that the first noving frame
tBE id kfobdd MON 1P HPer SO THE o 90 1 &pohgeredeermined

shake
amount in accordance with the camera shake or the like. This

makes it possible to form an image at a predetermined
position on the focal plane of the CCD 4, and an excellent
image can be obtained by eliminating image blurring.

Camera shake, vibration or the like regarding this lens
barrel 1 is detected by means of a blur detector. As this
blur detector, a gyro sensor can be used, for example. This
gyro sensor is installed in a camera body along with the
lens barrel 1, and acceleration, angular velocity, angular
- acceleration and the like which act on the lens barrel 1
caused by a vibration, camera shake and the 1like of a
photographer’s hands are detected. Information detected by
this gyro sensor, such as acceleration and angular velocity,

is supplied to a control device, and the electric actuator
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in the first direction X, and the second noving frane
52 is noved in the second direction Y in response to
a shake in the second direction Y, thus allow ng an
imge to be formed at a predeternined position on the
focal plane of the CCD 4. FIG 26 shows a second

sehodidqmnterDfardy | &6 R TR s @OCONHNGRO EPB PRSPy frame
invention, and its structure is substantially simlar

510 itéﬂ'(?ncﬁ%’eirg%ﬁéi ?Egs‘é‘"’lla‘i%g%% e%sg%chfésggclrllrsé tgoodzi/ shake

| ens barrel 1 includes a |lens sys
.3, | fag i ma stahilizer 5 and the 1like. ,
l%hgﬂﬁéns s§£f§%¥€@ ag f Ve?aaoﬁbe|éﬁ§&$'.@RMﬁQﬁ1 ame 52 is

luraljty, of |lenses are disposed on the sanme optical _
e 10 ehe BEFPER KUGRPOE Mibpbr 68 (RSRGARRSLRS ot fihake in

lens system?2 in a fixed or novable manner. The

thea gerconds g et iprecD obhueveblenbmingna igpesi ftic be formed
exanpl e of an imager is disposed on an optical axis L

agf at pgedetsraysednp2sandons cal sbef fredlt plahkeoliathel CCD 4.
body 3. The image stabilizer 5 is attached to the

bar rellG.body 3showsals0 seicabid | 2e5c4ages Adrthe henAs barrel
system 2. As shown in FIG 12, the lens system 2 of

atherbeng @rtek lpisSs&QRRSLERA RS 3158 ARSI Bk€ucture is
I ens including five group lenses 7 to 11 in which

sfﬂo¥§ah€ﬂ§lggi0]9§§m?F §r di 15.’8.051?}91? yo%}%éx?ﬁ—eégé@r%éé Caémbod:Lment .

axis L. Spe I ca , simlar
2 i bed enbodj nent, r.egarding the coll apsib|e
SBRSYELGEITLY ofh ofPh: bRERE ol DL NdRs, ot HETD SEaFST 2, a
axis. L of the lens system2 is bent into an angle_of
bﬁﬁﬁ?%xibﬁﬁl@’el 98B gypager 4, an image stabilizer 5 and the

like. The lens system 2 has five-group lenses in which a
plurality of lenses are disposed on the same optical axis L.
The barrel body 3 supports the lenses of this lens system 2
in a fixed or movable manner. The imager 4 such as a CCD or
CMOS showing a specific example of an imager is disposed on
an optical axis L of the lens system 2 and is also fixed to
the barrel body 3. The image stabilizer 5 is attached to the
barrel body 3 and also stabilizes images of the lens system
2.

As shown in FIG. 12, the lens system 2 of the lens
barrel 1 is constructed as a collapsible lens including five
group lenses 7 to 11 in which five lens groups are disposed
on the same optical axis L. Specifically, similarly to the

above-described embodiment, regarding the collapsible lens
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the prism7B. Accordingly, a first optical axis LI is
set on the side of the first lens 7A that is an
objective lens, and a second optical axis L2 is set
on the side of the imager 4 (inmage focusing side)
that is in a direction perpendicular to the first

Bttt o BXtEi bl cbilnapsdbhecticds Whih oppiesseaksst BE of the
first optical axis LI at an angle of 90 As shown in

l':elnc.\é‘S Sy%6cén9 29 §ngeﬁEh§ﬁtE' aur %‘?‘1 or e ng ékﬁr :?*xﬁ&‘&éw €9p° by

of the five group enses 7 to 1'%
o | SI t o -the ab ve-describ
é%o%jgmmen 7. | cajtneglé[Xpl anajtlfso%solftn]e?% fa)éjrse 'L is set on
mtte Y, cture of the |lens barre
eho'sll&dnd’% Ehse I‘le]r@tsylsst itdakihFap Phlepetve lens, and
above-descri bed enbodi nent, and so expl anations
3 & ARE ISRk t2E sl el . SRegaPdithS tHeld erfs W rigrager 4
1 according to this second enbodinent, the imge
(dmapiel iferusineg gidal | yhdicf fier et fr ahh redizitorof pé heendicular
above-described |l ens barrel 1. The image stabilizer 5

taccah@di ngf st hi spsiecand erbedi nent (i greeatdiyrection which
different fromthe inmage stabilizer 5 according to the

iabeveedescithbedierbodpi®phl hRikhat LReadr bugiayskespey .
of the image stabilizer 5 in the second enbodlnent IS

congtd UM Seh A5 ArESI l2€°¥bn§9s3é?&ier8t o ?;ﬁ.lerté'ke, since the

drive systemof the inmage stabilizer

TR St O R or 8 LS e 1o
n. combination with a
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duplicate explanations thereof are omitted. Similarly, the
- structure of the lens barrel 3 holdiﬁg this lens system 2 is
similar to the above~described embodiment, and S0
explaﬁations thereof are omitted as well.

Regarding the lens barrel 1 according to this second
embodiment, the image stabilizer 5 is greatly different from
that of the above-described 1lens barrel 1. The 1mage
stabilizer 5 according to this second embodiment is greatly
different from the image stabilizer 5 according to the
above-described embodiment, in that the drive system of the
image stabilizer 5 in the second embodiment is constructed
as a coil moving system, whereas the drive system of the
image stabilizer 5 in the above-described embodiment is

constructed as a magnet moving system. ‘Here, the magnet
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On the other hand, the coil nobving systemis a system

in which a coil noves in conbination with a

correcting lens 15, and a nagnet is fixed. As shown

in FIGS. 30 to 42 and other figures, on the outer

peri pheral edge of a correcting lens 15, a stepped

nRBFitiPn st enhi €8 18 exjendgd im appiftunf epgihiedl moves in

direction is provided on one side. Further,

oM RRE Wl ROSLEOB8: 3 5PeARd 135D are foryed on ¢

theruté} peripheré? ed§€§%?&tzgﬁgc%§fe§?§n§'féns 1%§ flxed'
vi di recess. in t positions orrespondi n ,

G BhESRLRY, LT Pk AT BS g png R 18 b ten in

fixed to a first moving frame 51. The first novin

ng
L MAES 1D (TR IR 1B F s ipdniens 15,
5la into which the correcting lens 15 is fitted;, a
G 12 fegd¢tpdst ifd#egib which is formed continuously
to one side of this lens fixed portion 5l1a, being
f ol detl shownt He fOIES of 38 drank2amrdd cottherchfagorks, on the
assenbly body 93 is fixed; and the like. The | ens
olitxed peoipharabladhas @f shapeoepssesppndieng t5f he stepped
shape of the <correcting lens 15, and has a fitting

 pbeheoh8 1Bt GrRCH st et LRIJECH NI &8RS G dehfid T €8s rection
A stepped portion which engages with the stepped

i@ﬁfﬁ:b%ﬂdééaoﬁf ohgesﬁaéf ecg‘&f‘lgr%%?,nst%&§sﬁ%%féeg¥vju?cﬁ% Portions

the peripheral edge of the I'ng hole _
a8EBld ¥E PRI PReELS. cEubher dhe Leneofied 690 of ene
oBREeeRRRg S O d By I S AT B TR L s etk toms
corresponding to a diameter direction. This correcting lens
15 is fixed to a first moving frame 51.

The first moving frame 51 includes: a ring-shaped lens
fixed portion 5la into which the correcting lens 15 is
fitted; a coil fixed portion 51lb which 1is formed
continuously to one side of this lens fixed portion 5la,
being folded into the form of a crank and to which a coil
assembly body 93 1s fixed; and the like. The lens fixed
portion 5la has a shape corresponding to the shape of the
correcting lens 15, and has a fitting hole 58 into which the
correcting lens 15 is fitted. A stepped portion which
engages with the stepped portion 15a of the correcting lens

15 is provided on the peripheral edge of the fitting hole 58

of the lens fixed portion 5la. Further, the lens fixed
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correcting lens 15. And the yoke fixed portion 51b is
continuous with the lens fixed portion 5la at one side
in the direction (first direction X) perpendicular to
the direction (second direction Y) in which the
two-surface wdth portions 51c and 51c are opposed to

At o2t hela Rabherpytsheeaof tihgidnopddidee Wsdth and s51c
portions 51c and 51c of the lens fixed portion 51la

c%rxere%%wd%g ad 1 £/L [N sgg%%ﬁn%%wﬁ sgréj%o@g‘d 15p of the

first “sub béaring portion ITSt™ marn beari
nd . 61b

1 61 ,
pr&@nggg ?%ggtmfgdet ?%11§H§CGS : ?ﬁac@oFﬁlon °lb is

in the first direction X, and a first main

Cg&t&émgﬁéf g3 pRReteifest bt PRELBERr G pileceaserdde in
and 61b in the first direction X The first main

th&i déigrerionl3 i(§irpkeddisepbinn b¥hri pgrperdbeuban to the
and 61b with pressure, and both ends thereof protrude
direettibe béaecogdpi @teschian arit) 61lm t ehtibe  odhesi teo-surface
The first sub bearing portion 62 is provided with a

whelahi pgrgion¥e564 apensie the bpbeesal dbr eathoBthAr.
first sub guide shaft 65 engages with this bearing

gr ogue thfk idutsicd isabl it nepnesyr e GRIdt RSSEMI dns 51c and
body 93 constituting part of an electric actuator 54

SHEan'% & drdn rffﬁ%&ﬁpﬁ?yfé fa ggérggggq%edegﬁgﬁist main

In the I rst rectl O secon rectio

kR bRt achen o he g Gasapntion 67y ne
fSEg eﬁ%éntgga%ghg %%%%ggky6%0%£59%Jéuﬂég¥f%§iégg%ggIéia and
olb provided with a predetermined amount of space in between
in the first direction X, and a first main guide shaft 63
penetrates both the bearing pieces 6la and 61b in the first
direction X. The first main guide shaft 63 is fixed to both
bearing pieces 6la and 61lb witﬁ pressure, and both ends
thereof protrude from the bearing pieces 6la and 61lb to the
outside. The first sub bearing portion 62 is provided with a
bearing groove 64 open to the lateral direction. A first sub
guide shaft 65 engages with this bearing groove 64 in a
slidable manner.

The coil assembly body 93 constituting part of an
electric actuator 54 that is a driver which moves the

correcting lens 15 in the first direction X and the second

direction Y is integrally attached to the coil fixed portion -
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having a nagnetic material in the formof a thin
plate, a flat coil (first coil) 88 fixed to the upper
surface that is one surface of this magnetic plate
86, and a cylindrical <coil (second coil) 91 fixed to
the I ower surface that is the other surface of the

ST | tthedl 81 Bs86mot8g eRdaE 81 .71 axi bhewhr s 88gs. 40 andg
circuit board 87 is p05|t|oned bet ween t he magneti c

ﬁlaﬁﬁu§6c§fg Eggeﬁ%hyn%rﬁﬁw9§: Acfﬂde%hgog%%%%%ﬁ% plate 86

plate 86 Is forned nte Clrcui

t ted [
pieh e%ﬂ%%ﬁ%%ﬁ%'?nt‘”“’#; h PRAF | Joetndoradhen Plate, a
fﬁgrln glrc its of the erX|bIe printed circuit

Frirs trsgHdti 88 Jiigtsd 46 Hae FBRFct$ortage that is

reinforcing the flexible printed circuit board 87 and

ogef FtE§ e oP fs eVl mgmagngtési IPlappdictyi mnderbesylindrical
whi ch prevents the part that supports the first

cpovi ngetoade c®L 1r Gh fdttedde toThdne |latweoniduBBace that is the
| evel ly-wound is installed on the upper surface of

othes magnébte pbat ecl@6, nidymetiel ngleltect Biccal byle end of a
connected to a predeterm ned wiring pattern provi ded

f0Bxibee DPhrexitkle drdtiad wddui §7boar o4t ibhed tween the
coil 88 1s fornmed of two elliptical coil portlons 88a

m§§9e§§9 gﬂ%@@s%‘é aHde Y c?e]]q.%dr-m:eﬁlt V@o po.rltﬂeorﬁ‘?agnetic

a and 88b are approximately equa eng
rent in

dtmmse directio t
p%%elr gngthAse:%nfgct? n. Thgrégtc §a35ﬁ ﬁH&tth ohdd' with
coi,l portions 88a and 88b are different

| ength o
pFEQ%EeF‘BFP‘B%WlB&/ngnSBFFH@tﬁ PoiRLeFi &8 166c wipeg and lower

surfaces, and is electrically connected to wiring circuits
of the flexible. printed circuit board 87. This magnetic
plate 86 has a function of reinforcing the flexible printed
circuit board 87 and a function of serving as a coil
supporting member which prevents the part that supports the
first moving frame 51 from rattle.

The flat coil 88 levelly-wound is installed on the upper
surface of this magnetic plate 86, thus being electrically
connected to a predetermined wiring pattern provided on the
flexible printed circuit board 87. The flat coil 88 is
formed of two elliptical coil portions 88a and 88b disposed
side by side. The two coll portions 88a and 88b are
approximately equal in length in their widthwise direction,

but different in length in their lengthwise direction. The
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yoke 66 to be di sposed on the outside of the short

coil portion 88b, the area of the flat coil 88 on the
flat surface side is kept large and the electric
actuator 54 is situated close to the correcting |ens
15, and so the whole of the electric actuator 54 can

e sl hhpi 28M. ljéH%thV\‘be_o%dio PQ&EEZP%r%%t@Rgng_B%Sbarﬂf €88b are

formed by winding “one coil wre. so, irection

{3 i ts [ ' IS ungd. 4 e ch tha

dmjir:fefrlg%égg plt(}e\A/e%@i%so%%%ﬁ edB,Syvon e 12% r% cjs%lulpff e%JtéCF% 66c of a
e flow in f.he sa direction at, )

%&ﬁ%s%ggéﬁ%r i Ty 56rS ngn83§“%n8ug§5dﬁhﬁg% EREermfrort coil

straight __in the | engthw se djirection and _are adjacent

RoF gﬁ}‘?er the @& Rifdt e sl it ecidn. BReqilt dithg  flat

this flat coil 88, each of the coil portions 88a and

geace fsidal 19 kRpt dEgest iangl hhe 8B8ebyracf asttenwitey 54 is

mechani sm whi ch i s adhesive, wth the |engthw se

- sditredtsdornclofse¢ heot whec aidr rearttiinansl &&a 18ndaf8b seeittge whole

directed in the second direction Y. The cylindrica

odoithed kliew tatiackedatort Ba kewebesyibage sigkdt he
flexible printed circuit board 87 fixed to the | ower

surface efcthbsi nBQE@UJﬁS pPhate 286 868']5:1 P he snglsy oédytv(\ginding

the <cylindrical coil 91 are electrically connecte
eterm n i ri tte OV ' e . . . .
ot BERICVAE o 08, BASIA B M A B cqpt, wive 1

tlexible printe ih
cylindrical coi

4 nd, 41 and other _figures, th 1 _

ngngro%%déﬁQﬁAFHC 69'3 ttéﬁ§ﬁ1a$h§paE%W%6rPF%nSBPp&ﬂ§d' an
enter so as to becone a rectangular cylindrical body

ei§cngHMQEr§ﬁﬂFiésf§Pﬁ€dq9ﬂglOW in the same direction at

thrust-generating portions 8% and 89b which extend straight
in the lengthwise direction and are adjacent to each other
in their widthwise direction. Regarding this flat coil 88,
each of the coil portions 88a and 88b is fixed to the
magnetic plate 86 by a fastening mechanism which is adhesive,
with the lengthwise direction of the two coil portions 88a
and 88b being directed in the second direction Y.

The cylindrical coil 91 is attached to the lower surface
of the flexible printed circuit board 87 fixed to the lower

surface of this magnetic plate 86, and both ends of the

cylindrical «coil 91 are electrically connected to a

predetermined wiring pattern provided on the flexible
printed circuit board 87. As shown in FIGS. 40 and 41 and

other figures, the cylindrical coil 91 is provided with a
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the shape of an angul ar cylinder by being wound by a
predeterm ned anbunt so as to have a predeterm ned
thickness in the direction of a stack. Regarding this
cylindrical coil 91, a thrust -generating portion 92
is fixed to the flexible printed circuit board 87 by

redtasieniarg smehanpspwWahchd sitf#dhegtue, s\éﬁ. thsthe become a

direction in which its coil wire extends ei ng

WreelRd airn céh%.nfd igztallgikg | o0 %< gﬁghgwe%n@l' gi.lcﬁeypgﬁned into

of the yoke 66 an wer gne [ ntegr

i.xe re are inserted in .the space portion at
e SBREET OF (HL CYITHRY oV LOIot01 PYALBEign pund by a
FI%E' 3Q, 42 and other figqures, the yoke 66 includes,
PIRCThFERL DGR CBO8BE &7 3F | 2 ¢t L BB S Bhickness
parall el and opposed to each other with a
1pr £b6t EiifrrEdoansling staspaceRegardngwidni s apvl tndoi pal coil
pi ece 66¢, which joins the upper and |ower pieces 66a
9and a66Hrufte-degienta tpicac ep@ficiors P2 ovsdédxatl teneclsd delexible
of the upper and | ower pieces 66a and 66b in a
prengebvicsie adiitedidoord 8hebgbya f psstaginmg r peesanded fdlich is
inserting part of the yoke fixed portion 51b of the

abhbstveDViiRG fthMRiDdect fbd hen | LEERl 10T eelinon, 0fe extends
the joint piece 66c. The recess 66d of the yoke 66 is

bBEAY Hﬁgegggdt D8 chU" posELOLs BELAGLAYy L he cOl |

assénb y oser to correcting | ens 15,

and .t hi recess 66d..enapl the. el ectri act uat or 54

to Be FUThar il 15| ShdthooYShS RS PhfleR SePfodEidet 67b
,tFe u r and | ower pieces 66a and 66b of the yoke 66
iEPEoHRREY Bdcuousr pLeces 20 and 900 OF L0e JOKE €6 son

at the center of the cylindrical coil 91. As shown in FIGS.
30, 42 and other figures, the yoke 66 includes an upper
piece 66a and a lower piece 66b, which are parallel and
opposed to each other with a predetermined amount of space
in between, and a joint piece 66c¢, which joins the upper and
lower pieces 66a and 66b. The joint piece 66c is provided at
one side of the upper and lower pieces 66a and 66b in a
lengthwise direction, thereby forming a recess 66d for
inserting part of the yoke fixed portion 51b of the first
moving frame 51, in the lateral direction of the joint piece
66C. The recess 66d of the yoke 66 is provided for the
purpose of bringing the coil assembly body 93 closer to the
correcting lens 15, and this recess 66d enables the electric

actuator 54 to be further small-sized.
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havi ng the shape of rectangles of approxinmately the
sane size as the pieces, by a fastening nechani sm
such as adhesive. These two magnets 67a and 67b
vertically opposed to each other and the yoke 66
constitute a magnetic circuit for the electric

act ugd Otfhé"'lm%?cbﬁ!rgél:&i o?n%hgaglwg)te'rc arf] TGUidr api ces 66a

menber i ncludi ng one yoke 6 magnets 67a

b &8 V88  Bhed y@%ﬂe&égﬁg”%&ge Oglaggfﬁg %ee'se%‘v“%nd 67b

act uat or e’ fla

neti circuit f Seco d eIe tric actuator. 54B

hESPREY DY { RESEE | Phart Saie Bi9S 08L FMRRIRT oty Same

ortlons 69a and 69b which project in the direction
ﬂﬁewh?éh the nﬁ§ﬁ€?§ r678Yand 67dsheelegt cagelanhse such as
provi ded on ends of the upper and | ower pieces 66a and
agbgsaiet heTheke 6670 Thegrey of ezt eddpéiib oresr 63w ldnd opposed
69b are provided mainly for the purpose of actively
tdeflett iothetrheandragnet y6ké o66e cohsthe utagretntadnke iantcircuit
67b toward the yoke 66 side. Specifically, actively

fdef land | ayetbeimagnetiacdor 68, ofsgdiei MRENEL S, 626aeart@!agnetlc
67b toward the yoke 66 side makes the magnetic field

catchihe ﬁ@QEle15%@u@§9@ebﬁe6§%k@n%ﬁgzgh ﬁﬁw&*ﬁagﬁ¥H§“67a and

to the magnetic field at the“cente er eof
ni y t tlc and thus
6(J§t e‘ir’ e?‘l’e%ceﬁ %1we %{éﬁc |rs ?l}tec PEn X art §he etectric
d_direction Y, e reduced re d|n p03|t|on
28EV8ELT o 28A fsoofmet ¥ she T Tekr Fieds dn@gnét fnagnetic
67a and 67b developed in the direction perpendlcular
CiBCBiEh fotthe? @ Brbughectricomaiatator 54B formed by the

cylindrical coil 91.

Further, projected portions 69a and 69b which project in
the direction in which the magnets 67a and 67b are extended
are provided on ends of the upper and lower pieces 66a and
66b of the yoke 66. These projected poftions 69a and 69b are
provided mainly for the purpose of actively deflecting the
magnetic force of the magnets 67a and 67b toward the yoke 66
side. Specifically, actively deflecting the magnetic force
of the magnets 67a and 67b toward the yoke 66 side makes the
magnetic field at the ends of the magnets 67a and 67b
further equal to the magnetic field at the centers thereof
(uniformity of the magnetic field), and thus, interference
between the first direction X and the second direction Y can

be reduced regarding position detection. Also, two flat

71




with or adjacent to the inner surfaces of the
projected portions 69a and 69b. These proj ected
portions 69a and 69b can be shaped to be rectangl es
or squares as in this enbodinent, but may be forned
into other shapes such as semcircles, semellipses

fnddddanges .t hef aRunees Thus, %gn @Ff'bel B6VELGped in the
current is applied to the two coil portions 88a and

d%yéégldﬁq éﬁfﬁ?fﬂ ‘&f'éb fgghéﬁé%g% C S |n 1n contact

Torce pro e nagnets and

e |on d| uIa to.the flat coil S t .

orceg d|r é%ﬁ% %Phe ?rgfuﬁFfeEPF%ﬁC?sad?g %Heth%rOJECted
si de of tg net s 67a and 67b according to

PELEHONG S Eiaefimq%aﬁ%br ul Erese| pEOigRERIaRILdSNS ©9a and 69b
current is applied to the cylindrical coil 91 of the
°$8coR§ eFBEPRflc Bet (ke orr SARNTERfetd favesespraduced this
by the magnets 67a and 67b acts in a direction
epbogangindyl aput o ntahe bhr ustrmgederattiongopbeti ashd®s seuch as
that force which directed in the second direction Y

seatisianlele semdeldafiptbe ERgnetsabdacandot’boagser di ng
to Fleming' s left- hand rule. The magnetic pl ate 86,

t he frlexi bligeRr iaf ed1gLt skt CLQ%IQ 81s tatﬂj%lf lat €91 lkhe two

88 and the cylindrical coil whi ch have been
t rlsiqer , | t Y.
5T fRpeite g rppath S@é"fazf’éyﬂokefez%@ﬂzéma?ﬁ%r
nets 67a_and 67b constitute the ectr
mé??ﬁga O T BT Rs PR piothi S g g 675 acts in a

constructed of a caonbination of the flat 00|I 88
d}ﬁepaapﬁggﬁﬁgqﬂﬂ}qg%qr to the flat coll 88, so that force

directed in the first direction X acts on the side of the
magnets 67a and 67b according to Fleming’s left-hand rule.
Also, when an electric current is applied to the cylindrical
poil 91 of the second electric actuator 54B, magnetic force
produced by the magnets 67a and 67b acts in a direction
perpendicular to the thrust-generating portion 92, so that
force which directed in the second direction Y acts on the
side of the magnets 67a and 67b according to Fleming’s left-
hand rule.

The magnetic plate 86, the flexible printed circuit
board 87, the £flat coil 88 and the cylindrical coil 291,
which have been mentioned earlier, constitute the coil
assembly body 93. _This coil assembly body 93, the yoke 66

~and the two magnets 67a and 67b constitute the electric
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portions 88a and 88b, the yoke 66, and the magnets 67a
and 67b; and the second electric actuator 54B is
constructed of a conbination of the cylindrical coi
91, the yoke 66, and the magnets 67a and 67b. Note
that, the yoke 66 is fixed to a yoke fixed portion

aMuora Jat errprentiioned fd e bage LA B H3 PY Bonstructed

fasteni ng nmechani sm such as adhesive or fixed screws.

C.&S é@%ia{koﬂoéﬁs%?é?t}ggdfggt As ?Lc%réd L%lg)\ﬁ{ul@i%nrﬂr %eqfe 51‘_2wo coil

is forne oard whi'chis “sli

t han the i rst i ng frane 51. The secopd novin

R hSTS5 %gsa FleRbpedt ScidRf e nels i 78 s Hg 67a and
1 in such a manner as to f it under it. At the
&ei 1ansh e t FREYR oRbC bV Agactrakers2 4Borre syl figcted of
tothe fitting hole 58 of the first noving frame 51

8 cqipoiadddra @hr bhghcwdiadsd calli atpiHasd1 apphexivwdeel§6, and
the same size as the fitting hole. On the upper

ther iagaedfs tdTias aselc @V .nowotg fuhaite Ghd sygMeovddleits afixed to
second bearing portion for supporting the first noving

af reotee $ixed gpoetd tabl e3mander ai N iher frhdsti Shd®CHiQRd base
X. The second bearing portion includes: a second nain

pbaagi @QGgig;tai Ofh e MU & N SURRRY ks Eﬁé?f E%S%d"i{%is{lﬁ%gicgﬁ fixed

shaft fixed to the first noving frane 51,
skheely slidable nanner; and a second sub bearing
portion 72 which supports the first sub guide shaft

£ W) LTI AL M SR i b e o o
fcr)rgz\éie?ig offr age fslzét t %%aigcov?}?ig}?i nisbngr..!i.gI%tf;)rthji%r:eglthan the
first moving frame 51. The second moving frame 52 is
assembled facing the first moving frame 51 in such a manner
as to fit under it. At the position of the second moving
frame 52 corresponding to the fitting hole 58 of the first
moving frame 51 is provided. a through-hole 68 which has
approximately the same size as the fitting hole. On the
upper surface of this second moving frame 52 is provided a
second bearing portion for supporting the first moving frame
51 in a slidable manner in the first direction X.

The second bearing portion includes:. a second main
bearing portion 71 which supports the first main guide shaft
63, fixed to the first moving frame 51, in a freely slidable

manner; and a second sub bearing portion 72 which supports

the first sub guide shaft 65 in a fixed manner. In the state
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IS provided in such a position as to be able to

support both ends of the first main guide shaft 63.
Specifically, the second main bearing portion 71

i ncludes two bearing pieces 71a and 71b which support

both ends of the first - main guide shaft 63, and is

iBY Qe Qe the- JPPREy SHET 208maf st he .seqand, fi‘é&‘ﬂ#ﬁ onto the

frame 52 in such a nanner as to protrude upwar

ste‘e%n@e%dﬂg‘rqoo %@ 7%% al}qll e&gn# h,srfﬁ‘c%%% ghéaro%tlon 71

bearing port are "f o hed apar o each

.t he di.st ance whi is th total of the ngth of the
1 BRI e atlg R GG % Hhd i HGE i eRpigpe both

X and the | en necessary for the first novi frame

e58St b Be| r#glt%é fia st OHAFEctSRAE D 6The EREHEAS dqadd v, the
pi eces 7la and 71b are each provided with a bearing

skerad ad rboper ks Qﬁrtth@nfrmstlnmw@utwe SleaftingB pieces
are inserted in those bearing holes in a slidable

- Thaneed, 7Alksothiiah thupstat ebobthwahdh blie thier i mmvinkgin guide
frame 51 has been fitted onto the second noving frane

shaftt Be,sapands pebvherid rRG poid |L?ﬁ>e312 I R igedid second
a position corresponding to the st sub bearing

mBOL hORrBde 5§p§ﬁ' Ei,enl Eymaﬁﬁgrsggoﬂg éPQtpﬁﬁé' {1 w%rd

portlon 72 includes two earlng plece /2a and

& URPer eQ?EH gx%c%f t'gg an 1%Ub @u‘é %hsre]a%fotnd main

65 e two béarin I eces are

de hol t ds of the 74
oBRPEhSee e Tndtie aEoRneds FRed %&q?rﬂs%a%@aptﬁar by the

holes wth pressure. This first sub guide shaft 65 is
digtapeegvhhch is the total of the length of the first main

bearing portion 61 in the first direction X and the length
necessary for the first moving frame 51 to move in the first
direction X, The two bearing pieces 7la and 71b are each
provided with a bearing hole, and both ends of the first
‘main guide shaft 63 are inserted in those bearing holes in a
slidable manner.

Also, in the state in which the first moving frame 51
has been fitted onto the second moving frame 52, the second
sub bearing portion 72 is provided in a position
corresponding to the first sub bearing ©portion 62.
Specifically, the second sub bearing portion 72 includes two
bearing pieces 72a and 72b which support both ends of the
first sub guide shaft 65. The two bearing pieces 72a and 72b

~are each provided with a bearing hole, and both ends of the
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a freely slidable manner in the bearing groove 64

provided in the first sub bearing portion 62 of the

first noving franme 51. The first sub guide shaft 65

and first main guide shaft 63 are set such that their

shaft center lines becone parallel to each other, and
flihestf | s@b goviey SHame 64 age MOMal] erbn thleef iBSiring holes
direction X, guided by both guide shafts 63 and 65.

W@t ha-dawlle surfiace fafrdhe 3ecandidmvi g fEangg tsﬁrééérted in

provided a third bearing portion for supporting

2F ynQYE??%%éa n%%ri' éﬂéd%béggﬁgngﬁﬁg%ﬂatgf provided

second direc perpendi cul ar

directi X.. The third bearing, .portion includes a ,
Pt P nd SFeab iR BAAH0h PRLEARRL H4 4o o b beditsg moving

ortign 76, The third main bearing portion 75, which
renelend T8f fhe sde oy FddenFradned 520¢ fhest imain guide
direction X, includes two bearing pieces 75a and 75b

Sped¥ el awe hsatpregdt dlrithethaimusbadt spaceravidynes become
~ fromeach other in the second direction Y, and is
parevilgéd on theh |owesrr sushdceref fhesseapvdmpvingme 51 is
frame 52 in such a manner as to protrude downward.

mbrebleo beartiig @ieees ddaeafdoddbx, arff BLOVLEARH guide
wth a bearing hole, and both ends of a second main

s@dirde ghagfhq7éswhich is extended in the second
direction Y are inserted in those bearing holes in a

[ I 7 hird b. b [ ,
;oLgﬁgn %BEQ%%FO6$H§%§%35%Eg%hﬁé&&?@ﬁﬂ ﬁﬁ&i%@n?g?m8f52 1S
t he 8t er, %H%Jgﬁ Ehe second

provide earing portion for supporting the second
moving frame 52 in a slidable manner in the second direction
Y perpendicular to the first direction X. The third bearing
portion includes a third main bearing portion 75 and third
sub bearing portion 76. The third main bearing portion 75,
which is one end of the second moving frame 52 in the first
direction X, dincludes two bearing pieces 75a and 75b
provided with a predetermined amount of space away from each
other in the second direction Y, and is provided on the
lower surface of the second moving frame 52 in such a manner
as to protrude downward. The two bearing pieces 75a and 75b
are each provided with a bearing hole, and both ends of a
second main guide shaft 77 which is extended in the second
direction Y are inserted in those bearing holes in a

slidable manner.
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noving frame 52 in the first direction X. This third
sub bearing portion 76 is provided with a bearing
~groove 78 nade in the lateral direction. A second sub
gui de shaft 79 extended in the second direction Y
perpendicular to the first direction X engages wi th

thISApggranh@rngngS a i
second nmai n gui de shaf?b$7 %%§££H§ dg P@ﬂﬂggU|de shal?rOVlded

r%rﬁnfé QL;} %tgﬁef Eégge?a%% b gsr enéisé:)éfnbtrl'ée second

pectlv e secon movi n
Q@Cln this %bx se oarg éé|r1such a man as
2 Vlfni BEPe| wn TASEl & TSY- 193D dnd & Hér third sub

figures, the fixed base board 53 includes a noving

% B0t ort iRiPB3ted vifit e @ dpeRBpRMASTQ@7e heS made
second noving frane 52 in size, a yoke fixed portion
iE3btprovialedirs ht eymaidty cand cant segood! ysuli tguitds sshaft 79
novi ng frame supporting portion 53a, and the |iKke.
cRtenged ngnf rane swppod | dgrpectiban B3aafpdhtd dulsed to the
base board 53 is fornmed of a flat board which has

fapproxdimde] yon theef38Be5i %0 tdS dHies SBELPINFOYLBIve 78 in a
frame 52, and the yoke fixed portion 53b is

s398hbNYOYS: 2 rone §d Qf 4 S, Jpyi Bgld%{ %ﬁ?ﬁ%u BROrdd % econd

portion 53a in the first direction e position

s‘aE tJ{EJ@VBHng R 1}‘1 p%&fx:&?r&n T?or% an f'iSa Slfé)%%%dboard 53,

correspondlng to r oug
2 |s ro ided, a throu h hole 81 which

rﬁsgecgﬁﬁﬁ&k’. el 8P ST AR 19 o BT ha< ¢ hF iRl e facing
68. A fourth 76 bearlng portion, which supports the
tgééoﬁéxﬁﬁvpﬁﬁefpﬁﬁédSQ iR gushi daBRanmEnAer tpnfifeover it.

second direction Y by neans of
As shown in FIGS. 29, 30 and other figures, the fixed

base board 53 includes a moving frame supporting portion 53a
which corresponds to the second moving frame 52 in size, a
yoke fixed portion 53b provided integrally and continuously
with this moving frame supporting portion 53a, and the iike.
The moving frame supporting portion 53a of the fixed base
board 53 is formed of a flat board which has approximately
the same size as the second moving frame 52, and the yoke
fixed portion 53b is continuous to one end of this moving
frame supporting porfion 53a in the first direction X. At
the position of the moving frame supporting portion 53a
corresponding to the through-hole 68 of the second moving
frame 52 is provided a through-hole 81 which has

approximately the same size as the through-hole 68. A fourth
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the second main and sub guide shafts 77 and 79, is
provi ded at both ends of the upper surface of this
noving frame supporting portion 53a in the first
direction X. The fourth bearing portion includes a
fourth main bearing portion 82 disposed on one side

Hé&ﬂﬂ%@fﬂéfﬂioévrﬁﬁléﬁ”s?gp@@@saﬂH&”égbéﬁ? ngﬁbggframe 52

porti on 83 di sposed on e other side in the

-.dj rect T r in _bearing,portion 82

i e DRl SR B R BB Y Bevainarns of
certain amount of space away fraomeach other. in the |

H& SFEF At SHiTo P ne %ﬁﬁ gglﬁ?o§Lagasoagtﬁ€duﬂE%rls provided

surface of the noving franme supporting portion 53a in

akuchoBl flififer s hF premardesuphara. The this bearving frame

pi eces 82a and 82b are each provided with a bearing

shHpPerting pawvtposi bBansn thet fierstddieeotitheXsecond

mai n guide shaft 77 inits axial direction are

presed ifitwrttthosedrdarg ngpdid e t oirhel fdewed.a Thaszth main

both ends of the second nain guide shaft 77 protrude

btartihg ogbstdenofgbheqivpobearisg pbesessfa amw 82 first
The bearing holes of the two bearing pieces 75a and

a{pBct9bnt e LALrd %hﬁ}tﬂegﬂbn%e% .itnigog)o?%i{a{ﬁlg\gﬁ%.%sed on

the second noving frame 52 are fitte
ond _mai n

ot i tion t ~both ends of this s .
CHo S S Hart 7 10 48 i hbTE CRRRREFOTTRE twb Bedfiigh main
bgieces 75a . and 7hb are apart from each other by the

PELRACEORATOR % tHRCIGISF 6Ot ReATemGt PIEC %ot féenand 82b
the two bearing pieces 82a and 82b and the | ength
Prekédsar Yifbr at Ger§aéBnamayRing If cRREeS2wey M@ jepch other

t he
in the second direction Y, and is provided on the upper

surface of the moving frame supporting portion 53a in such a
manner as to protrude upward. The two bearing pieces 82a and
82b are each provided with a bearing hole, and two positions
in the middle of the second main guide shaft 77 in its axial
direction are pressed into those bearing holes to be fixed.
Thus, both ends of the second main guide shaft 77 protrude
to the outside of the two bearing pieces 82a and 82b.

The bearing holes of the two bearing pieces 75a and 75b
of the third main bearing portion 75 provided on the second
moving frame 52 are fitted to the protruding portions at
both ends of this second main guide shaft 77 in a slidable
manne;. The two bearing pieces 75a and 75b are apart from

each other by the distance which is the total of the length
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second direction Y. Therefore, the third main bearing
portion 75 of the second noving franme 52 is supported

in a novable manner outside the two bearing pieces

82a and 82b, wth respect to the second main guide

shaft 77 fixed to the fourth main bearing portion 82
witide fixedhasepanth 53ieAbs0gothe fPuUsth Ssub Efe length

bearing portion 83 includes two bearing pieces 83

Al 830 Pr pyi-dag, i E@c@nﬁerﬁ&}ig}gfg?ggﬁed 2SR Cierggv\’\gy in the

fromeach other In the second ctron Y, an

i ded, . he _upper sur.face of the novi frame, )
E%%%%%ft%ﬁggcéég i off “53a 1 SUH % n&ﬁﬁértggrpo main bearing

Ijprglt.rude], pmgrd The two bearing pieces 83a and 83b .
Aré1&ch %r% i BBE WEORTE By LRI, SAnd st HaRsgdeg in a
sub guide shaft 79 is pressed into those bearing
Wﬂﬂ@gi%nﬂﬁ%ﬂﬁ$o@ﬁéﬁl@ﬁtﬁh@ﬁqwqﬂhﬁﬁﬁim@dpﬁﬂcest§Z@d&ﬂd 82b,
direction. Between these two bearing pieces 83a and

wglh, neaseaedaringthe osweod8 méithgut Her ahsufty biFarfiinged to the
portion 76 provided on the second noving frame 52
fengagesain bhatrhegseeendonubB2guifdehshafiked9bbBedboard 53.
slidabl e manner. Therefore, it is possible for the

thirg &b bpar iMALAA 0B Pk hdO¥8rRY 08 83 includes two
predeterm ned di stance in the second direction Y,

bgHque BXeEB@_%%Qogg a%%bg%%gﬁﬁﬁgﬁikgggégfhﬁ§ Lid NS ount of

wo beéaring pieces and i Xed portion
S T PR L PR, LS CLLA

rotrudi ng upward, and the supporting portion 84 is
nggbﬁg 4°Bn EBRe UPgE R ERE %S Giford MR Bemertgapport ing
pggﬁggn 53a in such a manner as to protrude upward. The two
bearing pieces 83a and 83b are each provided with a bearing
hole, and thé second sub guide shaft 79 is pressed into
those bearing holes and supported with both ends fixed in
its axial direction. Between these two bearing pieces 83a
and 83b, the bearing groove 78 of the third sub bearing
portion 76 provided on the second moving frame 52 engages
with the second sub guide shaft 79 in a slidable manner.
Therefore, it is possible for the third sub bearing portion
76 to move by a predetermined distance in the second
direction Y, guided by the second sub guide shaft 79 between
the two bearing pieces 83a and 83b.

The yoke fixed portion 53b of the fixed base board 53 is

formed of a roughly square flat part which has a supporting
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pi ece 66b of the yoke 66 is engaged and hel d by neans
of this supporting portion 84. Thus, the yoke 66 is
fixed to the fixed base board 53, with the upper and
| ower pieces 66a and 66b and the two magnets 67a and
67b opposing the direction of the optical axis. In

gdUtS. ASEs ﬁP§t¥9&§n§6uﬂﬁ¥rdpeaﬁﬁlQiﬁyégﬁ%%%#gniégﬁi&}on 84

hol di ng force of the supporting porti

e L LT

SCrews. on the 1 ower

f.l xed se hoard 53 js provjded an attachpent. boss
BASEE GPOBSRY it | KPR B o boRPASERL e cheLbapreleans of

.. Al'so, posjtioning holes 73A, 73B and 73C are _
i P L AR ePPF ESPM afid - sedBNE oM ihgYPkanes 5F aifked to
52, and in the fixed base board 53, at positions
thie i ek Padre hvamcers3 ofwittthet e tuppeyr hot@ B8vandoieces 66a
t hrough- hol es 68 and 81 approxi mately equal when the
afidr st 6kndasdconble mowiag maarees %Uan@nd? 808 t8fposing the
fi xed base board 53 have been fitted together. These

- dpesiction b hokespt3Ba173Biand T8GRIE cREOYI @8d ke 66 may
i nprove efficiency of an assenbly process and the

bbiM@él@YEﬁpsﬁééﬂgiQﬂftgﬁefhﬂﬁﬂﬁ%a d%ggggdcgpvkﬂ supporting

frames and the fixed base I'n accordanc
it re erni,n si.tional_relationship, when__ - .
pp%ggfﬁaég' g?ébﬁgyzgg §%§§ Qﬁé&ﬁ%@s ﬁ%?gdpsfﬂg'ﬁl'?Stenlng

nabn and sub gearin%¥p%%%ions 61 and 62 of the 79
TEPPSEERBVI AGCEr diie 5EXShe SPFFYE -mai f dtd'SSub §ti dehe  lower

shafts 63 and 65, and the second main and sub bearing
556ﬁ9p6n§f7fhe fixed base board 53 is provided an attachment

boss portion 53c for fixing this board to the lens barrel 3.

A%so, positioning holes 73A, 73B and 73C are provided in
the first and second moving frames 51 and 52, and in the
fixed base board 53, at positions which make the centers of
the fitting hole 58 and through-holes 68 and 81
approximately equal when the first and second moving frames
51 and 52 and the fixed base board 53 have been fitted
together. These positioning holes 73A, 73B and 73C are
provided to improve efficiency of an assembly process and
the like, by positioning the first and second moving frames.
52 and the fixed base board 53 in accordance with a
predetermined positional relationship, when the image
stabilizer 5 is being assembled.

The first main and sub bearing portions 61 and 62 of the
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and 72, which have been nentioned above, constitute a
first guide which guides the correcting lens 15 in
the first direction X perpendicular to the second
optical axis L2 of the lens barrel 1 by neans of the
first nmoving frame 51. The third main and sub bearing

mardd ofsvindy andand® 6fi ,t hesSeeond: RRYHhNGnhr R, 5(izuu'hcféé]eshafts

second nmai n and sub gui de shafts 77 and 79, andt

dgourdd @ginaﬁedt%%bégﬁgégg%ggﬂtéﬁass%% %%%éi gc§?$Eﬁons 71

constitute a second gul urdes the corre

I 15 he.second direction Y perpendicular to )
atnﬁj;%széc%ﬂéfc%pﬁ?‘é%l ESQPSHFE%&PHFI% a\%@ﬁ%'bﬁmtﬁt‘ﬁ}% a first
al.sp perpendicular to the first direction X by neans .
gélfldtehewggs nddHVE g HanE o3 Fechd ndeséenBed abdve, thg first
t.hi s enbodi nent, one magnetic circuit nenber

Firactdiong foreeyprrdbebat tRo thegneecoBYacphiicab7lexis L2 of
serves as a magnetic circuit for the first electric

t&et dener beaAednd bynmgnesi ofcitheuifti rbar mbhénge€eate 51. The
electric actuator 54B. Therefore, since there is no

théed taipr ariddesub Wegnbigcpoktcoht menBed f/er gacthe second
driver, the nunber of conponents can be reduced to

mbRahgexXti-ahk, sandthhe sshen@ ofaid e ARRA %ﬁ%&%ms 77 and
FI GS 0 41, to

smal | -si zed. Further, as shown in . t ,
he S 1 h [
TS0E phetng SEELEER ALLDSIRA GoLALE, BB:ifno 62 ana 03
Pt detectors,for.detect.ing 80, {he sition of .
BREEEERPECH nrTeny 36188 PEjFloviney | PBE camredtign lens

§ and %Ee second, direction Y; and a tenperature
15 in e second direction Y perpendicular to the second

optical axis L2 of the lens barrel 1 and also perpendicular
to the first direction X by means of the second moving frame
52. |

As described above, in this embodiment, one magnetic
circuit member including one yoke 66 and two magnets 67a and
67b serves as a magnetic circuit for the first electric
.actuator 54A and a magnetic circuit for the second electric
actuator 54B. Therefore, since there is no need to provide a
magnetic circuit member for each driver, the number of
components can be reduced to that extent, and the whole of
the apparatus can be small-sized.

Further, as shown in FIGS. 37 to 41, to the lower
surface of the magnetic plate 86 are attached: two hall

elements 94 and 95 that are position detectors for detecting |
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detector 96 that detects the tenperature in the
vicinity thereof. A thermstor 96, for exanple, can
be used as the tenperature detector. This therm stor
- 96 detects the tenperature in the vicinity of the
coil assenbly body 93 and, when the tenperature in

fHe b Sl i dry @stﬁéseer&ec@mgf gdakern® ned v éljnﬁdgrthe first

above, a tenperature correction |s per for me
t bi [ ge r.r ed a and
chkéﬂl%\?} b}?a ?lgn 14oﬂreztl(%(g;cf)ng dS:"Ir L{flornstp‘l)gafapdelaenﬁﬁ]flperature
oW n CIfI exanpl a first position
%?% 'ﬁ%ﬁ ggt Hggﬁﬁg?t{UHEoFeﬂﬁgraEBF?ec%Wnéjﬁ%nglClnltY
in the fIrSt dlrectlon X by means of the first
%&ﬁ%f f r dretBATNR st PRe docormKARRLe el @pRnbe9Bmsed as the
showi ng a specific exanple of a second position
tgaregEghredetdgdiestidre posiTthion dfhenyd stanr ecdé ngdétensts  the
15 in the second direction Y by neans of the second
trepwieng tharanma nS2heThe cifintst dfaldheel @Entafdemtsly body 93 and,
di sposed at one side of the cylindrical coil 91, and

whiee sedend thable ralrent 195 ithe disRosad At HAE ofhedn to 4
side of the cylindrical coil 91. In pr edet er m ned

p%%lb‘tbQﬁ%nEHe $d1sd Ral | eleoent r@g{{l&r% re S%%Q:r}.%ctlon is

el ement 95 detect the strengt e magneti

t 6.7b d.th t
%2?%?%“.8%% ' g gnﬁ%‘ﬂ PRt AR ”Wwet”wﬁgg??ea@g]wroerd by 2
t B t he det ect |
nePGnPEABGe PABEREIP"a8 oF BROALES9 and 95, a control

apparat us, cal cul ates the position of the correcting
| enstifes first hall element 94 showing a specific example of

a first position detector detects the position of the
correcting lens 15 in the first direction X by means of the
first moving frame 51. Also, the second hall element 95
showing a specific example of a second position detector
detects the position of the correcting lens 15 in the second
direction Y by means of the second moving frame 52. The
first hall element 94 is disposed at one side of the
cylindrical coil 91, and the second hall element 95 is
disposed at the other side of the cylindrical coil 91. 1In
predetermined positions the first hall element 94 and the
second hall element 95 detect the strength of the magnetic
force of the lower magnet 67b, and then output detection
signals in accordance with the strength of. the magnetic

force. Based upon the detection signals from these two hall
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The image stabilizer 5 with the above-descri bed
structure can be assenbl ed, for exanple, as foll ows.
First, as shown in FIGS. 40 and 41, the flat coil 88
is fixed to one surface of the magnetic plate 86, and
the cylindrical <coil 91 is fixed to the opposite

slfang t omhizgh tbe, fAexidle-pri nhsd ey
87 is connected. Thus, the «coil asggﬁ%li&%gd§ag%aF%tes the

j 5 AMBgpetd ; et flexible printed
Ijti,(\dihgrlgﬂl}iatqhgjoard S%Oqir%ﬁl\%xgsgea??&'l s 88 and the

cyli ical_cail 9 re.joined i s constrycted. Next, ,

t he ﬁ%%neﬁgmgfh aﬁéa%%glg?ﬁ dispo@égﬂan S xe@P8Re~{HRcTribed
i.nsi de of the upper piece 66a and | ower piece 66b of )
FHECHYiG ¥ s%%%%)ml?ﬂew iPe ¢HHEPlpi ceE Eeblews. First,
this yoke 66 and the nmagnet 67b are inserted into the
Fol A t e FEESi-ndkd cad cbll Sheoffldte coll 88sémblfixed to
body 93 fromthe |ateral direction. Then, the |ower
omggnetr 5¥¢e | ofnddes tmaghatict pdaltewed 6 sunhdcechef theindrical
thrust-generating portion 92 of the cylindrical coi

c®il afd the upiperd magnethB7acposbee Jrfaee the which the
upper surface of the flat coil 88. Thus, the

eyl egaeridNdcPeELi ONpogoa and BIbLhnkheehl at Thus, the
coil 88 "and the thrust-generating portion 92 of the

P DAL POkl S, MBI DTS00 o, cho

ower magnet's ereby con
£SLET LA R S L, (LGB o0 anc
t's fixed to the coil fixed portion 53b of the first
vEHdIRAZAEag1coll 91 are Joined is constructed.

Next, the magnets 67a and 67b are disposed and fixed on
the inside of the upper piece 66a and lower piece 66b of the
yoke 66, respectively. The lower piece 66b of this yoke 66
and the magnet 67b are inserted into the hole of the
cylindrical coil 91 of the coil assembly body 93 from the
lateral direction. Then, the lower magnet 67b is made to
face the lower surface of the thrust-generating portion 92
of the cylindrical coil 91, and the upper magnet 67a is made
to face the upper surface of the flat coil 88. Thus, the
thrust-generating portions 8%a and 89b of the flat coil 88
and the thrust-generating portion 92 of the cylindrical coil
91 are held between the upper and lower magnets 67a and 67b,

thereby constituting the electric actuator 54. The magnetic

plate (flexible reinforcing plate) 86 of this electric
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Next, the second noving frame 52 is disposed facing
the noving frame supporting portion 53a of the fixed
base board 53 from above, and the two bearing pieces
82a and 82b of the fourth main bearing portion 82 are
positi oned between the two bearing pieces 75a and 75b

ffcddtet hi g d;gmim Jeard H0rnROIS1QN F%(%cg?ggwfoﬁg%?%o of the

sub bearing portion 76 is positione en t

ﬁﬁ%gﬂl%%%%?%FgﬁaﬁéaS%nd 83b of the fourth sub bearing

portion bsequéntly, the second main guide shaft

77 netrates through the bearin | es of. the our
beaﬁﬁ% tbiéﬁ%ss?gg?g7§8yl§§a?%ﬁﬂ%% ofS t RQﬁgii#éﬁ+Pg the
bearing_portion 75 and fourth main bearing portion 82.
TGY 1 5%hi st e aBHIP T 1Y sRebhicPapidgeifdéhshdfixery base board
pressed into the fourth main bearing portion 82 to be

B fe@m povies apstldhsl itaub e as ity rsispest 82 tdred t#2h dof the
mai n bearing portion 75. Further, the second sub guide
fomafth 78ajenbtratieg ddwtiugh Bhe dearpogi bobesd obetth@en the
two bearing pieces 83a and 83b of the fourth sub

tlearhegr oy t peac83 argh t hedbemy ngr @hROVEn 18d Ofnalife bearing
third sub bearing portion 76. On this occasion, the

poe€ebd syb . gui dgShakk 7%hii§dp_r%ﬁﬁedbEQEQn&he%%I"Qﬂéﬁh 76 is

sub bearing portion 83 to be fixed, but I1s ma

P?%Egﬁghggwhggwﬁgﬁp%ﬁ% k%ot%%a&?%%gpé%%e%e%%%n%ﬂ%mgéﬁnhf the

the second nmoving can Imove Wt

LR b koS- E BhE R0 PR SRl e, secons maie
gﬂ?ggléhabt LP? égggégaggéakgigugﬁ the bearing holes of the
four bearing pieces 75a, 75b, 82a and 82b of the third main
bearing portion 75 and fourth main bearing portion 82. ©On
this occasion, the second main guide shaft 77 is pressed
into the fourth main bearing portion 82 to be fixed, but is
made slidable with respect to the third main bearing portion
75.

Further, the second sub guide shaft 79 penetrates
through the bearing holes of the two bearing pieces 83a and
83b of the fourth sub bearing portion 83 and the bearing
groove 78 of the third sub bearing portion 76. On this
occasion, the second sub guide shaft 79 is pressed into the
fourth sub bearing portion 83 to be fixed, but is made

slidable with respect to the third sub bearing portion 76.

Thus, the second moving frame 52 can move with respect to
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subtracting the di stance between the outer surfaces of
the two bearing pieces 82a and 82b of the fourth nmain
bearing portion 82 fromthe distance between the
i nner surfaces of the two bearing pieces 75a and 75b
of the third main bearing portion 75. Next, the lens
Hﬂé“ﬁﬁﬁgwtb9§e5%eagﬁt§§3é'rﬁt.qg&!@%rm&@%ﬁ?é%%ﬂéﬁce in the
di sposed facing the secon anth ramne from

WO bearin j eces 6 and 61b. of e.
A o o e o PR BV BT Pohaabephagined by

ces 7la _and 71h of the second mai

the t . beq{ingdgig n
PEAHATE  or thon 71 CoRAE (5 WEeRsttRRIbOBESF | RYTpGCEForPE the
62 is positioned between the two bearin% pi eces 72a

]

Bt H19 t Réecsac St sumdb83bi vf polrei deuzrih main bearing
Subsequently, the first main guide shaft 63
Deertdonat®s fhembéhei ny Hicines dfeteer othe bBeamimgurfaces of
pi eces 6la, 61b, 7la and 71b of the first nmain
tiheartiweg beeirtingn piecarsd Bec e MBH DRt pDFd i 88id lbearing
On this occasion, the first main guide shaft 63 is
poressad7cnto the first main bearing portion 61 to be
fixed, but is made slidable with respect to the

secaopd.d1Bi ppbeardig PQ%EBO{})o@tioﬂurléggr oft Nendi [%tresgtmeoving

gui de shaft 65 penetrates through e bearing

h bear | [ 72 d 72b .of _th d
AShgbo 5 DEBIAA, PSRy d 20, 800125 okl 955 52 com

he first, syb beari ortion 62. On this occasiaon, )
'a%)f?ge84 A s%esuibwﬁugg@géﬂgf PI65SSs Yresed PhPoOfhghe first

second sub bearing portion 72 to be fixed, but is
MAdBe RERHEBY e RfFEthion 61 are positioned between the two

bearing pieces 7la and 71lb of the second main bearing
portion 71. And the first sub bearing portion 62 is
positioned between the two bearing pieces 72a and 72b of the
second sub bearing portion 72. Subsequently, the first main
guide shaft 63 penetrates the bearing holes of the four
bearing pieces 6la, 6lb, 7la and 71lb of the first main
bearing portion 61 and second main bearing portion 71. On
this occasion, the first main guide shaft 63 is pressed into
the first main bearing portion 61 to be fixed, but is made
slidable with respect to the second main bearing portion 71.
Further, the first sub guide shaft 65 penetrates through
the bearing holes of the two bearing pieces 72a and 72b of
the second sub bearing portion 72 and the bearing groove 64

of the first sub. bearing portion 62. On this occasion, the
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respect to the first sub bearing portion 62. Thus, the
first noving frane 51 can nove with respect to the
second noving frame 52 by a predeterm ned distance in
the first direction X, nanely, by the | ength obtained
by subtracting the distance between the outer

ﬁlirs‘tac§§b0f%dl|'tﬁe twRabkearéng i gpi ﬁf@§s<§&a 13Rd 6dDe OfsdRRd  sub

first main bearing portion 61 from the distance

h
71a R b b ?Zéﬁ%?ﬁ%ﬁ%@%iﬁ%ﬁ%ihﬂﬁ% e wien

the ke he two na net and 67b
ar eF ¥%'agg§§ﬁeﬁﬂg Fﬁglpﬁxggr @%a 3s, the first
Re ar di this installation of the oke 66, the yoke
f'&gémeat%%.cﬁéa 19 Viend" fi eBe BSEL bbar 153 Sefond moving
advance that is, before the first noving frame 51 is
%ﬂ#%ﬁﬂﬁ%jhx)@h@rgéééﬁamlﬁﬁdlngﬁﬁaﬂé 52113M$s%q0ﬁMtﬁyxectlon
the coil assenbly body 93 is attached to the coi
X i xegmediyti olpyollihef tlendtilr stobmavdmgd fsames@dtrddting the
this occasion, the cylindrical coil 91 is fitted from

diibeahater Bbtdibeact iha, @ngkd hesd:@Ric i oze 66B oot hSearing
yoke 66 and the | ower magnet 67b are inserted into

tBeeBOoke ot Reefiy Bren Her iGAl Y
pflxgd toa the coil fixed pd}tﬁ%ﬁ%é%g@%é%%ﬁgugééiiéh 61 from

H@V'eog%\}:e %’%E é%t\«rr]eéﬁ' Eﬂet ﬁféﬁ% € rlﬁ[}]gf Cg]aﬁjfsmhsu #bearing
e stabll | zer

pié?%'lbf?ragguﬁéﬁ EgmﬁthsﬁggggtgglPogg rgggj gortion 71

obtaj ned. The functiaons of the imge stabilizer 5 of a
movi tGOI’qhe yoke 66 to which the two magnets 67a and 67b

are fixed is attached to the fixed base board 53. Regarding
this installation of the vyoke 66, the yoke 66 may be
attached to the fixed base board 53 in advance, that 1is,
before the first moving frame 51 is attached to the second
moving frame 52. Subsequently, the coil assembly body 93 is
attached to the coil fixed portion 51lb of the first moving
frame 51. On this occasion, the cylindrical coil 81 is
fitted from the lateral direction, and the lower piece 66b
of the yoke 66 and the lower magnet.67b are inserted into
the hole thereof. Then the coil assembly body 93 is fixed to
the coil fixed portion 51b of the first ﬁoving frame 51,
using a fastening mechanism such as adhesive. By doing so,
the assembly of the image stabilizer 5 is completed, and the

image stabilizer 5 with a structure shown in FIGS. 30 to 42
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system having the above-described structure are as

follows. The novenent of the correcting I ens 15 of

this inage stabilizer 5 is perfornmed by selectively

or simultaneously supplying driving currents of an

appropriate value to the flat coil 88 and the

&y lddiiea]. coil 91 of the electric actuator 54 via

t he erxibIe printed circuit board 87. The flat coi

88 r 0 9&¢ . )
|zer B gl ol E et oand? Phab Mhder koS foam mavime coil

stab are fixe

d lggt the S d%¥‘%%§x%§3 On thls occasi on,

S R e et TR PO SUHEESE 7% re® follows.
flat coil 88 are extended in the second direction Y,
TaRd R it OfgeivbPat FRETESEEPGN 92n8f Lhe of this image
cylindrical coil 91 is extended in the first

sdickddtiizer X Abswkerfiormed Hevt welragnsed y6 e aimubZodneously
fixed to both ends of the yoke 66 are di sposed above

sapg llvéngw dmot hitde caerkat88 @hdafl,aghweprmgitet i cafhéX to the
of a magnetic circuit fornmed by the yoke 66 and the

flae neghet 88 Gfad abHe 6 dy a6l idhSUEBi® MANNEE @%el Oelectric
be transmtted through the thrust-generating portions

a8faatbd 83byeL the fﬁE@Ebﬁ@'b ?ﬁt@ﬁdcﬁggularboa d 87

t hrust - generatlng portion 9 cyl'rndrical "co

91 vard gét cd‘\'lsoastQ%dC‘t!ﬁ C“f‘t‘:‘é 'ge%\/f of; thﬁ]er of this

|nage sta i ZEF 5 |s suppor bl ran
t he has the flrst novi ng frane
J‘%‘%g t?ﬁéi %§t dlarrgcﬁld‘ﬁdxt\ﬂ thege lr]’e%tpé‘tﬁvjtrt? thgme 51 as

second moving frame 52. Further, the correcting |ens
2150E Qfpgdie ePih asABNBbY ebAEHNSAR by Ohdhis occasion, the

thrust-generating portions 8%9a and 89p of the flat coil 88
are extended in the second direction Y, and the thrust-
generating portion 92 of the cylindrical coil 91 is extended
in the first direction X. Also, since the two magnets 67a
and 67b fixed to both ends of the yoke 66 are disposed above
and below both the coils 88 and 91, the magnetic flux of a
- magnetic circuit formed by the yoke 66 and the two magnets
67a and 6€7b acts in such a manner as to be transmitted
through the thrust-generating portions 89%9a and 89b of the
flat coil 88 and the thrust-generating portion 92 of the
cylindrical coil 91 vertically.

Also, the correcting lens 15 of the image stabilizer 5
is supported in a movable manner by the first guide, which

has the first moving frame 51, in the first direction X with
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second gui de, which has the second noving frame 52, in
the second direction Y with respect to the fixed base
board 53. Therefore, with the action of the first

gui de and the second guide, the correcting lens 15 is
freely novable both in the first direction X and the

didectih@n LM n d%&%&%‘”?g rangﬁggkﬂer, the

an“electric current I's app o the Tl coi

J g, curyen fl_ows the second djrection Y

S, g{eﬁe?st .Sﬁ@opﬁof'ﬁ dehris” GoanaR AL 88y AR Y the
theéﬁﬂrust- ge er Hg portions 89a and, 89b are

9Pt h oftels dilfecis Ny, mening; §raBeasicon,in the
since the nagnetlc flux of the magnetic circuit acts
SaForKe dgeaiddowh Wi Flecreenewhi Eh the deeidcdtags hewrd 53.
thrust -generating portions 89a and 89b, force
Thieredoae i witthe thier stctdiorecifi orheX faiatss: qruide 4w the second
coils 88 and 91 in accordance with Flem ng's |eft-hand
guilde, tHwsodtwtingtlemyi Dy fsafeedlyt mowhibdl Weth in the
coil assenbly body 93 and the |like are fixed noves in

fliketf i Askedt i8Rt i QN anG A@hé"é%ﬂ&dd HReERRLACt ¥NOyithin a
l ens 15 held by the first noving frane 51 noves in

pgggegbgﬁﬁngare%h?gn X, guided by the first guide, in
accordance wt he magnitude of the eIectric current

ljed fl at I 8 On h
o odt? % CadPERE P ciBprda e aﬁpﬁel%%lﬁd faiF e 3L 65,
g e electric current flows in the 87 first
thF SOBLOT LR GRTrESt Hists gEheFBEi AGCpRAt AdRegaion Y at its

because the thrust-generating portion 92 is extended
thgugkhggenerating portions 89a and 89b because the thrust-

.

generating portions 89%a and 89 are extended in the second
direction Y. On this occasion, since the magnetic flux of
the magnetic circuit acts in the up-and-down direction which
is wvertical to the thrust-generating portions 89a and 89b,
force directed in the first direction X acts on the two
coils 88 and 91 in accordance with Fleming’s left-hand rule.
Thus, the first moving frame 51 to which the coil assembly
body 93 and the like are fixed moves in.the first direction
'X. As a result, the correcting lens 15 held by the first
moving frame 51 moves in the first direction X, guided by
the first guide, in accordance with the magnitude of the
electric current applied to the flat coil 88.

On the other hand, if an electric current is applied to

the cylindrical_coil 91, the electric current flows in the
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first direction X. On this occasion, since the
magnetic flux of the magnetic circuit acts in the
up- and-down direction which is vertical to the
thrust-generating portion 92, force directed in the
second direction Y acts on the two coils 88 and 91
r di ELemsng' s, | - h e . I he :
e T T s 8 noves TR SloPegl poreipn 92
a of [ moving fra 51.t0 . .which th .
R e G s e B R oo PREoRy 227 e tbarded in ene
fnesilt“ th$, Co eching |l ens 15 poves in the second |
PECERGTY IO th tHR TREF PR oy fPaneesihanmeypetic flux
second anin%,franp 52 guided by the second guide, in
ofcclohVaRBENGriR tHer Fiigni BGEE oM t hee afnewnd-wloer réhrection
applied to the cylindrical coil 91. Further, if
walight disc vewntdentls tar echsd i tweteaesigraapiplg gubrition 2, force
flat coil 88 and the cylindrical coil 91, the
dimeetedt iy thee dd@indoil r88tbhd ¥ haecopvemethebytdhecoils 88
cylindrical coil 91, both of which have been nenti oned
aablovelL adkerpehlor#&d FlRmd ngORDI Nef DRAAGT rule.  Thus, the
Specifically, the correcting lens 15 noves in the
' | | O ue ot ti e |
R R oh TTons Phr aubit nar R Y PRAGhEEREtEpn ¥ by
sage ti the correct.ing lens 15 ves inp.the :
mégggndggir%c idﬁlﬁﬁ%hu§%W%Q: efE@FanSg? ?Re gﬁéggri%he coil
current ich flows through the cylindrical _coil 91.
aigeggﬁyeggﬁy,%imf %rF%@t&ﬁ&eléﬁ?]fﬁ¥E@es Bp § result, the
di agonal direction, 88 thereby stabilizing i mages of
CPRESFBRBI sY8REML2. MAVESVER gberc9Rd slinmttdldred ,owith the

the i mage stabilizer 5
first moving frame 51 and the second moving frame 52 guided

by the second guide, in accordance with the magnitude of the
electric current applied to the cylindrical coil 91.

Further, if electric currents are simultaneously applied
to the flat coil 88 and the cylindrical ceil 91, the
movement by the flat coil 88 and the movement by the
cylindrical coil 91, both of which have been mentioned above,
are performed in a combined manner. Specifically, the
correcting lens 15 moves in the first direction X due to the
action of the electric current which flows through the flat
coil 88, and at the same time the correcting lens 15 moves
in the second direction Y due to the action of the electric
current which flows through the cylindrical coil 91. As a

"result, the correcting lens 15 moves in a diagonal direction,
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wi th the above-nentioned structure in a detachable
manner, as shown in FIGS. 27 to 29. Having an upper
surface portion 98a, a front surface portion 98b, and
left and right side surface portions 98c (one of the
side surface portions is not shomn in the figures),

tthlée:e%?" & AARANSM Y8 ihd ghor Fad t l%ncsa%gsrt%ﬂ% bly

sha like a rectangular para el eplpe
ope rear r aces
pﬁl {%u?é"%%gﬁ?fhge 8 £ L AR P of A8 FRagd i Lizer 5
it ose one end is connected to_the
35T i eRBPYeBBHY t S90S s S Dt 8 BHO A T menmer,

art where the upper surface portion 98a is
aéoﬁﬂ%f@o&él RGP e from 9 sufadapom i erpEsbsumfree portion
cover nmenber 98 covers the electric actuator 54 of
9%Re imfLostalsidrifase Tan: iy pPobecteed, ket i and right side
constructed in a detachable manner fromthe yoke
shirfedepqrditiori8bost (bhe féoXedhbasei dwasdrb3ceF@ortions is
that reason, a plurality of (two in this enbodi nent)

natt a@bmntlrbrt&cé(efﬁgiﬁé’s )a,ndtﬁé)zco@@[“”ﬁ@mbﬁrs weh 1& formed of
manner as to be conti nuous to the rear surface side

aoEaEQe r'é%@%rl lérhfa?v"é%{ RQGd QN | t% Séjéj%)llc?lné)l%Ed with

downwar d, a plurality of (t

ol ¢ 3. and_203 f nlo arts_of
?%L§ﬁ$ éﬁw §0é8b0r¥e%ﬁ g8y aigwﬁFonf the? Pullout
yoke fixed portion 53b of the

OPFQéaggggg EGSFldW@%ChaFE Spididdd & mF ided fumsar tofoard 87,

attachment convex portions 89 204 which protrude in '
whfge| gher snddilfe@qmiectest riea pbndi Agilt esskabay body 93, is

attachnment hol es 2083.
pulled out is provided in a part where the upper surface

portion 98a is continuous with the front surface portion 98b.

The cover member 98 covers the electric actuator 54 of
the image stabilizer 5 to be protected, and is constructed
in a detachable manner from the yoke fixed portion 53b of
the fixed base board 53. For that reason, a plurality of

- (two in this embodiment) attachment brackets 202 and 202

formed in such a manner as to be continuous to the rear
surface side of the upper surface portion 98 and protrude
downward, and a plurality of (two in this embodiment)

attachment holes 203 and 203 formed in lower parts of the

front surface portion 98b are provided in the cover member
28. On the yoke fixed portion 53b of the fixed base board 53

~are provided the same number of attachment convex portions
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By fitting the attachnent holes 203 to the two

attachnment convex portions 204, the cover nenber 98 is
installed on the fixed base board 53. On this

occasion, the two attachnent brackets 202 and 202 are
constructed in such a manner as to elastically engage

2 4 : [ t Krels YA r ;
Iikgvg%%$m§§gEng$ %%?seﬁ%kéE%F?%lpggéu éiggr ?%gfeSpondlng

tt ed to the barrel body 3
el RestL el !

mannér due to the structure of

the cover.. penber itself, wthout using fast eni ng
mech isﬁ%gﬁﬁﬂgas%%erfgﬁﬁQQEQDWMs%?f?% t§83pMHQMche two

openi ng 201 of the cover nenber 98 is provided a
FHCSONFIES tor E9BVRY pRPEESAN202Ghi cIFlit evOves pRBber 98 is
pul led-out flexible printed circuit board 87 from

1peitag Led fonedhep. fimmd dars roofrd otki ndrprdjiectoomssion, the
206a and 206b which support both sides of the

tpol |edd-agiimelnite i diakers N2 @2 agdr ORt akeardbrSt ruttdd in such
w dt hwi se direction are provided at the front of the
aupRemesUrdAcE: PoT4d01cDBBy abnghget QPR at h@weRUIHAWe1 18 of
opening 201 in such a manner as to project upward.

tﬁ@dﬂ%ﬂfgydﬂﬁﬁfw?tﬁﬂskﬁ%?ﬁf&é?ofo¥méﬁgwéﬂgpor&ﬁi@ ques it

certain areaof the flexible printe cuit board
' [ at.. th r he per “surface_portion
P3Pkt i e Cehin TiTE PROcFes o amteRiehoto the

flexible printed circyit _board 87 extendi ng ahead are
barge ri%%§&yg%oﬁﬂeéiegkﬁﬁl§'9@656ﬁﬁﬁb Burtdgir gdue to the

. menber on the power source side connected to the
SEEHEF“§8UFE%.the cover member 98 itself, without wusing a

fastening mechanism such as fixed screws.

Also, in the pullout opening 201 of the cover ﬁember 98
is provided a flexible pressing portion 205 which prevents
the pulled-out flexible printed circuit board 87 from being
lifted up. And a pair of locking projections 206a and 206b
which support both sides of the pulled-out flexible printed
circuit board 87 in its widthwise direction are provided at
the front of the upper surface portion 98a at the top of the
pullout opening 201 in such a manner as to project upward.
And a locking protrusive side 207 which supports a certain
area of the flexible printed circuit board 87 is provided at
the rear of the upper surface portion 98a. Although not
shown in the figures, parts of the flexible printed circuit

board 87 extending ahead are electrically connected to a
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The | ocki ng projections 206a and 206b and the | ocking
protrusive side 207 are used as shown in FIG 28 and
FIGS. 34 to 36. Specifically, the pair of |ocking
projections 206a and 206b | ock the starting portion
of a flat surface portion 87b which is continuous to

o VRA R tdony S%QmBQEVSﬁ & L <ghﬂg % BefCLIRL N onnected

curvature radius ter pul e pullou

t%p%_ %O%%% at ot h sides of the startlng portion in

§rétiron. This makes the curved portion

87a asg and the first nDV|ng frame 51 can be
bi as FIPEh @ QIS 9O he2 868 0RASRA $ly PPENE s locking

means of the elastic force. The effects brought
Pé@&&ﬂlswebusasqengz%r@ée\/\p@@ﬁeraea eghowy iheFdGrved and FIGS.
portion 87a of this flexible printed circuit board 87
34r oexpl-ai freecifetatiyngthe FAGS oA3lanklidd. pFbSctidBs 206a
and 44 are explanatory diagrans schenmatically show ng

ahkle 2 0Bbadiony frbrec & t\Wrgengy aidttiidh tde Lurved PeFrti@d portion
87a, the first noving frane 51, the second noving

sf7bangh beh andks t kentfirxemhbase bgard; /3.4 o %%h%lnn o872 curved
rel ati onshi ps between thenl Si nce one end of th

abbexbbhg RO Y go Ci L to ?ﬁgfgr§7 %8%oaf'§%% %Jﬂf%d out of

cover nenber 98 fi xe arre
I.n Fl 43, mh

ve er 98 |s a fi .
t&fg sﬁg &gr cERNTS! s | \%er?f’t 0 heb it eﬂlgees pPint & e Startlng
CigCUIt board 87 the curved portion 87a, 91 the
PBF5EPRg ¥or e "W% f GLEECHAPEN puShes tHkeeffhe curved

part downward and pushes the right part upward in
PpehéPRo§ 72 elastic, and the first moving frame 51 can be

biased toward the side of the second moving frame 52 by
means of the elastic force.

The effects brought about by biasing force W generated
by the curved portion 87a of this flexible printed circuit
board 87 are explained, referring to FIGS. 43 and 44. FIGS.
43 and 44 are explanatory diagrams schematically showing the
biasing force W generated in the curved portion 87a, the
first moving frame 51, the second moving frame 52 and the
fixed base board 53 to explain relationships between them.
Since one end of the flexible printed circuit board 87 is
fixed to the cover member 98 fixed to the barrel body 3,
this cover member 98 is a fixed part.

In FIG. 43, when the biasing force W is given to the

flexible printed circuit board 87 by the curved portion 87a,

91




thereto to act on the first noving frame 51. Thus,
regarding the first main guide shaft 63 fixed to the
first noving frane 51, a left protrusive portion 63a
i s pushed downward, and a right protrusive portion
63b is pushed upward. As a result, between the first

R oo e, Shafte 63 andsbhe sohear LG SAREha L st part

supports the left protrusive portion i st

' j d af a p El. cording to _the . .
C%B?Jtﬂteﬁa%léﬁ e%rn?; ipg“lsg%lsene:g% ofl %%p Agt d‘ilp?’ﬁggot kB, reaction
hand, etween the first in guide shaft 63 and the )
DERTR B 6 %%%if?ﬁsgﬁaﬁ tHEMS grit- pFBEF usFgegarding
portion 63b of the first main_guide shaft 63, a gap .
the aEEbPHi Mpitd gH&de| t3hadf 68r ofixed oticentled &gt moving
downward. Also, in FIG 44, regarding the first sub
fyems iyl por t LoAt 6RTpLovEded prrthenf a3t ismovisiged rdoenward,
51, force which pushes downward nmakes the upper

agswir faaceightt becheasing goaaientd s essegukhem apowedly As a
the first sub guide shaft 65 fixed to the second

rivilg f batwed’d, tBAd 8ifap ELBCCORiA thalhe 63 and the
measurenent error is oriented only downward. At the

bea8 nll MReden FlCHn 43 ﬁ)%drt % AE %?f 1% ;ppéltc‘ﬂfsc‘i\aé ihgﬁort ion

| eft part downward and pushes the rig t upwar
actd t Q- n, the_second.noving frame 52. .
GRIST P TR ILE B0 R Bl ane B e Raeing to
art..i.s. pushed downward, and the right part is pushed
BT RE §R80 T aEUPE LehbFHegR WhEPFBHFL h Wi the Other hand,
bearing portion 82 and the second mai n gui de shaft 77,
bghpser thecdridisty ®ain heuide t phaft 63 and the bearing piece

71b which supports the right protrusive portion 63b of the
first main guide shaft 63, a gap El according to the fitting
error is oriented only downward. Also, in FIG. 44, regarding
the first sub bearing portion 62 provided on the Ffirst
moving frame 51, force which pushes downward makes the upper
-surface of the bearing groove 64 pressed from above by the
first sub guide shaft 65 fixed to the second moving frame 52,
and a gap E2 according to the measurement error is oriented
only downward.

At the same time, in FIGS. 43 and 44, force which pushes
the left part downward and pushes the right part upward in
reaction to that acts on the second moving frame 52. Thus,
regarding the second moving frame 52, the left part is

_pushed downward, and the right part is pushed upward. As a
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error are both oriented only dowward at the bearing
portions 82a and 82b on both sides. Between the third
- sub bearing portion 76 and the second sub gui de shaft
79, neanwhile, force which pushes upward nakes the
| oner surface of the bearing groove 78 pressed from
by, Cc ui_de. sh fi ; t
FREY DR TRAT Gt T AT By PRECIER, 62 and the
ment error i,s Qri.ented onl upward. Thus, it _. . .
S:EEC%;%{SE?%J]% gt%olcﬁeeesﬁla( e ﬁgfst%?%s oﬁ(lt?w COTGBCYF nphe fitting
| ens 15 invariable, by keeping the posture of the ,
FEEnd T P afF G (IS VMG ar: 51588 xepearing
with respect to the fixed base board 53, based upon
RS 1S | ¢ c 82y gendraitledsbygeshe Batvednpdhis omiird sub
87a of the flexible printed circuit board 87.
berdager pogitnoe a’7typirndl | yheisexkcedrddexislbe puideedshaft 79,
circuit board 87 is used as it is, and no parts,
meecidnlilsns ferdehartiidhe pilshdeWipvd @ uidlesk fie t héwer surface
posture control; therefore, the posture control can be

dﬁ”ﬁﬁ&Pﬁgaﬂﬁhﬁo@kobﬁéfeﬁ§iFQe%Q%HSfr@ﬁ“beﬂ@ﬁhbgh%he second
magnetic plate 86 being close to the nagnet 67D,

t ractd €7 age [ t he. net | f

e Fsiear e a1 3 BE 8, | TRIGELE (BBRER O3, ana 4
n ted. and the biasing force Wbecones .stronger

IR e AEREad o B, (o e FOREE s CRETRe L1 SO Ag ted only

force Wgenerated in the curved portion 87a of the

uppaxipl e 93 printed circuit board 87. FIGS. 45 and 46

show an enbodi nent in which a biasing
Thus, it is possible to keep the posture of the

correcting lens 15 invariable, by keeping the posture of the
second moving frame 52 and first moving frame 51 fixed with
respect to the fixed base board 53, based upon the biasing
force W generated by the curved portion 87a of the flexible
printed circuit board 87. Moreover, since a typically-used
"flexible printed circuit board 87 is used as it is, and no
parts, mechanisms or the 1like are newly required for the
posture control; therefore, the posture control can be
‘performed without increasing costs. Also, with the magnetic
plate 86 being close to the magnet 67b, attracting force
according to the magnetic force of the magnetic plate 86 and
the magnet 67b is generated; and the biasing force W becomes
étronger by combining this attracting force with thé biasing

force W generated in the curved portion 87a of the flexible
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force Wgenerated by a curved portion 87a of a
flexible printed circuit board 87 can be altered. In
this enbodi nent, only the shape of a flexible printed
circuit board 87 is different fromthat of the
above-descri bed enbodi ment. Therefore, only the

gkl € iRbhRted iyt board 87 will be explained
here and the sane reference nunerals are given to the

sa ts,to i1t, duplicate expl apatiqns. A curyed .
ot 5780 of Wehe § | ki1 eRpra e Hertcat b WBAFE" gy biasing
H S na thi nner than the other part thereof by ,
CaEEi nf F6URTETGEs PR & hEUFBFRTh Aol AF2ares pn flexible
the widthwi se direction, and so the rigidity .
PEdntergrAY o tt heagdr ¥dd cpbr Proalszbeds skr thkakembodiment,
than that of the other part. This constructi on nmakes
ontlypodsd bebape arthi ar ailidyikset phéntedi diltneuist rieogtd) 87 is
of the curved portion 87b weaker than that of the
daffiferepart frbm showtd ke nated tdwdvd-hee shafieedf dfiSodiment.
curved portion 87b of the flexible printed circuit

Theae#o84, | et thél Fedxiboet RE iGitlelUl HrALLS BRAVA gV will
this enbodi nent; for exanple, triangles, squares,

bée%&ﬁhﬁﬁﬁégfggﬁ% VA{d oS OLhRL §E§g§én88a%u%%ral§7€re given

enpl oyed. a recess for the curved portion
e provided only on.pne side. Further, the curved

tggrpgon Q%ﬁl%etcoﬁg%?ung&lggtg 8§§i§?ﬁﬁﬁ¥¥%n,%'curved

not.b% P ovidigg a rquﬁs on the outer edge of the
PPEEXPDI 8 %rPEtE CEEEPL e REiater BECUEF hagnsy 87 is made

circular, elliptical, 94 rhonbic or other holes inside _
thiheress that thesorBrngatke theirgiodi by @tttdmgt Motdf sides in

the portion |ower than that of the
the form of circular arcs in the widthwise direction, and so
the rigidity (strength) of the curved portion 87b is set
weaker than that of the other part. This construction makes
it possible to arbitrarily set the rigidity (strength) of
the curved portion 87b weaker than that of the other part.

It should be noted that the shape of the curved portion
87b of the flexible printed circuit board 87 is not limited
to the circular arcs shown in this embodiment; for example,
triangles, squares, semiellipses and various other shapes
can be employed. Also, a recess for the curved portion 87b
may be provided only on one side. Further, the curved
portion 87b can be constructed as a curved portion, not by

providing a recess on the outer edge of the flexible printed

circuit board 87, but by making circular, elliptical,
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other part. FIGS. 47 to 49 show a structure in which
the part ahead of a curved portion 87a of a flexible
printed circuit board 87 is not supported by a cover
menber 98 but supported by a fixed base board 53.
Therefore, on the I ower surface of a yoke fixed

pehdiien &8bohetthehdlieedihasqe bedG2F andPakhudf making the
| ocki ng projections 206a and 206b whi ch support both

rSJg%ﬁ_thf(éﬁFerBf«tEﬁ) ahead 1Rf ﬁ@?tf&%vg%w%‘}”ﬂ?eih 8{RaktNof the
the widthwise direction are provided to project

dﬁ?@} dy Simlar effectiveness to the

a

ove-gegéribed enbodi ment can be obtained by

enpl.oyi.ng ch sypporting structure gs wel|. The
effégﬁgybr%ﬁgﬂ? ggoﬁgoﬁy a SOTESTHG S orfc &M GeridtatRafrt ahead
by the curved portion_87a of this flexible printed

odi Pc iHEVashar @ Botar 87 @xpE arndd exdbiler muigtes RHiguisp board
and 51. FIGS. 50 and 51 are explanatory diagrans

8dc Hemardtc s uBP astiiend gy t Aecobeasmagbtor 68 Wigenmimtcetted by a
in the curved portion 87a, a first noving frane 51, a
fda@edndamevibupfd abe. 52Tardefrbeef i xed Hlaseloboar duzdate of a
explain rel ationshi ps between them Since one end of

ybke fFliexubberpiont 8dnCidiCuihl Faalt $4des Hdaskfl 99 th&air of
fi xed base board 53 fixed to the barrel body 3, this

| lBE]@Hg I?ﬁ%% e@%rﬁlslsgﬂb@a aaﬁjjx%%@)arﬁhjf(}l{]exggﬁgoégf b\@Stll, N sides

the birasing force Wis given to the printe

oGhEEH BoERTLAeR Y 195, BLYah R ian S S5 SO0 Shdunesee
dﬁ%é%ﬁggxnm%E%il££é¥¥ééé”]%g tB%éj%%%S %%dﬂ%ggngt Similar
effectiveness to the above-described embodiment can be
obtained by employing such supporting structure as well.

The effects brought about by a biasing force W generated
by the curved portion 87a of this flexible printed circuit
board 87 are explained, referring to FIGS. 50 and 51. FIGS.
50 and 51 are explanatory diagrams schematically showing the
biasing force W generated in the curved portion 87a, a first
moving frame 51, a second moving frame 52 and the fixed base
board 53 to explain relationships between them. Since one
end of the flexible printed circuit board 87 is fixed to the
fixed base board 53 fixed to the barrel body 3, this fixed
base board 53 is a fixed part.

In FIG. 50, when the biasing force W is given to the

flexible printed circuit board 87 by the curved portion 87a,
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frame 51 by neans of the biasing force W Thus,
regarding a first main guide shaft 63 fixed to the
first noving frame 51, a left protrusive portion 63a
~is pushed upward, and a right protrusive portion 63b
is pushed downward. As a result, between the first

e de O Oen Shadhe H3 RO @ PeRL +NG,PLEES agéa?ﬁgﬁggiFg? right

supports the left protrusive portion 63a o i
SN @Yg%a shak h @%ac%i%%pé% %ﬁgﬁéghg .%%.H%? ffi%é@gmoving
error 1s oriented only downward. anwhi I'eé, Dbet ween

fd mai n_gui de_shaft_ 63 and a bearing piece 71b .

%é#ﬁﬁ]g%a%%d??%ngh%PrF%%?bb?ﬁfP%s?9€CBoﬁtioﬁh%%b pgoarding a

he first main guide shaft 63, a gap El according to
ﬁlﬁfegtf M iTh PErdorshart ffd ehterr b yElpuhi BSt ARgBing nframe 51,
FIG _51, regarding a first sub bearing portion 62
Frighdder oRrenkve | perthowi Agaf ianpBhed funwssrdshiaohi a right
pushes upward makes the | ower surface of a bearing
rpodave 164 ppessednf rcdin besowunhed f doshwapll.guile a result,
shaft 65 fixed to the second noving frane 52, and a

bgaweE tecofdirng tmitheyub®SUERAER! 6 rohdi 8 VdHMtRA piece
only upward. At the sanme tine as this, in FIGS. 50 and

72, dI&E swBbeRtBUSHRS 1her | ehl R vPYaL A A 63a of the

pushes the right part downward in reaction to tha

3663 AR ibheSeeond JRviag fr ieis l%iagg&?hi{ig@é d%rg J fitting

t he second “novi ng frane 52, par pus

rd,_and .the rjight.part is pushed downward. a
erggsé% t?sbeclrv%zeeéﬁ%ii fSHWh Cg-fﬁiwag“e‘iri n W‘%&?rszﬁ%ﬁ&eﬁn the
96 second mmi n guide shaft 77, gaps Fl according to .
LEREYT Mg TUe@or SBREE h&3h dRAerd eBeBRLPIUMEERTE aff 1P which

bearing portions 82a
supports the right protrusive portion 63b of the first main

guide shaft 63, a gap El according to the fitting error is
oriented only upward. Also, in FIG. 51, regarding a first
sub bearing portion 62 provided on the first moving frame 51,
force which pushes upward makes the lower surface of a
bearing groove 64 pressed from below by a first sub guide
shaft 65 fixed to the second moving frame 52, and a gap E2
according to the measurement error is coriented only upward.
At the same time as this, in FIGS. 50 and 51, force
which pushes the left part upward and pushes the right part
downward in reaction to that acts on the second moving frame
52. Thus, regarding the second moving frame 52, the left
part is pushed upward, and the right part is pushed downward.

As a result, between a fourth main bearing portion 82 and a
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and 82b on both sides. Between a third sub bearing
portion 76 and a second sub guide shaft 79,
meanwhi | e, force which pushes downward nakes the
upper surface of a bearing groove 78 pressed from
above by the second sub guide shaft 79 fixed to the

ddocatt basier bpaildt Sha@nd) B, I E2raceotdidthd oté hehe fitting
nmeasurenent error is oriented only downward. Thus, it

drsr ROSSiD 8410 keepntbe Bﬁikuﬁl‘fsw%frda SHOWECHI NP pbEDBons 824

15 invariable, by keeping the posture of the second

i f 1 irs iLng _frame 51 fixed with .
Eﬁ%ﬁég%% 6?g€?ﬁ% ggggg'baégggéggd35§$1Ihsé%ﬂhé%%a{¥ﬂg portion
i asihg faorce W nerat ed b he_curved portion 87a ,
7% %1 SRFEnd sREcBi S FEE B8ar desreThtfeovce which

since a typically-used flexible printed circuit board
Pgphes fagviedd makes gHge nBPpart SUrfpeehati sngPearime groove
like are newly required for the posture control, the
TSosmessesodinosl abaveb®pertforsmebnd thdutguideraesing’9 fixed
costs. Also, attracting force according to the
twagitet | £ited cbask dommgheilc phdt @ 8fmmnEl aapegneing7bro the
is generated by meking the nmagnetic plate 86 close to

meheurengnet c67br apdothenetar enilt, bewRQashbl e to make
the biasing force Wstronger by conbining the

at t ragid NG  arcedipithe o bi eng?% é‘é(c?%d@eg%rﬁtggrrecting

in the curved portion 87a of t e printed

sehgculd, R0gad Byer) Gy, SF3U0LE, M NEDGEIBELIET LR cocons

t hi,s enbodi t, the.attached angle of the electric
bttt QPS8 O GRPT £4d Sy TO0ILN ke 51 Fixed with respect
to the fixed base board 53, based upon the biasing force W
generated by the curved portion 87a of the flexible printed
circuit board 87. Moreover, since a typically-used flexible
printed circuit board 87 is used as it is, and no parts,
mechanisms or the like are newly required for the posture
control, the posture control can be performed without
increasing costs. Also, attracting force according to the
magnetic force of a magnetic plate 86 and a magnet 67b is
generated by making the magnetic plate 86 close to the
magnet 67b; and therefore it is possible to make the biésing
force W stronger by combining the attracting force with the
biasing force W generated in the curved portion 87a of the
flexible printed circuit board 87.

FIG. 52 shows another embodiment of an attached state of
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above-descri bed enbodi nent, and as regards the

conponents only the position of a supporting portion

-84 of a fixed base board 53 supporting a coi

assenbly body 93 is different fromthat in the
above-descri bed enbodi nents. Therefore, the sane

dref eTence NugetakBoas 5un t he, abRys- desekiRedt, the attached
enbodi ment are given and duplicate explanations

anaeefr Wirld A% 4, ecﬁi:tddjcérﬂl%l &npag] e }:Snxge90° from the
el’ectric actuator 54 is attache to a FiTs vVl ng
rane d ti Ly shifted py 90'. Specifical

afgoﬁ%gtd%%girllgég ié;&g(]f?%%%% r t §the®Pi r]%‘gtgal’fg n?jlhefr% onents
%ﬁ s%%g that, @ thryst -generating portion extends in

Fnd dPFefOPIT PR Wi éh THPITHNT AR B2 fixed base
nmoves. _ Correspondingly, in a yoke fixed portion 53b
beprehe>d | RBRPOBAIBIbGEr €033, appRtbNdbPewer9pi écesdifferent
66a and 66b of a yoke 66 and upper and | ower magnets

fepa shdt6Ib ahe dbspesddssuéhedt hmbotheehengt Mhesrefore, the
direction thereof extends in the direction in which

sthe frefstrenpei ngmbrate %k neveathe SivGdeidescribed embodiment
effecti veness to the above-descri bed enbodi nrent can be

" a@bt giived ByldeBIDEQ‘iic@ﬁeS LG 1ShEHGLRE tR MR)d will1IGPe Snitted.
to 59 show further another (third) enbodi nent of an

| Mge, $iall lddQaiaeear didil (0 448 R esqnt, dayvention.
Thi s enbodi nment slhows a nodiTie éannp ea(;df(ﬂ%/he 1 atattaChed
oi Ln_the aboye-desar.i bed ngodi t: two.cojl o
eBort i Basohr Ao e ERfEa T L hetRRRaR ey ST By 90°
S88a.§nd fﬁa. Ang t he 98 na%netic force of magnets 67a _
BRAL6¥H21 5V st F ehythefBdloy® denstitachedg ty fAnst aoving
circul ar nenber. Regarding an
frame 51 such that "a thrust-generating portion extends in
the direction in which the first moving frame 51 moves.
Correspondingly, in a yoke fixed portion 53b of the fixed
-base board 53, upper and lower pieces 66a and 66b of a yoke
66 and upper and lower magnets 67a and 67b are disposed such

that the lengthwise direction thereof extends in the

direction in which the first moving frame 51 moves. Similar

- effectiveness to the above-described embodiment can be

.obtained by employing such structure as well.

FIGS. 53 to 59 show further another (third) embodiment
of an image stabilizer according to the present invention.
This embodiment shows a modified example of the flat coil 88
in the above-described embodiment: two coil portions are

~constructed of the same coil portions 88a and 88a. And the
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el ectric actuator 54A shown in this enbodi nent, the

sane parts as those of the electric actuator 54 shown

in the above-described enbodi ment are given the sane
reference nunerals, and duplicate expl anations

thereof are omtted. Two coil portions 88a of a flat

meoyrie it ofotbe e}®chhyhetaCidml ORna4ANAVe st N SH B hened by
shape and structure, and the relationship regarding

c{ ANARIEINH é; bgt wean thecf | at &ﬂcj;uﬁ%% BmBYk, ndrﬁéégazlrdlng an

COI| 91 and a magnetic plate 86 'S S Zane 2
[ [ two vi de ces
66A2 EEE?%EB héﬂ§§n§ﬂ§ ape %b’ i°s ?%Bﬁgﬁm?ﬂF?Aihe Same
rectan uI ar frane bo as.a ole. The c Ilndrlca ,
pé% % guﬁ%%nafar de&ﬁ§t§98e HFEINFQr yoke BBAR in the
d the oke 66A and the cylindrical coil 91 are

%51 [EPOI4 ERA naresi Aivan ethect FaBAesteference
to the above descri bed enbodi nents can be obtained by
EWSITG SN g addc Kuptlrigetter ex@d anelthionkn thpaeifcalrar onitted.
according to this embodi ment, since the yoke 66A is
cirdUMar¢quopuEdionheﬁeaiefaa gdwantoagd fs emharigd Nglectric
- magnetic efficiency by the nmagnets 67a and 67b. An

aictB@e ost ab4Ai 2eivedd Whih $4ike abovpedesgli bad - W Ur €nd  the
and functions is attached to a | ens barrel 1, as shown

reNathb®Ship E%g%%dlﬂ@'%ﬂ m%h%mﬂéﬁwaeﬁséﬁ%iff§¥té%£l 88,

into and pull éd out o enlpg pgrt
QM4 ;ld1a reI 18 o ar y
ap qh f%ﬁefg dlrec |on §EQﬁﬁf¥ﬁt %%%% gg ﬁﬁethe same.
omer bar i.n a det chable manner. In this ca
ReRETT AndRREl ShR Dol ST G dun alvided SEoces semn

and 66A2 having the same shape, and is formed into a
rectangular frame body as a whole. The cylindrical coil 91

is wound around one side of this yoke 66A, and the yoke 66A

and the cylindrical coil 91 are joined together like a chain.

Similar effectiveness to the above-described embodiments can
be obtained by employing such structure as well. In
particular, according to this embodiment, since the yoke 66A
is circularly formed, there is an advantage of enhancing
magnetic efficiency by the magnets 67a and 67b.

An image stabilizer 5 with the above-described structure
and functions 1s attached to a lens barrel 1, as shown in
FIGS. 1 to 11. This image stabilizer 5 is inserted into and
pulled out of an opening portion 48, provided in a lower

barrel 18 of a barrel body 3, from the lateral direction:
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unit of one apparatus, so that it can be attached and
detached particularly easily and swftly. Note that, a
cover menber 98 is attached to the |lower barrel 18 of
the barrel body 3 in a detachable nanner by a
fasteni ng nmechani smsuch as fixed screws. FIGS. 60 to

Bl adtec d¢iged eSo ShRwi Dewardbgirkall Sty lin L£agBfacHle manner.
which is a first enbodi nent of an i mager apparatus

Y ovhded Jdd) achenspBger eétgbitfgj?’ié"]g Bheisabegﬁ'siiaacted as a

descri bed structure. This digl still canera

sepLco ecqrdi ng_nedium as an
u%%%zrﬁgtigﬁéréggggfﬁéuane FUangﬁd 3h dptt c&l® i phgached and
from an, object i.s converted to an electric _signal in a
qﬁﬁﬁ%ﬂeﬁaégh%l§@l§§ oeﬁélﬁgcépgeﬁwPﬁt@Hé s¥ate ottt of cover
recordi ng pedi um and di spl ayed on a display apparatus
“‘?H‘%ﬁrasg 17 qaF82ehgdt &P difspl kgwensbaheah L8 PIfGtIBo barrel
and other figures, this digital still canmera 100

byl Bdeils? a éaheehabbeymanterablyers frstreelingl ,mechanism such
di spl ay apparatus 102, a control unit 103, a battery

apoviexedotscgleewsn in the figures and the like. The
canera body 1 shows a specific exanple of an inmager

appaF®Eds BodytoTher lLees baghebsl SAPFUMES ANGEHRES] still
of an object as light and leads it to a CCD 4

bmMBehi onigpg @ idp | MROer, s - at ,
cl igh | qrgely %@csﬁ% s%r@/yOdvﬁr%?ﬁJ ISD%S imager

is formed of a liquid crys _ _

oPIaHIPAS 1336 0. £ 08, SR LISC § SyRURL 10 v
dgggiﬁgéé structure. This digital still camera 100 uses a
semiconductor recording medium as an information recording
medium, and an optical image from an object is converted to
an electric signal in a CCD (imager) so as to be recorded in
the semiconductor recording medium and displayed on a
display apparatus such as a liquid crystal display.

As shown in FIG. 60 and other figures, this digital
still camera 100 includes: a camera body 101, a lens barrel
1, a display apparatus 102, a control unit 103, a battery
power not shown in the figures and the like. The camera body
1 shows a specific example of an imager apparatus body. The
lens barrel 1 captures an image of an object as light and
leads it to a CCD 4 functioning as an imager. The display

apparatus 102 is formed of a liquid crystal display which

displays an image based upon a image signal that is output
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the action of the lens barrel 1, the display of the
liquid crystal display 102 and the |ike. The canera
body 101 is fornmed of a wide flat case, including: a
front case 105 and a rear case 106 fitted together in
an anteroposterior direction; a main frame 107 which

fhom deise acopage paat tae fianed Mhe tdshdrontuangd 1688 controls
cases 105 and 106 into front and rear portions; a |lens

RV et 108 M@iEheiﬁe%%t%%E¥E101$h@hgrgggngﬁﬁgﬁ?‘@Ee liquid

the front case 105 in a slidable nmann
-gyg?-@g%ﬁ [ i Qn; t. i ke. An objective

C%@hs Ao gﬁﬁiﬁg%s%%grﬁgg fl?%' di sposed facing the

front, surface (first j.n surface) of the majn frame
107&%%d PHE 6 ggaYVﬁ ]en§S7Ag‘8%‘%\e‘ge Fpefed1hd tlat case,
.cl gsed by the | ens cover 108, The objective lens 7Ais
-%@b’é’&@@y’ataarﬁﬁﬁﬁér CpEet bR° o sPderedrt Kesfai A06 fitted
frame 107, and the lens barrel 1 is attached to the
tegfdh&rbody 401 aniteropheteTbos diismysedn bet omaand frdeene 107
second optical axis L2 directed in the up-and- down

witiliche tdiori.detnda t beater porapoincalomdd by ohet feoh@nsaind rear
system 2 is extended in the anteroposterior direction

caliesh 10655 addM1dtehwing® dideat i0 HedMGGaBIEs PolYiens cover
101. Thus, the electric actuator 54 that is a driver

108 thechmage scshabield z¢r &d %rﬂ%ﬁp%e@e Uye ﬁéjefdfcght case

the direction which 1is perpendicular to the secon

i.cal | i.ch . llel tq the first . .
198 il 26 Sk B MOLP 5 R8T Sl Shot8ohfe Lt sons ana

[ forped by installin
thgatﬁj&ﬂe Conﬁﬂogbgggkggel:%ns yﬁ ofythe lens %arrel 1 is

disposed facing the front surface (first main surface) of
the main frame 107, and the objective lens 7A can be opened
and closed by the lens cover 108.

The obJjective lens 7A is disposed at an upper part on
one side of the main frame 107, and the lens barrel 1 is
attached to the camera body 101 with the CCD 4 disposed
below and the second optical axis L2 directed in the up-and-
down direction. And the first optical axis L1 of the lens
system 2 is extended in the anteroposterior direction which
is a widthwise direction of the camera body 101. Thus, the
electric actuator 54 that is a driver of the image
stabilizer 5 is disposed at one side in the direction which
is perpendicﬁlar to the second optical axis L2 and which is

parallel to the first main surface, inside the camera body
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a predeterm ned m croconputer, resistance, capacitor,
other electronic parts and the like on a wiring
substrate; a flash apparatus 110; and the |ike are
attached to the main frame 107. The control unit 103
"is provided side by side wth the |ens barrel 1, and

10t f sl devdice dHD ésnProVi degi aboves rdbgeh! thinstalling
device 110 includes: a light-emtting portion 110a

MWhi sh4d d S he
M haigemessnge L Rer ot SULSCR fled e LEfB o, oune

j -.emtt] portion.110a; capagcitor
SR B e ekl Phea Ri 607 pSRERERL 8 f1as
Lhe ngve ffgyion 1%8%; and the like. In order to |
BEFEE Yhet 11 gheP8m iﬁﬁﬂﬁ%r?¥%naiiéﬁhe6fth§§QI@E&P frame
]ggvice 110 and an objective lens 7A of the Ilens

frrel 1, a lens fitting hole Illa and a flash fitting
hole Il b are provided at correspondi ng positions of
t he The opentase O3t THS obs eptovedée@nsidA by fdidedvith the
into the lens fitting hole Illa along wiwth a pane
12hs dwmrndle 1j ghhd emiet tf ngslpodév doe 1108 iiss fpddeided above.
into the flash fitting hole 111b. Further, a

Thleurfalaisty defvieren 1gsi ddihedddw auahy Y S e c PAYTBbitYon 110a

of leg pieces provided on the | ens cover 108 are

whnser tied e%b%s@&\érﬁeﬁuéaf‘gfchﬁ fa Ianégeagcfj? 1'9?% {%‘cg%% €08se 105;

cover 108 is prevente rom falli _
SRS ARSI PLUILL L LELBLEE ST e 1igne-
e%g¥%gn%08p8%9ig% rrYxsg;inathgapacitor 110c which supplies
predetermined electric power to the drive portion 110b; and
~the like. 1In order to expose the light-emitting portion 110a
of this flash device 110 and an objective lens 7A of the
lens barrel 1, a lens fitting hole 11la and a flash fitting
hole 111b are provided at corresponding positions of the
front case 105. The objective lens 7A is fitted into the
lens fitting hole llla along with a panel 21, and the light-
emitting portion 110a is fitted into the flash fitting hole
111b. |

Further, a plurality of openings 1llc through which a
plurality of leg pleces provided on the lens cover 108 are
inserted are provided in the front case 105. The lens cover
108 is prevented from falling off the front case 105 by

providing the plurality of leqg pieces with detachment-
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up- and-down direction by the plurality of openings
111c, and can be | ocked at the top and bottom by a

| ocki ng mechani sm not shown in the figures. As shown
in FIG 61, when the lens cover 108 is at the top
the objective lens 7A is conpletely closed, thereby

fedteandiiny gdie ihiLct rMes! eBRs7AcvR 1B8 cQhNBE REHLd in the
as shown in FIG 62, when the | ens cover 108 has

et ey hatdomy tﬂ}fh@p%@’%&%ﬁof ’;\ol%énin 111c, and

conpl etely opened and urned on,
er.eby LNRg..sheating possi bl As.shown in Fl GS. .

%381 akﬁéolJ %g,ghégsaﬁalﬁleopte i n %n EE}g&PTﬁ)Y faorl%%ﬁor?ﬁ ngechanism

the displa rface of the_display apparatus. 102 is

oG B (e daaricase AD6ShINE SpoATRg G4 ndBien ishe lens

is provided, with a |arge opening nade in the back

QEfFadd? Ihiath e L ypcdite b iestifackensf 72 his reampletely

case 106, and the display apparatus 102 is provided

Glesiede theeedpy Phetedispbayteppabatusi®f? liemsa 7A. On the

conbination of a liquid crystal display having a size

otberedpondi rg tshawre iopanniang a8, ndaven 1z anshd deekr 108 has
light fitted onto the inner surface of this Iliquid

meRESt ato ditsRl Yot Yof Ok8el i e ikl fe 114 nlsS Ph OMisdetompletely
on the liquid crystal display side of the display

oBBRaKAASY %@Llé Wt 2 %%Qltckra_{@ Hiney b m%@?iglgg making

he peri phera edge of thi's protective plate

Sgégﬁgﬁé kﬁﬁgg%ﬁ%ct wth the inner surface of the

12. Further, various operationa

switches are provided jn 103 the rear case 106. As the
operst i%ﬂn%t%', 4%@@ £3 2 square opening window 112

for exposing the display surface of the display apparatus
102 is provided in the rear case 106. The opening window 112
is provided, with a large opening made in the back surface,
which is a second main surface, of the rear case 106, and
the display apparatus 102 is provided inside thereof. The
display apparatus 102 is a combination of a liquid crystal
display having a size corresponding to the opening window
112 and a back light fitted onto the inner surface of this
liquid crystal display. A protective plate 114 is provided
- on the liquid crystal display side of the display apparatus
102 with a seal frame 113 in between, and the peripheral
edge of this protective plate 114 is brought in contact with
the inner surface of the opening window 112.

Further, various operational switches are provided in
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provided in appropriate positions a node sel ection
knob 115, a zoombutton 116, a screen display button
117, a nenu button 118, a direction key 119, a screen
button 121 and the |like. The node sel ection knob 115
selects a function node (still image, noving inmage,

tPleaaybesk apdetheelike)s dhe 2peMatBBhEIN s1AG BRI OMtere are
zooni ng operation. The screen displiay button 117

R QI 1SETRYL SH SRR pddie: W butden I8 selectsoy, 115,

vari ous nenus. The direction key 119 noves a nenu-

255 0ucuisos 200 IS UG, eSS DAL o nen.

swi tches screen SiZzes an e

hal. e IS de at, an .end of the rear case 106 on

B éﬁl st 2 ¢he o Pay<SSpparht (B S9EeT PYHiQh k21 and the
|.oudspeaker i s incorporated, and a strap supporting

Iis€al Phrecrodes sedeciioichkach o 138 errllasits he dpsdiice mode
si de thereof. Also, as shown in FIG 64 and other
(Btgdledmage t heviagpémagisr,f ada vifadkherchngrea liddy) 100he zoom
are provided: a power button 125 with which to turn
buligopovkl 6 opkoffbrma stwmtimy obetrkenoh26 Td hsehiceh t@isplay
start and end shooting; a camera shake setting button

bh2tow t D1 Whigdr ficantd aBikezd | AREL1DY. ORRS alkRY @PButton 118
i mge stabilizer 5 when a canera shake occurs; and

sbh@ck%k%ﬁﬂ@&@guﬂenékfﬁ@ﬁQpHRE%CQQBﬁ %%grifl SveF a menu-

approximately at the center of the upper surface o
1 ¢ ophone is

- r 1 in,which.a m
S%E%SF%gggtea?ggﬁe %é%ertgﬁttgﬁkaS, e g6t hg button 121
button 126 and the 104 c ra shake setting button 127
sg}tcﬁﬁF SFC5ERe 12652 t¢pletes a screen. A speaker hole

122 is made at an end of the rear case 106 on the side of
the display apparatus 102, in which a loudspeaker is
incorporated, and a strap supportiﬁg metal piece 123 is
attached to an end on the opposite side thereof.

Also, as shown in FIG. 64 and other figures, on the
upper surface of the camera body 101 are provided: a power
button 125 with which to turn the power on/off; a shooting
button 126 with which to start and end shooting; a camera
shake setting button 127 with which to stabilize image by
operating an image stabilizer 5 when a camera shake occurs:
and the 1like. Further, a microphone hole 128 is made
approximately at the center of the upper surface of the
camera body 101, in which a microphone is incorporated.

The power button 125, the shooting button 126 and the
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hol der 124 installed in the canmera body 101. Furt her,

the mcrophone hole 128 is also nade in the switch

hol der 124, and the built-in mcrophone is fixed to

this switch holder 124. And the switch holder 124 is

hel d by the canera body 101 in such a manner that
d&ﬂéréﬁstKéfﬁ%ﬂﬂihguﬁﬁkﬁoﬂzﬂQTSar@eéﬁlb§EM§§He8h€o a switch
front case 105 and rear case 106. 65 is a bl ock

rH1agram 2xph akphRgkhg o gg&%oéaﬁgggeﬁgdgntﬁh] Jurther, the

above-described image st izer
d n st.abi lization | cul at.i u
n%%% ﬁz}%ln%na olgeas:egggggnﬁlsfszma(g df’?v%ﬁ cﬁ%tlﬁq? %jrcﬁer 124,
... four. Lifiers (AMP) 134A  134B 135A and 135B;
i e B RE i o RS oRREgE stot | ¥kt Fon BAGUT Gy holder
ynit 131 are connected a first gyro sensor 136 via
e ifnst eipl PYEEER pRNPPT1IIZA “Bhdhaldebind hgyreamera body
sensor 137 via the second amplifier (AWP) 134B. The
0l sin ggueh senmenne36 tdetteqtartt hef ahbentswatch holder 124 is
di spl acenent in the first direction X caused by a
hedue batwskak eher firbatl idkecapplsi addt ectifre cageenashody
101, and the second gyro sensor 137 detects the

amouwtc .of gb splsaceneplicck HRGgSEMONG<LiLEREHEN Ehe control
caused by a canera shake or the like appliedto th

coatdeba B?d¥h$0$boe%Lﬁgggglﬁ@de gggeakgbgﬁﬁggr BhedA control

anmount of dlsp acenent in the Irection X
u spl.acenment in second directio
uhg% ]ggga$% el %g%etgﬁtedmﬁvap?B@gﬂ}ﬁéag §F§Qﬂ$%%ﬁQ9 unit
15 s been 105 ex | ai ned in this enbodi nent, needless to
%;vo unit 132; a driving circuit unit 133;

four amplifiers (AMP) 134A, 134B, 135A and 135B; and the

like. To the image stabilization calculating unit 131 are

- connected a first gyro sensor 136 via the first amplifier

(AMP) 134A, and a second gyro sensor 137 via the second
amplifier (AMP) 134B.

The first gyro sensor 136 detects the amount of
displacement in the first direction X caused by a camera
shake or the like applied to the camera body 101, and the
second gyro sensor 137 detects the amount of displacement in
the second direction Y caused by a camera shake or the like
applied to the camera body 101. Although an example in which
the amount of displacement in the first direction X and the
amount of displacement in the second direction Y are

separately detected by providing two gyro sensors has been
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di spl acenent in the two directions, the first
direction X and second direction Y, nay be detected
by one gyro sensor. The anal og servo unit 132 is
connected to the inmage stabilization calculating unit
131. The anal og servo unit 132 converts a val ue

e CiiiediDytNe eiPeei véab) | heahi o8s €8l 8 at R amount of
unit 131 froma digital value to an analog value, and

PP RANEA Ol ) 00b CALEeIROAd] NG A0 e N A crion x
val'ue. The driving circuit unit i s connécted to
Se ni.t 132. .To e driyving circuit

R R LR 1 o et it o alen Vs, sensor.

mhiqﬂhis a first osition-detectjng elenent, via the

t hi r P RnFinaio% ?ﬁ%ﬁf WA 1dad the cOeeGEeRal Fo the image

el ement 95, which is a second position-detecting
adeizathion tprleelrtinanpriti 3 -AVPThe139Blog servo unit

Further, to the driving circuit unit 133 are

I@nreereaist s he fisdtuecotdl@8latwhd chyi $ha fimsge cothdbilization

and the «cylindrical coil 91, which is a second drive

cediculaTieganmuint 181 dixspd acelieitof +deud i tStamOyhdbog value,

frame 51 in the first direction X, detected by the

ahidr sbutyghts elemeBhtr8%, diyrdPUkok@ekBendih¥l N the analog
circuit unit 133 via the third anplifier 135A. Al so,

v%li%_e@mu‘fﬁe(’fdrqivﬁ gaCSIfF&EiQ(f utéxllet f§§oqg‘>yn?§ﬁﬂgc{é§g%o the

2 in the second direction etected € Secon

L1, el t 95, is,inpui to the driving, circuit .ynit
0057 Y (B 1l e o 30ET vaRgedag t T 133 are
ut signals and the control signal fromthe anal og

C%%Eeggﬁgo uhf'® 185 st h&adili vRAGREPECUP 4, udthicigzis "a first

outputs a ,
position-detecting element, via the third amplifier (AMP)

135A; and the second hall element 95, which is a second
position-detecting element, via the fourth amplifier (AMP)
135B. Further, to the driving circuit unit 133 are
connected: the flat coil 88, which is a first coil; and the
cylindrical coil 91, which is a second drive coil.

The amount of displacement of the first moving frame 51
in the first direction X, detected by the first hall element
94, is input to the driving circuit unit 133 wvia the third
amplifier 135A. Also, the amount of displacement of the
second moving frame 52 in the second direction Y, detected
by the second hall element 95, is input to the driving
circuit unit 133 via the fourth amplifier 135B. Based upon

‘the input signals and the control signal from the analog
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predeterm ned control signal to either the flat coi

88 or the cylindrical coil 91 or to both of them in

order to nove the correcting lens 15 for stabilizing
images. FIG 66 is a block diagram showi ng a first

enbodi mnent of a schematic configuration of a digital

sirdd  oaderalif)d fHoOvViddasiwd hcarcuirgensi@bilizebudputs a
havi ng t he above- described structure and functions.

phid e td iR Stdhdr SRNBE gnal0Q d ned wles @héeﬁzﬁpagﬁgl 88 or

1, a control unit 140, a storage apparatus 1

er.afqi: |t . di spl aratu 102, an
tgl%t (ﬁ}la%nfé%rly]cﬁ% ganld Otslﬁe@%/ik%g& T%%e FU pH rRfdgr to move
has an i e stabilizer. 5. The .control .unit 140 pl ays
e EgﬁFFg%%P@i&qnﬁ &%cgﬁﬁr&Fagﬁé&F&F@SFm?ﬁ@Sstorage
apparatus__141 has_a program nenpry, data nmenory, .
ot heT T RAM ROV o B+eck | §kaoxapr shpving @ hbleshtempodiment of
unit 140. The operation unit 142 inputs various
8 nschawaton stemalaimnt tdre lotkeaf odigitahi mgitlie pemera 100
on/of f, selecting a shooting node, performng
pglegdtiedly erithheahi kémadbe displiayzappabatbsvid®? the above-
di spl ays a captured imge or the like. The externa

deeawipedl4d raakargesnat guageieapaci tiis Tcﬁ‘f%ﬁ@ﬂ rotill camera
unit 140 includes an operational circuit aving a

10bCEQEQEEM%ﬁEa(fgﬁg;béggéfhf,lEk%anQBlE%ﬁgggﬁﬂgﬁh%a storage

storage apparatus 141, the operation unit

sigpgl o] ' nit 144, di gital signa
ag %%gggfng uditgﬁljgéﬁ%ﬁ%i%bEF%%EV@#@%réglfésgia 1gpparatus
1%5/A con%erter 148, 107 %nd a tim nf;i]gee.ner ator. (TG

8Fe SESRRBELeQeFETHhitd S and the The lens barrel 1

has an image stabilizer 5. The control unit 140 plays a
central role in a control apparatus. The storage apparatus
141 has a program memory, data memory, other RAM/ROM or the
like for driving the control unit 140. The operation unit
142 inputs various instruction signals or the 1like for
turning the power on/off, selecting a shooting mode,
performing shooting or the 1ike. The display apparatus 102
displays a captured image or the 1like. The external memory
143 enlarges storage capacity.

The control unit 140 includes an operational circuit
having a microcomputer (CPU); and the like, for example. The
storage apparatus 141, the operation unit 142, an analog
signal processing unit 144, a digital signal processing unit

145, two A/D converters 146 and 147, a D/A converter 148,
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control unit 140. The anal og signal processing unit
144 is connected to a CCD 4 attached to the |ens
barrel 1, and perfornms predeterm ned signa

processi ng by neans of an anal og signal corresponding
to a captured i nage output from the CCD4. This anal og

Signal RAAGCASSI §EntRhtord4 (1) comecRd Qe fdd Stto this
Al D converter 146, and an output t hereof is converted

dhr s gidal pi@nal rRy taﬁlaioﬁ/nglgglgg Ejrrto%r&s]s%?lg Thiheras s

first A/D converter 146 1s conne

f%%i'{téﬁ”m°ﬁ§3%' SPeal o bhadtiig tﬁoirﬁga”ée&s PaFEPLall, and

su plled from the first A/ID converter 146. To
5 f&ﬂ APISTHRBADCHr oBLGERhg RFFPICAFTAr P oAFEEedof  an
t he dlsplay apparatus 102 and the external nenory
A R R HIR i eRer PP RBPoRdEfgat aPANTEl| ddrades output from
di spl ayed on the display apparatus 102 or stored in
thige &GDdr.nal Hehsryand3ogbaskdnaponpredégsiay snphal 144 is
that is an output signal of the digital signa
roeessidngtonitthel 45irAksoa/b o ddireseeandl ASD coftvesher output
147 is connected a gyro sensor 151 showi ng a specific

texadplre 06 aohbuktdat eebi ng uglbicdi Vi REghhon, b§hakﬁls A/D
or the like of a canera body 101 is deteCted byt

OWLR$8Rsey 151, and inmage stabilization is perfornEd
according to the detected result. To the DA

CONEL el 14815 BORREhEH Bl YA SRR AP Uil tasgicar
signal processing wunit 145 which performs predetermined
signal processing by means of a digital signal supplied from
the first A/D converter 146. To this digital signal
processing unit 145 are connected the display apparatus 102
and the external memory 143, and an image corresponding to
an object is displayed on the display apparatus 102 or
stored in the external memory 143, based upon a digital
signal that is an output signal of the digital signal
processing unit 145. Also, to the second A/D converter 147
is connected a gyro sensor 151 showing a specific example of
a blur-detecting unit. A vibration, shake or the like of a
camera body 101 is detected by this gyro sensor 151, and
image stabilization ﬁjs performed according to the detected
result.

To the D/A converter 148 is connected a driving control
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stabilization. The driving control unit 152 stabilizes

i mges by driving and controlling the inmage stabilizer

5 in accordance with the position of a correcting

lens 15. To the driving control unit 152 are

connected the image stabilizer 5, and a first

WA tion deheehor 184 andssegendcROshiLeNngdehgetorsdP image
whi ch are position-detecting units that detect the

d%%ﬂiﬁﬁ%@tqgnthe qgﬁgthhggjﬁgg%g%igﬁg gghgetiggéthgtabilizes

positions of two noving fra I'n i tron,

! tim generator (T 149.is nnected t he ,CCD .
iye8eg, Y MO Al ortaAtDindc EBRdpeen Shaid st 5 in
a lens system?2 of the Il ens barrel 1 and then an

SR ERSE WBEgntlh@r Re§L5ACPhELT BcSPrpPShéngf LPRE &Bp To the
4, an image signal thereof is output as an anal og

dGiYARE (CODREIOdh Wiiddet 27 niAed coprectsdi tdis sinane | spbilizer
out at the anal og signal processing unit 144 and

Saf tandt lgat fahEth pss tonver dedettoa dPgi taald sigpab byosition
the first A/D converter 146. After predeterm ned

dptecessi P iwhtahr age qdsididheldigitdialg sughek that detect
processing unit 145, an output fromthe first A/ID

teenvess B i 6 oirs tHESRiRG:1OMhd heefkSPl &Y 1APPEEAEHSing the
102 as an image corresponding to the object, or is

pekQEednknoan tg?é)g%&gilenog hs ds 251 r‘rg{{gr %\%Jﬁg;%glnaatdc&r{fion, the

In the above- cri oting sta

' ti hak he Like i l,i ed t
- SRBhEb8ereREPEnel ABS Lt KEohisRPEY' o {5 beocerere
operational state, the gyro sensor, 109 151 detects the
vi bridtiSon, "REKBRor iM% | Pke2BnPRIRGE has been input to a

lens system 2 of the lens barrel 1 and then an image has
been formed on the focal plane of the CCD 4, an image signal
~thereof is output as an analog signal to which predetermined
processing is carried out at the analog signal processing
unit 144 and after that which is converted to a digital
signal by the first A/D converter 146. After predetermined
processing is carried out at the digital signal processing
unit 145, an output from the first A/D converter 146 is
displayed on the display apparatus 102 as an image
corresponding to the object, or is stored in an external
memory as memory information.

In the above-described shooting state, when a vibration,
shake or the like is applied to the camera body 101 with the

image stabilizer 5 in the operational state, the gyro sensor
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out puts a detection signal thereof to the control unit

140. On receipt of this, the control unit 140

perfornms predeterm ned cal cul ati on processing, and

outputs a control signal which controls the action of

the image stabilizer 5 to the driving control unit

152, deects Vichg CONbEOtiUA]t sHHRe OWPUlthe® like and then
predeterm ned driving signal to the image stabilizer

Fa AP be 6ONEE gha $i gRakEEOM hc%ecocg&{toéol unifc 140.
f 1 1nthe

140, thereby noving the first noving franme

irs i ti X by.a pr term ned anount _an vin
(%%e E%%%%ﬁ% nggingp%%ghe gg%in‘%%ﬁ”gégonanaFregﬁion Rgrforms
o) redet er m ne mount. This pmakes it possible to
Rgéﬁéﬁéiﬁgn%qnﬁﬁ%F %ﬁ%§h3p6?c?%%l%%veﬁﬁﬂtQHIQH¥§ a control

gorrecting lens 15 and thus to obtain an excellent

SPRGe. "HHSh 670151 @l ) 5BR dictgioam @holhAg imagecdifhbilizer 5
enbodi nent  of the schematic configuration of a

t@i gihaal dsiving casntaolprnmiitdebni t hThe dragéng control unit
stabilizer 5 having the above- described structure and
1b@nceitpets Tha s pdiegiettelrmsnield dapeiag 1H0Manclusdeshda image
| ens barrel 1, a video recording/reproducing circuit
siBbti1166r 3N HaHe! NAbolBrRE Ycdhtrod \WigRAISIFARA the control
processing unit 162, a display apparatus 163, an

uxternnal, ﬂﬁ@PéUy1ﬁﬂviﬁgCQﬂﬁ%Cfinta%&%&%gﬁtffgmé”%i in the

165 and the like. The I'ens barre n i mage

£$tabi l{f.biét%:ﬁti'onﬂ}? M%dgo pr:eg egcredr:mﬁqgcgg%ﬂqggﬁ% gggﬁicrén%l{lriitng the

uni t ays a centra
The internal menory 161 has a program 110 nenory, data
SHeRBly, "ot Hag Ifrgﬁ\oﬂ“%t)\/l%ér the 'F}{?T(e Seonft | gilggetion Y by a

predetermined amount. This makes it possible to stabilize
images by means of the movement of the correcting lens 15
and thus to obtain an excellent image.

FIG. 67 is a block diagram showing a second embodiment
of the schematic configuration of a digital still camera
provided with an image stabilizer 5 having the above-

described structure and functions. This digital still camera

100A includes a lens barrel 1, a video recording/reproducing

circuit unit 160, an internal memory 161, a video signal
processing.unit 162, a display apparatus 163, an external
memory 164, a correcting lens control unit 165 and the like.
The lens barrel 1 has an image stabilizer 5. The wvideo
recording/reproducing circuit unit 160 plays a central role

in a control device. The internal memory 161 has a program
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the video recording /reproducing circuit unit 160. The
video signal processing unit 162 processes a captured
image or the like into a predeterm ned signal. The
di spl ay apparatus 163 displays a captured inmage or
the like. The external nenory 164 enlarges storage

tydagbem885E9Ctb&%érSQ%MQQQﬁgobﬁhQHEtdﬁﬁéﬁdféyear1v1ng

and controls the i age stabilizer

RE0F 100 FERO AN PRLCELANLI Al LR el AT ARY - Mg video

operational "circul croc
menory 161 t he

the li ke for £exa The i nterna
e i gg?&h&' RrQEﬁﬁs?%eac%ﬁ?%%??%glm%%§ or the

cqontr ol unlt 165 a nonitor dr|V|n%|un|L 166, an
]ﬁﬁiﬂllffife? a 1ByednlcrRibed| Aieppdced N /H)SplAY, amparaiaus 163

173 are <connected to this video recording/
Q%ﬁﬂ%%Wk|mgC@PF@n$d dmbge 1680. tHhelikdeo Thiegreternal memory
processing unit 162 is connected to a CCD 4 attached

lted téreldemss batoebgd, cdpmdihegy .anPhé f cekrré6¥ingandras control
signal which has been processed into a predeterm ned

uviided 635i gidkreiss andpdbnte ol ke twied &Qlag;%c QidbAghizer 5.
reproducing circuit unit 160. The di splay apparatus

163 d ng/ c
Clréﬁﬁicgﬁ??%%go %?%é?ﬁ%ﬁgnfg?réggg%?%|géﬁﬁﬁﬁﬁq%6%ﬂglt 160

'
k3003, COBEChE 100 CORREELE) Lk T4 cxppompcer

onnect o, this onnector 168 in a freely
(ggpg qﬁhﬁ“@#“ %5nﬁ§éppﬁ6 te?ﬁ?némtf¥@a&r§ﬁmﬂﬁy 161,

in a canera body ill 101 is connected to the second
thit SFFdR% Fpgpy 1pxocessing unit 162, the correcting lens

control unit 165, a monitor driving unit 166, an amplifier
167 and three interfaces (I/F) 171, 172 and 173 are
connected to this video recording/reproducing circuit unit
160. The video signal processing unit 162 is connected to a
CCD 4 attached to the lens‘barrel 1, via the amplifier 167,
and a signal which has been processed into a predetermined
video signal is input to the video recording/reproducing
circuit unit 160.

The display apparatus 163 is connected to the video
recording/reproducing c¢ircuit wunit 160 via the monitor
driving unit 166. Also, a connector 168 is connected to the
first interface (I/F) 171, and the external memory 164 can
be connected to this connector 168 in a freely detachable

manner. A connecting terminal 174 provided in a camera body
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An accel eration sensor 175, which is a blur-detecting

unit, is connected to the correcting lens control unit
165 via the third interface (I/F) 173. This

accel eration sensor 175 detects displacenent applied

to the canera body 101 due to vibration, shake or the

101KeLs aSorRReRler ald Qthe anddh YR o1 FARSON 1647 heused
as this acceleration sensor 175. To the correctlng

| enSAI‘ioﬁtcE%lle'f@ltﬁo;ﬁ %@1{&{30&’7%“ &hii h | €8S 4 %erngetectlng

unit of the inmage stabilizer mhlc drives an

tro ing l.ens .

SOE S, Qe‘?@%%?% ¥ 0 A8 et ke ool (it 165
05|t (% co ectlng | ens_15. Thus, when an

d:éleof hr b EATIREE bERAFL nplR - t TTBLS | RS Lg% heR Sensor
of the lens barrel 1 and then an inmage has been
o AsF 6 el SRkageptanecopl ipé toDthe awmierggdody 101 due
signal thereof is input to the video signa
tor odéysitignunishak@? on & he helleavpldd ircdbirattion gnabd a gyro
whi ch has been processed into a predeterm ned video
sengoal can tdd suskdeassitpnal aprcedessitign Wirdsdb217%. To the
input to the video recording/reproducing circuit unit

cbe@ecthug, fehbgnabnepsiespendi ngd othe LaRgRREdthes 1ens
object is output fromthe video recording/reproducing

9'1%9ngt Wid 460 Elpet?glf%%:”% bgfiyéﬁgSum&h}&@ g@‘q@es and

i'nternal nenory e external” " nenory
tgieed el b R SR XL o -
ngsp%geiﬁ%QLkgﬁi drlg%gg ugg%eéEG tgg I%JQT¥¥g¥ﬂjof the
correcting lens 15.

Thus, when an image of an object has been input to a
lens system 2 of the lens barrel 1 and then an image has
been formed on the focal plane of the CCD 4, an image signal
thereof is input to the video signal processing unit 162 via
the amplifier 167. A signal which has been processed into a
predetermined video signal at this video signal processing
unit 162 is input to the video recording/reproducing circuit
.unit 160. Thus, a signal corresponding to the image of the
object is output from the video recording/reproducing
circuit unit 160 to the monitor driving unit 166, and the
internal memory 161 or the external memory 164. As a result,

an image corresponding to the image of the object is

- displayed on the display apparatus 163 via the monitor
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or in the external nenory 164 as an information

signal, according to need. In the above shooting

state, when a vibration, shake or the like is applied

to the canera body 101 with the image stabilizer 5 in

the operational state, the acceleration sensor 175

dietvaeies driie: vids atbenisshakeraedt he ldde ANEADREN memory 161

out puts a detection signal thereof to the video

reCQﬁdHH&£r%&%%@%%ungm&ﬁéfﬁ?t16ﬁ”'551Q91VH%jBQ FlOﬁ 81gnal

correcting |ens control it 165. On rece

Eggg%h%§otor%%%&plng/reprodu0|ng circuit unit 160
per

pre et eérm ned cal cul ati on processi ng, and

out gtrol nal , which controls the action

of t ‘f*ﬁ%g% QYRbFPPOBING, STAGSy haPEdr Fecti Mgl iy Shake ox
control unit 165. This correcting |lens control unit

t65 oiltput 8 aPpréget dram Hedl @rmerAg hsidhal 01t githe the image
i mage stabilizer 5 based upon the control signal from
sth&iviides reécoidi nyle epredaciiogadi r stiattewni thé60acceleration
thereby noving a first noving frame 51 in the first

sgnesect iGH Mehycas phedetienmtiec, amdwke ad HAWIiNikeéd and then
second noving franme 52 in the second direction Y by a

ontpdeser nhneddagBubton Thi 81 §BKES 1hePOSBI DI €10 the  video
stabilize i mages by neans of the novenent of the

rE@BE@?B%Zer?Bﬁué? @nq:ffﬁﬁﬁg‘auﬁ Ea'f6§nxgé§ekh§ntcoErectlng

|nage expl alne above, according to an ‘enbo

Agheohtpo SIFY L of L LGN UODED cre viaes

spose
corr Ctl en t he i mage 113 stablllzer can be
rEFEEAp B aRRUFI B | n CAECHE. Pureher, 160" performs

predetermined calculation processing, and outputs a control
signal, which controls the action of the image stabilizer 5,
to the correcting lens control unit 165. This correcting
lens control unit 165 outputs a predetermined driving signal
- to the image stabilizer 5 based upon the control signal from
the video recording/reproducing circuit unit 160, thereby
moving a first moving frame 51 in the first direction X by a
predetermined amount and moving a second moving frame 52 in
the second direction Y by a predetermined amount. This makes
it possible to stabilize images by means of the movement of
the correcting lens 15 and thus to obtain an excellent image.
As explained above, according to an embodiment of an
image stabilizer of the preéent invention, since a driver is

disposed at one side of a correcting lens, the image
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since one magnetic circuit nenber including a nmagnet

and a yoke serves as a magnetic circuit for a first

driver and a nmagnetic circuit for a second driver,

t he nunber of conponents can be reduced and an

apparatus itself can be small-sized and light in

Vil zAS @ad 654l ma Bl +ensedarnl 1iHALtWMANCHARNcMBICurther,
stabilizer according to an enbodi menf of the present

dimeant 98 haghBstal I8dcand rﬁ&@oé’%okﬁc?ﬁdfﬂg iam?r%gqe_t and a

apparatus incorporating the lens barrel can"be s

Iizeds and. Light i i_ght 0...S1pce a net used
ﬁ%%ag%nstf%c??ng %@ﬁiﬁg;q(§¥€§$% i Oﬁeﬁbgﬁg§§r¢§§Wﬁf and a
AJm qgt for a firaﬁ Eosition det ect or and second

BEAT 6 detecdtor whPth fet ECOPRe Pdsiati-onsths agpumber of
first guide (a first noving frame 51) and second
GIPeE S ofB nAA nEefrase 59 respednardtys f UEspbf can be
the nunber of conponents can be reduced. Further, it
e Llpgdgiasl encd leldhi niat eveiaght 6 Feusedréyule gap lens barrel
between a shaft and bearing portion, because a
il estidstre pni nmedecistalkiitl i Aeoardccsrdeng to ke embodiment of
U shaped, and repul sive force is applied between the

thier spresege antrentfioredibasgn o @) fHFXLALhROTYHOL of an
to which a fixed base board such as a barrel is .

ifabyed, _a%@@ﬂa%ﬁz%e%r%%ﬂo@a%\iﬂ% tlﬁ‘%[] b ddk 3%, ,ant4 cal, E%é Ssmall-

direction, and so a correcti s 1s forced towar

; i gal,.axi, L ion. As a result, a noving
S??%ﬁeg%ﬁig%ghﬁoﬁgs%F%§8%0rrecting | ens can be noved

sno th&y, and the 114 posture of _the correcting |ens _
is %elpst i n§%\??§blae,m5ll g’%bysed for constructing a magnetic

circuit member serves as a magnet for a first position
detector and second position detector which detect the
positions of a first guide (a first moving frame 51} and
second guide (second moving frame 52) respectively, further
the number of components can be reduced. Further, it 1is
possible to eliminate rattle caused by a gap between a shaft
aﬁd bearing portion, because a flexible printed circuit
board is bent to be U-shaped, and repulsive force is applied
between the first guide and a fixed base board or fixed
portion, to which a fixed base board such as a barrel is
fizxed, and forces the relevant part in an optical axis
direction, and so a correcting 1lens 1is forced toward the
optical axis direction. As a result, a moving frame which

holds the correcting lens can be moved smoothly, and the .
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preventing deterioration in optical performance caused

by fluctuation of the posture of the correcting |ens.
Further, in the case where a lens barrel is

constructed as a collapsible Iens and |ight which has
penetrated through an objective lens is led to a

reatmeet i of kees cofr rardimRgel esd abil ikkgt afdRIrN8IiNg thereby
bent by 90 in a prism the correcting | ens becones

Rafvintangd Bbtthesgsevsd V!ﬂ??nobtﬂgcaﬁp%é'ff‘%ﬂﬁa% caused by

I mager apparatus is correct, and a first Irection
ihect [ re th vi_n
S o L L A
to t directjop in which gravity acts. Thus,, the
fir OB ecohd M oG RRG FPEFEs WHH HAKFEheis constructed
correcting l.ens in a freely _novable manner are not
a5ul SO LIRS Iond S i TGt offiorh 56% gpRNel Fakeed oFhrough

by gravity, and it is not necessary to |eave the

an %qtahie | 2ers péwerlesh &P | at e iing oteles 06 an image
hold up the first and second noving franes in a

stiebédtizen epEesed Heorgy avbdryt Asya BeSul in pewerprism, the
consunption can be reduced greatly when capturing

corrges ingt Ndrhe pesbuee @fardihe 1 Mager _&@ﬁarﬁié@m when the
correct, and the length of tinme for which the imager

paBpakat usr Cagh beused cap,hespade {on 20V [ .
R R R R A I o I

diBECEOBROCAARY ¢ P ikedlf] M ARG OB hOT 2t 8® the  moving

wel ght  of t irst and séc nmovi ng

hand shak ccel eration of_ approximately 1G, is
IT5AE BRET Bife STind o B NIhISBY adEanBFAPSHEhCRdar to the

consj der abl e hand shake can be
~direction in which gravity acts. Thus, the first and second

moving frames which hold the correcting lens in a freely
movable manner are not pulled toward the first direction or
second direction by gravity, and it 1is not necessary to
leave the image stabilizer. power-on all the time in order to
hold up the first and second moving frames in a direction
opposed to gravity. As a result, power consumption can be
reduced greatly when capturing images with the posture of
the imager apparatus correct, and the Ilength of time for
which the imager apparatus can be used can be made long.
Moreover, it is possible to reduce the thrust with which to
move the correcting lens, and so an allowance for the welight
of the first and second moving frames, namely a hand shake

acceleration of approximately 1G, is made possible, and a
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coped wi th. However, the present invention is not
limted to a collapsible |lens system and needless to
say the present invention can be applied to a
linear-type lens in which an optical axis is kept
straight all the way. The present invention is not

dHand edrt @ thenerbodiprnt S5 @%ﬁ%ﬁb@?gbg.@r lH£lg @8Bflake can be

shown in the draw ngs, but various fications are

dBﬁ%ﬁ*%f%HM tHSHévQEV'éﬁé”grEESH%tpﬁﬂ% %onoist gt llmlted to

pr esent | nvent| on. For exarrp n

dJ tal still canera used as an i ma

appara Us av%e%%eﬁ égﬁpaiﬁﬂﬁfi%e? CShobR- § cﬂ#ﬁ%dpresent

nbodi,nents, the present invention can be applied to
la’ivg%”t%onvu"cféb ‘%%né?ﬁ%ledcgﬁeraa tieppbelvprr §8RalI in which an
conputers nmobi |l e phone with a built-in canmera and
OBiHER |ﬁﬁ@@r1§p5§95t§§§§1§§tm@ﬂﬂ theuwaler, al t hough
exanples in which five-group | enses are used as a
| ensThrarpedsdnthaievérehnoexpbanoed,l indedidess tithsaymbodiments
the present invention can be applied to four-group

desnsdbedr edelibsr anfdal sifowan e appl idhdihgd X- 80@UPvarious
|l enses or more as well. It should be understood by

mbﬁ@&@c&%hbh@déﬂétﬁ@%éﬁﬁléh%ﬁth%ﬁE'Q%%ﬂg¥igdcf£bﬁn%he gist

conbi nati ons, sub-conbi nati ons and alterations

QC%B% %&%%%%EnQnggnQQ%%gn %%%U|&%Hﬁﬁhé Scope?%£¥z§§amples in

factors insofar as they are Wt

n ed cI r..t.he equival ents thereof. 116 Wat
Wﬁgeﬁ %l Sigitel sriat | Lt Lbi FFSer 2Fhal diasy Arparatus
s by novin

have een explaf%ed in the above-described embodiments, the
present invention can be applied to digital video cameras,

camera-equipped personal computers, mobile phone with a
built-in camera and other imager apparatuses as well.

Further, although examples in which five-group lenses are
‘used as a lens barrel 1 have been explained, needless to say,
the present invention can be applied to four-group lenses or
fewer and also can be applied to six-group lenses or more as
well,

It should be understood by those skilled in the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the

appended claims or the equivalents thereof.
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a correcting lens for stabilizing images fornmed by a
lens systemin a first direction and a second
direction which are perpendicular to an optical axis
of said lens systemand which are perpendicular to
each other, conprising: a driver which is provided at
one side of said comreetiiRgiangeandwhich noves the
correcting lens in said first direction and said

second gr LN .« +2 4 [ t abi li.zer c ' :

cl ai ?n fjhv\%gltragien Sgéb&égrzie\%r ag:saé;dgfdllrl?tz%%i ﬁé\%%]%hﬂy roving
e .1 h f novi said carrecting lens in

Lor T TRind iR, 15 "RteRRatatlel L Do by o lens

t hrust .for Vi said correcting lens in said second

TR 116h.2 Mot Sk CH Oh 1Y, Fregffethe FbFeet{en sapteh are

first coil and said second coil, and a yoke which

RPEIROESUdAitd FRagiét soPhheah eidgstofersarist | hgnportisdem  and
of said first coil and a thrust-generating portion of

vddichh egeopg rpendiand arade eechi ptéesectoppah sanker at

ri ght angles and overlap, and the magnetic force of

sai ta nedmnetsr | swapphi edst opanvoderl apped orfear tsiode bath  said
the thrust-generating portions in conmon. 3. An inmage

colralickiiAgr 12e@OrLHd gk Ockl Bbhe 2, tWhekeirt e3diigof iTetls in said
coil and said second coil are 117 constructed of a

£69aki patbenioh twa thay EQEEﬁdV"BEEQcEgSF.l evel Iy wound

and have linear portions that are sai hr ust -
generating portions, a conbination of two cylindrica
coils which have a predeterm ned thickness in the

dir%ﬁt%&piggge stabilizer according to claim 1,

wherein said driver has a first coil which generates
thrust for moving said correcting lens in said first
direction, a second coil which generates thrust for moving
said correcting lens in said second direction, magnets which
apply magnetic force to said first coil and said secdnd coil,
and a yoke which supports said magnets, and

a thrust-generating portion of said first coil and a
thrust-generating portion of said second coil are made to
intersect each other at right angles and overlap, and the

magnetic force of said magnets is applied to an overlapped

part of both the thrust-generating portions in common.

3. An image stabilizer according to claim 2,

wherein said first coil and said second coil are
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stacked coils and have linear portions that are said

thrust- generating portions, or a conbination of said

flat coil and said cylindrical coil. 4. An inmage

stabilizer according to claim3, wherein said flat

coil has two coil portions forned by w nding one coi

MR riididist ogener abhpInPEIbhORE Otwsaid att W0 €05 which are
portions are di sposed side by side; and an electric

QPR ol d %JJ@Wﬂﬁbépﬁgéﬁg@o%rﬁ?n%%ggr@t sPPE Nehrust -

the thrust-generating portio
il s i 0 im4, wherei.n said . . ,
Frfta g ofa 90 ¢ ToRBufeEacll o il T bigndnased cotls
r.e de different. in | ength, an art of said ygke .
i oG eey DoPERdetPaB BN Wi iees uop. cker Airegtion of

portion, where a |long thrust-generating portion

R Rds CB. L ARy s tlaBi9a z 10 ek i Hipt cazmysaké thrust-
of clains 2 to 5, further conprising: a first guide
dRtvieeia tguigd e raiah scorarect | agmbenstinonsaifd safiidr ftlat coil and
direction; and a second gui de which guides said 118
seddr egiliingirierd icwidai d second direction, wherein said
driver includes a first driver which noves said

correcting lens in said first direction along said

first guide, and a second driver which noves said

cor rectd ng; i 3, S [ ' I sai d

A B R P

second gui de;” and sai f1'r st

coi | i net d_sai oke, and.said second
001 umedh TRONEL 81800031 %%Sai%wo 351 17portiohs” forned by

winding one coil wire; thrust-generating portions of said
two coil portions are disposed side by side; and an electric
~current is made to flow in the same direction at both the

thrust-generating portions.

5. An image stabilizer according to claim 4,
wherein said thrust-generating portions of said two coil
portions are made different in length, and part of said yoke

is disposed on the side of a short thrust-generating portion,

where a long thrust-generating portion extends.

6. An image stabilizer according to any one of claims 2
to 5, further comprising:
a first guide which guides said correcting lens in said

first direction; and a second guide which guides said
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magnets and said yoke. 7. An image stabilizer
according to claim6, wherein said first coil and said
second coil are fixed to a fixed base board which
supports said correcting lens in a novabl e manner by
means of said first guide and said second guide, and

Atk dmgnetieand s ald o el diverd iteh,a  novi ng
frame which holds said correcting | ens. 's. An i mage

StabWhé§§£naQ&9ﬂﬂ'&Eh4é%‘45%1%@%5erfffgtSékgvéfr?ﬁlch moves

COI| and said second coil are fixed nDV|ng
hal e n ns net
sa.grg§§2ﬁ§ ?ééegjt %al arﬁgse zﬁ%ﬁ ﬁong said

orts ald correcti ns |n movabl e nanner ,
fﬁ-erp i Y 13 st ‘é‘if?%e GhEP S af it SR cBREe guP ded Qerectlng
An i mage stabilizer according to any one of clains 2
135,711 e ich se&Gon s Sl srd et @ lomo sadsl wegars gpgre; and
generatin thrust by giving nagnetic force to said
firstatdi finpl duivershesndadei Ifiraid eiislo ssrick magnets and
magnets for a first position detector and a second
spasi tyicde , detret tsori dMdectordetdcivdihehaposaid ove@dndacdil, said
correcting lens in said first direction and the

' mp@BiettisoAanidn ssaidd yeeeond direction respectively,
regarding said | ens system 10. An inmge stabilizer
according to claim9, wherein said first position
detector and said second position detector have a

fi rst, I'}iﬁ'l lin%geé@]ctab%riqz%rs%ccocnodrdlng to claim 6,
wherein said first coil and said second coil are fixed
to a fixed base board which supports said correcting lens in
a movable manner by means of said first guide and said
. second guide, and said magnets and said yoke are fixed to a

moving frame which holds said correcting lens.

8. An image stabilizer according to claim 6,

wherein said first coil and said second coil are fixed
to a moving frame which holds said correcting lens, and said
.magnets and said yoke are fixed to a fixed base board which
supports said correcting lens in a movable manner by means

of said first guide and said second guide.

9. An image stabilizer according to any one of claims 2
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hal | el ement respectively which detect the position of
said correcting lens fromthe position of said
magnets, and said first hall elenent and said second
hal | el ement are nmounted on one substrate. 11. A lens
barrel conprising: an image stabilizer that
St abjhdé Z85n | BTRAGS RYGHRVE NG A-OT LECtF N dENS £9 generating
stabilizing imges formed by a lens systemin a fiFst

[ ti ng. Lr on._whi_ch .ar . .
ﬂﬂfﬂgi C&%g%jﬁ%%ﬁ%ﬁﬂ%%?& §§£58.to F%ld-é%FSt c01% and said

per penai Ical axis o1 Sal ens system

S%E%>%Fi%b are erﬁgndicular to each other, wherein o
SS9 g st 1758 RREVe aFi PERRRRACHOrS @ prihideResition

at one side of said correcting |ens and which noves
IEFEES T RRF NG | BRSONA PAH Biarst dakpeEerorvhEkh sdegect the
second 120 direction. 12. A lens barrel according to
PESaitieRl o twisaridl wogaied tdmiovdrensasim daibtfiooit duwedtion and
generates thrust for noving said correcting lens in

téai d posBtionli rdat i onaid sesorshdoi Hinbcchogener@éwsctively,
thrust for noving said correcting lens in said second

- régeedinhgnsafmgnehs Whkebm.apply nmagnetic force to said
first coil and said second coil, and a yoke which

supports said magnets, and a thrust-generating portion
of said first coil and a thrust-generating portion of

. coi'l an . port
T onC ang) adedey e TasEs Re et R tre orke of

d
nd overlap, an gnet’i

sai d. . magnets is . applied to an . overl apped
wheféln safd F¥irst pos%tlon de%égtor and said second

position detector have a first hall element and a second
hall element respectively which detect the position of said
correcting lens from the position of said magnets, and said
first hall element and said second hall element are mounted

on one substrate.

11. A lens barrel comprising: an image stabilizer that
stabilizes images by moving a correcting lens for
stabilizing images formed by a lens system in a first
-direction and a second direction which are perpendicular to
an optical axis of said lens system and which are
perpendicular to each other,

wherein said image stabilizer has a driver which is
provided at one side of said correcting lens and which moves

the correcting lens in said first direction and said second
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part of both the thrust-generating portions in conmon.

13. Alens barrel according to claim11l or 12, wherein

said lens systemis a collapsible | ens systemin

which a mddle part of said optical axis is bent by
approximately 90, and said driver is provided at one
Side-fagypendi cular to a plane forned by two optical

axes of a first optical axis on the objective |ens

side and a second optical axis on the inmage formation

side in said collapsible I ens system 14. An inmager

app t onprising. a lens, barrel which 121 includes

an ?{n%ge%s earﬁllﬁlﬁ AT A i e CidHyes by novi ng

a correcting lens for stabilizin%,inages fornmed by a

| ens"iA% i PAYE fEFSYeRi N6t i dnlakdta eebn@hich generates
direction which are perpendicular to an optical axis
thrussi d flogns masiigyde m st Wity ertel nyser peart cullar $@id  first
each other and an i mager apparatus case in which said
digesthenrela | secendr edilwhdrieiin ganelratt@ge tatrabicl ifzer moving
has a driver which is provided at one side of said

saddr ectrivegthiens land ik o iDordd &l G Fedn Nd @St s which
in said first direction and said second direction.

ag.)@;gAﬁabﬁeg% FeRRLALYS BACOHdI NG QG aldR 15 Scf%r{a coil,

said driver has a first coil which generates thru
g ao R B SARREE bt B e ReP S e e ust for

rrDVIangthrust—generating portion of said first coil ‘and a
thrust-generating portion of said second coil are made to
intersect each other at right angles and overlap, and the

magnetic force of said magnets is applied to an overlapped

part of both the thfust—generating portions in common.

13. A lens barrel according to claim 11 or 12,

wherein said lens system is a collapsible lens system in
which a middle part of said optical axis is bent by
approximately 90°, and

said driver is provided at one side perpendicular to a
plane formed by two optical axes of a first optical axis on
the objective lens side and a second optical axis on the

image formation side in said collapsible lens system.

14. An imager apparatus comprising: a lens barrel which
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said correcting lens in said second direction, nmagnets

which apply magnetic force to said first coil and

said second coil, and a yoke which supports said

magnets, and a thrust-generating portion of said first

coil and a thrust-generating portion of said second
ieRiludie made ihgd Nseapeat -each toher sahphinghksangh€ses by
and overlap, and the nmagnetic force of said magnets

o idRPld edotPe@PiQyeiLappred, %%%%iquq%%gifgg%aqformed by a

t hrust-generating portions in conmon.

Hgﬁge raf.us aceordi ng..to cl.aim 14 or 15, wherein .
0% Fggggfsays rgma’l sflar%%l %&ﬁsﬁcgﬁjeoq eR89\At Sfcopd direction
t of said optical axis is bent

ich a mddl e pa , by
Wgaﬁ?‘oxf—"ﬁﬁt éf?lrlbeg?é%as%i dCdr#VerPRtE Gilovdéad £ ofeid lens
side perpendicular to a plane formed by two optical
syREsToR g Mlish GFE Palrparidd codart ke eBcherither! ensd
side and a second optical axis on the inage formation
si detfi nipapgarcadrapsitlse ¢daps systwmchl7saih leagerbarrel is
apparatus according to any one of clains 14 to 16,
swoerel,n sai d i nager apparatus case is flat and
rectangul ar, in which an objective Iens of said | ens

syst@fBrd & dissResedngfe a Jidsitl M N skl ageiq,aR8CORL i ch  is
optical axis of said |lens systemis disposed in a

pobkeakbon PRl l8lyeWdteh 5 S ¢SSt fgqxi§%?fég:gwﬁﬁgh moves
g e 1 a al

said driver iIs disposed at one si rection

tgsf%%@@ééégﬂQtf%@?ﬂfkS%&ﬁ@?ﬁ?@%%?§g§¢%§k%na%%d said second

arallel” w sai i'rs

direction.

15. An imager apparatus according to claim 14,

. wherein said driver has a first coil which generates
‘thrust for moving said correcting lens in said first
direction, a second coil which generates thrust for moving
said correcting lens in said second direction, magnets which
apply magnetic force to said first coil and said second coil,
and a yoke which supports said magnets, and

a thrust-generating portion of said first coil and a
thrust-generating portion of said second coil are made to
intersect each other at right angles and overlap, and the
magnetic force of said magnets is applied to an overlapped

part of both thrust-generating portions in common.
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16. An imager apparatus according to claim 14 or 15,

wherein said lens system is a collapsible lens system in
which a middle part of said optical axis 1is bent by
approximately 90°, and

said driver is provided at one side perpendicular to a
plane formed by two optical axes of a first optical axis on
the objective lens side and a second optical axis on the

image formation side in said collapsible lens system.

17. An imager apparatus according to any one of claims
14 to 16,

wherein said imager apparatus case is flat and
rectangular, in which an objective lens of said lens system
is disposed on a first main surface; a second optical axis
of said lens system is disposed in a direction parallel with
said first main surface; and said driver is disposed at one

side in a direction perpendicular to said second optical

‘axis and parallel with said first main surface.
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