1 A mul tidi sk changer Field of Invention
The present invention relates to a nultidi sk changer, and nore particularly
is suitable to be installed in a conmon CD-player, CD-ROM LD player or

Vi deo- CD pl ayer _etc. Background of the Invention Generally -
speaki ng, Y‘H’\é"r‘@”%?e three kinds of basic functions whi ch BREHSOH233
acconpl i shed by a conventional mnultidisk changer: "disk selection', "disk

| oadi ng and unl oadi ng" and "up-and-down notion of the optical pick-up". The
usual way to performsaid three functions is to make use of three notors

acting indi vi dual | y piRYRKE PIBIOREEERRIC MICRONDTUILASR fEABE MO 0TS o

gonpl ete said three functions, not only various el enments cooperating to
said notors are needed but al SANDNELEXBRI/ASSEMBEX i on is relatively high.

Besi des, the feedback ci rcu%@@iﬁmm notion of the
three notors is conplicated: , v acconmodat e the
concept of envi r onnAhk prespitdhventiomitlansrto aaticroattaatorfpr i IdiSaRIfivE sptengner gy
saving. In additi,on, t%}ﬁ ‘Hag)léfa turi rlllggco t i,s relatively higher too.

A di sk chanyi ndar Breficulprhetoghimogphdriszgelsstrie piseacsistor mgtor ifiegzatedy wher ei n
a cam nenber angiotd heéad 200 Fleke assembyed to acconplish said actions: -- "disk
Sel ection", "disk |oading and un|oading' as well as "up-and-down notion of

the optical pick-upThemerpeding densiteofradiahdata Farkssrquised indhigh perfoarmanceam nenber
are rather conpkicat: 4 s S s My [ o] i cat ed
cal cul ati on, g&%"gﬁhg% \%/e }mg{%rredtlgfﬁ’ Be&gglw gt SBUA0H i Md '
2 wor ki ng to atmigtqpositieningt dewiessofto aserommodaigoghe i desreasedarttackhapiteby, t he

manuf act urj ng ' ' -~ . £ j _

Sammar'y of - he onyehona! fatond tizing § iES itpor R Br BRI R, e, 1
i s therefore theeqsiomtrachishe the resofutibin eeqpired dii¢nce,ranadditional nicrpacwditate a

mul tidi sk changer .tha onprises a.disk,box,.a curved.slat. plate,..a disk
sel ector, an- opapetly of afRA 58 Foqn, 8 wme Bes RurGidlotieniahy e Sy (2
set, and a bot tiggh predisidpnwhest be implemented in the disc drive.

A number of solutions have been proposed to effect fine movement of the

15  transducing head. The microactuator proposals have taken several forms,
including a micro-motor attached directly to the slider and a piezoelectric
microactuator implemented at the head mounting block connecting the head
suspension to the actuator arm. However, no universally acceptable
microactuator design has been found that combines manufacturing simplicity with

20  superior performance characteristics, including a high movement-to-applied-
voltage ratio, sufficient force for a given movement, and sufficient frequency
response of the microactuator.

Thus, there is a need in the art for a microactuator design that is simple
to manufacture and provides superior performance characteristics.

25 ' SUMMARY OF THE INVENTION

The present invention is a head flexure assembly for positioning a
transducing head over a selected track of a rotatable disc in a disc drive system
having an actuator arm and head suspension. The head flexure assembly
includes a bimorph piezoelectric microactuator having first and second ends.

30  The first end of the microactuator is attached to the head suspension. and a
flexure is attached to the second end of the microactuator. A slider carrying the

transducing head is attached to the flexure.



said disk selector and the optical pick-up are pivoted to the linear slot
of the linear slot plate and to the curved slot of the curved slot plate
respectively by use of the protruded pins. Through the correspondi ng

| ocational _rel ationship between the curved slot and the linear slot, t-he
di sk sel ecWO®¥3F47 t he optical pick-up can be driven si nulRGEAESUERI al ong
the linear slot to sequentially perfbﬁ%fthe positioning action of

up- and- down noti on r MS| [ . IEEI VA t | oadi ng
notor set is appli egxtoggcfﬁbég%hgqﬁg%&te}‘gf?g%é)m%%| S rlol(s)f%eggorryf ormthe
di sk | oadi ng arssvaged Depsi of @ seage plate, Bshichdis dtseld aisdchedytot the heriesusgensionpl e

<curved slot andg_|inear t, onl.y:t tors are needed, to acconplish the
three actions: qp_onegcf (?flstgﬁsgg@f)%ﬁaem\;\%e!ﬁ)eweln Qﬂ‘%ﬁ@wﬁgﬁ’gq@ﬂf ’Eﬁi’&?‘f’%g?mas wel |
as "the up-and-thélgeyondredd 6Mthe imiérbaenigdrl cal pi ck-up”. Therefore, by using
only two nmotors in the g;esent | nvention, not anly the nunber of conponents

| A A (
I's reduced and ener gy ESH&IR50P ¥F gspect @f the lswﬁav»gbe FROTRY PIGEQElFCHIC desi gn
of the curved shifoabeatdt Mehidks Bfkt ahd stddfd RRELIEDN REerdQnl o Be@ $Bm

sinplified. Hence, the netal working, manufacturing and assenbly work
referring to testagheddetween thepiezasiechaicdaygrs. Mefigst eendyetiviedayer coesrs thes, t he
cost is nuch | : 4, ; - ks : resent
i nvention may Ofﬁ@fbe n%xgze%e%t{rxlcglayer, and a first %ufaﬁﬁf&%xﬂg c&fe?stﬂ'lé first géndh&?vgp_
under st ood fronhaydre A stdondvicorgluckinedlnyar covers thiei seeondrpiczoelactric tayenryndrct i on

wi th the agcompanyi.ng draw ngs, wherein: Brief .Description of the

Dr awi ngs Eﬁl G sfcél%i lgﬂﬁiqtg\gﬁggpﬁgcco\v/?rgﬁxeoﬁec?xﬁleco@ ivﬁl?agﬁr‘ changer of the
present invention. FIG 2 BRIEFDESURIPHON OBVIIE DRYCWINGS | di sk changer of
the present inventi .,E1G 3 is an isonetric view of the disk box of the
present invention. &ﬁ@'&‘?gt‘? §‘8We#sﬁ$‘é°n§?mt‘%6¥ﬁ%?ws‘é‘§%ﬁﬁi y of the
curved sl ot sliderpbﬂi-@acks ofta!}ﬁsc[i near slot plate and the bottom pl ate of

the present invention. FIGS5 is a _schematic notion _diagram of the curved
slot plate of the pridSedtis a perspeptinecrieWorf a hegdotnd flepreassemblyt Wih 2of t he

I nventi on | : Ll S; ger 1 of
t he presen':tL 5i nvsevglatg%fr’lﬁgog?rmp%&sdg]se%@é{’ 15{}9%8@)1 ,org 3?\%&?1;%%?&‘6 ateg' 20, a

di sk sel ector 30, arFIGp8iisaltopview-afithelbimaspli pisecetecticonicrsiagtuatosghowm box

hol der 70, a JeQFISEY 66 and a bottom plate 60. There are several
di sk trays 12 (‘as shown in FIG 3) placed in the di sk box 10 wherei n each of
the disk tray 12 i s HG. d4rislepepsient oftemdgiterriative embodiment of the piezoelectric

microactuator shown in FIG. 2.

20 FIG. 5 is a top view of the head and flexure assembly having the swaged
bimorph piezoelectric microactuator shown in FIG. 2, further showing an
exemplary configuration of flexible wires for connection to the transducing head
and the piezoelectric microactuator.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 FIG. 1 is a top view of a disc drive actuation system 10 for positioning
slider 24 over a track 34 of disc 30. Actuation system 10 includes voice coil
motor (VCM) 12 arranged to rotate actuator arm 16 around axis 14. Head
suspension 18 is connected to actuator arm 16 at head mounting block 20.
Flexure 22 is connected to an end of head suspension 18, to fly slider 24 a small

30  distance above the surface of disc 30. Slider 24 carries a transducing head (not

shown in FIG. 1) for reading and/or writing data on tracks 34 of disc 30. Disc .



can be taken out or placed into the disk box 10. Besides, there is a tray
rack 122 set up at one side of the disk tray 12 so as to enable any di sk
tray 12 to performslip-out and retreat action by engaging the tray rack
122 4 with the disk | oading gear 62
(as shown MP¥EHE43) . Therefore, the height of the disk | RERPYHEE 62 wil |
directly determne the possibility of a specific disk tray 12 placed in the
di sk box 10 being sent into the disk-s®lector 30 to facilitate the optical
pi ck-up 40 being able to read data froma CD (not shown in the figures).
Ref erring agai n?Q@tﬂt?@erﬁ‘rﬂlﬁszﬂ}haﬁ mandage iscencetniered by slide? @4its kpepovi ded
mth a disk sel ' o dedistapcurved slots 21, 2la and 21b; second
curved slots 22?9%?3&5{;3&%?@%%@#{‘%03& al slots 23, 23a and 23b; and a disk
box unl oadi ng rod 25VCNhR is selectisiely lop¢ratet! & moPactuntren 16heount agian4s! ot

| ate 50 which } | xed] r don th tt.Qm e 60 (as,shown in FIG
E)1). The |inear %’ S%Y B\%gpé s@%‘?ﬁﬁ?"&ﬂh@%ﬁ%?ﬁgﬁs‘f ﬁé‘gho‘é’Fw’sf%Sé‘Fc ¥ 52b and
third protradedsysiems with higifl ackadehsity\WiOM: 12 ko aifficigntresdltiod Qo pssifiot Ni shed
wi th said gear rSet 66 whi ch conprises a first %ear set 61, a disk selection

motor 64 used t e Hrpsfucipg eadionsiides 24 0vera selpoted Fracke 34 ofiissid: Bherefas, and a

di sk | oadi ng o4 BighGesolRH nifrofbithatét is @lsd ne&eQRd gear set 63. The second
gear set 63 is engaglield wi th the disk |Ioading dear 62 through a transm ssion
t

shaft 67 which can tflSn3rif 8 nesnpective viewt of slideh34 anbfleNusd 22 ofitherpresent or 62.

Besi des, the di di | ' I 1 1 R,
t ralnsm' ssion slhﬁalg%dﬂgg gﬁgﬂgtﬁ{et%n%};ﬁg%#oa |Lr‘% fggar ggéga%msshpg'éd of
up- and- dowkof r easityater| aomgl & @FEGdl x Bimiogph pifzdeleetricrmiomatiaatondt sdraprisig/ .

As the curved s]. | at cases. t.he |inear sl ot .plate , I sk
sel ection rack é%og&cﬁﬁglaiegsr%%ﬁ%%tc 13 flam ‘ggt e e&ﬂg}&gsé’@gﬁgﬁﬁpst#&?i r st
gear set 61, anplatel4) ahlhds tftichel py fiexurel@d Wi feaged flapst 47 aindis bler Gadd. be

pivotally mountgd qn Igﬁ tracks forned ‘%’g}}?e hqrizontal slots 23, 23a and
23b respect i vel YWHRRESIOWVH AR TRER r gopicqagtuptor 4¢; ibwll set

61,. the curvedbe hfardat 3 One BkillaNirDhe tiri BN of¥r h@&md&fsiﬁaé}ﬁh&&&ﬁ@nbémtor 64

so as to . 5 slide back-and-forth on the
li near sl ofSpl a¥®BPI8YEds) DAt 42He conneeted ta)p agtpaterarmhtrqueh penture Ky er 3.

The front end of & | I [ ' | ‘%ﬂqxﬂ k |
contai ni ng frarrées%ﬁ?gﬁfv\%!%%tiﬁg n?%%ﬁm?ﬁ%lid&g%f}‘é%@%‘g& ?ﬁ(g?ev%zg? % 0 tkie di sk
tray 12. The diknovarindbe axt. 30 thesexgmplaryiembagiment ishown inpFI6t. 12, theckrgilings 32, 32a

and che 1 addor - [qacar PRt TRUSRH HehS il a5 BEnbBeR 3 SO 24 1 T or

includes transducing head 25 at its distal end. The process of assembling swage

20  plate 42, microactuator 46, flexure 22 and slider 24 may be automated to
improve manufacturing efficiency.

In operation, a voltage is applied to piezoelectric layers 46a and 46¢ of
bimorph piezoelectric microactuator 46, causing one of the piezoelectric layers
to expand and the other to contract along tﬁe length between plate 42 and flexure

25 22, thereby causing microactuator 46 to bend in the direction of arrows 51, The
bending of microactuator 46 occurs in the direction of arrows 51 because it is
restrained where it is connected to swage plate 42. Movement of microactuator
46 results in corresponding movement of flexure 22 and slider 24, thereby
selectively changing the position of head 25 with respect to the tracks of a disc,

30  when .the slider and flexure assembly is implemented in a disc drive system in

the manner generally shown in FIG. 1.



provi ded at one corner of the front end of the disk selector 30 is a gear
switch 34 which can exactly cap on the disk | oading gear 62 (as shown in
FIG1). As the first protruded pins 32, 32a, 32b are constrained by the
configurations of the first curved slots 21, 2l1la, 21b and the |linear slots
52, 52a, 5MP®EFsponding to the fitted positions, the (REHUSSIORH 34 can
nove up-and-down and perform positioning work when the disk selection notor
64 drives the curved slot plate 20 to glide back-and-forth. Therefore, the
di sk sel ector 30 can perform up-and-down positioning work to facilitate the
| oaded di sk cont ai niki§. Brisuae efldrged viomacf pigzozlebmio micioactaateiedd fisraifbdsk tray

12 in the disk 10., ,Si i t 4. at the front end of th
i sk 'sel ector 38 e L Piectitee? Saf e 32, Vigooctigion A6 HRg BRe
up- and- down not pieseRogictidyer mé&bﬂfﬂiéﬂelé&ﬁklag&m,eanﬁic%eﬁﬁétﬂ%ﬁ{ 46 can, in

the nmean tine, drive the djsk Ioadin? gear 6

e ] to engage exactly wth the
tray rack 122 ob"“ée‘@:bﬁt't”’ﬁ'-'r“ﬁhﬁl’lsq@ew wsmcpmcmeﬁdgeﬁgw- boths Spasallei’c enabl e
the disk tray lgniguafolByided BHlMd Be ﬂﬁ&ﬁﬁﬁ'l 95633%&455%%901%&‘& | oaded
3 bBC box 107

di sk containing franme 33 or retreat Into the di's y use of
t he di sk | oadi née direetiongs arrows 52a andrfize. optfirstaioltagecik applied it tesminabS4me t hat

D e Al bpiERblecale 18A0 48h Gl 8kl I8 Hidhobl8He 19ePubds WP TNe

the optical picéecorpl dgltage |i$ applied = tereihadrSdbed metnlestdmndtd. t Thusbn fhest r uct ur e
of the optical pick-u4p 40 is.the same as those q rior agt, an erforns no
part in the p.respéf##rf\%ﬁ%‘fr R Wﬁoeg% ¢ _°'ﬁ|%él¥v-llthﬁg‘2ft?°‘i’§né PBF%?F? S flat
plate 42 pnovi diagerd6t Wil egmind, i résponsd !t ifist afid sechkbvolgey égﬁlié“dht%‘iee

a1

respectively pivotally _engaged wth the |inear s|ots 52  52a, 52b and t he
second curved SWBHP@MZZTWZ%Q,% s Abepdingimetion hownsiaphantom) of pisaeslestricat i ons.

As the second pmlrédétatbr M6Dsinckawapé ?lzatéléiz’ géﬁ-gigg ONS EACLNRbréRinbalde 48

configurations of the linear slots and second curved slots 22,

22a, 22b, the ophe cmoup; of- bnding efirmierpetuater A6 - andwthuanthe pemount nof
; 24D, _ e . . 4 sl
Dlate 20 (o o GPRSelEr udodiFIq ) ol ¥ pitodthlaltise v) Bekite 33, 0"

plate 20 to sli ack-an opti cal can be
driven by fhe disgkedsslyecontoliediby the witages gppliédtomenminals $48,0Mb andtS4on and

posi tioni ng wor 0 [ L] .1 h cti f, DI GKE dat a. i.n t CD
contained in tthh&cff gﬁi&gégbjggo?gg l&fé’.u% pmvwe ﬁ%&é"ﬁ‘ﬁ%&%‘gaﬁ“ﬂg P%SI'IﬁFtéhle and FI G
2, the box hol deveraGelested trgcldbdfya dist.ached to the bottomplate 60 and is -
provi ded with an openi 71 which can,.contajn the di éb x 10. Besi des, one
side of the front e% [t}?e P#@’“F?We&?‘%g‘#‘ﬁ’templadlﬁ?’&tegot_’Xsﬁ o‘gi JEZOSEI o
spring-| oaded hpidfodcasator 28.is WiRGudtbtPintd Sri® %orfiburfioRlU Pidelbdii®ldylye box

hol der 70 through t he openin t he di sk | oading gear 62 can exactly

. . g 71, )
engage wit ROt he 94 ig poled ik the direction f amow 36 and Rigzoglegiic layer dfieis peled in
spring- | oaded hggkogdpBile @ifechiall dbowf Wﬁﬁf:\ggskdcpclﬁx it Wﬁag%offgxﬁpﬁecﬂﬁpove 14

at one side of the disk box 10 so as to the di sk box | 1 position to
facilitate the termimplddi to piegepiectric layer46a; and a Becondy veltaggcisiapplied at " di'sk

sel ection", "digknd.opel.n @Qgﬁ Pﬁg&l . S e -ﬁg‘gl— | on of
the optical pick-up". ,&Igg t ]éeé?ie | r%c.uﬁpgg | n’gplrlé%bg csng?wgp a d one side
of the curved s#@bendsasisdig@ed inphutemcsinceauie shhof mikmasudor 46ris tdsaihechear -sl ot
plate 50 MRLES {,3? rs\%&éj pﬁa{tg B! d'IIhQ e"sclar‘legs“' )co;xﬁéulrat}orr]xeisf N ns;[imle)fég’ and most

economical, since it requires only two connections to the outside surfaces of

piezoelectric layers 46a and 46¢c. However, the "series” configuration yields less
deflection per volt of applied potential than the "parallel" configuration shown
in FIG. 3. The "parallel" configuration is more complex, requiring three
30  electrical connections, the additional connection being made to the center shim.
Either of the configurations shown in FIGS. 3 and 4 are acceptable for effecting

high resolution positioning of slider 24 over a selected track of a disc.



7 the unloading rod 25 can exactly press against the rear end of the
spring- | oaded hook lock 58 to unlock it fromthe concave groove 14 of the
di sk box 10, thereby, the disk box 10 and the disk tray 12 and CD (not
shown in t%%%%es) can then be unl oaded freely fromthe box hol der -70.
Referring to and FIG 5, as the disk box 10 is pl aceRCTo¥d0R2 box
hol der 70 till it is positioned, the spring-loaded hook | ock 58 wll
automatically clip to lock into the concave groove 14 to |ock the disk box
10. At this -nonent, Igik i he ri,ﬁht h;nd view of the of the curved sl ot
plate 20 as an exan‘ptlt ‘?a’§ & 1BVEY of ead and flpxure; pesgrbly A0 of thel pressent
Variation in thgvetioANss dewh Geadaly o FG. herfthak dSURGE! B exbmblans SanMe
as the location of the first .grot_ruded pin 32) and the tical pick-up 40
(i.e. same as t¥RBfigwatien gh flgxiblerwirescthand 2 dorr epmaection o 449 pigkestectrice cur ved

posi t1 ons. et brpiatistn BRs e Bdioditind 1Bl 25 i lRY] Vil

posi tions of t hisrcomeetionstedrnsiiuaing hedd 25isqirafrably ayputdd® along h ke @if ikadoox 10

respectively. in en the di box, 10 is first placed into

t he box hol derA%ﬁF.‘l?ﬁi{’\%Q ?ﬁ%%b%?ggqn\?hw Wﬂ@:}@PéﬁWzﬁﬂg‘ﬁ’? B¥erfites ne

curved sl ot pl aimd tRE periyhetynsf swiape platesd20 for RoiietiGidto con@bl &&ﬁggﬂ' 18&htdd : n the
|.e. also is

mean tine, the aelv&k%éggéqiéﬁ)n,of the First Protruded Pin 32°(

the hei ght of tHE¥ rivesyytems Wiring 50 fat connegtiop to tarminalsS4ahe hei ght
of the first dis4bdndSc kenerallyeBABhs tolshagdl b 478 65lb618681 agh,£ngage
with the tray rack 122 gf thrg first gisskgt rizd)? il:g’.aﬁBesi des_,ay'?ﬁ%&hge}fdght

posi ti on o0t hethg euishperiphery of gwaeenlate 42 for cannection ¢o ¢ontrolhkircuisiygheatef t he
optical pi ck- UpeigheteSinl ko BB LRI . ' L Ck- I n nor mal
operating stat eeso gs _tno pac\/e a ry%%ﬁnli ?%e% e%#?’%ﬁbq%hgak%aé}&se{%gped in the
di sk box 10 to feemett inigsnlatingdayeh 88 doweking eldisti end 8Dmiarenstuatonddyersutsacol | i di ng
or rubbi ng V"ithﬁlﬁﬁ-x[doﬂitci cal pick-up 40. Once the first disk tray 12 is sent
into the disk sel'ector 30 and is positioned, the disk

8 .selection notor 6GPhecanfiguration dfhwiriag shiesh Bl FIG. 5lisegengflary @nhg i willt (nove

toward the_rig t hrough the.transm ssipon of the firs ear set 61 to make

‘the rel atieié p(r)l_é PRRSFF™ ﬂg"eﬁ“‘ﬁ%’g{’]‘c@%\?@ I?}{’erpmg ?ﬁéﬁﬁﬁ‘q‘ﬁé“ﬁyi%ar sl ot

plate 50 at posémpleyed For exdimpld) e caRiE ircuiirl €oriRé fibloeRbirichficidhdtifatsie! ect or

30 remains unchanged, but the height of the optical pick-up 40 raises up to
a

the one as its™#) spgssd direrthy, od dlexwre 22, micrRactiates Jayeay ﬁ?ag‘f'@?els@w, it can
then perform tpgea iof insBlatifd Hyk S8, WRit @bRoprihtd Qﬁir@q]co! ﬂE%ﬁlﬁg&%(tﬁht&#e first

tray 12. Simlarly, when one intends to retreat the first tray 12,
first of all, tlagersdfa-déed Swege platardd may itsgHibergsoundod aud doupted(towither t owar d

the left) the | me@PsHih! E?J& | At ' pi - 40

slightly | ower ,met %f}%é??gﬁ?} ri %&?ﬁ%&g@. I%&(ﬁ’ﬂggl%togr g&réebﬁreat t he

first disk trayant62fdomot imerfire kwitte [the tnooveenti aid positoning lof bisimoigh.
piezoelectric microactuator 46a-46¢ and slider 24 carrying transducing head 25

is acceptable.
Conductive electrodes 66a and 66b are provided adjacent to piezoelectric
25  layers 46a and 46¢, respectively. The conductive electrodes 66a and 66b are
further protected by insulating layers 68a and 68b, respectively. Layers 68a and
68b preferably include an additional epoxy coating, and the mechanical
connection between insulating layer 68a and swaged flaps 45a and 47a, as well
as the mechanical connections between insulating layers 68b and swaged flaps
30  45b and 47b are made by an epoxy bond. Electrodes 66a and 66b are therefore
electrically isolated from a voltage associated with swage plate 42 and flexure

22. If a terminal configuration is desired such that the voltage on swage plate



‘When one intends to pick up the data in the CD contained in the second disk
tray in disk box 10, one first advances the curved slot plate 20 forward
(toward the left) until it is in Il position corresponding to the relative
position of the |inear slot 52 of the linear slot plate 50, thereby, the
hei ght of WOPRZBAL di sk selector 30 and disk |oading gea®BFSPWRact iy at
the height of the second disk tray, and the optical pick-up 40 is also at a
relatively lower safety height. Aftersthe second disk tray is sent into the
di sk selector 30 and is well positioned, the curved slot plate 20 can be
retreated back4ftiowbcapplied to édtbdéssaland l6bb, a EadidtiveRial & wisé mey bbe opti cal
-pi ck-up 40 to the operating |ocation to facilitate the action of picking up

the data in t h@r@@eédﬁﬁlspws%l{ﬂ Genpack eleetradas60n apd 66b 19 swaged flaps 45gjapd | ar | v
when one intengs ,t@sﬂébﬁwyenglttvhﬁF‘?lg Parltt th BRe SR1ddin!the arkt ot d vallistk o ay, one

first advances the curved sl ot ate 20 forward (toward the left) until it
is in the Il peminal @nd goehectiomieonfigurationsyate @ossible to jmplementthe: present

9 di sk sel eé:torinv%qﬁwtil it is positioned, then retreats (toward the right)
the curved sl ot plate 20 again to the Il 'position to enable the optical
pi ck-up 40 to be r alThetimyphipiczdelectricinticioactudtoranf s, predentrietontion enablesi | i t at e
the data pick- up j.n.the . JAlso it i1s . known fromthe curve

| ayout of the ﬁ%bvﬂ%gar%eggighaesguyxgxéglsg@ﬁmeﬂ?f aﬂﬁlﬂhmt% SC PSSP ot pl ate
(20‘sh0\ém ihn rl ?1)5ce§pbﬁ§eﬂ fjoaskxblaﬁxlrelylrsuﬁﬂ ﬁhﬁtilnl @ﬂeinéﬂieaﬁiégﬂ?tﬁaof.OFML d .
toward the left), t i sk sel ector, 30 wi .descend,fromits height
posi tion until eE‘ﬁBPISp(%F ézﬂ““‘ﬁ?%t?fﬂ‘“mg&e@%]i‘magﬁ)'élm‘g'ﬁ% tge displacemeptyt j ¢ s

hei ght posj§ i Ofipe @of the nfiGBARRf is FB5 hidGoimblics A 16V DIC @esakifg Aad &leheat S

(toward the right), the position of disk selector 30 will ascend before the

position of theretaridisplacement atifhe fonsiyeing hyadeguerto the additional lengtinef hencern
e g AR | pe o . :
over the damage m:§ ggz&% g(g&e?bp&lf ﬁgﬁg%@ﬁeg ENARHGHR! ﬂeﬁ@qﬁsﬁgcﬁf the

optical pick-up rom on owng to the 'errdors during
the process of gréutérrhans kitnHetaispossiblerforsuch a microactuaterreonfigiirationn Thehe

t ake- out action_of, t Lsk box 1 il I . plate 20 to
advance (towar e?%ofng%m?xgﬁpﬁém%%co@}c? mgﬁw%ﬁ%nqﬂ??gun%grg?\ée?&?gggfront end
of the unloadi e dettedilationshipcbeousen hehdsfisplacghett sroRBgenfarde, mdsfregnéneyr ear end
of the spring-Iqaded .hook | ock,58 to enable the ftront end of .spring-| oaded
hook | ock 58 tcf’%g‘g? "E)‘ﬁ't"a?tﬁ‘at?rhe'rg%m&&?fg ygHoR p'i°1,’c{ef r?é?ez‘ﬁg‘, pe[rf?ggmcgk box 10
can then be t akfgratiefistics Pk dBGgd it #8QInslA¢ to/Manufacture. To summari ze the
above-nenti oned statenents, one can see that the nu|tidisk changer | uses

only two sets of driAlthongh giespresent dnvenian has basp slescribed gfith referency;tgy
sel ection”, ” diﬁ%zﬁ?ﬁ@@%&%&&é@isﬂﬁa 35 thedrl wil rdchghizehatéiangl@Wn noti on

of the optical “pi p" where the disk | oading notor 65 plays the role of
driving th20di skay bexpradein formand detail withoutidsparting:frpmghe spirit and scope of

the invention.




10 and unl oadi ng action, and the disk selection notor 64 can performtwo
actions: -- "disk sel eai!' Lmlﬂl I’”“HE and- down notion of the optical

pi ck-up". Thereby, it " Whdlhunber of drive notors and their
auxi liary ts which not only can sinplify their structure and -
assenbl i ng process but al so reduce the energy consunpti onfCHEMPBRE ¢ he
present invention nmakes use of the correspondi ng positions between the
curved slot plate 20 and the |inear slpot. plate 50 and the acconmobdati on of
the configurations of the curved slots 21, 22 and linear slots 52 to
acconpl i sh t he WHATESNELAREDAJSi ti oni ng of both the disk selector 30 and
the optical pigk-up ,40. The structure_of the conponents, of the curved sl ot
plate 20 and Iic‘hear ?‘5‘7‘1 Bf”ﬁ{rﬁ aﬁﬁmyyef‘?fel’??“éqn??& 2 ucg headiayer and net al
wor ki ng of the selécted trackl 6f Srolatable dis@ irPa WRE Yiribd Stey hlthg dh@hRid am | ¢
possesses the adx nt ages of being sinple in structure, easy In

manuf acturi ng &% sugpensigiycthe peadfimure assembly comprisiegagh t he present

i nvention has been igly; 8l zﬁ:ln QP)S oV ' ference to
the preferred enbodiaryé%ts?bﬁ%rg‘gof, ?ﬁég ou l%{éﬁgﬁ#%?%églfﬁgt it isin
no way |imted to tedachmeny means attackihg dleb Gitit rend taf, thi miicioactuagatal the of

numer ous nodi fication w §hj il Scope of the appended cl ains, for

i nstance, as shown in Fl an |G 3 of the present invention, although
the di sk box 10 connaflexure fattachedlito kthe rseyendléndanfl théddierphi giedoletw@ of the
curved slots 21, 22 applied only in the operation with three disk trays,
one needs only to enl arggu?ﬂw%ﬂ’éii on of the disk box 10 to be able to
contain disk tray 13 shiléruttaghee tsliteithxaroiht Qlides aping BR FaibdRing MRl our ati ons
of the curved Iotsr_él, 22 on the curved slot plate 20 in_accordance with
the sane desigrftre ethga:i flexuse, agsembly of flejey 1Lowhereinthe aftackment; meanst o
accommodat e t handuds diswage Slite having Mpskivigeds cﬁiﬁﬁ%é‘ﬂrs%ﬂlg'lo?gé Hixﬁcixrpﬂi

mul tidi sk changer. L.
mul ti di sk chandéi2oeleti¢ micragptuatas. curved sl ot plate which conprises first

curved slots, gecon hgq{eg@gle%rgté%fm‘,@oropc%%ai ﬁ%ﬁ tﬁm‘&‘rfgﬁé}@% ection

rack wherein said first and secon urved sl dts berng in i ke

confi gur at3®ns;swaged iflapsircotested ptoatte sévond endnpf itlse bithorpk apiezklettgicand t hi rd
protruded pins '?#Z’%er said curved slot plate encases on said linear slot
plate and the "third protruded pins are pivotally engaged with the

hori zontal sl otd toThehedd flextueassmblsest cidimtl, pheédein thebisdorstepibelécteiod- f or t h
on the linear slot plate, a.disk selector which conprises a |oaded disk
cont ai ni ng frar%‘,cmﬁg'@%grm’@ﬂsﬁh and first protruded pins wherein the first

protruded pins are apfiréOpidkdelectfieURyed holddt A DGkt dirdStion' ARAKavilgOs Firdnd t he
first curved slots; an optjcal Dpi gk-up which is ri gl'dl y attached to a fl at
pl at e, whet®in sai d fl at terminal to receive a first electrical potential;
: a second piezoelectric layer poled in the first direction and having a
second terminal to receive the first electrical potential; and
a metal shim attached between the first and second piezoelectric layers
and having a third terminal for receiving a second electrical
25 potential.
5. The head flexure assembly of claim 4, wherein the bimorph piezoelectric
microactuator further comprises:
a first conductive layer covering the first piezoelectric layer and
electrically connected to the first terminal;
30 a first insulating coating covering the first conductive layer;
a second conductive layer covering the second piezoelectric layer and

electrically connected to the second terminal; and



plate is provided with second protruded pins which are pivotally nounted

wi th both the |inear s”' m nd curved slots; a box holder; a
bottom plate which is u ﬂmm'"‘u vam th said box hol der and |inear

sl ot plate, gear *set, whirchsi'ssprovi ded on said bottomplate, - _
conpri sesﬂgogw?fﬁgear set, a disk selection motor, a s«é’&@ﬂﬁ"ﬁ‘@ﬁ’ set, a

di sk loading notor, a transm ssion shaft and a di sk | oading gear wherein

said first gear set engaging with sagd_disk selection rack can drive said
curved slot plate on said linear slot plate to perform back-and-forth

notion by means of ggdctnd Hisalktifgedoatng eoverihd the.second condudtité Rkerl 0adi ng gear
-is encased in the gear, switch and is pivotally engaged with the

transmi ssi on shaft HefuReasqtIgure, asserably fplaimy dqwhersin thei figst andhsesendir i ven by

t he di sk | oadi i 12 2. A

mul ti di sk o han L i >Ecatings are epoxy bonded to the attachment megns. | 1 changer
further conpri$i ng Thefhesd figxre aiserobly of plaine hi whenein thel himatphipjezodleatiicsk trays.
3. Amultidisk al.ed in claim?2, wherein one side of said disk
tray is pr(%vi dgﬁ&Wﬁcﬁn fgérs'ack. 4. A multidi sk changer as clained in
claim 1, wherein one fisstodeztlettiie lajies poledin iasfirst directien and thaviag Gofisfve gr oove
and one side of the front end .of said%i n?ar.s otg@}a?_te is provided with a
spri ng-1 oaded hook Iock;mﬁ%‘"’gé?de"aﬁvgﬁ Shelriqa, peoferfiatnt o sai d box hol der
till it is positionggecondpidzdeReiricdayel peleeth 'ednd difkti 4@ahd first OCks into
sai d concave groove to | qck said, di sk box. 5. A multidisk changer as
claimed in claim4, V\her&eﬁmﬂhé“%i gingfa seropd derming o) FReeive & decpRd equi pped
Wi th an unrlgoadi ng rod; agectidafipsieitistng! Ot pl ate noves forward to get to

the end, said unloading rod can exactly press the rear end of said
spring-1 oaded hook am%lmmmt ixshandeseeonst pierpelectric dayers. nul ti di sk

“netalled i n & kommune G0 et sMRRG fchlh, Mk B inGiAGhelt e 2

microactuator further comprises:

a first conductive layer covering the first piezoelectric layer and
15 electrically connected to the first terminal; -

a first insulating coating covering the first conductive layer;

a second conductive layer covering the second piezoelectric layer and

electrically connected to the second terminal; and

a second insulating coating covering the second conductive layer.

20 9., The head flexure assembly of claim 8, wherein the first and second
insulating coatings are epoxy bonded to the attachment means.



