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| nvention The present invention relates to an optical recording/repro '
apparatus for recording information and reproducing infor rrat ion froma
optical recording nedium and nore pajticularl y) to drivi ng
type optical recording/reproduci ng apparatus. the Rel ated
Art In general, an optical recording/reproduci ng appar a'tlusss-enpl oys an
optical disk on both sides of which informati on can be recorded or a

pl ural [ ' [ I ve
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medium in order to increase the storage capacity thereof. Information is
recorded and reproduced using an optical pickup. The optical

recording/ reproduci ng apparatus is divided into a carrier driving type and
a swing armdriving typeEggﬁéﬂggﬂﬂgigﬁgﬁgﬂggg_g&%gbgg In the carrier
driving type, the optica ' se to be capabl e of
directiy trppidbt tHemvantigpti cal beam The optical pickup is noved along a

radial direction of the optical disk by a Fredet_erm' ned driving neans. In
the swing afhe gresentgnvention refatepto enlopsisst refcording/reprodieingpappraiatusi fic i s
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determ ning the position of the optical Spot focused on the optical d| sk by

t he roapparatusof the swing armcentering around one hinge point. Meanwhile,
in the,swn m.dri v st optical elenents of the optical pickup
are f&edl yggg?rém'ggddtﬁgt %ggdgséﬁand optical elenments such as the objective
I ens for copdgésdran dn Qﬁltca@?eéd?émbﬂ%@fdﬁiicirﬂylaﬁﬁér@t@ Q@Msf%%ﬁﬁéﬁ disk anged

in the swing arm Accordingly, the structure and asse e opti cal
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base. divdng dypedependingcim theedmlmag Hpeve objective, there is provided an

opti cal

In the carrier driving type, the optical pickup is installed on a base to be
capable of directly transmitting an optical beam. The optical pickup is moved along a
radial direction of the optical disk by a predetermined driving means.

In the swing arm driving type, an optical spot formed on the optical disk is
transmitted by the optical pickup using the rotation of the swing arm installed on the
base to be rotatable. The éwing arm driving type has an advantage over the carrier
driving type of reducing the access time by determining the paosition of the optical
spot focused on the optical disk by the rotation of the swing arm centering around
one hinge point. Meanwhile, in the swing arm driving type, most optical elements of
the optical pickup are fixedly arranged on the base and optical elements such as the
objective lens for condensing light on the information recording surface are arranged
in the swing arm. Accordingly, the structure and assembly of the optical

recording/reproducing apparatus is complicated and the optical path is designed to be
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recordi ng/ reproduci ng apparatus, conprising a base, at |east one optical
disk rotatably installed on the base, both sides of which are infg)rﬂpqi &
recordi ng surfaces, a plurality of optical pickups, each including a izg
source for irradiating light, an optical path changi ng neans arranged on an
optical path between the |ight source _and each information recording
surface for changing the traveling pa?h of light, an objective |ens
arranged between the optical path changing neans and the information

r ecor diang. sTiheredere; $he swingearwn Wgivingclyperhas a gieblem inhibat pptieatdes®n

recording surface, and a photodetector for receiving the light reflected
fromt PAYSY nati on recordi ng surface and incident via the objective |ens
and the optical path changing nmeans, a sw ng nenber including a nount on
which the Iight source, the optical path changi ng neans, and the

phot odet ector are install ewﬂﬁﬁ_&_ﬂdﬁﬁﬂﬁgﬂﬁﬂrnﬁ extended fromthe
nount, a su enﬁi 0 ons end cHl Wnltch i s i.nstal IF&Eon a sgrfacF V\/(t’li ch faces
t he i nf or mat' PoiP'Y& 8 ﬂbe PIRT'e0e 1P aé‘a?:tﬂe W%a nPESFNBINYED '%'él‘?y bi asi ng
the ot besvigd @ s\iiRg @b HidiRg rxﬂm optita reBsidimd/fshbraliuéing dppaeatusndl vitlich ige
suspension, which contacts the information recording surface by the elastic
bi as ohumther niapicsi parts isnedused byhingtallingealbbpticalielemestssof an bpticdld, a
supporting nmeans interpgsed between the hase and .t he nount .for, supporting
o’ owPlktRaR oy Bentat anton SEPhoe AR RS eFevig! S Shaldna b e
poi Nt eferhBer BasiFy: loeksltaf@ deREEEs HonY ashggeans for reciprocal ly rotating

t he swi ng nenber.” BRI EF DESCRI PTI ON OF THE DRAW N& S) 9 ~E~ 2002 3 The
above obj ecticeerdingly alpvaghievs theoabove: opjestiveit thera isnpiovides an opticalne nor e

apparent by. describing in detail referred e di_nent eregf with

reF er oneetibiiRgradtct sl AR, el el e ARl ST Al Sect i onal
Vi ew pastataBly insiied 68 tide Bab8Ibathreidés vf Whidhy 8 PIdrtetlon recording

recordi ng/ reproduci ng apparatus according to a first enbodi ment of the
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optical recording/reproduci hg apparatus, according to the first enbodi nent
of the 3PrAyeFHVE ‘%&‘ﬁr&gf%}gﬁdﬁ%"’eﬁﬁitbe&%@é{ P%ﬁhaqh%gm pigansANd théhowi ng a
SW ng Al i LR I ~according to
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vi ew paecordingyswiane, mpdaa photagleteatodfarvieogivingpthedight ceflected from the
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afirst e i ment of the present invention includes a base 10, an opti cal
di sk 2@pliealnathichangindameansoand the phstodetedadareainstalledn adrumioal swingr di ng
surfac 0] e| L ti - i recordi ng
"t or merTere e tBnEinsGimelRh F KhoRRT he AR o aBhieh i RIS En e o e

i nf or maurfate wivich fades therihforsatidnacendinbirfaces of sgcrewlirey abfl fon whi ch the

optical pickups are nounted, a supporting unit 60 for supporting the sw ng
nmenber eRsticaliypigsitg theoether gndogad foslider which 'frrﬁ@it@leidca‘dgﬁ\,@he'm"?’&f the
drivi . Tt i . . ' ndl
ot or | EEoPERdhy WnEh Eaiacts tnd WiatRalio fectiriiho Shriate By e gt 8idg BE 500,
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or recording jinformatjon on and reproduci ng infor ion fromthe
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driving means for reciprocally rotating the swing member.

BRIEF DESCRIPTION OF THE DRAWING(S)




light L1, a first optical path changing unit 33 arranged on an opti ath
between the first light source 31 and the optical disk 20, for ch“ar%iad@[)?ﬂ@
traveling path of an incident light, a first objective lens 37 for
condensing the first light L1 to forma light spot on the information ,
recording surface 20a, and a first photodetector 39 for receiving the first
light L1 incident via the first obj eclive lens 37 and the first opti cal

path changing unit 33 after reflected by the information recording surface

20a. The fi 76e alyvecehjegtivenandt adyamntggeaiaf ths present inventionrwill hecgme L1

i nci de from ir i I.C e fir i AR 37,
and « nqrer APy B8Seriin 8IS pretelBAerb et b ERith 15rhge e
first pheHeodrhetddPraingSirehvpionel y, the first optical pickup 30 further
includes a first collimating I ens 32 arranged on the optical path between
the first | Fiffit 1d9arvastical sectionaleviewrpartialit shewingaa Bwirtgaagn aigiving type3, for
condensi and collimating a divergent light irradiated fromt first

i ght | Q8liceldesardingireptolidng ARRAGAES ascrtaied et SuBadineat odBe cal pat
bet weeprddimt filvienitiofpt i cal path changing unit 33 and the first photodetector
39, for condensing the incident light. Also) the first optical pickup 20

i ncl udes a FiGsR is af plaptvieve pairtiallyrsiewiag the gaingparmrdriying type grttdal bet ween
the first tical path changing_neans 3 nd, the first, objective |ens 37,
for cnisrbel e FRBMA aGFctAng ferBet PTBREENLE 8 Hradeat

verti cglentibhi adi ated onto the information recording surface 20a. The

second opti cal g[ckup 40 includes a second |ight source 41 for irradiating
second | i ghFlE&23 ia aspeyspectiet view shawing dheogtingl armangergentr efagiyeatieal an

For onaiithepfiie i o B Bpe, fhlord PH @ BinbtePRoulcio 2BbatBiie “ob cot | ve
| ens 4@ctordingfisigiestirag elibdaRnerNsf ihegbresbrt PeAfiod;0 forma |ight spot on

the information recordi ng surface 20b of the optical disk 20, and a second
phot odet ect §1G49 i @rsectiopalyigy partialisbawing giswine armdrivéng typesopticdl second

vt oot SPrHRTeBdind 2B Rt daRRulrto RRkRoRd SRR AATERL brf® ispBht ° O

Pr ef er ablentiohhandgecond optical pickup 40 further includes a second
collimating |l ens 42 arranged on the optical path between . the second |ight
source 41 ah tEés@e%‘%ﬁﬁ'&"gb‘('%’aﬂ’a'ﬁépﬁ%ﬂ‘dm gg““{'}?ﬁ Amnving BPeeRYEE! ng and
col |i Mg iirigh pfbRite BbphidiK abbsdficPicPs thir@ BHitRIMBRPBEHE Sllseppur ce 41
and a%%%ﬁgg?‘gﬁg%dr@%%gnﬂ8aaﬁ anggggpon Ian opt | (lzal pgthébg{é\%\geﬁ t he
second imyEntioal path changing unit 43 and the second phot odetector 49, for
condensing the incident light. Here, the first and second |ight sources 31
and 41, the first and second optical path changing units 33 and 43, and the
first and second phpEeREPTIOR'OF3FHRPREPERRED FMBODIMENTS he same pl ane.
The first and second objective Tenses 37 and 47 are arranged on the

i nf or mat i on Refewingi tod- 1635 flalbeeuatnd, an®rtios! racesdiagtren@ayicingoaiialatusng t he

above, e@%@;&iﬂg‘% t gif{rgt %%gggﬁ%’éoﬁt'bfrtﬁé'q‘?ﬁééﬁ’te\n%@fo‘?{ ﬁacﬁf&iesgag Pﬁ@é’ 190" €

arrang t1rca etween e second optrca chahgi'ng unit
43 and dptiealsdisio 20 rokitablyiirstalled dnithe Rasea$0 boddizivtp infbenatichy eddongingat h of

t he second Iight L2 to be irradiated at a r_i?ht, angle onto the information
r ecor distifases £QaantbB0b gh eithek sigptbarasinepligal pirkups dek Frcarding pfosmatiancubi c

i ts 55 b reoBlghd e8GR Y iliding Jefh SHRP i PROBlorbeardiAg D) 1o
spl i tt eulfages 20aundoR0B ph iswirgy iemtberch @ waNVhich@hg optivalbsickgsdass niduatéd,r st

and second optical  path changing units 33 and 43. Particularly, when the
HOE i s ausrporting NnieG feg suppatting '@ﬁtsvﬂﬁgrfﬁéf‘”@fr 2Rdotbrreciprocain mitatabiect or
39, an h Wola): [CE: : phot odet ector 49, can be
i nt egr%ntgdgiﬁlﬁ%cﬂ)ﬂedﬂr\r%gJIOZQP‘Fﬁgmév]\tnh%g%é ﬁr}ne%@grgpg8 i ncl udes a nmount 51
instal |l ed i MHeheptivap vkt 20 mouhteiDonatada apjraile nedtof i1 dhstaled fetrenbdassvi ng
arms 52 and 55 extended fromthe nmount 51 and protrusively forned to be

pl aced 1 apgdimetales o the hage ptical disk 20. The mount 517 is |ocked to the
supporting unit 60. Most optical elenents of the first and second opti cal
pi ckups 30 and 40 are installed on the nmount 51. For exanple, the Iight
sources 31 and 41, the collimting |lenses 32 and 42, the optical path
changing units 33 and 43) the condensing | enses 38 and 48, and the

phot odetectors 39 and 49 are installed in the nount 51. Here, in order to
mnimze the |load on the nount 51, caused by the arrangenent of the optical
pi ckups 30 and 40, and the deterioration of resonance




6 characteristics, caused by rotation inertia, it is preferable t :Qéhe
optical pickups 30 and 40 are installed to be symetrical with rex CrZ&UZ
the rotation center of the nount 51 and a center line C of the first and
second swing arnms 52 and 55. The first and second swing arns 52 and 55 are
formed to be extended fromthe nount 51 to face the information recording
surfaces 20a and 20b, respectively. The first through fourth reflective
mrrors 34, 44, 45 and 46 are installed in the first and _second sw ng arns
52 and 55. The apticet pigkdp drdludes fist agdsaeend optical Biskups 80| anthé0 for

11 gt s eording RrcihangBor Rl rebRaBRaaRBAOH HbH b dof el et ° "

ref | ecisuM8ced R0Q'#hd3Z0b, 4éspdétivetyd 46, pass. Also, first and second
suspensi ons_53 and 56 for |nstalling the first and second objective | enses

37 and 47 adbeffirskoptioad pickoeny) inclugiessa frstdight sourgeed fartigadidingrirshe fir st

q . T . . , . . ¢
Cpri ng A R AP elBeCn KhaPginal e 3p et B Ohulbhy oA Bierfu® " ©
the fi figdt Iight BEuRem Pand the opticaitdisk 2deforxhangiri@iHectiavdlinghsatarst #f the
first suspension 53 contacts the information recording surface 20a due to
an el adndidentdight afirstiobjgativetiensiSpdascondasingithafirst fight L1 4o fomn eclighte | ens

37 separated predet er m ned di st ance om the .infar i.on r i ng

st { acaPabi’ e HIRHBAMTH o Do PR 4G AneEs ko R T - o
sl i der rééeiﬁﬁgttné tfissttligit ILnfinciaBhi via thedRstbbjectve lenee3728ad e ikt dpticat
suspensi on 53, the obéﬂectl ve lens 37 is separated a uniformdistance from

t he i niretebanging atdr 38 afies(aflestad by the ermalivecnidipgrisirisestda odpred
ith f f : ‘ BB ot i ch.f
the i nitstaicB Poll cfiatfi R BP AaaHeREs Mehiztught By mdidEneHain e ML fdhy 20°3,

the endogfce B fass thedfirst objeietive lerfst37, Taed sractirsd light Deinddemstoinbracthe firse
information recording surface 20b by the second suspension 56. The second
obj ect in@qt'éﬂée'w37§a¢%§1%ﬁ15é@hpwqqx%ct§bé8nd slider 57. The supporting unit
60 i nterpos et |

merber 50 1 & BETRa% DecfiS PASc bR R hbuage SHARPELRtRaIEI®2 o
t he baserah@edFen thHehoptical [patts bpiwedn thg finst tiglti0source Bdeanda thsaufirst optingl path

t i 61 f dint o] d havj. . ) i nsi.de, i vot
o S TR et e oAb G R dBh S L%
?g :Aﬂseﬁﬁét? ht 8bArce 31 BRE dazﬁpsg coPBﬁgﬂﬂ& %né"’@geﬁrra@fbe@lforlﬁ BR dptical phgari ng 62,

e e mount 51 and a coil er 71 of the follow ng magnetic
dri vi ndpetween e fiest loptikaldpatiehapging: umit 38iangl Be first phatadeteatorB8efor63 and

t | 64, .The insi f t ' , j [ ith th
out or cerafne dhs ol s g ARGk BEkuB 24 PEBERATR 1 o1 roa a
a | overefigstiveaiiredr 3418rraHged onhRebpfichl patls Getwedn tie figkt wptisaldpatayement  of
t he supporting body ivot bearing 62 is installed at the outer

66. T
ci r cunfobapging mﬁanﬁ@%wbmeq ﬁrﬁg opjestive densn 361105 \ehppaitgniedraveliog rathal 65
havi fe: (oToM ; i h
oot - dfie SHA18F D1l tobe ety 16 BIAE ohROtAIHRIE EREFIRE o ffack e
insertepa. nto the outer circunference of the outer wheel 64. The downward

novenent of _the supporting body 66 is controlled by a flange 64a.  The
upward novengi SQﬁoﬂ%@‘&ﬁgﬁtﬁ"PPrﬁ) ishidese F%C‘é'?}?ﬂ{'g%‘l $Q§H°%)4qafqrérf%¢'ﬁté?9ri ng

67 e f i 50 i
onbr nageand bl L2Ca 4885ha SBflpal pdtizraofia UiEAS dHancEebad dnbiBarBaln o0 | ©
The madretiveen dhé seogndi fight sdurce siladmdthe optiodl elisk 20 ofor tchangingpihiet trangelimgi t

60 to the base 10, provides the sw n er a recjprocal rotation
dri vi ndat®of &he rftﬁ'éjqw"aﬂtt%e%bw@'?lge{']\?ﬁ %nsrfgy frli eongensig theeseqand ight

nmenber Kl h nstsal i [ t:l } i I ;

oget ner? 39 5 Bifefil 4 fofit Yoot YARBE ihfiimialioh rBOrthd Gace 960 of e oBteal
base 1Wisind0) andiacskbaindt pteotodétecton @Befor aadeivimgethepsacondright L2t iheideot via
menber 71, and nmagnets 74 and 75 installed in th oke nenbers 7] and, 73 so
as to fthesecpad objgctivedens 47 andrihgsseqond %@%PP@\ é'??'w'ﬂ% i 43 ?%e'f Bdes

the sw 0 aut tic force with the magnets 74
and 75}Bg%§§ge %%'2?%??@ ”%S$E éfgﬁﬁgﬁggpg'and direction of current
applied to the coil menber 71. Referring to FIG 4, an optical
recordi ng/ reproduci ng apparatus according to a second enbodi nent of the
present invention, |like the optical recording/reproduci ng apparatus
according to the first enbodi nent, includes a base 10, an optical disk 20
which is rotatably installed on the base 10 and has information recording
surfaces 20a and 20b at both sides thereof, optical pickups 30 and 40 for
recordi ng and reproducing information by irradiating |ight onto the



~' 9 DFC 2002 s 20a and 20b, a swi ng nenber 150 into which the opti cal

pi ckups 30 and 40 are nobunted, a supporting unit 60 for supportindg tDEEE

swi ng nmenber 150 to be reciprocally rotatable, and a magnetic driving urqu
70 for driving the swing nenber 150. The structure of the sw ng nenber 150
and the optical arrangenment of the optical pickup of the optical

recor di ng/ reproduci ng appar at us of th® second enbodinent is different from
t he optical recording/reproducing apparatus of the first enbodi nent. Here,
since el enefireferrbly rifetsesondmpticat pickui 4O0rfurbenincludes asesoad collinatingst

enbodi i 42 AARoR BB Shicel Batty fEmas e s IR 38y Rler i 130 8 rernver
150 in@b@@mobiiéatpm@haﬁgmgmmﬁf@r bﬁ_ﬂ»déﬁﬁln%%dadf&[imbﬁﬁg tteendi d swing

arms 155 and 156. The second nount 152 is installed in the support 60. The
second ligh§ wgdiated fom the sgewndlightfsasee 44 and stseepndtcongenaing less #8r ned to

of © ne e e g pelitar Vot HefbEtn e heCand bBLCT R sbBRGIG I 39,
mount i seddifti phoobefettdI04R BT E6RdEfSIR@tIE thoiderGighkt ended from the first

mount 151 and is formed to be protrusive so as to be |ocated on the
i nf or mat i on Heseothei firgt and sacend tight BurreesBdrand 41 other finst andrsgcond epdical

281 angath Enaiiding Doitf o 8% 43 SatT0 Brarcinel Sacol RhodHeBMerd Pt L Mk o1
encl osgge ifxtalled 6MEHE Samle plBAe S SHRNfFsPBhH GRlcoRt WHjEctive leAses B Hrara

step 153a in the upper portion thereof so as to easily install the first
nmount BFBngRdianethecibiarmationmecaning aufacemd0a aada?0atrespectpge of t he

second [ ' 0! r ' e om o fa L St
rount FaTsIEngtng Sty se 8k 18 sl Tefbet R A Yo bR 40 4% e
second affeinged J&Qaﬂbpﬂcﬂgmh deteelk itheg sedond bEﬂcalTﬁﬂhfdhhﬁgin@)wt 43%nd S
surrounded by a cover 159 so as to protect the first optical pickup 30

i nst al theyseeRdphiectivr lefist4 630 retdchARge the franating gatpphine: seeamdidty t he
above r > i : i o di ich are
arr angZ‘g tgrclﬁ#hgaog%%gbagxfgagfn%@%%ﬁ%ﬁiqf%m&éﬂghé%'gg %Jﬁdg% gzr%%vgt erm ned
i nterval . Tirethgtentzddimeabofithegprespnbithwention,ap gabit type daanb aphitteri isyused

installed, by inclydin he.sw n nbers 50 illustrated with reference to
Fle - 4 aonetirst e seaand APicALRM ERAREIES Vs G-ADA R SHoWeVenIa SheRavDe,
sequenty cki A [ 2rdd i te

Chen 1 GoEePRieR g fikeriae BAMTSEIREL AR B AcldbrdoNE dgteBl iR (LD 28 of
t he cade wdas as theofitshiaindadeadndlkaptizal patlh diangivg adipB38dandid3s RatticularlF) G 5,

the optical,r i ng/reproducing anppatatus ¢ be sidy installe

el ua VI s 905 ek 4280 S 4R8P RhER TP T BR S S BRI 8, ane
152 angintli thetsezbd JighPBouRe S0 and the $8Bord phdiftietéstbragi Ban beenfeyratd
menbers 150 to be | ocated on the information recording surfaces of the

opt i calintgigfiesmpdulend 23, and then | ocking the swing nenbers 150 to each
other. Hereqmsu [ i QP ieG :ALiwi J .
magneti c driT\nerqsgﬁhgﬁ]tg égdt{éﬁe naglrli'rg'? |gc “u\?/l:i r?g 'ﬂ%‘iapéa?? If“ﬁég ?8@%’8“’%%‘

r ef er ergQeand afpdisoffifsh and gecdnd awile apas r5land\$5dedendde froab thee mdume 51
optical recording/reproducing apparatus according to the present invention

pr ovi déddipretrusivedforged tp qe Blaced g bothsides ghthg Bptical slish #Pni ze
deteriorati gfe0fofREBNR k%Bal{Jf”lﬁé %hgﬁbhfhﬁ, (Hit BT MO oA Elgné}%s of the.
symmetrical 'y ‘arrangrng e opti cal enefts on the swi'ng nenber centering

ar ound firgtearidb $@dargoptival pickupe Atnand 40 are insiaiedlon the mednts1adeess and

tracking tines required for N .
example, the light sources 31 and 41, the collimating lenses 32 and 42, the optical

path changing units 33 and 43, the condensing lenses 38 and 48, and the
photodetectors 39 and 49 are installed in the mount 51.
Here, in order to minimize the load on the mount 51, caused by the

arrangement of the optical pickups 30 and 40, and the deterioration of resonance



changing the information recording surfaces conpared with the plural

optical disk recording/reproduci ng nethod usi ng one |ight sourcézdhdmtigﬂb
recei ving device by including the optical pickups having |ight sources
corresponding to the respective information recording surfaces. Third, the
plural optical disks can be sinultanqgusly formatted. Fourth, it is
possible to prevent a delay in the access tinme caused by an increase in the
| oad apﬁlied to the supporting unit since the driving force of the magnetic
dri vi ngharacterisdigs beausesl by rotatier inastia vib énpeeferablesthat thefoptipali pickups 8Qs ar e

ked. Fifth, .sj ical pi is j |led.in t J ,
and t nang A ok rdlated bt SMbERad i ForRel BER oo cbmBr EnEnt | 1 s
sl i ght Isy, arharc@fter IiheaC SHRRAE Firétodhd ¥&EOnESIMgORMS 8L dngsssns are fixed to
t he base. ." 9 OEC 2002 10 What is claimed’is: 1. A swng armdriving

type opti cailThediust andhgeeend swing agnspgaantd 68 are Jopned tmpe extondad fram | east
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54 and 57 are installed in the first and second swing arms 51 and 55.

The first suspension 53, which is a plate spring having a predetermined elastic
force, is coupled with one side of the first swing arm 52. The first slider 54 installed
at the end of the first suspension 53 contacts the information recording surface 20a
due to an elastic force of the first suspension §3. Also, the first objective lens 37
separated a predetermined distance from the information recording surface 20a is
loaded into the first slider 54. That is, since the first slider 54 contacts the
information recording surface 20a by the first suspension 53, the objective lens 37 is
separated a uniform distance from the information recording surface 20a.

The second suspension 56 coupled with one surface of the second swing arm
55, i.e., the surface which faces the information recording surface 20b. The second
slider 57 is installed at the end of the second suspension 56. The second slider 57
contacts the information recording surface 20b by the second suspension 56. The
second objective lens 47 is installed in the second slider 57.

The supporting unit 60 interposed between the base 10 and the mount 51
supports the swing member 50 to be reciprocally rotatable centering around one
hinge point on the base 10. For this, the supporting unit 60 includes a supporting
protrusion 61 formed in the base and having a screw groove inside, a pivot bearing

62 installed in the supporting protrusion 61, and a supporting body 66 inserted into
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into the outer circumference of the outer wheel 64. The downward movement of the
supporting body 66 is controlled by a flange 64a. The upward movement of the
supporting body 66 is controlled by a retainer ring 67 coupled with the upper end of
the outer wheel 64.

The swing member 50 is combined with the supporting body 66 by a locking
unit 68 such as a screw.

The magnetic driving unit 70 installed to extend from the'supporting unit 60 to
the base 10 provides the swing member 50 a reciprocal rotation driving force. For
this, the magnetic driving unit 70 includes the coil member 71 installed in the
supporting unit 60 to reciprocally rotate together with the swing member 50, yoke
members 72 and 73 installed in the base 10 and located at the outer upper and lower
portions of the coil member 71, and magnets 74 and 75 installed in the yoke
members 71 and 73 so as to face the coil member 71. Thus, the magnetic driving
unit 70 rotates the swing member 50 by a mutual electromagnetic force with the
magnets 74 and 75, changed by controlling the intensity and direction of current
applied to the coil member 71.

Referring to FIG. 4, an optical recording/reproducing apparatus according to a
second embodiment of the present invention, like the optical recording/reproducing
apparatus according to the first embodiment, includes a base 10, an optical disk 20
which is rotatably installed on the base 10 and has information recording surfaces
20a and 20b at both sides thereof, optical pickups 30 and 40 for recording and

reproducing information by irradiating light onto the information recording surfaces
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structure of the swing member 150 and the optical arrangement of the optical pickup
of the optical recording/reproducing apparatus of the second embodiment is different
from the optical recording/reproducing apparatus of the first embodiment.

Here, since elements having the same reference numerals as those of the first
embodiment, have similar or the same functions as those of the first embodiment,
detailed explanation thereof will be omitted.

The swing member 150 includes first and second mounts 151 and 152 and
first and second swing arms 155 and 156. The second mount 152 is installed in the
support 60. The second swing arm 156 is extended from the first mount 151 and is
formed to be protrusive so as to be located on the information recording surface 20a
of the optical disk 20. The first mount 151 is combined with the second mount 152.
The first swing arm 155 is formed to be extended from the first mount 151 and is
formed to be protrusive so as to be located on the information recording surface 20a.
Some elements of first and second optical pickups 30' and 40' are installed in the first
and second mounts 151 and 152, respectively. The second mount 152 includes a
spacer 153 which encloses most elements of the second optical pickup 40' and which
has a step 153a in the upper portion thereof so as to easily install the first mount 151
on the second mount 1562, with the installation space of the second optical pickup 40’
secured. One side of the bottom of the first mount 151 is put on the step 153a of the
spacer 153 and is locked to the second mount 152 by a general locking unit 158.
The first mount 151 is surrounded by a cover 159 so as to protect the first optical
pickup 30’ installed therein.

The optical recording/reproducing apparatus having the above structure can be
applied to two or more optical disks 20, which are arranged on the same axis and
separated from each other by a predetermined interval. The optical
recording/reproducing apparatus can be easily installed by including the swing

members 50 illustrated with reference to FIG. 4 which are equal in number to the
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FIG. 5 shows an example of the case where two optical disks 21 and 23 are
adopted. As shown in FIG. 5, the optical recording/reproducing apparatus can be
easily installed by including two swing arms 150 each including first and second
mounts 151 and 152 and first and second swing arms 155 and 156, arranging the
swing members 150 to be located on the information recording surfaces of the optical
disks 21 and 23, and then locking the swing members 150 to each other.

Here, in order to increase the magnetic driving force by the magnetic driving
unit 70, the magnetic driving units illustrated with reference to FIGs. 2 through 4 can
be paired.

As described above, the optical recording/reproducing apparatus according to
the present invention provides the following effects.

First, it is possible to minimize deterioration of resonance characteristics by
rotation inertia by symmetrically arranging the optical elements on the swing member
centering around the rotating center.

Second, it is possible to reduce access and tracking times required for
changing the information recording surfaces compared with the plural optical disk
recording/reproducing method using one light source and light receiving device by
including the optical pickups having light sources corresponding to the respective
information recording surfaces.

Third, the plural optical disks can be simultaneously formatted.

Fourth, it is possible to prevent a delay in the access time caused by an
increase in the load applied to the supporting unit since the driving force of the

| magnetic driving unit can be easily increased when a plurality of optical disks are
stacked.

Fifth, since the optical pickup is installed in the swing member, and the optical
path hardly changes during tracking, the optical axis tilts slightly, whereas in a

separation type, some optical systems are fixed to the base.
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a plurality of optical pickups which are equal in number to the information
recording surfaces, each including a light source for irradiating light, an optical
path changing means arranged on an optical path between the light source and
each information recording surface for changing the travelling path of light, an

O objective lens arranged between the optical path changing means and the
information recording surface for condensing incident light on the information
recording surface, and a photodetector for receiving the light reflected from the
information recording surface and incident via the objective lens and the optical
path changing means;

a swing member including a mount on which the plurality of optical
pickups are installed on a same plane, a plurality of swing arms extended from
the mount, a suspension-one end of which is installed on a surface which faces
the information recording surface of each swing arm for elastically biasing the
other end, and a slider which is installed at the end of the suspension, which
contacts the information recording surface by the elastic bias of tﬁe suspension,

J and into which the objective lens is loaded;

a supporting means interposed between the base and the mount for
supporting the swing member to be reciprocally rotatable centering around one
hinge point on the base; and

a magnetic driving means for reciprocally rotating the swing member;

2. The apparatus of claim 1, wherein the supporting means comprises;

a supporting protrusion formed on the base;

a pivot bearing inserted into the outer circumference of the supporting
protrusion and having an inner wheel and an outer wheel freely rotated against
the inner wheel; and
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3. The apparatus of claim 1 or 2, wherein the magnetic driving means
comprises:

a coil member installed in the swing member and/or the supporting means;

yoke members installed in the base and located at outer upper and lower
portions of the coil; and

magnets installed in the yokes so as to face the coil member,

wherein the swing member is rotated by the intensity and direction of current

applied to the coil member and a mutual electromagnetic force with the magnets.



