Description Title of Invention DI SC DEVICE S Technical Field [0001]

The present invention relates to a disc device having a | abel printing
10function of printing on a | abel surface of a disc-like recording nmedi um
Background Art [0002] In recent years, disc devices such as an optical disc
device that uses a 15 recordi ng nedium such as a BD (Blu-ray D sk) and a
HD-DVD (H gh Definition Digital Versatile Disk) enabling high density
recording is increasing. Fromsuch gircunstances, characters, images, and
the Iike corresponding to the information recorded in the recording nedi um
are printed (hereinafter referred to as "l abel printing”) on a | abel

surface on the side opposite to theshggasrding surface of the 20disc-like
recordi ng medi um such as the optical disc to manage the recordi ng nedi a
recorded with great anmount of information. [0003] An optical disc
devi ce having an inkjet head noungedn,an, optical disc drive to perform

| abel printing on a rotating optica IscC I's proposed (see e.g., patent
25literature 1) as a device for P8¥ DEVHGE| abel printing in the disc

devi ce. [0004] In the related art, in an inkjet type printing device
for a printing nedium such as paper, and not only the optical disc, mst
(liquid droplet) that floats without reaching the printing surface
generates in the space between tq%dg&gﬂﬁdgead and the
[0001}
The present invention relates to a disc device having a label printing

10 function of printing on a labe! surface of a disc-like recording medium.

Background Art
[0062]
In recent years, disc devices such as an optical disc device that uses a
15 recording medium such as a BD (Blu-ray Disk) and a HD-DVD (High Definition
Digital Versatile Disk) enabling high density recording Is incteasing. From such
circumstances, characters, images, and the like corresponding fo the nformation
recorded in the recording medium are printed (hereinafter referred to as "label
printing") on a label surface on the side opposite to the recording surface of the
20 disc-like recording medium such as the optical disc to manage the recording media
recorded with great amount of information.
[0003]

An optical disc device having an inkjet head mounted on an optical dise

drive to perform label printing on a rotating optical disc is proposed (see e.g., patent
25 literature 1) s a device for realizing label printing in the disc device.
[0004]

In the related art, in an inkjet type printing device for & printing medivm
such as paper, and not only the optical disc, mist (liquid droplet) that floats without
reaching the printing swrface generates in the space between the print head and the

30  printing object when ink droplets are discharged from the print head. Such mist

loses speed by air resistance when discharged from the print head, and floats by



30printing object when ink droplets are discharged fromthe print head.
Such m st | oses speed by air resistance when di scharged fromthe print
head, and floats by 2, riding on the surrounding air current. Thus, if the
floating m st scatters in various directions, the m st may attach other
than to the printing surface thereby contam nating the interior of the

devi ce. [0005] 50ne counterneasure for such issue in the inkjet type
printing device is as disclosed in patent literature 2. Patent literature 2
descri bes a recording device for pefformng recording with the ink liquid
droplets ejected froma recording head, or one part thereof, controlled or
coll ected by_ electrostatic f.orce jn.the.inkj.et.recqrdi deyj.ce. The inkjet
recordi ng d&{nEcE 0F SFEHP Eﬁ?lbmgéen%ri tIéils’ Ffle %ltﬂg%}mgrn%m esﬁéli{r%% 1g;%\‘gi(gﬁdescri bed in
patent |itefatdhe el PGk ULSS safchi Rljeetthamecor tle nginieadsuriace itkestbyel ect rode, a
second el ectrode, ~and a voltage control neans. The inkjet recordi ng head

i ncl udes arrospagRiRhpERor Hthe|®CEi ng the ink Iiquid droplets, and an

ener gy gene[E}gécf'reLon nmeans for ejecting the ink in the ejection port. The
first electro is arranged electrically conducted with the ink in the

ej ectiors port. Thee semimdeasiedor wae iy BrRaHGEHYPAETRYLS RS & ection port

V\'hi | e being 1&%%&?% ARA! e h L RN tﬁéﬁetﬁhi&%&f@@ d@&ﬁ%es%eﬁurﬁﬁ@@@ﬁ&rﬂﬁ ned
di st ance. T[Ilﬂle VO ]t:fge control neans applies a first voltage to between the
first and sgefominghbeotimgdet Heamkrgual drppiets tieopd fpern eredpakeah aits to be

ejected fromthe ejection.port uwnti [ LAt QheREe i Nk liquid
droplets du?l}er?éntﬁ#éeo jcgjéifqng%? ' cé}?ikgéth{n?%%?%togt%§c tehcgﬁlgghf%%?ﬁépplnﬁges a second
vol t age haviidget hEhs aikiet podoading Vedse (laBr20fth rast firgotdagle sdndakall ng an

absolute value snmaller than the first voltage,. [00Q __Anot her
exanpl e 1of ées%f&ﬁﬁt‘%l;’%’éi‘waém? orgies %’6\%5% feg%rﬁgggga%glsl ﬁaség%:eﬁ%dgﬁaoi n patent
Literature 3., Ralignbdd ks abiapeccht@Bseds behednkjbnbajdihg hedardidg devi ce for

recording i mages by discharging recording |liquid droplets.such as ink on
t he recor di ngjmri met TH el g Bt “\kéiﬂé‘rdcf!"?fgﬂﬂ ég‘? &’éﬁrﬁ%’%’éf‘?%%m’t%%% second

related art fo@é%%tgsl})e desehaduin pat ant thi: tRERIWICaRinkS Sedieiige for
recordi ng | mages di schar gi' ng {ecordlng liquid droplets on_the recording
medi um  and condottetielh the sksn flercisbliowory AR seeondarerpdsds AEMEE! 2898 on, and an

o 382 TR ESORRTS PR e 4 BPURS Sl e Bk paeans by v
distance. The volt,age control means applies a first voltage to between the first and
second electrodes during a time from when the ink starts to be ejected from the
ejection port until separated into two or more ink liquid droplets during the gjection,
and immediately thereafter, applies a second voltage having the same polarity as the

20 first voltage and having an absolute value smaller than the first voltage,
[0006]

Another example of a countermeasure for the above issue is as described in
patent literature 3. Patent lterature 3 describes an inkjet recording device for
recording images by discharging recording liquid droplets such as ink on the

23 recording medium. The inkjet recording device (referred to as second related art
example) described in patent literature 3 is a device for recording images by
discharging recording liquid droplets on the recording medium, and includes means
for blowing air o the recording region, and an air intake means, arranged on the side
opposite to the blowing means by way of the recording region, for taking in air.

30
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3 Patent Literature [0007] Patent Literature 1: Japanese Patent
Application Laid-Qpen No. H5-238005 Patent Literature 2: Japanese Patent
Application Laid-COpen No.1l-15-124187 5Patent Literature

3: JapanesePat ent Appl i cati on Lai d- Open No. 2002-307725 Summary of I nvention
Techni cal Probl em 10[ 0008] However, in the case of the first rel ated
art exanple and the second related art exanpl e described above, a printing
met hod (so-called XY printing nmethod) of translation noving the print head
for main scanni ng and novi ng the prﬁnting target object for sub-scanning to
have the main scanning and the sub-scanning orthogonal 15 is adopted. In
such printing nethod, the print head is to be noved by a distance

cor r espondi bsggnt dterdierewi dth of the printing target object, and thus a m st
adsor bi ng Hﬁ&ﬁ?nisnlis to be desirably arranged in the entire novenent
range of the print head. [0009] 20Furthernore, since the novenent of the
print head in t heatemiLiiersiogniniapgnassPaent oplpeboaltdhgrerVenerpsotbhe scattered

state of the m st . during t reci i V. r.bnt head is
different for ou%ﬁ%ﬁgﬂ%auﬁ a%ﬁ&ﬁﬁ%@%ﬁ?ébgg?ﬂagﬁﬁﬁﬁ%ﬁ%ﬁ?ﬁ?ﬁﬁ@gg_ Thus, in
the cases of the Piterat Ledratved art Jepsaspl ePand t Replkedond Lael-Gpead art

exanpl e deﬁgrkgﬁg ?2§ve, the m st adsorbing nmechani smnmay not effectively
25 function® Fad ult, the mst of the ink droplets generated in tine of
printing is not reliably adsorbed, whereby the peripheral portions may be
contam nated by such mst. Thus, if suych printing device is nounted on the
optical disc device, the nmist aFPHEKESIVEUYAd cont ami nates the novabl e

portions ang. fhe;epbicgal system of the optical pickup, which may cause the
readout and wite of information signals to

10 {0008] ‘

However, in the case of the first related art example and the second related
art example described above, a printing method (so-called XY printing method) of
transiation moving the print head for main scanning and moving the printing target
object for sub-scanning to have the main scanning and the sub-scanning orthogonal

15  is adopted. In such printing method, the print head 1s to be moved by a distance
corresponding to the width of the printing target object, and thus a mist adsorbing
mechanism is to be desirably arranged in the entire movement range of the print
head.

[0009]

20 Furthermore, since the movement of the print head in the main scanning is a
reciprocating movement, the scattered state of the mist during the reciprocating
movement of the print head is different for outward path and homeward path of the
print head. Thus, in the case of the first related art example and the second related
art example described above, the mist adsorbing mechanism may not effectively

25 function. As aresult, the mist of the ink droplets generated in time of printing is not
reliably adsorbed, whereby the peripheral portions may be contaminated by such
mist, Thus, if such printing device is mounted on the optical disc device, the mist
attaches to and contaminates the movable portions and the optical system of the
optical pickup, which may cause the readout and write of information signals to

30 become difficult thereby leading to degradation in the recording and reproducing

performance.



30becone difficult thereby | eading to degradation in the recording and

r epr oduci ng perfornmance. 4 [0010] Enbodi nents of the present

i nvention provide a disc device which has a |abel printing function of
printing on the | abel surface of the disc-like recording nmedium where the
contam nation in the disc drive due tp scattering of the mst is prevented
by reliably adsorbing the mst of the ink droplets generated in tine of
printing[00$0] ution to Problem[0011] According to an aspect of the

present invention, there |s provi.ded a disc, device, i ncl ydi.ng: a disc
hount i ng. uni t ERARIMETS Ghahn P eE daveRae PrFich sk GVHF SEueh S 3 b6k ding

medi um i §yif@HNERBsion of prin@nd®bh Nhe NARM sfrBlce BFSBOQIING rebtdigWaEHEmA | abel
surface on a side opposite to a recording surface of the disc-Ilike

r ecor di ngyhmedherprtoumesen éntheiscdirse dwsunstatgrioniof thegnigt is prevengednst

i nduci ng £ for.d CJ 1 I i . f.romthe print head
when appf#%%gﬁpgﬁbggggﬁégggﬂﬁg%%8&0é%?gggﬁﬁ%%§§%?hgﬁgmaﬁgn t he 8isc devi ce,
the m st inducing unit may include an electrode to be applied with the
predeternigﬁd voltége. [ 0013] In this case, the el ectrode nmay induce
the mi st SeRUPHE FTARICH schar ged fromthe print head to attach the mist to

the surfagaipf the electrode and collect the mst. [0014]

According to an aspect of the present invention, there is provided a disc device
including:

a disc mounting unit having a mounting surface, on which a disc-like recording
medium is mounted;

a print head for discharging ink towards a label surface on a side opposite to a
recording surface of the disc-like recording medium mounted on the disc mounting unit;
and

a mist inducing unit for inducing mist of the ink discharged from the print head
when applied with a predetermined voltage.

[0012]

In the disc device, the mist inducing unit may include an electrode to be applied
with the predetermined voltage.
[0013]

In this case, the electrode may induce the mist of the ink discharged from the print
head to attach the mist to the surface of the electrode and collect the mist.
[0014]

Further, the electrode is preferably arranged on a downstream side in a rotating
direction of the disc-like recording medium with respect to an ink discharge portion of
the print head.

[0015]
Further, the disc mounting unit may be a ground potential.

[0016]



Further, the electrode is preferably arranged on a downstreamside in a
rotating direction of the disc-like recording nmediumw th respect to an ink
di scharge portion of the print head. [0015] Further, the disc nounting unit
may be a ground potential. 5 Further, the disc device may further

i ncl ude a pickup device for recording and/or reproducing information with
respect to the recording surface of t%e di sc-1i ke recordi ng nedi um nount ed

on the di sc nbufilidrNge Uit devidh Mapifiektiep ideme aepisy denick detereedtdiapjagdbi ve | ens
for collecting. a |laser light emtted froma light source and irradiating
the recof@NPRcEgipioE@atim Vit refpect 19 thegeradine aPrgrerridhe fispilikn el itgser

light, a%eﬁﬁﬁ#ﬁ{o@{l ted BR t}i%‘%lﬁsc,%éﬂnﬂﬁg ﬂ?lfc OBIMSHi B GRMCE Hayddude dnf 5 'n control

of the objective |ens, a cover for covering the actuator. is case,
t he covelensdyr dméieatngra)umi I;gbt emitied|fjonaa pighesuiel and awrdigtinghibic samadq;g)l arity

as the eletro ot enti al haV| Q olar fromthe

o ect roqat st e oAty Mea By bl 1 ORRERL LS RIS Kb BE T e 5o
t hat an |arfbamigt¢on@&1 @i £hr@kide wnfrbedihgehetdledend Bn@a ke@irdor stmeen t he

el ectrode and the di sc nounting unit is greater than or equal to 200 kV/m
[0018] the actyator; g thisicgge, é@%‘é‘%"%&?ﬁ?&yﬁ gouad Pa‘ﬁﬁ% 6ﬁ°‘§}%ﬁﬂd“6§ﬁng§h%le of the

i nk di sCRaLY80PRHY 120Nhe L:Q:Q&Qc]e or a pofehid NBNingt BE o Fiﬁle el ntl)qh@rranged

at a position facing an ink di scharge portion of ad by way of

t he di sc<léckeda ecordi ng medium [0020] In this case, the ink discharge
portion ﬁ)e a ground potential. [0021] Accordi ng to enbodi nents of
the disc-device of the present invention, the ink mst floating inside the
di sc drive camukiger] \ﬂﬁk!dgfﬁﬂlaﬁbd apﬁlfedlt@k&lec@mzb&e?tﬂﬁchgdnetn@ltyt hﬁarﬂﬁ&dﬁzﬁ@d
position arra ng the mst 1ngucjng unit for_ 1nducing the In

di schar g£@¥¢ g%!ﬁlfﬂﬁ%empﬁr xeatonﬁ&évzﬂ%pﬁg% ﬁljﬁtr%iﬁpqrsdcta? d5h npungng paddt skdiched

vol tage. glheyefel & 2@a80fdi ng to embodi ments of the present invention, the
contam nation of the interior of the disc drive by the scattering of t he

i nk mi st [¢d#]be prevent ed.

Further, the electrode may be arranged on an upper side of the ink discharge
portion.
[0019]

Further, the electrode may be arranged at a position facing an ink discharge
portion of the print head by way of the disc-like recording medium.
{0020}

In this case, the ink discharge portion may be a ground potential.
[0021]

According to embodiments of the disc device of the present invention, the ink
mist floating inside the disc drive can be induced and the ink can be attached to the
desired position by arranging the mist inducing unit for inducing the ink discharged from
the print head through application of a predetermined voltage. Therefore, according to
embodiments of the present invention, the contamination of the interior of the disc drive

by the scattering of the ink mist can be prevented.



6 Advant ageous Effects of Invention [0022] Accordi ng to enbodi nents
of the present invention, in the disc device having the | abel printing
function of printing on the | abel surface of the disc-like recording

medi um the contam nation of the interior of the disc drive by the
scattering of the ink mst can be pregented by arranging the m st inducing
unit for inducing the mst of the ink droplets discharged fromthe print

head t hr auphnaplus Gatitoar Blemiopr edet erm ned vol tage. Brief Description of
Dr awi ngs é0023] [Fig. 1] Fig. | is a perspective view show ng an outer
appearandﬁo%%nfiguration of a disc device according to a first enbodi nent

of the presentsd.pyentib %&bo&iﬁiegm o%il?}éeg%rgsgntzini\%)tﬂmpﬁrtﬁgﬁﬁg gyﬁcyﬁ% ow ng an

internal configuration of the opt I sc device according to the
enbodi nenrebel pritgig Bictengf pBnling en (h dabelsuelvcs hDihve dige difre ireroedin@edium,

configuration. of. the optical. di evi.ce according. to.the enbadinment. [Fig.
i g B Bl AT oL SRR PR R SR R R BT R evi oo
I s renovetedeneiblyheraaghi dad mélh seudRyiee fBEanbhAGhd Mtk be dembrdsmat . [Fi g.
5] Fig. 5_%§ a grspectlve vi ew showing. a state in which the printing
device i< ‘iﬂ‘gﬁg erithe BT hendhthiogeh gpndicaépnaiagredetsmaicdgolieaget he enbodi ment .
[Fig. 6] Fig. 6 is an explanatory view describing a positional relationship
of a print head, an optical pickup of the disc drive device, and the
optical disc of the printingBud\Heseiriooof Brawgingo t he enbodi nent. [Fig. 7]
Fig. 71 :ﬁide vi ew describing a positional relationship of the print
head, theé Optical pickup of the disc drive device, and the optical disc of
the print[Fig1pBi & apegedivegvitw shdiging @b odicheniearahfd @nfiglraibgof 8diss an
explanatory,V|em[shomnqg a craoss-section cut along a line WWof a print
head asséiTBICy 2EHBlRE iorf fEsigmbpdinqet gf thgpraseny imgniiall. 3 per specti ve vi ew seen
froman ipl df BEhaigepReetirnislh ql%om%,taﬂ@m%amnhg‘%ﬁ&?mﬁ@onﬁc%i dasbe
printing device according to the enbodi nent. 7

device according to the embodiment.

[Fig. 3] Fig. 3 is a plan view showing an internal configuration of the optical disc device

according to the embodiment.

fFig. 4] Fig. 4 is a perspective view showing a state in which a printing device is removed

from the optical disc device according to the embodiment.

{Fig. 51 Fig. 5 is a perspective view showing a state in which the printing device is

arranged in the optical disc device according to the embodiment.

[Fig. 6] Fig. 6 is an explanatory view describing a positional relationship of a print head,

an optical pickup of the disc drive device, and the optical disc of the printing device

according to the embodiment.

[Fig. 7] Fig. 7 is a side view describing a positional relationship of the print head, the

optical pickup of the disc drive device, and the optical disc of the printing device

according to the embodiment.

[Fig. 8] Fig. 8 is an explanatory view showing a cross-section cut along a line W-W of a

print head assembly shown in Fig. 7.

[Fig. 9] Fig. 9 is a perspective view seen from an ink discharge portion side of the print

head assembly of the printing device according to the embodiment.



[Fig. 101 Fig. 10 is a bl ock diagram show ng a schematic configuration of a
control unit of the disc device according to the enbodinent. [Fig, 11] Fig.
11 is an explanatory view showi ng the flow of air generated when the

di sc-li ke recording medi umaccording to the enbodinent is rotatably driven.
5[Fig. 12A] Fig. 12A is an explanatory view showing a state in which the
ink droplet is discharged fromthe print head of the disc device according
to the enbodi ment, and shows a state in which the disc-1ike recording
mediumis not rotating. [Fig. 12B] &ig. 12B is an explanatory vi ew show ng
a state in which the ink droplet is discharged fromthe print head of the
di sc device_according to the enbodjnent, l1l0and shows a state iq whi ch the
di sc-1i ke riBegotifig 1 blash dagrep ShQBNg HFCREH CPREYLPR PR3 s an

expl anat or [ 1,09 2006 S8 exelinthe behavior of the ink by
applicati oﬁmﬁfﬁﬁegﬁpé\g& tgge. E@( [ Fig. 114A] Fig. 14A is a side view show ng

a conf i gur dFigohl]dfe. ahisexpapiapsery viksuihewing de RaveedaingneREd SfEREE of
preventing contam nati i dri he. i f 15the ink mst.
[ Fig. 145]‘%?353‘ﬁﬁ%ﬁé%%dgpgﬁgéFg%ﬁgﬁ%%ﬁﬁgngmﬁ%ﬁ%%%@?ggfgh of an experi ment
devi ce for [Ehetkiliie.tine iedf eptanabrypriev shovingg sontrawiigate ork pplethe drive by
the scatter, of e ink mst. i.9. .15 . FlLg. 15 | ph show ng

t he exper i ﬁéﬂgﬁ}ﬂfﬁﬁégﬁﬂ ﬂq? 8?“@%@% {?FH% ql%ecge?ﬁéeg (fcé}%?ngoé t%ar glgg(gnd?{lg%%

cont am nat i 98 shdwstaReteds ki h e didedike cabtdeni mglief isttherotankg.mi st. [Fig. 16]

Fig. 16 is an explanatory view show.ng .a configutatj.on_.of .the disc device
accordi ng tl5g I%%é)}fﬁig'slggéﬁ%ﬂip#é‘ﬁ‘f)ryo‘fla‘%ﬁ}lé’wﬂ)’?geassé%? % Wb‘gli’]f}}%?}f SRy, 17] Fig.

17 is a crogsisseedlonal ny¥iew BROWFAg af ®bRehireindloahe cobafihgity i ng a i st
i nduci ng{buni t according to the enbodi ment. 25[Fi 8 18 is an

) ig. 1 Fi g.
expl anatbr yandishaiwsstit Rgaat odier Biederomyg aed 156923@]3& dfﬁ"%t by the m st
| naucing unicdy i) #0934 SodBKES ASE Holilitonk exdf B @S EAkvieIUIast ment. [Fi g,

19A] Fig. 1 i's a perspective view showing a state of the flow of ink m st
when pri nt i ngbampbotten othigkuotfzes.enti al side of an optical disc in the

ol an'vi ew oA Seorar s boRerkl MR b on o Shamit el 01 outer
ci r cunf er entdr aheckizg €heaffeatvf ppiviwaly cditswminitiont ihéheodrivie dalthadiesiteridawf ce
15 the ink mist.
[Fig. 14B] Fig. 14B is a plan view showing a configuration of an experiment device
for checking the effect of preventing contamination in the drive by the scattering of
the ink mist.
[Fig. 15] Fig. 15 is a photograph showing the experimental result for checking the
20 effect of preventing contamination in the drive by the scattering of the ink mist.
[Fig. 16] Fig. 16 is an explanatory view showing a configuration of the disc device
according to the first embodiment of the present invention.
[Fig. 17] Fig. 17 is a cross-sectional view showing an electrode plate configuring a
mist inducing unit according to the embodiment.
25  [Fig. 18] Fig. 18 is an explanatory view showing an adsorbing operation of the mist
by the mist inducing unit in the disc device according to the present embodiment.
[Fig. 19A] Fig. 19A is a perspective view showing e state of the flow of ink mist
when printing an outer circumferential side of an optical disc in the optical disc
device according to the embodiment.
30 [Fig. 198} Fig. 19B is a plan view showing a state of the flow of ink mist when

printing an outer circumferential side of an optical disc in the optical disc device



8 according to the enbodinent. [Fig. 20A] Fig. 20A is a perspective view
showing a state of the flow of ink m st when printing an inner
circunferential side of an optical disc in the optical disc device
according to the enbodiment. 5[Fig. 20B] Fig. 20B is a plan view show ng a
state of the flow of ink m st when printing an inner circunferential side
of an optical disc in the optical disc device according to the enbodi nent.
[Fig. 21] Fig. 21 is an explanatory view showi ng the configuration of the
optical disc device serving as a fi®st exanple of the disc device according
to the enbodiment. 10[Fig. 22] Fig. 22 is an explanatory view show ng the
configuration of the optical disc device serving as a second exanple of the
di sc deV|cewa@@@@@uhgmﬂ@dmﬁ@fenbodlnent [Fig. 23] Fig. 23 is an

SXpl anat of Vi) SO SAOMAT: LR HORNE YAl OheOf hib &r GRIAGALE Sl Gy devi ce

serving as xanpl e 0 device accor ing to the enbodi nent.
[Fig. 24] Filgn psiings alamnetxpkcaméetrcmw silew showisah dac g1 diceopsfalfdigw of mi st in
t he disc 1§9eV|ce ﬁ ngbﬂp BQe enbodiment. [Fig. 25] Fig. 25 is an

expl anat or VI Ehd ate of flow of nmist in the disc device

accordi mg t@ig DeB}eBi@ommBrﬁ pIm[L Eiegr sha@ngh gate 26 thesflan of il raustawmny VI ew
showi ng a state of flow of .m st evice acco to th

enbodi ment . PTOEPEfy st/ gircpniErensisl ?ge QP%PQ}?@C?F‘{,@ @W‘%&Lg ICc?ne exarrpl e
of a conflg&hﬁ&hgﬂnggu@xggmgfal optical pickup. [Fig. 28] F|g 28 is an
expl anatory view showing a configuration of an optical disc device serving

as a-first @Eafplideaf “tqai‘éxalfl%zﬁorﬁéﬂﬁwc%o‘éi’é% 6}?%%@“{%108 o§ e SRiFAEHtfodi nent  of
the presentqdayentihPh a first example of the disc device according to the embodiment.

10 {Fig 22} Fig. 22 is an explanatory view showing the configuration of the optical disc
device serving as a second example of the disc device according to the embodiment.
[Fig, 23] Fig. 23 is an explanatory view showing the configuration of the optical disc
device serving as a third example of the disc device aceording to the embodiment.
[Fig. 24] Fig. 24 is an explanatory view showing a state of flow of mist in the disc

15 device according to the embodiment.

[Fig. 25] Fig. 25 is an explanatory view showing a state of flow of mist in the disc
device according to the embodiment.
[Fig. 26] Fig. 26 is an explanatory view showing a state of flow of mist in the disc
device according to the embodiment.

20 {Fig. 27] Fig. 27 is a perspective view showing one example of a configuration of a
general optical pickup.

[Fig. 28] Fig. 28 is an explanatory view showing a configuration of an optical disc
device serving as a first example of the disc device according to a second
embodiment of the present invention.

25  [Fig. 29] Fig. 29 is an explanatory view showing a configuration of an optical disc
device serving as a second example of the disc device according to the embodiment
of the present invention.

[Fig. 307 Fig. 30 is an explanatory view showing a configuration of an optical disc
device serving as a third example of the disc device according to the embodiment of

30 the present invention.

[Fig. 31] Fig. 31 is a side view showing the configuration of the disc device



25[Fig. 29] Fig. 29 is an explanatory view showi ng a configuration of an
optical disc device serving as a second exanple of the disc device
according to the enbodi nent of the present invention. [Fig. 301 Fig. 30
is an explanatory view showi ng a configuration of an optical disc device
serving as a third exanple of the disc device according to the enbodi nent
of 30the present invention. [Fig. 31] Fig. 31 is a side view show ng the
configuration of the disc device 9 according to a third enbodi ment of the
present invention. [Fig. 32] Fig. 32 is an expl anatory vi ew showi ng the
behavi or of the ink droplets discharged fromthe ink discharge portion
according to the enbodi ment, and shows an exanple where the m st inducing
unit is noﬁw%W¢@%@édm“§Fﬁw@ﬂ@¥ﬂfWﬁQF%@B”$§“§h expl anat ory vi ew showi ng t he

behavi or ofjg ngﬁz}'zﬂE 9%%&@&&@&%&9&%&@% B&}ﬁwbmsf @M&%@g@@om on

according to e enbo ment shows an "exanpl e where the m st inducing
unit is ar rcmqwgtd Das teiipt dienrange PERDD efcatsiesto 1o @grdiment, and shopesr ei naf t er,

preferred e ?Eﬁcgéﬁﬁg@eg&‘ggﬁ{mh&%%%%%gn will he described in detai

W th referenceantlp e appen e that, in this specification
and t he 5dr gwigngs), Fiel anmhs:xplmwtomaww ﬁmb’stgatm b&iahy'r bﬁézesmlnérotammct i on and

structure ap e, denot ed w.t,h the sa refer e signs, at ed
expl anati o 2 &‘%1 1§ s dx fig05%Et pn%(%]afc&[iﬁ 506% %?nb néeél d’@@g}g *according to
first enbodmm&mﬁmeﬁh&h&m@ﬁ&&ﬁm&mgaMeﬁbha&t&An optical disc device 1 is

gi ven as an exanple of a disc device according to a first enbodi nent of the
present invention, and the configuration of the optical disc

Description of Embodiments
10 - {0024}
Hereinafter, preferred embodiments of the present invention will be
- described in detail with reference to the appended drawings. Note that, in this
specification and the drawings, clements that have substantially the same function
and structure are denoted with the same reference signs, and repeated explanation is
15 omifted.
[o025s]
(Configuration of disc device according to first embodiment of the present invention})
An optical disc device | is given as an: example of a disc device according fo
a first embodiment of the present invention, and the configuration of the optical disc
20 device 1 will be described with reference fo Fig. 1 to Fig. 10.
[0026]
The optical disc device 1 according to the present embodiment can record
(write) new information signals or reproduce (readout) information signals recorded
in advance with respect to an information recording surface (hereinaffer sometimes
25  simply referred to a3 "recording surface"} of an optical disc 2 serving as a disc-like
recording medium which i a printing obiect such as an optical disc including a2 CD
{Compact Disc, registered trademark), a CD-R (Recordable), DVD (Digital Versatile
Disc, registered trademark), 2 DVD-RW (Rewritable), 2 BD (Blu-ray Disc, registered
trademark), and a HD-DVD (High Definition-DVD); a magnetic optical disc, a
30  magnetic disc, and the like. The optical disc device | is a tray type recording and

reproducing device having a printing function capable of printing visible information



20device | will be described with reference to Fig. 1 to Fig. 10. [0026]
The optical disc device | according to the present enbodi nent can record
(wite) new information signals or reproduce (readout) information signals
recorded in advance with respect to an information recordi ng surface
(hereinafter sonetinmes 25 sinply referred to as "recording surface") of an
optical disc 2 serving as a disc-like recording nmediumwhich is a printing
obj ect such as an optical disc including a CD (Conpact Disc, registered
trademark), a CD-R (Recordabl e), th9'(Di gital Versatile D sc, registered
trademark), a DVD-RW (Rewitable), a BD (Blu-ray Disc, registered
trademark), and a HD-DVD (Hi gh Definition-DVD); a nagnetic_optical disc, a
30magnet i ¢ Sd¢hsas chararers. IfEmbql Shotymarhsistess. raiaes. glihe dkeror 1&e gbtlr ay type
recordi ng ol e b i.Nting function capabl e of
printing viasgl?%({egpfhgggﬁﬁgctg?cg%\&f%?g %%\gﬂﬂ%%gﬁéadreact ers, synbol s, photographs,
pi ctures, d8%Xérns, and the like on the | abel surface of the optical disc 2
serving as a prigati rf . [ I according to
the present i nve%%?’%‘%r’?%dﬁ%gi QT fc[m&l? ééijggéo tégkgﬁgma%o@?%g%ﬁ%?ogg%gg@loce capabl e
of perf ar mthgofatihdiscedeotcd atpable odipekforapreodtic tacondatof dndfrgrodiciionef and may be

applied to a.disc recording devjce capabl e. of, perform ng only.the

recor dat i on BP9y PoN FPYHhCs mﬁfﬁﬁmggﬁlfgsdg%%ﬁpg e@?ﬁa&(’i—é\wgce capabl e
of perf or mgugy @a tetotihnlcd pITQeG i Qihalf andaf dycratrbdringidgvied Gpablhef di sc- 1 i ke
recordi ng nmedj um according to the _present invention is not limted to the
optical di serigrning ol b EPIRGUcion of SPPERHE Ai§PFh J?‘ﬁé’lfﬁcﬂﬁlfeé?cﬁﬁéﬂgs using a

laser |i ghtpmedin QLORAnNVGS G, prbfi: GivsBioh 8€ QbdiiRGed @y igeopraonsi sy to the
present invention can use various types of disc-ljke recording nedia, in
whi ch t He olecsding RebrriosudnadinSemaitapienzlagsiac pdesst telg Tedhea "oikh as an
optical disg, gl f?zgorﬁin %@Jﬁcefdc%rgmé LORL pre?enm&ﬁioh%zn?@e'vﬁﬁ&usq%p%?oys' ng |ight
and nmagnetism and a magnetic disc using only nmagnetism 15[0028]

The out | i nedigflietrecording hgdi.mi@mckbthé ohier iepd el dl@h-@@pﬂéviacrééozldlw Il be
d.escr' bEd. ffng 1% thaQaﬂgfnec%F&gceusgn% e 6da i L % rJ1§€t'c:'f)'pg¢al hisk Ssifl PET SPective
vi ew showi ng ah out'er a%pear ance “conf | gur at’i on of the optical sc device 1
accordi ng t il hel rprgasient, sehbosinmindisc Jing onl megneaisper specti ve vi ew show ng
an int egval ggﬁﬁonfi guration of the optical disc device 1, and Fig. 3 is a
pl an vi sH ng an internal configuration of the optical disc device I.

[ 0029] The outline of the configuration of the optical disc device 1 will be

described first with reference to Fig. 1 to Fig. 3. Fig. 1 is a perspective view
showing an outer appearance configuration of the optical disc device 1 according to
the present embodiment. Fig. 2 is a perspective view showing an internal
20  configuration of the optical disc device 1, and Fig. 3 is a plan view showing an
internal configuration of the optical disc device 1.
[0029]
As shown in Fig. | to Fig. 3, the optical disc device 1 includes a housing 3
made of a hollow container, a device main body housed in the housing 3, an input
25  device such as a remote controller (not shown), and the like. The optical disc
device | enables an external device such as an image display device and an audio
output device {not shown) to be electrically connected, so that information read out
from an information recording unit of the optical disc 2 can be displayed in images,
audio, and the like. The image display device can include a liquid crystal display
30 device, an organic EL display device, a plasma display device, and the jike. The

audio output device can include a speaker device, and the like.



As shown in Fig. Ito Fig. 3, the optical disc device 1 includes a housing 3
made of a hollow container, a device main body housed in the housing 3, an
i nput 25 device such as a renote controller (not shown), and the like. The
optical disc device 1 enables an external device such as an image display
devi ce and an audi o out put device (not shown) to be electrically connected,
so that information read out froman infoi aation recording unit of the
optical disc 2 can be displayed in inages, audio, and the |ike. The inage
di spl ay device can include a |liquidlerystal display 30device, an organic EL
di spl ay device, a plasma display device, and the |ike. The audi o out put

devi ce can include a speaker device, and the like. 11 [0030] The
housi ng 3 of008He optical disc device 1 includes a rectangul ar base plate 4,
an upper surfacenpl (g -he e .base pl ate
4, a front surfaE%ﬂ%Fg?gs%ﬁkaﬁg%%é%ggﬁ%g%%%ng%ﬁ?&%%gﬁgg%%e%%%43 rear
surface pl atrevppef prfacopge iSnigr Svetee theappes ynffae ef thertdsd slaterdt aifiehy confi gured
as a hollow_container.  Side surface portions 4a, .4a rranged on both
Sdes T NS GiraSees Pl Bt e PR Myt R AR s each

si de surfaceecpedrtsugitedamdext @y canfiguledngizt idiohatoneitee ctlidnsfcd he base

plate 4 at a predeterm ned hei ght., K The r. surfac lLate .5 i n¢ludes a
rectangularpﬂgﬁﬁragﬁﬁﬁﬁﬁémﬁgpﬁgﬁhsgﬁ§méﬁggﬁgFﬁmgﬁ@‘$F8ﬁ?“§ﬁﬂ%4§ rface
portions SbiheMusink(s.f ChBesdd Rufenbirisatd ORerdd PR tdheRidiRS dirdtiibgr Wi dt h
direction of the upper surface portion 5a, for covering the side surfaces.

The upper st foawerlps ét%?ﬂ?"i‘f@tﬁé@iﬁ%%h‘_‘éé“t o theprappercpalet HRckpe pase plate
4, and is atdached ., erfsﬁrﬁc@g?xgﬁxg bﬁ%g%%ﬁfr%ﬁfsi&%ﬂa&%nm 5b,4p, 1O the

respective side surface por a, 4a wt I Xing screws (not shown). A

t abul ar fr offrmed de cappovdting o Wathcfides gn ey wedh Birectipe ofigpevprsusffice plate 5
and the 15 e.4,. 1% Clos t rface.pl and a back
si de opening&?§1%#%%éﬁé%$h®ﬁ€m%§§$a%%r{Q%é&ggg%gaggﬁﬁagﬂ%ﬁgﬁgdgﬁrface pl at e
6. and t he réanpsupiracithpbat elafé 4aurel is etteebed bydedhd oth fide doese ppitahe 4 and t he

upper surfa l.ate 5 with the fixing scre not. shown) . 03 20A di sc
Poer 7] ottt t B R an g ROTPaR APl o BEeE Se TLOSH PANGed at

S Iubst agt i al laytablig mm&igabp@afgl whigh tmgim ghihe dpee etiiioe plafe & iitﬁidﬂné ont s UL face
plate 6. A disc tray rvi as i.sc_nmount i .ynit according to the
present iénbg%ﬁerﬁ‘l‘??;ﬁfilssgf%sfﬂ? E%ﬂ‘ég%%suf & Rfig & "f"ﬁfé%ﬂggﬁjgee@’cemﬁ%%std‘ﬁ?id in a manner
enabl i ng i N$eEHei-QR s@nde SR | TR frdi Burthcs Glatel Pand Vi 1881884k YRIeY gONnveys the
optical disc 2 nmounted on a disc nounting 25 surface 13 to a disc retrieval
posi tion at s@evdrebiotthebae niferfya the iepehSHiase Pt avihBe tBESFEFdn in the
housing 3 at, ek the recording (wite) and reproduction (readout) of the
information signals are executed with respect to the optical disc 2. The

di sc tray 12003htl udes a tray main body 14 nade of a pl at e-shaped nenber

chi ol di n ol at o 15 e NsARGsR PENL! M ely LRl SRCER LBl on o1 e
tray mai n boedsiahdally Theecedirsiparton tite Inghs dirdcigre ofliBe ifinctl sudicagplae 61 r&ul ar recess
for accomm %E, itrqu 1,5 Qeef‘*vigg %sl 2(1: %lsc glloganmé unit according to the present embodiment is
attached to the disc insert/eject port 11 in a manner enabling insertion and ejection.
The disc tray 12 selectively conveys the optical disc 2 mounted on a dise mounting
25 surface [3 to a disc retrieval position at outside the housing 3, and a disc attachment
position in the housing 3 at where the recording (write) and reproduction (readout) of
the information signals are executed with respect to the optical disc 2. The disc tray
12 includes a tray main body 14 made of a plaie-shaped member having a
rectangular plane slightly larger than the optical disc 2, and a shielding plate 15 fixed
30 at one end in the longitudinal direction of the tray main body 14. The disc

mounting surface 13 meluding a circular recess for accommodating the optical disc 2



12 is arranged at the upper surface, which is one of the planes of the tray
mai n body 14. [0032] A cutout 16 for avoiding contacting with the
disc attachnment unit, to be described later, is formed in the tray nain
body 14. The cutout 16 is forned by 5 greatly cutting fromone short side
of the disc tray 12 to the central part of the disc nounting surface 13.
The shielding plate 15 is integrally arranged at the short side on the side
opposite to the cutout 16 of the tr3¥ mai n body 14. The shielding plate 15
functions as a lid for closing the difsc insert/eject port 11 when the disc
tray 12 is noved to the disc attachnment position. The shielding plate 15 is
formed to a, 10hori zontally |long rectangle that conforns to the shape of the
di sc i nser t S¢fraReed gidhs uppet sugfprgs aich By AR pirich abibe Bat e &Pel4 nsert/ ef ect
port I1. [0Q331; The device main body 8 of the optical disc device |
is configured to include a disc drive device 9, a printing device 10, and a
control device 8@ (Wed I6igr avgiing sotapkes dilddha disy sttdbppeeind. i bt es

| nfor Mat 1 0N gaLaRaliad A Hiifed 1AL HRY HOR 8eQRdI NG Mkt 185 IfEePheVI ded.
optical disc to neWy record I nfformation, or reads out the information
recor dedsi ngmesaneegifront e dhnft cideat ihodise gepd diinte uenttal ot viche dduce t he

information_ The pri.nting gdevice. bnts._ a di s ys..mtters related to
t he infoinaPP%%mF§g§F é% fﬂméhégﬁ% h¥%5¥%én?%%8?%% #%%ﬁﬁgé%?gﬁﬁﬁ unit and
the new y 20nthecardpshsitfoaharaitduons abthe sy bla Hodf 4. meltic GhicRlitgpias
characters, nbers, 0 h i ctures, an tterns on the | abel

Surt ace o Ehamgrs aB oS bpeiaks Hn bt Tt Ry R e S rachas to t he

| abel surf ag@vedndik hisel ideehimebh@oaaat. r ghe davidee S8 disi Mefoamdll fohs the disc
drive device 9 and the printing device 10 as wel | as other devices, as may
be neces8ar porigogtayigaersciiagly ﬂ@gwaﬁqrv‘émdﬂ%ﬁeﬁ@@e o theoligiasetitaechpobi L, a

predet er m negh i eoOfHliPeraNd HLNQ6UeLRE BRGT At i on and ot her operations, and
to cause the printing device 10 to execute a predeterm ned printing

operation ab¥3dt her operations. [0034] ~ Fig. 4 is a perspective
opti cal i oo devi TECT Sk B4 ELBE Bk AR B R TR e i s
dri ve devi ce dscidivadrarged: pinitnhazVioantl, ssd deconim! tdavich 8t $iend’il,10). 13
15 The disc drive device 9 writes information signals to the information recording unit
of the provided optical disc 2 to newly record information, or reads out the
information recorded in advance in the information recording unit to reproduce the
information. The printing device 10 prints and displays matters related to the
information recorded in advance in the information recording unit and the newly
20 recorded information as visible information such as characters, numbers,
photographs, pictures, and patterns on the label surface of the provided optical disc 2,
the label sheet attached to the label surface, and the like. The control device 80
drive controls the dise drive device 9 and the printing device 10 as well as other
devices, as may be necessary, to cause the disc drive device 9 to execute a
25  predetermined recording and reproducing operation and other operations, and to
cause the printing device 10 to execute a predetermined printing operation and other
operations.
(00341
Fig. 4 is a perspective view showing a state in which the printing device 10
30 is removed from the optical disc device 1 shown in Fig. 2. In the present

embodiment, the disc drive device 9 is arranged at the lower side in the housing 3,



and the printing device 10 is arranged at the upper side in the housing 3.
To realize such arrangenent, a chassis plate 17 that partitions the space
in the up and down direction is arranged inside the housing 3. Fig. 5is a
perspective view showng a state in which the printing device 10 is nounted
on the chassis plate 17. The 5 chassis plate 17 includes a rectangul ar

pl ate body slightly smaller than the base plate 4, where a rectangul ar open
hol e 18 extending in the |ongitudin direction at a predeternmined width is
formed inside to pass the front and back surfaces. The printing device 10
is mounted on the upper surface, which is one of the surfaces, of the
chassis plate 17,. and,the disc dri.ve.device .9, rranged,.Wwth a

pr edet er ni naé’gﬂbeé’fimﬁﬁg%‘”{cﬁlgllf‘eaqa{}%\eigra?%}l?%eéa‘d%f’nT?‘ﬁgo%{nﬁgr UFfaEe. The front
surface pl ajugh Grispehadescamiepeet! 7abkitpaniids fhersp@aus itruBaddr&ymconveyance
mechani smto performthe ejecti onﬁﬁﬁper a}%_i on, [0035]. The di sc. drive device 9
has a conf i YUFFHm ipATEIZRT inalde ishousipg &h 518 HferesiPPYive SIdsa™in8 % hi s type of
optical di sgudeyieen @hdrtdissidiie ©oRfhaMat dOMe WhadsReplkit K8 Wikd only be
briefly described. The disc drive device 9 includes a disc rotation

nmechani s dwssitriaie hhispitdaggirectangiiel Hege berveslichly mwdratiasie b#APBEt i cal pi ckup
23 show ng LE I i L ol venent
mechani sm g“@ﬁ%%%%%%??%@r%&?% %%E%&%aﬁgyﬁeﬂg%@' galgﬁursy(::ﬁrﬁg%% aaﬂ)on

mechani sm i predatmiesed vdits ds Z@mad tizedenteritasauthiet 1 @0 apd deckFigfacd) |, Theo which t he
optical disc.2 is._ renvabl hed, t hiren i i.sihg/l onering
mechani sm r ﬁlné%ggﬁ?‘gc\ﬁerslg?ﬁémgﬁi élg%ggg%e(r:%neaﬁ% \%’}ﬁﬁ "’%‘g ?%Eé‘f’rgao?smoghucki ng and
rel ease opetathmdis gitetl hamnopteidtaldridd deic2 9 isThrengat widal ppdadame®8ay ecor ds and
reproduces the information sjgnals with respect to the optical disc 2. The
b bkup. bvebh ettt draveanpratiss T8 BT crtiests RHes abi ar 25
direction ofjedtheu@ptd &alcathifiCs Zay IhRedhiey RceRRlmob @itk fkiime control s

t he nechani sm descri bed above. Each configuration will be described in
detail bel ofcigB36] The disc rotation nechanismis configured by a
spi ndl e not Afo3s hat uses a stepping notor and a DC servo notor, and a
turntable flxec} to a rotation shaft of the 30spindle notor. The turntable
configures the dilse dise daehdpire Suri v cogizurasioptijugler thek whish iicemerdilse 2 i s
removably at.t.ac Pk 0944 ﬂgnta le 14 is
arrangeéyto eg%;;%gslt g‘%ﬁ? t%fgi %&%@%%&ﬁ%ﬁ%gg% nt r%‘f ng%l%?{[%%a?he di sc
mount i ng supcfiace bEefivhdmcting. dilde discagrive2déwcecBnvelydd 4 dlischetatpsc
attachnent pasition, The, turntable inc a,. disc fit-.in rti,on to be
renovabl y fPEE&E4° o™ “EEREEr n%lrég%gﬁvﬁggggﬁc%%‘f&diagcagja‘flal ggr%gu%bgi sc

nmount i ng unkkowigy org UpRdictdxagplt béthp eickyphdrice of pitihe noemimer nkhiokam, [ 0037]

The attachnment, unit raising/l i n chani sm at t aches e optical disc 2
to the turnfdbie C‘Eﬂm’[ Bf s Tg?\él\g{(%t %gﬁﬁ% AP ESFIBY ”?C(iﬁ%? h§Ff owering the
di sc robati gacHBERaRitSN(@e HHE)HoSthiat haehi@Ntisposk tdn@Rabll Beachéd achment
uni t The attachment unit raising/lowering mechanism raises/lowers the disc attachment
unit 20 to perform chucking and release operation of the optical disc 2. The optical
pickup 23 records and repreduces the information signals with respect to the optical
disc 2. The pickup movement mechanism moves the optical ‘pickup 23 in the radial
25  direction of the optical disc 2. The drive control circuit drive controls the
mechanism described above, Each configuration will be described in detatl below.
[6036]
The disc rotation mechanism is configured by a spindle motor that uses a
stepping motor and a DC servo motor, and a turntable fixed to a rotation shaft of the

30  spindle motor. The turntable configures the disc attachment unit 20, to which the

optical disc 2 is removably attached. The stepping motor attached with the turntable



10 raising/l owering nechanismis configured by a notor base, which is
mounted with the spindle notor and which is supported in an oscillating
manner by the base plate 4 of the housing 3, a cam nechanism for
oscillating the notor base, an electric nmotor for raising and | owering the
spindl e notor by operating the cam nmechanism and the |ike. A chucking
plate 27 is arranged on the upper side of the spindle notor. The 15
chucki ng plate 27 absorbs the optical disc 2 |lifted up by the

rai sing/l owering operation of the sﬁfndle notor with a magnet built in the
turntabl e, and pushes the sane from above. The optical disc 2 is sandw ched
by the chucking plate and the turntable, so that the optical disc 2 is

prevent ed fif 6FERY FpPhaessigned flombetpnaiatly et ospTa et of lthegfiffg™SHotEe t ur nt abl e.

20[ 0038]  gyface ﬁh%cgﬂ%ﬁc%yrzbag Borkdyel o iRtk ARl kS MReHbed By a plate
supporting ﬁate 28 fixed to the upper end edge of the side surface portion

4a of the Dustblliadwleda diFh&l-ipl rartendoppsriavayy pite t @nics hptagéthef a
rect angul ar t.e-sh ~ ; r : i .S rotatably
Suppor fed_ SPRERATE R £ R IR RRG: LRI R Al e Ced, |

supportiing iplate 28 is attached in a cantilever formby fixing the other
side in the %),Qﬂgitudi nal direction to the upper end edge of the side
surface por{t0 ‘U 4a of the base plate 4. The plate supporting plate 28 is
supported by an a@uxidatlaient phintaBingQowdithe infechanppoatizciths sie @scdldisbe | ess i kely
to bend. The position of the chucki | ate 27 su rted by the plate
supporti ng BlIhE dup@dle origigasgs dhe %ffaf‘@'g?ﬂ?ré%ﬂ"eoﬁﬁg’i fai‘sgfgﬂwfé‘f“@ %ércgst?o?di ng
(wite) andf.a8f Odushdion 41 @adewt ) at@fnutdie fogtior mtihonasiighat Suddy the
optical pickup up 23 are perforned with respect to the optical disc 2. 15

[0039] 10 raismgfevesing ncehaaimiis cerfiuse R onpeietrspyhisielsrrapieg giPey ance
mechani sm bgt gﬁx@%@%kmﬂ%@% %gs@cr%t n RPSCl Rk ARt HandiRE bl | eval

position at o e housi ng ﬁeﬂ tray conveyance nechani sm has a
confi gur at i dfithskavsinas. & eant mathadiswpcscitlaingdhemaior gasgsa@cﬂeicmctrmtsr type of
optical dis evi c a J fi.quratiQ r the l.ike will only be
briefly des%’? i'bed a%q_ﬁ%w’%‘?ip %}@1 %égﬁ'@gﬁog%e& %g%rﬁ%dr%ﬁsem&f%&g%rﬁl%%uarn\g&&by a rack
portion arrarged dincltidyepidé 8¢ istarrayee 2 ta ypperisole of Hatspigélarsstan t ihd he rack

r ot.at and the LiKke.

portion, an_.electric notor fo ahl rd ving, t i.ni gn, _an

When t he® el DS p:%e[ g? alg"éOﬂEfr {E\Pie??t’f%} &%%%ﬁéﬂegjh‘éngg?’ ﬂgeo%’,lslﬁ‘l{éﬁf%?%ti onal
force ther egferdtisn bOthk IspinsEintdi@dvitoa tiagnet aailt ipaettinambleThel slisks thy ay 12 is

t her eby conveyed fromt di sc attachnment, position to the disc retrieval
posi 11 on, OPTEGHIBFEHCT 1 B PHE! 86 ¢ 1§ STPViEhe HBEFHEAE PB'E 18 (4 oc
attachment pasidld QN 1ACEObREANGLD kheskat@trbnglghiifesk hom Bf nihguel ectric
notor. [0040] 15During the operation of the tray conveyance nechani sm the

optical pi cRighdegopthetpatagfesc drive device 9, and in particular, the

obj ecti yg l%ﬁﬂt hat faces the information recording unit of the optical
disc 2, and the vicinity thereof enters the cutout 16 of the disc tray 12.
Wien the optical T stucRingplate his opiztebis sdipedediumpiieguenertingéatd 38 of the di sc

(ray 121 LA, Sl teBhe- P Libied 4 Die, 2 edelor e
plate supporting plate 28 is made of a rectangular plate-shaped member, where the
chucking plate 27 is rotatably supported at one side in the longitudinal direction.
25 The plate supporting plate 28 is attached in a cantilever form by fixing the other side
in the longitudinal direction to the upper end edge of the side surface portion 4a of
the base plate 4. The plate supporting plate 28 is supported by an auxiliary plate 29
and is supported so as to be less likely to bend.  The position of the chucking plate
27 supported by the plate supporting plate 28 is the disc attachment position where

30 recording (write) and reproduction (readout) of the information signals by the optical

pickup up 23 are performed with respect to the optical disc 2.



2. The wite and readout of the information signals with respect to the
information recording unit of the optical disc 2 by the optical pickup 23
are thereby enabled. [0041] When the disc tray 12 is conveyed to the disc
attachnment position in such 25 manner, the spindle notor is noved to the
upper side by raising the notor base with the attachnment unit

rai sing/lowering mechanism In this case, the disc fit-in portion of the
turntable is fitted to the center ?ée of the optical disc 2, and the
optical disc 2 is |ifted by a predeternined distance fromthe disc nounting
surface 13. The chucking plate is absorbed by the magnet built in the

t ur nt abl e, hat the optical 30disc 2 is sandw ched by the chucking plate
and the tur The attachnent unit raising/lowering nechanismis

operated in the rfee/ersgera i 122640 BN cbifel @SS theNBayTOL:REyandd nRBSRIEO that the
disc fit-in portion _of the turntable sllps out fromthe lower side fromthe

center hol ebdFeepile dipt rtaghment pesivon dhe fiss aeiriovgl Besitpntahepeidy t i ps out
fromthe t ULable affluls LRUALE nfe&ahéae gsaccmg@ég{m%&% ALR,13. [0042]

5The optical pickup 23 inc etector, an objective lens, a
t wo- axi af awmehﬁewmﬁﬁblﬁebmngsumeOBMFe@ﬁwveﬂhemsmiwu&%ecmﬁﬁmmmmuion

recording upik.q keggg &@}%QQng%%E%ﬁgdan?heQE. 05&% The I ht det ector of
re

t he optical pickup con y a sem tonductc ase# which is a
i ght sour Cemﬁgrrecélmsl 4 xtaningarﬁed arghgedbe dmdisa tlay ghta mmexeﬁm qegrs @ih&ﬁihﬂt for

receiving th urn| eam t he ke. Th opt)cal pickup 23

e g | i bt Ao tbtor 283 bRl SobBE theriBon HRG ki onb b Pt oo

with the ObjheCeﬂdcttR, hews it anvdﬁrsadﬂoateetﬂehembn gt rb@ﬁéﬁa@%x&&@eté&f@é’ mat i on

recording uni t g_%ﬁklcal di sc and_receives the returning |ight beam
gfeflr’%ﬁ £

reflect &g byaHRH P@WOFeeBWdWﬁdmﬁh?ﬁs ey qomeeyed g Betigct or . The

optical pi ckipnsdr 9@&@%&%%@%@&@ pdsfi8n | JMeQRvaRLd f?d?n%ie%%'réu&%l the
informati on recording unit, and 15 reproduce (readout) the information

signal s rechdisa e fisc FHFEFRYRATPEIOT sorifieny thin raativg didetionces g 0043]
The optlcalegﬁﬁggﬁ%QS is nounted on a slide nmenber 26, and integrally noves

with the slide ne 26. The slide nenber 26 has two guide shafts (not
[0040] ,

13 During the operation of the fray conveyance mechanism, the optical pickup
23 of the disc drive device 9, and in particular, the objective lens that faces the
mformation recording unit of the optical dise 2, and the vicinity thereof enters the

“cutout 16 of the disc tray 12. When the optical disc 2 mounted on the disc
mounting surface 13 of the disc tray 12 is aftached to the turntable and lifted up by &

20 predetermined amount, the optical pickup 23 enters the lower side of the optical disc
2. The write and readout of the information signals with respect to the information
recording unit of the optical dise 2 by the optical pickup 23 are thereby enabled.
[00417

When the disc tray 12 iIs conveyed to the disc atfachment position in such

25 manner, the spindie motor is moved to the upper side by raising the motor base with
the attachment unit raising/lowering mechanism.  In this case, the dise fit-in portion
of the tumtable is fitted to the center hole of the optical disc 2, and the optical disc 2
is lifted by a predetermined distance from the disc mounting surface 13. The
chucking plate is absorbed by the magnet built in the turntable, so that the optical

30 disc 2 is sandwiched by the chucking plate and the turntable. The altachment unit

raising/lowering mechanism is operated in the reverse direction to lower the motor



20 shown) slidably inserted while being parallel to each other. The two
gui de shafts are arranged substantially parallel to the main surface, which
is the front surface, of the information recording unit of the optical disc
2, and are extended in the novenent direction of the disc tray 12. The
slide nmenber 26 slidably held by the two guide shafts is novable in the
radial direction of the optical disc 2 by the pickup 25 novenent nechani sm
[ 0044] A feed screM/nechanisn1inc|u?ing a conbination of a set of a feed
screw and a feed nut may be applied Por the pi ckup novenent nechani sm
However, the pickup novenment mechanismis not limted to the feed screw

mechani sm and other 30 pechanjs such as a rack-pinion mechanism a belt
f eed nechanP@ﬁfU%%Hh%mﬁiggnﬁg%ﬂngg@ﬁﬁﬁW§ P BEIryp Hicilewer sHidPecor dat i on

and repr odugticOBedHoRCESEe Htickingic 217 ThobRaBLLOD atBPals JaY rbhgnoOpt i cal
pi ckup 23 with respect to the information recording unit of the optical

di sc 2 are exaeltad igneunizg opie desvevBHES $a¢hs. sl i de menber 26 noved by the
pi ckup aneﬁﬁgg mechani sm [0045] 5As shown in Fig. 2 and Fig. 3, the
printing devicé 10 of the optical disc device 1 is configured to include a
print head 31 acdbempdedii mguphe inskudeankiigh dreatbr.ney ehertvenieohani sm 32 for

movi ng the print 31 al t I Nt NG, St of the optigcal disc 2,
a di stance g”egt ;{e}((l:atl ?gtﬁgﬂrn}%¥ %f lﬁgt% es% &mﬁgé %%:!r Q’gﬂel? %%@%‘g"‘% W%Ord s tugllr}l bet ween
t he print héadp8dalaird 1, heed phd Hkd. nghs dighadeccta ol danbtigl peehans S (not 10

shown) for cleaning the.detection elepent.or the like of f di st ance
detect i on uRTIEETES B bITHETAG /S EhEr T B MVEE RPLtRE  FHBP<Shonny 1 or
control I'i ngatiple :eemat di@fendfor rbteiviigi thé rdneaelg 33kt dehe, heagk nmeyvement nmechani sm
32, the distance,detectiqnﬂﬁnLt, and the cleaning nechanism and the Iike.
[0046] 18Thertss: pitkuReRae™® Hadich Reamrireiuthft Feancoatisi 'ayr midgcollects Fig. 9

Shows an  jight beam with the objective lens to irradiate the light beam on the information
recording unit of the optical disc 2, and receives the returning light beam reflected by
the information recording unit with the light detector. The optical pickup 23 can
record (write) the information signals to the information recording unit, and

15 reproduce (readout) the information signals recorded in the information recording
unit in advance.
00433

The optical pickup 23 is mounted on a slide member 26, and integrally

moves with the slide member 26. The slide member 26 has two guide shafts (not
20 shown) slidably inserted while being parallel to each other. The two guide shafts

are arranged substantially parallel to the main surface, which is the front surface, of

the information recording unit of the optical dise 2, and are extended in the

mevement direction of the disc tray 12. The slide member 26 slidably held by the

two guide shafts is movable in the radial direction of the optical disc 2 by the pickup
25 movement mechanism.

[0044]

A feed screw mechanism including a combination of a set of a feed screw
and a feed nut may be applied for the pickup movement mechanism. However, the
pickup movement mechanism is not limited to the feed screw mechanism, and other

30 mechanisms such as & rack-pinion mechanism, a belt feed mechanism, and a wire

feed mechanism may be applied. The recordation and reproduction process of the



type print head 31 used for |abel printing, where the ink tank portion and
the ink discharge portion are integrally configured. [0047] The print head
31 shown in Fig. 9 includes one holl ow head housing 36, 20 where an ink
tank with an acconmodating portion of one color (e.g., black) or two or
nore colors (e.g., three colors of nagenta, cyan, yellow, or the like), and
an i nk di scharge nechanism for individually discharging each color fromthe
nozzl e are acconmodated i nside the head housing 36 The head housing 36 is
configured by arrangi ng a bul gi ng pdﬁtion 36a of a rectangular solid shape
at substantially half of 25 +the longitudinal direction of one surface of
the rectangul ar solid body. An ink discharge portion 37 for discharging ink

i s arranged PrTEUHs tigRs &I (e tIRECR eRitiFal 2harth sFpachde Bk difigiaerti on 36a.

The ink di sehatag WAL HRMAL) I AEIAIE S R0 i8S RIS, ALn B SR IuTber of hol es
of fine dianmeter (a few hundred hol es having a dianeter of between a few um

to a few doFeRdmP Mok ehibepigkiragovgmentarachyrédias rows of the 30sanme number
as the nunbgﬁ4gf colors used. For instance, three rows of nozzles are
arranged with t'he print head using three colors of magenta, cyan, and

yel low. 518 [0048}s shown in Figh@ gpdifig. 3hdmcbrBling dwiicegl Sefcthe epfal gise ation is

arranged no along the printin ur.f.ace of the tical disc. 2 by the
head noveneﬁ?g%gégg%liﬁ$§§vg$ﬁg r%%gedégﬁ%ﬁ?”ﬁ@%ﬁ%ﬁ&gﬁg%@kﬁﬁE?%des a head
hol der 41 f envémdndinaghatibe 3prfemtotigate bridhead hgad; Gt be@mhg4d-tfonr movabl y
supporting the head. halder 41, two head guide afts 43A, 43B for novably
supporting %ﬁémﬂgiawgﬁraéﬁﬁﬂﬁféﬁﬁﬁmﬁﬂPﬂé%%éﬁwwﬁ'@?%ﬁ%@ uHe FHct i xi ng and
supporting beediMe NeRE heudi Te ashafel SididA sud@d3a Rahisetheskg shaft 45 and a
feed nut 46 for noving the print head 31, a head feeding nmotor 47 for
rotatabl'y dPfVPhETelaTrede dsertiensmanion 45, likg piihe Hstansadeicc o] 60491
The head” hobfing4t holid RIRSCLPN Bhu) JUNHANEA L oBANAL & fare shape
g

to which the print head 31 is fitted. Fig. 9 is an exptanatory view of a
print head &5sdwil3l. 40 hsulanovemeny mdsbanisek3Yitectivargedetptot ingh 287thsi- de of t he

print head 3i,.: L8k it head assenbly 50 is configured by fitting
the print he%am%gﬁf%m%ﬂgaﬁ%gﬁﬁfg"hOIder 41. In time of the assenbly of the

print head 3®46fhe ink discharge portion 37 passes through the head hol der
41, and,projects .Qut to. t t.ower side fromthe lower surface 4la, which is
18 g P s A Faeh B BrBE 156 %

one surface of the H ket Wg*Forned to a
subst ant i al linxjdiops @shoeas Bapeddadabapithg, ahgate ishape pphieh 66t {h8g out to
the lower side.is arranged at the | qwer surface 4la of the head hol der 41.
20[0050] Pk discheree prignancigteg LT onsor s 51, 52, which is a first

di stance det@eti on sensor 51 and a second di stance detection sensor 52,
serving as a distance detection unit_ are arranged and fixed side by side at

substanti al |y thetf¢entt hgad oy in Kig- Pondrdes grt Belbovokeat eudng Hehnent
bracket 248. whBe sh kfiShniaieh &%%Qfaﬁﬂ%ﬂﬁ%ﬁ@&&&%. g., black) or two or

more colors {e.g., three colors of magenta, cyan, yellow, or the like), and an ink
discharge mechanism for individually discharging each color from the nozzle are
accommodated inside the head housing 36. The head housing 36 is configured by
arranging a bulging portion 36a of a rectangular solid shape at substantially half of
25 the longitudinal direction of one surface of the rectangular solid body. An ink
discharge portion 37 for discharging ink is arranged at substantially the central part
of the bulging portion 36a. The ink discharge portion 37 includes nozzles made of
great number of holes of fine diameter (a few hundred holes having a diameter of
between a few pm to a few dozen pm), which nozzles ere arrayed as rows of the
30 same number as the number of colors used.  For instance, three rows of nozzles are

arranged with the print head using three colors of magenta, cyan, and yeilow.



25 sensors 51, 52 detect the distance between the surface of the ink

di scharge portion 37 of the print head 31 and the printing surface of the
optical disc 2 attached and rotated by the disc attachnment unit 20. The
first and second di stance detection sensors 51, 52 may be any type that can
detect the distance S between the ink discharge portion 37 and the printing
surface of the optical disc 2, but are suitably a reflection type
30photo-interrupter. [0051] 19 The photo-interrupter is art optical
sensor, in which a light emtting ditbde (LED) and a phot odi ode form a set,
which mainly uses an infrared |ight. The photo-interrupter includes a
reflection type and a transm ssive type, where the reflection type can be
used in theméﬁgsent invention. The reflection type 5photo-interrupter emts

light fromthe LER aid ydef S0k$ink hen Shigshed iéh mgeogﬁﬁoéa Ejahd'n heM th the

phot odi ode to exam ne the reflept|V|t% of light o e object, so that the
di st ance wi Briptipheurdise o€ thecwhcah disadctirae tad deteostedechanispddi f Tl exanpl e of

the reflecty —i.ntar; el eflecti.on type

phot o1 nt or FCorer o HENRLIR BhREL HEANARE G AR REEARL Y0, ¢y pe
phot 0-i nf er }luptherd tiider SGI0BoveYy supbirghg thenfichd ihnigered erentheanglid¢e | i ght
receiving e t nged on the sa pl , can.detect .the distance
to the obj eécht%gsg{}}‘t’ Aab Tarrevalld saPone 0 e P v %‘Hd@gbéﬁé%gﬁ .451\0052] The
two di st ancéipdiet fcihg anl ssensiiieshdiln hbal Akde shifangedsiidediyresisig on the 15

inner side in the_radial direction of the gptical disc 2 with respect to

t he ink dis%ﬂﬁ@d%ﬁﬁgﬂﬁ?gﬁ‘§7ﬂ%ﬁmﬁ EFBPﬁ%?dﬁgaﬂ%-%1§ﬁ§n%ﬁmﬁﬁé7dﬁ%trean1side
in the rot abotn@lydi-FegthoRedderdBa®ps, iat@he dik§C 2. The two di stance detection
sensors_51, 52 are arranged on the upstreamside in the rotating direction

of the optiP8f%ldisc 2 so that when part of the ink discharged fromthe ink
di scharge porti on,3¥cReEREES @, MeitbePBhihl g%b%%ahg%fg@guﬁé ﬁm@&ggéuch m st

beconmes hard to attach to the detection uhit o I'stance detection
sensors. | ntotwachetoamphichcad Ré it fikeddi Bigah beandepbottionvisenSopsntSted 52 are

arranged on uaﬂgg y C ral .part..of. the ink
dischargep%%%@%ﬁ§%%£9§%%2%%%?§% r gﬁgéﬁg%tﬁg%ﬁﬂ%ﬁﬁgﬁg?méﬁéw%ﬁiical di sc
2. [0053] 2&%Fpenphdadtassegbiusf aocenbfurddey Opirpchd pditdea® 3] so thaehchdbel surface

2a constituti ne surface of e.opti.cal di 2. Lf the | abel_sheet 53 is

attacheégtoﬁ?ﬂ%4ﬁa§8? e§$%§@§a§§g6¥8$ﬁgmgﬁFgégﬁmﬁPg@mﬁ@@?ﬁ@mgﬁf?ace 53a of

t he attacheghsicaliebugbhbetead3oecames griiectpsitns irdosdslaean dhawiead hol der

41 conbi ned mfth he print head 31 is sgygorted in arelatively novable
sata £ 1 he i

manner by t FRE2H é"lnfcae‘? 039 surface o older.  An attachment bracket
being formed to a substantially horseshoe shape and forming a gate shape projecting

out to the lower side is arranged at the lower surface 41z of the head holder 41.
20 . {06507
Two distance detection sensors 51, 52, which is a first distance detection
sensor 51 and a second distance detection sensor 52, serving as a distance detection
unit are arranged and fixed side by side at substantially the central part of the lower
surface of the attachment bracket 48. The first and second distance detection
25 sensors 51, 52 detect the distance between the surface of the ink discharge portion 37
of the print head 31 and the printing surface of the optical disc 2 attached and rotated
by the disc attachment unit 20. The first and second distance detection sensors 51,
52 may be any type that can detect the distance S between the ink discharge portion
37 and the printing surface of the optical disc 2, but are suitably a reflection type
30 photo-interrupter.
[0051]



30[0054] 20 42 for supporting the sane. Fig. 7 is an explanatory view
describing the positional relationship in the height direction of the print
head 31, the optical disc 2, and the optical pickup 23. As shown in Fig. 6
and Fig. 7, the head slider 42 is arranged to face the optical disc 2 with
a predeterm ned gap on the lower side. In this case, the 5 optical disc 2
is attached to the turntable (not shown) of the disc rotation nmechani sm of
the disc drive device 9 arranged on_ the opposite side of the chassis plate
17, and the optical pickup 23 can nbve closer or nove away in the direction
perpendi cular to the plane direction which is the main surface of the
optical disc 2 with respect to the turntable. 10[0055] .. . The head
slider 42 is configickdnisyugcs i GRPEF ennterhigh A lighiraitsa ki de menber
42B arFaHQQ@EEGEHi%;ﬂb@@%&@ﬁﬂhﬁ§§m§Qﬁ&hﬂgmhw1&@?wi&9ﬁhﬁ@%ﬂmbaﬁ% direction
which is the longitudinal direction of the print head 31,” and |left and

ri ght couplitalg-infemirégrsingades SAagectny wRgedd i ERsRipive dmeeivwhierfethespaci ng i n
the left a i.ght .di rection,. f.aor |1 £ he 0 i e nber 42A and
the back oi qieedal B GHLHETREENn B pEHP Bl AT RS e
menber 42B m@we-inairged ciits tihle fuppée LEDdadwetehs gheprefgdet dgmameld 1§paci ng in the

|l eft and right .direct.ion intersecting the l.angitudinal directi,on. A first
beari ng pof@ﬁ%ﬁmggg?&ggﬁub?%ﬁggfﬁ%agggﬂ? éﬁgﬁg%0¢%e§gpgh§%§mgpmthe di st al
end on one diaikedvigi te obptdea wegondichedtdcng. pardpkafc Shmpidbb tiR0pr oj ecti ng

to the side\gn,the opposi te side is.%%@anggglat the distal end on the other
rai sed si deelifepsdjpe paolo-inteppiey e inclpds 4 pecleginn [¥8% PERIQ-INEBUWPIY | udes a

first beariqgitwhendBau-86s, Kohers the two réftsdn Boarinpe-heles56a, 56a are
set on the sane axis _center line, 25 Sinmilarly, the second bearing portion

55b, 55K i m-tefelasa Laht smiitineelr ey apbh delaBce Fhslengie raazhe 08 W second
peari ng No' &me30fe, 2ALaAULAGhe HRabROLIRATERALY FERTC il or TRE T1 1St

bearing hole 5 and the second bearing hol'e b are respectively attached
Wi th a beardsrgtieresbfpet. 58, and fixed through a fixing nmeans such-as
press-fit. Jhe,two guide shafts 43A, 43B are slidably inserted to the

beari ng neh%eré 58. 30[0057] 21 held by the head hol der 41, and a state in
whi ch the head h@hderc d4iancs dstegporseedrsi i, 82 pelaatigee siie ipvidbloe tnanner with
respect,to the %gad sli.d

suppor t i'hg Pracss gLac %aéx,aﬁ%%%@xié{ft%"%%&iﬁ% d%sg g“%%lgggégcgfd%%%k%%%g%?def f4|1r o
and a secongbréahprodttthagrind lheddes 16hB oh Sheadpk@ededdd @ thdwetatibd efeckiongr si de. The
the optical disc 2. The two distance detection sensors 51, 52 are arranged on the - -
upstream side in the rotating direction of the optical disc 2 so that when part of the
ink discharged from the ink discharge portion 37 becomes & mist and floats in the air, -
20 such mist becomes hard fo attach to the detection unit of the distance detection
sensors. In the example, the two distance defection sensors 51, 52 are arranged on
the extended of the substantiaily central part of the ink discharge portion 37, and on
the rotation center side of the optical disc 2.
[0053]
25 The printing surface of the optical disc 2 is the label surface 2a constituting
one surface of the optical disc 2, If the label sheet 53 is attached {0 the label surface
2a of the optical disc 2, the surface 53a of the attached label sheet 53 becomes the
printing surface. The head holder 41 combined with the print head 31 is supported
in a relatively movable manner by the head siider 42.
30 [0054]
Fig. 6 1s an explanatory view showing the head holder 41 and the head slider



5two supporting plates 61A, 61B respectively include an upper surface
portion 62a and a side surface portion 62b, and are fooned as a nenber
havi ng an L-shaped cross-sectional shape by continuing the ends of the both
surface portions. [0058] The two supporting plates 61A, 61B are integrally
configured wwth the head 10 hol der 41 by fixing the respective side surface
portion 62b to the |ong side of the head hol der 41, The upper surface
portion 62a of the first supporting _plate 61A thereby faces the upper side
of the first baring portions 55a, 5%@ arranged with a predeterm ned spacing
in the front and back direction at one side in the width direction of the

print head 31. The upper surface_portion 62a of the second 15 supporting
pl ate 61 B fHCBESWREITRHE FRs d&18f 1t HeS"eBBHMY iRy feveripey ©oF apdtiossl,  55b

arranged W {RdsRb ﬁﬁg{ﬁeg@?ﬂg%cﬁm&é 0 phift E%e% 3f,r@@5pt%aﬁ<§&g§,&n? igeection at

the other side in irection of print’ hea 0059]

A gui de pi PSS Picken2%ex e rpdld Wiy int i5e tthad| Fegnds theihdast Bident 42ais diranged foon

20subst ant i | +ely Wi k 4.0 b rranged at
bot h ends i%&%ﬁ%eﬁ%%ﬁ#%&'ind?mﬁgﬁg%?ggﬁagéj@%gwﬁg%%? gﬂr g%%éﬁ%?tion 62a of
the firsl seypporiscAdgs pladied to GitArntfble (mplsidenp bhte BBarotEBa rackansii dabl y

inserted to_the.quide holes 64a, . 64a formed to en, at. t er surfaces
of the two %ﬁ%%?%@&g’Fﬁﬁgasagﬁg?dg%E%<%ﬁ%§5&#889 eﬁhﬁﬁﬁpgg%gﬁgfgg to the
| over side thbbsthal ek cinreokichiersu hetantdydh thy dpactah lpedpe?Bmia b t he side

surface portion 62b is arranged at an internedi ate part in the |ongitudinal
direction of® P Tisiye which T&WF?%WG%ége8@“?%%“@2@5%85§ﬁ566W%ing pl ate

61B. The guingestpins 59a is slidably inserted to the guide hole 64b footl ed
to open_at the upper surfaces of the coupling nenber 54B. The gui de pins
59a, 59& 596°Hnd the guide hol és 64a, 64a, 64b configure a first guide

mechani sm t hat Tqa@héagrgﬁdgrmz%g&;&q@u&h%ytéﬁﬁommgﬁaﬁyﬁf%gﬁd neggk hol der 41

and to substantially parallel nove the head hol der respect to the
head sl i dersidpmempg 42B arranged with a predetermined spacing in the front and back

direction which is the longitudinal direction of the print head 31, and left and right
coupling members 54A, 548, arranged with a predetermined spacing in the left and
15 right direction, for coupling the front side member 42A and the back side member
42B. The front side member 42A and the back side member 428 ate raised to the
upper side with a predetermined spacing in the left and right direction intersecting
the longitudinal direction. A first bearing portion 552, 55a projecting to the side is
- arranged af the distal end on one raised side, and a second bearing portion 35b, 55b
20 projecting to the side on the opposite side is arranged at the distal end on the other
raised side.
[0056]
The first bearing portion 55a, 552 mncludes a first bearing hole 56a, 56a,
where the two first bearing holes 56a, 56a are set on the same axis center line,
25 Similarly, the second bearing portion 55b, 55b includes a second bearing hole 56b,
56b, where the twao second bearing holes 56b, 56b are set on the same axis center Hne.
The first bearing hole 56a and the second bearing hole 56b are respectively attached
with a bearing member 58, and fixed through & fixing means such as press-fit. The
two guide shafts 43A, 43B are slidably inserted to the bearing members 58,
30 [0057]

Fig, 8 is an explanatory view describing a state in which the print head 31 is



[ 0060] Furthernore, a second gui de nechani sm 65 including two | ong hol es
65a, 65a and two projections 6Th, 65b slidably engaged to the |ong hol es
65a is arranged in the present enbodi nent to enhance the operation function
of the parallel 5 novenent of the head holder 41 with respect to the head
slider 42. The two | ong holes 65a, 65a axe arranged with a predeterm ned
spacing in the lateral direction and are forned to extend in the up and
down direction at the side surface g?rtion 62b of the first supporting

pl ate 61A. In correspondence theretd; the two projections 65b. 65b are
arranged to project out to the inner side with a predeterm ned spaci ng at

t he 10innerp%urface of the fir%t coupl i ng nmenber 54A. [0061] Two

|
types of guPd®byibefsaditelier 4 andt Hoe douticlo therpsed baider hé itreprprditer 41
subst anti al }¥aip@ay alob &l i’n&aﬂeh@ritﬂ@e%ﬂec@ td €€ hedi%iRECBUS S INE BEEELKI ¢ Mot or or
e

t he power source for operating t bead hol der 41 i's to be arranged on one

side in thePhbriazdit ah O sugporeetnish oo istatechss imeneHerdid f terhent her wor ds,
an adj ust ne i i i.hg. : |. 1 ke-f or

rel atively %3%5’%%2%3@%“%%@%%&% ?ha@@‘éﬂszg'é"ﬁ‘?@ ?@eﬁﬁ% %Aé’adTIs‘ i der 42 is
ar r anged> ontvengirgdrties plates AbAWHE hsmrthebt inohdofn tprer bedde holtidet241. [ 0062]

20Adj ust nent, : I . i.XI rtion 66a to be fixed,to the head
slider 42 s%%%?ggéﬁ%gg%?%égggé??%%ag%%%ﬁ#?ﬁs%HF3§§Wﬁﬂm%%ﬁéféﬁﬁ§ hel d at
the fixing posticaivn8Ghspeapndoainsiag éw csdrafi thdhbt usficegasmas t hrough t he

rotating pog&ei %n 66b. The fixing portion 66a of the adjustnent notor 66 is
nmount ed on 2flel f plate 68 arranged in the first coupling nenber 54A and

is integrally fixedtheangiong Jies 25, s3BraNngBalY cfifiched aihachedit o the head
hol der 41 b%}ifixi ng one end to the |ower surface of the first supporting
plate 61A FHdr<Hr BWIErATE rePeGHNS 8168 STRCR BgRIOR 18P de Fedpngpdda oidhe t he -

adj ust nent  BREOIRE41 N TRGHER AAtkedRWbHIEeH 1O Rrs: 3RHREQIEE! §10Ut to the
| ower side of tr?e shel f pl gﬁg 68 edé(%OG:-?] §0The afjsj ﬁggﬁen?pnotor@% and the

screw shaf t TB7bE &5 Garers wHestiaht Ersadping perens it S80kegedadfiust i ng t he
di stance S B%d&&ﬂhﬂ:ﬂ stpgé?ngpfﬂ B 182403 4aS0 aBSehO at one side in the width
direction of the print head 31. The upper surface portion 62a of the second
15 supporting plate 61B faces the upper side of the second baring portions 55b, 55b
arranged with a predetermined spacing in the front and back direction at the other
side in the width direction of the print head 31.
[0059]
A guide pin 3%9a, 5%a extending to the lower side or the direction
20 substantiaily parallel with the side surface portion 62b is arranged at both ends in the
longitudinal direction of the upper surface portion 622 of the first supporting plate
61A. Two guide pins 5%, 59a are slidably inserted to the guide holes 64a, 64a
formed 1o open at the upper surfaces of the two bearing portions 55a, 55a. One
guide pin 59b extending to the lower side which is the direction substantially parallel
25 with the side surface portion 62b is arranged at an intermediate part in the
longitudinal direction of the upper surface portion 62a of the second supporting plate
61B. The guide pins 5%a is slidably inserted to the guide hole 64b formed to open
at the upper surfaces of the coupling member 54B. The guide pins 59a, 592, 556
and the guide holes 64a, 64a, 64b configure a first guide mechanism that functions to
30 regulate the movement of the head holder 41 and to substantially parallel move the
head holder 41 with respect to the head slider 42.



23 nove closer or nove away wth respect to the print surface. Wen the
adj ustnent notor 66 is driven, the screw shaft 67 noves in the axis
direction according to the rotating direction by the rotation of the feed
nut based on the rotation of the rotating portion 666. According to such
novenent of the screw shaft 67, the print head 31 5relatively noves in a
direction perpendicular to the noving direction (front and back direction)
of the head slider 42 (direction perBendicuIar to the main surface of the
optical disc 2) with the head hol der441 fi xed t hrough the first supporting
pl ate 61A. [0064] The adjustnment notor 66 is arranged on one side of the
print head 31, and 10 the shaft center line of the screw shaft 67 is at
the positio Offlst ant from the center part of the print head 31. Thus, a
rotation nonent GeRekAtEs: @gwﬁm%i@ermeahmm@acts%ﬂcmugtﬁ%mgfhagg {qrce of the
screw shaft 67 novable in the shaft center |line dirtection, and a parti al
force in theSadmnd &6e preiseiims oy Ghaablidablyteneagpd opdn ine bblas 63 s eeanizeh acts on
the print hgad..3 LLal .f o Bt L hogonal (dir.ecti acts as a
resi stance o??eﬁﬁ%% g?aﬁﬁﬁ%%i¥39§%é?iﬂ%ot r%%éenen{agi?ig%ee&%%%gendicuIar
directi oh ofmovdmenpef the hind ddid@14! WOBGSPect to the heddnslititretZpr Fseivic lenpodi nent, on

the other h , p i pl ; 61B are fixed.tq.the, head

hol der 41, aﬁ@%%%y%ﬁ?%ea%%é%g gl;a%%%%grg éé%l?ljragxﬁ lendt%giaieéigf{egﬁngﬁ%porti ng

pl ate 61A, & Byrmwhiccdxtagdidthe phbnsd 58 dikdhorsitidsadidesuengageaidniebgai de hol es -
64a, 64a fo&qu in the t&pqﬁ‘sige menber. 42A and t he back side menber 428
of the head™ SN HEPPPABRE RS Heéd g 4T G RIPEEA F Ao P @ ACEEEond '

supporting piadre a@drBed bhdiRe LDk eke Thhe ddbred QutderRins «hding a88: S9b are
arranged at,satlsfactor¥ bal ance to faorma triangle, and hence the three

gui de pitRs Bger yyyare of G Tigsh poUpanE BEMESEADl y noved in a sifilar state, As a
result, theyde hol der 41 can be snoothly parallel noved in the
per pendi cul ar direction while maintaining a substantially horizontal state.

[ 0066] Niroepies pi gigomechaesiivireprogBed B5 mosing tedendlbldr 4t he si de-
surface port, L5 St L . , d
projectignsg%ggﬁéggég?@%é%b'yﬁéﬁgggfﬁg%%%ghpgﬁgkﬁgﬁgg$§fgq§}?%%%ed in the

first coupl smgcerfendperatigzde hdfdrsldet Has hdwriazmmged bn o@¥side in the horizontal

15 direction of the print head 31. In other words, an adjustmment motor 66 including a
stepping motor or the like for relatively moving the head holder 41 with respect to
the head slider 42 is arranged on one side in the width direction of the head holder
41.

-[0062]

20 Adjustment motor 66 includes a fixing portion 664 to be fixed to the head
slider 42 side, a rotating portion 66b with a feed nut rotatebly held at the fixing
portion 66a, and a screw shaft 67 that passes through the rotating portion 66b. The
fixing portion 66a of the adjustment motor 66 is mounted on a shelf plate 68
arranged in the first coupling member 54A and is integrally fixed thereto. “The

25 screw shaft 67 is aftached to the head holder 41 by fixing one end to the lower
surface of the first supporting plate 61A. The screw shaft 67 passes through the
center part of the adjustment motor 66 in the up and down direction, and projects out
to t&e lower side of the shelf plate 68.

[0063]
30 The adjustment motor 66 and the screw shaft 67 configure a distance

adjustment umit 60 for adjusting the distance S by moving the print head 31 s0 as to



state of the head hol der 41 can be mmintained at hi gher accuracy, and the
head hol der 41 can be reliably and snoothly noved in the perpendicul ar
direction. [0067] The print head 31 including the distance adjustnent unit
60 having such 5 configuration is novably supported by two head gui de
shafts 43A, 4313. As shown in Fig. 5, the first head guide shaft 43Ais
inserted in a freely slidable manner to each bearing nenber 58 of the two
beari ng hol es 56a, 56a of the first bearing portion 55a, 55a arranged on
one side of the head slider 42. The?8econd gui de shaft 43B is inserted in a
freely slidable manner to each bearing nenber 58 of the two bearing 10hol es
56b, 56b of the second bearing portion 55b, 55b arranged on the other side
of the head™§¥§ gleser apmoyequgg[with respect tofe pribsiglatede Viraflisadi8ment 38 ar e

extended i nyLhegh W%MQE@%e@gﬂag%7i rf?(ﬂflef fn P80 %ﬁ'ﬁctzj%glg %écgn%\ﬁlrtﬁeg din the

chassis plate 17 and are arranged parallel to eac
mai nt ai ni ngrodetipe destion hy the dotsiramcit thy. fediat based guildeostiaf dfshABMind 3B are

fixed and s d ends. hy t i de bearings 44A,, 448, The two
gui de beari 69}28{484% %ﬁ%’?(gégma@&arﬁlﬁg% ‘eﬁfet%%? ﬁcmevﬁg?hiéﬁ’ @ﬁ@“ﬁ“&ﬁ@‘f ?{ldi nal
directi of ofelaihgy opess ihalizedi8y papchdanir oakpeotihy ehracibh KRk 4@ Hle chassi s
plate 17 by.a fixi crew. 20A feed screw shaft 45 is arranged with
a predet ernf iﬁeé“{ﬂoré ﬁggt?eﬁ%a‘i\é\ﬁqek ggz‘g%eé?wsﬁ’e&eng‘fm&h@ Borde SHEe o488, The feed
screw shaf t optfali disc9pivith ek abldloldend t hedtmBuguhosrshafdSnddfe ¢A38,- -and i s

coupled to @ %ﬁtation shaft of the head feed notor 47 by a joint 71
attached to 8 end in the axial direction thereof. The headfeed notor 47

s fixed to the mhL aubkaskRo s WGl BPLAY b Aokehiddehs ied to the

chassis plate 2517 by a fixing neans such as a fixing screw. The feed nut
46 i s sdf ewtfishafeepniep linhefl the sefes shafinpSivat thes®sitigndistmnfiomabe @oknent pl at e

P sl | nodnbothreRla ! A ORI ROALEACIRR QLG Tyl T xed 1 the

head slider 42 by the fiIxing screw. H%ad feed
‘ot or 47 i sthdrioveg forchef thotcatvi dallc7 hovedde ofthd fleft rattatiinodirdfishabd -t hereof is

transm tted, LahiG .l 66t S SRR donttRo e Wenhul Erdo Qi ers o p@NC 31 SO
print head 31.  The partial force in the orthogonal direction acts as a resistance force
15 that inhibits the smooth movement in the perpendicular direction of the print head
3L
[0065]
In the present embodiment, on the other hand, two supporting plates 61 A,
611 are fixed to the head holder41, and the guide pins 59a, 59b are arranged at each
20 supperting plate 61A, 61B, which guide pins 5%a, 59b slidably engage the guide .
holes 64a, 64a formed in the front side member 42A and the back side member 428
of the head slider 42 and the guide hole 64b formed in the second supporting plate
61B.  Furthermore, the three guide pins 59a, 59a, 59b are arranged at satisfactory
balance to form a triangle, and hence the three guide pins 59a, 592, 59b can be
25 slidably moved in a similar state. As a result, the head holder 41 can be smoothly
parailel moved in the perpendicular direction while maintaining a substantially
horizontal state.
[0066]
Moreover, two long holes 652, 65a are formed at the side surface portion
30 62b of the first supporting plate 614, and two projections 65b, 65b slidably engaging

the long holes are arranged in the first coupling member 54A.  Thus, the horizontal



transmtted to the feed nut 46. In this case, the feed nut 46 does not
rotate as it is 25 fixed to the head slider 42 by way of the nut
attachment plate 73, but the head slider 42 is guided by the two head guide
shafts 43A, 43B to be novable in the axial direction thereof. Thus, the
feed nut 46 selectively noves in a direction of noving closer to the head
feed notor 47 or in a direction of noving away fromthe head feed 5 notor
47 in accordance with the rotating direction of the feed screw shaft 45.
Thus, the head slider 42 integrallyzﬁnves with the feed nut 46, and
consequently, the print head 31 noves in the front and back direction,
which is the sane direction as the axial direction of the feed screw shaft
45. [0071] ToTAEDHERERRIAE ‘dreat Promppiemed HdughesacerEest Aut s By halser back
direction can.Re. dahigs LRy niMRRAS & pndRlant kiQRugensors 74, 75. The
first position detection sensor 74 detects the disc inner stop position
when the ini0@iischar ge portion 37 of the print head 31 noves towards the
inner side in theyragdial. dhf eahlan AL dﬁs@ﬁc\QQ&'h&ﬁéﬂQ@ﬁgﬂ%@ﬁg shlie _portion

cl osest to the center part passes by a predeﬁernlne i stanCe. 15 The
second pbsi tinfpurd@ngs mowhisensord B5 tdehed tesidt Mefditss, BBt er\sshom position
farthest fraom.the,center  part t. i.nk.di schar. ortion 37 of the
print head §§%%§v@5 F%@%?%?é?ﬁgﬁggéégﬁg?tgn}%éﬁﬁ@mg§§$gﬁﬁﬁf%é%g}on of the
opti cal- di Sbeazing [OAFR]S] AL o sid bearingleileckth,0ita pf e Ers7 Beatisg pditiaciiad to t he nut

attachnent ate 73 to 20 .detect such. positigns. The disc j r, stop

oSt tion | s o BERE by ittt h G h BTt | B ietd bt B8 76 witn the
first positimdedet eGlktioRi&BRSBIMmEd Afdhdahies pleiBt: Isea@dhs3dvd &aﬁiég)pped at the
rel evant position. Simlarly, the disc outer stop position is detected by
detecti A t BEeHYS; 1GboH tetedf P g ROERN 76ban P eted 8 &5ridhes 8€F of on
detection s@p$Qlisfidr4and the print head 31 is stopped at the rel evant
position. 25[0073] Fig. 3 shows a state in which the printing device
10 i-s accom¥ddlt ed in the housing 3with the chassis plate 17 renoved and
superinposed wt I:$C 12-8r. .t & I Lcal ~di sc device
e head cent o e REepief s Bad eplidSE e B BHER BREER

subst ant i al khe dpae haleri® oot it W grisr piltedd B4 eof artdhgedpparaile]l ngea8devi ce 10

[ if.i devi d . di J f h iA.b
R L T

(turntabl e 2€)fshized supported at both ends by two guide bearings 44A, 44B.- The two

guide bearings 444, 44B are arranged at both ends in the longitudinal direction of the
open hole 18, and are respectively fixed to the chassis plate 17 by a fixing screw.
[0069]

20 . A feed screw shaft 45 is arranged with a predetermined spacing on the outer
side of one guide shaft 43B.  The feed screw shaift 45 is set parallel to the two guide
shafts 43A, 438, and is coupled to a rotation shaft of the head feed motor 47 by a
joint 71 attached to one end in the axial direction thereof. The head feed moior 47
is fixed to the motor bracket 72, which motor bracket 72 is fixed to the chassis plate

25 17 by a fixing means such as a fixing screw. The feed nut 46 is screw-fitted to the
feed screw shaft 45, and a nut attachment plate 73 is fixed to the feed nut 46. The
nut attachment plate 73 is fixed to the head slider 42 by the fixing screw.

100707
When the head feed motor 47 is driven, the rotational force of the rotation
30  shaft thereof is transmitted to the feed screw shaft 45 by way of the joint 71, and also

tfransmitted fo the feed nut 46.  In this case, the feed nut 46 does not rotate as it is



26 is the center part of the disc drive device 9. Thus, the print head 31
noves on the trajectory of the head center line Lb deviated by the distance
E fromthe center which is rotation Oc and executes the printing process
with respect to the printing surface of the optical disc 2. [0074] A
head cap 77 to be attached to the ink discharge portion 37 of the print
head 31 and an ink reservoir 78 are arranged at the far side of the housing
3 on the head center |ine Lb. The,hggd cap 77 prevents drying of the nozzle
of the ink discharge portion 37, and prevents the ink fromgetting dry and
cl oggi ng the nozzle. 10The ink reservoir 78 prevents the air fromentering

the nozzle pf.4, &eih@igbsﬂga%@g%vB?&%ina&ggzﬁ%gg%@ezs,% e 1BLS Qg I 1 wh €

ink is not discharge m dccurrin ow of
signal s i n the opltl dal thdivee hddducle shaisc£0Y, di3Bgict e hibebpr esatxieinbodi ment

wi |l be described, with reference to Fig..10. Fig. 10 is a bl ock diagram
I5shovi ng. sOFFO BI-Gi laraT ot e e Carardis” e retar o oo 7 s
shown i n Fi goselfd,thd eed Gedinodl 4Hevh e dir8Bionbf hben@pliycadm t $eaddess ce 1

i ncludes_a centr&J con rokﬁggkt 81, i.nte ace unit 82, a drive contro

,an 1.
unit 83;°a EPRY HREGETRRC %ﬁ?ﬁﬁgﬁﬁﬁﬁ?ﬁP EhETOT Sefléui t85, a si gnal

processi ng eitad8fder a2 RiddMlly2BovcSBUR 1QERRAN A 4Oy Bhdse®bnily@tHRpkipt  contr ol
unit 88, a distance sensor drive circuit 90, a print nechanismdrive

circuit 91, hef 3l mrovey Bchafiget Aibpe dirqeBen tvhod is abe sapte direefidnrdsiee amount

detection cifigWirt93er B RLORNPLLARYS POvEr supply unit 96, a ground side
el ectrode 97, a high voltage side electrode 98, and the |ike. [0077] 25The

central cont®®dl] unit 81 is the portion that-controls the drive control unit

83, theyprint i QN j %y the print .contral unit 88. The
centrallgontrolnﬁggggg%ﬁ%@%£ﬁ?gng%@gééaﬁngi%gfﬁﬁg?ﬁ%gFmﬁf%S?Héﬁ fromthe
i nterface umitdcte82oit ovdt hesittni deecG@ntanedrs FA) 735.83FheThet peiifohadetecdt rol unit 81

o S0, ouLpuL ¢ RS 1oL Sy LY dod  om et erface, ¢ 02 and o
i mage gener gkipgif: kidd 81 Sbvandwhiemp it si6Oht hekadiidfedB8a of &€ optical
disc 2 and the portion closest to the center part passes by a predetermined distance.
15 The second position detection sensor 73 detects the disc outer stop position farthest
from the center part when the ink discharge portion 37 of the print head 31 moves
towards the outer side in the radial direction of the optical disc 2.
{0072]
A position detection piece 76 is attached to the nut attachment plate 73 to
20 detect such positions. The disc inner stop position is detected by detecting the
position detection piece 76 with the first position detection sensor 74, and the print
head 31 is stopped at the relevant position.  Similarly, the disc cuter stop position is
detected by detecting the position detection piece 76 with the second position
detection sensor 75, and the print head 31 is stopped at the relevant position.
25 10073]
Fig. 3 shows a state in which the printing device 10 is accommodated in the
housing 3 with the chassis plate 17 removed and superimposed with the disc tray 12
or the like. In such optical disc device 1, the head center line Lb passing the ink
discharge portion 37 at substantially the center of the print head 31 of the printing
30 device 10 is set at a position deviated by a distance E from the main body center line

La passing the center of rotation Oc of the disc attachment unit {turntable 20) which



[0078] The interface unit 82 is the connecting portion that
electrically connects an external device such as a personal conputer and a
DVD recorder and the optical disc device 1. The interface unit 82 outputs a
signal provided fromthe external device $ to the central control unit 81
The signal to be provided to the central control unit 81 is the signal
corresponding to the external storage information stored in the external
devi ce, and can include the recordigyg data signal corresponding to the
recording information to be recorded in the information recording unit of
the optical disc 2, the inmage data signal corresponding to the visible
informatio i P EL At g f : ! disc 2
(surface Ops?%égggp%gggu%pgﬁkgwggagﬁéﬂsgfg%ggﬁgg@§ﬁ§h§é%§%é%ﬁggt), and the
| i ke. Furt hefatres thdiead panter Harcled deniated 2 tmmdipancs Edropeipe edise vibish dat a si gnal
read out fr.om.t ' ' I i y I SC 2 to the
ext er nal del\gl|m(1§éé”]g§39I "?%“g&g%ﬁsggﬁ gﬁ%lﬁ%{t&g%? ‘ggh eq&éﬁt%g%c}? ?‘%dégﬁ%%! garrpl e of

t he el ectrithabpteeiniivecéti on with the external device can include ATA standard
(AT 15At1ac®&§§:), Serial ATA standard (SATAT), SCSI standard (Smal

Conput er® Sy Interface), USB standard (Universal Serial Bus), and the

l'i ke. [0079] A head b® T iovie @eted @b taribk dB3hae@niorddns3t biehe ptiat i on of t he

spindle notor 21 of the disc rotation mechanis \d contrpls the operation
of the traydd Pbanccarigkieesat 5%6626%@3@63%?3?@?@%0%%g.ﬂ?&ﬁt 85, In
ot her WOr dSpea§ REA 1EMELIE ONhE Bhadlitp 778 e @utsPUY By Bf GRNEERI i tBalk based on
the control signal provided fromthe central control unit 81, and drives

the spi ndl edifbege plion Thanoperetthais éop grttngciesrd dogahne urdiEiapl e 20 of
the Spi gl eriikQlestrlot 55 HASLADY LR!ALABMi by 88l oAnC AR Bked | near

vel ocity. Furthernore, t rive control unit 83 outputs the control signal
to control pdreoR% wpératinomoofin whieh inkagnod dischargskie diom &4urtingl t he recording
control cirﬁﬁgé 85. The drive control unit 83 outputs the position data

si gnal prov eJ fromthe signal processing unit 86 to the central control
unit 81. [0080] The flow of sTdneistin ghe ehticalalici dayitet! S4ordmgtio olhespredeer r ot at i on of

the drive nmotor,. (not . shown).300f the tr conveyance. hanism The drive
notor for t ﬁt@qur“g‘i}“ me%gé}?e‘gﬁgké?‘%wcf; %;e/m@‘om r %fg‘ g?&?{fﬂ o5 @faﬁfﬁm fromthe
tray dritye giohgal 4 fidof sTgs & BEopticaytist Aedise 1.her eby 28 conveyed between the

di sc attachnent position inside the housing 3 and the disc retrieval
position out@’®le t he housing 3. The recording control circuit 85 controls

the recording of Ah@ %86 NY, BatadnsdlgRMce BOhItHE opiRRl Gdedi@M of the
reproduct| O?ncgt?i;[:saa cseln‘gg aantQX mtn? gi;(e)ne%z;tgrfa'alce gx.!n‘? l8('2.u,% d%i:\))fé c(?n[tr?ﬁ?gnlil] 83, a tray
drive circuit 84, a recording control circuit 85, a signal processing unit 86, a print
20 image generation unit 87, & print control unit 88, a distance sensor drive circuit 90, a
print mechanism drive circuit 91, an ink discharge drive circuit 92, an ink remaining
amount detection circuit 93, a high voltage power supply unit 96, a ground side
electrode 97, a high voltage side electrode 98, and the like.
[0077]
23 The central control unit 81 is the portion that controls the drive control unit
83, the print image generation unit 87, and the print control unit 88. The central
control unit 81 outputs a recording data signal provided from the interface unit 82 to
the drive control unit 83. The central control unit 81 also outputs an mmage data
signal provided from the interface unit 82 and & position data signal provided from

30  the drive control unit 83 to the print image generation unit §7 and the print control

umnit 88.



The optical pickup 23 includes a |laser |ight source 23a and a |ight

recei ving el enment 23b, where the |ight beamemtted fromthe |aser |ight
source 23 and irradiated fromthe objective lens is reflected by the
information recording unit of the optical disc 2 and received by the |ight
receiving el ement 23b. The recording 10 control circuit 85 outputs to the
optical pickup 23 the control signal for causing the track forned in the
information recording unit to follow the |ight beam and execute the track
servo and the focus servo. The drive notor for the pickup is driven based
on the control signal provided fromthe recording control circuit 85. The
opti cal pi%&ﬁ§;23 thereby noves in the radial direction of the optical disc
2 integrally th 15the slide nenber. [0082] _The signal processing
unit 86 per f or nsThdemetheb anit 87 isthel canp@ing getiee thebplogrcs i SORECE Radi o
Frequency) si Provy I i " rates the
reproductigﬁte g%%”@?aﬁggsg?%%Bg%%ﬁgw%%%g%ggg?h%bﬁﬁfﬁég% e%gggg t he

posi tion datdc20 sihghatrfas uait 2 gmats haighs previdegdionf e eplamekdoiicsuch as a
synchroni zati.on signal and si-gnal r esent.ing . St ata of the
opticalDdi§%ﬁ§°8§?gﬂﬂ%ﬂFWH%ﬁRFT\?Sﬁ%?%P%%%%%%%?%#%aﬁﬁggéhé#gE%ﬁ can incl ude
a rotation @angl.: Shghabrréposdal inthetdrertbtsatdgorinangiion ofortche: tpt i cal di sc
2, a rotating position sig&al i.ndj cati I$e r.ot tin%; Q§itk9- of the
optical di sEemal gaiersy AR Lk &ClUPR DG ESPERE T D NEA ST P%ﬁ 8 @nd®t he position
25dat a si gnalorfrLinPihRith 1 8e tAGdel invige BRI reddtdingBidhit 4fARBGkical - The
print inmage generation unit 87 generates a_prfnt inage based gn the control
signal pr ovig@d e inpaetdse staspt OREDERHES §I g APl gHO™RTAN [y Y R Gt rol unit 88
perf.or ng, t he. : iR & 3% 90f opkibe are driOwdies ¢e 10, the
head d?ﬁbeq%ﬁ%@%%%%%%ﬁﬁ?%Pﬁggiégi%Eﬁﬁgﬁe §%i§§ head 31, the distance

det ecti on uht tlatebrshatet ecd ithy lkedi Budsaeorpetbpeialit®ite Uit iS4t OHBAY 2and t he
printing surface, the cleanj | SF £ i g print. head 31
and the di§ﬁgﬁ%§hﬂﬁggﬁFg§§@%%gF?§§ngﬁ%Ee :?‘Efﬁgggﬁfﬁﬁé?ﬁﬁégﬁﬁ?io| si gnal
provi ded frgisa1 hehcenimaldedonty Gk opial digd devi@084P sPhafiqufipmexagwiet rol-unit 88
generates the ink discharge d based.qn .the 5 | d i ned by the
i mge data gﬁﬁhaﬁmﬁﬁﬁ@FﬁFg “66&3W%m%?%%5€?%a§%%§%%§%§F}%%ﬂﬁﬁﬁ?ﬁé7 and

provi deds f r agAchRen:%; esdriaRlA RO Rtanddrd UBKTABY . STSlesyprdarnit (Srouit Cotpui t 88
generates the control signal for contrglLigg_th%ﬁﬁrlnting devi ce 10 based
FHE N BT

on the geneputeadinierRocyi Sthiryarddbpyesd ®dat a signal provided
fromthe cepys@l control unit 81, and outputs the control signal to the
print mechanismdrive circuit 91 ) .
The drive control unit 83 controls the rotation of the spindle motor 21 of the
disc rotation mechanism, and controls the operation of the tray drive circuit 84 and
20  the recording control circuit 85. In other words, the drive control unit 83 outputs a -
control signal based on the control signal provided from the central controf unit 81, .
and drives the spindle motor 21.  The optical disc 2 attached to the turntable 20 of
the spindie motor 21 is thereby rotatably driven at a constant linear velocity.

Furthermore, the drive control umit 83 outputs the control signal to control the

I~
L

operation of the tray drive circuit 84 and the recording control circuit 85.  The drive
control unit 83 outputs the position data signal provided from the signal processing
unit 86 to the central control unit 81.
[0080]

The tray drive circuit 84 controls the rotation of the drive motor {not shown)
30 of the tray conveyance mechanistm.  The drive motor for the tray is driven based on

the control signal output from the tray drive circuit 84. The disc tray 12 is thereby



10 and the ink discharge drive cfrcuit 92. The desired visible information
is printed on the printing surface of the optical disc 2 through the
control of the print head 31 according to the control of the print

mechani smdrive circuit 91 and the ink discharge drive circuit 92 by the
print control unit 88. [0085] 15The print nmechanismdrive circuit 91 drives
the head feed notor 47, the head cap 77, the suction punp 94, and the bl ade
95 based on the control signal prov%ged fromthe print control unit 88. In
this case, the print head 31 noves fromthe inner side towards the outer
side in the radial direction of the optical disc 2 when the head feed notor
47 is drive ty di V:20be fromthe
outer side ﬁ%&gg emﬁﬁﬁggd&g © ﬂgﬂﬁgﬁra £%Q§P@§§§7§%EEEC¥ e optica

di sc 2, oppesitz pbaidrhertsdestbe d)i)ustdge'% pfféfsmprdmgb@dmfmmﬁ EHosBPpls The

i nk di scharge dri,ve circuit .92 pr e S n the
control S|gﬁ%fcgﬁgglggﬁlF?%%F%ﬁgg %f&ggﬁf?%P&mHm?ggéé %ﬁéﬁgh%'droplets
ar e t her ebyd25igbiSshis gedaifoickop 2ach di scharge nozzle at the ink discharge
portion 37 ﬁy%éhe print head 31 and the ink droplets are attached to the
printing’ su P8de of the rotatably driven optical disc 2. Three colors of C
(cyan), Y (yel | owhe ortiagh pMkﬁ%?QQQﬁIu@és Abr a@ﬁ@mw:a:taeaﬂd b Mghthecephidgnt head 31.
The visible information including the i mage data expressed mnth tone val ues
represent i ngeradie 2Bh:i Yhitrh &l Light @%hﬁn@g?dofm%‘f the leebdEnt SHEse(gr #h), and B
(bl ue) is.di3play&tyye e DAL B thS HEBmkdE8edr gaﬁpémenk [ 0087]
Furthernore, the ink discharge drive circuit 92 detects the
renalnlng a%@@ﬁtm@WQﬁm&lﬁ@éﬁﬁﬁﬁdbté@miWmﬁﬁégﬁkﬁﬁ@tH@adiéif%@ﬁﬁﬁﬂlsplays t he
nmagni t u o] n etection of
the i nkggerrgen%rl ng urcﬁ[r@% {u: I gﬁ%@??& Fﬁégl %%utp?g’rtgéeg%lrn% y?%%?%}gé%‘m’%ut normal ly, a
di splay t hatracﬂdfe-medlm Bxenﬁnnﬁatébm@candmgnmtﬁfsfeﬁiewthshgmasmwmemz@m remai ni ng
amount of ope_ of the inks reduces t n _Qr
predeternin@8&3#ﬁﬁﬁ? QgFﬁg: 0844e 4 éﬁeingﬂ ﬁﬁ ﬁ?%%?s‘%%% %ﬁlng on the
printing. CO&dtHelc@ﬁtﬁol s{gaﬁl&&]m&«ni Buia hheoptdrdial caitst clexi &%  Thewhgnl t he print

head 31 is npunt
pickup 2% m&re y mevus in the radial direction of the optical disc 2 integrally with

15 the shide member.
{0082]

The signal processing unit 86 perfornms demodulation and error detection of
the RF (Radio Frequency) signal provided from the optical pickup 23, and generates
the reproduction data signal. The signal processing unit 86 detects the position data

20 signal as a signal having a specific paftern such as a synchronization signal and a
signal representing the pbsiﬁ.on data of the optical disc 2 based on the RF signal.
The position data signal can include a rotation angle signal indicating the rotation
angle of the optical disc 2, a rotating position signal indicating the rotating position
of the optical disc 2, and the like. The reproduction data signal and the position
25 data signal are output to the drive control unit 83,
[0083]

The print image generation unit 87 generates a print image based on the
control signal provided from the central confrol unit 81. The print control unit 88
performs the control of the print head 31 of the printing device 10, the head drive

30  mechanism for operating the print head 31, the distance detection unit for detecting a

distance between the print head and the printing surface, the cleaning mechanism for



10 device and the visible information is printed on the |abel surface while
rotating the optical disc 2, the mst of the ink droplets discharged from
the print head 31 scatters by the air current of when the optical disc 2
rotates and floats in the device without attaching to the | abel surface of
the optical disc 2. The floating m st attaches to the optical pickup 23,
the disc tray 12, and the lilce, and contam nates the interior of the
15devi ce. When the optical pickup i s contam nated, readout of the data
recorded on the optical disc 2 and e wite of data to the optical disc 2
becone difficult, which | eads to degradation in the recording and

r epr oduci n erfarman 0 ref rese di nent, the
hi gh voItaggppBngF%%%%aﬁggnﬁfgbgmfﬁﬁiEﬁmnorgﬁ% ‘i% ?ﬁeﬁggf §§ 97, and t he
hi gh vol t agenisd! dign: peeidedden 3@ atiex] asmahgadslas shovvn in Fig. 10. The hi gh
vol t age pongéﬁfupply unit 96 applies high voltage (e.g., voltage of a few
kV) to bet the ground side output and the high voltage side output of
the high vol t ageTRowan SRR gt WS EenBBicbase thomsdhige GRRtYa8ld & gral fromthe
print control unit 88. The ground side output of the high voltage power
supply uni tlngi@@qbgﬁlf@éﬁﬁé@ﬁ%@ﬁ@t@ﬁtﬁf@ﬂ@%%fad Y Be reltdEricae ginof the print
head 31, t ey 7o A0t b, ccaRl digl . The: BigRowalikagaesi de out put
of the high voltagg power Eply unit 96 is connected to the high voltage
“el ect rode @Bnoftet <@h@@t$@@rﬁﬁl@mé@EQQﬂ%aE@ﬂmﬁéhWﬁkéo*mﬁé eotlter ol si gnal
fromthe p o k droplets
are being &%&&ﬁgfgﬁdﬁ%F%%%%ﬁgﬁmgﬁgg %@%@Eﬁ%g agbggmggg&?%§bgﬁg?scharge
portion 37 whirdiweitPt.iand mktgaslthsl;gsnttoh&gnm@thdgmtrmg:c!udnemphivnmimgt Qrocess in

t he i nkj et t.had, ..and/ or, .whi.l e. the ropl et S floating
i nsi de J[ e ﬂré?rﬂV Nk dixcnased 5] biefic ) %%%ﬁ%&gtmg? I‘E“ﬁ)gngﬁ’lg lsdlrrb%fd ¥s are

i nduced to the Ijﬁ‘lﬁlngl snffbiel dfghdltitical diec Dehrdegtchi begrdl af ek, pray héddesipot ent i al
difference of [

e and the electric. field ener ted in a space
st de-t e GFTHBE T REBN L P B CeREIIOEENT Pt ] FIFORE gt Ehe 5 gh
.vol tage maygrhe cRasidivyehirinh@aabl wve.g8[ 0091] . : GEnerally, al | ink
droplets drscharged fromthe print head 31 of the printing device 10 do not

| and on t hel®#3lnting surface of the optical disc 2, and the ink droplets

that digsnot | angpbeganRedieaianlc aRdifdi0akv B K81 bhe ARyl #8 dder eby 10
contami nating the interior nechanisns and equi pnents. As shown I n Fig. 12A

when t he i nlkcadcap7ét thiysiosionlipsioh dég ee! fhedﬁﬁflerfé bangd o Sehranigd ssek i on 37 of
th t d k d | et
e prin 3&?@ S&@%@Hh rﬁpﬁmggﬁb%%& kﬁﬁé%ﬁ&§m93£mﬁﬁ%9§{ s%ﬁﬁr'n roplte

N subjecte arge spee rops“subs
perpendicuI@mhwmummd@hmaywabewrs@wmamewﬁacmﬁdmh@fdpt@n@ﬂdmhzema}mhich is

the print edthnﬁcad%gd mo(%or &rpveezsl tﬂetngloew!ngxtz)redire&%rnfa?&e print head 31 may
20 be from the outer side towards the inner side in the radial direction of the optical disc
2, opposite o the case of the present embodiment.
[6086]
The ink discharge drive circuit 92 drives the print head 31 based on the
control signal provided from the print control unit 88. The ink droplets are therchby
25  discharged from each discharge nozzle at the ink discharge portion 37 of the print
head 31 and the ink droplets are attached fo the printing surface of the rotatably
driven optical disc 2. Three colors of C (cyan), Y (yellow), and M (magenta) arc
accommodated in the print head 31. The visible information including the image
data expressed with tone values representing the brightness of each color of R (red),
30 G (green), end B (blue) is displayed by the combination of such three types of ink.
160871



152a. [0092] Thus, if the relative novenent of the print head 31 and
the optical disc 2 which is the printed nmedi um does not exist and the
novenent of the surrounding air is small, the generation of mst by the

di scharge of ink droplet N becones small. 20 However, the printing of the
image by the ink head nmethod is difficult if the relative novenent of the
print head 31 and the printed nmedi um does not exist. Therefore, the
relative novenent of the print heady@l and the printed nmedi um normally

exi sts, and such relative novenent causes the ink droplet N that did not

| and on the |abel surface 2a of the optical disc 2 to becone the mst M and
float inside the I X : I, t e so-caned
RO printing net hg%%\ékﬂ?(%%rﬂ?%}gmgﬁg& r?ﬁ%ﬁﬁ%ﬁ??@?ﬁ?%&*@ a’m(fius?tc 2 is being
rot at abl y doii ingrmctymmdveted piritd erimotaad 21 aod dispeyditecmpgti@id ofi twechani smi s
used. As shgwn. with arrows in Fi.g. 11 n . the. optical disc.2 rotates at a
constant speed by atnhogmd‘{v\é\% 1%5‘[ f gg%nglﬁ?ﬂ Su\r??%’ e diof 55 MBWBF S Bai r from t he
center of tésuapts eadieddéscio? evawanidssdiheutondrenligi ddispiay tthe thadikal di rection

generates along.the rotation of the optical disc 2 at the_periphery of the
opti cal sii SEmatinegsoe g 15 made i G eriaiutie RO FEoGe of B8 Mhon t he i nk

dropl et N i gd@esehat0ednds @oqtidieo b RleddiSERAr GeuROLthOMka Sy affunt e print head
31 in the ajir current generated when_the optical disc 2 is rotatably

driven, the™fdiEfegrdspinaing R 5By EE @ 48°%8uf f i ci ent di scharge 5 speed
recei ves thgggpertial force Gin the vertical direction caused by the speed
the discharged ink droplet N scatters and the air resistance with respect
to the scatterindt sushdpiitsd dserdseicRlj wherhie fpoini hepdt Hl isdhewsistiionhe ecei ved by

i force Sin

the fl oy, of ;1. i f opt L 11S.Cr. het i .
whi ch tm i %%?%ei%g‘lli o"?slé%e %f%rhnlgg?%gpﬁgtr%%l ggrillt%e allagefl (:S);r!;?%e @ﬁgé éﬁét? { ti' iesi zed acts
on the ink optiepldd2Nhe Siisice thehsk dmgets dathaf g den(the sridiGesUi | scetteent | y great er

e 11 o B LS B I SRS b e (R
37 _and att aEthlGEi_ng @ thdahd] abédce sttt aﬁtﬁ:_a%sdﬂ. tihe flopidgGaikt zﬁb&;_@s #.thd 0095]
Smiarty. ool o doool et of show e scheraf, spesd, o o ok g ool e
resistange BERERI Vhth8e optical pickup 23 is contaminated, readout of the data recorded
on the optical disc 2 and the write of data to the optical disc 2 become difficult,
which leads to degradation in the recording and reproducing performance.
[06089]
Therefore, in the present embodiment, the high voltage power supply unit 96, -
20 the ground side electrode 97, and the high voliage side electrode 98 are arranged as
shown in Fig. 10. The high voltage power supply unit 96 applies high voltage (e.g.,
voltage of a few kV) to between the ground side output and the high voltage side
output of the high voltage power supply unit 96 based on the control signal from the
print control unit 88. The ground side output of the high voltage power supply unit
25 96 is connected to the ground side electrode 97 of the print head 31, the tray main
body 14, and the like. The high voltage side output of the high voliage power
supply unit 96 is connected to the high voltage elecirode 98 of the electrode plate 102,
and the like. The control signal from the print control unit 88 can induce the mist
while the ink droplets are being discharged from each discharge nozzle at the ink
30 discharge portion 37 of the print head 31, that is, during the priniing process in the
inkjet method, and/or while the mist of the ink droplets is floating inside the drive.



inertial force Gs in the vertical direction caused by the speed the

di scharged m st Mscatters and the air resistance with respect to the
scattering, and the force Rs in the horizontal direction received by the
flow of air. The synthetic force Ss in which the inertial force Gs and
the horizontal force Rs are synthesized acts on the mst M 20Since the
inertial force Gs on the mst Mis smaller than the inertial force G on the
ink droplet N receiving sufficient gdischarge speed since the scattering
speed in time of discharge is slow, and the air resistance with respect to
the scattering is large conpared to the nmass as the size of the mst Mis
smal | . [003@&390@5% aresult, the mst Mflows with the air and floats in

t he housing 3w thout attaching to the | abel surface 2a of the optical disc
2. Thus, the fl ofitd mipt ni ste Wk tdmpdetarery iaditcad o romishedpiickupt.lterts or the |ike

of the opticgal., picku and .cont.am nat.e t.he ohjective lens t.hat perforns
read and wr ef“(?%‘% ﬁl’&ﬁ%@%%ﬁﬁ%ﬂ%ﬂ@?%ﬁ? Ogggﬁs}i“gibv%ﬁig laj(}det%%? eg e“égagnd wite to
easi |y oCCUfencrabdinBypacatifstiohhd driveheTled eddity 6f it parendsl differehie dfitice 30causi ng
operation failure. [0Q97] ., 33. (Behavior of ink by application of high

vol t age)®  high voliggranayedREGFLT 8¢22 e present invention focused on

generati ng l?@i?l ectric field by applying high voltage to induce the mst M
and absorb the m st to a predeterm ned position to prevent the floating

m st M from cont Sl Hgnk Reritsidicereg i temantlsd 66 of BRATPER eved the
behavi or of 4 the 1})% ! ‘%PAH ﬁgt};ﬁgﬁgo%m&glaf vigl 5I§ig%. uZhe hahgviar of the ink

by application o gh 1vo tage 'w e described bel ow based on the
know edge obt@itndht b mhielapdnbesrmsr Se ofist el ol dnsifofheadeviwe ribseit of the -

review yth ref %Eagggcg%etigﬁﬁwmﬁ&ém&gs E}@%ﬂﬂﬁmn@.gmlsﬁ@@ wfPi Sxphanatory view

'\r [s
show ng onemélxarrp e e behavior o e 1 nk by application of high

vol t age. Fi ghen the ink droplet N is discharged from the ink discharge portion.37 of the print
head 31 while the optical disc 2 is not rotating, the ink droplet N subjected to R
sufficient discharge speed drops substantially perpendicularly onto the label surface
~ 2a of the optical disc 2 which is the printed medium and attaches to the label surface
15 2a
[0092]

Thus, if the relative movement of the print head 31 and the optical disc 2
which is the printed medium does not exist and the movement of the surrounding air
is small, the generation of mist by the discharge of ink droplet N becomes small.

20 However, the printing of the image by the ink head method is difficult if the relative
movement of the print head 31 and the printed medium does not exist. Therefore,
the relative movement of the print head 31 and the printed medium normally exists,
and such relative movement causes the ink droplet N that did pot land on the label
surface 2a of the optical disc 2 to become the mist M and float inside the device.

25 [0093]

In the present embodiment, the so-called RO printing method of performing
printing while the optical disc 2 is being rotatably driven by the spindle motor 21 of
the disc rotation mechanism is used. As shown with arrows in Fig. 11, when the
optical disc 2 rotates at a constant speed by the disc attachment unit, a steady flow of

30 air from the center of the optical disc 2 towards the outer side in the radial direction

generates along the rotation of the optical disc 2 at the periphery of the optical disc 2.



10 14A is a side view showi ng a configuration of an experinment device for
checking the effect of preventing contam nation in the drive by the
scattering of the ink mst, Fig. 14Bis a plan view showi ng a configuration
of the experinent device for checking the effect of preventing
contamnation in the drive by the scattering of the ink mst, and Fig. 15
is a photograph showi ng the experinental result of the ink collecting
15experinent for checking the effec{; of preventing contam nation in the
drive by the scattering of the ink mst. [0098] As shown in Fig, 13, the

i nkj et head 31' serving as one exanple of the print head is fornmed through
the sem co(r;[g%Lor process. Thernmal nethod, electrostatic 20 di scharge

met hod, zo nethod are known as various types of ink discharge nethod
i ncl udi ng t he exd@npl® sbéwit indiig.iRPewhirehel ir@Ldroplft 00B Fscharged frovTHe t her mal

met hod is a nethod of discharging,in Si heat ener LS 1 npl enented
by a devi cem}f”ﬁié%ﬁfﬂf& 1833?192&%%%?5% hgg1 g%%%%%ﬁ%ﬁ?%gﬁ%%g 5 serving as
a |liquid, agieatigenefatdshgdrves, it ok datly Nsehjdng wasifireredaclgyzegener at i on
el ement arranged in the ink Iiquid chanber, and a nozzle for discharging
the ink %as PPGUFEEF %I"é‘”‘t”.‘alilf?f%g}c’ﬂ ﬂ&f'e\’ﬁr%cé dirgelion ?ﬁ?sqdébyrﬁﬁismegl%ﬁeat ed with

t he heat gaﬂﬁﬁﬁ%&ﬂﬂk&@ﬁkﬁﬁ@&w@@@ﬁdﬁ@h&r&ﬂﬁ@k@&ﬁ@ﬁﬁmﬁEMQmﬁk&ﬂmhg the ink on
t he heat generating resistor body, and the |iquid droplets of the ink are
di schar ged #dim foise Rriv 2 horiggpia Hedine rgyivrhoate IRw B rotEine Bubice

generati Onfogltiga]tggl 2. _31411@ synthetic f&@@S% RELE %E&h‘ia@f@%es@ har gensamhbhed is

i mpl enment ed "by a device fncluding a vibration plate and two el ectrodes
arranged onfotheX bsveynthedizgd 2ofs anhige Jikbéraplieoh. pPacethyingigl fofcedhisair | ayer in
pl ace of.th 3 gener i Rg - i dy. ¢ . - H@% d for the
ener gy g%neﬁg?cﬁe%ﬁy é’feetrrr\s\%%d;1 B%nf{ﬂgg%:rﬁhgér\# gé?ﬁev%? ?rggéwghggﬂ& e D% bet ween t he
el ect r odes, tht lgecvibbpatheanr fivatremi iswtrdiatelst bslaw de hhdistlorer peiiale? and

‘thereafter, th ol t is set to 0V to,release the electrostatic force.
In this eas®d aﬁ*ﬁ“ eﬁ/{f’g‘%j?q‘eg??r%?ea ae(’f%éetﬂﬁb%%d’ts%g‘t he original state, and the

| i qui d droploabs. of the ink are discharged using the elastic force thereof.
[0101]

Similarly, the ink droplet of slow discharge speed or the ink dropiat

15 (hereinafier also referred to as mist M) that greatly receives air resistance receive the
inertial force Gs in the vertical direction caused by the speed the discharged mist M
seatlers and the air resistance with respect to the scattering, and the force Rs in the
horizontal direction received by the fiow of air.  The synthetic force Ss in which the
inertial force Gs and the horizental force Rs are synthesized acts on the mist M.

20  Since the inertial force Gs on the mist M is smaller than the inertial force G on the
ink droplet N receiving sufficient discharge speed since the scattering speed in time
of discharge is slow, and ihe air resistance with respect to the scattering is large
compared to the mass as the size of the mist M is small.

[00%6]

25 As z result, the mist M flows with the air and floats in the housing 3 without
attaching to the label surface 2a of the optical disc 2. Thus, the floating mist M thus
may attach to the pickup lens or the like of the optical pickup 23 and contaminate the
objective lens that performs read and write of information thereby causing failure of
read and write to easily occur, and may atfach to the electric circuit or the like

30 causing operation failure,

10097]



10The Mew nethod is inplenmented by a device using a stacked body of a piezo
el emrent having an el ectrode on both surfaces and a vibration plate in place
of the heat generating resistor body of the thermal nethod for the energy
generation elenent. In such device, when voltage is applied to the

el ectrodes on both surfaces of the piezo elenent, the bend nonent occurs in
the vibration plate by the 15piezoelectric effect, and consequently, the
vibration plate deflects and defoons. Therefore, the liquid droplets of the
i nk can be di scharged using such deformation. [0102] The inkjet head
31" discharges the ink 37a fromthe ink discharge portion 37" using one of

the et hong&Lvi%{:%Magﬁ%a?ﬁ{mhVgﬂ.ggefl ectrostatic discharge nmethod, 20

or the piezo e e potential of the ink discharge portion 37

i s desirably subBeamtdnaky yf thepregem untnpen Eeied| onTeraciaiRe M 6K Bf t he
present invyentjon fi.rst.arrange I ; ahddgahet g ik di scharge
portion 37i§%a®fgﬁ$%ﬁ5%%%ﬁ$%%%ﬁ ,ggﬁ;-§ﬁg% egl%%ia ehavi or of the ink 37a
when hi gh vweddtiagendf p@itforvtokielert ghe, fi@itikYy)miss Magipli echitingting @kect r ode 102’

by the power supply 101'. As ar I t.he ink.37a 25.was f to be
pul | ed fr orfEHYE q?ﬁ{‘? ?fi"?éat?é%%“%’éeﬁtsﬂ#%hdhé‘?m %%i @% ”?‘1 *%@vaf%é%‘%ﬁ? iogﬁ%gi de) to the
el ectrode 1Q@:ceSi tie HNbGH dakeinkibglapslicdi)n afipbt edtags 1l bé ghventelit age, as
showp in the figure %n thelrlghtisng gfﬁf%gms%é_ Th%ﬁﬁgggtlve and negative
hi'gh' vol t aglopebadmiterion4e ¥t Pdde 182 ShiE TE" WSSt that ink
can be induged wiith «&intBeFenkl @hriy ahtiagey. 15T 0. SBGH af @&plidatort fiewi nvent or s of
the present invention consi der ed 30pr eventi ng, cont anj natj on 3; the interior
|

of the di schevigendryabnidg€itagelener elike ik by alistoareder ioH%RE ditsc drive to
the el ef(} r Ogl%oigr sih@%e&'sgﬁﬁﬁé)gtén wMidbrhh Rp¥idlehaQRicangd chdking @el ecting the
ink mst. [ f e"inventors of the present invention conducted
t he exper i nafwtt ofiptevedting coomhingioman thonlrishomeisertEiing oftianimastig. 14B to
confirmthe idea. ,The optical di ésgg&h&g %glhﬂkRﬂgﬁﬁ&B@k& nt includes
a tray 12 oﬁﬁhﬁﬁéﬂmYﬂgwg%Fgg%?cﬁﬁ%& 'S nn&#%é “an i nkj et Qgﬁ 31" for
di schar gi ngmi eiect oMgEeatithentatetios ur hadevoby hhecappiigdlthaink i, mount ed on
the tray 12, a_spindle _notor, 21' for, rotating,the.optic. &j ﬂ%’ an
el ectrode 188 Figply é’dpweféﬁphisé%‘m{}ﬁ FagBT A 1568‘(3%@2%@5%%6 ;l,e%ﬁ ' for
app! yi ngs hi gheyabi dgecntiddee effes bf peeentitd contdlpAbA4h tEheverjtiet head 31 is
ananged on the |abel surface side (surface on the
scattering of the ink mist.
- [0098]
As shown in Fig. 13, the inkjet head 31" serving as one example of the print
head is formed through the semiconductor process. Thermal method, electrostatic
20  discharge method, and piezo method are known as various- types of ink discharge
method including the example of the inkjet head 31".
[0095}
The thermal method is a method of discharging ink using heat energy, and is
implemented by a device including an ink liquid chamber accommodating ink
25  serving as a liquid, a heat generating resisior body serving as an energy gensaraiion
element arranged in the ink liquid chamber, and a nozzle for discharging the ink as
liquid droplet. In such device, the ink is rapidly heated with the heat generating
resistor body, air bubbles are generated in the ink on the heat generating resistor body,
and the liquid droplets of the ink are discharged from the nozzle by the energy in
30 time of air bubble generation.

[0100]



upper side in Fig. 2A) on the side opposite to the recording surface of the
optical disc 2, where the ink 37a is discharged fromthe ink discharge
portion 37" towards the | abel surface of the optical disc 2 nounted on the
tray 12. The inkjet head 31' is 15 novable in a direction parallel to the
radial direction of the optical disc 2, and prints on the | abel surface by
di scharging ink while noving fromthe outer circunferential side towards
the inner circunferential side mﬁthsiespect to the rotating optical disc 2.
[ 0105] A spindle shaft 21a is coupled to one end of the spindle
notor 21. The 20spindle shaft 2la is arranged to pass through substantially

the opti cal i sor SrErOR]e Efbert! Rk iBEEBA By 5 BN BeleliBinn Tt 1y
rect angul arvivedial plpt atemar danged aatnd=ben liabelvesudd eake sibeGowplatche opti cal

disc 2 to cover the oquter circunferential sjde of the 25 optical disc 2.
The | ongi t Ui Wl SPGB Pehb P R oo o0 B PECETo parallel to

the novementeid @GtthORnfy tbBRrdtoK] Bimeleadn Ikch dbicd Rl vel§aa§§;1i@xperi ment,
the power supply 101' is connected only to the electrode 102", so that high

vol tage is Bppiendbe eliripdes thhaivetigetidads bog owprdi 0 lo3eThiEe #ident or s of
the presentlpygl ,ﬁe%it&g%@@éé@fo@\/ A RYRE éi&%?t%t%rfmggeQE'ﬁﬁgcaEQ%s ol ggct ing

C
effect of the ink m st the el ectrode 102" for a case I n which
vol tage (1 tibragorkMaieneivte i teseminabiperinvere )iqus dppéts el thednk iz el ect r ode

102" and f oy, . Vol T | pplied using the optical disc device
havi ng t he %%%F%%ﬁgé %%ﬁ: g%%%ﬁg%%wgbove. The result is shown in Fig, 15.

The phot ogrigbljof Fig. 15A is a photograph of the electrode 102' of when
e volygge 1 ok soallag o L eS8, 5.100, 0Ll Broto aph o
applied to pibe et hadg ahQRcirodshartett uefapenhd ORibe@ibk @htetingkcobher portions
lathe porti t%re] h\é\é}%régergtgg ri:s?s%ori bsod? %? %nrebﬁgnna} gljégg& for the energy generation
element. In such device, when voltage is applied to the electrodes on both surfaces
of the piezo element, the bend moment occurs in the vibration plate by the
15 plezoelectric effect, and consequently, the vibration plate deflects and deforms.
Therefore, the liquid droplets of the ink can be discharged using such deformation.
{01021 o
The inkjet head 31' discharges the ink 372 from the ink discharge portion 37"
using one of the methods of the thermal method, the electrostatic discharge method,
20 or the piezo method, where the potential of the ink discharge portion 37" is desirably
substantially the ground potential. The inventors of the present invenfion first
arranged an electrode 102' near the ink discharge portion 37', as shown in Fig. 13,
and checked the behavior of the ink 37a when high voltage of a few kV {¢.g., 2 kV)
is applied to the electrode 102' by the power supply 101",  As a result, the ink 37a
25 was found to be pulled from the ik discharge portion 37' side (low potential side) to
the electrode 102" side (high potential side) applied with high voltage, as shown in
the figure on the right side of Fig. 11. The positive and negative high voltage is
applied to the electrode 102, and it was found that ink can be induced with either
high voltage. From such result, the inventors of the present invention considered
30  preventing contamination of the interior of the disc drive by inducing the ink mist

scattered in the disc drive to the electrode or the like applied with high voltage and



As shown in Fig. 15, when the voltage is not applied to the el ectrode 102",
10 the floating ink is nmerely naturally adsorbed to the el ectrode 102" and
the ink is barely adsorbed. However, when the voltage is applied to the

el ectrode 102', the ink floating in the disc drive is induced to the high
potential side, that is, the electrode 102' side applied wth the high

vol tage, and a great anount of ink attaches to the electrode 1021. 15[ 0109]
(Regarding mist inducing unit according to first enbodi nment) From

t he above experinmental results, the inventors of the present invention
obt ai ned the know edge that the attachment region of the m st can be
arbltrarlly ggtrgﬁgﬁ nd that the contam nation of the interior of the

di sc drive Can'b prevented by applying high voltage to the portion
where the nisi3jof the ink droplets is to be coIIected and having the
portion where th e attache round potential. The m st

i nduci ng unit acﬁ% ﬂﬁhtBP é”%?gégﬁngh%B ?%%% ¢ Ot FICURY H?ed on such

know edge vuohﬁg@eemﬁlmmdaecg i4n et |b | 14Bed ewfinh Qcli0da. 25kt bsical didbe
configuration of the m st inducing unit 101 according to thergresent

enbodi neht ek vpE Bhe FrasEaen tlﬁu?eéfae?r@’né% op il the 1@tigh dlissigis 17. Fig. 16

i s an expl anat iy ay ik HBRIVE NG5AcGRR] gtr%uma%%dsotmtztt% ] Brdle bP@UCI Nng uni t
101 in the optical disc device 1 according to the present enbodi nent, and

Fig. 17 is @Hcadph aw@ﬁ®0mthew$h%wspi9639métraﬂ fercfotatng the aptieel c&m of an
el ectrode o P. .
As shown |Ei%%§¥&%%,%$ﬁg&ﬁ%§t éﬁﬁ ed%@t%%%fgggggﬁgggéeék |de the

housi ng 3 |mg&hémyﬁe§®ﬁ$m3mhd@@nent to adsorb the m st Nldlscharged from
t he inkl@iS@@&{ge portion 37 and floating in the device and prevent
occurrence érambacks. The m st inducing unit 101 generates an electric

field in the spatke: it eddh®' aphrradadd tn dieSlabe? sivacactionemdiat ed thy applying a

predeterm ned vo| t.age, .and | nduces and adsorbs M by electrostatic
P orce. The TP AGE 1o Gl PP RE eSS eehaet Phthe SBrAt B 107 and a
hi gh vol t age pewehe SUPPlaYis Wkkharded FrdhO the app kA hoRIREt Biaides: vol tage to
the two el ectrode pl ates 102 (carrespond to high voltage power supply unit

96 and hi ghlab@Isesdise oE tecfierd €598 Pepnpdgn thyjray %[6@@2@Ud}wwﬁ3l?he t wo

el ectroge ph@&aﬂ‘aﬁe 1&9%1@&1%;1 %ﬁrﬁﬁé‘ 1980 tc&izafl ae&iibher habglc.sHEf AGE: ;%ﬁn:s‘)f the
optical disc.2 with the print head 31 in between. The two el ectrode plates

102 are r es@e@l@ |1abell Wm@@@b@gm inkpyehile appvpledtan the puten pigkustfererdlaled on t he
| nner gﬁ'r f'gg95%409%35@?%{nezsatcme@enmrstae%m%@sp@?& i BE ARG Losd igep plate 5
101051 S
A spindle shaft 21a is coupled to one end of the spindle motor 21'. The
20 spindle shaft 21a is arranged to pass through substantially the center part of the
‘optical disc 2, and is provided fo rotatably support the optical disc 2.
[6106]
The electrode 102' is a substantially rectangular metal plate arranged on the
label surface side of the optical disc 2 to cover the outer circumferential side of the
25  optical disc 2. The longitudinal direction of the electrode 102’ is a direction parallel
to the movement direction of the inkjet head 31", In the present experiment, the
power supply 101" is connected only to the electrode 102, so that high voltage is
applied only to the electrode 102",
[0107]

30 The inventors of the present imvention conducted an experiment for

checking the collecting effect of the ink mist by the electrode 102" for a case in which



15 The print head 31 and the tray main body 14 are connected with the
ground si de output of the high voltage power supply unit 96 and the ground
side el ectrode 97, and are grounded (earth, 0 V). [0113] As shown in Fig.
17, the electrode plate 102 has a substantially flat plate 20 shape, and is
fixed to a substantially flat plate shaped top plate 107 by a fixing method
such as an adhesive. The material of the electrode plate 102 is a
conductive material that conducts hihgh voltage, and may be netal such as
copper, iron, alumnum gold, and silver, or conductive resin. A m st
adsorbing unit 105 for adsorbing the mst Mis arranged on the surface

facing the i.cal.  di. : ) e -fransm ssive
ini t 206 1 s aberuss k] Sy e Heet Brg P E MR R AL e R T O

adsor bi ng umpdst viidge iAndthppled) ainerths tyticelt dise doficet hweing|the tandigerapidrat e 102, t he
m st adsorbi,ng..unit 105, and,the non-tr m.ssive unit .106.Ls.thereby

obt ai ned. [65_5%313 3t e Fﬁesr?sugd‘ss%%’f’ﬁ‘bﬁﬁﬁ%ts f@%?hﬁz%gf%?hsﬁfh% éﬁ‘gi“saff ly flat

p:c at ﬁ sh?pepheajg(fhd ginlszfafera‘?elag&% o dthees We;vﬁﬁﬁgesih de: dppeddng theh@ecdplid cal di sc ﬁ
of the electrode plate 102 by 38 way the non-transm ssive unit 106. The
naterial50f1Whénﬁ§§ﬁh@H§BWb? de-unfts 1@ mPﬁ@Fh@@%eékﬁﬁﬁﬁﬁgzﬁﬁﬂ@ﬁial such as

sea sponge aRdcRRRNGapIRk itk MS:BLIEr] Ahea®UBd paSicH ARIWONER o8lpt h and
paper. The dye and the pignment contained in the adsorbed m st Mare |ess

likely to dPUBCHsise PoECETRE? P dE 1H1dseEcd 02 as the mist adsorbing unit 5
105 is madegfipgm a porous or a fibrous material. As a result, the |abel
surface 2a of the optical disc 2 can be prevented from bei ng contam nat ed,
and dirt can be pisehewm edfifr Gawatt e Rpitage tondt herlskitm thartkctrdds 1OR0t hi ng- of

t he user,, by sQr b ] t I ! Ly op.to.the mst M
dust, dﬁ?t gﬁgﬁﬁﬁ%%ﬁ?gg%gﬁﬁf%ﬁ%%ﬂﬁé&ggggﬁﬁéﬁfﬁ§ﬁ¥ﬁgq§%r %é%:%%éﬁerty and

t he surf acebstiyudicsed. oHotwher, Mist tiadedng 1w gpplvdtto 101 86gtrodn d01 hide ef f ect  of
electric field, wherehy the cleanline f the interior of the housing 3
can be enhaftieloqiBy {5y0e s dmcl’f*femﬂ‘bcﬁgtst? glﬁeshiggs}?"\i/eé‘ Bniite: 18 Hials a |

fil mshape, cpaehdeSoRkIiaekSidd Leth G@VRsh @NErLahd & gregUifoaserafk dHaehee! ectrode
plate 102 and interposed between the el ectrode plate 15 102 and the mi st
adsor bi ng uffl £ ¢80T materi al of the non-transnissive unit 105 is a

mat eri alyst hagigdpes not transmit noisture of the mist, and includes a film
made of polynmer resin such as PE (pol yethyl ene), PET (polyethylene

t er epht al at éjecauling "PE ipdyeing pribpAFPERE )0 firhimsbodibainpi sture of the scattered

m st Mcan be i nhibjted fromamylag Lond bR &k 98k PlakfintQgi Ry covering
the el ectrode plate 102 with'the

obtamed the knowledge that the attachment region of the mist can be arbitrarily
controlled and that the contamination of the intericr of the disc drive can be

20 prevented by applying high voltage to the portion where the mist of the ink droplets .
is to be collected and having the portion where the mist is not to be attached at
ground potential. The mist indocing unit according to the present embodiment
contrived based on such knowledge will be described in detail below.

[0110]

25 First, the configuration of the mist inducing unit 101 according to the
present embodiment will be described with reference to Fig. 16 and Fig. 17. Fig. 16
is an explanatory view showing a configuration of the mist inducing unit 101 in the
optical disc device ! according to the present embodiment, and Fig. 17 is an
explanatory view showing a detailed configuration of an electrode plate 102

30 according to the present embodiment.

[0111}



20 non-transm ssive unit 106. As a result, the m st Mcan be prevented from
attaching to the electrode plate 102 and causing short circuit, discharge,
and electrification. Furthetnore, the current that flows by contact can be
reduced even when foreign substances enter inside the housing 3 or when the
user touches the el ectrode plate 101, and hence short circuit, discharge,
and electrification can be prevented. 25[0116] The m st adsorbing
operation of the m st inducing un|t 01 having such configuration will now
be described with reference to Fig. ’18. Fig. 18 is an explanatory vi ew
showing a flow of ink droplets in the optlcal di sc device 1 according to

th t enb 0 f f t, fl t
(10w in The i reELTON dhotin W I 57t AEGRPLPPBUDI 1 FRECRkaBr ™ol Fig. 7

i s gener at edoaingt3he tpafispitetibotitnehing 0kt G@lmici Malisdharddderg iltinhead 31 and
the tray main body 14 are gnnected‘go the earth so that_the potential is

set to 0 V. UpErRePAEoyof ajipg ig the deyicg §d FreveRisrTEdacs o dHeeeisect r ode

plate 102 U"!‘ﬂ@ﬁns@uﬁ%h‘% @vion %@ﬁ@@ﬂ&& anddecBlc8tdd inGhd iptdwhse gengiat ed in the
space where the optical disc is accommpdated, The polarity of the voltage

to appl y>todné @laé@qmr@aiéfeslim rhoE mrayedserpeed vpipae.omndnisgedes wed [ 0118] The
[ nk_dr opl et oHofss ofl; zﬁ'@&%rbg%gc&&mtf&ee Pk il GRRleRL uli YA HSuddd&yd aDEl 10

surface 2a o tical disc in such state own In Fig. 18, the
i nk dropietEEQUﬁ@amm§dHﬁaamidﬂuﬂt@ﬂﬁ%Nr@nb]em@é@umblghﬁﬁi@mbm@ di schar ge

spee_d_ from éfﬂgfdt 1&'31&1 VI?) t§ %he' émséh!: b %{iﬁt%g l?bf" 519(1 BN t t rlfl % lon force

Ern by the rlc fle generate € app |ca ron-o ge to the

el ectrode pba&&s&ﬁﬂmﬁﬁﬁéamhhadwdp@eﬂu&Mﬁs9&hﬁhgsabjected to the force Rmin
t he hor| &@u direction that acts fromthe flow of air 15 caused by the
rotatlo& H%loptlcal disc 2. The synthetic force Smin which the

inertial f orce Gmhettdo@a%@zre@epﬁfék h)m hh@miﬂg@&%ﬁﬁc@&h&f lab@Refichea athe act i on
force Emby the electric Gel synt hesi zed bal ances and acts on the

scattering CPHREEHO W%fhet%ﬂ i‘t%é Bérlfeasﬂéfﬁww TPWW%@@@%%@M@% B¥ ¥Rk droplet N

i's not greatdyecdidif et RBked HOMME BiatenB7ELBC G fdehd idns: Q8 cO@BeEr at ed
since the scattering sSpeed by discharge and the inertial 20force Gmby air

resi stance abeer|suifge, POéWH 5&t Qfa‘éﬁé‘m)% cutiare napél C%ﬁ%ﬁ@ééh?éo‘@fm’t%e opti cal
disc 2 wist hayl Dl g agdse %y%&ﬂ%o@} £ Lo ﬁtv%thlﬁlg nrc[ugil 1 AS

a result of Spylng t he vo the m st M he i nk droplet having sl ow
di schar ge spe@dt eirthe bige viltdge d}p@fpﬂ spply wit G4l alnéchesamgidl aideeelmtroqkfl €t) that is

greatly. 25 sistance floats on the flow of air as it has
smal | scattéggﬁg%gsgk%%ﬁﬁhd)sgharge and inertial force Gs by air

resi stance, faridiis greatly i nfluenced by the horizontal force Rs received
rom e Tiow ol g Sy ShKiE 7 5t JLaRRreRche. e, B collods mlatc 102 (he
el ectri of i ehgheganier dived tby sappintient Fanplak shiird @l pbageld7ost hexgkect r ode
method such as an adhesive. The material of the electrbde plate 102 is a conductive
material that conducts high voltage, and may be metal such as copper, irom,
aluminum, gold, and silver, or conduetive resin. A mist adsorbing unit 105 for
adsorbing the mist M 1s arranged on the surface facing the optical disc 2 of the
25  electrode plate 102, A non-transmissive umit 106 is interposed between the
electrode plate 102 and the mist adsorbing unit 105, A three layer structure of the
electrode plate 102, the mist adsorbing unit 105, and the non-transmissive unit 106 is
thereby obtained.
{01147
30 The mist adsorbing unit 105 has a substantially flat plate shape, and is
arranged on the surface side facing the optical disc 2 of the elecirode plate 102 by



30plate 102. The m st thus has the synthetic force Ss in which the inertial
force Gs, the force Rs by the flow of air, and the attraction force Es by
the electric field are 40 synthesized bal anced. However, the speed vector
in the up and down direction of the mst Mlowers due to the small inertia
force Gs and the attraction force Es by the electric field. [0120] 5The

m st Mcontinues to scatter, but the initial inertial force Gs obtained by
di scharge gradual |y beconmes small, ;and becones close to the trajectory as
if flowed by the flow of air cause& by the rotation of the optical disc 2.
In this case, the attraction force Es (electrostatic force) by the electric

field generated by the applicati . a0 . O t pl ate 102
conti nues f%wgg#m%ﬁmFW@K%¥§ " Eﬁﬁg ﬁégéﬁ%égb f&’?ﬁgg?ﬁgﬁéé%gsgsof the m st
Mt hat scatitcprdeds for@mnidagiapiubings shegdn@knd spdrige cditheed maaridfuchhe | abel

surface 2a of the optical disc.2 (do rd directi.on in Fig. ,18) by
di schar ge dpﬁﬁﬁﬁyﬁggéﬁ§€5@¥htﬁ@et gﬁ@@}%ﬁ§@?%ﬁfﬁgﬁﬁ%h%ﬁ%€a§?%% i on where
the el ectrqge Wkatigs 10y isdds raagedieckfklite 1EheR: headsbding Mk ur t her

continues to scatter, the mst Mis fug%he suQieggﬁﬁ)}p he, attraction
force ES gehéisanwly Mo ameousree s prghst vert Grilofredtrs ?bftﬁ%? 25h the

scattering ¢t aheet @iy M| 6 bletiRd 8fntRGCf b0, fanganis edn by t he
rotation of the optical disc 2 and along the inclination of the

equi pot ent i ratvesiad frere attacing tnihe skinpidshe Hething 45 BE pEsy by BepherSE 88¢r ode pl ate
102 (or m s, adserbi ng unik:.: tached 1.9 the.406LagLrodeplate 102).
[0122] M. ﬁ%gﬁgg&gékq?ﬁg$gggg%ﬁgﬁg operation of thechisf M descri bed
above, the mbeoddriyde: phiateptdBy iasd e efrécabryetay pidhg et edsotbiig wigper si de- .

than the. i nk_di scharge. portion 37 i i.cal..dis |cer% according.to
t he pregﬁnthgnﬁﬁﬁgﬁﬁﬂ?%OfFﬁgﬁ%ﬁ%%’g'g@?ﬁ%ggkﬁﬁg?g;%%geﬁ§¥g§§£%§ed on the
| over side kduging 3 b tenkhaltaichar ge portion 37, the mist Mof the ink
dropl ets discharged fromthe ink discharge portion 37 may float to the |
upper  si de Bf X he el ectrode pl ate 102, and may contam nate the interior of

the disc drive wrth@iituBehRgvadsanbes 4 amtdhepee et rodiedab ager &@2 (or i st
adsorbing ugfiitig‘e s]ﬁgfgceaéftti?ecgggtmgg plg’tgel()g la}:el }nQe(lj’geese g't;[xfgenltgez %Iéct?o%é gl]étzas]
15 102 and the mist adsorbing unit 105. The material of the non-transmissive anit 103
is a material that does nat transmit moisture of the mist, and includes a film made of
poiymer resin such as PE (polyethylene), PET (polyethylene terephtalate), and PP
(polypropylene). Thus, the moisture of the scattered mist M can be inhibited from
moving to the electrode plaie 102 by covering the electrode plate 102 with the
20  non-transmissive unit 106.  As a result, the mist M can be prevented from attaching
to the electrode plate 102 and causing short circuit, discharge, and electrification.
Furthermore, the current that flows by contact can be reduced even when foreign
substances enter inside the housing 3 or when the user touches the electrode plate
101, and hence short cirenit, discharge, and electrification can be prevented.
25 [0116]
The mist adsorbing operation of the mist inducing unit 101 having such
configuration will now be described with reference to Fig. 18. Fig. 18 is an
explanatory view showing a flow of ink droplets in the optical disc device 1
according to the present embodiment.
30 [61173
First, when the optical disc 2 is rotatably driven by the spindle motor 21, a



41 descri bed above, the mst Mthat did not attach to the | abel surface 2a
of the optical disc 2 which is the printed nedium can be induced to the

el ectrode plate 102 of the mi st inducing unit 101 and the m st M can be
efficiently adsorbed by the synergic effect of the flow of air in a
constant direction generated when rotatably driving the 5 optical disc 2
and the electric field generated by the m st inducing unit 101. The

peri pheral device can be thus preverpted or suppressed from being
contaminated by the mist M [0124] In other words, the mist Mcan be
efficiently adsorbed by the physical 10 cooperative action and the synergic

etfect of N& 3LEAMA Lhotk: Blwald (@%{%&&%ﬁ%ﬁo%ﬁ%itﬂ%%iﬁﬁ&rﬁr fC 2 rotates

at a constant speed described using e scattering process of the
i nk dr opl et thiNefarmpia df e, VBkis dirsclrdragte portheoroi i opficd fiec PriTie phetad 31 and

t he generat,on.process and th attering, process of e mst.Min the air
curr ot dostt BLATST e B oo B A kieRe: BT RER R b e el ne i ik
dropl et N agditihe Ibs@atd eitigrde.pr aledds abplithe (hd Sécubiamiitk €02 dhgeel ectric
field is_appljed. to the space described using Fig. 18 0125], ((Regardi ng
ar r angenent SUSF B TOFMEILEREGAS 5195 &51SHS 1B NSRRGSRt &’“’f‘é'ZJ”iC preferably

arranged i nistR@nAkRaINene hhenf doat kigg2@ ?ﬂpym thé cRAERBYAL i@n) of the
mst Mis the highest to nore efficiently adsorb the m st, The suitable

ar r angenent ay eapasfive pracgdtet rode plate 102 will be described bel ow with
reference t 1fg]gs. 19A, 19B, 20A, and 20B. Figs. 19A and 19B are
respectivel @ a perspective view and a plan view showing a state of the flow
of m st M when prhntiindropipieN dudieshawied digrf @e enni bdad Sil dewads thdatspt i cal di sc
2 in the,optigal ~di.sc. 25 deyi. c di ng. e p i ment .

Fi gs. 28%\ a%ltﬁﬁ%% %@ge ?Fgg%e&égtbic)\e/% %?ala&%ér s‘%%c%%ébgilgé\{/vg?gl% aﬁ%? fa%ﬁ Vi ew

showi ng a stsatcelldfmdinéroplbDW sobjearedt sMiivlesniighirpt ipagl fdve theprierhead

BRI T e KT N MR  T  E
disc 2 is aggueRintea thad & itk tbarcdt atdwi 192 diketdk dopl-80] &lae] 42
subjected to the force Rm in the horizontal direction that acts from the flow of air
15 caused by the rotation of the optical disc 2. The synthetic force Sm in which the
inertial force Gm, the force Rm by the flow of air, and the attraction force Em by the
electric field are synthesized balances and acts on the scattering trajectory of the ink
droplet N. In this case, the ink droplet N is not greatly different from when the
electric field is not generated since the scattering speed by discharge and the inertial
20 force Gm by air resistance are large, and attaches to the label surface 2a of the optical
disc 2 without being adsorbed to the electrode plate 102,
{0119]
As a result of applying the voltage, the mist M of the ink droplet baving
slow discharge speed and the ink droplet (so-called satellite droplet) that is greatly
25 subjected to air resistance floats on the flow of air as it has small scattering speed by
discharge and inertial force Gs by air resistance, and is greatly influenced by the
horizontal force Rs received from the flow of air.  As the mist M approaches the
¢lectrode plate 102, the mist M is subjected to the atiraction force Es (electrostatic
force) by the electric field generated by application of the voltage to the electrode
30 plate 102. The mist thus has the synthetic force Ss in which the inertial force Gs,

the force Rs by the flow of air, and the attraction force Es by the electric field are



di scharged fromthe print head 31 floats in the housing 3 by the flow of
air generated when the optical disc 2 is rotatably driven when printing the
outer circunferential side of the optical disc 2 by the print head 31. Mre
specifically, the mst Mof the ink droplet N discharged fromthe ink

di scharge portion 37 of the print head 31 rides 5 on the flow of air by
rotati on above the | abel surface 2a of the optical disc 2 with the ink

di scharge portion 37 of the print hgad 31 as a generation source, and
scatters towards the downstreamside in the rotating direction of the
optical disc 2, that is, towards the side wall of the print head 31 side of
t he housin ut i qf Pt | Al SC.e2 1N the

arr angemantgJS y%? ;Sgﬁgb%%ggnt}%wﬁg%%ﬁge %H%(Q)é(% (a‘irrl(raoﬂ\}'\elzt %Mf&n&"lﬁ‘?“g‘%ﬁ%‘%“{Fi g. 19B).
[0127] the miFhi lowet dM b HermeB aches fardydissind éeottractien fowt s hp e

ci rcunf erenge 1%f e{dhe optical disc 2 and then reaches the region where the
optical discC 94685 not exist outside the outermost circunf erence, and the
air currentf0i2e¢l uding the mst M15 collides to the side wall of the

housi ng (arrow.M jin Fig. 19A, Fig. 19B). \Wen.colliding.tq the side wall
of the hsgusi ng \C,%V,Thetrﬁ’ép%qggmme? f%d%%mgr}?“‘i %ZWI‘%G’&TE‘F%F?& (gse(ﬂ’gﬂ’%gé’éi at the side
of the optigahartl sedRABobRe BT, wet bicen@f cidsh e MousieRerysat fidva peri phery
when the optical disc 2 is rotatably driven, ,and scatters throughout the
entire housiynge Sow o dmsagseddyethe ppiatog of the PPEAL dishél Ui tHig evelmi st M

reaches the;2Q:if,£3hed pNQILHidR ORtdeFaY ML SGecgicings %Hﬂ&a@&il%lt gRut si de the
outernost circunference and collides to the side wall of thé housing 3, and

t her eaf t er , appheatiph aftvolipadite thysdestrensiplainl §2 wbwes torret dratbemig ik f dse 2a of -t he
optical {dis . : Lt e.si . | abel
surfacelga %{;eg%lﬁgﬁeo%]?cg%r% Qgiﬂgegﬂl %ﬁﬁfﬁ)g?sgi%&ﬁfﬁ?%a%ﬁgfj? 1%%%%25{1 ?%e housi ng 3
by ri:di ng otirettive dftipvetet swifare PadShengpticndise 2 t(tevivafotireatisnon Figed®r di ng
25surface (arrow M in Eig., 19A . Fig. 19B)..[0128]. .. .. hown in Fig.
Tom " the 11 Badg S ot wuhebniet koot i ot R Eerions B M ghest |
t he regi on dechiudd mate detiswirirlzed dotted |ine On the downstream side.in. the
rotating di{oiﬁéi on of the optical disc 2 with the ink discharge portion 37
as a 30refe e. Thus, it is effective to adsorb the mst Mat the area

where the floati MgheAMRUME NiGONRERIEiRdds @ ak, hd\@isNi/St fMhbSubib&edhi ghest . I n
particular, the concentration 43 is_high above the |abel surface 2a of the

optical dist® e BErEeR fome Crgstcratnd Wadhs8citindiell wetopp! thrarsaoaiifost -

ci rcunf er engeu0f, o G QRE WAL riding Gndhe ALY & Ah@udth M r8aCh&Y ddhe side of
the outernost circunference of the optical disc 2, 'the concentration is

hi gh in bot poisplabies wf alone thepdinaten didbeeqpipotenipd syface.heltgprididdlis di sc-2 and
L’ 1o AL Bk gER o 8. e el b e 0 i i 521l
20 electrode plate 102). S
[6122]
In view of the adsorbing operation of the mist M described above, the
elecirode plate 102 is preferably arranged on the upper side than the ink discharge
portion 37 in the optical disc device 1 according to the present embodiment.  If the
25  electrode plaie 102 is arranged on the lower side than the ink discharge portion 37,
the mist M of the ink droplets discharged from the ink discharge portion 37 may float
to the upper side of the electrode plate 102, and may contaminate the interior of the
disc drive without being adsorbed to the electrode plate 102 (or mist adserbing unit
105 attached to the electrode plate 102).
3¢ [0123]

According to the optical disc device 1 of the present embodiment as



[0129] Therefore, when printing the outer circunferential side of
the optical disc 2, the electrode plate 102 is preferably arranged in the
region T (downstream side in the 10rotating direction of the optical disc 2
with respect to the ink discharge portion 37) where the floating anount
(concentration) of the mst Mis the highest. Thus, the m st Mcan be
efficiently adsorbed, and the effect of preventing contam nation of the
interior of the housing 3 by the nii i nduci ng unit 101 can be enhanced.
10130] 15As shown in Fig. 20A and Flg. 20B, when printing the inner
circunferential side of the optical disc 2 by the print head 31, the m st M

of the ink qroplet N discha d fromth rint. head 31 floats.in the
housing 3 bg‘”f 31‘1]9‘6% ?“’éﬁtrwg‘éh%ﬁﬁ?teaﬂta%n‘g % H@eqﬁ‘ﬁfﬁcﬁafi Oéﬁ_%geptgﬁa}s rot at abl y
driven. Mor gisspegichic@t binied Redigh cal bOwiRGdas oURGLOR 4 ialr gl sc 2 flows
fromthe center of the optical disc 2 towards the outer 20 side in the

radi al dire®ts SHuarbHY! {Herichabihg! e ctingmibradeneeddit heamedisc 2, as
shown i n Fi greolde md AU of 1iP & Abcibiadd B cildd SehdMe AR Sl dﬂrﬁf%@ ged fromthe
print head 31 floats as if drawing an arc fromthe center of the opti cal
di sc 2 t dwapelisal dige Dandeibe sledec Goldt generetied byffeenshdyoiigutihdlr adbal direction

whil e rotatj| : | Mg i f : i el 2 (arrow M
in Figs. ZORQQ}B%E?(%J%E% %ﬁ?l%@gn# Ig?en%dfg%ﬂ’ g%é%efééngﬁggg%@g%@%igy out er nost
ci rcunf er ente noft M.he optical disc 2, separates fromthe outer circunference
of the opti f@hfi}di sc 2, and reaches the region where the optical disc 2 does
not exi st, e'mst Mfloats along the side wall of the housing 3 (arrow Me
in Figs. 20A,. 20B) .othEhevorss theMnish® cid Hesfferniihaddotiew wf thaishyddsdW ng i nsi de
t he housing 3, and diffuses while circlj i nsi de the housing 3. 30[0131]
44 for ﬁ'ﬂe a‘i’oé’ETaPYaa”s‘F“‘i‘?a‘}ﬁlntge fW@Tgﬂzp‘iéfeefa?ij tB?gét&%’ fg@ YrgpEaRd WAER anged on
the farther ugiflgcatist DQodled & ORPOGIBeddUeliBediS FBSEN teekRtinport 11. The
m st M thus agai n_approaches e vicinity of tical disc 2 with the

h th th
ai 1 current PIgest Kb e dtiadprial Bfopnige é}&tdi@émg@p@ré%?gﬂf@ﬁ peririerd Al inside the
housi ng 3_( $AP¥: M,ne%aﬂmlx; b;giéess gx?ﬁhe &Q@rimg%ﬁ%&é oMM e eé{rgﬁ?eil?n the flow

of air passing above the [abel surface 2a of the optica I SC and bel ow
t he i nf or matsenbadesmediing 28u pfhibe scaitadnd proctse of dief bk deplet Msidetht he housi ng
3. [013 I I f S iR Fiag. e floatin nmount
(concent%]isat i@%ﬁ%ﬁ%f ﬁitg%:es fgﬁlr% ‘?ﬁw :wgﬂ ﬁ% ﬁ%%ﬁ%?%ﬁu i atpﬁ%dr%g}légﬁp%csur rounded
wi th a dott éekctibadesiop Figh&8.downstream side in the rotating direction of the
optical di s_gm% with the ink discharge portion 37 as a reference. Thus, it
is effectiv 8] adsorb the mst Min the area where the floati nghnount
(concent r at i{Regprdofs stdagremestardd of sletthde Biaghest . Therefore, when printing the

inner circunferential side of the optical disc 2, the electrode plate 15
102 is preferabl wlﬁreheﬁﬁﬁgd’h}%ﬁzﬁép?ege&b nergug FEatheE BellPHinBhe rotating
directi op ofumbie (@Rkéediordicsehelni INisRSHeRdst {oomtBemduidi.sehamge portion

37) where the floati r_1gb amount (concentration) of the mst Mis the highest.
The nist M ttHtls Eztsuiable prraweme| Jraatissy petoda mipte HE wilk kctesgibepr event i ng

cont am nati @Rl RSO Gigd. BA BB, MATaiMMCT s UYA ord0oeeR0 DE

respectively a perspective view and a plan view showing a state of the flow of mist
M when printing the outer circumferential side of the optical disc 2 in the optical disc

25 device 1 according to the present embodiment. Figs. 20A and 20B are respectively
a perspective view and a plan view showing a state of the flow of mist M when
printing the inner circumferential side of the optical disc 2 in the optical disc device 1
according to the present embodiment. In Fig. 19A to Fig. 20B, the optical disc 7 is
assumed to rotate in the clockwise direction.

30 [0126]
As shown in Fig. 19A and Fig. 19B, the mist M of the ink droplet N



20[ 01331 Therefore, in the optical disc device 1 according to the
present enbodi nent, the electrode plate 102 is preferably arranged on the
downstream side in the rotating direction of the optical disc 2 with
respect to the ink discharge portion 37 of the print head 31. 25[0134]
<Regardi ng optical disc device | A according to first exanple> Thr ee
exanpl es in which the configuration of the mst inducing unit 101 differs
wi |l be described below for the opti z di sc device 1 according to the
first enbodi ment of the present i nvénti on described above. First, the
configuration of 30the optical di sc device A wll be described as a first
exanpl e of the di d i ce ac ing.to the sent_ enbodi nent with

ref erence té %ﬁ'&egg‘i jpgint }ﬁgggg infe }&?&Pgﬁgyé}}ﬁﬁc\?’ WRHTSRERIFY t he

confi gur at i @RerOhe bi@af &ikS? iLxamMMESfen thiRn FristndaY b6 acearding to the
present enbaodi nent. [0135 étﬁhe optical disc device IAis a device in which

the opti cal Sigf %féhezoi’élé‘fﬂ\ﬂilsﬁ §h@18ﬁéeaéﬁénp4‘ﬁ@ﬁ‘o?mﬂﬁ@n& Bevist Reofrtbeor di ng
medi um accofgigngid & &J&%Q&ﬁ%ﬁm%ﬁ@&%&@@ﬁoﬁﬁn ANSARL ﬁ-}?m gé’d&%l@fd@t ing is

performed on the |abel surface of the inserted optic Isc 2,
Speci fi cal | yuthadlowhden by rptatioy abpg thﬁtiﬁﬁl @pffap@% Ofdilﬂs@ﬁdé\ﬁmé il thocl udes t he

oY e O REE7 005, 6L Bl Byl IRYIL LB AL oo
m st induci myatBuim dowbSisam {i@1B6he r{}tatmg dlr&'d:i&ntotf aye opeical drody tlilaﬂwl, ncl udes the
0 ToU! RLRTAPES, K058 e ADEoRCRly st {phalgBl ounport o0 by
tray main begymidenays e ducomttd invae bangehyn 1B dpesteamagdaanduct i ve
Pray mih D@V i FoG [RoritcPPve. band, the surface of The tray main body
14 can be eggbty nade high potential or ground potential.
The mist M then reaches the side of the outermost circumference of the
optical disc 2 and then reaches the region where the optical disc 2 dees not exist
outside the oufermost circumference, and the air current including the mist M
15 collides to the side wall of the housing 3 (arrow Mb in Fig. 19A, Fig. 19B). When
coliiding to the side wall of the housing 3, the mist M rides on the flow of air
generated at the side of the optical disc 2 and the structure of the housing 3 at the
periphery when the optical disc 2 is rotatably driven, and scatters throughout the
entire housing 3. In this case, the air current including the mist M reaches the
20 region where the optical disc 2 does not exist outside the outermost circumference
and collides 1o the side wall of the housing 3, and thereafter, the mist M diffuses not
only above the label surface 2a of the optical disc 2 but also the surface on the
opposite side of the label swface 2a of the optical disc 2, that is, throughout the
entire housing 3 by riding on the flow of air passing under the information recording
25 surface {arrow Mc in Fig, 19A, Fig. 19B).
[0128]
As shown in Fig. 19B, the floating amount (concentration) of the mist M is
the highest in the region T swrounded with a dotted line on the downstream side in
the rotating direction of the optical disc 2 with the ink discharge portion 37 as a
30 reference. Thus, it is effective to adscrb the mist M at the area where the floating

amount {concentration} of the mist M is the highest. In particular, the concentration



[0137] The print head 31 is arranged on the | abel surface side (surface on
the upper 20 side of the optical disc 2 in Fig. 21) on the side opposite to
the recording surface of the optical disc 2, and the ink droplets are

di scharged fromthe ink discharge portion 37 towards the |abel surface of
the optical disc 2 nounted on the tray main body 14, The print head 31 is
novable in a direction parallel to the radial direction of the optical disc
2, and perfornms printing on the |ab surface by discharging the ink
25droplets with respect to the rotating optical disc 2 while noving from
the outer circunferential side towards the inner circunferential side.

[ 0138] - Th i,sc attachnment unit.20.1s coupl. to.one end of the
spi ndl e noﬁBP@Ei@W?ﬁEq§F§%R%H$%% néﬂﬁ”ﬁ%ﬂﬁcgd”f%e@F%%%é@&mﬁﬁsgﬁss t hr ough
subst ant i aldid df e ceRAh& cipdkiieraRobf thheptapt diseld. difse (2, miand réwbat abl y

supports the optigcal disc 2., [0139 , . . The. m st inducing unit 101A
i ncl udes aﬁh%FE%P @8@“@?&?@“§%§%3?$§ﬁ%gﬁ‘3ﬁwﬂﬁaﬂﬁ£ﬂﬁ?°§ﬁ?ﬁﬁegl?ide of the
top plate 104, 2Bk aphi-ohrval t:agespRWeDa SUBRITYhebtical G3A  @xd aRrpl yi ng hi gh
voltage to the el ectrode plate 102. Wien the predeterni ned voltage (e.g.,

-2 kV) ¥ oninforeation groviina sgacepddtert theuslof hmerticalolk % @dtthresnerett r ode 5

plate 102, ibhe.ink-.draple seharged fromthe ink discharge portion 37 of
the print hea‘331§are ? d&%@% and the ink droplets are attached to the

surface on Ph¥1l ower side of the el ectrode plate 102, that is, the surface

on the side faci el. i Of: . ieal edi 24 el ectrode
plate 102 is a ngﬁé%fg%l 45?‘% danrn?g%%%g&? gjl%%@%rr&tﬂ esg%p%f%zq%ﬁél g%pg fromthe
| abel surf abeelsitebde pldB[10A #Qjreferably arranfhdinhhapreno Mt{dgenspomesidsiugisl vy .unit 103A

ol 1 ect 1ho PRETRAERUH o ki Safahiies " erra 1P ei Betithr 8%eRa hi gn vol t age
power suppl yhdidrite bEBA @pfht &sndhgtionodtRgei®M ¥ he hichest.el®ed, ade .pl ate 102
to have only the el ectrod | atf e, 102 as,the high potential, d the 15tray
mai n body 1t gp B HAE Do AT FRETS TR heTRn RPN F Body 14 1 s
the ground petiendfii houtifd 48 the mist inducing unit 101 can be enhanced.
{0130}
15 As shown in Fig, 20A and Fig. 20B, when printing the inner circumferential
side of the optical disc 2 by the print head 31, the mist M of the ink droplet N
discharged from the print head 31 floats in the housing 3 by the flow of air generated
when the optical disc 2 is rotatably driven. More specifically, the air flowing
around the optical disc 2 flows from the center of the optical disc 2 towards the outer -
20  side in the radial direction zlong the rotating direction of the optical dise 2, as shown
in Fig, 11,  Thus, the mist M of the ink droplet N discharged from the print head 31
fioats as if drawing an arc from the center of the optical disc 2 towards the outer side
(outer circumference) in the radial direction while rotating along the rotating
direction of the optical disc 2 (arrow Md in Figs. 20A, 20B). When the mist M
25 reaches the side of the outermost circumference of the optical dise 2, separates from
the outer circumference of the optical disc 2, and reaches the region where the optical
disc 2 does not exist, the mist M floats along the side wall of the housing 3 (arrow
Me in Figs. 20A, 20B). The mist M then rides on the flow of air flowing inside the
housing 3, and diffuses while circling inside the housing 3.
30 [01313

In the arrangement inside the housing 3 of the present embodimert, a space



In the optical disc device |I A having the above configuration, the el ectrode
plate 102 is high potential, and thus the ink droplets are induced to the
el ectrode plate 20102 side on the high potential side, and attached to the
surface of the electrode plate 102. The tray main body 14 is the ground
potential, and thus the attachnent of ink droplets to the surface of the
tray main body 14 can be suppressed. [0142] According to the
optical disc device | A of the first exanple of the present 25enbodi nent,
the contam nation of the interior of 'the disc drive by the scattering of

m st can be prevented by absorbing the m st of ink droplets floating inside

the disc driveg to the.glectrode .plate.102 applied with,the hi vol tage. In
particul ar, %Of ﬁ.‘etdﬁggrqu }g?n%etgiea?%’lcg,pl%ﬁ% Zje%e%lf’\f%ﬁén%ﬁg\é\% %n%%‘“ihgr {de hi gh
potenti al andhé RRetdm@ysimabonhbaily insert/ejded pos MAAETHgr al4nds phdsemdaiz-al so t hat

the mst is indyced and.collected on the per 30side of the optical disc 2
(1 abel sur fREETY ‘Fmgﬁ%(fﬂ@OHW§%3§H%WH%g@ﬁﬁﬁ?@?E@H%Fﬁﬁﬁ?@ﬁ%ﬁ@ing to the

lover side gficdiecoRkECRLIH 86d2hé hesREdi(Rgos wifirers Sode)sn)Therefore,  47.
according to the optical disc device |IA contam nation of the pickup

arrange opmﬁh%“h@vékﬁpﬁ§m§EWF§@€E@ﬁ&@aéwmﬂh%mbﬁEW@ﬁFZapg%mg?@ﬁhd_the
cont ami nat i g, 9hnd Kok HRYin RRioRbrckA UL sk Wirk: &R8scORLiEabe di SC 2 can

be prevented. Furthernore, the safety of the user can be ensured since the
user of thehwptidal disc device | A may not apply 5high voltage to the tray
mai n body 1@1gﬂving a high possibility of being touched when replacing the
optical dis - [0143]

In this case, as shown in Fig. 20B, the floating amount (concentration) of the

10 mist M 1s the highest .in the region U surrounded with & dotted line on the
downstream side in the rotating direction of the optical disc 2 with the ink discharge
portion 37 as a reference; Thus, it is effective to adsorb the mist M in the area
where the floating.amount (concentration) of the mist M is the highest. Therefore,
when printing the inner circumferential side of the optical disc 2, the electrode plaie

15 102 is preferably arranged in the region U (downstream side in the rotating direction
of the optical disc 2 with respect to the ink discharge portion 37) where the floating
amount {conceniration) of the mist M is the highest. The mist M thus can be
effectively adsorbed; and the effect of preventing contamination in the housing 3 by
the mist induecing unit 101 can be enhanced.

20 [0133]

Therefore, in the optical disc device 1 according to the present embodiment,
the electrode plate 102 is preferably arranged on the downstream side in the rotating
direction of the optical disc 2 with respect to the ink discharge portion 37 of the print
head 31.

25 [0134]
<Regarding optical disc device 1A according to first example>

Three examples in which the configuration of the mist inducing unit 101
differs will be deseribed below for the optical disc device 1 according to the first
embodiment of the present imvention described above. First, the configuration of

30 the optical disc device 1A will be described as & first example of the disc device

according to the present embodiment with reference to Fig. 21. Fig. 21 is an



<Regar di ng optical disc device 1B according to second exanpl e> The
configuration of the optical disc device 18 will be described as a second
10 exanpl e of the disc device according to the present enbodi ment with
reference to Fig. 22. Fig. 22 is an explanatory view show ng the
configuration of the second exanple of the disellevice according to the
present enbodi nment. [0144] The optical disc device 1B is a device in which
the optical disc 2 serving as 15 ong exanpl e of the disc-like recording
medi um according to the present enb Y ment s inserted, and printing is
performed on the | abel surface of the inserted optical disc 2.

Speci fical | shown i ig. 22, the dIS B.i ncl udes the
tray main H%@ % éE?V%ﬂﬁ”hégeﬁ@%§%5WEﬂgp%?% %ﬂﬁﬁ?gﬁbﬁﬁﬁpt accor di ng
to the presﬁm&ﬂ@gbﬁﬂiﬁEQMﬁmﬂbﬁﬁﬁﬁLnt head 31, the spindle notor 21, and the

m st inducing 20unit 101A, 101B. [0145] The optical disc device 13
accordi ng iMe second exanple is simlar to the optical disc device |IA

according to thepfd aﬁzt:al%eraewe 1 isthByRORS gl B I G AMRONE N Sne DUt differs
fromthe first exanple in that not only the electrode plate %2 appl i ed

wi th 25 i girewsinerage’ tydischieenigrlivpnediye aproviens @mmrysembei@@m but the
tray main b@%a%e‘ébﬁlg%%mﬂﬁg‘ﬁﬁ;b@ c@5n 1H: %a&y(ﬁf*{ﬁéﬁ& réég ;B%plspééi accor di ng

to the present e i“ment n ot her mor S, I'sc device 18,
t he high voitégenﬁﬁmappHMenlnoﬁgohﬂymi@Hmﬁehwh&emnddemphaﬁehﬂﬁ@rbut also to

the tray main_ho 4 fromth e p uni't 1038, so that
the m st ofmm'Q)gg %fé?i aréxgls%ggas g%:PB Wé s&zgg%gmvf éﬁ%he tray

mai n body 1&53&{1&1}4}6&11’11&#18&16 print healir31f the S}ﬁmﬂh adtor dit sd deviniieindididpavi ng t he
above co J; ion, the ink droplets are induced to the el ectrode plate
102 and @ mai n body 14 side on the high potential side and are
attached touﬁﬁg surfaces of the electrode plate 102 and the fray mai n body
14 since the electrode plate 102 and the tray nain bod 14 are high
Spotential . SincdPolHerapdety bhincludesthrdian gﬂemamg\?ef@ﬁda Phahibtthcal disc 2

i tself are grungk:poleilaluy &»&e t?r%h@&@é@t@ichﬁ@nt b 285 ORbERS. t @osSUCh

portions can be suppressed.
instance, the surface of the zray main body 14 may be a conductive band by. ..

15 performing conductive painting on the surface of the tray mam body 14. If the
surface of the tray main body 14 is a conductive band, the surface of the tray main
body-14 can be easily made high potential or ground potential,

0137
The print head 31 is arranged on the label surface side (surface on the upper -

20 side of the optical disc 2 in Fig. 21) on the side opposite o the recording sarface of
the optical disc 2, and the ink droplets are discharged from the ink discharge portion .
37 towards the label surface of the optical disc 2 mounted on the tray main body 14,
The print head 31 is movable in & direction parallel to the radial direction of the
optical disc 2, and performs printing on the label swface by discharging the ink

25  droplets with respect to the rotating optical disc 2 while moving from the outer
circumferential side fowards the inner circumferential side.

[0138]
The disc attachment unit 20 is coupled to one end of the spindle motor 21,
The disc attachment unit 20 is arranged to pass through substantially the center part
30 of the optical disc 2, and rotatably supports the optical disc 2,
0139]



According to the optical disc device 1B of the second exanple of the
present enbodi nent, the contam nation of the interior of the disc drive by
the scattering of 10 mi st can be prevented by absorbing the m st of ink
droplets floating inside the disc device to the electrode plate 102 and the
tray main body 14 applied with the high voltage. In particular, in the
second exanple, the electrode plate 102 and the tray main body 14 are nade
hi gh potential so that the mst is induced and coll ected on the upper side
(1 abel surface side) and the |ower &¥de at the periphery of the optical
disc 2, 15 and the m st can be suppressed fromfloating in a wde region in
the disc drive. Therefore, according to the optical disc device IB, the
possi bility of coht & wawiRgingfl 0t hechieidnslaredeiydd Birenesdoaésr di ng
surface si dg.ef s&%a&hé?@%]m% tog'pﬁll?e %z?, apd, Libevgont m&%ﬁp@ymghda@e tray main

body 14 nounted wth the optica isc 2 increases conpared to the first
exanpl e, bufortapglyiwelHigcvéliage &bitlei tigctiofle phte $¥at tVeheadiberipsdelemringsde 20 furt her

enhanced, a co knat.i i F t S fering of m st
can be effe6§?§£§¢ﬁp?%32%?@&59?€§%§%§§E§§§%ﬁﬁﬁé%gbﬁ¥éép%ﬁfggﬁggbice 1C
accor di n§ t plakehio? dhekpioks ditvbargainfong theatk dinchafye tpheion Bl iof ke pdhsc devi ce 1C
wi |l be descrihed as a third 25 exanple of the disc device according to the
present enbg??fiﬁgﬁ’ie REUEH- Py erlgg 8@13@%%1;3 a&?(:hfg 0By 8{1{%@%{“} %e g’ﬁve@% i anat ory

vi ew-show ngf ihbeleeast pRteriat] Gn i9fthd hefadehinr e eXarplng tiaf latdeurdics 6f devi ce
according tqQ the present_enhodi nent. 149] The optical disc device 1Cis a
device in wHE é’ﬁuﬁaﬁ disppt pﬁlngﬁiﬁg‘ée a@ellogil%ﬁ metal FHENEIAREOE GRC  he

di sc-l.i ke regRudiRg FRdihtmaceH#dinae to the present .enbodinent is inserted,
and printingﬂisrperforned on the | abel surface of the inserted optical disc

49 2. Spécitflédi |y, as shown in Fig. 23, the optical disc device 10
includes the tra I NG 3 i nount i ng
Yrr®i g DedYe %o‘kxéeagsgiﬁiily Qxﬁ?% oPDepRATR )ﬁgkgfa/olgaffé' (tt§. %’e

unit according to the present e ment, the print spi ndl e
mot or 21, - andtaghef miewtk Vi) frokbe borgorueficollecOagihe 304 B! ink Gk letss[ D1BOfirst The

optical o se.f 95,06,550 bR B b O maml g L (o he,
t he .. conf eRgurddaglacolip enievt sply theteldirbdogrige | $20mthdidgh parstisbnd decond
cxanpl eq i N Lhat ot 1490 %L 0e SePLLots. Bl S8 17 ANGPT, L gY MR n body
, ground potential.
[0141]
In the optical disc device 1A having the above configuration, the electrode
plate 102 is high potential, and thus the ink droplets are induced to the electrode plate
20 102 side on the high potential side, and attached to the surface of the electrode plate
102. The tray main body 14 is the ground potential, and thus the attachment of ink
droplets to the surface of the tray main body 14 can be suppressed.
101427
According to the optical disc device 1A of the first example of the present
25  embodiment, the contamination of the interior of the dise drive by the scattering of
mist can be prevented by absorbing the mist of ink droplets floating inside the disc
drive to the electrode plate 102 applied with the high voltage. In particular, in the
first example, the electrode plate 102 is made high potential and the tray main body
14 is made ground potential so that the mist is induced and collected on the upper
30 side of the optical disc 2 (label surface side}, and the mist can be suppressed from

floating to the lower side of the optical disc 2 (recording surface side). Therefore,



10 also fiinctions as the mst inducing unit 101C according to the present
enbodi nent. In other words, in the optical disc device 10, the high voltage
is applied not only to the electrode plate 102 and the tray nain body 14,
but also to the optical disc 2 itself fromthe high voltage power supply
unit 1030, so that the m st of ink droplets are al so adsorbed to the
surface of the optical disc 2. 15[0151] In the optical disc device
10 having the above configuration, the ink droplets are induced to the

el ectrode plate 102, the tray main Bédy 14, and the optical disc 2 side on
the high potential side and are attached to the surfaces of the el ectrode
plate 102, the tray main body 14, and the optical disc 2 since the

el ect rode pREPEiNEGD heppliqahdisg dexipe ddi eprigdnativn of dndickirearopeédeal theli sc 2 are

hi gh pot enti  SING 1 ORS.. | i drd v nd.the.optical disc
2 itself arggggggﬁ E%%?%E?fg¥?$%ﬁ£9§f?hc 2%%%h5%u%ﬁ%n§?oﬁﬁg $"%0 such
portions canodyeldsuppicdsaibdhe 08 2isc Acenbdpmgented. t hetheptdreahe difse devi ce 10

of the third; le.of th resent 25 .enbodinent, .t contam nati on of the
“hteror of OB Car 58 eritslel RS Vw2 pERPRG! BFC et e obiet Sl ent ed by
col | ecti Ag thb witst wihei wly daiopbat $4 hhoat & ngphi MsdisRyt dTeedioSGudied ve to the

el ectrode plate 102 he tr in body 14, and the optical disc 2 applied
with the hiaﬁavgé?%@%%g?mmﬂg%ngular, inthe third exanple, the optica

di sc 2 itseldisk}s nade high potential in addition to the electrode plate 102
and the tray_maip body, 14 30so that the m st is induced and collected at
the optical “BF%Hding qpfiga i dvéredR seHedinpisepcast @erplistbel surface side) and
the lower side atrpkbgiRERIRNGTN: dhEN8RE dev@d BLRE WllaSLrib@Ns 30Dy SUPPT essed
fromfloating in a wde region in the disc drive. Therefore, according to

t he optilal c¥imple ofdhs disc duyicetdseordios &4 Bieltasyntoinbedintainivilatdforeefio t he opti cal
disc 2 itse i oy s ner ! . hef]rst second exanpl es,
but the coIF&E??ngﬂ%ﬁ%ﬂ%9§egﬁééﬁgygggﬁ%ggg%q%%gﬁﬁ%%%%%%g?%Ff(@FgenhanCed
from t he seegwrdlexXdplis deamkcbirties Goht pricnatmliedinght.t he di sc drive by the
scattering §§4%Lst can be effectively prevented. 1 0153l In the
present enb &i nt, an exanple in whith the print head 31 is grounded (O
V), and the vol t age ofiéealidisc deRick VB it 5 depplin egdich s dpecLlirRebisaadmgpt at e 102,
the 10 Hray mai _n bod¥ 1§, ﬁgd th .ogﬁical di sc 2 has been descri bed, but
not 11 miited FHEFEPE! 16 ASET KRGS PATPOITABES Fule BESRbBIPERTEd ¢ he

el ectrode phsaherddn@phibhe piabiagenhaying saRebakk it RRR8ES @it 0 the

el ectrode plate 102 (e op osite from-2 kV) may be applied to

( 9., - 2 kV ; . R
the print héad>Biedlappiywhdt fgelt §e Chteal pke devdis B scidem@etie mi st M
di schar ged fdapmddierdpichity Reath ShmplySs dihendth : easily
i nduced to tﬁe elgcttgdeg | ate 102phavi%gga vo|§%%§§gFQ§Fg#%§e%§ polarity
by appr opr i &tceiny egbadinag ehpring beasntli, dlespisflettgonsiti md the adsi3dduaing t he
el ectrodg ph@lgn¥8201.ch as applying a greater potential difference, and

hence the m st M can be nore effectively adsorbed.
[0145] :

is

The optical disc device 1B according to the second example is similar to the
optical disc device 1A according to the first example in the configuring components,
but differs from the first example in that not cnly the electrode plate 102 applied with

25 high voltage by the high voltage power supply unjt 103A but the tray main body 14
aiso functions as the mist inducing unit 101B according to the present embodiment,
in other words, in the optical disc device 1B, the high voltage is applied not only to
the electrode plate 102 but also to the fray main body 14 from the high voltage power
supply unit 1038, so that the mist of ink droplets are also adsorbed to the surface of

30 the tray main body 14,

[0146]



[0154] 20In the present enbodi nent, an exanple in which the electrode plate
102 is attached to the | ower surface side of the chassis plate 17
configuring the housing 3 has been descri bed. However, the attachnent area
of the electrode plate 102 is not |limted thereto. In a case where a
structural object is further arranged on the | ower surface side of the
chassis plate 17, the electrode plate 102 may be attached to 25the | ower
part of the structural object that becones a space where the m st M passes
facing the |abel surface 2a of the 6ptical disc 2. [0155]

Furthernore, in the present enbodinent, the voltage is preferably applied
fromthe high voltage power supply unit 103 to the electrode plate 102 so
that the 30i nt endt thF 8fticeldise|daties LB havisp dthe gbpredconiiaraieyitth ¢ t he pri nt

head 31, th@rogét@ﬁemu@emqya débtro@ Wit NS £LSEL 046 PLAES 4102 o%%tlegfeat er than

or equal to 200 kVVm This is 51 because if the intensity o e electric
field is smaikhptentihbndeond apgitashed Fethpriusfacey df datretodti fift ¢4l andtie be
sufficientl : ed. . 6 : n.exper.i t _conducted by

t he invento%?gﬁ%h?%%'gﬁ%%%#?agm%ﬂéﬁﬁggggﬁ%ggé? ﬁhgﬁﬂﬁgdggFgFﬁ%%%hip bet ween
t he el eckri poidntiel dSinn¢ ethsi pytiandn tthe disotiliectidnge aptkahdsorhisag aaf f ect of the

mst Mw il be described | ow. Accor di to, the experinent, |n the
configurati%ﬁmgﬁmgﬂ%ﬂﬁz??%%@H%Fg@hggvg%§%1%F%B@ﬁ@ﬁﬁ@ﬁ UEPHGSErg. 21, the
scattering Btiatle of the m st _Mwas checked by the extent of contam nation

of the informatiqgn recordjng surface of the optical disc .2 wth the
el ectrode plate '?2"“%6%? [%‘ng“ﬁ%tdégﬁldf”ﬁ?e 15x otrhegticand et ape afride Bt r ay mai n-

body 14 as bhgdpineihd @ntefingbeuntle itdier 0o me(ERacE Llet@nRa), 8 @ | ocation
where the el ectrode plate 102 and the tray nmain body 14 is the closest as 4

mm  and ‘¥ he™PoFatdiferre niap Y yoropingiee erd of iddeonitatieatingrsids thhdisged. As a
result, theghgsub kR Shov bER 102RAE kb RGO, WRTyE CRLANEH the nigh
voltage. . In particular, in the second example, the ¢lectrode plate 102 and the tray
main body 14 are made high potential so that the mist is induced and collected on the
upper side (label surface side) and the lower side at the periphery of the optical disc 2,
15 and the mist can be suppressed from floating in a wide region in the disc drive.
Therefore, according to the optical disc device 1B, the possibility of contamination
of the pickup arranged on the recording surface side of the optical disc 2, and the
contamination of the tray main body 14 mounted with the optical disc 2 increases
compared to the first example, but the collecting ability of the scattered mist can be
20 further enhanced, and the contamination of the disc drive by the scattering of mist
can be effectively prevented. '
[0148]
<Regarding optical disc device 1C according to third example>
The configuration of the optical disc device 1C will be described as a third
25  example of the disc device according to the present embodiment with reference to
Fig. 23. Fig. 23 is an explanatory view showing the configuration of the third
example of the disc device according to the present embodiment.
{01497
The optical disc device 1C is a device in which the optical disc 2 serving as

30 one example of the disc-like recording medium according to the present embodiment

1s inserted, and printing is performed on the label surface of the inserted optical disc



[0157] 15[ Table 1] Applied voltage [V] Electric field [kV/m Determ nation

Extent of contami nation o o x Plenty of ink mst attaches. 400 100 x Plenty
of ink m st attaches. 800

49

2. Specifically, as shown in Fig. 23, the optical disc device 1C includes the tray
main body 14 serving as one example of 2 disc mounting unit according to the
present embodiment, the print head 31, the spindle motor 21, and the mist inducing
unit 101A, 1018, 101C,

5 [0150}

The optical disc device 1C according to the third example is similar to the
optical disc.devices 1A, 1B according to the first and second examples in the ... -
configuring components, but differs from the first and second examples in that not -
only the electrode plate 102 and the tray main body 14 but the optical disc 2 itself - v

10 zlso functions as the mist inducing unit 101C according to the present embodiment.
In other words, in the optical disc device 1C, the high voltage is applied not only to .
the electrode plate 102 and the tray main body 14, but also fo the optical disc 2 itself =~
from the high veltage power supply unit 103C, so that the mist of ink droplets are ...
also adsorbed to the surface of the optical disc 2.

15 f0151]

In the optical disc device 1C having the above configuration, the ink
droplets are induced to the electrode plate 102, the tray main body 14, and the optical- -
disc 2 side on the high potential side and are attached to the surfaces of the electrode - -
plate 102, the tray main body 14, and the optical disc 2 since the electrode plate 102,

20 the tray main body 14, and the optical disc 2 are high potential. Since other
portions in the dise drive and the optical disc 2 itself are ground potential, the
aftachment of ink droplets to such portions can be suppressed.

61521

According to the optical disc device 1C of the third example of the present

25 embodiment, the contamination of the interfor of the disc drive by the scatfering of
mist can be prevented by collecting the mist of ink droplets floating inside the disc
drive to the electrode plate 102, the tray main body 14, and the optical disc 2 applied
with the high voltage. In particular, in the third example, the optical disc 2 itself is
made high potential in addition to the electrode plate 102 and the tray main body 14

30  so that the mist is induced and collected at the optical disc 2 itself and on the upper

side (label surface side) and the lower side at the periphery thereof, and the mist can



200 A M st attaches, but reduces. 1200 300 0 Mst slightly attaches.
400 (c) Few msts attach. 2000 600 (c). Few mists attach. [0158]

- 16

i5

.20

30

50

be suppressed from floating in a wide region in the disc drive.  Therefore, according
to the optical disc device 1C, the possibility of contamination of the optical dise 2
itself slightly increases compared to the first and second examples, but the collecting
ability of the scattered mist can be further enhanced from the second example, and
the contamination of the disc drive by the scattering of mist can be effectively
prevented.
{0153]

In the present embodiment, an example in which the print head 31 s
grounded (0 V), and the voitage (e.g., -2 kV) is applied to the electrode plate 102, the
tray main body 14, and the optical disc 2 has been described, but is not limited

thereto.  For instance, the voltage may be applied to the electrode plate 102 and the

© voltage having a polarity opposite to the electrode plate 102 (e.g:; + 2. kV opposite

from -2 kV) may be applied to the print head 31 to apply voltage.to the ink droplets
N and the mist M discharged from the print head 31. Thus, the mist can be more
easily induced to the electrode piate 102 having a voltage of different polarity by

appropriately setting the potentials of the print head 31 and the electrode plate 102 .

such as applying a greater potential difference, and hence the mist M can be more

effectively adsorbed.

{0154}

In the present embodiment, an example in which the electrode plate 102 is
attached to the lower surface side of the chassis plate 17 configuring the housing 3
has been described. However, the attachment area of the electrode plate 102 is
not limited thereto. In a case where a structural object is further arranged on the
lower surface side of the chassis plate 17, the electrode plate 102 may be attached to
the lower part of the structural object that becomes a space where the mist M passes
facing the label surface 22 of the optical disc 2.

015571

Furthermore, in the present embodiment, the voltage is preferably applied
from the high voltage power supply unit 103 to the electrode plate 102 so that the
intensity of the electric field formed in a region of the print head 31, the tray main

body 14, and the electrode plate 102 is greater than or equal to 200 kV/m. This is

1600



As shown in table 1, the effect of mst collection was obtained at the
electric field intensity of greater than or equal to 200 kV/ m Furthernore,
it was found that the m st can be sufficiently collected to an extent the
m st Mbarely attaches to the 20information recording surface of the
optical disc 2 at the electric field intensity of greater than or equal to
400 kV/im [0159] 52 plate 102 and the tray nmain body 14 are the closest is
set as a reference as a definition gf the electric field intensity, whereas
the gap (spaced distance) is set |arger than 4 mm such as between 7 and 9
mm at the recess of the disc nounting surface 13 in the tray main body 14.

Thus, in the experinent, |ocations re t el ,c field intensity of
the | ocati ¢KauE ¥ i 1ﬂ§°PSi&YrP§ﬁhf‘oF1‘3férq%§Qgt‘%%%@&f%ﬁ&ﬁ&gﬁmvﬁ e Mtric field
intensity ofcdabligndiexbsinrtiependiing.on the difference in locations at the
vicinity of the optical disc 2. Therefore, if the electric field intensity

at the | ocdfP13dh of weak electric field is set as a reference, the effect of

sufficient m st i gncan.be.00La.ped Bsml ongnds dMee ipkansity of the
electric field ig}%g%reglg{ser tnha t::oraequalu to 100 10 IIEV/ m a?lc}i) nore preferably

gr eat er % hanveptiore qagaddingoth@ @€atiowtiip YEOE60The Sevtn dicknisdiiyerd] the In the
optical disc,device 1, accordi . f. i f. pr esent

i nvention a“&%%“?%%%d %dt%(g\gllél,g eg‘eﬁg{%gdﬂ%ﬁwdﬁg%%idﬁgng%e@%t %gf%gﬁ% st Mand
adsor bi ng 1b #Hcheperinsdat, M the coifauetiectiitbdertiphlatie 02 1 Anesctibg Usinge appl i ed

with high valtage is used to.prevent contamnnation of .the interior of the
disc drive Iﬁ% htge ?@ﬁ??‘gﬁdﬁé’f% Hfiﬁg\& it e%“.d bﬁi%}rfgﬁeml LR hod,
arrangi ng tdrencah@ehdiodecpliafeaud? odthe biiteal dipe Plvih the bRZArfdaglaregl (20t he | abel
surface (upper surf_a‘ceé_ of the chﬁxi cal di %%65 A s consid rggd as the basic
ar r angeHent 25 BpisnEd b aieh valtagh an i SRGRAE MR dbE* BHee %qt‘@‘@%r d&Bftate 102,
T the gap (spaced distance) at a location where the clectrode plate 102 and the tray

main body 14 is the closest as 4 mum, and the voltage to apply to the electrode plate

102 is changed. As a result, the results shown in table 1 below were obtained.

[0137]

15 [Table1]

Applied voltage Electric fleld | Determination | Extent of contamination

(V1] [kV/m] e

¢ ' 0 X Plenty of ik mist altaches,
400 100 X Plenty of ink mist attaches.
BOO 200 FANIE Mist attaches, but reduces.
1200 300 O Mist slightty attaches.
1600 400 © Few mists attach.
2000 600 o Few mists attach.

[0158]

As shown in table 1, the effect of mist collection was obtained at the eleciric
field imtensity of greater than or equal to 200 kV/m. Furthermore, it was found that
the mist can be sufficiently collected to an extent the mist M barely affaches to the

20 information recording surface of the optical disc 2 at the electric field intensity of
greater than or equal to 400 kV/m.
[0159]
In Table 1, the gap (spaced distance) at the location where the electrode



[0162] As shown in Figs. 19A to 20B nentioned above, the m st M

di scharged fromthe print head 31 diffuses in the drive in three steps (1)
to (3) below, as shown 25 in Fig. 24 and Fig. 25, focusing on the flow of
mst Min tinme of outer circunferential printing of the optical disc 5. In
Fig. 25, the flow of the mst N and the arrangenent of the el ectrode 102
are schematically illustrated, and thus the description on the structural
objects at the periphery of the optical disc 2 such as the top plate 107
and the tray main body 14 is omtted: 30(1) The mist Mrides on the flow of
air by the rotation at above the |abel surface 2a of the optical disc 2,
and scatters tomard% t he downs Sld the 53 rota |n di rection of

the opti cal P S&% 2n¢ ¥k B3y ﬁa@s%wﬁ&& G cgsm Is set @5ya $f M rides on

the flow of gahfiog QN eH-adi@etiAtell h@te@isﬂewﬁﬁma% hge gai (s@@dcd dhﬁaﬁm% ane t he
structure of the housing 3 at the_periphery t ereof, and diffuses through

the entire keasiayt 3 pishos beivgen 72oR) M) hegpgys Thibe §iss Mmayritedes on t he
flow of air méesmg etV 4R 8o fﬁpr TBLd, ANhE %%Igieﬂtglo%&%[ofn@%et@@het he side

opposite to the la surface he optical disc 2 and not only above
the. |ab&l slentfafied Zaen@lfry phise dpetiemls scnagf@ than emeliveli efabgiddatimicgh t he

entire housj 3 F t he
structure i !?11 ﬁ({@/&ﬁe%lgldefg%geo%gf%l%?eﬁ&%% %e&%{fg H|¥ %gaiﬁﬁfﬁt e:cgh vol t age
is arr angedvmmtjz higth¢ opicgldace. 1GHersﬁodezf&mcht<:h@ frldsintehbiiysit dddorbed to the

el ectrode pl 02 ion eff i.s_hi gh when the
low of & heohi ek ke s 5eiar 8 1y Heritedr Sebfevirelhe! sdeBpthe ot

lim tgd tg Bedngnaads erﬁeﬁth&ﬁﬂ&isﬂyoﬂtﬂmeel@h&dﬁdﬁ)d@r@teﬁt}ﬂn aga;paz?md%a he ni st I M
notasre e e 10 the side of the optica
disc 2 gﬁéfé')éa%ﬁ%%fﬁam?%a %%‘"319 %ﬁ?@@%\ﬁék&?‘ér mation recording surface)
si de of theg@@@]l cal disc 5 fromthe side, as shown in Fig. 24, even if of

smal | anount Furthernore, the mist Mdiffuses to between the optical disc 5
and the tra{SooWamioBBay! 14, rides on the flow of air that passes below the

i nformation recorgl W Pptical dise device 1.according to the first embodiment of the present
invention described above, a method of inducing the scattered mist M and adsorbing
15 the mist M to the electrode plate 102, and the like applied with high voltage is used
to prevent contamination of the interior of the disc drive by the scattering of the mist
M,
[0161]
In such method, arranging the electrode plate 102 at the top plate 107 facing
20 the label swface (upper surface) of the optical disc 5 is considered as the basic
arrangement with respect to the arrangement of the electrode plate 102,
[0162]
As shown in Figs. 19A to 20B mentioned above, the mist M discharged
from the print head 31 diffuses in the drive in three steps (1) to (3) below, as shown
25 in Fig. 24 and Fig. 25, focusing on the flow of mist M in time of outer
circumferential printing of the optical disc 5. In Fig. 25, the flow of the mist M and
the arrangement of the electrode 102 are schematically llustrated, and thus the
descripticn on the structural objects at the periphery of the optical disc 2 such as the
top plate 107 and the tray main body 14 is omitted.
30 (1) The mist M rides on the flow of air by the rotation at above the label

surface 2z of the optical disc 2, and scatters towards the downstream side in the



surface, and fl oats between the optical disc 5 and the tray main body 14.

[ 0165] As shown in Fig. 26, the optical pickup 23 is arranged so as
to face the information recording surface of the optical disc 2 at the
position of the cutout 76 25 (see Fig. 4) of the tray main body 14 on the
| ower surface (information recording surface) side of the optical disc 2.
Therefore, sone of the mst Mdiffuses between the optical disc 5 and the
tray main body 14, rides on the flogéof air that passes bel ow t he
information recording surface, floats between the optical disc 5 and the
tray main body 14, and floats in the vicinity of the optical pickup 23. The

m st M 300f art t r eof, 0 an optical conponent
such as the % @‘T gﬁé’pﬁg"’;gﬁ‘f %Of g%?elg?’ikup 23, and may
consequently degtze}craehimmeﬁ@raitﬂ@ﬂaﬁ@fm%emwmm a@ pard grignce of the
optical disc¢ drive such as Iower, the transsivity of the optical system

[0166] As sH&wh 2t Ui grucse of Hig spipedl atdi%lk}ﬁfﬁ’h%’ ihﬁfépfh&é diffusisckup base

230, a 5 nmana @egggyh(%ggi 3mbgpp%§tlgﬂelgllﬁns 232, a fixing base part 233,
a supporting plate 5r|ve coil 235 a yoke 236, a magnet 237, and a

pi ckup cdver 238(3)'%9 %ish%ﬁéﬁa@éﬂ@ﬁo"i of 86 upsel iefépvaﬂm elkupataeedi ng

mechani sm ( t the
obj ective Ilgg(}srdlggg%ﬁéen(gl& 3 @Q%ﬁg?%@(ﬁ@%ﬁl S c?gﬁ"ﬁ%ggcam %iﬂgported in a
freely OSC|NHaan@0wamﬂéﬁmiﬂm@he2ﬂoﬁ@cpmnmléﬁczamduhﬁmﬁ$ﬂmmghﬁ®tracking

direction) and Q he arrow b (focusing direction) at the
fixing baseenﬁ)ﬂaertfou‘a%gg?]‘g febcl Seg%ie y§ attached to the pickup base 230 by way

of the suppp)rusa]ng pI at.e. 234 The drive coil (tracking coil and focusing

coil) 2 i's sec yatt ached to the The ke 236 is
T olfthe oF LB hal i 3RS aeE (i YR F e G b b a5 e
magnet 237 {8h Bigh a6hedisteradfd oh e WPkiere28B sidvher®e when kh@osriwo signal is
prOV| ded froma servo si eneration circuit (not shown) to the drive

coi | 235, tHecksirdp P@t@b@gyth% sogrgiep effest @lsthy gt %lsdil&be\‘:dﬁfiﬂd# v ehe arrow a

and in the gireghiQR.Qfifhe arrow b by the change in magnetic force, and
the tracking Ofel’atl on and the focusing operation of the objective | ens 232
are perforrr{%‘fdl6 IThe pi ckup cover 238 protects the drive unit (actuator) of

the 20 ,pptical ﬁﬁ@aﬁq 1&?@@15 gﬁ'tslﬁni.’tegitgﬁein rgé};emlg%liﬁ R e gy ent ed from

‘entering|n5|de rrve by covering e entire drive unit with the
pi ckup covepla2382, aﬁdthhmu@.mﬂbrald@rm%ﬁ@rci.qmg@mgel@?didmethelsidghf exit from

the objecti e lp?naﬁ cuchZ Iaxsld fggésngrgmiﬁ" tot Exg lgxivgrkslilutr)fageoi/izengornzia%%h Je(%% nz
surface) sice of the optical disc 5 from the side, as shown in Fig. 24, even if of small
amount. Furthermore, the mist M diffuses to between the optical dise 5 and the fray
20 main body 14, rides on the flow of air that passes below the information recording
surface, and floats between the optical disc 5 and the tray main body 14.
0165}
As shown in Fig. 26, the optical pickup 23 iz artanged $o as fo face the
information recording surface of the optical dise 2 at the position of the cutout 16
25  (see Fig. 4) of the tray main body 14 on the lower surface (information recording
surface) side of the optical disc 2.  Therefore, some of the mist M diffuses between
the optical disc 5 and the tray main body 14, rides on the flow of air that passes
below the information recording surface, floats between the optical disc 5 and the
tray main body 14, and floats in the vicinity of the optical pickup 23. The mist M
30  of one part thereof sometimes attaches to an optical component such as the objective

lens 232 of the optical pickup 23, and may consequently degrade the recording and



251 n nost cases, the pickup cover 238 is nerely mechanically arranged to
prevent dust and dirt fromentering the optical systemin the related art.
However, in the optical disc device serving as one exanple of the disc

devi ce according to the present enbodi nent, the optical pickup is prevented
from being contam nated by the mst N floating between the optical disc 5
and the tray nmain body 14 by setting the 30potential of the pickup cover
238. [0168] 55. The main dr%plet N and the mist Mof the ink

dropl ets discharged fromthe print head 31 are in a charged state so as to
be induced to the potential of the m st inducing unit 101 having the

el ectrode plate 102 lied with.high voltage. .The attracti.on force by the
ol octric f1EPaHEPedireng TP ioard S8 1 GRe PreRest R € wi L
respect to thepdewpmand direction or the upward direction of the slope of

t he spatialoguﬁctric field generated between the print head 31 and the m st
i nduci ng uni®%8o1. Therefore, in the present enbodinent, a force of

avoi di ng the optirxgahodl GKUP 23 HeQfptitREkAOLI GRNLREs & PRIINLAE oY, Of at | east
the optical pickup 23) is exerted on the mst Mfloating between the
optical di sEomblerRedy REl. e afieriar FopadR: aiiinshasgPihe’ 310 SUPeTiasisdn force by
the elect rigf Lokl JNOGLTOMR 2686, Hagle Mo BALI HARELGERS! hepopti cal disc
5 and the tray main body 14 can suppress the contam nation of the optical
syst em of - t hickupphase 881 pi ekpisd28.a pORIBOfeeding myshaishi tnog ghvigur Bkd on wil | be
herei nafter ry th t] ' o) Ih68S 5 C serving as
exanpl es OfH@ﬁ%ﬁh$§§q%g€%gébﬁggg?@ﬁﬁgt@%ggﬁé %%%ggﬁgegﬁg%aﬁﬁgﬁ%amﬁth

ref erence tbtodyi2g! iPBudled kidgupBOied B glre@Boscdllating expleamatho digectibewf showi ng a

configuratign of an optical. di.sc device 2A servi, as_a first .exanple of

t he dis&gdegfd%mﬁbEéP%%ﬁﬁ @8mbﬂézﬁgé§eﬁ% ﬁ%%ﬁiﬂg ?ﬂﬁﬁgé(ﬁﬁu?@%an

expl anat or yd?{chW)?agﬁlWﬂﬁtg}glamﬁq}aﬁinglﬁ:ﬁbé szaauxetydaa@clﬁmd malpicgﬁ;ssasdew ﬁ e 2B
serving as a seco exanpl e of 20 the disc device agcording to_the present
enbodi ment . DX otity fiaper ERPF atat oy WTRW SHEW8GOR 2R01FIE St on of an

optical  di se30R%EGRIY RBIVIONE: ASvbid isﬂd?c‘hs@xml RLoN34 hendiisk evi ce
according to the present enbodinent. [0170] <First exanple> 25First, as

shown i n Fi gickupgasaHé sispthtiafociye e ey PEe2PA T3e mrmekaimpt d2pkeddhi ch t he
st i nduci B5 O T oLOID A R R e Lo SR ket ) ol rage
is applied bycuitheothihghny ol hagdvpevikr3S dpnpvapi body 03D osdllatéreinethect r ode
D a1, 502, S SGER 0oL vty Ly LS UBL o5, DR hBagili ool 1 5o 2
: force, and the tracking operation and the focusing operation of the objective leng 232
are performed. The pickep cover 238 protects the drive unit (actuator) of the
20 optical pickup 23. The dust, dirt, and the like are prevented from entering inside the
.. disc drive by covering the entire drive unit with the pickup cover 238. A

through-hole 239 for passing the laser light exit from the objective lens 232 is

formed in the pickup cover 238,

0167}
25 In most cases, the pickup cover 238 is merely mechanically arranged to

prevent dust and dirt from entering the optical system in the related art, However,

in the optical disc device serving as one example of the disc device according to the

present embodiment, the optical pickup is prevented from being contaminated by the

mist M fleating betwesn the optical disc 5 and the tray main body 14 by setting the
30 potential of the pickup cover 238,

[0168]



30cover 238 of the optical pickup 23 is ground potential (0 V). [0171]

In this case, the potential of the pickup cover 238 is the sane potenti al
(0O V) as the potential of the print head 31 according to the charged state
of the mst M and thus the attraction force in the direction towards the
optical pickup 23 does not generate with respect to the mst M As a
result, the mst Mfloating between the 5 optical disc 5 and the tray main
body 14 diffuses inside the housing:s3 w thout approaching the optical

pi ckup 23 while riding on the flow of air passing under the information
recording surface on the side -opposite to the | abel surface 2a of the

optical disc 2. Jheref i { e opl i gal 4 di I 2A of the
first exanple, the %aﬁ ?%)gliﬁg%g?éh%@?t ?}t/iﬁoéftﬁg&pipfl)g}é}k%%idé%h%gezdgﬁ%*é%%be prevent ed
from bei ng tchant diareah edhixged fige 9o 8¢ toMbef thdatd ngthb ebwetan of the nogt i cal disc 5

and the tray.nain 14 wi,t hou el sor.bed .by, .t he el ectyode plate
102. [0172]1X4“ﬁ’~nt‘3-H‘&ll%ggilih%"é?g\ﬂdéﬁes%‘%‘éﬁb?l %%géﬁﬁi SPPI e““‘?‘i high ¥ ’%éﬁpﬂéh,e t he

pozsi Ei I : tﬁat@f:tion fﬁrce%ﬁ‘;@wd’l@ﬂﬁffl 10 mm@yanﬁlem emplfaeNSzgdli(rmqgmklMt or Idaser .
and the Jike . in the optical 15systemof the optica i.ckup gets danmage
due to di schflrgepepide Itwaéi@“faﬁe‘iﬁf’%%ﬁt YRV LG @ F}ﬁggkl"cpﬁé’%g’ﬁti cal pickup

23 is al so grousd.RoteRk@kadlOeeen [HELE3F hendeniond uexarPl@xidext, as shown
in Fig. 29, the optical disc device 2B is an exanple in which 20 the print

head 31 and®heliersigrenaitie oWyt cpodimenty . dbive chetdering &e opdealpickuphe ni st

| nduci ng uryt biSenfr HeAReRAt B fedlt Hcforflical pickuf Y]y @ 8xdMGhn YRI tage is
applied by tgh(grlﬁc?egﬁbt\s/egl trgié'e Sowgr sgepglty uI%ic% pio%]lé) t)oI t}ﬁé egpgct rode pl ate
102 att achedist bt fibréing diecers thef aptiesl (dagr § ande thieatsiy nigait fhedw pé iusiag thti sc 2) si de
of the p pl.at. 07, he. pi.cKup.( 238 he. optical .pickup 23 is
t he pot {edr)lt i %ﬁa“%@? éo.ﬂfe @}g&g\%m%ﬁ%eﬁ% ?g%g%g%lézr ?‘fsg%{%m%“sn%%ke&%?ecet rode plate
102 of the dntisdl diseduerddhe urdytmdd bBdy 14 cot Rerpravarntidscontdnéndtioglvfvigl t age i s

pover _suppl SPGHREEDIE G IPRE b bkup cover 238 Lhe high vol tage. pover
supply uni t{ol8E, and the like configure the m st inducing unit 101E for
' nducing the m Stfhcysspeciﬁc configuration will be hereinafter described for the optical disc
15 devices 2A, 2B, 2C serving as examples of the disc device according to the present
embodiment with reference to Fig. 28 to Fig. 30. Fig. 28 is an explanatory view
- showing a configuration of an optical disc device 2A serving as-a first example of the
disc device according to the present embodiment.  Fig. 29:is an explanatory view
showing a configoration of an optical disc device 2B serving as a second example of
20 the disc device according to the present embodiment. Fig. 30 is an explanatory
view showing a configuration of an optical disc device 2C serving as a third example
of the disc device according to the present embodiment.
[0170]
<First example>
25 First, as shown in Fig. 28, the optical disc device 24 is an example in which
the print head 31 and the tray main body 14 are ground potential (0 V), the mist
inducing unit 101D is a high potential (e.g., -2 kV) as high voltage is applied by the
high voltage power supply unit 103D to the electrode plate 102 attached to the lower
surface (surface facing the optical disc 2) side of the top plate 107, and the pickup
30 cover 238 of the optical pickup 23 is ground potential (0 V).
10171}



30[0174] 57 kV) as the potential of the electrode plate 102 of the m st

i nducing unit 101D according to the charged state of the mst M and thus
the attraction force in the direction towards the pickup cover 238 of the
optical pickup 23 strongly is generated with respect to the mist M As a
result, the mst Mfloating between the optical disc 55 and the tray main
body 14 is induced by the electric field generated between the print head
31 and the m st inducing unit 101E.brought close to the optical pickup 23,
and ulti mately adsorbethby the plckup cover 238. As the mist Mis adsorbed
by the pickup cover 238 the mst Mis less likely to enter the opti cal

systeminside t r astRepisg M is pull ed
towards the pic coaéeer 1@%@@5&% plc &]Q jﬁﬁel&ﬁ? st Bl%aeﬁt e?s ?/‘nm de the
optical pi ekiip paBunti hﬁh@pﬂﬁtamdrﬁatanmﬁmg totth@cmtgeéﬁaﬂewéthbeng M3adcan be

suppressed., Therefore, accar %Vn the o cal of the
second exaﬁlﬁﬂgég e gfactept P ’@8Im @Eeﬁf%?b d%t ORYS 4 Bw ]% ggescz;@ﬁ be

prevent ed fg&&@ﬂt@%iﬁ@es&&m{aﬁ% nated bys ilﬁa@u}mtﬁﬁt thM ﬁ@tmglgeﬂwertrv@en t he
optical. disc and t

e tray main ho 1 vvlth in dsor bed by the
el ectrode pPates IE025 afﬂi[*’@l“?@]mam 505’ qgﬁ?ﬁ‘ﬁ&?ﬁ a{lil” g “‘Sg’ﬁé T‘h%"?r ode plate
102 of the B}Bééch&ﬂé(?lh@wﬁai% 10 LRiiaadink be ﬂﬁOﬂlcﬂzﬂbf @t pfind helepinekup cover
238 may not be the sane poten{)lal (e.qg \%Wand the effect of

adsor bi ng  tihfermition ridording safept ek %@?V@}PO§§8‘EO BE BOES et Bfen if either
one of the c% a{?%&ai S re@r@%&or&ﬁg LOWRY ofthal 9@9 d@scd N AAohenkial s are the

sane 20 pol e second exanple, the effect ofq}noreventl ng
cont am nat |axmpié ﬁhhepmqat poah okt ewﬁce]a‘mcf@@ Burar herpreprenh &ed Bizappl yi ng

R ol 298n ik Sy B Bl HF AL AEG BN A Moo BANRL b BEEOT) Of L1

pi ckup r oun tfe upper s ace portion (‘periphery of the
~objective Iubﬂﬁ1Qarahomﬁeiﬁgmism’bakbmh@dmemdéﬁ&e 1pD176] 25 <Third exanpl e> As
shown in FI{% ﬁ the optical disc device 2Cis an exanple in which the
print head 12dnd t he tray main body 14 are ground potential (0 V), the

m st inducing unid {0dEAcks dRc Medibe At entheakirst e:xgnple e kadssidRtyhefyh vol t age

is applied by the high vol agep upp nit 103D to,the el ectrode
plate 102 a?q@%%‘éloféntf’??éﬁ "o %B‘?BF‘T‘@B‘@O ?gﬁrf"’é‘ég‘eﬂé{?llﬁ ¢ A8t i cal disc

2) side;of i@@mt&%a%ﬁ&ﬁ phe@dp 2F B&ME&[ Bue tbm%cﬁﬁrﬁdﬁb' RvERVEE pRG& of the
optical picKup 23 is the potent] al g i +2 dk ent?afl Gt\r/]e 58
: cover 238 covering the optical pickup 23 is also ground po CV)
01731
<Second example>
Next. as shown in Fig, 29, the optical disc device 2B is an example in which
20 the print head 31 and the tray main body 14 are ground potential (0 V), the mist
inducing urit 101D is a high potential (e.g., -2 kV) as high voliage is applied by the
high voltage power supply unit 103D to the electrode plate 102 attached 1o the lower
surface (surface facing the optical disc 2) side of the top plate 107, and the pickup
cover 238 of the optical pickup 23 is the potential {e.g., -2 kV) of the same polarity
25 as the electrode plate 102 of the mist inducing unit 101D.  In other words, the high
voltage is applied to the pickup cover 238 in the second example by the high voltage
power supply unit 103E, and the pickup cover 238, the high voltage power supply
unit 103E, and the like configure the mist inducing unit 101E for inducing the mist
M.
30 [0174]
In this case, the potential of the pickup cover 238 is the same potential (-2



opposite polarity as the electrode plate 102 of the m st inducing unit
101D. In other words, the high voltage (e.g., +2 kV) is applied to the

pi ckup cover 238 in the third exanple by the high voltage power supply unit
103F, and the pickup cover 238, the high voltage power supply unit 103F,
and the like configure the m st inducing unit 5101F for inducing the m st
M [0177] in this case, the potential of the pickup cover 238 has
the opposite polarity fromthe potential of the electrode plate 102 of the
m st inducing unit 1019 according to the charged state of the mst M and
thus the repulsive force in the 10 direction away fromthe optical pickup

23 is genergted with tes Coll Sty My S 185 B8Mide ulibgomd st M
fl oating bé{?\sf\easeﬁhet %“’2‘"’%‘%& ?tggl% et(lﬁggé&Sp and the tlr ayS mali nltfody} 14 diffuses
i nsi de t he abeuiigig Be slorgrd state af/dk dnittHd, opt theathepitedetipn fcanint Hout

approaching.the optical pickup 2 ile r.idi . &l I passing
under the %ﬁ#@Pﬁﬁgﬁﬁﬁ%Fégﬁyﬁf‘6‘gﬁ*qggém%%gpﬁgmggﬁggg% %g F%g%g t he | abel
surface 2a af réhet Wanopts Mal AdizseuR, tandisbiel fhgtiexetved theepticdgisesi ve force
of the electric field generated pbetween the print head and.the m st
i nduci ng umi 34 fP1iesy THEe %"gjolrﬂ‘e‘,S "ﬁg‘&%?r\,% ﬁa c]teﬁmgﬁ{gféo%f’?%g? %‘étiwf%n #evice 2C of
the third exaimhes! 4lenaRki i6dlcing)sk @M brolifie citkatol teadptipilokdupp 28 can be

prevented from bei ng contani nated by the mst Mfloati b en the
optical di sedslinnigiytadeoreeddy ReniFupSeRe 128 witsHeAish¥ 1ﬁ@£§ﬁ’§§%’%§ﬂ by the

el ectrode %3%&"8@%&%%, AOMEBMM is less tkeh® R0k RS btlealofysieheingheadr ode pl ate

102 of the Inducing unit 1019 and the potential of the pickup cover
238 may notopbe! plebupdt e fititrmgre, 4. the mist M/isgrided wasds Uyt P O¥ffe absol ut e
val ue, and t.he..effect,of .nOyi oSt aney, 39, e bheminesy ical pi ckup
23 can Bo d;tgﬁﬁévné%%g“?¥9¥ﬁg&§§§§fﬁFZ%G%1ge of “gither one of the

potenti al s ths olgeeiat kns 032 sinetlel sepprassed. ofilerafore hesoplineentthapmsicalr dscof opposite

polarity. [0179] [Third epbodi t] .. Leal.. disc device 1
accor di ng- t VFﬁéBﬂgﬂgﬁaﬁ Eﬁ?ﬁgﬁgwé?ﬂ?%@”%FE?E%{“%%@&%%% ?gﬁwggicribed
above, a nmepbediedfiohndugicagathecsbaiht efed foaing bowehahebpaerdse pl ate or
the like applied with high vo ta%e an QJgf%ting%hel 3%5 is used to
prevent  59anESHERICHER YOOR LGP PPIRE &PIOFC B E RECHRCE 8ri“Pe by t he
scatterifg gfi7y;he m st of the ink droplets. An optical disc device 3A

serving as an exanple of the disc device according to a thi epbodi ment of
the present inveﬁﬁ?Gﬁ@ﬁﬁiﬁémﬁ§§@P?%é@mH§? ﬁ?§m€dﬁﬂﬁﬁﬁﬁﬁﬂgﬁggaﬁﬂg behavi or

of the ink Lg p&@ﬁﬁaﬁ & tin@ﬂc%%@%f@@@m@f RRSE the shi@bothhRl felk -2 §V), and
the effect of adsorbing the mist M 1o the pickup cover 238 can be obtained evern if
. either one of the potentials is higher or lower as long as the potentials are the same
20 polatity. In the sccond .example, the effect of preventing contamination of the
optical system can be further enhanced by applying high voltage enly to the side
surface portion {or one part thereof) of the pickup cover 238, and grounding the
upper surface portion (periphery of the objective lens 232) of the pickup cover 238.
[G176]
25  <Third example>
As shown in Fig. 30, the optical disc device 2C is an example in which the
print head 31 and the tray main body 14 are ground potential (0 V), the mist inducing
unit 101D is a high potential (e.g., -2 kV) as high voltage is applied by the high
voltage power supply unit 103D to the electrode plate 102 attached to the Jower
30  surface (surface facing the optical disc 2) side of the top plate 107. Furthermore,

the pickup cover 238 of the optical pickup 23 is the potential (e.g., +2 kV) of the



5 pulled towards the high potential side fromthe | ow potential side.
However, the optical disc. device 3A according to the present enbodi nent
prevents scattering of the m st by actively pulling the ink discharged from
the ink ,discharge portion towards the | abel surface of the optical disc 2
rather than collecting the mst as in the |ist enbodi nent, and prevents
contami nation of the interior of the disc drive. 10[0180] The
configuration and the effects of thggoptical di sc device 3A according to

t he present enbodi ment will be described belowwith reference to Fig. 31.
Fig. 31 is a side view showing the configuration of the optical disc device

3 2ccordi ng | 9 L Rnesent cobod et IRl A18AbLs R0 g 3t Len of gptical

di sc devi cé nent S Tig. 31, the
optical di seorthetietiph3Aiagc@rdi+agVh o dphBedpb asesitivpnboedi2opnt the §i@ device in
whi ch the optical disc.2 serving as pne, | e of .the disc-]ike recordin
medi um accd ﬂ§%¥§mﬁw§1 1@§@ﬁw%éﬁﬁﬁ FWEﬁbgﬁgmgﬁ?éW%@H?mﬁﬁgﬁﬁgwprinting cgn
be per f or megdgptlbhepd b elppiunfiaus rofhdtiherinsanbed 1ephisCaludtoS &2,
Specifically, as shown in Fig, 31, the optical disc device 3A includes a
tray 31655eﬁ95ﬁ5“§§m6&3£§%% le of a disc nounting unit according to the
present e ghrent, an inkjet head 320 serving as one exanple of a print

head according'to the present enbodi nent, a spindle nmotor 330, an ink

di schar ge auxi i brjisghsscite pdigni@40f S midkaycBsnug3iore teexenpplile polrig mi st

i nduci ng ungt accordi san I : e ~supply 350.
T S L e s AR R o e
optical di ssc@dinpti@tiablhyrzsdippordfate byst a4 spidniiliseths hefudsi@3brcetio thee descri bed

| at er, n be mount ed. 30[0183] . 60 iQp of. the, optical .dis in Fig. 31)
si de on?$he£§?ﬂ%’%ﬁ%ggﬁ gkfﬁg?%gwgﬁ%%fﬁpﬁfﬂtﬁiﬁgéégﬁ?%?h%@3%§ﬁ§a| di sc 2,
and di schar gesreblie tHeihistd2 Taatdrptrtvidae the plidi gishangehe sl men bd&1i4 owar ds t he
| abel surfac Of”tQF ﬁPtLCal d%sc 2 nount.ed on thé tray 310.. The inkjet
head 320 i s“HBVAOTREY frea st Be Fﬁna%é9éWWlI&?cP$ﬁ P&tPal> dF et i on of the
optical di SgpéoathinS®e dftidaPpidkCirangr ddig dithe 33har Whida&iddaMihdnd rom t he
outer circunferential side towards the inner circunferential side with
respect to PHEMPEMIETHnD s ondhe gido oprpsHe (¢ Srenihsl isEEIcRg2oA the | abel
surface;s| Og]ﬁi%&l disc 2 and being exerted the repulsive force of the electric field generated

between the print head 31 and the mist inducing unit 101F.  Therefore, according to -

the optical disc devics 2C of the third example, the optical system of the optical-

pickup 23 can be prevented from being contaminated by the mist M floating between

the optical disc 5 and the tray main body 14 without being adsorbed by the electrode-
20  plate 102,

[0178]

The potential of the electrode plate 102 of the mist inducing unit 101D and
the potential of the pickup cover 238 may not be the potential {e.g., -2 kV and +2
kV) of the same absolute value, and the effect of moving the mist M away from the

25  optical pickup 23 can be obtained even if the absolute value of either one of the
potentials is greater or smaller as long as the potentials are of opposite polarity.
[0179]

{Third embodiment]

In the optical disc device 1 according to the first embodiment of the present

30 imvention described above, a method of indocing the scattered mist to the electrode

plate or the lke applied with high voltage and collecting the mist is used to prevent



The spindle shaft 335 is coupled to one end of the spindle notor 330. The
10spindl e shaft 335 is arranged to pass through substantially the center
part of the optical disc 2, and rotatably supports the optical disc 2.

[ 0185] The ink discharge auxiliary electrode 340 has a function of

i nduci ng the ink 321a discharged fromthe ink discharge portion 321 of the
inkjet head 320 in the 15 direction of the |abel surface of the optical
disc 2, and reliably attaching the % k 321a to the | abel surface of the
optical disc 2 by being applied withh"a predeterm ned voltage fromthe power
supply 350. The ink discharge auxiliary electrode 340 is a netal plate

d at t f. th 3 t he i nkj et
head 920 ¢ HPBERRUHEGBL TEAD WA R bl Rar OIS 05 RB: THke Brschar go

auxi liary 20ehect I‘Z—'Qﬂ@ptﬁélodlbcs dévideeTA QBrvhgtaseanciangle &&m&dh@gdeﬁ&tﬁef ace of the
optical disc 2 and t 310, d i s arranged sté %?g n, facing the

i nk di schari§e Has {9 ® “@? Oﬁﬁﬁﬁkﬂftepmﬂﬂ“?%@@38ﬁ% ﬁpplles hi gh

vol tage (€. @mmdiGh ihad8e Qhaflod kM istcOntdied Lidtks @k BGR@IIRacABGhE sar y
el ectrode. In the present enbodinent, the power supply 350 25 is connected

to the ihk mﬂ§éﬁﬁﬁ§§iﬁh%ﬁh@@@%”@ﬂé@@ﬁﬁﬁ@eéﬂﬂpaﬁﬁﬁiﬁ@elﬁﬁ“ﬂﬁ§€ﬁﬁrge portion
321 so that??g\@alnﬁlmi%ww&%c%%?g Qemapxkdn %xo&&%tp&a@ﬁs §cg lgxggf&*ms hi gh

potenti al the ink discharge portion 321 becomes groun enti al
applyi-ng hi gh mviefl bageivels| gulling thheni dischirasd heny shadnki-fipdesze edogir ode 340

01871301 Lhe. peesent. enedlmaty the-bikdh sghargs, ey Liguy, of ect rode

340 is arrangeé € m st cing unit i'scharged from
t he ‘i nk 61ﬁﬁhﬁﬁh&ﬁgﬁgm@ntmmmm32&ﬂﬁﬂymbe£mﬂﬂmahmofmmamdﬁhmhe | abel surface
of the ti@ﬁ%)disc 2 by directly applying voltage to the optical disc 2.

As t he @ Lt ween t he optical disc 2 and the tray 310 is actually very

narrow, it is sormgt Edﬁﬁ@ur@ﬂﬁnfﬂnﬂlﬂ{etefﬁeﬁs Gﬂﬁlﬂb?ﬁc&l SipagRick OB aaddr@ngiong the ink
di scharge auxiliary el ectrode 3 the 5.tray 310 may be

e O i b v il SoeimsnPOPRaY T i e o TheTtr ay 310
and the inkis32i@ i ehangede t&othe: dinke mecmhfﬁgmvia@wa@&r@%tmy be

i nduced towards the [abel surface of the optical disc
the present embodiment.

15 [018i]
<Configuration of optical disc device according to third embodiment>
As shown in Fig 31, the optical disc device 3A according to the present
embodiment is a device in which the optical disc 2 serving as one example of the
disc-like recording medium according to the present embodiment is inserted, and
20 printing can be performed on the label surface of the inserted optical disc 2,
Specifically, as shown in Fig. 31, the optical disc device 3A includes a tray 310
serving as one example of a disc mounting unit according to the present embodiment,
an inkjet head 320 serving as one example of a print head according to the present
embodiment, a spindle motor 330, an ink discharge auxiliary clectrode 340 serving
25 as one example of a mist inducing unit according to the present embodiment, and a
power supply 350.
10182]
The tray 310 inciudes a mounting surface 310a on which the optical disc 2
rotatably supported by a spindle shaft 335, to be described later, can be mounted.
30 [0183]

The inkjet head 320 is arranged on the label surface (surface on the upper



[0188] <Effects of optical disc device-according to-third enbodi nent> 10l n
the optical disc device 3A having the above configuration, the ink 321a is
i nduced fromthe ink discharge portion 321 on the | ow potential side
towards the ink discharge auxiliary electrode 340 side on the high
potential side and attached to the |abel surface of the optical. disc 2
exi sting on the discharging direction of the ink 321a since the ink

di scharge auxiliary el ectrode 340 isg, high potential. 15[0189]

Therefore, according to the optical "disc device 3A of the present

enbodi nent, the scattering and floating of the ink m st are prevented and
t he contanln ti i .of the disc driv can event ed by
actively pul'tiHg™ fﬁé%ﬁﬁfcé 39L%%dyﬁg%$ T ORCTEC T ﬁmﬁﬁg%ﬁgﬁﬂﬁ portion 321
t owar ds t heofltieb@tica disk a,%d%&@ﬁaréeh ¢heQfit dTAlfroRl B ind. didcBABOPortion 321 The
functions of the ink dlschargg auxiljary el ectrode 340 according to the

present enbGUFRENRE AR Tl oG EEAPPHRAISE A ™nd on B W AP hiedildttence to Fi g.

32 and Fi g.he383207k Govidl ihS defa:u@es?mw@mm\&a@&\ﬁe%a&y\wﬂe égﬁﬁaﬂa&'&%v' or of the
ink droplets 25 321b dlscharged romthe ink discharge Fortlon 321
&

accordi ny t¥ ¥He delesienhe P YEHIE moyig 5o ks @ﬁeréwaﬁrp enliflesid the ink
di scharge ai¥hlai %xn&% eeLHAd6 R Qdd Sith s é’c&&@ﬁg%’% ugggpt Qﬁé&fs% is an

expl anat ory view show ng t he behavi or of the I nk dlscharged
fromthe |mwﬁbﬂswﬁﬁmgengﬁﬁﬂﬁbwﬂ@21 according.to the present enbodi nent, and
shows an ex®T8§e mhere the ink discharge auxiliary electrode 340 30is
arranged. % First, as shown in Fig. 32, when the ink

di scharge aUX|I|ahv@ﬁm&ﬁkmbaﬁi34@4ﬁ@ﬁnoﬁeaﬁnﬁﬁg&@mdhhmﬁ&ﬁgodrnﬁlets 321b

di schar ged fr k disch rtion 321 i plied with a discharge
force 11° do\ mg}%m$ﬁ3gﬁ%aW%g?? F“g%?g%g' “@%@ﬁ¥§g’%ﬁ@ﬁp@?§éﬁ%%ged from
the inkjet head 820, ndndatkisy alpsetsappditied awcbh a force FI by the air 5.

current genﬁ?gﬁed by the rotation of the optical disc 2 in the direction

towards the ating direction side of the optical disc 2 in the horizontal

direction. Thereffas 8k dicfaB5eCRx iRl (M6l 48 nENLRUSCHQUE @u&hpiheﬁ di schar ge
force JI and the force F1, acts on the ink droplet 321b and the ink

dropl et 321b R slissirace dramh therak disphaeaci rorions 341 d thoinkist brad 124 inkhes case, the
di schar g8 f @t ool eVl G0N A o B ol OPL AL BRL0 OMIG, [ RIHEL 10 head

320 is weak, and thus t |nf uence of orce in% orlzontal
direction a?@p‘tlhﬁ édbebyurfabrecfaihe cpleal alire %gé:héf:iag edpifedonitlt heredeteatinan of t he

CPLLel O Shodel Bod B SORY HOG B SBl 3 Saao 1 00 0 1
di sc 2. Thusgtat fige amdngad sta ghsgichdrcgadhd: mﬁrﬁzstchmw pkkt;@h suhdrigeingier ti on 321
easily scat ﬂe Sﬂb Qhroug% i ep %p’%‘a?&sg 5.i Vi other words, the ink discharge auxiliary
20 electrode 340 is a region between the recording surface of the optical disc 2 and the
tray 310, and is arranged at a position facing the ink discharge portion 321,
[0186]
The power supply 350 applies high voltage (e.g., voltage of a few kV) to the
ink discharge auxiliary electrode. In the present embodiment, the power supply 350
25 is commected to the ink discharge auxiliary electrode 340 and the ink discharge
portion 321 so that only the ink discharge auxiliary electrode 340 becomes high
potential and the ink discharge portion 321 becomes ground potential by applying
high voltage only to the ink discharge auxiliary electrode 340,
[0187]
30 In the present embodiment, the ink discharge auxiliary electrode 340 is

arranged as the mist inducing unit, but the ink 321a discharged from the ink



15[ 0192] As shown in Fig. 33, when the ink discharge auxiliary

el ectrode 340 is arranged, the downward force in the vertical direction
applied on the ink droplet 321b is not only the discharge force applied by
the inkjet head 320 but also the attraction force by the electric field
generated in a region between the ink discharge 20 auxiliary el ectrode 340
applied with high voltage and the ink di scharge portion 321 which is ground
potential. In other words, the ink groplet 321b is applied with a force 12,
which is the sumof the discharge force exerted fromthe inkjet head 320
and the attraction force by the electric field, dowward in the horizontal
di rection, i s._al i i I t I.p: nt generated
fromthe ro 1%??%@ O%Jfﬁ%?g%g bgp c%ﬁ%%il%ﬁ?rg%&g%bﬁ St“'ﬁéefced)?r@née?tp gl%aggi(%% gt he rotating
di recti on siydiéredgfy dphlgingppligalto the 9ptic! dipe T.heAtibe Frronbebvecditheagpticdn.

Therefore, a for D i.ch,is a vector .sum of .the.for J2 and the force

F1, acts oﬁﬁfﬁ%“§§¥3 36ﬁ®é%a§%@BV§HdMF‘@i|ﬁﬁo ﬁgﬁsé% F@f%h 2d%n the

di rection obedelter £0mg0 DR ink disthis wmadiey dhectomtwaldsitiorcesel thet he verti cal

direction applied on the jnk droplet 321b is. the force of the sum of the
Risee D

di schar ge f&¥3éY @REpPt Bhodot P £PpEiag 85 oS 1 he St Pact i on force

by the el ecifitge fdelods dash-6R8 Grinbed iabavehar@nghritenea hhebd pldhasgnce of the
force FI pulled by the air current %enerated 63, fromthe rotation of the

optical di sevadpdeshelsudirgel thegpiisatd¥ 4 nk droplet is easily pulled in the
direction qggﬁﬁr to the direction of the | abel surface of the optical disc
2. Thus, the ink mst discharged fromthe ink discharge portion 321
reliably attifhest triceiiscdatied aceudipaivathior embrglitagstt cal di sc 2 wit hout
scattering. In the i . dis: W ledi tg. .t sent

crbodi ment . 1 he. So4E PRl de vty SRR RS DE Calliter B S TR E

cont am nat i méuced fitfhehd ink éisttargegbrtiphé2 disthe dovw paegiansideeopmdynirdd i n such

anner. [019 As descri be b ..according to.the present .invention, the
st i nduo e SR RErgenis ST oo Mt R PRy Al Vi g a
predet er i NEE:l\COHiRGE thOod:iag. @icer txiathg dal e @jsclangnd dicugimel @adhkadsor bi ng
the mst with the electrostatic force i rgnged, Thus, the m st generated
in time of PARAEFH eEﬁﬁ“ﬂ?“ﬁﬁ?6Wﬁ@&&ﬁﬁﬂéﬁgﬁFgﬁgvm thed to the | abe
surfacejsangigdie m st can be prevented fromattaching to and contan nating
the pickup Iens of the optical pickup and other equipments. Since 15 the
non-transnissiveTﬁﬁﬁﬁﬁ%nﬁmﬁﬁwgnﬁéﬁh%d§BW%iﬁ§3dﬁY@eéVEE%rﬂ%n@@Hmbn t he

surface facing,the, optiEaledl $6d UoatiRSoRCHLK OfE: Bleg,sr@veﬁt@@faw Urd ng the ni st
inducing unit, t elnnlstqrelpf the m'st is %revente fromattaching to the
el ectrode ptatanindienebjbedatadinmy tehdpa dibiercan be pregi¢rseshiar gavelnpgling
electrifi Ca%hie? 32[19%1%&]&@3(:1 from the ink discharge portion 321 towards the label surface
20  ofthe optical disc 2. '
[0190]
The functions of the ink discharge auxiliary electrode 340 sccording to the
present embodiment will be described in detail below with reference to Fig. 32 and
Fig. 33. Fig. 32 is an explanatory view showing the behavior of the ink droplets
25  321b discharged from the ink discharge portion 321 according to the present
embodiment, and shows an example where the ink discharge auxiliary electrode 340
is not arranged, and Fig. 33 is an explanatory view showing the behavior of the ink
droplets 321b discharged from the ink discharge portion 321 according to the present
embodiment, and shows an example where the ink discharge auxiliary electrode 340

30  isarranged.
(01913



20The preferred enbodi nents of the present invention have been descri bed
above with reference to the acconpanyi ng drawi ngs, whilst the present
invention is not limted to the above exanples, of course. A person skilled
inthe art may find various alternations and nodifications within the scope
of the appended clains, and it should be understood that they wll
natural ly cone under the technical scope of the 25present invention. [0195]
For instance, in the first to the tg%rd enbodi nents descri bed above, an
exanpl e of a case of the optical devi ce has been described for the

di sc device, but the disc device in the present inventionis not limted to

the optical disc deV|c be a etic dis evice, a magnetic
optical disc deviéd: 2 3ﬂ Pgaxmﬁﬁ%iﬁgg eaﬁﬁb@?f o5 ¢4 be nmade to
ot her typesnﬁfmﬁlg@@&!ﬁcﬁﬂk @rofR¥I 1S diSthefedf ol thdhk disSirdeaRaidli NG ;01 di sc

reproduci ng device or_an inmag |n9 devi ce capabl e of using such printing
devi ce, a p&dghiith adisimes: otegn! dowpyad i dicdicBicrlotisrion asdedh vaey

navi gation. ¢3196d s5Qnnd ASLARGE 328, Mnd 'E‘s%l%bé%)\{)ﬁeéj%%'f&@@ﬁ'ﬁ?% fient, an

exanpl e where the 5 inkjet head serving as one exa he print head is
t he grouhd B@ﬁ@hgﬁgﬁmﬁéﬁﬂEE@ﬁmd@§ﬁﬁﬁb@@ﬁ%ﬂﬂméynémi@%ﬁﬁ%i@“f tthe he print

head of 1 he qife Billcb DRI Bl MRY S0 e LAMIdDOLEN PillerdDd, | S Ter el y

to be deflne a pre det erm pot enti al Because iw T he pr esent
i nvention, ftdie Rhahgbds &¢ attcg)r@\ﬁrntot‘léxeldmkhamufotchél sldat¢ foree i, edtdorst at'e i nsi de

the drive define ent,| rence he .arr nent of the 10
print head 5”3( qu}il’m :&thf aﬁg%g)mk (%apl?th{énﬁ‘l % (hed duct %ﬁccf}ﬂri‘ f’Pt(hg% ~ el ectrode)
oper at e anthlheInelﬁlﬁ e6t;sheginehirge bhidl mededsn ihehg dasplad 3®rtﬁ@ahernmened

Ip(r)];[jﬁg;[ :’lgf}un ga d%&@nce a%dan b% &? def lnﬁggnm? 8% %ﬁg %Qrct;[ p?inpt%tla ggr&%%&?di?@%g()é he mi st
appiied by the air current.generated from the rotation of the-optical disc 2 is large, _..
whereby the ink dropiet is easily pulled in the direction shifted from the direction of
the Iabel.surface-: of the optical disc 2. Thus, the ink mist discharged from the ink.......
discharge portion 321 easily scatfers inside the disc drive.
15 [0192]

As shown in Fig. 33, when the ink discharge auxiliary electrode 340 is
arranged, . the downward force in the vertical direction applied on the ink droplet .
321b is-not only the discharge force applied by the inkjet head 320 but also the - -
attraction force by the electric field generated in a region between the ink discharge - -

20 auxiliary electrode 340 applied with high voltage and the ink discharge portion 321
which is ground potential. In other words, the ink droplet 321b is applied with a..
force J2, which is the sum of the discharge force exerted from the inkjet head 320
and the attraction force by the electric field, downward in the horizontal direction,
and is also applied with a force F1 by the air current generated from the rotation of

25 the optical disc 2 in the direction of the rotating direction side of the optical dise 2 in
the horizontal direction. Therefore, a force D2, which is a vector sum of the force
J2 and the force F1, acts on the ink droplet 321b and the ink droplet 1s pulled in the
direction of the force D2, In this case, the downward force in the vertical direction
applied on the ink droplet 321b is the force of the sum of the discharge force exerted

30 from the inkjet head 320 and the attraction force by the electric field, as described

above, and hence the influence of the force F'1 pulled by the air current generated



A di sc device conpri sing: a disc nounting unit having a nounting
surface, on which a disc-like recording nmediumis nounted; a print
head for discharging ink towards a | abel surface on a side opposite to a
recording surface of the disc-like recording nedium nmounted on the disc
nounting unit; and a m st inducing unit for inducing m st of
the ink discharged fromthe print 10 head when applied with a predeterm ned
voltage. Caim?2 The di sc de¥kce according to claim1l1, wherein the
m st inducing unit includes an electrode to be applied with the
predeterm ned voltage Claim3 The di sc device according to claim 2,

wherein the.el ectrode induce e pi,st of the i di scharged fromthe print
head to attag qﬁ%%%%?%ﬁ S{Fﬁgﬁgﬁggg?%mg?SFﬁ@’@ﬁ@%?F%d@“ﬁ%&*?ﬁ%ﬁect t he

m st. O ai mpdlied in the dirctiien dbsetodpvdieeti@od aiding strtice babhMpicawignei n t he

el ectrode i s, arranged o downstrea ide in a rotating direction of the
disc-like r ZE‘&?r{S‘FH% Hetd &?d\t,%‘? %&&%?gafgaﬁﬂﬁﬁﬁk e stthar gechssie i on of the
print head. tHeli@eMubface of the optid@ dihe SCwERW LErARGOT Gl tﬂtg%ﬁtﬁal(éi@d@iéa wher ei n
the disc _nmounting unit i ground potential. 30 Claim 66 a pickup

devi ce for PeceERoHiMgodhRIPEINT Eptedisal iy scatesingef hernkunishismeeypeed to t he
recordi ng Shid &€ @ofth oAb e libkSor R HisDYrUB LT TRYDLLC: 0N he di sc
mounting unit, wherein the pickup device |ncfudes an objective lens for
col l ecting &ewgser |ight S
: [6193]
As described above, according to the present invention, the mist inducing
16~ unit for generating the electric field by applying a predetermined voltage to the
electrode plate, and inducing and adsorbing the rmist with the electrostatic force is
- arranged.  Thus, the mist generated in time:of printing can be adsorbed and reliably
- aftached to the label surface, and the mist can be prevented from attaching to and
contaminating the pickup leas of the optical pickup and other equipments.  Since
15 the non-transmissive unit and the mist adsorbing unit are arranged on the surface
facing the optical disc of the electrode plate configuring the mist inducing unit, the
- moisture of the mist is prevented from attaching to the electrode plate thersby -
- causing short circuit, discharge, and electrification,
[01943
20 : The preferred embodiments of the present invention have been described
above with reference to the accompanying drawings, whilst the present invention is
not limited to the above examples, of course. A persén skilled in the art may find
various alternations and modifications within the scope of the appended claims, and
it should be understood that they will naturally come under the technical scope of the
25 present invention.
i0195]

For instance, in the first to the third embodiments described above, an
example of a case of the optical disc device has been described for the disc device,
but the disc device in the present invention is not limited to the optical disc device,

30 and may be a magnetic disc device, a magnetic optical disc device, and the like

Furthermore, application can be made to other types of electronic devices such as a



5 emtted froma light source and irradiating the recording surface of the
disc-like recording nediumwi th the laser light, an actuator for performng
a focusing control and a tracking control of the objective lens, and a
cover for covering the actuator, and the cover is a ground potential.

-10Cl aim 7 The disc device according to claim5, further conprising:

a pickup device for recording and/or reproducing information with respect
to the recording surface of the disgslike recording medi um nounted on the
di sc nounting unit, wherein 15the pickup device includes an objective |ens
for collecting a laser light emtted froma |light source and irradiating
the recordi - 1.5G=J: cdi ng nedi.yumw th the | aser
l'ight, an éggﬁg#%%ﬁ%%fﬂ%é%?%%ﬂ$%gmgkﬁgé%gﬁﬁ%g%%g%ggFﬂg%o‘gl F%%king cont rol
of the obj ewitiiveddvensy peasodal acmpuer arf dectrogv éictingryt, he! @@t atgarion.and t he cover
is a potentbﬂk having the sane polarity as the electrode. 20 Caim8 The

di sc devic -acéording to claimb5, further conprising: a pickup
devi ce for recor @bmgsand/ or the apsedisiibel bnbatimat] enewidole weRgpekd to the
recording surface of .the disc-like _ecorging medi um mount ed on the disc
25mount ihg B HtF%ﬁﬁﬂ%ﬁ??mweanm?ﬁ%£$P@% e ihe v eptERies has hedhj ect i ve

l'ens for cold@tkd Bgway basefiple] 9 theqint §28 of 1O Frlerk t:QBki0S QUL GS: @Nd ,
irradiating the recordlng,surface of the disc-like recording mediumwth
t

the laser [%§RE0d RefroEeodisorersipio Wetebprimt dgrelefeseined mgenéant 1ok land a
tracki ng copbfil iOhe LG R R RE Y Biel BRSed BRY (A 1GOUELd BE £OVEHNY the
actuator, and 30the Cover is a potential having an opposite polarity from
“t he el ect r otige wside the drive defined by the potential difference and the arrangement of the
13 print head {(e.g., inkjet head) and the mist inducing unit (e.g., electrode) operate and

the effects can be obtained as long as a predetermined potential differsnce can be

defined between the print head and the mist inducing unit,



67 Caim9 The di sc device according to claim5, wherein voltage is
applied to the electrode so that an intensity of an electric field
generated in a region between the electrode and the disc nmounting unit is

greater than or equal to 200 kVVm C aim 10 The di sc device
according to claim4, wherein the electrode is arranged on an upper side of
the ink discharge portion, 10C aim 11 The di sc device according to

claim2, wherein the electrode is a%%anged at a position facing an ink

di scharge portion of the print head by way of the disc-like _ recording
medi um 15C aim 12 The di sc device according to claim1l, wherein
the ink discharge portionis a groaﬂgpggtential. 68 ABSTRACT

According to the present invention, ided is a disc device including a
di sc nountiogistpi t having a nmounting surface; on which a disc-Iike

recording 5 nedi nliﬁ mounted,. a print head for discharging ink towards a
| abel surface of “t%& SESEOMPRE S ecor di ng medi um nount ed on the disc

nmounting unit; apdi@ Absking NGNGB UNkoulialy LREMCTROwhRE 4 Bk Bischar ged
fromthe_print head when applied with a predeterm ned voltage. 10
Repr esent at 1e¢@dipe Bgfing irpepntes
& print head for discharging ink towards a label surface on a side opposite to
a recording surface of the disc-like recording medium mounted on the disc mounting
umit; and
a mist inducing unit for inducing mist of the ink discharged from the print -
10 head when applied with a predetermined voltage.

Clam 2.

The disc device according to claim 1, wherein the mist inducing unit

inchudes an electrode o be applied with the predetermined voltage.

15
Claim 3
The dise device according to claim 2, wherein the electrode induces the mist
 of the ink discharged from the print head to attach the mist ¢ the surface of the
electrode and collect the mist.
20
Claim 4
The disc device according to claim 3, wherein the electrode is arranged on a
downstream side in a rotating direction of the disc-like recording medium with
respect to an ink discharge portion of the print head.
25
Claim 5
The disc device according to claim 4, wherein the disc mounting unit is a
ground potential,
30 Claim 6

The disc device according to claim 3, further comprising:
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20

23

30

66.

a pickup device for recording and/or reproducing information with respect
to the recording surface of the disc-like recording medivm mounted on the dise
mounting unit, wherein

the pickup device includes an objective lens for collecting a laser light
emitted from a light source and irradiating the recording surface of the disc-like
recording medium with the laser light, an actuator for performing a focusing control
and a tracking control.of the objective lens, and a cover for covering the actuator, and

the cover is a ground potential.

-Claim 7

The disc device according to claim 5, further comprising:

a pickup device for recording and/or reproducing information with respect
to the recording surface of the disc-like recording medium mounied on the disc
mounting unit, whergin

the pickup device inclucieé an obicctive lens for collecting a laser light
emitted from a light source and irradiating the recording surface of the disc-like
recording medium-with the laser light, an actuator for performing a focusing control
and a tracking control-of the objective lens, and a cover for covering the actuator, and

the cover is a potential having the same polarity as the electrode.

Claim 8

The disc device according to claim 5, further comprising:

a pickup device for recording and/or reproducing information with respect
to the recording surface of the disc-like recording medium mounted on the disc
mounting unit, wherein

the pickup device includes an objective lens for collecting a laser light
emitted from a light source and irradiating the recording surface of the disc-like
recording medium with the laser light, an actuator for performing a focusing control
and a tracking control of the objective lens, and a cover for covering the actuator, and

the cover is a potential having an opposite polarity from the electrode.



10

i5

recording medium.

67

Claim 9

The disc device according to claim 5, wherein voltage is applied to the
electrode so that an intensity of an electric field generated in a region between the

electrode and the disc mounting unit is greater than or equal to 200 kV/m.

Claim 10

The disc device according to claim 4, wherein the electrode is arranged on

an upper side of the ink discharge portion.

Claim 11

The disc device according to claim 2, wherein the electrode is arranged at a

cposition facing an ink discharge portion of the print head by way of the-disc-like

Claim 12

The disc device according to clatm 11, wherein the ink discharge portion is a

ground potential,



