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1 Description Title of Invention DISC DEVICE 5 Technical Field [0001]
The present invention relates to a disc device having a label printing 10
function of printing on a label surface of a disc-like recording medium.
Background Art [0002] 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 increasing. From such circumstances, characters,
images, and the like corresponding to the information recorded in the
recording medium are printed (hdbetodfigsreferred 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 witllgleaf Brvatiohof information. [0003] An

optical disc device having an in?iégmnted on an optical disc drive
to perform label printing on a rotating optical disc is proposed (see e.g.,

patent 25 literature 1) as a device for realizing label printing in the disc
device. [0004] In the related art, in an inkjet type printing device for a
printing medium such as paper, and not only the optical disc, mist (liquid
droplet) that floats without reachéabyrikel prisding surface generates in the

SB)%%? between the print head and the 30 printing object when ink droplets
are écharged from the print head. Such mist loses speed by air o
resistancBwheesdis cnsegtdnfroviaiese tprintheadicsivg fsaistop dahstingoine

e UIPURRG A AU ERh k. ieloaing miskacaliernin various
directions, the mist may attach other than to the printing surface thereby
Background Art
[0002]

In recent years, disc devices such as an optical disc device that uses a
recording medium such as a BD (Blu-ray Disk) and a HD-DVD (High Definition
Digital Versatile Disk) enabling high density recording is increasing. From such
circumstances, characters, images, and the like corresponding to the information
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
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 disc
drive to perform label printing on a rotating optical disc is proposed (see e.g., patent
literature 1) as a device for realizing label printing in the disc device.

[0004]

In the related art, in an inkjet type printing device for a printing medium
such as paper, and not only the optical disc, mist (liquid droplet) that floats without
reaching the printing surface generates in the space between the print head and the
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
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contaminating the interior of the device. [0005] 5 One countermeasure for
such issue in the inkjet type printing device is as disclosed in patent
literature 2. Patent literature 2 describes a recording device for

performing recording with the ink liquid droplets ejected from a recording
head, or one part thereof, controlled or collected by electrostatic force in
the inkjet recording device. The inkjet recording device (referred to as first
related art example) 10 described in patent literature 2 includes an inkjet
recording head, a first electrode, a second electrode, and a voltage
cRmitobmeans rhhetinkiet raeessing ieadifntie destiag rejectiontporinforrious
ejecting the ink liquid droplets, and an energy generation means_ for

ERaig thehn k%#hé‘@}"ec?ﬁﬁ‘flbo? : ﬁrhgkﬁ%qst éec Fodjél?glg‘%ra%é%é & thereby
elagirsalinconduaiad: witthéhisilein the ejection port. The second
electrode is arranged facing 15 the ejection port while being spaced apart

e ejection port by a predetermined distance. The voltage control

means appliesuatfirsicuoliagertotktiveeniththdirskan dy sepontrdalsrsgas as
during a time from. when the ink starts 1o be ej : fection:
g i e e S e R
aheriminediatelyitheraditer apkpligsid dopbiel sottaddriavint ehelisgniead, or
polarity as the, 20 first, volta n [ val
S A A S e
ahoye issUkeisidgaescritukindqyite nirtferatlite JsPEEnrHmedu g gxample)
descripes.an inkjet.recordi | r. o | |
b P R e
inkjehdedortint, devicevitdeereehtohmisatond heltkigtarcadinafead includes

described in ntditeragure 3 is @ devig {[%grgilr@l' Miion means
aalglcﬂ%crté?ﬁ} P[é%%ogrﬁ? %C llq%h%l droplg%s on tﬁ%ﬁ%écording mi%?ﬁgérﬁﬁand

ifotugesimetinsnkoinblowitgtin wrthe BRI §sgisls Hriarapest sicksally

PSR AL R i e Syl

[6BOFction port while being spaced apart from the ejection port by a predetermined
distance. The voltage 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
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 literature 3 describes an inkjet recording device for
recording images by discharging recording liquid droplets such as ink on the
recording medium. The inkjet recording device (referred to as second related art
example) described in patent literature 3 13 a device for recording images by
discharging recording liquid droplets on the recording medium, and includes means
for blowing air to 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.
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Patent Literature 1: Japanese Patent Application Laid-Open
No0.H5-238005 Patent Literature 2: Japanese Patent Application
Laid-OpenNo0.H5-124187 5 Patent Literature 3: Japanese Patent
Application Laid-Open No0.2002-307725 Summary of Invention Technical
Problem 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 translation moving the print head for
main scanning and moving the printing target object for sub-scanning to
haye the maig.scanning and the sub-scanning orthogonal 15 is adopted.
In such printing method, the print head is to be moved by a distance
¢e¥Fddponding to the width of the printing target object, and thus a mist

adsorbingdRechanisra is iphe desiiahin gsranges linithegmtive MevasiBst
range of the print head. [0009] 20 Furthermore, sing r;t?e maoveme 3%7
the printi&ad ﬁhtﬁﬁéuﬁ?aaﬂ%‘?ﬁ?r%af%%iﬁ%%ﬁﬁbﬁ" 8\9&@8&9 tﬂ]%
scattereg gtate of feamist during thadesiprorating meyeoaash of theddntn
head is different for outward path and homeward path of the print head.
%%9%‘%9@ Ea%e of the first related art example and the second related
art example described above, the mist adsorbing mechanism may not
effectively 25 function. Asa result, the mist of the ink droplets generated in
time of printing is not reliab %8%8&%%‘3?8‘@ the peripheral portions
mayhBReLPatameinated by such mist. Thus, if such printing device is
mounted on the optical disc device, the mist attaches to and

At&hinates the movable portions and the optical system of the optical
pickup, Whighwnaihaausasthef nbadout sivdedrite ofantderaadidre sigroats ndated

s ey il L
af the stlbavecviaptibaedissued dndmaimsctouprevidd adiseedbvicamingkarget
ho%?eactl?greégjg{}migént%ﬂ%{fg ft‘r%rilrl]lg{]rg s%gn;[ﬂqgg and the sub-scanning orthogonal
is adopted. In such printing method, the print head is 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]

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
function. As a result, 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
become difficult thereby leading to degradation in the recording and reproducing

performance.
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label surface of the disc-like recording medium, where the contamination

in the disc 5 drive due to scattering of the mist is prevented by reliably
adsorbing the mist of the ink droplets generated in time of printing.
Solution to Problem [0011] 10 According to an aspect of the present
invention in order to achieve the above-mentioned object, there is
provided a disc device including: a gisc 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 15 a

r qaing surface of the disc-like recording medium mounted on the disc
mounting_unit; and a mist inducing unit for inducing mist of the ink,
discharg &g fropRcEHe PriRPoRE Happheaiiit %%Y%‘S@@Fﬂﬁ%éﬁsm and
valitags - JRRIR] 128 dhaismEaWES ath® dnistineb ARG HINONBHAERIOE the

an electrode to be applied with the predetermined voltage. [0013].In this
dabel Wibersdibad it mirseitive fﬁﬁ%%ﬁ&%%ﬁ%@é%%mntﬁ’s disc

pintheaddaaltashdhg mishie thesudace v hasleciteseiapdieatieatdhene
mist. 25 [0014] Frther, the electrode is preferably arranged on a

dh AP AR FAD (3PS §BRE%ion of the disc-like recording medium
with respect to an ink discharge portion of the print head. [0015] 30
Further, the disc mounting unit may be a ground potential. [0016] 5
FRAHER™ (R HBEYevice may further include a pickup device for recording
amdAan reproducing information with respect to the recording surface of the

disc-like recording medium mo d on the disc mounting unit. The.
pickup dEVEE Ry 'S ?ﬁcﬁ%sé"taﬁ%gﬁe reserlﬁ b nder igs%cr%ﬁ%ﬁ the

mventio
eclive lens f%r Cgllectlng a
esbiftechicatvactighiaoutresangrovided 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.
f0015]

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

[0016]
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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. In this
case, the cover may be a ground potential, a potential having the same
polarity as the electrode, or a 10 potential having an opposite polarity
from the electrode. [0017] Further, yoltage may be 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.
15 [0018] Further, the electrode may be arranged on an upper side of the
ink discharge portion. [0019] Further, the electrode may pe arranged at a
positiortFEHA & FIRHSEHEr G A0S 51 1 NN R0y Voo S e
digestikereerdinemadivon [PA2Rlndhis trsectheiigksaitthatipditoiiic
may be a ground potential. [0021] According to the df_?F:: device qf the
ROSERE EHIBh RAVIRT tRB Lotk IBWBHA U Eon, te 1H is&eﬁm NG

oating
inside the fiscclrive capbecinduegc andrthghnkmean Herattatigatstmtieand

desired position by arranging the mis}. inducing unit for _inducing the, in
ORI TR B MR G, R A R s
Mgﬁ@%- dherefore: pecoiding to theugiesenttinention, thkitgntamihatiohe
0

the interior of the disc drive b the%sca%tering the ink m%t can be 3

ShISER TS SR RL O SRS B o TUBST eSS TG be

presamdnwaBtion, in theedisd daviag hiavingriheptdivély printhegdigriction of 2
printing, on the label surface, of the dis¢-like recording medium, 5 the
O Eﬁﬂg’ﬁ BP ARPASHS RSt %C' |S§:‘%I§%%%)§?he scattering of the ink

nuigt gan be prevented by arranging the mist inducing unit for inducing the
mist of tpgr‘éﬂé‘, voltage may be 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.

[0018]

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 the disc device of the present invention having the above
configuration, 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 the present invention, the
contamination of the interior of the disc drive by the scattering of the ink mist can be

prevented.
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droplets discharged from the print head through application of a
predetermined voltage. 10 Brief Description of Drawings [0023] [Fig. 1]
Fig. 1 is a perspective view showing an outer appearance configuration of
a disc device according to a first embodiment of the present invention.
[Fig. 2] Fig. 2 is a perspective view showing an internal configuration of

the optical 15 disc device according to the embodiment. [Fig. 3] Fig. 3is a
plan view showing an internal configﬁration of the optical disc device
according to the embodiment. [Fig. 4] Fig. 4 is a perspective view showing
a,state in whi qf%(gsrigpflglgn?%ice is removed from the optical disc device
accoar‘(rjlln% {5 tne embodiment. 20 [Fig. 5] Fig. 5 is a perspective view
sliviig a state in which the printing device is arranged in the optical disc
device agorlingAdNELHEadiMERL . £l HHO- Gip AL REPIRORIONGY iGN
describing a positional refationship of a print head, an optical pickup of
thpeintisg Brivéictevicesinting the thp idall distaot thictpridtingikdavicedae oraifign,
¢ - C o : . o itional
i o ok S OB g an
abrdl nheyastit dlvdisr e itk theiming lodwte petordinedisite henbadisfahe ink
[RigRkE 195,520 SxRlanAlopy MaW Shawingia &1 -&%twacgzﬂa@gﬁmd
line W-W of a print head assembly shown in' Fig. 7. 30 [Fig. 9] Fig. 9 is a
pepEpELtive view seen from an ink discharge portion side of the print head
assembly of the printing device according to the embodiment. 7 [Fig. 101
Fig. 10 is a block diagram showing a schematic configuration of a control
unit of the disc device acaBigimeteripiéoB plBEIMERE. [Fig. 11] Fig. 11 is an
em%ﬂatory view showing the flow of air generated when the disc-like
recording medium according to the embodiment is rotatably driven. 5 [Fig.
1Hg AiGTiDA i§ BRERSHEROIG VIR EREHh s AR AR R tHg Hakion of a

dreRletJe dischanagd fomtheprntRasohihecdise demieraccording to
Lﬁgrﬁ%gg‘ni %&%&%ﬁgw@%?e%%ﬁ\prirgh;gqgf]:?ngllSc:%}!!fl';gemr'gt%(?r!(gp gxe optical
disc 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.
[Fig. 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. 5] 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.
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[Fig. 12B] Fig. 12B is an explanatory view showing a state in which the ink
droplet is discharged from the print head of the disc device according to
the embodiment, 10 and shows a state in which the disc-like recording
medium is rotatably driven. [Fig. 13] Fig. 13 is an explanatory view
showing one example of the behavior of the ink by application of high
voltage. [Fig. 14A] Fig. 14A is a side view showing a configuration of an
experiment device for checking the effect of preventing contamination in
the drive by the scattering of 15 the ink mist. [Fig. 14B] Fig. 14B is a plan

i saningiescanigiraiin.oh R RiReimaRt ey cenfmetiReking ol
ffect preventing contamination in the drive by the scattering of the ink
migof Hig dESRiicel se dipAiRdBrsHIP efiBiiig the experimental result for

fhgcking {he 2R efechahprsyentinaRaniaminalion it thegliivady tiex the
cattering of the ink mist. [Fig. 16] Fig. 16 is an explanatory view showing
disohkgaending e Hsecavdiae AR FARETE IR Lﬁﬂﬁ“&ﬁ%%ﬁ?%%ht of the

pEgSaninYaNtion, {Fig: dflRigord % isvastnsmsacional vieivs tewiglaplet
electrode plate configuring{ga mist inducing unit accogjin todhe . odiment
bl drom [y Pt PRgd 1% Ra S SRS SRT Vel HoWh G ’

owihg an
gﬁé%gwga%faﬁ%%fﬁm RS 1Ry f)haaf@i'@é 'md[di@imgmit totthiegisc

evice according to the present embodiment. [Fig. 19A] Fi A.i§ a
Sl e A G AL SERB O RN S MICHRAE WA Bl gh

mis
Quigs S iesantial picle abah aplicadidisdcividhacptitiabdischdewibediment,

according to the.embodiment. 3Q [Fig. 19B] Fig..19B.is lan vie

RO SRS BrHEE ROlE S AR ISE R BBy Sy Ui
qircuienaptisl side ek plareptisalidisclinving opticakdigh: dévicebghavior of the
according_ to the embadiment. [Fig. 20A] Fig. 20A is a perspective view

SABRIRISER 6f tHEMERUBEink mist when printing an inner
oirskMiereatialisise 0f sidoplivakilisdip sheoitioatidisof devicecrusordipgce
8 ORGP e L o ARG S AL o B el
opticalk gisge. in the optical disc device according to the embodiment.
[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
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.
[Fig. 18] Fig. 18 is an explanatory view showing an adsotbing 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 a 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.
[Fig. 19B] 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
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[Fig. 21] Fig. 21. is an explanatory view showing the configuration of the
optical disc device serving as 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 according to the
embodiment. [Fig. 24] Fig. 24 is an explanatory view showing a state of

flow of mi[st m_} glﬁ&e}rﬁ device according to the embodiment. [Fig. 25]
Tﬁ&‘.’r B %F\ explanatory view showing a state of flow of mist in the disc

B gic20 AddtieiRB G therermprsdivAare N e EBR RIS 86 15 digiTapiattiymist
\Qﬁégé &“éﬂ(%g A Stals of flawefaist indbe dise HeviecinecRrdiRadaitae disc
emboaiment.

. 20 [Fig. 27] Fig. 27 is a perspective view showing one
dxdinsplecofdingonfibrupatind it general optical pickup. [Fig. 28] Fig. 28 is

iﬁ DPIRIAY B WsShoing R nfigsiation.at T artigabdistimtenise when
e

ving as atirst example of the disc device accqrding to a secagn )
SIS iR AREST RS tinv e o5 qRiGab sl 9% ignlie >Z§F§n‘%ﬁ‘61&9
view:ghewing.acepfigHeation of an optical disc device serving as a

second example of the disc device accordln%to thﬁ_ emb,odlrgept Ofiggfdisc

prézcl iRigeRtioh AP BoTiRIY VIS haT Bgt AR SA8H AU BROWIR GPE

cRufiguration of an,epticahpliser device seiiagasiiing tramplaiohdhe
disc device according to the emhodiment of 30 th%gfgsent i \{}?ntiotn'ai disc
[Eitg: 32] Eig. 3118 SRRRART SHEW N THRECORFGOPRIGH OF e 5 QLAY TS
Q}eﬁ&cﬁ%{ﬁliﬂ% tQ adhirs embegimentetibederdsentdndintionthiiatdairkigt.

32 is an explanatory view showing the behavjor of the ink droplets .. .
TR Ay R RS OO RS TGRS e T LA i

andishowsingnexamalewhsredh@adist dicingaonitig rotharmbgdihdt.
. L S e e IO e
efpledimentiant showsbahiexample where the mist inducing unit is
a[giagh%%?']?ig. 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.
[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.
[Fig. 297 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. 30] Fig. 30 is an explanatory view showing a configuration of an optical disc
device serving as a third example of the dise device according to the embodiment of

the present invention.

[Fig. 31] Fig. 31 is a side view showing the configuration of the disc device
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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, elements that have substantially the same function and
structure are denoted with the same reference signs, and repeated
explanation is 15 omitted. [0025] (§:onfiguration of disc device according
to first embodiment of the present invention) An optical disc device 1 is
given as an example of a disc device according to a first embodiment of

ihe pisReRtImiEntaR.antt e appfiaucalion aldhe oplical disc 20 device 1
will be described with reference to Fig. 1 to FI%@lO. [0026] The optical disc

feigica?] BiseGRlinguocH RSBt ieP BBRITITENE AT RRESH (Wil h&yppiets
infermaten SORRISA! sReratuchRAIRU i mAOBsigTAlReCaeo iR
advance with respect to an information recording surface (hereinafter
g@m@m&%@i?ﬁ%@ﬁéf@%&% *?é@é?ﬂfﬁ%%’rface") of an optical disc

FESEN0IAS %ﬁﬁ%ﬂk&;ﬁ%&&mim@%mm@m isepidRtTgIRbjett dphts
as an optical disc including a CD (Compact Disc, registered trademark), a
R oo OV e B BP0 1S LT DR R
RYD-RWLRewkitabla)siad R B unaysRisthdepistered 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 havinpadeidng flekiatinapable of printing visible
information 10, such as characters, symbols, photographs, pictures,
[:[Q%%s, and the like on the label surface of the optical disc 2 serving as

a printingiskrfacer, (AP0 waverdiieiso fleticepascotdingatditive will be

‘present inyention is not Ilglted to 5the o tg&l dd'asxc device capable of.

BEHRGHh JoBE Ve BTN ATSHARY %61?80%53 fon<6f TStoTRation, an ?’ﬁ’ailnbgﬁs
appligdiom dist tecordingedevieacapabtelofperfostmifigilpig thee function
e R A o e ra sl
regor@ing
[0025]
(Configuration of disc device according to first embodiment of the present invention)
An optical disc device 1 is given as an example of a disc device according to
a first embodiment of the present invention, and the configuration of the optical disc
device 1 will be described with reference to Fig. 1 to Fig. 10.
10026]
The optical disc device 1 according to the present embodiment can record
(write) new information signais or reproduce (readout) information signals recorded
in advance with respect to an information recording surface (hereinafier sometimes
simply referred to as "recording surface") of an optical disc 2 serving as a disc-like
recording medium which is a printing object such as an optical disc including a CD
(Compact Disc, registered trademark), a CD-R (Recordable), DVD (Digital Versatile
Disc, registered trademark), a DVD-RW (Rewritable), a BD (Blu-ray Disc, registered
trademark), and a HD-DVD (High Definition-DVD);, a magnetic optical disc, a
magnetic disc, and the like. The optical disc device 1 s 2 tray type recording and

reproducing device having a printing function capable of printing visible information
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medium according to the present invention is not limited to the optical disc
of 10 recording and reproducing information signals using a laser light. In
other words, the disc recording device according to the present invention
can use various types of disc-like recording media, in which the outer
shape is a disc-shape, as a recording media such as an optical disc using
a near field light, a magnetic opticaj gisc using light and magnetism, and
a magnetic disc using only magnetism. 15 [0028] The outline of the
configuration of the optical disc device 1 will be described first with

Lefarangedo.kig; 4396518 phofighabhis, BiDRIEPaGNEIeWd Showibgahe s

appearance configuration of the optical disc device I according to the
Breeent iR ARGV %D & RIFMEIR &WHF showing an internal 20

f uration of the optical disc device 1, and Fig. 3 is a plan view

showm%ﬁ[ n internal conflguratlon of the optical disc device 1, | 00219111 »
shown iAENg YRS ?F‘f@%ﬁ?%ﬁ%ﬂ%éﬂ BGiRETRARVGRLR HRGRG ed to

Made kR Noew ceniaasTe aﬂwmmegrbmmmmumm@epm@ﬁ of
an input 25 device such as a remote controller (not.shown 12N the.like.

THerewsten! anskaavibe aihigl e A e RYACg SR AL |ﬁ$§%)gn e
digpla G’@dﬁ%@é}ﬁo’#nrﬁbl%@u@mﬁagﬁdﬂﬁme(ﬁmcshmdadm@éee[eeumme of

connected, so that information re ut from anl formatio rdln n
@P‘Eﬁ%"{’)‘ﬁﬁcﬁ‘i‘ﬁ&%’f%ﬁ‘?%t&% 5‘?}8{?} fﬁlar% dlgﬁangsi%ﬁ? cgl"#i A%
'ﬂﬁﬂ@tﬂ'é&@bﬁﬁ@“@&ﬁ&ﬁ)tﬂﬁﬁdéﬂ&dﬂﬂﬂ@ mrystalmhsmtay@@ude«mealamsc of

organic EL display device, asma displa deV|c and the like
SERIGALE deRreEng ﬂff‘f %‘5 RS SleganliﬁliarX e%”z‘;lsﬁrdEj tge?thk(:;'&(nlo 0307

Tﬁ@dﬁ@u&mﬁn@f&ﬁ&ma}cﬁgwel«mqﬁe‘san‘ciudemaxremhamgmambasiépes of
plate 4, an upper surface pI or coverl the upper ce.0 d
@é%zel (?CZ? If?oﬁ’tecéﬁ’rflgce pfhté%g ¢ crosvegr?ﬁglstr%e r%né:tl% %’fa%eJ ?;?rlgmamg
rﬁﬁﬂﬁﬁﬁﬁb&sﬁp@ieﬂlﬁm dvarshg 5 thewr datdsligeice, arghisientitsgl disc using

ured as ahollo container. |d%s{H fack Rostions 4a, 4a are
%‘éddl%?‘% 3%3 tAHe Wiath® wéc &%é%ase plate 4 of the

f[OUB@]g 3. Each side surface portion 4a extends in a longitudinal direction
of the Dase Riafd AARICHSIAETARH SOl TRRUPRELSUIIRE PIIGH bo
Irc]IZscmbed 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
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. 1 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
device such as a remote controller (not shown), and the like. The optical disc
device 1 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
device, an organic EL display device, a plasma display deviee, and the like. The

audio output device can include a speaker device, and the like.
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rectangular upper surface portion 5a, and left and right side surface
portions 5b, 5b, 10 formed in continuation to both sides in the width
direction of the upper surface portion 5a, for covering the side surfaces.
The upper surface plate 5 is attached to the upper part of the base plate
4, and is attached by fixing both side surface portions 5b, 5b to the
respective side surface portions 4a fa with fixing screws (not shown). A
tubular front side opening, which is}ormed by the upper surface plate 5
and the 15 base plate 4, is closed by the front surface plate 6, and a back
Zi&%gpening is closed by the rear surface plate 7. The front surface plate
and‘the rear surface plate 7 are screw-fixed to the base plate 4 and the

upper sliffabeuslags 3 {vith ahéctikilier serévss! PRSudeiGWRT OS] bow Alarse:

Inserieiect port gjﬂat%%gi&@éﬂ&'ﬂ&@@%ﬁ@ﬁ@éwm@%@g @hte 4, a front

s.ubs%aé ntially the central part in the height direction of the front surface

plaas. platdie dar £y Eriag thinGoas swdise vl AR sritase aviirgfes epeering
Rresent emeediment;is .ataehediadhe disc ingeiaiectRertdl i@ surface

manner enabling insertion and ejection. The disc tray 12 selectively

aotieys thete pircaranss ombeiitades it lf S b e o fdbprhrse P of
disc yetugyat Positignsai-auiside Hapibausing Sndth a discialiaehaRadtion of

position in the housing 3 at where the recording (write) and reproduction

(Femdat)rsiaeafoPfs AR HIURSAIS 18R exXdtutbashitH fepBlet o s udes a
%Eﬁﬁ%ﬂi%%&hﬁﬁ% tradtich2siGlHg oty praiideadytdd magdensfa, sb,
ape

plate-s member having a, rectangular, plang slightly larger than th

oBIEAR AR ConEHEUPRHIRIARTY Btk P5TiReti9l ATSREoBNY ifffhapper surface
lopgisdnaldirestion @itbaitayurains bodyiel dppoheaisce MaurHing:autiadeo

13 including a circular recess for ccommo§ tirlhgéthe ogltéic disc2 12, is
Mg B Qs aHid, WAEHIEEIE B e BEEr RS PRERTS
bsilysB4e {RO2pAerHaUt 1Mt ayoidig ¢antacking Rithgbadisqnot shown).
attachment unit, to be described later, is fo m@%}in the tra?/ maigfboilé ]c14th
The CUTBLE DB S RS RSE DY B Batly St gt MRS B SideSr e the
disecriytd 2, 1 hese@birdkpachobihdigtamduatidg bukaddeldheing is closed
shielding plate. 15 is int grzﬂ% rranged at th s€ort side on the sid
OB HE-EG U 5 of (DU Wt 0 18- LE e phts 14
fybetiofisabta tek forselpkitegitheddise ippertfejéepdatd wite theh@xdigcstray s
1 i§

not shown).

{0031]

A disc insert/eject port 11 extending in a lateral direction is arranged at
substantially the central part in the height direction of the front surface plate 6. A
disc tray 12 serving as a disc mounting 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 disc mounting
surface 13 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 plate-shaped member having a
rectangular plane slightly larger than the optical disc 2, and a shielding plate 15 fixed
at one end in the longitudinal direction of the tray main body 14. The disc

mounting surface 13 including a circular recess for accommeodating the optical disc 2



10

15

20

25

30

moved to the disc attachment position. The shielding plate 15 is formed to
a 10 horizontally long rectangle that conforms to the shape of the disc
insert/eject port 11, and is removably fitted to the disc insert/eject port 11.
[0033] The device main body 8 of the optical disc device 1 is configured to
include a disc drive device 9, a printing device 10, and a control device 80
(see Fig. 10). 15 The disc drive devige 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
Ry lé%i‘a{ﬂ‘i’ﬁc?m%ﬂ#@ 4pitie teRmducsdiedpiammation.d @si/_gﬂgsmdg 14
evice 10 prints and displays matters related to the information recorded
in0&d¥hnce in the information recording unit and the newly 20 recorded

informat@nceé)e_{é%'%dmrmﬁﬂgr&m&iﬂg A agLe S WMbBRNt unit, to be

photographs, pictures, and patterns on the label surface of the provided

ofsserberisler. indarped dndbe HaucRed frtve Ihbel Sarfatwit dediinmred by
The.pontiakdexics 8Q. drive Saoteindhesdisgdive,dayiceBAMMNG the disc

printing device 10 as well as other devices, as may be necessary,to |
caqyatne wisecarve dEbcdis!ibrerieind s salicrmned rbdBrdpRyt side

andireRiadysingieperation.and whernepesatinns wad ta, causesHia arptinge
device 10 to execute a predetermined printing operation and other

o Fubi LS BDBAPHRY. Aagng B SHeCHVETV AR IMBIMA P AEHARE tHHith 12 18
the,peintipgidevice dRadthisramaves. frametheiepiigaldise devicechabows a
in Fig. 2. In the present embodiment, the disc drive deyice.9 is arranged
alPHERHIEY (o R S RS AGRA TS B B?iﬂff}bﬁ SGitEeRheeet Port 11,
agrAngeshal gy unrertsige sthadausingmd-i realize such arrangement,
a chassis plate 17 that partitions the space in the up and down direction

[ hged inside the housing 3. Fig. 5 is a perspéective view showing a
state in vihigcladtieeptinting de gies the ippaiudited ovidhe shassisuptdte Iiclude

The 5 chassis plate 17 includes.a rect gulgr plate blo%%”scllegggy smijler

tHafith S B Siste 4 RHBYES JodtanbuI 8P O S PHON: 18 EStEn NG Fi$nd 0

lorigitgidinadi diraction ataitpyenlfetermine d grisithtistferimfedniasiderte@dsg unit

B e U, o P Ceue O IR s
information recorded in advance in the information recording umit 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
recorded information as wvisible information such as characters, numbers,
photographs, pictures, and patterns on the label surface of the provided optical dise 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 fo execute a
predetermined recording and reproducing operation and other operations, and to
cause the printing device 10 to execute a predetermined printing operation and other
operations.

[0034]
Fig. 4 is a perspective view showing a state in which the printing device 10
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,
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the chassis plate 17, and the disc drive device 9 is arranged with a
predetermined gap 10 with the lower surface or the other surface. The
front surface plate 6 includes an eject button 30 for causing a tray
conveyance mechanism to perform the ejection operation. [0035] The
disc drive device 9 has a configuration similar that which is generally 15
used in this type of optical disc dev'%e, and thus the configuration or the
like will only be briefly described. The disc drive device 9 includes a disc
rotation mechanism, an attachment unit raising/lowering mechanism, an

9RNGAL piskhn, 23, RROWINGQRE,SPECific SRRl of the Rickip devite dlize

pickup movement mechanism, a drive control circuit, and the like. The

dlis rotanenTRRichariz S Rikiedd Ahaiceanisi ann @At it B0 Weethgigown
%lré&ﬂ%‘ i I’b% @‘at'ﬁf%lé@ SheniSukgpavahhsaagheshrspbai dbtahmantvimita

raising/lowering mechanism raises/lowers the disc attachment unit 20 to

pstfoih WhHiskkiNG ariatHageded Spttatiomaitivd Spit atesss Pl oftical ¢
RiGkR 2R ecpiAsand reprorYeRs Medniurmation signals:with Bepess iate

the optical disc 2. The pickup movement mechanism moves the optical
dicRisTe Rinasianging s yipeleidh SEIFS BISHERstone iTEEBREA 2
Girsaitarive-gontals theoechaaismlesssitied abavenE aetkcanfigusatiane
will be described in detail below. [0036] The dischrotation m g@gg@@ IS ¢
GGG SEVESF A S HemEHcOP s 9585 8t SR b 1A LS
metekaantettbintable fixedstodavotatitn shatirefihel SAispindieimnioed gap
The turntable configures the disc attachment upit 20, to which the optical
dréth3hg %%%ﬁ&ﬁﬁ@cst?aéhwgﬁﬁé%%bepm BRSPS AP %ﬁ%ﬁu&s an
tuediabledd 3 (sfarrangeg o heypasitionadeairsuhstaniialyptrforentrakization
of the disc mounting surface 13 when the disc tray 12 is conveyed to the
8t thment position. The turntable includes a disc fit-in portion to be
reneypbly fitted to a center.hole of the optical disc 2, and a disc mounting

unit for fpﬁgtin e peph DAY Etgenﬁgggg{é 2 @lﬁa{qggc?‘}*ﬂ;@ is generall
attachment” ﬁcrgféYﬁ éwgrﬁg mecharism ataches the op |ca$(]:13|s‘ca o~
thectintaiegerefeasamthitsatfactumentl there dfebyordigingfiowerithy s will
dé% y be briefly described. The disc drive device 9 includes a disc rotation
mechanism, an attachment unit raising/lowering mechanism, an optical pickup 23
showing one specific example of the pickup device, a pickup movement mechanism,
a drive control circuit, and the like. The disc rotation mechanism includes a disc
attachment unit 20 (see Fig. 3), to which the optical disc 2 is removably attached.
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 reproduces the information signals with respect to the optical
disc 2. The pickup movement mechanism moves the optical Ipickup 23 in the radial
direction of the optical disc 2. The drive control circuit drive controls the
mechanism described above. Each configuration will be described in detail below.
[0036]
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

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
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rotation mechanism at the disc attachment position. The attachment unit
10 raising/lowering mechanism is configured by a motor base, which is
mounted with the spindle motor and which is supported in an oscillating
manner by the base plate 4 of the housing 3, a cam mechanism for
oscillating the motor base, an electric motor for raising and lowering the
spindle motor by operating the cam jnechanism, and the like. A chucking
plate 27 is arranged on the upper side of the spindle motor. The 15
chucking plate 27 absorbs the optical disc 2 lifted up by the

E?'%%’%QMV?J ing QRerationofthesringie ROt AmagRedds biBheng

turntabfe, and pushes the same from above. The optical disc 2 is,

sarficwithethby BredsiiEring gratenisacthe thelasatasnmy #rsistcalthe

disG.A s RraveRtedtom.sipRing oW frormmbebigntale s shdingrentbethe
turntable. 20 [0038] The chucking plate 27 is rotatably sui[%%)rted by a

pliteadisp iy pladis 2 mdadc et PEHE R de R SIcY SHfraedc
pQrtion 4a of the base plate 4. The plate supporting plate 28 is made of a
rectangular plate-shaped member, where the chucking plate 27 is
i&fkably supported at one side in the longitudinal direction. 25 The plate
supporting.pialerdeis atiacheninaveantienendarim hydtkagthe plloer &ide?

in the longitudinal direction to th d edge of the si f .
JorlSn A L AL, SRS Bt g B 'S s e

byramauxiliaryiate 29 tandiissupperiachsomsitiohe le$adikatydonrandunit

The position of the chucking plate 27 supported by the plate. supporting ..

SR LR ST DL PGS G0 oG () g i

reRIgakatioR(readeuhioh thepforreatiomsigridisiby thamptahpiekeplotp 4

23 are performed with respect to I1:Ihe 0 Hcal di&lc 2. 365 1!;OOB%LT?e disc
tilating the moior base

tPAYPED CRHSe e B15RY BT BY THE Setween the.

%’\ryocs nveyance mechanism between

discraiiachme nivpasitiohcanihthe wigorbyrievaitpositionat outsidete and the
housing 3, The tray conyeyance mechanism has a configuration similar t,
HAES i ORI BERETEI) (LRI e o St Hhar douios, T hus
tbruckinfigylation’ aibtoeblikehavitinoinh) Wisbrieflifidésapibed tiheaisiye/lowering

RS B S e s
redatatilyribing tha pmoticantisth likewdieked by the chucking plate and the
turntable, so that the optical disc 2 is prevented from slipping out from the turntable
or sliding on the turntable.

[0038]

The chucking plate 27 is totatably supported by a plate supporting plate 28
fixed to the upper end edge of the side surface portion 4a of the base plate 4. The
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.
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
recording (write) and reproduction (readout) of the information signals by the optical

pickup up 23 are performed with respect to the optical disc 2.
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the electric motor is driven to rotate the pinion, the rotational force thereof
is 10 transmitted to the rack portion. The disc tray 12 is thereby conveyed
from the disc attachment position to the disc retrieval position, or
conveyed from the disc retrieval position to the disc attachment position
according to the rotating direction of the electric motor. [0040] 15 During
the operation of the tray conveyancg;mechanism, the optical pickup 23 of
the disc drive device 9, and in particular, the objective lens that faces the
information recording unit of the optical disc 2, and the vicinity thereof
enigss 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 attached to the .
turntabld Bhd iR e@ip By EOHretiutahingd BmSaht CoTE SHIea IBF&%@?J‘SIH
2eataratheidewsssigeal thamptiead discdidc Theiwsteasidoeadoutsafdhie:
information signals with respect to the information recording unit of the
St 31y B8 GBIRa LR ST ety ERABHEE oDy e
theidise paxABiscanveyedipdhe ciscatachinans, positinn insuaki@hation
manner, the zloindle otor is mqved. to the ypper side b raisint%ghﬁ motor.
IS

asswitke alafaehRfeRTGMHt ARG bweiy FEHANSIATR IS aee” '

case,
thendiseditin pestiopoafdhertunptaltets fiitedrty thie cpitemhbie pfatkevith the

optical disc 2, and the optical disc 2 .is lifted predetermined.dista
e B i HERE TGS TS NPT Rt o ASrLg by Trer
mMagBRtbudilkioithe dudrtahleosomthiat the piptival 8@ digetDislsémdwitiremhbys
the chucking plate and the turntable. The chment unit raising/loweri
RS RERH The 158 Broctan 10 et Ihect ey Tt e
haseise:thabiivodisctiit-idigartidavel postiunntaddersiipsdoirtfnahe thecloswegval
side. from the center hole of the gptical dise.2. The, opfi lis '1%&18 e@?”th
AR s R R L ST A
13e4604A2tar.The optical pickup 23 includes a light detector, an objective
Iiﬁ&g two-axial actuator for facing the objective lens to the information
recording unit of the optical disc 2, and the like. The light detector of the
optical pigktip2Bds mosfigueddhisyraysermissaocicrordaasspmy Hieropsiealigiskup

S%j rgF ’J’x%r 1%%“&39@%&?&&99@16 in particular, the objective lens that faces the

information recording unit -of the optical disc 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 attached to the turntable and lifted up by a
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 disc 2 by the optical pickup 23 are thereby enabied.
[0041]

When the disc tray 12 is conveyed to the disc attachment position in such
manner, the spindle motor is moved to the upper side by raising the motor base with
the attachment unit raising/lowering mechanism. In this case, the disc fit-in portion
of the turntable 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
disc 2 is sandwiched by the chucking plate and the turntable. The attachment unit

raising/lowering mechanism is operated in the reverse direction to lower the motor
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a light receiving element for receiving the returning light beam, and the
like. The 10 optical pickup 23 emits the light beam from the semiconductor
laser and collects light 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 pickupg3 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.

[0Q43] tha artical ﬁkchupoasofsdﬂmrﬁﬁﬁmaasa&d@mﬁmb@;e%mndide from

tegrall ith the slid ber 26. The slid ber 26 has
R S e e e

atherblha e sside shafiscaliecananged sutistansially parallel to the main
surface, which is the front surface, of the information recording unit of the
disc 2, and are extended in the movement direction of the disc tray
12. The shdedpermbeic2orsimaliycheld by ther tdaguide shafiiisimolablea
in the ra aI directjon of the o0 al 1<:j|5012 b;{ ttlﬁ pin %%atzgnrpoc\é? ent - or
rSRAEH ﬁ‘f%ﬁg‘i%af‘é%% er%é‘f: ShisM Incllding a combination of a
s6t afpdiferdiscrevandncha f&.ed nibtemidghbeepptiec fahtheppickupickup 23 is
ovement mechanism, However, the pICk movem fm
rF@Pﬁe %}?@5 S L A %n g mec an%gr?s&uc%am
aslaghaekeammgw dieecharfisrecaibalt fbedemaahgrhgm bamd, cendrdefbsel  The
mechanis reco datl ti
B3 HOHR bR Syt B3 e S bk S A P el
infigitiriation wikabdingjacitvefltine apunaﬁtaisctﬂeahehé%@@mwdfm rigfthmation

ngé)e/ ?&T& n:nmit(%) Sli(gi Sical d[? b%r d%(Bé{%gst%%tlﬂcec@fﬁﬁgﬁ%éﬁ%@a@%hec’ned by

méch own In Fig. 2 and Fig. 3, the printing device 10
oﬂﬂmﬁmnaiomcc@éingemmﬁnﬂgumwtdqmme akpmﬂwr@é@ls&up 23 can

st the qiaffﬂik&ng ! g&gs MOVEDENHReERANIRTL AR unit, and

movmg e printing surface of the optical disc 2, a
drspawhe:détemm Lﬂ-‘lﬁt (nBrehton Fiordieteepidgdre HigtaHeanation recording

unit in advance.
[0043]

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
shown) slidably inserted while being parallel to each other. The two guide shafts
are arranged substantially paraliel to the main surface, which is the front surface, of
the information recording unit of the optical disc 2, and are extended in the
movement 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
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
mechanisms such aé a rack-pinion mechanism, a belt feed mechanism, and a wire

feed mechanism may be applied. The recordation and reproduction process of the
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between the print head 31 and the printing surface, a cleaning mechanism
(not 10 shown) for cleaning the detection element or the like of the
distance detection unit, a printing or. the like control circuit (not shown) for
controlling the operation of the print head 31, the head movement
mechanism 32, the distance detection unit, and the cleaning mechanism,
and the like. [0046] 15 The print hepg 31 has a configuration shown in
Fig. 9. Fig. 9 shows an inkjet type print head 31 used for label printing,
where the ink tank portion and the ink discharge portion are integrally

Comfiguresh [Q%f}aﬁl The prinbpgad 3lcrboven infigSjneludesienediolionion
head housing 36, 20 where an ink tank with an accommodating portion of
oisecsdifes raih ol R Er WS MGrecomire ugneie&eyrsretfof the slide
MAGRNLE CYARYBNaN6 Ptk kR kmad abdnkisischarge mechanism for

individually discharging each color from the nozzle are accommodated
indffelthe head housing 36. The head housing 36 is configured by
arranging a Miglginenpadion 3@aref asrestapgulaesalidshapeathe optical disc

substantially half of 25 the longitudinal djrection of one surface of th
rSEtAF g CSBHEUEHP. AR 2GiEBhARGE HoPREH IO Bk af@%ﬁalﬁ@ facad

aprangechaisuhsirptialyfdheneenifahparinohdhe Duiging perfiondgasuffaee of

B e TN

ew
Mhéemadiewhdaaen Madvhichmbzizdesrannarayideas rolamoipthaedBasiume (not
n mbera%st e numpber of colors.used. Fo&ui3 1tan three row. tOf ozzle

2P BORPPARGEEARINT 8 %‘ﬁ%‘iur%‘aeéel}}lsfi%otrhree 618 S LG ShtE Sy/an. Lgﬁ% ar
yeliavingl 8r [BO48}: Toetprintilhead @k Hawng suckoconfigyrationgisraticangethe
movable al t rinting_ surface, of the optical disc 2 by the head .
i R R
adieadhboldeliadlstorahdidingihe print head 5 31, a head slider 42 for
rg:aggglly supporting the head holder 41, two head guide shafts 43A, 43B

for mo

vably supporting the head slider 42, two guide bearings 44A, 44B
for fixing &he pipperihd teswohezgguice deaftsin 3Ag.48B, e dhows an

o V?:ggﬁ‘g%é%%%ggg%ﬁe%@ AR SaMing kiRt BRAEAL a6 nhd the
ink discharge portion are integrally configured.
[00471
The print head 31 shown in Fig. 9 includes one hollow head housing 36,
where an ink tank with an accommodating portion of one color (e.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
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 um to a few dozen pm), which nozzles arc arrayed as rows of the

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 yellow.
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rotatably driving the. feed screw shatft 45, and the like. 10 [0049] The
head. holder 41 is a member forming a substantially square frame shape
to which the print head 31 is fitted. Fig. 9 is an explanatory view of a print
head assembly 50 seen from the ink discharger portion 37 side of the
print head 31, where the print head assembly 50 is configured by fitting
the print head 31 to the head 15 holger 41. In time of the assembly of the
print head 31, the ink discharge portion 37 passes through the head
holder 41, and projects out to the lower side from the lower surface 41a,
igkis one surface of the head holder. An attachment bracket 48 being
ormed to a substantialllv)\; horseshoe shape and forming a gate shape

projecting ot e dlvapditesi ettt Bierslimavabia alopg the
the.headheldetd 1200 TIve dintanaal detechen saBsans®d 352, The

which Is a first distance detection sensor 51 and a secaond distance

derdcmenieserdsrashanisriig BeludaRstaiiad deteetidh R Fesirs Ry head

and &%ﬁ@@ﬁz&y@%@mm@ugﬂuﬁh@ epatrahpaidiobthe |QW@fh@Lder{ﬁae
of the attachment bracket 48. The first agg?ﬁ F?ond dlstance% etection 2
t

SHRESAS 51485 FSROM Y FRRERE S SRSy W& it DBt iRRaTings 44
disgherga:Rerben saﬁp@fcﬁtgeawmmaﬁ @ih@mlﬁm mm;mgasurf@@esafemehaﬁ

optical dis¢ 2 attached and rotat tta n|t 20.Th
S P R HALARESABE DR B H&f\e@@f% %ﬁ%%@ %gﬁ&f‘”
GaneBleatiiiadintanes Srbethetn shaninihelisbharge portion 37 and the

r|n surface of the optical disc 2, but are suitably a reflection type 30
S interrupter. [0051] 19, The photo-interrupter is an optlcal sensor, in

which a H@ht&ﬁﬁﬁitﬂ@l@aﬂlwefs (B eard@pingtedidaefoiilyasgetraihiot shape
ses an |n interrupter includes a reflection
S A e S, T e N LR e

. presenlyniesdionirdihelreftdéctiochtyper 5qnh0ﬁo§71$eicuﬁt&ne@mm§1hg&l8ﬁrmhere

tt{ke"%%t nd etect%es eflect &Ié:g & SIé)keh ;vﬁ}pg}gr&oqu%o %ea d

examine he SFetiadhi Ilgh e Obj stance with the
digjelet ddn bhmwoﬁﬁb@admmbﬁewfmspeoﬁi!@ee&ém@e oiktHecheffegtiphon 37

%stgs t%roug eli{u%te%& ?10'1"&%@%‘['9 0d 15?&5%&%0611{3{8 %8@8%961' SLTHRIE the Tower
surface 41a, which is one surface of the head holder. An attachment bracket 48
being formed fo a substantially horseshoe shape and forming a gate shape projecting
out to the lower side is arranged at the lower surface 41a of the head holder 41.
[0050]

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 subétantially the central part of the lower
surface of the attachment bracket 48. The first and second distance detection
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 opticai 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
photo-interrupter.

[0051}
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SG-105 manufactured by Kodenshi Co. The reflection type
photo-interrupter 10 SG-105 has a light emitting element and a light
receiving element arranged on the same plane, and can detect the
distance to the object by the reflected light of the detection object. [0052]
The two distance detection sensors 51, 52 are arranged side by side on
the 15 inner side in the radial diregtipn of the optical disc 2 with respect to
the ink discharge portion 37 of the print head 31 and on the upstream
side in the rotating direction of the optical disc 2. The two distance

detectiosensarsilnhAd & aantes abnie, UPGHRAM Side nfiéng diode
rotating direction of the optical disc 2 _so that when part of

GiddPhrysdarahntationk BrerRSE P ‘tﬁ?nr%ai“ﬂ%c el §e§ E“ﬁl’éatm

heRlinalrsseh Mmiskhacamesbasd tgpitash to mgﬁt@mmypmmham the
distance detection sensors. In the example, the two dis

selipius sy sl aH@"é’d Bh e BEERLEGSPHE sub Sn{l ycgg%tr%pe
pasteitherinkefisehangepesioma T rndndnishetsatatiofcantdiphide dfethige

tical disc 2. [0053] 25 The printi f | disc 2
1 LS00 S ATE e S PR Bt B b LI e 50 it ARl

shestR3vsuattachagte the lebeatsutirte Raatthe Apﬁmlﬁhsexzmhle of the

surface 53a of the attached label she 3 bec S r|n gsuy f
THEHS WBﬁiég"ﬂf’f’ UBHBIREY \ith fﬁe prinfh %If %é) r?e& " e%%ter
rﬂauwlmmbdermabpexmﬁﬂm héad siitier tbﬂe@@oiﬁ(]ﬁdﬁ I-ﬁg}t@qgtamfupter ,
Iana showm e he d holder,41 and.the ds ]
A SR e SR U 8 me
n@ﬁiﬁqﬂaiereledmaﬁmemmthe lesghtel rwcectmmrmlnjmthé}pthﬂ w@a@t@llliﬂhé of the

0 tical disc.2, and the optical pickup 23. As shown in Fig. 6 and Fig. 7,_

tHEE88 I’&Sr 42 is arranged to face the optical disc 2 with a
_qm!deﬂermlned gap on the lower side. In this case, the 5 optical disc 2-is

attached,fo the turntable (not.shown thg the disg Lofation meebanisii h the

the disc dnve cPewcear&arrange on the opposite side of the chassis plate
Tikparddetie hptiediabitkasi@of e wsicalciisse? vithwsveeehiaghnithelischarge

d"er?“g'w e ”d'ﬁn 31.1q 1he plapedirgstinnyhish is the ainsurfaseefor

the'o optical respect to 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 a mist and floats in the air, |

such mist becomes hard to aftach to the detection unit of the distance detection.

_ sensors. In the example, the two distance detection sensors 51, 52 are arranged on

the extended of the substantially central part of the ink discharge portion 37, and on
the rotation center side of the optical disc 2.
[0053]

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 to 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 slider 42.

[0054]
Fig. 6 is an explanatory view showing the head holder 41 and the head slider
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turntable. 10 [0055] The head slider 42 is configured by a front side
member 42A and a back side member 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, 54B, arranged with a predetermined spacing in the left and
15 right direction, for coupling the frgnt side member 42A and the back
side member 42B. The front side member 42A and the back side member
42B are raised to the upper side with a predetermined spacing in the left

andigh g&aa\gg%é@&%aecw ThedpeepdinahditectionscAdinstiheaifgonal
portion 55a, 55a projecting to the side is arranged at the distal end on
seationslin didée bBB%B%?&HB“o%%H’:‘?gPBBHW“g%b, DePpEcpl et ings the

theisideienthesoppasiie sidenisiarangedial thendistakeniamihy ehaped
raised side. [0056] The first bearing portion 55a, 55a includes a first

beesrihg PRiIEAE B¢ Se e rd diverHNE eee HE4RRIPRGRY %6 [BEY S s dbe

Qpha SANE @NgcERan ine rukSinilatiyhdhe secordiBeangRor@hanism

55b, 55b includes a second bearing hole 56p, 56b, where the two second
LS HolEY B 6BV 8B AT Gt gaﬂﬁ)él%&édseﬂm}%iﬂ&mﬁ@aﬁ?sia and

heasng-noirpGaNd theosecond:beaitig hate Sbthadireespegtivalydicular to

aftached with a bearing member 58, .and fixed thro a fixing means

R B g T T S oA S LAt SeheE e

therpeasing members 58. 30 [0057] Fig. 8 is an explanatory view

ﬁa%gri’fjing a state in which the print head 31 is 21 held by the head holder
,and

a state in which the head holder 41 is supported in a relatively
movableTmahaer Widlrrd3pecitdithecidadastichet 4Rbynwayeof4bieenduideck

B R R RS A I SR e e
athertiomgviidee isTthe Sohwtustinm elitiewi plasé $h6 1pkind hBare 3 peotil &t immeludight
L SR R e SO RO A o
cogitindimgtithe éndsyafling thetfrenirfade portiond 6088 the back side member
42B. The front side member 42A and the back side member 42B are raised to the
upper side with a predetermined spacing in the left and right direction intersecting
the longitudinal direction. A first bearing portion 55a, 55a projecting to the side is
arranged at the distal end on one raised side, and a second bearing portion 55b, 55b
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, 55a includes a first bearing hole 56a, 56a,
where the two first bearing holes 56a, 56a are set on the same axis center line.
Similarly, the second bearing portion 55b, 55b includes a second bearing hole 56b,
56b, where the two second bearing holes 56b, 56b are set on the same axis center line.
The first bearing hole 56a and the second bearing hole 56b are respectively attached
with a bearing member 58, and fixed through a fixing means such as press-fit. The
two guide shafts 43A, 43B are slidably inserted to the bearing members 58.

[0057]

Fig. 8 is an explanatory view describing a state in which the print head 31 is
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The two supporting plates 61A, 61B are integrally configured with the
head 10 holder 41 by fixing the respective side surface portion 62b to the
long side of the head holder 41. The upper surface portion 62a of the first
supporting plate 61A thereby faces the upper side of the first baring
portions 55a, 55a arranged with a predetermined 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 plate 61B faces the
upper side of the second baring portions 55b, 55b arranged with a

nsgelermined sRagPg inthe.front apdiaskiditeeian Ak %t@%%pé}% iR a
the width direction of the print head 31. [0059] A guide pin 59a, 59a

aRteEigevaRia smepSide Brasecatriactish g sittdnthy pardlBrkigyide
:Pﬁsgkfb%,%ﬁac%%fs@%a@%@@%ﬂ@@@?ﬂ at hefthendsdnethaolengibidiRalead
|

rection of the upper surface portion 62a of the first supporting plate 61A.

TG b pii ssonGopprsiaadn ahid itrtheh L Jisritkbleassde- 6450e
farnedhin eRen.akthe URPET BUHaLRs Rifha dwecbantipg:peitines padoh¥a

One guide pin 59b extending to the lower side which is the direction

SBsEaMHSINFATRIRITES WP HOL RIS L BAHBRSZS RS Rgelr SRR
igtesnediaiepariio thedengitudinabairestion pbiheuHppessudasce portion
62a of the second supporting plate 61B. The guide pins 59a is slidably
ild&Had to the guide hole 64b formed to open -at the upper surfaces of the

couplingTherkespABrhhoitde1pins10ac58rsbilly and jha@uitk helbsad
S el iure S ke megtencp UREI 0 S e
mexe tbeichead hpldenbdthfiespeetdn tia hatlestider 4p@2inf00BE] 61A
CYRTE fssent e el g eI e oo 1l 55
ipadangeticin ihepresenhenibadiménbickedhance the @pesato mfuinctioidth
R S TR 2 P A PR B e
spagingiiy thettatdidl flirectenuand: side fof Miedstoextdnadig thetigpsaftb, 555
O S R PR ol BA I

side in the width direction of the print head 31.

[0059]

A guide pin 5%a, 5% extending to the lower side or the direction
substantially parallel with the side surface portion 62b is arranged at both ends in the
longitudinal direction of the upper surface portion 62a of the first supporting plate
61A. Two guide pins 59a, 59a are slidably inserted to the guide holes 64a, 64a
formed to open at the upper surfaces of the two bearing portions 35a, 55a. One
guide pin 59b extending to the lower side which is the direction substantially parallel
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
618B. The guide pins 59a is slidably inserted to the guide hole 64b formed to open
at the upper surfaces of the coupling member 54B. The guide pins 59a, 59a, 59b
and the guide holes 64a, 64a, 64b configure a first guide mechanism that functions to

regulate the movement of the head holder 41 and to substantially parallel move the

head holder 41 with respect to the head slider 42.
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65b are arranged to project out to the inner side with a predetermined
spacing at the 10 inner surface of the first coupling member 54A. [0061]
Two types of guide mechanisms are provided for moving the head holder
41 substantially parallel to the head slider 42 because the electric motor
or the power source for operating the head holder 41 is to be arranged on
one side in the horizontal 15 directigp of the print head 31. In other words,
an adjustment motor 66 including a stepping motor or the like for
relatively moving the head holder 41 with respect to the head slider 42 is
ed on one side in the width direction of the head holder 41. [0062]
20 Adjustment motor 66 includes a fixing portion 66a to be fixed to the
head slitigfhep e, asFsethg it iesr ol Wit dreudinaivoraeas i Hetdat

tBSafXinGwRHINRERA, (¥ G BHIRWEINBHBLHR PBISRS Tl thauranged

rotating portion 66b. The fixing portion 66a of the adjustment motor 66 is

ibURted B Y sHBhofiRtEnssloaaivges hthemralieh s Hhefbties Barallel

angvisretearaliy fixad ibrrata: The35sperew shafl6d isaitachedte e long
head holder 41 by fixing one end to the lower surface %t%? first

R PA P S TAN S S AP SRR BY 5 SERL R gral diirstipnand
ofithadjusineenrtinpiabeyadh e dimaie dnndie sittnsanddpojeiets 6 of

to the lower side of the If plate 68. [0063] 30 The adjustment motor
A48 78 SLPBASHOHES S e GG Sl R BP0 50,
asljusitegribepdisianes Sthynmeovirg the pidatwigad pit&oeaaiie? Spavtiageat the
closer or move away with respect to the print surface. When the
ala‘ﬁfgtﬂigg]eﬁ?o%r%ét i%oﬁﬁggg ﬂﬁlggseérrgee%‘shaﬂ 67 moves in the axis
dicgetipn according to the rotating direction by the rotation of the feed nut
based on the rotation of

n of the rgtating portion 6 %ﬁs\ccordin t0 .su
e R B A AR e R SRS Rt holder 41

diréctionigisrpendiduiario thednddingiditectior (froriamicbactordirebtigrywer
of the head slider 4 q]ri1re go erpendicular to the main surfac oi}the
oELST 03] e MR T S B T e
pthtecBanAf {0OPARt head 31. In other words, an adjustment 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,

10062}

Adjustment motor 66 includes a fixing portion 66a to be fixed to the head
slider 42 side, a rotating portion 66b with a feed nut rotatably 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
screw shaft 67 is attached 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 the lower side of the shelf plate 68.

[6063]
The adjustment motor 66 and the screw shaft 67 configure a distance

adjustment unit 60 for adjusting the distance S by moving the print head 31 so as to
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The adjustment motor 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 position distant
from the center part of the print head 31. Thus, a rotation moment
generates at the print head 31 by the moving force of the screw shaft 67
movable in the shaft center line direction, and a partial force in the
direction orthogonal to the perpendig.jlar direction acts on the 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

RAReatk 3 HR0E Al s RresRI eMhodime Rb AR heRiRErRA0g i ent
supporting plates 61 A, "61B are fixed to the head holder4l, and the guide

phisosda, 5alsisge dheatrged shadabh mOresupBpBitiag pIitecE PR 269 iptienthe
G4idenRINR 2 8En PR IHARIN £DoBRCHIRS QHifRDOIRS B4 R BAL TOFME ddfting

the front side member 42A and the back side member 42B of the head
SMIEPRENd tHeydins KotBHABTEIREY T thie e BSUDH SR pldiead 31

638 FUVIHRRBOIR o R N16e [ BHIHRRINRORaHS W00 39D BF&-AFRNESH Ald back

satisfactory balance to form a triangle, and hence the three guide pins

5t solhearie becsitalilifsraasmendini Srate. e yudne thdhe
headhalder Hligamdr.amentalys parliehmeyeehinihengrpandiglar i,

direction while maintaining a substantially horizontal state. [0066]
"‘Hver,'two long holes 65a, 65a are fonned at the side surface portion

30 62b of theditst:suppaditgqdatafifucanch we pIgieatine8bPh&R3 1, and -
slidably engaging the long holes are arranged in the first coupling

HEnIBE SHECTTIRFsOtHESHOB xS 8/ Sidfelat ArstHeRd Roridrat thenrpaer
npaintainehahiighes RCCUiatya andiihe headheldrrakl aandgirglizbly3 1 by

S TR PSS hesion PO BT
is movalbiyrse ppoitedilytiwoditadgulde safiaddficdB discsdavbtsion. the
e I Pradslssten A nisenptn g e Sldale manger
béarindipastibn Sbhagtibhevacrangdd dr epapadicohthdihedch Sitite42int ead
Sﬂ:'ond guide shaft 43B is

[0065]

In the present embodiment, on the other hand, two supporting plates 61A,
61B are fixed to the head holder41, and the guide pins 59a, 59b are arranged at each
supporting plate 61A, 61B, which guide pins 59a, 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, 59a, 59b can be
slidably moved in a similar state. As a result, the head holder 41 can be smoothly
paraliel moved in the perpendicular direction while maintaining a substantially
horizontal state.

[0066]

Moreover, two long holes 65a, 65a are formed at the side surface portion

62b of the first supporting plate 61A, and two projections 65b, 65b slidably engaging

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



10

15

. 20

25

30

inserted in a freely slidable manner to each bearing member 58 of the two
bearing 10 holes 56b, 56b of the second bearing portion 55b, 55b
arranged on the other side of the head slider 42. [0068] The two guide
shafts 43A, 43B are extended in the longitudinal direction of the open
hole 18 formed in the chassis plate 17 and are arranged parallel to each
15 other while maintaining a predetggmined spacing. The two guide shafts
43A, 43B are fixed and supported at both ends by two guide bearings
44A, 44B. The two guide bearings 44A, 44B are arranged at both ends in

thglopgitugingl direstionoh thenapamhale: 18 1aRdRierespectivehefixadider
the chassis plate 17 by a fixing screw. [0069] 20 A feed screw shaft 45 is

ataiTgé Witk prdcutentiiiancssd g orrtRendisdir ditkeone guide
f#-A3B. The feed screw shaft 45 is set parallel to the two guide shafts
43A, 43B, and is coupled to a rotation shaft of the head feed motor 47 by
a joint TiNSBIeHoRE 1) G B RaHE S SsRRfe CUBRIRBrb P g Such
fesgrmeteiod {s inded e rater hrakell fidvkismotar hrackes s hiswn
fixed to the chassis plate 25 17 by a fixing means, _such fixing screw.
The 1Rt HGTHE REU RIS Aoy SFEAT HamBlSTaG 1o cach
Atachp ertPates/s isdixes teathe: feedsmah 486l haho Bt Atbashnagit-lald 5a,
73 is fixed tq the head slider 42 by the fixing screw. [007Q] When th d.
(3501 RGRSA- O B D AT ot 2GRN, 006 ARl
isdtamariitedreitheitedit sareveshaliath byaway oethiejdiRtol thandalsaring
transmitted_to the feed nut 46. In this case, the feed nut 46 does not rotate
AR5 TR P A SHEF BBy o e T AT pAtee of
T3 htdngihead.slider 42 is guided by the two head guide shafts 43A,

4@%%@/% movable in the axial direction thereof. Thus, the feed nut 46
S ely moves in a direction of moving closer to the head feed motor

- 47 or in ddiresti@nidé shatndiawayBrem dherteddnféedd grotinal direction of

SRR AR A B0 Y e o

cotsequiehtiyatheipingt aheadt Btnmodespinithe fromt amd hadk dindstibh, 43B

‘L’l"gr}_iec RIRINS FANS SGCHORAS (n8s BYAA GO HNE: BeL SHBY SRty
guide bearings 44A, 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]

A feed screw shaft 45 is arranged with a predetermined spacing on the outer
side of one guide shaft 43B. The feed screw shaft 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 motor 47
is fixed to the motor bracket 72, which motor bracket 72 is fixed to the chassis plate
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.

[0070]
When the head feed motor 47 is driven, the rotational force of the rotation

shaft thereof is fransmitted to the feed screw shaft 45 by way of the joint 71, and also

transmitted to the feed nut 46. In this case, the feed nut 46 does not rotate as it is
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[00711 10 The movement of the print head 31 in the front and back
direction can be detected by two position detection sensors 74, 75. The
first position detection sensor 74 detects the disc inner stop position when
the ink discharge portion 37 of the print head 31 moves towards the inner
side in. the radial direction of the optical disc 2 and the portion closest to
the center part passes by a predet@fmined distance. 15 The second
position detection sensor 75 detects the disc outer stop position farthest
from the center part when the ink discharge portion 37 of the print head 31
fraves towardssthiercitéy side if the matditihdireetiorlaté e optibaldistshder
72] A ition detection piece. 76 i h nut h :
St P30 et L IR T B MTI A wxal
déteciedthydstecting the poditidridemetivie oty Foiwitd theliys o positicn
deiceion sansgdcd-Andhe Rrint. tradidd & slonRedalyRAPIRVARL feed
position. Similarly, the disc outer stop position is detected by detecting
thetpositiordetsetion widcbend witke thecséen atltho &eé nogetebtb i sensbys.

g%@%:ﬁ%&% head.31 isstionped @t thed slevantRasiion a0 zgf]_ print

ows a state in which the printing device 10 is accommodated in
therdndusinges withaHeooh ardibaslartiregtipampbish andhespegrdpssdenaribe
the disc ey, e or fg like~niskehsoptical disc device 1, the head center

line Lb passing the ink discharge portion 37 at substantially the center of
tH®Brint head 31 of the printing 30 device 10 is set at a position deviated

by a distpice E fomthe maipihodv.eenten ine fadassingithe-canigrcal be

rotation Oc of the disc attachment unit (turntable 20) which 26 _is the

clreiehdry oHn @ eREEoarNEcaETcE9STR U tHe prifth &5 PPIHIGPedstirtion
the, faiecteryof the head.centerlingikibdeviatedbyhadistarceoRiHiony of

the center which is rotation Oc and executes the printing process with
rEhspRiERtBarh PrimengsJaras dic iRl tiSe 2 GoTFa AN bRy ca!
fidoPenatiachediin hesink dischacarpatiguddsdtheppidicheaddsdiaade.

an ink reservoir 78 are arranged at the far side of the housing 3 on th

F BERISEEMO PRSI £ ATREAB SPES 7 TSR R Ch S1EF T oS s

iMom 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
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 outer 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.

[0073]

TFig. 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
device 10 is set at a position deviated by a distance E from the main body center line

Ta passing the center of rotation Oc of the disc attachment unit (turntable 20) which
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discharge portion 37, and prevents the ink from getting dry and clogging
the nozzle. 10 The ink reservoir 78 prevents the air from entering the
nozzle of the ink discharge portion 37 and the print error, in which ink is
not dischargeable, from occurring. [0075] The flow of signals-in the
optical disc device 1 according to the present embodiment will be
described with reference to Fig. 1024ig. 10 is a block diagram 15 showing
a flow of signals in the optical disc device 1. [0076] As shown in Fig. 10,
the control device 80 of the optical disc device | includes a central control
unik @ toraer interfacdaiditct@i e divecdntréhuniti88pantayadifl encireniegthe
a recording contro| circuit, 85,,a signal.pk Sif] it ' '
o e, e S
Q0;otatprirDerachanistedtiverotngredsean Wik disereirgedrivinng gir oge of
neig rel (ﬁ\é@igg amount detection circuit 93, a high voltage power supply
unit 96, a ground side electrode 97, a high voltage side electrode 98, and
fieTiKe. [0077] 25 The central control unit 81 is the portion that controls
the d”VeACR%tga%r%n% 83 t0SRUNLIMAYS. JRRSEILORMNIL AT SPGB fn:
. The

control unit central control unit 81 outputs a recording data signal
pradidédficban this interfate’Bnicarransaseatithe o pigelod thedusing d<mtke

RN QLYAL §1A{50 O4tpuig.AD &gbag‘? faiasiopaknoyided HoMdhs the ink

interface unit 82 and a position data signal provided from 30 the drive
@mma@ﬁ%@gﬁiﬁﬁ‘ﬁﬁg@@éﬁlégé?iﬁrgﬁm%%ﬁé}‘%ﬁ@ﬁﬁﬁﬁ onfresede.
L’hIFHE 88 2100 BlsThevntertaceunib B2 dsdha L annesiing dosionithatcharge
ele

ctrically connects an external device such as a personal computer and
DOYD: ACEId dreanintive OptioahifBdrtiiAcs disehrechabierdtam pieEB0e-
yipyts a signal provided from the external device 5 to the central control
unit 81. The signal to be provided to the central control ug{%_ 81is

! ( he
signal coFrEsPBNdM G e B X PRASRrdgE HORMLiBTF F@dtﬂw‘%ﬁepmsem

exienakdayicairnd candachidedhe-resasding data signel porisspodtiagm
to the recording information to bhe recorded in the information recording
W BRRa %ﬁ‘t’i’éﬁ signals n the optical disc device 1. '

[0076]

As shown in Fig. 10, the control device 80 of the optical disc device 1
includes a central control unit 81, an interface unit 82, a drive control unit 83, a tray
drive circuit 84, a recording control circuit 85, a signal processing unit 86, a print
image generation unit 87, a 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]

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 image data
signal provided from the interface unit 82 and a position data signal provided from
the drive control unit 83 to the print image generation unit 87 and the print control

unit 88.
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disc 2, the image data signal corresponding to the visible information to
print on the 10 printing surface of the optical disc 2 (surface of the optical
disc 2 or the surface of. the label sheet), and the like. Furthermore, the
interface unit 82 outputs a reproduction data signal read out from the
information recording unit of the optical disc 2 to the external device by
the optical disc device 1. A specifiédtion example of the electrical
connection with the external device can include ATA standard (AT 15
Attachment), Serial ATA standard (SATAT), SCSI standard (Small
[Cemiputer System Interface), USB standard (Universal Serial Bus), and

the like. {0079] The drive-canifolupil.BReqnFals therotatianiof thespincis

motor 21 6f the disc rotation mechanism, and controls the operatioj%?gf .
thetrayddrive Dinbuis 80 eReN2 OTREWSEBRHIA N HCPEHEIRE B AR ise

words, therdrive contral UNiHB3 QiR U Sig-a B EaITelhased:0artbdevice
con%ro?'signa provided from the central control unit 81, and drives th

spihellenotaogtomiitobtical Hsieaia SRt IRE R RESIBb SPTRL Wit

.@E"E‘ I8 MAIRk2 L5 heIahy aiRtablv.devan abagonstantdineastselacity the
urthermore, the drive control unit 83 outputs the control signaﬁ;o%r% .
téeaBlofevisionnsk 898 tE AR EiFEtT B A EFRLoTATRGRSINS! ¢hrduRt

f&nﬂf&%fcﬁn&%ﬁ% Wit 83 auinHte tharpesition dakedignahipkdvisiedptical
rom the signal processing unit 86 to the centra %ogﬁol urg.it I?%LI-{DQOH?%]H the
The TapokreeHEmEEARGOFERRETBINST SFIRE SHVEGIor (ot

?‘i’ﬂ‘(_i’ﬁ@ ANpLIBE Ay sRAVeYREesheRbalism cftieattite notahdontiee of
:

ay is driven based on the control signal output from.the tray drjve circuit
. TRy 43 iy 28 B Be TR he o arobiant

Rasilien insidedhs havsing dandihedintorettievakpasiionoitsidédimgtical
housing 3. The recording cont‘ggl cir.cu'tﬁ?S ccpntrglﬁ th[g geg{gf%i%%gfe
r@é%%ﬁdlﬁét%eﬂ%’%&? thet pq"}e}(lfﬁl it of the re‘prodLPctmn
byt the Qpticahpickupc2idn {008 ckhempticalopickun2Bdaciidestandadr(AT

o S ot I oL e 53 S e B S e
lenstisrafiectes) by Sesinfasrdatinnvrect Ririgl Bt ofttighe fike.
[0079]

The drive control unit 83 controls the rotation of the spindle motor 21 of the
disc totation mechanism, and controls the operation of the tray drive circuit 84 and
the recording control circuit 85. In other words, the drive control unit 83 outputs a -
conirol signal based on the control signal provided from the central control unit 81,
and drives the spindle motor 21.  The optical disc 2 attached to the turntable 20 of
the spindle motor 21 is thereby rotatably driven at a constant linear velocity.
Furthermore, the drive control unit 83 outputs the control signal to control the
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)

of the tray conveyance mechanism. The drive motor for the tray is driven based on

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

ata sign%le



optical disc 2 and received by the light receiving element 23b. The
recording 10 control circuit 85 outputs to the optical pickup 23 the control
signal for causing the track formed in the information recording unit to
follow the light beam and execute the track servo and the focus servo.
The drive motor for the pickup is driven based on the control signal
provided from the recording controfgircuit 85. The optical pickup 23
thereby moves in the radial direction of the optical disc 2 integrally with 15
the slide member. [0082] The signal processing unit 86 performs )
demegid atoncandierdisd etecioard paisi RIFIR et fysicy) igihe disc
prpuidad fom Ine, pfIcalPickum 23, andoRneraiss difeeRiRaiciondiaia,
ignal. The signal processing unit 86 detects the position data 20 signal as
ahsigraldiaginf thespeoifitngattsrrignzhead BayRpMdmsaich SigRsraAtcyon

nal representin égﬁ)&% ign data of the optical disc 2 based on the RF
3%%51@#16%%%%&% ta si%ngll can include a rotation angle signal

if@i&Hting the rotation angle of the optical disc 2, a rotating position signal

ndicating (g folainaeRSIonali0e ARBkNI 2ccmsh Rlikayineciving

reproduction data signal and the position 25 data signal are output tg the

airacobrfb! wrhie3todBt Treamp rittieAdEgR HBFalih uisB PYETeraedd

- aprinkimags hases @ ibe.fan ralsignalnrevided-tumn e senigaltonttat
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unit 81. The print control unit 88 performs the control of th prifg head él
totiralpsiaeing esbicscaednyhbgdlght SoSB REIFTSH for bpetafingfHa e

Rrinkhead 31 shedisianseaidelaiantniifandatectingon sifisibngecausing the
between the print head and the printing surface, the cleaning mechanism
fesecdofeeTaeihig A A IFRIGAC S TG R drotaeY e S e

lite hasechRR the Genalsional provided éramtheccantrpldaptiolitinth&bsed
[0084] The print control unit 88 generatesagufe%ink dischar e %ta %e(g on,
tha tBeispige daepdoREmeh R TTLGECHERE SRAP g ENEH Y by ie?
PHiBLIMag SRR rAliNRs Wit Tand previdechirara theietrisal Tantmkiinitvith
81. The print control unit 88 generates the control signal for controlling
tﬁ@ﬁﬁﬁ?iﬁﬁ‘&@?ﬁce 10 based on the generated ink discharge data and the
p@@igg]n data signal provided from the central

The signal processing unit 86 performs 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
signal as a signal having a specific pattern such as a synchronization signal and a
signal representing the position 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
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 control unit 81. The print conirol unit 88
performs the control of the print head 31 of the printing device 10, the head drive
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
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control unit 81, and outputs the control signal to the print mechanism drive
circuit 91 10 and the ink discharge drive circuit 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 tothe control of the print
mechanism drive circuit 91 and the ink discharge drive circuit 92 by the
print control unit 88. [0085] 15 Thegrint mechanism drive circuit 91
drives the head feed motor 47, the head cap 77, the suction pump 94,
and the blade 95 based on the control signal provided from the print
chatiobuhit @@tlhethisS tasd, thredintchelatt Glomovigsafrd the thieeiharerd siddhe
towards the outer,side in the radial direction of,the optical disc 2 when the
%%tr ?eSl d rt%‘?%ff?%\%%%‘.’%girﬁ%rgg}rinqélﬁ?g?réction of the print head 31
6§420 be from the outer side towards the inner side in the radial direction

of the optical disc_2. opposjte $o i n the
008 T R e a1 B o

fhegeaiatoltsigmeal oy dhicieth frodatarrécprircostries] bnfhe@rimhianige dropratisn
re ther di r ischarggno : j :

e oDyl ot &5

wetheetirtingeurdcelotihérotanstshingrihen itieg drsécs. Hhiwecdorsrsthe

Wi i ) - SRR PRRERIe G e RERkal
%fgla%d%%g%gé b%%%%ﬂe%?ﬂ%lﬁoﬁﬁﬁ%ﬁ%@ﬁ%@e igir%gge data expressed with

e vanis feprdsuiipiy trecrighlsessl o AirradBrermi eayvesiesuit 91

(grean)and Bublitedisdispiayesd byithescarbivating iafsHeR Rt RRFon
of ink. [0087] 30, Furthermore, the ink discharge drive circuit 92 detects

fihe rsimEngingEsfoah st prtadctittnioaruaniin e el dhesatinnpead 31
disRlays.theaagnitferehdheinigRaininehAMANNE With e Qi SHAYITIRRRG: oo

The detection of the ink remaining, amount is carried out for every ink
G, PRSP Rre R SRR AP SNk 5 remaining amount is few is
¢ when the remaining amount of one of the inks reduces to smaller
than or equal to a predetermined amount as the u?lag}? agn{punt of ink
§ € neaa 1ie

differs ddperidinG BrCREIMARYE OFtitiorls Sfo68 ed motor 47, the

head cap 77, the suction pump 94, and the blade 95 based on the control signal
provided from the print control unit 88. In this case, the print head 31 moves from
the inner side towards the outer side in the radial direction of the optical disc 2 when
the head feed motor 47 is driven. The movement direction of the print head 31 may
be from the outer side towards the inner side in the radial direction of the optical disc
2, opposite to the case of the present embodiment.

[0086]

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 thereby
discharged from each discharge nozzle at the ink discharge portion 37 of the print
nead 31 and the ink droplets are attached to the printing surface of the rotatably
driven optical disc 2. Three colors of C (cyan), Y (yellow), and M (magenta) are
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),
G {green), and B (blue) is displayed by the combination of such three types of ink.
[0087]
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In such optical disc device 1, when the print head 31 is mounted in the 10
device and the visible information is printed on the label surface while
rotating the optical disc2, the mist 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 label surface of the

optical disc 2. The floating mist attaghes to the optical pickup 23, the disc
tray 12, and the like, and contaminates the interior of the 15 device. When
the optical pickup 23 is contaminated, readout of the data recorded on the
optical disetReandrththantediciateetdritecoptitddiste2 bbeomeatifficalnount
which leads to degradatign in th relin in

i e b N R T TR
suppipiugit®s2Orthe grouhwkidensisstrodéodetgrdothehigh voltagedides
SRR XA AR A, RV Pl O AV QURDROURY i
supply unit 96 applies high voltage (e.g., voltage ofa few kV) 1o between

thengrowedsiderbitgarandihéeigivy dlageeidenOamputrsfehetigh the inks
viligas powehsuRRlY YnitRBinasedan s ceatalsignal RMde ARt of

control unit 88. The ground side output of the high voltage power supply
Uil gifes Jspsodineciedhorhietigetindisiens-electrode 97 of the print head
tray main body 14, and the like. The high voltage side output of
the high voltage power supply unit 96 is connected to the high voltage
electroddnoselt wsiesb ditsdecpistel 1081em HeptRENKBearhalchnrralghdn the

framdbeprint contiel uait 88:eandndusaitbe misk.ivhisthe ifkiliopigtsg the -

are being discharged from each discharge nozzle at the ink 30 discharge

pertient dpcahihe privitHdhe il daeatsls drhrtetddiornthigrpridised i datters
inietmethadeans amabig.thssishat theotale dranletsais foainginsddatis
drive. 31 [0090] The mist of the ink droplets are induced to a mis

t
irdaehwpdnibedabe velssddha iy ¥ foteHittallantoemis attrkenigrhe

ve Foshiheselastacdiald, genemindling sppesinsithetiedriveibher the
polarity of the potential difference of the 5 high voltage mza({%e ositive 0
negdtive. foler e antralyi i a@&ﬁf’é@m@@ﬁarﬁa%o% %%%f%@ d

3drofhepinting. device the deirostant:an the prindingisurineecehibeifficult,

optical disc 2, and the, ink . .
\E)Vhich leads to degradation in the recording and reproducing performance.

[0089]

Therefore, in the present embodiment, the high voltage power supply unit 96, -
the ground side electrode 97, and the high voltage side electrode 98 are arranged as
shown in Fig. 10. The high voltage power supply unit 96 applies high voltage (c.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
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 voltage power
supply unit 96 is connected to the high voltage electrode 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
discharge portion 37 of the print head 31, that is, during the printing process in the
inkjet method, and/or while the mist of the ink droplets is floating inside the drive.
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droplets that did not land become the mist and float inside the device
thereby 10 contaminating the interior mechanisms and equipments. As
shown in Fig. 12A, when the ink droplet N is discharged from the ink
discharge portion 37 of the print head 31 while the opticaldisc 2 is not
rotating, the ink droplet N subjected to 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
gisod which is the printed medium does not exist and the movement of
the surrounding aif is small, the generation of mist he dli of |
droplet% e%%@g é}%é . %Wgev%e%r,l?h%cﬁén%?na %?{ %Ee%lgnﬁg%%ag%%hgﬂ%
Heatiraéthaod, isdifficpdtdfitihe ddfativeembientegt ubithecprint healrgtiangld
the printed medium does, not exist. -Lherefor. '
RO D A ST AR R AL e Gt L G e
e ftivel inpevemydrtpcaiisethedatodroplet N that did not land on the label
386531 e 2a of the optical disc 2 to become the mist M and float inside the
evice. 25 [0093] In the present embodiment, the so-called RO printing _
method 6&peridymaihinkpdioprgs\iiitkarasd posalaiseintisasding 9otataphpiing
riven by the spi r.21.0f ' i ISy S,
R T o e o o e
spewdtbytitite disoelithodnteremniths stisdirdolioat rrdR fsniiaveedhessby
%%H%%RM% q}l%cLﬁtéﬁ‘ﬁ@@&ﬁ%ﬁi%ﬁeﬁrﬂd&{ﬂﬁ%r@d'aJ\g'Eﬁﬁﬂ&nin Fig. 124,
generates afong the rotation of the optical disc 2 at the periphery of the
optizalididolodepldogoa timhazad Srawhsimgischa gq penene inkidhsnept
mééd%slc%ﬁg%é%%ﬁ@ ik dischargengition 82 afthadiat ReadhRiia o

e air current generated when the optical disc 2 is rotatably driven, the

imkiBeipred N Butsresteetdrensrbviveisln e dulat Y oein b ikl urage
forcer G in e yestical Hirestiome pusrsh byctharspaedihecdischarmed inface

droplet N scatters and the air resistance with respect to the scattering,
a#td the force R in the horizontal direction received by the flow of rotating

aip@the optical disc 2. The synthetic force S in which the inertial force G

and the horizontal . .
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.
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 not land on the label
surface 2a of the optical disc 2 to become the mist M and float inside the device.
[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 dise 2 rotates at a constant speed by the disc attachment unit, a steady flow of
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.
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force R are synthesized acts on the ink droplet N. Since the inertial force
G is 10 sufficiently greater than the horizontal force R, the ink droplet N
slightly moves in the direction of the air flow from immediately below the
ink discharge portion 37 and attaches to the label surface 2a of the
optical disc 2. [0095] Similarly, the ink droplet of slow discharge speed or
the ink droplet 15 (hereinafter alsozreferred 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 scatters and the air
fesistance with respect to the scattering, and the force Rs in the

horizonta| direction received he,flow, of.air. ,Th heti '
which tk@‘%ﬁeﬁi&%ﬁ%éné & ar%%{h‘g}heg\r,}%gﬁ% 6?8%%2%% %ér%gg%?z%lc? the
agtsionithedistive 20 Sinbe thatihertldl ForcGainrttmtngistanatisisiighethe
than the.inertial force, G on the, ink dropl jyi ffigk ISE

L b e S e he
rgsistancewittheespat ththe Goattbeing iictd rdiecctiom paread fevtHe 7resd &
the size af.the mist M.is small. l.; | I '
T o T e i S At SR e M A
ahththo fiticalRlisd!2:. Fhizopthledisatioe issiva thutheniay afselsitagra . of the

poié):gg (lﬁg} or elg ﬁifﬁétw?o%gig%%‘ﬁyﬂggi@ga@@m@t&%orﬁomalr
e r

objective lens that performs read and write of information there_téi/ causing.

fhitaeeRofarre sichtiesl aeditects eashy ddewkonlsd MhayttscHIto R 8l doasE C-is

%ﬁ%ﬁ&%ﬁ;&%&%ﬁer 3. cansingoparation.fadurg. QU A3: NBebavionekinkn

by applicdtion of high voltage) The inventors of the present invention

fiheudaecbongehdtnflaw drestriaunatipislyapiin§ihigh voithgetendgees’

;F&%%E%@e&%%&gpsﬁ?ﬁé@@& 19 & cRiadatermined position to prevent the
0

ating mist M from contaminating the 5 interior of the device, and
réifi8iled the behavior of the ink by application of high voltage. The

behaviorgf therinkdy aaplicatien of highvelireswilshe-describednkelpyplet
based on the knowledge obtained by the inventors of the inyention as.a
réﬁlﬁlﬂ@ﬁﬁﬁélﬁé\ﬁ@ﬁmﬁﬁgﬂ%ﬁ‘@é‘iﬁwt iGN SORTY ST SRR SRS Lypeive the

eXRIANAIERY: RV the vertical direction caused by the speed the discharged mist M
seatters 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 mist M.
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 the air resistance with respect to the scattering is large
compared to the mass as the size of the mist M is small.

[0096]

As a 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 attach to the electric circuit or the like
causing operation failure.

10097]
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showing one example of the behavior of the ink by application of high
voltage. Fig. 10 14A is a side 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. 14B is a plan view showing
a configuration of the experiment device for checking the effect of
preventing contamination in the drs& by the scattering of the ink mist, and
Fig. 15 is a photograph showing the experimental result of the ink
collecting 15 experiment for checking the effect of preventing
cesHarninafipi by the driviedyfthigh scéttering of the ink mist. [0098] As
shown in Fig. 13, the inkjet head 31' serving, int..:
nead is T B TIBuSh e Somtant i P scar & klee 8 Bk
sladtipstatisy2Q disdhardesnethodluendisierdsmblhi aesrifoibs agist to a
various types of ink discharge gleTely ing t hednk|
AR ST ORI T (il Tobiod & e elhad o S e e
heatenefgly: dadds, implementdditsyteltaioee il dkdoarmmiiariisy of high
Chpmeer 2ECANMAGAIPG 2B, BN DAY RARR! GRNBEARGribed
resistor body serving as an energy generation element arranged in the ink
ligiiieh Hham berfheridierdeled o fnrieid dyaihnnaveRomicAdaitien s e TRsult

25 edr%\\/filgxefv’ &?&@YA?&@Q ity %e%vltﬁ% the heal gengratingpkesisior view

body; air bubbles are generated in the ink on the heat generating resistar.

sbatyjngdethatielichd bp et hk akebaiserbrgenméfighaHBLSle Bie
eenerudy A0 eiel A ubhiG RN A RpIAARAL dbiTher checking the
electrostatic dﬂscharge method is implemented by a device including.a _.

viffmtigﬁm@z@@mW@@@ﬁ%@sth?réﬁ@%womﬁé%%%}&8161“#%@“5"» Fig.

vibagion ;91'?&%9&6 R\ ai2D &ihfRvelipnriraaobibehaat denrEatiiGhecking
resistor body of the thermal method for the energy generation glement. In
shetedesiob proeages s pREFEBREE 1IHE Betifouatcing Ol o

Platedsbentlowards thsplowrRsiderandphiareatie e ditageik selitog
V to release the electrostatic force, In this.,case, the . vihration plate ret{%l}gr][ﬁe

teNpREBIginaF tbBAR A TR dYSTER S RS TS A
usine.the elagliciotsaithereof

- [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
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
serving as a liquid, a heat generating resistor body serving as an energy generation
element arranged in the ink liquid chamber, and a nozzle for discharging the ink as
liquid droplet. In such device, the ink is rapidly beated 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
time of air bubble generation.

[0100]
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[0101] 10 The piezo- method is implemented by a device using a stacked
body of a piezo element having an electrode on both surfaces and a
vibration plate in place of the heat generating resistor body of the thermal
method 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 vibratiogyplate by the 15 piezoelectric effect,
and consequently, the vibration plate deflects and deforms. Therefore,
the liquid droplets of the ink can be discharged using such deformation.
[0102] The:islkietdiead IkcHisghatghsdhe imigBiacfromithe ividistlvddmg a
partion 37; using one clé%th_edmethods gf thﬁ{[@hﬁ)rmﬁ%l %gt&o | the
STEEAHSL R T YY & FEET5E, A B BFNE pis26 Tiethod “where
poteatiabbitherindyeisahgege pbttiohed? g desinabhsistirdiedtialltlihghermal
round potential. The inventars of.the present invention first .arranged an
HEHROIT O rRFAn R S o S S LB ShiBe ot B
theckad fhe dettavios, ofhtheiimktBhaphtenshiginty eitagdofta favwkly/s{deg . aad
V). is.applied to the electr 02; by the 01" I
e S e s S TR B NG e
sitteafiow yetentiakside) toe theeidcttade Bd2tsidaidgtrpmeentiltbidak are
ﬁ&ﬁ% gvgg%#l\i%ﬂlg% E%ggf&%esﬂgyggfin the figure on the right side of Fig.

and negative high voltage is applied to the electrode

ation plate
e " P

- J0X01and it was found that ink can be induced with either high voltage.

From sueh /syl IIYADIArS Of e aresentitienion Lonelledal of o

preventing contamination of the interior of the disc drive by inducing the
iplernistemeattbrethirathel agigeddriveb@hivaréleetronedor e IR Bl 8logrHPT
h&%hh\éalﬁggﬁemg%&&t!? %te)*a% thesinkipistal0108hd s: imventers ol dhGation

present invention’conducted the experiment with the configuration shown

il Erepnta Almaer e ide vies Wheoniias e daRliedrivahsptiesiredst op bribigarfaces
usedin the expermentinciides Adkmnd 2Qmwhighithe epticahdise iy the

mounted, an inkjet head 31' for discharging ink towards the label surface

atigreclspiticardiad. 2anth yRnsERBANthe thy oTAiRiAlE Meisris 12y deforms.

refaupg AeHantigah @!l%(pk%s anuRlefiiade.d 2 appiadwithshighivoliaggon.
a[rg)cllo%fower supply 101" for applying

The inkjet head 31' discharges the ink 37a from the ink discharge portion 37'
using one of the methods of the thermal method, the electrostatic discharge method,
or the piezo method, where the potential of the ink discharge portion 37' is desirably
substantially the ground potential. The inventors of the present invention 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 (e.g., 2 kV)
is applied to the clectrode 102' by the power supply 101'.  As a result, the ink 37a
was found to be pulled from the ink 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 voliage 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
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
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high voltage to the electrode 102'. 10 [0104] The inkjet head 31'is
arranged on the label surface side (surface on the upper side in Fig. 2A)
on the side opposite to the recording surface of the optical disc 2, where
the ink 37ais. discharged from the ink discharge portion 37' towards the
label surface of the optical disc 2 mounted on the tray 12. The inkjet head
31'is 15 movable in a direction pargllel to the radial direction of the optical
disc 2, and prints on the label surface by discharging ink while moving
from the outer circumferential side towards the inner circumferential side
witlreespeaetitd thestotating optical disc 2. [0105] A spindle shaft 21a is
ggfbglgd to one end of the spindle motor 21'. The 20 spindle shaft 21a is
rranged to pass through substantially the center part of the optical disc
2, and i§ providetbts obtdkablysupportien opidartiddiz, (erespTHewith the
electrode. 102" is a supstanti cta r ra :
R e e
siclecof tbral 16 bpticaledise. Mhladongituaink? difestvehotthemieddge 2 is
HAudaa dieslion paraliel to e mavemenhdisction ofihanpkiekhead S
£ t?'ué present experiment, the power supply 101" is connected only to
thiiedbdisodenpontedoniibe HRyhl Yottariadls mppiicd dar anting Slecptied disc

302 [94Qeh30 TN dnve %ﬂﬁl}@%ﬁh@l@&s%ﬁ ! Q;é%‘&ﬁé? Ry Gied,RApplying
experiment for checking the collecting effect of the ink mist by the
dliabtrotiage0p heckeeisadsihich 36, voltage (1 to 2 kV in the present
%p@ﬁment) is applied to the electrode 102' and for.a case voltage is not
applied using the optical disc device having the configuration described

above. Tije rakint feahdnimaripeed. opnibs hatelgPapAcsrsidg. (Faiers o the

RRQIRQIEPH @i%.h%'%ﬁt@ﬁ&%&ﬁm%@l&y&u@%@ﬂa@é applegRih@sc
electrode 5 102', and the photograph of Fig. 15B is a photograph of th
letthstretho e Pl éndisdarardhdens Bsd cmégaae%)&eﬁo?w%r@e

thedartien darkak thanathee PopiaRsdsienpariipn whergsthejakiicad 31' is

al?lgea[gl?ﬁcgh[g éggc]:tion parallel to the radial direction of the optical disc 2, and prints
on the label surface by discharging ink while moving from the outer circumferential
side towards the inner circumferential side with respect to the rotating optical disc 2.
[0105]

A spindle shaft 21a is coupled to one end of the spindle motor 21'. The
spindle shaft 21a is arranged to pass through substantially the center part of the
‘optical disc 2, and is provided to rotatably support the optical disc 2.
r0106]

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
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]
The inventors of the present invention conducted an experiment for

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



10

15

20

25

30

As shown in Fig. 15, when the voltage is not applied to the electrode 102',
10 the floating ink is merely naturally adsorbed to the electrode 102' and
the ink is barely adsorbed. However, when the voltage is applied to the
electrode 102, the ink floating in the disc drive is induced to the high
potential side, that is, the electrode 102' side applied with the high
voltage, and a great amount of ink agaches to the electrode 102'. 15
[0109] (Regarding mist inducing unit according to first embodiment) From
the above experimental results, the inventors of the present invention
obtaiped the? kbl edge divat theattzmtimemrbeion betectrided4r' lbed for a
arbitrarily cantrolled and that the contamination.of interiaqr.o ISG
e g e R o i on
tHeseritstdof v inKitiropiets ijsstowe indfigetdd antchpivitpterh pdritien \Whdee
e RIskS, P 8%&%&%8%% e giRUndPRiRALals The Miskindysiogiunibde
dccording to the present embodiment contrived based on such
kHwlsdyaihtiemiestibéesinl Btiiheioweiannof the @pgfotsel 02' of when
cqorigyralion ALihe st iCuERg O 491 GFcR HROJAAR BIRSEAkan other
embodinTtent Wlﬁ be described with reference to Fig. 16 and Fig. 17. Fig.
1S rianiesiandionwiiew Showiitpdsesitiguration of the mist inducing
%g()]gql in the optical disc device 1 according to the present embodiment,
and Fig. 17 is an explanatory view showing a detailed confifggration of an

electrodeplsitevion Big-abborimyths tidisesenriernbdefine pactrods 02, -
AgSROWR INFigis 16 the mistindusing:wait d0hisaucanaed insigdaithe ink is

housing 3 in the present embodiment to adsorb the mist M discharged

fhosrie It edbetis cHARBE Fsoriidis han@ frssiisgrriisd el qielln the
OGRUHERAGE ofdrAWRAEKS:VENR Mistdndusingeuritl Gbesnarales anat is, the —
electric field in the space where the optical 5 disc 2 is accommodated by
appnyindrd Pretdeamlirda el ahd it a0 bR SO MistRtches -
by, electiestaticifigrce. The mist inducing unit 101 includes two electrode
plates 102, and a high voltage power supply unit 103 for applying a
pﬁ@b‘g’t}ermined voltage to the two electrode plates 102 (correspond to high

VOR@PRding mist inducing unit according to first embodiment)

From the above experimental results, the inventors of the present invention
obtained the knowledge that the attachment region of the mist can be arbitrarily -
controlled and that the contamination of the interior of the disc drive can be
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 inducing unit according to the present embodiment
contrived based on such knowledge will be described in detail below.

{0110]

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 1 according to the present embodiment, and Fig. 17 is an
explanatory view showing a detailed configuration of an electrode plate 102

according to the present embodiment.
[0111]}



10

20

25

30

power supply unit 96 and high voltage electrode 98 in Fig. 10). 10 [0112]
The two electrode plates 102 are arranged to face the label surface 2a of
the optical disc 2 with the print head 31 in between. The two electrode
plates 102 are respectively supported by the top plate 107, and attached
on the inner side of the upper surface portion 5a of the upper surface
plate 5 configuring the housing 3. 157The print head 31 and the tray main
body 14 are connected with the ground side output of the high voltage
power supply unit 96 and the ground side electrode 97, and are grounded
(earth, 0A4) siRAA3]ABighdwnthe Figstliddthenelectrodd platerifhassale the
ubstantially flat plate, 20,shape, and is fixed to a tantially flat plate .
R S SR R R
ndaterisl ofthere Bt ratifglate H0Bdslevconddgtivesnnetarizitiao Conudenks.
h'ir?bg V?'&%ﬁﬁa&ﬂ d, H?ta YOqe Qﬁ%}a Iegua%heﬁstﬁg%e%’ﬂ{%e 3 %@W &%lg tical
and silver, or conductve fesin. A mist aasorblng unit 105 for adsorbin
thiasenistiMais armandeedohsthepiyiface facirgethensgtiveltdisc df s and
electrode plate . Anan-trapsmissiv it 106.is,i
e D g
stiuatode gfite  Hldcmodenplégh 102 agsepmiist adsotbingiunRLds: anplye 2

2}%@-% e%%ﬁ%%sW%@%%%%é?@%ﬁ%&%ﬁ@tﬁmg 1 @1&%11 ,Qo-gaecmgh v%ltaga

sorbing unit 1 as a substantially fiat plate shape, and is arrange
opothe supfdcesids fadihigtheobpgralcgisegie Bt mEisldekode plate 102 by
Sﬁn\@/ of the non-transmissive unit 106. The material of the mist
adsorbing unit 105 includes a porous material such as sea sponge and

sponge, dhsibrouentendsinlaterchldsnaranerio dstimiaisapeifarhdadfehe
apd.the RIIMEtCAUaIRRGHD. he1adsplrt MishMRteless Jieh-40sdrop are

from the electrode plate 102 as the mist adsorbing unit 5 105 is made

fresapes BeroUSPPALeb B S B rRirn 40 read L b edne Sisrfaesoidst ofnde
opfisa disk.& SRR W@%@ﬂlﬁddﬁgeﬂ heing.contaminategduang did Gamhe 3.

prévented from attaching to the skin and the clothing of the user by the

adberpen st . merihSrFarenIPRRIY O BEHROPISEN, iR aHeck s
m&%tﬁﬁf' @I%Q@gh voltage power supply unit 96 and the ground side electrode 97,

and are grounded (earth, 0 V).
[01131

As shown in Fig. 17, the electrode plate 102 has a substantiaily flat plate
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 electréde plate 102 is a conductive
material that conducts high voltage, and may be metal such as copper, iron,
aluminum, gold, and silver, or conductive resin. A mist adsorbing unit 105 for
adsorbing the mist M is arranged on the surface facing the optical disc 2 of the
electrode plate 102. A non-transmissive unit 106 is interposed between the
elecirode 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.
[0114]

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 electrode plate 102 by
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adsorbed by the surface property and the surface structure of the mist
adsorbing unit 10 105, and the effect of electric field, whereby the
cleanliness of the interior of the housing 3 can be enhanced. [0115] The
non-transmissive unit 106 has a film-shape, and is attached to cover one
entire surface of the electrode plate 102 and interposed between the
electrode plate 15 102 and the miggadsorbing unit 105. The material of
the non-transmissive unit 105 is a material that does not transmit moisture
of the mist, and includes a film made of polymer resin such as PE

(pelvrthenek-REhi¢poleiityiece tetephtataid)otidd PR @isbi@ytéhé95
Thus, the moisture of the %:attered mist M can be |nh ted fro \{ll

fBCQHéeéI%B?FSH%‘B"I‘é‘?@ ¥ B EISHRGhE' e s e plate 102 with the 20
ReA-WaRsMisgivent rpag@(s Abeadiesuit] the pistiditcambaplavetiteddioiyed
attaching to the electr ate,10 S ort.cir |
S S RSO B L L o By G
reducesheyeawhenrfareign fubstansiesantekinsicklth &b dubsing Gaor 2a of
en the user uche the elec d late r
ﬁ?cﬁﬂ?@%l g}ﬁa glec?f}lflca (r)er}{%%n g Op%le\%erll}t%;c b%%%%%%ggmﬁg{ U e
afisemhidgoperatdringfthiesishimilidinglehing0f tha vy kgl adsorbed mist

nfl%] tlon WI|| nOV\aE% de cr@g%%%e@&n%goafdgth;%@gca£8a§@|ge

pla ry JRAEw snhowmg aflowo droplets in the optical disc device 1
agisorstid g tattheupkesembpripedintensugd oI tmest DR thidepshing unit

dise 2 'a ﬁ’\oat?Plé{ dﬁ ectr?é}?‘%g?%@%ﬁ%%r Adufids Hpmot iRk ar the

constar W rate ow int Irection shown with a thick arrow in the

exanipie ebiriy. BYisegenerated at the periphery of the optical disc 2. The
51[ ead 31 and the tray main body 14 are connected to the earth so

that the potential is set to 0 V. When the voltage (e.g., -2 kV) is ap plied to

the electfbdeqidtens0ssiridonis Kfcheeafilonthsn, &1 & $fefg ggver one

denelataain ﬁ&@%@%&@sga&@wmhqﬂ%gsﬁ pasRRHMAdled i plate
polarity of the voltage to apply to the electrode plate 102 may be positive
otm@tm r{l@sl @gq;orbmg umt 105 The material of the non-transtmissive unit 105
is a material that does not transmit moisture of the mist, and includes a film made of
polymer resin such as PE (polyethylene), PET (polyethylene tercphtalate), and PP
(polypropylene). Thus, the moisture of the scattered mist M can be inhibited from
moving to the electrode plate 102 by covering the electrode plate 102 with the
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 ho{zs'mg 3 or when the user touches the electrode plate
101, and hence short circuit, discharge, and electrification can be prevented.
[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.

[0117]
First, when the optical disc 2 is rotatably driven by the spindle motor 21, a
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The ink droplet N is discharged from the print head 31 towards the label

10 surface 2a of the optical disc 2 in such state. As shown in Fig. 18, the
ink droplet (so-called main droplet) N subjected to sufficient discharge
speed from the print head 31 is slightly subjected to an attraction force

Em by the electric field generated by the application of voltage to the
electrode plate 102. The ink droplegh is also 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
foree (Bais Hie aiggaRmMdby tite flovwdahalg dinekcthe sltractisitbferdeck arioy in
the electric field synthesize lances.and acts an.th eri .
SSRGSt I TR ot e gt
difier entdramevingnitam eddgtiié fieldisnrotedendhatenithipncéhahchsqatteniig is

speed hy discharge and the inerti force ' ' I
Ig%b‘é’% d a@gﬁesetgo%gﬂgé ’s"?rggelSZ?%%%%%%ﬁgg&g@c v%t%é)ﬁu%l nder
beingeadsonbentathdeetectfiotbiplxectoal [0 1O puseavesalthefapisplidie 2
the voltage, the mist, M of the i Vi [ spsesl 102
kP R R R S A
tmayrire pistidince floaggion the flow of air as it has small scattering speed by

Eﬁ@rge and inertial force Gs by air resistance, and is greatly influenced
horizontal force Rs received from the flow of air. As the mist M
approachds tis dtedtiodpisshrazdifomidarinshedctddayaris the label

aglraction, | aficsforcediby the elecisfield agngrater d¥plet
aspuf) |accaet|oan%c%(f:t %%%gﬁtgggg%?the belec:trode 30 plate 102. The mist thus ha};e

tiier sytigibtieiforcerB N swhiekterdanerfisiem et gapre o rEaRE pyrinEhead
ﬂg)Wié) gi?éﬁt 6}%%@&%9%%&1‘%&&#&@/ thewlacddedeldmie derated by the

synthesized balanced. However, the speed vector in the up and down

dieitatior dhevaiisemtowisrslgaadetiiasimalidnerlias forceespishdrs also

amgﬁg% fares. sy #he ielecthefinlgal0fi2Qkich The RistiMEanETUes 60 air
scatter, but the initial inertial force Gs obtained by discharge radualttlﬁ( "
beusibbysthanckianetdinesiasdits the tHafeBIRFHE oG Py HED the

iy af piscausaddy fhes aiatignel thevaaticalisme aadhisicasee e by the
attraction force Es (electrostatic force) by the electric field en%rg}e% fb1¥1e ik
thdectric field are synthesized balances and acts on the scattering trajectory
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
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 having
slow discharge speed and the ink droplet (so-called satellite droplet) that is greatly
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
electrode plate 102, the mist M is subjected to the attraction force Es (electrostatic
force) by the electric field generated by application of the voltage to the electrode
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
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application of voltage to the electrode plate 102 continues to act on the
mist M. As 10 a result, the trajectory of the mist M that scattered from the
print head 31 in the direction of the label surface 2a of the optical disc 2
(downward direction in Fig. 18) by discharge gradually changes the
trajectory to the upward direction where the electrode plate 102 is
arranged. [0121] 15 When the mistM further continues to scatter, the
mist M is further subjected to the attraction force Es generated by the
electric field vector of the space on the scattering trajectory while riding
emthesflow lofl aicehusédvry ¢hehotatioh aicthe irofticap dist doamoiakstignred
inclination .of the ipgtential,surf TheAni i .

e e Bl R e 5 e
eleatiodielglate 102). [0122] In view of the adsorbing operation of the mist

%&%jcribed above, the electrode plate 102 is preferably arranged on the
pper side than the ink discharge portion 37 in the optical disc device 1
accordirfthtontive Mresetitemivoniatientbuf the inBidiardddpraéia obtagned by

; o ; > 08,37 the st M
gg%t%%%%% g‘é‘ﬁéﬁ srleven sidedhan e ik HReharae BoRHam R ot as T dHed

ets discharged from the ink dischai?ﬁ%]; portion 37 may float
foytiies Upperodide ohtivedelctiodetpligne abRearmirandisoRtantih s fase, the

interior of di ' itheutdeing ag ' chodeRlate Q2.
B R B s gfzig
h. S

Appbrdiing o Heltassticahaisedmvie 8lrsr e GraEBs éishambenay
%e&%ﬂﬁ?%él?&\j&twﬁ_mi%l'ié\/}ﬁﬁ@mi%&o&féﬁ@@a tdhedabeksurae AR fhe
the optical disc 2 which is the printed medium can be induced to the

alettisaeop icclaled wrfrs Faict theoptisgl e Podommrind fhesiancntis 19)
efficieniv,adsgdaed by dhe swnerd i&g%%@ af the: flgwatiaininadsonsant the -
r

direction generated when rotatably driving the 5 optical disc 2 and the
cisstRdflgty dReiatsErpsFthe mist inducing unit 101. The peripheral

yieg can be thus prevented or suppressed from being contaminated by

the mist M. [0124 i
th[an the ]mist M further continues to scatter, the mist M is further subjected

to the attraction force Es generated by the electric field vector of the space on the
scattering trajectory while riding on the flow of air caused by the rotation of the
optical disc 2 and-along the inclination of the equipotential surface. The mist M is
then adsorbed to the electrode plate 102 (or mist adsorbing unit-105 attached to the
electrode plate 102).

[0122]

In view of the adsorbing operation of the mist M described above, the
electrode 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
electrode plate 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 adsorbing unit
105 attached to the electrode plate 102).

[0123]

According to the optical disc device 1 of the present embodiment as
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In other words, the mist M can be efficiently adsorbed by the physical 10
cooperative action and the synergic effect of the steady flow of air
generated when the optical disc 2 rotates at a constant speed described
using Fig. 11, the scattering process of the ink droplet N from the ink
discharge portion 37 of the print head 31 and the generation process and
the scattering process of the mist Myin the air current described using Fig.
12B, and the scattering process of the ink droplet N and the 15 scattering
process of the mist M while the electric field is applied to the space

deserbedmsing Figmld NOI2bLi(ReoardinoeHRNgsM sntrareaafralechiadal

plate) The electrode plate 102 is preferably arranged in the area where

tHEIdAtRGR 20 BrdtHed cBriEmEtRoR) Brtfehitstia detHadighistfly of the

mase iefficieptinadanrbdhendistt Mesualigisangemencasa et Weersic
electrode plate 102 will be described below with reference to Figs, 19A,

copiAba i WoR aHidk » LIRS AR SE SRS FRRBAVERP A ebpb diivene the
V@%@ln@iiﬁ: planyigw sbavwingeaisiateraktheyflaw afimiskidmhant gontinghe
the outer circumferential side of the optical dISCé the o tical disc,25
R eiﬂh@&%ﬁfcﬁﬁaﬁ)@h@a@%ﬁ?‘sﬂn bR fgorﬁdﬁ W oot ayed by
respadtivgly a perspective view and a plan view showing a state of the
gogw mist M when printing the inner circumferential side of the optical
in the optical disc device 1 according to the present embodiment.
In Fig. 19A tehEdgw28, the opdickl disc Bei$f&smnmeddmrb¢atéyinthheahysical
clockwise dlrectlon 0126 As Shown nd F 198 the m|
MSPERE Tk 5} nleatn%(%)il ar ed tfl%lr%j the prl Iﬁ % %Md{

hibe Sipgca! biysthe ﬂ;ﬂWEGfBala g&m&mﬂeﬂeeﬂhﬁadﬂn@e@pﬂn@ tligc P jshrotatalelyng
crvsnyhenoning e QuigolLmIeRIal Ss oLinG apteal dRe R,

fint head ore specifica y e mis ink d

.dwdhéa@ha‘rﬁmmpeommdhhwgaea[ctormgrpﬁicca%thétmmnﬁéédr@:hﬂ'mies@rent

@egh% fl %Ik’%'.s B Ea@t'g&datﬁove heﬂ'n e;ss%rf@%%@ ofngQ tm' Hi8Cme

2 Wlfh e in arge portion 37 fint head 31 as a g neratlon
seutteirgndreceiiers ttwrarttsbthevuléwﬁme@mrmd@eﬁd tiveapplegingp the space

direc Qdoﬂj the epti §I disc 2, that is, towards the side wall of the print
headﬁégl S|dge gf? ousmg 3 from the outer

[0125]

* (Regarding arrangement area of electrode plate)

The electrode plate 102 is preferably arranged in the area where the floating
amount {concentration) of the mist M is the highest to more efficiently adsorb the
mist. The suitable arrangement area of the electrode plate 102 will be described
below with reference to Figs. 19A, 19B, 20A, and 20B. Figs. 19A and 19B are
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
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 2 is
assumed to rotate in the clockwise direction.

[0126]
As shown in Fig. 19A and Fig. 19B, the mist M of the ink droplet N
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circumference of the optical disc 2 in the arrangement of the present
embodiment 10 (arrow Ma in Fig. 19A, Fig. 19B). [0127] The mist M then
reaches the side of the outennost circumference of the optical disc 2 and
then reaches the region where the optical disc 2 does not exist outside
the outermost circumference, and the air current including the mist M 15
collides to the side wall of the housigg 3 (arrow Mb in Fig. 19A, Fig. 19B).
When colliding 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

thedhausingchathsriReriRlery N ihe:oplisalodissy2tis flotatably deivanted
and scatters throughout the entire housing 3. In this case, the air current

MO DREGHSN felcRolaably 55 Ve wiew marufse Tp fULT fucisiEatal
net-exishOupsicd the ouenmoptitirssnirenseangectiidis, tadhasiveqralk

of th housm .3 and erea h ist M diffuse onl ove the.

pidabeyCr e e e S
sidehefiibe lﬁbﬁi By ﬁfaaacﬁeae&\th ehopiiedlsdisec? 2thaf ise tpttiagHpattheth the
e sm o the flow of aSSI under the information

R o BTG (aPra AT B 20 e Lo T D AR s
imivgdd 92, dbefkaating ﬁ@onnh&mme@mmmmefdﬁélmasﬁwishmez that is,
%’é Iit the e%van Tfs rroun 1ea ? tte Wlf{?%%;?}%q oStrf%e otter

819 atlng dlrec Pof thé opfic K diSe arge
mrctmnf&zms afB@awefpﬂembéls&’mm i:hfsaﬁegavemb dd@@rprﬂaelm@ddanen’t
the are elge ti‘i?fg in ount (concentration) of the mist M is the

est B par cular % co entratlon 43 is high above the label surface
Zﬂ@f?ﬂhe optical disc 2 before the mist M reaches the side of the

outermogEIRNIGranse ALINE QRIGACISE & AENEMBLILIERRES  he

the side o the outermost circumference of t Isc 2
coricehtisiod isdhigninchdtes shacegiof thbelgbibdesepfiek dier sidéoes thig exist

oRligaLd] Ig¢ 2.and- e %M&?@&%Q recorging surface,sideiatihe side.al: m

the optlc al disc 2 and the space of the housing 3 at the periphery thereof.

(00 GET Hetisords whir bty desioedlrifeRépttidétof 8.  When
ocfgiﬁﬁ“lr%'% %he 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 cumrent including the mist M reaches the
region where the optical disc 2 does not exist outside the outermost circumference
and collides to 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 surface 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
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 surrounded 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
reference. Thus, it is effective to adsorb the mist M atf the area where the floating

amount (concentration) of the mist M is the highest. In particular, the concentration
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the electrode plate 102 is preferably arranged in the region T (downstream
side in the 10 rotating direction of the optical disc 2 with respect to the ink
discharge portion 37) where the floating amount (concentration) of the
mist M is the highest. Thus, the mist M can be efficiently adsorbed, and
the effect of preventing contamination of the interior of the housing 3 by
the mist inducing unit 101 can be epghanced. [0130] 15 As shown in Fig.
20A and Fig. 208, when printing the inner circumferential side of the
optical disc 2 by the print head 31, the mist M of the ink droplet N
sischrrasckfmmdhe ainicbead Bhdloptisahdise hooking iR byithdfflewiofalre
generated when the optical disc 2 is rotatably. driven, More specificall
%@Qﬁ%ﬁ%ﬁ%ﬂﬁg eéﬂfga?%&ﬁ%of oawé,(1 ?rcoar;] the Comerart emé{éhes
gplicakdische tewarasstharouttde2ocsidé fhetbpticdidldidctioncatoagitifen is
rotating direction of %{{m optical disc.2, as shown 4n,Fig. 1.1.,Thus, th [
e fﬁebﬁﬁtg dreptat &E%E]%regle%c%cr% aesﬁrlntoﬁgga %Ejﬁ? ola?slté gsiifgng] e
araswing anrace:fiom shéacentde of thesdptichtdisperdwindd td dutepside!
&glg er cirag‘nfetkenceg ik?exth?hé?d(; | direction while rotating along the

ﬁlfﬁmtgi c2tioR B tRe c}b icAT disc 2 (arrow Md in Figs. 20A, 20B). When
tfie 2m)st M 25 reaches the side of the.outermost circumference of the
optical djse 2rseparates.fiom, e auler SlsHRRIsNCSQ\ g opleahdise o
2, and reaches the region where the optical disc 2 does not exist, the mist

Nhélelatsradomipthé 6de mwefittebthertogsiiy Bi¢arzior Mehvrgsapoide in the
2080 LR M e s onhe da QLA QNINORSRE Aie Rka0n 7
Sr?ga?%agdclﬁrggeignwﬁ e ci?’é fng inlé"?(]e.the ho&%ing 3.30[0131] In'the )
artangémdokingidentharheosivyBiosthefghesanitdvhbotheiigest spabisqthe -
far iherdiscdray A 4he RRICALPIKURZS 49 IRNR IR ALANGEHARING he -
farther side at t e side opposite to the disc insert/eject port 11. The mist
Nhtrir afjdin happradche tienaisidndiepias tai dplicandiss4irASthe air
Temt by the rotation of the optical disc 2 after circling inside the housing
?t?arr w Mf in Figs. 20A, 20B). The 5 mist M then rides on the flow of air .
passing Absbevinandbe 2and Hig 3Pthe BstduintnghedRiFp sl Hential
'%f&é;%@%@ segoidingsurface-apaiurther diffugesisie shenhausingder N
1
[disch(]ﬂ‘ged 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
side in the radial direction along the rotating direction of the optical disc 2, as shown
in Fig. 11. Thus, the mist M of the ink droplet N discharged from the print head 31
floats 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
reaches the side of the outermost circumference of the optical disc 2, separates from
the outer citcumference 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.

[0131]

In the arrangement inside the housing 3 of the present embodiment, a space
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In this case, as shown in Fig. 20B, the floating amount (concentration) of
the 10 mist M is the highest in the region U surrounded 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 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, wien printing the inner circumferential
side of the optical disc 2, the electrode plate 15 102 is preferably arranged
in the region U (downstream side in the rotating direction of the optical
digal ith iesnecite fhedpicdisttiarge pariasn 37 ahepedhe floafinger side
amqgunt (concentration) of the mist M is the hilgh t. Tﬁe mistt htHS can .
B TBFreloT eI RREE e d P At th e SHESST FieVehting CShtaminatich|n tha
hopsingha e thamistinbiticnginiisd Qwdhnireadrivaraetly 26 0188} of the
Therefore, in the optical disc, device 1 accpording tothe present

SRS e TR 00 AT T00 R oS D Age).  The
doistrigitkamrisigeintthdlrotaifng: dasotipabof tHbedpticadwlisceZwiththespece!
to.the, ink.discharge partion 37 of the print head 31. 2510134].<Regardi
e A R AT e e e ol s A LRI

xamplé> Three examp
theusmiaffguration of the mist inducing unit 101 differs will be described

lﬁ\ﬁ/ for the optical disc device 1 according to the first embodiment of
the présent invention described above. First, the configuration of 30 the
optical discldevise b shilpeinlEss 98 the Bcfsnexanwld oigraidgigen) of the

deeaRcad g R hePIESSRLEM UMD (EIEENBANF fhdbn the
I'—rflg. 21'is an 45. explanatory view showing the configuration of the first
ekampleoh gidcdisthdeviednmdsortimyaotne piesetisempsbime ik [dadsy ze
Theeptical disc devige A ingdevicepoyhichshaiontcakdise Aserving a%a

one example of the disc-like recording medium according to the present
evhisoolihselRatinmanred, GAErpriFILICpERomHTEd 0 the hersurfdscéire.
t%.éﬂ%%ﬁﬁﬂgﬁ%%@ﬁ&&ﬁ@%‘ﬁ&%me%% ghoyyda Gig: 21nthe QRieR! plate
disc device [A includes the tray main body 14 serving as one example of
al8sts wrstasebly emnaeddrdhrgtgianel (downstream side in the rotating direction
of the optical disc 2 with respect to the ink discharge portion 37) where the floating
amount (concentration) 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 inducing unit 101 can be enhanced.

[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.

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

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

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

according to the present embodiment with reference to Fig. 21. Fig. 21 is an
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present embodiment, the print head 31, the spindle motor 21, and the mist
inducing 10 unit 101A. 10136] Thetray main body 14 includes the disc
mounting surface 13 on which the optical disc 2 rotatably supported by
the disc attachment unit 20 is mounted. . For instance, the surface of the
tray main body 14 may be a conductive band by 15 performing conductive
painting on the surface of the tray main 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
hepdiois ateangedvory the abdgufacedside Butfacargetioé tppbsc 20vice
side %f th? optical di§c Zgngriﬁ’én%l) on the side opposite to the recording
SHFAEE Bt Sg%ﬁ%%l%?sco , and the ink droplets are discharged from the
iflk gti§charge portion 37 towards the label surface of the optical disc 2
mounted.on the tray main.body 14, The print head,31 is.: lg in.a.
directior(1jr §5P£Pe‘ia¥o&i Cegr?é%glq(%‘l?ésc iOR' 0 g'zllﬁnewof)%?lgalﬁe [ Sgr(%?\éﬁ%% %él%{g?n salS
priatisgropidlé fabdksiiifacecbyditigchedymatherdke2s dropletenivithbodiment
respect to the rotating.optical di vl oVj : :
dircum S(I?én % side Wg)%(%% 'trfsw}lees cl?ncﬁle\{r%%iI}%%E}nfégﬁegﬁg%@;%@e?nﬁ%%g]o?ﬁga}jiislgc
attackprefitaihit 20skweoupidtgo Yndhernpitahdispitrtiearidtongudeyipe tray
ISG. att At 20.is arr pass;thr ' g
e S B L B T Ui (7t
2rieaBoid®diTeatnilst mittdiersl it 1ol Avindladeaianiéleedche pisténtooing -
a nggd on the lower surface side of the top plate 107, and a high
voltage power supply unit 103A for applying high voltage to the electrode
di&tét102. When the predetermined voltage (e.g., -2 kV) from the high -

voltage pgwer,supply sl 1934 tladhesslestode R piate . thedikinich the
droplets discharged from the ink discharge portion 37 of the print head 31

aBlieR] a2 aAEESEY SREMGHI BYares SHSCRE 1 the WA dSom R tBwel o
sidg, fthe elegirpdedriaie 102, thatissdbe surface or thesidedacingthe vy

label surface of the optical disc 2. The electrode plate 102 is a metal plate
apﬁéﬁﬁ@é}l&(w@g?téﬁ% painting on the surface of the tray main body 14. "If the

surface of the tray main body 14 is a conductive band, the surface of the fray 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
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 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 a direction parallel to the radial direction of the
optical disc 2, and performs printing on the label surface by discharging the ink
droplets with respect to the rotating optical disc 2 while moving from the outer
circumferential side towards 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
of the optical disc 2, and rotatably supports the optical disc 2.

[0139]
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optical disc 2 from the label surface side. 10 [0140] The high voltage
power supply unit 103A applies the high voltage (e.g., voltage of a few
kV) to the portion of collecting the mist of ink droplets. In the first

example, the high voltage power supply unit 103A applies high voltage
only to the electrode plate 102 to have only the electrode plate 102 as the
high potential, and the 15 tray mairypody 14 is grounded so that the
surface of the tray main body 14 is the ground potential. [0141] In the
optical disc device 1A having the above configuration, the electrode plate

102 is higi potetial.apdihus the sk dkonietraredadueedipdhghped on the
electrode plate 20 102 side on the high potential side, and atta(ihed 1o B@%

dovercarremeidreeiibadmalala 057 THE f A SR AR BEUP VRIS HRE Y ristihd

Reteidliand s dhigatiachmenaionk Jepleis. o Wiksutfagsakibentiay
main body 14 can be suppressed. g142] According to, tfiﬁ ogr)t%ica}édiﬁct g
aeViee {ngof thé Yrdimamplisbr e es8st SBRMBYkian Hfae clecrode

caRamnatien:ef dthe intedisnafdhe feise devekyitbimseaptetiog Bf onistgatnt
be prevented by absorbingn%%%m'st of ink drﬁgéetsér[loati% insic{g tpe discd
ok 1 0 AR D ABHER RO RISATAEF A BhE R VA T SRt ae
intthe deskedample e pladvote plated o isesaddthigh potentihkaritte of
the tray main body 14 is made grou otential so that the mist is
iﬁ&uﬁ%%‘ H¥ofiec c?iefﬁg%t?p%%treg@ giégeaoﬁ?@o 6’318&13[“0%1%6 (asare the
ssifiagedside) randithenpelsiueanchgdsuppressed from floating to the lower
s(‘i)gg%ﬂ)the optical disc 2 (recording surface side). Therefore, 47 according
t

ptical disc device IA, contamination of the pickup arranged on the
recording sifage wilssofiibecoptipalydisc 2] @hwl tpeloontentigtivologthe.g.,

e user can ensured since the user of the
optioaldjshdigice dAageagomet appilySihiyh0dditapelits thehtraytrgaiphpdy the
A e R e e o
exxaynpler body 14 is grounded so that the surface of the tray main body 14 is the

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
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.

[0142]

According to the optical disc device 1A of the first example of the present
embodiment, the contamination of the interior of the disc 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
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,
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The configuration of the optical disc device | B will be described as a
second 10 example of the disc device according to the present
embodiment with reference to Fig. 22. Fig. 22 is an explanatory view
showing the configuration of the second example of the disc device
according to the present embodiment. [0144] The optical disc device 1B is
a device in which the optical disc 2 ggrving as 15 one example of the
disc-like recording medium according to the present embodiment is
inserted, and printing is performed on the label surface of the inserted

oRlisaliflise B SpesifiaalyiascshawadntdrignA2nae BpticatfisededeedBhe
includes the tray main body 14 serving as one example of a disc )
rifsaring tifesicSoraHgit BRECPrEsE e b UG IRE SR HES Jr31 main
thedsrindip meiok2h, (RO dihenaist D AueiRg pRQ difitl 10 EAuHQ B Okd Shfety
The optical disc device |IB according to.the secogageéi mple is similar to

e A FERS e BB AP SE it 1o PSP AP T b EOAABLATRY
GORMPGSIES obtidiffermiiarndie fishexamplrigh thakivdi@nly Beg touched
electrode plate 102 gpplied with 25 high voltage by the high voltage power
st %ﬁ%’iﬁf%ﬁﬁ?ﬁﬁf‘g&%ﬁﬁmain body 14 also functions as the mist

ipoiugng unit 101B according to the present embodiment. In other words,

in the optical dis gevi e 113, the high voltage is, applied not only to the

e é@%@é{lﬁl%@% 1%:u§e§|1508 (lagt t%cec%%i/n%?gi%g %%yeg Pgerﬁ the high voltage
power slhpbouipulARe csohthaptiba fisstdelink B opléts: srsalbalad sodzedd
to the surf of. 30,the tray main body 14. 0146&178 In the optical disc
R 18 T S RO Sl e e s SRl o
tiézekLtrdde. flates 10 2caplditierirayemaiobony thé siddigurahen kigthe second
potential si ad are.attached to th 28 nfag f.the el gtrode plate 102
ant efJle ri;qyg?nadné?ﬁ" egc]ﬁ? f Cgffgf:r}egt 0eﬁﬂe% é%?ogt:ep 3?§ %L(%% and the tray main
biddy4ll4 are high 5 potential. Since other portions in the disc drive and the

oo A EEO IS SR AL STl
denvdcaanBloitbesdisotideseampipsontdépreseyitling to the present embodiment
is inserted, and printing is performed on the label surface of the inserted optical disc
2. Specifically, as shown in Fig. 22, the optical disc device 1B includes the tray
main body 14 serving as one example of a disc mounting unit according to the
present embodiment, the print head 31, the spindle motor 21, and the mist inducing
unit 101A, 101B.
[0145]

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 only the electrode plate 102 applied with
high voltage by the high voltage power supply unit 103A but the tray main body 14
also 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 tray main body 14 from the high voltage power
supply unit 103B, so that the mist of ink droplets are also adsorbed to the surface of
the tray main body 14.

[0146]
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embodiment, the contamination of the interior of the disc drive by the
scattering of 10 mist can be prevented by absorbing the mist 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 example, the electrode plate 102 and the tray main body 14 are
made high potential so that the misjgs 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 glrive, Jiregfais: aecwiding tthezopticabdisc davigerddah, thee ink

possibility of contamination of the pickup arrapged on th eco
CirRIES SIBeErTHL Bl HSEs A 116 B RS ARG SF el Ay e

gty plie MU mmhrmmabdms&mgam& ﬂeamaaeqﬂem e finsltthe
example, but t collec bilit ttered mist can b O rthe

GBSl o IR e ot U8 BB Atbhing B e
qamebeexeff@i&hwelyméewmt@ds [&14&] d{ﬁe@m@dm@ ahticaltididcdievic & EIC are

accorﬁB toi w%exa le> Tt%%gocﬁg apon f the. OBtI%éﬂ |sc device
|

W b e R mple of the’ diEeevice act afﬁ%dto

thE gresent embodiment with reference to Fig. 23. Fig. 23 is an

explanat howin n urat fthe third exampl
ot oo S T R o RS (AR S e
devioditrCris mdemxtmmwimtmﬁh@opmwk aifth2 éewdmgf@by:%becmettemg of

example of the discslike I, d|n
SR & e dnetle eegpna el S AR HORAITG, e g
tﬁ@msemehthétrﬁm&hsdaa@ 102 Spé tifcaly, raglsl’mgvlm iA Figlied wib disticah
ViC e Vil 4
o e e o ST E By
3tzith boshyindlereroede Richarwethielmishimdicingt wnndl@idxalqu@emﬂ@nm

[%ﬁ STJEG(CQ tical flise devicilfe m&@w%ﬂbs&w&&m@mm@ 2,

e optical disc devices 1A, 1B according to the first and second

eatshibesist pan b@@@gﬁg@oﬁm@rﬁq@%m diffeikds fregirth&nfifag disg drive.
S?ﬁ&@ﬁn%)ﬁ%ﬁﬁ@ t@%en&;tfcal 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 coflecting ability of the scattered mist can be
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
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.
[0149]

The optical disc device [C 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 printing is performed on the label surface of the inserted optical disc
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only the electrode plate 102 and the tray main body 14 but the optical disc
2 itself 10 also fimctions as the mist inducing unit 101C according to the
present embodiment. In other words, in the optical disc device I C, the
high voltage is applied not only to the electrode plate 102 and the tray
main body 14, but also to the optical disc 2 itself from the high voltage
power supply unit 103 C, so that tl@ mist of ink droplets are also
adsorbed to the surface of the optical disc 2. 15 [0151] In the optical disc
device 1C having the above configuration, the ink droplets are induced to
the ejecifedeéyplatelibdd, théFigagndin bihet disantdtive dpticaludescize s
on.the hi otential side and are,attachegd_fo | E?ﬁﬁff ,
ﬁiﬁfé%’fq e’ Fé’§,nﬁ1§Fn%S@Xﬁ?gn%ﬁea%%ﬁé%ﬁﬁﬁg 2 sincgeE {E%lgeggggi
platenl O2bad thetiray miin tvedy L4handitdée opeical dised Sremighinducing
Eot.e% l. %?ﬁel% r portions in the disc drive and the optical disc 2 itself
?5‘& d potential, the attachment of ink droplets to such portions can
b Stippressed. [0152] According to the optical disc device 1C of the third
example.of (16 AeRE0RR.eMogdiment: G KONIAIAGIAN.of R RISNoke

of the disCdive y the scattering of mist can be prevented by collecting

theienistint inkvitraplbts fiGateepHbidettntBisEsdAve fsarrd efdemslis Hatde -

102, the tray main body 14, icakdi pRlied it dhenhigh not -
\9’8@%‘5} il %6%%!5 f:élar%ir% %@iﬁlﬁ?% tg%&r)n%ﬁ%ﬁe%%éi?al discxz i_gslelf is mgsuizllgt

igh Poteltiabity atiiitdPRtenthdhe et arATphaey 1o bah dhhertes) HsSr oG,
%f‘sg?’%ﬁ@ﬁ%h%tgp&mﬁgmagaﬁg%@m@l%&%mgm @ptisaledisabilsatfnt.

and on the upper side (label surface side) and the lower side at the

periptenyddsréofhamipg disstdoirsd CodelpgreciadsrisAPrbstingtiny ©

?&9%15%%?1@ 09 gise. dwverdherafossd ptaorlingsdadhiecaptical Gisc? itself
evice 1C, the possibility of contamination of the optical disc 2 . itself,
Sightirinesbasedsep PRHEre e RPhaHist Bid sedbH %%bé&%@ﬂ%ﬁs are
collegtingnabilitnof thescatiares misticarbe further enhanced from the
second example, and 5 the contamination of the disc drive by the
d84féling of mist can be effectively prevented. [0153] In the present

embodiment,.aBRxameie irwhieh thenpring headaBbie 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, -
the tray main body 14, and the optical disc 2 are high potential. Since other
portions in the disc drive and the optical disc 2 itself are ground potential, the
attachment of ink droplets to such portions can be suppressed.

(0152}

According to the optical disc device 1C of the third example of the present
embodiment, the contamination of the interior of the disc drive by the scattering of
mist can be prevented by coliecting 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
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



grounded (0 V), and the voltage (e.qg., -2 kV) is applied to the electrode
plate 102, the 10 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
15 easily induced to the electrode plate 102 having a voltage of different
melalﬂyr&we@ﬂﬂmm&at'&ig Eeitm@dhegpmtenﬁalslisé theyprint healh®1 aanc ding
ele rode 10 a ater otential
AL SRR RIEA b G TRy et A3 BT REPRe 2
ﬁfﬁﬂsﬁﬂtg@mbﬁﬂmmm campmammldlmfmﬂn @tdtmceié@trwelpﬂabetﬁm%l@ﬁmg
che ar surface id the tg. 17
f%g a%%re e Scc%leg ﬁlx%h nﬁ §e%sf1% ?ml: se%%ﬁﬁ%%%lw%nd

een owever, e attachment area of the

etectr@damtanmmoeﬂshmdislmﬁted: theréto. snaepuage)ﬁmesé enstivscrifagtively

1p#560t J[S further arranged on the lower surface side of the chassis plate
ectrode plate 102 may be attached to 25 the lower part of the

. gfdugddral object that becomes a space where the mist M passes facing

the Iabel[s Hacerc%%n?f Hl%% d&c &[9%&511{: Wﬁmf%%rlﬂttlﬁ@ad 31 is

present em odeent t evo tage Is preferably applied fromthe h

igh
- \@tuagéefiwviéb sugphe wnitapsdaa the EYe dtrapidipldtethodledrads i BE- the
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. '@}E n%ﬁ‘l %% %If? cirig figld § 1@? Gin. & region-of thedpiel head:3hothBmited

maln b 14, and the ele ctrode plate 102 is greater than or e ual

t
maW/mFmsstgxm, thecelisannmeas isterrlisddp the erstipemdideid ﬁghc
%H 5%9%1 YA@a aist Mphecomes diffisiittohgesuficiently:collecigsosite

e resul s of an experlment conducted by the inventors of the

pf@g@nz leVinwatithsrapsdaddin e i asshahity BERNeEH B8e ©1dtrieiiergpiets

intensityhang e qrileeH %%%@%Qﬁ@ﬂe%ﬁ% of thesmist Miw |UaB€be more
described below. According. to the experiment, in the configuration the
opik mée%meme&éwséaw&f bﬂ%%ﬁ@%&%@&ﬂ%@gfa{e%

mist MWAS FRECHRRY iheaHBihe QHanalioNand the electrode platc 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 2a of the optical disc 2.

[0155]

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
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of the information recording surface of the optical disc.2 with the electrode
plate 102 10 as the potential of high voltage and the tray main body 14 as
the potential of ground, the gap (spaced distance) at a location where
theelectrode plate 102 and the tray main body 14 is the closest as 4 mm,
and the voltage to apply to the electrode plate 102 is changed. As a
result, the results shown in table | 3glow were obtained. [0157] 15 [Table
1] Applied voltage Electric field Determination Extent of contamination [V]
[kV/mI 0 0 X Plenty of ink mist attaches. 400 100 X Plenty of ink mist
stiache st 8O0MR00IA Mishakhrehtésfibli redues: th20QBDR0Mistestightliv
attaches.. 1600 4%0 éc ew istﬁ a%t%ch. 2000 600 (c) Few mists attach.
frtemrnd iesibiPiR° eAHE TS BHES of mist collection was obtained at
thesglectric field intensity of greater than or equal to 200 kV/m.
Furthermore, it was found that_the mist can,be sufficient I

extent tﬁé“?’rﬁﬁ‘ﬁ\ﬁ/ﬁ b%gréillgl StAC e%rgocﬁ?é Lb%eﬁ]f%mﬁé%iéﬁ%}ég% %’23@% fg%%}lt
of theiopticahdisy Aat teixtiachilc etddatetsityloftrgrelthl inknoy etpdalthe
400 kV/m. [Q159] In Ta : a IS ocafj :
S e R e e e
closeshipcsiaias, nréferenbgmstanddfihitieontiofltbiselerire fidldersebsiiysing
whewashe. 9ap (sraged JISBNCAS el RIBDAR G SHCh Ainarion

ween 7 an mat the recess of the disc mounting surface 13 in the
todyheniaifotnedipd 4:cThlisg ivtfecexipérinmical dsatontlivihe oo d elettri?
field intensity,of location | L. tomabeuthalf of theund.
&iee Erjlgcf%?ggl%?eﬁ%%% ‘g%q%%%g 1§£i%%§e%gﬁld?ﬁg%%atﬁe diﬁ%rence in & ‘

|deatiangsattbd dideinity) of thivepisardre sherperdfsie Pipthd Sledtf dife ey

DRy s e el s e
102 is changed. As a result, the results shown in table 1 below were obtained.
01574
[Table 1]

Applied voltage Electric field | Determination | Extent of contamination
A% [kV/m]

0 0 X Plenty of ink mist attaches.

400 100 X Plenty of ink mist attaches.
800 200 A Mist attaches, but reduces.
1200 300 o Mist slightly attaches.
1600 400 © Few mists attach.
2000 600 © Few mists attach.

[0158]

As shown in table 1, the effect of mist collection was obtained at the electric
field intensity 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 attaches to the
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 Jocation where the electrode
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be obtained as long as the intensity of the electric field is greater than or
equal to 100 10 kV/ in and more preferably greater than or equal to 200
Min. [0160] [Second embodiment] In the optical disc 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 likezapplied 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
thierdopoplatel 167 fasingaROtibéylablehsurtacel(sppeis sutfase) ofitrensptital
dis¢ 5.is considered as basic_arrangem ith r tq: :
SRt B oA AT L T DR AT A Hh e i M) e
20B-mantianethanolestherwrist W didchargedt frorrehs piidiherg 3punting
diffyses in.the drive in three,steps ( 3).hel 0 inFi
ey 28 BB (o of s B et ey o 1
piinting Bflthmepticabdite o tationy i SmekstSwnoptraywide Mbart hteof the
alianaement oLie SIPENROP A0& AB.AhRMAlRe lksitatadoBRbIS e

scription on‘the structural objects at the periphery of the optical disc

Xwirityas theopdpapliite 207 Braetheesibfhmelipeiiscieidinscaniitatithedaepyion
'I;)l%e E:naig %Mc{%xdcﬁﬁeﬁpi&%ff VY PJ@EM}% refatiolt at@brye the @rktion can

stirface 2a of the optical disc 2, and scatters towards the downstream side
ibelobi58cdotaling dirbetioruithelsptickctisizidvmesiatigthargR cqoB)o 0
}*1‘?/ mﬂ%ﬁdﬂﬁ?&g@r&’é&@%@?&@ ﬁi&@@@@g@éﬁ% abtheside of the optical

ISC d the

an ructure of the housing 3 at the periphery thereof, and
diffledds -through the entire housing 3 (Mb of Figs. 19A, 19B). 5 (3) The

ntjé%tc%&igﬁﬁo%ﬁgﬁ]ﬂow of air passing below the information recording
surface on the side opposite to the label surface 2a of the optical o{l)l%(f: 2 ;
and not brijeatgeel gisc|dpers rhsceroReiareopibaTiRIDe R Hifpsesn

throudh the..entire hovsing2-(Me of FidisidOMckO8ered mist M and adsorbing

the mist M to the electrode plate 102, and the like applied with high voltage s used

to prevent contamination of the interior of the disc drive by the scattering of the mist
M.
[0t61]

In such method, arranging the electrode plate 102 at the top plate 107 facing
the label surface (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
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 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 omitted.

(1) The mist M rides on the flow of air by the rotation. at above the label

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



10

15

20

25

30

[0163] 10 In the case of the structure in which the electrode plate 102 to
be applied with high voltage is arranged on the top plate 107 side and the
mist M is adsorbed to the electrode plate 102, the adsorption effect of the
mist M is high when the flow of the mist M isstate (1). [0164] 15
However, the mist M is not limited to being adsorbed 100% by the
electrode plate 102, and the mist M3not adsorbed by the electrode plate
102 flows to the side of the optical disc 2 and goes around to the lower
surface (information recording surface) side of the optical disc 5 from the
sideiasishondn isf Big opdeatvién & Ofismiliicaniédnt. Furthermore, the mist
M diffus betw the optical disc 5.and the tray 2 in b .
ides on Bl HOPB! S ek PReCe RIS e Ero o ot S thdbptica
sliviar egrainch# catschetwee thehbooptigal dis 1 arrither trajermealin budifigses

165] As shown in Eig. 26, the-optical,pic 23 is arranged so as to face
t %m}ﬁl@ﬁr%g%lﬁr}leogglr%n%@ér éf(?g%f?r%g‘ ’oﬁ@dl disc 2 at the position of

the cuto(®)16h@n{sed Figled)wr the fray miribpeying belawetiowaformation
surface (information recordi ) side of fhae.onticak disGiZal disc 2 and
T %)Feg 8ée%u§%r%ee08f%ﬁe$§néi%fgﬁ) %?%‘E%es between tﬁe optical iscaS allsncd tﬁ%
tray onbirebody tidalgd swinth il oW b aiptifal Passesnbedoipethrough the

information r ing sifage, fleats between the optical disc 5 and the
en%r@ﬁousgg%% WQ}% 11%' . ?

tray main , and floats in the vicinity of the optical pickup 23. The
ffis6M 30 of one part thereof sometimes attaches to an optical component

such as fﬁ‘%ﬁm%b%éi}é? A8 23 ftheiApLieRL RIEkHPRHIA8A 1A be applied
consequently degrade the recording and jggr;?&oducmg performance of

thidlo piar olisgaiinversngts 85 IbwEPtABE ARty Lot A Dpticagdsorbed to

SYSteie [l %@t@‘%@f‘ QMR oA e OPHEAHRIEKNR 230 GIHECEA flow of
pickup base 230, a 5 movable body 231, an objective lens 232, a fixing

bheeyaigstatedlbporting plate 234, a drive coil 235, a yoke 236, a
qat 237, and a pickup cover 238. The - pickup base 231 is coupled to
a pickup feeding mechanism (not shown).- The movable bod}é 2311

providedHg Hidemtin@ishcae1dngisd s BrggRasRiBubi”e by the clectrode
plate 102, and-the mist M not adsorbed by the electrode plate 102 flows to the side of

the optical disc-2 and goes around to the lower surface (information recording
surface) side 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 disc 5 and the tray
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 is arranged so as to face the
information recording surface of the optical disc 2 at the position of the cutout 16
(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 {ray 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
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
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- plate is Geeapspiiadtachediy he oyl hedntidctiontfo ek by

body 231 is coupled and supported in a freely oscillating manner in the
direction of 10 the arrow a (tracking direction) and in the direction of the
arrow b (focusing direction) at the fixing base part 233 to be securely
attached to the pickup base 230 by way of the supporting plate 234. The
drive coil (tracking coil and focusing coil) 235 is securely attached to the
movable body 231. The yoke 236 igfixed on the pickup base 230 side

 while facing the drive coil 235. The magnet 237 is attached to 15 the yoke

236, where when the servo signal is provided from a servo signal
geneminn ircihinet showopiedhddrire ecildls, the:mbyablebbdy 2B bf
oscillates in the direction of the arrow a and in the direction of the arrow b
ARRIEAEHGE T magnetic force, and the tracking operation and the
fomesing operation of the objective lens 232 are performed. The pickup

cover 238 protects the drive unit (actuator) of.the 2 tical. pickup, 23
The dus ,ﬁﬁl??gﬁdlqr%ﬁglkga}gep?é%%#tgg r@mi%ﬁ?ér)]ilr%s i (11% lflﬁét% 58302
driveably todering, the entirevd dves AR, witixihe piskgprcdidr 23&parting plate

thrqugh:hole 239 far passin laser li it fram the objective leps
25916 TBRETnAre Ak Bovet S 1y SA0 A EGHESIUEGERS the

. piakinp deyer2238iis aerely mecitdrkoall{eatramgecthonisrevient dostvand The

diLiiam snering the opiegh Systedp diedlateckad,Toweysh di Bevapte
optica dise device's rving as one example of the disc device according to

thedyp ASdeintconibatiome npthaaiiicalridkupsitisrmgemtadd omisefigetion of
C@,@t%&“é%ataegé’%g'g% %%&%Jfaﬂ@qm}w%@e&%@rzﬂcaled Lago%,a@%g@&smg

tray main bo setting the 30 potential of the pickup cover 2

[Qir68] BB .atTthe fixdig Hroplarii3hebthe seiaraly oftashddkodisphégkup base 230

disdhavagd fé%ﬂ&gﬁ%ﬁiﬂ infheads31 ate ina.Ghay aet Sl s A% BdSing coil)
1t1he tential o

induced to the mist inducing unit 101 havin%tﬁthe electrode

asdizeetien the
fediius,acisendbs MR Biabdhesis! Mol iesnaskitihis o

ard direction or the upward direction of the slope of the spatial

elee b sishd gebaratddbisgserte Henphirredddiantrrm e gensgtion

ugit 208 T hersigres indhe: e sent ermbadimentiiforee obavaidingdhe: the

optical pickup 23’(or does not enter the interior of at least the optical i
pibtasg Ry sherarstrsidie haide MRS DETRE I D piRRA R SgEnetic
apgdhe ey dnainRedynddiesinad e focusing operation of the objective lens 232

- are performed. The pickup cover 238 protects the drive unit (actuator) of the

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]

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 floating between the optical disc 5 and the tray main body 14 by setting the
potential of the pickup cover 238.

[0168]
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10 attraction force by the electric field. Therefore, the mist M floating
between the optical disc 5 and the tray main body 14 can suppress. the
contamination of the optical system of the optical pickup 23. [0169] The
specific 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 refessnce 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
embodimentdrgiaplis Hrnekplanmsioryhiéiheshbwingletcdistlopestddiror B
ORHcRL s device, 2B sening,as @ serond gxamile dheBRe AISGIRYiRRy
Béto 8|ng toive presen emeO(élment. Fig. IS an explanatory view
stiovitguaicdifighmetigntiof alecricapldiscl 8evieplRd welvirgasdienird The

SATRE 9L dlac device AEOrANE I dRaR RRnLRBRe A RN DM
<FIrs example§ irst, as shown in Fig. 28, the optical disc device 2A is
aviflexesmsietintiehichvitverprititenBer B1thmuniertrajreahns w6 ke 1oneeot the

round potential (0 58, dHGING: M 103 i AdhioRiRoieRiialg unit
?gagt;wﬁ -%1%?3?%%%%ﬁ(g%¥3%ﬁ%%dﬁi%a%%%g%@%%’Eﬁ@ge p:)wer.supgl v
Uplt 103RrebotheielbetmdesisabbdinerbchBaad thaveiee Srrtisal pickup

i i ' ' ) ; d:the-piskURe
R oS QR KRR P R O AR AR R TR e et

mishi¥cHeetinacbpoternidho Piispiditn Toverbeg Y eS8l Heiae e
Nasdhe Retentiplef theprinkhgad Baeserding dasther afeaed iaieeaf the

the mist M, and " thus the attraction force in the direction towards the
optieall fiexdp@d derstantganbedte itrere SpeRiets the AEPRnaLeg of the
restl WedmisirM dleaing hekvween. the S optical disc 5 and the tray main

body 14 diffuses inside the housing 3 without approaching the optical
pidiedd 23 while riding on the flow of air passing wider the information

recordingsufacs;ordhe sidabrransieiadhndababsutaceaalef thecal disc
optical disc 2. Therefore, accordin(I:; to théﬁ optical disc devi%e 2A€ of the firstt
e thatbpticAPEyatef BIARBIEHAEAI DIRUPSS LA BE B ied >

BRGNSt 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 configuration of an optical disc device 2B serving as a second example of
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>

First, as shown in Fig. 28, the optical disc device 2A 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
cover 238 of the optical pickup 23 is ground potential (0 V).
10171]



10

15

20

25

30

10 contaminated by the mist M floating between the optical disc 5 and the
tray main body 14 without being adsorbed by the electrode plate 102.
[0172] In the optical disc device 2A of the first example, the possibility of
occurrence of an event where the semiconductor laser and the like in the
optical 15 system of the optical pickup 23 gets damaged due to discharge
is low as the pickup cover 238 cowgring the optical pickup 23 is also
ground potential (0 V). [0173] <Second example> Next, as shown in Fig.
29, the optical disc device 2B is an example in which 20 the print head 31
and therirgyisoaia, Becdyoldtaiegreupidiptential B8\ theeamispdirdtieing V)

unit 101D is a high potential (e.qg., -2.kV) as high voltage is li
T A R L O e R
tathedowencurfaoaésifaeedaaitigntHeveptisahdisptRpbidelabtie tdgeplace
107, and the pickup, cover 238 of the optical picku i '

g ¥ B?Sfﬁ:'enps)tgrﬁ?ée [%]]S;rl Y 25 5E %éuzlfe%tero%%ﬁ) at%leg%gﬁg%gtﬁ{’e&% igtle
idieaingisnit KD ptiyemwiordsdthdhijfuseitagélis Gpphaging thewithout

ickup .cover 238 in the second ex igh v OWelder th
B R i B R e e S Snder
infiirAOAEL asctiie fikederfiguréshddnispinsiteing thaitaboh FrBicmaudinghe
the. mist. M. 30 [0174] In this e.potentialiofiihe PIGKUPGOVerR3Giist
ﬁ?glggr#és%gen%ﬁegoﬁ g[<°\?§%§%1?p§%r§t?§ of thle electrode plate 102 of
themyikt, ithdugitigelinits e Df Hcopting riskhe SR asmGiehdAsbrne
and thus the astraction fgecsin:ther dkREHIR QWIS HE PikMPEVSy 235
Sf %%mé%at%glbgic%gég % gfgﬁaét%sebg%nerateg v\eﬁf respect to the migM.
Asdyrbbuliihie heiseNdiodd dpiwesirade lsicifdisc 5 5 and the tray
E?ﬁ't%gody 14 is induced by the electric field generated between the print

ead 31 and the mist inducing unit 1018, brought close to the optical

pickup 23, thadontirratig AREHDEH DY THESD SRYp FE0EI2 38 AR DI of

s adsarhed by.the, RifkPEOVER238a iR MiskMasdlers likelntanerigtical

the optical system inside the optical pickup 23. Furthermore, as the mjst

wsgegup@@goqpéi@é pppé{ﬁpcj’(}', ge&)@@paged ue to discharge is low as the pickup
cover 238 covering the optical pickup 23 is also ground potential (0 V).

[0173]
<Second example>

Next,as shown in Fig. 29, the optical disc device 2B 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 voitage 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
cover 238 of the optical pickup 23 is the potential (e.g., -2 kV) of the same polarity
as the elecirode 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.
[0174]

In this case, the potential of the pickup cover 238 is the same potential (-2
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10 238 side even if the mist M enters inside the optical pickup 23, the
contamination of the objective lens 232 can be suppressed. Therefore,
according to the optical disc device 2B of the second 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 adgorbed by the electrode plate 102. 15
[0175] 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 same
poleatiatd eeteni2ak \d), frdeltveratteptat dd2onbitis thdsnistnites theipitRbip
cover.238 can be obtained even if _ei ials.is:hi
f550ariag f8n%ea gfﬁ e|c8;lo§l“tear%1]I ia s%?e%ggdr%%gz%ﬁ%%%%%&%%gg}c%g{ e
examplapthedaffecpafkppeuertiag cohtamepitd miokthe oitrarl s s e s
be further enhance applying. hi . ' disc
1 B e ronl B R e e

tppdrisetagenportiodypdrisHedpstithe SisjelandddiskdoarareRdpivre the
Sohad %@ﬁi I%%sf&amfgmngé\ﬁfmwemaeﬁ@t&oogat?ﬁapmaﬁ 23,

ISC déevice is an example Th which the print head 31 and the tragﬁI main
hodlyl Gy gruripbrehtaithuy cane Akt indtitisgushid 1oieseEbshigrhe

potential (e 2V Nghy 45, apnligd-by.dhg hiah syaliage pewer
glﬁctpl){blﬂ/ ?Jorzgi%f%%g[blé)gt egé%%?r%%ég%gie%loz attarchec??glthe Slgwer, 30 J
sptfedeigorfath fabmganecoptitalidise )ik itk sy tbe pigkup cover
Fﬂéﬂs‘%@f‘é%gaﬁhﬁ RIEKHR SOURY 10380 APACRLRIGKLD, @ EofitenfiatBotall
(2e.g., +2 kV) of the 58. opposite polarity as the electrode plat%l_OZ of hge
d.,e+oéjﬂ%[i 1sC

|  aRpliedio Ihe pickun covph A8 iin I(Jiﬁd&li Kgsexaninle bytba bighydbge be
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power supply unit 103F, and the pickup cover 238, the high yoltage | ..
mm@ﬁ@d6519’!1@ﬁiﬂ&@?ﬁiﬁ%‘%ﬁ%q}k@%HH?@&gQﬁté“ﬁw@WFgﬂé\ﬁ?go Hielaisg
IE fPminAMCIng She dish MidQL7 Bhiky this.easebihBengientat pfabe gickup

cover 238 has the opposite polarity from the potential of the electrode
piété3102 of the mist inducing unit 101D according to the charged state of

the mist McafekHids Shencenulsiveclprae iher the mist inducing unit 101D and
the potential of the pickup cover 238 may not be the same potential (e.g., -2 kV), and
the effect of adsorbing the mist M to the pickup cover 238 can be obtained even if

. either one of the potentials is higher or lower as long as the potentials are the same

polarity. In the second example, the effect of preventing contamination of the
optical system can be further enhanced by applying high voltage only to the side
surface portion {or one part thereof) of the pickup cover 238, and grounding the
upper surface portion (periphery of the obj ective lens 232) of the pickup cover 238.
[0176]
<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 lower
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
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10 direction away from the optical pickup 23 is generated with respect to
the mist M. As a result, the mist M floating between the optical disc 5 and
the tray main body, 14 diffuses inside the housing 3 so as to avoid the.
optical pickup 23 without approaching the optical pickup 23 while riding
on the flow of air passing under the information recording surface on the
side opposite to the label surface 2ggof the 15 optical disc 2 and being
exerted the repulsive force of the electric field generated between the
print head 3 1 and the mist inducing unit 101 F. Therefore, according to
heepticidise devicel2G afthrthitd exampiesthelapticahgystén ofitheher

optical pickup 23 can be prevented fro ing contaminate he, mj
SR BERIGUHETHS Bpcas ok SATE b Bod S g "oy siha g
beinghrdsprhetipy thieieptredes@Plplatet VO J0148] fiheipbtentinkof ife the
lectrode plate 102 of the mist.inducing unit 101D-an e ial:
TR LOREPSSE AT Nt T Pt i s R e IO 5
sanefabsdiuteydlue;isnd.the effect of moving the mist M away from the
igic}giical pickup 23 can be obtained even if the absolute value of either
ne of the potentials is greater or smaller as long as the potentials are of
oppositeipdiarityse @ 9Tt riitsalthianeoivetRe bptit Sl efelsigelarity
ccording to, the first. embogli S O pventionideseiibed 1 p
ggoor{l/e(%hg r%(gf%lggio?%r%%c%% t 8§ ésggfzt%?epg%iﬁggth%ﬁﬁctro&eg late or
thedikinapipli witiTgud stassitaf sharisob i) the HBERHUSEE 105relieltt -
59, Gontaminaion afihs igronabthe disedie v dhe ssrtierngotine .
r?ﬁg?%? ﬁ]%vfra]&a%gr%p%?&%&%%éjft?i{:%fpdiai%g\_%ice 3A serviné%a%s an example
ohthereisl devivist XeSoating hetaasirtemmbedidiaht artagiegantin body 14

invantion:a:be dessrihes pelowis,cammandndhabiirdepridas obtheiinku:
is controI}eo} using the property that the ink is 5 pulled towards the high
poEetchisiddfoniieabniskupcia i srngendirefomel siieasinecadnces

3ArRGsRding I hePLesaRt embadineniprayents seatiaingefaBemist e
by actively pulgg? the ink discharged from the ink discharge paortion

towtirelsiie Jamed saingcexertdd bt sl raAE RS Eie iy FrRerated
nistasimibe:firstembogdimentrandriarvantsgaotaminatisrratthednenor. -
of the disc drive. i ) .
the optical disc device 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:
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
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

invention described above, a method of inducing the scattered mist to the electrode

plate or the like applied with high voitage and collecting the mist is used to prevent
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10 [0180] The configuration and the effects of the optical disc device 3A
according to the present embodiment will be described below with
reference to Fig. 31. Fig. 31 is a side view showing the configuration of
the optical disc device 3A according to the present embodiment. 15
[0181] <Configuration of optical disc device according to third
embodiment> As shown in Fig. 31,58he 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
eoMpotinded i ihsdntedoanttR0diinting dartlizespetiinmet e tiist lebdle ink
surface of the inserted optical disg 2., Specifically own . Fig. 3

6%% Sidis eo\?ltc}ce‘ﬂ?»ég fhdides a§ %asfgigg gér\%l n(g)%gn %e\ééggqr?ﬁﬁ%gescofag\;%
disemliayntingthinit acboditingtofecpresent enmodiniert dmankps: beay is
320 serving as.pne example. of a pri i r ket
B B B L B e
Ml sk tvingB5tas e mentipleigb divisthsdosinptenid cidrdindagarms, the
N Ttd?sr@lagx%lcrg%%’a%g Anp W ﬁ{eSHJ%QJ:}ﬁt?’éQb&Qﬂ;ﬁ&ltEH&zUﬁy s ering of
inciudes a mounting surface 31 On on which the optical disc 2 rotatably
stippoitedpypeispindielbhaftie3Bkoliseessibomn dher, itk nlehsganpaon
AT Thednkishiead A inaraaoecan alabaLsacs (Susfaeman:
the upper 60, side of the optical disc 2 in Fig. 31) side on the side
dpposibadinttatreodmingnis RNk G tleaiHsionobibe Hischirges the
iﬁmgﬁla from the ink discharge portion 321 towards the label surface of
the optical disc 2 mounted on the tray 310. The inkjet head 320 is

movableThexanéaiaropandidias st adidearticab Al traithiitagrdipg!o
sgas e dischasas.ihe ink 32kewhileimavingiemiheouierrie. 31. Fig. 31

circumferential side towards the inner circumferential side with respe%,t to

thiearsidgii Hpteariagse wenierean o ihn GRilthe sl kis b &Cf6THRS ©

_ T@@@@@g{%ﬁgggg@gis coupled to one end of the spindle motor 330. The

[0181]
<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
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 electrode 340 serving
as one example of a mist inducing unit according to the present embodiment, and a
power supply 350.
[0182]

The tray 310 includes a mounting surface 310a on which the optical disc 2
rotatably supported by a spindle shaft 335, to be described later, can be mounted.
[0183]

The inkjet head 320 is arranged on the label surface (surface on the upper
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10 spindle 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 inducing the
ink 321a discharged from the ink discharge portion 321 of the inkjet head
320 in the 15 direction of the label surface of the optical disc 2, and
reliably attaching the ink 321a to th&label surface of the optical disc 2 by
being applied with a predetermined voltage from the power supply 350.
The ink discharge auxiliary electrode 340 is a metal plate arranged at a
pwsitibrhéanitigpthiésink idiScharyeidortiothd i ofphesifkjethheerpgdee surface
%}' gugn g %Pstécf}' A3 155‘;\%%? ﬁ{e‘z&{%zﬁ‘ﬁd%ﬁ@ﬁmg%ﬂg'wﬁi&@ 321
Slectrode 340 1 & region between the recording surface of the optical disc
Dandithbe trbpl316fandfitharpatiedlist 2 prsitisd facthe B HR disdiargeet

%858%&% %é@lg ne:ROWS! SLRRY RPAARRIAIGRHPIRGE (Bikal disc 2

voltage of a few kV) to the Ink discharge auxilia% electrode. In the
[

sreseht dibodimtst the3pbwehBapplyBE0TYB D oNHEtHaB e side
%%&Qﬂ%e%}%ﬂﬂ%&iﬁ?&?@gﬁaﬁéﬁ@%ﬁ%%ﬂiﬁ%@fﬂﬁaﬁﬁgi%é}%ld%& 2 to

at only the ink discharge auxiliary electrode 340 becomes high potential
aatfatre pnicinscmaiiel $SHVAB21 becomes ground potential by applying
m’tgrg%joltage only to the ink discharge auxiliary electrode 340. [0187] 30 In
the present embodiment, the ink discharge auxiliary electrode 340 is

arranged bsspiadiskafd iy orRlgUe reeipaY P aepdiyBe Rom the The

ink ' RN, 3R lomay; bﬁv‘&\ﬁ%\hc' echiowards the labelsyrface af
%rﬁﬁe gt He: i g Vvo tagée%fto the o%tical disc Z?As the )

the optical disc 2 by directly applég]
spical issvb and RRd RV RRSE Y nRPHfa TSP 310 is actually very narrow,

it[dﬁ gsfgmetimes difficult to ensure a space-for arranging the ink discharge
auxiliary electrode 340. In such a case, the 5 tray 310 may he set o the .
e 0 ink

high potgﬁﬁépéiéiéﬂé*?faﬁﬁ}ymij‘%fiﬁ}?w&g@%o 96 OTARG R
3243 diseharged:ipmitbeninladisehar gomonion] 32il thsayikjerineutado in the
towards the |label surface of the optical disg 2. [0188] <Effects of opti
RS BAEE HEQEHOIE 6T B BERARRS: 41 440y SAHng (0 1212

to the label surface of the optical disc 2 by being applied with a predetermined

voltage from the power supply 350. The ink discharge auxiliary electrode 340 is a
metal plate arranged at a position facing the:ink discharge portion 321 of the inkjet
head 320 through the optical disc 2. In other words, the ink discharge auxiliary
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
is conmected 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]

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
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10 In the optical disc device 3A having the above configuration, the ink
321 ais induced from the ink discharge portion 321 on the low potential
side towards the ink discharge auxiliary electrode 340 side on the high
potential side and attached to the label surface of the optical disc 2
existing on the discharging direction of the ink 321a since the ink
discharge auxiliary electrode 340 i high potential. 15 [0189] Therefore,
according to the optical disc device 3A of the present embodiment, the
scattering and floating of the ink mist are prevented and the
danbarginasiciorod Berinperioroiuted tiseudsiveedabebsuprsventdd bitiaatidisr 2
ulling the ink 321a dischar, e, ik dj r [ :
B e T e e o 501 The ooz
the: idlaokistiarge 2iXiliaghelécrotadtovadéstdirmgolontredibrisslifp ensure a
embodiment will b r ' ! ' en ig. 322
B o s Dby o ke e

e tsrasy 32 bt diskhdrgbadierialfidmiydiseharg digbrtRdiraie Bedbrdint-
19,ihg pregen %@g%g&ﬂ'mﬁduﬁﬁwsd%%g@ Swhena theynke induced

Ischarge auxiliary rode 340 is not arranged, and Fig. 33 Is an
expladatoryabidwisheam e BeH aise Pof the ink droplets 321b
iﬁ%@ rged from the ink discharge portion 321 according to the present
mbaodiment, and shows an example where the ink discharge auxiliary

elbEiros e ButicadiscaeaicgeacTuivg (6P e iFsbadiRkBEn in Fig. 32, when

the ink disehargeavyiianealeciiode340is At tangetkiha itk dioplets is

321b discharged from the ink discharge portion 321 is applied witha .
amﬂeﬁa@g%of@ra@ A RO R0 UL A AR PRI R ORBHS the ink

discharaed fremyihg-inkdet headid2on andis:alserapplisdiwiiiafactedtd ke
the air currg}rflotltgener.ated by the rotation ofth%]% tical di%frgZ in thc(te_% ik
dresdioitist Al e iolating diFsitivns QB st 1881 U thde !

horizantal ditsstianschhereioraiay taecadad suhichisthearaiator sum of the
discharge force Jl and the force F1, acts on the ink droplet 321b, and the
ink18Fdplet 321b is pulled in the direction of the force D1. In this case, the

dischargerargerd] axeeiekhen thetdiek dpapiét 38R dryitee Mikjet! Ifihgaesent
320 1o weak, nd thus e Inflyence:of e RCeF S0 Z00h and the
Frakedment, the scattering an a P
contamination of the interior-of the disc drive can be prevented by actively pulling
the ink 321a discharged from the ink discharge portion 321 towards the label surface
of the optical disc 2.
[0190]

The functions of the ink discharge auxiliary electrode 340 according 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
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
is arranged.

[0191]
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applied by the air current generated from the rotation of the optical disc 2
is large, whereby the ink droplet is easily pulled in the direction shifted
from the direction of the label-surface of the optical disc 2. Thus, the ink
mist discharged from the ink_ discharge portion 321 easily scatters inside
the disc drive. 15 [0192] As shown in Fig. 33, when the ink discharge
auxiliary electrode 340 is arrangedszhe 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 gerférated shavregidtighébvedmthie imk dischapgeuDiamdlizatyode 340 is
electrode 34Q applied with hi oltage the,ink discharge portion .
WRIGHTE %jl%% lpot%err? V\éﬁgl E%%é}sﬁéﬁéﬁ%lﬁ&ed}op é%c%gﬁ)e 'r%ogtﬁ)l%p iggllls
wiithliad feidea) 2isuthich Bthe Sudowitheddisdhargetforcdisxboe dfeond thiben
inkjet head.320 .and the attractian fo t icfiel re in,:
B e S A g
current gereratbtfrbm itetiotatiohoppb-thalisptical disciliptipe @ivardiothe
of the rotating directi id ical,di j horizant
O B Tl
thiedoith Fhjcidstbn thadnkudropide 3chaage fecink drdpletisuliedsts on

tlal% %eﬁggl@tq{jh% Ii?lg:ﬁip i%i{l Hrgﬂl%tcﬁﬁ) f@zﬁzﬂﬁ%\ﬁ’m@dﬁﬁ%&@o@ (gb@ne force

verti rection applied on the ink droplet 321b is the force of the sum of
thY didorbigraforde dicsheg30mon ererpkjer Redaksdonsid e brtthefidhct
farag byotheglectiafialds a3 described rahovs,.and hencedbrnfuence.abn

the force FI pulled by the air current generated 63, from the rotation of the

optidistdis i écerrrestsErparaisd i R et i dasytiptieacd didaree,

d%ﬁ&fé% &losar &‘Pogl@t %rgﬁi@r}yﬁﬂéﬁ‘?ﬂﬁg@tﬁ'&tﬁﬁ?sﬁfﬁg@ fpticakdisection of

Thus, the ink mist discharged from the ink disqhargeﬂ{m.rtion 321 reliably .
atbadhedl -tyrians RibBpstrisabdbiare opbithlBrsds Wt

oplicaldisseapice b Iagceardivshinthadipsentembodiment, the
scattering of the ink mist is prevented and the contamination of the

ifdfét of the disc drive can be prevented in such manner. [0193] As
described ahnyen agCorging (Gvg RFESRRt Hventlen athaimistiselusdo B 4D is
unit for generating the electric field by applying a predetermined voltage t
tHHEFRBHSEtr e oNatEy A L TAERU EInG e S oD SR PRIST Wit e

eleqtrostatic dargans 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 -

auxiliary electrode 340 appled 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
the optical disc 2 in the direction of the rotating direction side of the optical disc 2 in
the horizontal direction. Therefore, a force D2, which is a vector sum of the force
12 and the force F1, acts on the ink droplet 321b and the ink droplet is 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
from the inkjet head 320 and the attraction force by the electric field, as described

above, and hence the influence of the force F1 puiled by the air current generated

| Shirchasatdringm k-

roplet . -



arranged. Thus, the mist generated in time of printing can be adsorbed
and reliably attached to the label surface, and the mist can be prevented
from attaching to and contaminating the pickup lens 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 mistddducing unit, the moisture of the mist
is prevented from attaching to the electrode plate thereby causing short
circuit, discharge, and electrification. [0194] 20 The preferred
dmizotimentsof tfieherester!idizertibectiave treeh dodchibatk disolet wittasily
reference, to the accompanyi ' i invention s
B B B o o e e
Mbysfithe ivkniousaiematdioartenddifcdaoesnitiin 1Hé sdeply ettaskes o
n ' d.it:sho r that t ' :
L B e i oo Faee
ifdtancadinghie firxsprostné enibddimtibipn hts aEss A& abloyistdn prevented

example.of &.6aseaf the pptisal-discdevics hag-Reendesciked.ton thesuch

disc device, but the disc device in the present invention is not limited to

. theagstical disc device, 30 and may be a magnetic disc device, a magnetic

_ o[[@tilg disc device, and the like. Furthermore, application can be made to
other

ypes of electronic devices such as a 64. disc recording or disc

. reproduchiigeibedortay snisgMgR iicB C ARSI SIEsHRY st ptirtfdyring

10

dGYICE APRISARA! GRIMIILIET %@I%@trﬁ)@E@mgti@Qﬁéne@agiae@avonage to the

navigation. [0196] For instance, in the above-described embodiment, an

eSlBFHpHs WHEr e TGI8 et SR MGIR B Bkniptelsrtinstpifforee is

‘hgagdsdhe pHungenatantiakhasiiaendessribakynmvay Abexamale bubly
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the print head of the present invention may not be a ground potential and

- i@iAehe thothe RAnE A% AREdBEeTHnEE PG EFTaN SS9 BERShIEg if and

therpesentipvaatinthasbaned sateapbibeninkmnettbe eleipkiedield Since
state inside the drive defined by the potential difference and %516 _

P EEFB B O PrifEHORaTES! GSHRSEn A i G TREEFA P B He
Upitifte. the pGEO AR OpRIaiRlaRELdh @ leffecisthanibe tabtainethaslong:ds te
predetermined potential difference can be

moisture of the must is prevented Irom attaching to the electrode plate thereby-

causing short circuit, discharge, and electrification.
[6194]

The preferred embodiments of the present invention have been described
above with reference to the accompanying drawings, whilst the present invention is
not Ymited to the above examples, of course. A person 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
present invention.

[0195]

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,
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
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defined between the print head and the mist inducing unit. 65 CLAIMS
Claim 1 A disc device comprising: a disc mounting unit having a mounting
surface, on which a disc-like 5 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@nit for inducing mist of the ink
discharged from the print 10 head when applied with a predetermined
voltage. Claim 2 The disc device according to claim 1, wherein the mist
idideicingrdinit ondisrtssradueipeeriectosa Hppied ditictHEpdaelopfgaych
g&%&g-d%éi&!@egbéom&mﬁs&%?em%rﬂmgﬂa&!&vwa%dvxf_asf%; ion.
ectrode induces the mist of the ink discharged from the print head to
atte¥H the mist to the surface of the electrode and collect the mist. 20

Claim 4 ghe;disc deviceracaording torglaine anuvhersin the-gleciodsnise e

arranged on a downstream side in a rotating direction of the disc-like
rebtrdierraviograname ssapala o Ba nekidisen &t der soruBh wttREPhns been
headiza GJaim Sihedise, devier pRAORIIGIOIRAIMsdMRRIRIB IR FISS: be

mounting unit is a ground potential. 30 Claim 6 The disc device according
6 SR 5’%9%%@%%?15 @gﬁ.}@ tg e defined at a predetermined potential.  This7s

because in the present invention, the charged state of the‘ ink and the electric field
state inside the drive defined by the potential difference and the arrangement of the
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 difference can be

defined between the print head and the mist inducing unit.
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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 5 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 &sntrol and a tracking control of the
objective lens, and a cover for covering the actuator, and the cover is a
ground potential. 10 Claim 7 The disc device according to claim 5, further
comprising: a pickup device for re€brdié and/or reproducing information
\%Htagnrlefpect to the recording surface of the disc-like recording medium
mounted on the disc mounting unit, wherein 15 the pickup device
includestadisohjedtivedapsiforecollecting a laser light emitted from a light
source gd, [adiatigdne{ESANG PuriAcR Al R AIRC e ReR d Mo Like
medium with the Iaserglg t, an actuator for performing a focusing control
andhalirgckidgueontroiustete objective lens, and a cover for covering the
actuator, and, BQSd%Y%Eé&QgQ%%eHE%%Y&%ﬁgﬁeﬁm&%ﬁfdﬁ)ﬁ@é dPosite to

electrode.” 20 Claim 8 The disc device according to claim 5, further )
corenoviding surfpiekefi tedizelfor FRRBHEGREAETBY FOBRIEh e G it iRaRing

th.respect to the recording surface of the disc-like recording medium
mounted on the disc 25 mounting unit, wherein the pickup device

includeszamishiediiazens fr detlienagustainghk disnbeaaedorms mprint

%%@%&B%ggﬂ&j%ﬁ%@%&g&yﬁ%wﬂgg@ 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
agiyiator, and 30 the cover is a potential having an opposite polarity from

the electrode. 67 Claim 9 The disc device according to claim 5, wherein
voltage igkﬁpﬂlifgdc%véﬁ% according fo claim 1, wheremn the mist inducing unit

includes an electrode to be applied with the predetermined voltage.

Claim 3
The disc device according to claim 2, wherein the electrode induces the mist
of the ink discharged from the print head to attach the mist to the surface of the

electrode and collect the mist.

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.

Claim 5
The disc device according to claim 4, wherein the disc mounting unit is a

ground potential.

Claim 6

The disc device according to claim 5, further comprising:
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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 kvV/m. 5 Claim 10 The disc device according to claim 4, wherein the
electrode is arranged on an upper side of the ink discharge portion. 10
Claim 11 The disc device according to claim 2, wherein the electrode is
arranged at a position facing an inlgglischarge portion of the print head by
way of the disc-like recording medium. 15 Claim 12 The disc device
according to claim 11, wherein the ink discharge portion is a ground
potential 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 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 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 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.
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-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.

Clairm 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

~position facing an ink discharge portion of the print head by way of ihe-disc-like

Claim 12

The disc device according to ¢laim 11, wherein the ink discharge portion is a

- ground potential.



