1 4 NOV 2005 WO 03/091035 PCT/ JP03/ 05445 1 DESCRI PTION PRI NTI NSS v
APPARATUS, PRI NTI NG METHOD, AND PROGRAM 5 Technical Field The pr LAV 205
invention relates to a printing apparatus, printing nethod, and a program
for printiggdsRbRzsetion such as a title and the like of g@ymofpeey ded on a
recording medium on the surface of the recording nmedi umsuch as an optical
disk and the like as a printing objegt. 10 Background Art Conventionally,
the applicant of this invention has proposed printing apparatuses that
print atitle of an optical disk such as CD-R (Conpact D‘ﬁlﬁlmmmﬁww on
its surface, and put them on t heDESERBTION Japan. This t i ng
apparatus includes a tray that supports a disk and a printer =6$6*nechani sm
that performs printing to the disk supported by the tray. The tray is noved

to an external section of an apparatus nmain body by an ew oper ati on.
The printer nedRINTENG £WW@W@P'MRQE an opti cal

di sk, which is supported on the tray provided at a predeterm ned position
in the apparatus nmain body and which is in a stationary state, using an
ink ribbon by a thermal head that noves back and forth. 20 The

af or eneéhfledhnead! Bieldht i ng apparatus includes a flat box-shape apparatus main
' Wi ch t heTs Bpsent WRFITSEISSN & PERGmERERrS LR sbrab s rEoHRE ol ey
and T ort Rodrbige donmgon gl i BT ot ASARR, LERG RKEH D50
the opt ]G3 BEREEERSE EParRg il s o BRAT bk nBlcNiRaOe bubigPPOrt

object.

10 Background Art
Conventionally, the ﬁpplicant of this invention has proposed printing apparatuses that
print a title of an optical disk such as CD-R (Compact Disk-Recordable) on its surface, and
put them on the marfcet in Japan.
This type of printing apparatus includes a tray that supports a disk and a printer

15 mechanism that performs printing to the disk supported by the tray. The tray is moved to
an external section of an apparatus main body by an eject operation. The printer
mechanism performs thermal transfer printing to an optical disk, which is supported on the
tray provided at a predetermined positioﬁ in the apparatus main body and which is in a
stationary state, using an ink ribbon by a thermal head that moves back and forth.

20 The aforementioned printing apparatus includes a flat box-shape apparatus main body.
In the apparatus main body, there is provided the printer mechanism in which the tray,
which supports the optical disk horizontally, is placed horizontally, and a' carriage equipped
with a thermal head is moved back and forth along on the tray.

In the conventional printing apparatus, since the tray is horizontally placed in the

25 apparatus main body to support the optical disk horizontally, the apparatus main body

becomes a flat box shape whose bottom area is larger than the height. For this reason,

IR

*(G00002*



becones a flat box shape whose bottomarea is |arger than the hei ggbv dﬁﬂsr
this reason, 1 4 NOV 2005 WO 03/ 091035 PCT/ JP03/ 05445 2 when t'Hi
.apparatus is used as peripheral equipnent of the conputer system there is
a problemthat, e space for installnment becomes |arge. phyagyedssin the
af orenenti oned printer nechanism printing is perfornmed to. the surface of
the optical disk in one rectangular rapnge, which corresponds to an
effective print 5 width that the thernal head has and a di stance where the
t hermal head noves and scans, by one print operation. Accordingly, in a
case whefeR this eppaens iessetimsppenphetel puipmentpftthe goppuenFYstem.Fheregsd i ons

of the surface (label surface) of the optical disk by the printer

nmechani sprobldne thas the spacs fordmstallmentibecomss {asge. owi ng oper ations. Nanely, the
user once pushes the tray out of the 10 printing apparat useﬁﬁ}_/m%fe | ect
oper ati on afMereopex, rn ithey aforemeptiongdo printeh Eechangsmy r RIEYUDE H§ P & Behi ch
IS opposite to a print area at the first print around a hol e.of. the di sk,

i s made sorfacead pamepticel diskeinsae rectagulsr range Wieh EIFesPRIIS A AR RITECHNE PG
rotates the optical disk on the tray at_ 180 n&nual gdtso be rg elos turns
the tr & widthtthat thertharmeal head-iss And)a distanes, where the hgimal head MEYES.as rsﬁeaé"t the

different portion by a second print operation of the printer 15 mechanism
| n ot her opePHBt OPEEEBR-di ng to this type of printing apparatus, every tine

then, one P B BSER WIS h iR G S B BRAAE  B plrep
posi &1 oniFERe opaie SRR R! R, BT BRIRE By ke naRales 488 e
3 T Yo P R 307 il i Ut s
be r edH'& ep%ntit% %&m?ﬁ“g @y Exfe e}c@i‘.’ gﬂéﬂtﬁﬁ after printing one portion. Then, in order that an
area, which is opposite to a print area at the first print around a hole of the disk, is made
correspond to the position of tﬁe printer mechanism, the user rotates the optical disk on the
tray at 180° manually to be reset and turns the tray to the apparatus main body. Then,
printing is performed to the different portion by a second print operation of the printer
15 mechanism.
In other words, according to this type of printing apparatus, every time when one print
processing ends, the tray must be ejected to the external section of the printing apparatus
that can attach/detach the optical disk thereto/therefrom. Moreover, such a complicated
task is needed that the positioning is performed on the tray to change the placement of
20 optical disk manually and the tray is turned to the apparatus main body to restart the printing
operation. For this reason, efficiency of printing work will be reduced.
Disclosure of Invention
An object of the present invention is to provide a printing apparatus with a small
installment space and a printing method.

25 Another object of the present invention is to Qrovide a printing apparatus whose

consumption power at a print operating time is small and a printing method.



An obj ect of the present invention is to provide a printing appar{s wWpywih
a small installnment space and a printing nmethod. 25 Another object of the
.present invention is to provide a printing apparatus whose consunption
power at arggérbg @Ber ating tine is small and a printing rlpé.l?ﬁqs,0514454 NOV
2005 WO 03 136 15 CT/ JP03/ 05445 3 Further another object of the present
invention is to provide a printing appgratus and a printing nmethod capable
of efficiently performing printing to a plurality of portions on the
surface of a printing object with a sinple apparatus configuration. In
order to att Riuthet hsothérabiecbt the present prvientidn-ig taprsaidg@psintag AMAraies ad & fir st
aspect of 5 the present invention conprising support means for supporting
a data r ecintigdethodawpatié nfjeffipieetluns ting| tg a\phpality of POrtionhan the nt
means for printing predeterm ned data to the recording nmedi um supported by
t he suppontfacesfadrinting obigetrigthasimpleappasahs ARTGHIAAD- since the recording
medi umis supported substantially vertjcally in th%, pr.i ntjﬁg agpatrat us, it
i s possibl e fwomdereartanithrabopehieqt: 1RIENSE ARRATIABAGPIAIRS O FAIFHASHLLL 9Ly ¢ e
box- shaped case with the snmall bottom area and the shorter iide t the top,

S0 thab the\prepens inYPRYADROMPFISAE FURPOTLTRPARHIOR SURPREIME A flaftregqrdabletgcording, 1 o
DTTnt ChemwnsbRLY P OAlD s e o R et g e RE wiiBe L por t o
oY edot er rfeaBingmEagt Bt BoPhRiBotaRaRl L " n the Bbove conti gurati on.
the upper "t o AcRFaR e PR Ehelellal, ik BE LN RS bbpollel hhhdatly [ oM
Coar 1 agaleihny it e brBRg i Bl be KIBSIE 1 o) ttluledR, BécsbndMaghar | L

the pri Btmggﬁlg'ﬂ?thte%gz%%@%d PR SHGED R BRBHERE arfBOLdBLe atidiStopo0r can

be miniraturized an power consunption can be reduced. Mreover, when
the printy B0 sEBMESt ZbFfoPhe Abphaadcawestaatd.al |y vertically fromthe

In the above configuration, the print means may include a print head to move the print
head substantially vertically along the recording medium supported by the support means,
and to drive the print head to perform printing to a predetermined area of the recording

15 medium.

In the above configuration, when the print means moves the print head substantially
vertically from the upper to the lower, the print head may be driven.

According to this configuration, it is possible to use the weight of the print means
(carriage) at the print operating time, and a load on the ﬁotor for driving the print means to

20 be moved can be reduced. Accordingly, the motor can be miniaturized and the power
consumption can be reduced.
Moreover, when the print means moves the print head substantially vertically from the
lower to the upper, the print head may be driven. |
In the above configuration, the print means may include a print head to move the print
25 head substantially horizontally along the recording medium supported by the support means,

and to drive the print head to perform printing to a predetermined area of the recording



| ower to the upper, the print head nmay be driven. In the above 4 NOV_ 2005
configuration, the print neans nmay include a print head to nove t hb p}#q nt
.25 head substantially horizontally along the recordi ng nmedi um supported by
t he suppor and to drive the print head to perfor Wa) N to a
pr edet er m %véfjr(ﬁgo?r;og of the recording 1 4 NOV 2005 WO 03/ 09%@?0%5&9

PCT/ JP03/ 05445 4 nedium  Moreover, thg print mean may further include a
carriage that is equipped with the print head and that noves al ong the
recordi ng nmedi um supported by the support neans, and the print head may
nove in ag@aimglance Wi th novenent of the carriage, and provide thermal 5
transfer printing of an image based on predeterm ned print data to a
surface of tMersowen thdiprigt mamchayfurtheninglide a cirmikge thigio equippedtvrith the priat
configuration, the support nmeans may further include rotation drive neans,
havi ng a heat aidabitendyas elofig therenonding medinm supperted; hyghe@pporhmeass 2p¢ ¢ ng t he
rotatable base to be rotated; print means for perform ng print to the
r ecor di ngrinthiad mayupensiin é@oamgg/thh aoyemeRtof thecamiage.and PEQ)thertBme?gans for
controlling the operations of the rotation driv (gﬁ means an ‘? nt
means. JHwneforpringingof aminaga passdionpredetarpingd #FRL G4 R ﬁ“Echa“t CH’F 2 neans
and the print neans. According to this configuration, the apparatus can be
conflguréﬁpdﬁqlﬁﬁlwuﬁlr?&l&lf PR cost Further it is possible to provi de a

t t | f t | fo t
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t tate th th t t abl
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scal e. 19, ¢y e E@%o&%\éﬁs GRS Ak For Jﬁﬁoﬁﬂgttﬁé)d eﬂiﬁ@ﬁ§oﬂﬁé’ rdtitfonUeiRea print

head t nove réessing agal nst the recordi ng nmedi um supported by the
support REAS aﬁc{"{hg lbﬂﬂt IﬁQan's.n k’I‘hc control means may selectively operate the rotation drive

means and the print means.
According to this configuration, the apparatus can be configured simply and at low
cost. Further, it is possible to provide a printing apparatus capable of efficiently

15 performing printing to a plurality of portions on the surface of a printing object with a
simple operation in a state that the printing object is mounted on the rotatable base.
Moreover, since the rotation drive means and the print means are selectively operated, the
driving power supply source of the printing apparatus can be manufactured at low cost by
configuring it in a small scale. .

20 In the above configuration, the control means may include a print head that moves as
pressing against the recording meciium supported by the support means through an ink
ribbon to perform thermal transfer printing. The support means is movable to a position
where the recording medium is attached/detached to/from the rotatable base and a position
where printing is performed to the recording medium, which is supported by the rotatable

25 base, by the print means. The rotatable base may include a cushion member, which abuts

against the recording medium, and engaging means, which engages with the recording



ribbon to performthernal transfer printing. The support neans i3 4nd0¥b085
to a position where the recording nediumis attached/ detached to/fromthe
_rot at abl VOAYBIIEI a position where printing is perfor neddIgPIHE44ecor di ng
medi um which is supported by the rotatable 25 base, by the print neans.
The rotatabl e base may include a cushi®on menber, which abuts against the
recordi ng nedium and engagi ng neans, which engages with the recording 14
NOV 2005 WO 03/091035 PCT/ JP03/ Q5445 nmedi u eq 2 surface where the

r ecor di TgAiHEL P A SHEaGeoHReTE doe TRE H P@lfmoglhgghfiguration, since the

o1 i ng. oEEPInG KB OBHESRHER e s robic s ge g putRE ot g © 1"
he pr | Ghtberoraable aimeybe SOMMEAE ok 1 Ml s 160 PanEend BIRRYSAG ob cct

Since. 1 sgsineb et BbisE, HFabSS iR S SR FTaragf M RETBR i ng
cven b halsopeh B FORRSS BBt PPTeRR RS ORSt FPIYATEEED it hout

fail and, for exanple, the printing_ apparatus, is used in.a vertical

posi t i osatisfagtory\prinéngeamke pestormgdy oF WP%S@%WPGWW@%Q@FC H’&i}‘d%é provi ded
at a position on the rotatable base subjected to pressure by the print
head at engagingimeansforsngagingghe printing qbiecsitaspgssible & prsvent the p object
corresponding to a width of the print head and a |ength where thglogri nt
head prEemewngdetanhed even if deoprantng Fhiert irANgALPd W the Tatatable basy withoph s
configuration, the cushion nenber is provided at the position on the 15

r ot at abfadl dandstor exmipple: the pristing appasaius Hynsed il pyortical PEsiHoBt the tine of
printing-to the recording nediumin the range corresponding, to the width
of tHO pri nin theabbvasanfigeratiomdhecughionamember may b pravidad gt @pesldonoigst t he
recordi ng medi um and noves. Accordingly, when the print head presses

agai nst rdtiteblpibase subjectedj to pressutedydhe printrhead atibe timpunfpriptiag fosthegegording
defornms, so that the print head cones in contact with the surface of the
pri nt i ngediuneit a mngatdryespending 4o a addthaf el priot bead and alength vhere the psidé f or ned.
The print neans may include a print head that noves as pressing agai nst the
r ecor di hénd presses against the recording medium and moves.

According to this configuration, the cushion member is provided at the position on the
15 rotatable base subjected to pressure by the print head at the time of printing to the recording
medium in the range corresponding to the width of the print head and the length where the
print head presses against the recording medium and moves. ~Accordingly, when the print
head presses against the printing object, the cushion member equally elastically deforms, so
that the print head comes in contact with the surface of the printing object equally, so that
20 satisfactory printing can be performed.

The print means may include a print head that moves as pressing against the recording
medium supported by the support means through an ink ribbon to perform thermal transfer
printing. 'The support means may include a support base, which supports the rotatable base
to be rotatable around a rotation shaft and to be rotatable in an axial direction of the rotation

25 shaft, and urging means for urging the rotatable base to the support base. One of opposing

surfaces of the support base and the rotatable base may include convex portions, which



‘medi um supported by the support means through an ink ribbon to perfPNOY 2005
thermal transfer printing. The support neans may include a support base,
-whi ch supports the rotatable base to be rotatable around a rotation shaft

and to be @@@?ﬁgg in an axial direction of the rot ationré'is/.nso%g%fé gpd

urgi ng nea urging the rotatable base to the support base.

opposi ng surfaces of the support basegand the rotatable base may include
convex portions, which 14 NOV 2005 WO 83/ 091035 PCT/ JP03/ 05445 6 proj ect
fromthe one opposing surface and which slide in contact with the other
0ppoSi Ng préjectiReethe PROSPdEIng Gurfdve and evhinhisiidé ingroatact witke thehothen gppdsimgr ot at i ng
operation of the rotatable base by the rotation drive neans, around the
rot at i on saffadetoppddiey totthesneapposinggiriace faring therpofatingciperation ofibavasatplet i ons,
into which the convex portions are fit at the print operating 5 tinme by

t he pri ntbasebythe retationrddive heeans azund theghtation shagic oTHe adrer eppopipg surface
configuration, when the rotational base rotates at a non-print operating
time, thenayinelhddionciyeportionstiniotwhiclhthe corves popions pefl ahthg PFiBt QRCEARINg oot hi
and the convex portions fit into the concave portions by urging neans at

t he pri hitioegby theprintmeansiayoundiike Toitigh sBate base is stably supported at the
position with a predeterm ned rotati on angle. %0 At | east one,of opposing
surfaces of #geording frothis @Bﬁ@&?ﬂ‘vﬂb@nﬂ&ragﬁ%ﬂ% Padiafeg ot A RAPie a nenber
havi ng a thickness smaller than a g)r j ection height of the c vexd%)rtion,
a cushi orPPerasipg Hig, theFiatable pasecPRACS PY?.poﬁfﬂ:‘%?glaﬂ‘? FRIAEYSGRHyY, and the
configuration, when the ﬁlonvex ortj onﬁ fit into t co cavenegc&]retribons, t he
r ot at abl OBYEPIFLONS Gih Mt thecgngay s PUTIORYPY WgReNGhF SR PYREEHB S ' RIvi ng t he

a SR o _ _

her oby peg RS s A S forpfuscd 38 RIBRE ok EREopldoBGTARICED [
reby SPRHHT Y & o _

208 nst0t e AlarTERGr ook AEHEE ol fulor R aul A coBAE o2 ol o i ik

ri bbon t ﬁ%@ﬁg zgﬁng}n%}q{amg althiRRRk S EmalRe Eﬂlbia{ﬁgojeéﬁéﬁ h%%ﬁp@fr the E@ﬁ@ﬁmg&ﬁﬁﬂor ts

the rota ase rotatably, and 1s novabl'e’to a 20 position ere the

o 11 on W Bl B 0 the recor di ng- medi um - whi ah | 5
supported by AcBSiding to this configuration, when the convex portions fit into the concave portions,
the rotatable base is adhered to the support base through the member having the cushion
15 property and the friction property, and the rotatable base is thereby stably supported at the
position with the predetermined rotation angle.
The print means may include a print head that moves as pressing against the recording
medium supported by the support means through an ink ribbon to perform thermal transfer
printing. The support means supports the rotatable base rotatably, and is movable to a
20 position where the recording medium is attached/detached to/from the rotatable base and a
position where printing is performed to the recording medium, which is supported by the
rotatable base, by the print means. Either one of opposing surfaces of the support base and
the rotatable base opposing to each other may include convex portions, which project from
the one opposing surface and which abut against other opposing surface opposing to the one
25 opposing surface, at a portion subjected to pressure by the print head.

According to this configuration, since either one of opposing surfaces of the support



rot at abl e base, by the print neans. Either one of opposing Surf?ﬁ%@ppf ghe
support base and the rotatable base opposing to each other may ' I'n u&@
.convex portions, which project from the one opposing surface and which
abut again opposi ng surface opposing to the one '

surface, a?&%&%%?3fon subj ected to pressure by the print%%gzgagigggrding to
this configuration, since either one o,; opposi ng surfaces of the support 1
4 NOV 2005 WO 03/091035 PCT/JP03/ 05445 7 base and the rotatable base
opposing to each other may include convex portions, which project fromthe
one 0oppoFVasgarfithd Pefabidbhsebpmiingholtach@ttien atay drichele copyea portipns,whicke e

opposing to the one opposing surface, at a portion subjected to pressure by
t he pri ntprbjeetdiom theene¢ opsinaplsarfivaand whith nbweigriastiotier ppesigsarfae t he print
head stably and equally. 5 A rotating direction of the rotatable base
driven t oppesinptoahechelmppoiieg susfaae, iabmpattion sibjectedris pressireabyribe prigt hdéad.ect i on of
the print head may be opposite to each other in the direction at a print
portion. theosatailnbase cant feceivetha pregsree] theiprintihsadstatly andequellng di recti on of
the rotatable base driven to be rotated by the rotation drive nmeans and
the novPng difrmetatingdirestion nEthe rotptebls base driven tohe rpiated Hydhs wiatioR di¥h ot her in
the direction at a print portion, no backlash occurs in the rotation drive
means f ormepns grdymoviag disectionof thepaiabheagd 3y be Sppasig o 9&6@ 8ibat wghs, the
rotational base is prevented frombeing slightly rotated at the print

oper at i nglifertin atariptRArions 4t i sf actory printing can be perforned. The

%8? m 15 Sreg%%m?&%?q %ﬁ%ﬁ?&ﬁ%‘é@@%?ﬂl@% W?pﬁa%?ﬂ(?@%%ﬁ%ﬁ%ﬁ%% a Z:b{‘g )
Che dri veHs %1§$bégﬁageﬁl%§§%aét%ﬁﬁ%%%%%vfaﬂ el Rrby S EPERARAE 1SS
pOwer b LAPLLI X8 TBLEN difer e LREAAR! £pridSfion Robdcilaih Slcbialces {he

acci de on o ase e print hea novi ng tine.

Accor di nngogaaio{l E%{J RLAL 3 FivBASRe fotariid Sgs@.tcﬂ%jro.ta'?ed@f fAcXsiHinglyddng Wi t hout

fail, so satistactory printing can be perforned
rotational base is prevented from being slightly rotated at the print operating time, so that

satisfactory printing can be performed.
The rotation drive means may include a drive motor and a gear train having a worm
15 gear that transmits power of the drive motor to the rotatable base.

According to this configuration, the rotation drive means includes the drive motor and
the gear train having the worm gear that transmits power of the drive motor to the rotatable
base, and this eliminates the accidental rotation of the rotatable base at the print head
moving time. Accordingly, the rotatable base is maintained in a fixed state without fail, so

20 that satisfactory printing can be performed.

In the above configuration, the printing apparatus may further comprise detecting
means for detecting kinds of predetermined print objects supported by the support means.
The support means may support a first print object and a second print object selectively.
The control means may selectively operate the rotation drive means and the print means

25 when the detecting means detects the first én’nt object, and may stop operating the rotation

drive means and operate only the print means when the detecting means detects the second



In the above configuration, the printing apparatus may further con:gg’iﬁdav 2005.
detecting neans for detecting kinds of predeterm ned print object
.supported by the support neans. The support means may support a first
print obje second print object selectively. The ans may
sel ectivel 5‘100‘%@95"?% the rotation drive neans and the pri n?(c.’ﬁ/g@g)gsgg when
the detecting neans detects the first grint object, and may stop operating
the rotation drive nmeans and operate only the print nmeans when the
detecting neans detects the second 1 4 NOV 2005 WO 03/091035 PCT/ JP03/ 05445
8 print qbineshject!l n t he above configuration, the first print object nmay be a
di sk-1i ke data-recordable recording nmedium having a predeterm ned

di anet er, anh thérebove comfiigyvationt thefirgprinhehjeds sag be aaiiketgdaterregragable mat er i al
whose one side has substantially a same length as the 5 predetern ned

di anet er redording nhediutrohayings preddterminrd\dianagi¢reand the saspndhpriid @bieetmBtbei cor di ng
to a second aspect of the present_ invention conprises the steps of

support i mectzngylar papes owtaiabwbose@ne sige has swbstrrtially aspwe dengtheasitBe vertical ly in
a printing apparatus; and printing predetermned data to the recording
medi um 8 mpgsisteraiped diametersupporting step. 10 In the above nethod, the
printing step may include the steps of novi a print head ubstantially
vertical |y alloprgerits attain s aboweobigd; Wﬁ&&f@&cgwd{“ﬁé%aﬁzﬁa‘fﬁpﬁw tep; and

driving the print head noved in the noving.step.to rformprintifag to a
pr edet er ﬁg“n@g“&? Byentipn cQmprisqs e, steps o?ﬁlépqogtg)& °Fr%§i’tﬂﬁ1wc ‘ﬁmlgﬁ’éed; ve
met hod, th riptin ep nmay..include the steps of. novin rint head 15
subst ant isggﬁt "ﬁ&??ﬁﬁ?ﬁtﬂlﬁﬁpﬁ%@%%se%qﬁ?n%g%eﬁ ﬁ’n%“é’ﬁ%%%? B’e Qi n the
supporting st.ep; and _drivin h I ad noved in the noving step to
perform 6??054'{@516?%5“8?%%3&%}#% s%gﬁ&rﬁlﬁ'%at@ﬁof a surface of the recording

U, RIS A P Rt N

equi pped wt e no al ong the recordi'ng mediumto

move the fpinkialle dehitArPalbiBle teeblifiSfledium supported-in the supporting step; and

| driving the print head moved in the moving step to perform printing to a predetermined area

of a surface of the recording medium.
In the above method, the printing step may include the steps of moving a print head
15 substantially horizontally along the recording medium supported in the supporting step; and
driving the print head moved in the moving step to perform pnntmg to a predetermined area
of a surface of the recording medium.- .

In the above method, in the printing step, a carriage that is eguipped with the print

head may be moved along the recording medium to move the print head to a predetermined
20 position, and thermal transfer printing of an image based on print data may be pfovided to a
surface of the recording medium through an ink ribbon.

In the above method, the method may further comprise the step of rotating the
recording medium up to a predetermined angle in the print apparatus. The rotating step
and the printing step may be selectively exécuted to perform printing to a plurality of

25 portions on the surface of the recording medium.

In order to attain the above object, a program according to a third aspect of the present



20 position, and thermal transfer printing of an inage based on prqi ntNgdaL0es
may be provided to a surface of the recordi ng nmediumthrough an ink ribbon.
In the alwoes/emoisod, the nethod may further conprise the ECEFPHYOSAEY ating
the recording nediumup to a predeterm ned angle in the print apparatus.
The rotating step and the printing sfPep may be selectively executed to
performprinting to a plurality of 25 portions on the surface of the

recording medium In order to attain the,above ohject. ordi ng
to a tHnventige gertrolsa COMPUISE Ky EXFOULEYA sz‘%ﬁ%“g %%‘SF%’?E@Q@I‘%W 05445 9
i nvention controls a conputer to,execute: st en, of storl, edet er m ned
print dftsappogting & gatagecos Fecpilingmedipm subgtan |V§W°§®XH‘3?R§E‘ Bl um
substantially vertically in a printing,  apparatus;..a ste f ' pri nt
head al apperatuisga step of mQ’Yél%Eﬁlﬂrhe%ﬂBBg f@&g&ﬂ@géﬂéqlgplswlpwgefltsﬁ%\é#&%@i n a
substantially vertical direction or in a sulstantjally hori.zont al

di r ect i venticalijdna sobsartiallyf vesticah diregtion 08 i SYRSt Yb%g?ﬂgﬁlé‘!fs&é%aﬂ%a area
on a surface of the recording nedium, by driving_ the_print head r‘r&)ved in

t he nbvitepofyirinting he printkatecto] aNrPeAierarnad, 3G o1y S‘%ﬁﬁ‘?cﬂf COrgmE e e s ent
invention will be explained as follows with reference to the follow ng

dr awi nglsydﬂﬂnfﬁ@prmtgsafhmpw%’é‘éb?m%“\giséﬁﬁshovm' ng a state that a printing
apparatus according to a first enbodi nent of the present invention is
used; FBfief Resception efkPraydags per spective vi ew showi ng an internal nechani sm
of the printing apparatus of FIG 1; FIG 3 is a plﬁme st ucftural vi ew at
the time ofEmpaimenty of thagrpsant invertjongvilkheeexplainad asdollaws WHRISIEIENCe It F G
1; FIG 4 is a plane structural view at the tine of inserting a support
tray of thelfellgwingtdrawgingspparatus of FIG 1; FIG 5 is a plane structural

vi ew showi ng the principal part of a noving mechanismfor a csli%pport tray
in the pri reIGg inpperspéativeiew si@wing a state that a printing apparatus according to a

first embodiment of the present invention is used;

FIG. 2 is an exploded perspective view showing an internal mechanism of the printing
apparatus of FIG. 1;

FIG. 3 is a plane structural view at the time of ejecting a support tray of the printing

15 apparatus of FIG. 1;
FIG. 4 is a plane structural view at the time of inserting a support tray of the printing

apparatus of FIG. 1;
FIG. 5 is a plane structural view showing the principal part of a moving mechanism for
a support tray in the printing apparatus of FIG. 1;
20 FIGS. 6A and 6B are cross-sectional views each showing a support tray and a rotatable
base in the printing apparatus of FIG. 1;
FIG.7 i;s a structural view showing a tray moving position detection switch in the
printing apparatus of FIG. 1;
FIGS. 8A and 8B are structural views each showing a kind detection switch that
25 detects a kind of a printing object in the printing apparatus of FIG. 1;

FIG. 9 is a perspective view showing an optical disk as a printing object and a paper



20 FIGS. 6A and 6B are cross-sectional views each show ng a support tray
and a rotatable base in the printing apparatus of FIG 1; FIG 7 ilsh A0V 2005
.structural view showing a tray noving position detection switch in the
printing agm of FIG 1; FIGS. 8A and 8B are structu L each
show ng a inéﬁéiébﬁsecti on swtch that 25 detects a kind o ét{‘rﬁé?/?%x?? ng
object in the printing apparatus of Fiig 1; FIG 9 is a perspective view
showi ng an optical disk as a printing object and a paper 1 4 NOV 2005 WO
03/091035 PCT/JP03/ 05445 10 material; FIG 10 is a block di agram show ng
t he struedaerml;of an el ectronic circuit of the printing apparatus of FIG
1; FIGS. 11A and 11B are explanatory views each showing a relationship in
t he positi onFIGE 10ét alock diagramrshesying dlzecstfugiurgof antelasiomin direnicafdhy printivgeet on
the rotational sheet in the printing apparatus of FIG 1; FIG 12 is a

pl ane st epparatnsof KIGew at the tine of ejecting the support tray when
printing is perforned to the paper material; FIG 13 is a plane_structural
vi ew at the FIGPe 1bA an 1B anesyplenptory YiRyesraach shoyingarelatiopship inthe pryition
perforned to the paper material; FIG 14 is a f|lowhart %hov,vi ng print
processh Betwisen g thermalihead fag prping and acushien pheetep the rotatigpak sheetin Minodi ment  of
the present ,invention; FIG 15 is a cross-sectional view show ng a

modi f i caPPBinEAPPERESSE S tray and rotatable plate in the printing

appar at us of .1; 15 FIGS. [16A and 16B ar.e views each show ngd. t.he
structure ofF]E" g?i“h? P gl é”rﬁwo?%r&‘ettﬁ@e Bferjﬁct"inﬁ gheasblﬁ%“?}gﬁys“%ée@cp%'r“hf‘%g to
the first e%odi(ggﬂé of thetegr esent invention; FIG 17 is a flowhart
show ng bsrl?e HB? e %P?Pﬁrglfl rinting apparatus according to a second
enbodi nent . [ Lon; ' [ i ew show ng
o e ol 3181 B e TP o A SRR Vol

10 printing is performed to the paper material;

FIG. 14 is a flowchart showing print processing of the printing apparatus according to
the first embodiment of the present invention;
FIG. 15 is a cross-sectional view showing a modification of the support tray and
rotatable plate in the printing apparatus of FIG. 1;
15 FIGS. 16A and 16B are views each showing the structure of a printer mechanism of
the printing apparatus according to the first embodiment of the present invention;
FIG. 17 is a flowchart showing print processing of a printing apparatus according to a
second embodiment of the present invention; |
FIG. 18 is a perspective view showing the entirety of a printing apparatus according to
20 a third embodiment of the present invention;
FIG. 19 is a side view showing the structure of the main parts of the printing apparatus
of FIG. 18;
FIG. 20 is a front view showing the structure of the main parts of the printing
apparatus of FIG. 18;
25  FIGS. 21A and 21B are views each showing the structure of a printer section of the

printing apparatus according to the third embodiment of the present invention;



20 a third enmbodi nent of the present invention; FIG 19 is a side view
showi ng the structure of the main parts of the printing apparatus1{ loR0O¥IAK5
.18; FIG 20 is a front view showing the structure of the main parts of the

printing r of FIG 18; 25 FIGS. 21A and 21B are Wi showi ng
Sresplas Bt

the structure printer section of the printing appa ing to
the third enbodi nent of the present irﬂention; 1 4 NOV 2005 WO 03/091035
PCT/ JP03/ 05445 11 FIG 22 is a view explaining force acting on the carriage
of the printing apparatus of FIG 1; FIG 23 is a side view show ng the

structure of Fice2h®d iepakplaindiy forcp aétiigi onghapaurdagetof the mmintog eppatgtesofa fourth
enbodi nent of the present invention; and 5 FIG 24 is a side view show ng
the strugggrg of the main parts of a printing apparatus according to a
fifth enbodi ment of the present invention. Best Mdde for Carrying Qut the
| nvention (FiG.98 ientidelviewrshywiig Ge structgresof shey mpis paityef afrinfing pppasatuent i r et y
of a printing apparatus according to a first 10 enbodinment; FIG 2 is an
expl oded apenrding ¢d & foarthiemhodiimentnd threpreseptinvention; alde printing apparatus, and
FIGS. 3 and 4 are views each show ng a plane structural view of the nmain
parts. Bddit FEhdliya sidteieprshewing heipeiten ofshemaispartnef 2 RINLAE SPRATMBYI nent
can be used both horizontally and vertically. FIGS. 3 and 4 are plane

vi ews whexcardingte & fifth aabedipantof the nresentynynlieBd hori zontal |y. \Wen the
printing apparatus is placed vertically as shown in FIG 1, a right side
surface cﬁeSgM°é$f°f§aE¥“‘§19“F§’éénW“%“ case 1 corresponds to a bottom surface
in FIGS. 3 and 4. Tchg printing apparatus of this enbodi nent includes a
tray mechani $§st pRbo E‘b‘ibrts an

FIG. 1 is a perspective view of the entirety of a printing apparatus according to a first
10 embodiment; FIG. 2 is an exploded perspective view of the main parts of the printing
apparatus, and FIGS. 3 and 4 are views each showing a plane structural view of the main
parts.
Additionally, the printing apparatus according to this embodiment can be used both
horizontally and vertically. FIGS. 3 and 4 are plane views when the printing apparatus is |
15 placed horizontally. When the printing apparatus is placed vertically as shown in FIG. 1, a
right side surface or a left side surface of a case 1 corresponds to a bottom surface in FIGS.
3 and 4.
The printing apparatus of this embodiment includes a tray mechanism that supports an
optical disk and a printer mechanism that performs printing (label printing) to a surface
20 (label surface) of the optical disk supported by the tray mechanism. This printing
apparatus further includes an eject function of ejecting the tray mechanism to the external
section of the apparatus main body, a rotation function of rotating the optical disk supported
by the tray mechanism, and a thermal transfer print function of performing printing to the
label surface of the optical disk using an ink ribbon.
25 An explanation will be first given of the structure of the main body of the printing

apparatus and the structure of the tray mechanism.



optical disk and a printer nmechanismthat perfornms printing (|abel& NOV 2005
printing) to a surface 20 (|l abel surface) of the optical disk suPported by
.the tray WOOBAMO3In This printing apparatus further incl uBeEIBHd0&8HSct
function of ejecting the tray mechanismto the external secti-on of the
apparatus main body, a rotation functibh of rotating the optical disk
supported by the tray nechanism and a thermal transfer print function of

e o
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a rectangul ar box-shape case nd an eni, n ais_ for an front
sur f aceS@faceipf thegase lvl?mdlihé?‘FP]S °§ﬁ"é€tﬁ§m§ t‘st:ﬁx%l tf’?“f“btf’ﬂ%ﬁorgtge 8aSFralo nt
surface of the case 1, and a, base, 3 sho in FIG _ 2 is fixed to ap interior
of the caseAs shovmg in ,arpaar|°ésuzl,eraﬂi)£?whlghe§fﬁ%gﬂ?aa eétql,geWﬁCE Waxt end
in parallel to be spaced to 5 each other, is forned on an upper surface of
the bdseach otherdisfornedon an uppsy sarface of the hpserd, and 3 SEpnost &3y 55@? FUPPOFtached
bet ween these guide rails 4. The support _tray 5 passes through the oqpening
| a, andbadeiisalifablyratiashed betwsen these gpideapiled. SEre JupROG fray Repasies shrpughthe; e
external section thereof. Additionally, this support tray 5 is supported
t 0 haveoperfing da, andslidablysnaves hetwesn thesmtenal sactionofdagense  andhe exterpal At one
side portion of an upper surface of the base 3, there are_provided a drive
not or  é@Conuhere)f. 6 Additienallyathisesuppert @y is supnorted EyhgysAdIxk sPaCsH| ural ity
of first to fourth gears 7a to 7d driven by the drive notor 6. A pulley 7e
i S pr ov belweendlzebase [3yandi thérsupipertitraysy. gear 7a of the gear train 7, and the
pulley 7e is coupled to a pulley 6a provided at an output shaft of the
dri veiOrot or A6 ohéiside ghrtiontnflan upperface of thetblase 3,dbera aregeravided asivye mpdonyear
7c mesh 15 with the first gear 7a and the third gear 7c, sequentially, so
t hat ro{BC motk) ¢ fovertrayf andregedr train 7 oemposed of 8 pluralityef firsdo fanrthrgearsiiar d
gear 7c. The third gear 7c and fourth gear 7d are coupled to each other
t hr ough t@7d dejvenrdy teendrive hotot 6r mAt pudley Tgdaprovisicl snisially withdhe fitsé geari7ad gear
7c rotates by an angle of,

of the gear train 7, and the pulley 7e is coupled to a pulley 6a provided at an output shaft of

the drive motor 6 through a belt 8. Moreover, the second gear 7b and the gear 7c mesh
15 with the first gear 7a and the third gear 7c, sequentially, so that rotational power of the drive
motor 6 is transmitted to the third gear 7c. |
The third gear 7c and fourth gear 7d are coupled to each other through a lug
mechanism (intermittent gear mechanism). When the third gear 7c rotates by an angle of,
for example, 135° in a forward direction, rotational power of the third gear 7c is transmitted
20 to the fourth gear 7d. “Moreover, when the third gear 7c reversely rotates by an angle of
135° from this state, rotational power of the third gear 7c is transmitted to the fourth gear
7d.
A rack 11 is provided in the internal portion of the lower surface side of the support
tray 5. Here, th-e lower surface side is the back surface side of the support tray 5, i.e., the
25 surface side opposite to the front surface to which the optical disk is mounted. The fourth

gear 7d meshes with the rack 11. By this mesh, the support tray 5 moves in the back and



for exanple, 135 in a forward direction, rotational power of the thll*r'lﬁovg@%@ﬁ
7c is transmtted 20 to the fourth gear 7d. * Mreover, when thﬁ%’rd gear
-7c rever b 93/090038t es by an angle of 135 fromthis state, PCIERDS power
of the third gear 7c is transmtted to the fourth gear 7d. A rack 11 is
provided in the internal portion of tWe |ower surface side of the support
tray 5. Here, the lower surface side is the back surface side of the

support tray 5, i.e., the 25 surface gsjde 0si ol Fthe foucthace to
whi ch tfoeth dpedtioas oftheicases] Hpafse .CW@Mﬁﬁmag}eeg?ﬁ%& ne?fﬁedg W th the rack
11. By this nmesh, the support tray 5 ves in.the. i¥n 2005

WO 03/ Qi 3btolls: @@ameQﬁOEMSPQWQIh(Fg‘E'T cf”!rhiﬂl? rwgﬂgﬁéogggg&iéﬁays%gc%r dance
with the forward- reversal rotation of, the fourth .ge : ' ayed
to an ejfahe cgedi aridmpl(hﬂIPGSIt@P,(FWri"éhwé‘P%jl%BlP%e%ilﬂF\be ]ghegﬁael}’t%ééér%‘a@glg?gon of

the case 1, and a print position (FIG 4), which is placed in the internal
portioniof the case 1. 5 In the case 1, there is provided a tray position
detection switch 13 to be opposed to one sjde portign h ray
5. The det dattheorass\j thete iagrqvgéedaa tras\ pasiipn detepion puifeh 1%"61‘%? @éﬁé@&%"%\n th a
concave groove 14 forned on the side surface, qof .the, su rt ong

i ts | ongité petitioalof diersapporbtray fn %@éP@WWCPMtWE*a&)"@?ﬁ??‘on&%‘fﬁﬁf Ereﬁisaupport
tray 5 in the back and forth directions, the |lever .13a is displ to a
neut r al jspghdddonitia cancavpgroope d# formred onghesidg %?e&f(]%"es'ﬁ?ggf ttfagr'ﬁa %&g% shown
in FIG 7. Mreover, in the case 1, there is Erov' ed an rﬁgt ugtig}r&f gear 17
cor r espgs thngdudinal directibmurIntacgerdancegvitirihe operetion PHRCFBRROT) FoHhAL™ 5% an shape
and rotates with a support shaft 18 as a fulcrl&g} A'{ii rﬁt hal f égsgﬁéfpn of

i ts per badlednd forth dirbetions, the tevienh3alizalisplacah fehngulat ROSIHAN TN, AR SRYLECART a
second half section thereof is a tooth omtting portion 17b in which teeth
are b Nhd beldse position C ayehown it EIGrlovi ded to the third gear 7c of the
gear train 7 in a body, and the teeth portion 17a neshes vvi%lfxllth%hsnall
gear 9 in apméciendstheidae 1,ithereds provisied gn agfyation gear 17 corresponding to the

fourth gear 7d. The actuation gear 17 has a fan shape and rotates with a support shaft 18 as
afulcrum. A first half section of its periphery is a teeth portion 17a in which teeth are
arranged and a second half section thereof is a tooth omitting portion 17b in which teeth are
15 omitted.
A small gear 9 is provided to the third gear 7c of the gear train 7 in a body, and the

teeth portion 17a meshes with the small gear 9 in accordance with the rotation of the

actuation gear 17.

A pin 19 is attached to a plate surface of the actuation gear 17 to be adjacent to the
20 tooth omitting portion 17b. On a lower surface of the support tray 5, there is formed a
guide groove 20 that extends along the back and forth direction of the tray 5. The pin 19 is
slidably fit into the guide groove 20. In accordance with the movement of the support tray
5 in the back and forth directions thereof, the pin 19 relatively moves along the guide
groove 20.
25 At an end portion of the top end side of the guide groove 20, there is formed a circular

path 21 having an outward path 21a and a backward path 21b.  In accordance with the



"actuation gear 17. A pin 19 is attached to a plate surface of the,ac t4
gear 17 to be adjacent to the 20 tooth omtting portion 17b.."' Oqalhwgv@w
-surface of the support tray 5, there is formed a guide groove 20 that

ext ends al ack and forth direction of the tray 5. | 9is
slidably fi%{@?szopgos he gui de groove 20. In accordance wi t hY gp()?r}gg\}é%rent of

the support tray 5 in the back and fqguth directions thereof, the pin 19
rel atively noves al ong the guide groove 20. 25 At an end portion of the
top end side of the guide groove 20, there is formed a circular path 21
havi ng amastwa@idveadl o dppan tan Shae pinckenteas the Badkwardpath 2t ffamdke wi t h t he
1 4 NOV 2005 WO 03/091035 PCT/ JP03/ 05445 14 backward novenent of support
tray 5, tgiRle@grdbve20enters the backward path 21b fromthe guide groove 20.
At an inner portion of the back side of the case 1, there is provided a
hook | ever 2Atahimher pootiant afsheback sile ol thesase s Heta is peovidedzn Hogk daver?4 thate hook
| ever 24 has a hook portion 25. 5 Mdreover, an actuation rod 26 is provided
bet ween trbiates withpomppastsheft 28 lae a fidprugn d The deolplever?4 hap g hrok parlen 2% and one
side surface of the actuation gear 17. The actuation rod 26 is, supported to
be sl i dabVlereatenap achetiorok 28rigipoyides befivean the spdpestion phbe wopead fideiof gh a
plurality of guide pieces 27 provided tQ the g se 3, and the end portion

of one sihgek dayer Acandeme side surfacg of thspciaongran ﬁts agai nst one side surface
of the actuation 10, gear

urged cl ockwiBaGHAtOREeG ?%ig F%P%eeg\{oeéebﬁnitda@e 2@8}; gllr‘?g’\é?%%nzqﬁf(gl d&é%’i’%lg gﬁl Y
O o o I S R O e S8, B0y Sl 2,
o e URRRHe B B A InE B bl eI BR AR ROcah 1o
el L T e S
I's mount es%i‘iné QS,tagg e HAGR Yéver 24 elastically abuts against the end portion of the other end
side of the actuation rod 26 by this urging force. At a lower surface of the back side of the
support tray 5, there is provided a hook receiver 29 which is engageable with the hook
portion 25, to correspond to the hook portion 25.
15 On the upper surface of the support tray 5, a disk-like concave portion 31 is formed.
The upper surface is the surface to which the optical disk is mounted. In the concave
portion 31, a rotatable base 32 is fo-rmed, and the rotatable base 32 and support tray 5 forms
support means for supporting a printing object.
The rotatable base 32 has a rotating shaft 33 in a body at the central portion of the
20 lower surface as shown in FIG. 6. The rotating shaft 33 is rotatably inserted into a fitting
hole 34 formed on the support tray 5. A gear 35 is attached to an end portion outer -
periphery on the inserting side to be unrotatable and slidable in an axial direction.
Moreover, a belleville-spring 36 is attached to the end portion of the rotating shaft 33
at the lower surface side of the gear 35. The periphery portion of the belleville-spring 36
25 elastically abuts against the lower surface of the gear 35. Moreover, the rotatable base 32

is elastically urged to the downward support tray 5 by the belleville-spring 36.



"portion 31, a rotatable base 32 is fornmed, and the rotatable base 32 and
support tray 5 forms support neans for supporting a printing objedt N, 2006
.rotatabl e base 32 has a rotating shaft 33 in a body at the central portion
of the 20| o rface as shown in FIG 6. The rotatingShg S
rotatably ?‘Jr?s()g@%lé) into a fitting hole 34 fornmed on theq)supptc))}?/(t)sgt%ray 5. A
gear 35 is attached to an end portion,quter periphery on the inserting
side to be unrotatable and slidable in an axial direction. Mreover, a
belleville-spring 36 is attached to the end portion of the rotating shaft
33 at the | owelic 15wédsaffacesifdie tatithebage a2, a3duralityef pemiepipertionpdd i on of t he
belleville-spring 36 25 elastically abuts against the |ower surface of the
gear 35. fieaay Bé projeored wathadgakl intehalen3ircimfestngs aioynd the rotatiegishal 3Bne
downward support tray 5 by the belleville-spring 36. 1 4 NQV 2005 WO
03/091035mPﬁI@q&Bﬁmﬁﬁééﬁm&5sEphwﬁﬁybEWWWP@@ﬁhabgﬂ@ﬁmﬂﬁ@eP@Fﬁﬁ%ﬁ?e base 32,
a plurality of convex portions 38 is fornmed to be projected wth % ual
i nt er val somespanding tothé mespestive eonyex ortiges 38t Alamely, Sihgh thePnveXROTHS 38y ppor t
tray 5 there is a pIuyaIitg of transparent hole-like concaggﬁ@ﬁrt'ons 39
cor r espb il tizg qoucavh gontionpd facy each @Hirs respastiveln e $8nVaEAEIQRs % convex
portions 38 5 and the concave portions 39 face,e%ch ot her, respectively,

t he convewngayeppuiens 3Btorfbgiengagsd il caghpther EsRsSMY%ns 39 to be engaged with

i oot anptensbre Oy hish itmads pineheoshiomhe P it iR fhy M 98
o’ | ermiBbrerad Basoy Rubiges i Pl B 19 g Pich Heof e cdiex 38167 00 1
o omer o uoiditied b Bt jves st uRIhbEBM pt 1 bunlchSs BERARh of felduitced 1>

el asti g@' beivtpeg%{x,gég@o%& B, 0] &5hd eaatraﬂ[pgag&@ ;fkﬂmé L%&QPS&BH@M the rdtable basged on

t he sa nce be projec e projection pieces 41 are used

as engagi %g (LTS Z(%rfn@% g%ﬂ%@%& %gﬁlﬁtﬁmﬁ)‘]&é B BRI fRGieciihi@ess Richesduamed seei ng

from_the ane. _ ace of the rotatabl'e base 32, there are
provi ded ]I?osﬂﬁ)%d %m@%h@cﬂéxhﬂ’&e&cilt?% BfojébRedl OTh@plofcabmpiecestiaee usthe gear
a a an a

44 has a rge gear 44 a snmall gear 44b in
as engaging means for engaging a printing object and are arc-shaped seeing from the plane.

At the lower surface of the rotatable base 32, there are provided a gear 44 and a drive

15 motor 45 for a rotatable base. The gear 44 has a large gear 44a and a small gear 44bin a
body. A worm gear 46 is attached to a rotating shaft 45a of the drive motor 45 (DC motor).
The worm gear 46 meshes with the large gear 44a of the gear 44. Moreover, the small gear
441 of the gear 44 meshes with the gear 35, and the rotational power of the drive motor 45
is transmitted to the rotatable base 32 through the worm gear 46, gear 44, and gear 35.

20 Moreover, a disk 47 provided with a plurality of slits formed around its circumference is
attached to the rotating shaft 45a. An encoder 48 having a light emitting element and a
light receiving element which are arranged so as to sandwich this disk 47 is provided.

A rotation position detection switch 50 is provided at the outside of a part of the inner
periphery of the concave portion 31 formed on the upper surface of the support tray 5. The

25 rotation position detection switch 50 has an actuator 50a that elastically projects. The .

actuator 50a elastically abuts against the outer peripheral surface of the rotatable base 32.



body. A wormgear 46 is attached to a rotating shaft 45a of the drive notor
45 (DC notor). The worm gear 46 neshes with the |arge gear 44a Ofktm Q8"
.44. Moreover, the small gear 44b of the gear 44 meshes with the gear 35,
and the rofati power of the drive notor 45 is transm Jdhe

rot at abl e @gﬁg%@@g? hrough the worm gear 46, gear 44, and %éelgj}og@fwzo
Moreover, a disk 47 provided with a plyyality of slits formed around its
circunference is attached to the rotating shaft 45a. An encoder 48 having
alight emtting element and a |ight receiving el ement which are arranged
S0 as to ORB#Wukh pédphera swiacd 6f ihe rpmable bewt. 32 fountatcrvrpauisistSlare det ecti on
swtch 50 is provided at the outside of a part of the inner periphery of

t he concafeem@bat90degdds hrervaisl dhe chrravpPlefacesithé antenterf50a laecosdippiorthe t ray 5.
The 25 rotation position detection switch 50 has an actuator 50a that

el ast i cal doyatipn of the tetatabiledaseciualbe agBatorsiladellsdn theyconeaye porigniShst thehe out er
peripheral surface of the rotatable base 32. 14 NOV 2005 WO 03/091035

PCT/ JP03/ fasing positionOso thatthe uetationpasition of the ratatabladaseo?2 is detested-at abl e base 32,
four concave portions 51 are fornmed at 90 degrees intervals.. The concave
51 face§ t he Anenshign shees 0h viuelvis dormed g elasiic materal it pxeplleptrushigh a3dp| ¢ base

32. The actuator 50a falls in the _congave portion 51 at the facing
posi t i on, adherepepais qdh@eil&%luaﬁ’ﬁﬁ%@?cﬁogﬁ’%?ta&a bass 3% taisFrae AL BIagBE | 5

d d 5 A hi h 61, which js f d of el ' ial_with
e oo e sl e e S SouA h B bbb okl

tatable_ b 32t | aci f .f L. . di sk 100
P it A R b AL
su u ; . . nti . is
pri Jnti ng apgﬁgﬁ.}saéfg ,ﬂ_’eaef’fié’ 0?%%@8%8?&%§§?%%r %ﬁ%ra}é"?#b{r%gg?}hﬁebaﬁi nt er
mec ham@%tatér Iecl c%v?ste'eg&g%s Sr 180Tk %ﬁé afid @ﬁkl' Cﬂﬁ}a gsig?é?ﬁo?ﬁls ¥d e bpkdlaiand

st ops, nting is perforimed to the op 100a at” each stopped

posi tion. l&ﬁral E&h%tohﬁgcfﬂféiﬁ&heF%ﬂir%orﬁ REduskidn bifeel ONERAMEP IR sGEHET €-

frame shaped 1n suc nner to surround the center of the rotatabl e base

32 in ordgimt ShapEPin' KSR BAnLS tb QitfouRd tHalceMtELeTThd RtdE1SBLse 8D id digerapt i cal
di sk 100a at thg maxi mum Then, when the rotatable base 32 rotates

cl ockwi secim8pohd 0 e ﬁﬂiﬁﬂaréd%_do & 82%n tic2 9pRA00Y & thbmakidem. Whegh form
the square frame of the cushion sheet 61, are made to correspond to the
when the rotatable base 32 rotates clockwise every 90° or 180° and stops, the respective
15 sides, which form the square frame of the cushion sheet 61, are made to correspond to the
print operation range (printable area) of the thermal head 58 of the printer mechanism.
When the cushion sheet 61 is placed at the position corresponding to the print operation
range of the thermal head 58 of the printer mechanism, the convex portion 38 formed on the
lower surface of the rotatable base 32 is fit into the concave portion 39 formed on the
20 support tray 35. -
An explanation will be next given of the structure of the printer mechanism provided
with the printing apparatus.
As shown in FIGS. 2 to 4, a gate-like frame 54 is attached onto the base 3 to be
stretched over the support tray 5. A guide shaft 55 is constructed in the inner side of the

25 frame 54, and a carriage 56 is movably attached to the guide shaft 55. At the front surface

of the carriage 56, a head cover 57 is formed to be projected. At the lower surface of the



print operation range (printable area) of the thernmal head 58 of tr?
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printer mechanism the convex portion 38 forned on the |ower surface of the
rotatable base 32 is fit into the conddve portion 39 formed on the 20
support tray 35. An explanation will be next given of the structure of the
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to be attachabl e/ detachable to/fromthe front rface of , the carriage 56.
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novi ng nechani smfor the thermal head 58 and an ink_ri bbgn w ndi

mechani éstepping moter)H0 dskeedrivessopreg\fprieash mashayyeyls atiachgd J%&'&haeg é‘?rg%e of
rotational drive notor for the carriage (stepping notor) 60 as a drive
sour ce fhercagingh 6fechani smis attached to the back surface of the carriage
60. An explanation will be further given of the structure of the printer
mechani sm bAs explamatioR vall befartherzivenrafithe strecture of depcprijger MachansEbbassdns an
ink ribbon 80 as a consunable material, is provided to be

att achabh #FI@G&tl®6chabl e to/fromthe cartridge attaching surface of the front
surface of the cartridge 56. The ribbon cartridge 59 includes a case 81. On
the cHilse 81A ribbbe cartiidgef59; mhichecontaimssancink aibbon 8023 aicansmghle mategial. g ad
cover 57 is fit. In the case 81, a ribbon supply core 83 and a ribbon

wi ndi ng pasideddd bantaghable/ddeadhabld to/from the cartridge attaching surface of the front

surface of the cartridge 56. ‘The ribbon cartridge 59 includes a case 81.  On the case 81,
there is formed a concave portion 82 into which the head cover 57 is fit.
In the case 81, a ribbon supply core 83 and a ribbon winding core 84 are provided and
15 the ink ribbon 80 is wound around the ribbon supply core 83 in the form of roll. The ink
ribbon 80 paid out from the ribbon supply core 83 is hooked on the winding core 84 through
a plurality of guide pins 85. 'Ihg ink ribbon 80 is sequentially wound around the winding
core 84 in accordance with the forward rotation of the winding core 84. The middle of the
ink ribbon 80 is exposed to the external section of the case 81 and runs along the lower
20 surface side of the concave portion 82 where the thermal head 58 is positioned.
In the carriage 56, there is provided an output gear 86 attached to an output shaft of the
drive motor 60 for a carriage, and a first gear 87a meshes with the output gear 86.
Moreover, a second gear 87b is provided coaxially .with the first gear 87b. A third gear
87¢ meshes with the second gear 87b, and a fourth gear 87d meshes with the third gear 87c.
25 Then, a ribbon winding shaft 88 is provided coaxially with a rotating shaft of the
fourth gear 87d through a one-way clutch (not shown). The ribbon winding shaft 88
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of roll. The ink ribbon 80 paid out fromthe ribbon supply core 831&sSNOV 2005
-hooked on the winding core 84 through a plurality of guide pins 85. The

i nk ribbon guentially wound around the winding ¢
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the ink ribbon 80‘is exposed to the ggternal section of the case 81 and
runs along the |ower 20 surface side of the concave portion. 82 where the
thermal head 58 is positioned. In the carriage 56, there is provided an
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87c nmeshes with the second gear 87b, and a fourth gear 87d neshes with the
third geaumf&2c. 25 Then, a ribbon w nding shaft 88 is provi ded coaxially

with a rotating shaft of the fourth gear 87 0 Iutch(not
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along a 5, runn the carrrage 56 in paraIIeI wi th the guide shaft
55. By tHP?t‘%Q%t%gPtﬁ’?geéﬁé % age 56 reciprocates al ong the guide shaft 55 in
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which is entere agal nst t he the rotation is forned in
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to be nDVRRbMposed of a sun gear 92, which meshes with the output gear 86, and a pair of planet

gears 94a and 94b, which mesh with the sun gear 92 and which are supported to be movable
in the circumferential direction of the sun gear 92 through an arm 93. At rhe forward

15 rotating time of the sun gear 92 (at the rotation time clockwise), one planet gear 942 meshes
with the cam gear 89 and the other planet gear 94b separates from the cam gear 89.
Meanwhile, at the reverse rotating time of the sun gear 92 (at the rotation time
anticlockwise), one planet gear 94a separates from the cam gear 89 and the other planet gear
94b meshes with the cam gear 89.

20 In the carriage 56, there is provided a head arm 96 that rotates up and down around the
center of a shaft 95. The head arm 96 is elastically urged anticlockwise in FIG. 16bya
spring 97 provided at the end portion of the one end side in a tensioned state. Further, the
head arm 96 is provided with a pin 98 close to the one end portion. The pin 98 is slidably
inserted to the cam groove 90 of the cam gear 89. A head holder 99 is attached to the end

25 portion of the other end side of the head arm 96.  The head holder 99 is placed in the head

cover 57, which projects to the front side of the carriage 56, and extends to the front side of
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cover 57, which projects to the front, side of the carriage 56, and exjends
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thermal head 58 as the print head is attached to the | ower surface of the
head bal¥amghich iyheld sfap gncthel stoppedirasatablease 32. ndhisstate ththemaalypeni ng
of the |ower surface of the head cover 57. 5 The thermal head 58 is pressed
vi a t hehdadig8rmaenssiirqsaleft touight inRIG. Realpng tierguide shaftRptogether with e he | abel
surface which is opposite to the signal recording surface of the optical
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scanning direction) perpendicular to the width of the row, becomes a print range obtained by
15 one print operation.
An explanation will be next given of the operation of each component of the printing
apparatus.
First, an explanation will be given of an operation in which the support tray 5 moves to
the internal and external sections of the case 1. As a preparation before printing, the tray
20 mechanism is ejected to the outside of the apparatus by the ejection operation and the
optical disk 100a is mounted on the tray and the tray is returned to the printing apparatus,
and set té the print position.
At a print starting time, as shown in FIG. 4, the support tray 5 is inserted into the case
1, and the hook receiver 29 is engaged with the hook portion 25 of the hook lever 24. The
25 teeth portion 17a of the actuation gear 17 meshes witﬁ the small gear of the fourth gear 7d

of the gear train 7, At this time, the pin 19 of the actuation gear 17 is positioned at the end
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noves to nal and external sections of the case

preparation before printing, the tray ,,20 nmechanismis ejected to the
outside of the apparatus by the ejecti'on operation and the optical disk
100a is mounted on the tray and the tray is returned to the printing

appar at usep pédfien 5£the kcilivepaph 1 Invhiplo sdih¢ides. witk theenat pontionsifahe guide groome, as
shown in Iﬁ)& 4, the support tray 5 is inserted into the case 1, and the
hook r ecejoermaBinitise lewgageficawfithe support ek 5 pad thedavep 3306f thtreaypositionever 24.
The 25 teeth portion 17a of the actuation gear 17 nmeshes with the small
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pin 19 of the actuation gear 17 moves to the guide groove 20 through the backward path 21b
of the circular path 21.
When the actuation gear 17 rotates anticlockwise, the hook lever 24 rotates

15 anticlockwise against the spring 28 through the actuation rod 26 by the actuation gear 17.
By this rotation, the hook portion 25 is detached from the hook receiver 29 and the
engégement of the support tray 5 is released. When the actuation gear 17 rotates to a fixed
angle, the teeth portion 17a of the actuation 17 is detached from the small gear 9 and the
actuation gear 17 stops at this position.

20 After that, when the rotational power of the third gear 7c is transmitted to the fourth
gear 7d and the fourth gear 7d rotates clockwise together with the third gear 7c. By this
rotation, the support tray 5 moves toward the front of the case 1. At this time, the pin 19 of
the actuation gear 17 relatively moves along the guide groove 20 of the sgpport tray 5.
When the support tray 5 starts to move, the front portion side end wall of the concave

25 groove 14 of the support tray 5 separates from the lever 13a of the tray positiori detection

switch 13 and the lever 13a moves to the neutral position N from the close position C
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the concave groove 14 separates from the lever 13a of the tray position detection switch 13
and the lever 13a moves to the neutral position N from the open position O accordingly.
Based on the switch signal at this time, the drive motor 6 for tray is driven and reversely
15 rotated. Additionally, even when the operation is performed by the eject switch 2 in place
of pressing the support tray 5 manually, the same operation is performed.
The reverse rotational power of the drive motor 6 for tray is transmitted to the gear
train 7 through the belt 8, and the third gear 7c rotates anticlockwise in FIG. 3. Since the
third ge-ar 7c is coupled to the fourth gear 7d by the lug mechanism, the rotational power of
20 the third gear 7c is not initially transmitted to the fourth gear 7d. However, after the third
gear 7c rotates to a fixed angle, the power of the third gear 7c is transmitted to the fourth
gear 7d and the fourth gear 7d rotates anticlockwise together with the third gear 7c.
Moreover, since the teeth portion 17a separates from the small gear 9 of the third gear 7c,
the stop state of the actuation gear 17 is maintained regardless of the rotation of the third

25 gear 7c. When it rotates in the anticlockwise direction of the fourth gear 74, the support

tray 5 is drawn into the case 1 accordingly. At this time, the pin 19 of the actuation gear 17
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When the actuation gear 17 rotates clockwise, pressure to the actuation rod 26 is
15 released. By this release, the actuation rod 26 is moved to the forward side of the case 1,
and the hook lever 24 is rotated clockwise by the urging force of the spring 28. The hook
portion 25 is placed at an engage standby position to the hook receiver 29. Thereafter, the
.support tray 5 moves to the print position and stops. Just before the stop, the hook lever 24
is engaged with the hook portion 25 of the hook lever 24. By tﬁis engagement, the support
20 tray 5 is stably positioned at a predetermined priﬁt position.
Thus, in the standby state during the start of printing, thc. support tray 5 is ejected to
the outside of the case 1 by the eject operation, and the rotatable base 32 is placed at a
predetermined stop position on the support tray 5 at the time of returning to the case 1.
Namely, one side of the square of the cushion sheet 61 formed on the upper surface of the

25 rotatable base 32 is positioned to be opposed to the print operation range (printable range) of

the thermal head 58. Moreover, the respective convex portions 38 of the lower surface of
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.pin 19 reaches a point C of the end top portion of the circular path 21.

When t he aglda ' gear 17 rotates clockw se, pressure to tion rod
26 is 15 rel ea}sogﬁgs By this release, the actuation rod 26 Fé{]ﬁrr%)\%% o the

forward side of the case 1, and the k lever 24 is rotated cl ockw se by
the urging force of the spring 28. The hook portion 25 is placed at an
engage standby position to the hook receiver 29. Thereafter, the support
tray 5 muwastdtabld hite B2 hvatfit s itliei respeating ohogpe potions 39 of the eppdreudacepf t he
hook | ever 24 is engaged with the hook portion 25 of the hook | ever 24. By
thi s engalgesuppdrt trayns, se i thietlow@sutfiace/ofihe wotatehle base 33 abuts against the upper
predeterm ned print position. Thus, in the standby state during the start
of pri ntisadacetoiéhesuppottraty.ay 5 is ejected to the outside of the case 1 by
the eject operation, and the rotatable base 32 is placed at a
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printing a Bar.at us, when printing to one portion on the 5 optical disk 100a
I s ended Dﬂ){} 6‘H%m‘pri nt operation of the printer nechanism the rotation base
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that printing's d to the next pri portion on the optical
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mechani syresponds to the print operation range of the thermal head 58 becomes a stop possible
position, and one to four print areas at the maximum on the optical disk 100a can be
arbitrarily set.
15 When the drive motor 45 for a rotatable base is driven, the rotational power due to this
drive is transmitted to the rotatable base 32 through the worm gear 46, the large gear 44a of
the gear 44, the small gear 44b of the gear 44, and the gear 35, and the rotatable base 32
rotates clockwise. When the rotatable base 32 rotates, the respective convex portions 38 of
the lower surface of the rotatable base 32 slide on the upper surface of the support tray 5,
20 and the friction is thereby reduced and the rotatable base 32 rotates smooﬂy.

In the case where printing is performed to two portions on the optical disk 100a, the
rotatable base 32 is rotated 180° after the first printing, so that the second printing is
performed. Meanwhile, in the case where printing is performed to four portions on the
optical disk 100a, the rotatable base 32 is rotated 90° after the first printing, so that the

25 second printing is performed. Then, the rotatable base 32 is rotated every 90° in a like

manner, so that the third and fourth printing is performed.



10 As expl ai ned above, on the upper surface of the support tray 5, ?'hﬁ]v 2005
cushion sheet 6lis forned to be square-frane shaped, and the posi1 0
-where each size of the square corresponds to the print operation range of
the thernma beconmes a stop possible position, a f our
print ar eagvcg(ﬁ%?}?ggrmxi mum on the optical disk 100a can g%@? /(l;st??sari ly
set. 15 Wen the drive notor 45 for agotatable base is driven, the
rotational power due to this drive is transnmtted to the rotatable base 32
t hrough the worm gear 46, the |arge gear 44a of the gear 44, the snall
gear 44b of Ahgedptsinind rotatich dnjgke ayeich3hs rotateible tase B2 shoubdbesrotateslds 32
rotates cl ockwi se. Wien the rotatable base 32 rotates, the respective
convex pafetdceddy 3 ofation pesitimvdetection §viteh Sofand Aeontputsignsl Homadbeengodes| i de on
the upper surface of the support tray 5 20 and the friction is thereby
reduced a48d tFoeexaoiple, itbthe cira whe R predetarmined pesatianl apgle)in 99% ditvange her e
printing is performed to two portions on the optical disk 100a, the

r ot at abl edeltzeted vath referange tet theipaigthatithenumples of Quiakt palsesfromdhe egoder4d ¢ he
second printing is perforned. Meanwhile, in the case wher rinting is

per f or nBdreaches apredgenminasiundher effes thegptatiemposificgdetegtion S"Y‘FFS 556@59564’% base 32
Is rotated 90 after the first printin
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detection sw conca portion 51. In the case where a

pr edet er TAeH 4l Obald 05t BBk attbabE 92 st edipPed s Gistlion sHiBt Gk atkvagst h ref erence
to the point that the nunper of out put_gul ses fromthe encoder 48 reaches
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detects t

When the rotatable base 32 rotates to the predetermined angle and the cushion sheet 61
is provided at the position corresponding to the print operation area of the thermal head 58,

15 the respective convex portions 38 fall in the respective concave portions 39 of the support

tray 5 and fit thereto by the urging force of belleville-spring 36 as shown in FIG. 6B. In

" other words, the rotatable base 32 is moved downward. By this movement, the rotatable
base 32 is adhered to the support tray 5 through the friction sheet 40, so that the rotatable
base 32 is stably supported at the position with a predetermined rotation angle.

20 According to the above-structured printing apparatus, on the upper surface of the
rotatable base 32 that supports the optical disk 100a, the cushion sheet 61 is adhered to the
area corresponding to the moving area of the thermal head 38 at the print operation time.
The cushion sheet 61 has the size corresponding to the width of the heat element row of the
thermal head 58 and the length of the movement thereof. For this reason, when the

25 thermal head 58 presses against the surface of the optical disk 100a, the cushion sheet 61 is

equally elastically deformed in the direction of the heat element row of the thermal head 58,



second concave portion 51. Wien the predeternined rotation angle {g§ noy 2005
detected, the drive 10 of the drive notor 45 for a rotatabl e base i

. st opped, wim0¥/69a035t he r ot at abl e base 32 stops. Wen the r FHIFEHOYS t he
totat abl e base 32 is stopped, the cushion sheet 61 is always provided at
the position corresponding to the pri® operation area of the thermal head,
58. Wien the rotatable base 32 rotates to the predeterm ned angle and the
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ot her words, the rotatable base 32 is noved dowmward. By this novenent, the
r ot at abpesformede 32 is adhered to the support tray 5 through the friction
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t hermal head 58 presses against the surface of the opti.cal di , the
cushi ontlmhpressitg faree atehe sentyal POEIAN lééi‘Fﬁ“ﬁ%?t&F ﬁ%‘HP?IﬁRf“ﬂgl Pﬂ‘r‘% k@%t%oagf t he

heat el ement row of the thermal head 58, 1 4 05 WO 03/ 09

PCT/ JPOBbhead Pottions of theheat plemeabrovephthe me@am%ﬂ hexeriiRg %W’iﬁ‘i‘g%%s comes
in contact with the surface of the optical disk 100a uniformy as shown in
FI G 40l flueace wpesuprintingat i sfactory printing can be performed. In the case
where the cushion sheet 61 is adhered to the entire r%\g glf &’ge. upper
surface 5 Hbwever, sacppling to thisersbediment, gince fhesughion sheet O, BaR ERZEL sheet 61
I's not equally elastically deforned because_the o%tic | qisk 100a made of
pl ast i ¢ cpiredpending ¢o thel mowingemgeans ththermalheadp§; pre @thg’r COMESEMNR 2Dt t he
thermal head 58. For this reason, there occurs inbal ance that pressing
force ateathportiemisvahatsatisfactory printing danibinsrormed.conpared with pressing
force at

Moreover, as shown in FIG. 6B, the respective convex portions 38 of the rotatable
15 base 32 are fit into the respective concave portions of the support tray 5, and the lower
surface of the rotatable base 32 is adhered to the upper surface of the support tray 5 through
the frictio;l sheet 40. The rotatable base 32 is structured such that the convex portions 38
formed on the lower surface to reduce a resistance load at tﬁe time of rotating operation
slide on the upper surface of the support tray 5. However, at the predetermined rotation
20 stop position of the rotatable base 32, a space formed between the upper surface of the
support tray 5 and the lower surface of the rotatable base 32 is eliminated, so that the optical
disk 100a is stably supported against the pressing froql the thermal head 58. Moreover,
this prevents accidental rotation of the rotatable base 32 when the thermal head 58 moves.
Furthermore, when the rotatable base 32 is driven to be rotated by the drive motor 45
25 for a rotatable base, the power is transmitted to the rotatable base 32 through the gear train

including the worm gear 46, that is, the worm gear 46, the large gear 44a of the gear 44, the



“both end portions of the heat elenment row of the thermal head 58, £xeygyi Bfis
an unfavorable 10 influence upon printing. However, according to this

. enbodi NneWQ 0391635 t he cushi on sheet 61 has the size corr@%b&ﬁ?’?ﬁ“?o t he
nmovi ng range of the thermal head 58, pressing force becones equal as each
portion, so that satisfactory printing6can be performed. Mreover, as shown
in FIG 6B, the respective convex portions 38 of the rotatable 15 base 32

fit intot ti L 5, dth
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the drive nmotor 45 25 for a rotatabl e hase, .th wer 1s.tr m tt to
Lhe 1ot araBnEpIsHgs on b LR bR Bcbos BRHEoRLA B Frghesidd GIBRRIRRGR 40
that is, the wormgear 46, the |arge gear 44a of thcﬁ grefr.4 . the 1 4 NOV
2005 \\Uay3; whamdbe themnaligad 68 mpyedtp RIEDE SHGD 5 eﬁ’i‘&“@é%is 44, and the

gear 35, so that the rotatable base 32 rotates clgckw.se as. shown.by an
arrow i res@blished that theyrgtationalgitgetionab f §%¢F3§§dbqss§gﬁnw%m°¥‘8%gﬂﬁe%

operation of the rotatable base 32 and the noving operatjon of the thernal
head 16&fshecthermdl beade3B atdhenmtnne@aw@ed%%arsepp%ﬁ%é%aﬁh 9‘&:‘% The t her mal
head 58 perfornms 5 printing as noving fromthe hone positli , Which is the
left end si henfthe therthalhead 58 and garotatablepasg 32.ar¢ plternatively drven, ghthe
direction at the tinme of the grint operation. In this way, at fhe grinting
por t i on printihp eortivhaf s wtasehle bawe 3, feriezample, fhedherml bgadyd8 moyes P the ge of
the support tray 5, where the thernmal head 58 noves to perform _rigting,
such a rleft & themizht at the print operation time 2.  On the contrary to this, when the rotation

direction of the rotatable base 32 and the moving direction of the thermal head 58 at the
15 print operation time are the same as in the case that the rotation of the rotatable base 32 is
anticlockwise, there is a fear that the rotatable base 32 will rotate slightly at the time when
the thermal head 58 is started to move by backlash caused by play of mesh of the teeth in
the gear train. However, according to this embodiment, since the rotational directional of
the rotatable base 32 and the moving direction of the thermal head 58 at the print operation
20 time are opposite to each other, no backlaéh occurs and slight rotation of the rotatable base
32 can be prevented, so that satisfactory printing can be performed.
As further explanation is given, friction between the thermal head 58 and the back
surface of the ink ribbon is extremely small. While, large friction is generated between a
surface, which is opposite to the back surface of the ink ribbon, where ink is coated and the
25 surface of the optical disk 100a where the ink-coated surface abuts. Since the friction
between the thermal head 58 and the back surface of the ink ribbon is extremely small and



established that the rotational directional of the rotatable base 32 and
the noving direction 10 of the thermal head 58 at the print operafijopgv ifg
-are opposite to each other. Wen the thernal head 58 and the rotatabl e base
32 are alt ' y driven, at the printing portion of bl e base
3, for exaﬁqu}g?oﬁﬁﬁge thermal head 58 noves fromthe |I|eft ft'éc:ﬁ%ﬂr(\)g%??ght at
the print operation time 2. On the congyary to this, when the rotational
direction of the rotatable base 32 and the noving direction of the thernal
head 58 at the 15 print operation tine are the same as in the case that the
rotati on giflinglecurstherdbbivechamdo? i applisdonte thedpsicalaliski 1062 @ dcgordancear t hat
the rotatable base 32 wll rotate slightly at the tinme when the thermal
head 58 iwitlsthamicvement oftheethbrymabhend Botver ifithetenyal pead S8gnoves on theoptiFAl t eet h
in the gear train. However, according to this enbodi nent, since the
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direction corresponding to the noving direction of the thermal head 58 and
acts on thgnsuped hpdd @Y pnfiky Rugh the optical disk 100a, so that rotation
is performed by the anmount corresponding to the backlash of the gears
whi ch form t hgofeBiet! the Bear Gainviacludesitherivenm géar 4h davingp aretit thatiy hs effiaentt hi s
reason, according to this enbodinent, the -

control over a force applied from the side of the load opposite to the side of the drive source.

15 This eliminates the accidental rotation of the rotatable base 32 and the rotatable base 32 is
‘maintained in a fixed state without fail, so that satisfactory printing can be performed.
An explanation will be next given of the operation of the printer mechanism.
In the printer mechanism at.a print standby time, the head arm 96 on the carriage 56 is
held substantially horizontally and the thermal head 58 is placed at a print standby position
20 spaced from the surface of the optical disk 100a by a fixed distance. Moreover, the
carriage 56 stops at the home position set in the vicinity of the left end proton of the inoving
range.
Next, when printing is started, the drive motor 60 for a carriage is driven forward and
the output gear 86 rotates anticlockwise. The rotational power of the output gear 86 is
25 transmitted to the first, second, third and fourth gears 87a, 87b, 87c, and 87d. Then, the

- third gear 87c, which meshes with the rack, rotates anticlockwise and thereby the carriage



“support tray 5 is stopped during the print operation and printing is
performed in a state that 10 the optical disk 100a as the printi?q ﬁ’@%ﬂﬁ
.to be nounted stands till, and this prevents the printing object from
movi ng duri‘ﬂgo#,]@%_,‘pri nt operation and an unfavorable inflpepaRshiqmn being
exerted upon the printing result. Mreover, the gear train includes the
worm gear 46 having a nerit that it hag efficient control over a force -
applied fromthe side of the | oad opposite to the side of the drive source.
15 This elimnates the accidental rotation of the rotatabl e base 32 and the
r ot at abl estiaswvaalosg theignidaishatiss in the fight directiont eMaraoe thedanrth geap87dat
satisfactory printing can be perforned. An explanation wil] be next given
of the opmtadsiand thefebyltke pbhontvanding shatR8satates i e gbpY WF’@F‘&H«%’&H‘&‘M smat. a
print standby tine, the head arm 96 on the caryi
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the vicinity of the left end proton of the noving range. Next, when
printind paguentighy mgund #d 4% ve notor 60 for a carri age is driven forward
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cartri dﬂftha?&ec%!g@ PNYARE Slodkke.t he ribbon wi nding shaft 88, rotates and
y

t her eb he 1nk ricbbon 80 is 5 sequentially wound and runs. In parallel
with this Opeﬁ%téa&r%emt Loty URRWisE 2o AE fdrh@rdsditedorcdndtthdre®yithe pind?d imen to be
rotated by the rotation of the output gear 86. In accordance with the
rotation efe dakeersose 90 moves upward together with the head arm 96.  The head arm 96, which

moves with the pin 96, rotates anticlockwise around the shaft 95. By this rotation, the
thermal head 58 moves downward and inclines with respect to the horizontal direction as
15 shown in FIG. 16B.

The tooth omitting portion (not shown) is formed on a part of the periphery of the cam
gear 89. When the cam gear 89 rotates by a fixed angle, the planet gear 94a falls in the
omitting portion and runs idle. As a result, the thermal head 58 is held at the print position,
which maintains a predetermined inclination angle and which contacts the surface of the

20 optical disk 100a to sandwich the ink ribbon 80 therebetween. In this case, the thermal
head 58 comes in contact with the surface of the optical disk 100a at a predetermined
pressure by elastic force due to the spring 97. When the motor 60 is further driven forward,
since the planet gear 94a is positioned in the tooth omitting portion, the ink ribbon 80 is
driven to be wound while the carriage 56 is moved in the right direction in a state that the

25 thermal head 58 is maintained at the print position.

Then, at the same time with thie movement of carriage 56 and the winding of ink



‘ gear 92, one planet gear 94a conmes close to the camgear 89 to nmesh with
the camgear 89. By this mesh, the rotational power of the sun gearN0y22008
-transmtted to the camgear 89, so 10 that the cam gear 89 rotates

cl ockw se. fodysgear 89 rotates clockwi se in the forwa ' tion and
t her eby thﬁﬁ/\ in the cam groove 90 noves upward tog{éﬁ{gllrog’\?\n&f‘ t he

head arm 96. The head arm 96, which mgves with the pin 96, rotates

anticl ockwi se around the shaft 95. By this rotation, the thermal head 58
noves downward and inclines with respect to the horizontal direction as 15
shown i nriBb6h 80, @1: hetting tmatrrial afthdrinahipad 68 is drivef tmbe leatedibpseidon ponhdate on a
part of the periphery of the cam gear 89. Wwen the cam gear 89 rotates by
a fixed andink oftherink ribhon 8§dsiseqeensially meled, thermally wansferted gn fhorsuafans odnd r uns
idle. As a result, the thermal head 58 is held at the print position,

whi ch naithe eritisel diskot09a.ctocthatiaheragtarsuch at predetermined lettes mgkotnd dhsdikgds s t he
surface of the 20 optical disk 100a to sandwi ch the ink rjbbon 80

t her ebet \BEBted ong prefeterrained printyases ¢oarepondingde thegpovingangs of theidmiage SQi t h t he
surface_of the optical disk 100a at a predeterm ned pressure by elastic
force dRdthernal headi®i ng 97. Wien the motor 60 is further driven forward,
since the pl gpe %e osi tioned iglthe t got .om'ttinglyportion, t he
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predeterm n print area corresponding to the nbving range of the carriage

56 5 (ther ma} mieRfntoshee KORArth RearldI8 ie@uplRa asithe YibBAEIHIndR sRAft 88 | N9, the
notor 60 is driven reservedly and the
through the one-way clutch, the reverse rotating operation of the fourth gear 87d is not
. transmitted to the ribbon winding shaft 88 and the ribbon 80 is not wound.
At the same time, by the reverse rotation of the output gear 86, the sun gear 92 of the
15 swing clutch 91 rotates reversely. By the reverse rotation of the sun gear 92, one planet
géar 94 separates from the cam gear 89 and other planet gear 94b comes close to the cam
gear 89, and meshes therewith. By this mesh, the rotational power of the sun gear 92 is
transmitted to the cam gear 89, and the cam gear 89 rotates reversely anticlockwise.
Then, by the reverse rotation of the cam gear 89, the pin 98 in the cam groove 90
20 moves downward together with the head arm 96. Then, the head arm 96 rotates around the
shaft 95 clockwise, By this rotation, the thermal head 58 moves upward and separates
from the surface of the optical disk 100a, and the head arm 96 returns to the initial
horizontal state. In addition, the tooth omitting portion (not shown) is formed on a part of
the periphery of the cam gear 89. When the cam gear 89 rotates by a fixed angle and the
25 thermal head 58 returns to the print sﬁndby position, the planet gear 94b falls in the

omitting portion and runs idle. After the planet gear 94b falls in the omitting portion, only



" output gear 86 rotates in a reverse direction (clockwi se). By the ey eNOYe 200
rotation of the output gear 86, the third gear 87c also rotates reversely

. cl ockwi seWOI930%08%r dance with the reverse rotation of theP¢HRE Y3 87c,

the carriage 56 noves in the reverse direction (left 10 direction) along

t he guide shaft 55, and returns to t hé%hone position. At this point, since
the fourth gear 87d is coupled to the ribbon wi nding shaft 88 through the
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t he hea? arm 96 rotates around the shaft 95 clockwi se. By this rotation,
the thelhal head 58 noves upward and separates fromthe surface of the
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the thermal head 58 is maintained at the print standby position. FIG 10
shows t Bemputeristineladet an el ectrical circuit of the printing apparatus

according to this enbodi ment. The printing, appaJat I n¢l udeg a caqntr ol
section 80.W@%H&IJGSSW&;F@VPBB‘“P%%@%H@E?%&{ &Smﬁ%ﬁi |ERE| on 70

by an USB cable 67 via aninterface(I/Fz, . ) i
position of the support tray 5, rotatable base’s rotation position detection switch 50 that

detects the rotation position of the rotatable base 32 on the support tray 5, printing material
15 kind detection switches 64 and 65 that detect the kind of printing object (to be explained in a
second embodiment), and encoder 48 are connected to the control section 70, respéectively.
Output signals of these components are supplied to the control section 70.
Then, the motor 6 for a tray, drive motor 45 for a rotatable base, thermal head 58, and
drive motor 60 for a carriage are connected to the control section 70 via a drive circuit 70, a
20 drive circuit 76, a drive circuit 77, and a drive circuit 78, respectively.
Ah eiplanation will be next given of print processing of the printing apparatus with
reference to the flowchart of FIG. 14. This print processing shows a case in which printing
is performed to two areas P1 and P2 on the opﬁca.l disk 100a as shown in FIG. 2.
The support tray 5 is drawn to the outside of the printing apparatus by the eject
25 operation, and the optical disk 100a is set and moved into the apparatus. Also, character

strings to be printed to two portions on the optical disk 100a are input from the keyboard of



71. The control section 70 includes a ROM 72 and a RAM 73. In the I?qr\/l 72,
program data such as a system programthat controls the operationo NOX - 7005
. conponent of the printing apparatus in accordance with a print control
signal from tolgﬁ%@gsrsonal conputer 68 is stored. 10 Mor eovgdy/yroslodshe RAM 73,
a nmenory t Wt S print data transmtted fromthe personal conputer is
I ncl uded. Further, the ink jet swtch g, tray position detection switch 13
that detects the noving position of the support tray 5, rotatabl e base's
rotation position detection switch 50 that detects the rotation Position
of the rqhapaiinal fagmtdd 580 nThdre wheppdntingtis inptractedsfromtheRETSPRRIGOPPIT 5 ki nd
detection swtches 64 and 65 that detect the kind of printi ngsloogj ect (to be
expl ai nedss) pridk dageaespondingth the intput chamttessEBER IS geperated by heRELPBY t o t he
control section 70, respectively. Qutput, signals of thagéle ¢oIpo %nts are
suppl i ed domputee 68 ¢swty $1), sdqrinodatd for preming RENHAS 1S fhegredy L, 4 HFLRITHOY, j v e
nmotor 45 for a rotatable base, thermal head 58, and grzi'jvmrmt or a60 for a
carri age arthe optivabdisk #00ads transfastedite e psivENg aPPaEAIS BEP 224 NEFPit 70, a
20 drive circuit 76, a drive circuit 77, and a (ijriv CLECUN L (8 er 68
r espect Bvering starircomusing Astransfsrrad fo the printng appaiall Lo Be PREOKE GEBR'ST'nG of t he
printing apparatus with reference to the flowhart of FIG 14. This print
processi N@tep$dhs a case in which printing is performed to two areas P1 and

P2 on the optical, disk 100a as shown in F e Lbridoh@YcevedS drawn
to the outsi G@eé’ﬂn%aﬁ?ﬁﬁq{sisf?ﬁesafgﬁg?‘gt‘%?Hﬁgmf%teeagjié%%uggagplérat ron. and the
optical disk 100a is, set and,noyeq i Sms OV ocebdt et er
strings tgogéheppqrmn@{]cogqpu? sﬁoo%??{&r%\z%grggtgﬁgg)g%ﬁ ca dfgtkﬁ 00a argg@i nput
from the keyboard, of, 1.4 Of Y0 QP AR 106 B Lot PAGH @i baithe

per sonal é‘ﬁﬁfﬁﬂ%r 1'%ébe-£ﬁ‘te?1%%v§ﬁ%né8}q&%?é\g i's ir?étruc ed fromthe personal
conput 91r 68 d’i nt data corresponding to the input character strings is
gener at Qdcclf?m?lﬁé personal conputer 68 (step Si), and print data for

per form ng printing.tofh 1 BetioR 76 bf il pPiafiig pparaass diives thp miotaxl60di sk
100a is trans¥8%er5§gm%%n§'h@egélﬁﬁti ngloappar at Ss (stiepg S2). Moreover, a 5

print stagd, 2 cHIHR g%rkvar&, S 86 BReilNhehd'SS fmhovell ngthapriat psition has gbuthe
personal conpute .

against the label surface of the optical disk 100a. The control section 70 transfers print

data stored in the RAM 73 t6 the thermal head 58 one line by one as moving the carriage 56

15 from the home position along the moving path. The control section 70 performs thermal
printing for a first portion to the label surface of the optical disk through the ink ribbon by
driving the thermal head 58. At the print time, on the upper surface of the support tray 5,
the cushion sheet 61 having the size corresponding to the moving range is provided on the
area corresponding to the moving range of the thermal head 58. For this reason, when the

20 heat element row of the thermal head 58 presses against the label surface of the optical disk '
1003, the thermal head 58 comes in contact with the surface of the optical disk 100a
uniformly because the cushion sheet 61 is elastically deformed equally in the direction in
which the heat element row is', so that satisfactory printing is performed. When the
thermal head 58 ends printing of all print data for the first portion, the control section 70

25 stops the drive of the thermal head 58 and drives the drive motor 60 for a carriage reversely,

so that the thermal head 58 is moved from the label surface of the optical disk 100a to a



" (step S3). The printing apparatus stores the print data for the aﬁ]q'a@\f:\t/iz
i.e. a first portion received fromthe personal conputer 68 to the 90&

- (step S4), and perfornms print processing to the area P1, i.e. the first
portion onghe gntical disk 100a upon reception of the précilypsesals 10
conmand. respecCifically, the control section 70 of the printing

apparatus drives the notor 60 for a cggriage forward, so that the thernal
head 58 is noved to the print position that abuts against the | abel
surface of the optical disk 100a. The control section 70 transfers print
data st or gsh-printipbsitizAdidiBe tamridgecs6tihmoned tollatbngposition) i ne by one as noving
the carriage 56 15 fromthe hone position along the noving path. The
control sect iThen,Abhenehd cartiage rétemsed the hpme 'pmjtiqnogwahiwe ptor $8fer HFRTELet he

| abel surface of the optical disk through the ink ribbon by drjving the
t her mal hizatbph&d, séithat the fipstprint aperagion Gﬁrﬁngﬁb T¥braythe pritingengds thepEinging nor ¢
tray 5, the cushion sheet 61 having the size corres on%i g to the noving
range i s pppavatesedndsra nringendgommangte FFBP*HQOTPBMP’P@ @rﬁ?gi ﬁg range of the
thermal head 58. For this reason, when the 20 heat el enent .row of the

t her mal fhead B psrsen sampyan Gisthatihag recgived the prptand cgmmapd seds A KU i
100a, the thermal head 58 cones ip contact with th s:g{ aCﬁ 04‘ Lhe opti cal
di sk 100ainstyAgtion caminapd eEIEROLE FeY & isthp BHOWIEAPPARS (8P T ¢ eI tIhy def or med
equally in the directiqgn

T whi ch K I o
sati sf act BFYUNEIPRETANY @%esbﬂ‘?%vlelr?g‘?f’rt ﬁg?(%%tgbl?e aésr%%fro%eeg% r%%{agfﬁg)ggepri nting
f all i nt ta f the, fi t t t i 0 .
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home posi en, ~the carriage returns to the hone position, the
drive mmot gp .60 gxgr oﬁ"cage?‘g&rﬁéﬁ%l drS forineP RED. degiRed iddkvald) @nd affed thebtatiible
operation I's eh eg. Wheh the printing ends, the printing apparatus sends a

print endpsommndoh Bodittsh RELESNRithGURIteR!s tifetidepn&®} portion 52, ther sonal
conputer 68 that haS received the print end command sends a rotation

rotation angle at which the number of output pulses from the encoder 48 reaches a

predetermined number is set to 180°.  The drive of the drive motor 45 for a rotatable base
15 is stopped when the rotation angle of 180° is detected based on the signals of the rotatable
base’s rotation position detection switch 50 and encoder 48.

The rotatable base 32 rotates 180° and thereby the cushion sheet 61, which is
positioned at the opposite side of the cushion sheet 61, is placed at the position
corresponding to the print operation area of the thermal head 58.  This state becomes a

20 predetermined stop position for the rotatable base 32 where the cushion sheet 61 is
positioned to be opposite to the print operation area of the thermal head 58.  As mentioned
above, at this position, the lower surface of the rotatable base 32, which floats from the
support tray 5 by contacting only the convex portior; 38 during rotation, abuts against the
upper surface of the support frame 5.

25 When the rotation operation of the rotatable base 32 is ended, the printing apparatus

sends a rotation end command to the personal computer 68 (step S9).



i nstructi on command of support tray 5 to the printing apparatus (ﬁ%;@vsz&s
Next, the printing apparatus drives the drive notor 45 for a rot I"e

. base to rotate the rotatable base 32 clockw se. Then, when the rotatable
base 32 rotates by a predeterm ned angle, the drive of t ' tor 45
for a rot aWéb‘?”@”Hége i s stopped (step S8). Here, the predgﬁgrgﬂr%bﬁ%éggo angl e
Is 180. Nanely, as nentioned above, o he outer peripheral surface of the
rotatable base 32, the concave portions 51 are formed at 90 degrees
intervals, and after the rotatable base's rotation position detection

swi tch 50 deigeh feckitBon? a6 ation 6eY conpaard foom Bik, printing apratatus, te parsghad at

whi ch the nunber of output pulses fromthe encoder 48 reaches a .
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switch 50 and encoder 48. The rotatable base 32 rotates 180 and thereby the
cushi on s@eptS16)l, which is positioned at the opposite side of the cushion
sheet 61, is placed at the position corresponding to the prin eration
area of 5t he {TheprintingwpperaB® stordsipsing data forrla-apal2, & 4sepp st op
position for the rotatable base 32 where the EUShéﬁg Sgeex{f 61 1S

posi t i onewctivediizor feeersonalicomphisr 68 1 the B 48 (559 J2d20d PeHoTSAYf na)  head
58. As nentioned above, at this Bo,sition | ower surfac
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per sona or performng prinfingto the area
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appar at us , sends print start command “(step S11). 5 The

Pri nti NG 2RR2E A 3 pAMEr SRR Aoy 1A forlth phétRsshighs 83 58l - Whe priaciaptbrpor t1 on

second portion on the optical disk 100a ends, the printing apparatus sends a print end

command to the personal computer 68 (step S14).

15 After that, the personal computer 68 sends an eject command for ejecting the support
tray 5 (step S15). Then, the printing apparatus that has received the command drives the
drive motor 6 for a tray to eject the support tray 5 to the outside of the case 1 (step S16).
This makes it possible to take up the optical disk 100a having a desired character string on
upper and lower areas P1 and P2 that sandwich a circular hole as a center.

20 Here, the direction in which the character strings to be printed on the areas P1 and P2
face may be arbitrarily controlled by a setting operation. For example, let a case be
considered where the first print operation is performed to the first print area P1 of the
optical disk 100a shown in FIG. 2 in a manner that the upper side of a character sfring
“ABC” comes to the side of the circular hole of the optical disk 100a, and a character string

25 “EFG” is printed on the second print area P2 of the optical disk 100a with the character

string’s lower side coming to the side of the circular hole of the optical disk 100a. In the



" received fromthe personal conputer 68 to the RAM 73 (step S 12), and
performs print processing of print data for the area P2, i.e. thd Ne¢dHlh
. portion upon reception of the print start conmand (step S13).. In

connecti o | this print processing, simlar to st e print
operationngw({sﬁ%fo%rei nter mechanismis perfornmed to the o%@?slﬁ?gk 100a
that is 10 held on the rotatable baseg3g?2 in a stationary nmanner. At this
time, regarding the optical disk 100a, the print area for a second portion
on the optical disk 100a is positioned with respect to the gri nt er

mechani srpriaying bieeratiohad boperformed wxthe frso ires Péyprisg pattaredatp i Whirk §ief or a
second portion on the optical disk 100a ends, the printing %Bparatus sends
a print ehdractensimthedhiractersring: AR hire cxpapdedporpglly yxthpordengftha s After that,
t he personal conmputer 68 sends an eject command for ed' eéé&ngltatéh%support
tray 5 (shepctrsiSranseied to tha thepmplhepdid® hingoby Line s that grdenalsthe ERAtaciety  he
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t he chara ower comng to the side of the circular hole

of the (opf} Gk %s?fg?&e&%'t%éetﬁeﬁﬂ? ndadsSNOK daRR7al\R 8360 MRk (REMaIRAG/ 05445

34 printing op ron to performed to the first area Pl, print pattern

data in whi6h f,Be ?&Q@fcﬁﬁé Gefs Pardd 7 hb@ade both 1aidoungith ABE uppersidex panded
normal ly In e ofder of the characters is transferred to the thermal head

58 |ine by,hinB% tesitibat the eR@ilardiold, pentphaaeradarris whidhahe ¢Haeactess are &idin56 noves
fromleft toright of FIG 2 (fromupper side to |lower side of 5 FIG 1),

t her eby prieibid ofder B2y bepeehted adithesfprédibo thathemesl heddoT8 indhdpadgef ther ned to
t he

»

characters in each printing operation.

16 In addition, the printing apparatus sent the end command to the personal computer 68
every time when print processing and rotation processing ended, and received the start
command for next processing from the personal computer 68. However, the printing
apparatus may, at first, receive print data for two portions and the print start command from
the personal computer 68, and all of a series of processing thereafter may be controlled to be

20 performed by only the printing apparatus. Moreover, a keyboard, a display section,
memory of character fonts are provided to the printing apparatus to have the function of
accepting data input, the function of editing input data and the function of generating printed
data, and thereby all processing and control may be singly performed by the printing
apparatus without the need of connecting to the peronal computer 68.

25 As explained above, according to the first embodiment, after printing for a first portion

is performed to the label surface of the optical disk 1004, the rotatable base 32 on which the



" second area P2, printing is performed by transferring a print patteng iﬁﬂ'&
whi ch the character string "EFG' is expanded in a manner that it IS Yurned
_ upsi de dO¥A 0FAUOBRft -side right, to the thermal head 58 IFGRIRNM4Re. O,
print pattern data in which the characters are laid in the normal order
may be expanded, and may be read out r3§verse|y and turned upside down 10
when it is transferred to the thermal head 58. Additionally, in the case
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character fonts are provided to the printi.n p atus to have the function
of accept i Mgrepyeh i HH§ Prinfing appatuse tﬁ? t‘Bﬁi c&i q%gro%%pragtpéocgﬁsang H’e&lle
function of generating printed ata, . and there rogcessin nd
control fmﬂwngée@wﬂfgw MoftARYS @&ﬁégpgpﬁﬁquﬁgaﬁpéﬁ grl’qc;ihe\/ﬁ%?‘ﬁ%ﬂswf R need
of connecting to the personal conputer 68, 25 [fxs,ex | ai,ned abpve gﬁ_@ordi ng
to the foraearsrgsodte SENen to,performy aDEDF ARFIAAN. o [uring the Bript operation. fhe Gy eneq
to the |l abel surface of the optical disk 100a, the rotafable base 32 an
whi cH1Q Mot Siron 1sEBbissbase shaiolrivesdbe SYRRPrHeys Giop3 STy RE, @8 i $PPPHoa i s
nmounted is automatically rotated by a predetermnm ned angle to, perform
print i ngraydrisdn acwatinmannd stateon Furthed inis16B ISP, whgn {he,supp ItF§¥a§ verloibe o
needed that the support-tray 5 is ejected to change the direction of the
opti cal rolatd, eOprintepsrationnis ihanstopistata: | Ap this yway fisinting meansandsfofation
portion subsequent to performng pri nti.n&l to one portion . )
driving means are selectively driven and both are not simultaneously driven and this

provides advantages in which peak consumption power of the driving apparatus can be
15 reduced, the scale of the driving power supply source to be mounted on the printing
apparatus can be decreased, and the driving power circuit. can be made compact at low cost.
(Second embodiment)
An explanation will be next given of the printing apparatus of the second embodiment.
The printing apparatus of the first embodiment was used to perform printing to the
20 label of the optical disk 100a. The printing apparatus of the second embodiment has the
function capable of performing printing to both the label of the optical disk 100a and paper
material. _
Generally, as shown in FIG. 9, the optical disk 100a such as CD-R and the like is
contained in a transparent case 100b, and paper material 100c such as a cover, jacket, and
25 the like is further contained in the case 100b. The paper material 100c has a rectangular

shape whose one side, which is substantially the same length as the diameter of the disk-like



"5 of the label surface. of the optical disk 100a. This nakes it pqsgiNlak,e OPSD
provide printing to a plurality of portions of the surface of the opticgi
. disk 100a easily and efficiently. Mreover, in this printing apparatus, at
the tine of performng print processing to the first an rtions
in steps S‘J'V(g‘ﬁﬁs'@i%, the thermal head 58 and the drive rm(gﬁ‘&gggs“ %r a
carriage are driven to performa printy,,operation. During the print
operation, the drive 10 notor 45 for a rotatable base that drives the
support tray 5 stops driving, and the support tray 5is in a stationary
state. Ftﬁﬁtieﬁrdiskilooétep S8, when the support tray 5 is driven to be
rotated, the print operationis in a stop state. In this way, printing
nmeans and r ofipdhe Pfintinh ippluras e disemiiodimenitesnth the loptichl diskl 00mandpapér are not
si mul taneously driven and this provides advantages in which peak
consunpt i aieRWO0c 4f ubddensprintingiobjents a The tetatebln base 321i@s psifciarshapthe scal e of
the driving power supply source to be nounted on the printing apparatus can
be decr easedspondiig tdithediskuikegpticahdisk ¢ 00z and the suppoet traxdehag 8 | ow
cost. (Second enbodi ment) An explanation will be next given of the
printing shapecontespondingttt tepepesmatesish boficie Fhen, atthe time ol prRteabpiflaetd of the
first enbodi ment was used to performprinting to the ﬁ% Iabgi& of :5 e
optical dibekika ®Che optivel ¢isl Hilanthe apsisal disk,L00ss maunted o fie reBBBIFi B85 % has t he
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printing to a different printing object, the kinds of printing objects are detected to allow print

processing to be executed accordingly.
15 Namely, a gate-like frame 63, which is positioned at the back side of the frame 54, is
attached onto the base 3 of the case 1. A pair of first and second detection switches 64 and
65 as kind detection means for detecting the kind of printing object is attached to the lower
surface of the frame 63. The first and second detection switches 64 and 65 are spaced
from each other to have a predetermined distance in a width direction of the case 1. “The
20 first detection switch 64 is attached to substantially the intermediate portion of the frame 63,
and the second detection switch 65 is attached to the position biased to one end of thc? frame
63.
Then, the optical disk 100a is mounted on the rotatable base 32, and when the support
tray 5 is drawn into the case 1 and inserted thereto in this state, the peripheral portion of the
25 optical disk 100a comes in contact with an actuator 64a of the first detection switch 64 as

shown in FIG. 8A, so that the first detection switch 64 is turned on. At this time, the



" 5 shape corresponding to the paper naterial 100c. Then, at the tj e 6\{ 2005
printing the title and the like to the optical disk |100a, the ot)tiﬂa dDISk
. 100a is nmounted on the rotatable base 32, and at the tine of printing the

title and e | to the paper material 100c, the paper | 100c is
nount ed on%oéwgﬁ)g%ort tray 5 including the rotatable basﬂ%&/@f‘ﬁ 12

shows a state where the paper nmateri 7 100c is nounted on the support tray
5 which is ejected from 10 the apparatus, and FIG 13 shows a state where

t he support tray 5 on which the paper material 100c is nounted is noved to
a predet epftdlaikN00Ndodg 96t dontdiniconthdiavitithascabnibdetectibe switchi 63cand the printing
appar atus of the enbodi nent nmakes it possible to performprinting to a

di f f er entgegdnitl dbicoonodvfithtthertfom rinaids beihg miedtOFR) ol ttepaperanatertabct ed to
allow print processing to be executed accordingly. 15 Nanely, a gate-like
frame 63,1006€is¢hounsedmmsthe suppert tay 5 tab ehdwacik FEGAE?, efid when the suppord fray 5 4s

attached onto the base 3 of the case 1. A pair of first and second

det ect i onlrswi intdihe cst loand ingBeditheretonid thie stetstas showreind8Gf b, thedesphardlg t he
kind of printing object is attached to the |ower surface of the frame 63.
The fi r§tpostivah of dreopagerionateriali 19Ac eamesdmeentss withdn @stuatprbdad thedirst r om each
other to have a predeterm ned distance in a wdth direction of the case 1.
The 20 f idetectiofesvaitahi6dnsesthpt thefipsadgtection sHirLef 18 raehdt o ditithy safpetime. as
intermedi ate portion of the frane 63 and t he s?m d detection switch 65
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optical disk 100a_is.  nounted on the rqtatable base 3 and when the support
tray 5 i SndCHRor b33 of the secen éetTnﬁﬂaw’rtakg' s that tﬁg [s%(:toagfiﬁectuﬂp §w§fr1’a$§;1,5 t he
peri pheral portion af. the 25 optical disk 100a.cones.in, cont tth an
act uat or %%88‘?' t'ﬂléﬁolf"l“a prrﬂglnggheﬁtrfagﬁf {“@%ecgﬁy S OPEI%%%I? M&% so that
t he firét %g&%e}ton switch 64 is turned on. At this tine, the 1 4 NOV 2005
WO 03/6 1 SFBER FEHAES 37 optical disk 100a does not cone in contact
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mount ed QR LG FLIRPidettr @Y S as shown in FIG 12, and when the support
tray 51is

In this print processing, either the optical disk 100a or paper material 100c as a
printing object is set on the support tray 5. Two portions are preset as printing portions.

16 First, the printing apparatus receives print data for two portions transferred from the
personal computer 68 (step S101), and stores the print data to the RAM 73 (step S102).
Sequentially, the printing apparatus receives a print start command from the personal
computer 68 (step S103).

The control section 70 of the printing apparatus drives the drive motor 60 for a

20 carriage forward to move the thermal head 58 to the print position abutting agginst the label
surface of the optical disk 100a. The control section 70 transfers print data for the first
portion stored in the RAM 73 to the thermal head 58 one line by one as moving the carriage
56 from the home position along the moving path. The control section 70 performs
thermal printing to the printing object through the ink ribbon by driving the thermal head 58.

25 After printing, the control section 70 drives the drive motor 60 for a carriage reversely to

return the thermal head 58 to the home position (step S104).



drawn into the case 1 and inserted thereto in this state as shown ,i I
13, the peripheral 5 portion of the paper nmaterial 100c cones in1éoﬁq\gc2&5
.with an aMOUB{0810384a of the first detection switch 64, soPERIPOXA§S | r st
detection switch 64 is turned on. At the sane tine, as shown in FIG 8B,

t he peripheral portion of the paper netferial 100c cones in contact with an
actuator 65a of the second detection switch 65, so that the second
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control section 70 drives the drive motor 45 for a rotatable base to rotate the rotatable base

32 clockwise in order to perform printing for a second portion to the label surface of the
15 optical disk 100a. After that, when rotating the rotatable base 32 180°, the control sectioﬁ
70 stops the drive of the motor 45 based on signals from the rotation position detection
switch 50 and the encoder 48 (step S106).
Then, the control section 70 performs printing for a second portion to the label surface
of the optical disk 100a (step S107). When the print processing for a second portion is
20 ended, the control section 70 drives the drive motor 6 for a tray to eject the support 5 to the
outside of the case 1, and ends the processing (step S108, END).
When determining that the printing object is the paper material 100c after the end of
the printing for a first portion, the control section 70 drives the drive motor 45 for a
rotatable base to drive the drive motor 6 for a tray without rotating the support tray 5 180°,
25 and ejects the support tray 5 to the outside of the apparatus (step S109).

The user extracts the paper material 100c from the ejected support tray 5, and rotates



" presses against the | abel surface of the paper material 100c equailkymvsqw
that satisfactory 5 printing can be perfornmed. Next, the control section 70

. det er ni ne?’qq']‘é”k%ﬁd of printing object based on the oper aP¢BHPO305448s of

the first and second detection switches 64 and 65 (step S 105). The

control section 70 determines that theé%rinting object is the optical disk

100a when the first detection swtch 64 is ON and the second detection

1 il AR R PR,
obj ect. fhis SRR 8 mgH BeS 1DC o ud hibeipspY s el BBl 1Y,

section 706%@ive t he .dri.ve Sr‘;})to o4 for a rotatable base to rotate the
r ot at abPEPREALANS X85 PENHAR T ASCLPp -to performprinting for a second

ortion to e lapel surfac f _the 15 optical disk Qa, After, that, when
Iroot ating th‘éﬂ?’ifbﬁ{’)éﬁwﬁﬁﬁgtégé’iwt IF%‘E“E%#P%?D BERE | (Jjﬁﬁr CW%IF’O%}%% he drive
of the potor 45 sed an, signals fro he rotati g osition detegction

owi 1 OB BeeadbeBauhe sons hdR s et AR by the gl switFh BEg Ao for e ¥
erfor ripting for Seco ortion.to the |abel surfa of the optical
i sk 106sen S0, e goirol sreon fudeiyas e dvenctr fdora rantositing SRR i s 20
ended, the control sectiQn 70 drives sg driyve tor 6 for_a tray to eject
Lhe sup@dp thespring Bopiion gt fheiappaaiis (1gp SLEV- 1 ALlEr HeHRor f12Y 3 7B 5 g (st ep
S108, END). VWen determning that the printing object is the paper rPateriaI
100c af PWGFMH@OWIODPE@WWMg GPH%&fSPF N AHPRIIOSALS PRREPLOGFRSHIg Tor
section 70 drives the drive notor 45 for a ,rotatable base to§gr'&ve t he
drive nésegond prgionsinithe samg WaY a¢ theqirint Progessing fop 3 bisstportion(sispsd 125 and
ejects the support tray 5 to the outsjde of the apparatus (step S109). The
user 1 Whenthe print prapessingders pegpnd poition i erdedethe jcantr sectigppiél ejeats the 5 and
rotates WO 03/091035 39 1 4 NOV 2005 PCT/JP03/ 05445 the paper nateri al
100c 186uppertiizay ta the pptsidenitheanparatyy andends thepracpssing ésten PEELENP)- I1n this

state, the user nounts the paper material 100c on the support tray 5 again
to make In the printing apparatus of the second embodiment, since the printing area is sef to a

plurality of portions of the label surface of the optical disk 100a, the obtical disk 100a is
driven to be rotated in the apparatus. Moreover, in terms of the structure in which printing
15 means and rotation driving means are selectively driven, the same effect as the printing |
apparatus according to the first embodiment can be obtained.
It is assumed that when the size of one size of the paper material 100c is substantially
the same as the diameter of the optical disk 100a, the rotatable base 32 is rotated in the case
1 to change the direction of the paper material 100c automatically to deal with the printing
20 to a plurality of portions after the printing to one portion is encied. In this case, a rotation
diameter of the rectangular paper material 100c is equal to the length of a diagonal line, and
the length becomes larger than the diameter of the disk-like optical disk 100a. For this
reason, there is a need to increase the size of the support tray 5 that supports these two
printing objects and the size of the case 1 that contains in consideration of the rotation of the
25 square paper material 100c, with the result that the entirety of the printing apparatus will be

enlarged.



" preparations for printing for a second portion. After that, a sta{)?%state
for print restart instruction is set. For exanple, when 5 judging vV 200hit
. the print restart is instructed by the eject switch operation done by the
user (step S110 the control section 70 drives the driv for a
tray to pug'lo@ﬁ%&”ﬁlpport tray 5 to the print position of&ﬂgoglé%‘g? at us
(step S111). After the support tray 5 ves to a predeterm ned position of
t he apparatus, the control section 70 performs print processing for a
second portion in the same way as the print processing for a first portion
(step S 112)HowBvefiahd printipg apparsto omesslinggo iy secorslerodinent.tthoretitablended,
the control section 70 ejects the support tray 5 to the outside of the
appar at UagdBD ie istatedl irethp case @ 36 i gé healireSticnlBitonENichlly on enly the 98¢ efitheg
apparatus of the second enbodi nent, since the printing area is set to a

pl ur al i t yligflikeapticaiiskd004. h dn itheteeke sfithé restangilan paperopaterdal| 108¢.dhe sppRIt t he
optical disk 100a is driven to be rotated in the apparatus. Mregver, in
terns of ttaye istjected tr change thidiztrtion manhally every tirsawbemone AL ER- dFPYi ng
means are selectively driven, the same effect as the printing apparatus
accor di Sghis ceasore the wisith of throstippent tray: & is 1sadegblitdle Heger thap q’%“‘é@%% £hat when
the size of one size of the paper material 100¢ itg substa%i?l ||¥1 h{]ee sane
as the dioptiealsliskgi00g, herehytqlimipating she nasd for inqreasing;thg sipt W 1948 i°%d ¢ at ed

in the case 1 to change the direction of the paper material 100¢
aut omat i cHisgopaklmeds the RapsraterEal 66&% ¢ ﬁﬂt ';‘6 e’E‘t&Fe’& %ﬁﬁ%ﬂg’% a%?u%r%sr @nds after
the printing to qne portion is ended. In this case, a rotation dianmeter of
t he rect dﬁ’&tﬂ“ﬁzegaper material 100c is equal to the Iength of a diagonal
line, and the,lenagth becones.larger. thag t ' r.: ' i ke
optical disk H’é’?‘%ope Hi ep%%gﬁ,sta%t%cg&eespgpog{ n edﬁtebe%ferqg?glggjg t ée si ze
of the_ support tr 5.t hat support . riof4 ' a t he
si ze oﬁat‘#éh%%?é)&m%}/sm&e%%crﬁf)g'?r%%gnltﬁS%%é?%%?%toﬁ)%ﬁ{%}*ﬂh?ﬁu r ot atiénr)gf the 25
square paper. mat.er | thd@tagl ke 6hd blasddyataf t he
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6di men , e

second e _ , t rotatab base 32 is rotated in the case 1 to
change t hey diaBEEBlerA! BPRAG Being riived B the bhigide 88 the@ppirhms.

As aresult, even if the rotatable base 32 is‘rotated by some external forces and |
15 detached from the predetermined stop position, it is possible to place the rotatable base 32 at
the predetermined stop position by this positioning process at the time when the printing
object is set.
(Third embodiment)
An explanation will be next given of the printing apparatus having the apparatus
20 structure which is appropriate to the use in a vertical position.

FIG. 18 is a perspective view showing the entirety of a printing apparatus according to
this embodiment. FIGS. 19 and 20 are a side view and a front view, each showing the
structure of the main parts of the printing apparatus.

This printing apparatus includes a box-shape case 101 with the shorter side at the top

25 as an apparatus main body. On both outer side surfaces of the bottom of the case 101,

there is formed a leg portion 102 to stabilize placement to an installing surface. The case



v

di sk-1i ke optical disk 100a. In the case of the rectangul ar paper nateri al
100c, the support tray 5 is ejected to change the direction nanual # N0 &0§

. time when one printing ends. For 5 this reason, the width of the support

tray 5 is nade a |ittle larger than the dianeter of the P%q.z'&ﬁi“gisk 100a,
thereby el MAHAPI%RY the need for increasing the size up to the length of
the diagonal |ine of the paper nateri4gl 100c, so that the entirety of the
printing apparatus can be mniaturized. Additionally, before the printing
is started, the support tray 5 is ejected to the outside 10 of the

appar at usopYs infen& REELOPST @b iRAlling safacetWith the legtportipndBp etthe bottathe suppor t
tray 5. At this time, the rotatable base 32 is rotated in the apparatus in
advance and Blmsets pvitee iethe case 161, ant aprap 321, which suppats aeptierd d8Kgnal s
fromthe rotation position detection switch 50 and the encoder 48,

t her eaf t er70laeh peintimpbikct, ds proeidediorns the dassf108 heMayspuerain fbe case 101, thegg)ist | even

if the rotatable base 32 is rotated by sone external forces and 15 detached
from t he poddal eprntersectiond S fas perfosms printingof e andsthe likg opfatareceried ¢t at abl e
base 32 at the predetermned stop position by this positigni n‘gwpro&:ess at
the ting thepticahdisiolT0rto itecpurfadsj (tabel susfaes) of the PhtiqaliTesoRIBE RIS Sipporte
explanation will be next given of the printing apparatus having the

appar at usby tB@trsy t2ict ure which is appropriate to the use in a vertical
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of the optical disk 170. A cushion sheet 126 is adhered to the surface of the rotatable base

125 that abuts against the optical disk 170. At the central portion thereof, a plurality of
engaging claws 127a, which engage with the inner periphery of a circular hole 171 of the |
15 optical disk 170, is formed to be projected from the surface of the rotatable base 125. Also,
on the peripheral portion of the cushion sheet 126, a plurality of engaging claws 127b,
which engage with the outer periphery of the optical disk 170, is formed to be projected
from the surface of the rotatable base 125. When engaging with the optical disk 170, these
engaging claws 127a and 127b have a projection height to such a degree that they do not
20 project through the label surface of the optical disk 170. The engaging claws 127a and
127b engage with the optical diék 170, and the optical disk 170 is thereby held by the
rotatable base 125.
The tr;a.y 121 is placed in the case 101 with the shorter side at the top in a state that the
disk support surface 123 is directed substantially vertically. The tray 121 is guided along
25 guide rails 104a and 104b provided on the base 103 at upper and lower positions in the case

101. The tray 121 is provided to be movable between a predetermined containing position



A base 103 is provided in the case 101, and a tray 121, which suppqg*wnms
optical disk 170 as a printing object, is provided on the base 103.
. Moreover, in the case 101, there is provided a printer section 135 that
perfornms printing of title and the |like of data recorded ptica
di sk 170 tWAHEW face (1abel surface) of the optical ré@%y P%ggﬁ%dium
supported by the tray 121. The tray 1 has a rectangul ar plate-like tray
mai n body 122. At one side surface of he tray main body 122 to be used as
a di sk support surface 123 that supports the optical disk 170, there is
provi ded iR eQpadraths Babgforde printil ©fthd 6ptical diskatni0emdmoefedt positionavhinlyiss haf t
10 124 and which supports the optical disk 170. The rotatable base 125 is

fornmed t ghdigumsideofthé Sypasituss Wagre thosptizandisii10gs titachhtde ainhdetacheblet he opti cal
disk 170. A cushion sheet 126 is adhered to the surface of the rotatable

base 125 t hatrackblgsss paided bt thheide ptigeal thellosler $id@of the traj enainebrdydP2.por ti on
thereof, a plurality of engaging claws 127a, which e(;ga e wth the inner
per i pher yIndie aascl101g thereris poividled A Stappingtneotds(trap diiviak mfiterk 147 that totates& ned t o
be projected fromthe surface of the rotatable base 125. Also, on the
per i phebalrivegedri106 fafvatdwndgeehicbynthsoughithe drive gganl0F whichymeshesshifaizdl cl aws
127b, which engage with the outer periphery of the opt.i cgl di sk 170, is
formed t ol2Beandrageattrainl 106.r GFhenpthe sunteraldd indrivendn prg direeHpR b e oraraton \yen
engaging with the optical djsk 170, these e ging é{a 127 agﬁ1127b have
a proj ectafen eisel yrston 189 srowidled op @ frant Pansh{ 08 gidle ease AGt: so Byt 3{% t hr ough
t he | abel surface of the optical disk dlZﬂ% The e %g)i nghézl awns 1r 70a and
127b engarjecedin e ppRaraips is cigctedte the ppgide &hetarPBarGB'gi T AHPRFIEPTHOE t her eby
held by the rotatable base 125, The tray, 121 is_.pla ' 101
with the S9dpmesd %&’Géroéf S‘Fﬁ’@e f’g eicgse togt at e N ﬂ{é%&grg}dgﬁs éﬁgeﬁggtﬁﬁ surface
123 is directed,.substantially.verticall T ' | akRng 25
gui de r1§| rposifsAirestion WO'%B 0%?%%%% %ﬂe‘ft)k{?gu%[g@g’ Ecgéaé%él‘}% é?i’%l%%@l ower
positions_in.t cas 01 r o - OV aRfusnovabl e between a
pr edet er &P e a’aplpﬁtl-an%lgs lf)lcl)l:sgit}?dl %ﬁ%w}%@ E%@%ﬁ%ﬁ@g 1035 PCT/ JP03/ 05445
42 in the 2P Aty Bithe PSE 10T ek akd Prbiged fosttdn RRLliGRéwithek111 Adand an
ej ect position, Ich1s
112 which detect the moving position of the tray 121 in the inside and outside of the
apparatus. Based on the signals from these position detection switches 111 and 112, the
15 drive of the motor 107 is controlled, so that the tray 121 is controlled to be stopped at a
predetermined stop position in the inside and outside of the case 101.
Moreover, at the back end portion of the tray main body 122, there is provided an
engaging portion 132 that is engageable/disengageable with/from a hook 113 provided in
the case 101. When the tray 121 is contained at a predetermined position in the case 101,
20 the engaging portion 132 is engaged with the hook 113, so that the tray 121 is held to be
fixed to the case 101.
When an eject button 109 is operated, a solenoid 114 is driven. As aresult, a plunger
115 is sucked, and the hook 113 rotates around a shaft 116 clockwise from the position
shown in FIG. 19 to release the engagement between the hook 113 and the engaging portion
25 132. Sequentially, the motor 107 is driven, so that the tray 121 moved to the outside of the

apparatus.  After the motor 107 is started, the drive of the solenoid 114 is stopped and the



" the outside of the apparatus, where the optical disk 170 is attachabl e and
det achable. A rack 128 is provided at the side edge of the |ower dildd0%s200
. the tray main body 122. 1In the case 101, there is provided a stepping
notor (tray driving notor) 107 that rotates a 5 drive gear forward and
reversely Qﬂ?ﬁ’r@?he drive gear 105, which meshes with icl:rég%/osg 8, and a
gear train 106. Then, the notor 107 ig driven in one direction by the
operation of an eject button 109 pro fded on a front panel 108 of the case
101, so that the tray 121 placed in the apparatus is ejected to the

out si de Q{pofc Efs Rphahad mﬁ/g@iﬁ@mf@m@mw tROfubbtivn of hkBufrospring 152 t he front
surface of the case 101. reover, the notor 107 is driven in the 10

0pposi t € \bleSed it mbir | ORisUBERdevarsel o thaethejirag 12 bmbyesrto tigdnsidaofitheat t he
tray 121 placed at the outside of the apparatus is noved to the containing
POSi ti 0N JpParkile aMieAStat bEgagiidgitionral hiyuts againstibe baskel 180dnd thérbook 133 &

provi ded position detection switches 111 and 112 which detect the noving
posi ti on dafadedevithrimyenkading pottios 182:s| The reasoh ishat sivee Gt taprands effiosh Bieus. Based
on the signals fromthese position detection switches 111 and 112, the 15
drive of dnpegingpationl (B2 dnd hook }odrt dglinedothe heek t13ds ratgpeditothe eriginght rol | ed to
be stopped at a predeterm ned stop position in the inside and outside of
the case ghBition b theaetam spaing fl Hbaftss dhe hopkl 1 0is ppehed by therfaeging P Yoy 122,
there is provided an engaging portion 132 that is engageabl e/ di sengageabl e
wi t h/ f r ontoaotateslockwiBe.pr ovi ded in the case 101. Wien the tray 121 is

por t on 135 (Tbe e eshi1oh P e B e sk smert idecs e of ST RRH T (o
154 15 arioisng est e Buaner o tingatns 18 1A Moliby) SehRRl e 17,77 ¢
o o e MR AR e Reb{ 125, R Mg 10 o
{22 oo LBk DD e S SPob ) i by o
the sol enold ddiieck P SRRE Rr Nt thdorbr troNSHard O RHARL Hate 124, 50
that the rotatable base 125 is driven to be rotated clockwise.
In addition, the tray main body 122 is provided with a rotation angle detection switch
15 131, which detects a rotation angle of the rotatable base 125 to control the drive of the
motor 129. The detection switch 131 is actuated by projections for a switch operation (not
shown) provided on two portions of the outer periphery of the rotatable base 125 to be
opposed 180°. The stop position of the rotatable base 125 can be detected by the actuation
of the switch 131.
20 Moreover, in the case 101, there is provided the printer section 135, which is placed at
the disk support surface 123 of the tray 121 to be opposite to the rotatable base 125 and
which is composed of a thermal transfer printer.
The printer section 135 includes a bridge-shape printer frame 136. Leg portions 1372
and 137b, which are provided at both end portions of the printer frame 136, are fixed to the
25 base 103 of the case 101. A vertical frame portion 137c, which is vertically stretched

between the leg portions 137a and 137b, is placed to be biased to the front side of the case



" hook 113 is returned to the position of FIG 19 by the function of a return
spring 117. Moreover, the notor 107 is driven reversely, so thatl & Nevt gy
. 121 noves to the inside of the apparatus. Then, the engaging portion 132
abuts against the hook 113, and the hook 113 is engaged yu ngagi ng
portion 10 ¥ %%5%ason is that since the top ends of bot#ﬁﬁg&%@gﬁgagi ng
portion 132 and hook 113 are inclinedythe hook 113 is returned to the
original position by the return spring 117 after the hook 113 is pushed by
t he engaging portion 132 to rotate clockw se. The rotatable base 125
provi ded 10Dnfrbiaghéliotation tpmer porton sfaherot@sblobasel@5t ray 121 has the rotating
shaft 124 at its center, and the rotating shaft 124 is rotatably supported
by the tray THeGrimdrfranedy3653pdris alvarriage Mhtq@nedwiﬂn@&lcmalh@ﬁdd%@a@ 122. A
motor 129, which is provided at the back surface side of the disk support
surface famsafrutriieg pathyhere the taydsge 22 is ingvesshagk and fosthiertigallg glgng theand
driving force of the notor 129 is transmtted to the rofating shaft 124, so
that t he rotatebie bbsecl25as & auide sheft d3$.vehich gridas thegagriage 141 shidahis & Providedydi t i on,
the tray main body 122 is provided with a rotatio‘rgkgg&gl?1 det ct.'? swi tch
15 131, 5imparkiled stilba vertical Game potionhdice Moreper Adp @dgLL °f§‘5£~ cont r ol
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opening a printer cover 118 provided at the front of the case 101.

Next, the printer section 135 will be further explained based on FIGS. 21A and FIG.

15 21B. FIGS. 21A and 21B correspond to FIGS. 16A and 16B explained in the first
embodiment, and the printer section 135 of this embodiment has substantially the same
structure as the structure of the printer mechanism of the first embodiment. For the
convenience of the explanation, different reference numerals are added to the components
common to the printer mechanism of the first embodiment. However, the functions and

20 operations are the same, except the running direction of the carriage. In the explanation set
forth below, though some are duplicated, the structure and the operations of the printer
section 135 will be briefly described.

The thermal head 142 is provided at the front of the carriage 141. In the carriage 141,
there are provided a running drive mechanism of the carriage 141, a head moving

25 mechanism of the thermal head 142, and a winding mechanism of the ink ribbon 162. The

stepping motor 143, which is a starting source for these mechanisms and which rotatable



101 fromthe rotation center portion of the rotatable base 125. The printer
frame 136 supports a carriage 141 equipped with a thermal head 142 BhdNgy 2008
. forms a running path where the carriage 141 is noved back and forth
vertically along the rotatable base 125. A guide shaft ' gui des
the carri a&’é"}f@%"%ﬁ idably, is provided 5 in parallel wit ﬁ’%@ﬂ#@m frame
portion 137c. Moreover, a rack 139 angka guide rail 140 are provided al ong
an opposite face side to the rotatabl e base 125 of the vertical frane
portion 137c. The rack 139 neshes with a drive gear 144 provided at the
carri age fddvhrd aSevetdaBy, aktathed eo thé backisnfacekifgheeardrgeridl! 140 gui des the
carriage 141. The carriage 141 is structured in a self-propellipg systemin
whi ch the drineiteakcarkddgeils] drcludesa tase 163 Qrothe gased§3c LDEHISIREIPot or 143
to nove back and forth along the rack 139. A ribbon cartridge 16]6 whi ch
cont ai NS 1&4 td which tHehiermbBa 42 tstisserted.  (Ip thesrmes 163 2 APPORFUPPEY €% 403ched to
the front side of the carriage 141. The ribbon cartri_ggltfal %61 | s.replaceabl e
by openiang agibbor windingronesk66 Bteprovided. d dde dnk mbhonslfd prid Hpt frofg theibboRy
Next, the printer section 135 will be further exp|ai neg basgzg’ﬁon | GS. 21A
and Fl G5 sufifly 2drB.1651s@Bided by a:plurality pf suide R bivol 2R 1SHYQER 21 a4 2%B

explained in the first enbodinent nd th rinte ctio 5 of this
embodi mentorcht66 terghgh the congays;partien 64 sehere o nebgnhead 1975 vofifoned> OF 17 P
o o e b RS B BT LS

expl anati on, e ed to the conponents

Funct i onstbaaPeRs Ber M7 Re e Cravcare [ B BRA EFAL el RHELIS. 100 o
unctions ’ , - excep e runnrn Irection o

the carriagge. In th xpl anat i sef . : i Bed! BI6

dupl i cat eMOrePKE: %f‘?ﬁk&‘ﬁ&‘gteﬁﬁec?r ?ﬂseb Pg{’)‘g?%‘fqotgﬁsaﬁ)%w&élﬁﬂt er saction 135

will be briefly,descr.ibed. : S e/ 844 tbsheé r ont of
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carriage re are provided a running drive
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head 142, % Hne %®8%¥dr?g%g14%4gism of Fhe i nk ribbon 162. The stepping
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shown). The ribbon winding shaft 148 projects to the front of the carriage 141 to engage
with the winding core 166 of the ribbon cartridge 161.

15 Moreover, a cam gear 149 is provided in the carriage 141. The cam geér 149 is
provided with an arc-shape cam groove 150, which is off-centered against the center of the
rotation. Then, a swing clutch 151 is formed between the cam gear 149 and the output
gear 145.

The swing clutch 151 is composed of a sun gear 92, which meshes with the output

20 gear 145, and a pair of planet gears 154a and 154b, which mesh with the sun gear 152 and
which are supported to be mov-able in the circumferential direction of the sun gear 152
through an arm 153.

In the carriage 141, there is provided a head arm 155 to which the thermal head 142 is
attached to be rotatable around the center of a shaft 156. The head arm 155 is urged

25 anticlockwise by a spring 157 provided at one end side in a tensioned state. Further, the

head arm 155 is provided with a pin 158 close to the one end. The pin 158 is slidably



45 forward and reversely, is attached to the back surface of the carriage
141. The ribbon cartridge 161 includes a case 163. On the case 163,N& 2005
. concave portion 164 to which the thermal head 142 is inserted. In the case
163, arib y core 165 and a ribbon w nding core ovi ded.
The ink rig'g)oq)ﬂ’%g@gg paid out fromthe ribbon 5 supply corel;(%zga?gs“g{n ded by
a plurality of guide pins 167, and is gound around the wind core 166
t hrough the concave portion 164 where the thermal head 142 is positioned.
In the carriage 141, there is provided an output gear 145 attached to an
out put shmdettedio the bem gtoppeil SQjofithe cam geeB,149nd a | ar ge- di anet er gear 146a
meshes with the output gear 145. Moreover, a snall-dianmeter gear 146b
provi ded coaNext, the operationt bithe prinfer srtionet 3 willdwrexplamgd.1 oo thesstandbyseR « he
drive gear 144 that nmeshes with the rack 139. The drive, gear 14 shes
Wi t h t he foi thbprintmgrtieraiiogethe carigze Idd staps &t the Jomp ppgtionwhigh $FTAm4Re 148 i s
provided coaxially with a rotating shaft of the ribban winding gear 147
t hr ough awpperendappsipuincthe mesing rangs R the rmpRIng Paib rhich 15 dermgd %@‘F% e‘%&%‘
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carri age 298" i'S - pr OV arm 155 to whi ch the thermal head.

142 15 403hbAPPd 8 8ok QiR Er 4O1GateAn 8RMNIBEN AindinglinblionSfihe The head

arm 155;1 i's urged anti cloc se by a spring 157 provi at one end side
in a tensinrst o8 iR Hbol Widd¥y geat 147, aklEAd il bbbaT 62 paiooyirsie themupplya pi n 158
cl ose tosfto%gi gge eﬁ.boThe pi ng 158 is slidably 1 4 NOv 2005 WD 03/091035
PCT/ JPO3/ Qpé 6> is sequentially wound around the winding core 166.

Further, the sun gear 152 of the swing clutch 151 meshing with the output gear 145
rotates, and the planet gear 154a on one side approaches the cam gear 149 and meshes with
15 this. Due to this, the rotation power of the sun gear 152 is transmitted to the cam gear 149,
and the cam gear 149 thereby rotates clockwise, and the head arm 155 rotates anticlockwise
around the shaft 156. As aresult, as shown in FIG. 21B, the thermal head 142 moves to
the print position which abuts the optical disk 170.
A tooth omitting portion (not shown) is formed on a part of the periphery of the cam
20 gear 149. When the cam gear 149 is rotated by a fixed angle, the planet gear 154a falls in
the tooth omitting portion and runs idle. For this reason, the thermal head 142 is
maintained at the print position.
‘When the motor 143 is further driven forward, since the planet gear 154a is positioned
in the tooth omitting portion, the carriage 141 moves vertically downward on the running
25 path and the ink ribbon 162 is wound, with the thermal head 142 maintained at the print

position. Then, along with the move of the carriage 141 and the winding of the ink ribbon



46 inserted to the camgroove 150 of the camgear 149. Next, the operatiaon
of the printer section 135 will be explained. In the standby stalé N(Worzmghe
- pri nthn?hoperation, 'élhe carriage 141 stops at the honme position which is
around the upper end position in the noving range on the | at h
which is fSYNEPIR5t he vertical 5 di rectiong As ghown I n %—éwyf%@t he
thermal head 142 is in a state where iI;7 Is |located at the print standby
position separated fromthe surface of4the optical disk 170. Wen the notor
143 is driven forward fromthis state, the output gear 145 is rotated

anti cl ockjgos@e hadt@lehltRts G fHeithgRallithd 14Mare\deiven baskd yn the\prinadada Wi generatehe

gui de shaft 138 and the guide rail 140 due to the anticl ockwi se rotation
of the driede s@paitialid4nediesinkon thietidk tithen 162r alileeg®Bse W itks,thaipkis wi ndi ng
shaft 148 is rotated in the ribbon wi nding direction by the rotation of
the ri bbomenmialgitagsfeesaroniolihe safude bheioptical disk 470, 26¢ ppafing o titlerahthene
supply <core 165 is sequentially wound around the wi nding core 166.
Further, likes perforgedto 4 predesérniived psint arga o theshrfa®of Mﬁﬁé digktHO vt Ut put
gear 145 rotates, and the planet gear 154a on one side approaches the cam
gear 149 ?g;hmrmsgewifmmaa’&akhﬁél Pue to this, the rotation power of the
sun gear Is transmtted to the cam gear 149, and the cam_gear 149
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around the shaft 156. As a result, ag shown in FIG 21B, the ther
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wound, with thether mal ntai n at the print” position. Then,
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the optical disk 170 is supported by the rotatable base 125. This corresponds to the size of
the area A.

15 When the carriage 141 moves to the lower end of the moving range and the print
operation ends, the motor 143 is driven reservedly and the output gear 145 rotates in a
reverse direction (clockwise). In accordance with this operation, the drive gear 144 also
rotates reversely clockwise, and the carriage 141 starts to move to the home position, which
is placed at the vertically upper position, along the guide shaft 138 and the guide rail 140.

20 At this point, since the ribbon winding gear 147 is coupled to the ribbon winding shaft
148 through the one-way clutch, the rotation of the drive gear 144 is not transmitted to the
ribbon winding shaft 148. By the reverse rotation of the output gear 145, the sun gear 152
of the swing clutch 151 rotates reversely, and one planet gear 154a separates from the cam
gear 149. At the same time, other planet gear 154b comes close to the cam gear 149, and

25 meshes therewith.. By this mesh, the rotational power of the sun gear 152 is transmitted to

the cam gear 149, and the cam gear 149 rotates reversely anticlockwise.



PCT/ JP03/ 05445 47 162, the heat elenents of the thermal head 142 are driven
based on the print data to generate heat, sequentially nelting ifl ey tohs
- ink ribbon 162. In response to this, the ink is thermally transferred onto
t he surfacg, of optical disk 170, and printing of a ti e like
I's perfor &)qsfggg&bredeterm ned print area on the surfacel;éoﬁ'mt%ﬂgs‘%%tical
disk 170 within 5 the noving range ofsgthe thermal head 142. Referring back
to FIG 18, an area A on the rotatabl e base 125 shown by a broken |ine
i ndicates the position of an area corresponding to a noving range where the
t her mal headThehd8y tieverrsshetmatidhaf the eam gt 143, theolread ame 45 Jrotatesarandites ni ned
containing position in the case 101. Awdth Wcorresponds to a wdth of a
heating ehsftrEs6 clockiwiserandfis mireedtupeto ixel prind standhy pesition. 5 da addifian e topth
corresponds to a distance where the thernmal head 142 is novable. Moreover,
an area Bmsttingmottiongndsshisen is fommed an Fpat of @e peripheryiad she.cam 85AF 14 ea, whi ch
Is a short strip shape, where printing is perforped to the optjcal disk
170 on t Wéheartbacom geasd49 ratateot 3 ixgd @iggel@“ﬁ@th‘%m%ah]ﬂfﬁerlg%ﬂmwsmerot atabl e
base 125. This corresponds to the size. o the,area A. 15 \Wen the carriage

f

141 novegrinbstadbypesitien diecpleret ge 1dR falls iy the gmittipgpartion d rps IIElprer ation
ends, the notor 143 is driven, reseryed| nd t out put lg?aro 1§1E>t£9t ates in
a rever Hfteaithecplanes gear dpHrfe @éﬁ?omﬁ%ﬁ‘ﬁﬁ%ﬁ ?aﬁ%ﬁqi SLESEFAEIPh, the
dri 144 a3l t t I K i ' . 141
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itjon, along t i d haft 138 dth id il 140. 20 At
LhPe oy hereiede ARt S AEETHE g gear 147 1o coupled fo the ri bbon
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clutch 151 rotates reversely, an anet gear 154a separates fromthe

cam gear Alind HiRicafdi& 17078 P, RhRN fercd Mllch @iedarriapé D4 T psteivechyose to the
cam gear lfgé?esgnc}hzgﬁ‘rreshes therewith. By this nesh, the rotational power

of the sup.gepss &Q, kid & frRA6KH] boeFlcieft betwien desbaglearfatelf thaixk iifbendé gear
149 rotat'es reversely anticlockwi se. 1 4 Nov 2005

and the thermal head 142 isi[-]. Moreover, a frictional coefficient between the carriage

141 and its running path, that is, among the guide shaft 138, rack 139, and guide rail 140 is
15 1°[-]. Force F[N], which is required to cause the carriage 141 to run vertically downward
at the print operation time, is expressed by FIN] >@ +1°) N[N] - m[Kg] g[m/s?]. Here, g
represents acceleration of gravity.
In this way, printing is performed when the carriage 141 moves vertically downward
and the mass of the carriage 141 thereby acts on the vertically downward direction. For
20 this reason, it is possible to reduce force F that is needed to move the carriage 141.
Accordingly, it is possible to reduce a load on the motor 143 for causing the carriage 141 to
run, and the motor 143 can be miniaturized to make it possible to reduce the power
consumption at the print operating time.
This printing apparatus is connected to the computer apparatus by a2 communication
25 cable., and performs printing to the optical disk 170 upon reception of transfer of print data

such as a title and the like relating to data, which is input, edited and recorded on the optical



WO 03/ 091035 PCT/JP03/ 05445 48 Then, by the reverse rotation of thE ﬁ@niﬂﬂ‘i
gear 149, the head arm 155 rotates around the shaft 156 cl ockw sje zgl drs
. moved up to the print standby position. In addition, the tooth omtting
portion (n is formed on a part of the periphery gear
149. V\heng‘{%@%gﬁ‘?r# gear 149 rotates by a fixed angle and Tlh}taﬁgégrrg head
142 returns to the 5 print standby pogdtion, the planet gear 154b falls in
the omtting portion and runs idle. After the planet gear 154b falls in
the omtting portion, only the carriage 141 noves to the hone position in
a state tixRt170 bethebenpater dppardtud. 4?2 i s mai ntai ned at the print standby
position by the reverse drive of the notor 143. FIG 22 is a view show ng
the rel ati oriahthippudtingeppaatas; thergeawherp printing is agéormed to thg optical diskdd(ned t hat
mass of the carriage 141 is n{Kg], power by which the thermal, he 142
presses bjenopiritpedcessinglis aaes shopn byagaark FhinfldEe B whv Beh the garpiage ?‘g’ge 141

' een t he back

receives by power Pis N[N, and a frictional coefficjent bet
surface of thelpeniensectiorplRSimonss alopg therppning path gpd emﬁ?@ 1143[15 Vor eover,

a frictional coefficient between the carrj 141 _and its- runni pat h,
that | tepufegmithppript PRREationathe ratational basg 1':’:§gf,e the, Y b@u Hers, aﬁcc‘lrlriiﬁ‘g?g 15 1

"[-]. Force F[N,.which |s required to, cayse the c I age 141 to run
verti cal It@e%ﬁﬂ\%ﬁkdmé@‘{sﬁgﬁﬁﬁ?ﬁ‘the I the Fospn ,S‘ef%g‘expressed by F[N >(1

1"y N[N -. nf K m s2] .. Here, : ' avity. |
Chi s vy priohs ghse Fed Bietrinhish Rpsarb REb F5 BhioRrGEne sliabe o dtigy V- 11
d d . and.t f.t.h ] : , ticall
Gowmaar o ditrdayviisn B rishRE pFR! e Rlior b i ARV rfh fetBualion vt B2 1Y
that i t ay AL B Veondeld dostd ible t

oauce a EodRD on b M dibobhai s I kor iy R deeoddd gofidhiss B € 10
the mojQr %Ee‘aa”c@&dik%@&é&&ﬁ&%éie%f%&%miﬁbnﬂ%aé%i 19585 bshdueisuBRelbE POVer

consunpt iFon the print operating tine. This printing apparatus is

connect edyd Gdcibn SRUPHLEI hERRARA UHithY1 R, communi cation 25 cable, and
perfornms printing to the optical disk 170 upon reception of transfer of

print data fughk asn a1¢.i 18 sBowidielpbitibn &fthe aleathes thopritaing fordisechnd s i nput ,
edited and recorded on the optical

portion is performed after the printing for a first portion in the area shown by the mark B.

As shown in the figure, after the first printing ends, the rotational base 125 is rotated 180° to
15 perform second printing, thereby making it possible to provide printing to the position,
which is the opposite side of the label surface that sandwiches the circular hole 171 of the
optical disk 170.
As explained above, in the printing apparatus according to this embodiment, there is
provided the printer section 135, which performs printing in such manner that the tray 121 is
20 vertically placed to support the optical disk 170 in a vertical direction and the thermal head
142 is vertically moved from the upper to the lower against the vertically directed tray 121.
This makes it possible to contain the tray 121 and the printer section 135 in ﬁe box-shaped
case 101 with the small bottom area and the shorter side at the top, so that the installment
area for the apparatus can be reduced.
25 Moreover, the printer section 135 performs printing in such a manner that the thermal

head 142 is moved down to the optical disk 170 supported on the tray 121 when the carrigge
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apparatus. In this printing apparatus, the area where printing i "p Q\fc?qu?ed
. to the optical disk 170 by one print processing is an area shown by a mark
Bin FIG the carriage 141 of the printer secti es al ong
t he runni n%% ?déﬁd the termnal head 142 is driven 5 topgg#‘%g/?rﬁ%/he print
operation, the rotational base 125 of ghe tray 121 stops. Accordingly, the
optical disk 170 stands still and is held on the rotational base 125. In
the case where the printing is perforned to two portions on the surface of
t he opti dall malies kerfigdlly dolvawatdhaorg thetrapd2ht i Hog thiswessont it és pessible toirzduges
driven to rotate the rotational base 125 180. Then, after the rotational
base 125 aslbapen themiater 143 féwrausing Semariaged41 orrun By 1e qfdler weightdf theont r ol of
the rotation angle of the rotational base 125 is conducted based on the
det ect i orcagiagndftl attbepriniepearmtiog timen Aapardinglyathe metard AR cen beminfatyrized shows
the position of the area where the printing for a second portionis
per f or nedo atake it poswblp t9 redugecthe BOWEr COPFIEPLEBr t i on in the area shown by the
mark B. As shown in the figure, after the first printing ends, the
rot ati ofal bé&Ewrthembpdinegtlat ed 180 to 15 perform second printing, thereby
making it possible to provide printing to the position, , which is the
opposi te si dén(FP‘PlfaH%“q"d’b‘ﬁlbe%‘fePé’ég“et & APRFTANISRRETS fEATEPECIIOIRE hol e 171 of

accor of nPGHeR A B RRs gPHRRE Coh B anre o pappaad LR HRERREREL, 105
bl aced to SubRore  nedhpteh BSdBERGte it BL b B Bl ob b eping s 22! 1Y
he vor i My Ede 1B G bRl O CS (PP Possibl 6 to cantain he
Smal | 88t £ om P S oF B e e P e i nst al | mont

area for the @npaealdthsele barihaoMeaidy dBeciMR bRy Bfint dpBRtiRg ik & difeeit on 135

perfornms printing 1 n such a manner that the thermnal
as mentioned above. Additionally, the same reference numerals are added to the same

components as those of the third embodiment.
The printing apparatus of the fourth embodiment also includes the case 100 with the
15 shorter side at the top. The tray 121 is vertically placed in the case 101, the optical disk
170 is supported on the rotatable base 125 in the vertical direction, and the printer section
135 is provided to the tray 121.
In the printer section 135, the home position of the carriage 141 is set to the lower end
portion of the printer frame 136. When the carriage 141 moves vertically upward from the
20 home position, the thermal head 142 is moved to the print position to perform printing. On
the other hand, when the carriage 141 moves to the upper end portion of the printer frame
136 and the printing ends, the thermal head 142 is moved to the print standby position to
move the carriage 141 to the home position.
In the printing apparatus of the fourth embodiment, there is provided the printer
25 section 135, which performs printing in such manner that the tray 121 is vertically placed to

support the optical disk 170 in a vertical direction and the thermal head 142 is vertically



head 142 is noved down to the optical disk 170 supported on the tr%\}@glms
when the carriage 1 4 NOV 2005 WD 03/091035 PCT/ JP03/ 05445 50 141
- vertically dowward along the tray 121. For this reason, it is possible to

reduce a he nmotor 143 for causing the carriage by use
peaple ot

of the weig 0 carriage 141 at the print operating

Accordingly, the notor 143 can be mnigturized to nmake it possible to
reduce the power consunption. 5 (Fourth enbodi nent) An explanation will be
given of the printing apparatus where a carriage noving direction at the
print opeanaetedfmni thatowes taliht ippernpaias theoveptinally diredtedhtrash 21t hiSimilasrid8wi nent .
FIG 23 is a side view show ng the structure of the main parts of the
printing thiphambédimentasimasritlis pgssitde toeonfain the Kay Abbaidpsinter 136 imthe box-
configuration of this printing apparatus is the sane as that of the third
enbodi mershagedeeset 104 iwith théshortar silaiatdhatopi seghatithecinstplbmentarqafer the ppRardPer at i ng
tinme is different as.nentioned above. Additionally, the sane reference
nuner al s eandezefiead. t o t he sane conponents as those of the third

enbodi ment. The printing _apparatus of the fourth enbodi nent al so includes
the cas8 100 Fifthgmbodimeaty shorter side at the top. The tray 121 is

vertically placed in the case 101, e opt.ical dis 170, i s.supported on
the rotat abl &nsxBlanation "Yq%%PHEXt\%‘chioggﬁep f plég::mpa{ﬁmsgﬁamg&}ée B‘?Ifst?ﬁpsg?mélect i on
135 is provided to the tray,121. In the_printer section 135, the hone
posi tion ?“f‘%vés@ﬁrﬂ?q“&@]eheﬁﬁo’?@n@tyt?gerf H'58% end portion of the

B R ot kg PSR B R A
B D i
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enmbodi menty, oJHRE Bortidn BY BMh&lEsh thB 8eilhg &irke of the case, and the tray 121 is movable

to the outside of the apparatus through the opening portion. The printer section 135

includes the printer frame 136 placed in the case 101 horizontally, and the carriage 141 is

provi.ded to be movable along the printer frame 136.

15 In the printer section 135, the home position of the carriage 141 is provided at the right
end portion of the printer frame 136 in FIG. 24, and when the carriage 141 moves t the left
side, the thermal head 142 is driven. Additionally, the same reference numerals are added
to the same components as those of the third and fourth embodiments.

In tth printing apparatus of this embodiment, there is provided the printer section 135,

20 which performs printing in such manner that the tray 121 is vertically placed to support the
optical disk 170 in a vertical direction and the thermal head 142 is horizontally moved
against the vertically directed tray 121. Similar to the third and fourth embodiments, since
it is possible to contain the tray 121 and printer 135 in the box-shaped case 101 with the
shorter side at the top, so that the installment area for the apparatus can be reduced.

25 As explained above, according to the present invention, the printing object is

supported substantially vertically and printing is performed to the printing object by print



25 section 135, which perforns printing in such manner that the tt&yNoV23p06S
vertically placed to support the optical disk 170 in a vertical direction

..and the thermal head 142 is vertically 1 4 NOV 2005 WD 03/091035

PCT/ JP03/ 05445 51 poved fromthe |ower to the upper against the vertically
directed t}v%osﬂpgio_ss Simlar to the third enbodi nent, si nc'éc'ﬁ/{m:f/%“bsossi bl e
to contain the tray 121 and printer 1 I n the box- shaped case 101 with
the shorter side at the top, so that the installnent area for the apparatus
can be reduced. 5 (Fifth enbodi nent) An explanation will be next given of

t he pri ntrhdgs,ap et dielsharoof thgariphmtys maht Brdydaeing dre suppat memsesd pfie t her mal
head horizontally to performprinting. FIG 24 is a side view show ng the
st ruct ur enezhs tdnbemaducef & o with & healpinstaliieny spgrpar Momeovemthe@ridt hegd iso t he
fifth enbodi ment. The printing apparatus of this enbodi ment includes the
10 case hfiévediform thhappérdo therdowérdhgaiast theprinting objericsupparted sptistangiallper t i cal | y
placed - in the case 101, an opening portion is formed on the ceiling surface
of the cassicaintd peformpaiptingly thermed (ransfes prining tnd beliks. dAFresfefapfar at us
t hrough the opening portion. The printer section 135 includes the printer
frame 136viirhiseenvind thmore the pripthead gan befegreaged, andipQWrs consumPHAbathy | s
provi ded to be npvable along the printer frane 136. 15 In the printer
section BBt opesgingdirae paterPdedi the carriage 141 is provided at the right

end portion of the printer frame 136 in EFIG 24, and en the.carriage 141
moves t the [LB§presegtpyentignds paElimigd tﬂgﬁc?f%ﬁ’?e?t?nﬁ&’%%}mﬁ‘b‘ﬁiaf‘?onal ly, the

sanme referepce nuneral s.are adde t.he sane conponents as those of the
third ancFPPﬁiﬁ“Pﬁs %ﬁtﬂﬁ‘?‘ﬁﬁ?ﬁ%s mf"}‘lg? W%%Sflryrmsﬂggappar atus of this enbodinent,
there is provided the printer {] : ' inting in
such manner \t\éﬂ%\?xaﬂﬁ’ S f&a@rsﬁeﬁmﬁggﬁ%%{bﬂ%‘g e oL e%ﬁt%)ﬁ%%géérztﬁrdtﬂ{?e opti cal
disk 1 L Qs i . g tJ th | Whheontal ly
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For example, it is possible to use a magnetic disk such as a flexible disk, and the like, an

optical magnetic disk such as an MO disk, and the like, and optical recording media such as
MD, CD-ROM, CD-RW, DVD-ROM, DVD-R, DVD-RAM, DVD-RW, DVD+RW, and the |
15 like in addition to CD-R shown as an example of the optical disk.

The aforementioned embodiments explained that the program for executing each
operation was stored in the ROM 72 of the printing apparatus. The storage medium of the
program is not limited to this and any medium may be possible. For example, other
storage media such as an IC card, a memory card, and the like may be used. Moreover, the

20 program is stored in a hard disk of the personal computer 68 or the storage media for
external storage, such as a floppy disk, CD-ROM, CVD-ROM, and the like, and the printing
apparatus may be controlled through the personal computer 68. Or, the program may be
carried by a carrier wave which can be run on a computer to supply the program to the
personal computers 68 and 183, so that the printing apparatus may be thereby controlled.

25 In the aforementioned embodiments, the plurality of convex portions 38 are formed on

the lower surface of the rotatable base 32 and the concave portions 39, which correspond to



shorter side at the top, so that the installnent area for the app rghﬁ§ ﬁ@P
be reduced. 25 As expl ained above, according to the present inventibon"t
printing object is supported substantially vertically and printing is

performed to the printing object by print 1 4 NOV 2005

PCT/JPOS/O%@%%N%QQ ans, so that the shape of the appargfﬂgﬁﬁggﬁgggdy

havi ng the support nmeans and print ngans can be reduced to one with a
smal | install ment space. Moreover, the print head is noved formthe upper
to the | ower against the printing object supported substantially

verti cal {ng chiveR @oftioRsBRraraWotmer] drythe neppoet trayrsan $foseves thestaguEfeRt e | i ke.
As a result, force, 5 which is required to nove the print head, can be
decr eas eghad@ihe ofher@ty aonsd nNanmy,dbe pliwalityoficoncayp periionhgay beormsé ope
reduced. The present invention is not limted to the aforenentioned

enbodi me tegowasotfacam kieratatableshasedR ansithe Fenvex ppsionsywhich corsirond fq 1?\7
possi bl e. For exanple, the first enbodi nent_ explained the exanple in which
t he recocaticae pbtionsdinayrbeformpdomhie SEpNOE 8 ct was the optical di sk.
However, the recording nediumas a rintin objgct Ls Egkglinited to the
opt i cal5 di sKn therrforgmentioned eenbadimeats; ‘gﬁf-‘?f-’é’?“ggee}% 5 aghere P nple, it is

possi ble to use a magnetic di sk such as_a flexible disk, i ke, an
optical mufasecs the mtaRrblebase s EOWEFSTH E@Ct%mcfﬁ?‘-‘ﬁ 38 F’?*‘R’i’,e a&ﬁeggdo%{lﬁ% al
recordi ng nmedia such as MD, S}ROVI ChO-RW DVD-ROM DVD-R, DVD- RAM
DVD- RW RS RiAfacg AEHtbESBPPPE Fa¥de i n addition to CD-R shown as an exanpl e of

h ical disk. Th f J d i ' e,
for executi B RAFeRGpErIR T ONEG, BF BNTTI PheonERpBbs 38 Rl e foifeal 00T am
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any nedi §fh exanp storage nedia such as an IC
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st or ed € personal conputer 68 or the storage nedia for

ext ernal st AL ages,ns 4 hredSimitdldnARONpp SlffactBr MOMppoMikaFGihaytechdshiblel i ke, and

the printing “apparatus may be controlled through the personal conputer 68.
O, the progpan MByenlbtioned embodiments, the printer section was explained as the thermal

transfer printer. However, the type of the printer is not limited to this. For example, this
may be configured by the ink jet printer.

15 The aforementioned embodiments explained the case in which a main scanning width
W of the thermal head 142 was small to the size of the label surfacé of the optical disk 170.
However, this may be.one that corresponds to the diameter size of the optical disk 170.
Additionally, in this case, since the optical disk 170 is circular-shaped and the printing is
performed in this range, the driving range of the heating element column, which drives the

20 optical disk 170 to the sub-scanning of the thermal head 142, may be controlled.

The aforementioned embodiments explained the thermal head 142 was moved to the
tray 121 which was in a stationary state. However, the thermal head fixed ata
predetermined position is driven to be heated and the tray, which supports the optical disk, is
moved to the thermal head, so that printing may be performed.

25 Various embodiments and changes may be made thereunto without departing from the

broad spirit and scope of the invention. The above-described embodiments are intended to
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programto the personal conputers 68 and 183, so that the printing
. apparatus may be thereby controlled. 25 In the aforenenti oned enbodi nents,
t he plural | f nvex portions 38 are formed on the | e of the
rot at abl e B@i%ﬁgﬂﬁgnd t he concave portions 39, which corﬁ%@%gﬁ%&%g§1 4 NOV
2005 WD 03/091035 PCT/ JP03/ 05445 53 tlgg convex portions 38, are formed on
the support tray 5. However, the structure nmaybe nade the other way
around. Nanely, the plurality of concave portions may be forned on the
| ower surllieetedlie grigent nvertiab] wot kelimit 9@ sgope afitee presentiRventign 1 | BIFSCORM ch
correspond to the concave portions, may be fornmed on th% upport tray 5. 5
In the afbbthepeestitimesitiontssliowrhy the attachefl cladms w3fhes than the £ P‘z'-mggﬁered to the
| ower. surface of the rotatable base 32. However, tﬂﬁ nict% n sheet 40
may be adhscexmodifications mpgewithin themeandng qfifd eguiyplentot BSOhthe ¢ e
af orement i oned enbodi ments, the plurality of convex rtion 38 nmay be
formed omventien sk within theghgims asedo be g fo e inAhe SCoRF OLBEPIFSPYt abl e base 32
and which is subjected to 10 pressure by the thernmal head 58 as shown in
FI G 155 imtsntioRer, a case in which the convex portions 38 are forned on the

f f the, t, t 5 i bl.e. ti d
enbodi nont o, TERAPHHAHRLE PetstendRAnEt PGB APRRELaL \oirsopiar A AeeE ToTC L o
inter. Ho the .t f th it i hIH i F
T L s e S A fon P
f tiqQn nbodi . Y ! i ) ' j j [
WA T B, G el A iRy TOH B SREMROORT 2t ace
of the Op.ltgl Sake l?e{t%ﬁ éﬁjpégft:atiok%)ﬁﬁtliﬁgfgorétm RerfR by P ereREtEn ith _aﬁtirétz.r responds to the

di anet er Z€°0 Ica 170. Additionally, in this case, since

t he opt} i (0 kG Cl rcul ar-shaped and the printing is perfornmed in
this rggg@ﬁusﬁkﬁéﬁgﬁﬁ% ng range of the heating el enment colum, which drives

the 20 opti C%lﬁg &? i 7ol dcbsddy o SESPRisaE ilentibe, it heposiblenwaptotiéz,a my be
controll ed. e orenenti oned enbodi nents expl ai ned the thermal head 142

was mvedprirﬁné Bfparatus with a small installment space.

Moreover, according to the present invention, it is possible to provide a printing
apparatus whose consumption power at a print operating time is small.

16 Still moreover, according to the present invention, it is possible to provide a printing

apparatus capable of efficiently performing printing to a plurality of portions on the surface

of a printing object with a simple apparatus configuration.



tray 121 which was in a stationary state. However, the thernmal head fixed2
at a predetermned position is driven to be heated and the tray, drki OV 2008
supports the optical disk, is noved to the thermal head, so that printing
may be perforned. 25 Various enbodi nents and changes nay be made thereunto
wi t hout departing fromthe broad spirit 5zsmd scope of the invention. The
above-descri bed enbodi nents are intended To 1 4 NOV 2005 WO 03/091035

PCT/ JP03/ 05445 54 illustrate the present invention, not to limt the scope
of the presepkAlMSention. The scope of the present invention is shown by
the attached clains rather than the enbodi nents. Various nodifications
made within the nmeaning of an equivalent of the clainms of the invention
and within the clains are to be regarded to be in the scope of the present

S invention. Thifs applprigght g? hfathgeeehpPRingapanese Patent Application No.
2002- 127123 filed on Apri g 2002 and Japanese Patent Application No.

2002- 158983 fi l eﬂr}gq- j i b lbgatd.pn, L35,

dr awi ngs and su(as(iJj Pgﬁhﬁ%aeﬁ%f%(%%gi’ur}el h?ﬁ%g%ﬁ@gg%g?gzefbggg%;%%rﬁha%
Applications i.s incorpprated.herein by reference in its entirety. . 1

haust i A e 3Bl AR rung el s Rl s el S iR Rase
invention, it is gossi ble to provide a printing apparatus with a small

i nstal | nent @3&33.)§l\/breover, according to the present invention, it is
possible to provide a printing apparatus whose consunption power at a
print oper ati ng rofationidsivermeans (45, 529) for duviag\said retatablelibage (32,t126) po esent
invention, it is possible to provide a printing apparatus capabl e of
efficiently foggteorming printing to a plurality of portions on the surface
of a printing object with a sinple apparatus configuration. 1 4 N OV 2005

55 CLAI MB: print means (56, 58) for printing predetermined print data to a
10  predetermined area of the recording medium supported by said support means
(5)and
control means (70) for controlling said print means (56, 58, 141, 142) and
said rotation drive means (45) to selectively operate in a manner to control said
print means (56, 58, 141, 142) to operate, then control said rotation drive means
15 (45) to operate, and thereafter control said print means (66, 58, 141, 142) to
operate thereby to control printing to be performed to plural portions of the
recording medium.
2.  The printing apparatus according to claim 1, wherein said print
means (135) includes a print head (142), moves the print head (142)
20 substantially vertically along the recording medium supported by said support
means (121), and drives the print head (142) to perform printing to a

predetermined area of the recording medium.



1. A printing apparatus conprising: support neans (5, 121), having
rot at abl e base (32,125), for supporting a 5 data recordable redd*HﬁY]gms
medi um substantially vertically on said rotatable base (32, 125); rotation
drive nmeans (45,129) for driving said rotatable base (32, 125) to rotate;
print nmeans (56, 58) for printing predet:afrm' ned print data to a 10
predeterm ned area of the recording nedi r%supported by said support neans
(5)and control neans_(70) for controlling said print neans (56, 58, 141,
142) and said rot at ['o® PEPNG appaiatus acgordingdte|caim Zeviergiewhes said arinknner
to control said print nmeans (56, 58, 141, 142) to operate, then control
sai d rot at i anedns (E35enaved the(print heado42psehstantinllyhartcHllydfrorndhé uppesai d
print means (56, 58, 141, 142) to operate thereby to control printing to

be perfor medotthe foweRthe pribi esd of42) hedrivesor di ng medi um 2. The printing
apparatus according to claim1l, wherein said print neans (135) includes a

brint head (142)s royes phfn@abBAraadcdddl BLisHPs! RLieH Wholiidid Bk ¥

al ong the recording nmedfum's y sal d suppor neans

the T ecorti HReAB i) Ry B 182 Sibotaly esPeaiiianue Toudt 6F ng.

to claim2, wherein when said print nmeans (135) noves the print head (142)
subst ant i al 1% theuppesithe printhead 41498 drived. the | ower, the print head (142)
is driven. 4. The printing apparatus according to claim2, wherein when
said print 5 néans [hepyintity appatatupaccardingdo qldinp], wohersimaaidairing
vertically fromthe lower to the upper, the print head (142) is driven. 5.
The printi ngneppa(#35)snelades aiprinttheadl(a42), mowdsetheipting Aedd 142
substantially horizontally along the recording medium supported by said support
10 means (121), and drives the print head (142) to perform printing to a
predetermined area of the recording medium.
6.  The printing apparatus according to claim 2, wherein said print
means further includes a carriage (141) that is equipped with the print head
(142) and that moves along the recording medium supported by said support
15 means (121), and
the print head (142) moves in accordance with movement of said carriage
(141), and provides thermal transfer printing of an image based on
predetermined print data to a surface of the recording medium through an ink
ribbon.
20 7.  The printing apparatus according to claim 1, wherein said print
means (56, 58, 135) includes a print head (58, 142) that moves as pressing

against the recording medium supported by said support means (5, 121)

through an ink ribbon to perform thermal transfer printing,



means (135) includes a print head (142), noves the print head (142)
substantial ly horizontally along the recordi ng nedi um supported by N®& @05

. support 10 nmeans (121), and drives the print head (142) to performprinting
to a predetermned area of the recording nmedium 6. The printing apparatus
according to claim2, wherein said print s,means further includes a carriage
(141) that is equipped with the print hea& (142) and that noves al ong the

recordi ng nedi um sypported by said support 15 neans (121), and the print
head (142) rmve§ai¥£léﬁﬂ%?ﬂ‘§ﬁéé (R 141 nonable b a pasiiopavheregbe regerdjng and
provides thermal transfer printing of an i mage based on predeterm ned
print data troediusuissaftached/detachast toffiomgsaic dotatabid base (321 A5) landra bbon. 20
7. The printing apparatus according to claim1l, wherein said print mneans

(56, 58, 13Jositior wHere primtirignis pegfatimed&o tAd Pecdrimy MBYRM, ashieh &SSi Ng
agai nst the recording nmedi um supported by said support means (5, 121)

through an iguppbrelasy é4id p@%ﬂ%ﬁ@@(@@)@ﬁﬁ% pBht e (56, 68 M%)

57 said support neans (5, I's novabl e’'t I on

recordin dmis attached/detached to/from said rotatable base (32, 125)
and a position where printing is performed to the recording nedium which
is supported by saidr tabl e _base(32, 125), by said print neans (56, 58,
135), 5 and sa¥a'd?r8§j%1?§fﬂ%sﬁ?a§& ?3@, inghugies;aheusttiers meraberhiBdn 12€)hiveich 61,
126), which abuts against the recording nedium and engagi ng neans (41,
127a, 127b) abulkhpgainghthegesouling masiumeand eéngggimgdheans (41, 4 23ar iazk), wher e
the recording nediumis nounted. 10 8. The printing apparatus according to
clai m7, whevhicmenhpagessithdhe resortding rédiund, 26H) a isarface WHesé tied récdP@migt i on on

sai d rotatable base (32, 125)
medium is mounted.

10 8.  The printing apparatus according to claim 7, wherein the cushion
member (61, 126) is provided at a position on said rotatable base (32, 125)
subjected to pressure by the print head (58, 142) at the time of printing to the
recording medium in a range corresponding to a width of the print head (58,
142) and a length where the print head (58, 142) presses against the recording

15 medium and moves.

9. The printing apparatus according to claim 1, wherein said print
means (56, 58) includes a print head (58) that moves as pressing against the
recording medium supported by said support means (5) through an ink ribbon to
perform thermal transfer printing,

20 said support means (5) includes a support base (5), which supports said
rotatable base (32) to be rotatable around a rotation shaft and to be rotatable in
an axial direction of the rotation shaft, and urging means (36) for urging said

rotatable base (52) to the support base (5),



subj ected to pressure by the print head (58, 142) at the tinme of printing
to the recording mediumin a range corresponding to a w dth of thé& Nowvi poos
- head (58, 142) and a length where the print head (58, 142) presses agai nst
the recording 15 nmedium and noves. 9. The printing apparatus according to
claim1, wherein said print neans (56, 53) includes a print head (58) that
noves as pressing against the recording nmedi um supported by said support

means (5) throu an ink ribbon to rformthermal transfer printing, 20
sai d support rrea%? %5‘599%81% %Sﬁfgﬁ%ﬁypla%@a%)(?)méﬂldsr@;ﬁjablesbmd
rotatabl e bg(%«i ngci&qto be rotatable around a rotation shaft and to be
rotatabl e i 3%} & CMEXRQriien®(38) hwhichtprrojeshfremasaid cmedbppaging neans
(36) for urging said rotatable base (52) to the support base (5),
14NOV2005 58U a71d whishsslidg is wohtamt withfthe etherugsindasadeSdpEtking & d
rot atabl e base (32) includes convex portions (38), which project fromsaid

one opposi ngsaid onéarmoam? e mirir@ethbrroféﬁwggfﬁgrmiémof iﬁd ‘?B{ég{y?l%"gb%%éi ng

surface opposing to said one opposing surfac uring the ro

around {he. rorry saceRarorr e ficans 188) 2todfl b AT that bR etieroncn

around the rotation shaft, a opposin oncave

portions (3 j i ch said convex rtio 38) are fit at the print
operating t%@dgwﬁ%q@%rlpﬁﬁd%gﬁgc?%pgggps (gg)n gﬂ}ﬁd"’i'ﬁ'ésﬁtgt%ﬂm@% shaft.
10. The printir aggjlrat ﬁ {a cording to claim9, wherein at |east one of

10 opposi ng R4 &efha BRopgsating time dycaid pont meanatise, f8jse (32)
includes a nenber (40) having a thickness smaller than a projection height
of said con@Quipbihe eiatiasshafh cushi on property, and a friction property.
11. The printing apparatus according to claim1, wherein said print neans

(56, 58) includéf. a T printingpabrdr8iustdttiordiny &6 cRSMIY, Sidram A984&Ind bE
recording 15 medi um supported by said support neans (5) through an I nk
ri bbon 10 pephesiMg surfaces of the support base (5) and said rotatable base (32) includes
a member (40) having a thickness smaller than a projection height of said
convex portion (38), a cushion property, and a friction property.
11. The printing apparatus according to claim 1, wherein said print means
(56, 58) includes a print head (58) that moves as pressing against the recording
15 medium supported by said support means (5) through an ink ribbon to perform
thermal transfer printing,
said support means (5) supports said rotatable base (32) rotatably, and is
movable to a position where the recording medium is attached/detached to/from
said rotatable base (32) and a position where printing is performed to the
20  recording medium, which is supported by said rotatable base (32), by said print
means (56, 58), and
either one of opposing surfaces of the support base (5) and said rotatable

base (32) opposing to each other includes convex portions (38), which project

from said one opposing surface and which abut against other opposing surface



hermal transfer printing, said support neans (5) supports said rota @PI
Lage (32) rotat abloy, andgi s novable to a position where the reco?élﬁ 2305
medi umis attached/ detached to/from said rotatable base (32) and a _
position where printing is perfornmed to the 20 recording nedium which is
supported by said rotatable base (32), by *8aid print neans (56, 58), and
ei ther one of opposing surfaces of the support base (5) and said rotatable

base (32) opperAGSNg to said lnetdpposimesurtase, @08 \RHIAPELBEERA(BDresstibdy
pr oj ef:t )frgm sai d one opposing surface and whi ch abut™ agai nst oétﬂﬂer

. , . . . ¢
opposi ng sur fthegriht Aeh@YP05 59 opposing to said one opposing surface, a
apBorti gn subjected to pr%gsure by the print head (58). 12. The printing

ot at abl e base (335 a1 eAY apPRhE SdriRbdb iy, £ BTelT R 18e188 e ans
. . . . : N h

bther it he heaoflch Sl FiaBbie bl UrVeR to beiibtalid by SRS ppieraine

[ ' i i tati drive neans (45) includes a
i ve ot Br _(TESNEHE) arSa Qg AreRET S the RBMhNeaR &5) ars)onekite o ach <
power of the drive notor (45) to said rotatable base 10 (32). 14. The
printing appéﬁ@@ﬂﬁtB@é@EGWWQatGFEmapnﬂbn.further conprising detecting
nmeans (64, 65) for detecting kinds of predeterm ned print objects

supported by sai d3sufjer primemraprptusvdueoeding to tRirkal X wHErEIR daidBéta8ok 5)
suggorts a ?‘/i rst print object and a second print object selectively; and

sai d control drwemsesrd 4@%@9@&’8'&%@9\?&? ?ﬁgsﬂoda 9%5?‘&5?1%%%% V{@?@S (45)

and said print nmeans (56, 58) when said detecting ans cts
t he gear (46) that transmits power of the drive motor (45) to said rotatable base

10 (32).

14.  The printing apparatus according to claim 1, further comprising
detecting means (64, 65) for detecting kinds of predetermined print objects
supported by said support means (5),

wherein:

16 said support means (5) supports a first print object and a second print
object selectively; and

said control means (70) selectively operates said rotation drive means (45)
and said print means (56, 58) when said detecting means (64, 65) detects the
first print object, and stops operating said rotation drive means (45) and

20  operates only said print means (56, 58) when said detecting means (64, 65)
detects the second print object.

15.  The printing apparatus according to claim 14,

wherein the first print object is a disk-like data-recordable recording

medium having a predetermined diameter, and the second print object is a



first print object, and stops operating said rotation drive nmeans (45) and
20 operates only said print neans (56, 58) when said detecting nmganso( 6z
65) detects the second print object. 15. The printing apparatus according
to claim14, wherein the first print object is a disk-like data-recordable
recording nedium having a predeterm ned divaneter, and the second print

object is a 1 4 NOV 2005 60 rectangular paper material whose one side has

subst anti al | yreatahgukarl 2iper hateriallisody Sﬁgﬂbmﬁ&@tmll fa sérﬁeégft\gﬁﬁiéét i ng

met hod conprising: a supporting step of rotatably supporting a

recordabl e r apgfbdctermindadidMeiitostantially vertically in a printing
apparatus; a printing step of printing predeternined data to a

predet erm ned ar of : ecording nmedi um supported in said supporting
step; and a rot aﬁlghg %PhBﬁr(]é ”}egf’%q Fﬁ@p{'ﬁwgr ecording mediumup to a
predetermned angle in.the printing apparatus, 10 wherein said printing
step and said rof qpl‘?&%lgeﬁegrcﬁ r%fé‘F%&Y BUBPYtiag écdatadecordable wecardifgsai d
printing step, said rotating step, and said printing step to perform
printing Po ApHiHPE$yhsiapiiallyoerticaly inm privdingeappadatog; medi um  17. The
printing nethod according to claim 16, wherein said printing step includes

the steps of: 15arinting stepof ptintirepprededtmined abRMO #platieterntihealdrya 8F ong
the recording nedium supported in said supporting step; and driving the

print head (14@edordipg rhadiem §uﬁ$bﬂéwin3§a¢@shﬁp&‘ﬁﬁ§_§3@dpc{rfdmi hg to a

predeterm ned area of a surface of the recording m "18. The printing

Steps of - movi ng A0SR Tea Bttt BBRiRh bitdRH B pirieeaTBRY e

recording  ,ngle in the printing apparatus,

10 wherein said printing step and said rotating step are selectively executed in
a turn of said printing step, said rotating step, and said printing step to perform
printing to a plurality of portions of the recording medium.

17.  The printing method according to claim 16, wherein said printing step
includes the steps of:

16 moving a print head (142) substantially vertically along the recording
medium supported in said supporting step; and

driving the print head (142) moved in said moving step to perform printing
to a predetermined area of a surface of the recording medium.
18.  The printing method according to claim 16, wherein said printing step

20 includes the steps of:

moving a print head (142) substantially horizontally along the recording
medium supported in said supporting step; and
driving the print head (142) moved in said moving step to perform printing

to a predetermined area of a surface of the recording medium.



medi um supported in said supporting step; and driving the print gfﬁg%( 2)
noved in said noving step to performprinting to a predeterniné & a
surface of the recording nedium 1 4 NOV 2005 61 19. The printing nethod
according to claim 16, wherein in said printing step, a carriage (141) that
is equi pped with the print head (142) is noved along the recordi ng nmedi um
to nove the print head to a predeterm ned position, and an inmage based on

print data is prd& debhe printisynietissd atcdifg BCQsif ek 1 hr g an
i nk ribbon. 20. A programthat controls a cg{)rrputler ?'o\nggﬂecu nezéal&gx@k\a of

data (o 5 predetor mned ar ey aetie eafipbei R g heRl BtV Bioing

data to a predeterm ned area on a ce of 'a'da

di whi ch ¢ t i all tically i
orinting apparat oo o edRRRECHE 118 chifhRead ks 2 nrbesigrmineadeiion. mp

mediumin a j rtical direction or in a sSubstantially

hori zont al d%ﬁ%\b%ﬁ%}/ %&Y/%Hpt @‘?atﬁds ?é?‘ﬂé‘ff‘f?t%? sHEfage of #hw recanding mediam ng
step of r tay’?%j bhe r?(c rding nmediumup to a predetermned angle in the
printing app "8 any g i n said printing step and said rotating step
are selectively executed in a turn of said printing step, said rotating
step, and said p£Pnt iFhBrogram thet cordrdle aramputei figesarugep! ural ity of
portions of the recording medium 21. A printing apparatus conprising:

support means (52 slerdf stbeng predetemhinedPrmtbage (32, 125), for supporting a
20 data recordabl e recordi ng nedi um substantially vertically on said

AT ot HEP e R o Bkl
surface of a data recordable recording medium which is rotatably supported

10 substantially vertically in a printing apparatus, by moving a print head (142)
along the recording medium in a substantially vertical direction or in a
substantially horizontal direction and by driving said print head (142); and

a rotating step of rotating the recording medium up to a predetermined
angle in the printing apparatus,

15 wherein said printing step and said rotating step are selectively executed
in a turn of said printing step, said rotating step, and said printing step to
perform printing to a plurality of portions of the recording medium.

21. A printing apparatus comprising:
support means (5, 121), having a rotatable base (32, 125), for supporting a
20  data recordable recording medium substantially vertically on said rotatable

base(32, 125);

rotation drive means (45, 129) for driving said rotatable base (32, 125) to

rotate;



62 print neans (56, 58) for printing predetermned print data to a
predeterm ned area of the recording nmedi um supported by said squp@@vn%@gs
(5); and control neans (70) for controlling said print nmeans (56, , ,
5 142) and said rotation drive nmeans (45) to selectively operate to control
printing to be performed to plural portiaas of the recordi ng nedi um by
alternately repeating operation of said print neans (56, 58, 141, 142) and

operation of sai grint oiedris(86068Y R HRiRfAg bfedetermined print data to a
predetermined area of the recording medium supported by said support means
(5); and
control means (70) for controlling said print means (56, 58, 141,
5 142) and said rotation drive means (45) to selectively operate to control printing
to be performed to plural portions of the recording medium by alternately
repeating operation of said print means (56, 58, 141, 142) and operation of said

rotation drive means (45).



