'20 SEP 2005 1 DESCRI PTI.ON *166166* PRI NTI NG APPARATUS, PRI NTI NG METHOD, AND

PROGRAM 5 Technical Field The present invention relates to a pri gtdt S?P 0
apparatus and printing nethod for printing information such as |62 a?nd
the |ike of data recorded on a recording nmediumon the surface of the

recordi ng medi um such as an optical disk and the |like as T j ect.
Background Art 10 Conventionally, the applicant of the prnwﬂmmmmwmmmm tion
has proposed printing apparatuses i atitle of an opt,jcal disk
such as CD-R (Conpact Di sk-Recor da@%@ﬁﬁﬁgk\ls surface, and halgéqgol d such

printing apparatuses in Japan. This type of printing apparatus includes a
tray that supports a disk and a printer nechanismthat perforns printing

to the disk sup tr ray is noved to 15 an external
section of a mWﬁ%?M%€%T%§MT@QWP%@&WH ation. The
printer mechani smperfornms thermal transfer printing to an optical disk,
which is supported on the tray provided at a predeterm ned position in the

mai n bad f.the printing apparatus and which is in a stationary state,
usi ng §n¥?c%ﬁuc}ar§’8 by a thermal head that noves back and forth. 20 In the

af orenent i Onﬁgq rinter nechanism printing is performed to the surface of
the optical RS9I, Iiealpe E¢laled (0 APTIREAY EPParkinG lAné printsg oretod: for arinting
effective print width that the thermal head has and a distance where the

t her mal WEIPANEYSUCh 39 & BHRand ghe dike ofrdate recopdedatn errecoxdingr wedighy on ithe a
case where_a user desires to provide printing to a plurality of 25

por t i onsSBfcER ﬁ@dﬁ?"éé’é‘g(m%fb‘ém syeh aane)ptichl diblearsbthiedike asla pkintiyg dhijectpr i nt er
mechani sm the user nust .carry out the follow ng operations. Nanely, the
user oncBaghgsrd Atie tray out of the *@0002* -

10 Conventjonally, the applicant of the present application has proposed printing
apparatuses that print a title of an optical disk such as CD-R (Compact Disk-Recordable) on
its surface, and has sold such prifntihg apparatuses in Japarn.
| This type of printing apparatus includes a tray that supports a disk and a printer
mechanism that performs printing to the disk supported by the tray. The tray is moved to

. 15 an external section of a main body of the printing apparatus 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 position in the main body of the printing apparatus

RA and which is in a stationary state, using an ink ribbon by a thermal head that moves back
and forth.

20 In the aforementioned printer mechanism, printing is performed to the surface of the
optical disk in one rectangular range, which corresponds to an effective print width that the
thermal head has and a distance where the thermal head moves and scans, by one print
operétion.

Accordingly, in a case where a user desires to provide printing to a ‘plurality of

25 portions of the surface (label surface) of the optical disk by the printer meéhanism, the user

- must carry out the following operations. Namely, the user once pushes the tréy out of the

T

*G00o02*



2-0 SEP 2005 2 printing apparatus by the eject operation after printing one
portion. Then, in order that an area, which is opposite to a print AnR8 at
the first print around a hole of the disk, is made correspond 28 e

position of the printer mechanism the user rotates the optical disk on the
tray at 180 manually to be reset and turng the tray to the main body of the
printing 5 apparatus. Then, printing is perfornmed to the different portion

appar at us. PEPShE epRREREbY I <t dilEa R el P it Biprod Taedt Biget st an
St s nas R E%ondhidd Bplngh R Rt sl pinBhurCe ol patta it ude
that the usoreiod e oHIoAiinP kb SF pRPhisid, 8 ubegotass e bRk isk onehe
Bppar at us, et G Rty boh s58F Gu 35S B drhan o tenals Bednehheprining -
R s Type apeBhtal T Thh B e HhopBRE o el fren mROB Py Ascasimrit epskiigh
ends, the tog%tpr;ugit bec[hgie]ﬁct ed to the external section of the printing

appar at us 7 B¢ Pdet ach the optical disk thereto/therefrom

Mor eover, such..a. conplicated task is needed that the positioning is
performed on t 15@@{8“’@0@8?{5%@89}}3 At REERERE PERLNG it p Pa¢degiralinedaarembh thand
the tray is_turned.to the in_body of printing apparatus to restart the,
printing o%léll_’fgcte’l %tg‘fhe tlc?hglgkrlﬁa?sé te @fi?ﬂ@i enficpl giskgsistradngtillvorSinee the drea
r_edlruced. 20 .F Lﬁh@{ there conventionally have been proposed another type
of printi n@“ﬁﬁ% O PRI APeRAtIORy IS 4 limifqdesizmagainst S5t ansiae sutfask of shecdptixs]
one disqugg% h% Unexaniqﬁd %apane e, Patent Application KOKAl Publication
No. H5-2 » ELR LS # L1551 YL 18 WS 2ESBRS it eXend Prapriniuares 40 pevidenprtitg to a
printing aE)Par at %aﬁt hat nmoves a print head thereof in a radial direction of
the opti calP WL GRPIHODS ot ating the optical disk thereby to perform
printing on ,t\rll\]%@ptical disk in 25 a spiral manner, or that drives a print
head t her eof I Gage. peerrigdo tyis een{treinting apprratus,atié hy diusebd onve iéctécdhe

optical disk as raotating the optical disk and thereby perforns printing.
to change the placement of optical disk to perform printing, repeatedly.

In other words, acéording to this type of printing apparatus, every time when one print

15 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 posiﬁoning is performed on the tray to change the placement of
optical disk mgnually and the tray is turned to the main body of printing apparafus to restart
the printing operatioh. For this reason, efficiency of printing work will be reduced.

20 Further, there conventionally have been proposed another type of printing apparatuses
that print a title on the optical disk, such as one disclosed in Unexamined Japanese Patent
Application KOKAI Publjcation No. H5-238005. Specifically, such étprint,ing apparatus is
an ink-jet printing apparatus that moves a print head thereof in a radial direction of the
optical disk while rotating the optical disk thereby to perform printing on the optical disk in

25 a spiral manner, or that drives a print head thereof which is provided to be extended in a

radial direction of the optical disk as rotating the optical disk and thereby performs printing.



20' SEP 2005 3 Since this type of printing apparatus perforns printing in a
spiral manner by rotating an optical disk and noving a print heakdﬂtslgprmij
in the radial direction of the optical disk, the rotation of the optical
disk and the novenent of the print head need to be controlled together,
resulting in a problemthat such a control3is conplicated. 5 Further, this
type of printing apparatus is one that perforns printing by driving the
pri nt headthatS in.the.radial direcgtion of the optical disk and by

.ext enas ) .
once rotating the® t@’ﬁﬁ?’%%f’f BYRROE ApRATATHS REFLQrgns: IMiing in 4 Spifgl maspaetdiumtatinge
rotational speed at. .a position close to the center of the optical disk is
di f f er ent fa?‘OOr%?’f’?}e&l%F@f)‘iHB}ﬁmgaéEH“g‘?a"a f 10 B4 radighdivecton of the opderldisk, the
Sinceam)vi{gigIP ad is low at the position close to the
p

/ spee tot.tgﬁpfgintdﬁle \
center, 10 Pt PESYE PgtrefRRETHSRt &f st Rtk clipad @sed rtar be contrdiled,

t he noving s d to . the prin head is high at the position away fromthe
center, so t?geiferareﬁqlhg “f’égﬁ’lﬁ’ erg\fb(aﬁsq cwafe] isypomplicgpd.ai ned. For this
reason, it is necessary to performspecific print control to equalize print
density at the BHE?rt ?}Bg tyRe- ¢hRrRRY aPPagAtE®EY Piemthet perfernuppiintalg by skiving the
resulting in consjderable conplicated control.- 15 Moreover, since it is
necessary tpgnbglf"l‘ M3 eRendinatiedgadipl dirpasionotf bptoptedl disksindaing ohérerotatinigve of
print head at. the same tine, a drive power supply nust be enl arged.
Di scl osure OBflcﬁlrfg%l"nt iSiForHNS ) B PERtingeppsraies the fotatemtl greed at b @opitioniclige a
printing appgratus and a printing nethod capable, of perform ng printing
to a plural {8 GRHEE thepiticghdigk dudiffgeat ffonatherbtatiom gpeedat abjosition away from
efficiently wth a sjnple apparatus configuration. Another object of the
predent i nVHESIEH: | SI0Ce 2Rayingiepesd b thetriting hegshiadat asthe pasitibacloss abihe cehtbh) a
smal | - si ’]Z(ﬁgt power SUQE}L}%" w thout need of conplicated print control and a
pri nti ng' rétRBE resplirtifehighdensisr is obfained. ofConkreryproabisnthe intweiy §p@8d it theQrint
provide a printing aEParatps and a 25 printing nethod applicable to a
plurality &fadkisnkigh @t thsrmositiongaveshj fsemshe aetterh av ity agpritit tésattanith 1k densidytih a
si npl e apparatus configuration. -

obtained. For this reason, it is necessary to perform specific print control to equalize print

density at the position in the radial direction of the optical disk, resulting in considerable
complicated contro].

15 Moreover, since it is necessary to perform the rotational drive of optical disk and the
drive of print head at the same time, a drive power supply must be enlarged.
Disclosure of Invention

An obj.ect of the present invention is to provide a printing apparatus and a printing
method capable. of performing printing to a plurality of portions on a surface of a printing

20 objeét efficiently with a simple apparatus configuration.

Another object df | the present invention is to provide a printing apparatus
manufacturable with a small-sized power supply without need of complicated print control
and a printing method.

Further another object of the present invention is to provide a printing apparatus and a

25 printing method applicable to a plurality of kinds of printing objects each having a different

size with a simple apparatus configuration.



20" SEP 2005 4 In order to attain the above object, a printing apparatus
according to a first aspect of the present invention conprising gl{p@QPtZBDS
neans, including a rotatable base, for supporting a data recordable
recording nmedium rotation drive neans for driving the rotatable base to be
rotated; print means for performing printidhg to the recordi ng medi um
supported by the 5 support neans; and control neans for controlling the

operations of t i.on.drive ans _and the print neans, wherein the
control means slgﬁg{ceﬂto\%#%}n gfe%bgi’%g%f’ﬂeapﬂ{l%g Ma&t?wc%%to agfirgt aspectof i nt
means. Accaording to thiss confi,guration, the apparatus can be configured
sinply and Bf PIEH REggon I%IPBB\%@g SURROr Wegn§sap i gragoprsdtle basepfor meppegtitga

t he pl uralicg%( of @g{)tions on taﬁglsurfa,ce 10 of the printing object with a
si npl e operSit? BROSEDIGIETHIAG mMedBum, Toflion driypjusans f9s drivimerthe tathble bbseste be
Mor eover , sigﬁ%e.the r ot atfi onr?ri\/e means for driving the rotatabl e base and
the print %R PHRt BPAREPHRE TS mENEPTHHNg: P Hlee 15BpIding mediporsuppbrirg tyhtae
support ans is_selec ivel¥ operated, the drive source of the printing
appar at us® i $PRYH I 8ad Fenteo! saans fof caniaolling ghet dpsratiohe opthie motiation dyiyeainednss
can be manuf cqth%r ed at low cost. 15 In the above configuration, the print
means may i TCIHURIRE Pranst Whasia thecantipd megnsselectively opergteadis rsdtionhizive means
recordi ng nedi um supported by the support neans through an ink ribbon to
per f or m t héPfHal® PYY8$885- printing, the support neans is novable to a
position where the recording nediumis attached/ detached to/fromthe
rotatabl e base MRFUNIIPIs icomfisurpione therappeaiahiy dag bp eotifiguredisitplyt kel dtéswr di ng
medi,um which is supported by the rotatable 20 base, by the print neans,

" and 't he r ot°8fabMonsaks Eisypostibleie perforuprining wehbpluralithbfporaibg on tha gaifas!

t he recog(ﬂiogwdi um and engagi ng neans, whi ch engages with the recording
medi um Mg akpfst withiaeimplempdiatign ae diountin sthepuintieg objdecay @i ng t o
this configuration, since the cushion nmenber is provided on the surface of
t he rot at abP@tabigskasaheMeradver, gincathiergtatiby ve neamoion tidin g theroeitahb easemmAbET
is equally 25 elastically deformed and the print head conmes in contact
wi th the sihe piet ragans fer piniting ito thegingiog objpotduppondiety thbeuporfihehtRasl presses

agai nst the printing object. Accordingly,
selectively operated, the drive source of the printing apparatus is configured in a small scale,
so that the printing apparatus can be manufactured at low cost.

15 In the above configuration, 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 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 (he rotatable

20 base, by the print means, and the rotatable base may include a cushion member, which abuts
against the recording medium, and engaging means, which engages with the recording
medjum, on a surface where the recording medium is mounted.

According to this configuration,l since the cushion member is provided on the surface
of the rotatable base where the printing object is mounted, the cushion member is equally

25 elastically deformed and the print head comes in contact with the surface of the printing

object equally when the print head presses against the printing object. ~ Accordingly,



20 SEP 2005 5 satisfactory printing can be perforned. Mreover, since the
rot at abl e base includes engaging neans for engaging the printi Ng7 @Qbg Ere 12008
the printing object is engaged with the rotatable base without fail to
make it possible to prevent the printing object frombeing detached even
if the printing apparatus.is used uprightPy. 5 In the above configuration,
t he cushi on nmenber may be provided at a position on the rotatable base

Fecor ding “ruar oSt ekl Binddt M Ghotes i The FroRbleRespArienead and
moves. Acoar By PeRiyiRh endbERie B BRRER: AR Bherintne AERGGH Tesker sudbe a
head at. t haory s e xRk FBiaR: RIBUB D ™ Eabs oRr it Hmpbont
correspondijag £ & é‘léﬁl%gifm@{\%%bgag@ﬁ%ﬁg@cﬁ@& d the length where the

print head presses again and noves. Accordingly,
when the print resses against the prinpting object, the cushion
member isﬁprmr e%@gggi’@e & i@ﬁ‘%ﬂ?’l ti)]e C@%ﬁeﬂgﬁrﬂ&aﬁf heprowided ahaaesitones then
contact w surface of the printjng . object equally, 15 so that nore
sati sf act otrré;ta%iﬁg}%n}ﬁs%& oA ec{)té? Pﬁ%srs&@rbr}‘eth? gff"f‘ﬁ-:heﬁgiahiheﬁ%%f IrENing e thedecaadipgi nt
head t hat NDVEes as I essi n%waﬁgi nst the recordi n%é medi um supported by the
support means CRAbRHHTES FOTHPOIUBR dha PR the prntherdhand & leagbhivwhere fheipainit ng.

The suppor ans _may .incl ude a. su rt base, which supports the rotatable
base to btge‘grl &rgfsﬁﬁﬁéallagg‘eﬁf&%%}n&rggfﬁw 28Hanevend to be rotatable in an
axi al direction of .the rotation 20 shaft, and urging neans for urging the
r ot it abl e base %Orfhr‘?gef‘% D omiegzation, B cudtiongsabrnis Previdedesdbe positidreon the
suppor t se %ﬁgbt he rotatabl e base nay include convex qur tions, which
proj ect fT&NF B suhpsbst REressite dydheprntiead At e tiae fipringing Ac thewkdondinpe
ot her opposi g{ surface opposi ng_ to the one opposing surface during the
rotating oﬁ’bﬁ% P JhihgFangscorgipopgmedo thsaidtingf thh prinvheadiand thir length vemresthe
around the rotation shaft, The other opposing surface may 25 include
- concave poPHPb d presses agRinghibe preosding eedpyor andbmeves: e Adcordimgly,vehenrth@print
operating %i e bsy the print neans, around the rotation shaft.
. head presses against the printing object, the cushion member is more equally elastically

deformed and the print head comes in contact with the surface of the printing object equally,
15 so that more 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 sﬁpport base, which supports the rotatable base
to be rotatable around a rotation shaft and to be rotatable in an axial direction of the rotation

20 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
project from the one opposing surface and which slide in contact with the otﬁer opiaosing
surface opposing to the one opposing surface during the rotating operation of the rotatable
base by the rotation drive means, around the rotation shaft. The 6ther opposing surface may

25 includ.e concave portions, into which the convex portions are fit at the print operating time

by the print means, around the rotation shaft.



20 SEP 2005 6 According to this configuration, when the rotational base
rotates at a non-print operating tine, the rotatable base contacfg ¢ere2005
convex portions and rotates snmoothly, and the convex portions fit into the
concave portions by urging neans at the printing time, thereby the
rotatabl e base is stably supported at the $osition with a predeternined
rotation angle. 5 At | east one of opposing surfaces of the support base and

t he rotatable i . .menher havi t hi ckness smaller than a
proj ection hei g%?&g@tﬂetmggé@ggm%é%’%? t%er@{]ag PBrPasT BYieiet 9,2 ewdPTantf r i cti on
property. i tQ i onfiguration, when the convex portions fit
into the clgﬁ)g%\?lgé %(I)ﬂr%? Ithgﬁg%a@ab?%gasp 89@?&%@ TPRYEX prtigphatEetates s thlymnd the
base throu . -having the cushion 10 property and the friction
property, g§%${}ﬁ%d$§)%g‘ttﬁta‘§%ethﬁg%caivgp?‘rs?é’P\%B¥u M%L’%H&R@dmﬁtﬂmm@ereby,
position w determ ned rotation angle.. The print neans may include
"a print hezgd'Eb ]ioka?bl%g/sgsls zsi%%rsélgg?rﬁeéiaaéé}éﬁi P%Sftgotnh‘@mi‘ B EHdgteRyinedEefption angmor t ed
by the support ns through.an ink ripbon to performthernmal transfer
printi ng.%)The éggeg’éfrs?neﬁéa?ﬁgoﬁ’%g ﬂB—Ea&B? fgﬁ SupRoEhass anfl thisaptatabledbasemay di ng
mediumis 15.attached/ detached.to/fromthe rotatable base and a position
where pri n'gﬁ? Crlfg&el %%3&?@?%? ickngss S}néaét?F HaRg nreigrtinn height ek thescoauprppertien, by
t he rotat at;)il e ;hase b{ thﬁ ptr.i nt means. Either one of opposing surfaces of
the suppor t DL RIPRehIf StILCURR BrOBEE® opposi ng to each ot her may, i ncl ude
convex portions, \Méi ch El{joj ect fromthe one opposing surface and which abut
agai nst ot her %ﬁfﬁf ngdo i PonfEusHings hgn ths conEeprItionyiisintegths uoicage poribng
porﬁi on suta{ﬁ%cgag%% EO t,oh@}reessure by the print head. According to this

conf i gur at MEHOANG B Rediereshie the sipppBhasrthsanzh ke membet heyimg thponthiobase
and the ‘{(Pt at abl e g]ahse. _ogposi ng to each other may include convex portions,
whi ch  proPERErY 2pd e Echp Pppt i ang thasotatatde hase indiectbyastably suppbrisd atdhder
opposi ng surf.ace . opposing to the one op?osing surface, at a portion

g
subj ect ed PBSHPR 84 tRe Prpdetrrmined mtatiameangles t he rot at abl e base can receive

t he pressure O’E‘ht he print head stably and equally.
. e prit 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.is movable to a position where the recording medium is

15 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. FEither
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 opposing surface, at a portion subjected

20 to pressure by the print head.

According to this configuration, since 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 oppoéing surface and which abut against other opposing surface
opposing to the one opposing surf‘ace, at a portion subjected to pressure by the print head,

25 the rotatable base can receive the pressure of the print head stably and equally.

A rotating direction of the rotatable base driven to be rotated by the rotation drive



Arotating direction of the rotatable base driven to be rotated by the
rot'ation drive 20 SEP 2005 7 neans and a noving direction of the2ﬁr$ﬂizﬂéad
may be opposite to each other in the direction at a print portion.
According to this configuration, since the rotating direction of the
rotatable base driven to be rotated By the rotation drive nmeans and the
noving direction of the print head 5 may be opposite to each other in the
direction at a print portion, no backlash occurs.i i drive
means f Qeafifdndiangotihg direttinatiitee prantdiepd MRY F(?PB?Sét&RO %@o{{@%ﬁ%w t he
rotational base is prevented frombeing slightly rotated at the print
operatiggﬁﬁkﬂﬁua§ﬂntmnﬁmsatiffgctoré printing candbe performed. The
rotation drive nmeans nay include a drive nptor, and a.ge j aving a
wor m 10 gegkcd:iiat 16 tansmifigsrasionesinest the FIAHE GECHER gf Q‘Fg&t“‘%’?ér%htsgt abl e

base. According to this configuration, the rotatjo .drgvejﬂgggﬁnhﬁﬁhudes
the dri g, gPiose ohted bhegemtion dxynmaans g BOROREEMGELY" That “tr ansni t s
power of the drive notor to the rotatable base, and th%ﬁ eé&ﬂ&ﬁﬁﬁﬁé t he
acci d?trﬂ'%y BebbiaNtodkich biher it the disbationess 8 PRRL RHEORICH™ BEOCHRAS ti me.
Accordi ngly, the rotatable base is naintained in fixeddst?tﬁlmﬁthout
fail, sq i50hRabe sRbhsbadtiomy the fomtabig basrio be 1fatefior AEER Y HE above
configuration, the printing apparatus may further conprise e%gcthﬁg means
for det gg{aitieﬂallgagéiﬁ padvehted fetah acing chghibiotatededt SheiPTHY PPEFRE W & Par e

attached to the support neans and which have a different size and storing

nmeans fof,.. L o aAWkeipeformed. advance, on print areas which are
respecti%/ag%e{gg?&tug[}{gﬁtre pl l?r@al ity of recording nmedia each 20, havi nﬁna

di fferent siﬁ%m{l;lﬁ@nqgﬂéh@ansﬂi&ﬁh&luchz)adrmdnwm@%ﬁaéﬁawa@%ﬁ? Nt area
corresponding to the kind of each of the recording nedia detected by the
det eCHip“geM%ran@mam oS tigy drivg metant, thanda@piehdse-he print neans based on
the infofiation to perform printing to the print area_ of e&ch of , the

recor di ng neﬂk@or@ﬁlgh%t}ﬁgcdrﬁighmioﬁptmpmtaﬁmm meanstip@Eudes hed PP 96 A4 i on,
any one of neans, Ich is operated by the control neans, 25 fortgﬁying
the pri n&errge%pﬁamm%gltﬁ@%ﬂ@em&ummmamemftb@ﬁmmmwit%ﬁeﬁaa_ % he
print ar

base, and this eliminates the accidental rotation of the rotatable base at the print head

ingly, i intai j ixed state without fail, so
moving time.. Accordingly, the rotatable base is maintained in a fi

15 that satisfactory printing can be performed.

In the above configuration, the printing apparatus may further comprise detecting

means for detecting kinds of the data recordable recording media, which are attached to the -

b support means and which have a different size and storing means for storing information,

advance, on print areas which are respectively set to the plurality of recording media each

20 having a different size. The control means may read information on each print area

corresponding to the kind of each of the recording media detected by the detecting means

from the storing means, and drive the print means based on the information to perform

printing to the print area of each of the recording media attached to the support means.

In the above configuration, any one of means, which is operated by the control means,

o5 for moving the print means to at Jeast the support means to perform printing in the prm’g area

and means for moving the support means to the print means, or means for selectively



ahd means for noving the support neans to the print neans,. or neans for
sel ectively | 20 SEP 2005 8 driving a plurality of printing el enpptsep 2005
included in the print head nay be provided. In order to attain the above
object, the printing apparatus according to the second aspect of the E
present invention is a printing apparatus8 which perfornms printing to a

" plurality of data recordable recording nedia each having a different size,

conprising, detectjng.neans .5 for detegting kinds of the data recordable
recor di ng FEd&2 P\‘Hﬁ%&tﬁ ngﬂntéﬁﬁ SlEPERs (i‘t“%‘Fgl lﬁﬁﬂwg‘e%ﬁ)@éyg’?%@l@@ori ng
neans for stori ng i nfornmat.ion, in advance, on Bri nt areas which are
respectivel y SBPI4e5 1 ftan, fheaboye giget, fedBinding gPRBais 2coording éhthedpcomdans f or
r eadi ng inforqa&rig?mn on each print area corresponding to the kind of each of
t he recor di*REt OERf RECtFat E‘é’?’étgo%‘j? APRUGE PERAIANS Waish BeHQIgHh Rrindlng tof phgaligans

to drive the printing 10 apparatus based on the information to perform
printing t% @E?éeﬁ?qdﬁ‘gleé?fé’a&gg H@é&ﬁ%ﬁ?ﬁég adiféerenti Y, RETEPTSIBE tefeding meanshe
pri nt prig_nti ng apparatus. In the above configuration, the printing
appar at us RagCeehReERd o fie Haa reqopirdle resemsiing mpedip, whish ereatiaghasite tes 't he
plurality of recording nmedia; and printing neans, having a print  head, for
driving t EUBTERPPHEBY: t 0 pSEEBEMEANS ey sherinminfrmatier.dn dil vapceemi print areas
support ed bﬁ/' 15 the support nmeans, Any one of neans, which is operated by
t he cont r oWDige &rpstespesHv ek wetig tha plarabity of reperding mediat anide ascontiod msapyior t
means to performprinting in the print area and means for noving the
support negAdng yfprpatipn; ant eage arist arer corsespending tostk &rtd ofelagh df theirergrding
plurality of printing elenments included in the print head may be provided.
| n 't he abowediadaterigd batthodeteqting mpeans fionytheppaingteansty difive thherintogpr i se
detectin 20 neans for detecting kinds of predeterm ned print objects
suppor t 88 #pardies bagphen therplpnmationiepesioppariting tmte peint sreppbHedchaf fther st
print object and a second print object selectively. The control nmeans nmay
sel ect i vel secodmganedia hached & theprist puetingezapperatisd t he print means when the
detecting neans detects the first print object, and may stop operating the.
rotation dri e thezhoye sonfigpsic thequinginghpppriustmaydankerwbetprisé suppettandans g
nmeans detects the second '
for supporting one of the plurality of recording media; and printing means, having a print

head, for driving the print head to perform printing to the recording medium supported by
15 the support means, Any one of means, which is operated by the control means, for moving
the print means to at least the support means to perform printing in the print area and means
for moving the support means to the print means, or means for selectively driving a plurality
of printing elements included in the print head may be provided. -
In the above configuration, the printing apparatus may further comprise detecting
20 means for detectipg kinds. of predetermined print objects suppdrted 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
when the detecting means detects the first print object, and .may stop operating the rotation
drive means and operate only the print means when the detecting means detects the second
25 print object.

In the above configuration, the first print object may be a disk-like data-recordable



25 print object. In the above configuration, the first print object may be
a di sk-1ike data-recordabl e 20 SEP 2005 9 recordi ng medi um havi ngoa SEP 2005
- predeterm ned dianmeter, and the second print object may be a rectangul ar
paper material whose one side has substantially a sane |length as the
predetermned dianeter. In order to attai® the above object, a printing
met hod according to a third aspect of the 5 present invention conprises

appar at us: P TATE AsChPERRY nPRERHRRLE hRiRt RBruParog el sb BifgBbnten i n

the supporting step; and rotating th ecordi ng nmediumup to a

pr edet er ni ﬁ%&“%ﬁ%f@gﬁ‘% ngﬁ%ua?bv Ot 8??931&%%%5&{)?}%‘?@%&5@?9‘? lengsh g§ st i ng st ep
and the rotat, Stﬁ ar e selectively executed to performprinting to a
plurality B?Edﬁ‘%%flf“ﬁ 5136‘?6 the recording nmedia. 10 In the above nethod, the
printing nethqg_ng%:furthe conprise the steps of detecting kinds of the
dat a recor dabl ¥ FEEIPFHAG heahoye aRifick 13 PaivEng msnd asqoming e thirfl gsnaqof the
appar at us5o and which have a different size;, storing information, in
advance, SORTSSFRARVER{IED COMRIIEaT the seps i sHBRArfing Agtaserordable weondingopediadn aedi a
each having,a.differenp size: and reading information on each print area
cor r espond PR RSHIRMAEANS: RENERS Riedeierpingt data &e Biedpongding anediamppertedinithe t he 15
detecting step frominformation stored in the storing step, wherein the
printing sEEPOEIREEP: apf Eotanmte ferosdipa mediun up (pe predetenpiedenglg in tea
predeterm ned print area_ of the recording nedium based on the information
read in t hEUPBREHIRRITA NS Fhengn Bswainting Rep grd thei 1atptiog sisp meg/selentivelyexetutéd@st
any, one of the step, of novi n? print neans to at |east support neans for
suppor t i ngPETHYT} BERGNG g Hualily ofinestions@f thsfreprrdinggmedie 20 support nmeans to
the print means, or the step of selectively driving a plurality of printing
el enent s'4 ncl udhe pbovg TEWWFE theepdntingmeherd may durdhear gomptikethalstope obBitedting a
printing method according to a third aspect of the present invention
control s akigaplitherdataresedable recerding mediat whishsrepuppbripd by thenginping dppaats ned
print data to a data recordable recording medi umwhich is supported in a
printing apphihididiave a different size; storing information, in advance, on print areas which are

respectively set to the recording media each having a different size: and reading information
on each print area corresponding to the kind of each of the recording media detected in the
15 detecting step from information stored in the storing step, wherein the printing step drives
the printing apparatus to perform printing to a predetermined print area of the recordin g
medium based on the information read in the reéding step.
Moreover, the printing step may include at least any one of the step of moving print
means to at least support means for supporting the recording media, the step of moving the
20 support means to the print means, or the step of selectively driving a plurality of printing
elements included in a print head.
In order to attain the above object; a printing method according to a third aspect of the
present invention controls a computer to selc;ctively execute a step of printing predetermined
- print data to a data recordable recording medium which is supported in a printing apparatus, .
25 and a step of rotating the recording medium up to a predetermined angle in the printing

apparatus, thereby to perform printing to a plurality of portions of the recording medium.



25 and 'a step of rotating the recording mediumup to a predeternined angle
in the printing apparatus, thereby to performprinting to a pluralg ggP @005
portions of the recording medium 20 SEP 2005 10 Brief Description of

Df awi ngs Enbodi ments of the present invention will be explained as foll ows
with reference to the following drawingsl FIG 1 is a perspective view
showing a state that a printing apparatus according-to a 5 first

enbodi nent gafr H& {igﬁ‘éf'brelvﬂﬁggti on is used; FIG 2 is an expl oded
perspective view show ng an Thternal nechanismof the printing apparatus

of FIG 1; FIG_3. i pl.ane structural view at the tine of ejecting a
support tray cc)i?m?%de]ﬁlﬁg%sr?tf %}egpresa?ﬁlgglrvgﬁﬁ%n ‘éﬁlﬁﬁ planed, 3 fgﬁ@”s ¥ighdelerence (s
structuraltvifgmv at td?e time of inserting a support itray of the printing
appar atus SF (PN AEYIRES.E 'S 4 pl'ane structural view showing a princi pal

part of a driv chanism of a. suppart tray in the printing apparatus of
FIG 1; FIGS. @@aaaggsa? VE VY6 SUONEPE 8 SHC BAARTHERHPE WS RgCAdBEID r t

tray and_a.rotatable 15 base in the printing apparatus of FIG 1; FIG 7
is a st rL?Cﬁf?gﬁn%%%g}ﬁng?gwHb"s%“‘tl?‘é‘?mﬁﬁ\ﬁ ¥§dposi tion detection switch in the

printing appaglgI ?.of FI Cl-l ]at FIGS, 8A and. 8B are structural views each
showi ng a ki nd Getdt i GPIAMGAREFSPERAYe ey shewing apjinigmst mechanism phile Mbingeg i n

the printing appar of FIG 1; 20 FIG 9 is a perspective view show ng
an opti cal aﬁ%aéﬁgsa%taga{%;rli nting object and a paper naterial; FIG 10 is a

bl ock di agr amaflg{)g/i.n% {he struci:u_re of an electronic circuit of the
printing app 48 {Plapp glrucfiraryiey at thedigp af ¢iegiing esupppltaisxobihe minding each

shoyvl ng a g;%a?zf&sogtsﬂbt?l!,n t he position

10 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 a principal part of a drive ﬁechmism ofa
support tray in the printing apparatus of FIG. 1;
FIGS. 6A and 6B are cross-sectional views each showing a support tray and a rotatable
15 base in the printing apparatus of FIG. 1; |
| FIG. 7 is 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 kmd detection switch that detect
a kind pf a printing object in the printing apparatus of FIG. 1;
20 'FIG. 9 is a perspective view showing an optical disk as a printing object and a paper
material; |
| "FIG. 10 is a block diagram showing the structure of an electronic circuit of the printing
apparatus of FIG. 1;-
FIGS. 11A and 11B are explanatory views each showing a relationship in the position
25 betyveen a.thermal head fof printing and a cushion sheet on the rotational sheet in the

printing apparatus of FIG. 1;



25 between a. thermal head for printing and a cushion sheet on the
rotational sheet in the printing apparatus of FIG, 1; 20 SEP 2(%)& },. lzfqgf
12 is a plane structural view at the ti me of ejecting the support tray en
printing is performed to the paper material; FIG 13 is a plane structural
view at the tine of inserting the supportlkray when printing is perforned
to the paper material; 5 FIG 14 is a flowhart show ng print processing of

inti . i t i rst.-enpodi ment of the_ present
vention: B %?R%E@%é‘ﬁgﬁ%ﬁ%&fﬁ%@?&éEv?%%lﬁ:ﬁeﬁ'rg@%?gﬁ%épﬁ%ﬁ’fgﬁﬂg FERFPERTGR ane
.. in the pri ' :
support tr Wgwgeﬁ% Fﬁte%gagr rg%lt%ﬂa ; P

FI GS. 16A are Vi‘ewt howi ng the structure of a printer

of the presenthvant Ralibeih i SRS Hnf Bl kg beigmpprcevpriosese ng
"nventi on: PEREAE BetbH e dEr@E Zhpt mtiiu showi ng the entirety of & printing
PG 10 % e ore it o shim i T SR tr S 1ol HObHAS WpRWPS 6Poatiieg to

St uct ure S PRE TR fropl S bSprests Bhetng . appar at us of FIG 18 FiGS
the 20 printi S dpar SRGS SSCORLY Y Shovima A AEH RS db e BIOB ey iandpr osent

i nvention; FI'GS. A, 22B and 22C are yi ews showing print areas of a _
plurality E?tﬂt(%eéia%%ﬁ‘(%&QFMIP%EBWG?‘T%@OW-&S and each showing a relationship

2"v1 o Show ngt I3 JPRUREICR B B REER: EHEYIpE UeGtREU A TRB IO Dptiapisim of
' 10 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 accqrding to

a third embodiment of the present invention;

15 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;
~ FIGS. 21A and 21B are views each showing the structure of a printer section of the
20 printing apparatus according to the third embodiment of the present invention;

FIGS. 224, 22B and 22C are views showing print areas of a plurality kinds of optical
recording media and each showing a relationship in the position between the print area and
the printer section;

FIG. 23 is a view showing a relationship between the plurality kinds of optical

25 recording media and medium detection switches;

FIG. 24 is a block diagram showing the structure of an electronic circuit of the printing



25 recordi ng nedi a and nedi um det ection sw tches; FIG 24 is a block

di agram showi ng the structure of an electronic circuit of the p\r,\k@';gggzﬁqg

SEP 2005 12 apparatus of FIG 18; FIG 25 is an expl anatory vie ri

area position information; FIG 26 is a flowhart showi ng print processing

of the printing apparatus according to tHe third enbodinment of the present

invention; and 5 FIG 27 is a side view show ng the structure of the main
according to a fourth enbodi ment of the

arts of a_printin rat us ( _
Br esent in@@%?%ﬁppgggﬁ%wbde for Carrying Qut the Inventi OP (Fi _rst_

i t) FI i.S a rspecti,ve view of the entirety of a printing
:ggg?;?ﬁg ;ccoﬁﬁ'#a lfﬁnﬁﬁﬁ?rl’ag‘fry ViR 8%5%‘&%0,5“1@@@@3 1e0an expl gded ;
erspective vi f.the majn parts of the printing apparatus, and FIGS.
gnd 2 are vi emﬁ%%ﬁs‘éﬁlBW’hﬁt gh%‘f%&@ﬂ%wre%samalof meéwrxﬁmgtanea;ms ﬁCCOprangﬁO
Addi tionally, the printing apparatus according to this enbodi ment can be
usei:l bot h ﬂ%&PFgSH@QNWHQ%HTIQBFQSPWY@UOM ©d 3 and 4 arﬁ pl ane vi ews when
th rintjin ratus is 15 placed horizontally. Wien the printing
apgafat u§ i g ?ﬂgﬁgé 1y apidp iy %%Q%H&WFWI@@C Inairppartsi (fatpritide apparitase or
a left side surface of a case 1 corresponds to a bottom surface in Fl Gs. 3
and 4. The?{f gﬁgagbﬁ@rﬂ&ﬁ?@%@t@ﬁﬂ@@mammmm ncl udes a tray nechani sm
t hat supports an ptical disk and a printer mechani smthat performs
printing (b&f’f Oﬁ?f%daﬁg)ngt%utéh%mvm%@ 20 (|l abel surface) of the optical
di sk supported by the tray nechanism This printing apparatus further
i ncl udes an egj @ist erghedimgd of ejecting the tray mechanismto the external
section of the apparatus nain body, a rotation function of rotating the
optical disk skl$pdris e@erspsetivheiaw afjtheentizty ofg pranibgapbhatuzatcdrigss efirar i nt
function of perform ng E(i nting to the [abel surface of the opt_l (?al di sk
usi ng an O pmbedipest FI1G. 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 prmting apparatus of this embodiment includes a tray mechanism that suppor.ts 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 éxtemal
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 thé 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.



25 An explanation will be first given of the structure of the main body of
the printing apparatus and the structure of the tray nmechanism_20 SE@
2005 13 | This printing apparatus includes a rectangul ar box-she?p% SERs¥05
and an opening | ais forned on a front surface of this case 1. Then, an
gject switch 2 is formed at a front surfldce of the case 1, and a base 3
shown in FIG 2 is fixed to an interior of the case 1. As shown in FIG 2,

a pair of qui [ Al 4 i.ch extend i rallel. to be spaced to, 5 each
other, .is for dn‘@]dg gllrlllj1 tgnrg %S\#élrmssnﬁ%lgecseargqu’g@%a%%s}??eﬁ?ﬁ? 1a£’§LPBﬁlﬂergr1&3}55 as .
a support i | i dabl t.ached between these.qguide.rails 4, The
suppor t tr%’?ﬁgg%gg?tf#%%&ﬁkqlﬁgasegpe iy qite ﬁﬁltg]ilgzd%iﬂr’g/le%b%go%tet ween

t he internal asecf' on_of thg Gase ]}?and.t ?Xt ﬁrggl section_thereof.
Addi t i onal T§EEF R Be<aispbAPd AR5 & Shawig deiEey fpApenterior Qbthe satecke

bet ween t he base ,3 and e.support tray.5. 10 At one side_portion of an
upper surf ace ‘of SPRE lﬂéﬁg 32 ﬁ%?égué‘ﬁ%‘%ﬁ;? év'?"g’éa extead iy pargllelde be spxcedin or) 6
for a tray and _a gear train 7 conposed of a plurality of first to fourth
gears 7ag ?atﬁﬁ?gle&gf %H‘e'ﬂ)?ntaﬁélpﬂiﬂi e Phibedasesd. juf syt fray prse semgrt
coaxially with e first ar 7a _of the gear train 7, and the pulley 7e is
coupl ed tobaéeﬂ)%?tl{béyy@étaﬁ}%&e ePrdbesgBuiinIpls 4.5 hARe suRpOTtiY Spassas through the
through a belt 8 g/?bf{ieovg{, t he second gear 7b and the gear 7c mesh 15 with
the first RO andslidably moyes hedugenthe inderpelesseticn ofjthe sesetlivad thoexiemnehal
power of the drive notqr 6 is transmtted to the third gear 7c. The third
gear 7c antfcligRiherrofe apddiionally, HB% npartitRy s supnasted te haveufixed dpace

mechani sm (intermttent gear nechanism. Wen the third gear 7c rotates by
an angl e ofetwespthe basgdhpd the 38pRAst a2 drwar d direction, rotational power of
t he thirg gear 7c is transmitted 20 to the fourth gear 7d. Moreover, when
the thiff gearAtrnesidegiosiaon, of a9 ynpes susfaca af thediase dfthere3se progivied hidsive batter,
rotational power of the third gear 7c is transnitted to the fourth gear 7d.

A rack 11 {2C prosen) §der 3 ay e ¢ Beasitiainl 7 pempessa ok plurelity ofiirstsoi fduathegesisdia of

t he support , )
to 7d driven by the drive motor 6. A pulley 7e is provided coaxially with the first gear 7a

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. Mbreover, when the third gear 7c reversely rotates by an angle of
135° from thi_s 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, the lower surface side is the back surface side of the support tray, 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



tray 5." Here, the lower surface side is the back surface side of the
support tray, i.e., the 25 surface side opposite to the front surfacggep 20&5
which the optical disk is nounted. The fourth gear 7d neshes with the rac
11. By this nmesh, the support tray 5 noves in the back and 20 SEP 2005 14
forth directions of the case 1 in accordadce with the forward- reversal
rotation of the fourth gear 7d to be displayed to an eject position (FIG
3), which %r@;(fct intfo t he external, sect, o of t(Pe case 1, and a print
posi tion (FIFE dipctiong of e Ffésegll&&&&offiﬂm?%th £ &yrmird-peyarsad fotation plethe fawsth 1.
5 1In the case,]é, %hgre IS Frovi,ded a tray position detection switch 13 to
be opposed8$% 78iid be S1RlayRd i apriedpopitign ortWRipkyprogectsing heestemadpectipht ch
13 has a Ie]% r 13a. The lever .13a_is e%a%re_d W th a concave groove 14
formed on PhEeShtel: SO £ 25D BYsittetpho Mg ia plasedindhe intemal pastign of e wage
direction._In accordance with the operation of the support tray 5 in the
back and fbrth directi ons, the lever 13a is displaced to a neutral position
N, an op%n posllh'éj]on 10 Q, and a close position C as shown in FIG 7.
Mor eover 2 i n tREDTERsE 11 thepays peoviidedy By prséfieandesgstionswiah § & bel@pposed to one
correspondi,gg to the fourth gear 7d. The actuation gear 17-has a fan shape
and r ot at e¥9GPPHI0R of thsWPpor 3y ©. 1 §ha detegtignugvitchrh3 bas tilever 18al f TisdlevérdBaof
its periphery is a teeth portion 17a in which teeth are arranged and a
second hal I8 €8gegedomith feensave prpoye f b sermed pntthe sige pafaceof tHe7dupport why Shldrget h
are 15 omtted, A snmall gear 9 is provided to the third gear 7c of the
gear trai nitylongitadipglglicecton tlneaccardande with the operatien ofthhesppoirt thayt i thaml |
gear 9 in accordance with the rotation of the actuation gear 17. A pin 19
i s att achebBrokgng fpnth fieciions.dbe leyer 13reis displaaed o npatel ddition Kearaejeagesitioh 0
the 20 tooth omtting portion 17b. On a | ower surface of the support tray
5, therd0i 9, aust aelgseposifionde agplveindIG: Hat ext ends al ong the back and forth
direction of the tray 5. 'The pin 19 is slidably fit into the guide groove
20. |In accor daeeeowes i thhcaseol drrenis povidérbarsagipsion gearaly cdirdsporidigg foatk *and
forth directions thereof, the pin 19 relatively noves al ong the guide

fourth gear 7d.  The actuatjon gear 17 has a fan shape and rotates with a support shaft 18 as

a fulcrum. 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 geaf 9 in accordance with the rotation of the
actuatibn 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



groove 20. 25 At an end portion of the top end side of the guide groove 20,
there is fornmed a circular path 21 having an outward path 2la ar?d0 £EP 2005
backward path 21b. In accordance with the 20 SEP 2005 15 backward novenent
of support tray 5, the pin 19 enters the backward path 21b fromthe guide
groove 20. At an inner portion of the back® side of the case 1, there is
provi ded a hook | ever 24 that rotates with a support shaft 23 as a

fulcrum Thg ]Igﬁgg kaportion 25.. 5 Myreover, an _actuation
rod 26 is provi eéﬁcﬁl\eéﬁ{\fc\géﬁf {‘]’ﬁé"@r@%df“t@ip&hig?n?%éhﬁ Bapl\é?(&’ﬁlﬁiiléﬁt%@l%fmﬂh@e hook
| ever 24 agqidggﬁoaje% surface of the actuation gear 17. The actuation rod

26 is supported to be slidable along the back and forth directions of the

The end por i} okt “hiishesiond uthiER sl PF B ssde b orimontiens heskisvengarimet
o orasti car P S BPaBRiTe) i utRr urte gk kves af bivn Ik pmtion . hook
of " the. act ORERIFy BLRcBa ) R EE gy g Pires! Taiond ppoissrorbs Pacedoideidich
uhi o' s enghisag 2 AREfre s Solske oG EpbAIGERa &7 cor r aspond Lo 1 he hook

portion 25. 15 the. up surface of the support tray 5, a disk-Ilike
concave porti oﬁ%icwaglopdgﬁég?s SupRerierhigdie sdidrbla along dhe basksnd ferdedirections of

t he optical, disk.i.s unted. . In_the concave portion 31, a rotatable base
32 is for etf C355 & ERRE %Pglf%lﬁl”@f BYde Psesiprauised ta thebage 3 and tivsendspappian t
nmeans for sgg or.éé nu%fa pgi nting object. The rotatable base 32 has a
rotating sfaPte B9e siiage ghHy agtuating reds# #baats ansinst ore Hde surkace 0tHeamentisnr f ace
as shovvn1dnn FI? %The rotati ngwshaf't 33 is rotatably inserted into a
fitting hEFE 4 METRRErIRe DRek Kyppdt s clastisally, urgedydlackvaise inshafipaiada t 0 an
end portion out ~periphery on the inserting side to be unrotatable and
sl i dabl e i P& %(ia%$ ﬁ@im@kﬂ%ﬁ 24 plssteenllyrabuty ageinbtelié bhdpapon nfjthd6the end
attached to.dt h? end portion of the rotating shaft 33

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 formed, 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 Iis 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 p'ortion 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.



at the |l ower surface side of the gear 35. The periphery portion of the
belleville-spring 36 25 elastically abuts against the | ower surfagesgpf 200he
gear 35. Moreover, the rotatable base 32 is elastically urged to the
downward support tray 5 by the belleville-spring 36. 20 SEP 2005 16 On the
| oner surface of the rotatable base 32, d6plurality of convex portions 38
is fornmed to be projected with equal intervals on a circunference around

the rotating af,t .33, t he,su tray.5, there is a plurality, of

t ranspar ent hg(sréiqei lﬁ‘gerc%lﬁ%ﬁ?/ 8{3}5‘8 rr{))q?xgahie bage §%oar 1?1&";‘%%! Cr?é‘v?’gp?rﬁ@nsr %i’éect ive
convex. pofti ogz 88. Nar%l‘}{/., when, the convex portions 38 5 and the concave
portions 39TPELL REPRISSIHit porah Iieqvels op 2 GirBmE RGeS oI the Friatg shaft|33; n
the concaye portio 32 to be engaged with each other, respectively. A
friction s%ﬁéﬁe Hypo 'aé(%’ ﬂ’?ren’é&é’h%ia mﬁﬁ@ﬁﬁ?%ﬂp%ﬂmnﬁYﬂqws eri al
such as rubber and p(%g a low thickness, that is, |lower than the projection
hei ght of ?%SB%IHQ’%& © IGSPeCyq CaR e RGPS o Nl Y ¥headhe Forviss PPEions 2Bl e
base 31, which is the porti 5 of the outside area 10 of the convex portion
38, AL 1 RemtEe FRCAE PPTIGRS Of FRoR GAElbpoFT. SEPPeElie o 9BveToertiani 45 39e B2,
there is formed a plurality of elastically deformabl e projection pieces 41
to be equa?q”S‘iavep%E?‘il (@ Rorengpgedswiile cachythgst isprastiEelyo be projected. The
proj ection pieces 41 are used as enga ing means for_ engaging a printing
obj ect and ar & &ietiogshpedO0s whichgs fr}aéﬁpghlé [shefeningend frictionweaterial stichicas of
the rotatable base 32, there are provided a gear 44 and a drive 15 notor
45 for a robResanddapadew tigknegs dhatds lomer thay %ﬁ@&g@m height ghthesosyes 38, gear
44b) ina body. Awyrmagear 46 is attached to a rotating shaft 45a of the
drive not ofdhelse tRdhgloyver surfacepf thegratapdabased L nwhishds themhrtianeot|the gesigearead4a
.of the q ar_44. Moreover, the small gear 44b of the gear 44 neshes with

t he gear U3¢f thg genYese ortéanais. ol the semsval pertionef dhe uppensirtace abthiegotarahleshrist t ed
to the rotatabl e base 32 through the worm gear 46, gear 44, and gear 35.
20 Mor eove?d?, thergiisiormed p plusplity pf alapticatlsidefoymeblepirojeeticaredes Hirealbaequatig i t s
circunference is attached to the rotating shaft 45a. An encoder 48 which
i s fornmed psitiined ositheysamnd ¢irpamienente toi hegrejeetadnt Thepkogectiby hiecesetleire gl

el enent so as to sandwi ch the disk 47 therebetween is provided to the
rotating strefngaging 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 44b in a
body. A wofm gear 46 is attached to-a rotating shaft 45a of the drive motor (DC motor) 45.
The worm gear 46 meshes with the large gear 44a of the gear 44. Mbreover, the small gear
44D 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 in which a plurality of slits are formed around its circumference is
attached to the rotating shaft 45a. An encoder 48 which is formed by disposing a light
Iemitting element and a light receiving element 5o as to sandwich the disk 47 therebetween is
provided to the rotating shaft 45a.
A rotation position detection switch 50 is provided at the outside of a part of the inner
25 periphery o.f the concave portion 31 formed on the upper surface of the support tray 5. The

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



A-rotation position detection switch 50 is provided at the outside of a
part of the inner 25 periphery of the concave portion 31 forned qu%Q%WS
upper surface of the support tray 5. The rotation position detegt 0

switch 50 has an actuator 50a that elastically projects. The 20 SEP 2005 17
actuator 50a el astically abuts against t hed outer peripheral surface of the
rotatabl e base 32. On the outer peripheral surface of the rotatable base

32, f ' ' f t. 90 j, Nt . T
concave 51 TaRekopREa RN e Befinst LR Bl GBS DL Rl e 2.

t at abl falls in t ti 51 at th
5"t act ng pos 1 oar BATRE Rl o} oo il O P o r BOBOBB A Sase 32
i s detect [ , ich i f el ' terial with
excel| ont - CuaRan Qe SR, WA Slehl U phec bt Saseralis Gind ne

rot at abl e i pl-aci n surf for an optical disk 100a
tob_cor [ es pgﬁgﬁ?%g%[hgr%ﬁaﬁﬁ b%?)islh i oﬁ:eofg{aﬁoétggfgfﬁe‘? ﬂ?&%‘?’ﬁﬁ esliﬁm?lhéf a %‘E
subj ect e : e a rmal .hea a rinting tine. In is
printi ng%lg&élpp%g(?sgt%ls Sg g’%m g r?tﬁgo%ﬁ%ls%?n %tge b?t?ﬁgleg’ﬁéer%%}scﬂ?teﬁ?dt he printer
mechani sm the,r I QN e ..rotates clockw se every 90 or 180 and stops,
and. printing iéC%é@?%ghﬁcfggf’owa%15%??%(&?{0%?%1& maieraal Atithesxsplleapt spshéen and
position. E i.S. reaso he cushion sheet 61:is formed to be square-
frame shapé ?I%l&g ué ﬁggerﬁgﬁ’nélf’ uPBeIsSH#g?ﬁﬁfgﬁ? FRlalaflgtbase 3 torsweverasaatianiig base
32 in order_to orrespo t our print areas to be set on the optical

di sk 100a 5?‘%%‘1%58%9331%&? gll‘?lﬁ gg)éa tisoRng i the g BpY orbakbe prinien tecksgism
clogkwi se gvery 90 or 180 and_stops, t respective sides, which formthe
squgr e fr a?%a %)%Sugﬁgggﬁ%ﬂf%wrg Fagt P %‘Emgﬁ’@a&égét%m&%ﬁo@m@ pringng pri nt
operatiomragr/\#e gprin abl rea) ,of the thermal head 58 of the printer
mechani s “PRAAEAS-{HET LGSR ShouhEriat opgration By shepringer meshapisy), thiegntation base
correspondi(ﬂg to the, gri nt gperat i.on range of the thermal head 58 of the
printer melHAP SRFRYiR CESHvEX Oh Y894 stppstandmsintiaa is prsformed tothe opsical diske of
the rot at"agb&%%as 32 is fit, intg the concave portion 39 forned on the

support tr cag,stappadnostionn Kpn thisgeaseaxthe gitshéon et flds firmed tabe sqiare: he

printer neghani gm r.ovi ded _
ame snaped in such a manner to surround the center of the rotatable base 32 in order to

correspond to four print areas to be set on the optical disk 100a at the maximum. Then,
15 when the rotatable base 32 rotates clockwise every 90° or 180° and stops,l the .respecti\}e
sides, which' form the square frame of the cushion shee.t 61, are made to correspond to the
print operation range (printable area) of the thermal head 58 of the printér mechanism.
When the cushion sheet 61 is placed at the position éorresponding to the print operation
range of the thermal head 58 of the printer mechanism, the convex pdrtion 38 formed on the
20 lower surface of the rotatable base 32 is fit into the concave portion 39 formed on the
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
25 stretched over the support tray 5. A guide shaft 55 is constructed in the inner side of the

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



wrth the printing apparatus, As shown in FIGS. 2 to 4, a gate-like frame 54
is attached onto the base 3 to be 25 stretched over the support trag SEP 205
gui de shaft 55 is constructed in the inner side of the frame 54, and a
carriage .56 is novably attached to the guide shaft 55. At the front surface
20 SEP 2005 18 of the carriage 56, a headl&over 57 is forned to be
projected. At the | ower surface of the head cover 57, a thernal head 58 as

int head.is. provided i bbon. cartridge 56, which tai i nk
i Bbon. 1 < PR Bued (hBnani Pt RIoEiR:  Giitiaver oRficaof Pace

of the carriage 56, In the carrjage 56, a_running drive mechanismfor the
carri age 5tk>1,ea(g Vé’ég7’5a %Wﬁé‘eﬁ‘\{eé%ég? BHPfhrad ihrovided maf tHbe cagridgrd G mwhicik
ri bbon wi ndi ng. mechani.sim and t he Iigqe are provided. Moreover, a
f or war d- r e&%?lg’élsl’aﬁ Fﬁ?ﬂﬂ IGHPvidediin B atfashable/detaghablenigdrom sheclppritisyrfagstafr )
60 as a drive source faqr each nechanismis attached to the back surface of
the carri ag¥ €288 xgﬂlg}?a"t%‘}g O p THENBG AR Homegfiapsm for thewardagei® aheadf
the printer _nmechani.sm ba eglge 0 on FIGS, 16. A ribbon cartridge 59, which
cont ai ns iﬁlqulfkg PR IR e 6k P anchen wkirkibon vendipg evechimdsih and éhe
at t achabl e/hget achabl e to/fromthe cartridge attaching surface of the front
surface of YFRECREPYEEdgeMBEOVER @ IPTHasdHe easeupiatighal 5igive mad toes the @akze8l. On
the case 8], there is formed a concave portion-82 into which the head
cover 57 i $SIPHRINE PIrH6Q pwa drvesagce far padbyoechevispl iy attanhed 83thartdclasurtdebon
wi nding core 84 are provided and the ink ribbon 80 is wound around the
ri bbon supﬁ?efaé%?’gé% inthe formof roll. The ink ribbon 80 paid out from
the,ribbon supply core 83 is hooked on the wi nding core 84 through  a
plurality of gOP@srlsnafiongsill berfartherkgivéthefghe 80udtsre 9 theeprinitad hychapismchagsdund
the w nd1i ng _core 84 in accordance with the forward rotation of the w nding
core 84.10rRBEl$8di% of the 20 ink ribbon 80 is exposed to the external
section of the case 81 and runs along the lower surface side of the
concave porti oft IPopssaitedgentd, whéshnentdiesah BE ribbop86 ias h ooestimable hkterigals i age
56, there is provided an outc{)ut gear 86 attached to an output shaft of the
provided to be attachable/detachable 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.

15 In the case 81, a ribbon supply core 83 and a ribbon winding core 84 are provided and
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 th.e winding core 84 through
a plurality of guide pins 85. The 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

20 ink ribbon 80 is exposed to the external section of the case 81 and runs along the lower
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
25 87c meshes with the second gear 87b, and a fourth gear 87d meshes with the third gear 87c.

Then, a ribbon winding shaft 88 is provided coaxially with a rotating shaft of the



drive notor 60 for a carriage, and a first gear 87a neshes with the output
gear '86. Moreover, a second gear 87b is provided coaxially with tW?SFPr &%
gear 87b. A third gear 25 87c neshes with the second gear 87b, ang a tour
gear 87d neshes with the third gear 87c. _Then, a ribbon wi nding shaft 88
is provided coaxially with a rotating shaf! of the 20 SEP 2005 19 fourth
gear 87d through a one-way clutch (not shown). The ribbon w nding shaft 88

Proj ect s f ok dedsomkaE abhe hAgR1AL ARRURG.HUT TRCARAL, LhS:SAGERAge 56 to

engage with the  wi nding core 84 according to the a on

cartridge 39oie6ts i fotd @S '&%Cma[?}gg%%ﬁic%%?ﬂ%écmmg t :ﬁ’%ﬂ aeg?wiﬁgﬁﬁi ng

nmeshes with t'he rack (not shown rovi to the Trare

path of theygamki BR3P cofiRafAhh ' i . 55. By.thi sh,
the carriage 56 recipré@até@cg%oﬁgm%%%ﬂégl éﬂﬁﬁgﬁFﬁgggéﬁ’@888ﬁa§ﬁﬁim&5Pﬁ
the forwardyfmgyversal rotation of the third gear 87c. Mreover, a cam gear
89 is provided in the carriage 56. The camgear 89 is provided 10 with a

i i . : - 90 ich i

- cont efed Aoarhay EE&7e R SR FR BRI BRN P et e iS4 lgue

- Cam goar ogvaaaE AL OTBe Brind b PRI M T wintiso 1 b BGnpBes of a
92, ' ith th 86 d, ' f I

o 00 R Ly e B 358 20 BP ot gt

to be 15 nqgagggogggggfdg%%%ggferent|aI direction of the sun gear 92

through an arr orward rotating tinme of the sun gear 92 (at
goar 89 and- hAVBERSR yaah e 4935 pAEiRG i 3R Rl sm Lheceme s aorviaed

e ant |2rand RS PHERRA AN, O WBTu e baiF st PRoiiiche Gkread 8o and
56, there TEapghY B b R S PR s ecu oS e BURESH Bnd nenes

center of a_shaft .The head arm 96 is elastically urged countercl ockw se
n ElG 16 sm}ngdclutcgé‘l is Pormeg%etween the cam gear %S ang the oanutggear 86. The swing

clutch 91 is composed 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
15 movable in the circumferential direction of the sun gear 9é through an arm 93. At the
forward rotating time of the sun geér 92 (at the rotation time clockwise), one planet gear 94a
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
20 94b meshes with the cam gear 89. |
In the carriage 56, there is provided a head arm 96 fhat rotates up and down around the
center of a shaft 95. The head arm 96 is elastically urged counterclockwise in FIG. 16 by a
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
25 inserted to the cam groove 90 of the cam gear 89. A head holder 99 is attached to the end

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



pring 97 provided, at the end portion of the one end side in a tensjon
:Pate.g Fur!toher, the head arm 92 is provided with a pin 98 cl ose f@ éE% ?‘gg‘}e
end portion. The pin 98 is slidably 25 inserted to the camgroove 90 of the
cam gear 89. A head holder 99 is attached to the end portion of the other
end side of the head arm 96. The head hol#fer 99 is placed in the head 20
SEP 2005 20 cover 57, which projects to the front side of the carriage 56,

and Xt endsob s B ARk Belon IR FALLIOR, SlONL NS, A Corer S
Artached téﬂéﬁ*‘ﬂ?%eﬁ%? A3k g {Ners P MReesiE 80 Boanc M bompord atihis s
Cover 57, Tat REREE S 85@23019%3 t@%&é% P T T B repab e prinom
51 gnal bf’é’ﬂo?%‘%*%u B BVeRalfie cRRR nathaiGan the chermal iror bdn slnend 1 1
From et (& 1058 opfisel ?Ob{llFa?g‘%ﬁ%ﬁ’ﬁ%'l?%%h%ﬁﬁa%%oéﬁswa 'eogbther with the 10
Cranster met hod?t Mo Ral 3 S Rea i Beitrmeiadd 5&3&%&@5@%&2@;@ to
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appar at ul Cedt bonnBfs: B %1?15&%5%‘?? ﬁrrﬁgé%g? DERTBTOAd o eanrrSier wiitcH ¢ he
1 PR & pr Sbupi Veg%%%&lﬁgdplhhﬁﬁb%grﬁ%‘ﬁé Rresge Hubigiace of 1o opbHOEb. ¢ he
So0n 1o modhSe DRERAER o e inkritioe. &&rﬁ%@ﬁéia&?%@&rﬁ@tmhfmw%ﬂhhﬁ gty
APPAratUS, ¢ width of the row of heat elements of the thermal head 58 (width in the main scanning
direction) and the moving distance of the thermal head 58 (length in the sub-scanning

15 direction) which is perpendicular to the width of the row, becomes a print range obtained by

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
20 the internal and external sections of the caée 1. As apreparation before printing, the tray
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 to the print position.
At a print starting time, as shown in FIG. 4, the support tray 5 is inserted into the case
25 1, and the hook receiver 29 is engaged with the hook portion 25 of the hook lever 24. The

teeth portion 17a of the actuation gear 17 meshes with the small gear of the fourth gear 7d



and set' to the print position. At a print starting time, as shown in FIG
4, the support tray 5 is inserted into the case 25 1, and the ho®ld SEP 2005
receiver 29 is erllgaged wi th the hook -portion 25 of the hook | ever 24. The
teeth portion 17a of the actuation gear 17 neshes with the small gear of
the fourth gear 7d 20 SEP 2005 21 of the?year train 7. At this time, the
pin 19 of the actuation gear 17 is positioned at the end top portion of
the circul [ coj.nci des. wi t he end portion of, the gujde

gr oove 20%%?%%% ui%# weﬁi?g\ﬁe{lmg ?35’2192‘% tﬁﬁéctg%%bgqar Wéﬂpoél,m&%gttth% efcyer
13a of the tray..position .detectjon switch 13 is placed at the close

posi tion dopgo%}ogjrﬂ%[ ?%‘I“é@ﬁtp@ﬁ] éfnggﬁjié:e’cmé%ﬁt“@ﬁ the ﬁ’ﬁgP‘Pfé“’]F Phe gyidergiaovease
1lis operai(fﬁgf. T%e %rﬁi ve notor $ for tray starts in accordance with this
oper at i on, 21 FERFA L be doyxer § Of 18 SYRACET A3t 2 dnd the leye lgaaf therteayrposition
through:-the belt 8, and.the third gear 7c rotates clockwise in FIG 4. At
this ti-rr_e,‘?eé‘?cﬁleﬁsl’vﬁ@ﬁltlﬂilsr abfié]aartthiﬁ'cg%ﬁ’cPolSB’l?Pth}' gear 7d are coupled to the

| ug mechanism_only. the third gear 7c rotates and the fourth grear' 7d does
not rotaPes, 6°% ‘tssfalﬁ%t%@t%ﬁc@f"’ét@ézéf therfgont ppthe faprot ts apeajeds e drive

mai nt ai ned. V\hgg the third gear 7c rotates clockw se, the actuation gear
17, whi ch F8OT Be@nTanEaisiR direndangesvidinibiy oppaationgthsrotatianal ppwer igdeansmited
rotates anticlockwise. At this time, the pin 19 of the.actuation gear 17
moves to tREIGETAEG bivenghohe hels§qnd: the thtcsesny erqiaenclodsvisoin Klse 4ci Adul ar
path 21. 15 Wen the actuation gear 17 rotates anticl ockw se, the hook

| ever 24 r8i5dt8% sSnghihethydierrst angdpwdh sedid depy sonpleidtotthy ngghechhmsmconlst i on
rod) 26 by the actuation gear 17. By this rotation, the hook portion 25 is
det ached f1¥6 MR d6RotAEE and the fogthgrtr /A doewrjagieteent tbit ththetop stapeafithd r ay
5is rel Sased. Wien the actuation gear 17 rotates to a fixed angle, the
teeth pa t YUBROT #2Y ofis paitaipediat i on 17 is detached fromthe small gear 9 and
the 20 actuation gear 17 stops at this position. After that, when the -
rotational powdperbtheithed gedr g refeiss closkwises thaastritianegeat o7 twisicli bastiden gear 7d
and the fourth gear 7d rotates clockw se together with the third gear 7c.
By this = meshed with the small gear 9 of the third gear 7c, rotates anticlockwise. At this time, the

pin 19 of the actuation gear 17 moves to the guide groove 20 through the backward path 21b
of the circular path 21.

15 ‘When the actuation gear 17 rotates anticlockwise, the hook lever 24 rotates
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
engagement of the support tray 5is released. When the actuation gear 17 rotates to a fixed
angle,. the teeth pprtion 17a of the actuation 17 is detached from the small gear 9 and the

20 actuation gear 17 stops at this position.

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 tra}; 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 support tray 5. |

25 When the support tray 5 starts to move, the front portion side end wall of the concave

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



rotation, the support tray 5 noves toward the front of the case 1. At this
tinme, the pin 19 of the actuation gear 17 relatively noves al ong2tth8ER ige
groove 20 of the support tray 5. 25 When the support tray 5 starts to nove,
the front portion side end wall of the concave groove 14 of the support
tray 5 separates fromthe |lever 13a of th&tray position detection 20 SEP
2005 22 switch 13 and the lever 13a noves-to the neutral position N from

the cl ose positign ccordi ngly. Then, when the support tray 5 noves

f orwar d an&wﬁtrc%jlgépgdle e‘éerrﬁ@&%l‘éﬂﬁWé&eu‘F%;rPﬁﬁlﬁoli%ﬁvmﬁbe ¢lasepasjtian@ back

side end vvaal Iogifgxg he onc‘a%/e tﬂr oove 14 abut sgﬁgtgai nst the lever 13a of the
tray positi6H" et i OffsRTCHe F9PRRRrhempPsssora g and peajectsta hpredgermibied

position O.fr t he,neutral, posjtjon N accordingly. Based on the switch
si gnal at tl‘“rﬂgghn%rf’ﬂlet,he C?%‘?el’él‘rfﬁ%ﬁéj‘ e sRd &3l the eppciee moeter It alwds agaisethe
st opped an(ii Vtreg%;%ﬁg&ort traﬁﬂggt her eby stops at a predeterm ned eject

pasition. Here; G458y PRy CleHOTThA3 addhe legeral 3armaves to teatpabl e base
32 of th suE?or {ray 5 and fits the disk hole at the center of the
optical di SRYEBE Frapdhe At Bpsiten Nrcprrdigly 1 Begedomteiswalch yignsimt thiatintehe
optical di ?ﬂf qleOa is fixed to the rotation base 32. Next, in the case where
t he suppor 2% {E5P BOGOE O foR fgay is semirelicd tabp atoapedband the suppert tedyi Hibbtepy spipeases
t he support tr 5. manyal ly. By the pressing operation, the back side end
wal | of tﬁé’“&‘%&%d@d%ﬁ’%ﬂ‘l@-separ ates fromthe |lever 13a of the tray
position detection switch 13 and the |ever 13a noves to the neutral

posi tion N frohffnhEessenmpws thenptioalaskorWarmyl e rotfaBabect Ioftthe sippoitainy
signal at this tine, the drive notor 6 for tray is driven and reversely
rotated. Addififishieidjsk hajest thihesmterns tapentival disk 180auatof the pryednyn pheeai ect .
swtch 2 in place of pressing the support tray 5 manually, the sane
oper at i off elstrallyosorthet the ﬁ@thagdiékééoa stfated ém e rpavien bade 3ohe drive notor 6
for tray is transmtted to the gear train 7 through the belt 8, and the
third gear 7c Ne¥tatnelbe apfeivdicoe sisspparntrdt Sis Bovedi inwethé Bepar@Qs, tche #igdr G821y 7C
is coupled to the fourth gear 7d by the |ug mechanism the rotational power
of the thi PEsgfsdhe Jupppy tragtS tanvtallsl | By theapressirtet @drdtion} fhe bhawsiid PRl 46-
However, after the third gear 7c rotates to a fixed angle, the power of
the third geaiongayve moeveasyeparated ftom thedevepUB4 b the tray position detection switch 13

and the lever 13a moves to the neutral position N from the open position O accordingly.

15 Based on the switch signal at this time, the drive motor 6 for tray is driven and reversely
rotated. Additionally, even when the operation is performed by the eject switch 2 in place
of pressing the support tray 5 manﬁally, 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. Sincethe

20 third gear 7c is coupled to the fourth gear 7d by the lug mechanism, the rotational power of
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 thé third gear 7c is transmitted to the fourth

‘gear 7d and the fourth gear 7d rotates -anticlockwise together with the third gear 75.
Moreover, sihce the teeth portjon 17a separates from the small gear 9 of the third gear 7c,
25 the stop state of the actuation gear 17 is maintained regardless of the rotation of the third

gear 7c. 'When it rotates in the anticlockwise direction of the fourth gear '7d, the support



gear 7d and the fourth gear 7d rotates anticl ockwi se together with the
third gear 7c. Moreover, since the teeth portion 17a separates f{@\ hzﬂﬁ
smal | gear 9 of the third gear 7c, 25 the stop state of the actuatrorr gé
17 is maintained regardless of the rotation of the third gear 7c. Wen it
rotates in the anticlockw se direction ofhe fourth gear 7d, the support
20 SEP 2005 23 tray 5 is drawn into theI case 1 accordi n?Iy. :[AL t hi ;dtl ne,
[ ; : ' - at i es._al.,ong, ui de
the pin 194§ 5t1§‘§ra%tlﬂ%tﬁ19@a&qg€cc%g¥1 A { 6 t¥m€9¥? é}&a],g cir%gh(a?c 10n gear 17

groove 20 of” the support tray ‘he suppor _ df
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top portion of the circular path 21.

15 When the actuation gear 17 rotates clockwise, pressure to the actuation rod 26 is
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

20 is engaged with the hook portion 25 of the hook lever 24. By this. engagement, the support
tray 5 is stably positioned at a predetermined print position.

Thus, in the standby state during the start of printing, the 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 posiﬁon on the supporf tray 5 at the time of returning to the case 1.-
25 Namely, one side of the square of the cushion sheet 61 formed on the upper surface of the

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



the outside of the case 1 by the eject operation, and the rotat a%l e base 32
is placed. at a predeterm ned stop position on the support tray &SEPN
time of returning to the case 1. 25 Nanely, one side of the square of the
cushion sheet 61 fornmed on the upper surface of the rotatable base 32 is
positioned to be opposed to the print opéfation range (printable range) of
20 SEP 2005 24 the thermal head 58. Mreover, the respective convex
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rotated to_a.next .sto sitLon by a predeterm ned angle in order that
printing S%ugfﬁcaotglest}gpc&gp%é. to the next print portion on the optical disk
100a in the stgte that the o eE]ati on. of the printer nechanismis stopped.
The fol | 8w ng ¥‘-‘|°V6rxbffcétr‘?e¥?$ Ebt e IA0E GRS Hghendrtingio onopertioh anitem  As
expl ai ned abovg,ﬁgg éh_e ug er surface of the support tray 5, the cushion
sheet 61 i SPURLIISES0P%isKE %q%?lé‘lﬁfﬂmﬁer@ﬁalbeﬁt,he@mteﬁﬁ@cb@gsm; therathigonebasach
si ze of th&%guare corresponds to the print operation range of the thermnal
head 58 be Qlaleddlp 3exbyep BPHtion b p pregatermingd engle i ordenthappiintin gashewld bet
the maxi mum on the gptical disk 100a can be 15 arbitrarily set. Wen the
drive not oPeTHEmeEg o Hemsxhprinpertinnsen the optical difk 10 iy e staicothal thp opemtictiue t 0
this drive is transmitted to the rotatable base 32 through the worm gear
46, "the | a&@é’f@éﬁ‘éﬁﬂe&hﬁn@fﬂ 1s gtpppede arlha following wikrakplaigghe opetitianf ofttheragaam 44,
and the gear 35, and the rotatable base 32 rotates clockw se. Wen the

rot at abl'8 WEENEMr ot ates, the respective convex portions 38 of 20 the

| ower surface of the rotatable base 32 slide on the upper surface of the
support tray 5 exphinediabove; anthenpper sutfececdfythe suppordragrid thetvashion shabbEsbase
32 rotates snoothly. In. the case where printing is perfornmed to two
portions offrmge topr square-ApmsRk shaped, andike position where each size of the square

corresponds 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
15 arbitrarily set.

‘When the drive motor 45 for a rotatable batse is driven, the rotational powér due to this
drive is transmitted to the rotatable base 32 thro;igh 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

20 the lower‘ surface of the rotatable base 32 slide on the upper surface of the sup.port tray 5,
and the friction is thereby reduéed and the rotatable base 32 rotates smoothly.

In the case where printing is performed to two portions on the optiéal disk 1004, 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

25 optical disk 100a, the rotatable base 32 is rotated 90° after the first printing, so that the

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



rotatabl e base 32 is rotated 180 after the first printing, so that the 7
second printing is performed. Meanwhile, in the case where pri nt p RASES 2005
performed to four portions on the 25 optical disk 100a, the rotatabl e base
32 is rotated 90 after the first printing2 so that the second printing is
performed. Then, the rotatable base 32 i 5rotat_ed every 90 in a like 20 SEP
2005 25 manner, so that the third and fourth printing is perfornmed. A

predeterm Egg@mép@;q?%%%ﬁoﬁﬁﬁ%gﬁr%%ata | e base 32 shoul d be
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base 32 isofrﬁj\éedg. downwayd, By this novenent, the rotatable base 32 is

adhered to W pter %%ya%otﬁwmﬁe isreoppedl.cspithat t_bm@éatam_@bawﬁws.the
tatabl e base 32 | s stably supported at the position with a
or Stie hibs rgfhizble base §

pr edet er mi D IgtRLPR ghthgrgiagble £ dioRg) thecushionabestd 1ss plwetys pexyigediattieng
apparatus, on.the upper surface of the rotatable base 32 that supports the
optical di QRSIE%&?HQSE@C’&%W theiPEpicaperagion jaseaafiihe tearmal hehdss.

‘When the rotatable base 32 rotates to the predetermined angle and the cushion sheet 61

15 is provided at the position corresponding to the print operation area of the thermal head 58,
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

20 base 32 is stablyl" supported at the position with a predetermined rotation angle.

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 row of heat elements of

25 the thermal head 58 and the length of the movement thereof. For this reason, when the

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



atea corresponding to the moving area of the thermal head 38 at the print
operation tine. The cushion sheet 61 has the size correspondi ng tzoutsrgﬁ 5
wi dth of the row of heat elenments of 25 the thernmal head 58 and the | g%nﬂ
of the novenent thereof. For this reason, when the thernmal head 58 presses
agai nst the surface of the optical disk 1%0a; the cushion sheet 61 is 20
SEP 2005 26 equally elastically deforned in the direction of. the heat
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11B by the pressure of the thermal head 58. For this reason, there occurs
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that. tHe BSRIEIEN, 3T copprtedyithmaessing forceahboth sud porions deeeof. cexedingon a

resi stance [Iﬂ'foad t the tine of rotating operation 20 slide on the upper
surface of" ﬁ%org@ﬁ {ence JPOLpIiifgaver, at the predetermined rotation stop
position of t rotatabl e base 32, a space fornmed between the upper surface

of the supportPVPYy, ascaiding Rdhis smbedisnant.sincedie eushionsheat£blhes brsize3?2 i s
el'i m nat edéonse%pglbd%g th e(I)rP(}vi'ﬁ:garlange of the thermal head 58, pressing force becomes equal
, qual as
each portion, so that satisfactory printing can be performed.

156 Moreover, as shown in FIG. 6B, the respective convex portions 38 of the rotatable
base 32 are fit into the respective concave por_tioﬂs 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 friction sheet 40. The rotatable base 32 is strictured such that the convex portions 38

. formed on the lower surface to reduce a resistance load at the time of rotating operation
.20 slide on the upper surface of the support tray 5. However, at the predetermined rotation
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 theloptical
disk 100a is stably supported against the pressing from the thermal head 58. Moreover,
this prevents accidental rotation of the rotatable base 32 when the thermal head 58 moves.

25 Furthermore, when the rotatable base 32 is driven to be rotated by thel drive motor 45

for a rotatable base, the power is transmitted to the rotatable base 32 through the gear train |



dt sk 100a is stably supported against the pressing fromthe thermal head
58. Mdreover, this prevents accidental rotation of the rotatablequ§§ %é%
when the thermal head 58 noves. 25 Furthernore, when the rotatable B

i.s driven to be rotated by the drive notor 45 for a rotatable base, the
power is transmtted to the rotatable bagé 32 t hrough the gear train 20 SEP
2005 27 including the worm gear 46, that is, the wormgear 46, the |arge.
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to this, en.the ratational 15 direction of the rotatable base 32 and the
novi ng di \rN&@f ?’o‘ﬁﬁ%f’ %{%bemﬁi&‘ﬁﬁ%%’é‘%e% PsE{of grinfing, suchobeslaiionships me ar e

t he sane .as .i.n, the case that e rotation of the rotatable base 32. is

anti cl gﬁ@mﬁ%"?mﬁé%t ‘?15 I%Fa?%ﬁ QF eritonelRf thetosatalle bagsaeand theymoy inglizgetion
slightly at é)ge ti when the thernmal head 58 is started to nove by

backl ash cSuibedhesipahhesd St thedming preralon Gae are eppositretogeelk othemi n.  However
according to this enbodi nent, since the rotational directional of 20 the
rot at abl e base™Waon Hisdhermal headi 3¥pndi the eattable Hrse recare pbiemativeledudvess aathe t he
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satisfactory printing can be perforned.
lert to the rightat the print operation time 2. *On the contrary to this, when the rotational

15 direction of the rotatable base_ 32 and the moving direction of the thermal head 58 at the
print operation time are the same as in the case that the rotation of the rotatable base 321s
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

20 the rotatable base 32 and the moving direction of the thermal head 58 at the print operation

- time are opposite to each other, no backlash 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

25 surface, which is opposite to the back surface of the ink ribbon, where ink is coated and the

surface of the optical disk 100a where the ink-coated surface abuts. Since the friction



As further explanation is given, friction between the thermal head 58 and
the back surface of the ink ribbon is extrenely snmall. Wile, |arge
friction is generated between a 25 surface, which is opposite t?)“tﬁ"eplg@ék
surface of the ink ribbon, where ink is cpated and the surface of the .
optical disk 100a where the ink-coated sufface abuts. Since the friction 20
SEP 2005 28 between the thermal head 58 and the back surface of the ink
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i nfluence fr bei ng exerted upon the pripting result. Mreover, the gear
train incl @8@@%@%@?%&%Coﬁ%esﬂ%%toé[‘ﬁg?‘i@asbH’éfhei geappahigh forgy témrotatg@l
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r ot at abl g lgg e 1532 agd tthe. rotatable base 32 is maintained in a fixed
state Wi ﬁlouﬁpofaﬁr?}f Gtonpsd dutpg g’?éﬁ% PRETRIYhndRy It g is perfespted ima dtaterthat
expl anation wl| n iven.of the operation of the printer mechani sm

In the pri E‘E%?P"r?égﬁ%mﬂ agt‘h%%‘?tmto %X i1 by oepmtsd Stan@stﬂﬁamd tispresensnthehe
carriage 56 . ;n 28. hetJ d substaptjall|ly horizontally and the thermal head 58
is placed AMPHPHPPIREL IEYH MAYYRE GEINg; thé PURiRpeeadion ebhan wafayorableciaflognct fimm

optical disk. 100a et:% a I{_Lxed di stance. Mreover, the carriage 56 stops at
the honme pdSPEiCERT'SEPOP{ng RENtALTeRlt y of the Ieft end proton of the noving

Moreover, the gear train includes the worm gear 46 having a merit that it has efficient
15 control over a force applied from the éide of the load opposite to the side of thé drive source.
This eliminates the accidental rotation of the rotatable base 32 and the rotatable base 32 is .
maiptained 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 mechaniém at a'print standby time, the head arm 96 on the carriage 56 is
20 held substantially horizontally and the thermal head 58 is placed at a print standby position
spaced from the surface of the optical disk 100a by a fixed distance. Moreover, the
carriage 56 sfops at the home position set in the vicinity of the left end proton of the moving
range.
Next, when printing is started, the drive motor 60 for a carriage is driven forward and
25 the output gear 86 rotates anticlockwise. The rotational power of the output gear 86 is

transmitted to the first, second, third and fourth gears 87a, 87b, 87c, and 87d. Then, the



range. Next, when printing is started, the drive motor 60 for a c rrg&g% 1S
driven forward and 25 the output gear 86 rotates anticl ockw se. fe 005
rot ati onal power of the output gear 86 is transmtted to the first,
second, third and fourth gears 87a, 87b, 87c, and 87d. Then, the 2 0 SEP
2005 29 third gear 87c, which neshes wit %t he rack, rotates anticlockwi se
and thereby the carriage 56 is noved along the guide shaft 55 in the right
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surface of tp opticaldi sk 100a to sandwi ch the ink ribbon 80 _

t her ebet wel! &Fﬁaﬁﬁ%f é%%oé?tei ﬁ@ck‘f’ﬂé?-rral head 58 comes in contact with the

surface of tNeroRlans gear 80 36ties clockwise ih e dorward ditection and thereby the pin 98 in
the cam groove 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

15 thermal head 58 moves downward and inclines with respect to the horizontal direction as
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,

20 which maintaiﬁs a predetermined inclination angle and which contacts the surface of the
opticél 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 glastic force due to the spring 97. 'When the motor is further driven forward,
since the planet gear 94a is positioned in the tooth omitting portion, the ink ribbon 80 is

25 driven to be wound while the carriage 56 is moved in the right direction in a state that the

thermal head 58 is maintained at the print position.



ﬁressur'e by elastic force due to the spring 97. Wien the notor is further
driven forward, since the planet gear 94a is positioned in the t,)oatﬂ_g 2005
emtting portion, the ink ribbon 80 is 25 driven to be wound while®t
carriage 56 is noved in the right directig ninastate that the thernmal
head 58 is maintained at the print position. 20 SEP 2005 30 Then, at the
sane tinme wwth the novenent of carriage 56 and the wi nding of ink ribbon
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reverse di L.on (left direction) along the guide shaft 55, and returns
to the hon@ﬁe%%fglp ?agnsgs'At this point, since the fourth gear 87d is coupled
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upward andﬂx?c?lpg%rtﬁ‘é gr?cfway 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.

15 At the same time, by the reverse rotation of the output gear 86, the sun gear 92 of the
swing clutch 91 rotates reversely. By the reverse rotation of the sun gear 92, one planet
gear 94 separates from the cam gear 89 and other planet gear 94b comes close to the cam
gear 89, and meshes thérewith. . 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.

.20 “Then, by the reverse rotation of the cam gear 89, the pin 98 in the cam groove 90
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

25 the periphery of the cam gear 89. 'When the cam gear 89 rotates by a fixed angle and the

thermal head 58 returns to the print standby I;osition, the planet gear 94b falls in the



fromthe surface of the optical disk 100a, and the head arm 96 returns to
the initial horizontal state. In addition, the tooth omtting porth/\%@P({@t
shown) is formed on a part of 25 the periphery of the cam gear 89. €n e
cam gear 89 rotates by a fixed angle and the thermal head 58 returns to
the print standby position, the planet gedr 94b falls in the 20 SEP 2005 31
omtting portion and runs idle. After the planet gear 94b falls in the

omtting pQrt.l. ly .the carriage 56 noves in,.t reverse direction
(left di regﬁ%‘ﬁ? PBﬁﬁPha@dF%‘Es &n AJFEL (eap IRt GRared f?ﬁs%té? Qg ting gertiopeonly
thermal hegad 58.is intai.ned at the print standb osition, FIG 10 shows
the structdf’e agfaggr?'%gp%\ﬁln? §7§|regqr§%§ir ctigp (]legfélalfﬁi:‘il%}){%ﬁdhea’i?;ﬁ?é@tﬁsth%@&w@ﬂng
5 to this enbadi t. The printi appar.at us includes _a control section 80.
A per sonal m%%ti’"}ﬁgﬁ%rm%%‘e{@ﬁé’&ﬁiég?%gW@Wthr%ISta§€®tPQ’ﬁHlOm by an USB
cable 67 via jnterfface (UF). 71, The control, section 70 includes a ROV
72 and a RAM %&d ﬁh SE“HVES %@\ﬁ“’?‘?ﬁuﬂ’p‘f’%@r?Q?ﬁtfl%ﬁétcgmélh%thaﬁrlamsg@p@m%&asrgmhing hat
control st he,operation of each gonponent of the printing 10 apparatus in
accor danéepmslf%boﬂﬁrpmt' cont PoPIRg atps HRvEREa PRV srefior SRpudarersdal s
stored. Moreover,_ in the ‘?%M 73, a menory that sores print data

transm t t ePPPH Phis EBPCEHLC the coRiial s5ctivg 70by1andeIB catile fhaie antintsriapk (Tt

switch 2, ?{ ay- position detection switch 13 that detects the noving
position of*the support tray 5, rotatable base's rotation position .
detection sw t,fh 50 that 15 detects the rotation position of the rotatable

base 32 on thel R f5HEPt secHay 78 inchydes @i R{gMR ad aRAMT hd Tdehe ROMA2smbgraes
64 and 65 éhat etect the kind of printing object (to be explained in a
second enbBY? ﬁ‘é&]t 38 & YN TePresHE: thagceptiols the Aperatieniof eack hempaorent of ths ecinting
70, r esq ctively. Qutput signals of these conponents are supplied to the
cont r ol 'SeBRAFHIAY. acqprdance High Arpript coptpbigaaltroay thechetsppalrotmputet B8 fipstomd.
rotatabl e base, thermal head 58, and 20 drive notor 60 for a carriage are
connect ed MOTENST &b er ANV Eh 2 memauy thatsoees riny date tragwiitted frprmathe geisveal
circuit 76, a drive circuit 77, and a drive circuit 78, respectively. An
expl anat i ofPTAPYLET Bénckeded. gi ven of print processing of the printing
apparatus with o _
Further, the ink jet switch 2, tray position detection switch 13 that detects the moving
position of the support tray 5, rotatable base’s rotation position detection switch 50 that
15 detects the rotation position of the rotatable base 32 on the support tray 5, printing material
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, respectively.
Output signals of these components are éupplied to the control section 70.
Then, the motor 6 for a tray, drive motor 45 for a rotatable base, thermal head 58, and
20 drive motor 60 for a carriage are connected to the control section 70 via a drive circuit 70, a

drive circuit 76, a drive circuit 77, and a drive circuit 78, respectively.
An explanation 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 optical disk 100a as shown in FIG. 2.
25 The support tray 5 is drawn to the outside of the printing apparatus by the eject

. operation, and the optical disk 100a is set and moved into the apparatus. Also, a character



reference to the flowchart of FIG 14. This print processing shom? a ﬁﬁi@ﬁ
in which.printing is perforned to two areas P1 and P2 on the opt JaPETi
100a as shown in FIG 2. 25 The support tray 5 is drawn to the outside of
the printing apparatus by the eject . opgﬁation, and the optical disk 100a
is set and noved into-the apparatus. Al s6; a character 20 SEP 2005 32
string to be. printed to two positions on the optical disk 100a is input

fromthe kayhpas b pinted RAVRASANAL of AR Bk 1008 inplR EBnPREREN R 5t

instructed fromthe personal” conputer 8, print data“corresp ng to the

I nput  char aeiRFsofliidoRpute? 69ENEHEH, %eﬂéxﬁlﬂﬁ% Eﬁhﬁﬂﬁ%d ff%%ﬁlli'ef I?%so%%% é]ozrﬁﬁﬁ?rg ), c

and print data for performng printi ont e area , 1.€.
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carriage f the thernal head 58 is noved to the print
position tﬁgﬁBQ%U?gguéggﬁhst the | abel surface of the optical disk 100a.

h I i v f int 15 datg stored.in the RAM 73 to the
{hormal head couaibR sbbByTs Sotesit Bl Rt Bt Eh e eogbe Fothptife nome
Drnti ng 1 5Eoaey (gt e BETh cPBPEREST BLgF RN AacDF A BRPER PAiSK

h . tshe ink.rib b the th | ad 58. At the print tine,
on the 5pEre St Soroy Rl e Hisb Perih ap 166 SPURb Sk ARk oH BHEEPBLORES ng
th i ! di t noving range is provided on the 20 area
corer2!5;gngg%tes?%%)?@%b‘i/@%@jange 019 the thermal head 58. For this reason,

when the heat,, el enent. row.of the ther ad 58 presses against the |abel
surface of t heMgf)et ﬁpgg%m%lfys Ig_le Cf@%&% Sefﬂ%nn?# Bfﬁ’ﬁlpnﬁgﬁg AR HYHEL Vs AheBatos 6P
W th the Syorrfaac%eﬂaog]:a fg)rr\];vear(?, ps'(t) It}?a%lthedt'hgrﬁnaj[?lggd 58 is moved to the print position that abuts

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

15 data 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 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 thé upper surface of the support tray.5,
the cushion sheet 61 having the size corresﬁonding to the moving rénge is provided on the

20 area corresponding to the moving range of the thermal head 58. For this reason, when the
heat élement row of the thermal head 58 presses against the label surface of the optical disk
100a, the thermal head 58 comes in contact with the surface of the optical disk 100a
uniformly because the cushion sheet 61 is equally elastica]ly deformed in the aiigning
direction of the heat elementrow. Thereby, satisfactory printing is performed. When the.

25 thermal head 58 ends printing of all print data onto the first portion, the control section 70

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



ani f or m y because the cushion sheet 61 is equally elastically deforned in
the aligning direction of the heat elenent row. Thereby, satisfactor
printing is perforned. Wien the . 25 thernal head 58 ends printi r‘?gﬂcﬁf 27008
print data onto the first .portion, the control section 70 stops the drive
of the thermal head 58 and drives the drf¥e notor 60 for a carri age
reversely, 20 SEP 2005 33 so that the thernmal head 58 is noved fromthe

| abel surf t . dj 0 on-prd nt Sit.i nd the
carri age 58 e bisfnfBehd 36 i ShaVesnioR d1-8ot AR CRLRL oRESH RGBS A1 o s
to the hone_positio the drive or _60 r.a.carriage 1is stopped, so
that the fniopél%rmﬁPP?%PIO%%f%eicgﬁiﬁggggﬁﬂgﬁye‘{/ﬁetﬁepﬂ@eé’Pf’lﬂPang ends, the
printing 5 apparatus sends .a print en onmand. t o the .person onputer 68
(step S8 Thated iRl EamRalion e H e doRHporisbl bEG-PRESH b SR Gimand
sends a raotation _instruction.command of supp tray 5 to the printjng
appar at us ETIOEBG%‘?? am}\léwt FSttI?’rgﬁ OBFriaﬁ?I? ﬁgﬂnaﬁ‘gar gﬂ&%/ LPUOECHES: 4G RISt or
45 for a5rot atabl e base.to rotate Elhe r ot at agllte base 32 clgckvvi se. Then,
when t he® rEPARRYS SEFsAiuring snd spmmand i3 the Bersonal MR H8AHEP 80)-t he drive 10
of the drive tor 45 for ar t abl e base.i.s stopped (step S8). Here, the
pr edet er ni ned %ﬁlﬁ’ﬁfsgn?lsco?é’ﬁ?er %gﬁkﬂtg'?‘s regeiveh thegnwd e’gcgﬁ‘?féfna’& sqngls a gpiplen

peri pheral. surface of tEe rot at abl e btgse,SZ,' t he concave portions 51 are
formed at BYHTYREGR ceamand of Suprort Ay torthe PripRe sRPAEATEYSEP STis eNexty Beat i on
posi tion detection switch 5?1 g\%‘tﬁects t he second concave. portion 51, the
rotati on SMHUDSIPPHATE TR dHEe oM 4nopatoagbledass fogrianbeapiatsbisrbasg

reaches a%f gredet e;}g; ned nunber is set to 180. The drive of the drive
mot'or 45 forClackvBEe abiea. whentheirgtatablifnse Ihmuates e apsrdetarminedrrgele, B dogei s
det ect eg b(gsed on the si gnal s of the rotatable base's rotation position
det ecti off Tt LRveOLRE 45 dorcorpisiably baseHg stogped GPSHasBer thegredetarming and
thereby the cushion sheet 61, which is positioned at the opposite side of
the cushi o%’ilgﬁfwéé?o 61, Namely) agdpehtigned pRoviso%t B eHter perpherdspgaceh fghe mtutpkle
print operation area of the thermal head 58. This state becones a

pr edet er mi 37881341 tg?) CONSaYe POonyP 1 aredorrardaat A0 destegs ntavalgradetten theaatatabbm
sheet 61 is positioned to be opposite to the print operation area of the
t her mal hedesgotaian pesifiorodriertion switch 50 detects the second concave portion 51, the

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

15 predetermined number is set to 180°, The drive of the drive motor. 45 for a rotatable base
is stopped when the rotation angle of 180° is detected based on the signals of the rotatabie
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

20 corresponding to the print operation area of the thermal head 58. This state becomes a
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 céntacting only the convex portion 38 during rotation, abuts against fhe

25 upper surface of the support frame 5.

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



above, at this position, the lower surface of the.rotatable base 32, V\/nich
floats fromthe support tray 5 by contacting only the convex por?|00$
during rotation, abuts against the 25 upper surface of the support rarre
5. When the rotation operation of the rot%table base 32 is ended, the
printing apparatus 20 SEP 2005 34 sends &% otation end command to the
personal conputer 68 (step S9). Upon reception of the rotation end command

fromthe Pidndt nguasPes oédiimats BEREANA cof AIRLEETuGRsgonds print data for

the second area P2, 1.e., a secon ortion o di sk 100a to the

d S11).
printing ﬁfrﬁ;@gpps;&;étso? A S A o %%Haﬁgaﬁ%?wﬁ%ﬁ%@
e AR ORGP Bl b0 LR R

performnms pri proceSS|
reception 8fskt168a{%rﬂh 1%1;? %ge (%E &f‘f%d n, connecti on
print processing, Psafr%a p Sc?p?éF’éts'iaHr?OB?m"t“ﬁéStﬁPrSH}ar

h f dt h ti 100a.that is held on the
Tocaeans © ooec G agpgaa%ugﬁaq% el il e
opti cal Egr grpa%o gﬂh&% RS LNL o con$ rtion. on the optica IS
100 o030 BormbNer B Ll hoe AR /451D 57 R R oS Py s o i
progelszl ﬁg |0£e {} V\éespec tin forg econd rtio Wn the opti.cal
G o1 00a - Shdstbof o Wich Rocallon 18 o Gt HECSRR BRI SR 81 B ientestione
Cends. an e?f@#ﬁfé’gﬁﬁﬁﬂ%%%% SoriBtky w@it%ﬁéﬁ Shppiniopesion pleprpsrapcbumoy. is
Then, th t t dth d drives the
ari ve mot opEopspte MRt et [la RS be5eEe wisighIe be s sotionaw of ¢ he
havi ng dCHBBRRGG AldTALRE Frra B A Oc SOk 1OAH (hOMT e ARAORd GORIDN hat
char act er - 8% PRk Forin Por it Hoaks topke Shét%%tgie%%mﬁ‘@@@'tﬁ%ﬁa%én

bi t I trolld ett eration. For exanple, let a case be
consi dor ed REPEE T X, WRRerghar e F oreone DR oPrBaoR G Hel 1Gleendr i nt
area P1 of ,t he. tical éﬁleOas vvnln |G 2 in a manner that the
upper sid eﬂgfprgltlggélp%%fn@?s arpémt end command to the personal computer 68 (step S14).

After that, the personal computer 68 sends an eject command for ejecting the support
15 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.
Here, the direction in which the character strings to be printed on the areas P1 and P2
20 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 1002 shown in FIG. 2 in a manner that the upper side of a character strin g
“ABC” comes to the side of the circular hole of the optical disk 100a, and a character string
“EFG” is printed on the second print area P2 of the optical disk 100a with the character
25 string’s lower side coming to the side of the circular hole of the optical disk 100a. In the

printing operation to be performed to the first area P1, print pattern data in which the



"ABC' cones to the side of the circular hole of the optical disk 100a, and
a character string "EFG' is printed on the second print area P2 ofg ishe 2005
optical disk 100a with the character 25 string's |lower side comng to the
side of the circular hole of the optical disk 100a. In the printing
operation to be performed to the first ad€a P1, print pattern data in which
the 20 SEP 2005 35 characters in the character string "ABC' are expanded

Iy i der of the .ch ers is transferred to the thermal head
55 11 ne. by Gt i Bk s B AL e e RSl R i s 5o moves
f left ight . of FIG. 2 (f ide to | ide of FIG 1),
‘thereby priREE I Bpslrinal e PRMABCE skiTy BrRdbionea bl gerraL o

the 5 secopd area P2, printing is perfornme transferring a print pattern
in which tﬂ’ge’% 5% Catrigp S5 apven ronpletio Fgﬁwﬁgﬁ%@dm UpDsh Fife Fo tomsr side of s

turned upsi o) nd .l eft:si right, to the thermal head 58 |ine by
line. O, Eﬁ?nﬁ eﬁ%“*ﬁ%?’ﬁ“ﬂ%&ﬁﬂe OFRTEh IPiRe RiRimgaperation ie be aeronmed;th ghe
nor mal order {}\Tﬁéﬁ’bﬁ exrpe%nded, Iznd be read out reversely and turned
upsi-de dSWwh<° 1P¢, Printne s petker YOTADREETR IR Bt s I8 gvhigl tietaharater y |
in the case .V\hegﬁ t,he cha%e%%er 10 strings to be printed to the areas Pl
and P2 shotiP88b&" Hothe4Pap 2 RET thakitds WEpsrupsida dewn s dileft side right te e
of the ci rﬁul ar ho%g8 H'Erhné“ attern data in which the characters are laid
in the nolWHPlde % °h g'en FRUBHPaHEN data it aichdhe ehpragiers mrrclaivkin thead
58 in the orde %{E the characters in each printingi operation. In addition,
the pri ntiﬁ‘bf%[.‘)s 53¢ begrpanded ddnatbangAd ovigeysecly and owatd epsideudosm 68 15
every tine en .gri n%?gprocessi ng and rotation processing ended, and

recei ved t HE%{tar FaOSEEAdR dhs Brropm keadp c e ddifignallyoin thieasseron e cbarmptet er
68. Howel\éer,. t he b[)ri nting apparatus nmay, at first, receive print data for
two por tiPoMER&hY GerEingd Rithe igas PLenddihshouidbs bathaip enswith thetouppet sirles8,
and all of a series of processing thereafter may be controlled to be

per f or med BYPBSIY thersidesitithe ringlazdiole arinspattetr éaw by whish Keytimarcters aredbidih ay
section, 20 nmenory of character fonts nmay be provided to the printing

appar at us 1§ PREDE ara@E manbs gemsratsd ined telthedhérmplibeadt $einfthnotdenof thé
editing input data, and the function of generating printed data, and

t her eby al Phg5Rcéee §5¢a¢h PERENE BPRTIRWIN. may be singly performed by the printing

In addition,-the printing apparatus sent the end command to the personal computer 68

15 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 p’rocessing thereafter may be controlled to be
performed by only the printing apparatus. Moreover, a keyboard, a display section,

20 memory of character fonts may be provided to the printing apparatus to have the function of
accepting data input, the function of editing input data, and the function of generéting
printed data, and thereby all processing and control may be singly performed by the printing
apparatus without the need of connecting to the personal computer 68.

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

25 is performed to the label surface of the optical disk 100a, the fotatable base 32 on which the

optical disk 100a is mounted is automatically rotated by a predetermined angle to perform



apparatus without the need of connecting to the personal conputer 68. As
expl ai ned above, according to the first enbodi ment, after printi P9 1(‘§gp 05
first portion 25 is performed to the |abel surface of the optical disk
100a, the rotatable base 32 on which the3.opt|cal di sk 100a is nounted is
automatically rotated by a predeterm ned gngle to perform 20 SEP 2005.36
printing for a second portion. Accordingly, such a conplicated task is not

' ) . i ti f the
needed t haprifithey fof YRR Hd [Sdrﬁbfr\k.f] A%c&ﬂﬁ%%}?%&l?asggg@?%}égggsl&grn%ﬁgéegt@ﬂgt}at the

optical disk 100a every time when pr
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surface of the optical disk 10 I's makes i SSI . .
T00a caei |5 amesPEHERI I B RRE R Kokt B pF il eirdnal P et
1o of Pt aEman.prats GRS A0 o Rl kel o0 econdoar Lot L1
oper a1 on, PeRa e RO e ST Y PR AN G F6BG - he cupport
Lroy 5 Stops it g LARAUIRIL L0 SN ol Sk, SLal] sner st
Fotati on driyig il o0z S 85 4 e Flreflii, S8 e it drive motor 0
Consumpt 1 0 feaar sy Al B Rr R U D e e ouf ovdiaer e
b docr onsaie gL RAORIS REEMRERE &R, BRishoioah et S Gompaapddbe Rengort -
cppar at 00 B ¢ AR08 SRRy BB DR 30 Dl oo o Yo paba o in e tode |

[ Iy . inti to the  |abel of the optical disk
Tooa.  The TSERERE Skl PERUEN T B OCBAHG dAcbin wen: PR B RewBOK L AoDn

i papor. SAIRE R %R LRI P G178 todh B! BReGhoS Snkianops arven sh 100a
such as CD}S&?G@Q a&ba?ntzlléeié emi which peak consumption power of the driving apparatus can be
reduced, the scale of the driving power supply to be mounted on the printing apparatus can
15 be detreased, 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 wés used to perform 'printing to the
label of the optical disk 100a. The printing apparatus of the second embodiment has the
20 function capable of performing printing to both the label of the opticalldisk 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 .1000 such as a cover, jacket, and

the like is further contained in the case 100b. The paper material 100c has a rectangular

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

optical disk 100c.



contained in a transparent case 100b, and paper material- 100c such as a
cover, jacket, and ltohe like is further contained in the case 100kp o T3E® 2005
paper material 100c has a rectangul ar 25 shape whose one side, which is
substantially the same length as the diangter of the disk-like optical

di sk 100c. 20 SEP 2005 37 i In the print@ﬁg apparatus of this enbodi ment,
such the optical disk 100a and paper nmaterial 100c are used as printing

obj ects. The rgtgi ﬁﬁﬁéjﬁ%ﬁra‘%ﬁsﬂé&% %m%icﬁﬁl‘rgn"fl,rsu%gggptigﬁrcﬁﬁisﬁbtggahg gﬁéﬁ? the

di sk-1ike optical disk e support’ tra g;as gtrfﬁe t? .
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shows a state wher e pape terra c is nounted on the support tray
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I's attached t O'Tltlerxll?sﬁges ﬁlte Ip?ﬁtlr?é g}?peagatas of tﬂe embodiment makes it possible to perform

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 prinfing 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 the 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. 84, so that the first detection switch 64 is turned on. At this time, the



63. Then, the optical disk 100a is nounted on the rotatable base 32, and
when the support tray 5 is drawn into the case 1 and inserted the? gtsed Bys
this state, the peripheral portion of the 25 optical disk 100a cones in
contact with an actuator 64a of the firs 8detection switch 64 as shown in
FIG 8A, so that the first detection switch 64 is turned on. At this tine,
the 20 SEP 2005 38 optical disk 100a does not cone in contact with' the
second detg@fichidisie Y(aCdbeb Aot @tk hBntaeLFARhIRLSH QB RWskalh 85, Lfaenef ore

remai ns being turned off. Al so, the paper material 100c is nounted on the
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into the case 1 and inserted thereto as showh in FIG s state, the
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tro or t

The con section € printing apparatus drives the drive notor 60

for a 20 carrigge ' > the .thermal head 58..to the print posjtion
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section 70 Ergnsfersn gri nt data for the first

the sécond embotiment. :

In this print probessing, 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.
15 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 comma‘nd 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 against 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 revérsely to

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



fo‘drtion stored in the RAM73 to the thermal head 58 one |ine by omé ag 6
nmoving the carriage 56 fromthe hone position along the noving pa H S§R L0
eontrol section 70 perfornms 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 nBtor 60 for a carriage reversely
to return the thermal head 58 to the hone position (step S 104). 20 SEP
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the drive not 6 for a tray to eject the support 5 ¢o the outside of the
case 1, and enfQ°R fE HRYRES jeﬁblséfeérﬁug@@g}hcgg@yal disk 100a in step S105, the

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 section
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 cbntrol section 70 performs printing for a second portion to the 1ab¢1 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
. Totatable base to drive the drive motor 6 for a tray without rotating the support tray 5 180°,
25 and ejects the sﬁpport 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




Wien determining that the printing object is the paper material 100c after
the end of the printing for a first portion, the control sect i &l BFPJ208 es
the drive motor 45 for a rotatable base to drive the drive notor 6 for a
tray without rotating the support tray 5,180, 25 and ejects the support
tray 5 to the outside of the apparatus (% ep S109). The user extracts the
paper material 100c fromthe ejected support tray 5 and rotates 20 SEP
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second portion. After that, y state irnstruction

is set. FOfe ﬁ%'s?grﬁ‘i’ﬂﬁfﬂ\%?oﬂé'?&bﬂ@g&ﬁﬁ%. that the print restart is

instructed by the eject switch operation done by the user (step S 110),
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support tray 5 to the print post e apparatus (step 1 Af ter
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cont r ol rms print process a secon
Lt i [ e td 12). 10, Wh
The prim SieBaTA0f H coBEBERED bitedtnl WL ol 87 HEY R ¥ it Pt 70
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the direction . of, the paper nat e{t)i al 100c automati calelr%Fto, deal with the

printing to a BORIHRLIAPDAERS 0f e serrdamhadipent, HRsehe RENERE HRd 1575t 1o BN is

ended. In ]:ghma?itycgis p%rtig‘nsro(%tt}?é fé&g surface of the optical disk 100a, the optical 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 a, 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 to a

20 plurality of portions after the printing to one portion is ended. 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 ﬁlaterial 100c, with the result that the entirety of the printiné apparatus will be

enlarged.



di ameter of the rectangul ar paper material 100c is equal to the length of a
di agonal line, and the length becones larger than the di ameter of 0t §er 2005
di sk-1ike optical disk 100a. For this reason, there is a need to increase
the size of the support tray 5 that suppgyts these two printing objects
and the size of the case 1 that contains Tn consideration of the rotation
of the 25 square paper material 100c, with the result that the entirety of

the printing mwaﬁ,usthwgr%ihggpﬁmg 88rdiRR (ER seQRE efbotiRMEY e q@alfﬂggse

printing apparatus accor e second enbodi nent, the rotata
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the direction nmanually every tine when one printing ends. For 5 t
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di aneter of the optical sk 100a, thereb m nati ng the ne r
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material 100c, so that the entitety © printing apparatus can
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tray 5is éjected to the o the appara

operation f : 0Ll j S rt.tray. 5. At this tine,
he' ot at ALESTELH 40 bik Bk 268, RE clab e RSV br ok Rhnoe Slpae e ot o
a predetegmpﬂ1 ;34op position based on the signals fromthe rotation

position detection. switch 50 and the encoder 48, thereafter being noved

Lo the_out st 93, Bl iR ARRGE s 258N e o BYBH o e 0L gl 0 e 32
or oot of i ho drar BB cefoldfa Bel AP s BPed o hond evie wien
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| 50 and the encoder 48, thereafter being moved to the outside of the apparatus.
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 appa.ratuS
20 structure which is appropriate to perfofm printing té a plurality of printing objects each
having a different size.
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.

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

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



having a .different size. FIG 18 is a perspective view show ng the
entirety of a printing-apparatus according to this enbodi nent. Flﬁ.slpq
and 20 are a side view and a front view, each showing the structure o% E?Qé
main parts of the printing apparatus. 25 This printing apparatus includes a
box- shape case 101 with the shorter side the top as an apparatus main
body. On both outer side surfaces of the bottomof the case 101, 2 0 SEP
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supports t Iat%rgl%tit&asgm{)l?rcrg exdriecli] 90 anée odpiti%allrzgoarc’iing medium or small disk);' and a card-shape
CD-R 170c (bereinafter simply referred to as obtical recording medium or card type) can be
attached to the tray 121 and printing can be performed to the reépective optical recording
15 medig by the printer section 135. |
The tray 121 has a rectangular plate-like tray main body 122. At one side surface of
the tray main body 122 to be used as a disk support surface 123 that supports the optical
recording media 170a, 170b, and 170c, there is provided a rotatable base 125, which is
rotata‘ple around a rotating shaft 124 and which supports the optical recording media 170a,
20 170b, and 170c.
A cushion sheet 126 is adhered to the surface of the rotatable base 125. At the central
portion thereof, a plurality of engaging claws 127, which engages with the inner periphery
of a circular hole 171 of each oflthe optical recording media 170a, 170b, and 170c, is
formed to be projected from the surface of the rotatable base 125. The engaging claws 127
25 have gprojection height to such a degree that they do not project through the label surface

of each of the optical recording media 170a, 170D, and 170c.  The optical recording media



20 170b, and 170c. A cushion sheet 126 is adhered to the surface of the
rotatabl e base 125. At the central portion thereof, a plurality @f0 SEP 2005
engagi ng claws 127, which engages with the inner periphery of a circular
hol e 171 of each of the optical recording,media 170a, 170b, and 170c, is
formed to be projected fromthe surface OP the rotatabl e base 125. The
engagi ng claws 127 25 have a projection height to such a degree that they

do not proj®o 170y, andh70d e haldedy Burdtagsle take €2h of the optical recording
media 170a, 170b, and 170c. The optical recording nmedia 20 SEP 2005 43 1
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placed in the case 101 in a state.that the di sk support ace
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rack 128 is provided at the si ower  Si

body 1225 ijkidet:hE oGRSE oF is provided a stepping notor (tray
driving nn?%rf 109 tﬁgt ?%%a Eg&g' drive gear 105 forward and reversely

o1 £, AR A o RS M 85 B B,
o o SO 0B s thoder el 8, 6300 Wl T ML
out 1o o ex P08 At B0 BB AT L0 HIR LISH BB
e oper a g B4 s6he eshe PUHLGu0Rcotyd ok e Loy L placed oL, the
oppar oL 49 BUKISHTIO Bt lp SR AIE e oA R A
121, 10 . PAEARALE AT ROT e B BBR el S50 b kT
g{ ieﬁ ¢ Z?t Sgé)ge:?%ﬁgh&cgggrﬁ ;]f(g@é%}%@ §Ltg1|5 ?&)ﬁxérﬁu%a%renolf ﬁxe%%geel Oclc.)r rﬁg egge(jr, tthg rrtloqgr 107

is driven reversely by the operation of the eject button 109, so that the tray 121 placed at the

qutside of the apparatus is moved to the containing position in the apparatus. Furthermore,

15 as explained later, this printing apparatus is structured such that the tray drive motor 107 is
driven to move the tray 121 to a predetermined position in the apparatus by control of the
control section at a print op.eratihg time in order that the position of the print area set to each
optical recording medium is made correspond to the printer section 135 in accordance with
the kind of the optical recording medium.

20 Additionally, in the case 101, there is provided a position detection switch 111 that

| detects that the tray 121 is moved to the containing'position in the apparatus.  Further,
there is provided a pc?sition detection switch 112 that detects that the tray 121 is moved to an
eject position, which is the outside of the apparatus, where the optical recording medium is
attachable and detachable. Based on the signals from these position detection switches 111

25 and 112, the 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. These



the kind of the optical recording medium 20 Additionally, in the case 101,
there is provided a position detection swtch 111 that detects t?ali] E‘Qe
tray 121 is noved to the containing position in the apparatus. Furt é : 2005
there is provided a position detection sy,tch 112 that detects that the
tray 121 is noved to an eject position, Wwhich is the outside of the
appar atus, where the optical recording nediumis attachable and
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are .t ur n.ed detection switches 113, 114, 115, respectively. As shown in FIG. 23, when the large disk

170a is attached to the tray 121, all switches are turned ON since the. positions of three

15 switches 114, 115, 116 correspond to the large disk 170a. | When the small disk 170b is
attached to the tray 121, only one switch 115, which corresponds to the small disk 170b, is
turned ON. When the card type 170c is attached thereto, two sw'itches 115 and 116 are
turned ON. When there is no recording medium on the tray 121, all switches are turned
OFF.

20 The rotatable base 125 provided on the tray121 has the rotating shaft 124 at its center,
and the rotating shaft 124 is rotatably supported by the tray main body 122 to be rotatable to
the tray main body 122. A stepping motor (rotatable baseldrive motor) 129, which is
provided at the back surface side of the disk support surface 123 of the tray main body 122,
is used as a drive source and driving force of the motor 129 is transmitted to. the rotating

25 shaft 124, so that the rotatable base 125 is driven to be rotated clockwise.

In addition, the tray main body 122 is provided with a rotation position detection



OFF. 20 The rotatable base 125 provided on the trayl21 has the rotating
shaft 124 at its center, and the rotating shaft 124 is rotatably SUBi6r 2065
by the tray main body 122 to be rotatable to the tray main body 122. A

st eppi ng notor (rotatable base drive notor) 129, which is provided at the
back surface side of the disk support sufface 123 of the tray main body
122, is used as a drive source and driving force of the notor 129 is

transmtteg . e ' - that t rotataledgase 125
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provi ded w at ion Ltion detectign 20. SEP.2005 45 swi.tch 131,
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the swt h%f'llgl. %/ﬁ_lr ver, in the case 101, there is provided the printer
section %3 , AT f@'pl aced at the disk support surface 123 of the tray
121 to be oppqsite to the rotatabl e base 125 and which is conposed of a
t her mal t rans@?reﬂ‘ﬁr’rﬂ?éﬂ? Caﬁﬁégzrrtgﬁ?é? P@é‘@l%aép\eﬁr °f SFERQRIED, Fhih g placedabe
rinter fr .136. Le ortions 137a __10 and 137b, which are provided at
ot ond pOF EIGrSPEE RRECh PAOGIERra el 1B OBt Hocbe e Btapleebrsh 4o b3  of
t he case 10f11,. A vertical frame portjion 137, which is vertically stretched
bet ween t hBHCBS BTRASEHES 4 Spymalieanstsyprintes bl aced to be biased to the front
side of the case 101 fromthe rotation center portion of the rotatable
base 125. The PISHRIET spetinnel p3ecladgsgdiridgeabans prindereraaa 1 3 ui lpgawriignst 33a
thermal head 142 and 15 forms a running path where the carriage 141 is
moved bdEkanshid7bowhishwes prpwided gt bath aed porsions of the abntsr Fame 1Bp5are Aixgdiaite
shaft 138, which guides the carriage 141 slidably, is provided in parallel
‘with a verpaseap3 p? heeagrokQli ot 13 tieal Oubrearayden 137, mddeh ip3ortivally atrefolede r ai |
140 are provided al ong an opposite face side to the rotatable base 125 of
t he verti cagtwesngthe leg portions 137a and 1370, is placed to be biased to the front side of the case .
101 from the rotation center portion of the rotatable base 125.
. The printer frame 136 supports a carriage 141 equipped with a thermal head 142 and
15 forms a running path where the carriage 141 is moved back and forth vertically along the
rotatable base 125. A guide shaft 138, which guides the carriage 141 slidably, is provided
in parallel with a vertical frame portion 137c. Moreover, arack 139 and a guide rail 140
are provided along an opposite face side to the rotatable base 125 of the vertical frame
portion 137c.  The rack 139 meshes with a drive gear 144 provided at the carriage 141
20 when the carriage 141 runs.  The guide rail 140 guides the carriage 141. The carriage 141
is structured in a self-propelling system in which the drive gear 144 is driven by the
equipped stepping motor (carriage drive motor) 143 to move back and forth along the rack
139,
A ribbon cartridge 161, which contains an ink ribbon 162 for thermal transfer prinﬁng,
25 is attached to the front side of the carriage 141. The ribbon cartridge 161 is replaceable by

opening a printer cover 118 provided at the front of the case 101.,



portion 137c. The rack 139 neshes with a drive gear 144 provided at the
carriage 141 20 when the carriage 141 runs. The guide rail 140 gQi0desP t208
carriage 141. The carriage 141 is structured in a self-propelling system
i'n which the drive gear 144 is driven by the equipped stepping notor
(carriage drive nmotor) 143 to nove back &hd forth along the rack 139. A
ri bbon cartridge 161, which contains an ink ribbon 162 for thermal transfer
printing, 25 js attached to the front side of the carriage 141. The ri bbon
cartridge 1611\13§t’ ra[}é“pli’ré&t@a%?%orb§/35 WHEE‘? Hgthsr pinlaiped basgd ap FIG8 Yombeld. at
the front of the case 101., 20 SEP 2005 46 Next, the printer section 135
will be f@BnetIGRp?E A4 2bBSeaeHnt iGEIGS 18AHd OEEAplgings inthefirst 21A and
21B correspond . to FIGS, 16A and 16B explained in the first enbodi ment, and
the print &boSEpenanddBe printeR pectishilde Phibit cRBRdIBgRshas subsigntinlly e smee
structure as the structure of the printer mechanismof the first

enbodi nentsiruFigre asfbe stre@wipeiitempiantes medhanisrpdidhe firss pmbaditfeat. e iforrted er ence
numeral s_are added to the conponents common to the printer mechani sm of
‘the firsP convodentent thepumapation,digereuireferanss nameralopge rddddoinghasmenpdrensane.
In the explanation set forth bel ow, though sonme are duplicated, the

st ruct ur e cemmeretoghe priater sechandym oBtheifstemitwidipente sHomoret, thadundtions emtt i ons
and operations of the respective conponents will be omtted. 10 The

t her mal hexpdrations krs the saneledndhe explarfatiomsetdbrth helowathoiglyeonietdre duplitate,
carriage 141, there are provided a running drive nechanismof the carriage
141, a headbe ptoudtung of thecpriniersseriddn i Ifeis brieflyrdbschibediaddthe famdions midopenations
mechani sm of the ink ribbon 162. The stepping notor 143, which is a

starti ng sduvherespotive hespommehaill snematwed. whi ch rotatable forward and
reversely, is attached to the back surface of the carriage 141. 15 The
“ribbon &&rtri dde thémai heddud@ss provaded a1 88.fradn of the cembge 168, I thenmamge 141,
portion 164 to which the thermal head 142 is inserted. In the case 163, a
ri bbon supperp acopevikded a ramuing drivébechasisnd bhipecanmgd 661, arleaptmsimged. The i nk
ri bbon 162 paid out fromthe ribbon supply core 165 is guided by a

pl ural ity méchguistheofppha thetr7], head d 42, sandauwid dagoticohanie ofitedink ribbon 162.  The

stepping motor 143, which is a starting source for these mechanisms and which rotétable
forward and reversely, is attached to the back surface of the carriage 141.

15 The ribbon cartridge 161 includes a case 163.  On the case 163, a concave portion
164 to which the thermal head 142 is inserted. In the case 163, a ribbon supply core 165
and a ribbon winding core 166 are provided. The ink ribbon 162 paid out from the ribbon

- supply core 165 1s guided by a plurality of guide pins 167, and is wound around the wind
core 166 through the concave portion 164 where the thermal head 142 is positioned.

20 In the carriage 141, there is provided an output gear 145 attached to an output shaft of
the stepping motor 143, anci a large-diameter gear 146a meshes with the output gear 145.
Moreover, a small-di)ameter gear 146b provided coaxially with the large-diameter gear 146a
meshes with the drive gear 144 that meshes with the rack 139. The drive gear 144 meshes
with the ribbon winding gear 147. Moreover, a ribbon winding shaft 148 is provided

25 coaxially with a rotating shaft of the ribbon winding gear 147 through a one-way clutch (not

shown). The ribbon winding shaft 148 projects to the front of the carriage 141 to engage



core 166 through the concave portion 164 where the thermal head 142 is
positioned. 20 In the carriage 141, there is provided an output gear 145
attached to an output shaft of the stepping notor 143, and a 2 EP 2005
| ar ge- di anet er gear 146a neshes with the output gear 145. Moreover, a

smal | -di ameter gear 146b provi ded coaxi afy with the | arge-di aneter gear
146a neshes with the drive gear 144 that neshes with the rack 139. The

dri ' j i ndi 47. M ,_a.ripb
W ndi g ot AT HRER st B b e ThBOR Pt AR B Rt b SR D TR
i bb i ndi 147 t.h h - | ut ch t T i bb
i ndi ng shakt A" Beshatise PERLR ST BB Ut Fratefanber aor 19 oGt
SEP 2005 47 _wi.th th i ndi 66 of . the rihb tri 161. |
addi 1 on,  GHE AR ARG BOMTued MSatrLUE P ARG B BY g Bet FHEOBF each
f the | = di t 146 ngd | | - di t , 146b_w t h I
i stance | A HUAFSER Gie0g; P B FiEehh T CEHATECChOMEn AT oTBm hegmior
t at I t h ' i ded [ del hani in which wh
the ot o ST BN G LR ST d 4P ar ety AP TaBR B RS Uy &
predeterm ned.angle and th rotation drjve to the small-di aneter gear 146b
e sl 16

from the | SRRONRREP igmgLeT gear 4P fiopnihe Afrge-SiRmaler 55aT 1462 i Nefe

bef ore t he_engagi ortion of the |arge-di anmeter gear 146a engages with
t hat of thga%sg%}ﬁFE 8?‘5}?89‘518@5&%#0%1@0@“%&5?15@9@@Oiﬂaf‘alﬁ&jefaammgg@ag 14p0vi ded

in the carriage 14%. Thg camgear 149 is 10 provided with an arc-shape cam
groove 150°PEAEEL Wit &habpt thesmadrdpmetghes#sd46the center of the rotati on.
Then, a swing clutch 151 is formed between the cam gear 149 and the out put
gear 145. The MRFeoyeh Pe@reetsids is Peyypgrssia dhosardagsuld lge dine £8@ geahl 4%isneshes
wi th the outpu gear 145 and a pair_of planet gears 154a and 154b, which
mesh wi t 1) Prvidedyiean argshapg fam gnovm h whieh 1§ ofipeanteser agsinse theweatst ef the t he
circunferential direction of_ the sun gear 152 through an arm 153. In the
carriage 1Hfatiqnerldep priggichisdh BlHs famed bewsmnithe ¢am etrrtife antdrenuitpdiead
142 is attached to be rotatable around the center of a shaft 156. The head
arm 155 | sBe#déd-

The swing clutch 151 is composed of a sun gear 152, which meshes with the output

gear 145, and a pair of planet gears 154a and 154b, which mesh with the sun gear 152 and
15 which are supported to be movable 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
anticlockwise by a spring 157 provided at one end side in a tensioned state. Further, the

20 head arm 155 is provided with a pin 15 8 close to the one end. The pin 158 is slidably
inserted to the cam groove 150 of the cam gear 149.

Referring back to FIG. 18, an area P on the rotatable base 125 éhown by a broken line
indicates a range where when the tray 121 is contained at a predetermined containing
position in the case 101, the thermal head 142 moves along the rotatable base 125. The

25 strip range P becomes a print area to the optical recording medium. A width W of the strip

range P corresponds to a width of a heating element column of the thermal head 142, and a



anticl ockwi se by a spring 157 provided at one end side in a tensioned
state. Further, the 20 head arm 155 is provided with a pin 158 clpgggoom‘ﬂé'ue
one end. The pin 158 is slidably inserted to the camgroove 150 of the cam
gear 149. Referring back to FIG 18, an area P on the rotatable base 125
shown by a broken line indicates a rangé8where when the tray 121 is
contained at a predeterm ned containing position in the case 101, the

t hermal head . noy.es_al o he.r ot at ab ase 125. The 25 strip range P
becones a gepfg%fgésraea@}s%cet‘ﬁg&B f‘itgﬁqm‘ﬁé&%‘i g‘}ﬁﬁ %Vﬁggm A w dth Wof the
strip range B,orrespo o] | d.h _of heat | el enent caql umm of 't he
thermal head 1 Feoé{FFchﬁg% 1%5&?3%?14@% Gﬁgﬂﬁia@ v, PIORTAeAS R gk o
thermal head 142 is.. bl eover, i.n,FIG 18, , A2, Bl, B2, C, and
Cc2 show pri%P rdé‘?%%dlgﬁ\?p‘ T"leﬁBB’WQQIWheF%EWW% Pﬁé‘wﬁibbb@? Plintsh sectippd 3dher e
printing iﬁlger,for med by the printer section 135.  The printing apparatus
perforns tiP?ErBEEARPAGI Pegiesms HHe prnteg by PR ouiydeepnnseperations. 5 fexanpl e,
in connegi on Vill th the large disk 170a, title printing is performed to the
print ar SatXaplpyin sprnGsHM Wit ihe lrgeodisk bf0a fitle priptingmisipetformsediortho prmidire
two portions of the print areas Al  and A2 by twice print operations. ' The
print areadlAy BgPrinpopgratiqy phiitle pralingispsgpimeshiedwowiortions of itkecuring area Bd

t herebetween, In a case where printing is perfornmed to these two areas,
after perf8hPAPYSFIGHTrRGoPBakIs. f iThe prigt eraasi] anhd2rant ssrameichlis positioned
motor 129 is driven to 10 rotate the rotatable base 125 180 to make the
area A2 coPttbgsdicylar foleberphatweet dB@TRsMWhgE printihg iy perferingh tajtheseetwo areas,
mechani sm of the rotatable base 125 using the rotatable base drive notor
129 as a dAiiFPeEOIRBE BURERg i Bedistarea pli the rgfaiableibepe didve motoed 3his driveniton
to the printer section 135. The relevant rotation drive nechanismis
driven D& Brtatethrropsadn bassrli2AtlBAYto maks the tieed AZibareaspotirbtogthelpoiitet fretifn £ 35.
printing, and the operation stops to hold the optical recording 15 nmedi um
st at i onar y Thfiratféon &@tramhemb@sé tho®tatable hgse He wirerthe raatable basd divengotof
the printer section 135. Each of FIGS. 22A, 22B, and 22C shows a

rel ati onshild ke divee sowste: thasrplanes Weeprint pesitipn §irtd sepomf partiathtopthe ptinter eatiand
the printer section 135 when each of the plurality kinds of

' 13 The relevant rotation drive mechanism is driven before the second printing is started

after the end of the first printing, and the operatjon stops to hold the optical recording

15 medium stationary on the rotatable base 125 during the execution of printing of the printer

section 135.

Each of FIGS. 22A, 22B, and 22C shows a relationship in the position between the
position of each print area and the printer section 135 when each of the plurality kinds of
optical recording media 170a, 170b, and 170c is attached to the tray 121. FIGS. 22 show

20 the positions of optical recoding media on the tray 121, respectively when the tray 121 is
drawn to the containing position of the innermost side of the apparatus. This position of
the tray 121 is the initial position of the tray 121 at the time the printing operatioh is started
by the printing apparatus, and this position can be detected by the position detection switch
111. |

25 As mentioned above, the tray 121 is provided to be niovable to the case 101.

However, the printer section 135 is provided to be fixed to a predetermined position in the




optical recording media 170a, 170b, and 170c is attached to the tray 121.
FIGS. 22 show 20 the positions of optical recoding nmedia on the trayy $ga,2005
tespectively when the tray 121 is drawn to the containing position of the
i nnernost side of the apparatus. This position of the tray 121 is the
initial position of the tray 121 at the t4%me the printing operation is
started by the printing apparatus, and this position can be detected by

the position detectign switch 111..25 As ntioned abpve, the tfray 121 is
provided + PHERHS i RE abRdenerar thoherdRay o2 At Rtk arbredeear a5
is provided to be fi pr.edet erm ned positiaon in the 20 _SEP 2005 49
appar at us Bﬂﬂg?’[ﬁe f%‘ﬁ?{gr égrtg?ugfé‘“ﬁe%?o? ﬁ’@rl P dikdd 02 hgs 3 width 3% and 2 éemethy a
predeterm ned, position. In Fl 23 he print ea Al of the | arge disk
070a has &l BERTY 58 B qu%fgi-’ﬁﬁl ligk 1?({%1“&81 Vikithn oz lepgthylize angeipring s k
170b has a wi dt.h and .a length L2, . th rint _area Cl of_the card type
170c has aawagilhoﬁ%ﬁﬁ?fdéme ﬁab?wsgtg%wpgﬁﬁewfbmt hEagk wisth BY af tas paint
B1, and i'S ggugl t%eqn’ﬁe effective_print width Wcorresponding to the
wi dth of © f¥as Rdabinddt bifearalde thnsifestive pant wigfnhi coreesprntam topbymidthe§ ¢ he
| engths of the  respective print areas, L1 is the |ongest, and L3 and L2
fol low in SrdsAtingrlemeptcaban ofiiheitheramal heas142n e Regading theteagths o thes | ar ger
than L1. Moreover, in FIGS. 22, reference nuneral 171 denotes a center
‘line of thESPREYePIRt gigas: &-1deherlgngast, aed b8 aad R foflow freondes p Slitei mevable
optical recordi n% media 170a to 170c attached to the tray 121 in the noving
direction fEUREL Eakehernal heybl Keitdugen HaeLl71Moscaes oo MG erettiones of
each of the print_areas Al, Bl and C of the respective optical recording
medi a 170aPBEeRrdél depaiere qeatrgiine of thedtaydrl apdetserral ling o4 eachzdshe respectivec
is a center line of each of the respective. optical recording nmedia 170a
to 170c ithoptieal sscordingmediati76a fo hHfls attarkedde thestray 1 Heindheimotiagaknettéon foithe
171 of the tray 121 in 15 the noving direction intersect each other at

ri ght angl 63¢ 122 The centerding 17dris also picerientine ¢feeacinpfithh ptinf dreas Al,eB prich€1

wi dth) of the heat elenment row of the thermal head 142 noving on the tray
121 i n acc6f Berewegiiterniselaresrdingimedie 1 artoilggeinlthe lengtht dieecpipint Eagp dfi ne.
Synbols a and b show a di stance between the center line 172a and the
‘center |inéd7Ax362krmadd 78¢ tstageoter line of each of the respective optical recording media 170a

to 170c in the axial direction, and this center line and the center line 1.71 of the tray 121 in
15 the mov.ing direction intersect each other at right angles. 172ais also a center line of the

width (effective print width) of the heat element row of the thermal head 142 moving on the

tray 121 in accordance with movement of the carriage 141 at the printing time. Symbols a

and b show a distance between the center line 172a and the center line 172b and a distance

between the center line 172a and the center line 172c, respectively. Here, a is smaller than
20 b.

As shown in FIGS. 22, the center line of the print area A1 of the large disk 170a in the
axial direction coincides with the center line of the heat element row of the thermal head
142 in the axjal direction. The printing to the large disk 170a is performed when the tray
121 is placed at the predetermined containing position where it is drawn to the innermost

25 side in the apparatus. The center of the small disk 170b in the axial direction of the print

area Bl is placed at the p'osition,'which is separated by distance a to the outside of the



between the center line 172a and the center line 172c, respectively. Her
ais smaller than 20 b. As shown i'n FIGS.. 22, the center |ine of 2t0h8EH Mt
area Al of the large disk 170a in the axial direction coincides with the
center line of the heat elenent row of the thermal head 142 in the axi al
direction. The printing to the large disk0170a is perforned when the tray
121 is placed at the predeterm ned containing position where it is drawn to
the innernost 25 side in the, apparatus. ,THe center of .the small disk 170b
in the axi BIPHTEPTGhE mﬂtf{fﬁ@ed??ﬁtwmab sdhggente of the wilth of thedepilemensaow
which is seftgra]%ed ﬁ%ﬁ?ﬁi S an%g a_fo the outside of the 20 SEP 2005 50
appar at us P GftiHEa af21 | AscrdBgly. i nemting 1§ pratosesd ef thepositien wiberenther
the heat e errfﬂlte. r ow %f hhe thermal head 142. Accordingly, the printing is
performed B8t SpRYedivyihGAuresPeRiing prgyntio fhe uisids eifthp ppparatus Sioreisondi ng
amount to the ,outside of e apparatus fromthe containing position.
Mor eover, tHRAIREEROSIIGR.  Hioreoyer thgerater phhe; ird fyge A¥Pain the pial disvetion of e 5
print area ClL is 8' aced at the position,' which is separated by distance b
to the outBiereCl eplaced:sh thermesitiopohichds sepatatad i distanceonto thapulsidest thee
center of the width of the thermal head 142. Accordingly, the printing is
per f or med P3RS 565 the ernteidmed Tenavhielis thogentey oftheswidsy of the thermat beaddddi ng
amount to the qutside of the apparatus from the containing position.
Fur t her mor 8CCqrAng]Ygtie ppmting h@%@%mpﬁ 8hthgimesiton Whereche gry 12 hes myteddndtheent er
line 172a 10 intersect each other becomes the hone position of the thermnal
head -142 of°H§sEOMHnHpBpuntde de Qysidesf thypppastnfren the eontaining3®sifionves t he
thermal head 142 to performprinting when the carriage 141 noves fromthe
upper to the |ermyecuGogRs, the pesitien wheratheacenter fing 17 hend peritert linst1a2a
position which is placed upward by L1/2 fromthe hone position, and the
print SRdmsFssct pash othgribepomnes the howd pasitinnef thettertntl bérdridRrodhe Sinted ar | y,
the print area Bl has 15 the print start position which is placed upward by
L2/ 2 from sdsEomdAR pbks prider, seameh tFPedrpyeis tie themahl hesd 142010, pevdoimipringng Waesd
downward by L2 therefrom The print area Cl has the print start position
whi ch is pibacediagpidt ducygs frgmxhé npperttdéreHower. p dsictidiugly, ainelptitieargr ANhaethd
position, which is placed downward by L3 therefrom

print start position which is placed upward by L1/2 from the home position, and the print -

end position, which is placed downward by L1 therefrom. Similarly, the print area B1 has
15 the print start position which is placed upward by L2/2 from the home position, and the print
end position, which is placed downward by L2 therefrom. The print area C1 has the print
start position which is placed upward by L3/2 from the home position, and the print end -
position, which is placed downward by L3 therefrom.
Additionally, the print areas A2, B2, and C2 where printing is performed w the
20 respective optical recording media 170a to 170c by the second print operation are
symmetrically positioned with respect to the first print‘ areas Al, B1, Cl.-and the circular
hole 171.
FIG. 24 shows the structure of an electronic circuit of the printing apparatus according
to this embodiment. This printing apparatus includes a control section 180. A personal
25 computer 183 is connected to the control section 180 by an USB cable 182 via an interface

(I/F) 180.



Addi ti onal | , the print areas A2, B2, and C2 where printing is peffof o]
the 20 res%ecti vepopti cal recording nedia 170a to 170c by the seé-(gnﬁ&poht
operation are symmetrically positioned with respect to the first print
areas Al, Bl, O -and the circular. hole 171. FIG 24 shows the structure
of an electronic circuit of the printing ®pparatus accordi ng to this
enbodi nent. This printing apparatus includes a control section 180. A

| 25 ¢ i e contr ctian by an USB
abi o 162 via Syl Fch 15p ARAEG RO %%&%8%2%#1 e%’?ﬁ%%&tfé%‘btu on
i ram data suc
180 1 ol v R A LB b S B P A A2t 2 Sych
Ext or nal” poraii b BuBEELAREE Ml 8 pfaP onBpL R i Beta CratpeBanal her e
Stores. dat S BPEE s3RR 0 MghichR B R ONT 14" ek S pedfend sgpriniareimosiond of
th ti gal um FlI G 25 shq ne exanple of the relevant position
data.  As %gﬁg\@\rﬁg%‘#ntsﬁoé% A %E‘,S‘*ap‘g%i st daiap thP?Oél&%agél%F R;]fnt@ﬁtaré}%%zcgm on
. . .dat ta on an anount of carriage.
moverent 1 Kol KR HORE SHGeH gl o Kk Jasiois sturenplari hermoundbeian §
. j / t fromthe print 10 start position
Co the pri feondt dbat il Seirs RogsPr g‘ﬁbﬁ?irtPl’{lRPS?%@P%%QilééatZ PReb by ofec 2,
| [ t t from
the. per sondf "BaNBit erdeHs G o EhE PR 15 E08R P P RER N dhe e pasisond
inti ' [ he ink jet itch 109, tray position
fet ect | on Cf I Srtpp Hionaid i bt on rctmousest tropeIEp st oswE CRNL L
medi um def ection_swit hes. 114 +115, 116, and a swtch 119 15 that detects
t he horrgl%pgé{ttppﬂﬁo’éfof &1L Fd BRFAION) Whishecasenspragk tedhe epticakrecendingonediect i on
180, respectively. O}.&%t signals of these conponents are supplied to the
control set{IeWehdhe &f ke a mempry ylat gioresrprind fata sewttfatra tieepepsmael dri ve

notor 129, carriage drive nptor 143, and thernal head 142 are connected to
t he cont r of BBEES %@’ 280uR/Fathat epunisehe puberof 1@E:s of printing, and the like.

Further, the ink jet switch 109, tray position detection switches 111, 112, tray rotation
position detection switch 131, medium detection switches 114, 115, 116, and a switch 119
15 that detects the home position of the carriage 141 are connected to the control section 180,
‘respectively.  Output signals of these components are supplied to the control section 180.
| Then, the tray drive motor 107, rotatable base drive motor 129, carriage drive motor
143, and thermal head 142 are connected to the control section 180 via a drive circuit 186, a
. drive circuit 187, a drive circuit 188, and a drive circuit 189, respectively.
20 FIG. 26 is a flowchart showing print processing of the printing apparatus.

At the time of starting this print processing, the tray 121 on which a print-object
optical recording medium is mounted is drawn to the containing posiﬁon of the innermost
side of the apparatus.

Print data to be printed on the label surface of the optical recording medium generated

25 and edited by the personal computer 183, data on the nur{xber of print portions, and a print

start command are transferred to the printing apparatus, and transferred data is stored to the



drive circuit 187, a drive circuit 188, and a drive circuit 189,
respectively. 20 FIG 26 is a flowhart showi ng print processing 50 $&fe 2005
printing apparatus. At the tine of starting this print processing, the tray
121 on which a print-object optical recording nediumis nmounted is drawn
to the containing position of the innermdst side of the apparatus. Print
data to be printed on the | abel surface of the optical recording nedium

gener at ed edi by the personal conputer 183, data on the nunber
of print péﬁstwg,(sg?é%@l)pri nt start command are transferred to the

printing apparatus, and transferred data is stored to the 20 SEP 2005 52
RAM 185 (st ep %‘i%_iﬁh.e C%?@ts?&{%elgré’df?ﬁ%ﬁ (B BRerRRan Sai6s oethe srediump detspiéqrat i on
the. ki nd of "AR BT Hat RLL B0 HEBETPE RCE e PRl ReokimgmadiEmbased on
t he detectign eps . S2 S203) ... 5 When deternmining that the | arge disk
170a Wit h gaeﬁ}%ﬁé?&gwq% bé?ﬁdi%l e deferian Stsps ﬁ%02’§59§/)~121, the control
section 0 regads data corresponding.to the |arge di.sk 170a fromthe print
area position i B%ﬁﬁf@%&‘?‘é&gﬁgﬂ’&? gisk 18wtk g oof 123w isattacked) t9 the he
control secti 22 I1180 drives, thg carriage drive notor 143 reversely to nove
the carri agréyi , DGAPERP! serliond 88 sendy daie coresnesing e dietlatgs diskdl 70R &onp ther

position upward by L1/2 (step 10 8205({4.h After that, when the

e

print start ). up) )
carri age dPFlgbaIﬁ%P%‘-i“.loniW@m@uaﬁ FIPEAS PpRudf e (Stah®20dher Seduentéally, theZontdlr st
moves down and a% ts against, the | abel surface of the |arge disk 170a, and
‘movenent  S§CUOR ﬁé}W%@éC&w@géﬁm@ R0 5B sev enielidiorrgoeer the saraingett 1, athech  The
control se%ti on 180 drives the thermal head 142 in accordance with these
oper at i ons PAS${EPREEAF GierROmsy BAsHIORg tohe BRPe primbstait pesitipn pward Ayl lditery

di stancSMtl 8 t he downward novenent of carriage 141 (steps S206 and

S207) . R2PPe thermal head 142 noves to the print end position where it
has noved by LI fromthe print start position and the first printing ends,
the control setfiFbihal sten fie cpadagerssive matpnlyd 18 driven fesward, the3hereabheadl M2

Thereby, the thermal head 142 first noves
first moves down and abuts against the label surface of the large disk 170a, and movement

of the carriage 141 and ink riE‘bon winding ar_.e started later. The control section 180 drives
the thermal head 142 in accordance with these operations, and performs printing based on
15 first print déta during distance L1 of the downward movement of carriage 141 (steps S206
and S207), When the thermal head 142 moves to the print end position where it has |
moved by L1 from the print start position and the first printing ends, the control séction 180
drives the carriage drive motor 143 reversely. Thereby, the thermal head 142 first moves
up from the print operation position. Sequentially, the carriage 141 starts to move upward
20 (steps S207 and S208).
When it is determined that the carriage 142 has returned to the home position (step
5209), a counter K, which shows the number of times of printing to be set in the RAM 185,
is incremented (step S210). The control section 180 determines a counter value (step
S5211) and data N of the number of printing portions to be set (step S212). WhenKis 1
25 and N is 2, the rotatable base drive motor 129 is driven and the rotatable base 125 rotates

180 (step S213).  As aresult, an area where second printing should be performed is placed



up fromthe print operation position. Sequentially, the carriage 141 starts
to nove upward 20 (steps S207 and S208). Wen it is determned t éstElpe 005
carriage 142 has returned to the home position (step S209), a counter K2
whi ch shows the nunber of tinmes of printing to be set in the RAM 185, is
increnented (step S210). The control sect®®on 180 deternines a counter val ue
(step S211) and data N of the number of printing portions to be set (step

S212). We i Nis rot at abl e base drive notor 129 is
driven and ée&eﬁg‘gna@btﬁgg%lg{gesefggnﬁgﬁat es 180 (step S213). As a result, an
area where secQpd printing should b erfornmed js placed 20 SEP 2005 53 to
correspond to ?ﬁlgn @?e’l it %rl‘(p%%rbr}ﬂgdﬁ Pi%@?“%ﬁei’??é%é’é?ﬁ%s% IngteRsgp 204 to S209

performed by, repeatin rocessi.ng in steps S204 to S209 in the sane way as
the Tirst BYIRORRG 2D HS Reodt Bt the cREhenBrip sxprainen tedhend b yelop deotmess
(steps S210 _an 11 cordingly, the control section 180 drives the tray
drive noto Stg’s%g’sfaff}%%m'técéf”%ggli” e gendip! gestion d 8P Weivesths @y deive mipsor
apparatu ends, processin ste S214, END). When it is determ ned
t hat the%éﬁﬂg"rﬁ’ﬁr&oie&e”‘gﬁ}%?@’tg@é tg3he outside ofthe gppargtus andvndp prosessingdistep ons
i s ended. g\gﬁﬂﬂ\? IS determned that the value of Kis 1 in step S211, the
VPR

nunber  of t portions is one and printing is not yet ended. For
this reason, igngither case, .the 10 control section 180 drives the tray
10

drive notor B 15 deterpingd fhag sherpluef K 5 wipten Sl losll prietingogamaring and
ends processi ng (st 5%1382%1}11 END).. Next, it is determ ned that the optical
recordi ng REdCOsTsARAsd hethew itip deteroained that the vahie of &isl 1l ingtepkS21T0the witober
di anmet er off 8 cmin step S203, the control section 180 reads data, which
cor r espond8t 1% PPRBPY ety 1s @ng Rud prmfing is 5@t Yeiendedor iFog thisreason] 8 sitlten easROitde 184
(step 151 08215 . The caontrol section 180 drives the tray drive notor 107
forwar d t%¢ sgqtiont] 85 irivesthe trayiriye mpgorol f7sto egecd thetttay 24 ppatiet arssithyofihe The
anount of novenent of the tray 121 is controlled by the nunber of drive
steps of tRRPA3HEY M snds PRRSesing GEp(SRI4pENDPI6) . Next, the control section
180 drives the carriage drive notor 143 reversely to nove the
Next, it is determined that the optical recording medium attached to the tray 121 is the

small disk 170b with a diameter of 8 cm in step S203, the control section 180 reads data,

which corresponds to the small disk 170b, from the storing area 184a the ROM 184 (step
15 5215). The control sec-tion 180 drives the tray drive motor 107 forward to move the tray

121 toward the outside of the apparatus by a. The amount of movement of the tray 121 is

controlled by the number of drive steps of the tray drive motor 107 (step S216). |

Next, the control section 180 drives the caniége drive motor 143 reversely to move the -

carriage 141, which has stopped at the home position, to the print start position upward by
20 L2/2 (step S217). After that, when the carriage drive motor 143 is driven forward, the

thermal head 142 first moves down and abuits against the label surface of the small disk

170b, and movement of the carriage 141 and winding of the ink ribbon 161 are started later.

The control section 180 drives the thermal head 142 in accordance with these operations,

and performs printing based on first print data during distance L2 of the movement of

25 carriage 141 (step S218).

When the thermal head 142 moves to the print end position where it has moved by L2



Earriage 141, which has stopped at the home position, to the print start
position upward by 20 L2/2 (step S217). After that, when the carpigagepr 2005
drive notor 143 is driven forward, the thermal head 142 first noves down
and abuts against the |abel surface of the small disk 170b, and novenent
of the carriage 141 and w nding of the i ™ ribbon 161 are started later.
The control section 180 drives the thermal head 142 in accordance with

i 5t ance. L8 penb Rt RELHSH R BE e PRiBRRGSS Gl og' o B ot 160 0
20 SeP 2008 15 s SRR vt AP Rud T FoBBEHTR3H bR Re EREEr 1t K Re B postion”
oversely Viemaras A R2bos A ilsetiinl b Eigheo BBkpR Rt L GpisBos  anc
Times of - ph e PEBEke Gind B BRI R R naRBe K e SR ot MR St unber
or i i ng 5 LorBRe PSR P TAE E B on b o B E SRS SRITGEC, e
Cect i on 1350 B5TeBe) aled ORI bireSe ST BB HeRrs wieomepduci
he second BT IR g Ioe ar B SEa by BHURt 14 3Fm e §Ece SBEO0H Ut SRy (o
Shown byt HE-BBUHTAY R EaRbS P EELPE5a0Eand S211) | Then. t he contro
cut si de of t Nl HPRE 1 Siend il ERdsrhmit Jo duett sPEse 30 SENDRLSIM 't he
Chat 1.9 SAED ¥4 HEripib e 20 ohe SRoTa P e mEn e b el ooP PRt have
Cher e A Celd SRS, bl Stk s
positions iis 1, and the printi ngllg{)er ation to the one print position has

d
been fi ni SREMotEd 4o eisct the trapd Al & the patsidgd éhe apparagisrand 6inihes theqmode

i the t drive
drives the tray, o k¥,

In the case where it is determined in step S211 that the value of K is 2, it means that
15 the printing operations to all of the two print positions have been finished. F urther, in the
case where it is determined in step S212 that the value of N is 1, this means that the set
number of print positions is 1, and the printing operation to the one print position has been
finished. Therefore, in both of the cases, the control section 180 drives the tray drive
motor 107 to eject the tray 121 to the outside of the apparatus, énd ends the process (step
20 S214, END). |
Next, it is determined that the optical recording medium attached to the tray 121 is the
card type 170c in step S203, the control section 180 reads data, which corresponds to the
card type 170c, from the storing area 184a of the ROM 184 (step S220). The control
section 180 drives the tray drive motor 107 forward to move the tray 121 toward the outside
25 of the apparatus by b (step 5221).

Next, the control section 180 drives the carriage drive motor 143 reversely to move the



notor 107 to eject the tray 121 to the outside of the apparatus, %nd ends
the process (step 20 S214, END). Next, it is determ ned that the cpptSE%aﬂm
recording medium attached to the tray 121 is the  card type 170c in step
S203, the control section 180 reads data,_ which corresponds to the card
type 170c, fromthe storing area 184a of 5% he ROM 184 (step S220). The
control - section 180 drives the tray drive notor 107 forward to nove the

o, SR A o LA R B e e
he 2 i 1 whi ch, [ .
o, R S B A LB B S e
Rt eGSR PR LA, TR 2T MR Sk DT
(pe 1707, SR RUSTPR col A 2101508, 1200 M0 o o h, Lok ppor
142 10 oG 0apCR i Uiy LIS ORSERL o0t A0 Rertor T BELTLL R, basedd on

141 (st « -V he,th |. head .142 i nt d iti

wnere 1 ¢ hEERRY B ED: bR bST e BR bt SRS Eu L7 of O Brviwerrnagnt o
printing ehdsa%st@& 823@3 the control section 180 10 drives the carriage
drive rot ot 1% VVEPREFE ) o0 return the carriage 141 to the home position

(steps S208 a S209). At the sane tine, the control section 180 counts the
nunber of tings® %eﬁbqrw}ﬁ“g"%déaﬁﬁo‘teﬁéo {heinRint pryl PREERS, Whesti thas movaARY dRecks

t he nunber _of et@?r int portions (steps, S210, S211, and S212). \Wen the
second pri FPTHBe PEltEt BRsttion anddhedrst pHRUNG HKis (HeP S8 bA cosolseetianelB0 he
r ot at abl z) &rﬁtse 125 hy 180 to position the second print area to 15 the :
print er 'SetRyesihe eritas dlyespatey 43 neyensely (o riumnghe capag e toghebome pasitior
second print %r @@?ﬁfﬁé ng.in the sanme way as the first (ﬁr i ntb@lr ocessi ng.
Then, when(S{aRs 5¢ :f:)q%l)ﬂt hgre; sams sy thes@nig!l seshent $hepupivibe sgmde?! st eps
S215 to S219 anpd, steps, S208 to S209, the counter Kis increnented and the
val ue s homﬂmﬁ§/° anting using the printing number counter K and checks the number of set print

portions (steps 5210, S211, and S212). When the second printing is not yet finished, the

control section 180 rotates the rotatable base 125 by 180° to position the second print area to
15 the printer section 135 (step S213), and returns to step S203 to perform the second print

processing in the same way as the first print processing.

Then, when the second printing is performed by repeating processes of steps S215 to

5219 and steps S208 to S209, the counter K is incremented and the value shown by the

counter K becomes 2 (steps S210, and S211). Then, the control section 180 drives the tray
20 drive motor 107 to eject the tray 121 to the outside of the apparatﬁs and finishes the process

(step S214, END).

In the case where it is determined in step S211 that the value of K is 2, it means that
the printing operations to all of the two print positions$ have been finished. Further, in the
case where it is determined in step S212 that the value of N is 1, this means that the set

25 number of print positions is 1, and the printing operation to the one print position has been

finished. Therefore, in both of the cases, the control section 180 drives the tray drive



counter K becomes 2 (steps S210, and S211). Then, the control section 180
drives the tray 20 drive notor 107 to eject the tray 121 to the o&tossfifez@ﬁ
the apparatus and finishes the process (step S214, END). In the case where
it is determned in step S211 that the value of Kis 2, it nmeans that the
printing operations to all of the two prPAt positions have been finished.
Further, in the. case where it is determined in step S212 that the val ue of

Nis 1, thi hat r i Siti is 1, and the
printing onrharo Hefipd e £21 cihe BUERIr R Bl bRR WA blodst s or o
in both Ofsilrl?§§@)°jes’ the control section 180 drives the tray drive 20 SEP

2005 56 notor fo eject the tray. 121 to the outside of the apparatus,
The printing aonaraine tPleReokdmehitle notg e Bolor TR ERvadigl Heltho o
Cype. 170¢ SmFercingy o BBl et of el Pl i vl ek 1B,
e S T L T
SI urality SEHEEE & O%rabeag%ﬁ'calc%b%%ﬁf%fnedlo the tray l5)21 was noved agai nst

the printer s ign 135..having the thernal heat at the predeterm ned
position of tﬁgg%@ggmﬁﬂm%t)be novabl e back and forth, so that printing was

erformed to each print area. However, the tray 121 is fixed to a.

Bredet erm ned%?ﬁ%ﬂ?ﬂ?ﬁgo etaS]s‘?rHt’(S‘ﬁ PRIPHE a&%&%&tt‘& e thind epadigienh i
section 135 is _nove ai nst t tray 121 b he, sanme_di stance as the case
of 't he thi ?CaolélﬁB%edWﬁ%ﬁ% P&é@é’w&] ﬁ& RIB%taFF@ 5t %dh%mfﬂéy 8pkings et resondaggpeding
medi um bh@reb}; ?e printer 135 may be positioned to the print area of each
opti cal TPe®8ig rjré FEQAYed panstshe RgRRsechen b33 vingytheshramal beat atber ding t o

the fourth enbodi,n%[n. dn this printing apparatus, the | eg portion, which
forms the FPogHEFrming’ psiioneoiihe s 04 &¢ b BI9 Vel back and forth, so that printing was

performed to each print area. However, the tray 121 is fixed to a predetermined containing
position in the apparatus, and the printer section 135 is moved against the tray 121 by the
same distance as the case of the third embodiment according to the kind of the optical

15 recording medium, thereby the printer 135 may be positioned to the print area of each
optical recording medium.

FIG. 27 shows the printing apparatus according to the fourth embodifnent. In this

printing apparatus, the leg portion, which forms the frame 136 of the printer section 135,
can run on running rails 190a and 190b provided on the base 103. In the case 101, a rack

20 191 is provided along the running rails 190a and 190b. Moreover, in the printer section
135, there is provided a moving mechanism including a printer section moving motor 194, a
gear train 195, which transmits rotation of the moving motor 194 to the drive gear, and a
drive gear 192, which engages with the rack 191, in order that the frame 136 is movable in
the case 101. Moreover, a position detection switch 135 for the printer section 135 is

25 provided to detect the position of the printér section 135 when it is placed at the same

position as the case of third embodiment.



c¢an run on running rails 190a and 190b provi ded on the base 103. In the
case 101, a rack 20 191 is provided along the running rails 190a &@dSER@H5
Mbreover, in the printer section 135, there is provided a noving nechani sm
including a printer section noving motor 194, a gear train 195, which
transmits rotation of the noving notor 194 to the drive gear, and a drive
gear 192, which engages with the rack 191, in order that the frame 136 is

i nter secti i GaaTpERg PG Siarm B BaTb BEHESH SEe 2aA e Shurn Heer
embod ment 25 50 bhd i RaBof fcftip LT peiR s gD RE e e ok et e
oot i on 16tF Al A57 Hevedonpe o aHa0 iy hene T RET B FOF GERa=iSFHoR BHIChsk8t i on
sui ton 103 R0y BT P e Bat S o R bR G TR ey 151 | s
are. added FOEHE SATESBnANEA GoAS THELAmBH: ¥hali P diesspcionmmneThe
pr esent inﬁggéaﬁgﬁhgwfgﬁgl'nited to the aforenenti oned enbodi nents, and

applicatio R4BsRL may be arbitrarily possible. For exanple,
the first enbadi ment expl ained the exanple in which the recording 10 nedi um

as the printi ntoBfEat Mygliqs ngplimited tothe piorempentivapd emhedimsotsy atidhg nedi um:
as a printing object is not limted to the optical disk, and any recording
medi um ey 2RRCRGIS; apf gnodifieqtions msy be arbifrarily pessiklehl e to use a nagnetic di sk
such as a flexible disk, and the |like, an optical magnetic disk such as an
MO 'di sk, and tlg expale, Bgdirsismbodimens esplainag theesamplriowikeh thvDecofDnROM
CD-RW DvD-ROM DVD-R, DVD-RAM DVD-RW DVD+RW and the 15 like in addition
to CD R$hBRAlEsashe grining ebiest wasdhopnticebdiskli sikowevertthe rexbuliegrmediuanash
enbodi ments, it has been expl ained that the programfor executing each
oper at i on PEn&ieRbiertisnat fignirdig treondieal digy and anshescpnding inedjuappay bt pessible.
However, a_recording nediumfor the programis not limted to these but is
arbitrary. F@quample; 1t 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.

In the aforementioned embodiments, it has been explained that the program for

executing each operation is stored in the ROMs 72 and 184 of the printing apparatus.

However, a recording medium for the program is not limited to these but is arbitrary. For

example, other recording media such as an IC card and a memory card may be used.
20 Further, the program may.be stored in the hard disk of the personal computers 68 and 183 or

in a floppy disk, a CD-ROM, a DVD-ROM, etc. which are recording media for external

storage devices, so that the printing apparatus may be controlled via the personal computers

68 and 183. Or, the program may be carried on a carrier wave which can be run on a

computer, to be provided to the personal computers 68 and 183, so.that the printing

25 apparatus may be controlled.

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



‘éxanpl e, other recording media such as an IC card and a menory card may be
used. 20 Further, the program may be stored in the hard disk of tphg SEP 2005
‘per sonal conputers 68 and 183 or in a floppy disk, a CO-ROM a DVD  ROM
etc. which are recording nedia for external storage devices, so that the
printing apparatus may be controlled via &he personal conputers 68 and
183. O, the programnay be carried on a carrier wave which can be run on a

ter, ' t 68 183, t hat .th
ot ng 2L ApRer AL REukaoRBRIPR 3 e B RS et R P bRBstR R s,
h I || - ' f d he |
Sur t hoe. of "Rt SR AL RaBed R Bl BT By 8" p oo Tsotgr ey be

correspond_j he, convex porti.ons .38, are forped on the support tray 5..
However, t Rdea 8% {}ieuocPeﬁr%ayn%?/‘glﬁ' rg"ﬂjéel?'ht@e B[UH%IFW \Rggorac@&'aﬂaf.ﬁ%ﬁww forpeed on
plurality gf .concav QFLions be_foromed on the |ower surface of the
rot at abl e aesléwglésugﬁangéleé%ﬁvgﬁey %???8“ the, GOPYEr RBFiIPRS pithieh ¢resprnd tg the
concave rtions, nay be formed on the support tray 5. In the
af or emn?’?%%ﬁv%ﬂ%rgaﬁwysl?e gthFfBe‘f?? gieiSBHP‘gEEQ 540 is adhered to the | ower
surface of the _rotatable base 32. However, the friction sheet 40 may be
adhered to thgmtﬁ%%@FeIEWPQECEeIBgC"ElH@n@uglﬁdc}?l‘fthr}%1)98‘5‘!0I}Sﬁdhqxédg}@pé@mmi oned
enbodi ments, .t he.pl urali of conyex portion 38 may be formed 10 :-on the
portion, V\ﬂ%"‘}‘feiogaﬁfggitﬁ%wsg&?f aégwﬁgert Hs frgton shseetbmag bgadhared trtheh i s
subjected to p\rﬁssuc{ﬁﬁ bﬁlthe th%\r/mal head 58 as shown in FIG 15.
RERSWHIRGE QiR -

Mor eover, o PPRE U@ v ex portions 38 are forned on the upper
surface of thelﬁzg %Iort tray may . be gossi ble. 1n the aforenentioned
entodi ment s, t % ORPRTUOBe] PRROd{EEN X e Plyaldty ££ comextivationaB8 may dndorared
printer.1 However, .t he t,éPe of the printer . is not limted to this. For
exanpl e, % AR the POstion, Jhieh s 8bg fogisr afasg of the morkablebaseBRrand whidthis subjected to
af orenenti oned epbodi nents_expl ai ned the traly 121 or thermal head 142 was
moved. HowBiFéfure PR éedheamal Aeaddo s hewadn Eledl by Mersoher a agssdn athish the
configuration. For, exanple, the print head, which has numerous- heating
el enent s i FPRYEE PPEIRGS 38 kR formo@ps the ypper surface of the support tray 5 may be possible.

In the aforementioned 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
15 may be configured by the ink jet printer. |
The aforementioned embodiments explained the tray 121 or thermal head 142 was
moved. Howevef, the print area may be covered by another apparatus configuration. For
example, the print head, which has numerous-heating elements in the range that covers all
print areas A1, B1, and C1 shown in FIG. 22, is provided to be fixed .to the case 101. Then,
20 at the printing time, the print elements of the print head may be driven to perform printing in
the range corresponding to the print area of the optical recording medium o.n the tr.ay 121
based on the medium kind detection information from the medium detection switches 14, 15,
and 16 in a state that the positions of the printing head and the tray 121 are maintained fixed
regardless of the kind of the optical recording medium.
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



print areas Al, Bi, and O shown in FIG 22, is provided to be fig%d to the
" case 101. Then, 20 at the printing tinme, the print elenents of .th p$591t2005
head may be driven to performprinting in the range corresponding to the
print area of the optical recording mediumon the tray 121 based on the
medi um ki nd detection information from®he medi um detection switches 14,

15, and 16 in a state that the positions of the printing head and the tray
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regarded.to be in the scope of the present 5 invention. This application is
based On™Y5PUMkse Patent Application No. 2002-127123 filed on April 26,
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rmnut 40 idapriel GpBEEIm) | s sed pover suppl y wi thout need of compl i cat ed

print control and a gri nting method. Still nureov,er,,a.ccord'blgg to the

h
present i nvelt cplaned abeve, Aceprding {0, the, present 1ventions itg Posibler 1t RIGVKIS A a

rintin hod 'applicable to a plurality of kinds of printing objects
2 ach gpnnx?t&ng appara%)s and a printing m&hod capab¥e of performing priFr)xting to: agpluraiity of

portions on a surface of a printing object efficiently with a simple apparatus configuration.
Moreover, according to the present invention, it is possible to provide a printing
15 appai'atus manufacturable with a small-sized power supply without need of complicated
print control and a printing method.
Still moreover, according to the present invention, it is possible to provide a printing
apparatus and a printing method applicable to a plurality of kinds of printing objects each

having a different size with a simple apparatus configuration.



having a different size with a sinple apparatus configuration. 20 %FP ZQ%&
60 CLAIMS 1. A printing apparatus conprising: support neans (5,12]?),SEP
including a rotatable base (32,125), for supporting a data recordable
recording medium rotation drive nmeans 5 (45,129) for driving said
rotatabl e base (32,125) to be rotated, (print nmeans (56,58, 141, 142) for
performng printing to a predeterm ned area of the recordi ng nedi um
supported by said support neans (5,121) ; and control neans (70) for
control I i 6&AMS rotation drive neans (45) and said print means (56, 58,
141, 142) to selectively operate, wherein said control neans (70) controls
printing to plural portions of different position of the 10 recording

medi um supported by said support neans (5, 121), by operating said rotation
drive means (4% pahtiey appeatas cogpssingt pppott mesan<5,(30), iduding 2, rofadghle and
thereafter further by operating said print neans (56, 58, 141, 142). 2.
The print i @EHQB%fH&u%?@@ih@iart&té Rcéildablerdcordiig heddiuns;aiothtiph idnitve MBANS

(56,58, 15 141,14 includes a print head (58,142) that nobves as pressing

SO L8 OO PR, T BTl (2

t hrough a pertorm transter printing, said support

means (5, i S vable .to a position.where t recordi ng. nedi i
attached/ ééﬁ\fﬂ‘i@ﬂ%@?‘flg BHELE 9 aerFé?t%fmlaecg%{gaéO?%E v 1n%H1§931m f)%)tsf)lgh F%n
where printing is performed to the recording nedignl mhi?h is,augported by
20 sai d rdvaeabpeneasmeys(512d) ; ¢ coniral prern (108 das e sne said fORHoY — 4ng
said rotatable base (32,125) includes a cushion nenber (61,126), which
abut s agaidnist nhdaas (&)andisag privediaans (B, ddgdgEn selestively Hoperpgez wWheyhi ch
engages with the recording nmedium on a surface where the recordi ng nmedi um
i s mount ediaid2@nBePmeRb (3 codrold Peintigd i plueal pprEnatofislifierestr shisitpnt af theai m 2,

wherein said cushion menber (61) is provided at a position on said
rot at afyl e DARGink MIdicHRUGEHRE thyQaRf KPP Sndds BR1191 Ry Wperating said rotation

drive means (45) after operating said print means (56, 58, 141, 142) and thereafter

further by operating said print means (56, 58, 141, 142).

2. The printing apparatus according to claim 1, wherein said print means (56,58,

15 141,142) 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, said support means (5,121) is movable to a position where the
recording medium is attached/detached to/from said rotatable base (32,125) and a
position where printing is performed to the recording medium, which is supported by

20  said rotatable base (32,125), by said print means (56,58, 141,142), and said rotatable
base (32,125) includes a cushion member (61,126), which abuts against the recording
medium, and engaging means (41,127), which engages with the recording medium, on a

surface where the recording medium is mounted.



"head (58) at the time of printing to the recording mediumin a range
corresponding to a wdth of said print head (58) and a | engt h vhersEPs 2%l
-print head (58) presses against the recording nediumand noves. 4. The
printing apparatus according to claim1, wherein said print neans (56, 58)
includes a print head (58) that noves gs pressing against the recording
medi um supported by said support neans (5) through an ink ribbon to
performthermal transfer 10 printing, sajd ug{%ort ne&n%q% in&lerugef a
support bdse (57he pitHIS BDOHFBISLECAYIING 10 LY 1oa BINETHRIRE LA B~ tzt abl e
around a rotation shaft and to be rotatable in an axial directiqn of said
rotation s$hafovidedrd ayrogitiog omesaitkrot@adle pase Grypukjedied ¥ Prossyfaby éalgé’é’é‘t (32)
to said support base (5), one of opposing surfaces of said support base (5)
and sai d pesd st tehaseof Btingnolthelesorinmymedipor inionsgg 68yespardiog thr o) ect
from said one opposing 15 surface and which slide in contact with the other
opposi ng PGS RPRAR! 1d1 WABRQSIdNins hed tesa3gighinet thet at i ng
operati on%?)igjI saig rot athg%l1 Ee%t))ggdé (3 by sai drlgr ot at(?gﬁ)gri ve nmeans (45),
around said rotation shaft nd sai d ot her opposing surface includes
concaveé deTqrglﬁg’?e%é n?af’%fﬁc()w\%ﬁi ch sai d convex portions (38) are fit at the
print operating tine by said print neans (56,58), around said rotation
shaft. 20 5. The printing apparatus according to claim4, wherein at |east
one of opposing surfaces of the support base (i) and  said rot atgg,)l base
(32) includes allrepibeingqpprratysaccoging tonlaikhds wheseH sad PPRLACES r@éti on
hei ght of said convex portion (38), a cushion property, and a frigction
property. iROludEPa2f@ Bd6(58Ththapmiaves my progmgtagainsic ther ticaling nescith 1,
wherein said print means (56,58) includes a print head (58) that noves as
pressing aﬁ?h&%&d byn6aid @GRIoH MBar¥RE) titdu ktritboh Yo paiforns tippmat trasfars ( 5)
t hrough an K ribbon to performthermal transfer 5 printing, said support
means (5) is.novabl.e {t} t i WEdh bérts said
at t ach&d/ d%rfrg%eggltdo%[p?’ggn lglgalﬁ{c? {*52? g%é\fggfsgabg@g&?g%sgégg a posb,lsfﬂtp |bon wher e
printing Irsotatable base (32) to be rotatable around a rotation shaft and to be rotatable in an axial

direction of said rotation shaft, and urging means (36) for urging said rotatable base (32)
to said support base (5), one of opposing surfaces of said support base (5) and said
rotatable base (32) includes convex portions (38), which project from said one opposing
15 surface and which slide in contact with the other opposing surface opposing to said one
opposing surface during the rotating operation of said rotatable base (32) by said
rotation drive means (45), around said rotation shaft, and said other opposing surface
includes concave portions (39), into which said convex portions (38) are fit at the print
operating time by said print means (56,58), around said rotation shaft.
20
5. The printing apparatus according to claim 4, wherein at least one of opposing
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.



performed to the recording medium which is supported by said rotatable
base (32), by said print neans (56,58), and either one of opposi EP 2005
surfaces of said support base (5) and said rotatable base (32) oggo(% ng to
each ot her includes convex portions (38), which 10 project fromsaid one
opposi ng surface and which abut againsf, ot her opposing surface opposing to
sai d one opposing surface, at a portion subjected to pressure by said print
head (58). 7. The printing apparatus according to claim?2, wherein a
rotating direction of said 15 rotatable base (32) driven to be rotated by
said rotation drive neans (45) and a noving direction of said print ?ead
(58) are epposiThe printieg@pparatue ac¢ardingdo ¢laimct. wheraip S&Idppﬁl?ftme%r(tsgéﬁ. 8.
The printing apparatus according to claim7, wherein said rotation_ drive
means 20 i{dRdes! NGrindeRad @B) katmmiboes o Presaing agajesrthe rrgtordingy Megiva wor m
gear (46) that transmts power of the drive notor (45) to said rotatable

base (32). S doRert 3RRRE #4)Usraeh ahdhingibben € pérford thetmal heansfer
conpri si ngs}lgpé)&-ggé%gﬁ%dqéd grr%s (1%3%)115@116) for det e?ti ng kinds of the data

recordabl e recordi ng nedi a e . h@%&gu@qu
suppor f n@éﬁgn%’lsﬁﬂ&gﬂﬂgm%g\}élggabl ofagg%ﬁttl&gﬂzl%? %éte?ltrdekg}?orl ng means
(184a) for storing information, in vance,,,on_nrint .ar i :

respect i vélltt?Cheééie%{Cbe%é‘i’/ opy ﬁﬁ’lgerW%gef %?ﬁcg’lzgi%’g waf‘ﬁo‘g;@%&?&%ﬁgégs
different size, wherein said control neans (180% r eads iniF?r natgﬁg on each
print ar egpecformes podireeprdiog miasivm.nuhish iesproged By said dotatablsy PrSA ¢ b a
detected by said detecting neans (114,115, 116) fromsaid storing neans
(84a), andafr psmedisd5658)andeithe ¢35 ofpasieg sorfacsaiod shidf wippet ibase €0
perform printing to the print area of each of said recording nedia

attached tQ138idtoBuMRObise EBNPpodidR ) cach BthtPinclides parivek ipngiocap (&) awhish
according to claim1, erein any one of neans, which is operated by said

1, wh
contro] neans 80) ... i ; { Qhidkedn ol Jorbesiad shréast
sai d s{?ppoQIPJeFé%ﬂ%l i‘g%e @Se f%?f%gep%?dn?’iqnng i nﬁgéa%lgs}epri nt pgr elgg and means

for movi ngopposing to said one opposing surface, at a portion subjected to pressure by said print

head (58).

7. The printing apparatus according to claim 2, wherein a rotating direction of said
15  rotatable base (32) driven to be rotated by said rotation drive means (45) and a moving

direction of said print head (58) are opposite to each other in the direction at a print

portion.

8. The printing apparatus according to claim 7, wherein said rotation drive means
20 (45) includes a drive motor (45) and a gear train having a worm gear (46) that transmits

power of the drive motor (45) to said rotatable base (32).

9. The printing apparatus according to claim 1, further comprising: detecting

means (114,115, 116) for detecting kinds of the data recordable recording media, which



“sai d support neans (121) to said print neans (135), or neans for
selectively driving a plurality of printing elenents included irnp gage 2005
-print head (142) is provided. 15 11. The printing apparatus according to
claim1, further conprising detecting neans (64,65) for detecting kinds of
predeterm ned print objects supported py said support neans (5), wherein:
sai d support neans (5) supports a first print object and a second 20 print
obj ect selectively; and said contr nmeans sel i vel.y oper sai d
rotation aurattaghesbimspid Ampoﬁn‘ﬂe%i@Eb} ?ﬁwhég%vf §éﬁ§1 enﬁ/ﬁ%eﬁ’ és@l %&E@ ecting
means (64,65) detects the first print object, and stops operatin aid
rotation tidaue(I8danfor (@Bngantdrmaipay an advadetWnsHind apsas Mthigheaif JePse)] when
sai d detecting neans (64,65) detects the second print object. 20 SEP 2005
64 12. TheepismiighetaRiyRatedouding ardiaciacly having b diffardrt siashehericim saiteenittiob t
print object is a disk-1ike data-recordable recording nmedi um having a
predet ermi ' i tdHon SREGIHI Rfdardoreljondingi t the kindtefreguh af paper
mat eri al \%l%gseg{)gr?g?%aﬁgemtﬁggats&uﬁ%tant iqgl ly a 5 ?ama Igength as the

predet erm ned di aneter.. LA 3 1 $11N9) frdnSsaPSotiheilg step
of rot at abPy SEPEREMTER é%?%ttéd ?%E%?&g%lcfg‘?ér@g%}s ?235”1 ?n%di a)i n a printi %g
apparatus; a printing, ste .of printi r .

pr edet er miARAIS 4944, #fd alﬂ Sr%ﬁ%’@‘i‘w&g%(%gﬁg%%%ﬂ ng%l 1@@%89€8§£3§8§?ti ng
step; and a rotating step (S8) of rotating the recording nmediumup to a

pr edet er niprating tgthe frint efee of ek erﬁgldarﬁf%fflﬁltgdge,dl%\,ﬁtéarcéf#t"s%ir‘T‘gS‘B’erHt st ep
(S5) and said rotating step (S8) are selectively executed, in a turn of
sai d printipg.step (S5), said rotating step (S8) and said printing step
(S5), to performprinting to a plurality of portions of different position
of the recording nedia. 15 14. The printing nmethod according to claim 13,
further conprising: a step (S202) of detecting kinds of the data

recordgbl e 4 ecopgl &%tfﬁ%%}ﬁwaﬁﬂ@ e @hE (SRR { §Ferbd dnf@ne of means, which is
operated by said control means (180), for moving said print means (141,142) to at least
said support means (121) to perform printing in said print area and means for moving
said support means (121) to said print means (135), or means for selectively driving a

plurality of printing elements included in said print head (142) is provided.

15

11.  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: said support means (5) supports a first print object and a second
20  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

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

second print object.



“printing apparatus and which have a different size; a step of stgri EEP
information, in advance, on print areas which are respectively & oszfe
-recording nedia each having a 20 different size: and a step (S204, S215,
S220) of reading information on each print area corresponding to the kind
of each of the recording nmedia detectegd,in said detecting step from
information stored in said storing step, wherein said printing step (S205,
S206, S216, S217, S218, S212, S222, S223) drives the printing apparatus to
performprinting 20 SEP 2005 r 65 to a predetermned print area of the
recordi ng nmedi um based on the information read in _said, reading. step. 15.
The printildg ndhhguintiog eppiirays aecocding te claim b evhenginstie dirgh RrHtioRiFet iSed
(S205, 5 S206, S216, S217, S218, S212, S222, S223) includes at |east any
one of thejskiiaR @fia-FaRvidablenietadingaasdiuhli@sing o paddeteemsted slippetet, amddhe (121)
for supporting the recording nedia, the step (S205, S216, S217, S221,
S222) of rg{?é’o'nﬁ.gpr 'o@]&%ﬁ"ﬁpzpfetctefﬁﬁﬁﬁﬁ phpet IhatkQal Widsd ddkiside RBadU®stailiddl)y, aor the
r

step of selectively Iving a plurality of printing elements included in a

pri nt head@&l 2 10, 16. controlling a conputer to
sel ect Pvel® Ei%@ﬂl%szth%lpbefiéﬁf}f‘ﬁgag epe%(rSS) of printing predetermned print

data to a predeterm ned area of a data recordable recording nmedi um which
is rotatably supported in a printing apparatus; and a rotating step (S8)

of rotating said recording nediumup to a predet er(gi ned angle in sau d
printing 15. appamaintisg meihed eURprisg: s iSYPRATHAS S5 tréﬁta(b%‘s)g‘,‘ppé’gi“tg Btating

step (S8) and siad printing step (S5), thereby to performprinting to a
plurality redoranié irevnsding salial in ecprintinegappasdtiura pldtingAsispi (86) 9§ PAWHEE at us
conprising: support means (5, 121), including a rotatable 20 base (32,

125), for SupRGHindi0dAa IRadpre@taniial sres of ahdlidegrdimglinetia suppattedin aridve
means (45,7 129) for driving said rotatable base (32, 125) to be rotated,;

print | ansﬁplgérﬁng step; and a rotating step (S8) of rotating the recording medium up to a

predetermined angle in the printing apparatus, wherein said printing step (S5) and said
rotating step (S8) are selectively executed, in a turn of said printing step (S5), said
rotating step (S8) and said printing step (S5), to perform printing to a plurality of
portions of different position of the recording media.
15
14,  The printing method according to claim 13, further comprising: a step (S202) of
detecting kinds of the data recordable recording media, which are supported by the
printing apparatus and which have a different size; a step of storing information, in
advance, on print areas which are respectively set to the recording media each having a
20  different size: and a step (S204, S215, $220) of reading information on each print area
corresponding to the kind of each of the recording media detected in said detecting step
from information stored in said storing step, wherein said printing step (S205, S206,

S216, S217, S218, S212, S222, S223) drives the printing apparatus to perform printing



?58, 141, 142) for performng printing to a predeterm ned area of the
recordi ng nmedium supported by said support neans (5, 121); and @dhSEB) 2009
-means (70) for controlling said rotation drive nmeans (45) and said print
nmeans (56, 58, 141, 142), wherein said control 20 SEP 2005 66 neans (70)
sel ectively operates said rotation driyge neans (45) and said print neans
(56, 58, 141, 142) so as to performprinting to a plurality of portions of

(56, 55, " Yo Prodiizymie P 664 PR F RO G Foed el ARGea oy S Fndlidi el fTerne

said reading step.

15. The printing method according to claim 14, wherein said printing step (S205,
5 S206, S216, S217, S218, S212, S222, S223) includes at least any one of the step of
moving print means (135) to at least support means (121) for supporting the recording
media, the step (5205, S216, S217, S221, $222) of moving said support means (121) to
said print means (135), or the step of selectively driving a plurality of printing elements
included in a print head (142).
10
16. A program for controlling a computer to selectively execute: a printing step (S5)
of printing predetermined print data to a predetermined area of a data recordable
recording medium which is rotatably supported in a printing apparatus; and a rotating
step (S8) of rotating said recording medium up to a predetermined angle in said printing
15  apparatus, in a turn of said printing step (S5), said rotating step (S8) and siad printing
step (S5), thereby to perform printing to a plurality of portions of said recording

medium.

17. A printing apparatus comprising: support means (5, 121), including a rotatable
20 base (32, 125), for supporting a data recordable recording medium; rotation drive
means (45, 129) for driving said rotatable base (32, 125) to be rotated; print means (56,
58, 141, 142) for performing printing to a predetermined area of the recording medium
supported by said support means (5, 121); and control means (70) for controlling said

rotation drive means (45) and said print means (56, 58, 141, 142), wherein said control



20 SEP 2005
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means (70) selectively operates said rotation drive means (45) and said print means (56,
58, 141, 142) so as to perform printing to a plurality of portions of the recording

medium by repeating alternately operating said print means (56, 58, 141, 142) and said

rotation drive means (45).



