WD 03/ 091035 PCT/ JP03/ 05445 1 DESCRI PTI ON PRI NTI NG APPARATUS, PRI NTI NG
METHOD, AND PROGRAM 5 Technical Field The present invention relates to a
printing wopavaiwss, printing nethod, and a program for prRAQIVIPO805445
information such as atitle and the |ike of data recorded on a recording
medi um on the surface of the recording nedi um such as an optical disk and
the like as a printirng object. 10 Background Art Conventionally, the
applicant of this invention has proposed printing apparatuses that print a
title of an optical disk such as ERIIPEct Di sk- Recordable) on its
surface, and put themon the market in Japan. This type of printing
apparatus includes a tray that supports a disk and a printer 15 nechanism
that performs printing to the di sk supported by the tray. The tray is noved
to an exter naIPMN@ﬁBPABATbIﬁpBREWEE\TWTHé@W?ﬁ@ﬁw oper ati on.
The printer nechanismperforns thermal transfer printing to an optical
di sk, which is supported on the tray provided at a predeterm ned position
in the apparatus main body and which is in a stationary state, using an
i nk riS@echningl Hiedldher mal head that noves back and forth. 20 The
af orementioned printing apparatus includes a flat box-shape apparatus main
body. In tTke presartatvestiomrelatoothya ptihdng appargvs \priatog meshqsk iaﬂ‘gérpr%éﬁlani sm
in which the tray, which supports the optical disk horizontally, is placed
hor i zonf@l printinginfoamatér sualy@s editieppd dhe like bf data rrsprdgl oncagcordingoReduBaCk
and forth along on the tray. In the conventional printing apparatus, since
t he tr apnithe baficzaftthd kacopling exedium tsheh a9 Bn apiieal slisksandatba likedp a prigtighor t
the optical disk horizontally, the apparatus nmain body beconmes a flat box
shape wbjet.bottom area is larger than the height. For this reason, WO
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10 Background Art

Conventionally, the 4applicant of this invention has proposed printing apparatuses that
print a title of an optical disk such as CD-R (Compact Disk-Recordable) on its surface, and
put them on the mmket in Japan.

This type of printing apparatus includes a tray that supports a disk and a printer

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

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

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

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

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



when this apparatus is used as peripheral equi pnent of the conputer system
there is a problemthat the space for installnent becones | arge. Moreover,
in the af woesmatdzsned printer mechanism printing i s perf @amerpos/egd4t he
surface of the optical disk in one rectangular range, which corresponds to
an effective print 5 width that the tdhermal head has and a di stance where
the thermal head nobves and scans, by one print operation. Accordingly, in
a case where a user desires to provide printing to a plurality of portions
of the sihehdbis dipatsdls Sursed e )pesiphernk egppmeny o ﬂ@kcwttt%%lé%ttg?m 15 a
mechani sm the use nust carry out the follow ng operations. Nanely, the
user ongeohers e thehspace fay installent b¢pomey 135e¢.nt i ng apparat us by the ej ect
operation after printing one portion. Then, in order that an area, which

i s opposi t eMageaveprinnthe saferementionrs printer machprismy PUAENS ih PeEoBRed Y e sk
is made correspond to the position of the printer nechanism _the user

r ot at es stitfeceoyftthe apticil disk om ondreectangular sangesehich soEEIPpRdy tEn effeckive RHBL t ur ns
the tray to the apparatus main body. Then, printing is perfornmed to the

di f f er®mtidhcthai the theymal keed dasiapd i distanpe mdieteothe dfermplehgsdimeves and scapschiani sm
In other words, according to this type of printing apparatus, every tine
when onenpprint opgpatmessi ng ends, the tray nust be ejected to the external
section of the printing apparatus that can attach/detach the optical disk
t her et o/ t heAetordinglyytin enease, whereha arsen dpdites 4p epfovida siintingnoe d adurehign of he
positioning is perfornmed on the tray to change the placenent of 20 optical
di sk maposatidng cinhe surface (lapeli ssriace) v dhe optidab dish parthe pentenimechadsm. the ussst ar t
the printing operation. For this reason, efficiency of printing work wll
be reduagekt ciirg oubtirfellofing wpentivnn Afanody.abe uedr onhe ppshes gt trasnoetrafithh i s
to provide a printing apparatus with a small installnent space and a

pri nt { digrineihp agpardtus Anahdejectaipestionaftet hentgeeeportion.e ithenn i erdevthat avi de a
printing apparatus whose consunption power at a print operating tine is
smal | angea witithhis sjgosiet toodl prif¥0are3 /A0 Sie0RSt PATY aP@8! 0Bokbof Be disk, is made

correspond to the position of the printer mechanism, the user rotates the optical disk on the

tray at 180° manually to be reset and turns the tray to the apparatus main body. Then,

printing is performed to the different portion by a second print operation of the printer
15 mechanism.

In other words, according to this type of printing apparatus, every time when one print
processing ends, the tray must be ejected to the external section of the printing apparatus
that can attach/detach the optical disk thereto/therefrom. Moreover, such a complicated
task is needed that the positioning is performed on the tray to change the placement of

20 optical disk manually and the tray is turned to the apparatus main body to restart the printing
operation.  For this reason, efficiency of printing work will be reduced.
Disclosure of Invention

An object of the present invention is to provide a printing apparatus with a small
installment space and a printing method.

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

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



Further another object of the present invention is to provide a printing
apparatus and a printing nethod capable of efficiently performng printing
to a plurwaladayooiBsportions on the surface of a printing cdrerosodsah a
si mpl e apparatus configuration. In order to attain the above object, a
printing apparatus according to a firs3 aspect of 5 the present invention
conpri sing support neans for supporting a data recordable recording nedium
substantially vertically; and print means for printing predeterm ned data
to the rechuthengnothen ehiees @b thsrBresenbinveRionsis io BFQVides BELIEIPALH this
configuration, since the recording nediumis supported substantially
vert i calptinting) methodmrapable 0§ eEfimentlyt nesforming prinsingstor Rluradity shpegtiong AR B ppor t
means and the print 10 means in the box-shaped case with the small bottom
ar ea andutfive of hgringng objtet with  Kianple pppasyus eMEIEWAEN; nst al | nent area for the
apparatus can be reduced. In the above configuration, the Pri nt means may
i ncl ude a phi ordetfeattaingherabayetobiech i printing epRATaUD 8ecoRding fq §Tiss ptReEE0l v al ong
t he recordi ng medi um supported by the support neans, and to drive the
print Sémdpresenpawvention mPﬂSﬁHggSUPpOI&mﬂ@ﬁg)r swprondRE afda resordahle eedlg ng 15
medium | n the above configuration, when the print nmeans noves the print
head sumbstdanhisebstantiallp veitically; ynd pont mpans fpperinting predetergirgd dathe the i nt head
may be driven. According to this configuration, it is possible to use the
wei ght  oécording predivim swzposted py drer suppert ngens-he print operating tine, and a
| oad on the nmotor for driving the print neans to 20 be noved can be
reduced. AcAocdilinglty this henfiguraione sincehibe néoording miedaun tsrryppotécdpvhetpntially
consunption can be reduced. Mreover, when the print nmeans noves the print
head substtially &l thy printihg epparatus, ittispossible fooventain thet suppend preens atdehp piint  head
may be driven. In the above configuration, the print neans may include a
pri nt 1M eashnt & 1w bexishapadrdase witl Shervazad] tsuttost zrna pmd the shentdr sisdstag theytopl song t he
recordi ng medi um supported by the support neans, and to drive the print
head t o tharioinsafiment aragfdrohecappaetietcan e nethced.ea of the recordi ng WO
03/ 091035 PCT/ JP03/ 05445 4

In the above configuration, the print means may include a print head to move the print

head substantially vertically along the recording medium supported by the support means,
and to drive the print head to perform printing to a predetermined area of the recording
15 medium.
In the above configuration, when the print means moves the print head substantially
vertically from the upper to the lower, the print head may be driven.
According to this configuration, it is possible to use the weight of the print means
(carriage) at the print operating time, and a load on the ﬁotor for driving the print means to
20 be moved can be reduced. Accordingly, the motor can be miniaturized and the power
consumption can be reduced.
Moreover, when the print means moves the print head substantially vertically from the
lower to the upper, the print head may be driven.
In the above configuration, the print means may include a print head to move the print
25 head substantially horizontally along the recording medium supported by the support means,

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



medi um Moreover, the print mean may further include a carriage that is
equi pped with the print head and that noves al ong the recordi ng nedi um
suppor t edwoyostobe3support neans, and the print head may na/iPa3/esiedr dance
wi th novenent of the carriage, and provide thermal 5 transfer printing of
an i mage based on predetermned print 4data to a surface of the recording
medi um t hrough an ink ribbon. In the above configuration, the support neans
may further include rotation drive nmeans, having a rotatable base for
rot at i nguethwn.r ecordi ng nmedium for driving the rotatable base to be
rotated; print nmeans for performing printing to the recording, nmedium
support ed 1Motspveh shespri srean weesrfartheriaclude & coriage hatiseguinpeh it the PRt he
operations of the rotation drive neans and the print nmeans. The contr ol
means mheadsandgbatimeyep alsgrthe wecorlking wedinrowpaeTteADy he SHRPOE Ao At
means. According to this configuration, the apparatus can be confi gured
si npl y griot kead neay movsin acgendanesywith movemerfd ity argiagepansl prguidg ﬂgﬁqﬂﬁ?i ng
apparatus capable of efficiently 15 performng printing to a pluraljity of
port i dngransfer préntingrdf ap émoage baspd pnprasgteomined rigg daia i a sirfase of Bisepeardvg i n a
state that the printing object is nounted on the rotatable base. Moreover,
si nce t ineedivon dirpogh alr inkeibllemns and the print nmeans are selectively
operated, the driving power supply source of the printing apparatus can be
manuf act ur ebh the abowe cosiguiagion,dba fupperti mepnis mayrfughes ip¢lndetoftion drye| n t he
above configuration, the control neans may include a print head that noves
as pr esisdang hagmigrsbtadhle base domiotagingwht 1enordingpoedivn, foy drivingshppuateblgeans
through an ink ribbon to performthermal transfer printing. The support
means i basiodlretated; aripomédnis dor perfreming préntingdo thiragpreingimediimg supported
attached/ detached to/fromthe rotatable base and a position where printing
i s petl oynidsuppoithreangcmdabnigoleekinsfpr coniroHingshsoprpaticns @f Bhe rotation dride abl e
25 base, by the print nmeans. The rotatable base may include a cushion
menber , mdans hndihigtisint agans)s (Thelventrelcmeatis mpynseltictively apetaterthaitaiipnrdsiigs ,
whi ch engages with the recording WO 03/091035 PCT/JP03/ 05445 5

means and the print means.

According to this configuration, the apparatus can be configured simply and at Jow

cost. Further, it is possible to provide a printing apparatus capable of efficiently

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

20 In the above configuration, the control means may include a print head that moves as
pressing against the recording 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 the rotatable

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

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



medi um on a surface where the recording nmediumis nounted. According to
this configuration, since the cushion nenber is provided on the surface of
t he rot at el @/dase where the printing object is nounted, canwPosres4psint
head presses against the printing object, the cushion nenber equally
elastically defornms, so that the print55 head cones in contact wth the
surface of the printing object equally. Accordingly, satisfactory printing
can be perforned. Furthernore, since the rotatable base includes engaging
means f oredimgeg ngiriane whererthe ryortipemedium isiousisdsi pl e to prevent the
printing object frombeing detached even if the printing object is engaged
with the rofatading ththisconfigneaiion, singq the geshignymerRerip peovidedondhe sirfacg
apparatus is used in a vertical position. 10 In the above configuration,

t he cuslkf the rmtatrbly basayhisee the printiegiobiectds poynied.orhethe pent hegd Rrestise base
subjected to pressure by the print head at the tinme of printing to the

r ecor di mgainstebié prnting objecarihe casbianonpmher aqgalinelasticply Aeforms.iva hat tha PHBad and
a length where the print head presses against the recordi ng nedi um and
noves.5 Aeabeatesgntcontatti witl thefsinfaceaf theprintng ahjesh paillivefbrordinglypr ovi ded at
the position on the 15 rotatable base subjected to pressure by the print
head at satiefadtonyeprimting cimbé peyfaroetihe Frislesmare gincerihgiroteiable base nchiss
corresponding to the width of the print head and the | ength where the

print heagagmeseass fageigaging the printing ehjen, ivisdiogsiblarie prayerishe paatinraphieaty
when the print head presses against the printing object, the cushion
menber dérpuabéing detasheddeakh ¥f the puntimg object it ¢npagedwith therrptatabieibase ethouh
contact with the surface of the printing object equally, so that 20

sat i sf achibayd, for extainpiy, deerprigingeppanme ds ustlén prenicalmesitionmay i ncl ude a pri nt
head that noves as pressing against the recording nedi um supported by the
suppot® meaisthebougdondiguiationy the bushidrompebéomay bepronided iat apesidgen ophient | ng.
The support neans may include a support base, which supports the rotatable
base t qolaexblcdbast atijected oiprdssarertot the point Isdad fat tharigne of rmtingtathghyeeordimgan
axial direction of the rotation 25 shaft, and urging nmeans for urging the

r ot at ablgedidadn bheatdeeostgpndinghiaaevid@ne tif prighesd ayl a bogthawlese dfe privg
support base and the rotatable base nay include convex portions, which WO
03/ 09103 fealPpiEss30 840 54HSrecbrding medium and moves.

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

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

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

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



project fromthe one opposing surface and which slide in contact with the
ot her opposing surface opposing to the one opposing surface during the
rotating woemsawioss of the rotatable base by the rotation rIm/ire3/as=ans,
around the rotation shaft. The other opposing surface may include concave
portions, into which the convex portiofs are fit at the print operating 5
time by the print neans, around the rotation shaft. According to this
configuration, when the rotational base rotates at agggﬂé(%i nt aoperating
time, tpejecsiommeonp gpposigniusiaes andywhich slidsinfopiachy, FtOPPRYNE npot hi 'y,
and the convex portions fit into the concave portions by urgin ans at
the pri swifzay APpASNG torHibe OBY OPRATES HEACRHITEZIAS BRI ZAPLRALIPNY 5&?090? &t the
position with a predeterm ned rotation angle. 10 At | east one of opposing
sur f acedass by the refaiipodnivegaeans sargundihe rofaiompial. hdde othey OPPOL YERSE menber
having a thickness smaller than a projection height of the convex portion,
a cushi omypndpde concaeaebrtions; inte wbichdhe serrvey Porions aeg figatly prift perating
configuration, when the convex portions fit into the concave portions, the
r ot at &b tiendolas the ipsintmib@rsearotnd thegoktippstat. base t hrough t he menber having the
cushion 15 property and the friction property, and the rotatable base is
t her eby st allcyordingpio titie dordigutdtion, wben the sotatipnah basegoptasdé a@PRPAEH r ot ati on
angle. The print neans may include a print head that noves as _pressing
agai nst ophmting tioredihagotatablti hase senspass ﬂle@ota\yenmtlwm@drr@tat%éﬁ@omﬁxéwbﬂwan i nk
ribbon to performthermal transfer printing. The support neans supports
t he r ot abatdxepdraes fitdntatthdtoncaempbriienipperging meana apthe poafing Gmeviheredyt he
recording mediumis attached/ detached to/fromthe rotatable base and a
posi t i onhavuvextablp basetis sigblysupmarfedrattiy fosition evithex predetagnined rafahonsigten i s
supported by the rotatable base, by the print neans. Either one of
opposifg surftiessonefof opposingppufaceteidbe supportthase ansk the atfriablsdase BPPosi ng to
each other may include convex portions, which project from the one
opposi ngndudd aaenbarhavinghthidknesseyzdlles thao atpevjecsppdsighy of thefcepeexoppiei.ng t o
the one 25 opposing surface, at a portion subjected to pressure by the
pri nt hesshshibapespityoankda frictisn propeitgur ati on, since either one of opposing
surfaces of the support WO 03/091035 PCT/JP03/ 05445 7

According to this configuration, when the convex portions fit into the concave portions,

the rotatable base is adhered to the support base through the member having the cushion
15 property and the friction property, and the rotatable base is thereby stably supported at the
position with the predetermined rotation angle.

The print means may include a print head that moves as pressing against the recording
medium supported by the support means through an ink ribbon to perform thermal transfer
printing. The support means supports the rotatable base rotatably, and is movable to a

20 position where the recording medium is attached/detached to/from the rotatable base and a
position where printing is performed to the recording medium, which is supported by the
rotatable base, by the print means. Either one of opposing surfaces of the support base and
the rotatable base opposing to each other may include convex portions, which project from
the one opposing surface and which abut against other opposing surface opposing to the one

25 opposing surface, at a portion subjected to pressure by the print head.

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



base and the rotatable base opposing to each other may include convex
portions, which project fromthe one opposing surface and which abut
agai nst owoens/oppesi ng surface opposing to the one opposipruy/Pos/bHee, at a
portion subjected to pressure by the print head, the rotatable base can
receive the pressure of the print head7rstably and equally. 5 A rotating
direction of the rotatable base driven to be rotated by the rotation drive
means and a noving direction of the print head may be opposite t_oh each
ot her i haserpad thi toéatatileo hasgtopROgnRg eqsg othes ay AREBAHIFHY eX Ofipg Whic
configuration, since the rotating direction of the rotatable base driven
to be r ptaj¢adrobytheivae oppesinguriice ord whighgbairgainseohelPrRgsHE s8Eeon of t he
print head 10 nay be opposite to each other in the direction at a print
por t i onpppasipiokheaee epposing sitfacehat a partion sibjented o pressHes Fyohe aripihedg, t he
rotatable base to be rotated. Accordingly, the rotational base is
pr event éeb forasahldbdsa gas tacgivelthe prossureef the prinhesdisteblyotsregaly tine, so t hat
satisfactory printing can be perforned. The rotation drive nmeans may
include a dAiratinptiectamcfsheptatable hase duiven tybaraiatedby I8 rgtasion drise
transmts power of the drive notor to the rotatable base. According to this
conf i gumatanomd 4 mevingtditecton df the printlamad maydHeehposithie eaeh obenmthy and t he
gear train having the wormgear that transmts power of the drive notor to
t he r ot @firebdien athas®t pantint hi s el i m nates the accidental rotation of the
rotatabl e base at the print head noving tinme. Accordingly, the rotatable
base is mai Aicedrding tb thiacdrfigatatvmasieceht hatating dir¢ctiop of thrgrotatable basei sf act ory
printing can be performed. In the above configuration, the printing
appar at @isiveRyo beuotdiat by thepoiatien deve meamsgpndteamevingrdintetiercof the printipad of
predeterm ned print objects supported by the support neans. The support
neans1 rayasbegpotitetofdatis bthpr inthe dirp@ion ahagriat patiomtotrackiasiobjoystin the
selectively. The control nmeans may sel ectively operate the rotation drive
means anrdtatibe divd meansfandriding ecrotdtitde batdc be ngtateBandcadetisglysthehe fir st
print object, and nay stop operating the rotation drive nmeans and operate
only t heoptibfdl bagae prevestad tiiven beihg slignly romsmisat diet pritopetating Goensd W
03/091035 PCT/JP03/ 05445 8

satisfactory printing can be performed.

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

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

20 that satisfactory printing can be performed.

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

25 when the detecting means detects the first print object, and may stop operating the rotation

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



print object. In the above configuration, the first print object may be a
di sk-1i ke data-recordable recording nmedium having a predeterm ned

di anet er , wanad/whsssecond print object may be a rectangul aCcTpmRp®os4st eri al
whose one side has substantially a sane length as the 5 predeterm ned
dianeter. In order to attain the above8object, a printing nethod according
to a second aspect of the present invention conprises the steps of
supporting a data recordabl e recording nedium substantially vertically in
a print pAgtPesdr at us; and printing predeterm ned data to the recording
medi um supported in the supporting step. 10 In the abgve nethod he
printing stBgheaboverronfigeration the st pent qhiRat MY e disk- Ik dafarecpiablent i al 1 y
vertically along the recording nmedi um supported-in the supporting step; and
dri vi ng redoedipg medivine having ¢ peedetermined ginmatey drddhe seropd PrBt AR F to a
predeterm ned area of a surface of the recording nmedium In the above

met hod, redangplar papergnaterdal wheye presideibastsybstantidly agpmedongth aathsr i nt head 15
substantially horizontally along the recording nmedi um supported in the
supporf ipregletsrmmed aliainetels i vi ng the print head noved in the noving step to
performprinting to a predetermned area of a surface of the recording
medi um | 'n Ihedebtowttainshe b vei abjedie pymting ingshast agsording tgrg seagd aspegt of s

equi pped with the print head may be noved al ong the recording nediumto
nove t hehgpriesant vantiemcamprises dieaitops 06 suppRUingosata easordahle reersding madidRst er
printing of an inmage based on print data nmay be provided to a surface of

t he r ec eubstagiafty dedivaliyh imaptnting dppkrafisbishprintingiredeigsaireddatiodhe t he net hod
may further conprise the step of rotating the recording nediumup to a

pr edet erradondidg aregivem iswponted o thetsuppptingiste. The rotating step and the
printing step may be selectively executed to performprinting to a
plurall@ty oin @6 abovd inethedothe pHptisgisttpuey dicludecthe steps ofl mgvine @ittt head or der
to attain the above object, a programaccording to a third aspect of the
present G ARIalY VeREaRCTlchPASY ©6drg 18edium supported-in the supporting step; and

driving the print head moved in the moving step to perform printing to a predetermined area
of a surface of the recording medium.

In the above method, the printing step may include the steps of moving a print head

15 substantially horizontally along the recording medium supported in the supporting step; and
driving the print head moved in the moving step to perform pﬁnting to a predetermined area
of a surface of the recording medium. |

In the above method, in the printing step, a carriage that is e‘quipped with the print
head may be moved along the recording medium to move the print head to a predetermined

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

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

25 portions on the surface of the recording medium.

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



invention controls a conputer to execute: a step of storing predeterm ned
print data; a step of supporting a data recordable recordi ng nedi um
substantiwldog/wessi cally in a printing apparatus; a step RIT/IPOYDFIGS a print
head al ong the recordi ng nmedi um supported substantially vertically, in a
substantially vertical direction or ima substantially horizontal
direction; and a 5 step of printing the print data to a predeterm ned area
on a surface of the recording nmedium by driving the print, head ngved in
t he movinvgnianegontrplsj agonmueer P SKecyFe: 8Repof WoRRE PEASHAMREAPENEFARIFSIER esent
invention will be explained as follows with reference to  the f.ollow ng
dr awi ngsf suppottinga dats recerdpble sereeding medivansuhstaRfially vereallydnAPEntBE by i nt i ng
apparatus according to a first enbodinent of the present invention.js
used; Fhgpargug;e stap GxpdGoga ppetrlsqaé@lqngéhwéwd&ﬁmpfﬁgmaﬁﬁlpp?ﬁeéﬁqgﬂ%@é ani sm
of the printing apparatus of FIG 1; FIG 3 is a_plane structural view at
the ti meenitally, ava suhsteatislyp pesticalidirggtioprortin @ spbstantialy homzonial direghions 2gd ap)
1; FIG 4 is a plane structural view at the tine of inserting a support
tray df stehef printitg thg priapgeta tet upredétermpiged area pn @ sugfagesofgheyresprding MEEIDY al
view showi ng the principal part of a noving mechanismfor a support tray
in the pyidnyingghapierteadsayed ifl GBe moviRsteR.GS. 6A and 6B are cross-secti onal
vi ews each showing a support tray and a rotatable base in the printing
appar at BsiebDedription of Bir@vingsi s a structural view showing a tray noving
position detection switch in the printing apparatus of FIG 1, FIGS. 8A
and 8B ar e Etnbodimens ofithepresend itvesthawwibaeinlrigedizs followe ithwpfermee at 25
detects a kind of a printing object in the printing apparatus of FIG 1,
FI G 9 itls fallpeingpirawings. vi ew showi ng an optical disk as a printing object
and a paper WD 03/091035 PCT/JP03/05445 10 ]

10 FIG. 1 is a perspective view showing a state that a printing apparatus according to a

first embodiment of the present invention is used;
FIG. 2 is an exploded perspective view showing an internal mechanism of the printing
apparatus of FIG. 1;
FIG. 3 is a plane structural view at the time of ejecting a support tray of the printing
15 apparatus of FIG. 1;
FIG. 4 is a plane structural view at the time of inserting a support tray of the printing
apparatus of FIG. 1;
FIG. 5 is a plane structural view showing the principal part of a moving mechanism for
a support tray in the printing apparatus of FIG. 1;
20 FIGS. 6A and 6B are cross-sectional views each showing a support tray and a rotatable
base in the printing apparatus of FIG. 1;
FIG. 7 ié a structural view showing a tray moving position detection switch in the
printing apparatus of FIG. 1;
FIGS. 8A and 8B are structural views each showing a kind detection switch that
25 detects a kind of a printing object in the printing apparatus of FIG. 1;

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



material; FIG 10 is a block diagram showi ng the structure of an electronic
circuit of the printing apparatus of FIG 1; FIGS. 11A and 11B are

expl anat omp asievsseach showi ng a relationship in the posi ticmPosoiaes ween a
thermal head for printing and a cushion sheet on the rotational sheet in
the printing apparatus of FIG 1; FI® 12 is a plane structural view at
the time of ejecting the support tray when printing is perforned to the
paper material; FIG 13 is a plane structural view at the tine of inserting
t he suppwfariakray when 10 printing is performed to the paper material; FIG

14 is a flowchart showing print processing of the pri nti,ncg‘, a@%?rat us
accor di ng tBIG.tlAds & blosk diagim shasying dre smetuse akanleqtRpiq FifcyH oL Ble@rnug; 5 5

cross-sectional view show ng a nodification of the support tray and
r ot at abkppapatas ef ¥i&.tlhe printing apparatus of FIG 1; 15 FIGS. 16A and 16B
are views each showi ng the structure of a printer nmechanismof the

printing apP&ratlid aadddBdicngrnlanatans viavrssack Siydnea pelabenshipdn thepasiion
invention; FIG 17 is a flowhart show ng print processing of a printing
appar & betvaen o titirngl henddor panitngdnd pisyshine sheep pn ﬂ%oﬁﬁﬁgﬂﬁgeqt Hstion: FIG
18 is a perspective view showng the entirety of a printing apparatus
accor di pgntieg agp@ratus ¢fi FIkb. énbodi nent of the present invention; FIG 19 is a
side view showing the structure of the main parts of the printing apparatus
of FIG 18;FKL.G2 120 planestrictoral vigweat thenidme afciepiingsthe SERPOFET R WASROTIEING part s
of the printing apparatus of FIG 18; 25 FIGS. 21A and 21B are views each
showi ng ig prefesmedde thegapér matpridlnt er section of the printing apparatus
according to the third enbodi rent of the present invention; WO 03/091035
PCT/ JPO3/ O5BE% 131ig a plane structural view at the time of inserting the support tray when
10 printing is performed to the paper material;
FIG. 14 is a flowchart showing print processing of the printing apparatus according to
the first embodiment of the present invention;

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

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



FIG 22 is a view explaining force acting on the carriage of the printing
apparatus of FIG 1; FIG 23 is a side view show ng the structure of the
mai n partwoof3/a193si nti ng apparatus according to a fourth raTords/osns of t he
present invention; and 5 - FIG 24 is a side view show ng the structure of
the main parts of a printing apparatudl according to a fifth enbodi nent of
the present invention. Best Mdde for Carrying Qut the Invention (First
enbodiment) FIG 1 is a perspective view of the entirety of a printing
appar at us APEbRAiihy view explainiag foree agtipgsm the Gacriage ef the prigting, a@?g@%ﬁ%%
perspective view of the main parts of the printing apparatus, and FIGS. 3
and 4 aFEGvi;ews each showi ng a plane structural view of the main parts.
Addi tional ly, the printing apparatus according to this enpodi mrent can be
used both Fi&.i23dna aide yiewmshoyang thestmgturenpidthe IRinptsof #ENYPE ABPHFRMHS when
the printing apparatus is 15 placed horizontally. Wen the printing

appar at ascording g Exlirtheanabagiment of thegiresent inyetian; and 3 rj ght side surface or
a left side surface of a case 1 corresponds to a bottomsurface in FIGS. 3
and 4.5 The PiG.ndiing sidpyaevashesving thetstcpmhoidhaaain pHes Af @A RRRTABE hani sm
that supports an optical disk and a printer nmechani smthat perforns

pri nt i ngeddrdibglto prifthtemiyydirment of therrresent Yenticabel surface) of the optical

di sk supported by the tray nechanism This printing apparatus further

i ncl udeBearMefeftr Gamrying Ont thé Insjeption ng t he tray nmechanismto the external
section of the apparatus main body, a rotation function of rotating the
optical di sFistupmpbodiesnt)by the tray nmechanism and a thermal transfer print
function of performing printing to the |abel surface of the optical. disk
usi ng an i nKIG.i s arperspBctive wowp b thatentiretyof 4 phirting apparagiseepordingtad fgst uct ur e
of the main body of the printing apparatus and the structure of the tray
mechatl smbolind@id; K 035 aPesplddeddetpdative view of the main parts of the printing

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

apparatus and the structure of the tray mechanism.



This printing apparatus includes a rectangul ar box-shape case 1 and an
opening | ais fornmed on a front surface of this case 1. Then, an eject
switch 2 wo@amwmsd at a front surface of the case 1, and ECThEPS®0R45hown in
FIG 2 is fixed to an interior of the case 1. As shown in FIG 2, a pair of
guide rails 4, which extend in parallel2to be spaced to 5 each other, is-
formed on an upper surface of the base 3, and a support tray 5 as a support
base is slidably attached between these guide rails 4. The support tray 5
passes t hr oligis nringing gpparpigg inclygdes aw@guﬁe&@py—sm%b%wﬁ%g K8y nal
section of the case. 1 and the external section thereof. Additionally, this
support formagd & & fonugiace efthiscapale Fhen, e giesphanitch Yisfommead atadrophse 3 and
the support tray 5. 10 At one side portion of an upper surface of the base
3, t her sutnee gfitbe cated , andia base 3nabowi in TG Fristibreyl tg an greripriaf dhe easella gear
train 7 conposed of a plurality of first to fourth gears 7a to 7d driven
by the drivésmbowen i FIGA halpairy! guidegaily b widehlextendinparallehfor e spaeeditor st gear
7a of the gear train 7, and the pulley 7e is coupled to a pulley 6a
provi d@cdach other, dufopmed shah uppsdr sutfhee efrthe basedi ard &SUPPPBILHY SaasHeiuppEt
Mor eover, the second gear 7b and the gear 7c nesh 15 with the first gear 7a
and t he Haké iscsligatdy aftaghed bgivenn itledse gnids wailstht Fhetsappashiaiy poarses Broughdbelr i ve
notor 6 is transmtted to the third gear 7c. The third gear 7c and fourth
gear 7d aperingdapireislideblyandves bhreen tireointpmad seatign ofrtherrase & and thetexfamalt ent
gear nechanism. Wien the third gear 7c rotates by an angle of, for
exanpl e,sedtdm thareaf.f oAdditidnadiyy éaist support trey atis suppbrtpdiedravefa fixted spasier d gear 7c
is transmtted 20 to the fourth gear 7d. Mreover, when the third gear 7c
r ever selbetwednahebadey3 anl thegippodftrayl35 fromthis state, rotational power of
the third gear 7c is transmtted to the fourth gear 7d. Arack 11 is
provi déd i n Athaeisideqonidn gfantippear affatéef thewese 3; thdraare prdddedd dtinemstgspor t
tray 5. Here, the lower surface side is the back surface side of the
support DGuhokor) 6 fer. 3 trihand Pgeas tmindt eomspated oppokiralay bbfitshe fonghigemai/hace to
which the optical disk is nounted. The fourth gear 7d neshes with the rack
11. By tti7d divsh bytiedswpoot 61 r Aypilleyte éspromidet eodxdally wiill tha@ird3¢e@07935
PCT/ JP0O3/ 05445 13

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

the drive motor 6 through a belt 8. Moreover, the second gear 7b and the gear 7c mesh
15 with the first gear 7a and the third gear 7c, sequentially, so that rotational power of the drive
motor 6 is transmitted to the third gear 7c.

The third gear 7c and fourth gear 7d are coupled to each other through a lug
mechanism (intermittent gear mechanism). When the third gear 7c rotates by an angle of,
for example, 135° in a forward direction, rotational power of the third gear 7c is transmitted

20 to the fourth gear 7d. “Moreover, when the third gear 7c reversely rotates by an angle of
135° from this state, rotational power of the third gear 7c is transmitted to the fourth gear
7d.

A rack 11 is provided in the internal portion of the lower surface side of the support
tray 5. Here, thé lower surface side is the back surface side of the support tray 3, 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



forth directions of the case 1 in accordance with the forward- reversal
rotation of the fourth gear 7d to be displayed to an eject position (FIG
3), whi chwaorajeoss i nto the external section of the case PLT/BEO80R4Pr i nt
position (FIG 4), which is placed in the internal portion of the case 1.
51n the case 1, there is provided a tiBay position detection switch 13 to
be opposed to one side portion of the support tray 5. The detection switch
13 has a |l ever 13a. The lever 13a is engaged with a concave ogve_ 14

f or med 6ot ditectipricofdhe fased iBfaceddansg p\ﬁ@rtge Qrygrds reyegsgrotatan Crfgfﬁfgfct“a@i nal
direction. In accordance with the operation of the support tray 5 in the
back andedrdidith belidisplayed ipsan ejees positien (HISh 3).svhisks projestsgnioghe exferial $aCtiBBsi ti on
N, an open position 10 0, and a close position C as shown i'n FIG 7.

Mor eovenf thervasenls and s@rint posiiéone(FIG. 4 sthichds plagedhint thaiigpalgogtion of the case
corresponding to the fourth gear 7d.. The actuation gear 17 has a fan shape
and rotdtes 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 hal fInsthe taserl, thees sgrovidedha trappositinn deteatign switeh &% toltrmopnesethtocdnet eet h
are 15 omtted. A small gear 9 is provided to the third gear 7c of the
gear tr aide pdrtion of thosippod ty tShe The detebtigposwitabnl 31es adexsrdda.wi The lever Kgal |
gear 9 in accordance with the rotation of the actuation gear 17. A pin 19
i s attathemapal withhabecayegfave 1dffotnmal cucthe aide swrfapsa thersuppoti&ragdjadentt to
the 20 tooth omtting portion 17b. On a |ower surface of the support tray
5, t her étsilengitndimebdisectigni dia agrommece2@ith thetopesatiem dEthalseprprt wiey hicteand forth
direction of the tray 5. The pin 19 is slidably fit into the guide groove
20. | n aadondbiocth diettiortshihe howee iBmis displache tauppral pesitgn Noan ppeniosiwdk and
forth directions thereof, the pin 19 relatively noves al ong the guide

gr oovE) 29).and % chise posidon Crsrshown inFIG.e t op end side of the guide groove 20,
there is formed a circular path 21 having an outward path 2la and a
backwar d paMoréder, ih theameot dhereds mioviled he ati@at8y 04 0B EorRSPIIdEOSIDERA5 14

fourth gear 7d. The actuation 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 gear 9 in accordance with the rotation of the
actuation gear 17.

A pin 19 is attached to a plate surface of the actuation gear 17 to be adjacent to the

20 tooth omitting portion 17b. On a lower surface of the support tray 5, there is formed a
guide groove 20 that extends along the back and forth direction of the tray 5. The pin 19 is
slidably fit into the guide groove 20. In accordance with the movement of the support tray
5 in the back and forth directions thereof, the pin 19 relatively moves along the guide
groove 20.

25 At an end portion of the top end side of the guide groove 20, there is formed a circular

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



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, thwer®/mw3provi ded a hook | ever 24 that rotates WHAT/BROFOGPOrt
shaft 23 as a fulcrum The hook | ever 24 has a hook portion 25. 5 Moreover,
an actuation rod 26 is provided betwedd the end portion of the top end side
of the hook |ever 24 and one side surface of the actuation gear 17. The

actuation rod 26 is supported to_be s]idable I%n t he bac d forth
di r ect | baskwatrd moemeni< SUPROAF ENGH the Bmdr9a€}“it€tr§/tab6f gl e Pﬁﬁb@@?@? B ovi ded
to the base 3, and the end portion of one side surface of the actuation
rod 26 ghidegrenygi2lst one side surface of the actuation 10 gear 17.
Moreover, the hook lever 24 is elastically urged clockwi se in the figure by
a spring 28famivger prstigokthe dods sideofihg sefecttepe isrevidadanadk ley 24 e
portion of the other end side of the actuation rod 26 by this urging
force. #tatgs wothersugport shadt 25 as shialdsamk Méo@flew@%afmohﬂomomgn%f there is
provi ded a hook receiver 29 which is engageable with the hook_ portion 25,
to cord ddqreontrian achetinnedd Moistpreyidedbbetwsenhe epé porsionof $h pead side o the
support tray 5, a disk-like concave portion 31 is fornmed. The upper
sur f ace hbsk tever Zuarfdaane side snbfacthof the aefpatiaregeadldk i s nounted. In the concave
portion 31, a rotatable base 32 is fornmed, and the rotatabl e base 32 and
support t r afhSadteativn rod 2p prosuppemtecthts tealidshlp plong ittegbask snd derthdiresbicasef  The
rotatabl e base 32 has a rotating shaft 33 in a body at the central portion
of the tR0cdsohhrongh 4 plueality of pwivle piees2 Tprogided kathe dasg 3.ragddhegnd pstion
rotatably inserted into a fitting hole 34 formed on the support tray 5. A
gear 35 of snasitlasiméate o theracartiop ood 2@abustiagainst peg $ige syrface of theactuagient i ng
side to be unrotatable and slidable in an axial direction. Mreover, a
bel | e10 Igea- Kpr iMoredterj the abolativer24 & eldsticadhurged clodawise it te figaredh) g shaf t
33 at the lower surface side of the gear 35. The periphery portion of the
bel | evi Ishengp8,iand tR6hooRTeedr Adtelastitdlly abotsagamgtthesnd porsionofdie ofrfeade of t he
gear 35. Moreover, the rotatable base 32 is elastically urged to the
downwar didewdjles dcthatioy rad B by ks edingfordd. e-Agpriower 86facy\of 38/back 6ide of the
PCT/ JP03/ 05445 15

support tray 35, 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 fdrmed, and the rotatable base 32 and support tray 5 forms
support means for supporting a printing object.

The rotatable base 32 has a rotating shaft 33 in a body at the central portion of the

20 lower surface as shown in FIG. 6. The rotating shaft 33 is rotatably inserted into a fitting
hole 34 formed on the support tray 5. A gear 35 is attached to an end portion outer
periphery on the inserting side to be unrotatable and slidable in an axial direction.

Moreover, a belleville-spring 36 is attached to the end portion of the rotating shaft 33
at the lower surface side of the gear 35. The periphery portion of the belleville-spring 36
25 elastically abuts against the lower surface of the gear 35. Moreover, the rotatable base 32

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



On the lower surface of the rotatable base 32, a plurality of convex
portions 38 is forned to be projected with equal intervals on a
ci rcunf erwcs/oarssnd the rotating shaft 33. On the supporRCTvIPay0&45 t her e
is a plurality of transparent hole-like concave portions 39 corresponding
to the respective convex portions 38. I8anely, when the convex portions 38 5
and the concave portions 39 face each other, respectively, the convex
portions 38 fall in the concave portions 39 to be_engaged .vvitg each ot her,
respect i vel On the fowiee syréase of ghe rotatrbleypase 1§2; & PRwality 8f cHVEh PERHORS ofiihg and
friction material such as rubber and has a | ow thickness, that is, |ower
t han t héorpred;te be prjedied with egraltiniervalspescispmiprenceyrund the rotatmg shagias:
surface of the rotatable base 31, which is the portion of the outside area
10 of t I thesvepertiean J, dherg & a pluraliteoteansparenihivle-tike CORCaYHROYPPE?? sur f ace of
the rotatable base 32, there is forned a plurality of elastically
def or malsberesponflingto the rpspectve conved PEioay 3| | Yamelysvhenhe FOBYRX HEHASMAS
circunference to be projected. The projection pieces 41 are used  as
engagi Hgnddenmntare rongegi 39 ace gachothengesnspivaly.dhelcevex FPHI0nH 3P sdll Dbe ng
fromthe plane. At the |ower surface of the rotatable base 32, there are
provi deconcayeaortibss 3Ado be dngaged with eaeh other sespextivglyt ot at abl e base. The gear
44 has a large gear 44a and a snall gear 44b in a_ body. A wormgear 46 is
attached t oAafrictomshiestd@ hvefich is5nadsfofthigh ehshipaingrmng frigion materpk YER a8 The
wor m gear 46 neshes with the |arge gear 44a of the gqar 44. MNoreover, the
smal | geabber 4ddhax a olethirkaessdthatrsslessr thianithe prejegtieor height ofiile ednwer §B4ifi onal
power of the drive notor 45 is transmtted to the rotatable base 32 through
t he wor radhead talthe lgearsudfice afitie getatabBase 21 wWiieheisvike porsion pE thepptsideciiedied
with a plurality of slits formed around its circunference is attached to
t he r o affitiegeesivaf pordiba 38 An Ae ieoctairalyrtiey pithe appdirghrfacanfithe rjatableeset and a
| ight receiving el ement which are arranged so as to sandwi ch this disk 47
i s providdecherdsfomadd oplupdisy of dastidellyedtfoumatdepiogdetisn piesegt ot peadiually t he
outside of a part of the inner periphery of the concave portion 31 forned
on the ypgitionsdiod desank cilvemferpperto be peyjeded. THthe REjectirapipess 4p ¢ usedn
detection switch 50 has an actuator 50a that elastically projects. The
act uat orasfgagh@sichosalol yngagirtesa priratingstbjdch endare erc-geped besing fremitheplensf t he
rotatabl e base 32. WO 03/091035 PCT/JP03/ 05445 16

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

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

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

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

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



On the outer peripheral surface of the rotatable base 32, four concave
portions 51 are fornmed at 90 degrees intervals. The concave 51 faces the
actuat or 8@en3aouwssdi ng to the rotation of the rotatabl e rageIPBR0543he
actuator 50a falls in the concave portion 51 at the facing position, so
that the rotation position of the rotatéble base 32 is detected. 5 A
cushion sheet 61, which is forned of elastic material with excellent
cushion and adherence, is adhered to the u&g%r surface of tgg rot atabl e
base 32 @mtheeyuies pgpherpl susfapg)of the rotaighlepase 3 IYBORSAVEROERONE A 1% o
correspond to the print position of the printer nmechanism that i

subj ect dfarmes p99<legress intervals. t HBe ﬁwcaﬁ%éﬁf@es the agtugior AP3 AgFOFdipg to tflﬁ this
printing apparatus, after the end of one print operation by the printer
mechani swfatiohef thstratafable brss 8210 The aeinater Yadallninsthe eongaye pertgp 518"6815nd
stops, and printing is perforned to the optical disk 100a at each stopped
posi t i orfacipgpositipn, spdbasdie rotatiencesition ot disaetatable base B3 inddtedted-be squar e-
frame shaped in such a manner to surround the center of the rotatable base
32 in brder A oushisorsheesfdnwhich is furmegof plastig masrialowish excellepfrushign gid i cal

di sk 100a at the maxi num Then, when the rotatable base 32 rotates

cl ockwi saslhereere; i9@iheredits theppes swrfrse of the re@iblachdse 82 16 sevelasa PMAINEh f or m
the square frame of the cushion sheet 61, are nade to correspond_ to the
print opewrfaté m anaptjeal diski 90altd eorsgspend tofthe prntipesition|of Heaprige echapism
printer mechanism \Wen the cushion sheet 61 is placed at the position
cor r espothdi inguttjectedo preisnte fopmragheronml heasdritfeat gfprinkiag timer ndh tHeBENBE of t he
printer mechani sm the convex portion 38 fornmed on the |ower surface of the
r ot at abl spphesies, 3ferithe énd off one@rinh eperetieraliethp rintep megbarfisynnthe refptiarease 20
support tray 35. An explanation will be next given of the structure of the
print 40 roeatdrariockwigr ewery2QP oniiSOR and etops, iand printizgisperformsed tasdhe ppfigal disk FI GS.
2to 4, a gate-like frame 54 is attached onto the base 3 to be stretched
over t helGlappeich stopped positiogui B thisatason3hé¢ eusbmssheeidilésdformed toebe sahane- si de
of the 25 franme 54, and a carriage 56 is novably attached to the guide
shaft 55frafi shdped in avh asmarec & oiranhé theanenfeagbths Gotatebledzade 32 eerdsi7oj s
formed to be projected. At the |l ower surface of the WO 03/091035

PCT/ J PO 3¢difedpdnd t Four print areas to be set on the optical disk 100a at the maximum. Then,

when the rotatable base 32 rotates clockwise every 90° or 180° and stops, the respective
15 sides, which form the square frame of the cushion sheet 61, are made to correspond to the
print operation range (printable area) of the thermal head 58 of the printer mechanism.
When the cushion sheet 61 is placed at the position corresponding to the print operation
range of the thermal head 58 of the printer mechanism, the convex portion 38 formed on the
lower surface of the rotatable base 32 is fit into the concave portion 39 formed on the
20 support tray 35.
An explanation will be next given of the structure of the printer mechanism provided
with the printing apparatus.
As shown in FIGS. 2 to 4, a gate-like frame 54 is attached onto the base 3 to be
stretched over the support tray 5. A guide shaft 55 is constructed in the inner side of the
25 frame 54, and a carriage 56 is movably attached to the guide shaft 55. At the front surface

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



head cover 57, a thermal head 58 as a print head is provided. A ribbon
cartridge 56, which contains an ink ribbon, is provided to be

at t achabl woosteanisabl e to/fromthe front surface of the caaimpg®o&és | n the
carriage 56, a running drive nechanismfor the carriage 56, a head noving
mechani sm for the thermal head 58 and 1@n ink ribbon w ndi ng nmechani sm and
the 5 like are provided. Mdreover, a forward-reverse rotational drive notor
for the carriage (stepping notor) 60 as a drjve source for,eag% chani sm
i s att adisedicaver fTher thaxmaldend 5% as pprinkhead isrpyided o ribhan eaHidgs 20 WARI | | be
further given of the structure of the printer nechani smbased qn FIGS. 16.
10 A ri sbohinsantink dheorsds pramided tctwmpﬁ@l%{ﬁetaﬂ@bh Bt thy Trent gurdass Sfinabl e
material, is provided to be attachabl e/detachable to/fromthe cartrjdge

at t achi ribe sarrifigec®. ofIn threcatriaget 56, ¢ qwnirgdrive mpchapism for theecagigePRea Peashon
cartridge 59 includes a case 81. On the case 81, there is fornmed a concave
port i on B@ving teclviisoh farlike thermaldwed 8 Byl ansinkjribbon winding sweshamgsm apd theppon
supply core 83 and a ribbon winding core 84 are provided and 15 the ink

ri bbon5 dikeizse prouidddar Momebvehe foivipydnewngsppiatioptlalras mator fgs thegariage rol | .
The ink ribbon 80 paid out fromthe ribbon supply core 83 is hooked on the
wi ndi ng (stepEingmotdr) 60gha davebaured for gadf meghadisnpis afadisd trthe Yaglk syrfaspeh 80 i s
sequentially wound around the winding core 84 in accordance with the

f or war d thotatiags6®f the wi nding core 84. The middle of the ink ribbon 80
is exposed to the external section of the case 81 and runs along the | ower
20 surface fincexpbfatibrewilbbe furthepgivei ofithe 8Ruetheerad thdprinthomaehianisablhsed | s
positioned. In the carriage 56, there is provided an out put gear 86
attachedod FIGI 16ut. put shaft of the drive notor 60 for a carriage, and a
first gear 87a nmeshes with the output gear 86. Mreover, a second gear 87b
i's praé@i ded Acobbonadartyidge 59, whieh tontsins ge fuk 18tion S8 ashicodsugeable m8Etiahes hes
with the second gear 87b, and a fourth gear 87d neshes with the third gear
87c. 25prolided tocbe dttabbableiietditmblesthéifom 88 cagripgoatiadhiulg sodadeaiflthe fpnth a
rotating shaft of the fourth gear 87d through a one-way clutch (not shown).
The ri bbapfavé oftthe garstiddet 5638 THO rvBON 94rfBigePUTNJIROS/ D54 B1. 10n the case 81,

there is formed a concave portion 82 into which the head cover 57 is fit.
In the case 81, a ribbon supply core 83 and a ribbon winding core 84 are provided and
15 the ink ribbon 80 is wound around the ribbon supply core 83 in the form of roll.  The ink
ribbon 80 paid out from the ribbon supply core 83 is hooked on the winding core 84 through
a plurality of guide pins 85. 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
ink ribbon 80 is exposed to the external section of the case 81 and runs along the lower
20 surface side of the concave portion 82 where the thermal head 58 is positioned.
In the carriage 56, there is provided an output gear 86 attached to an output shaft of the
drive motor 60 for a carriage, and a first gear 87a meshes with the output gear 86.
Moreover, a second gear 87b is provided coaxially with the first gear 87b. A third gear
87c meshes with the second gear 87b, and a fourth gear 87d meshes with the third gear 87c.
25 Then, a ribbon winding shaft 88 is provided coaxially with a rotating shaft of the

fourth gear 87d through a one-way clutch (not shown). The ribbon winding shaft 83



projects forward fromthe cartridge attaching surface of the carriage 56 to
engage wwth the wnding core 84 according to the attachnent of ribbon
cartri dgewspstooishe cartridge attaching surface. The thi recTgPas/ 084 neshes
with the rack (not shown) provided to the frame 54 along a 5 running path
of the carriage 56 in parallel with the guide shaft 55. By this nesh, the
carriage 56 reciprocates along the guide shaft 55 in accordance with the
forward-reversal rotation of the third gear_87c. Mdreover, a c ear 89

i s provpretty fervind feem thespgeirigge aﬁﬂ‘fém@éﬁfg@a‘?f thg cqrgiagy ggf‘b‘é’@ag‘?/\ﬁ"ﬁﬂ] gear at
its circunference, and an arc-shape cam groove 90, which is off-cepntered 10
agai nst witing eore 8¢ ag¢ording te gheatiaghmens of PhecariidgrS94p e @iFifge ¥agPNghe
gear. Then, a swing clutch 91 is fornmed between the cam gear 89 and the
out put gadace86. The swing clutch 91 is conposed of a sun gear 92, which
meshes with the output gear 86, and a pair of planet gears 94a and 94b,

whi ch mesh The thirdrgeassite geshes gith gheoragl (noh shoven)upyided cthe Hame Stlongi®e i n
the circunferential direction of the sun gear 92 through an arm 93. At the
f or warf rafhingypah pthetcarringe 6timparalle] vjthathe grideshalt A8. r By &hip sieshithee

cl ockwi se), one planet gear 94a neshes wth the cam gear 89 and the other
pl anet gaming® b recapacatsadorg bhmgtide shafhd g smaccgslancevwith fi fosyardiregigal r ever se
rotating tine of the sun gear 92 (at the rotation time anticlockw se), one
pl anet gatatiorDdfzths dpat geae87¢.r om t he cam gear 89 and the ot her pl anet gear
94b meshes with the camgear 89. 20 In the carriage 56, there is provided a
head ar m 96Mobaiver,atcatresean B9 ismiovidehinathe ganiagh86. cEhe edm gear§9dhpmovidgd. The
head arm 96 is elastically urged anticlockwise in FIG 16 by a spring 97
provi dedvifii a gdae aendcipmniference ind hearsrbapnheins grpove A0awhich & gheenteedt e.
Further, the head arm96 is provided with a pin 98 close to the one end
port i oh.agdinet the cer®@ df shestokatimb iy forinad gy the didesutfher ofthe geasovEh@p agWinghe cam
gear 89. A head holder 99 is attached to the end 25 portion of the other
end si dehnth 9hi thana Batwas @6 caffifgearR9ahdrbé detpupgear 86p| Ebeswing cluich Head
cover 57, which projects to the front side of the carriage 56, and extends
to the fiscothpsiedef abul/2a0 92 0WHIOR MeBlEE/ viR0BE @Btpts gear 869and a pair of planet

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

15 rotating time of the sun gear 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
94b meshes with the cam gear 89.

20 In the carriage 56, there is provided a head arm 96 that rotates up and down around the
center of a shaft 95. The head arm 96 is elastically urged anticlockwise in FIG. 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
inserted to the cam groove 90 of the cam gear 89. A head holder 99 is attached to the end

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

cover 57, which projects to the front side of the carriage 56, and extends to the front side of



the carriage 56 along the head cover 57. Mreover, a head base 101 is
supported at the |ower surface of the head hol der 99 through a shaft 100.
The ther malo ds@ah358 as the print head is attached to the HaawPos/eunsd ace of
t he head base 101. The thermal head 58 is placed to be opposed to the
opening of the |lower surface of the hemd cover 57. 5 The thermal head 58 is
pressed via the ink ribbon paid out fromthe ribbon cartridge 59, onto the
| abel surface which is opposite to the signal recording surfac OB t he
opti cal th eseriagegaalong the hiead pesien St aM@ERqVET adisad ﬁ@sesltoéﬁbé‘tpppﬁ?‘gﬁté fe base
32. In this state, the thermal head 58 noves fromleft to right in FIG 2
al ong t Hewepuindfacespfbthe hesl hdddert99ehrongh g shafe 18Qyr r Theiherual hegd 58,88 the pgnt
novenent, printing is performed by the thermal transfer nmethod. 10 in which
a pr edetheadrisrstdchagetg dhd lowehaurfage ol therhead baserldd. + dhe ihermal hoad 58 35 plagrd
optical disk 100a as nelting ink of the ink ribbon. Accordingly, a

rect angu‘bhcOppmdtmﬂnbmemisgi)?ﬂ@dowv surfage of Gehead cavgeS¥.ow of the heat

el ements for the thermal head 58 (width in the main scanning direction) and
the no¥ing @hetlenoel head5Rds piessedwia the dnk BBbqN patd pwt from thearithes-cagedemdithg
direction) perpendicular to the wdth of the row, beconmes a print range

obt ai nednhythe 14bebnefaseiwiticloiseppesiieno thersignabresaeding suridce of e optigal diskven of

t he operation of each conponent of the printing apparatus. First, an

expl anatli0fa whidh is heldgitandstilb bn the stonped rotatablerbaghBz.h isstatp drethermzgl 5 noves
to the internal and external sections of the case 1. As a preparation

bef or e pread 58 mpves fromt letiyo right inddGa plongitee gjide shadit Yotog¢therovitsthge of t he
apparatus by the ejection operation and the optical disk 100a is nounted on
t he trayamigetsBe Duangitlsis metvemaet ptintingie performédigy thethermaligansfexmeetbed t o
the print position. At a print starting tine, as shown in FIG 4, the
suppof® ihmdyctba predeteseinte dnagetio thehmaltpgansidredandhe siefaco oktheoptitalalisk29 i s
engaged with the hook portion 25 of the hook | ever 24. The 25 teeth

porti on 1DDa apfnelthe iak bfitteiiok rifbar.  Wecostingy, avectanghler sl whigemrfixstl byhe
fourth gear 7d of the gear train 7. At this time, the pin 19 of the

act uat i ahe ggdth of thel owpifshéd heat eldmentstfiethe rticerit®l BSAEBUOEEhPCTHeIRGB/ 05445 20

scanning direction) and the moving distance of the thermal head 58 (Iength in the sub-
scanning direction) perpendicular to the width of the row, becomes a print range obtained by
15 one print operation.
An explanation will be next given of the operation of each component of the printing
apparatus.
First, an explanation will be given of an operation in which the support tray 5 moves to
the internal and external sections of the case 1. As a preparation before printing, the tray
20 mechanism is ejected to the outside of the apparatus by the ejection operation and the
optical disk 100a is mounted on the tray and the tray is returned to the printing apparatus,
and set to the print position.
At a print starting time, as shown in FIG. 4, the support tray 5 is inserted into the case
1, and the hook receiver 29 is engaged with the hook portion 25 of the hook lever 24. The
25 teeth portion 17a of the actuation gear 17 meshes with the small gear of the fourth gear 7d

of the gear train 7. At this time, the pin 19 of the actuation gear 17 is positioned at the end



top portion of the circular path 21 which coincides with the end portion of
the guide groove 20 forned in the |ower surface of the support tray 5, and
t he | everwiBm/ofo3sshe tray position detection switch 13 i qi/mwoscs4as t he

cl ose position C. Fromthis state, the eject switch 2 at the front of the
case 1 is operated. The drive 5 notor 8 for tray starts in accordance with
this operation, the rotational power is transmtted to the gear train 7
through the belt 8, and the third gear 7c rotates clockwise in FIG 4. At
this tifep patioeef theeirchlar gath@d whreh egipcides with thsead peHionof g EOPYE ¢ he

l ug nmechanism only the third gear 7c rotates and the fourth gear 7d does
not r ot 20dermespinithéytoveen surfacs ot giesuppert el 8, and the dsver §3aRf the fray BR§iA% ned.
10 When the third gear 7c rotates clockwi se, the actuation gear 17, which
has beendeteptiarhewiteli thistraced ghibe clpsapogtion Gt he third gear 7c, rotates
anticlockwise. At this time, the pin 19 of the actuation gear 17 noves to
the gui de gFuowéigratehhewiget swischodatdhe franiedithe oass 1 ippperpigdei ThefEYe pat h 21.
When the actuation gear 17 rotates anticlockw se, the hook | ever 24 rotates
15 ant5 ohatokGfadraygdirtssin ac¢nadanse with this oppraborHthe Fatippelp@W S s rersiedy t he
actuation gear 17. By this rotation, the hook portion 25 is _detached from
t he hoolo thecgsy erainJothsovghtthebelch gad drrsthird gpan Teaotatgssdrokwisedy FiGi 4 4t eased.
Wien the actuation gear 17 rotates to a fixed angle, the teeth portion 17a
of the dbistiad, smcd thei third geardloadd fowth gdae 7¢ gl douplegto thedwgimephanisgiptoght i on
gear 17 stops at this position. 20 After that, when the rotational power of
t he t hi rthe thirge#c7¢ tatemashthe favdtht gear i ddesmot totatgp ap thad thersipn HietePbthet h gear
7d rotates clockw se together with the third gear 7c. By this rotation,

t he suppapport tray 55s mpingginedoward the front of the case 1. At this tinme, the
pin 19 of the actuation gear 17 relatively noves al ong the gui de groove 20
of t h&0suppdVient thayhifil geanie mtatheclodppise,tthe aciyat®nsgear 15 whichhngdeen he f r ont
portion side end wall of the concave 25 groove 14 of the support tray 5
separ at ageshed mithttke kukk gedrDeofdhe thind genric, patsics paticlotkwasst i dyt thig wimeg he13 and
the |l ever 13a noves to the neutral position Nfromthe close position C WO
03/ 091035n PCTHf HRABAAESH Fear2T moves to the guide groove 20 through the backward path 21b

of the circular path 21.
When the actuation gear 17 rotates anticlockwise, the hook lever 24 rotates

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

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

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

switch 13 and the lever 13a moves to the neutral position N from the close position C



accordingly. Then, when the support tray 5 noves forward and projects to a
predetermned length fromthe case 1, the back side end wall of the
concave gwaose9todsabuts agai nst the |ever 13a of the trayqoRPos/nans
detection switch 13 and the | ever 13a noves to the open position O from
the neutral position N accordingly. B&ted on the switch signal at this
time, 5 the drive notor 6 for tray is controlled to be stopped and the
support tray 5 thereby stops at a predeterm ned eject position. Here, the
user noaedosdingly. opbers ayhenthgsuppod g StpRVes é?la‘taa%%{ HQ&-‘@PS?Q acPFe‘{éFF‘émé‘EFﬁ]por t
tray 5 and fits the disk hole at the center of the optical disk 100a into
t he” pr ojlengthi Gompheease 11 thedpelssiie and yall sbtherpancavggregyeildabuigiagringdos i s
fixed to the rotation base 32. 10 Next, in the case where the support tray
5 i s noledr L3 of thegragppsitien defectionswitch 3 apd dinleyer 13 swoyesta the oBfbport tray
5 manual ly. By the pressing operation, the back side end wall of the
concave pgsition © framdkgrauiabpositiani ppeordiaglyy  Basedym thp switelygigpa af thipHme,
detection switch 13 and the lever 13a noves to the neutral position N from
t he opferthexdrivetinotor 6 farctcayridiconjiotled t@he st@ppadl andthe SPPeH ey gribprely S©ORF &t t i ne,
the drive notor 6 for tray is driven and reversely 15 rot at ed.
Addi t i ongir¢deteranmesd ajdnt positien.operation i s perforned by the eject switch 2 in
pl ace of pressing the support tray 5 manually, the sane ofperati on is
performed. Hee, thewsesmonms dieiaptiadl dignl0ach théeotaiable basect2md the supportiey i s
transmtted to the gear train 7 through the belt 8 and the third gear 7c
r ot at es Samtlifith teldisksieolé at thé Gnts. of Sheremicahdisk 1 Ofa igtogbe projectios piesaglled to t he
fourth gear 7d by the lug mechanism the rotational power of 20 the third
gear 7c elsticaly, sonihii the bptical disk 1004 ssdfited to the tbtation hasge®®r 7d. However, after
the third gear 7c rotates to a fixed angle, the power of the third lgear 7c
is trédsm t Nedt, ithelvese whert the sypport #dy andmpied intuthe lappasais, the nesr aighyly
anticl ockwi se together with the third gear 7c. Mbdreover, since the teeth
por t i on plaksessthp angtoetstrdyr Dmatadlys nBlylthgpassi®e oferativm, theiback sidaendwall of he st op
state of the actuation gear 17 is maintained regardless of the rotation of
t he thi rile @mcgeagrodee 1Wparaitds fraan dtedsverr 3a lo€ therttaygiositionidstection sweitéhold of t he
fourth gear 7d, the support tray 5 is drawn into the case 1 accordingly.
At this dntiniie letdrel 3pintoves twthe mbetra posisibn dhfrgmahe dFen\WOsBRNED 2@ BElingly.
PCT/ JP03/ 05445 22

Based on the switch signal at this time, the drive motor 6 for tray is driven and reversely

15 rotated. Additionally, even when the operation is performed by the eject switch 2 in place
of pressing the support tray 5 manually, the same operation is performed.

The reverse rotational power of the drive motor 6 for tray is transmitted to the gear
train 7 through the belt 8, and the third gear 7c rotates anticlockwise in FIG. 3. Since the
third gear 7c is coupled to the fourth gear 7d by the lug mechanism, the rotational power of

20 the third gear 7c is not initially transmitted to the fourth gear 7d. However, after the third
gear 7c rotates to a fixed angle, the power of the third gear 7c is transmitted to the fourth
gear 7d and the fourth gear 7d rotates anticlockwise together with the third gear 7c.
Moreover, since the teeth portion 17a separates from the small gear 9 of the third gear 7c,
the stop state of the actuation gear 17 is maintained regardless of the rotation of the third

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

tray 5 is drawn into the case 1 accordingly. At this time, the pin 19 of the actuation gear 17



rel atively noves al ong the guide groove 20 of the support tray 5. Wen the
support tray 5 is drawn into a predeterm ned position of the case 1, that
is, a prwatosposissi on, the front side end wall of the concaerrgs/osave 14
abuts against the lever 13a of the tray position detection switch 13 and
the | ever 13a noves to the close posita2on C from5 the neutral position N
accordingly. Based on the switch signal at this tine, the drive notor 6
for tray is controlled to be stopped and the support tray 5 thereby stops
at a pr edstieiyinoses alpng e gpisisigroeie. 20efdhe BEPOHAra e support tray 5 reaches
the print position, the pin of the actuation gear 17 reaches a point A of
the gui de gVgbsncthe@upperiitiag 5 & drawel irfte a presietermined positign 0‘58}6&@8651,@%%% t he
outward path 21a of the circular path 21 fromthe point A Then, in 10
accor dapciet pasitionythedinent sidefend mallif ther@nceveegraetaukt dlovs against the lewr d8es

cl ockwi se and the teeth portion 17a neshes with the small gear 9 of the
thi rd gedithetcay fyitionidstentiathswitdhel3 anst thaléven13gpmpveaszofhy ¢lpserposiiontlefom
anticl ockwi se, and the pin 19 reaches a point C of the end top portion of
t he ci5 ¢hd mutphpdsitdih NWendinply. aBasat omihe gwaich signalot drieme) e Kiiive gnotor
pressure to the actuation rod 26 is 15 released. By this release, the

act uat i Grfor trdy BGonsoliahtedetswpphd afdthaanppat tay dtherdhy stepset 2 predgieamingd hook
l ever 24 is rotated clockwi se by the urging force of the spring 28. The
hook  p@iint posi@d. i Jugt tefee that suppore trgp §eeashanthie pripppesitiam thepin petheook
receiver 29. Thereafter, the support tray 5 noves to the print position
and st opstuations pedrdf aehthepsihop of tivegiidogrobee 80 irPHIG. i5s amhfuedmayestorhe
hook portion 25 of the hook l|ever 24. By this engagenent, the support 20
tray 5 ippusttBatbkoughaké dutenatpah 2ha pf thd eirenlnt pashi 2p fiomt thepeintidon. THEAU, in t he
standby state during the start of printing, the support tray 5 is ejected
to the mecdrdimte with ilbeemmas ef fhelpin t Beathe petnstiapgrani 7 cotaten pldckwige pad theabl e
base 32 is placed at a predeterm ned stop position on the support tray 5
at the tdik poftionelt7d midshe with theenedlpead of fertkird geanfTe. sByehisineshahsquar e of
t he cushion sheet 61 fornmed on the upper surface of the 25 rotatabl e base
32 i s pagidationeehrtld farhappasedntidotiveis@rand thopierl8treavhes apgiet Cof itretcnd| e
range) of the thermal head 58. Moreover, the respective convex portions 38
of the |top@brtiourof @tecinhla\Gu31091035 PCT/ JP03/ 05445 23

When the actuation gear 17 rotates clockwise, pressure to the actuation rod 26 is
15 released. By this release, the actuation rod 26 is moved to the forward side of the case 1,
and the hook lever 24 is rotated clockwise by the urging force of the spring 28. The hook
portion 25 is placed at an engage standby position to the hook receiver 29. Thereafter, the
support tray 5 moves to the print position and stops. Just before the stop, the hook lever 24
is engaged with the hook portion 25 of the hook lever 24. By this engagement, the support
20 tray 5 is stably positioned at a predetermined priht 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 ata
predetermined stop position on the support tray 5 at the time of returning to the case 1.
Namely, one side of the square of the cushion sheet 61 formed on the upper surface of the

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

the thermal head 58. Moreover, the respective convex portions 38 of the lower surface of



the rotatable base 32 are fit into the respective concave portions 39 of

t he upper surface of the support tray 5 so that the |ower surface of the
r ot at abl ewoas®9B8B5abut s agai nst the upper surface of the EUpPOs/H5485 ay 5.
Mor eover, according to this printing apparatus, when printing to one
portion on the 5 optical disk 100a is 28nded by one print operation of the
printer nmechanism the rotation base 32 is rotated to a next stop position
by a predeternm ned angle in order that printing, shg Ig be performed to the
next pr ithetropstabls base 3R arnt ipfs the apspastivie cPDEAYSiPRTHANS 3§t° {he ynpsE S e8ger ation
of the printer mechanismis stopped. The followng will explain the

oper at i ¢re supporhé&ray 5t sex thatthe avwas shrtage of the pofatablp P&ﬁeg-’@oab&ﬁcﬂgé{nsbﬁli‘e RE®Tupper
surface of the support tray 5, the cushion sheet 61 is fornmed to be :
squar e- fswudane of agpe@poriffdy She position where each size of the square
corresponds to the print operation range of the thernmal head 58 becones a
stop possi bMereqyesiat¢osding 4o thivpranting Fppaiatyss When RS taong BRI HIf on t he
optical disk 100a can be arbitrarily set. 15 Wen the drive notor 45 for a
r ot at dblogtitrd sliski 190al is andad by ae pontapetatiaon of dieprinieranecharigins thegpiafign base
transmtted to the rotatable base 32 through the worm gear 46, the_ |arge
gear 4482a$ rotathéd togepext 46p pokidion belal prefesermingsl anglerinerdps dhat printing shaquidbgyear
35, and the rotatable base 32 rotates clockw se. Wen the rotatabl e base
32 r ot atpesfprmdiktorths pext iprivepartion ex theomticaldisla §0Qsfin theratp Hygb theaperadion odf t he
rotatabl e base 32 slide on the upper surface of the support tray 5, 20 and
the fri ¢hé prntesmedianishyissteppedd Hrdollhwingovidtexplan hgopernpion gf heastatigdot hl y.
In the case where printing is performed to two portions on the optical disk
100a, t heechamit@at abl e base 32 is rotated 180 after the first printing, so
that the second printing is perforned. Meanwhile, in the case where
printidg i s Asexphimddbow, botire yppet swirse of thetsoppasptriy 3 thel peshionohget Qlhie
rotatable base 32 is rotated 90 after the first printing, so that the 25
second [Foindd toteisguirefianrenshelped] hnd thetpositioptveteadhéash isizs of @ squateot at ed every
90 in a like manner, so that the third and fourth printing is perforned.
WO 03/ 0%b83Epondd foltRO prifibepthatiod4ange of the thermal head 58 becomes a stop possible

position, and one to four print areas at the maximum on the optical disk 100a can be
arbitrarily set.

15 When the drive motor 45 for a rotatable base is driven, the rotational power due to this
drive is transmitted to the rotatable base 32 through the worm gear 46, the large gear 44a of
the gear 44, the small gear 44b of the gear 44, and the gear 35, and the rotatable base 32
rotates clockwise. When the rotatable base 32 rotates, the respective convex portions 38 of
the lower surface of the rotatable base 32 slide on the upper surface of the support tray 5,

20 and the friction is thereby reduced and the rotatable base 32 rotates smoofhly.

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

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

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



A predeterm ned rotation angle at which the rotatable base 32 should be
rotated is detected by the rotation position detection switch 50 and an
out put sigwed3/brem t he encoder 48. For exanple, in the caxa/IBhod4n
predeterm ned rotation angle is 90, this angle is detected with reference
to the point that the nunber of output24pul ses fromthe encoder 48 5 reaches
a predeterm ned nunber after the rotation position detection switch 50
detects the concave portion 51. In the case where a reijeterm'n d rotation
angl e is 180 predateymings rotation aaéle@émmﬁﬂ@wt%té‘iﬂéié%@% uldoe 10kttt 1St hat t he
number of "out put pul ses fromthe encoder 48 reaches a predetermnm ned number
after t Wetectsddyitheqsasinn nositiondletastipn pwiich 3¢ ands Qpw signat fem therrrbconcave
portion 51. Wen the predetermned rotation angle is detected, the drive 10
of the di8i v&onetaomlesn the case wherstasedetermined otakion gpalg is 8¢, thisangleis
rotatable base 32 stops. Wen the rotation of the totatable base 32 is
st opped,detestedovighiefarendede thespointsthall the pambesof ppipatPalses frem ghessncp
corresponding to the print operation area of the thermal head, 58. \Wen the
r ot at ablreadhas @ pRAetennmed sumber #ter hegtation position defgetionaswitchd detectithe sheet
61 is provided at the position corresponding to the print operation area
of the tdoecavelpottemcs158,In thebcastwheresppredstumineshipiatiopapgledn $3Egtnmele i t he
respective concave portions 39 of the support tray 5 and fit thereto by the
ur gi ng fdeteceedofittoefdrendel th dhesprintihaidbe aemetrokwuinyt prises fEn threncedereéd wor ds,
the rotatable base 32 is noved downward. By this novenent, the rotatable
base 32 reachaslherededterminet aumbppditar the wyatontposition Hetepiéons pwiksh Wrleftetsethe 40, so
that the rotatable base 32 is stably supported at the position with a
pr edet ersetorebconoivatontiorafilyl eWha thequedetérminedgotatien angle és dateaied treediver i nt i ng
apparatus, on the upper surface of the rotatable base 32 that supports the
opti cad dfitbkdi@Omptor HE faustutaable basetis 60ppesl, salthet e rotetablecbase 2 gtops.
corresponding to the noving area of the thermal head 38 at the print
oper at i OWhen fie.rotafibe of thehtbatabihimee 3B 1s dteppetitbe sishéorcsheeiclpisativayg t o t he
wi dth of the heat element row of the thermal head 58 and the length of the
novenentprohieled af the positivitarespamsting torthe prinhepepBion mesad] thddwrngdiepd e8ses
agai nst the surface of the optical disk 100a, the cushion sheet 61 is
equal | y el aswheasthk yotdblerimee 32 rothteetothe prdetormined ahgle hed theaiughion sheeb @l of
the thermal head 58, WO 03/091035 PCT/JP03/ 05445 25

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

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

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

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

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

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

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



so that the heat elenent row of the thermal head 58 cones in contact with
the surface of the optical disk 100a uniformy as shown in FIG 11A Asa
result, sew®sfom3sry printing can be perforned. In the casa/im®osa4t he
cushion sheet 61 is adhered to the entire area of the upper surface 5 of
the support tray 5 as shown in FIG 1¥28, the cushion sheet 61 is not
equal ly elastically deforned because the optical disk 100a nmade of plastic
plate material is bent as shown in FIG 11B by the pre,ssgégﬁl%f t%e t her mal
head 5850 tt therfieat lementisowioh dhesthermaalhead Hemerda confagl with e YR at
the central portion is insufficient _as conpared with pressing force at
bot h en@pped dissd§0a pniforanlyias sheyeipddG. 1 b of\saFesulty SUFEACtoTE RENERE ARG ¢ | ng
an unfavorable 10 influence upon printing. However, according to this
enmbodi mpeatformddace t he cushi on sheet 61 has the size corresponding to the
moving range of the thermal head 58, pressing force becones equal as each
portion, soltthacassavhesé thetayslyionsheet Phéf @éﬁfeégo perengiranaser ofbe 8BRESUITASE shown
in FIG 6B, the respective convex portions 38 of the rotatable 15 base 32
are fi% of tesuppat fray pes sharen BoAER L& Bpihe chgien dreet Meissgpeaally elagtically and t he
| ower surface of the rotatable base 32 is adhered to the upper surface of
t he supplefarmed hgcaBse fheoptibal diskel G0rineade of plabiéeplategnatarid iy berdpapewWibillse 32 i s
structured such that the convex portions 38 fornmed on the |ower surface to
reduce FIGeslBbutwepressare afithe thermalhead 58 oFentthisgeasprrthere @scurs ipplanss t he
upper surface of the support tray 5. However, at the predeterm ned rotation
20 st op thagpressing foke ahibe cotted] pbitwnia ssuffiziens aspampar¢bwith draseingdense ehe upper
surface of the support tray 5 and the |ower surface of the rotatable base
32 i s eltioth et mtiorsmfttheabeat hlenept fovadf the ihskmaldead 58, exerigangmspiorabdel
agai nst the pressing fromthe thernmal head 58. Moreover, this prevents
acci debtiafluence aporoprimgingt he rot at abl e base 32 when the thernmal head 58
noves. Furthernore, when the rotatable base 32 is driven to be rotated by
the drive nbloswevéSaccdbdifigto this ehbidiinbet, Sinsethe chehigosheet Gishasithmsind tted to
the rotatable base 32 through the gear train including the worm gear 46,
that i s,cokdegpondingtgéer méGing rieelofitipethgrmzal hdathS5& presking farae beopmesiggual@s
03/091035 PCT/ JP03/ 05445 26

each portion, so that satisfactory printing can be performed.

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

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



smal | gear 44b of the gear 44, and the gear 35, so that the rotatable base
32 rotates clockwi se as shown by an arrow in FIG 3. Though this wll be
descri bedwoai3aio3she rotational operation of the rotatablreTh®e®0ld2s and t he
novi ng operation of the thermal head 58 are perfornmed not sinultaneously
but alternatively. The thermal head 5&e6perforns 5 printing as noving from
the honme position, which is the |left end side of the frane 54 shown in
FIGS. 2 to 4, to the right direction at the ti_lima of .t he grint operation. In
this waysmafligeanrddd ofitheigeang4pard the 8ea5135 sethaling refplablehase S300tGh ch i s
positioned at the front side of the support tray 5, where the thernmal head
58 novesledkwissraschowp by pniargw Bdde. 3 rﬁ%@éﬁ%h‘flé begegaibsd later®g t hat t he
rotational directional of the rotatable base 32 and the noving direction
10 of t hetatiheal wperatiemdf B8 refatablecbase 7 endihemaving opsraioneidhe hsguplhead o each
other. Wien the thermal head 58 and the rotatable base 32 are alternatively
driven, F&are herforpredmiok signubienedusly ot alt¢raativelvt abBledherspd head J&perfomepl e, t he
t hermal head 58 noves fromthe left to the right at the print operation
time 25 @mtinpas owvingdrym e hdwneposiinm, whinh is thedeft endiside @f thedravemSbHhove
rotatabl e base 32 and the noving direction of the thermal head 58 at the 15
print oparfiGEahta 4, e thernight deecmet e time ohibe paisboparaion: hdn this way.chthef t he
rotatable base 32 is anticlockwise, there is a fear that the rotatable
base 32 mintingpottiamensthe gitetablediase bis whicheis\positionechat thhvEpnesideddbe swpps
started to nove by backlash caused by play of nesh of the teeth in the
gear t r afray. 5, Mdweeythe thearmabhahidrd§ moves o peréorboptiinting: suchi avelationship 5t at i onal
directional of the rotatable base 32 and the noving direction of the
t her mal dvesbiistizg thit thdistaional dicgotipedliod theaotatdbiebase 2@pgd tld meving digetipnot her ,
no backl ash occurs and slight rotation of the rotatable base 32 can be
pr evenesk, ths thetrhalthesd 58 af the poinyogerativni tige a@wppesifedp fea¢metdier. As f urt her
explanation is given, friction between the thernal head 58 and the back
surface of twiken thk thidrimabliead SSemt niemekatatderbide. 32\4¢ hikkgrnatirededdvencatither i s
generated between a surface, which is opposite to the back surface of the
i nk ri bbpintingtpettion dfkché sotarablt ddsesd) dott dxanplhe, sher themenl bfad Hdmopes fremh thif sk 100a
where the ink-coated surface abuts. Since the friction between the thernal
head 58 Rrifdo tiaidiaakihs prihacgeratfont tiee 2 nkOnithdhomtiasy xthisewbery the mefatiozahd WO
03/ 091035 PCT/ JP03/ 05445 27

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

15 print operation time are the same as in the case that the rotation of the rotatable base 32 is
anticlockwise, there is a fear that the rotatable base 32 will rotate slightly at the time when
the thermal head 58 is started to move by backlash caused by play of mesh of the teeth in
the gear train. However, according to this embodiment, since the rotational directional of
the rotatable base 32 and the moving direction of the thermal head 58 at the print operation

20 time are opposite to each other, no backlaéh occurs and slight rotation of the rotatable base
32 can be prevented, so that satisfactory printing can be performed.

As further explanation is given, friction between the thermal head 58 and the back
surface of the ink ribbon is extremely small. While, large friction is generated between a
surface, which is opposite to the back surface of the ink ribbon, where ink is coated and the

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

between the thermal head 58 and the back surface of the ink ribbon is extremely small and



sliding occurs therebetween, no force is applied onto the optical disk 100a
in accordance wth the novenent of the thermal head 58 even if the thernal
head 58 mawewm/om3she optical disk 100a. However, when sl irgiiJpos/o3ts on i s
generated between the thermal head 58 and the back surface of the ink
ri bbon for some reason, this becones @wer that allows the optical 5 disk
100a to be noved in the direction corresponding to the noving direction of
the thermal head 58 and acts on the support tray 5 through the optical
di sk 10GHding@cewatharehesweesnnp forc isappherents yhe opticaldish L 08P RecHIHYFng t o
t he backl ash of the gears which formthe rotation_ drive nechani smof the
support withape Snovegrent ¢f the theamahhead 58 sven K ¢he Bermaldead B moyenen thewpticalyppor t
tray 5 is stopped during the print operation and printing is perfornmed in a
stat e t Ithsk M9at hHowsyer whewslight fideiionds gencsatp befviepr thedhermal hepndnS apdithe ed
stands till, and this prevents the printing object from noving during the
print operksurése @f thedink uibbew farspme reason, thisdecemesrpovssithal alews the@piipdn t he
printing result. Mreover, the gear train includes the wormgear 46 having
a meri b diskatOOatto hasnoakd i thelirectiamtorisspanding ta themewingshiterden ¢fthedherpalsi de
of the | oad opposite to the side of the drive source. 15 This elim nates
t he acciltedbdknd attavi dre ppoit &ray Stthrongh thetnpsieal3hska{iat spethplgotatighlie base 32
is mintained in a fixed state without fail, so that satisfactory printing
can be perfbonedbly theAmaenp cemesppodingd the backlashtof ghe/ggarowhich gorspbie aetaten of
the printer nmechanism In the printer nechanismat. a print standby tine,
t he headirbenm&@banismtdfehesuppprdeys6 For thisstedsonuherording & this enahodipentathey and
the thermal head 58 is placed at a print standby position 20 spaced from
t he sur fsapporofray Bés stpppeclaluribigshe frdgapbiation find puntiigsis padermedon astese that he
carriage 56 stops at the honme position set in the vicinity of the left end
pr ot on0othe bpigcairdiski§0a asihg @rinhleg dhjevitie be prduntedratanids tidlt and i preveatsdhe ve
notor 60 for a carriage is driven forward and the output gear 86 rotates
ant i ¢l ocgeiiting obeeefront movinp diripg therprinf opdratianuansian wéarorgge influpacetfremsni t t ed
to the first, second, third and fourth gears 87a, 87b, 87c, and 87d. Then,
the thibdhgerited dpon teiprintingsésal. W t h the rack, rotates anticl ockwi se and
t hereby the carriage WO 03/091035 PCT/ JP03/ 05445 28

Moreover, the gear train includes the worm gear 46 having a merit that it has efficient

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

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



56 is noved along the guide shaft 55 in the right direction. Mreover, the
fourth gear 87d rotates and thereby the ribbon wi nding shaft 88 rotates in
t he ri bbowom3ndiasg direction together with the fourth geaCI@iPd3/05445
Accordingly, the winding core 84 in the ribbon cartridge 59, which engages
with the ribbon winding shaft 88, rotaes and thereby the ink ribbon 80 is
5 sequentially wound and runs. In parallel with this operation, the sun
gear 92 of the swing clutch 91 is driven to be igtated tﬁéé‘gﬁl rotg_?&on of
the out (ais gesed geng the srdoshalidddn fhemeht daestipna ; Merepyers the fuyth segedfd 92,
one planet gear 94a conmes close to the camgear 89 to mesh with the cam
gear 89 rota@y anttherehyshe ribhen winding a3 Fetiss i therrhbor in amrg%l%
transmitted to the camgear 89, so 10 that the cam gear 89 rotates

cl ockwi degetiEmavithutie feth gr B34 atdecosdinglyying #inding Frefdr ithon SAFTIE%E and
thereby the pin 98 in the cam groove 90 noves upward together wth the
head ar 99@hichienghgesvitly e gbbompwingding shaftes, wtatps anskthereRy %@,mliélbh%éo 13
anticl ockwi se around the shaft 95. By this rotation, the thermal head 58
nmoves dcemwatidliypwaundhend nes. with respect to the horizontal direction as 15
shown in FIG 16B. The tooth omtting portion (not shown) is fornmed on a
part of thehppaaliiorish thiis epesativanihe gomeeag§2 ofitherswing clteh drigen fodieat es by
a fixed angle, the planet gear 94a falls in the omtting portion and runs
i dl e. Asotateddwsuthe rotatien ofibe utpuhgean 868 Insachendancstwiththegpiaton phthiesign

whi ch nmaintains a predeterm ned inclination angle and which contacts the
sur f ace gebr 92)en2 lanpt geraPdalcerkeskdors to thesanuigdar R thmestnwith ithstrsim o 89.

t herebetween. In this case, the thermal head 58 comes in contact with the
sur f ace Bf thiswaesp thecmtativnaslkpol@af the san geazd@tieransnaitied forthe simec#H 8% Fast i ¢
force due to the spring 97. Wen the notor 60 is further driven forward,

si nce10 htiatphaoah ggaR9 @tdes dogkwaset i oned in the tooth omtting portion, the
ink ribbon 80 is driven to be wound while the carriage 56 is noved in the
ri ght directlherairgear 89 adtates tlatkwikein2be forearddirdvtion a6@ therebydhapinidde at t he
print position. Then, at the sane time with the novenent of carriage 56 and
t he W ndhegamferéovie MEnOBsAPLARGIoPARLPIHBMRI4dGarn296. The head arm 96, which

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

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

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

25 thermal head 58 is maintained at the print position.

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



ri bbon 80, the heating material of thermal head 58 is driven to be heated
based on print data and ink of the rink ribbon 80 is sequentially nelted,
t her mal | ywaor@rmeimssred on the surface of the optical disk PtO0mo3/exa4s hat a
character such as predetermned letter, nmark, and the like is printed on a
predeterm ned print area correspondi ng9to the noving range of the carriage
56 5 (thermal head 58). Wen the thermal head 59 ends the printing, the
notor 60 is driven reservedly and the _oufput gea 6 rotates in a reverse
di r ect i Ghbqe3Q® dhatresting npjeriahaf thexpaal head of é?tqliB’ﬁné? {3? ﬁ%ate ‘Eﬁsﬁ‘ﬁf’n gentdags ¢ he
third gear 87c also rotates reversely clockw se. |In accordance with the
r ever seandvinktof ge ik xiblon §) is geqyentiallymselteds thegmally Gaustergedpn, the syrfacepd
reverse direction (left 10 direction) al ogg t he guj de sh ftagcgal’ g(nd returns
to the Hemptioddlisk K92, w thaty chagstessuchsasredaterained fetter, @éﬁ% ejlikedy yp| ed
to the ribbon wi nding shaft 88 through the one-way clutch, the reverse
r ot at i ngrinied ontaipoedetdrminas ris axen cgrasposdingita thegnovipg mngrf hesaftingeRe ri bbon
wi ndi ng shaft 88 and the ribbon 80 is not wound. At the sane tine, by the
r ever $e(thetnzal hoad BP. t he out put gear 86, the sun gear 92 of the 15 swing
clutch 91 rotates reversely. By the reverse rotation of the sun gear 92,
one pl anet V&@Eanh@he@@@pa{&eﬁdséthlﬁéﬁ@athe@%@r 60 isghityen reperveplyAndithgjear
94b cones close to the cam gear 89, and neshes therewith. By this nesh,
t he r ot anipohgdar Bowesatesin & tryersadirgeion (Qlockwise).r Py therevegsergtating of 1% gear 89,
and the cam gear 89 rotates reversely anticlockw se. Then, by the reverse
r ot at i ooutpiit géve S6.athe gert g@9B7¢ Heo pritateovenselyrdockatisegr ddoeconbnop wigh e
downward together with the head arm 96. Then, the head arm 96 rotates
around téverseshtafion 06thelthick gas 87¢,Bhe caviiage ¥ movemin theweverse disegtiondledt 58 noves
upward and separates fromthe surface of the optical disk 100a, and the
head 0 dirB&iond klongshe guidé shaftfis, mad returos forbahamegositien. | n addi ti on, the
tooth omtting portion (not shown) is forned on a part of the periphery of
t he cam geaAt 88s pothe sinch éhedfamtly gear 839 iy eupteddo ithe mbtonvending ghaft g&d the 25
thermal head 58 returns to the print standby position, the planet gear 94b
fall s i thibbgh theminttwaygclpoh tthoreversd rotatisg opHrationAdfithe founth gehehvatis getar 94b
falls in the omtting portion, only WO 03/091035 PCT/JP03/ 05445 30
transmitted to the ribbon winding shaft 88 and the ribbon 80 is not wound.

At the same time, by the reverse rotation of the output gear 86, the sun gear 92 of the
15 swing clutch 91 rotates reversely. By the reverse rotation of the sun gear 92, one planet
gear 94 separates from the cam gear 89 and other planet gear 94b comes close to the cam
gear 89, and meshes therewith. By this mesh, the rotational power of the sun gear 92 is
transmitted to the cam gear 89, and the cam gear 89 rotates reversely anticlockwise.
Then, by the reverse rotation of the cam gear 89, the pin 98 in the cam groove 90
20 moves downward together with the head arm 96. Then, the head arm 96 rotates around the
‘shaft 95 clockwise. By this rotation, the thermal head 58 moves upward and separates
from the surface of the optical disk 100a, and the head arm 96 returns to the initial
horizontal state. In addition, the tooth omittﬁlg portion (not shown) is formed on a part of
the periphery of the cam gear 89. When the cam gear 89 rotates by a fixed angle and the
25 thermal head 58 returns to the print sfandby position, the planet gear 94b falls in the

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



the carriage 56 noves in the reverse direction (left direction) by the
rotation of the notor 60 in a state that the thermal head 58 is nmintained
at the prwatosgwassby position. FIG 10 shows the structureafirpanoahectri cal
circuit of the printing apparatus according to this enbodinment. The
printing apparatus includes a control 3ection 80. A personal 5 conputer 68
is connected to the control section 70 by an USB cable 67 via an interface
(I/F) 71. The control section 70 includes a ROM 72 and a %?'}AEE?S' IB t he
ROM 72, theresgpiags S6dmevesduthe raverse difestign (st sirestion) fythe rriation of themos8Pat i on
of each conponent of the printing apparatus in accordance with a print
cont r ol is# glatel thatthertheraalhend 6% iy maiptamadat tapprind stndpypOSI. Mor eover, in the
RAM 73, a nenory that sores print data transmitted fromthe personal
conput er i sFIGdiOuhews theytupire of aneelpqiticgl sircaipt e Ppinting appagAses 3GcaHing
detection switch 13 that detects the npving position of the support tray
5, rot atabiisehbabment ofThepontipgapnaryns meludes p 6PNENSEEINS- t ARCTSWaL ect s t he
rotation position of the rotatable base 32 on the support tr_a¥ 5, printing
mat er ificohputer A8 ikempectedio thokenited seqion FADYEE Y hB cakle 6 via angteriagg) (151
printing object (to be explained in a second enbodinent), and encoder 48
are conflécted to the control section 70, respectively. Qutput signals of
t hese conponents are supplied to the control section 70. Then, the notor 6
for a tray, THe boerahseaion46 icdndes ar RO Zhind HRAM 78heFmike RRMJ 25Brogsmn
drive notor 60 for a carriage are connected to the control section 70 via a
drive cidatasuth @0 syster@ Prograny that congrals the@peratign oy eachi coppopent pf theringingr i ve
circuit 78, respectively. An explanation will be next given of print
pr ocessiapparafus isnaccprdante with appiat eentel wignhl fremftey persanal epmpiterf§8oigstensd: of
FIG 14. This print processing shows a case in which printing is perforned
to twh0 avlemsvé?linathel RAM GB, 4 imemopy thabsoreli print HoGramsmitted\irom themeonal  The
support tray 5 is drawn to the outside of the printing apparatus by the
ej ect 2Toapateatid mnludedid t he optical disk 100a is set and noved into the
apparatus. Al so, character strings to be printed to two portions on the
optical di sFuith&athariek jenpuitchf 2,araytposition yloteatioh ofitadhd 0BAOEIGEHhe moving
PCT/ JP03/ 05445 31

position of the support tray 5, rotatable base’s rotation position detection switch 50 that

detects the rotation position of the rotatable base 32 on the support tray 5, printing material
15 kind detection switches 64 and 65 that detect the kind of printing object (to be explained in a
second embodiment), and encoder 48 are connected to the control section 70, respéctively.
Output signals of these components are supplied to the control section 70.
Then, the motor 6 for a tray, drive motor 45 for a rotatable base, thermal head 58, and
drive motor 60 for a carriage are connected to the control section 70 via a drive circuit 70, a
20 drive circuit 76, a drive circuit 77, and a drive circuit 78, respectively.
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.
The support tray 5 is drawn to the outside of the printing apparatus by the eject
25 operation, and the optical disk 100a is set and moved into the apparatus. ~Also, character

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



t he personal conputer 68. Then, when printing is instructed fromthe
personal conputer 68, print data corresponding to the input character
strings iwopBrerased by the personal conputer 68 (step SiPGT/E0siojani nt dat a
for performng printing to the area P1, a first portion on the optical
disk 100a is transferred to the printi3lg apparatus (step S2). Moreover, a 5
print start command is transferred to the printing apparatus fromthe
personal conputer 68 (step S3). The printing apparatus stores the print
dat a f orthe persenabgorpputes 6% Thep; when priftinggh H%S%e@r«@ gam fhe pRyspR CRBPYISR
conputer 68 to the RAM 73 (step S4), and perforns print processing to the
area P1,68, pant dagaecdrresgending toj thhinght ehaeactsisirangs ivgesrrateshly heorrsPrlept i on of
the print start 10 command. Mdrre specifically, the control section 70 of
t he pri reompyteso84stap 84), and pert dafpelonperderngng priBHnstodthe preadd. 3 HFhAPHONso t hat
the thermal head 58 is noved to the print position that abuts against the
| abel suwmfthe eptidal disk 16p2 isdeansigired tol e Frinting appartH(steperd)| oMOFePVER dnsf er s
print data stored in the RAM 73 to the thermal head 58 one |ine by one as
novi ngd tprmt s@rtrdoageansds trensfercad tolke printingmpphraiusArcan Bigerseaal iomméer S8t h. The
control section 70 perforns thermal printing for a first portion to the
| abel susepd&8).of the optical disk through the ink ribbon by driving the
thermal head 58. At the print time, on the upper surface of the support
tray 5, th&hepsiniiogapiresus Garek the print date for the ararftle sparfdishigprtion raselvadvi ng
range is provided on the area corresponding to the noving range of the
t her mal fiendheBrsdiat campugerrtBate ding RAMMEA3 {dep 4), hedperfdrawwnint progessingtipe
t hermal head 58 presses agai nst the | abel surface of the optical disk
100a, t Ithe tivePial.c.bafirssBortiomes theomisak disk 10@a yponmeception atthe gfint $tartopt i cal
di sk 100a wuniformy because the cushion sheet 61 is elastically deforned
equal 1§ domrhdrel. di rection in which the heat elenent rowis, so that
satisfactory printing is performed. When the thermal head 58 ends printing
of all pri ntMoletspedificallyhthefcontsol spctidn Hhof thé eriniing applarasescdrives theome®r 60 ops
the drive of the thermal head 58 and drives the drive notor 60 for a
carri agefor ecatrimge forwash so Hat thelikertdadhevl 58nie acbvead to the pomépoditi@nthatabutsabel
surface of the optical disk 100a to a WO 03/091035 PCT/JP03/ 05445 32
against the label surface of the optical disk 100a. The control section 70 transfers print

data stored in the RAM 73 tb the thermal head 58 one line by one as moving the carriage 56
15 from the home position along the moving path. The control section 70 performs thermal
printing for a first portion to the label surface of the optical disk through the ink ribbon by
driving the thermal head 58. At the print time, on the upper surface of the support tray 5,
the cushion sheet 61 having the size corresponding to the moving range is provided on the
area corresponding to the moving range of the thermal head 58. For this reason, when the
20 heat element row of the thermal head 58 presses against the label surface of the optical disk
100a, the thermal head 58 comes in contact with the surface of the optical disk 100a
uniformly because the cushion sheet 61 is elastically deformed equally in the direction in
which the heat element row is, so that satisfactory printing is performed. When the
thermal head 58 ends printing of all print data for the first portion, the control section 70
25 stops the drive of the thermal head 58 and drives the drive motor 60 for a carriage reversely,

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



non-print position and the carriage 56 is noved to the home position. Then,
when the carriage returns to the honme position, the drive notor 60 for a
carri age wososgbopped, so that the first print operation i secanmbesios4vhen the
printing ends, the printing apparatus sends a print end command to the
personal conputer 68 (step S6). 5 The g&rsonal conputer 68 that has
received the print end command sends a rotation instruction conmand of
support tray 5 to the printing apparatus (step S7). Next, the printing
appar at u@ncﬁm\ﬁ@ﬁﬂtlﬁ%a@f thesarrings P0a5mpyed t9 theheme BPHUYhse to rotate the
rotatabl e base 32 clockw se. Then, when the rotatable base 32 rotates by a
pr edet er mi nddeniyhen, the paTiggs 1eanyto thp domeippaitipnithe duve mgtor §0 fof 2EUBRE base
is stopped (step S8). Here, the predeterm ned 10 angle is 180. Nanely, as
ment i ondd stabpeds so drat thedirsiprint operatip tsreaded ur Whew thsfprinkag epdsa theprimtingase 32,
t he concave portions 51 are fornmed at 90 degrees intervals, and after the
r ot at abl appatstissesends oprinticod cposiand ¢ theaeesentlaempiicr 6B (gep §ét ect s t he second
concave portion 51, the rotation angle at which the nunber of output
pul ses5f r omTihegesasddempagr 68 dagides receiyed thetrsinhembeprmmatybsentls a sefatiqny 180,
The drive of the drive notor 45 for a rotatable base 15 is stopped when the
r ot at i onnstngpition chmidddiof sepwoeidtayd todbe friniing sppazsiussier Sd). tMNextr@eat abl e
base's rotation position detection switch 50 and encoder 48. The rotatable
base 32 protimigeppdr8iis drides the deilvy ntoter 45ufoh b tvtatehle drsewtd, rotgkd bh rotatabledwbe | oned
at the opposite side of the cushion sheet 61, is placed at the position
cor r espadticlngkwise.t HEhepy when theeotatabbrbase 82 rethtes he atphasietesinined agglssthe ihive
state becones a 20 predeternined stop position for the rotatable base 32
wher e t hef thedhivomogitdstfod ratatablp baset is stopped tepe8dp pdstiet thetpoedekasmgnrednt
operation area of the thermal head 58. As nentioned above, at this
posi t 10mngldis 180%e rNsuelyasanaftionbd aboeaomtbe ®utea perigieral\shifade dfl tharagatiblom t he
support tray 5 by contacting only the convex portion 38 during rotation,
abut s agmisas?, thheonaappport®us 5 hare fofmeda Hujpgees interaate, d aPlr eentatahte
rotation operation of the rotatable base 32 is ended, the printing
appar at Usase'seodtiompositiat daectendwitthFnidters theecpnt sowave potipud brthé8 (st ep
S9). WD 03/091035 PCT/ JP03/ 05445 33

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

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

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

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

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

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



Upon reception of the rotation end command fromthe printing apparatus, the
personal conputer 68 sends print data for performng printing to the area

P2, i.e. woswmonmdsportion on the optical disk 100a to theqiiras/Fags
apparatus (step S 10), and sends a print start command (step S11). 5 The
printing apparatus stores print data fa8r the area P2, i.e. a second portion

that has received fromthe personal conputer 68 to the RAM 73 (step S12),
and perfornms print processing of print data for the area P2, i.e. taﬁle
second por t Upan igseptioneafehe raspfionsendiremppandiron theprintiggr3ppayaius thppassenal |
connection with the this print processing, simlar to step S6 t.he print
oper at i eampfiter A% sends priat daie ERPETIOFMING DHBFRS Foibe 2Fed F2hie.giierend Pk o 00
that is 10 held on the rotatable base 32 in a stationary manner. At this
time, rdepeptioabdiskt0QppiteeprintiigaAppanty (steh8 1Y)y anf seadea PFiB stat srmeiad port i on
on the optical disk 100a is positioned with respect to the printer
mechani €stepPlidne rotati on processing of step S8. Wien printing for a
second portion on the optical disk 100a ends, the printing apparatus sends
a prind endTheprintirghpperatiscstores porialatalionhetasea B iest ggsoml prtionghakpasr t hat
t he personal conputer 68 sends an eject command for ejecting the support
tray 5 (retedyedSia) theeesopak doanpmiteréiS;ta gheaRANE A3 (siept 1), andperfoses papt t he
command drives the drive notor 6 for a tray to eject the support tray 5 to
t he out girdeessifg bhprirsadst for (hetaggn P21 6. the Teroad paktien uppn prespiien ef the prike up
the optical disk 100a having a desired character string on _upper and | ower
areas PktanchrRRandvatepsSdAwi lnrroanesition withy theydlieprint processingrsimia thistep S6 he
direction in which the character strings to be printed on the areas Pl and
P2 f aceahepsintupertibn bf theigrinteromtchahibmds psrfarmedite thegpoipdrdisk Hi9a thagds exanpl e,
| et a case be considered where the first print operation is perfornmed to
t he f 10 dteldon thc ratamblefthso82 irhestattary slangkrs k At G0stisleowgaidingrtheoptical n a
manner that the upper side of a character string "ABC' conmes to the side
of the alisicl00ar thhptiet afa fdre sepdrdozirtion e the@Pticalalick H0e hiwpesitianed stith ng 25
"EFG' is printed on the second print area P2 of the optical disk 100a with
t he charragieet to thd printer medtawizm sy the rowtipmprocessingef stepeb8of When wrintinglfar a hol e
of the optical disk 100a. In the WO 03/091035 PCT/JP03/ 05445 34

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

command to the personal computer 68 (step S14).

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

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

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

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



printing operation to be perfornmed to the first area P1, print pattern data
in which the characters in the character string "ABC' are expanded
normal |y wo @heiossder of the characters is transferred tedimrosbsnsal head
58 line by line in that order of the characters when the carriage 56 noves
fromleft toright of FIG 2 (fromup@ side to |lower side of 5 FIG 1),
thereby printing is perforned. In the printing operation to be perforned to
the second area P2, printing is perforned by _transfeéri ng rint pattern
i n whi clPrintiag eprantien rbe perfprhe topthesfirst greg, b RHBIPATSTY %Hh@&cﬁﬁ’& it is
turned upside down and left-side right, to the thernal head%d'SIB i ne by

| i ne. Orchatgetierstin e gharasten string ‘RR| &% expanded Apreallt i@ the erdenpifhe n t he

normal order nay be expanded, and may be read out reversely and turned

upsi de dbanctes inkransterred to the thespalhead 58 dine ki ling i fhat odenef %8 chasgi$t8i onal 1y,
in the case where the character strings to be printed to the areas Pl and
P2 shoulwhenshdenrtiageaiomovis frpm feft insiight 9p PP % {feras uppss sidedodeyvaridefye of
the circular hole, print pattern data in which the characters are laid in

t he nobrdD. b), derehyayintogdgepafumed. afthe PaRERS ppesatianiotheeriqapedhio thead 58 in
the order of the characters in each printing operation. 15 In addition,
the pri riecong aagad, printing smerfooed hyl trenyfersing apsing patigse i which thorhstactsr 68
every tinme when print processing and rotation processing ended, and

recei vedstiings"EiG is expandnd irta fuannerahat ipis seaed npyds domws anblefesidegaght, todhgut er
68. However, the printing apparatus may, at first, receive print data for
two por tthems! heed I8H@nedryi lime. stQu privtarattemdiats mivhich éephpestens are daipin B 68,
and all of a series of processing thereafter may be controlled to be 20

per f or mesringl @dérymashbe gxpiandéda gnd prrarbareast ouvse veoseby andguinedipside downdi spl ay
section, nenory of character fonts are provided to the printing apparatus
t o hat@ whe if isrtciniferredfo thadepel hepdddt a Addpianally He the gnse Whareghe elgfiragterg

i nput data and the function of generating printed data, and thereby all

pr ocessi sugngsrtd be printedlio theyardze R angl B2 shenlddrerheth Isjd ewtevigh theirivpper sigesar at us

w t hout the need of connecting to the personal conputer 68. 25 As expl ai ned
above, amugingionife sidetofi éhef dircatar boleopiiimgmatternadatasin which thernhafagiersare faid in
portion is perforned to the | abel surface of the optical disk 100a, the

r ot at abl e heaseal dRtlep mayttiecdentiated\Wod M3HoTOBH RETeimaBiad $85n tirBrder of the

characters in each printing operation.

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

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

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

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



optical disk 100a is nounted is automatically rotated by a predeterm ned
angle to perform printing for a second portion. Accordingly, such a
conpl i cat e@ d3a9k3ss not needed that the support tray 5 i @jrrosesisto
change the direction of the optical disk 100a every tinme when printing is
performed to the other portion subsequsnt to performng printing to one
portion 5 of the |abel surface of the optical disk 100a. This makes it
possible to provide printing to a plurality of portions of the surface of
t he opt ioptital dliskk 00aGa necumitdyis Awepragticaldy gate bymrééfeﬁélﬂ?mﬁﬁa@g%? £ BrLoH ng
apparatus, at the tine of performng print processing to the first and
second poimtingfier 4 secenepertion. adgcadmely: Fech heomplcatrdigsisis noh gegdsd ﬂa@}tit@%
motor 60 for a carriage are driven to performa_ print operation. ring
the pri rsippgrtiray Sda ejected tardhangel thergiregion ot theropficalodigk 498%61‘?5% Smenwhenyy i ves
the support tray 5 stops driving, and the support tray S is in a
st at i ongripting at performed Hie the pthesperposgubsgfieant fhperserppag Printing, osone PP en t o
be rotated, the print operation is in a stop state. In this way, printing
neans ard theolpbelisarfaceefi the npticab disk 18P0 SBiieaakesit possihle nprawide PERHNS %2 not
simul taneously driven and this provides advantages in which peak
consurrptplmalitymﬁ@prtbfnspﬁdlechu'rﬁbmgp thp ppiical diskdQfa pasilysnd effigéddy. t he scal e of
the driving power supply source to be nmounted on the printing apparatus
can be decr diweaer,andhisipeinting appayapevws the time wf perfarmipg prag erocessngce the | ow
cost. (Second enbodi nment) An explanation will be next given of the
pri nti ngirsppslr etusl pértibhe isstepnS end Sd3.ntba thermyhbeadr Iénachide slsiya matos6@f t he
first enbodi nent was used to performprinting to the 20 | abel of the
opti cal fdi skartidgmareiveprto peifomn appat epewationf  Dheing dboprintapsmdionehe dAde t he
function capable of performng printing to both the | abel of the optical
di sk 100aot@nd5 fape rotatubicebdsalthatGlrives did supped tetyowstops devisg, end thigesuppert cal
di sk 100a such as CD-R and the like is contained in a transparent case
100b, anghypfjein aethigoriany sth@0c Fautbbr, &5 stap S8y when fhecsupport rasi 5 B3lrivhe to bke i s
further contained in the case 100b. The paper material 100c has a
r ect anguloaiteds hixp erinh operatioe is irde, stoynstate. | $n shibsvantpriatihg mdaes sadwotatiogt h as
the dianeter of the disk-Iike WO 03/091035 PCT/JP03/ 05445 36

driving means are selectively driven and both are not simultaneously driven and this

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

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



optical disk 100c In the printing apparatus of this enbodi nent, such the
optical disk 100a and paper nmaterial 100c are used as printing objects.
The rot at wlol @/dase 32 has a circul ar shape correspondi ng rRCT/tPa®0IUSK-| | ke
optical disk 100a, and the support tray 5 has a rectangular 5 shape
corresponding to the paper material 108c. Then, at the tinme of printing the
title and the like to the optical disk 100a, the optical disk 100a is
nmounted on the rotatable base 32, and at the tine of printing the title
and t he dpfird ditk 096 paper material 100c, the paper material 100c is
mounted on the support tray 5 including the rotatable base 32. FIG 12
shows a st & theypatiag epparpiiipef thisgrahqdimentogichithe ‘Pﬁﬂ?ﬁ](@ékiﬁ)pat% PB¥port tray
5 which is ejected from 10 the apparatus, and FIG _13 shows a state where
t he suppoateriall@Qc sregisedps PHNLNZObRGer Theapatably baspde hasa AEHATSH2RS noved to
a predetermned print position in the apparatus. Then,_ since the printing
appar at Lpotgspontimge igletike ppticad disk 1007 anghe UBPYIE RBP RADR FS5EANSBIA 0 a
different printing object, the kinds of printing objects are detected to
al | ow prshape cosrespaskngig the perer ssatesial £90cac dben %&ewm&sf raptingythe Htlgand- | j ke
frame 63, which is positioned at the back side of the frame 54, is
at t achedholketo the optiead dkdi00s.Hbe epfical disk AQsais maynted; qnsthe xtefable dasrB2,
detection switches 64 and 65 as kind detection neans for detecting the
ki nd of gpdiantherignobf printingshe title atrcbie fike fhihe peprsmaterialf1QBe the panee npfogisk 63,
The first and second detection switches 64 and 65 are spaced from each
ot her t ol(favemaupieé de tler supperd tidy Stingleding thegoigtablenbase Bact FBn 13fshows acase 1.
The 20 first detection switch 64 is attached to substantially the
i nt er neditzte svhprerthe papesfmatéréal flPBeis ng8mtedzondthe Keppoeicend whickds ¢iesied forrh 65
is attached to the position biased to one end of the frame 63. Then, the
opti c4D the sppatfi0s and FRGUH} swver tite whetedhe Binpotidey Bon whish theaper he support
tray 5 is drawn into the case 1 and inserted thereto in this state, the
per i phermhtepalr 1000 s mbuntaé is BEvesigpiaqutdetirgiinetqdmt positien imthe appazgaitis.wi t h an
actuator 64a of the first detection swwtch 64 as shown in FIG 8A, so that
the first ddihen;dioe thevptiotingSappastusiof tiederobodimentithakestii passibletie porlo@s/ 091035
PCT/ JP03/ 05445 37 '

printing to a different printing object, the kinds of printing objects are detected to allow print

processing to be executed accordingly.
15 Namely, a gate-like frame 63, which is positioned at the back side of the frame 54, is
attached onto the base 3 of the case 1. A pair of first and second detection switches 64 and
65 as kind detection means for detecting the kind of printing object is attached to the lower
surface of the frame 63. The first and second detection switches 64 and 65 are spaced
from each other to have a predetermined distance in a width direction of the case 1. | The
20 first detection switch 64 is attached to substantially the intermediate portion of the frame 63,
and the second detection switch 65 is attached to the position biased to one end of 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. 8A, so that the first detection switch 64 is turned on. At this time, the



optical disk 100a does not conme in contact with the second detection swtch
65, and the second detection switch therefore remains being turned OFF.

Al so, thewoapaviasaterial 100c is nounted on the support tRGayIJPS3/@B4Shown in
FIG 12, and when the support tray 5is drawn into the case 1 and inserted
thereto in this state as shown in Fl G3713, the peripheral 5 portion of the
paper material 100c cones in contact with an actuator 64a of the first
detection switch 64, so that the first detection switch 64 js turned on. At
t he samepti¢akdiskd§0a dornpyot comE rrongast Wlﬁéh?)é@qobﬁé?téPUWchbréSO?ncﬁi‘@ paper
material 100c cones in contact with an actuator 65a of the second

det ect i secondideiehti@bswiteh thargfore pranajpebaing Bepet®FBn Alget e papermaterial ned on.
The kind of printing object can be judged by the operational conbination of
10 such 100misceeundtd @nthewippdrtbisay Fashown mﬂé- 12.e Ivehen theWRPPIG ti3Y Orif
processing of the printing apparatus according to the second enbodi nment.

I n this dpwmintpthecess aeyl metrtadeheretodn dlys istate asghewn IBEG-JB, pperiphertkr i al
100c as a printing object is set on the support tray 5. Two portions are
pr eset5 gsrtjumi afttheppoomateyias 100ci®nEs s contadiavify dnractusiordp &f hedsst ecei ves
print data for two portions transferred fromthe personal conputer 68 (step
S101), alettcSdmsveischt Gk sp thah thedfirstadetastioh ewRdVb4 B togred pns1 2 the sagedidhapal |y,
the printing apparatus receives a print start conmmand from the personal
conput ersh&8n (sFEp 881 @8) peripherat pertion bf thepapermaterigf100p eopes mtdoptRchyphr at us
drives the drive notor 60 for a 20 carriage forward to nove the thermal
head 58 ahactuher p6i of thessidnidaleteation switch Giyad tist thetpecongidstection sWiele631s t he
optical disk 100a. The control section 70 transfers print data for the
first pomedon. sThe kadiof ptinendBbjedEan be jutged hy theadpehatindals®mbigation®é by one
as noving the carriage 56 fromthe hone position along the noving path.
The cobtsuch tveeddteation d®ighed. orns thermal printing to the printing object
through the ink ribbon by driving the thermal head 58. 25 After printing,

t he control FsECYT A fiBvdaitshewingerit proeessitgod thOpifimimgappanatisageordmgdo sel y
to return the thermal head 58 to the hone position (step S104). WO

03/ 09103he RChnd BRBOdIDeAR 38

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

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 command from the personal
computer 68 (step S103).

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

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

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

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



At the print tinme, on the upper surface of the support tray 5, the cushion
sheet 61 having the size corresponding to the noving range is provided on
the area wars3agwpsnadi ng to the noving range of the thermalpdremwds/@R4s For
this reason, when the thermal head 58 presses against the | abel surface of
the paper material 100c equally, so tI88 satisfactory 5 'printing can be
performed. Next, the control section 70 determ nes the kind of printing

obj ect based on the  operation states of the first_and sg.cong dreqiecti on
swi t ches 64Ahthe pEmt timeepn theawper space elothe SYPPOELER B ALISHORSPHIREs that the
printi ?)% object is the optical disk 100a when the first detecti%ﬁ switch
64 i s ORaving thernizesenstssprndinedetthomoyipgrangess Prayidsdmon th e COREPORGAE Y| 10
section 70 determ nes that the printing object is the paper naégéll al 100c
when botlte mpeing range of des hermad head . c FagAhig sepsphevisa dbmthetiatldead 0% switch 65
are ON. Wen the printing object is determ ned as the optical _ disk 100a in
step 51@Essesragaingothe el sutace ohthppaper matsrigiHd0g eauadlynint %‘F‘t sesfagiory
rotatabl e base to rotate the rotatable base 32 clockwise in order to

per f orfmppinting cangbd parfaamedcond portion to the | abel surface of the 15
optical disk 100a. After that, when rotating the rotatable base 32 180, the
control secNesh thez@ngpbssstiothé) d¢tem@n9fﬂmmcgqftmtms obigsEpsethos fhgnal s fr om
the rotation position detection switch 50 and the encoder 48 (step S106).
Then, t lpemtion states o the finst and speanfdatetastion switrlrg 6lond §5$EepAk0Por 1hén to t he
| abel surface of the optical disk 100a (step S107). \Wen the print

pr ocessicogirdloections B deternpnestthasrthé primingsohieat is thaeptesd disk) 1002 sthiew theArstir i ves
the drive notor 6 for a tray to eject the support 5 to the outside of the
case 1, datedtiemsisit¢théd jsrQN esd ihege¢andefetestios sWENDPS is/@ER dBbdenthaicorfralhat t he
printing object is the paper material 100c after the end of the printing
for al®isestongtY ddtenmindsttbatdhaprimgingsegedt ovith? Paphrinyaserial AB0Gwheebotbtln figs f or a
rotatabl e base to drive the drive notor 6 for a tray without rotating the
support deteayion swReh 64 5ndithd sejoad tdstettien switghodS areiY. 5 to t he outside of the
apparatus (step S109). The user extracts the paper material 100c fromthe
ej ect ed supp¥iidn the ayinfing ebjectiodeterasnstiiOBe 0ptiG3 diskEPPI PORFOSUWS thez 9

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 control section 70 performs printing for a second portion to the label surface
of the optical disk 100a (step S107). When the print processing for a second portion is
20 ended, the control section 70 drives the drive motor 6 for a tray to eject the support 5 to the
outside of the case 1, and ends the processing (step S108, END).
When determining that the printing object is the paper material 100c after the end of
the printing for a first portion, the control section 70 drives the drive motor 45 for a
rotatable base to drive the drive motor 6 for a tray without rotating the support tray 5 180°,
25 and ejects the support tray 5 to the outside of the apparatus (step S109).

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



the paper material 100c 180 nmanually in the horizontal plane to change the
direction. In this state, the user nounts the paper material 100c on the
support twaysmoagai n to make preparations for printing f@CTarsgcand
portion. After that, a standby state for print restart instruction is set.
For exanple, when 5 judging that that 3%he print restart is instructed by
the eject switch operation done by the user (step S 110), the control

section 70 drives the drive notor 6 for a tray to pyll the support . tray 5
Lo the Preinaperspartiflor0siis)massbirathaharizonis! Bane 1o hapge He e B dRt 1 r ay
5 noves to a predeterm ned position of the apparatus, the control section
70 per f thinstaiss hamusenaews the papeymatgrial d08n an Hasy YPpert frAY PREUBAAE Ay as t he
print processing for a first portion (step S112). 10 Wen the print

pr ocess prepafatipnsfos printag e atseemdiporigided, the control section 70 ejects the
support tray 5 to the outside of the apparatus and ends the praqcessing
(step S 113AfteENbyt alspndbestpieifan pring regiphmsirualionsis sofe ERCSREDASIEERmrent
since the printing area is set to a lurality of portions of the |abel

sur f acde julgintgtbatahat the prinf mﬁaﬁ@@a,stmmf yptheeiact swigh oppoationgdong by \i&1€h pe
rotated in the apparatus. Moreover, in terns of the structure in which

pri nt i ngstabS hidsthe anmkrolotetiondif) diiviey thegiriveanaton foradraycipippl|the SHPQEayt he
sane effect as the printing apparatus according to the first enbodi nment
can be Ghib ghenmiht pbsitios ofiheappatatul dstemB )t hA Tl the sBPPBhEAE) MOVES (rhe paper
material 100c is substantially the sane as the dianeter of the optical

di sk 10@eedetenminedtpasitivh ef Brspp@atussthe gortralge¢tipnt Wepesfgsas print Ryoeqssing&on he
direction of the paper material 100c automatically to deal with the

pri nt i ng s2énidgoatiql mrthé sdmpe why pothe ipoinspratessingtfaea grst peitiog (step 8hkportion is
ended. In this case, a rotation dianmeter of the rectangular paper nateri al
100c 16 Véhgrathe print proctssingtfor ofecandipertionad erdedethe aerirol sertiopgRgiestnibeones

| arger than the diameter of the disk-like optical disk 100a. For this
reason, stpywretrayss @ theedtside dfiilor gasmtusmdsinde thefprodessing (e 3113 BYDY. t hat
supports these two printing objects and the size of the case 1 that

cont ai ns i nhcthepritdngtpmmatos of the second einbodisfent,tsinc2 Shesprinting apegis setriarer i al
100c, with the result that the entirety of the printing apparatus will be
enl ar geglurdiRya3/pof kol of RETAPOGHA%4E5he effical 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 100a, the rotatable base 32 is rotated in the case
1 to change the direction of the paper material 100c automatically to deal with the printing
20 to a plurality of portions after the printing to one portion is en(ied. In this case, a rotation
diameter of the rectangular paper material 100c is equal to the length of a diagonal line, and
the length becomes larger than the diameter of the disk-like optical disk 100a. For this
reason, there is a need to increase the size of the support tray 5 that supports these two
printing objects and the size of the case 1 that contains in consideration of the rotation of the
25 square paper material 100c, with the result that the entirety of the printing apparatus will be

enlarged.



However, in the printing apparatus according to the second enbodi nent, the
rotatable base 32 is rotated in the case 1 to change the direction

aut omat i cedd og/09m3enl y the case of the disk-l1ike optical dicakipa®@s=451n the
case of the rectangul ar paper material 100c, the support tray 5 is ejected
to change the direction manually every®ine when one printing ends. For 5
this reason, the width of the support tray 5 is made a little |arger than

the dianmeter. of the _optical disk 1000, .thereby elim pat.in he n for

i ncreasi ng BR¥C¥ES @ e PHBLRE,BPRAEATY #roprding,i0 tﬁ%?/e&g%%sqﬂg?él ﬁbh‘etrﬁéa?%i%er
material 100c, so that the entirety of_ the printing. apparatys can

i ni at ubRsetR 1sAgiatadiip th qase 1 fpehange MWFIWF?%W?QC%W&I&@EY H‘Fr‘r‘éses‘ffb Dr t
tray 51is e}j@(ected to the outside 10 of the apparatus b t&? eljlect

oper at | dskrigkesentioph@siph o0 | g therpecer Bhrectis ealappace mapeainl s00cafte YIRPATt e,
the rotatabl e base 32 is rotated in the apparatus in advance and placed at
a pr edettew i i siecteddp change theodirastior mapnalbheyesy tme Pdiep oasPrRUng erdst | 5
position detection switch 50 and the encoder 48, thereaffer being noved to
t he oud dhigeeaspn,tthe widih af thesyppossiray ? dsmpde a Higledarger thapthegtiamelsr of tBese 32 i s
rotated by sone external forces and 15 detached fromthe predeterm ned stop
posi t i oreptiral digk Hsstheteby ebminasing thereed deringispsing the sizgupdp the lgagth of the
predeterm ned stop position by this positioning process at the tine when

t he pri rdidgogal linsj ef ep@esmater(airh@%sce%b@ie@eme% ofrfhe RENERSIANPFANG 920 BSe next
gi ven of the printing apparatus having the apparatus 20 structure which is

appr opr imingtumzedhe use in a vertical position. FIG 18 is a perspective
view showing the entirety of a printing apparatus according to this

embodi nent . AddE®nally, befafe 26 printing is stawed, ithapuppert &ray pdneiedeéin the gukidehowi ng
the structure of the main parts of the printing apparatus. This printing
appar 40 us thengipacsss by bogjeshepsmatinade satChe printing dhiecs v theeyupepid &a¥d- t B t op
25 as an apparatus nain body. On both outer side surfaces of the bottom of
t he casehikOiine, thdwotatatils bdseri3dsiragatein tho appasatug Ovadveneet anginlaced apracement to
an installing surface. The case WO 03/091035 PCT/JP03/05445 41 _
predetermined stop position based on the signals from the rotation position detection switch
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 apparatus
20 structure which is appropriate to the use in a vertical position.
FIG. 18 is a perspective view showing the entirety of a printing apparatus according to
this embodiment. FIGS. 19 and 20 are a side view and a front view, each showing the
structure of the main parts of the printing apparatus.
This printing apparatus includes a box-shape case 101 with the shorter side at the top
25 as an apparatus main body. On both outer side surfaces of the bottom of the case 101,

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



101 is installed uprightly on the installing surface wwth the | eg portion
102 at the bottom A base 103 is provided in the case 101, and a tray 121,
whi ch suppar@®amssopti cal disk 170 as a printing object, ACI/I080i4ded on
t he base 103. Moreover, in the case 101, there is provided a printer
section 135 that perforns printing of 4title and the |ike of data recorded
on 5 the optical disk 170 to the surface (label surface) of the optical

recordi ng medi um supported by the tray 121. The tray has . a_rectangul ar
pl at e- | ilgbl&ma?llmgmgbamyn ﬂ@zmstﬁlméﬁgféqwt%mefq%eofa@ﬂ %%@t%ﬁ??“?@i n body

122 to be used as a disk support surface 123 that_ supports the optjcal
di sk 170, tAdmse 163 ppewidpsdnahe easad @blaad ey 1@i5,hWﬁiSEPqu§aP&P&P§td’ ar ound
a rotating shaft 10 124 and which supports the optical disk 170. The
r ot at abll20 bas printhsp ohjedtos peavides anathe basechiOBe uMareayesga ﬂ?f‘o‘iats%%%é ABERE to the
shape of the optical disk 170. A cushion sheet 126 is adhered to, the
sur f ace pofviddten printertsepiian 1idstbat pepformp printing eiditeqmd e ke el dita recardedpak 170.
At the central portion thereof, a plurality of = engaging claws 127a, which
engageb whe dptichkdisln HHY toghe sysfrse ylabel surface) efitheroptisalacaording fedian supRepsietc al
disk 170, is fornmed to be projected fromthe surface of the rotatable base
125. Al by the way 12le peri pheral portion of the cushion sheet 126, a plurality
of engaging claws 127b, which engage with the outer periphery of the
optical di sKhda®0y 12khdsor wedngwataterlikedeayanpin bpdyriihe Aioresids wrfaphel
rotatabl e base 125. When engaging with the optical disk 170, these engagi ng
cl aws 12FatraynohaibX0idy a2 ¢o be pyedjas etdiskrsuppong surface 123 dhat supnogisdee entical t hey do
not 20 project through the |abel surface of the optical disk 170. The
engagi ngliskl E0s theR7ia peovidedkptatae bage 1351 Whichds ropatatie hrognd R ratating ghée t he
optical disk 170 is thereby held by the rotatable base 125. The tray 121
i s pl f@dd4iand twhéchcapportOthe wptidnl tiisk 19Aort er side at the top in a state that
the disk support surface 123 is directed substantially vertically. The
tray 121 i s Thaieteeblabaswgl2525 fgmeddo havd &cit@da shapk couebpnding t@dke gipe he base
103 at upper and | ower positions in the case 101. The tray 121 is provided
to be nmwfalid eptivel dideti7ta pk euhi@r shieetck®6de adleired toghe srgface of thamoebiohsg s
PCT/ JP03/ 05445 42

125 that abuts against the optical disk 170. At the central portion thereof, a plurality of

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

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



in the apparatus that perforns printing to the optical disk 170 and an

ej ect position, which is the outside of the apparatus, where the optical
di sk 170 wo @twashabl e and detachable. A rack 128 is proviradipas/od4he si de
edge of the |ower side of the tray main body 122. 1In the case 101, there
is provided a stepping notor (tray dri4d ng notor) 107 that rotates a 5
drive gear 105 forward and reversely through the drive gear 105, which
meshes with a rack 128, and a gear train 106 en, the notor 107 js
driven iip therppaiansdhat perfaymy prntigdp she @iﬁlcabqhsléi'ﬂ%f@c%ﬂ %Ja'fttpeﬁlt@wfﬁf’%%ﬁ ded
on a front panel 108 of the case 101, so that the tray 121 g ced in the
appar at dbe puisidp of the@pparatusewhare dherntisal diske | dhisaftachable qn@rﬁeéﬁ‘f @g €ni ng
portion 110 forned at the front surface of the case 101. Nbreaqver, the
motor 107 i & ek 2hisiprovided atghe pife sigeotdhe kvrer sidersy teEopandiodyd2es t he
ej ect button 109, so that the tray 121 placed at the outside of the
appar at Us thescaso V@l theye isprovigad a|smn@gp@<§plt (tesy driyingyaotophH}/dhptgotates a
Additionally, in the case 101, there are provided position detection

swi t chBgirive geanid5 fompardtand reveesebcthraugh th@dmvﬁggq@béﬁ)guvanclbmeﬁh% withgraglo 1 j n
the inside and outside of the apparatus. Based on the signals fromthese
posi t i orl28etmstt geon train 106he Then, themtar(lP7 is fevensngng direegsion ethagpaiatian7 i s
controlled, so that the tray 121 is controlled to be stopped at a

pr edet erafianejics buspnpddi prpvided on & fiewnt parieli t0%efthe gasei 104, &7 thflh@e &a¥é2h01.

Mor eover, at the back end portion of the tray main body 122, there is

pr OVi dedplaged e flgagpagtusds cjiecnd tehetoutside of teapngesaid Bow a@é’tﬁ’@@l@é aprtien

wi th/froma hook 113 provided in the case 101. Wen the tray 121 is

cont ai nedd Ocformedmtditrefrentrsurfec: gfobe taseriOln Myseaves dha motor 197 tiﬁhéﬂ@ngla@eng
portion 132 is engaged with the hook 113, so that the tray 121 is held to
be f i@esppositd dieections by Hlopetition Cérﬂleeene@ttbutm 10 sodleatithe toasel 2t acedat el enoi d
114 is driven. As a result, a plunger 115 is sucked, and the hook 113

r ot at es ansidaadf theappdratuiﬂsanmlreddmﬁmsa)mmmsiﬁpmiﬁi the@ppargtiswn in FIG 19 to
rel ease the engagenent between the hook 113 and the engaging portion 25
132. SequentAdlitignally,hie tieotase 100 Zhérs atbrproeided positidradetediontswaighasolllnpded t o
the outside of the apparatus. After the notor 107 is started, the drive of
t he sol eriQi whitH detest the oppag rasition oé mwmgnmwnm/aﬂ@oewsmaw 43

apparatus. Based on the signals from these position detection switches 111 and 112, the
15 drive of the motor 107 is controlled, so that the tray 121 is controlled to be stopped at a
predetermined stop position in the inside and outside of the case 101.
Moreover, at the back end portion of the tray main body 122, there is provided an
engaging portion 132 that is engageable/disengageable with/from a hook 113 provided in
the case 101. When the tray 121 is contained at a predetermined position in the case 101,
20 the engaging portion 132 is engaged with the hook 113, so that the tray 121 is held to be
fixed to the case 101.
When an eject button 109 is operated, a solenoid 114 is driven. ~ As a result, a plunger
115 is sucked, and the hook 113 rotates around a shaft 116 clockwise from the position
shown in FIG. 19 to release the engagement between the hook 113 and the engaging portion
25 132. Sequentially, the motor 107 is driven, so that the tray 121 moved to the outside of the

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



hook 113 is returned to the position of FIG 19 by the function of a return
spring 117. Moreover, the notor 107 is driven reversely, so that the tray
121 noveswooostdaen3snsi de of the apparatus. Then, the engaqargiposdoissdn 132
abuts against the hook 113, and the hook 113 is engaged with the engagi ng
portion 132. The reason is that since4Bhe top ends of both the 5 engaging
portion 132 and hook 113 are inclined, the hook 113 is returned to the
original position by the return spring 117 after the hook .11§ i s pushed by
t he enghgvkhlpisrethmed igthe Roélt*oétoiﬁchl98‘6k\hF§%‘?cu?ﬁé’fPé?t&F’aqﬂn@g éjé'e 125

provi ded on the disk sugport_ surface 123 of the trayl2l1 has th tating
shaft 1Moreovertthe motrd 07 inddvenieversalntsp fpt ety ]12214mpgesrt8§l§t ’&E}ﬁ?/ O’é{f}ﬁpor t ed
by the tray 10 nmain body 122 to be rotatable to the tray main boij 122. A
mot or  12@pareihi.c HThen, heenizagiog pertiond 3B gbws againsde kookel 187 and{Be ok por t
surface 123 of the tray main body 122, is used as a_drive source and

dri vi ng ehgaged voth théengaging portion 182t (HsIRiseR dythebsingrabe fapands g bethihe 124, so
that the rotatable base 125 is driven to be rotated clockw se. |n addition,
the triyngaing paxtgn 122 andshenkoMi3ceelinglinasl, gherhooktlild s haned wdbeetigsal switch
15 131, which detects a rotation angle of the rotatable base 125 to control
t he dri pesitibn bjéhe mtrmsprirgol 1 7Rifter thethoek iLdh isspvshechby the engaging pertien 133
projections for a switch operation (not shown) provided on two portions of
t he out a0 rqaeeicflckwiseof the rotatabl e base 125 to be opposed 180. The stop
position of the rotatable base 125 can be detected by the actuation_ of the
swi t ch 131. TROrdvitrislebese 12 provided as theidisk, suphert surfacepi2dof dedrayidl pas heer
section 135, which is placed at the disk support surface 123 of the tray
121 to hetatipgeisift ¥4tan its lnenten tad tislretabing shafPB 4dn dotatahlychppertaddngbe Bay of a
thermal transfer printer. The printer section 135 includes a bridge-shape
printed rhaintedyd BB tollegoptatilé trthe 18y aaimbailyll22b, Aot 139 ewhick ismrevided bot h
end portions of the printer frame 136, are fixed to the 25 base 103 of the
case 101t thd baek surtak sfdearfehedisk suppott3vdacaitidolf thetrae mainckadyyl 221 is esedhasd
between the |l eg portions 137a and 137b, is placed to be biased to the front
si de of ddrevecasee Wl A34/DQFORS oP@E Me081 Zhs4msnsmitted to the rotating shaft 124, so

that the rotatable base 125 is driven to be rotated clockwise.
Tn addition, the tray main body 122 is provided with a rotation angle detection switch

15 131, which detects a rotation angle of the rotatable base 125 to control the drive of the
motor 129. The detection switch 131 is actuated by projections for a switch operation (not
shown) provided on two portions of the outer periphery of the rotatable base 125 to be
opposed 180°. The stop position of the rotatable base 125 can be detected by the actuation
of the switch 131.

20 Moreover, in the case 101, there is provided the printer section 135, which is placed at
the disk support surface 123 of the tray 121 to be opposite to the rotatable base 125 and
which is composed of a thermal transfer printer.

The printer section 135 includes a bridge-shape printer frame 136. Leg portions 137a
and 137b, which are provided at both end portions of the printer frame 136, are fixed to the

25 base 103 of the case 101. A vertical frame portion 137c, which is vertically stretched

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



101 fromthe rotation center portion of the rotatable base 125. The printer
frame 136 supports a carriage 141 equi pped with a thermal head 142 and
forms a rwan3ngigEeat h where the carriage 141 i s noved back pamdiphaoidhs
vertically along the rotatable base 125. A guide shaft 138, which guides
the carriage 141 slidably, is provided4 in parallel with a vertical frame
portion 137c. Moreover, a rack 139 and a guide rail 140 are provided al ong

an opposite face side to the r_otatttg‘\ﬁt;ﬂe bﬁ](SgSq 12? f the vertical frane

por t i on 193 from thegofakien cander pRsdeRQl tiP FHatgblgiase 7g"_gar 144 provided at the
carriage 141 when the carriage 141 runs. The gujde rajl 140 gqui des .t he
carri age 147The prntegHpamedge supporisa carrage it QEUIPRe‘iaW%Iaf %@abléﬁraa 1&3 aAdstemin

which the drive gear 144 is driven by the 10 equi pped steppin tor 143
to nove foaeka m%w%wh%ﬁ@e ¢ lawvesl\baqkb@érfgeawmca@éal%%gﬁlwi ch
contains an ink ribbon 162 for thermal transfer printing, .is, attached to
t he fronptatgbleebase 12he 4guidesyalt 129, whyple suidshihs caziage ilﬂlbgldfbh}” isprpegediceabl e
by opening a printer cover 118 provided at the front of the case 101.
Next, b He pprallelwith 8 serticaliramspegtion 18éc.f (Mptsevetes packil3@ang agaifespil s, 21A
and FIG 15 21B. FIGS. 21A and 21B correspond to FIGS. 16A and 16B
expl ai nede provided afdngsn oppasitsdpemside todheiratpablebasy b5 ofdbe yaticaldmmyy t hi s
enbodi nent has substantially the same structure as _the structure of the
print er pestidmkiZsm dhe rask 130 meeshes ity p deine geqrdr4 previdedensasriage I t he
expl anation, different reference nunerals are added to the conponents
conmon twhenithe puiinge t4 npokanTkmgwde raild 40 guides dheesariagenid 1. HWe gerriage hal
functions and 20 operations are the same, except the running direction of
t he car ris siyectured in heeléppsipshimgisysteman whichrthy dijee gear 1A dudpives @r e
duplicated, the structure and the operations of the printer section 135
wi || B8 dopippkd ytepping mdserd] 43Tthanaviedask indioad Ao the ragkddPded at the front of
the carriage 141. In the carriage 141, there are provided a running drive
mechani sm ofA tiblsonceartridge &6 I, 4dhiclaconsains amipknipbes 162 dorahérsial Hrnsferorintiagmal
head 142, and a wi ndi ng nmechani smof the ink ribbon 162. The stepping
mot or 14i8 attavhied ko the feong side of thy cewinge é41.or Theablonmacthides é%isamamggtby
rot at abl e WO 03/ 091035 PCT/ JP03/ 05445 45

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

Next, the printer section 135 will be further explained based on FIGS. 21A and FIG.
15 21B. FIGS. 21A and 21B correspond to FIGS. 16A and 16B explained in the first
embodiment, and the printer section 135 of this embodiment has substantially the same
structure as the structure of the printer mechanism of the first embodiment. For the
convenience of the explanation, different reference numerals are added to the components
common to the printer mechanism of the first embodiment. However, the functions and
20 operations are the same, except the running direction of the carriage. In the explanation set
forth below, though some are duplicated, the structure and the operations of the printer
section 135 will be briefly described.
The thermal head 142 is provided at the front of the carriage 141. In the carriage 141,
there are provided a running drive mechanism of the carriage 141, a head moving
25 mechanism of the thermal head 142, and a winding mechanism of the ink ribbon 162. The

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



forward and reversely, is attached to the back surface of the carriage 141.
The ribbon cartridge 161 includes a case 163. On the case 163, a concave
portion Westoo10ski ch the thermal head 142 is inserted. |redmrovesies 163, a
ri bbon supply core 165 and a ribbon w nding core 166 are provided. The ink
ri bbon 162 paid out fromthe ribbon 545upply core 165 is guided by a
plurality of guide pins 167, and is wound around the wind core 166 through
t he concaviﬁ)orti on 164 where thiﬁ%hﬁ{%ﬁa heg&ln 142, i s g sitioned. In the
car ri agéorvand andieyesely ipatashgd & Ha b cgabhe£agiage {Ahhed to an out put
shaft of the stepping notor 143, and a Iar%eaﬁi anet gg gear 146a.nmeshes
with the oufhaiibhgaaartridge 16)inchiors casg 183n| Pndhe fase d P3fESana#d Ny i ded
coaxially with the | arge-dianeter gear 146a 10 meghes Wi th the drj gear
144t hatlShtsWaich fha ori bead kA2 sdnsenad dinithe R A0 1% HbRABHERLY <67a 19X he

ri bbon winding gear 147. Myreover, a ribbon w nding shaft &48 i s_.provided
coaxi al lagd Mibgorawn@mﬁ ¢qrg 166 areprovidedhe mmm«m&%a 3@&? lﬂfﬂ% ’Eﬁ? h a
one-way clutch (not shown). The ribbon w nding shaft 148 projects . to the
front fupmecesrle ayeuidedby » phwglify ef gyide RsHETvindds Mgupd prouag egyingdp e

ri bbon cartridge 161. 15 Moreover, a camgear 149 is provided in the

carri ageore4n6 tagh the epaeaveootionsi 64nvhsye dhecthogmal hgad %ff?cls opsfenegam gr oove
150, which is off-centered against the center of the rotation. Then, a

swi ng cl ut chn the tarriggé i hdlerp éx piewided AeowERAt grak 43 atRchedt FOWRALSHAI Of e ar
145. The swing clutch 151 is conposed of a sun gear 92, which neshes with
the out phe stegpingmmator 143, andrelargepiimeter 2qsr Afea mgehes avithghe outaut 2egu B45-whi ch
mesh with the sun gear 152 and which are supported to be novable jn the

ci r cunf eviemovea) a sthalbdiamstergear Hbbuevidesheoaxidly willy ba darserdiametsr 258 1463 t he
carriage 141, there is provided a head arm 155 to which the thermal head
142 i $0 mashexhitll thealrbe geat btdathhiomesheuwith threragedB®r Bie driveraers 14/5BesheRe head
arm 155 is urged 25 anticl ockwi se by a spring 157 provided at one end side
in a tensilothedibbomtvindifigigedndd/. t Neoredvend rivben ¥88ding skafblAie@rapided a pin 158
close to the one end. The pin 158 is slidably WO 03/091035 PCT/JP03/ 05445
46 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
with the winding core 166 of the ribbon cartridge 161.

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

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

20 gear 145, and a pair of planet gears 154a and 154b, which mesh with the sun gear 152 and
which are supported to be 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

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

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



inserted to the cam groove 150 of the cam gear 149. Next, the operation of
the printer section 135 will be explained. In the standby state for the
printing woersabios, the carriage 141 stops at the honme posan/ap3/odauth is
around the upper end position in the noving range on the running path
which is formed in the vertical 5 diretion. As shown in FIG 21A the
thermal head 142 is in a state where it is located at the print standby
position separated fromthe s%rface of tH optical disk 170. Wen the notor
143 is dRseried i e RamEree s Ot shesqam gearil § out put gear 145 is rotated
anticl ockwi se, and the carriage 141 runs vertically do rd alon he
gui de shaf t Nexg thepperation of thega ey sectioppl i wilk by ?’Wﬁ“éﬁ%t %ﬂ&‘@ y? €ati on
of the drive gear 144 neshing with the 10 rack 139. The ribbon w_ndi ng
shaft 14er the PFBHRE AREIAGEN, He Gertags Ahisips gl thgibeaenositiop yvhighs argwd e of
t he ribbon wi nding gear 147, and the ink rjbbon 162 paid out fromthe
suppl y veperend@msitionda heaneVing raRe6.en fze mpBgPathwhigh sgiopged 1y the yewpical
Further, the sun gear 152 of the swing clutch 151 nmeshing with the output
gear 1@ABliregiiomt &&s shemm inFEGpR Hhdhe Heapalinad 167 ivad st whersit i§deed athe cam
gear 149 and neshes with 15 this. Due to this, the rotation power of the
sun gearthe pantj ssandby pesition separaied: fiem dhasugtase of thy optigd diskell0am gear 149
t hereby rotates clockw se, and the head arm 155 rotates anticl ockw se
around t he ¥Wanrthe s®torAdd ip devantforwarddrrsmihis sfate) e optpyt g¢ard 43 Fepidigd head
142 nmoves to the print position which abuts the optical disk 170. A tooth
oni t t i ngmticlotkwise,(andithe prsvinge 14 oy vesticdly dovparard glongike gHds e \38sndt he
cam 20 gear 149. Wen the camgear 149 is rotated by a fixed angle, the
pl anet dbaguidsdal 14 due toithe antislockwiss rotation phie gisive iged 14Adneshing ng} te For
this reason, the thermal head 142 is maintained at the print position.
When fBeackoti AR ritbofuwindiog skift 1Afhistrotatedrin thesiibhoa winding|diaetiondwathe 1544 i s
positioned in the tooth omtting portion, the carriage 141 noves
ver t i calibiatidowhtheribbon wihding geari 4G, arkbthe nkhrizhea k@@aidgmltlﬁoﬂb% SUBpyi s
wound, with the thermal head 142 maintained at the print position. Then,
al ong widoke t6feissequentiflly weundaroinadythe mindimggorenkd6ni ndi ng of the ink ribbon
WO 03/ 091035 PCT/JP03/ 05445 47

Further, the sun gear 152 of the swing clutch 151 meshing with the output gear 145

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

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



162, the heat elenments of the thernmal head 142 are driven based on the
print data to generate heat, sequentially nelting ink on the ink ribbon
162. In rexpwmmoe3so this, the ink is thermally transferr adTamsoishe
surface of the optical disk 170, and printing of a title and the like is
performed to a predeterm ned print areff on the surface of the optical disk
170 within 5 the noving range of the thernmal head 142. Referring back to
FIG 18, an area A on the rotatabl e base h%g’sho by a hroken Iine

i ndi cat d62the hersslemenits ¢ the fhegpaldiead 142 ajs PH&a%’%Oél AR EEHR S e t he
thermal head 142 noves when the tray 121 is_contai ned at a pyedeterm ned
cont ai nihag, sreuentiadly melting inknsthe inkribbon M2dt M REPAISE LS e e 106155 wi dth of a
heating el ement colum of the thermal head 10 142, and a length L

cor r espdhrimatly ransferedionte thhertace pkthe pptieal digkeddd, abrrinding,of ég’lﬂé and g eover,

an area B shown by a broken line in FIG 18 indicates a print area, which

is a shisets parfarmed tappredateamnineg print aragon gesuripgs oihe pptiqahdisk dv afhiny; sk
170 on the area A when the optical disk 170 is supported by the rotatable
base 1%25he Movimgcangeasponthermd hepd143.ze of the area A 15 Wien the carriage
141 noves to the | ower end of the noving range and the print _operation
ends, the nmieferridgiBadkgo dlGyEh an ersard enllthe wotatable bassy2p showye by abackendingt es in
a reverse direction (clockwi se). In accordance with this operation, the
drive gendicatdsithalpssition of an arsa cevespordipg & oaloNingaangmvherp éhecthprmal dead 41
starts to nove to the hone position, which is placed at the vertically
upper pdelthares wlenrtise trapel 2uis denteinad ot 4 p@determinhé copipigmgmgisition 4p thexgsent
this point, since the ribbon w nding gear 147 is coupled to the ribbon
wi ndi ng 1¥Maf A wikMiBW bomespbndstte aoviéthwfya helating lemenecolwpm of e thermahbeadr | ve
gear 144 is not transmtted to the ribbon wi nding shaft 148. By the
rever $@ 140t aid okngth It berrespopdstto galastantd Svherde shaymgblgad 142 is mpvathe swi ng
clutch 151 rotates reversely, and one planet gear 154a separates fromthe
cam gear 12@oredver}drearsaBshowndy adirblem lpledn FIGgbhindicsieh apointares| waish iso t he
cam gear 149, and 25 neshes therewith. By this nesh, the rotational power
of the sighogesatp dape, whdre ariating sgdrivoned foche aptiqpbdisk 14Q0n thecarehd véem gear
149 rotates reversely anticlockw se. WD 03/091035 PCT/ JP03/ 05445 48

the optical disk 170 is supported by the rotatable base 125. This corresponds to the size of

the area A.

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

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

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

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



Then, by the reverse rotation of the camgear 149, the head arm 155 rotates
around the shaft 156 clockwi se and is noved up to the print standby

posi ti on. Wow3addissi on, the tooth omtting portion (not shr@miros/essidrned on
a part of the periphery of the camgear 149. When the cam gear 149 rotates
by a fixed angle and the thermal head4842 returns to the 5 print standby
position, the planet gear 154b falls in the omtting portion and runs idle.
After the planet gear 154b falls in the omi ftin ortiqn, only th arriage
141 noves t EhemmBy ersRatationplithe %?nég%ﬁrgh%hth? H?Eﬁlearfnf#g%ﬁg&t%eaéﬂm% is

mai ntai ned at the print_ standby position b the.reveiried(ﬂr.iv of h{le not or
143. " FI chafpb5§ dJogkwiseandis syavae up fie thedirint SERCH] RPSHIons o b E‘B‘fﬁ%‘* BR™ he
carriage 141. 10 It is assuned that nmass of the carr% e 141 Ii‘%{ Kg],
power bymifingpotting @ALHeRD) Wefalanedmzaa?réeg@g Perehegy, Pt t0g Cagh &RT is P,

reaction force which the carriage 141 receives by _ _po Pis NN, and a
fricti oféhenctbe ramgeant4dgetamsdy afiredragle %lérth%@éf%l @%fﬁﬂ%’f?“%f%{?g‘m 162 and
the thermal head 142 is 1 ;-] . Moreover, a frictional, coeffi ciig t between
t he cd pringsiandbyiposition; the plaptgest 1 7k falls inthe opitting pertioniand iR il shaft 138,

rack 139, and guide rail 140 is 15 1 '[-]. Force F[N, which is required to
cause t Hdter dhrerplangs geartl b fallsrin vy emithng portionARdY e cariags d4hMaYes B8P at i on

time, is expressed by F[N >(i + 1) N%N] - ‘n{@Kg],a? nms2] . F%éfe, %
r epr esehpmegosisionime istate that the thermgl hepd 1#hssmyintained iDLt SIENGRY BSFHE] when
the carriage 141 noves vertically dowmward and the nass of the carriage

141 t hetbybilye mverse drive hetheeratoci3 y downwar d direction. For 20 this reason,
it is possible to reduce force F that is needed to nove the carriage 141.

Accor di ngl yFIG22 is apidevs shsiveing therrelatiorship pllpececstingian tstearriaged Hor causi ng
the carriage 141 to run, and the notor 143 can be mniaturized to nmake it
possi D e t oltriedssometl Hant praseef the sarsiagp 4 bis wEKglneovsr by whaghe thgithergal bead  Thi s
printing apparatus is connected to the conputer apparatus by a 4
comuni dagiposssesitbie optiad diskrdO pel,freration fprica whigh the carFago bt &¢ives B 170 upon
reception of transfer of print data such as a title and the Iike relating
to dat a,powki Btis NgNj, mpda frieifiinebebesficientdwtr etadhobacksarfagst oidhe inkpithonde2035
PCT/ JP03/ 05445 49 . .
and the thermal head 142 isi[-]. Moreover, a frictional coefficient between the carriage
141 and its running path, that is, among the guide shaft 138, rack 139, and guide rail 140 is
15 1’[-]. Force F[N], which is required to cause the carriage 141 to run vertically downward
at the print operation time, is expressed by F[N] >G +1°) N[N] - m[Kg] g[m/s*]. Here, g
represents acceleration of gravity.
In this way, printing is performed when the carriage 141 moves vertically downward
and the mass of the carriage 141 thereby acts on the vertically downward direction. For
20 this reason, it is possible to reduce force F that is needed to move the carriage 141.
Accordingly, it is possible to reduce a load on the motor 143 for causing the carriage 141 to
run, and the motor 143 can be miniaturized to make it possible to reduce the power
consumption at the print operating time.
This printing apparatus is connected to the computer apparatus by a communijcation

25 cable, and performs printing to the optical disk 170 upon reception of transfer of print data

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



di sk 170 by the conputer apparatus. In this printing apparatus, the area
where printing is perforned to the optical disk 170 by one print

processi nga @/am3ar ea shown by a mark B in FIG 18. Wen trg/rras/oidage 141
of the printer section 135 noves along the running path and the term nal
head 142 is driven 5 to performthe p#®nt operation, the rotational base
125 of the tray 121 stops. Accordingly, the optical disk 170 stands still
and is held on the rotational base 125. In the case where the printing is
per f or nigk 4% byhesoppuss aPRFa ke surface of the optical disk 170, when the

first printing ends, the notor 129 is driven.to rotate thhe .oaﬁgt lk;ln@l base
125 180. THarhis afindRg apparates Hic Bemhers PENHDE 1544e ?ileciﬁq PPH@C %4 'Second
portion is 10 performed, Control of the rotati ng of , the rotatjonal
base 12By bee paniduetesdnd BFaFrFshopRdyfemat b Hth?'gl%al \)ﬁ;%tp? fEGEY Zﬁcjt i on

switch 131. Amark Cin FIG 18 shows the p‘%sition of . the rﬁ .Where the
pri nt i ngf the priates sessind 13p aravepalons theapppingpathand the Hgmﬁhl il 31% Ve £y st
portion in the area shown by the mark B. ~As shown iq t he fiAgur%, fter the
first 5ptd perfony therpint apreations the resatonab hase 125 f the tFayt Ll iepsg 0 ALEOT Blgg%rfor m
second printing, thereby making it possible to provide printing to the

posi t i othe opiihilatiski K70t stamds pipld an @@%@@Prf’ﬁfé"ma&géﬁe I23r face that sandwi ches
the circular hole 171 of the optical disk 170. As expl ai ned afve,.in t he
printing aplpdhatass vdeooihd prigtingismerioraedhdmemertionsipartae sufacsob thepniicehe
printer section 135, which performs printing in such manner that the tray
121 i s dRR 176y whasht §irssipeieag enslss thepanter 1306 dpiver i rostes e 1oigtional Rasser ¢ cal
direction and the thermal head 142 is vertically noved fromthe upper to
the | owa25 a8@f. nSihen rdtey thetrpiatiphal babe B¥t seps, prptinglor a sqeond PRHIBIS| t  possi bl e
to contain the tray 121 and the printer section 135 in the box-shaped case
101 viQ petforenesimalContyot ofche mtasionaangle ofdhe riptionel basgd 23 s qongugtehbassd othat t he
installnent area for the apparatus can be reduced. 25 Moreover, the

print er tiseddiéotion $¥Balfesth drendetentiontsiviigh ldl.such a manner that the thernal
head 142 is noved down to the optical disk 170 supported on the tray 121
when the caArmafe IWFIG3/ 8 SHOSEhREDAiPO Of B44%: whge the printing for a second

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

head 142 is moved down to the optical disk 170 supported on the tray 121 when the carriage



141 noves vertically dowward along the tray 121. For this reason, it is
possible to reduce a |load on the notor 143 for causing the carriage 141 to
run by uswoofs/wisswei ght of the carriage 141 at the printpcapmPozoing ti ne.
Accordingly, the notor 143 can be mniaturized to nmake it possible to
reduce the power consunption. 5 (Fourtd® enbodi nent) An explanation will be
given of the printing apparatus where a carriage noving direction at the

print operating tine is different as conpari with the third.enbodi nent.
FIG 23lf#5mpves &%rﬂealwowwarﬁ@bpﬁéﬁ%t%gf r ﬁgfhlﬁ FRasom s B&?Sﬁi%le g‘? oHhe
printing apparatus according to the fourth enbodi nen 10. The

confi guﬁié@a‘@ﬁl@Pn@%?rslﬁrﬁoht??qﬁﬁlgébﬁﬁ?@ta&% 14%@%%&%"@@"%&%&“ Behe third
enbodi ment except that the carriage noving direction at tg)e rint.operating
time iscairiageléhat the grineeneralingdimag o ACCORBRY; bR At 1‘&{@‘ aﬁ@n}a&#&ﬁgnce
nuneral s are added to the sanme conponents as those of the third

enbodi mimmaky feoptiblatp FRYUEHPEPRMES COISUIPECRour t h enbodi ment al so i ncl udes
the case 100 with the 15 shorter side at the top. The tray 121 is
verticdal |y flachembhedithenttase 101, the optical disk 170 is supported on
the rotatable base 125 in the vertical direction, and the printer section
135 i s providdextplapatignewill bygiven of the priRENg APRAFARS WRHEAFAIIEsSs MVERE home
position of the carriage 141 is set to the lower end  portion gf t he

print er dineatien dt3ke privoperating tiae is differant ps spmpparingavith g third gBRatiEsLf-om t he

20 hone position, the thermal head 142 is nmoved to theiﬁrint,position to
per f or m pri FIGMP is @sidehdew shewingdheistrugiesn of the main prigefl the PrpilePaFihe
upper end portion of the printer frame 136 and the printing ends, the
t her mal aeearding40 thesfomsh ethbpdimend print standby position to nove the
carriage 141 to the home position. In the printing apparatus of the fourth
embodiOent , Thheorfigusatimont] thie grinting pppanetas isthe samea asghatigghe Bdch per f or ns
printing in such manner that the tray 121 is vertically placed tg support
t he opt iensodithekt exddt itrat thevaarridgeanodng disedtion ahihg pringopdratingiime isdifferent | s
vertically WO 03/091035 PCT/JP03/05445 51
as mentioned above. Additionally, the same reference numerals are added to the same
components as those of the third embodiment.
The printing apparatus of the fourth embodiment also includes the case 100 with the
15 shorter side at the top. The tray 121 is vertically placed in the case 101, the optical disk
170 is supported on the rotatable base 125 in the vertical direction, and the printer section
135 is provided to the tray 121.
In the printer section 135, the home position of the carriage 141 is set to the lower end
portion of the printer frame 136. When the carriage 141 moves vertically upward from the
20 home position, the thermal head 142 is moved to the print position to perform printing. On
the other hand, when the carriage 141 moves to the upper end portion of the printer frame
136 and the printing ends, the thermal head 142 is moved to the print standby position to
move the carriage 141 to the home position.
In the printing apparatus of the fourth embodiment, there is provided the printer
25 section 135, which performs printing in such manner that the tray 121 is vertically placed to

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



noved fromthe ower to the upper against the vertically directed tray 121.
Simlar to the third enbodinent, since it is possible to contain the tray
121 and pwionis@w1aB35 in t he box- shaped case 101 with the warires/ozisle at
the top, so that the installnent area for the apparatus can be reduced. 5
(Fifth enbodi ment) An expl anation will5lbe next given of the printing
apparatus having the printer section that noves the thermal head

hori zontally to performoprinting. FIG 24 .side vi showi.ng .t he

st ruct umoVeH ﬁ%&@d@ﬁerﬁa rthe;upRer fgngy rﬂ?%‘ﬁfﬁl\“g"ﬁéﬁaﬁlbrﬁwﬁg G2y Eiéﬁ:c o&d‘i“,‘% 9 &’et he
fifth enbodi ment. The printing, apPar atus of thi i enbadi m;gg itﬂcgudes t he
10 case thipbembedimente sinpo it possibtoontaethe 513y 13hand pepes 535 inthg BPX ca) | y
placed in the case 101, an opening portion is forned on the ceiling surface
of the chapred casilQwith theyshortar side %ﬁeawpeso thef the mstplimenfareg forthea %t us
t hrough the opening portion. The printer section 135 includes the printer
frame 138npkzesded.-n the case 101 horizontally, and the carriage 141 is
provi ded to be novable along the printer frame 136. 15 In the printer

secti om 135(Fifthembodwngpdsi tion of the carriage 141 is provided at the right
end portion of the printer frame 136 in FIG 24, and when the carrjage 141
noves t t he Anefxplangticfewilt benexigiver(of fieauinting aprargfpp haying ASATING IR t he
sane reference nunerals are added to the sane conponents as those of the
t hi rd artbatfroones theethiyouil et korizontalliido perifor pigtedgpar at us of thi s embodi ment,
there is provided the printer section 135, 20 which perforns printing in
such manner FiGa24 ishsiderdgw sRawing thestruceme bl themaie pagtpoithe pEptng paraist i cal
disk 170 in a vertical direction and the thernmal head 142 is horizontally
noved agedndatg tb e fifth einbediment!i rBetpsthting apparates ofhiy ¢rapodigentiacluggsithe and
fourth enbodi nents, since it is possible to contain the tray 121 and

print €0 chd510mwitheheshrrishsigea thatop. 1The way A2t isevertitadlytpdaced jimythegase HH. t op,
so that the installnment area for the apparatus can be reduced. 25 As

expl ai nexh afening,postcmds dimuedton thé eeiing siaface phthereases and thedrayr i24tis mgvallpect i s
supported substantially vertically and printing is perforned to the

pri nt i ngoahs entidoyf theiapparii®s G8HAEH B8 SpadTy pEOeN05FhE prigipr section 135

includes the printer frame 136 placed in the case 101 horizontally, and the carriage 141 is
provided to be movable along the printer frame 136.

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

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

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

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

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



nmeans, so that the shape of the apparatus main body having the support
nmeans and print means can be reduced to one with a small install nent
space. Moweonsawlodshe print head is noved formthe upper tRCTVIPE3/HIINET
agai nst the printing object supported substantially vertically to perform
printing by thermal transfer printing&nd the like. As a result, force, 5
which is required to nove the print head, can be decreased, and power
consunption at the print operating tine can be reduced. The esent
i nvent i Greans spdhat theshapeof Hhe@ppara} P)élﬁb‘i’ﬂqyg’r?@ﬂl SUPREpeans ﬁﬁ‘iﬂ prmt
applications and modifications may be arbitrarily _possible. For eéarrpl e,
the fir seeapimchareducedasons wath a yallinstalment;spacgy; Morepker, g BFBE M§1d medi um
as the printing object was the optical disk. However, tEe recardi ng medi um
as a prmoiedfgmolieappes © thelower agains thepri{me AhisCE syPparte ?‘“@F?&“S]%S/ recor di ng
medi um may be possible. For exanple, it is possible to use a ugagi;neti c disk
such as vartically ippesformspeinting dythermal gansterpringpg ppd fhedifene i@ Bk ILGEh as an
MO di sk, and the Iike, and optical recording nedia such as M), CD-ROM
CD- RW 5 DutticiRGvpquireg-tRmayetheaint howd crmpe BRAnawy, AR @orsE cansumpien pifhe qdi ti on
to CD-R shown as an exanple of the optical disk. The aforenentioned
enmbodi maming opstpting time cathbe redieedsr ogr am f or executing each operation was
stored in the ROM 72 of the printing apparatus. The storage nedi um of the
programis fbe presenttimvention isnaef liamitedde jherterementienedsantadiaens.endFor  exanpl e,
other storage nedia such as an IC card, a nenory card, and the |like nmay be
used. Mmpebeatiops arbmpdifisatbensamey e gbiragly pessiklar d di sk of the personal
computer 68 or the storage nedia for external storage, such as_a floppy
di sk, CD- ROWpr evispeNhe first emhedipertexplaincd the epampleiin yhichybe respidingray be
control l ed through the personal conputer 68. O, the program may be
carri é@ rbsdiemea thd printingabjechiveh theaptiod diskn  Sloweves taceording meinps ehe
programto the personal conputers 68 and 183, so that the printing
appar at ysinting object isewelisnited try theloptichl disk, and anygeerrding meedinmrety kerioseibleent s,
the plurality of convex portions 38 are formed on the |ower surface of the
r ot at abl ¥orleasmpi8it anpbssibée toowse avengpoiia dighsnchas aflexifle diskr anglfbnbke, an\\O
03/091035 PCT/ JP03/ 05445 53 )

optical magnetic disk such as an MO disk, and the like, and optical recording media such as

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

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

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

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

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



the convex portions 38, are fornmed on the support tray 5. However, the
structure nmay be nade the other way around. Nanely, the plurality of
concave pwaodgas3say be forned on the |ower surface of tlrEwIRVROEL € base
32 and the convex portions, which correspond to the concave portions, may
be formed on the support tray 5. 5 In53 he af orementi oned enbodi nents, the
friction sheet 40 is adhered to the |Iower surface of the rotatable base

32. However, the friction sheet 40 may be adhered to the . upper face of
t he supibecenvexpprieons)3g, ﬁlﬁéo%?%i ‘@"ntgﬁ ?ﬁ‘%’ﬁétdraé'r%ooﬁ%ﬁ‘fe&tﬂ? ﬁtéucﬁﬁﬁ P%i%il{{ey of
convex portion 38 may be fornmed. on the porfion, which is the.|lower surface
of the madethafher mayareymda n Nagely fthe @“@E}Bf %féqogaé\fecporg@s&@fsl%qﬁpgn%@% he
thermal head 58 as shown in FIG 15. l\/greover, a.case jg whi ch (tig)e convex
por t i onthe dBvesrsartacsy ofethe Briatehls baprysr andh [RF SORVESPOTHRSS RIS COTePYd & sy be
possi ble. In the aforenentioned enbodi nents, the printer section was

expl ai nexhcaxe paxHOns, Eaidle foxmed i B SPRRCK: EAY 5 However , the type of the
printer is not limted to this., For exanple, this. be configured by the
ink j & primﬁl@qafowenﬁen%d@ﬂm@m@méﬁbﬁfr&P@Wﬁ%@és %%ﬂetﬂé%rﬂn‘f’ﬁgfcase in
which a main scanning width Wof the thermal head 142 was snmall, to the

si ze of surfase Phthelrotiableonse 88 ¢ Hewspri bafrigtionshesistl mpphe ?ergfltﬂiﬂ%e may be.
one that corresponds to the dianmeter size of the optical disk 170.

Addi t i onpper yurfaae of ihessupaeid ragiSnce the optical disk 170 is circul ar-shaped
and the printing is perforned in this range, the drivin ranl?g ?f tge
heating el dinsig aforsentionodhembodimenissthe RRIrZEY 9 cPRVEK RPFIQE J572Y Be

sub-scanni ng of the thermal head 142, nay be controlled. The aforepentioned
enbodi mentle rextymiwhich tsitee lonwer wrfach of therattabiebass e dnd highels syRiggfed 1 whi ch
was in a stationary state. However, the thermal head fixed %t a
pr edet® prassvecibp twi themmal headip§ seshord b ElGeky: e Marsgveme casedy Whighithé, supports
the optical disk, is noved to the thernmal head, so that printing my be
per f or medhve? foxtamis 3§ srefrmedil o theumpatsietagn g& therPappab trand &3y He PSHPS: wi t hout
departing fromthe broad spirit and scope of the invention. The

above- descrinithe afendyoetitivend smbpdinientsethe paintes seetondyBeroBmedetiepbampda45 54

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

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

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

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

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

broad spirit and scope of the invention. The above-described embodiments are intended to



illustrate the present invention, not to limt the scope of the present

i nvention. The scope of the present invention is shown by the attached

cl ai nms r ameoers/vhes t he enbodi ments. Various nodi fi cati onarambes/vdduhi n t he
meani ng of an equivalent of the clainms of the invention and within the
clains are to be regarded to be in thé4scope of the present 5 invention.
This application is based on Japanese Patent Application No. 2002-127123

filed on April 26, 2002 and Japanese Patent | i cat.ion.No. .2002-158983
filed olupEsie e Prosradinveniion, AeY ‘831%&’&881?? ?%‘Q?B%?ﬁ,‘%d%?ﬂ%‘}' dr ew&ﬁ’ % and
summary. The discl osure of the above _Japanese Patent icatipns is

i ncor popithe @rasenidnyEoben ﬂ%@é’l”‘@rh‘}’etgf’ ﬁ“ﬁ“i@ﬁléﬁﬁn? Bter m@gﬁbf’(ﬁfﬂeﬂlg
Applicability As expl ai ned above, accordi to, tpeh&rtﬁseﬁt i nqvtﬁgti on, it is
possi bl ¥agensgredifigations made yeifhinyths spcanm i ARV e, CLREESRP BNt space.
Moreover, according to the present inventi o}r;,, itg IS pog ible to provide a
pri nt i nipveniipraanst withipibe eapyase s 82NN DS the SeqPRO g’&@ﬁ%ﬁe{%g time is
small. 15 Still noreover, according to the present invention, it is

possi [ @ventign.ovi de a printing apparatus capable of efficiently performing

printing to a plurality of portions on the surfac f inting object
with a si npllhisappligasionss l@@ﬁf Py {APARGSE RathBMWPeg‘?-éﬁé%égég%ﬁ%n 55
CLAIMS: 1. A printing apparatus conprising: Support nean 5 for
suppor t iApgl 36,2002 and dapangss léat%é@pap%f@nrh%@??&m-léggéﬁb@{ggﬁpi ‘i%f %,13;@?) ically;
and print nmeans (56, 58, 135) for printing predetermped data to_the
recor di ragd meliding spsoifisations ¢labys, ERIngs MY IIIRENn s 1hg disglogyre obthegbave i ht j ng
apparatus according to claim1,wherein said print neans (135) includes a
print hdamneseBurent dApphivatians és peeraeratastherein by yeieranss 4his ASYvertical |y
along the 10 recordi ng nmedi um supported by said support neans (121), and
t o dr1@dndustriah Aipplicdhelily (142)
As explained above, according to the present invention, it is possible to provide a
printing apparatus with a small installment space.
Moreover, according to the present invention, it is possible to provide a printing
apparatus whose consumption power at a print operating time is small.
15 Still moreover, according to the present invention, it is possible to provide a printing

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

of a printing object with a simple apparatus configuration.



to performprinting to a predeterm ned area of the recording nedium 3. The
printing apparatus according to claim?2, wherein when said print neans
(135) nove® @he1gasi nt head (142) substantially vertical | y HaTaros/bsa4zipper to
the lower, the print head (142) is driven. 15 4. The printing apparatus
according to claim2, wherein when sab® print neans (135) noves the print
head (142) substantially vertically fromthe |ower to the upper, the print
head (142) is driven. 5. The pri nti%&%arat us according to claim

1, wherein said print neans (135) i S a print head (142) to nove the
print head (142) substantially horizontally along the 20 recording nmedium
supported by said support neans (121), and to drive the print head (142) to
performprinting to a predeterm ned area of the recording nedium 6. The
printing aphara BEAPETAYS COMBHENE 2, wherein said print means further
includes a carriage (141) that is equipped with the print head (142) and
that noves SUpBeRmeass (5 dabrar pPREmE A IsHeRRIE TR YRE Hedior t  neans
(121), and 25 the print head (142) noves in accordance w th novenment of

sai d Gaputistagtialiy verjicalliz@nd pr ovi des thermal transfer printing of an i mage
based on predetermned print data to a WO 03/091035 PCT/JP03/ 05445 56
surface of piird messdffh. A8, HSAfuPIHRS RERdetermed dafagp dip regordipgmeffiiing j g
apparatus according to claim1, wherein said support neans (5, 121)
further supp@ttgdlbs:smg@unmqrbme@mi@el?dé-ans (45, 129), having a rotatabl e base
(32, 125) for rotating the 5 recording nedium for driving sai ot at abl e
base to be 2.0t atTédPripgmglﬂpmacﬁgﬂm$®,01344353’9"]1“8?5%@1‘ %‘ﬁ“@“bf%l ng to

t he recordi ng nedi um supported by said support neans (5,. jlérl%; and control
means ( i@judesra priohheas] (14 Ao mnvedhepantinsad (142 sebstantiadwysrtirally 4lone Beans (45,
129) and said print neans (56, 58, 135), 10 wherein said conilrod Tians
(70) Hereotding mediywe senpested by gaid supnorioneansi({2Dnhie deixs the print head (142)

to perform printing to a predetermined area of the recording medium.

3. The printing apparatus according to claim 2, wherein when said print means
(135) moves the print head (142) substantially vertically from the upper to the lower, the
print head (142) is driven.

15 4. The printing apparatus according to claim 2, wherein when said print means
(135) moves the print head (142) substantially vertically from the lower to the upper, the
print head (142) is driven.

5. The printing apparatus according to claim 1,wherein said print means (135)
includes a print head (142) to move the print head (142) substantially horizontally along the

20 recording medium supported by said support means (121), and to drive the print head (142)
to perform printing to a predetermined area of the recording medium.

6. The printing apparatus according to claim 2, wherein said print means further
includes a carriage (141) that is equipped with the print head (142) and that moves along the
recording medium supported by said support means (121), and

25 the print head (142) moves in accordance with movement of said carriage (141), and

provides thermal transfer printing of an image based on predetermined print data to a



129) and said print neans (56, 58, 135). 8. The printing apparatus
according to claim7, wherein said print neans (56, 58, 135) includes a
print heaw(Q@8910842) that noves as pressing agai nst the reawavmbosgs4aedi um
supported by said support neans (5, 121) through an ink ribbon to perform
thermal transfer 15 printing, said sB@port neans (5, 121) is novable to a
position where the recording nediumis attached/ detached to/fromsaid

rot at abl e base (32, 125) and ositio ere printing is performed to the
r ecor di Hface af the,recmurug o “‘é’ﬂ:gﬁg‘r‘g’eﬂ“ﬁg%f’ﬁ rotatabl e base(32, 125), by
said print nmeans (56, /58, 135), and. 20 S@:i}% roihat abl e. base I(éez i§5)

i ncl udes a BushilBAPHBtREAPPARTLS apeering dR claim y, wheret said, SYPPOFHaeng Ly, i ng

medi um and engagi ng neans (41, 127a, 127b), which engages with the
recor di h3lfedherdpclydesa surface where the recording nmediumis nounted. 9.

The printing apparatus according to claimg8, wherei e cushi gn nmenber
(61, 126) n05at1§n<slwe@@faa% (43, b%"é?@%‘%g %Wt%ta‘?Sla b?%?t(éf’égti?%égé%{‘% ¢ 125)
subjected to pressure by the 25 print heag> g58, 142) at the tine of

print iawgecprﬂmm@ed@@brf@ﬁ%g'mgeﬂlﬂ%mtatﬁblsbﬁ%?ﬁa edptedsponding to a width of the
print head (58, 142) and a length where the print head (58, WO 03/091035
PCT/ JP03/ 05pi8 mezms (3 P8.plBss Eu perganing PrinHBe %@SF%HOF@“MW SHPOHEYVes. 10.

The printing apparatus according to claim7, wherein said print nmeans (56,
58) i nbysaidsuppqst nawnsHeakl1);58Y t hat noves as pressing agai nst the

recordi ng medi um supported by said support neans (5) through an i ri bbon
to perfor m ¢ingroteieany GAxfos corqlhing ﬁ’@,opsfaélapﬂ(’fsﬁﬁﬁlpf@ga@oﬁéi&’@ RS F‘#@ EJé%Pes a
support base (5), which supports said rotatable base (32) to be rotatable
around and etidpriohmeinsf(66.88d130: be rotatable in an axial direction of the
rotation shaft, and urging neans (36) for urging said rotatable @gse (52)
to t I suppwherebasid cquirp]l meprs (GP) tHsH3PINPPETHP S3EIOBHOR HEVE TISERY base (5)
and said rotatabl e base (252 i ncl udes 10 convex portions (38), which

proj ect 129pandssaidiprintenaapp G A% 193)-f ace and which slide in

8. The printing apparatus according to claim 7, wherein said print means (56, 58,
135) includes a print head (58, 142) that moves as pressing against the recording medium
supported by said support means (5, 121) through an ink ribbon to perform thermal transfer
15 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 said rotatable base(32, 125), by
said print means (56, 58, 135), and
20 said rotatable base (32, 125) includes a cushion member (61, 126), which abuts against
the recording medium, and engaging means (41, 127a, 127b), which engages with the
recording medium, on a surface where the recording medium is mounted.
9. The printing apparatus according to claim 8, wherein the cushion member (61,
126) is provided at a position on said rotatable base (32, 125) subjected to pressure by the
25 print head (58, 142) at the time of printing to the recording medium ina fange

corresponding to a width of the print head (58, 142) and a length where the print head (58,



contact with the other opposing surface opposing to said one opposing
surface during the rotating operation of said rotatable base (32) by said
rotation waos@omsans (45), around the rotation shaft, anddimronoiies
opposi ng surface includes concave portions (39), into which said convex
portions (38) are fit at the print opePating tine by said print nmeans (56,
58), 15 around the rotation shaft. 11. The printing apparatus according to
claim 10 erein at

, l.east ome of .. i f f th t b

(5) and Y3 Besspaetirdit Geadip e i e rerber (40) having  a thi ckness
Iler th [ ection height of said tion (3 '

oroperty, ARd ATR PERT RISt sTm s I Fd PRy R S5 or ai ng

0.1 20 gt LD Bk B PR 30 o8 kRS L, (2

o1 nCi nghy G HDBUR e ) dieuglsgn ElkFRpaS Bt el g ps s

A1 achBa] dePRERBBPTORFR oL b SRR BECE: Pk sEpPs RAOAo O Pk wner e
ot at abl @2b0E PRBPI By PrHLAHGIALD PeETRF It o BEORo0HE
and Sai doRgERskh andikeing wais QpBENRGNE BL AEHaBERere (RUR e TR

portions §38), whi ch project fromsaid one opposing surface and which abut
agai nst ‘her opposi ng surface opposing to said one opposing surface, at a
portion subjected to pressure by the print head (58). 5 13. e. printing
appar at us ac®88PHPIRYSIE SBHaAFeHOS e HPPRTthase Oofng § rcﬂéta@eqéﬁwl’_g} inglyes
rotatable base (32) driven to be rotated by said rqtatiqn drive nmeans (45)
and a1RoRANNER PRRtiPRLGB Y vhieh prodech fropt sadbane qupesing surfagsswdiwach 1dedRn ot her
in the direction at a print, portion. 14. The printing apparatus, according
to cl ai ngontact with s ether-0npoping suifens APPYBES fespidong opppsing shgredusingthe, e ot or

(45) and a gear train_having a morn1aear (46) that transmts 10 power of
the dri vietaipgopenie) of widetefablgbasnFlabp said rqtayon drive means (45), around the

rotation shaft, and the 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),

15 around the rotation shaft.

11.  The printing apparatus according to claim 10, wherein at least one of opposing

"7 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.

20 12.  The printing apparatus according to claim 7, whe;rein said print means (56, 58)
includes a print head (58) that moves as pressing against the recording medium supported
by said support means (5) through an ink ribbon to perform thermal transfer printing,

said support means (5) supports said rotatable base (32) rotatably, and is movable to a
position where the recording medium is attached/detached to/from said rotatable base (32)
25 and a position where printing is performed to the recording medium, which is supported by

said rotatable base (32), by said print means (56, 58), and



15. The printing apparatus according to claim7, further conprising
detecting neans (64, 65) for detecting kinds of predeterm ned print

obj ect s swgpmrwedsby sai d support neans (5), wherein: 1%cyaipd3/eupport
means (5) supports a first print object and a second print object

sel ectively; and said control neans (78 selectively operates said rotation
drive neans (45) and said print neans (56, 58) when said detecting neans

64, 65) detects the fi t i nt i t d t i tati
(0%, 52) oL oL Moot DL, SHACCLy B0t G ARELSRRALRRLERHG 1012 o0
det ecti 64, .65 ts th i nt bj t. 16. Th inti
e e e ot S O R SR st o T Rl
Gl T1 ke, ot o S0 dable Lecerd ng, IO UM LG A IESRLSTISS

one side has substantialll sanme length as th edet erm ned di aneter. 25
17. A prﬁuﬁﬁ?%étmrﬂ%S@Hﬁ%?‘?gﬂ’fﬁssﬂl%b t{118]Bgnf)}fm."ﬁs(g%)porti ng a data recordabl e
recording nediumsubstantially vertically in_a printing WO 03/091Q35.
PCT/ JPP3/ 05445 B P%B&@BP%I%EX‘S AFRPIEPE R %/lﬁ’@n Br %ﬁ@?@rﬁﬁ"?f’é’&‘g&&?‘éf“’n"oo S

recordi ng nmedi um supported jn said supporting. .step. The pri.nting

met hod detaéblg l??éeﬁ%ﬁéiir%{rﬁw% ,fqm%‘gél’ Fﬁgé?tﬁf%ﬁkh‘ﬁlﬁgﬁ'@t]@@ @H&WE%%% 5 t he
steps of: nmoving a print head (142) substantially vertically along the
recor di rirestien Qﬁt’he §Uﬁb'%ﬁaflé§8)i e OBP “%Efb?ﬁ?ﬁtoiﬁ?“?@ “&ﬁ’@ﬂ“e%‘(‘}l %fraiRﬂ“ﬁBm?‘ﬂE' print
head (142) noved in said noving step, to performprinting to a,.

pr edet er m ndd- arBe IMURSLPPIARVIE 2650TEIRG 19 glegpaﬁ,n\@h%@isamro%oquvq-ﬁlgans

rinting method according to claim 17, wherein said pripting step includes
P g(45) includes a drive moigor (45) and a gear train having a worm ge%r (4{16t) tha transngts

10 power of the drive motor (45) to said rotatable base (32).
15. The printing apparatus according to claim 7, further comprising detecting means
(64, 65) for detecting kinds of predetermined print objects supported by said support means
4,
wherein:
15 said support means (5) supports a first print object and a second print object
selectively; and
said control means (70) selectively operates said rotation drive means (45) and said
print means (56, 58) when said detecting means (64, 65) detects the first print object, and
stops operating said rotation drive means (45) and operates only said print means (56, 58)
20 when said detecting means (64, 65) detects the second print object.
16. The printing apparatus according to claim 15,
wherein the first print object is a disk-like data-recordable recording medium having a
predetermined diameter, and the second print object is a rectangular paper material whose
one side has substantially a same length as the predetermined diameter.
25 17. A printing method comprising the steps of:

supporting a data recordable recording medium substantially vertically in a printing



the steps of: noving a print head (142) substantially horizontally al ong
the recordi ng nedium supported in said supporting step; and driving the
print heawq@42)o3soved in said noving step to perform pri rRdmmpos/as4as 15
predeterm ned area of a surface of the recording nmedium 20. The printing
met hod according to claim17, wherein ?h said printing step, a carriage
(141) that is equipped with the print head (142) is noved along the
recordin rrg%i.urgto nove the print head to a predeterm ned position, and
an i mage ALY B print data is provided to a surface of the recording

medi um t hrough .an ink ribbgn. 20 .21. The printing nethod according to claim
T T Urt her EEBHBE PRRETPRE Spis0 g resci e e ot BEs A s SRR Lo o
predeterm ned angle in the print apparatus, wherein said rotating step and

sai d priﬁ?l?'ng step are selectively executed to performprinting to a
plurality of portjions.on the.surface of the caordi.ng medi um 22,

progr am t hat!8cont TBf Bﬂ%tﬂt‘a’o‘??ﬁt&f’@ IaC‘iOBCFIIég( %’cﬂ?’é‘? Egé’vc}é?r%l{lgﬁlgeﬁmﬁ‘?% PR émhfaes

pr edet %rm' ned Bfl nt data; a step of supporting a data recordable recording
medi umOsWEStERRPYal |y ‘vertically in a WO 03/ 091035 PCT/ JP0O3/ 05445 60

printing apparatus; a step ving,.a pri ead ,(142) al ong.the recordi ng
medi um supde?‘@HgaQHBE]Peéﬁt(ngi)lSﬁr}gﬁ‘g}t‘ngé{EWQﬁY %ﬁoﬁg g&ﬁ@f‘%ﬂﬁgéﬁl "ertical
direction or in a substantially horizontal direction; and 5 a step of

pri nti ngSWRETS IRIGIPRORBE S8 @t er i ned area on a surface of the

recordin medi, um | Vi [ [ h 142 [ [ [
st ep. 'n9 drlvllrijg thle::%n(le{ flevefdn(?42 arhgve rj1|1 Q&Eid meo%(ljng( step 20 prED 0%91 plrlj;ltlrslg Itoda foving

predetermined area of a surface of the recording medium.
10 19.  The printing method according to claim 17, wherein said printing step includes
the steps of:

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

driving the print head (142) moved in said moving step to perform printing to a

15 predetermined area of a surface of the recording medium.

20. The printing method according to claim 17, wherein in said printing step, a
carriage (141) that is equipped with the print head (142) is moved along the recording
medium to move the print head to a predetermined position, and an image based on print
data is provided to a surface of the recording medium through an ink ribbon.

20 21.  The printing method according to claim 17, further comprising the step of
rotating the recording medium up to a predetermined angle in the print apparatus,
wherein said rotating step and said printing step are selectively executed to perform
printing to a plurality of portions on the surface of the recording medium.
22. A program that controls a computer to execute:
25 a step of storing predetermined print data;

a step of supporting a data recordable recording medium substantially vertically in a



WO 03/091035 PCT/JP03/05445

60

printing apparatus;

a step of moving a print head (142) along the recording medium supported
suBstantially vertically, in a substantially vertical direction or in a substantially horizontal
direction; and

5 a step of printing the print data to a predetermined area on a surface of the recording

medium by driving said print head (142) moved in said moving step.



