1 DESCRI PTI ON PROCESS AND APPARATUS FOR FORM NG | NKJET RECEI VI NG LAYER,
JAND DI SK W TH | NKJET RECEI VI NG LAYER FORVED THEREON TECHNI CAL FI ELD The
present invention relates to a process and apparatus for formng a
receiving |ayer for receiving ink supplied by an inkjet printer
(hereafter referred to as an inkjet rkceiving layer), and also rel ates
to a disk wwth an inkjet receiving |ayer forned thereon. Mre
specifically, the present inventi DEBSCRIBTERNtO a process and appar at us
for formng a coating filmthat functions as an inkjet receiving | ayer
on the surface of a flat disk, by applying a coating |iquid, which
contains water or an al cohol as the solvent, to the surface of the disk
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is clainmed on Japanese Patent Application No. 2003-155599, filed May 30,
2003, the cont eRISKIWHRHINKIETI RIECEPING b4 Y EORNED BHEREQRNE.

BACKGROUND ART Conventional optical disks include CDs and DVDs, and these

optical disks have a structure wherein an information recording layer is
formed on one surface of a polycarbonate disk substrate, with a

protective |layer then fornmed on - a lgr - shaped | abel is then
attached to the disk, either on?ge?ﬁgéggbfggg?ve | ayer the opposite

f to the inf ti di I i,n th f.a CD .o
directly ont ol PHEGFEIVRFTAES oRPIoRES Gpgupatans It Tapuing.s eheiving
information recording layer in the case of a DVD, 2 and this |abel is
print ed layemrorrgceivanmink syppligdtyr sreinkishpanieh(heseabisbrederetiods agileliel es, and

titles relating to the CD or DVD.
receiving layer), and also relates to a disk with an inkjet receiving layer formed thereon.

More specifically, the present invention relates to a process and apparatus for forming a
coating film that functions as an inkjet receiving layer on the surface of a flat disk, by
applying a coating liquid, which contains water or an alcohol as the solvent, to the
surface of the disk to form the coating film, and then drying the liquid, and also relates to
a disk with this type of inkjet receiving layer formed thereon.

Priority is claimed on Japanese Patent Application No. 2003-155599, filed May

30, 2003, the content of which is incorporated herein by reference.

BACKGROUND ART
Conventional optical disks include CDs and DVDs, and these optical disks have a
structure wherein an information recording layer is formed on one surface of a
polycarbonate disk substrate, with a protective layer then formed on top. An annular-
shaped label is then attached to the disk, either onto the protective layer the opposite
surface tc the information recording layer in the case of a CD, or directly onto the disk

substrate on the opposite surface to the information recording layer in the case of a DVD,



In the case of conventional |abels, either paper |abels which have had
.information recorded thereon by offset printing or the like are affixed
to the top of the protective layer, or offset printing or screen
printing is used to print directly onto an annul ar | abel on the disk.
These processes for formng | abel s have been enpl oyed with mass-produced
di sks such as CDs and DVDs, either by affixing paper |abels that have

been pr eduems 1401 Rigr@dd with alinddger df ihRHEE G aithias ipBStogfphpidhifes &ind
printing or screen printing directly onto the disks. However in recent

years, f | iety, lowvolune production, requiring the
product:;d(glﬁsg‘?Ei S grd;%c@uﬁgr)\g ‘or several thousand units, has grown

significantly in case_of a qptical dissk such as.CD or .like.. The use of
the type of dPftRgase of FomieREOmH Fbelsstidhen paarlghels Whis élav%hadpw?%maﬂant he

| abel s on this type of lowvolume CD run is extrenely expensive, due to
t he costrecadebibereondywiffsat primingraattior fkeare effdwdgo shectop ofthequiptechivg lapérat e
preparation, and color matching and the |i ke, which are necessary for the

type of gfofetprititingtor @&‘ceﬂﬁﬂnﬂir’ﬁ% 18 UBEEQURIHE ditettSatitd abbinularlabdl®onapse of
this type of low volune optical disk, on-demand printing or digital
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prepared on a pepsonal conput er or t subj ec edi ting,

pl ate prepar ati.on col.or matchi ng an e, like, ‘but is rather_printed
i rect e 603 A iy nf Rubrr e BRineaBdabas it e ieh aistivkl] PEPERRS1 g
inkjet printing or the |like. In the case of on-demand printing or_digital
pri nt i ngPrinbiae an kasge auangtiss.ior Py effsetrpsinting RF serees printing diregBe entpthe disks.

consi derably depending on the performance quality of the receiving

| ayer, much rideeevesiin rsseteyeass, therndmand dor glo veeety) lopi-vguine pretuctieei vi ng

| ayers for optical disks that will allow the printing of photographic
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run is extremely expensive, due to the costs associated with preparatory processes such
as editing, plate preparation, and color matching and the like, which are necessary for the
type of offset printing, and is consequently unsuitable. In the case of this type of low-
volume optical disk, on-demand printing or digital printing is typically used, wherein a-
digital image that has been prepared on a personal computer or the like is not subjected to
editing, plate preparation, and color matching and the like, but is rather printed directly
onto a receiving layer on the surface of the optical disk using inkjet printing or the like.

In the case of on-demand printing or digital printing, because the quality of the

inkjet printed images varies considerably depending on the performance quality of the
receiving layer, much research is being conducted into developing inkjet receiving layers
for optical disks that will allow the printing of photographic images.

For example, in a recordable disk with a receiving layer formed thereon disclosed

in Japanese Unexamined Patent Application, First Publication No. Hei 9-245380, the



to the surface of the optical disk, and then curing the coating ink with
W radiation. Alternatively, in a receiving |layer for recording sheets

di scl osed in Japanese Unexam ned Patent Application, First Publication
No. Hei 2-276670 and Japanese Unexam ned Patent Application, First
Publ i cati on No. Hei 6-270530, an inorganic porous ink receiving |ayer
that is forned by applying a coating liquid containing silica or alumna
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to forma porous ink receiving layer, then it is known that _inkjet

pri nt i ngodet Brfase of thewontisaldisk. agd thepequrins ithegcoating i with bV radéations  capabl e
of produci ng photographic imges. This type of water-based coating

| i qui d cont ai Altexgativalysdina recdiviag ldyee fdrirkeortiag sheets disclosddiid Jepamesnt and

| ow viscosity. and is used for producing a porous ink receiving |ayer by
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absorbent sheet to formthick coating using an application device such
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dryi ng the applied coat ryi ng or It drying.
However, in the case of Japanese Unexam ned Patent Applicatjon, .First
PUb | CaRBPINEK EEVige Eﬂzrsrsﬂ@bl,s foreq by apalung FicAARE AT cortgingie §1ﬁ or

recei vi 2;3 | ayer formed fromthe UV curable resin is unsatisfactory, and

t he bl ecdlimina sol pr ddikeos employed as thagecqsding sherly regeivinglayemdjosexpmplst er  or
the like. As a result, the resolution of the printed inage on the

recei vi nf alveyerbased peaning ligphcorgpridiag a pipiienc andis bindenasthepanaagses where a
phot ograph or the like is printed, a clear inmge cannot be obtained. 4
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Unexam ned
application target and used to form a porous ink receiving layer, then it is known that
inkjet printing onto this ink receiving layer using an inkjet printer is capable of producing
photographic images.

This type of water-based coating liquid containing alumina sol or the like has a
low solid content and low viscosity. and is used for producing a porous ink receiving
layer by applying much the coating liquid to the surface of a non-solvent absorbent sheet
to form thick coating using an application device such as a curtain coater, a wire bar
coater or a reverse coater, and then drying the applied coating by either natural drying or
hot air drying.

However, in the case of Japanese Unexamined Patent Application, First
Publication No. Hei 9-2453 80, the ink receiving capability of the receiving layer formed
from the UV curable resin is unsatisfactory, and the bleeding is prone to arise during
printing with an inkjet printer or the like. As a result, the resolution of the printed image

on the receiving layer is poor, meaning that particularly in those cases where a

photograph or the like is printed, a clear image cannot be obtained.



Pat ent Application, First Publication No. Hei 2-276670 and Japanese
Unexam ned Patent Application, First Publication No. Hei 6-270530

di splay far better ink receiving capability, making it possible to
gener at e phot ographi c i nages. However, although the water-based coating
| i quids used for form ng the porous ink receiving |ayers disclosed in
Japanese Unexam ned Patent Applicationd First Publication No. He

2-276670 and Japanese Unexam ned Patent Application, First Publication
No. Hei 6-270h3ébmtast, B poadpliheeckividlhners diseeed inphiege Undsamiged he
various application devices |listed above if the appFication target is in
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form ng a uni m coati ng across an annul ar - shaped application area, such
as that
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of application, the viscosity is overly low, nmeaning_ it is very difficult
to achi eapebility meeting Hpessiblaie sencedte phatogreahicimages. g‘IW%VI@r,sﬁJﬁhPH&}étthi ng
the type of screen printing and spin coating nmethods that have

convent i watt-bysddamating Bquitiousedrfonformingothe pous @l redeéisingdayerhdistlokel inQt her
application nethods capable of formng a coating on a disk surface

i ncl ude japan@ehAkxanSidddnesht iA? aRRncERst Paskadonath. Padi eit766p0hgat i on,
First Publication No. Hei 9- 82574, wherein an inkjet head that noves
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di sk being.used . to ensure leveling of the fil However,..because.thi s
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productivity is poor, and because the application takes a considerable
| engt h o#PRlicaon tanget dviad ray febrmipisheet formbesenpplifalion devices praywnspited v,
whi ch nakes leveling difficult to achieve. If an attenpt is nmade to
short en ta foemapgm wdfdrmosvatingresrosshammnnbarsbhdmtiappladatiopasd, sifchtdsehali sk nust
be raised, but this causes 5
found on the surface of an optical disk.
In addition, because the solid content in the coating liquid is approximately 20%
at the time of application, the viscosity is overly low, meaning it is very difficult to
achieve a smooth application of the coating on a disk surface using the type of screen
printing and spin coating methods that have conventionally been used for printing on
optical disk or the like.
Other application methods capable of forming a coating on a disk surface include
- a method disclosed in Japanese Unexamined Patent Application, First Publication No.
Hei 9-192574, wherein an inkjet head that moves relative to the disk is used, and a
coating liquid is applied to the surface of the disk to form a coating film, with the rotation
of the disk being used to ensure leveling of the film. However, because this method uses
a single nozzle for the application, the associated productivity is poor, and because the
application takes a considerable length of time, the coating liquid is prone to a loss of

flowability, which makes leveling difficult to achieve. If an attempt is made to shorten

the application time, then the rotational speed of the disk must be raised, but this causes



the coating liquid to nove due to the increased centrifugal force,
.causirng a deterioration in the uniformty of the filmthickness. Another
application nethod is described in Japanese Unexani ned Patent
Application, First Publication No. 2003-24559 1, which discloses a nethod
wherein a plurality of nozzles arranggd in a straight line are noved in
a straight line and used to supply a photoresist liquid to the surface

of a silheePathif 18fuid tdWdvé ShdioNte ﬁlc&éaged Ok fubhll ke, bﬁm\g%rdetaﬁarm&l

met hod such as th where a set of aligned nozzles are sinply noved in
a stral Ekhé Quﬁﬁﬁ 6l 1R <%Sequal guantities of an application
l'iquid, |on 0 a unrtormcoating on an annul ar-shaped

appllcatlontarg is essentially inpg ble, eve if the supply rate of
the applicati %O‘SFWP&C%"%’%&WQP? %fcné?dfnéﬁpaém @P@fﬁmlaffgl’?fea& i on cannot
be achieved. In addition, Japanese Unexam ned Patent Application, First
Publ i cat Applidstion, Bifx0 Publigaien Nii. 200»2455% , miidhodisaéseh emmithed wheneinfor m
coating on the surface of a disk by supplying a coating liquid to the
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aligned along the radial direction of the application region, and then
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filmexists, and that the thickness of, the final coating filmh
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application methods described above, even assuming a coating liquid of
uni f or m a hhifémessating oalzineaannulapehapsg lapplitation targetssiessantial lyfimpossidliesévent he
probl em descri bed bel ow can- still not be resol ved. For exanple, as shown

in FI G Z0We supplyeravedfahe bpsirdtion dfidds tormtolidd] shdappfiieenttapplitdidn
hydr ophobi ¢ surface 102 of an optical disk substrate 101 in a

subst ant ¢ @lhbbd adMkeved.

In addition, Japanese Unexamined Patent Application, First Publication No.
2001-179162 discloses a method of forming a uniform coating on the surface of a disk by
supplying a coating liquid to the annular-shaped application region on the disk using
nozzles that are aligned along the radial direction of the application region, and then
rotating the disk at high speed. However, the method disclosed in this application is
based on the premise of spin coating, and is unable to improve the shortcoming of
conventional spin coating methods, namely, the fact that the limitation for applicable
viscosity of the coating film exists, and that the thickness of the final coating film have
gradient across the radius of the disk.

Moreover, in each of the application methods described above, even assuming a
coating liquid of uniform thickness is able to be applied to the surface of the disk, the
problem described below can-still not be resolved.

For example, as shown in FIG. 20A, if a water-based coating liquid is applied to

the hydrophobic surface 102 of an optical disk substrate 101 in a substantially ring-



6 shaped pattern when viewed from above, then at the inner peripheral
region 103b and the outer peripheral region 103c, positioned at both the
radi al edges of the coating 103A relative to the central region 103a,
the coating liquid adopts a substantially circular arc- shaped formas a
result of surface tension, with the coating thickness gradually thinning
until contact with the surface 102 occurs. This tendency is particularly

mar ked Wighihe \Aheasi\ﬁfegs\héwe&ﬁaﬁqi ABGve, thH @ﬁﬁ%%ﬂ@%ﬂ@ﬁ@ya@e the

properties. reover, when the coating ATls ryi ng of

the inner_peripheral r.egi 103b an h ut ef. eri ral_.regi 103c
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cases, the drying and hardening of the surface portions of the two

per i pher &flatiegodhe centabieginndl 00pathe captinediquibadapis # pepstangally cranlandsegsed t o
the outside air, proceeds nore quickly than the internal portions.
Consequeshdped faisn the result bl swrfapenénsims with thdesating pleickydse peadualégibimsngl 03b
and 103c contract on drying, a phenonenon occurs wherein the |ow
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towards the central region 103 a under the effect of surface tension,
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| ayer 104..formed on drying.and_. hardeni ng of the ting. liquid displays
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peripheral region 104c fornmed at the radial edges of the l[ayer, which is
reduced Peophardlaegion 10Bepwepedsanore gyickhy thaa that afidechetrdliregipn A4 ass
gradually increases in a gentle slope fromthe inner peripheral region

104b and stittecased, ¢hie drgingpndraldeneg) afnhe hiface pomions of tHeawogetipbdral regioas
104a, neaning a uniformfilmthickness cannot be achieved. In such

cases, bgoavssd § 0%, Wherd thhcekNRIRuiGisRPoe8do el dlitsidd Bie, proctels prREd pher al
region 104b and the outer peripheral region 104c of the receiving |ayer

104, the qiumkly than the internal portions. Consequently, as the surface portions of these

peripheral regions 103b and 103c contract on drying, a phenomenon occurs wherein the
low viscosity coating liquid sitting inside the dried surface portions flows towards the
central region 103a under the effect of surface tension, causing a further reduction in thé
film thickness of the two peripheral regions 103b and 103c.

As a result, as shown in FIG. 20B, the receiving layer 104 formed on drying and
hardening of the coating liquid displays a film thickness of the inner peripheral region
104b and the outer peripheral region 104c formed at the radial edges of the layer, which
is reduced from that of the central region 104a, and the film thickness gradually increases
in a gentle slope from the inner peripheral region 104b and the outer peripheral region
104¢ towards the central region 104a, meaning a uniform film thickness cannot be
achieved.

In such cases, because the film thickness is reduced within the inner peripheral
region 104b and the outer peripheral region 104c of the receiving layer 104, the ink

receiving capability of these regions diminishes, meaning they are prone to be supplied



receiving capability of these regions dimnishes, nmeaning they are prone
to be supplied 7 with too much ink for the ink receiving capability
~during printing, which can cause the ink to bleed and nake it difficult
to achieve a clear printed i nage. The present invention takes the above
circunstances into consideration, with an object of providing a process
and apparatus for fornming an inkjet réceiving layer with a nore uniform
filmthickness and a flatter surface shape, which is capable of formng a
recei vi ngith @yenuchi ihk fexhe inkeeteiving capaelityi duginggpiakingj which @an esise thes
providing a disk wwth such a receiving |ayer forned thereon. D SCLOSURE

OF | NVENTk (b1fediRcR8Ie f QIffit Sl 1 £BiAR o ddrhinte@GRIageNg | ayer according to
a first aspect of the present invention i$ a process for formng a

i nkj et receiviyng | I . US| | |. i f rrayed. nozzl es. apply
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formng a.coating film and subsequently drying the coating film

conpr i siatgect pproxidingsa processand sgpaatusifer forminegn igkict recelyigigyendthdat i ng
liquid at the boundaries between the application region and the

non- applmeatindiorm édindhickusss agd e flatendurfaee siEpar whichys cdpableadAhtrsing tao
supply a substantially constant quantity of coating |iquid per unit of

sur f ace readidiag layeeaath eaf:elle!me_irﬁcue@iwngQabétiip@,Sas/Wém b iploRedia@R diskakition
region that has been partitioned off by the partitions, and then

fl attenisg,g? Q‘Sjé'c%ﬁfr‘;?ﬁ lag&afohﬂgd #HeFéH-nd portions by leveling, thus formng a
of- ¢

receiving [ayer nstant filmthickness across the entire application
region. Furthernore, an apparatus for formng an inkjet receiving |ayer
according to another aspect of the present invention conprises a
partition formng device, which forns ﬁartitions at the boundaries

bet ween the application regIP](%:LzQﬁpRﬁep Bﬂywlpé‘lati on region, and a

supply device, which uses a plurality of nozzles to supply only the
A process for forming an inkjet receiving layer according to a first aspect of the

present invention is a process for forming a inkjet receiving layer by using a plurality of
arrayed nozzles to apply a coating liquid to an application region on the surface of a disk,
thus forming a coating film, and subsequently drying the coating film, comprising the
steps of forming partitions for partitioning the coating liquid at the boundaries between
the application region and the non-application region, using each of the plurality of
nozzles to supply a substantially constant quantity of coating liquid per unit of surface
areato each of the supply positions within the application region that has been
partitioned off by the partitions, and then flattening adjacent coating liquid portions by
leveling, thus forming a receiving layer of constant film thickness across the entire
application region.

Furthermore, an apparatus for forming an inkjet receiving layer according to
another aspect of the present invention comprises a partition forming device, which
forms partitions at the boundaries between the application region and the non-application
region, and a supply device, which uses a plurality of nozzles to supply only the

substantially constant quantity of coating liquid per unit of surface area required for



substantially constant quantity of coating liquid per unit of surface
varea required for 8 formng a coating filmwith a predetermned film
thickness in the application region that has been partitioned off by the
partitions, wherein by supplying the coating liquid to the application
region fromeach of the nozzles of thedsupply device, adjacent coating
liquid portions are flattened by leveling, thus formng a receiving

| ayer offofipingtaaddatihp lfittn Wikth & redsemained SismithiRkedss in teapplidAidhiregion dgi on.
According to this above aspect of the present invention, the coating film
appl i ed i £ ; i i F=Yoll G4 i:ona f by
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up to the bhouyndaries forne t he partitions and | eakage of the.
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the partitions ensure that the coating |iquid adequately reaches the
boundar iRostiess are flattensd byclsvelng. thagferming pseqshane lypoef canstest M he dryi ng
of the boundary portions of the coating film proceeds nore quickly than
t hat of thivknesricraab theegyitionagdivatien egjpmr essed, and t he probl em caused by
the coating liquid fromthe boundary portions noving during drying and

causi ng vari ahc@iding tb fieis hbdvd dspéct kP8R préseht MQeR{dne el co8ling AIe ¥Spliead.
Mor eover, during application of the coating |iquid, because the coating
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only the quan I qui equire m a coati ng of a
predeterm.ned filmthickness is applied.to the .application region
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is flattened by a nutual |eveling effect, thus enabling formation of a
coat i ng #1d lgaksfze of ther enating linwidiomisidetbe applBation sgiemeandiegyevantedivent i on
does not require rotational spreading of the coating liquid, even | ow
vi scosi t Beanosd thegpattitipns d#sswathab theuseting liquidfaflequiachy teacliesrthe boundafies of
coating film wth no wastage of the coating |iquid caused by external
spl at t ertht @pplieatiodir&¢ide, the phenomenon wherein the drying of the boundary portions of

the coating film proceeds more quickly than that of the central region can be suppressed,

and the problem caused by the coating liquid from the boundary portions moving during

drying and causing variation in the film thickness can be effectively prevented.

Moreover, during application of the coating liquid, because the coating liquid
supplied by the plurality of nozzles is applied equally so that only the quantity of coating
liquid required to form a coating film of a predetermined film thickness is applied to the
application region specified by the partitions, the coating liquid supplied by each nozzle
is flattened by a mutual leveling effect, thus enabling formation of a coating film of
uniform film thickness. Because the present invention does not require rotational
spreading of the coating liquid, even low viscosity coating liquids can be used to
efficiently form a uniform coating film, with no wastage of the coating liquid caused by
external splatter to the outside.

In addition, because a coating liquid in liquid form is applied simultaneously

from the plurality of nozzles, formation of the coating film can be completed in a far



In addition, because a coating liquid in liquid formis applied
.simultaneously fromthe plurality of nozzles, formation of the coating
filmcan be conpleted in a far 9 shorter tinme than that required when
application is conducted using a single nozzle, and the problemthat

ari ses when those portions of the coatgng filmthat were applied first
start to dry naturally, either during the application step or during the

dryi ng Zsh@‘?g nrﬁé){h[%ﬁtthzﬁ'récéuféﬁ%{e%ﬁ?ﬁéa@l%h'lé‘gon%rucféﬁﬁ‘n‘éfﬁig’lgsirggle BQ&I% by can
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into the concave grooves suppresses referentlal drying of the boundary
por t i onsstast totdre netweallyn githdriduring the appppationssep 61 dumingfthe Aryingstep.ng | i qui d
during the drying step. Accordingly, the maxi num depth of the concave

gr ooves potentigl ¢ tarsaly wrifking 6r crackaguef thé fillAasdn spreddngel. as the film
t hi ckness of the coating filmformed wthin the application region

encl osed by tIHQT&gHSIE ¥ S RhE6Y, E‘c%ncth'@%g@c%s %ﬁ;ﬂ@fe%lﬁﬁsedaﬂ‘?ﬂéjﬁmngﬁ’sam' ty

of the coati exists at t ounda portions. At t very | east,

the filmith ckness L mat.th ncave grooves

the. i WThE R Buid AEPiEhIe e el Bttt g5 PG B e B Ene ™ ontave
groove, fromthe surface of . the coating filmto the bottom of the
groove, SPaYnHEdud thaldstupglied a&tfg@eﬁn@% BrOQVes SHPRIRSseS Rrefesentiah dryipg of ng
filmformed within the application region enclosed by the concave

gr ooves.the ppuralanapdrtiehs/of theeogsmgtfilin, end suppyessesidowef therapetingbqeidny ex
portions, and portions formed by applying an ultraviolet |ight-curable

conposi tdwingitie aryrpstex Aba@pdinglyNthetri@imatit depth of the coneave grddves iy
irradiation with ultraviolet light are preferred. The application region

for the GeRidulgsd: Itawvdlue%leﬁh ak BREEBEME HilNBikBES oY kS Ja BN £ Filh P65l ON
region, can be clearly defined by either the concave grooves or the
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the recelvin

adequate quantity of the coating liquid exists at the boundary portions. At the very least,
the film thickness of the coating film at the concave grooves, namely, the maximum
value of the depth of the coating liquid within the concave groove, from the surface of
the coating film to the bottom of the groove, may be at least as large as the film thickness
of the coating film formed within the application region enclosed by the concave grooves.
Alternatively, the partitions may also be formed as convex portions, and portions formed
by applying an ultraviolet light-curable composition in a convex shape, and then curing
the composition by irradiation with ultraviolet light are preferred. The application region
for the coating liquid, which represents the receiving layer formation region, can be
clearly defined by either the concave grooves or the convex portions.

In order to ensure that the coating liquid is applied to the receiving layer
formation region at a substantially constant quantity per unit of surface area, the plurality
of nozzles is preferably aligned along the radial direction of the disk, with the coating

liquid applied to the application region by relative rotation of the plurality of nozzles and



formation region at a substantially constantquantity per unit of surface
area, the plurality of nozzles is preferably aligned along the radi al
direction of the disk, with the coating liquid applied to the
application region by relative rotation of the plurality of nozzles and
10 the disk. In such cases, the perlgﬁeral vel ocity of the outer nozzles
is larger than the i nner nozzl es so the quantity of coating quuid

suppl i ed per unit time is preferabl, set so as to.increase with

i ncr easithg dtﬂ(stl%ﬁtcé“ apsninetnsePheial valoqiiy e dhe eyfer nozzlgsdetargss thandhf eve this
variation, the supply pressure may be adjusted at each of the nozzles,

al t houghinneinuzales,iand so e guaptityofmoetsgitiguidtsupplisdres anit of timeds prfidaldy npl v
increasing the surface area of the nozzle supply port with increasing

di st ancesepbPfdtotiieredsddiitd indieasiah dfanck sloBg eheradfd diré@ed@. dneder to t he
coatlng liquid supplied fromthe plurality of nozzles is preferably hel d

under ?e% M@Qm [RSadsh és@ux%n? Es"%é'ﬁ(at l‘floiS fd; to all of
gl P PR i ke A

t he noz romt e Sane y sour IS ena ‘ifons in

t he suppl ume t.o. ressed to extrenel Ievels and nsur es
a const a?rm‘ bglég@mt@nwﬁ? RRPPDGBREF R 219 GRSt F3]0e évélre%égcrm &b he
plurality of nozzles is fixed, and the disk is rotated on a central axis
whi | e t Harfapppies af thsrozsle supriti Poevith ineregsiar distange algpedheradial direetionot at ed
at a speed that is sufficiently slowto prevent the coating liquid from
f1 ow ng idpeefemwed. chadardihglyathefcoating lifad auseieddioah ithegplofalityhef mozales sy | i qui d
does not occur by the effect of centrifugal force, the problem

encount esRftri¥I¢ ReldRindeCPRhBilited SresbbRswithines Sipblietasie il REppliddabial opthel ds
up at the outer peripheral portions of the di sk, causing non-uniformty

in the [§ le&tf%'gfgféggﬁat ﬁgﬁ’;ﬂg sOQke. ?I e @Q{ﬂﬁé’cﬁﬁi}%ﬁsq uraui&’%ﬂ R%udfé‘ ot of

time during su e coating rom-t nozzles
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quant i ty, can ;géh;gmggﬁgghgrgt ed by 2l tering the installation density of
central axis while the application is conducted, the disk should preferably be rotated at a
speed that is sufficiently slow to prevent the coating liquid from flowing due to
centrifugal force. Because leveling of the coating liquid does not occur by the effect of
centrifugal force, the problem encountered when spin coater is used, where the coating
liquid builds up at the outer peripheral portions of the disk, causing non-uniformity in the
film thickness, does not occur.

The supply quantity per unit of time during supply of the coating liquid

from the plurality of nozzles can be set by adjusting the application pressure and the
nozzle diameters, although even with the same nozzle diameters, the supply quantity can
also be adjusted by altering the installation density of the nozzles. In addition, some
adjustment of the overall quantity of coating liquid applied can also be made by varying
the relative speed of movement between the nozzles and the disk.

The coating quantity per unit of surface area can be set more accurately for

smaller diameter nozzles, but if the nozzle diameters are too narrow, then the application



adj ustment of the overall quantity of coating liquid applied can al so be
‘made 'by varying the relative speed of novenent between the nozzles and
the disk. The coating quantity per unit of surface area can be set nore
accurately for smaller dianmeter nozzles, but if the nozzle dianeters are
too narrow, then the application | | dflficiency tends to deteriorate.
Consequently, the nozzle dianeter nust be set within an optinmal range,

i N accor éffiefencwiténds td detsricraes iGonsefuehtrg, theadzalgdiaiter tnwende sdiavishipph y
pressure applied to the coating liquid. There are no particul ar
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nozzl e dianeter settings and the coating |iqui quant settings
made in_accorda ce?'“vvi th tpe geqiudi red filmthickness, coating liquid

por t i ons PESHBF 2RYEA 18 e 04188 80221 es undergo mutual |eveling al nost

i mredi ately after application, although_ arraying the plurality of

y Ol
nozzl es in t hdheistare Bo prrgchaprestsiclions anthemambien pf pozziasiemplayedepravisied of
t he annul ar- shaped application region,, Mh adjacent nozzles physically
cont act i tigt forehe avezichdirmetensitiingsendshé capting liguid suppiyoduantitynsgttaggsinaat i on
of the coating liquid, thereby inproving |leveling. For exanple, in the

case whepfaof@&EE Withehd RYeked il thciielse dodtingMduM pHmERS s@pliad frokP - 100
~Lmis fornmed froman applied coating filmof thickness 1 (S)to 500 | Am

t he nozz j S 1 : dt Lt hi G a. om
0.5 to 5oayeci AREARriBikaiful bOUink ARLARERAAOT et BhflicibE dAEo
positioned acrgss .the entire wgdth j.n a .substantially.radial direction
oy conpPTeRnERpIRERh G nozeien th B Shlck Piell o almtu B, Fetithe "o
anot her plurality of nozzles may be arrayed al ong anot her_  radi al
di r ect i oRf thscaaprlgr-shapsd applicatipn EKei0me Vath adbasspbnqzglesphyscalyecontaciipg ppge of
nozzles, and the nozzle array may even conprise a plurality of nozzle
| i nes t hanotbs, davilitates Wiguid mixing follpwingappbeatwh afftiee chatingiliqud, thedé s
f ashi on.
improving leveling.
For example, in the case where a receiving layer with a dried film thickness of 20
to 100 pm is formed from an applied coating film of thickness 100 to 500 pm, the nozzle
diameter can be suitably selected from within a range from 0.5 to 5 mm.
In the coating film forming device, the nozzle array positioned across the entire
width in a substantialty radial direction may comprise only a single line of nozzles,
although a separate line of another plurality of nozzles may be arrayed along another
radial direction located at a certain angle of separation from the first line of nozzles, and
the nozzle array may even comprise a plurality of nozzle lines that extend outward from
the center of the disk in a radial fashion.
In another example of an application process using a plurality of nozzles, the
plurality of nozzles may be arrayed across the entire application region, and application
may be conducted without any relative rotation of the plurality of nozzles and the disk.

In such a case, because the plurality of nozzles is arranged, for example, in a honeycomb

type configuration, the coating liquid can be supplied from each of the nozzles with the



I n anot her exanple of an application process using a plurality of
nozzles, the plurality of nozzles may be arrayed across the entire
application region, and application my be conducted w t hout any
relative rotation of the plurality of nozzles and the disk. 1In such a
case, because the plurality of nozzle$2is arranged, for exanple, in a
honeyconb type configuration, the coating liquid can be supplied from

each of ﬁohglegl@xmhe%umc_telbftth@a%;aicaﬁ@fmlrg& @il E4ed cikérfingQtaibniyState,
application target facing each other in a stationary state, and

fol |l ow I i ' fd ni f [ t.0h KRGS RAC be
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to be ved, a recejving. |layer. —of _.gogod precisi,on,.can be forned easily,
and i t HRCRAse SREHEF TRERGZEIESapor theApPlingion arestinsadip 65 Moyt #iFcanedarer
either a cutting device that forms concave %roovqs or a convex portion
f or mi ng dd@epd precisian gasrhesforped essilpond witlkinatshori@epod afitimg. porti ons of
the application region can be used. Alternatively, partitions conprising
ei ther concaAsthgparitian formingrieeicepeither o osttingylebiee fioun f@thsadneavel nt egr a
part of the disk, during manufacture of the disk. A disk produced using

a procesgofNesdP RS RSP TG 88iEdRatoBRE Bon Ve RM Rt tHeWHRAHASS
partitions such as concave grooves funned at the boundary portions” of the
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has bee partitio these partitions. ion ocess of

the present invention can be widely used for |ow viscosi oatin
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viscosity coating |iquids, which although displaying favorable |eveling
char act enanpfaciarepf éhaudislii t ed to printing using screen printing
techni ques. The viscosity of the coating |liquid should be set with due
consi der at i onAdiskgrodwed usingiangoeess bahpparaupadcprdihg tdihe posentrigvertiogui d
fromthe nozzles, and ensuring favorable Ieveling, although the viscosity
val ue i Scomprises partitions such as concave grooves formed at the boundary portions of the

application region, and a receiving layer formed within the region that has been

partitioned off by these partitions.

A production process of the present invention can be widely used for low

viscosity coating liquids, and is ideal for forming uniform coating films using low

viscosity coating liquids, which although displaying favorable leveling charactenistics are

unsuited to printing using screen printing techniques. The viscosity of the coating liquid

should be set with due consideration given to ensuring a stable supply of the coating

liquid from the nozzles, and ensuring favorable leveling, although the viscosity value is

preferably within a range from 10 to 600 mPa-s, and even more preferably from 20 to

100 mPa-s, and most preferably from 25 to 75 mPa-s. Furthermore, the leveling

properties of the coating liquid may be further improved by the addition of additives such

as silicon or the like. - -

A coating liquid used in the present invention preferably comprises a solid

content of no more than 25% by mass, and coating liquids in which the solid content is



preferably within a range from 10 to 600 nPa-s, and even nore preferably
from20 to 100 nPa-s, and nost preferably from25 to 75 nPa-s.
Furthernore, the leveling properties of the coating |iquid my be
further inproved by the addition of additives such as silicon or the
like. A coating liquid used in the prd8ent invention preferably conprises
a solid content of no nore than 25% by mass, and coating liquids in
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desirable. Furthernore,” formation of the inmage on the receiving |ayer

pr ef er ab) se h tvp ter,- based. ink t,are. i
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preferably a water- bhased coating |iquid. tExanpl es,.of suitable

wat er - badbWidggaeadgsen gurend kel reepadings @ thg seetngliquidity preferailyya water-
conprising a pignent and a binder resin that are used for form ng porous
i nk reckased neptingymusd. and wat er - based coating liquids conprising a
hydrophilic polymer that are used for form ng swelling type ink

recei ving | ayBksmpled of fii@bReSAEL-Pdst®BoatinBiduishcluby daRpbhddcor@hg/ mer "
refers to a high nol ecular organic material that contains a hydrophilic

group w {i?@igs I:(f}g?lﬁ?llégg glg%eﬁ LY ié)glgrbremiﬂéﬁ airéufé-déf&te orfll trﬁlgsdiggn wat er,

ina se nmu tate, or een di sperse rou dition
of an emulsifier. Water- s quge ol ymers can .be used as.the hydrophilic
pol yrer  TeFRHE TR 150 i A o g T R ErSRE A B BN
bi nder resins hydrophilic resins, or water-soluble palyners used, and
convent i disaised frsdemming sprlimenyRe ink Aerehiipglaverspily Hin descripien, thteBn nder
resins, hydrophilic polymers, and water-soluble polynmers that are used
i n convehydoophilicpaymeg'sefeantolzehigh dellscubgyprgamek materinhthgecantmesa where t he
pignment is an inorganic pignment and the binder resin is a water-soluble
resin, higogiifie gtqupobitiinéhgmekenlar structurt, whichigeifles HiselieEiehater, in a
favorably. In a swelling type ink

self-emulsified state, or has been dispersed through the addition of an emulsifier. Water-

soluble polymers can be used as the hydrophilic polymer.

There are no particular restrictions on the types of pigments, binder resins,

hydrophilic resins, or water-soluble polymers used, and conventional inorganic pigments

and organic pigments, and the binder resins, hydrophilic polymers, and water-soluble

polymers that are used in conventional coatings can be widely applied. In those cases

where the pigment is an inorganic pigment and the binder resin is a water-soluble resin,

the effects of the present invention manifest extremely favorably. In a swelling type ink

receiving layer, the receiving layer itself absorbs the ink, and either swells or dissolves,

thereby adsorbing the ink within the receiving layer. In contrast in a porous ink receiving

layer, the ink is accommodated within spaces that exist between the fine particles of

pigment. In terms of ink receiving capability, porous ink receiving layers are preferred.

A porous ink receiving layer comprises mainly a pigment and a binder, and

suitable pigments include not only alumina, but also silica, boehmite, synthetic fine

particulate silica, synthetic fine particulate alumina silicate, gas phase synthetic silica,



receiving layer, the receiving |ayer itself absorbs the ink, and either
~swel l's or dissolves, thereby adsorbing the ink within the receiving

|l ayer. In contrast in a porous ink receiving l|ayer, the ink is
acconmodat ed wi thin spaces that exist between the fine particles of
pignent. In terms of ink receiving capdbility, porous ink receiving

| ayers are preferred. A porous ink receiving |ayer conprises mainly a

pi gnent siiv-dubiinroempaoaitel parsicles adelotite) ngmendsoniel droke mixierals) heidellitei na,
but also silica, boehmte, synthetic fine particulate silica, synthetic

fine pardthedihihdaRl 4gbiife Slobb ffrRral g 3eciBAR oS RARKI SisVantifogrobd

silica-al um na conposite particles, zeolite, nontnorillonite —group

m neral s_. bei l,i .. gro m neral s onite grou inerals, hectorite
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snmectite _group mnerals, bentonite group mnerals, calcium carbonate,
magnesi (FRIGHRISaHonate, BRERSSIHD SeAbpaate, calrawn siitatg) basugn sulfate Aty de,
zinc oxide, zinc carbonate, alum numsilicate, calciumsilicate,

magnesi wmidg, zincaiede, zkmalarbonatea hlumimbro silivatehyalciatresiligdte, shagnepingneheas,
urea resin pignents, cellulose particles and starch particles. O these,
silica, Jablif] tak, akinihg BydhkpRatiCHBRRAIS! @rePadsin Fighfents, BARNGBeRrtickdd gas
phase synthetic silica are preferred, and of these, boehmte

(A1203. i Qdearf patticle bf@esie,ssifi&?gfun{iﬁé)@lfcg%gﬂxilﬁlwgh?gﬁié@éagtags absorpt i on

and dye i xati The average pdre radius o e po récei ving

| ayer i ef.erab Wit hi n range from3 to 2 [m an st preferably
ftom5 tsbod%égmﬁn%ndagﬁ Hhﬁ%e 5618 tl\%ﬂ%ﬁ\?"? %rré}e&egf @dﬁ%{tbes\m ?‘?‘#‘HH% range from
0.3to 2.0 cm g, and npst preferably from0.5 to 1.5 cm3/g. Wen a
dried cddtiQrifi@h T4 1o drihtiiderloiom thoWEWRRINES funkabsormiion andid¥d cont ent
of no nore than 20% boehmte in particular provides an efficient
f or mat i dixagfona plurality of pores in the thickness direction of the
filnmduring the drying step. In addition, the

The average pore radius of the porous ink receiving layer is preferably within a

range from 3 to 25 nm, and most preferably from 5 to 15 nm, and the pore volume is
preferably within a range from 0.3 to 2.0 cm’/g, and most preferably from 0.5 to 1.5
cm’/g.

When a dried coating film is formed from a coating liquid with a solid content of
no more than 20%, boehmite in particular provides an efficient formration of a plurality of
pores in the thickness direction of the film during the drying step. In addition, the
viscosity of boehmite increases rapidly as the solid content of the coating liquid is
increased, meaning the application must be conducted using a coating liquid with a
sufficiently low solid content. Accordingly, the process for forming a receiving layer
according to the present invention is ideal.

The binder resin may use water-soluble polymers, alcohol-soluble polymers or
water-soluble resins such as a mixture of these polymers, and suitable examples include
starch or modified starch, polyvinyl alcohol or modified products thereof, styrene-

butadiene rubber latex, nitrile-butadiene rubber latex, hydroxy cellulose, hydroxymethyl



viscosity of boehmite increases rapidly as the solid content of the
coating liquid is increased, neaning the application nust be conducted
using a coating liquid with a sufficiently I ow solid content.
Accordingly, the process for formng a receiving |layer according to the
present invention is ideal. The binderlSresin may use water-sol ubl e

pol yners, al cohol -sol uble polynmers or water-soluble resins such as a

m xt ur e cdlluldseglpahylislidand psliatabicacrixamplyasrylanidéd ©f thésatigch or
nodi fied starch, polyvinyl alcohol or nodified products thereof, styrene-

but adi engoes thildoripfibh! bdeBaRheghesns ieAREH rdedirex ravBy Itk

cel | ul ose, hydroxynet hyl cel I ul ose, polyvinyl pyrrolidone,

pol yacrylic acid qr pol yacryl agi de, t hese. i exanpl of .this

fosor pt st cnd suf b hace e 46 o b U5 Falthoy SE AR b ale &
absorption and water resistance, the use of polyvinyl al cohol or nodified
pr oduct sthexeqbisgueferredy dbe gransidy ofrthe binder resinis prefexsblpvigra rapgs fomd
preferably within a range from1l to 100 parts by mass per 100 parts by
mass of tohld0gfacts byremdss pere D Qppagtsdorytmasa o thefotententened pigmest, td Giangtes s by
mass are even nore desirable. On the other hand, exanples of the types of

hydr ophi frbg Rl 0 WES YmABLES evenGhotbldesipdle/mer s that can be used in
forming a swelling type ink receiving |layer include water-soluble

synthetic pol ¥iefs oG EchhAs lﬁﬂ@ﬁhé B 0P Lifik 861 gg#gg L hereof,
conpletely or part?any sé%onl red po S?ﬁy*wg?@%ﬁoﬁ,y%% I iégepolyvinyl
al cohol , t.hyl ene vjnyl al cohol ol.yvi nyl.,. ral.i done, . pal yal.kyl ene
oxi e, pIISHE PP Rralbat G bR YL fonie HBE beg s frspieleYdidndudg
nat ural water-sol ubl e ﬁolyners such as gelatin, nmodified gelatin
starch, Wa@rspleblesyathelc pelymernsuch 3y Beeshane £esn Ar medHiedipsedustnthersel. casein
or nodified products thereof, and derivatives of these natural polyners,
as wel | emnpletely o mestialljesaponificd pslyyinyh alsshetemiegdifiedgiolyntimd @lcobolhy |
cel l ul ose, carboxynmethyl cellul ose, hydroxyethyl cellul ose,
hydr oxy pethplehe eyl tlcolsd, pdlydnokypradidghe, pelyaiiylarl dxide) pelyaafthmide, or
derivatives of these polymers, as well as natural water-soluble polymers such as gelatin,
modified gelatin, starch, modified starch, casein, soybean casein, modified soybean
casein or modified products thereof, and derivatives of these natural polymers, as well as
cellulose derivatives such as methyl cellulose, ethyl cellulose, carboxymethyl cellulose,
hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methyl cellulose, and
nitrocellulose. Of these, urethane resin or modified products thereof, polyvinyl alcohol
or derivatives thereof, polyvinyl pyrrolidone or derivatives thereof, polyacrylamide,
cellulose derivatives, and gelatin or derivatives thereof are preferred. These hydrophilic
polymers and water-soluble polymers can be used either singularly, or in mixtures of two
or more different polymers.
In this description, a modified urethane resin refers to a urethane resin that has
been converted to an aqueous form, and describes either a polymer-in-which a

hydrophilic group has been introduced into the principal chain within the urethane

skeleton to make the polymer self-emulsifying, thus enablling stable dispersion within



nitrocel lul ose. O these, urethane resin or nodified products thereof

pol yvi nyl al cohol or derivatives thereof, polyvinyl pyrrolidone or
derivatives thereof, polyacrylam de, cellulose derivatives, and gelatin
or derivatives thereof are preferred. These hydrophilic polyners and

wat er - sol ubl e pol yners can be used either singularly, or in mxtures of
two or nore different polyners. In tAPs description, a nodified urethane
resin refers to a urethane resin that has been converted to an agueous
form andatelesca nistisaneiredie water plddpgreton produdeddly dispengion oqithianiextegnalup has
been introduced into the principal chain within the urethane skeleton to

nmeke t heep@bifieEr Ashhst eHase Shddifi&DuretiaHS r&NRDLI NemMELAPIG tPheSREMSI on Wi t hin
16 water, or a urethane resin water dispersion produced by dispersion
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or pol yester-based p Iy8I and an aliphatic isocyanate are preferred. In
addi t i on'SY2pH@arsdIgieEeddescri bed above, a swel ling type ink receiving

| ayer may al so contain, where necessary, fromO0.05 to 10% by mass of a
pi gment r el atlmaddition to e palypmendescheeduatioyars swetkingihipe snlofeceivingdbyas

pi gnents include the sanme pignents as those described for porous

recei Vi ngay aly€ tontain) Waereatbdedshmye fromad0f ks DO Syadss df b pidrhent r¢lktivestoei Vi ng
| ayer where necessary, and exanples of such additives Include hardeners,
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agents, coloring dyes, a oring pigihents. In the cas por ous

receivingwgg%ggﬁmdt e effeq& R%jhﬁrg%ners is particularly significant in
the recerving 1ayer PEPHAITEN & &) as any coating fil m defects such as
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drying step followi ng application of the water-based
examples of such additives include hardeners, leveling agents, antifoaming agents,
thickeners, fluorescent whitening agents, coloring dyes, and coloring pigments. In the
case of porous receiving layers, the effect of hardeners is particularly significant in the
receiving layer formation step, as any coating film defects such as cracks that develop as
a result of distortions in the layer, which can be caused by volumetric shrinkage on
evaporation of moisture in the drying step following application of the water-based
coating liquid, can be suppressed by gelling at an early stage of drying step. In those
cases where polyvinyl alcohol is used as the binder resin, boric acid or borate salts are
very effective as hardeners.
In the present invention, the thickness of the ink receiving layer provided on the

surface of the disk may be selected in accordance with factors such as the ink absorption,

the strength of the coating layer, and the intended use for the layer, although typically,
layers with a thickness of 2 to 80 pm are used. If the thickness of the coating is less than
2 pm, then the ink receiving layer is unable to function effectively as an ink receiving

layer, whereas in contrast, if the thickness exceeds 80 pum, there is a danger of a



coating liquid, can be suppressed by gelling at an early stage of drying
step. In those cases where polyvinyl alcohol is used as the binder
resin, boric acid or borate salts are very effective as hardeners. In
the present invention, the thickness of the ink receiving |ayer provided
on the surface of the disk may be selected in accordance with factors
such as the ink absorption, the streﬂ@th of the coating |layer, and the
i ntended use for the layer, although ty pically, layers -Aith a

t hi cknesdetariorati¢éroindBe franspasmey aaé dtrerigth dfthe ldyiec land an indredshe likeldtaod @fi s
less than 2 [im then the ink receiving layer is unable to function

ef fecti vghdksafevaldpingkin HIRCRVM. NWithindHE hboWhBIcRAGs irﬁ;@,omrr@&;ving faybRie
t hi ckness exceeds 80 |im there is a danger of a 1 deterioration in the

transpare ngd str h.of the |ayer, and an Increase j kel i hood of
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recei vigtg layers wth a thickness of 10 to 50 Itrn are _even nore

pr ef er r e masH desinpbles Tdte messtod throdriedipoating filnwés preferabe vithim engTfemass

of the dried coating filmis preferably within a range from 2 to 80 g/ M

, and eV $hgkn’pasd eveahhyrefpreferadly from 20 tg/70Ry/m? and nmoss preferablgrfaioh $0f r om
30 to 50 g/n2. The filmthickness of the applied coating liquid is

typi cal 11 5 ¢/8?8 Thie 188 thithess Of thd¥p ﬁé& Eshtihiz Niduld ik W%ﬂ@,zx fdePemed Mgt On

the solid content concentration of F e coating liquid, "and the nass of

the coatdnige blgu il ik SRbLYE BN 163008 (BMABLR oF IR Ghithe.

Fol | ow ng sup € coa ntire app I on Tegion
and forpation of a coating fil a leveli step for flatteni t he
oat i ng Kaih Byithe Bt ohige ContreataBhism by RhiRarapen boPo Al el
desired. By including a step that uses this type of |eveling device,
flatteni ng of Febeviogaupply of thesaating bauid épdigcensiee saplicatqrsieRipn aadd wi t h
favorabl e results. Drying of the coating filmis preferably conducted
usi ng a foembiiogofizveoatmg fdos atlevehiag step der fierhingtthe calitmlg, filmsbyngnparting
tenperature gradient that falls gently fromthe

vibration to the film may be introduced if desired. By including a step that uses this type

of leveling device, flattening of the coating film can be conducted more easily, and with

favorable results.

Drying of the coating film is preferably conducted using a heating device
positioned underneath the disk, using a temperature gradient that falls gently from the
inside edge towards the outside edge of the coating film. By using this type of drying
operation, the phenomenon in which a film forms on the surface of the coating in the
early stages of drying, and vapor from the inside of the coating film then bursts through
this film, causing irregularities in the surface of the coating film, can be prevented, and

because this process also allows better prevention of wrinkling or cracking of the coating

film during drying, an inkjet receiving layer of superior flatness can be formed.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 1s a plan view showing the essential components of an apparatus for

forming a receiving layer according to an example of the present invention.



i nsi de edge towards the outside edge of the coating film By using this
type of drying operation, the phenonenon in which a filmforns on the
surface of the coating in the early stages of drying, and vapor fromthe
inside of the coating filmthen bursts through this film causing
irregularities in the surface of the coating film can be prevented, and
because this process also all ows bet t & prevention of winkling O
cracking of the coating filmduring drying, an inkjet receiving | ayer of
superior fl at K32 sanibgamhohowing BRItz DESCGRI T fON BRI NEHENDRAYINGSsEh G, |
is a plan view showi ng the essential conponents of an apparatus for

form ng adiskeebsvdattg | ayer according to an exanple of the present
invention. 18 FIG 2 is a diagramshowi ng a cutting device used for

form ng conca VY ' ' e ' ' 3 oW ng
concave gr oovgﬁégj:){g?dccg?g%ﬁl S#%ﬁé@@%?%@g%f%dgﬁ%m’sﬂ% }ae?-f a%ghglgﬂcg?i ng
liquid int Ofn‘)he concav rooves. FIG 4 is a perspective view show ng a
coati ng VP f‘?‘fflrﬁoﬁﬁn%lgg‘i%éémpdﬁe SRV B §O¥CS-wat er - based coating liquid to
a region between the concave grooves. FIG 5 is a diagram show ng the
supply ports BIG.this anszseetve viewm shawing senajing didwmi fommisl dapice o ying-a F| G
6 is a side view showng a vibration device for leveling a coating film

f or med owater-Basid.cohtifg liguidits aaegibmbetweemvtlaf concpleagreovesat ers with the tray
removed, and FIG 7B is an explanatory diagram showi ng the plate heaters

and associ at efidepiser dig@aht dobaiSthe Slfply Poits oPtheindeF188TrSMAKE BepAy di Sk
press used for suppressing deformation of a disk positioned on top of a

aiur face Q&géeeghp“gl Gr8 hg a flowchart showi ng the processing steps wthin
process r-rormng a

FIG. 6 is a side view showing a vibration device for leveling a coating film
formed on a disk.

FIG. 7A is a plan view of a plate heaters with the tray removed, and FIG. 7B is an
explanatory diagram showing the plate heaters and associated heater controllers.

FIG. 8 is a diagram showing a disk press used for suppressing deformation of a
disk positioned on top of a surface heater.

FIG. 9 is a flowchart showing the processing steps within a process for forming a
receiving layer..

FIG. 10A is a diagram showing a water-based coating liquid applied in the form
of droplets, and FIG. 10B is a diagram showing the state following leveling.

FIG. 11A through FIG. 11C are diagrams showing the receiving layer formation
steps for a disk, wherein FIG. 11A is a partial longitudinal sectional view showing the
disk prior to application of the coating liquid, FIG. 11B is a partial longitudinal sectional
view showing the disk following application of the coating liquid, and FIG. 11Cisa
partial longitudinal sectional view showing the disk following drying treatment.

FIG. 12 is an enlarged sectional view of a disk according to an example of the

present invention.



receiving layer, FIG | OAis a diagramshowi ng a water-based coating
liquird applied in the form of droplets, and FIG | OB is a diagram
showing the state following leveling. FIG | | Athrough FIG | | C are
di agranms showi ng the receiving layer formation steps for a disk, wherein
FIG | 1A is a partial |ongitudinal segtional view show ng the disk
prior to application of the coating liquid, FIG | | Bis a partial

| ongi t udi nal i“f’@tifﬁ% Cfn};élr%é’éi %Efl?%é'i'giew&f lE S6nda0k R)\Mveghmg PRy jgn of

the coating liquid, an is a partial Fonglitudin sect1 onal

vi ew show ng jsk followng drying treatnment. FIG 12 is an enl arged
sectional v efdtar s et e Rl b S aneive diedve Aol e 0 o
invention. 19 FIG 13 is an enlarged sectional view of the concave
groove shohmadifigd gample. FIG 14 is an enlarged sectional view showing a
concave groove according to a first nodified exanple. FIG 15 is an

enl arged sect Fd@Gal5 isiaavers iged secti@ngloied gkowingavw@nedeqrod vetactarding tseacond
nodi fied exanple. FIG 16 is an enlarged sectional view showi ng a concave
groove ac&Oh@nfifiQ &anigle.rd modified exanple. FIG 17A and FIG 17B are
di agrans showi ng a nodified exanple of a partition formng device,

wherein FIG | L cat ] t .and. F 1 S .
't avi ol et 1ot T Rri PlleR sk e Ry deghise AR iU o
nodi fi ed exarrp{j/ig_legf the nozzle supply ports of a supply device. FIG 19

is a per §pcpp CXYFRI% showi ng t he essential Conponents of anot her

exanpl e of a sugpl%/ devi ce. .
FIG. 17A and FIG. 17B are diagrams showing a modified example of a partition

forming device, wherein FIG. 17A shows an application step, and FIG. 17B shows an
ultraviolet light irradiation step.

FIG. 18 is a diagram showing a modified example of the nozzle supply ports of a
supply device.

FIG. 19 is a perspective diagram showing the essential components of another
example of a supply device.

FIG. 20A and FIG. 20B are diagrams showing a conventional process for forming
a disk receiving layer, wherein FIG. 20A is a partial longitudinal sectional view showing
the disk following application of the coating liquid, and FIG. 20B is a partial longitudinal

sectional view showing the disk following drying treatment.

BEST MODE FOR CARRYING OUT THE INVENTION
As follows is a description of preferred examples of the present invention, with
reference to the drawings. However, the present invention is in no way limited to the
examples presented below, and for example, suitable combinations of individual ~ -

elements of the various examples are also possible.



FIG 20A and FIG 20B are diagrans showi ng a conventional process for
formng a disk receiving |ayer, wherein FIG 20A is a partial

| ongi tudi nal sectional view showing the disk follow ng application of
the coating liquid, and FIG 20B is a partial |ongitudinal sectional

vi ew showi ng the disk follow ng dryi n@0t reat ment. BEST MODE FOR CARRYI NG
QUT THE | NVENTION As follows is a description of preferred exanpl es of
the present inygekdfles ¥ thb préshtahPéfiRnlare aés@ritdé@wiﬂgﬁ}e f5RMRMRIof at he
present invention is in no way limted to the exanples presented bel ow,
and for I.t.abl e ' ' i-ndi wi I e 0 he
vari ous g@)@gfr%{]@g y%;gél %‘I(lsp Z‘C%gds‘% Eﬁaaed 8%8'@ (i)él’ﬁkgﬂle%f\gé%p %stooP:j bt Eg{}%'?%hsgln '

i nvention_are described using the formation of a receiving |ayer on an
opti cal d3sk as an exanple, with reference to FIG 1 through FIG 13. An
optical disk 1, which functions as an optical information recording

medi um ont o whincdptizalrdigel wWinigh fienctions as dnooptisdl indrmptian regopding medivinpr
formng a receiving |layer according to the exanple of the present

i nvent i 0Bntoiwhidh b Y¢eDahg Hiyer isdbrnydddingtinsdppafabis fox fornligg a feceBgNayém FI G
12, this disk conprises a ring-shaped disk substrate 2 forned froma
pol ycarb r P : : J; : an, nio tion
Facor di mo e Rl Ry B o R R I ¢
information reqgording.l r conpyises .a surface wihth,a seri of

T egul aPREVREaR SRR 2 SOk SRRPr GG SnEt A RaRTEI: L e

i ke, which has been coated with a refl%ctive fil g\geformed froma thin

metal fi FoRMeAEmaPolicaborgisspbsirate (PG LbFRR) HHELHe BRI of
this information recording |ayer 3 using an adhesive. A playback Iight

beam i s recosdingiaydr 3 srioomehen ghe furfase daghthinsubstrater Tdhis infgmadipnof t he

di sk substrate 2, and the reflected light beamfromthe information

r ecor di ngedopdieg layet 3 comprisaseairfadniwithla seeeseofiimegulibatiey ofapproximately 0.1
pm, formed using a stamper or the like, which has been coated with a reflective film
formed from a thin metal film. Another disk substrate 4 is then bonded to the surface of
this information recording layer 3 using an adhesive. A playback light beam is irradiated
onto the disk through the other surface 2b of the disk substrate 2, and the reflected light
beam from the information recording layer 3 is then read. An ink receiving layer 5,
produced by applying a water-based coating liquid and then drying the coating film, is
provided on a print surface 4a disposed on top of the disk substrate 4 positioned on the
opposite side of the disk 1 to the information reading surface 2b. This ink receiving layer
5 is formed, for example, from a porous material, and functions as a thin layer for
printing, which accommodates an ink supplied from an inkjet printer or the like in the
pores of the porous material, enabling the display of a clear image or textual information.
The print surface 4a of the disk substrate 4 is a hydrophobic surface. Concave grooves

6a and 6b are formed at an inner peripheral boundary poition and an outer peripheral

boundary portion respectively of the print surface 4a, and the ink receiving layer 5 is



produced by applying a water-based coating liquid and then drying the
'coating film is provided on a print surface 4a disposed on top of the
di sk substrate 4 positioned on the opposite side of the disk 1 to the

i nformation reading surface 2b. This ink receiving layer 5 is formed,
for exanple, froma porous material, &ld functions as a thin layer for
printing, which accommpbdates an ink supplied froman inkjet printer or
the | i kefdrihell Bathid He@Snolhr-bhed @riatSuriiat @a pattitiosabbifibyghésaeofiép! ay of a
clear image or textual information. The print surface 4a of the disk
substr at g 4visSeLarddVgly ophobi ¢ surface. Concave grooves 6a and 6b are
formed at an 1 nner peripheral boundary portion and an outer peripheral

boundary portion respectijvel. f t Lnt .surface 4a, and. the_ink
ooeivi g1 nydBe waetSSed qogiife St FioRl bRk Siras i ccihing B0 R ortine ace
4a partitioned off by these concave grooves 6a and 6b. The water-based
coati ng theduk EPCSWEIF@%WT%@@P@HE}C% conengclbatid rrsponsile dorf formingrthe Aged t he
ink receiving layer 5 is an aqueous coating liquid responsible for

form ng inkeechiviad layenls, aneldaithe exgprilyesf the preeht inventien,aleacriptions afe t he
present invention, descriptions are provided for both a water-based

coating plodtitied fbPboth AWatETbBed 8614 lighkd fof FSHNANS pbANS ink rebéivily 1BRS, @
pi gnent and a bi nder resin, and a water-based coatpl ng liquid for Tormng

a swell t 1@% i, Egg r i.ch gr E%’ r or
2 vt or - SRS HichGRE LA kA na AR A% SBEEIRRN ol Pl
formed in the print surface 4a of .the I sk bstrate 4 have a
subst ant PP inerial b alay o o0ty es 2By SraRI P TR OB AP
sectional view of FIG 13, wherein the inside edge of the V (on the side
of the iﬁﬂynﬁéceiving | ayer 5) drops down vertically, and a sl oped
surface is then fornmed that rises up towards the outside edge of the V.
The w dt h Wi in BIG.ad;, dle adncactgroovesdacnd bk fompdin theprinttshefacpénofiths
produced by the concave grooves 6a and 6b can be set in accordance with

disk substrate 4 have a substantially V-shaped cross section, as shown in the longitudinal

sectional view of FIG. 13, wherein the inside edge of the V (on the side of the ink

receiving layer 5) drops down vertically, and a sloped surface is then formed that rises up

towards the outside edge of the V. The width W in a radial direction, and the depth d of

the openings produced by the concave grooves 6a and 6b can be set in accordance with

the desired film thickness and the viscosity of the coating liquid, although in the optical

disk 1, the width W is preferably set to at least 300 pm, and preferably within a range

from 300 to 400 pm, and the depth d is preferably set to a value of at least 150 pm. The

present invention is, of course, not restricted to these ranges.

If the width W is less than 300 pm, then not only is the coating liquid unable to
flow satisfactorily into the concave grooves during application, but also if air becomes
entrapped within the concave grooves 6a and 6b, then it is unable to escape upwards, and

becomes trapped inside, meaning that in the subsequent drying, there is a danger of this

entrapped air expanding and bursting, leading to the formation of residual burst marks on



the desired fil mthickness and the viscosity of the coating Iiquid,
-although in the optical disk 1, the width Wis preferably set to at

| east 300 m and preferably within a range from 300 to 400 m and the
depth d is preferably set to a value of at |least 150 m The present
invention is, of course, not restrictéd to these ranges. If the width W
is less than 300 m then not only is the coating liquid unable to flow

sat i sf acthersutfiicd éftthe ifkereCaNiRA Ry el 5 O PesreslIt, itgwalIR W eaprefepablPuf al so i f
air becones entrapped within the concave grooves 6a and 6b, then it is

unabl e t @,@3LAPS I RRLER thankk c&ﬁﬁ%ﬁﬁﬁldtcraﬂgﬂﬁdsdtﬂﬁfc%ly 'i'fﬁ@gﬂer}g)ntzmt in

t he subsequent drying, thereis a ger entrapped al r expandi ng

and burstin t he on of ual bur st rks on 22 the
Ui face BOOkOT TG Hoabs amhgr PR aiagte ns Rl B erofiis e P (ptiaps
preferably of sufficient size to ensure that the coating liquid can flow
sat i sf acPuf ilf fheiwitdth Whexceedscdfaim.gherothere isa charreghat thagoriops atheredhobl es
entrapped inside the grooves are able to escape out. If the width W

exceeds @6Kalt gidd@es ArbE6enddSwitl Lebamie 8bvidatly vixebleOdrid cdnseqilestl £ tHeRgdth
concave grooves are formed will becone obviously visible, and

conse_queg&%)s\éqrgfg?ab%%&xc%qﬁlsQ,raﬁlfeerabI y not exceed this value. As
oW

descri be e coating liquid preferably conprises approxi mately

o 1 hose val ugs Jefatioe alap ¥ SoRlng 8%208%}%{3& A Pae poPismans i m °

t hi ckness of the |nk receiving |ayer 5 wing drying is preferably
set to aWargad aR0%s solidgoptent, gthengh th?(é?ﬁ'ﬁllénoﬁ resygteddg dhese ¥pluee 18 dried
filmthickness of approximately 30 m which is sufficient to provide a
sat i sf acbutey td ersurestsienvdtainkoaerption thy filmikickuess phthelink idedivinglayeérsd to t he
application region need to be applied with a thickness of approxi mately

150 m Th’@ldvﬂlﬁ% d86RE 16iprefetabliedet b a Valué Bem 180k DBE WRbtexanipld)sh éfeldasd | Y
uniformfilmthi ckness across the entire surface in the central reglon

6c encl o3gd, byl BEAROASALS AP RRAND B8 whlchIOUHRCRR: 150l iaPE"

satisfactory ink receiving capability, the coating liquid supplied to the application region
need to be applied with a thickness of approximately 150 pm. The ink receiving layer 5
is then formed with a substantially uniform film thickness across the entire surface in the
central region 6¢ enclosed by the concave grooves 6a and 6b, although at the inner
peripheral boundary portion 5a and the outer peripheral boundary portion 5b, the height
of the coating film decreases in moving across the concave grooves 6a and 6b in an
inward or outward radial direction respectively, and in these regions, the coating film
depth from the surface of the coating film to the bottom of the concave groove varies.
During drying of the coating film formed from the coating liquid, in order to ensure that
the coating film at the concave grooves 6a and 6b does not dry first, causing the coating
liquid in these regions to flow towards the central region 6c, the depth d of these concave

grooves may be at least approximately equal to the film thickness of the coating liquid

supplied to the central region 6¢, namely approximately 150 pm, although the depth d of



peri pheral boundary portion 5a and the outer peripheral boundary portion
- 5b, the height of the coating filmdecreases in noving across the
concave grooves 6a and 6b in an inward or outward radial direction
respectively, and in these regions, the coating film depth fromthe
surface of the coating filmto the bo28om of the concave groove vari es.
During drying of the coating filmfornmed fromthe coating liquid, in

order t aheRrshafe ghtives 6018nd OB sl prefefdbllyiedbo tHie teOTERYRNE6RANV@RLAR fiRd 6b
does not dry first, causing the coating I|qU|d in these regions to flow

t owar ds ciéi:% ﬁqgés'iéh &Qibﬁ%ﬁﬁn He%ngﬁ@téf {ire?fé %8 1§8’}ﬁﬁ%{1‘5‘to oM&s nmay

be at appr oxl te y equa ness of' 'the’ coatl ng

liquid t he ce traI on 6 anel a rOXI
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set so that the aforenentioned coating film depth at |east one portion
wi t hi n tind16ohd ane Fifp.obly dke @@ﬂaﬁdhqsmﬂdg edge efjihgigreayes seprefeatattbe  t han,
the filmthickness at the central region 6¢c. In the concave grooves 6a
and 6b staximum depth@, ardPthardatiigGilnd 3epth bthdeputingliqtiti @t thesd platiengie of t he
grooves represents the maximumdepth d, and the coating filmdepth of

the coatpRgriylfehshl 3, dr ReSferRRA, HRFIni ﬁuckﬁiéé%fﬁrtl?@ée\ﬁtrﬁﬂﬂégiont&; or greater
than, the filmthickness at the central region 6¢. Accordingly, in an

opti cal di sk Ac@cfrd’rx]u%i% 1&&??&%&1 disk 1! qg‘fhlf %@B&'te' 2 ﬁcaﬁagﬁ‘ed {he &Ce' ving

| ayer 5 using an | er or 't hen a r|n ed i mage
can be achlev oss the enti.re a ation r artlcul rly in
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wi thin the pores of the ink receiving layer 5 mhlch is formed with a
subst ant dckievgd @pioss e entireanphicetkondseionc Pagiculasky ia g sase ofin paroas inkand
consequently no bl eeding occurs fromany of the pores, enabling a clear
print ed recemge layerbthe aftt edmisxdaccommtodeted egilom shepadrés of thdimkaecsiwing lgreooves
6a and 6b, the height of the ink receiving layer 5 falls in a curve in
the radi &l which @cforabd withld ibstagtidliyeunsfoandilaf thidk@ess across the entire surface,
and consequently no bleeding occurs from any of the pores, enabling a clear printed
image to be obtained.
In the regions within the concave grooves 6a and 6b, the height of the ink
receiving layer S falls in a curve in the radial direction, following the shape of the
concave grooves, leading to a variation in the film thickness, and as a result, although
these regions have favorable ink receiving capabilities and are not prone to bleeding, any
printing within these portions can appear distorted. Accordingly, printing on the ink
receiving layer 5 is preferably conducted only within the central region 6c enclosed by
the concave grooves 6a and 6b.
Next is a description of an apparatus 10 for forming a receiving layer.
As shown in FIG. 1, the receiving layer formation apparatus 10 has at least a
-~ " coating film forming section 11 and a drying section 12. In the coating film forming

section 11, a plurality (6 for example) of arms 14a are provided at a predetermined

spacing around the periphery of a substantially circular turntable 14, and a turntable 15,



concave grooves, leading to a variation in the filmthickness, and as a
'result, although these regions have favorable ink receiving capabilities
and are not prone to bleeding, any printing within these portions can
appear distorted. Accordingly, printing on the ink receiving layer 5 is
preferably conducted only within the central region 6c enclosed by the
concave grooves 6a and 6b. Next is a description of an apparatus 10 for

form ng_ giaoRhUiag o a¥Rlc wdip SR Biicd B FibGided at T RAE LY LS diflY Bl

formati on apparatus 1 as at ast a coating I mformng section 11

d a dryi ' 12. In th tJ. filmf ' t 11,
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spaci ng around the periphery of a substantially circular turntable 14,
and a tupbleapbe fregly rotated g & eentrigh@tis Oref th%tuanta%/lglbt angySpOlves devi ce, is

provided at the free end of each arm 14a. Each turntable 15 uses suction
to hol d inteinskemyusethefcontrdl alisi afahé tugntalble dptas deel turhitaiie 14 id otateb| &t the be
freely rotated on a central axis 0 of the turntable 15, and revolves

i nt en- ni {4temditt¥ntGBvdIBGorr&BP paditiend for Sdchitti@tdbid M4 &Rl Rovideds hadRvErr nt abl e

14 is rotated. At the intermttent revolution stop positions for each

t ur nt abl ! i . ] - i1 o f 1.Ng
por i on iR uF AR R, BRIl sboiidhulRpbieh s ol
portion A4,.a.leveling portion A5 .and_an . ejecti.on portion A6 .

Pespect | AEMFEIPR PpionHh AR g BRI G 87d B Scligh eI A ERPSHENer ¢ he
ink receiving_layer 5 nor the concave grooves 6a and 6b for the optical
di sk | have béde#hethsngdeveripertiancd] vaedisk Prapivkick npithey throink ires¢ivisg layped st eps
performed at the partition form ng portion A2 through to the leveling
portion Abrtheeohtmr guiseds ba afidbbnfa thoapticabdikk [ hagabeandiopmedisirgeeaved

wat er - based coating liquid S for form ng a porous ink receiving |ayer, on

the printronsy ke péiondBd The@teps phrfdined dt AR pafigdisfopmigtboion A@ €] ecti on
portion A6, via a transfer portion 17, to the drying section 12. In the

drying s@gbh@tolihe 1dvREngbSKioh APr¥ @fent¥edtd foia coating film Sa, comprising a
water-based coating liquid S for forming a porous ink receiving layer, on the print
surface 4a, and the disk D is then transferred at the ejection portion A6, via a transfer
portion 17, to the drying section 12. In the drying section 12, the disk revolves by a ring-
shaped transport member 18 while the coating film is dried.

A stacking device for stacking a plurality of disks D with spacers provided
therebetween, which is not shown in the drawings, is provided at the disk supply portion
16, and the spacer is removed from the stacking device and the top disk D is handed from
the supply portion 16 to the turntable 15 at the handover portion Al.

The following process from the partition forming portion A2 through to the
leveling portion AS, and including the drying section 12, is described with reference to
FIG. 2 through FIG. 8. In FIG. 2, a cutting device 20 is provided at the partition forming
portion A2. This cutting device 20 comprises a pair of cutting blades 20a, and these
cutting blades 20a produce cuts in the print surface 4a of the disk substrate 4 of the disk

D, at positions corresponding with the inner peripheral edge and the outer peripheral



shaped transport nmenber 18 while the coating filmis dried. A stacking
-device for stacking a plurality of disks D with spacers provided

t her ebet ween, which is not shown in the drawings, is provided at the disk
supply portion 16, and the spacer is renoved fromthe stacking device
and the top disk Dis banded from the&ssupply portion 16 to the turntable
15 at the handover portion AL The follow ng process fromthe partition

f orm ng wn,{etdf% Adul P sAHGH aypgli&m)nr g68lih Mdhidhahé hmlge%vin%nﬁlyéraqh wlbg the

drying section 12, is described with reference to I through FIG 8.

In FIG g deyi i i . partiti :
por -t 1 onfR el i LRI Sl phosReCth AR GG LeobRERR. pdeh BB o
20a, d tti bl ad 20 ts in th i nt f 4
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the inner peripheral edge and the outer peripheral 25 edge of the

annul ar - strepecigroppt be at dthat Bigestheireceiting lnyehis viertkcat, andithe oppositgside & i s
to be forned, thus creating the concave grooves 6a and 6b respectively.

Each cut taEBx@db TaddiskAVandthe cattitigtdevitg 20dge thentsibjacted ap adatbigtrotatiodgs 20b
so that the side of the thus forned concave groove 6a or 6b that faces

the fece{hﬁict'a AR O 0% tHEGdidl Balvhil@BEEH JT8hOBRARE bRASE 6: isSised BR]E 8- The

di sk D an e cutting device 20 are then subjected to relative rotation
on the geptral axjs, 0 of. the,disSk ile each of the cuttin | ades
20a i 5 udshsPoalih I Kbl it aion ™ B i Balet coiEe FHEb R e or
two ring-shaped cqncave grooves 6a a 6b. PBecause the djsk substrate 4
i s formefbf PerAse ﬁm ‘6@%?‘%6%%{? iy g%?“ﬁg Trora o B e thedist SyoieRd
outward in both directions by the action of the cutting bl ades 20a,
resul ti ngis fercedmatwvandrinbpdrditsctionpley thetacaon of tie chipgdladsn 28yaeyiitng/ios
and scrapi ng does not occur. Subsequently, in the prelimnary application
porti on #i¢ fetmation of skbEanti]lyd/-pladped cohcave peaores,gindGumpaploes abi @arunozz| es
22 is positioned facing the two concave grooves 6a and 6b. The
wat er - based c@abiedfentiydii Ghe PrdlEmisbppBeatidnbreas A3choh $n FRRCH g OOVe

of concave groove application nozzles 22 is positioned facing the two concave grooves

6a and 6b. The water-based coating liquid S is supplied from each of the concave groove

application nozzles 22 as a coating liquid, and the concave grooves 6a and 6b are filled to

the point where they protrude above the substrate. The disk D and the concave groove

application nozzles 22 are subjected to relative rotation on the central axis O of the disk

D, while the water-based coating liquid S is applied from each of the nozzles 22.

In FIG. 4, a coating film forming device 24 is provided in the main application

portion A4. This coating film forming device 24 is a device for applying the water-based

coating liquid S to the annular-shaped central region 6¢ of the print surface 4a that has

been partitioned off by the concave grooves 6a and 6b. The water-based coating liquid S

used by this device is the same as the water-based coating liquid S used by the concave

groove application nozzles 22 described above, and examples of possible formulations

for this coating liquid are described below. Receiving layer formulations 1 to 3 are

formulations that relate to water-based coating liquids for porous ink receiving layers,



application nozzles 22 as a coating |liquid, and the concave grooves 6a
and 6b are filled to the point. where they protrude above the substrate.
The di sk D and the concave groove application nozzles 22 are subjected
to relative rotation on the central axis 0 of the disk D, while the

wat er - based coating liquid Sis appli@& fromeach of the nozzles 22. In
FIG 4, a coating filmformng device 24 is provided in the main

appl i cat-wbereaPetiving 14ver fdidattndtd dvd 5 irk forinanaidig teaéler @ 4vatG-tasedevi ce
for applying the water-based coating liquid S to the annul ar-shaped
central ' 0 AL ik oned of f
by the c%%%g gqg§%§@€§nﬁgﬂé géggg%%ﬂgﬁﬁg?gﬁgggge ggg?ﬁﬁa ??%J?% S used
by this devig iivghg same. as the wat er-based coating liquid S used by

t he concﬁvgm€§ﬁ8 8¢ P on nozzl es 22 described above, and exanpl es
of possible forrmulations for.this coating liquid are described bel ow.
Receiving layer formulations | to 3 are fornulations that relate to

wat er - based coating liquids for porous ink receiving |layers, 26 whereas
recei vi nBeteyiag ldyer farmatationd 4 and 5 are fornulations that relate to

wat er - based coating liquids for swelling type ink receiving |ayers. The

present i nvenilgfina2oN@blid E&iédt20tHd1 6®pdfiasemhqr mul ations. Recei ving
| ayer fornulation I Aln(gm' na sol (s/gl i d(p}():ontent 2099 : 100 pails by mass
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process for alumna sol) A glass reaction vessel of capacity 2 liters was
charged W% 327 g of an aqueous solution of polyal um nurn chloride
(brand nane Taki bi ne #1500, manufactured by Taki Chemical Co., Ltd.,
A1203 equi val Batic afidsdlid Gonecsh ¢ent  BUtobY 235%5% by nass, O

(Production process for alumina sol)

A glass reaction vessel of capacity 2 liters was charged with 327 g of an aqueous
solution of polyaluminum chloride (brand name Takibine #1500, manufactured by Taki
Chemical Co., Ltd., Al;O3 equivalent aluminum concentration 23.5% by mass, Cl
concentration 8.1% by mass, basicity 84%) and 1548 g of water, and the temperature was
raised to 95°C. 125 g of a commercially available sodium aluminate solution (Al,O;3:
20% by mass, NaO: 19% by mass) was then added, and with the liquid temperature
maintained at 95°C, the reaction mixture was stirred and aged for 24 hours, thus yielding
a slurry. The pH immediately after addition of the sodium aluminate solution was 8.7 at
95°C.

The aged slurry was washed using an ultrafiltration device, the temperature was
once again raised to 95°C, and sufficient amidosulfuric acid was then added to account
for 2% of the total solid content of the washed slurry. Following reduced pressure

concentration of the shurry up to a total solid content of 21%, the slurry was treated with



concentration 8.1% by mass, basicity 84% and 1548 g of water, and the

. tenperature was raised to 95 C. 125 g of a commercially available sodi um
al um nate solution (A1203: 20% by mass, Na2O 19% by nass) was then
added, and with the liquid tenperature naintained at 95 C, the reaction
m xture was stirred and aged for 24 h@érs, thus yielding a slurry. The
pH imedi ately after addition of the sodium alum nate solution was 8.7 at
950C. Thatra@Rdd gispérsionaizldias g dlubisha b a0 pHi 4.5 &f whichahé eversi@Mpsesle t he
tenperature was once again raised to 95'%, and sufficient am dosul furic
aci d was; ﬁﬁgﬁg ¢ olid content of the
washed sﬁl%%](rﬁ{}hégg%qgrg%m&heg re u%:se%ﬁag){egéls{%%bsuggﬁ%g%tgdg glﬁll'on of the slurry up
to a total solid content of 2 1 % the slurry was treated with 27

ul trasound di spersion, yielding an alum na sol of pH 4.5 in which the
aver age ﬁarthle size of the agglonerated particles of boehmte crystals
was 190 Regeivieg e fegmplatien 2f or mul ation 2 Silica-al unmina conposite sol
(solid content 20%: 100 parts by mass Pol yvinyl al cohol (PVA-140H,
Kuraray Co., Silida-alustiha dormapaoditersol @edid contert 2084 ) $00 byrtsysmaRori ¢ aci d
(solid content 4%: 5 parts by mass (Production process for

silica-al um nlaolcjﬁm?ﬂﬁ&élﬁ)lEFV)\-I%(HLQéﬁa{a?@Qi,'LQH.,, \SIFP&nt&t 79APIE D IYrtd
liters was charged"wth 554.8 g of sodium 'silicate solution (SiQ2
concentrg%%%% 28.84% Na20 concentration 9.31% and 1182.6 g of ion
exchange er, and with the solution undergoing constant stirring, 330.0

g of a5 nol i_.aqu us. sol uti of hydrochloric acid was added over a 4
hour peri od. BT‘?BW(izﬁjld(ﬁ?H{ﬁ“EgJ}‘BrgB?%t gnat¥di ti on, the pH of the

reaction liquid was 6.4. Subsequently, the tenperature was raised to
80C, and(Breductienpracess for siligaelumisa sempesstg sahd aged for 4 hours,

A glass reaction vessel of capacity 2 liters was charged with 554.8 g of sodium
silicate solution (SiO, concentration 28.84%, Na,O concentration 9.31%) and 1182.6 g of
ion exchange water, and with the solution undergoing constant stirring, 330.0 gofa 5
mol/L aqueous solution of hydrochloric acid was added over a 4 hour period. Following
completion of the addition, the pH of the reaction liquid was 6.4. Subsequently, the
temperature was raised to 80°C, and the reaction mixture was stirred and aged for 4 hours,
thus generating a silica hydrogel. The ihus obtained silica hydrogel contained very large
particles with particle diameters of several mm, so a colloidal mill was used to crush the
particles down to an average particle size of no more than 30 pm..

The crushed silica hydrogel was placed in a glass reaction vessel of capacity 2
liters, and the temperature was raised to 80°C with constant stirring. Sufficient
polyaluminurh chloride solution (brand name Takibine #1500, manufactured by Taki
Chemical Co., Ltd., Al,0; equivalent aluminum concentration 23.5% by mass, Cl
concentration 8.1% by mass, this applies to all following references to polyaluminum

chloride) to generate a mass ratio of the Al,O3 within the polyaluminum chloride relative



thus generating a silica hydrogel. The thus obtained silica hydrogel

. contained very large particles with particle dianmeters of several mm so
a colloidal ml|l was used to crush the particles down to an average
particle size of no nore than 30 m. The crushed silica hydrogel was

pl aced in a glass reaction vessel of Qdépacity 2 liters, and the
tenperature was raised to 80C with constant stirring. Sufficient

pol yal uniolitéhfabd o $ids \ﬁﬁhﬁl’é}ie%'ihcfa g@l’tﬁke[@ﬂmo—y%%k MR8 gradBIN Aot 4T ed
by Taki Chem cal Co., , Al1203 equi val ent al um num concentration
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foIIovmng re erence I"or'i de te a nass ratio
of the A1203 within the poI al umi num chl oride relative 28 to the nass of
Si 02 wi tier A ferdeerd; hque yvithihe Bgepergnremaintasnegdal 8Heand b teaghiuaiitiss over a
about 10 m nute period. Follow ng conpletion of this addition, stirring
was contwasihen cboled & foont teatpedatieur wi th the tenperature mai ntained at
80C, and the reaction mxture was then cooled to roomtenperature. A5
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the reaction liquid to 7, and an ultrafiltration device was then used to
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for 3% of the total solid content of puri fled solution, the solution
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cooling, a bead mll wth beads nmade of Zirconia of dianeter 0.5 mm was
used t o adidisias theheaddedthutountifet Wornd tie wtdl isclad ednientrd tleopypdeidtselusioh, wi t h
a concentration of 23% pHof 5 a primary particle size of 16 nm and

an aggl ofersafugdn Rals théil @nsémfatdd by iR unRaGeaNed Préssiel addfollbwalgl On 3
Silica dispersion (solid content 149%: 100 parts by mass Pol yvi nyl
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the product, yielding a silica-alumina composite sol with a concentration of 23%, pH of 5,

a primary particle size of 16 nm, and an agglomerated particle size of 290 nm.

Receiving layer formulation 3

Silica dispersion (solid content 14%): 100 parts by mass

Polyvinyl alcohol (PVA-420, Kuraray Co., Ltd., solid content 7%): 50 parts by
mass
(Production process for silica dispersion)

A mixed liquid of fine silica particles made by a vapor phase method (Aerosil 300,
Nippon Aerosil Co., Ltd.) and water was subjected to dispersion treatment for 30 minutes
at 10,000 rpm using a high speed rotating colloidal mill (Clear Mix, M Technique Co.,

Ltd.), thus yielding a silica dispersion.

Receiving layer formulation 4



mass (Production process for silica dispersion) A mxed |liquid of fine
'silica particles nmade by a vapor phase nethod (Aerosil 300, N ppon
Aerosil Co., Ltd.) and water was subjected to dispersion treatnment for 30
m nutes at 10,000 rpmusing a high speed rotating colloidal mlIl (d ear
M x, M Technique Co., Ltd.), thus yié@bding a silica dispersion.
Receiving layer formulation 4 29 Methyl cellul ose (Metol ose SM 5,
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cel | ul ose mas a solution wwth a solid content concentration of 3% and by
m Xi ng aR®stirri ng the am)rphous silicainto this solution, a

wat er - based coating I|igu was obt ai ned.  Receivin er formulation 5
Modi fied uret Aamph%.sﬂlce&%lﬁaaﬁ&%@a@&%@hemwbgtdr}aﬁaﬁﬁmbwaéy
Dai ni ppon Ink and Chem cals, Incorporated): 100 parts by mass A

wat er - based cOht imrethyl iceilhildseomq:rrsiobjt'mgx witle a ablad eortentwenceinghtign af/2tol ald e
nodi fied urethane resin was used, as is. The coating filmform ng device

24 conpr b Bsxifig AHG Blirtin gQHé %ox%ﬁoﬁ@sﬁh@dmm HidlutidhCa WAt bababesitingat i ng
liquid S across the radial direction of the turntable 15 as the

turntabl g %é\hﬁ(% %ﬂh@d about the central axis 0. This supply device 25
has a S|n8 e supp portion 26 (supply source), and a nozzle portion 27
having a plurality of nozzles 27a, 27b, through to 27h, which branch off
the supply portion 26, and the discharge and halting of the supply of

the water-based coating liquid S fromthe nozzles 27a through 27h is
Receiving layer formulation 5

Modified urethane resin (brand name Patelacol 1J70, manufactured by Dainippon
Ink and Chemicals, Incorporated): 100 parts by mass

A water-based coating liquid comprising the above commercially available
modified urethane resin was used, as is.

The coating film forming device 24 comprises a supply device 25 for supplying
the water-based coating liquid S across the radial direction of the turntable 15 as the
tumtable 15 is rotated about the central axis O. This supply device 25 has a single supply
portion 26 (supply source), and a nozzle portion 27 having a plurality of nozzles 27a, 27b,
through to 27h, which branch off the supply portion 26, and the discharge and halting of
the supply of the water-based coating liquid S from the nozzles 27a through 27h is
controlled by opening and closing a valve, which is not shown in the drawings, provided
within the supply portion 26. Each of the nozzles 27a through 27h is formed from a
microdispenser nozzle or the like, and the nozzles are arrayed across the radial direction
of the disk D, for example in a straight line across the width of the ink receiving layer 5
formation region between the concave grooves 6a and 6b. Moreover, as shown in FIG. 5,
each of the nozzles 27a through 27h comprises a circular supply port, and the innermost

nozzle 27a positioned closest to the inner periphery of the disk has the supply port with



controlled by opening and closing a valve, which is not shown in the
drawi ngs, provided wthin the supply portion 26. Each of the nozzles 27a
through 27h is formed froma microdi spenser nozzle or the |like, and the
nozzl es are arrayed across the radial direction of the disk D, for
exanple in a straight |ine across the3@idth of the ink receiving layer 5
formation regi on between the concave grooves 6a and 6b. Moreover, as
shown i rthé&salisst surdaelared, ahd thersarfztceare? dhthe Bnpply ipos thea@mplualg $ncacases
circular supply port, and the innernost nozzle 27a positioned closest to

the i nn&ihRanbPRAontwdrds ARnE itfkralRA$ diré&ion s Phe/oth fozpek D780 7ct AR @, | est
surface area, and the surface area of the supply ports then gradually

i ncreases. e Vi twards . al i-al . di i to the other
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supply port with the | argest area. As a result, the supply _vol yne per
unit of time OF A&l gheiSHel?léaz@Lgnq P mntted imengaduallytingfgssss &ropytheout to
the outernost nozzle 27h, neaning the supply volume from each nozzle 27a
t hr ough igmdrmuest neazie 276f ous o fhecwiteamest roazleRd hdingkniflg the supplyatohane tost ant
value. This is because although the nozzles 27a through 27h aligned al ong

t he radieath n6izzle2va tirowghdETgsEr At BF burface @kt drvibie ldiskiInés @t stka Edndtant he sane
angul ar velocity, the peripheral velocity actually increases with
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of nozzles in wh the supply port dianeter gradualfly 1 ncreases from
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the oute perip acent nozzles contacfing %t her, then

the coating, liquid can be supplied wth a s |y pressure of Q.4 to 0.5
kg/ cre ResRhara SHAEHY gﬁbaﬁwngk%aﬁé&lﬂwameﬁ%as alstente MoReihg innss PerRs-
coating liquid S fromeach of the nozzles 27a through 27h forns an
annul ar -Ehigpanpleo Htd segies pf nezziesiin whith the aenrdy pew diametegraduallgdpcreases

concave. grooves 6a and 6b. In the leveling portion A5 shown in FIG 6, a
vi br at i ditorddv$ te2.3 rargaligriedénla straight line from the inner periphery to the outer

periphery, with adjacent nozzles contacting one another, then the coating liquid can be
supplied with a supply pressure of 0.4 to 0.5 kg/cm2 from a common supply source.

Application of the water-based coating liquid S from each of the nozzles 27a
through 27h forms an annular-shaped coating film Sa in the central region 6¢ between the
concave grooves 6a and 6b.

In the leveling portion A5 shown in FIG. 6, a vibration device 29 is provided.

In the vibration device 29, a turntable 15 that uses suction to hold the disk D, is
supported, for example, on top of a plate-type support member 30. The support member
30 constitutes a metal ultrasound transmission.device, and an ultrasound oscillator 31
comprising an ultrasound transducer or a piezoelectric element or the like is attached to
the other end of the support member 30 in a position that is separated from the turntable
15. By activating this ultrasound oscillater 31, generated ultrasound vibrations are
transmitted through the support member 30 and the turntable 15, and into the coating

film Sa on top of the disk D, thus forcibly leveling the coating film.



In the vibration device 29, a turntable 15 that uses suction to hold the
disk ‘D, is supported, for exanple, on top of a plate-type support nenber
30. The support nenber 30 constitutes a netal ultrasound transm ssion.
device, and an ultrasound oscillator 31 conprising an ultrasound
transducer or a piezoelectric elenment Jdr the like is attached to the

ot her end of the support nenber 30 in a position that is separated from

the turntabl epoéaaggx%ifbgtdsﬁ@td PET tRhsiuet dsapOURAs AR dstMa®r 33 with a 5

generated ul trasou ratirons are transmtted through the support

menber 30 and.the turnta 15...and int coating fil a op of
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using a PZT transducer as the ultrasound oscillator 3 1, with a 5 second
| ongi t udArhf 18seqond zest peried, the 2 s¢sond osaHatgm wyepsated abpldeicimes. Bast o 45
kHz, and a 15 second rest period, the 5 second oscillation is repeated
about 2 taus8s thenitsratidihofSthe dslid2 s fohlewithe psdillationaff thdreltdsmindOstitlafoo Bl .ow
the oscillation of the ultrasound oscillator 3 1, thus flattening the

coating tﬂdsmaﬂ@{mgmmaﬁﬂ% §lshevel ing function, the plurality of rows of
t he wat er-based coating iquid S fromthe nozzles 27a through 27h can be

mutual Iy fl at I er j 3 a
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conpl eted, 1 when supply of the_streans of fhe water-hased coatin
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point and the end point of each row of liquid overlap, formng a region
of gr eat &re nozelequortion 2% undeegoes Bsinglelepire fgyolutiontelgtivata the diskfidandd

bet ween adj acent rows of coating liquid fromeach of the nozzles 27a
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by the leveling effect of the vibration device 29. As follows is a

g escript iligﬂidcg fromta¥h BPthd@o2es 2T SMeGRH 2hiétbppdacthRrsydrigoifeaidi thdend 2,
ased on FIG 7A and FIG 7B.
point of each row of liquid overlap, forming a region of greater irregularity than the ridge
type irregularities formed between adjacent rows of coating liquid from each of the
nozzles 27a through 27h. This region of greater irregularity can be flattened easily by the
leveling effect of the vibration device 29.

As follows is a description of a drying device disposed within the drying section
12, based on FIG. 7A and FIG. 7B.

In the drying section 12 shown in FIG. 1, a disk D with an annular-shaped coating
film Sa formed on the print surface 4a transfers with revolving around on a ring-shaped
transport member 18 while the coating film is dried. In a drying device 33, a plurality of
plate heaters 34 are arrayed around the transport member 18 at a predetermined spacing,
and a disk D with a coating film Sa formed thereon is mounted substantially
concentrically on each surface heater 34.

As shown'in-FIG. 7A, each surface heater 34 comprises a plurality (3 sheetsin the

example shown) of ring-shaped plate heaters of differing diameter which are fitted

together in a concentric arrangement, and in order from the inside outwards, these heaters



In the drying section 12 shown in FIG 1, a disk Dwth an annul ar-sbaped
-coating filmSa fornmed on the print surface 4a transfers with revol vi ng
around on a ring-shaped transport nenber 18 while the coating filmis
dried. In a drying device 33, a plurality of plate heaters 34 are
arrayed around the transport nenber 182at a predeternmi ned spacing, and a
disk Dwith a coating film Sa fornmed thereon is nounted substantially
concent rire dbeledaie Gast hester 3 5iake Seeahdhealet. 36AmdIhowird Heatelr B Grespéetivehic h
surface heater 34 conprises a plurality (3 sheets in 1lhe exanple shown)
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together 1n a concentric arrangenent, and in order fromthe insi

outwards, these heaters 32 are.labeled the first heater 35 the second
eat or 31 U6 BREH (ORI REabRr oY aleRs LA ferperslire e o Retas ur e
of each heater is set so that the tenperature of the first heater 3 5 is
t he hi gh&sis nekohighzst iffolr exarapler apprasmateyy AFC)nd theenpmpereadfithe thafd t he
second heater 36 is next highest (for exanple, approximately 90'C), and
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m nutes. A netal circular plate shaped tray 3 8 with a | arge heat

capaci t y2RPEOF ALY SpwiarteSc heat) is fitted to the upper surface of the
first through third heaters 3 5to 3 7, and the entire disk D clogsely
contacts the Hopetel cirqwdartplaty saped drap 381vath Flesge hegy canasity (dlargrgspepi&ict r ay
38 between the first through third heaters 35 to 37 and the disk D, the
t enper at heae) ig faetd enthe uppet hefacadt dle fastrthaivugb thitdiatatdrs 35 tahdmnttthderttive t he
disk D can be snmoothed. If the tray 38 is not provided, then the

vari at i ogigk Dclb§¥RP 86Rhéts heCtdp € tHe iRy SIRARESFIT. 78 e BYgRkRIohingahé GapFg t O be
thermally transferred to the coating film Sa on the disk. I'n a preferred
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by the heating generate _ irst, secon and thir
and 37 Anthe rrae(Iiaelrcﬁlrbelc o At ?sxtlrarlrlgxtmet{éc/l t(g)%ie?c}lg(Dcan be smoothed. If the tray 38 is

not provided, then the variations in temperature cause the shapes of the heaters 35 to 37
to be thermally transferred to the coating film Sa on the disk. In a preferred example, the
temperatures between the tray 38 and the disk D generated by the heating generated by
the first, second, and third heaters 35, 36, and 37 are preferably aporoximately 95.7°C,
86.0°C, and 77.5°C respectively, so that the temperature difference is approximately 10
to 20°C. In order to enable favorable maintenance of the temperature gradient, the
material of the tray 38 preferably has a small thermal conductivity (k), for example a
thermal conductivity within a range from 2 to 20 W/m-K, and materials such as SUS and
quartz glass are preferred.

In FIG. 7B, the first through third heaters 35 to 37 are each electrically connected
to a heater controller 39a, 39b, and 39c respectively, and PID control is achieved using a

control device not shown in the figure.



86.0'C, and 77.5" C respectively, so that the tenperature difference is
approximately 10 to 20'C. In order to enable favorabl e mai ntenance of
the tenperature gradient, the material of the tray 38 preferably has a
smal | thermal conductivity (k), for exanple a thermal conductivity
within a range from2 to 20 WmK, and materials such as SUS and quartz
glass are preferred. In FIG 713, the3¥irst through third heaters 35 to
37 are each electrically connected to a heater controller 39a, 39b, and
39c respecti VelHG. & redcdRle2doayhihdiidal idisk pedsis @V €al pressurg membeons imstallkdwnce not
shown in the figure. 33 In FIG 8, a covered cylindrical disk press 41

(a pressyyp ef RHAGNRE, efcldsies Mleldpdt 10 hdufedUn theSurfic@hed8r 3£NThOBHtREN t he
di sk D nounted on the surface heater 34. The bottom inside edge of the
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34 through the disk D, any deformation of the disk D such as distortion
or war picagtactsibeoutpyparipherad gorner efahedisk [bafs beespitewhen e coatsng iln §ask D

is pressed against the tray 38. A ventilation port 42 is provided within

t he |i diphédtedwith e durfacehedteFdahrough theodisk Douny Beforagtivn fehedk® duri ng
the heating of the coating filmSa to escape, In this ventilation port
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inthe figure, and adju thi s shutter nenber enabl es the vapor
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protruding fromthe Tear surface of the disk D on the opposite side to
t he coattp gérabe| I thavensidationiest 42, 81 apedyretapea can be adjusted using a shutter

member not shown in the figure, and adjusting this shutter member enables the vapor
density inside the disk press 41 to be controlled, thus enabling the coating film Sa to be
maintained under an atmosphere of constant humidity, thus suppressing condensation
and preventing drying irregularities.

Furthermore, an annular rib 43 is typically provided protruding from the rear
surface of the disk D on the opposite side to the coating film Sa, at a position near the
inside surface of the disk, and the tray 38 on which the diisk D is closely mounted
comprises an annular-shaped recessed groove 44 for accommodating this rib 43. In order
to ensure that the thermal conduction within this recessed groove 44 does not differ from
the other regions, which could potentially cause irregularities in the dried coating film,
the space between the rib 43 and the recessed groove 44 is filled with a filler (putty) such
as a polymer or silicone or the like, thus compensating for any thermal conductivity
differences. The receiving layer 5 is formed by drying the coating film Sa, and because
the coating liquid becomes semitransparent on drying, a white backing layer 45 is

preferably provided underneath the receiving layer 5.



i nside surface of the disk, and the tray 38 on which the disk Dis
‘closely nmounted conprises an annul ar-shaped recessed groove 44 for
accomodating this rib 43. In order to ensure that the thermnal
conduction within this recessed groove 44 does not differ from the other
regi ons, which could potentially causé4irregularities in the dried
coating film the space between the rib 43 and the recessed groove 44 is

filled with aafretditing (8t formaties AppAatud 10aLWTBIhg @ thel prédennéxadiplé s | i ke,
t hus conpensating for any thermal conductivity differences. The

receivi I 51d.S o or b v i i . zayse
the_ cont P85 THRbecBibd dH e Melt il L UBscrlRoRER s Pthen o Hin RS RRALC
| ayer 45 is gr?e erabl.%;. pr.ovi ged underneat h _the, receivin ga er g 34 A
F ecei vi ngYPAAE i RERTOR 18455 ATHAUD fRPEwa Al Wik fcienee Bris SRWeBithnpl o
has the structure descri bed above. Next is a description of a process for
f or mi ng shomaciaiRIGng. | ayer using this receiving |ayer formation apparatus
10, with reference to the flowhart shown in FIG 9. First, within the
coating fil m Fostrirvitpinste tosting film ffrmirdpesecearel Vofide lrésetving iyemformation
apparatus 10 shown in FIG 1, a single disk D fornmed froma | am nated

ST T UCt Ur gonab P4 SHWh & TGS, 2 5Rgle’ BUED Forntll frdth A1ERIdaRA SieeRk&i ng | ayer
3, and another disk substrate 4 is supplied fromthe supply portion 16,

with the spacer r ve ngd is ~nmounted on.the turntable, 15..0f the
nandover“GaRE o AR SabierRE amnBY I Bl ek S RO IR o awi nos
(step 101). On each turntable 15, the. di Dis held in place jn a
subst ant Fubstrgte dg swprlied drqse e SupRIvHprisen T o b St ecE TS 1 ¢ he
drawi ngs, which suctions the disk frombeneath the turntable. Then, as
t he t ur ningbhigd bn therthemtgbled Siafshe handeveriporéen Al gtsang handgyveikde videarog
supplied sequentially fromthe supply portion 16 to the turntable 15 of
t he handshosvn inahé deawvidgd (stepyi 01 pt @hieach twheatlen 6f thbldask T3 i heldimgblace in a
predeterm ned angle (60" in this exanple),

substantially concentric position by a suction device not shown in the drawings, which

suctions the disk from beneath the turntable. Then, as the turntable 14 undergoes its

intermittent rotation, disks D are supplied sequehtially from the supply portion 16 to the

turntable 15 of the handover portion Al.

By rotating the turntable 14 through a predetermined angle (60° in this example),

the disk D is transported from the handover portion Al to the partition forming portion

A2, and the disk D is positioned beneath the cutting device 20, as shown in FIG. 2. The

cutting blades 20a are then lowered in positions corresponding with the inner peripheral

edge and the outer peripheral edge of the region in which the annular-shaped receiving

layer 5 is to be formed on the print surface 4a, and cuts are inserted in the disk substrate 4.

The turntable 15 is rotated at the same time, and is rotated a single revolution on the

central axis O of the disk D. In this manner, the disk substrate 4 is cut and forced

~ outwards in both directions by the cutting blades 20a, thus forming the ring-shaped

concave grooves 6a and 6b (step 102). The thus obtained concave grooves 6a and 6b

have a substantially V-shaped cross section (see FIG. 11A).



the disk Dis transported fromthe handover portion Al to the partition
formng portion A2, and the disk Dis positioned beneath the cutting
device 20, as shown in FIG 2. The cutting blades 20a are then | owered
in positions corresponding with the inner peripheral edge and the outer
peri pheral edge of the region in whichgshe annul ar-shaped receiving
layer 5 is to be formed on the print surface 4a, and cuts are inserted in
t he di sk subst : [ i TRa and
is rotated a gﬁggﬁgé?gcg@ﬁ?ﬁgpﬂgﬁgﬁﬁgh§%gi?%g%@gﬁﬁgﬁqupé?ﬁgﬁgggﬁﬂﬁf,In
this manner t he di sk Sﬁ@sti.ate 4 i;zzcut an& f%rfced outwards in b%th
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concave groogves 6a and 6b (step 102). The thus obtai ned concave grooves
6a and 6Bnd Ahgeshpvayiskishsi dihey. ayaghrelinainapy application stei thewatepased) | A) |
35 Subsequently, the disk Dis transported to the prelimnary

appl i cat coatimpdiquid 8 iASypplind froontha cenq@ve guevappplicadbn anzzierZl, edhil22har e
positioned facing the concave grooves 6a and 6b as shown in FIG 3.
Then, as t@nfibfl 19%sRefaedPBl €A O i iBRng ERE offedontasestootddal dad 6bi qui d
Sis supplied fromthe concave groove application nozzles 22, while the
turntabl e. i t .y i ] i1 .concave
ar ooves. St ket AR B ligblt’s BbEpolbifieicsho] BRGNS dERISTT:
where the rof rude above the print  surface 4a (step 103).. This _filling
oper at i oﬁgﬁfﬁ %(ﬁ@p@?brf’ﬁégﬁﬂlg&?&ﬁ“ﬁﬁ W‘fﬁﬁi‘?d’“@rftﬁ‘?i‘g@a“{iﬁthqﬁ fyrees
inside the concave grooves 6a and 6b, thus preventing the retention of
resi dual out anyir insidetthecansavagreoyrsddand tbathas dregpntingthg retertign of t he
problemthat can arise in the subsequent heating and drying step, where
resi dual residual piapddn et dontaveh@o@enéaverd 6br A6 vessufiatiedoibmakmarad ariand
bursts upwards, leading to the formation of air bubble wmrks on the
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of the water-based coating |i qui per unit of surface area supplied
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equal to app

marks on the surface of the coating film, can be effectively prevented. The quantity of
the water-based coating liquid S per unit of surface area supplied from the concave
groove application nozzles 22 is preferably at least equal to the application volume per
unit of surface area supplied by the supply device 25. This means that the coating film
thickness within the concave grooves 6a and 6b can be set to at least equal to that of the
coating film thickness within the central region 6c.

The disk D is then transported to the main application portion A4, and is
positioned with the print surface 4a facing the supply device 25, as shown in FIG. 4. The
supply device 25 has the nozzles 27a to 27h arrayed along a radial direction between the
ring-shaped concave grooves 6a and 6b. The turntable 15 is then rotated in this state,
while the water-based coating liquid is supplied from each of the nozzles 27a through
27h (step 104). This is called as the main application step. The water-based coating
liquid S supplied from each of the nozzles 27a through 27h is applied continuously as

liquid droplet-like or as a mountain range-like stream, so that a portion of the water-



unit of surface area supplied by the supply device 25. This neans that
the coating fihn thickness wthin the concave grooves 6a and 6b can be
set to at |least equal to that of the <coating filmthickness within the
central region 6¢c. The disk Dis then transported to the main application
portion A4, and is positioned with ti3 print surface 4a facing the
supply device 25, as showmn in FIG 4. The supply device 25 has the

nozzl es iakad tOatthghiqRid sxbeéﬂﬁdsqmoﬁa th@%l@thve%é@&ﬁémub&tdfﬁ% the
ri ng- shaped concave grooves 6a and . The turntable 15 is then rotated

in this

each of Lgltnﬁgrze?w dl%?{last?)hr oug%agégﬁg?&l%gg{h%891%151%%15?)5(%%6 3621 ﬂti)%]e
mai n applicatiqn step. The water-based coating liqujd S supplied from
each of Wﬁéawsﬂé|l%gotézt?%attfhl%@q?eé?%thaéthgp‘mtﬁreeﬁse%ﬁ?atmsdwwgégphqd.tau. d
droplet-like or as a nountain range-like stream so that a portion of the
wat er 36the lpammeshrfasa ta ngysubjeptddoto S omperakd mgseffent ¢rosed bheentwfugal fpecegand ment
direction (the circunferential direction) and the array direction (the

radi al dm]@qqu[gla)so(rgggslatfﬁesz,ﬂl)eslo‘l{hgpeeaur ntable 15 is rotated at a | ow
speed so that the water-based coating liquid S applied to the print

surface 4a | SLr?t‘ﬁgd é‘aﬁé %gg{o&nﬂ&e@pg@%mﬂ il E6se§ @?%Vﬁlv‘ésp 1&@5‘% \'bhtf gal

force, and rotates at the sane |s case,

appr oxi mat 80%.o0f .t he fer ed co S. cont ent,
meani g CHECDER B e B atioRs T e a0 Sappagnipe pflﬁ&ﬂgf%%f‘ ourface
4a si rrultaneousl fromthe nozzles 27a_through 27h has a high | evel of

f 1 owabi | filpltangepslydfaers thenqzztes idp dropgis 2th kasa gl lavelef fovabiliyeang spl ays
favorabl e nutual affinity, a leveling action is initiated, causing a

f 1 at t eni bepavse thh evateyetaserjcdatingiliquislsy sliso dispkyp fdviosable utral affjnityeat

nozzles. In other words, as shown in FIG | OA and FIG | OB, each of the

wat er - bapeelisaitionds 1mtﬁmedi caedihg @fiattéridnd of B)kostinpdlided pbfions bilsplie@zz| es
27a through 27h is supported at the supply position on the print surface

4a, and Robhadpiett 483815 MY bih€Fwords, as shown in FIG. 10A and FIG. 10B, each of the

water-based coating liquid portions (S1, S2) supplied from the nozzles 27a through 27h
is supported at the supply position on the print surface 4a, and with only the required
quantity remaining at the supply position, the remainder undergoes leveling with the
adjacent coating liquid rows, thus forming a continuous coating film Sa. As a result, a
uniform coating film is formed without the type of centrifugal force leveling used in spin
coating, where the thickness of the coating film Sa varies from the inner peripheral
portions to the outer peripheral portions of the disk as a result of the centrifugal force.
The water-based coating liquid S applied during the main application step forms
an integrated body with the water-based coating liquid S supplied into the concave
grooves 6a and 6b in the preliminary application step, and surface tension causes the
formation of a gently curved convex surface within the vicinity of the concave grooves
.- 6a and 6b. In this manner, an annular-shaped coating film Sa is formed in the region

between the concave grooves 6a and 6b (see FIG. 11B).



gquantity remaining at the supply position, the remainder undergoes

. leveling with the adjacent coating liquid rows, thus formng a
continuous coating filmSa. As a result, a wuniformcoating filmis
formed w thout 1lhe type of centrifugal force leveling used in spin
coating, where the thickness of the cgating film Sa varies fromthe inner
peri pheral portions to the outer peripheral portions of the disk as a
result of th | for - : i etT) .abpl i ed
uring the ey arcanng CUplebop e oppfodftholhe S5 0B Rk ol oy

wat er - based cqating,liqui uppl.i Lnto.the concay, rooves,6a and 6b
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formation of a gently curved convex surface within the vicinity of the
concave appbed saterdasedpapg lipnidihhas beam frsmed an thedisk apbstistgrbds menntedg
filmSa is formed in the region between the concave grooves 6a and 6b
(see Fl Gn thelsupport BémbE03 ¢ ofthe itz atige dtvicer290togetier apthlthe airntable 15h@ydi sk D
is transported to the leveling portion A5. As shown in FIG 6, the disk

D, i n WA &iRatfEHE AttdsBnd bdcMard NN thvibBRiondRNI LD, WRNPrabGSHdvidedt | Ng

liquid S has been forned on the disk substrate 4, IS nounted on the
support jyepber 30 qof .the vibrati.on device 29 .together with t turnt abl e
15 ey MEPR Rer bttt Beltn s belBikeSusroan AER G Phinbel Tl Co
29, the vibration provided by the generated ultrasound waves is

transni t PEYaR ﬁﬂéu’@&’ R&ongdam SerepderdisoDabgr example PHERP¥NES S i nto t he
coating filmSa on the disk D. For exanple, by enploying a 5 second

ul t r asousedond vltrasoupd valtration atefrequepcyodf 26tot4s sz kkdramentputrofout put  of
approximately 80 Watts, and repeating this vibration 2 to 3 tinmes with an

appr oxi n@gpedyimafeby 8€ Wmn, abiepgRingakbis Mbri@@in (e direk mathsan dpproxiahtely based
coating liquid S can be forcibly leveled in a short period of tinme (step

105) . Byj £88bRY tRPpdridbetwbs &Eetﬁl&n@ﬁﬁ@ watkrlvaved éd&gn%%hi@n& cdne entire
coating film Sa between the concave grooves 6a and bb ‘can be better

flatteneg, igRdefeilPln 4ok Rialde ifle (step 105).

By employing this type of ultrasound leveling action, the entire coating film Sa
between the concave grooves 6a and 6b can be better flattened, and a mere uniform film
thickness can be obtained. Especially in the main application step, it is impossible to
avoid some overlap of the coating liquid between the application start point and the
application end point, leading to a region of greater irregularity than another region in the
coating film surface, but this region of greater irregularity can be forcibly flattened in a
short period of time using ultrasound vibration.

The disk D is then transported to the ejection portion A6, and at this point, the
disk D is fed from the turntable 15, via the transfer portion 17, into the drying section 12,
where it is mounted on a tray 38 on one surface heater 34 of the ring-shaped transport
member 18. By intermittently rotating the transport member 18, the disks D that arrive
in sequence from the coating film forming section 11 are each mounted on a surface

heater 34, and are dried while completing a single revolution.



t hi ckness can be obtained. Especially in the main application step, it is
i npossible to avoid sone overlap of the coating |iquid between the
application start point and the application end point, leading to a
region of greater irregularity than another region in the coating film
surface, but this region of greater iBBegularity can be forcibly
flattened in a short period of time using ultrasound vibration. The disk
D is then transpwvhed RIG. Ve diskdd bAfhdaiface Redér 3ARtheafed siindtapeburty the
disk Dis fed fromthe turntable 15, via the transfer portion 17, into

the dryi ?‘?‘1?%' é?e@orildz’an%‘tm&f dl?eaitérs §5 JEOUEM 94 mcqutersggat‘?tﬁffgx%npne surf ace

heater 34 0 e ring-shaped transport nenber intermttently
rotating the transport menber 18, the di sks that arrjive in.sequence
from ¢ nPESRETHEET B O Py Ediepten foRrallehs Doealh RO Serpsiieia fifhce
heater 34, and are dried while conpleting a single revolution. 38 As
shown i rtheheat beingtrrasmitied throygh theccizpytar phate phapeeirag48i Atibistians, the

simul taneously by the first, second, and third heaters 35, 36, and 37,

whi ch artempeiatuae differéreeebétwepn drdicaters A 61 anddT akewoaserted tb heehgat er
controllers 39a, 39b, and 39c respectively, with the heat being

transm tdptlefaiire geHidnld /ithid kAl 38! Bzf]ﬁeai Qﬂ&%g& hdacBBouddar)y Bofiohl M, the

tenperature di fferences between the heaters 3 36, and 37 are converted
to a ge ient wthi
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gradient that varies approximately 10 to 20C_between the inner periphery
and t he bajwesn the innshpeyphsry anbthgiodter periphery gfitheidiskel) is rpmumitted thieugh sk
substrate 2 and the disk substrate 4, thus heating the coating film Sa
from untediskaubstrai2 sndthebligssubbteatedt thue heaaigi the cdating{Bm $ofrbe heat ed
gradually fromthe bottom surface upwards, while the tenperature

gr adi entyRREtRES THiSénabledithdeliro 66RTNg filed Saltébd Beatddairadda@lyi froagtheper i phery
of the narrow dianeter and out to the outer periphery of the |arger
di amet erpottom surface upwards, while the temperature gradient ensures that drying proceeds

gradually from the inner periphery of the narrow diameter and out to the outer periphery

of the larger diameter.

As aresult, even though the film thickness contracts by approximately 1/5th
during the drying treatment for the coating film Sa, wrinkling or cracking of the coating
film caused by drying shrinkage can be prevented. Moreover, because the coating film
Sa dries from the bottom surface upwards, a skin does not form on the surface of the
coating first, which also helps prevent wrinkling and cracking.

Furthermore, during drying, because the depth of the coating liquid within the
concave grooves 6a and 6b at the inside edge of each groove, where the groove is cut
vertically downwards, is set to a depth that is at least as large as the film thickness of the
coating film Sa formed within the central region 6c¢, the coating film within the concave

grooves 6a and 6b does not dry before the coating film of the central region 6¢.7 ™

Accordingly, any flow of the water-based coating liquid S towards the central region



As a result, even though the filmthickness contracts by approxi mately
1/5th during the drying treatnent for the coating film Sa, winkling or
cracking of the coating film caused by drying shrinkage can be
prevent ed. Moreover, because the coating film Sa dries fromthe bottom
surface upwards, a skin does not form36n the surface of the coating
first, which al so hel ps prevent winkling and cracking. Furthernore,

during ddavikédby &gﬁﬁg;ssh@irﬂ(bge WRRhOEorche £RAVEIEh AdBY & (¢ foRkNarddKiter

concave Qrooves nd 6b at the inside edge of each groove, where the

groove éﬁgﬁmgﬁé&%%%%%?h%ggggﬂgﬂ@#gfﬁggé set to a depth that is at |east

as larg ckness coating filmSa forned within the
central region 6c, the coating filmwthip the concav groqves_6a and 6b
does not dry fﬁéﬁé?sé‘ht l%%fi‘gﬁgoaﬁing é]acﬂ"émééﬁ?%‘rmg Fbn v8 aflat and
Accordingly, any flow of the water-based coating liquid S towards the
cent r al wretpnorfilgpthickaasseayeb thedmtirawg gonrtietkeageher orviame goeveodroandedlyr ooves
6a and 6b at the inner and outer peripheral edges can be effectively
prevent g@ee G.A1XYsul t, drying of the coating filmSa fornms a receiving

|l ayer 5 with a flat and uniformfilmthickness over the entire region

between the cpRcaN U%Bﬁx‘(t%& oﬁ%ﬁsrﬁgff‘a@?l%eaﬁéeﬁt ﬁ‘t&trhnn%)ggg?éggerﬁiss% D

nount ed on the surface heater 3 e transport
conpl et el ried by the tine . the transport nber, 18 .compl et.es singl e
Fevol ut | SPGB o Mrtint doasro BRSPS SRR E S ok el o nor
shown in the drawi ngs, and .stacked on a stacking portion 19 with spacers
pr ovi dedthp Srige diskdpis thew lied by a bardaysr Jeviesnetishown i the dapwings. adcor di ng
to this exanple, if ink is applied to the receiving layer 5 using an
i nkj et pitagked onarstadking pdetion i Henthegpateeapropidedibetiviemdlyedisksns be pr oduced
over the entire application region. Particularly in the case of a porous
i nk recei Vi ngct@yglyg.in iheptidak disk 1aecerdingdatikid exarhplenifidleisppphsad of t he
receiving |layer 5,

the receiving layer 5 using an inkjet printer or the like, then a clear printed image can be

produced over the entire application region. Particularly in the case of a porous ink

receiving layer 5, the ink is accommodated within the pores of the receiving layer 5,

which is formed with a substantially uniform film thickness over the entire surface,

- meaning bleeding from individual pores is prevented, enabling a clear printed image to
be obtained.
As described above, according to this example of the present invention, the

nozzles 27a through 27h that are arrayed in the radial direction undergo a single

revolution relative to the disk D, meaning the coating film Sa can be formed without

waste, by supplying only the required quantity of the water-based coating liquid S, and

the water-based coating liquid S can be applied and leveled before the water-based

coating liquid begins drying, meaning no ridge-like irregularities are left in the coating

film Sa along the trajectory lines of the individual nozzles.

Moreover, the vibration device 29 enables any irregularities left in the coating

film Sa following completion of the application operation to be completely and reliably



which is formed with a substantially uniformfilmthickness over the
-entire surface, neaning bleeding fromindividual pores is prevented,
enabling a clear printed image to be obtained. As described above,
according to this exanple of the present invention, the nozzles 27a
through 27h that are arrayed in the rddial direction undergo a single
revolution relative to the disk D, neaning the coating film Sa can be
formed wiihoul aAvast&r B ﬁéi%a)ébd‘%é?ﬁ'gﬂi RES LaAYL Eﬁ;ﬂieﬁ%%é di¥k Pfanghe
wat er - based coating liquid S, and the water-based coating liquid S can
be applieg nd gl aore.the. wat gr - base COALI | i gyi d begi ns
ryiho, TRt el AR HREIR BYROTIER 2 ORGS0 ot ng
filmSa along_the trajectory lines of the individual nozzles. Moreover,
the vi brat i onFeRaere §y forabpe thegopcave gaeyes tprnd Sbjagthe ippermgEpheak i ng
filmSa follow ng conpletion of the application operation to be

conpl et ednyd el pegipheral yortions 6] tht tesnving lagerad, tiesproblent wheneat the ilves ed
coating liquid S can be applied to the disk D and subsequently dried to

form a fpaiphers el 4 theyeer Periphleral 8dedfl tBE BdAtingMlh S £ HREHSt arfduddntigétor e,
by formng the concave grooves 6a and 6b at the 1 nner peripheral and
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filmSa dry first .and cont.rac ausi ng _t.he ter-based coating liquid S
to 11 ow Pisyeneh Shadimeater Medives s uot - daiomn i kiR < Heomtng o
receiving lLayer 5 with a uniformfilmthickness over the entire surface
to be fosurige e famed. Majeayepdyysupplvingshaaatsr-tissederatipadianiy § indethe s
into the concave grooves 6a and 6b first, any entrapnent of residual air
Wi t hi n t benceongmores @rand\Gbdirsta anpentmpaeah v Esiduelaair wihii the borabve mar ks do
not appear on the surface of the coating filmSa. In addition, during
t he dryi p@ovéecalepréviatedninetiting aitbubblefhdrky 86 nbegipest dif e shifsce of the

coating film Sa.

In addition, during the drying, because the entire coating film is heated from the

bottom surface of the coating film Sa, and because a temperature gradient is also applied,

wrinkling and cracking of the receiving layer 5 following drying is prevented, and a

uniform film thickness is achieved. Accordingly, when the receiving layer 5 is

subsequently printed using an inkjet printer or the like, an image that is comparable to a

photographic image can be obtained on the receiving layer 5, at the very least in the

central region 6¢ between the concave grooves 6a and 6b, and a clear image can be

obtained over the entire layer. In this manner, a process and an apparatus for the mass

production of disks D with ink receiving layers 5 can be provided.

MODIFIED EXAMPLES
As follows is a description of modified examples of the process and apparatus 10

for forming a receiving layer according to the example described above. Those members



bottom surface of the coating film Sa, and because a tenperature gradi ent
is also applied, winkling and cracking of the receiving |ayer 5
following drying is prevented, and a wuniformfilmthickness is achieved.
Accordingly, when the receiving layer 5 is subsequently printed using an
inkjet printer or the like, an inmage that is conparable to a

phot ogr aphi ¢ i mage can he obtai ned on4the receiving layer 5, at the very
| east in the central region 6¢c between the concave grooves 6a and 6b,
and a cleeaomporges thanarbeithatitientivabloosimilat foecoarfonests vaste thelexatples nmanner,
a process and an apparatus for the mass production of disks Dwth ink

recei Vi iigsdrik@hbov: é&éﬂe&ﬁib@ﬂ(ﬁlh’ihgwef safdefer&lde BAMMBISES As follows is a

description of nodified exanples of the process and apparatus- 10 for
form ng a regglyi r r di t d Al ...above. Those
rombers a1 opoubRa skaPles BRER bRttt e EATBL G BRI T
conponents withipn the exanpl descri bed above are described using the
sane reffeeEnse ahlindidd! %ngiFggebgexanpl es of the concave grooves 6a and
6b are described with reference to FIG 14 through FIG 16. FIG 14 is a
partial | ongikl(xdilhad a partigklosgitudingl grosyisestionhbviewghawinge exrsayg giovee 47
(47a and 47b) according to a first nodified exanple. In the figure, the

concave 479%e9xed 47b)iagcoraingrd afirktinedified skanple alld theSiiag, @hs ek Cr oss
section, and this type of concave groove is fornmed around the entire

i nner  peghRherAlk f%ﬁ%ﬂ%&&ﬁi&lﬁ%@&@sﬁ%d cfd3k isé&io?i‘ﬂ&:ﬁf tgiketsfhg&@r al

boundary portion e ann aped celving | ayer concave
groove 47 is formed with .a depth d across the entire . w dth. neani ng
Phat  praordie o talisiibad P GRuls pBRIRGS phSh R BBl Sl sAHRIY,

the filmthickness, of e coating filmSa within the central region 6c,
the thi QRHESQULEEPETIR e@ﬁ)g?w@nf quﬁwsé{)\mﬂhﬁ ganularshansA Fecravipg f6e 470 an be

set to a value exceeding the filmthickness of the central
concave groove 47 is formed with a depth d across the entire width W, meaning that

provided the depth d is set to a value that is at least equal to the film thickness of the
coating film Sa within the central region 6c, the thickness of the coating film Sa within
the concave groove 47 can be set to a value exceeding the film thickness of the central
region 6¢ across the entire width of the concave groove.

FIG. 15 is a partial longitudinal cross-sectional view showing a concave groove
48 (48a and 48Db) according to a second modified example. In the figure, this type of
concave groove 48, which is formed around the entire inner peripheral boundary portion
5a and the entire outer peripheral boundary portion 5b of the receiving layer 5, is formed
with a substantially right angled triangular-shaped cross section, in an opposite
orientation to the concave grooves 6a and 6b in the above example, so that at the outside
edge of the receiving layer 5, the concave groove drops down vertically to a maximum
depth d, and a straight or convex curve-shaped sloped surface is then formed that rises up
towards the central region 6c¢.

In this case, the coating film Sa is formed with a substantially uniform film

thickness over the concave grooves 48a and 48b and the central region 6c. As a result, in



region 6¢ across the entire wdth of the concave groove. FIG 15 is a
partial |ongitudinal cross-sectional view show ng a concave groove 48
(48a and 48b) according to a second nodified exanple. In the figure, this
type of concave groove 48, which is formed around the entire inner

peri pheral boundary portion 5a and tag entire outer peripheral boundary
portion 5b of the receiving layer 5, i"s fornmed wth a substantially
right angled triangul ar-shaped cross section, in an opposite orientation
to the cigcaseecfghicovekfighexampl6ithd film Huackisses/ef thg sgnsivang ket hean ket t he
outside edge of the receiving layer 5, the concave groove drops down
verti cal foyme® wathrausiifomm fildedidkness cvietltha eatifeiegdivingrlawed By axl@lirigvie Shaped

sl oped surface is then formed that rises up towards the central region

6c. In th Rl Gpalbkng filmSa is formed with a substantially
uniforn1§?ﬁﬁ1 h?gﬁgggs over the concave grooves 48a and 48b and the

central regio L.As a result, in 42. the. case of this nodifie npl e,
Che 11 m ¢ i okt ib ranbl Ftelionfserugnal VisSEimdae » Fotsdtiorf 93 UH T or m
filmthickness over the entire receiving lLayer 5, including the concave
gr ooves a8HI%n@casding g Gth“l(hmpélf’&dﬁéﬁlﬂpgl Tihaniype afirencrve gEPVOAALS vi ew
showi ng a concave groove 49 (49a and 49b) according to a third nodified
exanpl e. foFiued atoppd tief entios maeepayipherad bd@ndasy pértioned aad thenshtirdieutent i r e

i nner peripheral boundary portion 5a and the entire outer peripheral

boundar yp&@ihet 2 Booktiady ?&ﬁ@anBQﬁithéi regeiling @iyed S, #itini dkimilat Mbhsd téRNNEr to
a concave groove 48 of the second noditied exanple, is forned with a

Subst ant {alchye ki80S 45 8k Sl AL AL SALSY 1GERAS APE LIRBniAIPARNEX,

portion ornmed around the entire r'iphery at e outsl
t hi,s convex,. I to a
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drying. 1In such a case, the maxi mum depth d of .the cqoncave groove 49 can
be shal | B$@herhatithe pupide of the concave groove 49. The height of this convex portion 50
may be set to a value equal to the film thickness of the receiving layer 5 following drying.
In such a case, the maximum depth d of the concave groove 49 can be shallower than that
of the concave groove 48 by an amount equivalent to the height of the convex portion 50.
This enables the angle of the slope within the concave groove 49 of the receiving layer 5
to be reduced.
In these modified examples, because the thickness of the coating liquid that fills
each of the concave grooves is at least equal to the film thickness within the central
region, fluctuations in the film thickness caused by flow of the coating liquid during
drying can be suppressed, meaning the receiving layer 5 within the central region 6¢
enclosed by the concave grooves is flat and has a constant film thickness right out to the
boundary portions.
The partitions for partitioning the coating liquid application region and forming
the receiving layer 5 may also be formed as convex portions instead of the concave

grooves 6a and 6b described above. As follows is a description of a process for forming

such convex portions, with reference to FIG. 17.



of the concave groove 48 by an anount equivalent to the height of the

- convex portion 50. This enables the angle of the slope within the
concave groove 49 of the receiving layer 5 to be reduced. In these
nodi fi ed exanpl es, because the thickness of the coating liquid that fills
each of the concave grooves is at |ead48 equal to the filmthickness
within the central region, fluctuations in the filmthickness caused by

fl ow of the daahé fedeivimpUiagerdufrhatibn dppyiiatd 102 theb@ttniddyvescht tiigeani ng t he
receiving layer 5 within the central region 6¢c enclosed by the concave

ar ooves gaiddlorfieh o ASGR SRRk bl LbAIRE SEpol) QU0 SBVEAE

boundary portions. e partitions for partition he coatl ng
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above. As follows is a description of a process for formng such convex
porti ons)2 MStawarreirféﬂveéw@%Jng , wirch arg posijongbahoxe dhe inpgy nezipberal or mat i on
apparatus 10, the cutting device 20 at the partition form ng portion A2

i s repl goetionmbd imdaths eaten par phesaipiryord&y ofths abRulaiishaped appliehtton fegjonahi ch
functions as the partition form ng device. The secondary supply device

52 has &E#ai0f tif suppRM %z 52k BSfoRaed frohi @hngleem@ﬁﬁhgpb@s%eﬂoﬁ@@mhé Mge| Nner
peri pheral portion 5a and the outer peripheral portion 5b of the

annul ar &GQPéegoa%Bg lfgﬁ?&S gk Am thEACH AlesHae féf‘?y&k%plé‘%% dt?fvhél@f" s

formed froma sin |s enser nozzle or t’h e coating

| d S3 lied.f h | | et
curabi ¢ R r'flﬁwtléa"xmhﬁnﬁmrﬂ&fszceﬁivéﬁ tBFk BRBRe TS R CRE no

liquid S. Convex _portions 53a formed by each of the su pIy nozzl es 52a
are pr efRaragnsS3adpimaed by eachof thiosupply nazzlesiSda aremyeferatdy, gqrmp awitya sl i ghtly
| ower than, the filmthickness of the coating film Sa formed fromthe
wat er - bawight duais either equal do,Sr sBglthulowet than; thadiimahitkoess of theeroppingfibh

Sa formed from the water-based coating liquid S. Because the inner and outer peripheral
edges of the coating film Sa will contact the convex portions 53a with surface tension, a
coating film Sa of uniform film thickness can be formed over the entire region, enabling
a receiving layer 5 of uniform thickness to be formed following the drying.

In the receiving layer formation step, when a disk D mounted concentrically on
the turntable 15 is transported to the partition forming portion A2, the pair of supply
nozzles 52a of the secondary supply device 52 are advanced and positioned facing the
inner peripheral portion 5a and the outer peripheral portion 5b of the receiving layer 5
that is to be formed. In this state, the tumtable 15 is rotated on the central axis O,
rotating the disk D relative to the supply nozzles 52a. At the same time, the coating
liquid S3 is supplied from the supply nozzles 52a, thus forming continuous convex
sections 53a with a substantially mountain range-like cross section on the print surface 4a,

- and forming ring shapes at both the inner peripheral portion 5a and-the outer peripheral
portion 5b of the receiving layer 5 (see FIG. 17A). Because the convex portions 53a are

formed from a high viscosity coating liquid S3, collapsing of the convex portions caused



edges of the coating filmSa will contact the convex portions 53 a with

- surface tension, a coating filmSa of uniformfilmthickness can be
formed over the entire region, enabling a receiving layer 5 of uniform

t hi ckness to be forned following the drying. In the receiving |ayer
formati on step, when a di sk D nounted44oncentrically on the turntable 15
is transported to the partition formng portion A2, the pair of supply

nozzl es Hyhe GfuidfRwiag ondary dsesdt Yeele Vb eather the @oavbkashamds adintpiasd t i oned
facing the inner peripheral portion 5a and the outer peripheral portion

5b of thgiK | HbidSh tetistibdat is to be formed. In this state, the
turntabl e 1g&?ds rotate (fn %Shle central axis 0, rotating the disk D
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convex sections 53a with a substantially nountain range-|ike cross

sect i on (&3¢ K1k 19B)-nThis gpmpletesshe forggtion 9%/ Fingrghaned dnugs aparhest! apdHter he

i nner peripheral portion 5a and -the outer peripheral portion 5b of the
recei vi ngriphgral canves pertioh&534.7A) . Because t he convex portions 53a are
formed froma high viscosity coating liquid S3, collapsing of the convex

portions caus@ihséghenfly, Wik the diskqs frhpbAgd RUh¥alain SRR aMGH pREEH A4, thet

rat her the convex shape is maintained” with good nolding characteristics.
Each of CQNV. [ I8 ' Laf i.f h
ol t ravi orEEyFREsAEALyERR atfFhehichpf fuckil &P et brARLEIE Y °
ri ng- shaped i nner ri pher nd ,out er eri.pheral ..conyex rtions 53a.
Subsequalirigs Ter PeRdn £A0: 5 0 Sk RoserBiber BOTHRE iR Sawpd fo e
portion A4, the sggg]y device 25 is advanced and positioned facing the
regi on UBe seatingte Baisprliediorthe metommpawecsthe KeRrex perigns 532, and t he
wat er - based coating liquid S used for formng the coating filmSa is
appl i ed to thEhe@gcave greovesen coirexgomvens thaftnaion 4 Partitibhe newinud be
grooves or convex portions that function as partitions need not be
formed in the receiving layer formation step as described in the examples above. The
partitions may also be formed in a step prior to the receiving 1ayer formation step, for
example during the manufacture of the disk D, with the partitions either formed in an
integrated manner during molding of the disk, or formed in a separate molding step.
Furthermore, in the examples described above, the shape of the supply ports (the
nozzle cross sections) of each of the nozzles 27a through 27h of the supply device 25 was
circular, but the shape of the supply ports is not restricted to a circular shape, and any
arbitrary shape such as a square or an oval shape can also be employed.
In addition, in the examples described above, a supply device 25 was used in
which the plurality of nozzles 27a to 27h were arrayed in a straight line across the radial
direction of the disk, but a configuration in which the plurality of nozzles 27a to 27h are
arranged in a zigzag shape across the radial direction with adjacent nozzles contacting
each other, as shown in FIG. 18, is-also-possible. By using this type of array, the water-

based coating liquid S supplied from each of the radially arrayed nozzles 27a to 27h,

which forms portions of coating liquid with substantially hemicycle -like cross sections



formed in the receiving layer formation step as described in the exanples
above. The partitions may also be forned in a step prior to the
receiving layer formation step, for exanple during the manufacture of
the disk D, with the partitions either formed in an integrated manner
during nol ding of the disk, or formed4n a separate nol di ng step.
Furthernore, in the exanples descri bed above, the shape of the supply
ports (tdrethe sufadesnfdhodisk sebstiated cawbe eppiedofith & bettaypatted o2dttapt betweaph 27h
of the supply device 25 was <circular, but the shape of the supply ports

i's not reBidehChiRfohPofah€ WatdilbakedSdvalgg ligiid S2Mybotdlthe idded] MirsiaReandyed as a
square or an oval shape can al so be enployed. In addition, in the

exanpl escifjtﬁ?ncf&jeﬁﬁﬁ d%t%%&’ a supply device 25 was used in which the

plurality of nozzles ato 27h were arrayed in a straight |ine across

t he radi al rection of .the disk,, bu confjiguration in.whjch the

blur bty of  HUEBOT e SRamhies estrized afigRat Toiocs Gsaff Sase ticr oss
the radial direction with adjacent nozzles contacting each other, as
shown i rsuppls pors ofitke plhzadity osr9zzles 27g§o Y& (e empssaclipeal greagof e, t he

wat er- based coating liquid S supplied fromeach of the radially arrayed
nozzl es nbzalespgradimlly intriegde durwakls plomigithamded direaidnnbutl inspeadlofmsiny this
substantially bernicycle -1ike cross sections 45 on the surface of the

di sk subginahfititn, $H8RulffcaRed bfofle Yipdly Bol8F b&h dIakd hédz1QVeh kigBuBeh yeen
adj acent portions of the water-based coating liquid S, in both tThe radial

g Ci . : . . .
exapl e iiiash BE s UG, Bha Sl SEb anf o W WREEbascl chifhe

nozz! o) iefdcuabped REFEaEEobHE RaPHE Sitha b RE P AP LE PR bt
i nst ead of wusi ng this configuration, the surface area of the shppl y port

of each @twerls he sadigd dlixeRtiony grerobphensenng thahihssopiéngguantity pefainyHie
val ue, and the supply quantity of the water-based coating liquid S

suppl i edsurfaceraadsicaistanheverdhe pust sBrface ¢a @fthe disk Bolmsicha cgsa theadupply
e evolume may be controlled by altering the supply pressure for the water-based coating
liquid S at each of the nozzles 27a through 27h.

Furthermore, in the receiving layer formation apparatus 10 described in the above
examples, a configuration was described in which the disk D is rotated at a low, constant
speed by the turntable 15, while the supply device 25 is held in a stationary state above
the print surface 4a, but the opposite configuration, in which the disk D is held in a
stationary state and the supply device 25 is rotated at a constant speed on the central axis
O while the water-based coating liquid S is supplied, is also possible. In all cases, the
disk D and the supply device 25 are moved relatively.

Next is a description of a modified example of the supply device 25, with
reference to FIG. 19.

- In FIG. 19, the disk D is mounted in a stationary state on the turntable 15, which

is not shown in the figure. A supply device 55 for supplying the water-based coating

liquid S has a supply portion 26 that functions as the sole coating liquid supply source,



outwards along the radial direction, thereby ensuring that the coating

- quantity per unit of surface area is constant over the print surface 4a
of the disk D. In such a case, the supply volune may be controlled by
altering the supply pressure for the water-based coating liquid S at
each of the nozzles 27a through 27h. HBérthernore, in the receiving |ayer
formati on apparatus 10 described in the above exanples, a configuration

was descardaesbaze pdiien 57 hevidg alplialiy dfaboatledsattha Braeh SR fishdiNe suspiged by
the turntable 15, while the supply device 25 is held in a stationary

state a e I t J i k in
an on ¢ (2 Gpn pOD TR fthrally O AEEHE 26 P arl AELRPRSY K FRELARLEANGE Lo 25
is rotated at constant speged.on the central,. axis.. 0 while the_ .

unt o1 - polSe APBRETIG TR B PUGUHArY S0t e dikab PROU RO 47 5 cases,
the disk D and the supply device 25 are noved relatively. Next is a
descri ptalemhelfl ina siatipnars glass arfpledho pvaterrbasadporiyngibqyid & i3 supplied irom
reference to FIG 19, -In. FIG 19, the disk Dis nmounted in a stationary

st at e onedchefthe intahdual Adzzlestibah s not shown in the figure. A supply
device 55 for supplying the water-based coating liquid S has a supply

portion 26 t hﬁithfé&ﬁhig)@él%e@q%séﬂﬁ@%lbﬁ i GATdhABe telcBiNir 1§g&lﬁﬁi¥t§9é'fd‘rﬁ)ed46
and a nozzle portion 57 having a plurality of nozzles 56a that branch out

from the sy éﬁar-gﬁar[pteh ?eg!zti&%-theT€h§a|1R§§8fﬁ1$;!ziﬁ‘é.58£ oPﬂé%JoEﬁeg)ﬁﬁidn%ﬁ&é gfiged so
as to face the enfire recei’vin ayer application region on the print
surface 4a of,.the. di ?lk D, The nozzl e @ﬁrt%on S57.0s | so ﬁE}ﬁll din a
st at i onadJAYEH AR 8 ringishRe thatexfends actpss g radak direstien g groand theg ynpi i ed from
each of the individual nozzles 56a. In thi s exanple, because the region
i n whi cheifqunferatipldirgtipmyhys BHrming asubstantial igepneyeombrlike scwes haped
region, the plurality of nozzles 56a of the nozzle portion 57 are al so
arrayed Morepver,the sipphepdrtsaif carh efiths naczles Soa dre foragd avithdihe sane owfzoed
around the

area.

Accordingly, when using this type of supply device 55 to apply the water-based
coating liquid S to a disk D, an equal quantity of the coating liquid is supplied from each
of the nozzles 56a of the nozzle portion 57, and the quantity is set so that each of the
droplets of the water-based coating liquid S partially overlaps with the adjacent droplets
on the print surface 4a.

This example of the present invention offers the advantage that because the
application of the water-based coating liquid S is conducted with both the disk D and the
nozzle portion 57 in a stationary state, the application operation can be conducted very
reliably and within a shorter period of time, meaning the leveling treatment can be
completed more reliably prior to any natural drying.

Furthermore, the present invention is not restricted to compact disks such as the
optical disk 1, and can also be applied to a varicty of other application targets, including

other types of disks. Furthermore, the present invention is not restricted to the use of



circunferential direction, thus formng a substantially honeyconb-1ike
structure. Moreover, the supply ports of each of the nozzles 56a are
formed with the sanme surface area. Accordingly, when using this type of
supply device 55 to apply the water-based <coating liquid Sto a disk D,
an equal quantity of the coating liqui4dd is supplied fromeach of the
nozzl es 56a of the nozzle portion 57, and the quantity is set so that
each of Wwher-baedbogtisg 0quils avkteadoating Hguido@id 49 ddatibg dgeht PANiquiadfdrih
overlaps with the adjacent droplets on the print surface 4a. This
exanpl e 6gn3gq$amresent invention offers the advantage that because the
application of the water-based coating liquid Sis conducted with both
the disk D and the nozzle portion 57 in a stationary state, the
application operation can be conducted very reliably and within a
shorter period of tine, nmeaning the |eveling treatnment can be conpleted
nore reliably prior to any IMNRUSERIAEARRLICARILREY nore, the present
invention is not restricted to conpact disks such as the optical disk 1,
and can al so Dke pyepérit&tvention aavbe agilieded aprdvess apidn apphrans foafgeiimg a
including other types of disks. Furthernore, the present invention is
not rest fe!céitvﬁ% Ihferithat eHo eOiheplintiBbE ErRERRB S BRlckRA] idf&ﬂia@%nﬁlﬁ% drhe
coating liquid, and any coating agéent in liquid form can be used.
| NDUSTRI AL, Ly y i Lied
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process an aratu recelrvin

rinting of clear . s or textual.informtion, usi an inkjet printer
b the IERRDE BRISIARINE WAt teps ofeCkiTogaees Sormed BERARct  di sks, | and

can also be applied to disks with this type of receiving |ayer forned
t hereon. 48



CLAIM5 1. A process for formng an inkjet receiving |ayer by applying a

- coating liquid to an application region on a disk to forma coating
film and subsequently drying said coating film conprising the steps
of: formng partitions for partitioning said coating liquid at boundaries
between said application region and @8non-application region on said

di sk; supplying a substantially constant quantity of said coating liquid
per unit of surface area to each sgpplpvosition within said application
region that has been partitioned off by said partitions using a
plurality of arrayed nozzles; leveling coating liquid portions supplied
to adj acent supply positions, thus formng a coating film and drying
said coating filmto_forma receivin over an entirety of, said

appl i cation redgressss @f?%Pééﬁéfg‘J?‘ngqﬂ éfw@r By 2ppiKing:2 coatig lifvid 9 &y er
according to claim1, wherein-said partitions are concave grooves, and
sai d coaapphgathnqag@mog aefipk tosldrma eatingfibn, andshbseguerly drymigchaisorreting
grooves. 3. A process for formng an inkjet receiving |ayer according to
cl ai m 2, fim)ebsiphisingitie stepefave grooves are fornmed with a maxi num depth
that is equal to, or greater than, a filmthickness of said coating film
W thin said rgg I?d%‘h s for
formng an in ?Ilgti:}&r ecei@?ﬁfgr P%?grahlqgg §?%t§1%qgag&§§%uﬁa vﬁé’r@?’%”?ﬁ?ﬁ
partitiaons,.are convex ortlons r.oduced b ng an ul traviol et
curableEg@#ﬁggnvﬁgwnf88a§5m&m@ gﬁmméﬁ@OP @d#%%g sai d conposition by
irradiation with ultraviolet lig ocess for formng an I1nk ] et
recei vi ng | ay SFPRIY®EafuRsfaptplly) Cé’inﬁt\a‘it q‘\ﬁﬁ‘é‘ﬁ’élfﬁa'éiéioatln&)llﬂﬁlﬁﬂ’?’f YUBeL nozzl es

are arrayed across a radial direction of said disk, an aperture area of
surface area to each supply position within said application region that has been

partitioned off by said partitions using a plurality of arrayed nozzles;

leveling coating liquid portions supplied to adjacent supply positions, thus
forming a coating film; and

drying said coating film to form a receiving layer over an entirety of said

application region.

2. A process for forming an inkjet receiving layer according to claim 1, wherein'said
partitions are concave grooves, and said coating liquid is applied to a region enclosed by

said concave grooves.

3. A process for forming an inkjet receiving layer according to claim 2, wherein said
concave grooves are formed with a maximum depth that is equal to, or greater than, a

film thickness of said coating film within said region enclosed by said concave grooves.



each nozzle increases with proximty to an outer periphery along said
-radial direction, and said nozzles and said disk are subjected to
relative rotation at a speed that ensures no flowi ng of said coating
liquid due to centrifugal force, while said coating liquid is applied to
said application region. 6. A process49r formng an inkjet receiving

| ayer according to claiml1, wherein said plurality of nozzles is arrayed
facing an ent W]ﬁbb’es@ffoﬁf@hﬂingﬁﬂlihlgéﬂﬂe@élvfrnggic?iw ac@iding 3 Blairk 8t WhereirSsaid
conducted without relative rotation of said plurality of nozzles and said
di sk. 7. A $ : I ] | M ks

cl ai m 1 PARBSATES Sobh ponlhetpRich Bl bl Ui Bol R Fan BB 1
a solid copntent of approximately 20% .8.. A pr.ocess for formng an inkjet
Fecei vi g iy Br b Birig B camiposttion Gikigrad oS St vipgeRhBER qui d T o
wat er - based coating liquid for form ng a porous receiving |ayer,
conprising a pignent and a binder. 50 9. A process for formng an inkjet
receiving layer according to claim@8, wherein said pignent is one

mat er i al 5.sel egtgrdcdss fon folmingranupkjeoreséising iy eo icarding na clagn I1| waerei daid a-

al um na conposite particles, boehmte, and gas phase synthetic silica.

10. A preiaRSity bPhodshrd Brrafediadidse h rdRAIRIINCHEN bAYES dRE CAY fpeRbrelRedi M 7,
wherein said " coating liquid is a water-based coating liquid for form ng
a swel li I: Lyl - I Y] I Ll i ymer.
115" proghnbRAg iRelsEr Gk RO 46 oERF Rl a Rl YR eV TP
wherein said. . coating liqui.d is a.water-based coating liqujd for formng
 owel 19161 PirbEoTse g e iskre s ERed e T o Ron Aanerd gt eibpers Ro

pol ymer. 12. A process for formng an inkjet receiving |layer according to
claim Lﬂq)wﬁmgmg{)saldd&qﬁng bpwig:due to centrifugal force, while said coating liquid is

applied to said application region.

6. A process for forming an inkjet receiving layer according to claim 1, wherein said
plurality of nozzles is arrayed facing an entirety of said application region, and
application is conducted without relative rotation of said plurality of nozzles and said

disk.

7. A process for forming an inkjet receiving layer according to claim 1, wherein said

coating liquid is a water-based coating liquid with a solid content of approximately 20%.

8. A process for forming an inkjet receiving layer according to claim 1, wherein said
coating liquid is a water-based coating liquid for forming a porous receiving layer,

comprising a pigment and a binder.



a leveling step in which follow ng supply of said coating |iquid over an
entirety of said application region, and subsequent formation of said
coating film said coating film is flattened by vibration. 13. A process
for formng an inkjet receiving |ayer according to claim1l1, wherein
drying of said coating filmis conducéad usi ng heating neans provided
underneath said disk, and said heating neans forma gentle tenperature
gr adi ent9.i n whipcocesefopdemming en inki¢tirscefivingnlayer agrording tuigjeim 8yehersingaid

out side edge of said coating film 14. An apparatus for form ng an inkjet
recei vi ngighaireis onk hiateriadBeloqpd fromt the Brou@oasistiy 6f dhnskna, sinepkilikhng: 51
partition form ng nmeans, which formpartitions for partitioning off a
coating dij:ftatt ot o@gyggﬁaeesb&ﬁﬁm%dagas gﬁ&ée' sGRleA0sitie! on and a

non- appl i cati on #Eglo . and ~supply neans, which conprise a plurality of
arrayed nozzles to supply a substantially constant quantity of coating
liquid per unit of surface area to said application region that has been
partitioned off by said partitions, wherein coating quujd portions,

suppl i edl® o sAirdogspiardarning ap dgietesal yag ycaaenrding Ky tlaign 7 owhergingaid pp| y
means are flattened by leveling, thus formng a receiving | ayer over an
ent i r et ycoafing Hiquidap p Wwatartbased caaging iquitlSor farmagpaswiellisg type ifilorateivipgan

i nkj et receiving |layer according to claim 14, wherein said partition

f orm ng laR@NsodpLsieO N BRI PHIIRPOEyrh&@r M ng neans, which form concave
grooves at said boundaries on said disk. 16. An apparatus for form ng an
i nkj et receiving |layer according to claim 14, wherein said partition
form ng neans are convex portion form ng neans, which form convex

portions,at sai d boupdaries of .said application region.on said disk,,17.
An appar Htus £0POTS g e PRETEE FPERUPETRGT Aoy Lia K R fg et Eldy 14,
wher ei n ST T . . . ..

coating liquid is a water-based coating liquid for forming a swelling type ink receiving

layer, comprising a water-soluble polymer.

12. A process for forming an inkjet receiving layer according to claim 1, further
comprising:

a leveling step in which following supply of said coating liquid over an entirety of
said application region, and subsequent formation of said coating film, said coating film

is flattened by vibration.

13. A process for forming an inkjet receiving layer according to claim 1, wherein
drying of said coating film is conducted using heating means provided underneath said
disk, and said heating means form a gentle temperature gradient in which temperature

~ falls from an inside edge towards an outside edge of said coating film.

14.  An apparatus for forming an inkjet receiving layer within an application region on

a disk, comprising:



said plurality of nozzles of said supply neans is arrayed across a radi al
direction of said disk, an aperture area of each nozzle increases with
proximty to an outer periphery along said radial direction, and said
supply means applies said coating liquid to said application region,
whi |l e said nozzles and said disk are Slbjected to relative rotation at a
speed that ensures no flowing of said coating liquid due to centrifugal
force. 52 18parfAtiomfipanisg msearisowhiabrfiorm gaditions kgratartithardng/ofig doatyey
according to claim 14, wherein said plurality of nozzles of said supply
nmeans i sjigiif aysshintagdstktweenedn dppBtation§ regivh dnd amhla@?nt@rbnrregbﬁ;rmdand said
supply nmeans applies said coating liquid without relative rotation of

said pluralit | e j ISk r_formng an
Tk ot recel Vi HOEE: SRR st S e AR Sl o

| evel i ng ans i ch subject coati filmforped_by supplying said
coating SYosniiahesamstagha ‘fyr&%?ag?g E‘g‘i“é PEhE egfqr&?e P%itgﬁglfio vi brati on,
thus flattening said coating film 20. Ansgisjpar_qt us for form ng an

i nkj et r eppdicationgrepigndhatdhes been pagtitiened|odf by sedd pantitiohsrwhesainpr i si ng:

heati ng means provi ded underneath said disk, wherein said heating neans

dries a coat taugingiliquidporfionssupplied weaid appliedtjonrragiondra adikedit noszleshi ch
tenperature falls froman inside edge towards an outside edge of said

coating bHfdaa supply eslisSe BWeH%yngveﬂﬂgjtﬁﬁi RIrmiSLLteeeRshd RY& ovePhiATEd
wi thin an application region, erein partitions are forned at boundary

porti onse&ggtgfogirg%ig%'#)g@%?i%ié,gggﬁ'on region and a non-application region,

and said rec ormed within a region partitioned off by
said partitions. 22. A disk according to claim 21, wherein said
partitions are concave grooves, and

15.  An apparatus for forming an inkjet receiving layer according to claim 14, wherein
said partition forming means are concave groove forming means, which form concave

grooves at said boundaries on said disk.

16.  An apparatus for forming an inkjet receiving layer according to claim 14, wherein
said partition forming means are convex portion forming means, which form convex

portions at said boundaries of said application region on said disk.

17.  An apparatus for forming an inkjet receiving layer according to claim 14, wherein
said plurality of nozzles of said supply means is arrayed across a radial direction of said
disk, an aperture area of each nozzle increases with proximity to an outer periphery along
said radial direction, and said supply means applies said coating liquid to said application
region, while said nozzles and said disk are subjected to relative rotation at a speed that

ensures no flowing of said coating liquid due to centrifugal force.



said receiving layer is formed within a region enclosed by said concave
gr ooves.
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18. An apparatus for forming an inkjet receiving layer according to claim 14, wherein
said plurality of nozzles of said supply means is arrayed facing an entirety of said
application region, and said supply means applies said coating liquid without relative

rotation of said plurality of nozzles and said disk.

19. An apparatus for forming an inkjet receiving layer according to claim 14, further
comprising:
leveling means which subject a coating film formed by supplying said coating

liquid over an entirety of said application region to vibration, thus flattening said coating

film.
20. An apparatus for forming an inkjet receiving layer according to claim 14, further
comprising:

heating means provided underneath said disk, wherein said heating means dries a
coating film by forming a gentle temperature gradient in which temperature falls from an

inside edge towards an outside edge of said coating film.

21. A disk comprising an inkjet receiving layer formed within an application region,
wherein partitions are formed at boundary portions between said application region and a
non-application region, and said receiving layer is formed within a region partitioned off

by said partitions.

22. A disk according to claim 21, wherein said partitions are concave grooves, and

said receiving layer is formed within a region enclosed by said concave grooves.





