3 FEBRUARY 2006 CFO 16610 W COATI NG APPARATUS AND COATI NG NETHCD OF

LI QU D FOR PROTECTI ON OF RECORDED PRODUCT, AND PROTECTI ON P 06
RECORDED PRODUCT 5 BACKGROUND OF THE | NVENTION Field of the Inventlon ﬂ
present invention relates to coating apparatus (for exanple, coatin f

i npl enents, coating device, etc.) of a ligdid for proteciGifg 16640d
products obtai ned by, for exanple, an ink-jet recording nethod or the Ilke,
a coating nethod of the liquid for protecting the recorded products on the
recorded products and a process for protecting the recorded products. 15
Rel at ed Background Art |Ink-jet recording apparatus have permtted not only

printing of teXtcéﬁéﬁt‘N@Siﬁ%m%%r AN EFREING METHBDS O PRl RO RPRokI ke

printing by the ni ca evel opments as to formation of fine droplets and

20 mul ti-gradationppBrreeenty yearscopiherren®cti MBND PRRITE@PRhycation
fields have been wi dened under the «circunstances, since output and printing

i ke displays have nom/becqn@odpggl@FeRESoR@anpgwww@Text and desi gns,
but al so photograph-I|ike printed
5 BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relétes to coating

apparatus (for example, coating implements, coating
device, etc.) of a liquid for protecting recorded

10 products obtained by, for example, an ink-jet
recording method or the like, a coating method of the
liquid for.protecting the recorded products on the
recorded products and a process for protecting the
recorded products.

15 Related Background Art

Ink-jet recording apparatus have permitted not

only printing of text such as characters on paper,
but also photograph-like printing by the technical
developments as to formation of fine droplets and

20 multi-gradation in recent years. At the same time,
their application fields have been widened under the
circumstances, since output and printing like
displays have now become feasible as to not only text
and designs, but also photograph-like printed

25 articles and graphic arts because of spread of
digital cameras. As a result, the shelf stability

and the elongation of shelf life of an image in such



25 articles and graphic arts because of spread of digital caneras. As a
result, the shelf stability and the elongation of shelf life of an inmage in
such 3 FEBRUARY 2006 - 2 a recorded product have becorme probl éERRIUARY 2006
solved. Al though good coloring is achieved,in a printed article obtained
by using a dye ink on a proper nediun1(réc%raing medi um), the durability
and shelf 5 stability of inmage nmay becone poor in sone cases. On the other
hand, a printed article obtained by using a pignent ink nay beconme poor in
coloring and rub-off resistance of inmage under the circunstances though

the shelf stability is excellent. 10 As a result, a counterneasure which may

be taken in \ewairdbe sheblicst abivd the @mé MBESHIL &m0 tAF HLVE-1 PEHNL T NG
high in durability with a pignent. Another counterneasure is to protect a

col oring nmaterildhd@yh Bodurabidditiyy sich: @si@veyeinAs metihadsd of the 15
protection, have been known a nethod of lam nating an i1inmage with a
protective | ayartiorl sheltanvhed byl msifraoy M ndy« eshik, ohol examye, an acrylic
resin to protect it. 20 SUMVARY OF THE | NVENTI ON However, the conventi onal
prot ecti ng netnedisuby (reocveding wietdiugl)asstloe damabatliidy wirtch she £§i n have
5 stability of image may become poor in some cases. On
the other hand, a printed article obtained by using a
pigment ink may become poor in coloring and rub-off
resistance of image under the circumstances though
the shelf stability is excellent.
10 As a result, a countermeasure which may be taken
in view of the shelf stability of image is to achieve
printing high in durability with a pigment. Another
countermeasure is to protect a coloring material low
in durability such as a dye. As methods of the
15 protection, have been known a method of laminating an
image with a protective layer or sheet of a film-

forming resin, for example, an acrylic resin to

protect 1it.

20 SUMMARY OF THE INVENTION
However, the conventional protecting methods by
covering with glass or lamination with a resin have
sacrificed a feeling of image quality that directly
enjoys an image and so to say, protecting methods by
25 which the image is viewed through a film or glass,
namely, the image 1s observed apart from the naked

image.



sacrificed a feeling of inmage quality that directly enjoys an inmage and so
to say, protecting nethods by 25 which the inage is viewed through a film or

glass, nanely, the inmage is observed apart fromthe naked i S RIARY 2006
FEBRUARY 2006 On the other hand, even in the case where a recorded product
is subjected to a counterneasure against image runni ng caused by

application of water drops to the recorded product and i nage deterioration
5 caused by ultraviolet |light as described in Japanese Patent Application
Lai d- Open No. 9-48180, such a recorded products has cone to be further

required to achieve durability not |lower than the practical |evel over a

l'ong period of tinmeonFenhceXAAd e neven bochOinheeolded 1 oducts gbtained by
making a record with a dye ink, those which are considered to undergo

nei ther image ruppragdeyedURAN CONd@sievtbh wat ar cAipitdetessqration at
10-year level even in a durability test under ultraviolet |ight are about

to 15 be providgdiascondiang trunrecog dcagseadbg uped.icHowevesf whthas been
actually found that when such a recorded product is stuck on a wall or the
i ke, deteriodabtpentoatihed tpycaomiesd uprodndtt rade icaEonbater gasesiom air
for exanple, ozone, nitrogen oxides, 20 sulfur oxides, etc. may occur in
sone cases evepawbhed by ultraviolet light as described in Japanese
Patent Application Laid-Open No. 9-48180, such a
recorded products has come to be further required to
achieve durability not lower than the practical level
over a long period of time. For example, even in
10 recorded products obtained by making a record with a
dye ink, those which are considered to undergo
ne;ther image runﬁing even upon contact with water
nor deterioration at 10-year level even in a
durability test under ultraviolet light are about to
15 be provided according to recording media used.
However, 1t has been actually found that when such a
recorded product is stuck on a wall or the like,
deterioration caused by moisture and trace component
gases in aif, for example, ozone, nitrogen oxides,
20 sulfur oxides, etc. may occur in some cases even when
a recording medium to which waterproofness and light
fastness against ultraviolet light have been imparted
1s used.
It is an object of the present invention to
25 provide various kinds of apparatus and devices used

in protection of an image without using a method of

laminating an image with a protective member such as



a recording nediumto which waterproofness and |ight fastness agai nst
ultraviolet Iight have been inparted is used. It is an object of the
present invention to 25 provide various kinds of apparatus and FEBRUARY 2e05
in protection of an imge w thout using a nethod of |am nating an inage
with a protective menber such as 3 FEBRUARY%2006 - 4 glass or a film by
which a feeling of image quality of a naked image can be directly enjoyed,
and a process for protecting an inage by coating the image with a liquid
for protection. 5 The present inventors have researched as to the direct
mai nt enance of a naked inage at a high shelf [|ife without sacrificing the

| mge qual ity dugelOorl B £LRGST 1, NPfcR i BLDL oy ARSRALANL LAYEE et NuS

| eading to co efron o e present 1 nvention. 10 The presen |nveXfion

ainms at fillingevoidsibaf tmalge adeasl vingetayor cabilgied ecpiding in such a
system that a coloring material applied to the reCeiving |ayer clearly

devel ops a col®recébereby E;Qrat\édigm@ié@smég@ Bot eldaariald omé ea@biyen of the
coloring 15 material. In this case, when a liquid for protection lowin
viscosity is useth aebetnad dobeomesciglbdeck, and the liquid is easy to be
applied. In order to
5 The present inventors have researched as to the

direct maintenance of a naked image at a high shelf

life without sacrificing the image quality due to

interposition of a visible transparent layer, thus

leading to completion of the present invention.

10 The present invention aims at filling voids left
in a receiving layer after recording in such a system
that a coloring material applied to the receiving
layer clearly develops a color, thereby removing
sites of a deterioration reaction of the coloring

15 material. In this case, when a liquid for protection
low in viscosity 1is used; penetration becomes quick,
and the liquid is easy to be applied. 1In order to
leave a liquid for protection in the receiving layer,
however, it is necessary for the liquid to have a

20 moderately high viscosity. When a liquid high in
viscosity 1s used, implements and devices for
uniformly applying the liquid are extremely useful.
Namely, the present invention has been completed with
the object of uniformly applying an intended amount

25 of a liquid with no defect on an image surface even

when the viscosity of the liquid is high.

In the protection treatment of an image using



| eave a liquid for protection in the receiving |ayer, however, it is
necessary for the liquid to have a 20 noderately high viscosity. \Wen a
liquid high in viscosity is used, inplenents and devices for 3 FFRBARY 006
applying the liquid are extrenmely useful. nmely, the present invention has
been conpleted with the object of uniformy applying an intended anount 25
of aliquid with no defect on an i nage surface even when the viscosity of
the liquid is high. In the protection treatnent of an imge usi ng 3 FEBRUARY
2006 - 5 the liquid for protection, it is preferable to successfully neet
the followng requirenents: (1) As articles to be applied, may be nenti oned

recorded produghs uUshnddnEdira dreacarei 69, nedi ay phe foredliouso si zes such as
phot ograph size (89 nmx 119 nm called the L-plate size; postal card size

(100 mMm x 148 su}ces2iusilze medauldies ofol hewbinpl akguldirzgjer(tlsl9 nm x 178 10
mm ; A4 size (210 mmx 297 mm); and A3 size (420 mmx 297 mm, and it is
preferabl e thatli heAappttcaleontof bichepdliipd d hay peomhecttiiomdd these
recorded products of
recorded products using media (recording media) of
5 wvarious sizes such as
* photograph size (89 mm x 119 mm) called the L-plate
size;
* postal card size (100 mm x 148 mm);
- 2L size (double of the L-plate size) (119 mm x 178
10 mm);
* A4 size (210 mm x 297 mm); and

* A3 size (420 mm x 297 mm),

and it is preferable that the application of the
liquid for protection to these recorded products of
15 different sizes can be achieved;
(2) When the liquid for protection is applied to an
image, a recorded product must be fixed. In this
case, it is preferable to be able to solve such a
problem that when ends of the recorded product are
20 pressed with hands, the liquid cannot be applied to
such portions, or the ends may be hard to press due
to slipping after application in some cases and a
problem that the liquid for protection may adhere to
a hand upon operation in some cases to feel
25 unpleasantly.
(3) It is preferable that coating implements and

devices of the liquid for protection be excellent in



15 different sizes can be achieved; (2) Wen the liquid for protection is
applied to an inmage, a recorded product nust be fixed. In thls case i
preferable to be able to solve such a problemthat when ends3 EHARYZO
recorded product are 20 pressed with hands, .the |iquid cannot be applied to
such portions, or the ends may be hard to_pﬁe§s due to slipping after
application in sone cases and a problemthat the liquid for protection my
adhere to a hand upon operation in sone cases to feel 25 unpleasantly. (3)
It is preferable that coating inplenents and devices of the liquid for
protection be excellent in 3 FEBRUARY 2006 htness w thout |eaking the liquid

when they are poyhuseds andHdut sl&esingblret hatyutikey.hen com@ackrko  save
space upon storage. In the present invention, as the result that 5

investigationsnas tieethes@dvari ous d@guraement&aha\teleﬁ&% canpytag teut
repeatedly, technical elenents, materials, etc. which can achi eve these
requi renents bave beerel mpest iggatetget hus | eading to an invention relating
to coating inplements, kits, devices, 10 coating nmethods and protection
processes. Accordi Ag ttdet mrgEeseninvanentnonast idre tesulhushpitovi ded a
coating Inplenfgge;gaggggGQ;mggito these various requirements have
been carrying out repeatedly, technical elements,
materials, etc. which can achieve these requirements
have been investigated, thus leading to an invention
relating to coating implements, kits, devices,
10 coating methods and protection processes.
According to the present invention, there is
thus provided a coating implement for applying a
nonvolatile liquid for protection treatment to a
recorded product which is provided with a porous
15 layer as an ink-receiving layer on the surface of a
substrate and on which an image has been formed with
a coloring material adsorbed on at least the porous
layer to protect the image, the liquid not dissolving
the coloring material, wherein a coating surface of
20 the implement for applying the liquid to the porous
layer having the image is supported by a supporting
member, and the coating surface can hold the liquid.
According to the present invention, there is
~also provided a kit for protection treatment of a
25 recorded product which is provided with a porous

layer as an ink-receiving layer on the surface of a

substrate and on which an image has been formed with



nonvol atile liquid for protection-treatnment to a recorded product which is
provided with a porous 15 |layer as an ink-receiving |ayer on the surface of
a substrate and on which an i nage has been forned with a copgﬁﬁﬂf4ﬁXéPWhl
adsorbed on at |east the porous |ayer to_pzogect the image, the liquid not
di ssolving the coloring material, wherein coating surface of 20 the

i npl ement for applying the liquid to the porous |ayer having the inage is
supported by a supporting nenber, and the coating surface can hold the
liquid. According to the present invention, there is also provided a kit
for protection treatnment of a 25 recorded product which is provided with a

porous |ayer as aplLbhknpemgkvirna 1l aydyodfed hensutf asasef the Phséiate and on
whi ch an i mage has been fornmed with 3 FEBRUARY 2006 7 a coloring nmateri al

adsorbed on atldeas; shedpeiousonmyieyingad dckntadanmpr wdiing scaontalaer

whi ch can hold a nonvolatile Iiquid which does not dissolve the coloring
materi al, the xocatnnglanplenmgntgudesorh bhed doabonetand s&cduppartie ng tabl e for
supporting the recorded product. According to the present invention, there
is further providetna veaeiragldevihee dort prot eoplements stsmntbed a

recorded product which is provided ,
5 above and a supporting table for supporting the

recorded product.

According to the present invention, there is
further provided a coating device for protection
treatment of a recorded product which is provided

10 with a porous layer as an ink-receiving layer on the
surface of a substrate and on which an image has been
formed with a coloring material adsorbed on at least
the porous layer, said coating device comprising a
storage part which can store a nonvolatile liquid

15 which does not dissolve the coloring material, a
coating member which has a coating surface for
coating the image with the liquid provided on an
outer periphery of a shaft member and is supported
rotatably on the shaft member, a moving means for

20 moving the recorded product relatively to the coating
surface while bringing the image surface of the
recorded product into contact with the coating
surface, and a means for feeding the liquid stored in
the storage part to the coating surface of the

25 coating member.

According to the present invention, there is

still further provided a coating implement for



10 with a porous layer as an ink-receiving |ayer on the surface of a

substrate and on which an image has been fornmed with a colorh %gﬁ
adsorbed on at |least the porous |layer, said coating device c Eﬁ?ﬁ@hﬁg 06

storage part which can store a nonvolatile éiquid 15 whi ch does not dissolve
the coloring material, a coating nmenber which has a coating surface for
coating the inmage with the liquid provided on an outer periphery of a shaft
menber and is supported rotatably on the shaft nmenber, a noving neans for
20 noving the recorded product relatively to the coating surface while
bringing the image surface of the recorded product into contact with the

coating surfage;+andi anmeans themh tf QﬁdidWQréé@rdié@lﬁ%Qo&h@PcedzHirtﬁ hes st orage
part to the coating surface of the 25 coating nenber. According to the

present inventgsviddereits asbiddodsuridhesr provadedna-eeatding rigipl ement for
3 FEBRUARY 2006 protection treatnent of a recorded product which is
provi ded with laayor ous thyesuasaar iatk-a epddvingtel aydr oon wheclsuafiace of a
substrate and on which an imge has been forned with a coloring material 5
adsor bed on atinagsthapebponodorirggerityaiadl cobhfhyg Mmapleenent conprising a
storage part which can store a nonvolatile liquid which does not dissolve
t he 5 adsorbed on at least the porous layer, said coating
implement comprising a storage part which can store a
nonvolatile liquid which does not dissolve the
- coloring material, and a coating surface which
communicates with the storage part and through which
10 the liquid fed from the storage part can seep.
According to the present invention, there is yet
still further provided a kit for protection treatment
of an image of a recorded product which is provided
with a porous layer as an ink-receiving layer on the
15 surface of a substrate and on which the image has
been formed with a coloring material adsorbed on at
least the porous layer, said kit comprising the
coating implement described above and a supporting
table for supporting the recorded product.
20 According to the present invention, there is yet
still further provided a coating device for
protection treatment of an image of a recorded
product which is provided with a porous layer as an
ink-receiving layer on the surface of a substrate and
25 on which the image has been formed with a coloring

material adsorbed on at least the porous layer, said

coating device comprising a container part which can



coloring material, and a coating surface which communicates wth the
storage part and through which 10 the liquid fed fromthe storage part can
seep. According to the present invention, there is yet stiIPﬁkﬁdﬁﬁﬁYzmﬁ
provided a kit for protection treatnent ofyan inmge of a recorded product
which is provided with a porous |ayer as an ink-receiving |ayer on the 15
surface of a substrate and on which the inage has been forned with a
coloring material adsorbed on at |east the porous |ayer, said kit
conprising the coating inplenment described above and a supporting table
for supporting the recorded product. 20 According to the present invention,
there is yet siritdid wthenvplavided ldqudat,i nthdelvi deebonotprddisention
treatment of an inage of a recorded product which is provided with a porous
| ayer as an ithle reckdwvimg hayerien,t he surdlaceedf shasabsemat e and 25 on
whi ch the image has been formed with a coloring material adsorbed on at

| east the porousnedett iemj HOr§odPirng NFSRREC IdohpEei Agcareest ai ner part
whi ch can 3 FEBRUARY 2006 9 contain a nonvolatile liquid, which does not

di ssol ve t he RESIBIG hgt WP eF N8I COndad NEToR st 2R3 antakROASdRITon port

for introdycing the (scorded, product | nio, the, contapngy, pagt. and a takeofs

interior of the container part, wherein the
introduction and takeoff ports have such a structure
that the ports can open upon passage of the recorded
product, and a removing means for removing an excess
10 liquid attached to the surface of the recorded
product upon passage of the recorded product is
provided at the takeoff port.
According to the present invention, there is yet
still further provided a process for protecting a
15 recorded product which 1s provided with a porous
layer as an ink-receiving layer on the surface of a
substrate and on which an image has been formed with
a coloring material adsorbed on at least the porous
layer, said process comprising the step of applying a
20 nonvolatile liquid for protection, which does not
dissolve the coloring material, in an excessive
amount more than an amount necessary for filling
voids in the porous layer to the porous layer, on
which the image has been formed, to fill the voids in
25 the porous layer with the liquid for protection.
According to the coating implements, kits,

devices and protection process related to the present



5 for discharging the recorded product fromthe interior of the container
part, wherein the introduction and takeoff ports have such a

that the ports can open upon passage of the recorded product3%§h§ﬁgﬂﬁyzmm
removi ng neans for renoving an excess 10 |Igbld attached to the surface of
the recorded product upon passage of the recorded product is provided at
the takeoff port. According to the present invention, there is yet stil
further provided a process for protecting a 15 recorded product which is
provided with a porous |ayer as an ink-receiving |layer on the surface of a
substrate and on which an i nage has been formed with a coloring materi al

adsorbed on at |{gashtibg, th%“%rok%%%&oﬁ*%ﬂ%é&ﬁ%ﬁ%soEoﬁﬁrhﬁb@g bife sst ep of
appl ying a 20 nonvol atile liquid for protection, which does not dissolve

the coloring materbabedi PrafueXCessl Vo RMHENS®I £n thaDe@NaamDyAhnecessary
for filling wvoids in the porous |layer to the porous layer, on which the

i mage has been §oesdedpetatiingl atheitg ds idi Z5cthe ofoeyusthayeskeid h the
liquid for protection. According to the coating 1nplenents, kits, devices
and protection pnagesproekated.to the present 3 FEBRUARY 2006 - 10
i nvention, E?e protection treatnent of an image of a

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A, 1B, 1C and 1D schematically illustrate,
in partial section, a distribution of a liquid
applied on a recording medium with a coating weight

10 varied, in which FIGS. 1A, 1B, 1C and 1D indicate the
states that the coating weight is insufficient,
moderate, slightly excessive and greatly excessive,
respectively.

FIG. 2 schematically illustrates a set including

15 a coating implement in an example of the present
invention.

FIGS. 3A, 3B and 3C schematically illustrate a
plurality of coating heads for corresponding to media
of different sizes in an example of the present

20 invention, in which FIGS. 3A, 3B and 3C indicate a
condition before assembly, application to those
narrow in width, such as L-plate and postal card
sizes and application to those wide in width, such as
an A4 size, respectively.

25 FIGS. 4A, 4B, 4C and 4D illustrate another
example of the present invention.

FIG. 5 illustrates the another



recorded product can be perfornmed in brief and with good operating ability
to directly enjoy the naked imge protected. 5 BRI EF DESCRI PTI.ON OF THE
DRAW NGS FI GS. 1A, 1B, 1C and 1D schematically illustrate, inFFBRUARY 2006
section, a distribution of aliquid applLe% on a recording nediumw th a
coating weight 10 varied, in which FIGS. A, 1B, 1C and 1D indicate the
states that the coating weight is insufficient, noderate, slightly
excessive and greatly excessive, respectively. FIG 2 schematically
illustrates a set including 15 a coating inplenment in an exanple of the
present invention. FIGS. 3A, 3B and 3C schematically illustrate a
plurality of coalnmbe hefdshéopresenespaondimgi . media of different sizes in
an exanpl e of the present 20 invention, in which FIGS. 3A, 3B and 3C
indicate a conditiBhGbeforelassentiley EHpplamathen esatipdse omarhew in
wi dth, such as L-plate and postal card sizes and application to those w de
in wdth, suclprssent Mngerélonespectively. 25 FIGS. 4A, 4B, 4C and 4D
illustrate another exanple of the present invention. FIG_ 5 illustrates the
anot her FIGS. 7A, 7B, 7C and 7D illustrate a further
5 example of the present invention.
FIG. 8 illustrates the further example of the
present invention.
FIG. 9 illustrates the further example of the
present invention.
10 FIG. 10 illustrates a still further example of
the present invention.
FIG. 11 illustrates the still further example of
the present invention.
FIG. 12 illustrates a coating implement having a
15 fixedly feeding function.
FIG. 13 illustrates, partly in section, the
coating implement shown in FIG. 12.
FIG. 14 is a cross-sectional view illustrating a
fixedly feeding mechanism by screw feed.
20 FIG. 15 illustrates en example where the closing
is modified.
FIGS. 10A, 16B, 16C, 16D and 16E illustrate a
portable coating device convenient for storage in no
use.
25 FIG. 17 illustrates assembly of a coating

implement.

FIG. 18 illustrates, 1in section, portions of the



3 FEBRUARY 2006 11 exanple of the present invention. FIG 6 illustrates the
anot her exanple of the present invention. FIGS 7A, 7B, 7C an%,?D
illustrate a further 5 exanple of the present invention. FI G FEBRYARY 29465
the further exanple of the present invegtﬁ%n; FIG 9 illustrates the
further exanple of the present invention. "I0 FIG 10 illustrates a stil
further exanple of the present invention. FIG 11 illustrates the stil
further exanple of the present invention. FIG 12 illustrates a coating

i npl ement having a 15 fixedly feeding function. FIG 13 illustrates, partly
in section, the coating inplenment showmn in FIG 12. FIG 14 is a
cross-sectionaloat v i Lhpsénahknghawnf ixedt 3G f eedi ng mechani sm by screw

feed. 20 FIG 15 illustrates en exanple where the closing is nodified.
FIGS. 16A, 16B, 16Gr1d6D1andll6ktidatest reat eessampdet ahkeecaat i ng devi ce
convenient for storage in no use.
cushioning layer, a shielding layer and a feeding
layer are provided at a member forming a coating
5 surface.

FIG. 20 illustrates a constitution that the feed
of a liquid is controlled by a flocked fabric.

FIG. 21 illustrates a constitution in which a
flocked fabric is exchangeably installed.

10 FIG. 22 illustrates, in section, portions of the
coating implement shown in FIG. 21.

FIGS. 23A, 23B, 23C, 23D and 23E illustrate a
constitution in which prevention of leakage is
achieved by using an absorbing member.

15 FIGS. 24A, 24B, 24C and 24D illustrate an
outline of a dipping device using a bag.

FIGS. 25A, 25B and 25C are partial cross-
sectional views illustrating the mechanism of the
device shown in FIGS. 24A to 24D.

20 FIGS. 26A and 26B illustrate another coating
device using a roller, in which FIG. 26A and 26B
respectively indicate a state of the roller and a
state in which coating is conducted while pressing
the whole surface of a recorded product by a screen

25 type presser.

FIGS. 27A, 27B, 27C and 27D illustrate an

example where a series of processes of coating and



25 FIG 17 illustrates assenbly of a coating inplenent. FIG 18
illustrates, in section, portions of the 3 FEBRUARY 2006 - 12 atin

i npl enent shown in FIG 17. FIG 19 illustrates an exanpl e whark UAKRY 2006
cushioning layer, a shielding |ayer and a g@djng | ayer are provided at a
menber formng a coating 5 surface. FIG illustrates a constitution that

the feed of a liquidis controlled by a flocked fabric. FIG 21 illustrates
a constitution in which a flocked fabric is exchangeably installed. 10 FIG
22 illustrates, in section, portions of the <coating inplenent shown in FIG

21. FIGS. 23A, 23B, 23C, 23D and 23E illustrate a constitution in which
prevention of Wigakagei$ Speacbireed blyy ussimg aml abssr bi ng nmenber. 15 FI GS.
24A, 24B, 24C and 24D illustrate an outline of a dipping device using a
bag. FIGS. 25A, 25B'BB8. 236RaredpaBfH alrerassssseetiopaklvivewsys | | ustrati ng
t he nechani smof the device shown in FIGS. 24A to 24D. 20 FIGS. 26A and 26B
illustrate anctdmnaohtihgy déviuss radiimy dhrolhechanpswhiodh thisG 26A and 26B

device shown in FIGS. 27A to 27D.

5 FIGS. 29A, 29B, 29C and 29D illustrate another
example where a series of processes of coating and
wiping 1is pefformed by using rollers.

FIG. 30 is a cross-sectional view schematically
illustrating the mechanism of the device shown in

10  FIGS. 29A to 29D.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A recorded product, to which a protection

treatment according to the present invention is

15 applied, is obtained by applying an ink comprising a
coloring material to a recording medium having a
porous layer as an ink-receiving layer to form an
image. Since a protection treatment according to the
present invention is conducted by impregnating the

20 recorded product with a liquid such as a silicone oil
or fatty acid ester, it is preferable to use a
recording medium which undergoes no strike-through,
for example, a recording medium by which recording is
conducted by causing a coloring material such as a

25 dye or pigment to be adsorbed on at least fine
particles forming a porous structure of an ink-

receiving layer provided on a substrate. The



respectively indicate a state of the roller and a state in which coating is
conducted while pressing the whole surface of a recorded pro

screen 25 type presser. FIGS. 27A, 27B, 27C and 27D i||ustrag§&§ﬁ8¥Q§Eﬁﬁﬁb
where a series of processes of coating and g FEBRUARY 2006 - 13 wping is
performed by using rollers. FIGS. 28A and é B are cross-sectional views
schematically illustrating the nmechanismof the device shown in FIGS. 27A
to 27D. 5 FIGS. 29A, 29B, 29C and 29D il lustrate another exanple where a

series of processes of coating and wping is performed by using rollers.
FIG 30 is a cross-sectional view schematically illustrating the mechani sm

of the device ;shaywwdifglAe&hGR 0294 Ut 200+ REJALLEDI PESERKRBUN O THE
PREFERRED EMBODI MENTS A recorded product, to which a protection treatnent

accordi ng to theipalesentoirnvert iion tscdbdapgl tedng sirobi@kpedt byneappld/i ng an
ink conprising a coloring material to a recording nedium having a porous
| ayer as an i rikzclecei véagriayer medifior Mman inkaget Ssnpeed epradilectdHn
treatment according to the present invention is conducted by inpregnating
t he the so-called absorption type in which an ink is
5 absorbed in voids formed in the ink-receiving layer

on the substrate. The absorption type ink-receiving

layer can be formed as a porous layer composed mainly

of fine particles and containing a binder and other

additives as needed. Examples of the fine particles

10, include inorganic pigments such as silica, clay, talc,
calcium carbonate, kaolin, aluminum oxide such as
alumina or alumina hydrate, diatomaceous earth,
titanium oxide, hydrotalcite and zinc oxide; and
organic pigments such as urea-formalin resins,

15 ethylene resins and styrene resins. At least one of
these pigments is used. Examples of the binder
preferably used include water-soluble polymers and
latexes. Examples thereof include polyvinyl alcohol
or modified products thereof, starch or modified

20 products thereof, gelatin or modified products
thereof, gum arabic, cellulose derivatives such as
carboxymethyl cellulose, hydroxyethyl cellulose and
hydroxypropylmethyl cellulose, vinyl copolymer
latexes such as SBR latexes, NBR latexes, methyl

25 methacrylate-butadiene copolymer latexes, functional-

group-modified polymer latexes and ethylene-vinyl

acetate copolymers, polyvinyl pyrrolidone, maleic



20 recorded product with a liquid such as a silicone oil or fatty acid
ester, it is preferable to use a recordi ng nedi um whi ch under goes_nq
strike-through, for exanple, a recording nmedi um by which rec%%@pﬁyﬁgyzmm
conducted by causing a coloring material _sygh_as a 25 dye or pignment to be
adsorbed on at least fine particles formng a porous structure of an ink-
receiving | ayer provided on a substrate. The 3 FEBRUARY 2006 - 14 recording
medi um of such a structure is particularly suitable for use in recording
using an ink-jet method. Such a recording nmediumfor ink-jet is preferably
of the so-called absorption type in which an ink is 5 absorbed in voids
formed in the a3 eed vPgYRaysr orosared Wifist ridtereThie absorptd on type

i nk-receiving |ayer can_be fornmed as _a porous | ayer conposed nainly of
fine particl eSSHRE COMAU WPAGSa BPAdENCand &t herl Woadfi tT0E] @8 heeded

Earpl o5 of Vg fige. PerLl dlop 10, tnolude daorganie pLatents pyph.ec
ﬁl gm na or al %ﬂ%]ﬂh g%%%%%- gg%tao%aceousdc.ea%t h, ta{ t i’um oXi dei _
ydrotalcite C ; rganc pigreft¥ ¥uch a3 urea-formalin
e o5 B a0, LA RSt T A dseat oTREhcese
flowability modifier, surfactant, antifoaming agent,
parting agent, fluorescent whitening agent,
ultraviolet absorbent, antioxidant and the like may
be used as needed.

10 A particularly preferable recording medium is
such that an ink-receiving layer is formed mainly of
fine particles having an average particle diameter of
at most 10 pm, preferably -at most 1 um as the above-
described fine particles. As the above fine

15 particles, are particularly preferred fine silica or
aluminum oxide particles. The reason why the fine
aluminum oxide or silica particles are particularly
effective is considered to as follows. Namely, it is
considered that although a coloring material adsorbed

20 on the fine aluminum oxide or silica particle; is
found to greatly undergo color fading by gases such
as NOx, SOx and ozone, these particles are liable to
attract gases, and so the gases come to be present in
the vicinity of the coloring material, and the

25 coloring material is easy to cause color fading. As

the fine silica particles, are preferred fine silica

particles typified by colloidal silica. The



preferably used include water-soluble polyners and | atexes. Exanples

t hereof include polyvinyl alcohol or nodified products thereqf, starch or
nodi fied 20 products thereof, gelatin or nodified products ﬁ@ﬁﬁﬁ A%
arabic, cellul ose derivatives such as carbhoxynet hyl cellulose hydroxyethyl
cel lul ose and hydroxypropyl nethyl cellul ose, vinyl copolyner |atexes such
as SBR | atexes, NBR | atexes, nethyl 25 nethacryl at e- but adi ene copol yner

| at exes, functional - group-nodified polyner |atexes and et hyl ene-vi nyl

acet ate copol yners, polyvinyl pyrrolidone, malefic 3 FEBRUARY 2006 15
anhydri de pol yners or copolyners thereof, acrylic ester copolyners, and the
i ke. Two or mwlel@iddhesél ibandess Ifaynde wsedvainl eabirbi Matomorttas needed.

QO her additives may al so be used. For exanple, a 5 dispersing agent,

t hi ckener, pHradjhst er Ad bt taot] arflyowalsifldntap o farep | e suthaateant ,
antlfoan1ng agent, parting agent, fluorescent whitening agent, ultraviolet
absorbent , antiaxikfarmeanionhd Wh@@&nﬂﬁSQﬁﬂbsédlas feadedant &
partlcularly preferable recording mediumis such that an ink-receiving

| ayer is formeRRRINFS B@teﬂﬁnéq&%%ﬁﬁﬁ%%ohavpﬁg Q@Q%kﬁﬁg%nﬁaﬁﬁlh&£7

di aneter of at nost_10 referably nDs as .t he above-
5 As preferagﬂé gxamples o the %1 umlnum oxlde

particles, may be mentioned fine alumina hydrate
particles. As a preferable example of such an
alumina pigment, may be mentioned alumina hydrate
represented by the general formula
10 Al,053-., (OH) 2n° mH20 (1)
wherein n is an integer of 1, 2 or 3, and m is a
number of 0 to 10, preferably 0 to 5, with the
proviso that m and n are not 0 at the same time. 1In
many cases, mH;O0 represents an aqueous phase which
15 does not participate in the formation of a crystal
lattice, but is able to be eliminated. Therefore, m
may take a value other than an integer. When‘this
kind of a material is heated, m may reach a value of
0. The alumina hydrate can be generally produced in
20 accordance with the publicly known process such as
such hydrolysis of an aluminum alkoxide or sodium
aluminate as described in U.S. Patent Nos. 4,242,271
and 420,2870, or a process in which an aqueous
solution of aluminum sulfate, aluminum chloride or
25 the like is added to an aqueous solution of sodium
aluminate to conduct neutralization as described in

Japanese Patent Publication No. 57-44605.



described fine particles. As the above fine 15 particles, are particularly
preferred fine silica or alum num oxide particles. The reaso | he
al um num oxi de or silica particles are particularly effectingﬁgﬁﬁgﬁgkggged
to as follows. Nanely, it is considered_that _although a coloring materi al
adsorbed 20 on the fine alum numoxide or silica particles is found to
greatly undergo col or fading by gases such as NOx, SOx and ozone, these
particles are liable to attract gases, and so the gases cone to be present
in the vicinity of the coloring material, and the 25 coloring material is
easy to cause color fading. As the fine silica particles, are preferred
fine silica partiddresitlypiétedebyprddngimaliw|wsangThecB BEEBRUARY 2006 -
16 colloidal silica itself may be available fromthe market. As

particul arly prlafierab|kyexahpl 5§ MRetesiultakle beoFreaPPoAEd tilwes & escr i bed
in, for exanple, Japanese Patent registration Nos. 2803134 and 2881847. 5
As preferableté%hdﬁq%%e%¥l?ﬁepFPﬁ§S§I@ﬁQﬂﬁﬁ%ﬂ@cﬁP b%?tpéﬁé§ntnay be

mentioned fine alunlna drate rt.icles prefer bIe ex of such
ool U na proHETE Ry BGLNaRt fondd S TETy &t 8¢ LFBpF Seanied Ty { he
general foé”“%@c%%xifbr protection, absorbency and fixing ability,
and moreover properties necessary to realize such
photograph-like image quality as described above,
such as transparency, glossiness and fixing ability
of a coloring material such as a dye in a recording
10 liquid are achieved. The mixing ratio by weight of
the fine particles to the binder is preferably within
a range of from.lzl to 100:1. When the amount of the
binder is controlled within the above range, a pore
volume optimum for impregnation of the liquid for
15 °* protection into the ink-receiving layer can be
retained. The content of the fine aluminum oxide
particles or fine silica particles in the ink-
receiving layer 1is preferably at least 50 % by weight,
more preferably at least 70 % by weight, most
20 preferably not lower than 80 % by weight, but not
higher than 99 % by weight. The coating weight of
the ink-receiving layer is preferably at least 10
g/m?, most preferably 10 to 30 g/m® in terms of dry
solids from the viewpoints of making the impregnating
25 ability of an image fastness improver good.

No particular limitation is imposed on the

substrate of the recording medium, and any substrate



Al2033_n (OH) 2n.

mH20 (1) wherein n is an integer of 1, 2 or 3, and mis a

nunmber of O to 10, preferably O to 5 wth the proviso that mand n are not

O at the sanme tine. In many cases, nH2O represents an aqueou 208
15 does not participate in the formation_of qa_crystal l|attice, but is able
to be elimnated. Therefore, m may take a value other than an integer. Wen

this kind of a material is heated, mnmay reach a value of 0. The al um na
hydrate can be generally produced in 20 accordance with the publicly known
process such as such hydrolysis of an al um num al koxi de or sodi um

alum nate as described in U S. Patent Nos. 4,242,271 and 420, 2870, or a

process i n whircdy are agsleduso $alkutisomnofired-um ey sugf degeral um num chl ori de

or 25 the like is added to an aqueous sqlution of sodign1 alum nate to
conduct neut r aldrrat imhnassdebcfiibed piar t apahese ®asent bPablalcatd oramo.

57-44605. 3 FEBRUARY 2006 - 17 An ink-jet recording nediumusing such an
al umi na hydrate i5ormed sherabne Pod splfitwsdrepPughhé&ophst ecti on process

according to the present invention because it is excellent in affinity for
the 5 liquid fANYRGLREE B, 2ab9BVEYHAY [RFFIFXTFY aBi PPt yRk-Jet

5

10

15

20

25

printer or the like is given. Paper suitably sized
on at least a side on which the ink-receiving layer
will be formed, and those (for example} baryta paper)
having, at their surfaces, a close porous layer (the
so—-called baryta layer) formed by applying an
inorganic pigment such as barium sulfate together
with the binder on to a fibrous substrate may be
particularly preferably used as substrates. More
specifically, when such a substrate is used,
occurrence of surface stickiness due to bleed of a
fastness improver on the surface of a recorded
product subjected to a fastness-improving treatment
can be extremely effectively prevented even when the
recorded product is left to stand for a long period
of time under a high-temperature and high-humidity
environment, and a recorded product far excellent in
shelf stability can also be provided. The form
having a porous layer at a surface layer in a
recording medium is not limited to the formation of
the porous ink-receiving layer on the substrate, and
Alumite or the like may also be used.

As the liquid for protection of a recorded

product used in the present invention, may be used



and noreover properties necessary to realize such photograph-Iike inmage
quality as described above, such as transparency, gl ossiness_and fixin
ability of a coloring material such as a dye in a recording ﬁBEPBHéFB{gMQ
achi eved. The mxing ratio by weight of _the tine particles to the binder is
preferably within a range of from11:1 to 100:1. \Wen the anmount of the

bi nder is controlled within the above range, a pore volune optinum for

i npregnation of the liquid for 15* protection into the ink-receiving |ayer
can be retained. The content of the fine alum numoxide particles or fine
silica particles in the ink- receiving layer is preferably at |east 50 % by
wei ght, nore Praferdbl gh anelicéhstr A0 sHBwensi ghtlonbsy @6tprekdr abl y not

| ower than 80 % by weight, but not higher than 99 % by weight. The coating
wei ght of theomkiedcedvihg Payersi 3ayeaf erfablilye arefreadt ngomg/dim nost
preferably 10 to 30 g/n2 in terns of dry solids fromthe viewoints of

meki ng the i mpmesyietd ngor28£A6ia%5 &P ofM3He | fagedf adtheésse iR B9eRtddct. No

particular limtation is inposed t he ubstrate, of e recordi ng medi um
PG any. oubst Mith I TERFARD 3606 Lor. Andee bt Chitiel PReFodrusdibe o

coloring materlal., APPILEdetQ,40G RAQUS, IAVE!; 91 APS £85aLdlRY (RdI um

porous layer to improve the durability and the like
of the image. Further, a colorless transparent
liquid which does not affect the color tone and the
like of the image and improves the image quality by

10 its filling into voids in the porous layer is
excellent in general-purpose properties. However, a
colored liquid may also be used in some cases.
Although the liquid for protection is high in
general-purpose properties when it is odorless, a

15 perfume base or the like may be added to the liquid
within limits not affecting the image to give a smell
suitable for the image.

As the liquid for protection, may be used at
least one selected from, for example, fatty acid

20 esters, silicone oils, modified silicones and
fluorine-containing oils.

It is preferred that the liquid for protection
can be held by a coating implement or a coating means
of a coating device and has moderate penetrability

25 into the porous layer. For example, a liquid having
a viscosity of about 10 to 600 Cs is preferred. When

the viscosity 1is at least 20 Cs in particular, the



therein nor affect an inmage fi xed and are nonvol ati | e, and hence have an
effect of protecting the coloring 5 material by filling such a Iiﬂuid into
voids in the porous layer to inprove the durability and the $ FEBRUARY 2006
image. Further, a colorless transparent _ljguid which does not affect the
color tone and the |ike of the inmage and inproves the image quality by 10
its filling into voids in the porous |ayer is excellent in general-purpose
properties. However, a colored liquid may al so be used in sonme cases.
Al 't hough the liquid for protection is high in general-purpose properties
when it is odorless, a 15 perfune base or the |like my be added to the
liquid wthidilguid stawtpadffectiog tibe sunmedey the lgi viey at saekkcosuldadabl e f or
the image. As the liquid for protection, may be used at |east one selected
from for examplosludtatt Yheei Fheovestesstysiibi asnaasitl S30Gdds £ i gbesi | i cones
and fluorine-containing oils. It is preferred that the liquid for protection
can be hel d by igudshtlidg RFpteEERPNOR Sa C@GaE g ekl Y of 2BAc8FENRF devi ce
and has noderate penetrability 25 into the porous |ayer. For exanple, a
li qui d_havi ng & Witk 6§11 YO Paboar™e6 -t 018867 Cs Ui $DrteriadtavneR the
viscosity és %tailde%%t b2e0 acspégtgg{l Ia%lily r}}’rettjé%a%lFeEB\BysAcBgs% 9/6 range
from the viewpoints of the retention of the liquid
for protection in the recorded product and operating
ability upon coating. When a liquid having such a
viscosity is used, even in a portion where the liquid
10 could not be applied in a horizontal direction right
after coating, small coating irregularities can be
effectively made even by feeding in the horizontal
direction from a portion where the liquid has been
applied thickly in a region about 1 mm away from the
15 former portion using malleability due to flowing of
the liquid.

A liquid for protection whose viscosity and the
like vary with temperature to vary penetrability into
the recorded product and malleability or ductility on

20 the surface thereof may also be used. 1In such a
liquid, a coating operation is performed at a
temperature (for example, a temperature higher than
room temperature) at which penetrability and
malleability or ductility suitable for the coating

25 operation can be achieved, and the temperature of the

recorded product 1s lowered to room temperature after

the coating operation, whereby the flowability of the



- 20 liquid for protection is surely held by the recorded product. Wen

the viscosity is at nost 300 Cs, the liquid for protection |%£%§§§Fr }%m6

apply, and evener coating can be perforned. Thus, 20 to 300

said to be a particularly preferable viscoghty range fromthe viewpoints of
the retention of the liquid for protection in the recorded product and
operating ability upon coating. Wien a |iquid having such a viscosity is
used, even in a portion where the liquid 10 could not be applied in a
horizontal direction right after coating, small coating irregularities can
be effectively nade even by feeding in the horizontal direction froma
portion where ltimild gind prastbeenonapgnedd attikiyt o nther egicomdaisbut 1 nm
away fromthe 15 forner portion using nalleability due to flowing of the
liquid. A liquwnpdustit prat deei oavakesle b ssdsiave arldet hAbowbpPRad gty wit h
tenperature to vary penetrability into the recorded product and

mal | eabi lity éhaducdanidytahn 2DIERETSs GiFeddd G her eof may al so be used. In

such a liquid, a coating operatign is perfor at a tenperature (for
exanpl e, a tenper atﬁ?ee ‘%‘?@ﬁé‘ﬁgt R ntlhreo egoalf UPEPCEEtWARC R et rabi lity

and. il eabi LIy, or dueti! Lty eul table for the,coptng 2R:opengid on can be
coloring material has been fixed, 1is preferably
performed in an excessive amount more than an amount
necessary for filling voids in the porous layer on
which the coloring material has been fixed. It is

10 preferable to remove the liquid for protection from
the surface of the porous layer after the voids in
the porous layer are sufficiently filled, so as not
to form a layer of the liquid for protection on the
porous layer.

15 The states in which such a liquid for protection
has been applied to a recorded product are
schematicélly illustrated in section in FIGS. 1A to
1D. In FIG. 1A, reference numerals 11, 12 and 13
designate a base paper, a reflection layer and a

20 receiving layer, respectively. FIGS. 1A, 1B, 1C and
1D indicate the states in which the coating weight is
insufficient, moderate, slightly excessive and
greatly excessive, respectively. The moderate amount
means an amount necessary for filling voids in the .

25 ink-receiving layer 13 with the liquid. The slightly

excessive amount means such a required amount that

voids in the ink-receiving layer 13 are filled with



-recorded product is lowered to roomtenperature after the coating

operation, whereby the flowability of the 3 FEBRUARY 2006 -
protection penetrated into the recorded product can be Iomer%EE#Bﬂ§®31%®8

the flowability that can attain unlfornlc% ating. The coating of the liquid
for protection on the 5 porous |ayer of the recorded product, on which the
coloring material has been fixed, is preferably perforned in an excessive
anount nore than an anount necessary for filling voids in the porous |ayer
on which the coloring material has been fixed. It is 10 preferable to
remove the liquid for protection from the surface of the porous |ayer after
the voi ds in thke lperaus, |ayértheel subifiidcigertdua iy | ecdackosashrot to form a
| ayer of the liquid for protection on the porous layer. 15 The states in
whi ch such a kiugfia¢e orf privt esubehratas lleemcapptiedthe auréecrded product
are schematically illustrated in sectionin FIGS. 1Ato 1D. In FIG 1A

ref erence nunéhﬂE$QQ.Omjp%mﬂtiéteaeéﬁgmﬁﬂaW%Qkﬁ%iba@értha saflfects on | ayer
and a 20 receiving | ayer, respectlvel% 1A, 1B, 1C and 1D indicate
the states inReicdiendfe BERRT A Sméﬁght5vslqrﬁﬂﬁfﬁﬁlb%@lcﬁﬁéeFéﬁb slightly

excessive ?ndpresence distribution of the liquid for protection in
a sectional direction in the respective states. As a
result of investigation, in the state of FIG. 1A, the
optical density (OD) of the image was lowered by
irregular reflection, improvement in durability was

10 not observed, and irregularities appeared in the
penetration portions of the liquid with time. Thus,
such a state is not preferable. 1In the states of

"FIGS. 1B and 1C, the results were such that the
optical density (OD) is increased, the image becomes

15 clear, and the durability also becomes excellent. 1In
the state of FIG. 1D in which the liquid penetrates
up to the deep portion of the substrate, both optical
density (OD) and durability were excellent, but spots
may be observed in some cases in white images.

20 When that having a surface that can absorb the
liquid for protection is used as the substrate as
described above, it is particularly preferred that
the final state of the whole medium surface becomes
such a state that the o0il is filled into the

25 receiving layer alone as illustrated in FIG. 1B or
into the receiving layer and a part of the substrate

as illustrated in FIG. 1C.



greatly excessive, respectively. The noderate anobunt neans an anount

necessary for filling voids in the . 25 ink-receiving |ayer 1
liquid. The slightly excessive anobunt nmeans such a required 3%&%‘%‘2’2@006

voids in the ink-receiving layer 13 are fibked with 3 FEBRUARY 2006 -

the liquid, and the liquid gradually reaches the surface of the substrate
11 and wets the surface thereof or penetrates in the vicinity of the
surface. Reference nunerals 14, 15, 16 and 17 indicate the 5 presence
distribution of the liquid for protection in a sectional direction in the
respective states. As a result of investigation, in the state of FIG 1A,
the optical densithhd Gesént henveage omasiillowdredc: byafteegbkar refl ecti on,

i nprovenent in durability was 10 not observed, and irregularities appeared
in the penetdatsiconpottihone spechd Udagulisd i t hhei fel lPhiisig ewehpaestate is
not preferable. In the states of FIGS. 1B and 1C, the results were such
that the optﬁ@meWﬁﬁmlﬁ@e(EI§S?§tlhéW@&&&?nt%ﬁaq%%g%l%eE@ﬁe§Y15 cl ear, and
the durabilit also beco S excel In the state of FIG 1D in which the
liqui d penetr € %% Ykep gortlon of the substrate, both optica

density (QD) rabjlity were excellent, but spots may be observed in
> %%%»&;t%

sone cases In ges.
An ink-jet printer (BJF870, trade name,

manufactured by Canon Inc.) was used to print a
photograph-like image on a recoding medium with
pseudoboehmite contained in a receiving layer. The

10 recording medium is obtained by providing a
reflection layer (layer of BaSO4; layer thickness:
about 15 pm) and a receiving layer (binder: PVA)
composed of pseudoboehmite type alumina of about 30
um on a base paper (substrate). Recording was

15 conducted on this recording media with an ink for the
above-described printer. As a result, a coloring
material was adsorbed on the receiving layer
containing the alumina to form an image. Voids were
still left in the receiving layer after the recording.

20 As a liquid for protection, was used a
transparent odorless fatty acid ester
(trimethylolpropane triisostearate represented by the
following structural formula; viscosity: 200 Cs)
obtained by removing unsaturated components, which

25 form the cause of yellowing and odor, from fat and
oil. This liquid was applied in an excessive amount

more than an amount necessary for filling voids in



20 When that having a surface that can absorb the |liquid for protection is

used as the substrate as described above, it is particularly?iﬁghﬁﬁégggﬁgat

the final state of the whole nedium surface becones such a s

oil is filled into the 25 receiving | ayer Qhoue as illustrated in FIG 1B or
into the receiving layer and a part of the substrate as illustrated in FIG
1C. 3 FEBRUARY 2006 - 23 The present invention wll hereinafter be

descri bed nore specifically by the foll ow ng exanples. However, the present
invention is not limted by these exanples at all. 5 EXAMPLE 1 An ink-jet
printer (BJF870, trade nane, manufactured by Canon Inc.) was used to print
a phot ogr aph+tlheke nkrageconv angetegiemg tredinemwiid he psetidoboelfmtttes cont ai ned
in a receiving layer. The 10 recording nmediumis obtained by providing a
reflection | ayecqidkrroddBaSOabthayed @icknhessn whbobt the pmagend a
receiving layer (binder: PVA) conposed of pseudoboehmite type al um na of

about 30 pm &@Saldsese Papeed( subSteat Bhe. rrRecFEhPIRd1as ¢aadietféd on

this recording nedia with an ink for the above-described printer. As a
result, a col ﬂlﬁfand for a proper time atfter the coating, a

5 excess liquid on the surface of the ink-receiving

layer was quickly wiped off.

CH,-000-C, Hs
Ch,~CH,=C-CH,~000-C
CH,~0C0-C, H,q

The relationship between the shelf time and the
penetrated amount is shown in Table 1. Incidentally,
the penetrated amount was expressed by a measured
value of weight increase of the recorded product with

time.



mat eri al was adsorbed on the receiving layer containing the alumna to form
an image. Voids were still left in the receiving |ayer after i ng.
20 As a liquid for protection, was used a transparent odorle%?E§§§?§8%%%@
ester (trimethylol propane triisostearate pgpresented by the follow ng
structural fornula; viscosity: 200 Cs) obtained by renoving unsaturated
conponents, which 25 formthe cause of yellow ng and odor, fromfat and

oil. This liquid was applied in an excessive anount nore than an anount
necessary for filling voids in 3 FEBRUARY 2006 - 24 the ink-receiving |ayer
to the whole surface of the recorded product obtained above, on which the
imge has been formed. After the recdrdded pFoduct was left to stand for a

proper tine after the coating, an 5 exgess fiquid on the surface of the
ink-receiving |ayer was quickly WFped |SFLodpleerre3?hRs CH3_CH2_ G- CHZ
OCO- C17H35 CH2- OCO- C17H35 |The relatiorshiE&bﬁh_ en it he {shelf tinme and the
penetrated anmount is shown |in Table 1. I nd é |G )t He penetrat ed anount
was expressed by a nmeasured value of weight increase off the recorded
product with
0 0
5 290
10 300
30 330
60 360
120 380
600 410

From the result shown in Table 1, it is
considered that the liquid for protection in this
recorded product penetrates into the ink-receiving
layer within 5 seconds and thereafter slowly
penetrates into the base paper portion (including the
reflection layer). Further, when this penetration
speed is viewed from changes in OD at a black-printed
area in the image, 1t can be assumed that the
penetration into the ink-receiving layer is completed
in 1 to 2 seconds, and thereafter the liquid slowly
penetrates into the base paper portion. Accordingly,
it may be said that about 1 to 2 seconds or longer
suffice for the time necessary for the penetration of
the liquid for protection used in this embodiment.

The shelf time was controlled to prepare various



time. 3 FEBRUARY 2006 - 25 Table 1 Tine (sec)Wight increase (ng/148 cnR)
00 5290 10300 30330 60360 120380 600410 Fromthe result shown % !SElQY%DOit
is considered that the liquid for protection in this recor ded EP 6
penetrates into the ink-receiving layer wthin 5 seconds and thereafter
slowy penetrates into the base paper porfron (including the reflection
| ayer). Further, when this penetration speed is viewed fromchanges in OD
at a black-printed area in the image, it can be assunmed that the
penetration into the ink-receiving layer is conpleted in 1 to 2 seconds,
and thereafter the liquid slowy penetrates into the base paper portion.
Accordi ngly, slainpiays beitsai thé hatgabeuto f1 geme rseciondso 6r thengéarquisuf fi ce
for the tine necessary for the. penetration of
into the ink-receiving layer changed. The penetrated
states were as schematically illustrated in FIGS. 1A
to 1D. The amount of the liquid applied, the optical
5 density of the image and the degree of occurrence of
"spots" 1in the recorded product samples after the
coating were determined, and an accelerated
deterioration test as to light fastness was conducted.
The results obtained are shown in Table 2. The
10 respective determinations and test were performed
under the following respective conditions.
(1) Optical density of image:
The optical density of each image sample was
expressed as OD (optical density) at a black-printed
15 area in the image as measured by means of a
reflection densitometer, Macbeth RD-918 (manufactured
by Macbeth Company) .
(2) Accelerated deterioration test:
An ozone weatherometer manufactured by SUGA TEST
20 INSTRUMENTS CO., LTD. was used to expose each
recorded product sample to an atmosphere containing 3
ppm of ozone for 2 hours, and the OD of the image was
then measured to find the rate of change of OD before
and after the exposure (AE = {[OD after exposure - OD

25 before exposure]/[OD before exposure]} x 100),

thereby evaluating the light fastness of the image.



the liquid for protection used in this enbodi nent.

controlled to prepare various 3 FEBRUARY 2006 -
of penetration of the liquid

penetr at ed

degree of occurrence of

coating were
fast ness was

det er m ned,

conduct ed.

(1) Optica

n SpOt Sll

states were as schematically i

amount of the liquid applied, the optical

26 sanpl es
into the ink-receiving |layer c

ustrated in FIGS. 1A

The shelf tinme was

e

to 1D. The

density of the image and the

in the recorded product sanples after the

and an accelerated deterioration test as to |ight
The results obtained are shown in Table 2. The 10
respective determ nations and test were perforned
respective conditions.
each i mage sanpl e was
15 area in the imge as neasured by means of a reflection densitoneter,
Macbet h RD-918 (manufactured by Macbeth Conpany).

densabye ot i nage:
expressed as COD (opti cal

(2) Accelerated

under the follow ng
The opti cal
density) at a black-printed

density of

deterioratio
| NSTRUMENTS (¢
at nosphere cd
was

test: An QzZone weat ner pnet er [manuf act ur ed D SUGA TES 20
0. Amoppt LSOQSéElFGKéxpéE@téac%eSF%E%r%@daﬁF8é869t§9ndle to an
nt ai ni m of ozong for hour n f the i

t%pp 9% 3| ppm of ozong for 2 O% ef%&%JJY%é]%éétt mage

(mg/cmz) Rate Evaluation

of (degree of
change | deterioration)
(AE)
Not 1.9 None 25 Great
applied
(Comp .
Ex.)
0.1 to 1 1.6 None 5 Medium
(lowered)
2.1 to 2.4 None 0.5 Extremely
less (increased) slight
than 2.2
2.2 to 2.4 None 0.5 Extremely
less (increased) slight

than 2.5

Not less 2.4 Yes 0.56 Extremely

than 2.5 (increased) slight




then nmeasured to find the rate of change of OD before and after the

exposure (,n~E = {[OD after exposure - OD 25 before exposure]/ gﬁ%ﬁgé%r
SFEBRIEAEY fons

exposure]} x 100), thereby evaluating the |ight fastness of
FEBRUARY 2006 - 27 Table 2 Anmount CD (bIgc&éSQotsResults of accel erated
appl i eddeterioration test (ng/cnR)RateEval uati on of (degree of
changedeterioration) (AE) Notl.9None25G eat applied (Conp. Ex.) 0.1 to
11. 6None5Medi um (I owered) 2.1 to2.4NoneO.5Extrenely | ess(increased)slight
than 2.2 2.2 to2.4None0O. 5Extrenely | ess(increased)slight than 2.5 Not
| ess2. 4Yes0. 56Extrenel y

The reason why OD is lowered when the coating weight

is small in combinations of the recorded product with
the liquid for protection is considered to be due to
irregular reflection within the ink-receiving layer.
5 When the amount of the liquid applied and penetrated
is small, any good result cannot be obtained in the
accelerated deterioration test. When the coating
weight is too great, increase in optical density and
excellent durability are achieved, but spots may be
10 conspicuous in some cases 1in a white colored portion
of the image or a blank portion represented as a
white color. Such a recorded product may not be
suitable for use applications in which such spots
become a problem. Incidentally, such spots caused no
15 problem in a black colored portion.

On the other hand, since AE in a silver salt
photograph as determined for reference was about 0.1,
it is inferred from AE achieved by the coating weight
of 2.1 mg/cm? or more in this embodiment that the

20 1images protected by the protection treatment
according to the present invention have durability
about twice of the silver salt photograph in exposure
to the air. This indicates that when discoloration
of the silver salt photograph begins in the exposure

25 to the air for 5 to several tens years, the initial
image quality can be enjoyed over a period of time

about twice thereof in the image subjected to the



than 2.5(i ncreased)slight 3 FEBRUARY 2006 - 28 The reason why OD is | owered

when the coating weight 1is small in conbinations of the reco
with the liquid for protection is considered to be due to .%?@%gﬁ%ﬁﬂf%&m

reflection within the ink-receiving |ayec. )5 \When the amount of the liquid
applied and penetrated is small, any good result cannot be obtained in the
accel erated deterioration test. Wen the coating weight is too great,
increase in optical density and excellent durability are achi eved, but
spots may be 10 conspicuous in sonme cases in a white colored portion of the
i mage or a blank portion represented as a white color. Such a recorded
product may ngirddeectsudhabkeatoentse cappidicsy i onstha wphieskrduch spots

become a problem Incidentally, such spots caused no 15 problemin a bl ack
col ored portigmventcipe-ot her hand, since LE in a silver salt photograph as
determ ned for reference was about 0.1, it is inferred fromLE achieved by
the coating wei ght 2df 2SErARLENRLOY Sortd'§ RRAVS ~ERBE6IIMEM that the 20

| mventi o have TUrLB TRy FABADEEEE T (e S FOer LUarrISHORShr Nt i n
exposure Lo the air,, Ihis, i adisates Lhat whed, di$cekorat)i®Mout the
presence of a protective member such as glass or film.
EXAMPLE 2
The proteétion treatment of recorded products
was performed in the same manner as in EXAMPLE 1
10 except that triglyceryl caprate (molecular weight:
491; viscosity: 20 Cs) represented by the following
structural formula was used as the liquid for
protection, thereby evaluating them as to the

respective items. The results thus obtained are

15 shown in Table 3.

CHg——O—R R —» C———C7H15: C—_C9H19
CH—0—R J

Cﬂisz()——JQ =75 . 25§



of the silver salt photograph begins in the exposure 25 to the air for 5to
several tens years, the initial inmage quality can be enjoyed a riod
of time about twi ce thereof in the i mage subjected to the 3 %%Mé% -
29 protection treatnent according to the gpesent invention. As described
above, the above-described protection treatnment permtted directly enjoying
the 5 inmage quality over a long period of tinme w thout the presence of a
protective nmenber such as glass or film EXAMPLE 2 The protection treatnent
of recorded products was perforned in the sane manner as in EXAMPLE 1 10
except that triglyceryl caprate (nolecular weight: 491; viscosity: 20 Cs)
represented by the follow ng structurdhbfeoBnmula was used as the liquid for
protection, thereby evaluating themas to the respective itens. The results
t hus obtained are 15 shown in Table 3. CH2--O-R CH--O-R | CH 7-ORC

Amount oD Spots Results of accelerated
applied (black) deterioration test
(mg/cm?) Rate of Evaluation
Change (degree of
(AE) deterioration)
Not 1.9 None 25 Great
applied
(Comp.
Ex.)
0.1 to 1 1.5 None 10 Medium
2.1 to 2.4 None 1 Extremely
less than slight
2.2
2.2 to 2.4 None 1 Extremely
less than slight
2.5
Not less 2.4 Yes 1 Extremely

than 2.5 slight




C7H15: C C9H19 11 11 0 0 = 75 : 25 3 FEBRUARY 2006 - 31 EXAMPLE 3 The
protection treatnent of recorded products was perfornmed int er
as in EXAVMPLE 1 except that al kyl-nodified silicone (SH 1799§F§§gﬁé{£ﬁg@§
vi scosity: 250 sc; product of Dow Corning g?ray Co., Ltd.) was used as the
liquid for protection, thereby evaluating themas to the respective itens.
The results thus obtained are shown in Table 4. 3 FEBRUARY 2006 - 32 Table
4 Amount OD (bl ack) Spot sResults of accel erated applieddeterioration test
(mg/ cnR) Rat e of Eval uati on Change(degree of (cE)deterioration)
Not 1. 9None25G eat applied (Conmp. Ex.)

EXAMPLE 3 -

The protection treatment of recorded products
was performed in the same manner as in EXAMPLE 1
except that alkyl-modified silicone (SH-179, trade
5 name; viscosity: 250 sc; product of Dow Corning Toray
Co., Ltd.) was used as the liquid for protection,

thereby evaluating them as to the respective items.

The results thus obtainéd are shown in Table 4.



0.1to 11.6 to 1.8NonelOMedium 2.1 to2. 4NonelExtrenely |ess thanslight 2.2
2.2 to2.4NonelExtrenely less thanslight 2.5 Not | ess2.4YeslEx I
2.5(increased) sli ght 3° FEBRUARY 2006 - 33 The opti cal densiti[’@%g*f‘y‘%li‘z%“
i mges were increased |ike EXAVPLE 1 to_pﬁgvide clearer images. In
addition, good results were obtained even Th the accelerated deterioration
test, which revealed that 5 the imges retained the initial inmage quality
and were excellent in durability. EXAVMPLE 4 The protection treatnent of
recorded products was perforned in the sane manner as in EXAMPLE 1 10
except that silicone (dinethyl silicone oil; SH 200, trade nanme; viscosity:
200 Cs; product of Dow Corning Toray Tekhle l4d.) was used as the liquid for
protection, thereby evaluating themas to the respective itens. The results
t hus obtained are 15 shown in Table 5.

Amount 0D (black) Spots |Results of accelerated
applied deterioration test
(mg/cm?) Rate of |Evaluation
Change (degree of
(AE) deterioration)
Not 1.9 None 25 bGreat
applied
(Comp.
Ex.)
0.1 to 1 1.6 to 1.8 None 10 Medium
2.1 to 2.4 None 1 Extremely
less than slight
2.2
2.2 to 2.4 None 1 Extremely
less than slight
2.5
Not less 2.4 Yes 1 Extremely
than 2.5 (increased) slight




3 FEBRUARY 2006 - 34  Table 5 Amount ODSpot sResults of accel erated

appl i ed(bl ack)deterioration test (ng/cnR)Rate of Eval uati on ch
((c)E) (degree of deterioration) Notl.9None25G eat applied (Coﬁ%.%%&A)R%.Z‘l%

tol.6 toNonelOMedi um 11.8, lowered 2.1 to2,4None5Extrenely | ess thanslight
2.2 2.2 to2.4None5Extrenely less thanslighi 2.5 Not |ess2.4Yes5Extrenely
than 2.5slight 3 FEBRUARY 2006 - 35 Even in this enbodi nent, inprovenent in
opti cal

The optical densities of the images were increased
like EXAMPLE 1 to provide clearer images. In
addition, good results were obtained even in the
accelerated deterioration test, which revealed that
5 the images retained the initial image quality and
were excellent in durability.
EXAMPLE 4
The protection treatment of recorded products
was performed in the same manner as in EXAMPLE 1
10 except that silicone (dimethyl silicone oil; SH-200,
trade name; viscosity: 200 Cs; product of Dow Corning
Toray Co., Ltd.) was used as the liquid for
nprotection, thereby evaluating them as to the
respective items. The results thus obtained are

15 shown in Table 5.



density of the inmages and the inparting of durability

achi eved. EXAMPLE 5 5 The liquid for

to the i nages were

applied to the inmage surface of a recorded product by neans
This coatjng inplement 24 conprises a

supporting nmenber 24b and a felt 24c 10 installed
and the felt fornms a coating

i mpl ement

surface. The

cylindrical
at the [ ower surface of the supporting nenber,

liquid for protection was first put
21 to attach the

22 froma bottle container

of the coating 15 inplenment 24. The coating inplement 24 was noved on
i mge surface of the recorded product Tagles ved in

illustrated in FIG 2.
handl e 24a, a

corresponding to the shape of the

(supporting table)
to the i mage surface.

into

a receiver

a recessed part

recorded product within a hol der

protection used in EXANP%&&%\’%@6

cont ai ner

liquid to the coating surface

t he

23 to apply the liquid in a sonewhat excessive anount 20

handl e 24a of
det erm ned by
fitness" that
enmbodi nent, f
a direction

Thereafter, an excess liquid was w ped off. Since the
the coating | Fenent affjects workabiI'irty, 1TS Shape was$
g stress "a_?@@F?r&@ﬁu%ﬁﬁr9f _lgquﬁﬁing of

GPPTIRE 5 neft RO TR pi dtn (4 TR DAL e Th width both in

(mg/cm?) Rate of Evaluation
change (AE) (degree of

deterioration)

Not 1.9 None 25 Great

applied

(Comp.

Ex.)

0.1 ¢to 1.6 to |None 10 Medium

1 1.8,

lowered

2.1 to 2.4 None 5 Extremely

less than slight

2.2 |

2.2 to 2.4 None 5 Extremely

less than slight

2.5

Not less 2.4 Yes 5 Extremely

than 2.5 slight




3 FEBRUARY 2006 - 36 perpendicular to the axial direction of the handle
24a shown in FIGS. 3A and 3C were provided (see FIG 3A) to ¢conduct ggﬁ@ing
using the felt 24c-2 narrowin wdth for small nedia such as EEBBUAR Pd
size and 5 an L-plate size and the felt 24¢r1 _wde in width for great nedia
such as an A4 size. The optical densities (OD) of inages were able to be
increased by coating of this liquid to provide recorded products excellent
in shelf stability. In these recorded 10 products, the inmages were able to
be directly enjoyed. The material for formng the coating surface is not
limted to felt, and porous materials and fibrous materials conposed of
sponge for med Eoferpalry urlet haeeboditeatl,i keyp chwotrest papepthmbdri al s

ceram cs, and 15 glass may be used. In addition, nmenbers formng a snooth
surface, suchdeamtalst Vaei onggkisndsdofthe eigipafting afddgirass. mdyy be used
as constituent nmenbers for the coating surface so far as they can hold the
liquid by attdchrigt theyedf WeTheaChd§ed<ZD surface of the recorded product
does not always form a uniformflat surface, but may sonewhat form

wavi ness or i Ifrities. In order to conduct a coating treatnment to such

an i mge syrface, the. poating syrlace I8 RS ELER! ¥, LR 2 Eterial

applied to the image surface of a recorded product by

means of a coating implement illustrated in FIG. 2.
This coating implement 24 comprises a handle 24a, a
cylindrical supporting member 24b and a felt 24c

10 installed at the lower surface of the supporting
member, and the felt forms a coating surface. The
liquid for protection was first put into a receiver
container 22 from a bottle container 21 to attach the
liquid to the coating surface of the coating

15 implement 24. The coating implement 24 was moved on
the image surface of the recorded product received in
a recessed part corresponding to the shape of the
recorded product within a holder (supporting table)
23 to apply the liquid in a somewhat excessive amount

20 to the image surface. Thereafter, an excess liquid
was wiped off. Since the handle 24a of the coating
implement affects workability, its shape was
determined by laying stress on "a feeling of grip"
and "a feeling of fitness" that are determined by

25 shape, width and thickness.

In this embodiment, felt 24c-2 narrow in width

and felt 24c-1 wide in width both in a direction



25 deformabl e corresponding to the irregularities of the inmage surface.
EXAMPLE 6 3 FEBRUARY 2006 - 37 This enbodi mrent shows an exa
uni form and good coating was achi eved by a hand coati ng deC?ggpﬂﬁﬁés{ﬂm6

outline of the coating device 40 is illustpated in FIG 4A, and the parts
of the coating 5 device and the manner of assenbly are schematically
illustrated in FIG 5. FIG 6 is a cross-sectional viewillustrating the
mechani smthereof. FIGS. 4B to 4D schematically illustrate the nmanner of

use of this device. A coating nenber 63 in this device is 10 constructed as
aroller wwth a layer conposed of the material nentioned in EXAMPLE 5 or
the like and derpamgidleacoadi ngesuxfiade dictamedi ®n af dthéehanpérd phery of a
shaft menber and is installed rotatably on the shaft nenber in a container
40. A 15 handld tdtundsciewyI62a &kt emdi g twetdepout sdde dbeet HEEont ai ner
froma roller 62 formng a paper feeding neans is rotated, whereby rotating
operation is Iarismeerduby aogéandt eshiowattdra hee toat fl ag2neaiseow 631in t he
prescribed direction, and a liquid 64 is 20 attached to the coating surface
of the coating ifbefor 63nahd BEFLRed IE Afe 3 T 3Ur Facd 6f 28 @éthr ded

5 an L-plate size and the felt 24c-1 wide in width for
great media such as an A4 size. The optical
densities (OD) of images were able to be increased by
coating of this liquid to provide recorded products
excellent in shelf stability. In these recorded

10 products, the images were able to be directly enjoyed.

The material for forming the coating surface is

not limited to felt, and porous materials and fibrous
materials composed of sponge formed of polyurethane
or the like, clothes, paper materials, ceramics, and

15 glass may be used. In addition, members forming a
smooth surface, such as metals, various kinds of
resin films and glass may be used as constituent
members for the coating surface so far as they can
hold the liquid by attachment thereof. The image

20 surface of the recorded product does not always form
a uniform flat surface, but may somewhat form
waviness or irregularities. In order to conduct a
coating treatment to such an image surface, the
coating surface is preferably formed of a material

25 deformable corresponding to the irregularities of the
image surface.

EXAMPLE 6



product fed there. Nanely, the device is ained at the formas sinple as
possi bl e and devised so as to prevent |eakage of the liquid, where

coating by the 25 coating nmenber 63 interlocked with the hand3FEBBéM&@Q2m§nd
renmoval of an excess liquid by a blade 65 %?xgd by a bl ade presser 66 are
conducted. 3 FEBRUARY 2006 - 38 A fatty acld ester (trinethylol propane
triisostearate) was used as the liquid |ike EXAMPLE 1. The rotation was
controlled slowy, whereby an excess liquid is w ped off by the blade 65
after 1 to 2 5 seconds or longer required for the liquid of a high

viscosity to penetrate into the receiving layer, and the coating was

achieved. As wth EXAMPLdmdodimeneptheals densidan{i@)wiese ahbl€ota be
i ncreased by the coating to provide a 10 recorded product excellent in shelf

stability. | nanthigeaddkcosaeth@rodsckchtibeednbge avdsaradl @odoihg directly
enj oyed. EXAMPLE 7 Thi s enbodi mrent shows an exanpl e where a coating 15

i npl enent anddavdart.ai Ade e lumda enlf mmeeaaapﬁeg teoriesf 4G i$lustrated in
FIG 7A This set has a holder 73 shown in FIG 7C and a coating inplement
74 shown in FLGlupg.rated coati hg- i APl eredt the mastsuchf the coating

5 device and the manner of assembly are schematically
illustrated in FIG. 5. FIG. 6 1s a cross-sectional
view illustrating the mechanism thereof. FIGS. 4B to
4D schematically illustrate the manner of use of this
device. A coating member 63 in this device is

10 constructed as a roller with a layer composed of the
material mentioned in EXAMPLE 5 or the like and
forming the coating surface formed on an outer
periphery of a shaft member and is installed
rotatably on the shaft member in a container 40. A

15 handle (thumbscrew) 62a extending to the outside of
the container from a roller 62 forming a paper
feeding means is rotated, whereby rotating operation
is transmitted by a gear to rotate the coating member
63 in the prescribed direction, and a liquid 64 is

20 attached to the coating surface of the coating member
63 and applied to the image surface of a recorded
product fed there. Namely, the device is aimed at
the form as simple as possible and devised so as to
prevent leakage of the liquid, whereby coating by the

25 coating member 63 interlocked with the hand roller 62
and removal of an excess liquid by a blade 65 fixed

by a blade presser 66 are conducted.



a structure that a portion 74a conbining a handle 20 with a container and a
portion conposed of a supporting nmenber 74b having a coating surface forned
of a porous material 74c such as felt or polyurethane sponge3dEBRIAREZ006
The interior of the porous nmaterial 74c_i§8fgrned in such a manner that a
liquid 25 contained in the container portion 74a penetrates into the porous
material 74c fromthe inner wall surface thereof so as to seep at the outer
wal | 3 FEBRUARY 2006 39 surface, i.e., the coating surface. In this case,

it is necessary to take the tinme necessary for the penetration of the
liquid into the ink-receiving |ayer. However, it varies with the 5

i ndi vi dual . Even wtenfat cpnaand tetesl owinimeiveyl wasrogaren, a net hod of
absorbing variations anong individuals was determ ned, and this was sol ved
by controllingitisosierhata) avasviurgdiaectheonlignikad i HredmXAVPE&dYL known
that 1 to 2 seconds are required 10 for the penetration of the |iquids used
in EXAMPLES 1Thendr&ahtentthiesi aRoEsediMahE Iaydef. WheFpbYcade exgr¥® hand

Tovi ng spoed. WHETE: A TORHERE DAL PHodtl CUATR ety S BaFyL ids 216 gi ven vas
deternined5 A%é%géiénéf ién%@% E%%@?ﬁé&“for the liquid of a high
viscosity to penetrate into the receiving layer, and
the coating was achieved.
As with EXAMPLE 1, the optical density (OD) was

able to be increased by the coating to provide a

10 recorded product excellent in shelf stability. In
this recorded product, the image was able to be
directly enjoyed.
EXAMPLE 7

This embodiment shows an example where a coating

15 implement and a container are united. An example
thereof is illustrated in FIG. 7A. This set has a
holder 73 shown in FIG. 7C and a coating implement 74
shown in FIG. 7B. The coating implement 74 has such
a structure that a portion 74a combining a handle

20 with a container and a portion composed of a
supporting member 74b having a coating surface formed
of a porous material 74c such as felt or polyurethane
sponge are united. The interior of the porous
material 74c is formed in such a manner that a liquid

25 contained in the container portion 74a penetrates

into the porous material 74c from the inner wall

surface thereof so as to seep at the outer wall



many persons conduct the coating in about 5 to 20 nm sec though it sonmewhat

varies. Therefore, nost persons cone to nove the coating inp nt_a
slowy as 2 seconds or |onger when conducting coating payinggggﬁgi¥ﬁﬁ¥?%w

to an arbitrary place of the medi umwhen t{He_w dth (deep width) in the
nmoving direction is at least 40 nm Thus, a coating container with felt
having a wwdth of 50 nmin the noving direction was produced to conduct
coating. As a result, nost 25 persons slowy conducted the coating to
achieve the prescribed coating. In order to renove coating irregularities
and 3 FEBRUARY 2006 - 40 defects due to kerf in the noving direction,
second coatiagrWaseconduct.edched acditaot somfdidef.erent from the direction
of the first coating. As a result, defects where the liquid was not applied
were renmoved, 5 andvdriiat i@hseof LEhiEkhessswany the prlaeeter £1gieso

inproved. In order to surely conduct coating and penetration of a liquid
havi ng a hi ghn¢rsSssitty ftHatthe ctRFeE251PAt Odf Higmel 1@ peneREat €0 | eave

the liquid, taking the nature of t resent .invent.ion 10 .into
conside?ation}néﬁ %&5%%}?91 a¥%€'p3&§%%ﬁ?bnl£tyﬁ§%ﬁstWﬁ§qiEﬁ?d into the

receiving 4 ayep 41i%; hualSeC kv SiGer W dhRlaRh £Re G/ Ng JpLenmgat in the

given, a method of absorbing variations among
individuals was determined, and this was solved by
controlling the width in a moving direction. It has
been already known that 1 to 2 seconds are required

10 for the penetration of the liquids used in EXAMPLES 1
and 3 into the ink-receiving layer. In the case
where hand coating is performed, the moving speed
varies with the operator, and so the moving speed
where a command to '"please coat very slowly" was

15 given was determined. As a result, it was found that
many persons conduct the coating in about 5 to 20
mm/sec though it somewhat varies. Therefore, most
persons come to move the coating implement as slowly
as 2 seconds or longer when conducting coating paying

20 attention to an arbitrary place of the medium when
the width (deep width) in the moving direction is at
least 40 mm. Thus, a coating container with felt
having a width of 50 mm in the moving direction was
produced to conduct coating. As a result, most

25 persons slowly conducted the coating to achieve the
prescribed coating.

In order to remove coating irregularities and



noving direction is W (nm, and the noving speed of the coating inplenent
is V (misec), a coating 15 inplenent having a sufficiently j i
the noving direction, which satisfies, the relationship W é%@%gﬁ#ﬁ{%&ﬁ
particularly preferred for the applicationg@f _the liquid for protection of
i nk-jet recorded products. 20 Wien the nunmper of tinmes of the coating is
plural times (n times: n > 2), n may be taken into consideration to
determne the width to be W >V x T/n. In this case, the penetration tine
T may be 1 second 25 or shorter. When the tine is set to 2 seconds with

| eeway, however, the noving speed and noving width of the coating inplenent
become 20 mi sedecdrd BE g Be FEBRUARY 2006 inA i resheeri vebgonthese are
substituted into W >V x T to obtain 50 > 20 x 2. 5 Taking the fact that
the nunmber of COARENDahecoRGAEFAG 18 2 PilFes i Tohkeaerat f6RM t he

respective values are substifuted into W >V x T/n to obtajn
the direction of the flrst coating. As a result,

defects where the liquid was not applied were removed,
5 and variations of thickness with the place were also
improved. In order to surely conduct coating and
penetration of a liquid having a high viscosity that
requires a lot of time to penetrate to leave the
liquid, taking the nature of the present invention
10 into consideration, supposing that the penetration
time of the liquid into the receiving layer is T
(sec), the deep width of the coating implement in the
moving direction is Wo (mm), and the moving speed of
the coating implement is V (mm/sec), a coating
15 implement having a sufficiently long width in the
moving direction, which satisfies the relationship
Wo >V x T,
is particularly preferred for the application of the
liquid for protection of ink-jet recorded products.
20 When the number of times of the coating is
plural times (n times: n > 2), n may be taken into
‘consideration to determine the width to be
Wo > V x T/n.
In this case, the penetration time T may be 1 second
25 or shorter. When the time is set to 2 seconds with
leeway, however, the moving speed and moving width of

the coating implement become 20 mm/sec and 50 mm,



10 50 > 20 x 20/ 2. Therefore, it is found that the requirenents were

satisfied with | eeway. An excess liquid was then w ped off w f
cloth, paper or the like to confirmthat a beautiful 15 inag%epgﬁﬁaéxﬁqWe

i ntended protection was made and which was,inproved in optical density was
provi ded. Wen the accelerated deterioration test was perfornmed, it was

al so confirned that the protecting performance was sufficiently exhibited.
20 The upper limt of the width of the coating surface conposed of the felt
or sponge of the coating inplement in the noving direction is preset
according to requirenents such as shape and size required of the coating

i npl ement. 25 rBepearisebf .t HEhevat ang bopbémentteghdinithe nanner of assenbly
are schematically illustrated in FIG 8. Reference nuneral 81 indicates
felt, 82 an 3 FEBRUARY> 2006 T 42 internedi ate nmenber which supports the
felt and feeds the liquid, 83 a lid of a container, 84 a liquid container
conbi ni ng wi t F Hotafihg portion of the coating container, i.e., "grip
portion", and 85 aegpcon?hete state of the coating inplenment. FIG 9 is a
cross-sectional view of the*céating

5 Taking the fact that the number of times of the
coating is 2 times into consideration, the respective
values are substituted into

Wo >V x T/n
to obtain

10 50 > 20 x 20/2.

Therefore, it is found that the requirements were
satisfied with leeway.

An excess liquid was then wiped off with a soft
cloth, paper or the like to confirm that a beautiful

15 image to which the intended protection was made and
which was improved in optical density was provided.
When the accelerated deterioration test was performed,
it was also confirmed that the protecting performance
was sufficiently exhibited.

20 The upper limit of the width of the coating
surface composed of the felt or sponge of the coating
impiement in the moving direction is preset according
to requirements such as shape and size required of
the coating implement.

25 The parts of the coating implement and the
manner of assembly are schematically illustrated in

FIG. 8. Reference numeral 81 indicates felt, 82 an



inplement illustrating the nmechanismthereof. Reference nuneral 91

indicates felt, 92 a container sheath, 93 a nenber havi ng po i_ng
and 10 feeding the liquid, which is nade of sponge or fibrouéﬁﬁﬁﬁgﬁﬁaf&ﬁ

a bolt of the liquid container, and 97 a pybber ring which plays a role of
a seal for preventing | eakage. EXAMPLE 8 Anot her enbodi nent of the
present invention will now be described. This enbodi nent took a device that
a coating part is conmposed of a consumable material so as to exchange it.
In order to apply a liquid high in viscosity uniformy and thinly, the
coating 20 part is preferably conposed of soft sponge having fine cells.
However, such iatreatrerd ad terayemear ohichr ealppartsoneheasestwhen destdag under
shear is conducted repeatedly. This enbodi nent took such a constitution
that only thi $hearkiqelidxchangedbHeof28 mendxamsie theéreofipgid lustrated in
FIGS. 10 and 11. the coating inplenent 105 shown in FIG 10 has a
cont ai ner par ICOr0A¥MRT stOPhylagdl Fatihda &3 FFEBRUARYE 20060f 4Be supporti ng
menber 101, and a structure for holding a nmenber for form ng a coating
surface on th&EXFH W CQWE@%%%Borﬂlﬁg'neﬁﬁéP DR Tetiber - 1624 f%ﬁ form ng t he

5 completed state of the coating implement.

FIG. 9 is a cross-sectional view of the coating
implement illustrating the mechanism thereof.
Reference numeral 91 indicates felt, 92 a container
sheath, 93 a member having pores for holding and

10 feeding the liquid, which is made of sponge or
fibrous material, 94 a bolt of the liquid container,
and 97 a rubber ring which plays a role of a seal for
preventing leakage.

EXAMPLE 8

15 Another embodiment of the present invention will

now be described. This embodiment took a device that
a coatiné part is composed of a consumable material
so as to exchange it. 1In order to apply a liquid
high in viscosity uniformly and thinly, the coating

20 part is preferably composed of soft sponge having
fine cells. However, such a material may wear or
break in some cases when coating under shear is
conducted repeatedly. This embodiment took such a
constitution that only this part is exchangeable.

25 An example thereof is illustrated in FIGS. 10
and 11. the coating implement 105 shown in FIG. 10

has a container part 104 for storing a liquid, a



coating surface is held on the tip of the supporting 5 nenber 101 by fi xing
the periphery thereof by a frame nenber 106. The supporti ng 101 (g)%s,
inthe interior thereof, flow paths communicating with a %@UM‘EZ
the liquid in the container part 104 and gg constructed that the liquid
passes through the 10 interior of the nenber 102 fromthe surface (inner
wal | surface) of the nenber 102 on the interior side of the container so as
to seep at the outer wall surface thereof. The franme nenber 106 has a
structure detachable to the support nenber 101 to 15 nmake easy to exchange
t he nenber 102. The container part 104 is detachably connected to the
support nenbenptelrthyng memearstPlct anel aA ssealctendef o10Bolidg nignteer posed
bet ween these nenbers to prevent |eakage of the liquid for protection at

t he connect edm2obsin Lo B ringsagcoaidmat isei idrasss-Qectnonalpvicddw of the

coating |rrpl errent shown in FIG 10. Al kyl-nodified silicone was used as the
liquid for prétectSHPOSuiry cm%WPeéoat‘P’n’@e%E§raéﬁl eV HERLUE FRSuffici ent

coating Ilke EXAl and mac ns of an_integral container
conposed of tﬁé’aggaﬂq nﬁ“”f%ﬁ%m]aﬁt hﬁ?ﬂ the t%%e‘?f n}ﬁemﬁPBRotrﬁén%oatl ng
part is exghaggs&ple 1@? XCF%%lnquh% %%%f% é%%ﬂ%ﬁg}§896 frame
member 106. The supporting member 101 has, in the
interior thereof, flow paths communicating with a
storage part of the ligquid in the container part 104
and so constructed that the liquid passes through the
10 interior of the member 102 from the surface (inner
wall surface) of the member 102 on the interior side
of the container so as to seep at the outer wall
surface thereof. The frame member 106 has a
structure detachable to the support member 101 to
15 make easy to exchange the member 102. The container
part 104 is detachably connected to the support
member 101 by a screw structure. A seal member 103
is interposed between these members to prevent
leakage of the liquid for protection at the connected
20 site. FIG. 11 is a schematic cross-sectional view of
the coating implement shown in FIG. 10.
Alkyl-modified silicone was used as the liquid
for protection. Sufficient coating was achieved
without insufficient coating like EXAMPLES 5, 6 and 7
25 Dby means of an integral container composed of the
coating implement and the container, in which the

coating part is exchangeable. An excess liquid was



then wi ped off to test the protecting performance. As a result, the sane
results as in EXAMPLE 1 were obtained. EXAMPLE 9 5 The parts3gg @ﬁ@ﬁéégﬂg

i npl enent 129 according to this enbodi nrent and the manner of B
schematically illustrated in FIG 12, and yhe_ structure after assenbly is
illustrated as a cross- sectional viewin FIG 13. Coating was conducted in
10 the sane manner as in EXAMPLES 5, 6, 7 and 8 except that the coating

wei ght of the liquid-was controlled to omt the step of wiping off the
excess liquid wunlike EXAMPLES 5, 6, 7 and 8. In FIGS. 12 and 13, a
container indicated by reference nuneral 125 is 15 different fromthe

coati ng i npl erdrsn shigved | f FI GS. tesd ah¢ provediked pavletrmenade liquid is
supplied to the coating surface via a fibrous material or sponge nenber
according to for @ e Pyl ehekkevaprpes repyd thp a3 BEAMRLE doatsTR) i npl enent
illustrated in FIG 14, a container indicated by reference nuneral 146 is
different fromA4f&t"%hown in FIGS. 12 and 13. In the container 146, the

i quid was fe%ﬁ%@“%fiyfed anount according to an angle of rotation by a
feed mechani s ( to 149) by screws to conduct coating. In this case,

If the sizg of a m%ﬂé”%%?féegf gtc5§€¥H§/implement 129 according
to this embodiment and the manner of assembly are
schematically illustrated in FIG. 12, and the
structure after assembly is illustrated as a cross-
sectional view in FIG. 13. Coating was conducted in

10 the same manner as in EXAMPLES 5, 6, 7 and 8 except
that the coating weight of the liquid was controlled
to omit the step of wiping off the excess_liquid
unlike EXAMPLES 5, o6, 7 and 8.1 In FIGS. 12 and 13, a
container indicated by reference numeral 125 is

15 different from the coating implement shown in FIGS.
10 and 11. A fixed amount of the liquid is supplied
to the coating surface via a fibrous material or
sponge member according to forcing by check wvalves
137 and 138.

20 In a coating implement illustrated in FIG. 14, a
container indicated by reference numeral 146 is
different from that shown in FIGS. 12 and 13. 1In the
container 146, the liquid was fed in a fixed amount
according to an angle of rotation by a feed mechanism

25 (147 to 149) by screws to conduct coating. In this
case, 1f the size of a medium varies, it is only

necessary to control a coating weight suitable for



necessary to control a coating weight suitable for 3 FEBRUARY 2006 - 45 the
medium In the case of the nedium having the receiving |ayer

pseudoboehnmite used, a preferred coating weight is 0.20 to @géBﬁHﬁM%OOQnd
soit is only necessary to control the cogating weight 5 according to the
area of the nediumso as to fall wthin the above range. As a result of the
coating, increase in optical density and great inprovenent in shelf
stability were achieved. EXAMPLE 10 10 In this enbodi nent, a device for
preventing | eakage was invented. Wiile formng a threaded Iid rotationally
cl osed, coating is performed with rectangular felt 151 in order that the
coating is cohgusesdum alpeddssargsamiinthantedies RGN 5NS || ustrates
an exanple thereof. In FIG 15, a container 152 having a rectangular felt
receiver and T&CEWVilAdrilarer i df 187eRARBGSHH itHfe WARSGr PPTPRBEYEEHf the
container by a screw structure are_new i deas. MBLE 11 20 FIGS, 16A to 16E
schemat i cal | yCPRIFdStF &S 4Hi 615 ehRdi H@ng.'%& e@%ﬂhg G&A & used ¥n this
enbodi ment  is gonposed of _a hol dert16% q:I;I G 1650)
set 162 (FI G °T6B) "CG5 IHe coat FRgtte e coa

5 according to the area of the medium so as to fall

lnganvgeflgggatl ng i npl enent

within the above range. As a result of the coating,
increase in optical density and great improvement in
shelf stability were achieved.
EXAMPLE 10

10 In this embodiment, a device for preventing
leakage was invented. While forming a threaded 1lid
rotationally closed, coating is performed with
rectangular felt 151 in order that the coating is
conducted in a necessary amount and area. FIG. 15

15 illustrates an example thereof. 1In FIG. 15, a
container 152 having a rectangular felt receiver and
a cylindrical 1id 157 fixed on the outer periphery of
the container by a screw structure are new ideas.
EXAMPLE 11

20 FIGS. 16A to 16E schematically illustrate this
embodiment. A coating device used in this embodiment
is composed of a holder 161 (FIG. 16C) and a coating
implement set 162 (FIG. 16B). In the coating
implement set 162, are contained a coating implement

25 163 with sponge fixed to a holding fixture and a
container 164 containing a liquid. As a coating

process, for example, the liquid within the container



i npl enent set 162, are contained a coating inplement 25 163 with sponge
fixed to a holding fixture and a container 164 containing a |Lqujd.

coating process, for exanple, the liquid within the contai ne#irgﬂ Eé&%sw
2006 - 46 164 is poured into a container gf the coating inplenment set 162,
the liquid is sufficiently inpregnated into the sponge there (see FIG

16D). The liquid is then applied to the surface of an ink- 5 jet recorded
product 165 set in the holder 161 using the coating inplenent (see FIG
16E). This enbodinment is related to a process in which coating is perforned
with the coating inplenent wide in width wthout defects, and the liquid is
supplied in tAédl0comwie@rinta ahisntasecrbobli rmétchodsatofngv pi ng of f  an
excess liquid and applying a proper amount of the liquid to omit the step
of Wi pi ng nay 1B® sareroy rslt FEG thej Ligeticaties sfcbheiagtispl enent for

appl yi ng an excessive anpunt of the liquid and then 15 wi ping off an excess
l'i quid. Refer éAEESaifred 178° Fhai eRPEgSa Ui o 2R BlShedfR) made of a

igid materi 172 sp: d 173 _sh t at f nbl.y .of th
handl e and o SREarS B0 L hot SbBnaRD 1P ¢ 2 pORye Rak ot heton b

absor bi ng ¥avijigss.d @, 2% #RBLYARBE hb9UId YD Hem g1 BBE YBLNGS ey ness,

the coating implement (see FIG. 16E). This
embodiment is related to a process in which coating
is performed with the coating implement wide in width
without defects, and the liquid is supplied in the
10 container. In this case, both methods of wiping off
an excess liquid and applying a proper amount of the
liquid to omit the step of wiping may be performed.
FIG. 17 illustrates a coating implement for
applying an excessive amount of the liquid and then
15 wiping off an excess liquid. Reference numeral 171
indicates a handle and a sheath made of a rigid
material, 172 sponge, and 173 shows a state after
assembly of the handle and a sheath, and the sponge.
This sponge has a function of absorbing waviness to
20 apply the liquid even when a medium has waviness, or
a place where the medium is placed is not flat and a
function of holding the liquid. FIG. 18 is a cross-
sectional view of the coating implement. Reference
numeral 181 designates a sheath, 182 sponge, and 183
25 a state after assembly. FIG. 19 illustrates a
modified example of the coating implement shown in

FIG. 18. Reference numeral 191 indicates a sheath.



a place where the nediumis placed is not flat and a

function of hol ding

the liquid. FIG 18 is a cross- sectional view of the coating ggﬁbgpent.
ARt UWoe

Ref er ence

nuneral 181 designates a sheath, 182 sponge, and 13

after assenbly. FIG 19 illustrates a nDdL%?ed exanpl e of the coating

i mpl ement shown in FIG 18. Reference nu

FEBRUARY 2006 - 47 Sponge indicated by reference nuneral 192 has the

function as to absorption of waviness as the

al 191 indicates a sheath.

3
same

sponge 182. Reference nuneral

193 designates a layer for controlling the feed of the liquid, which is | ow
5 in penetration. Specifically, this layer is conposed of an adhesive |ayer
or a |ayer obtaione@ hnhdiatd wapsi Bg eekksenBef eneroe NUNeP ahad94niendi cates a

liquid feeding |ayer in which the anbunt of the

liquid held is determ ned

by a material sased famtttal k0 ddi cknebsoabttibe ldyeraviiess| agethies conposed
of a thin layer of sponge, felt or fibrous material. Reference nuneral 195
i ndi cat es a stavedgaf tlé2 . afedrbignce mENeGra20l93 flesclgrthfeabra clagsrused as

the 15 feeding |layer. Reference nuneral 201 designates a sheath, 202

sponge, 203 aAC&disesitie]llayiey theafgeds gy ithe didiWios, avsiahe 1gf e
assenbly.f?ccording to

10

15

20

25

in pehetration. Specifically, this layer is composed
of an adhesive layer or a layer obtained by
collapsing cells. Reference numeral 194 indicates a
liquid feeding layer in which the amount of the
liquid held is determined by a material used and a
thickness of the layer. This layer is composed of a
thin layer of sponge, felt or fibrous material.
Reference numeral 195 indicates a state after
assembly.

In FIG. 20, a flocked fabric was used as the
feeding layer. Reference numeral 201 designates a
sheath, 202 sponge, 203 an adhesive layer, 204 a
fabric, and 205 a state after assembly. According to
this coating implement, the amount of the ligquid fed
is easy to be controlled, and the matching with the
area of a medium can be controlled by the length,
material, density and surface characteristics of the
flock, and so the tolerance becomes very great, and
production is easy. For example, a coating surface
of 50 mm x 50 mm was formed by a nylon fabric having
a flock of 3 mm to conduct coating. As a result, the
céating in a coating weight of 0.2 to 0.3 mg/cm® was

able to be achieved with good operating ability. The



this coating inplement, the anount of the liquid fed is easy to be
controlled, and the matching with the 20 area of a nmedium can_be controlled
by the length, nmaterial, density and surface characteri sti cs3 SEBRUARY pifo
and so the tol erance becones very great, _apg _production is easy. For
exanple, a coating surface of 50 nmx 50 mMmwas fornmed by a nylon fabric
having 25 a flock of 3 mMmto conduct coating. As a result, the coating in a
coating weight of 0.2 to 0.3 ng/cn2 was able to be achieved with good
operating ability. The 3 FEBRUARY 2006 - 48 coating wei ght can be
controlled by the Iength and density of the flock that the fabric has, and
the area of thetdost ivelsutrfage ber ned tiredrlely .byThelse leequhr ements are
suitably selected according to the 5 physical properties of the liquid for
protecti on andensid xonstihert f backt tharedingmisdedi ¢ habe radotded product,
whereby the desired coating weight can be achieved by a sinple operation.
FIGS. 21 and 2Z<@d |Afstlhg esoat Abdi ﬁpééa@@arﬁm@e@_cﬁwéebysugﬁhawabri cis
made exchangeabl e as a consunable terial. The coating.inplenment can be

used over a | SRGUEIHI T 3T FeSBy LARKRIYNG SR Fethrd €O R EREnGLalE

Ref er ence pumetal 2L, doslonal g2, cSREAl s F2 SPONY: oR09. 213 3.8l ate

the constitution of a medium used in the recorded
product, whereby the desired coating weight can be
achieved by a simple operation.
FIGS. 21 and 22 illustrates a modified example
10 where such a fabric is made exchangeable as a
consumable material. The coating implement can be
used over a long period of time by making the fabric
exchangeable. Reference numeral 211 designates a
sheath, 212 sponge, and 213 a state after assembly.
15 Referential numeral 221 designates a cross section of
the sheath, 222 a cross section of the sponge, 223 a
cross section of the fabric, 224 a cross section of
the adhesive layer, and 225 a cross section of the
assembled coating implement. 1In this case, increase
20 of the initial optical density and great improvement
in shelf stability are also observed.
EXAMPLE 12
This embodiment 1s related to a modified example
of the coating implement set shown in FIG. 16. As
25 illustrated in FIGS. 23A to 23E, an absorbing member
231 is contained in a container 162 for the purpose

of preventing leakage and making effective use of the



15 Referential numeral 221 designates a cross section of the sheath, 222 a
cross section of the sponge, 223 a cross section of the fabré%E 224 a cross
section of the adhesive |ayer, and 225 a cross section of th BRUMLY &ypo
coating inplenent. In this case, increase 2 of the initial optical density
and great inprovenent in shelf stability are also observed. EXAMPLE 12 This
enbodi nent is related to a nodified exanple of the coating inplenent set
shown in FIG 16. As 25 illustrated in FIGS. 23A to 23E, an absorbi ng nenber
231 is contained in a container 162 for the purpose of preventing |eakage
and maki ng effective use of the 3 FEBRUARY 2006 49 liquid. Coating is
real i zed by sudluud dystCemting fikedeahbant bl tsheh iaquivsieam. bed al ways f ed
and coated thereby even when the cqnsqution is irregular, and storage of
the |iquid becfdﬁ@eﬁ faR@ibf et BhEXAVALE A TaThike erdyerly frehedpendi ts di ppi ng.
In a product printed on both sides, such as a postal card,  printing is
conduct ed on BGATRSF dESraRd BEER Lifds thristOBeUPPSLEt 6F +hrEANd adase,

61PPNG 1= 5030 LSSy oo PR R Ipde 2 AR BBy oS v ch 11 o

5 EXAMPLE 13
This embodiment permits dipping. In a product

printed on both sides, such as a postal card,
printing is conducted on both sides, and both sides
must be protected. In this case, dipping is an

10 effective coating method. As a dipping method which
is low in cost and does not stain hands, a bag
forming a container part of a liquid for protection
is installed at a supporting member, a recorded.
product is introduced from an introduction port

15 provided in the supporting member into the bag to dip
it in the liquid for protection, and an excess liquid
on the surface of the recorded product is wiped off
by a blade provided at a takeoff port of the
supporting member to remove the recorded product out

20 of the coating implement.

FIGS. 24A to 24D schematically illustrate a

state.in which a dipping device composed of a bag 241
and a supporting member is assembled (FIG. 24A), and
states in which a liquid is supplied (FIG. 24B), a

25 medium is introduced (FIG. 24C) and the liquid is
wiped off and returned (FIG. 24D). FIG. 25A

illustrates the introduction and takeoff portions



formng a container part of a liquid for protection is installed at a
supporting nenber, a recorded, product is introduced froman_introduction
port 15 provided in the supporting nmenber into the bag to dip3FEPRpﬁFPﬁ@m6
liquid for protection, and an excess |liquidp on the surface of the recorded
product is wiped off by a blade provided at a takeoff port of the
supporting nenber to renove the recorded product out 20 of the coating

i npl enent. FIGS. 24A to 24D schematically illustrate a state in which a
di ppi ng devi ce conposed of a bag 241 and a supporting nenber is assenbl ed
(FIG 24A), and states in which a liquid is supplied (FIG 24B), a 25
medi umis int co@FesE (I GeQ‘A@nandR$%%rPP§@i gureradi ped offdhadtest ur ned
(FIG 24D). FIG 25A illustrates Ehe i ntr.oduction and takeoff portions 3
FEBRUARY 20062- 5562 therddi Vi hCB et FoR2IRefSerdiie? raﬁ“?éﬁr?ﬂﬁﬁcates a

sheath on WLChS b0, oL Tskal Ledy efisuence,  Mueral 202 deol gpates (e
B e KOs L1 1ot e o W LAG OLE LB LI, e
the Iiquids for prtectioncfilled intaithe centainer.pact 99€Siping
off the liquid. The introduction port and takeoff
port preferabiy have such a structure that the liquid
for protection filled into the container part does
not leak when closed, and the recorded.product can be
10 inserted in this state, thereby opening them (see
FIGS. 25B and 25C). As a preferable example of such
a structure, may be mentioned a valve structure
iliustrated. However, the structures of these
introduction port and takeoff port are not limited to
15 the structures illustrated.
EXAMPLE 14
This embodiment 1s related to coating using a
roller. A roller 261 illustrated in FIG. 26A was
used to conduct coating. In this case, the whole
20 surface coating was able to be realized while fixing
the whole surface of a recorded product by a screen
type presser 262 illustrated in FIG. 26B. As a
result, increase of the initial optical density and
great improvement in shelf stability were achieved.
25 EXAMPLE 15

This embodiment shows an example where uniform

and good coating was achieved by a hand coating



not | eak when cl osed, and the recorded product can be 10 inserted in this
state, thereby opening them (see FIGS. 25B and 25C) . As a pg@ﬁﬁk%Wﬁ§20m;
exanpl e of such a structure, may be nentioned a valve structure
illustrated. However, the structures of these_ introduction port and takeoff
port are not limted to 15 the structures illustrated. EXAMPLE 14 This
enbodi nent is related to coating using a roller. Aroller 261 illustrated
in FIG 26A was wused to conduct coating. In this case, the whole 20 surface
coating was able to be realized while fixing the whole surface of a
recorded product by a screen type presser 262 illustrated in FIG 26B. As a
result, increabswiofetheli hiikpaEXopthldalo deddiGS: ahth gp eafDi nprovenent in
shelf stability were achieved. = 25 EXAMPLE 15 This enbodi nent shows an
exanpl e wher e 41967 Fi Cahdvgédd Uesatitny eCHechi@verebytacRandtbati ng 3
FEBRUARY 2006 -_51 device 271 |like EXAMPLE 6. F|GS. 27A to 27D
schemati cal |y §19%st f 8£e289 6461 AG Soperis oit Clahanakl BseWssRfand 8B are

cross: secti onal v eve alhe, ooRt Lng gdece This, erbed.enl g e
5 that an auxiliary roller 281 forming a conveying
means of a recorded product is arranged on a coating
roller 282. Reference numeral 284 indicates a blade
for wiping off an excess liquid, and 286 a guide
plate. The liquid is poured from a container 272
10 into the coating device 271, and an ink-jet recorded
product 287 is passed through between the rollers 281
and 282 as illustrated in FIGS. 28A and 28B, whereby
the liquid is coated.
FIGS. 29A to 29D and 30 illustrate a coating
15 device 291 having a coating roller and a wipe roller,
by which sufficient coating is surely performed, and
in which the wipe roller has such a mechanism that
wiping is more surely performed by an auxiliary
roller. FIGS. 29A to 29D schematically illustrate
20 the state of the coating, and FIG. 30 is a cross-
sectional view illustrating the mechanism of the
device. Since the transmission system of driving is
not important, the deécription thereof is omitted.
The liquid indicated by referential numeral 380 is
25 transferred by rollers 381, 382 and applied to a
recorded product 389. An excess liquid is wiped off

by a sponge roller 383 and removed by a roller 384.



means of a recorded product is arranged on a coating roller 282. Reference
nunmeral 284 indicates a blade for wi ping off an excess liquid, and 286 a
guide plate. The liquid is poured froma container 272 10 int%FFﬁ3Q§§¥?ﬂﬁ
device 271, and an ink-jet recorded produgs 287 is passed through between
the rollers 281 and 282 as illustrated in FIGS. 28A and 28B, whereby the
liquid is coated. FIGS. 29A to 29D and 30 illustrate a coating 15 device 291
having a coating roller and a wipe roller, by which sufficient coating is
surely perfornmed, and in which the wipe roller has such a nechani smt hat

Wi ping is nore surely perforned by an auxiliary roller. FIGS. 29A to 29D
schemat i cal | yWhehust fdtaele203 8 hel st atldiofionkd lgpatiangidadd Fhe w3@iing a
cross- sectional viewillustrating the nmechanismof the device. Since the
transni ssi on Bgsremsofradiiatthg ikefemeneapornanel st HS Yestt | pridn3BBereof is
omtted. The liquid indicated by referential nuneral 380 is 25 transferred
by rollers 38indigatendBppliddyt6Calerscorded pricefkieta3B9VIAA &FEESs |iquid

is wiped off _by a sponge roller 383 and renpved by a roller 384. 3 FEBRUARY
2006 © 52 W& ta BIadE SRISTS BHAREFonal F) BRovi AUECIHEE ping  beconss

perfect. R?fegﬁ%%%éyéﬂ%qgf%é%ﬁg ggg %Q%OS%%hieved in initial
properties and shelf stability.

According to the present invention, uniform
coating for achieving better shelf performance under
exposure to the air than a silver salt photograph can

10 be cheaply practiced directly to images without
presence of any optical film, and so techniques for

developing a new culture can be provided.

15



indicate auxiliary rollers, which forma noving neans for the recorded
product. In this enbodinment, 5 sufficient effects are al so achj i
initial properties and shelf stability. According to the prgggﬁgﬁﬂﬁbgﬁwpgn,
uniform coating for achieving better shelf performance under exposure to
the air than a silver salt photograph can 10 be cheaply practiced directly
to images w thout presence of any optical film and so techni ques for

devel oping a new culture can be provided3 5 3 FEBRUARY 2006 - 53 1. A
process for protecting a recorded product which is provided with a porous

| ayer as an ink-receiving layer on the surface of a substrate and on which

an i mage has been fobmegedist oy PEPbEFhENTed eFeEPrIris s n witidbeast t he

porous | ayer, said process conprising the step of. applying a nonvolatile
liquid foririAecidssh Wil eénP@sess haYeli 3% o el M- <t ofity hfdis&rial, in an

excessi ve anpynt e than _an unt necessary faor filling voids in the
porous | ay®t ttlibef e 55650 ¢ Iaaﬁélgggfiﬁ%ﬁh?%ﬁ ?rhe‘.g'lrf%bearhdéna eé"r‘?s_f ornmed, to
L oo A AP RSP LBME A MDD LML ET 1 a0
2. The prOﬂﬁgnﬂd¥bdgwyg§%%,aQQQBdeQCEQsCé@ﬁﬁ%ﬁsing the step of

applying a nonvolatile liquid for protection, which does

not dissolve the coloring material, in an excessive amount

more than an amount necessary for filling voids in the

porous layer to the porous layer, on which the image has

been formed, to fill the voids in the porous layer with the

liquid for protection and to allow the liquid for

protection to penetrate into a part of the substrate.

2. The protection process according to claim 1,
wherein the porous layer contains fine particles that

adsorb the coloring material.

3. The protection process according to claim 2,
wherein the fine particles are fine particles having a

particle diameter of not more than 10 um.

4. The protection process according to claim 1,
wherein the liquid for protection is at least one liquid
selected from the group consisting of fatty acid esters,
silicone oils, modified silicones and fluorine-containing

oils.



wherein the porous |ayer contains fine particles that adsorb the coloring
material. 3. The protection process according to claim 2, erej fine
particles are fine particles having a particle dianeter ofmﬂ%#fﬁgpéﬁgﬁgﬂ6lo
m 4. The protection process according to claiml1, wherein the liquid for
protection is at least one liquid selected fromthe group consisting of
fatty acid esters, silicone oils, nodified silicones and
fluorine-containing oils. 3 FEBRUARY-2®36 54 5. The protection process
according to claim1, wherein the coloring material is a dye. 6. The
protection process according to claiml, wherein the viscosity of the
liquid for protR®ecti dief AMCSSORIPR RTACREAGRCOPTEIRAN YD ¢ BDF .Cs. 7. The
protection process according to any. one, of glains 1 to 6, wherein the
appl i cat i oH'TFE NS GRLPTH mﬁFS%éé i OA #0°¥%he porous layer is perforned
by using a coating neans having a flat coating surface. 8. The protection
process according to claim7, wherein the deep wwdth W of the flat coating

surface in a mpvi ngHd LREkIeR10R bREcROLONScbAYALg S iefd s 1 he
relationship of W >V x T, wherein T is a penetration tine (sec) of the
| i qui d forwhppsxdiectihen vikicostikg por eds liquid for protection falls

within a range of from 10 to 600 Cs.

7. The protection process according to any one of
claims 1 to 6, wherein the application of the liquid for
protection to the porous layer is performed by using a

coating means having a flat coating surface.

8. The protection process according to claim 7,
wherein the deep width Wo of the flat coating surface in
a moving direction on the porous layer satisfies the
relationship of Wo > V x T, wherein T is a penetration
time (sec) of the liquid for protection into the porous
layer, and V is a moving speed (mm/sec) of the coating

means.

9. The protection process according to any one of
claims 1 to 8, wherein the liquid for protection undergoes
a change in at least one nature of penetrability and
malleability or ductility according to temperature

conditions, and these natures are controlled by changing a



| ayer, and V is a noving speed (mm sec) of the coating neans. 9. The

protection process according to any one of <clains 1 to 8, mhﬁé j
liquid for protection undergoes a change in at |east one nat ghgpkﬁ?zmm

penetrability and nmalleability or ductility according to tenperature
conditions, and these natures are controlled by changi ng a 3 FEBRUARY 2006 -
55 tenperature during a coating operation and a tenperature after the
coating to control the coating weight and coated state. 10. The protection
process according to any one of claims PX0 9, which conprises the step of
applying the liquid for protection in excess to the porous |ayer followed
by renmoving the liquid for protection remaining on the surface of the

por ous | ayetnoddae e QLAY QRRLAGEEBAEEO0M Ma e Albosale ol aims 1

to 10, wherel e anount the |iqaid appli Is of an anount sufficient

to fill voheksed ntHh@JITILER Con@rolayBe wbabihdiewdidght addtdeyl adual |y
reach the surface of the substrate.
state.

10. The protection process according to any one of
claims 1 to 9, which comprises the step of applying the
liquid for protection in excess to the porous layer
followed by removing the liquid for protection remaining on

the surface of the porous layer.

11. The protection process according to any one of
claims 1 to 10, wherein the amount of the liquid applied is
of an amount sufficient to fill voids in the ink-receiving
layer with the liquid and to gradually reach the surface of

the substrate.



