; e3eYYlvn6T . *159 16610 , COATI NG APPARATUS AND COATI NG METHCD
OF LI QUI D FOR PROT l “ D PRODUCT, AND PROTECTI ON PROCESS OF
RECORDED PRODUCT 5 BACK(RQWIND OF THE | NVENTION Field of the Inventiga The

present invention relates to coating apparﬁiitus (for exan'@]ﬁg f@@%‘?;@% o

i npl enent s, coatinﬁmdevi ce, etc.) of a liquid for protecti

)
product s obt ai ned ulwmm"llmH{WFI e, an ink-jet recording method or the like,
a coating nethod o for protecting the recorded products on the
recorded products and wmogsecess for protecting the recorded products. 15
Rel at ed Background Art |nk-jet recording apparatus have permtted not only
printing of texCOMNWNGARIPRADISrANDNCPAPENG METHADs O FpAGt@GIapfoRi ke

printing by the technical developnments as to formation of fine droplets and
20 nmul ti-gradati oPRATEECEMN QRARECORPEP hBRGBUET: i AND BRAITEGDIN cat i on
fields have been wi dened under the circunstances, since output and printing

li ke displays have now becoRBOFESSI PFe RECORPERGFRIMYCT ext and desi gns, but

al so photograph-like printed 25 articles and graphic arts because of spread
of digital caneras. As a result, the shelf stability and the el ongation of

shel T TiTe;of A Besvd bFYFle 1RvANTION

Field of the Invention
The present invention relates 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



a recorded product have becone problens to be solved. Al though good
coloring is achieved in a printed article obtained by using a dye ink on a
proper nedium (recording nedium, the durability and shelf 5 stability of

i mage may becone poor in sone cases. On th3 ot her hand, a printed article
obt ai ned by using a pignent ink nay becofre“poor in coloring and rub-off
resi stance of image under the circunstances though the shelf stability is
excellent. 10 As a result, a counterneasure which may be taken in view of
the shelf stability of image is to achieve printing high in durability with
a pignent. Another counterneasure is to protect a coloring material lowin
durability such ascardy@. pAsdiiBt RS e0betbbiicld rtlaed i1, hhays1 begn known
a nmethod of lam nating an inage with a protective |ayer or sheet of a
filnformng resitholigh gxatpteloanngchiyl mehriesidd tin pr gdethteéd. 20 SUMVARY
OF THE | NVENTI ON However, the conventional protecting nmethods by covering
with gl ass or darniakt i optaihbddabyessnnhawre dyacriinfk ced aa fesgbéng of 1 mage
quality that directly enjoys an image and so to say, protecting nmethods by
25 whi ch t he iedeuns(veeaedingrveghua)fi itheoduglagsisl i iameng, shaeéfi mage is
observed apart fromthe naked i mage. - 3 On the other hand, even in the
case whereZa rEeRHEH Brofuihags Bakj BECORS ®OPIc JuhtSI MR a3¥F @S agdP st

i i b l.i cati on of ter. to th ded duct
s mmaa oL e et el 8RR caubRIntre Brtard T et AECRREG B o0U
J Pat . i i i.d- -4 . duct
o ome to b TR CRALOHa b LECERENNAY T1t P OHF T [ £ROTERR BT DTt
practical |eveloOvefaR-Long pPRELHRAuARCY WBe %@héﬁﬁgﬁgﬁbe§v€ﬂoﬁﬁhlo

recorded products obtained by making a record with a dye ink, those which

are consi deredcii® smelefgotapilihey iBageceunrintg even upon contact with
wat er nor deterioration at 10-year level even in a durability test under

ultraviol @0 |ight ake aboastulo, 15 beuptevided aecortdiaty oy rieeotdikeg nedi a

used. However, it has been actually found that when such a recorded product

is stuck on a Wwmlviev efhethgkehedét stipbidtiton cfausedhyl srotet acbigne trace

conponent gases jn air, for exanple, .ozone, nitrogen oxides, 20 sulfur
Bod fusabi

oxi des, etc. rRyIBeEy Rhd E881dvéN WiHdh & ReBihhg MRREREo whi ch

materproofnesscg@gtéégggsure 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 it.

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 is observed apart from the naked

image.



fastness against ultraviolet |ight have been inparted is used. It is an
obj ect of the present invention to 25 provide various kinds of apparatus
and devices used in protection of an inmage w thout using a nethod of

| am nating an inmage with a protective nenber such as - 4 glass or a
film by which a feeling of inmage quality‘d?‘a naked i mage can be directly
enj oyed, and a process for protecting an inmage by coating the image with a
liquid for protection. 5 The present inventors have researched as to the
di rect mai ntenance of a naked inmage at a high shelf |life w thout
sacrificing the imuge quality due to interposition of a visible transparent
| ayer, thus | eadi ngphorgamplg Eo%a_QLtQﬁnﬁqeﬁ?nEhén¥$§éi9He 40 ,The present
invention ainms at filling voids left in a receiving [ayer after recording

in such a systestbhabdapeslicitnd sMai@icdtappld esl Eouhberneasvieng | ayer
clearly devel ops a color, thereby renoving sites of a deterioration

reacti on of thegeoheti hgat® maheringl .cdusdditsy casel ivhenoa bifquiad &or
protection low in viscosity is used, penetration becones quick, and the
liquid is easydtopbetapphiedecclordedderradndramd aithageai defer iprettacin on in
the receiving layer, however, it is necessary for the liquid to have a 20
nmoder at el y chi ghavpedobit yltwaarod ot duighthiagh deserskeedi Ly Tspasede

i npl enents and_devi ces for uniformy applying the liquid are extrenely
useful . Nanel yP2ERREpPBBEACATAPENLiEGH fbé\gh- conpP BBd WHER Bhe object of

iform | yi i nt end t 25 qof liguid with .def ect
mage Sur face. BYBRTARENCE BT SC B0t Y1 (15 T ol B PE hGRL LR e

protecti on treg&ﬂ?@beoauggﬁig% Rl ower nddechl AEdcEobaR! ?tle)evfé/gison, It

is preferable to success et t owi ng requirements: _
articles to beoappl hedonfayeche RERMH anek r egodedipioiCt Syaigi pg medi a

(recording nedia) of 5 various sizes such as photograph size (89 mmx 119
mm) cal | ed @ heréeplkdtd piroeuchesiohlt adarell By end HO0g nan xeddB8dmmith a
dye ink, those which are considered to undergo
neither 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 Dbe provided according to recording media used.
However, it 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 air, 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
is 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



2L size (double of the L-plate size) (119 nmx 178 10 nm ; A4 size (210 mm
X 297 mm); and A3 size (420 mmx 297 nmm), and it is preferable that the
application of the liquid for protection to these recorded products of 15
different sizes can be achieved; (2) Wien the liquid for protection is
applied to an inmage, a recorded product muét -be fixed. In this case, it is
preferable to be able to solve such a problemthat when ends of the
recorded product are 20 pressed with hands, the liquid cannot be applied to
such portions, or the ends nmay be hard to press due to slipping after
application in some cases and a problemthat the liquid for protection may

adhere to a h on_ope [on_jn a : . p ly. (3)
It is prefer a%%ﬁa@l cagaﬁfinﬁé’ i]ror%l gﬁegﬁsgaﬁga&g\%g{:gg ol?éaf#:é; +l?%§?gg/f or
protection be excelleptyifage @antthETEéEthtQ%gkukﬁﬁkhﬂgdtQG l'i qui d when
they are not used, and It 1s"desirable that they be conpact to save space
upon storage. grbddies PESSEpEot ¥ eNhy0Bn amabBephesddt ihnttide | iMegei gations
as to these various requirenents have been carrying out repeatedly,
techni cal el enentls,a neiquial Sorepeotehtdébncan achi eve these requirenents
have been investigated, thus |l eading to an invention relating to coating

i npl enentsp kits, dBwvécesesditcoavengomst hats aed garustlexd i @h pPotheses.
According to the present invention, there is thus provided a coating

i mpl enent for EPPFGE R EnERmIBEAL PEed| NglRd L8RS gtlecd iTbkoh reeként to a
recorded product_which is provided with porous 15 layer as an
ink-receivingq¥ rV b he §%?Fégécbﬁgatgﬁbépﬁgﬁeqaﬁ}%ﬁyvﬁﬁ%htan i mge has

been formed W 111 &gl o 100, Bt £7 LaL pdsorhed o at, ) epsyc Lhe pacous Tayer

to protect the inu qui d not "di'sso he colofing material,
wherein a coatjdgy f@gecg@zgtwﬁ b@‘plt%e?;rgfs%rntalﬁh}%{xyérp@iéﬁ? liquid to

the porous | ayer having the inage I's suppor by a supporting nenber, and

the coating surfacerganpohesdnthenbbauidn Aceer ditnF 10 ik PoeaeNleft
invention, there is ,also provided a kit for protection treatnent of a 25
recorded product ahredeisipyoladed wiftkrarpooadsnqyier sasclanai sgstemei vi ng
| ayer on the surface of a substrate and on which an i mage has been forned
Wi th a col othaly Fecetduinadeorbedadnanpliesstta Hhporeoweivaper, said kit
conprising a container which can_hold a ngnvolatile |iquid which does not

di ssol ve the ch¥®Y ngleRfeYi APVeLRBSCBalPRE b nhilEHhSTY de¥RPY bRd

sites of a deterioration reaction of the coloring

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

20 moderately high wviscosity. When a liquid high in
viscosity is 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



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 treatnent of a recorded product which is provided 10
with a porous |ayer as an ink-receiving |ayer on the surface of a substrate
and on which an inmage has been formed with a coloring material adsorbed on
at |l east the porous |ayer, said coating device conprising a storage part

whi ch can store a nonvolatile liquid 15 which does not dissolve the
coloring material, a coating nmenber which has a coating surface for coating
the image with the liquid provided on an outer periphery of a shaft nenber
and is supporteder 0t ghabl ¥oonpirbe exhaldn menbers @rapyiag1aeans for 20

novi ng the recorded product relatively to the coating surface while
bringing the isageessrtiate oketthe heedaridedy prpdtedul néwesestact with the
coating surface, and a neans for feeding the liquid stored in the storage
part to the coali n(Asuaflateles theb25appatiedy menbdre meocordied to the
present invention, there is still further provided a coating inplenent for
_ g _ protectidacerdatnenpdofts tedmadatdraoducecawdehgi egiavi @éd with a
porous | ayer as an ink-receiving |ayer on the surface of a substrate and on
whi ch an i mageVABsCBEeA 1 £6FMEYCH &F a col oring material 5 adsorbed on at

| east the porous |ayer, said, coating inplenent conprising a storage part

whi ch can st or e RRYGRYERRR | Fe28i §BPd™Rhi‘ch ldo8&nse ldied ofhe trelebforing
material, and g;gcgating surface which commnicates with the storage part
and through which 10 the liquid fed fromthe storage part can seep.
According to the, pt nt._ i Avent Lon, ahhere i et still further provided a
kit for protectﬁgﬁjgggafﬁgﬁtbg%éaglpgagé ofﬁégrgggﬂded product which is
provided with a poroise! aystpds 8f ikRk- TegRiatienG ilayer (omothe 1519grface of
a substrate and on which the inmage has been forned with a coloring nateri al
adsorbed drd atmhg¢ast the porous |ayer, said kit conprising the coating

i npl enent descri bed above and a supporting table for supporting the
recorded productAd 29izecO2tdbngmt 8 £8E pmesemtnd nvention, there is yet stil
further provided a cpatin? device for protection treatnent of an imge of a
recor ded produttAhhsErei §9pP ownded2Ri’t Aa por ous | ayer as an i nk-receiving
| ayer on the surface of a_substrate .an on_whj ch_1he i mage, has been
formed with a %8Fo%i nés ter ieé:labg‘ sotr agcdztg}le a%p?ie%%#f‘ 8 %%r §H§ | ayer, said

coating deViCelgaﬂEHi%5@gp%d%yyﬁﬂdﬁytdxﬂﬁe§@"f%b&f@ed 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 ligquid for protection be excellent in



g _ contain a nonvolatile liquid, which does not dissolve the coloring
material, in a closed state, an introduction port for introducing the
recorded product into the container part, and a takeoff port 5 for
di schargi ng the recorded product fromthe 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 renbvi ng neans
for renoving 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 pr0€§§§t585spQQEESEtheékl%gr%%@“¥%ﬁd¥d“%ﬁén“@h@? h$eprovi ded
with a porous |layer as an ink-receiving |layer on the surface of a substrate

and on whi ch amotmagedhasnbeen fier Aediwaidlea tﬂ(dtorﬂﬂbgynlﬁéeébﬁ%va@dsﬁbbEd on
at | east the porous |layer, said process conprising the step of applying a
20 nonvol ati | eshvgusdater uppot ecbirege .whi ch does not di ssol ve the col oring
material, in an excessive amount nore than an anount necessary for filling
voids in the porouslhajBf PESERELpENTESYimfer ,asrththi Ehsthe F%ﬁ@e has been
formed, to fill the voids in 25 the rous layer with the liquid for

protection® ActbYaFhgdeblPRE ééaFPn§RQ%ﬂ(ﬁﬁﬁﬁqysléQ%Plﬁ%W?EE§ Baye

protection process related to ent nv on he protection
treat ment of ?e?ﬁaﬁﬁrBVlﬁgr88 rﬂ@ o5 5ﬁﬂé@ 5&%853- ﬁ%ﬁn i brief and

w5000 Speapaisbl o st oy fhoagted Umge ettt o
i11ustrate, |mpagthabnSeRLbORsoardist kil Ik Ping Lo qé'l'ldln‘.fentlon
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 1s 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



applied on a recording nediumw th a coating weight 10 varied, in which
FIGS. 1A, 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
i npl ement in an exanple of the present i ivéntion. FIGS. 3A 3B and 3C
schematically illustrate a plurality of coating heads for corresponding to

media of different sizes in an exanple of the present 20 invention, in
which FIGS. 3A, 3B and 3C indicate a condition before assenbly, application
to those narrow in width, such as L-plate and postal card sizes and

application to, thone: hdenk Boh di NaasieBeds oan A 1, iesPsstbuel . 25
FI GS. 4A, 4B, 4C and 4D illustrate another exanple of the present

invention. FlGSydA §§id5}@_@n§o§?rﬁ.ls|i%§;t Al rithe rotieIch cadlhogyanpl e
of the present invention.FIG 6 illustrates the anot herexanpl e of

t hepresent i nwemadmvo FA€Ele 7ALqiBd wEiahd doRs Inaistdiat«o bvé uthber Sexanpl e
of the present invention.FIG 8 illustrates the furtherexanple of

t hepresent i nventéomEFlGtoriblusthat esathiad wrrieamscnplesof ipadpr esent
invention.10FIG 10 illustrates a still further exanple ofthe present

i nvention. Bl Gakave | 3dt # at@BPPRELEY [LRPUE HOT SUYRRAE V1Y heNPr esent
invention.FIG 12 illuystrates a coatingi npl enent having al5fi xedly feeding
function. FI G 43998t PRPEe T partly insection, thecoating inplenment shown

in FIG 12.FIG 14 s a _cross:sectional view. |lustratin fiLxedly feeding
mechani sm by scremﬁ%%%?ﬁg#?%itTS%%FIgg?ﬁarﬁéjéﬂmgéﬁﬁ%}b e?%etﬁg cl osingis

ol {106,701 Phe AR 100 1800096 S oy ek grortsblgeont g
a coating implereitmeft G £18 kbhusheal @TroduttSetlian, i Pastbongeaf the
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 ligquid 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



- 12 .coating inplenment shown in FIG 17. FIG 19 illustrates an exanple
where a cushioning |layer, a shielding |ayer and a feeding | ayer are

provi ded at a nenber formng a coating 5 surface . FIG 20 illustrates a
constitution that the feed of a liquid is %ontrolled by a flocked fabric.
FIG 21 illustrates a constitution in which & flocked fabric is

exchangeably installed. 10 FIG 22 illustrates, in section, portions of the
coating inplenment shown in FIG 21. FIGS. 23A 23B, 23C, 23D and 23E
illustrate a constitution in which prevention of |eakage is achieved by
usi ng an absorbing nenber. 15 FIGS. 24A, 24B, 24C and 24D illustrate an

outline of a ¢iRPid OV €L aiShdFt Aobag. rEbERdeddOPr LRR-ANsh 28 ase parti al
cross sectional views illustrating the nmechani smof the device shown in

FIGS. 24A to 24Rvi2ledlvXh 26ApbandugbBaiklruakr ahe ianotihete copidgng devi ce
using a roller, in which FIG 26A and 26B respectively indicate a state of
the roller andayet atre thne Wi chaceadbifng ssbetmdiet ethdvurl evipiessang t he
whol e surface of a recorded product by a screen 25 type presser. FIGS. 27A,
27B, 27C and 27@d¢ |h&s rizgen ahormed with a coloring material

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



exanpl e where a series of processes of coating and - 13 wping is
performed by using rollers. FIGS. 28A and 28B are cross-sectional views
schematically illustrating the mechani smof the device shown in FIGS. 27A
to 27D. 5 FIGS. 29A, 29B, 29C and 29D iIIu3trate anot her exanpl e where a
series of processes of coating and w ping i°s performed by using rollers.
FIG 30 is a cross-sectional view schematically illustrating the nmechani sm
of the device shown in 10 FIGS. 29A to 29D. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS A recorded product, to which a protection treatnent
according to the present invention is 15 applied, is obtained by applying

an ink conpri sty €04 OfibRgo TRt eI EALiGQia, @A RIbIEH MM dysHYva porous
| ayer as an ink-receiving layer to forman inage. Since a protection

treat ment accortth ngoloerihe paesentli nvanti eioisedcadited edarby i npregnati ng
the 20 recorded product with a liquid such as a silicone oil or fatty acid
ester, it is preferdibteion psetafpecondirpgumediournhshicdcamiied goes no

strike-through, for exanple, a recording nediumby which recording is
conduct ed by cRMRIWGE allbPoFRAgCRBERENEE PAEH agrd 25 tRfeff p@@ﬁgnt to be

adsorbed og-at,| east f) ne partigles fOULAG.2 pprQus, siiuglyre of an ink

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 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
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



receiving layer provided on a substrate. The - 14 recording nedi um of
such a structure is particularly suitable for use in recordi ng using an

i nk-jet nmethod. Such a recording nediumfor ink-jet is preferably of the
so-cal l ed absorption type in which an ink s 5 absorbed in voids fornmed in
the ink-receiving | ayer on the substrate: #%e‘absorption type ink-receiving
| ayer can be fornmed as a porous | ayer conposed nmainly of fine particles and
contai ning a binder and ot her additives as needed. Exanples of the fine
particles 10 include inorganic pignents such as silica, clay, talc, calcium
carbonate, kaolin, alum num oxide such as a~lum na or alum na hydrate,

di at omaceous ea{¢dhtibh ani g 9xbaect MYEr etakeinf tart 2 Ncipxdsesrand
organi ¢ pignments such as urea-formalin resins, 15 ethylene resins and
styrene resinssedrd&asproaecef chhepe pegiert®d Snuad.e Exanpl @stef the

bi nder preferably used 1 nclude water-soluble polyners and | atexes. Exanpl es
t her eof incl udpqbdl ypvénytinagcabolioy woddfiired tiyoducitcsy tites emdkedt arch or
nodi fied 20 products thereof, gelatin or nodified products thereof, gum
arabic, celluliosyelepivae¢ved. such as carboxymet hyl cellul ose, hydroxyet hyl
cel l ul ose and hydroxypropyl net hyl cellul ose, vinyl copolyner |atexes such
as SBR | at éxes, NBR | at exes, met hyl 25 net hacryl at e- but adi ene copol yner

| at exes, functjo - ified p es and et hyl ene-vi nyl
acetate copolQﬁ%ﬂgég%%?@%?ﬁgkégygFo&hégﬁéﬁ efic - 15 anhydri de

pol ymers or copoly t hegeo agrylj e i ke. Two
or nore of these brﬁé?s %)’/ %g’uggd aln(rE]j glcsjénb%%%%ﬁ%%¥§§i§¥egg§.&%}%&ré(’
additives may  Ase exgnglig i [ , thickener

pH adj ust er, |%Ef¢)%§ﬁ%%§f€%‘\igg?ﬁt%%dffrﬁgﬁ,qﬁgétﬂﬁ%?@gg‘?i f oam ng
agent, parting d bhugreseentingi heding agem .a leﬂda[@ﬂrh@'ﬁéi?ﬁﬁor bent,
antioxidant and the |ike may be used as needed. 10 A particularly

pr ef er abl @0r ecoachi andfj, medi wivick BOGA.t hat am,i Nk raecki M nondlayetei sheor med
mai nly of fine particles having an average particle dianeter of at nost 10
um preferabl ysa@atepsthat yphascepsiapovededdr ilsed T e bakehtles. As the
above fine 15 particles, are particularly preferred fine silica or alum num
oxi de particl é99het ¢ eal bhIRRY Yt RECESTE VA FRIHRRG e SFCLPPLES  particl es
are particularlg effgctiye is considered to as follows. Nanely, it is

consi dered t hat“ ¥ thothi 4 col oring material adsorbed 20 on the fine

al um num oxi de or sjlica,p I L I e : fadi ng
by gases such as h[g#@SCﬁ gﬁﬁbgégﬁg?iﬁ egggﬁ%$¥%£ es‘%r%gfi% ?%ﬁggﬁgttract
gases, andsso 4 hegeses capBehenbeipr aserikanplthe vi@idipye9nthe col oring
material, and the 25 coloring material is easy to cause color fading. As
the fine siliconpantiches, are preferred fine silica particles typified by
colloidal silica. The

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. 324, 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. |

FIGS. 5A, 5B, 5C and 5D illustrate the another



- 16 .colloidal silica itself my be available fromthe market. As
particul arly preferable exanples thereof, may be nentioned those descri bed
in, for exanple, Japanese Patent registration Nos. 2803134 and 2881847. 5
As preferable exanples of the fine alum num oxi de particles, nmay be
mentioned fine alum na hydrate particles” a preferable exanple of such
an alum na pignent, may be nentioned alum na hydrate represented by the
general formula 10 A1203 n (OH) 2n" mHR0 ( 1 ) wherein n is an integer of
1, 2 or 3, and mis a nunber of O to 10, preferably O to 5, with the
proviso that mand n are not O at the same tine. In many cases, nH20
represents an aguepus BhasgeWpireReh® deRentaloparticipate in the formation
of a crystal lattice, but is able to be elimnated. Therefore, mmy take a
val ue other than anrigtegenl \ViBenatthiss dhenchraftiee imedesm@lei s£heaked, m may
reach a value of 0. The alum na hydrate can be generally produced in 20
accordance w thréhenpubhivehy ilbonown process such as such hydrolysis of an
al um num al koxi de or sodium al um nate as described in U S. Patent Nos.
4,242,271 and 420, 28765 .orfAa pBocéss ang wih ¢hl ldis tacpiledus Serthiean of
al um num sul fate, alum numchloride or 25 the like is added to an aqueous
sol uti on of° sof¥aRPaPufifn&be PFeseRduVIFa M zation as described in
Japanese Patent Publication_ No. 57-4460Q5. - 17 An ink-jet .recording
o wm st g such aflhrul i SRRGTAE § $ i ST TR S TELE 2B FE%t | on of
the protection S. ing to the present invention because it is
excellent in a??%%%ﬁ? gﬁggﬁgog'liquid for protection, absorbency and
fixing ability, andpfpreoven 1R:-QReMHJLSNECASSAYr OxERBLLZBFSHER
phot ograph-1ike image quality as descri bed above, such as transparency,
gl ossi ness andptexeng abikhntyoaf. a coloring material such as a dye in a
recording 10 li1quid are achieved. The mxing ratio by weight of the fine
particl es 1t the bi Adér. 19 prdfuertatabesnia tilal ramgehef €remplelafo 100: 1.
When the anmount of the binder is controlled within the above range, a pore
vol ume opt i nuntheér Prageagnanivemtéont-he |iquid for 15 protection into the
i nk-receiving | ayer _can be retained. The content o% the fine alymn oxi de
particles or fine sflPcalpattildsdLates Hd 'S nkretki WHhERPAYEXF® 15 &ler abl y
at least 50 o Q% mei%ht nnr%6pQ%f?{ably at least 70 o by weight, nost 20
preferably not ower Fﬁgﬁ 1) beCMEight, but not higher than 99 % by
wei ght. The coating i ght, Qf ik LVl a i e I t
| east 10 g/ nR, nost F\g?éf grzagll}h%%%%%s%edg?én%é?%n e¥ l% eQrEyBgéjlq?lgg a?Lrom
the vi ewpaint srekemki Facbhed MRANAHI NG 25 ability of an image fastness
i nprover good.

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. 16A, 16B, 16C, 16D and 16E illiustrate a
portable coating device convenient for storage in no
use.

25 FIG. 17 illustrates assembly of a coating
implement.

FIG. 18 illustrates, in section, portions of the



No particular limtation is inposed on the substrate of the recording

medi um and any substrate - 18 may be used so far as an ink-receiving

| ayer containing such fine particles as descri bed above can be forned

t hereon, and stiffness enough to be conveyabl e by a conveying nechanismin
an ink-jet 5 printer or the like is given.l®Paper suitably sized on at |east
a side on which the ink-receiving layer will be fornmed, and those (for
exanpl e, baryta paper) having, at their surfaces, a close porous |ayer (the
so-call ed baryta layer) forned by applying an 10 inorgani c pignent such as
barium sulfate together with the binder on to a fibrous substrate nay be

particul arly prefefgbl ynysedeas §HB§%r§he%IGNbﬁ© specifically, when such a

substrate is used, otcurrence of surface stickiness due to bleed of a 15

fastness inprover opr¢helsuifagerehtasr agoes@ehiiloduedrsubj ected to a
fastness-inproving treatnment can be extrenely effectively prevented even

when the recorcdeshpsoiugt lagekef b thislandgf dayed engl periesd ofigt i me under
a high-tenperature and hi gh-hum dity 20 environnent, and a recorded product
far excellent laysheifespubvlideg eanaahsvbles groowiider.a Theaf omgn havi ng a
porous |ayer at a surface layer in a recording nediumis not limted to the
fornmation &f tHErHEDuUs ink-receiving layer on the substrate, and 25

Alumte or the like y e used. As the liquid for rotectl n of a
recorded product us%ﬂgin éhélgPégéﬁFanQeﬁﬂqﬁ¥(kﬂﬁF E@% fee
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



- 19 .those which neither dissolve a coloring material applied to the
porous | ayer of the recording nmediumtherein nor affect an inmage fixed and
are nonvol atile, and hence have an effect of protecting the coloring 5
material by filling such a liquid into voiﬁg in the porous |ayer to inprove
the durability and the like of the imge. rther, a colorless transparent

I i quid which does not affect the color tone and the |ike of the inmage and

i nproves 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 sone cases. Although the liquid for protection is high in
gener al - pur posgi prepei si psrvbenett biySueday ess,1exsL5 perfume base or the

li ke may be added to the liquid within limts not affecting the inmage to
give a snell suitabkFecfor28heantng8B Aset hedssriatdiosngr obeewrson, may be
used at | east one selected from for exanple, fatty acid 20 esters,
silicone oils,somehétedasiyi cdohestandihbudhienerccdrstral s ngf oths. It is
preferred that the liquid for protection can be held by a coating inplenent
or a coating ndewnscefshovbatinngldevi ééPafie® Rad noderate penetrability 25
into the porous |ayer. For exanple, .a liquid having a viscosity of about 10
to 600 Cs i°s preferk&dS-waeht heBvi 406sityd i4Phtl ek rabe _nPRNBErti cul ar,

the - 20 liguid tection.i |y held by th ded product .
wen the vi scosttyetS uBERBCE 585168 BHEHTT G prat GERROR FL casi o

to apply, and &y§?§%lggl gggogﬂgdgﬁgpg%gg%gﬁgﬂjlng§g 20 to 300 Cs may be 5

said to be a par prefera Vi SC y range fromthe viewpoi nts of

the retention of thergiqypdifor prekeckiset iidhdihe, &g osdednpt oddeh yand
operating ability upon coating. Wen a liquid having such a viscosity is

used, even in plpestrepinbethet hechhauisth BF aoid daolicdesiapphi ed in a

hori zontal direction right after coating, small coating irregularities can
be ef fectilvel yFhage 29Bntby2P8eding in the horizontal direction froma
portion where the liquid has been applied thickly in a region about 1 mm
away fromthe 15 former portion using nmalleability due to flowi ng of the

|Lau . A LTauLgeLorhr Sbesk o MIONE Miaceiiot At UNgabhisauay v th
mal | eability or ducéikéeragd 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 1is
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



20 the surface thereof may also be used. In such a liquid, a coating
operation is perfornmed at a tenperature (for exanple, a tenperature higher
than roomtenperature) at which penetrability and nmalleability or ductility
suitable for the coating 25 operation canﬁﬁf achi eved, and the tenperature
of the recorded product is lowered to roo enperature after the coating
operation, whereby the flowability of the - 21 liquid for protection
penetrated into the recorded product can be | owered to achieve the
flowability that can attain uniformcoating. The coating of the liquid for
protection on the 5 porous |ayer of the recorded product, on which the

col oring materiadoh@sndasdafhieds sschr af geabkyuper fiey iR fv@na exgessi ve
anount nore than an anbunt necessary for filling voids'in the porous |ayer
on which the colitdimge nadberuge has reeerdingedisiigisn 10npreker aklthdd.
remove the liquid for protection fromthe surface of the porous |ayer after
the voids in thehpo otscdayeng anedsuhf forennky jkit] lied preofasalmby ¢6 form a
| ayer of the liquid for protection on the porous |ayer. 15 The states in
whi ch such a Iﬁltmi@bf@alge@t@l@s@mthag beer apphibédh @ra ¥weoteled product
are schematically illustrated in section in FIGS. |Ato 1D. In FIG |A
reference AumERierkad 1» wpEde3faesepgnane Lhehao& FRFELVING k2 ¥RE| on | ayer

and a 20 receivin IQ% r, respectjvely. FIGS, |A 1B,.1% and 1D i ndi cate

the states in ShiH tHOSHER TRg v GHDTSTPhsaRf FEPEni P KTBdSeaia N | | ght | y
i d I i i . 1 Th

cxcossi Ve and SLRAL| 4 £uEop Xheq! SSPRCELYELL, (IR roderALe, ATpURG oA an

t ne ( . ayer W th
the l'iquid. Thee stiﬂ@?ﬂﬁ::@f@fé@xgdaegweta_ilﬁﬁ% a?tﬂ%@m%fgézj&ﬁlr§€'héﬂount t hat

voids in the ink-receiving layer 13 are filled w the liquid, and

the |iquid gratid t yveeaghesebhedsurtagepdést be sHbsFrake phlrwindl ot s the
surface thereof or penetrates in the vicinity of the surface. Reference

nuneral s 12, lclédandnd¥gandiccatigmend 5 prasenses di stai butliagn dfaXde
liquid for protection in a sectional direction in the respective states. As
a result of irvaktigat¢carbonatehekspata,of lpmGnumaoxiste opt¢lasdensit; =
(OD) of the inmage caas |lowered by irregular reflection, inprovenent in

durability wastigihe obsetvRdnaahydrpregurddtaresedirefEdin t he
penetration partions of th me. Thus, such,a state i s not

D ororabl o |t e Sk ekl e FealolalgaieTand MHe B SHEAE oh ha
e aCF 55 SRl PULERREd VIS RIRASGPTES, gl ear, and the
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



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 sone cases in white i mages. 20 Wen 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 whol e nedium surface becones such a state that the oil 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

- 23 The present invention will hereinafter be described nore specifically
by the foll owiarghyekaingd gsol Hweyesr tbpopyrsest thevewtfi,ordrsylniad |imted by
t hese exanples a~ all. 5 EXAMPLE 1 An ink-jet printer (BJF870, trade nane,
manuf act ured mstCanoropakynenss asédthe pikat alphobogmapk- bifké&hiesege on a
rer_.oding mediumw th pseudoboehnite contained in a receiving |ayer. The
10 recordi ng rREdidans snabtle needylpr 69MBLRgtacnepedsiesied ay &thEirayer of

BaS04; | ayer thjckness: about 15 um and a receiving_ |ayer (binder: PVA)
conposed of psaé{iﬁ]otb]o‘éq"ﬁﬁm%yt%ﬂp%oali’%rﬁlﬁﬁ of 5%&%"%‘@8&%7 ot a base paper

bstrate). Recor di 15 copducted_on this recordi di h an ink
For the abBve- Gt HEM I TR Er  CALCASPER0! P U0BROrg MG M vas

adsor bed on ”ﬂéﬁﬁi’%ﬁgtrb}@a’fﬂ&?m Qh?FQ%tEH‘E a%ﬂ@i%a&ﬁﬁoq?zﬁq]ér{'t,i mage.

Voi ds were sti e recerving layer after the rec g. 20 As a

l'iquid for proigetigh ay@st Usethidrbsanapaygnteaday asedtatty acid ester
(trimethyl ol propane triisostearate represented by the follow ng structural

formul a; viscasityiv2®DeiCsibobipened bythexdvang unsativeatleidk«amppnents,
whi ch 25 formthe cause of yellow ng and odor, fromfat and oil. This
i quid was appie etsed an mxedsdi ve anount
10 A particularly preferable recording medium is
such that an ink-receiving layer 1is formed mainly of
fine particles having an average particle diameter of
at most 10 pym, preferably -at most 1 pm 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



nore than an anount necessary for filling voids in - 24 the

i nk-receiving layer to the whole surface of the recorded product obtained
above, on which the inage has been forned. After the recorded product was
|l eft to stand for a proper tine after the coating, an 5 excess liquid on
the surface of the ink-receiving |ayer mh§IQUTckly w ped off. CH2

OCO- C~~H35 CH3 CH2 C-CHz-OCO-C~~H35 | CH2 OCO C~~H35 The rel ationship
between the shelf tine and the penetrated amount is shown in Table 1.
Incidentally, the penetrated anbunt was expressed by a neasured val ue of
wei ght i ncrease of the recorded product with tine. - 25 Table 1 Tine

(sec) i ght i neaasie{1me (1A £ Py HO529Q10388303306a36@1 43380630410 From t he

result shown in Table 1, it is considered that the liquid for protection in
this recordedmrd@ict penglaraties:lianloy tgwee fakakb esetxbmnglbayehewadt,n 5
seconds and thereafter slowWy penetrates into the base paper portion

(i ncludi ng t heayefdeecieroni drage@rjhosardbecyrinkdn inhi Soperetamgilieon speed i s
viewed fromchanges in OD at a black-printed area in the inmage, it can be
assuned that tle@grenrs rRatenti negisheatikn & vid03hyeérand 268318 ed in 1
to 2 seconds, and thereafter the liquid slowy _ .

5 As preferable examples of the fine aluminum oxide
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 Ale3_n(OH)2n' mH,0 (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;O represents an agqueous 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.



penetrates into the base paper portion. Accordingly, it may be said that
about 1 to 2 seconds or longer suffice for the tine necessary for the
penetration of the liquid for protection used in this enbodi nent. The shel f

time was controlled to prepare various - sanples with the degree of
penetration of the liquid into the i nk-rec]m Vi ng | ayer changed. The
penetrated states were as schematically illustrated in FIGS. |Ato 1D. The

anount of the liquid applied, the optical 5 density of the inage and the
degree of occurrence of "spots" in the recorded product sanples after the
coating were determ ned, and an accelerated deterioration test as to |ight
fastness was conduqiredlnﬂrtﬁetf esalbd Bd ORgahBgd uar @sshewsudh table 2. The 10
respective determ nations and test were perforned under the foll ow ng
respective cordiunions.hydyat@Ptisahosensuiyablei fegeaptid apiiqal oflensity of
each i mage sanple was expressed as OD (optical density) at a black-printed
15 area in théharayeo Bac heas up edcdys neansrdfing rt@f ltéxst irore eHsi t onet er
Macbet h RD- 918 (nanufactured by Macbet h Conpan (2)_ Accel erated

det eri or ati on ¥eENtIQN IRPRLSRat het BnBKEr AR fécélt @rieid- Tyt SURRE THST 20

| NSTRUVENT .., L. was used tp expo ch recorde r oduct le to an
Lt moapher 65 oA o p%lf%er%mep%%w BB Ve S A PR Frmoe

was t hen measure to flndrthe ra glgg ce ge of %% ?%f r%Zand fter the
exposure (DE =185 &E1Te e&ﬁ%%%? d 5% BEf &r & %exp sd‘r 5] /17¥D bef or e
exposure]} x ]!'b(eé t i mge. -
27 Table 2 A é% IF pots %2§8? g%ceggﬁg?é p%{fgﬁgeterloratlon

teSt(nU/C”Q)R%hﬁﬁyaiyaﬁi &Q@ﬁ& lnqs1nnqs and fixing ahllltv
of changedet eri orati on) (DE) Not 1. 9 SGr eat appl i ed(Conp. Ex. )0.1

11. 6None5Medi unf | ovesslesh) Phd mmﬁeﬁMDeQuEExhseﬁeuyleeas( |a10feiasjs:ﬂ1:)1$<b| ht
gthan 2.22.2 to2. 4None0. 5Extrenel yl ess(i ncreased)slightthan 2. 5Not
| ess2. 4Yed0. 56BdTiehed 52 haeh e B¢ ncrdasaad singhratio by weight of

the fine particles to the binder is preferably within
a range of from 1:1 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 is 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



- 28 - The reason why OD is | owered when the coating weight is small in
conbi nations of the recorded product with the liquid for protection is
considered to be due to irregular reflection within the ink-receiving
layer. 5 Wen the amount of the liquid appjded and penetrated is small, any
good result cannot be obtained in the accelerated deterioration test. Wen
the coating weight is too great, increase in optical density and excell ent
durability are achieved, but spots may be 10 conspicuous in sone cases in a
white colored portion of the inmage or a blank portion represented as a
white color. Such a recorded product may not be suitable for use
applications imawhehisethsspids becaneiakprebkeminigndiadet al | y, such spots
caused no 15 problemin a black colored portion. On the other hand, since
OE in a silvercadlaiphoy ogralph age detethrhed for desfaridreck atesvaboar 0. 1,

it isinferred fromDE achieved by the coating weight of 2.1 ng/cn2 or nore
in this enbodiSfenioited EtPRrooNi nagesSpibfeetsdehPidie b %cti on treat ment
according to the pre eft i nvention have durﬁbiLity,about IW%CB of the
silver salt pHﬁFbé?&%% ¢ PExpoSTPEEY HREhECEN AP &0 Adt ddt'es)that when

di scol orat on of; {ne 5&3+"§ o SRl L. Phot @g(zéﬁh bﬁgﬁ}&% L0 LOR EXRISWE 25 to
the air for 50 severa ens years, e lniti I mage quaFi ty can be

enj oyed over g, peld of 9f+ U4 Ne; @boyh sq}rq%,eﬁ ther %ﬁkﬁc—iﬂ%cterl‘?fii 9f, pup] ected to

the - 29 protection treatnment according to the present ihvention. As
descri bed abowgi 11 hee abemeedesshdbedoBEol ol aRatipaat, "By rpes i ped)
directly enjoying the 5 inmage quality over a long period of tinme wthout

t he presence diawimyotectivel nesherfasash ascdbaes porrdud maEAMPEHE= 2 The
protection treatnent of recorded products was perfornmed in the same manner
as in EXAMPLE so-4ae kkedprarnae taygkycépyhedapyaeeplyolrasdar wei ght: 491;
viscosity: 20 Cs) represented by the followi.ng structural formula was used
as the Ii4fid ¥ryroteckidnent herebyasvhrgatiitnguldehead A # ML r espect i ve

items. The resv\lrjiléhs Ek?gsbgr?égzlrnoerq Qéeala?i%'%%‘{‘;"% Isﬂbg%l?:laece&may be

particularly preferably used as substrates. More
specifically, when such a substrate is used,
occurrence of surface stickiness due to bleed of a
15 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
20 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
25 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



CH2 ORcHoO-RI cH2Z.-ORR~ Cc7/H~~: CcgH9 00 =75 : 25 - 30 Table
3 Anpunt ODSpot sResul ts of accel erat edappl i ed(bl ack) deterioration
t est (ng/ cn¥) Rat e of Eval uati onChange( degr ee
of (DE) det eri orati on) Not 1. 9None25G eat appl ilegd(_Oorrp. Ex.)0.1 to
11. 5NonelOMedi unR.1 to2. 4NonelExtrenel yl ess” thanslight2.22.2
t 02. 4None~Extrenel yl ess thanslight2. 5Not | ess2. 4YeslExtrenel ythan 2. 5sli ght
- 31 EXAMPLE 3 The protection treatnent of recorded products was perfornmed
in the sane manner as in EXAMPLE 1 except that al kyl-nodified silicone
(SH 179, trade 5 nane; viscosity: 250 sc; product of Dow Corning Toray Co.,
Ltd.) was usedlasd hhichuieh flosr pidsecivena tbévehygewalteatialg them as to
the respective itens. The results thus obtained are shown in Table 4. -
32 applied to the porous layer of the recording medium
therein nor affect an image fixed and are nonvolatile,
and hence have an effect of protecting the coloring
5 material by filling such a liquid into voids in the
porous layer to improve the durability and the like
of the image. Further, a colorless transparent
liguid 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 1is
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 is at least 20 Cs in particular, the



Tabl e. 4 Anmount OD (bl ack) Spot sResults of accel eratedappl i eddeterioration
t est (ng/ cn¥Z) Rat e of Eval uati onChange(degr ee

of (DE) det eri orati on) Not 1. 9None25G eat appl i ed(Conp. Ex.)0.1 to 11.6 to

1. 8NonelOMedi un?. 1 t02.4hbne1ExtrenerIQ§§ t hansl i ght 2. 22. 2

t 02. 4NonelExt renel yl ess thansli ght 2. 5Not Ié%é?.4Yés1Extrenelythan
2.5(increased)slight - 33 The optical densities of the inmages were
increased |like EXAMPLE 1 to provide clearer imges. In addition, good
results were obtained even in the accel erated deterioration test, which
revealed that 5 the images retained the initial inmage quality and were

excel lent in qg@qid ifor gPAMUE dn The pipéeet hendt beatmentredfo rdedr ded
products was performed in the same manner as in EXAMPLE 1 10 except that
silicone (di mpdoducti| i Tbee dahle;, vSHROA tit riadeathamest vB8¢oSst yth200 Cs;
product of Dow Corning Toray Co., Ltd.) was used as the liquid for
protection, tHepby dat atdtertiem bs ¢aside tespepiliyve anderss/er®e results
t hus obtained are 15 shown in Table 5. - 34 Table 5 AnDuntCDS%ptsResults
of accel er at eFRFHLEEH (ARG RREFFHRAT i ol HEdt (9Y/ R Rat €S may be
ovaaIuatignchan

( (degree . . .
of deter orat | GBI Sborfoduts cwhAF H bR ESHRTERL P0vioEgpisY range
t oNonelOMedi u . 8,.l.oner.e : .4 Y| e nsl.i ght 2. 22. 2
t02.4None5ExtE%#g}ykﬁ%éJﬁégééﬁégﬁt%E2€E$E¥%éggsiéésé%x%?%heJy é% 2. 5slight
- 35 Even in i fgg?gg- tonl OVENEBRL 4N PR &R %ng?@& i Ahe i mages
and the !nparg%ﬂg%%f yréﬁ??i%@iﬁggt eg?naaespmere apﬁﬁéve . éﬁ%NﬁfE 55
The 1iquid forHnateetiminh usssh i iy EXAVRLE d1 masua@phaedntosthe immage
surface of a recorded product by nmeans of a coating inplenent illustrated
in FIG 2. Thiviseatitng isplss@ente?dn conpai sestaohantleesc24de d icyhiddri cal
supportin? menber 24b and a felt 24c 10 installed at the | ower surface of
t he suppot®i ngoveitherot arrl apel iedlt 1R od nBorlgoatragdsdmeicdden THeght quid for

protection was first put,into a receiver container 22 froma bottle
contai ner 21 5% KIPEHI 1 i A t 8o heNCoaf FRGUGIELIE SofC A he R o0at i ng

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. In 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 is lowered to room temperature after

the coating operation, whereby the flowability of the



15 inpl ement 24. The coating inplenent 24 was noved on the imge surface of
the recorded product received in a recessed part corresponding to the shape
of the recorded product within a hol der (supporting table) 23 to apply the
liquid in a sonewhat excessive anount 20 t% t he i mage surface. Thereafter,
an excess liquid was wi ped off. Since the hndl e 24a of the coating
i npl ement affects workability, its shape was determ ned by |laying stress on
"a feeling of grip" and "a feeling of fitness" that are determ ned by 25
shape, width and thickness. In this enbodinment, felt 24c-2 narrow in width
and felt 24c-1 wide in width both in a direction - 36 perpendicular to
the axial directqon ofot herdieadt eo2dpesbonatied EnGo IR amskbStayere
provi ded (see FIG 3A) to conduct coating using the felt 24c-2 narrow in
wi dth for snaldrothdita sauchbaslavpostiatocardisivee thred A evakhitplaye size and
the felt 24c-1 wide in wdth for great nedia such as an A4 size. The
optical densi tilest (©GD) dftdimgesifere abh&ing.be increased by coating of
this liquid to provide recorded products excellent in shelf stability. In
t hese recorded 10[ﬁﬁﬁhﬁ@%?l@%eognﬁ@@sl&éﬂédaﬁpé F Pee i ket Py BAfoyed
The naterigl for formng the_coatin surfa;e is not limted to felt, and

r

porous mat 8ri AYF G FFEF0uRE nBEer FAFS T E6ApBLEG IS s Foh JE ¥ O nBRE of
pol yur et hane ocrolt(g&e. IHI lﬂﬁatglr%fe 55 PRRER Lﬁfx%rdl al.ss, crerf'aé'gacgl and 15 gl ass
dr on, nenbers ? th &

may be used. I'fa _ _ ormng a“sndo ur ace,_s%ch as netals,
various kinds r%!rf&%é‘dfiﬂl By 20885 859 MBM RS tUSRE- A HANSE A t4RALn frETDEr S

for the coati surface so far as they can hold the liquid by attachnent
thereof. The ifwmges20rsurdace; of i hhevbeaer ded theodiisiotpesa @t ahways form
a uniformflat surface, but may sonewhat form waviness or irregularities.
In order to covdiugdt theoadlogiihgeahtrentallohsuucheam ifieged surlftacies t he
coating surface is preferably fornmed of a material 25 deformable
correspondPng neeidwealhle cyal nenovestbe hquidade rsfadeect AAMPEEMG - 37
Thi s enbodi nent shows_an exanpl e where uniform and good coati ng, was

achi eved by a‘H&ﬁd“é%%ﬁ?%go@gghﬁePoTﬁéSo&ﬁWFﬁéaéﬁfﬁhéjﬁ%af?hﬁsdévice 40 is
illustrated in FIG 4A, apd the parts _of the coati. 5, device and, the
manner of asserbt YA QU Chakut| BRFI §ULAGAERITed TN 20 FTAO i a
Cross-section Vi il t LRAg e ni ; to 4D
schenaticalIyq%?ld§¥$a%ey%%%én%gngbgo%qﬁgg%%ﬁﬁﬁ%kgﬁgeV|%%§%g§%og§%ng menber
63 in this dewicehs L9y epnstructed as a roller with a |ayer conposed of
the material nmentioned Tn EXAMPLE 5 or the |ike and form ng the coating
surface foenmed on armmeuseatper iphehychf sackhaf tl irenherfandptrsteénstiahl ed
rotatably on the shaft nenber in a container 40. A 15 handl e (thunbscrew)
62a ext endi ng has theenuespleedf tohe cerraidest frashmet rateéer 62 forming a

paper feeding neans is rotated, whereby rotating operation is_ transmtted
by a gear to rytReRAEhEaLbEt i hyUAEKBELTESN Fade it et rT Hed- difeEPi on, and

aliquid 64 islD. 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



20 attached to the coating surface of the coating nenber 63 and applied to
the i mage surface of a recorded product fed there. Nanely, the device is
ainmed at the formas sinple as possible and devised so as to prevent

| eakage of the liquid, whereby coating by e 25 coating nenber 63
interlocked with the hand roller 62 andr val of an excess liquid by a
bl ade 65 fixed by a bl ade presser 66 are conduct ed. - 38 Afatty acid
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 hitge Viis@osdtyai® Peseligtedi gkadube 1keeeiadhg layer, and the
coating was achieved. As with EXAMPLE 1, the optical density (OD) was able
to be increaseditfaddiec foaté ngubot paowi tié and0weesonded sproflucs  excel | ent
in shelf stability. In this recorded product, the inage was able to be
directly enjoydtkre@MPL Bbenghistesbodi fbat vihdws tan odxdis eswhBreca
coating 15 inplement and a container are united. An exanple thereof is
illustrated | REIEeye THIRra3ks hds Aoholfern?3 ldhdwdliGrts &hgC and a

coating inmplenment 74 shown in FIG 7B,. The coati, j npl ement 74 has _such a
structgrengmﬂpﬁfiﬁﬂ??o %ﬁﬁfg%ﬁb?%iﬂs Egﬁaiﬁﬂgl%gﬁﬁgnPQPQﬁﬁﬁ%ﬁ%e%nand a
portion conposed. o p Lng. r.Z4b i .a_coat.i surface fornmed
of a porous met esrelé fofiécjfs(g{c%éggl%WEOFKSOF§§¥§%§X§ ssgcoanﬂg;egs ar éksunall t ed.

The interior ofed e P&f%é@%f%&@loﬁf‘%h?th@r g%%tie” UG @ ”?iﬂ,”%%éhat a

liquid 25 contalned in contal ner portion 74a penetrates into the porous

material 74c fapmdde damelcypalbpsubtacpet hpreef wo@ avWa seapyat the outer
wal | - 39 surface, i.e., the coating surface. In this case, it is

necessary to tiakeedikeat i ref hecessar yihprovbaependtyr atirabiofithewasqui d into
the ink-receiving | ayer. However, it~varies with the 5 individual. Even
when a cokfandiato oksenred noved wasegikenitiesetippdastechbisortieig vari ati ons
anong individuals was determ ned, and this_was solved by controlling the
width in a noPEIRFHAFERiBATEIPNRaclpERR AFA¥AMGY "WiidwT it T2 seconds
are required 10 for th@ genetrat'on 0 thg quu&ds gsed in EXAMPLES 1 and 3
into the ink- rdtedh Vi mytisyets TRt RESEG58PHFer el HahiiScS&EINTS iI% per f or ned,

t he noving sp arj.es. Wi th~th p sQ .l he owvi peed where a
command to "pﬁiggi'c%%ta%%rgcélgaﬁygéaggETS%%?$e%qwasQﬁﬁéigﬁﬁed. As a

result, it was,dound thatsmepy (887 Se8s;aerdushd, heHoaliige Ineabaut 5 to 20
nm sec though i't somewhat varies. Therefore, nost persons conme to nove the

coating inpl enentamns showtlye aguzabetongdsadsol drgemasekeontkict | ngrigoat i ng
paying 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 oil 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 i1llustrated in FIG. 1C.



20 attention to an arbitrary place of the nmedi umwhen the width (deep
width) in the noving direction is at |least 40 mm Thus, a coating contai ner
with felt having a wwdth of 50 mmin the noving direction was produced to
conduct coating. As a result, nost 25 per s_slowy conducted the coating
to achieve the prescribed coating. In ordéeéf”to renove coating
irregularities and - 40 defects due to kerf in the noving direction,
second coating was conducted in a direction different fromthe direction of
the first coating. As a result, defects where the |iquid was not applied
were renoved, 5 and variations of thickness with the place were al so

i nproved. I n order Tiee spresyncopguehttoat widlahe rpametfitair dse of a |iquid
having a high viscosity that requires a lot of time to penetrate to | eave
the liquid, taldsgrithedmaoveespectifiecpldyemy ithvenfobhoddngneaanples.

consi deration, supposing that the penetration time of the liquid into the
recei vi ng IayéKMQqu(s@%g p¥ﬁ%e@beanPﬁﬁh06flﬁh@Q&xﬁhMﬁFq enment in the
novi ng dlrectl n is W nj% and i@e novi ng speed of the coating inplenent
isV (nnisec) %ﬁmﬁ*?@? Sidpldment having a sufficiently long width in

t he aning 5§§§£ fhlch satisfies the relationship wo >v x T, is
partlcular d for the application of the liquid for protection of

i nk-j et recorded;w&@ugﬂ§ j%€ ¥@§Ht&?e gg@%@b of. Lide éﬂ the coating is

plural tines (n tines: be taken'into conS| eration to

determ ne the nvarmfaé@vlp@dvl@fcé/nesnmﬂc hnwhRi g 5680 thieipenetration tine
T may be 1 second 25 or shor When the tine is set to 2 seconds with

| eeway, howeveashotderaelvi hgks peedgandnmayiregowitioh nefd thhe woati ng i npl ement
become 20 mMi sec and 50 mm - 41 respectively. These are substituted
into W > V x peewdadinaimit® cofbaingd BnTakiregetiva rfactaydmat tee nunber of
times of the coating is 2 times into consideration, the respective
recording medium is obtained by prov1dlng 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
pm 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



val ues are substituted into fj~n>Vx T/n to obtain 10 50 > 20 x 20/ 2.
Therefore, it is found that the requirenents were satisfied with | eeway. An
excess liquid was then wi ped off with a soft cloth, paper or the like to
confirmthat a beautiful 15 inmage to whic he i ntended protection was nmade
and which was inproved in optical density was provided. \Wen the

accel erated deterioration test was perforned, it was also confirned that
the protecting perfornmance was sufficiently exhibited. 20 The upper limt
of the wwdth of the coating surface conposed of the felt or sponge of the
coating inplenent in the noving direction is preset according to

requi renent s such iaskstapelaimg sizgereqai thd ehotllke scodflaary o ptleerent . 25
The parts of the coating inplenent and the nanner of assenbly are

schemati cal | y n1ddardedtedodncE chtingdf aberee pumehdlcigthiendircages felt,
82 an - 42 internedi ate nmenber which supports the felt and feeds the
liquid, 83 a Iap dteen chnimsder Afen theuitcesredi REpdeskbidisndafith a
hol di ng portion of th oating container, i.e., "%ri portion", and 85 a 5
conpl eted st at® oel‘t"’lrﬁg ﬁ%lét"i‘ nﬁr‘?%FeHsW?. AEFEr §hs "?gjactrjd% s¥ttional view
of the coating inplenent illustratin he nmechani sm thereof. Reference
nuner al 91%in%?%%$%% %ﬁ%%d9%§a£§%n?§F%8§esﬁ§a?ﬁ? d?%iﬁ%ﬁﬁﬁﬁl%%ving pores
for holding a f i Qs |, 4L g, ich is nade of sponge or fibrous
material, 94 gg%o t‘%%Qtﬂ%l%gg%iﬁgg%ﬁtgﬁﬁér, and 97 a rubber ring which
plays a role of a seal for preventing | eakage.

CH~000-C, g
CH;~CHy~G-GH,~000-C
CH,~0C0~C,H,

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.



EXAMPLE 8 15 Anot her enbodi nent of the present invention will now be

descri bed. This enbodi nent took a device that a coating part is conposed of
a consunmabl e material so as to exchange it. In order to apply a liquid high
in viscosity uniformy and thinly, the coa&'ng 20 part is preferably
conposed of soft sponge having fine cells. wever, such a material may
wear or break in sonme cases when coating under shear is conducted
repeatedly. This enbodi nent took such a constitution that only this part is
exchangeabl e. 25 An exanple thereof is illustrated in FIGS. 10 and 11. the
coating inmplenent 105 shown in FIG 10 has a container part 104 for storing
aliquid, a - 43 supporting nenber THll,e @nd a structure for holding a
menber for form ng a coati ng—surface—en—the—tip—of—the—supporting nenber. A
menber 102 for form ng the |[chate ngssar flalea ghst hielarems¢ e tip of the
supporting 5 member 101 by fixing the periphery thereof by a frame member
106. The supporting menber {101 has, in |t hdmgrtlddi @'t heteof, flow paths
comunicating with a storage part of the liquid in the ¢ontainer part 104
and so constructed that the |liquid passes through the 10 interior of the
menber 102 fromthe surface (1 nner _wall surTac§3 of the|menber 102 on the
interior side of the contaijner so 4s td seep at“the outer wall surface

t hereof . The frame nenber 106 has structure achabl ¢ to the support
menber 101 to 15 meke easy [to exchange |t he nerfber 102. The contai ner part
104 is detachably connected to t support ne 101 by a screw structure.

A seal nenber 103 is interposed between these nenbers to prevent | eakage of
the liquid for protection at the ggnnedted 20 sige. FIG) 11 is a schematic
cross-sectional view of theLcoating inplenent shown in FIG 10.

Al kyl -nodi fied silicone was| used &3 t hé | i qui 3d®mr protection. Sufficient
coating was achi eved w t hout—insufficient coating like EXAMPLES 5, 6 and 7
25 by means of an integral |contadi2ter cgnposed 380the coating inplenent and
t he container, in which the—eeattng—part—s—exchangeabt¢. An excess liquid
was - 44 then wiped off to teésX0 t he [protect4dy perfofnmance. As a result,
the sane results as i n EXAMPEET—wereobtarned—EXAMPEE 9 5 The parts of a
coating inplenment 129 according to this enbodi mrent and the manner of
assenbly are schemati cal | % illustrated in FIG 12, and the structure after
assenbly is ill~_istFatel %sr858955§§8891&ﬁmT%H¥§N%W1#ﬁ(%SIS Coati ng was

ducted in 10 th d 8 h
e ooat o it SerEEE FRAECEn A B YR Bt T R K W g

off the excessrééé&&%pUQ%?&SCEXQBEE%§a§es|égﬁfgqgg§du4§ td iyl %?PﬂelB a

cont ai ner indicated erence nuner al erent
coating 'np|enE£§e§h@M@hiﬂ Bl €Sconds 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, it 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



10 and 11. A fixed anount of the liquid is supplied to the coating surface
via a fibrous material or sponge nenber according to forcing by check

val ves 137 and 138. 20 In a coating inplenent illustrated in FIG 14, a
container indicated by reference nuneral 146 is different fromthat shown
in FIGS. 12 and 13. In the container 146, %@e‘liquid was fed in a fixed
anount according to an angle of rotation by a feed nmechanism 25 (147 to
149) by screws to conduct coating. In this case, if the size of a nedium
varies, it is only necessary to control a coating weight suitable for -
45 the nedium In the case of the nmedium having the receiving | ayer of
pseudoboehm t & 44§8rh s &y PEEf €hE €e§08LT BE WehERLaltS & 20 tth O 2Bqwphcn, and
so it is only necessary to control the coating weight 5 according to the
area of the neditunise asnkoréablvihghiaykbhecaboyed.angae penddresidd of the
coating, increase in optical density and great inprovenent in shelf
stability wer estacts evwesre BAMPLEchAt 10alla vt hild vetlradierenin BIGRVI TR for
preventing | eakage was invented. Wiile formng a threaded |lid rotationally
cl osed, coati rg i D perfher rebwitt 0§ echanyidiaidf ebplisd, i ther @@t itdet t he
coating is_conducted in_a necessary anmount and area. FIG 15 15 illustrates
an exanpl e>t het®biity o f die 15nagecantather degreRavh P et nmguPhr felt
receiver and g,cylindrical, lid 157 fixed on the outer periphery of the

Cont ai ner by a SN st7 (Citr oGPEIREWPFAGHST ERANREE B S FHES. 16A to
16E schematic ' t .S odi,nen A ti vice used in this
enbodi nent isq%%%ﬁggéaﬁé ga&%%?%@%gggi FEEG%nlgé)%gﬁ aeggating i npl enment

set 162 (FIG Jdb6B)ridPsthsnceatings Q_”i?}}[t sel s by s A8 sC R Nad @,

coating inplenment 25 163 wth sponge fixe 0 a‘ﬁoldlng fixture and a

cont ai ner 164 montadéHiaNPs Sobt JUhdd Aseastoahl N& Me0ess:. f ahexanple, the
liquid within the container - 46 164 is poured into a container of the

coating i Pl enmdpset i i62det beminqui dniss aadf ftiecitentdne ipgr &gma¢eéd i nto the
sponge there (see FIG 16D). The liquid is then applied to the surface of
an ink s jet rortruedhprbalteowing sespectiie lkkondert ixis using the coating

i npl ement (see FIG_16E).. This enbodinent is related to a process in which
coating is perfor mMPHidH IR oal i vl TRPPRAENt wide in width without
defects, and the i uéd igisugpgied.kn t he 10,cantai ner., Ig this case, both
met hods of wi ping o an®excéss Fpaﬁig 8 degﬁglﬁqﬂf%aiﬁ%% T %ABunt of the
liquid to omt Nl : b I . FI _ ates a
coating inpleﬁ%ﬁ?ﬁ?%%ggp%%ypgg(ggtggéésgfeglgﬁggﬁﬁ'gfkghgégi%%#gééﬁd t hen

15 wi ping1of f areexcesenti gnhde Ref RLEREE OUMRS Heahil dMNdicates a handl e
and a sheath made of a rigid material, 172 sponge, and 173 shows a state

af ter assenbl yrofl4diei bandéesandmateheaMachband Rie-B@Pngeandhastapedge has
a function of absorbing waviness to 20 apply the liquid even when a nmedi um
has wavi ness, oy 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 Dbefore exposure]/[OD before exposure]} x 100),

thereby evaluating the light fastness of the image.



a place where the mediumis placed is not flat and a function of hol ding

the liquid. FIG 18 is a crosssectional

Ref er ence nuner al

181 desi gnates a sheath, 182 sponge,
after assenbly. FIG 19 illustrates a nodi
i mpl ement shown in FIG 18. Reference nunme
47 Sponge indicated by reference nuneral

absorption of waviness as the sponge 182. Reference nuneral

by

a layer for controlling the feed of the liquid, which is low5 in

penetration. Specifical

Y,

| ayer obtained by coll apsing cells.
liquid feeding layer in which the anobunt of the liquid held is determ ned

by a materi al

used and a 10 thickness of the |ayer.

view of the coating inplenent.

and 183 25 a state
d exanple of the coating
~191 indicates a sheath.
192 has the sane function as to

193 desi gnhat es

this layer is conposed of an adhesive |layer or a

Refgyence nuneral 194 indicates a

This layer is conposed

of a thin |layer of sponge, felt or fibrous material. Reference nuneral 195
i ndi cates a state after fassenblhy. 1w F G20, a ftockedfTabrit—wasjused as
the 15 feeding PNt Raf @Pefhlba dluher apop®] Fiedtldifatads ascsienatep(2
sponge, 203 an adhesi ve |l ayer, 204 &g fabri¢, and 205 a state after
assenbly. Accor &PRd 6 tlhis coating |i npl enent , deher ApbhtoBftefe 1ilquid fed
is easy to be c ntﬁgbkec, and t he ndt chi ng m&%h the 2Q, area . of a medi um can
be controlled bY"¥He&" length, naterial, flogk, br odUA B T 50| mm 25 a
flock of coating in ablg to be density and|surface|chargag 9%é55£cs of the
so the tol erance beconeg very great,| and i$ easy. For éxa e, a coating
surface 50 was formed by a nylon [fabric|hadie 3 J80da sendugt) ¢oating.
As a result, the a coatijng weight ofl 0.2 to 0.3 ngjcn2 was achieved with
good operating ability. [The - 48 |[coating waimht |can be control |l ed by the
| engt h and depsity—ef—thHe+tock—thattthetabre—has—and—the—area—o9f the
coating surface footred t/herehy..9 Thesle Noagui r eEnt s|are s@reably sellected
according to the 5 physijcal propertijes of fhe liquid for protection and the
constitution of gymediqum used in the recorded prodyict, whereby thejdesired
coating weight can be aghieved by a |sinplejoperation. FIGS. 21 and|22
illustrates 4 Hggagied exanpl e 10 where su¢h a fabric is nade exchangeabl e
as a )

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




consumabl e material. The coating inplenent can be used over a | ong period
of time by making the fabric exchangeabl e. Reference nuneral 211 designates
a sheath, 212 sponge, and 213 a state after assenbly. 15 Referenti al

nunmeral 221 designates a cross section of #ge sheat h, 222 a cross section
of the sponge, 223 a cross section of the bric, 224 a cross section of

t he adhesive | ayer, and 225 a cross section of the assenbled coating
inplenent. In this case, increase 20 of the initial optical density and
great inprovenent in shelf stability are al so observed. EXAMPLE 12 This
enbodinment is related to a nodified exanple of the coating inplenment set

shown in FIG f6. ASadénilhysdhalgdlbleFEESwhe3AtHR 235t Aly akspgRing

menber 231 is contained in a container |62 for the purpose of preventing

| eakage and maks ngmelf echi ¥embsgadiohbBeof th49 rddodedi asdudig wstheal i zed
by such a system A fixed anount of the liquid can be always fed and coated
t her eby even wihes iheutdnSanppirohecsibnregulcansiaedest dradee ofiud heol i qui d
becones feasible. 5 EXAMPLE 13 This enbodinent permits dipping. In a
product print ed-op0bbah seHbectsarhwashanpsseall ndarg Ceprvimd nkpyer eonduct ed
on both sides, and both sides nust be_protected. In this case, dipping is
an 10 ef fecti VE@dathfgeRetAbdotAtRg 4igpiAg 2PRLHGE AN PR B PH cost

d d t stain hand bag .f or i t ai t liquid f
_SP?t dtdf s ThstBf T bu 4RV a9SHgpEre g %@%%@f‘b%%@&%m% %a?{_aﬁte,"t | nb

I Nt roduce ro u : : I 1 ae I n nenoer
into the bag t%;QQ%é?%E?% @%Egp%ggggl%grEsggfecﬁpgﬁ,%gﬁd%g%ggﬁgtsg liquid
on the SurfaCQv@igﬁ@eiéeE86d§9e959d§ﬁErE§s‘é'i Red Rftfi v aidl ade, preYi ded at

a takeoff port of "the supporfing nenber to renove the recorded product out
20 of the coatésn@elPhen@itability are achieved, but spots may be
10 conspicuous in some cases in 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 images 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



FIGS.. 24A to 24D schematically illustrate a state in which a di pping device
conposed of a bag 241 and a supporting nenber is assenbled (FIG 24A), and
states in which aliquid is supplied (FIG 24B), a 25 nediumis introduced
(FIG 24C) and the liquid is w ped off an eturned (FIG 24D). FIG 25A
illustrates the introduction and takeof f" tions - 50 thereof in
section. Reference nuneral 251 indicates a sheath, on which the bag is
install ed. Reference nuneral 252 designates the introduction port, and
reference nuneral 253 indicates a blade with a guide 5 at the takeoff port,
i ndi cating the manner of wi ping off the liquid. The introduction port and
takeof f port prefterab yn haves shieht aastbugt Hgetbhahet bedseqt d for
protection filled into the container part does not |eak when cl osed, and

t he recorded prodiuctiean be 10 inserted in this state, thereby opening them
(see FIGS. 25B and 25C). As a preferable exanple of such a structure, may
be nmentioned a val i sdesctibpedi dboser atbd. abowevdesaridest r uct ures of
these introduction port and takeoff port are not limted to 15 the
structures il ISR BOFLFENR TRrsiERBadAAERCLlY raIaEdd otkdat i ng
using a roller. A roIIe{,261 iIIustiated in FIG 26A was used to conduct

coating. IR tHRIESHatHY WHEEE 20180Ff BEELEFaPEng 1Es A4 o Heereal i zed
while fixing the Q@olg S rgaceogf g.%ec%kgﬁgrprqugt by g gcr%engtﬁﬁf
presser 262 i 19Ut TRt et P P& -26B VAs "E edul RN ST ntY e858°8f °thé it al
opti cal densi@kgﬁgygrfat i nprovenent in shelf stability were achi eved. 25
EXAMPLE 15 This enbodi ment shows an exanpl e where uni form and good coati ng
was achi eved by a hand }%@@ﬁé@ﬂion‘t§éatﬂé%it0@f2z;ec|oir@cﬁw&fc@s FIGS. 27A
to 27D schematically illustrate a coating operation, and FIGS. 28A and 28B
are cross-sectwaangle wiemsedf it heheoatmagmeevkeeeasTHins BXAMRIIEENt has t he
constitution 5 that an auxiliary roller 281 form ng a conveying neans of a
recorded pPodtcdpt athahgediohyactpat Fagredkl dmodgzulRef ererglet nuneral 284
indicates a blade for wiping off an excess liquid, and 286 a guide plate.
The 1iquid is {bur et 3¢@% Y £ ofl af Rier repzesgnitRto Pihéheodia hePwend ce 271,

and an ink-jet recorded product 287 is ssed, t hrough between the rollers
281 and 282 as TSt ot b THLER G55 2BACEna 2888 wHEPEBy 26 1§ qui d i s
coated. FIGS. i i vice 291 having a
coating roH<ﬂﬁ%§§ééF§?%;a?%??g?? %§§3E?%§n§u?ﬁ?%ﬁ%%t%gbgﬁF%g is surely
perforned, and.ddpait £0etDEas Pe TRl | BEshass Stighs aopegharsmdhat wiping is
nore surely perforned by an auxiliary roller. FIGS. 29A to 29D

schemati cabl y dHdwistimteaet Be state of the coating, and FIG 30 is a
cross sectional view illustrating the nmechani smof the device. Since the
transm ssion systemof driving is not inportant, the description thereof is
omtted. The liquid indicated by referential nuneral 380 is

CH—O0—R R—» C——CyH 5: C—CgHyg
CH—O0—R | [
| (o)

CHz--'o_'R =75

LR ]

25



25 transferred by rollers 381, 382 and applied to a recorded product 389.
An excess liquid is wped off by a sponge roller 383 and renoved by a
roll er 384. - 52 \When a blade 385 is additionally provided, the w ping
becones perfect. Reference nunerals 386, §§7 and 388 indicate auxiliary
rollers, which forma noving neans for th % ecor ded product. In this
enbodi nent, 5 sufficient effects are also achieved in initial properties
and shelf stability. According to the present invention, uniformcoating
for achieving better shelf performance under exposure to the air than a
silver salt photograph can 10 be cheaply practiced directly to inmages

W t hout presence of any optical film pndes® techniques for developing a
new cul ture can be provided. 15 - 53 CLAIMs: 1. A coating inplenent for
applying a nonvolatile liquid for protection treatnment to a recorded

product which_is provided wth a porous 5 layer as an ink-receiving |layer
on the surfage qfyangubgtratgpand on wHGh ar Bge bas Jeen fared with a
coloring matgrial adsorbed on at | ¢ast the porous |layer to protect thg
i mage, the |ijquiagpn@ieddi|sspbvidg the col ori ngeirabinal.ioahelkgicn a coatji ng
surface of 1Q said inpldgnment for applying theliguidto-the porous—|ayer
havi ng the i magemgscsupgorted by a|supporti nganenber, |and liuhe ioeat i ng
surface hol dg the Iiquid.
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




2. The coating inplenment according to claim1, 15 wherein the coating
surface is of a flat surface and has a deep width satisfying the
relationship of Wb >V x T, wherein T is a penetration tine (sec) of the
liquid into the ink-receiving |layer, W ig%éhe deep width (mm in a noving
direction of the coating 20 inplenent on t Tecorded surface of the
recorded product, and V is a noving speed (nm sec) of the coating
i npl enent. 3. The coating inplenent according to claim1l 25 or 2, wherein
the coating surface is conposed of a nenber deformable according to the
recorded surface. - 54 4. The coating inplenent according to claim1 or
2, wherein a v provided with the coating surface on an outer periphery
of a shaft menber is supported by the supporting nenber rotatably on the 5
shaft nenber. 5. ThEn€oatsdthgct ph enesit@saer difngetoraly godictedains 1 to
4, Wierein the coati~ig surface has a |liquid holding | ayer conposed of a
porous nateri alaompdOfdimrdusn netter sahe whathecanshaind EXAMALEUI d. 6. The
coating inplenent according to claim5, wherein the liquid holding |ayer is
conposed of a SHfiaRt |yt %lkﬂ%r@@@lﬁie@tSFéé§Pn?wdSﬁaa€ﬁb 15afigferent in
perneabiligy from each other. _

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 obtained are shown in Table 4.



7. The coating inplenent according to any one of clains 1 to 6, which

further conprises a renoving nenber for

excess 20 liquid remains on the porous |ayer.
treatment of a recorded product which is provided with a porous |ayer as an

i nk-receiving layer on the surface of a subs
has been forned with a coloring materi al

| ayer,

8. AKkit

adsor bed on at
said kit conprising a container which holds a nonvol atile

i quid which does not dissolve the coloring material,
according to any one of clainms 1 to 7 and a supporting table for supporting

t he recorded

conprises a renoving nenber for

pr oduct .

surface on which the liquid has been applied.
protection treatnent of a recorded product which is provided with a porous

| ayer as an i
an i mage has

t he porous | a
store a nonvo
coati ng nenber
the liquid pr
supported rot
recorded prod
surface of th
and a neans f
coating surfa
according to

for protection

t he coating inpl

5 9. The kit accgyiqng to claim8, which further
renovi ng an excess liquid fromthe inmage

renmovi ng an excess |iquid when the

trate and 25 on which an i mge
| east the porous
55

enent

10 10. A coating device for

nkA&Sﬁ 1gobaxg§ gﬂ)the fac égul s%) Lr %; efg%(H]VMICh

been tTormed w't 5°4’ col 6 |ng materia SGID on at” | gast

Veippsaid ¢oating device conpr|5|5g£é}fggygg$% Q%g& WhICh can

Iatlle liquid which does not digsoalve the coloring materijal, a
i/gw’has a coating surface fomdggndﬂm;ngngEgghzo Wit h

ovi ded on an outer periphery of fa shaft nmenber and is

atably on the shaft nenber, a mdhwngeans(degra®wiig t he

uct relatiyely to the coating syrface whille bringing the |i mage

e recorded|product 25 i nto cont dctABEN t h t|hketcoatdraf san)f gee,

or feedingtthe Hiquid—stored i nithe storqge part—tothe

M¥otof the ¢oating *henben. Nonesd 125 Thd coat iGfgadevi ce

claim 10, which further {conprisgs a renoving nenber for

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




removi ng an excess liquid coated on the imge of the recorded product
within a passageway through which 5 the recorded product is noved by the
novi ng neans. 12. The coating device according to claim 10 or 11, wherein
the coating surface has a liquid lioldicic~ |ayer conposed of a porous
material or fibrous 10 material which can hold the liquid. 13. The coating
devi ce according to claim 12, wherein the liquid holding |layer is conposed
of a multi-layer structure of at |least two |layers 15 different in
permeability fromeach other. 14. A coating inplenent for protection
treatnment of a recorded product which is provided with a porous |ayer as an
i nk-recei ving iy edptoncd hegefs stiéacerotha shhgkikaie rand &Ll an i mage
has been formed with a coloring material adsorbed on at |east the porous

| ayer, said coatkaEAAPPEIENt t 6OpPOT SHBYcBesreragaapalst. Wihch can store a
nonvol atile liquid which does not dissolve the coloring material, and a 25
coat i ng surf acelditi iodn commachi casest s varehebstdnage eyart iand:lidr ough which
the liquid fed fromthe storage part seeps. - 57 15. The coating

i npl ement accHFNE 1D adlerqadiovhbiennteRE, chatichy revefades Hava ta
quuid-pergeaq5$ | ayer conposed of a porous material or fibrous

€ 1lmages retalned the 1nitial image quality and
were excellent in durability.
EXAMPLE 4

The protcction 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
protection, thereby evaluating them as to the
respective items. The results thus obtained are

15 shown in Table 5.



mat erial through which the liquid can pass. 5 16. The coating inpl enment
according to claim 15, wherein the liquid holding | ayer is conposed of a
nmufti-layer structure or aL least two layers different in perneability from
each other. 10 17. A kit for protection treatnent of an image of a recorded
product which is provided with a porous'1évgf‘as an ink-receiving |layer on
the surface of a substrate and on which the i mage has been forned with 15 a
coloring material adsorbed on at |east the porous |layer, said kit
conprising the coating inplenment according to any one of clains 14 to 16
and a supporting table for supporting the recorded product. 20 18. The kit
according to claim17, which further gempe $es a nenber for renoving an
excess liquid fromthe i mage surface on which the liquid has been applied.
25 19. A coating device for protection treatnment of an imge of a recorded
product which is provided with a porous |ayer as an ink-receiving |ayer on

t he - 58

Amount QoD Spots | Results of accelerated

applied {(black) deterioration test

(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




surface of a substrate and on which the image has been forned with a
coloring materi al adsorbed on at |east the porous |ayer, said coating

devi ce conprisin

g a container part which can contain a 5 nonvol atile

l'i quid, which does not dissolve the colori material, in a closed state,

an introduction
contai ner part,

fromthe interior of the 10 container part, wherein the introduction and

port for introducing the r rded product into the
and a takeoff port for discharging the recorded product

takeoff ports have such a structure that the ports can open upon passage of

t he recorded product,

attached to tleveurimcenpé érhﬁodm@ﬁdediﬂg@du@tnemorlrp&wjg@apf the 15

recorded product

devi ce~accordidend ot ¢l @af mti®, imhee i antthehentimpdudtiinan ahddakeodf ftports

are provi ded at

is provided at the takeoff port. 20. The coating

a supporting nenber, and the container 20 part can be

detachably instaltlzel imagde sappoacthhgvednber. 21. The coating device
according to claim 20, wherein the container part is conposed of a bag,

25 an openi ng
22. A process fo
porous | ayer as
whi ch an i mage

bag can be connected to the supporting nenber. -

r protecting a_recorded Eroduct ich is provided with a
CGH1PRe USES dde AN ubst Yafe and on

. been formed with Lori ' dsor bed
'oast the por G iy r o Bt broLbet CEBAGH Bing EHG kR it GRBrYi RY o

an Tk +&8Ridi AgT1 BYeF

nonvol atile |1 o robeethonimphbalindoes 0l dirssol e ke, coloring

material, in an excessive anbun

been forned, to

protection. 2% yIThedptosectiuppoptbngsseabear didhg anal ¢ afentl52 22, wherein

t he porous | ayer

fill the voids in the porous layer with the liquid for

contains fine particles

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
20 to

to apply the liquid in a somewhat excessive amount

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

and a renoving neans for renoving an excess liquid

and
59

. . an an anmount necessary for filling
voids in the pmiodiscdfrlyeimpOehbftPOLOESIbRYSks N NHH LT thes | NBgE has



that adsorb the coloring material. 24. The protection process according to
claim 23, wherein the fine particles are fine particles 20 having a
particle dianmeter of not nore than 10 pm 25. The protection process
according to claim?22, wherein the liquid for protection is at |east one
liquid selected fromthe group consisting Tatty 25 acid esters, silicone
oils, nodified silicones and fluorine-containing oils. - 60 26. The
protection process according to claim?22, wherein the coloring material is
a dye. 27. The protection process according to claimb5 22, wherein the
liquid for protection has a high viscosity. 28. The protection process

according to glaigamdif,cyier eid ¢He ¥k S£PSHL Ye bt ibheoki @Uked hard 110
protection falls within a range of from 10 to 600 Cs. 29. The protection
process accor @4y srownyiroMeI®d . ciAai avd 22Ct we 28, prbetided t(kea@id cati on of
the liquid for protection to the porous layer is 15 performed by using a
coat i ng neans Jravitng eorfdwtt cozd t img sus fageth80feThe 2dcolectammowpriotess
according to claim
width for small media such as a postal card size and
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



29, wherein the deep width W of the flat coating 20 surface in a noving
direction on the porous |layer satisfies the relationship of W >V X T,
wherein T is-a penetration tinme (sec) of the liquid for protection into the
porous |ayer, and V is a noving speed (misec) of the coating neans. 25 31.
The protection process according to any'bﬁ§7df claims 22 to 30, wherein the
liquid for protection - 61 wundergoes a change in at |east one nature of
penetrability and nalleability or ductility according to tenperature
conditions, and these natures are controlled by changing a tenperature
during a coating 5 operation and a tenperature after the coating to control

the coating wei ght ands comediftatesndws dRecREAPAG WAk R QGeSSoARCcOr di ng
to any one of clainms 22 to 31, which conprises the step of 10 applying the

liquid for proettdoddi fofXLe§Swae &BRipORAUDY ay@anfDldameichdy renovi ng
the liquid for protection remaining on the surface of the porous |ayer. 15
33. The prot eddewicer ocdss cadclarmk ngf tthanyoabengf delraces 422 itso 32, wherein
the amount of the liquid applied is of an anount sufficient to fill voids
in the ink-recelVisigraagerimi FRGt héAl i goddthed pestgr adudiiy eeating he
surface of the supbstrate. 20 .AF. AN.A3. A, . A3u. A ;. A .A . A .A A3. AN A

A Aa. A ASA3. ISR CANE G 2E e Apamne A pakraAgemb lXPRrs) sahemafigal K A Aa. A

éAgéfiﬁhﬁ;fy;ﬁglﬁﬁg%f%f%ﬁéﬁgj@i?ég?ééA%gﬁa.éN.Au.Au.A A u.A.O
. Aa. =W 1C5F cal cif cd] CAPEST EALEP e ca] ca] ca] ¢
a] ca] ca] ca] cal¢al¢a) £al saleal 63l calealeabalahcatsaleTa! fcs. 4 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.
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er 73 shown in FIG. 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
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109&' ()-f!x3Fsurface, i.e., the coating surface.

In this case, it is necessary to take the time
necessary for the penetration of the liquid into the
ink-receiving layer. However, it varies with the

5 individual. Even when a command to "slowly move" was
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. 1In 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
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10%& () -ss10%#df{Ing was conducted in a direction different from
the direction of the first 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,
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to obtain
50 > 20 x 2.

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 1image 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
implement 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
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intermediate member which supports the felt and feeds
the liquid, 83 a 1lid of a container, 84 a liquid
container combining with a holding portion of the
coating container, i.e., "grip portion", and 85 a
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
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

Another embodiment of the present invention will
now be described. This embodiment took a device that
a coating 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
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.

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
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supporting member 101, and a structure for holding a
member for forming a coating surface on the tip of
the supporting member. A member 102 for forming the
coating surface is held on the tip of the supporting
> member 101 by fixing the periphery thereof by a frame
member 106. The supporting member 101 has, in the
interior thereof, flow paths communicating with a
storage part of the liquid 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 by means of an integral container composed of the
coating implement and the container, in which the

coating part is exchangeable. An excess liquid was
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container indicated by reference numeral 125 is

15 different from the coating implement shown in FIGS.
10 and 11. A fixed amount of the ligquid is supplied
to the coating surface via a fibrous material or
sponge member according to forcing by check valves
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. In 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
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164 is poured into a container of the coating
implement set 162, the liquid is sufficiently
impregnated into the sponge there (see FIG. 16D).
The liquid is then applied to the surface of an ink-
5 Jjet recorded product 165 set in the holder 161 using
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.
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Sponge indicated by reference numeral 192 has the
same function as to absorption of waviness as the
sponge 182. Reference numeral 193 designates a layer
for controlling the feed of the liquid, which is low
5 1in penetration. 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
10 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
15 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 liquid fed
is easy to be controlled, and the matching with the
20 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
25 a flock of 3 mm to conduct coating. As a result, the
coating in a coating weight of 0.2 to 0.3 mg/cm® was

able to be achieved with good operating ability. The
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coating weight can be controlled by the length and
density of the flock that the fabric has, and the
area of the coating surface formed thereby. These
requirements are suitably selected according to the
physical properties of the liquid for protection and
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
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.
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. In this case, increase
of the initial optical density and great improvement
in shelf stability are also observed.

EXAMPLE 12

This embodiment is related to a modified example
of the coating implement set shown in FIG. 16. As
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

#
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liquid. Coating is realized by such a system. A
fixed amount of the liquid can be always fed and
coated thereby even when the consumption is irregular,
and storage of the liquid becomes feasible.

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 fmember 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 1is
wiped off and returned (FIG. 24D). FIG. 25A

illustrates the introduction and takeoff portions
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thereof in section. Reference numeral 251 indicates
a sheath, on which the bag is installed. Reference
numeral 252 designates the introduction port, and
reference numeral 253 indicates a blade with a guide
5 at the takeoff port, indicating the manner of wiping
off the liquid. The introduction port and takeoff
port preferably 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
illustrated. However, the structures of these
introduction port and takeoff port are not limited to
15 the structures illustrated.
EXAMPLE 14
This embodiment is 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
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device 271 like EXAMPLE 6. FIGS. 27A to 27D
schematically illustrate a coating operation, and
FIGS. 28A and 28B are cross-sectional views of the
coating device. This embodiment has the constitution
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 1s 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 description 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.
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When a blade 385 is additionally provided, the wiping
becomes perfect. Reference numerals 386, 387 and 388
indicate auxiliary rollers, which form a moving means
for the recorded product. In this embodiment,

5 sufficient effects are also achieved 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
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CLAIMS:

1. A coating implement for applying a
nonvolatile liquid for protection treatment to a
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
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
said implement for applying the liquid to the porous
layer having the image is supported by a supporting

member, and the coating surface holds the liquid.

2. The coating implement according to claim 1,
wherein the coating surface is of a flat surface and
has a deep width satisfying the relationship of Wo >
V x T, wherein T is a penetration time (sec) of the
liquid into the ink-receiving layer, Wo is the deep
width {(mm) in a moving direction of the coating
implement on the recorded surface of the recorded
product, and V is a moving speed (mm/sec) of the

coating implement.

3. The coating implement according to claim 1
or 2, wherein the coating surface is composed of a

member deformable according to the recorded surface.
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4. The coating implement according to claim 1
or 2, wherein a roller provided with the coating
surface on an outer periphery of a shaft member is
supported by the supporting member rotatably on the

5 shaft member.

5. The coating implement according to any one
of claims 1 to 4, wherein the coating surface has a
liquid holding layer composed of a porous material or

10 fibrous material which can hold the liquid.

6. The coating implement according to claim 5,
wherein the liquid holding layer is composed of a
multi-layer structure of at least two layers

15 different in permeability from each other.

7. The coating implement according to any one
of claims 1 to 6, which further comprises a removing
member for removing an excess liquid when the excess

20 liquid remains on the porous layer.

8. A kit for protection treatment 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 an image has been formed with a coloring
material adsorbed on at least the porous layer, said

kit comprising a container which holds a nonvolatile
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liquid which does not dissolve the coloring material,
the coating implement according to any one of claims
1l to 7 and a supporting table for supporting the

recorded product.

5
9. The kit according to claim 8, which further
comprises a removing member for removing an excess
ligquid from the image surface on which the liguid has
been applied.
10

10. A coating device for protection treatment
of a 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

15 a coloring material adsorbed on at least the porous
layer, said coating device comprising a storage part
which can store a nonvolatile liquid which does not
dissolve the coloring material, a coating member
wﬁich has a coating surface for coating the image

20 with the liquid provided on an outer periphery of a
shaft member and is supported rotatably on the shaft
member, a moving means for moving the recorded
product relatively to the coating surface while
bringing the image surface of the recorded product

25 into contact with the coating surface, and a means
for feeding the liquid stored in the storage part to

the coating surface of the coating member.
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15 different in permeability from each other.

14. A coating implement for protection
treatment of a recorded product which is provided
with a porous layer as an ink-receiving layer on the

20 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 implement comprising a
storage part which can store a nonvolatile liquid
which does not dissolve the coloring material, and a

25 coating surface which communicates with the storage
part and through which the liquid fed from the

storage part seeps.
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16. The coating implement according to claim 15,
wherein the liquid holding layer is composed of a
multi-layer structure of at leaslt two layers
different in permeability from each other.
10
17. 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 surface of a
substrate and on which the image has been formed with
15 a coloring material adsorbed on at least the porous
layer, said kit comprising the coating implement

according to any one of claims 14 to 16 and a

supporting table for supporting the recorded product.

20 18. The kit according to claim 17, which
further comprises a member for removing an excess
liquid from the image surface on which the liquid has

been applied.

25 19. 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
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container part, and a takeoff port for discharging
the recorded product from the interior of the

10 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 liquid attached to the
surface of the recorded pioduct upon passage of the

15 recorded product is provided at the takeoff port.

20. The coating devicelaccording to claim 19,
wherein the introduction and takeoff ports are
provided at a supporting member, and the container

20 part can be detachably installed in the supporting

member.

21. The coating device according to claim 20,
wherein the container part is composed of a bag, and
25 an opening of the bag can be connected to the

supporting member.
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with the liquid for protection.

23. The protection process according to claim
15 22, wherein the porous layer contains fine particles

that adsorb the coloring material.

24, The protection process according to claim
23, wherein the fine particles are fine particles

20 having a particle diameter of not more than 10 pm.

25. The protection process according to claim

22, wherein the liquid for protection is at least one
liquid selected from the group consisting of fatty
25 acid esters, silicone oils, modified silicones and

fluorine—-containing oils.
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27, wherein the viscosity of the liquid for

10 protection falls within a range of from 10 to 600 Cs.

29. The protection process according to any one
of claims 22 to 28, wherein the application of the
liquid for protection to the porous layer is

15 performed by using a coating means having a flat

coating surface.

30. The protection process according to claim
29, wherein the deep width Wo of the flat coating
20 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.
25
31. The protection process according to any one

of claims 22 to 30, wherein the liquid for protection
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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 temperature during a coating
operation and a temperature after the coating to

control the coating weight and coated state.

32. The protection process according to any one
of claims 22 to 31, 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.

33. The protection process according to any one
of claims 22 to 32, 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.



