;e3e}$6ZT+H 1 - 1 BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTION 5 The
present invention relates generally to a liquid transfer device and a
liquid transfer nmethod. More particularly’ the invention relates to a
liquid transfer device and a liquid transfer nethod for transferring or
applying a liquid, such as an inmage protecting liquid or the like to a
printing surface of a printing 1o nediymprinted by an ink-jet printing
apparatus. The invention further relates to a liquid remai ni ng anount

moni toring nethod for sugACKAROUND OF ahHEe I NYVEWTION 15 Originally, an
ink- j et printing apparatus has mainly been used for printing texts of
characters or the like on a printing nmedium such as paper or the like In

the recent years, associati nf W th pr%g:r ess of technology in down-SlZl .ng
of droplet 20 and in increaBiBEPoPFt JHE |TNNENTEPN | tiple tone, the

ink-jet printing apparatus is also used for formation of photographic
i mge. Al so, nowadays, associating with spreading of digital canmeras, range

of@pp! i cat i G of LS ksl €l PTG SRRAUAS B oheelgfXhadatl o i el d

of photographic printing, graphic 0 o, rom spreadi ng of

such i dev£éePhhat 210 PPREdat¥aENnsTicr hRsteaN heses psrtmpqma&n.tfy,prtq{é em
how to i nprove keeping quality and to expand |ife of the imge forned by
such i nkevertipnirglateaimea dtigeidNanahgfesr davidedngraotignigdriimansk ey
deposi ti nghdée-type ink on an appropriate nmedium (printing 30 nmedium, has
good cAt¥hedvEPEptRgNEFaTRIRg MR dRPIBIRY 3 nliquid, MERHFiY dpge
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keeping quality of the Tmage, 1tTis at f idered to forma highly

dur abl eeyregerusengtiche thi gneigut dptembkiniAly amoihd! mapEteAcing iletlfod
considered to protect the inage formed by col ori ng agent having | ow

dur abi |Ifey, ssgbh aaslidywid ypransfew dewidter nenber. As the Ia&ﬁ“ | “ l
10 it wn to lamnate a filmformng resin, such a @Ewgm ﬂ
pr ot emmmwmmmmwmgheet material or the like, over the inmage. X n
the convenlignal prot eqldof: fBHRER: 0?“%@%1?)9%’?:&5“ giphe printed ¥PBYuct

with glass or lamnating réstn over the printed product, is enployed, the
impge is viewed across 15 the filmor glass and raw i nage cannot be vi ewed

directly. Therefore, in such a protecting nethod, inmage texture is
significantl| Yxsbginaldgd ao imkedgetdprentlingvappangtilkchasageinly been

used for printing texts of characters or the like on a printing
medium, such as paper oxr the like. In the recent years,
associatingwithprogress of technologyindown-sizing of droplet
20 and in increasing of tone levels of multiple tone, the ink-jet
printing apparatus is also used for formation of photographic
image. Also, nowadays, associating with spreading of digital
cameras, range of application of the ink-jet printing apparatus
has been extended to field of photographic printing, graphic
25 art and so on. Aside from spreading of such ink-jet printing
apparatus, it has been becoming important problem how to improve
keeping quality and to expand life of the image formed by such
ink-jet printing apparatus. Namely, a printed product printed
by depositing dye-type ink on an appropriate medium (printing

30 medium), has good color developing ability, but is lower in



On the other hand, Japanese Patent Application Laid-Open No. 9-0481. 80
(1997) discloses a treatnent for a neasure for 20 bl eeding of inmage due to
deposition of water droplets on the.printed product or degradation of inage
due to ~.rradiation of ultraviolet ray . Even when a printing nedium
prov~.ded with water resistance or |light fastness against ultraviolet ray
by the treatnent disclosed in the above-identified publication is used, 25
it has been found that fatigue by mpisture and/or mnor component gas, such

as 0zoRRyrAthi{ PEGNaRY ﬂsenggfeg@a]a;ﬂiﬂg ﬁg@lﬁ% | kggggﬁteab%%%@m&@a@f

occurs, as certaintine e ma to establi’s

t echnolagih ¢ &d piieianet geialied by pelgmehe: 4 inktis SBpBraoH TWKkbEREGR g
texture of the image (raw 30 i mage) forne y the ink-jet printing

appar agusa Iandy sbutn izgs infeili oraihycad oposiEvd boprentidadbiildy iand he | i ght
of degree of spreading of the ink-jet printing apparatuses and digital
caner agPEARKOR cERFAIS Gfas to be convenient to be easily handled by a
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enhancg ¢ q dyraslidy ﬁnﬂ%éf@&etw OBk f%ﬂi%gdﬁfagiet LY uling raw
i mage by fransferring 11qurd to a printing Medi um on whi Ch-an > mage. s

print eq Eﬁ%d@l&g@éima PRSIt HEr BPPLRSachl Gt 35 BbRSIadiddnty the
| i ke, on the 1 mage. Another object of the present invention is to provide a

15 || gz thedtiithe: dppgeaf osmalitghcodprioglagehitidving Glosudutadbal ity,
concentration over entire liquid holding portion in the Iiquid holding
appar af¥€h @s e ttypedinkaisthrothercecmhérso 8. thef Latker vbjtbod,of t he
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liquid transHemedaas cevhir Rbig coaveintd drieek 3o dctiien marhéd, Fudiheas
I nventors have researched and devel oped an apparatus and net hod which
perni t so¥igwiaythe pringed produchge ti t lwlass orelpnin atingtresispavent
| ayer) .such as glass, filmor_the |like on a_printing nedium can maintain
i tage &8 REIRERPFESEer iby ARBLe¥Rd: r Aher dMage abpr oheVate agkosst of

| ifé” dt\Met htoﬁm?’grd%a%ssist iaprgdtpgwl iﬂ%‘g% %%nrhaontd'be viewed directly.

Therefore, in such a protecting method, image texture is

significantly sacrificed to hinder directly viewing the image.

On the other hand, Japanese Patent Application Laid-Open

No. 9-048180 (1997) discloses a treatment for a measure for

20 bleeding of image due to deposition of water droplets on the

printed product or degradation of image due to irradiation of

ultraviolet ray. Evenwhenaprintingmediumprovidedwithwater

resistance or light fastness against ultraviolet ray by the

treatment disclosed in the above-identified publication is used,

25 it has been found that fatigue by moisture and/or minor component

gas, such as ozone, nitrogen oxide, sulfur oxide or the like

contained in the air occurs, as certain time elapsed. It has

been demanded to establish a technology to improve durability

of the image with maintaining image texture of the image (raw

30 image) formed by the ink-jet printing apparatus and so on as



- 4 1In order to achieve any one of the foregoing objects, according to one
aspect of the present invention, there is provided a liquid transfer device
transferring liquid for enhancing durability of an inage on a printed
surface of a printed product 5 printed with ink, conprising: a liquid
transfer nenber having a transfer surface contacting the printed surface of
the printed product and transferring the liquid on the printed surface of
the printed product, 10 the liquid tratsfer nenber including a liquid

Cpplyi Bt TR BRI £at B oh Dt el P £ F  ShE e Bt or
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froma porous frimformed with™fine poreS.” The |1 qui ce ‘may

f urt herswelpt &eBnd Ialyitgs mesbbe tonvieecRint N ard dakdilgghahaleawyd
transfer nenber.
4a user.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a liquid
transfer device and a liquid transfer method which can enhance

10 durability of an image with maintaining image texture of a raw
image by transferring liquid to a printing medium on which an
image is printed without laminating a protective member, such
as glass, film or the like, on the image.

Another object of the present invention is to provide a

15 liquid holding apparatus which can hold a liquid without local
concentration over entire liquid holding portion in the liquid
holding apparatus for the liquid transfer device and so on.

A further object of the present invention is to provide
a liquid transfer device which can improve durability of the
20 image with maintaining image texture and can improve usability.
Astill further object of the present invention is toprovide
a liquid transfer device which can appropriately hold the liquid
within the liquid transfer device without causing leakage of

the liquid;

25 The inventors have researched and developed an apparatus
and method which permits directly viewing a raw image without
interposing a transparent layer, such as glass, £ilm or the like
on a printing medium, canmaintain image texture for a long period
and can transfer an appropriate amount of ligquid without

30 depositing the liguid on hand.



20 The liquid accunul ating portion nmay be forned froma sheet form nenber
havi ng uni form density. The hol di ng nenber may include a surface supporting
frame formed with an opening portion exposing the restricting portion and a
di sh shaped receptacl e nenber having a flange mating with 25 a | ower
surface of the surface supporting franme, the liquid transfer nenber may be
received within a receptacl e space defined by the receptacle nenber and the
surface supporting frame. The |iquid-aécunmul ating portion may be forned

froma sheet r I ' [ r Ity 4 Lckness .direction 30
t her eof . fxg g#ﬁgg})?c?ur%%%%%u%éﬁ g’%tepgﬁ]is%lnélnfa%%gbgggnégjfa%:ﬁ\'a sheet
form meadebrafay £66ny AdpsELFMEIS phals S A PERHELY, \@{é’f_é‘ﬂs%ﬂﬁ}ﬁié 'n
thi ckness direction with a predeterm ned gradient . tThe liquid accunmul ating
porti onanhyqghédf drmedsByr| deviate ngrdnsfetuingi lyqaidsifed driliangenger s
having different densities. Capillary forces of the liquid accumul ating
port i orQu¥akidditauets aprdmagetor Hprinde s suriescoofiaominted pyaditict may

5 printed with ink, comprising:

a liquid transfer member having a transfer surface
contacting the printed surface of the printed product and
transferring the liquid on the printed surface of the printed
product,

10 the liquid transfer member including
a liquid accumulating portion accumulating the
liquid; and
a restricting portion supplying the liquid in the
liquid accumulating portion to the transfer surface with
15 restriction.

Here, the restricting portion may be formed from a porous
film formed with fine pores.

The liquid transfer device may further comprise a holding
member for receiving and holding the liquid transfer member.

20 The liquid accumulating portion may be formed £from a sheet
form member having uniform density.

The holding member may include a surface supporting frame
formed with an opening portion exposing the restricting portion
and a dish shaped receptacle member having a flange mating with

25 a lower surface of the surface supporting frame, the ligquid
transfer member may be received within a receptacle space defined
by the receptacle member and the surface supporting frame.

The liquid accumulating portion may be formed from a sheet
form member having different density in thickness direction

30 thereof.



be set for establishing a relationship: 10 liquid accunmul ating portion <
porous film< printed surface of printed product. Densities of respective
sheet form nenbers formng the |liquid accunul ating portion may be set for
produci ng greater 15 capillary force at closer position to the transfer
surface. The liquid accunul ating portion may be formed with a first |ayer
and a second | ayer having different densities, the first |ayer may be

| ocated at a position nore distant fTomthe transfer surface than the

second | ayefThgggi{;pgg ééahmluagagirg%o*ﬁ%rgﬁ Bl ferﬂaasﬁamt%ﬁeﬁg

second | ayer. trans evi ce may ther conmprise a ho

menber fheae memise £ NBrbivavicdd ksl eFedRMBAR, fidie cﬁtﬁi‘lﬂilﬁl@oﬁﬁﬁﬁﬁramﬂg\d ude
a surface supporting frame having an opening portion, into ich the first

| ayer eofenedtw ih thickeelss diregtiorn wdth?8 psedetertmddedapgtadigingh
shaped receptacl e nenber having a flange mating with a | ower surface of the
surface supp8hei htanidmccunelatdingPonidpnmay be Fereeddy hpPAnating
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porous film and the printed surface of the printed product may

be set for establishing a relationship:

10 liquid accumulating portion < porous f£ilm < printed surface of

printed product.

Densities of respective sheet form members forming the

liquid accumulating portion may be set for producing greater
15 capillary force at closer position to the transfer surface.

The liquid accumulating portion may be formed with a first
layer and a second layer having different densities, the first
layer may be located at a position more distant from the transfer
surface than the second layer, and the first layer may have greatexr

20 density than the second layer.

The liquid transfer device may further comprise a holding
member receiving the liquid transfer member, the holding member
may include a surface supporting frame having an opening portion,
into which the first layer covered with the restricting portion

25 1is inserted, and a dish shaped receptacle member having a f£lange
mating with a lower surface of the surface supporting frame,

the second layer may be received with a receptacle space

defined by the receptacle member and the surface supporting frame

and the first layer covered by the restricting portion projects

30 upwardly from a surface of the surface supporting frame, and



- 6 a surface of the restricting portion may forma transfer zone. The
first layer and the second |layer may be fornmed froma fibrous body or a

f oamed sponge body, a density of the first layer may be in a range of D. 05
to 0.5 g/cc, and a density of 5 the second |ayer may be in a range of 0.01
to 0.2 g/cc. The porous filmmmay have a thickness of 10 to 200 dun) and a
di aneter of fine pore may be 0.1 to 3 dun. The liquid transfer nenber may
have a normal ly flat transfer surface,®when the printed product is nounted

and U 4°8 0t fod o 1hd HADSEPECBUELABBr b b0, SURLALIERS: BAR on My

be el astica rmed correspon 0 a cur I nted

surface of theedriided PAPEYCENEO thialsddth® Wapslr PPt BE SUkage radeh t he
transfer surface are contacted over entire area. Stripe form grooves may be

f or med apf ibdmi s dvodur bace Hbambdt spohigeubddyscandeatsiity pd tihen £idstor di ng
to the invention with the construction set forth above) it becones possible
to tradsdfwar amarpbeopni at raggsuwf df. 09 ge 0 j Bisg/ ca, pabgoat denstidya oft i nt ed
product on which _an image is printed with ink, so that durabi]ity of the
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field, The porous film may have a thickness of 10 to 200 ym, and
a diameter of fine pore may be 0.1 to 3 nm.
The liquid transfer member may have anormally flat transfer
surface, when the printed product is mdunted and urged onto the
10 transfer surface, the liquid accumulating portion may be
elastically deformed corresponding to a curved shape of the
printed surface of the printed product so that the curved printed
surface and the transfer surface are contacted over entire area.
Stripe form grooves may be formed on a bottom surface of
15 the liquid accumulating portion.

According to the invention with the construction set forth
above, it becomes possible to transfer an appropriate amount
of liguid Jjust in proportion to a printed product on which an
image is printed with ink, so that durability of the image, which

20 has been big problems to be solved in the ink-jet printing field,
can be enhanced to be greater than that of silver salt picture
without forming an optical film, such as glass, resin and so
forth on the printed product. Thus, a digital image of superior
image quality can be formed at low cost utilizing a superior

25 function of the ink-jet printing apparatus.

On the other hand, as applicable objects, printed products
using various sizes of medium (printed medium), such as
* Photograph size called L size (89 mm x 119 mm)

Post card (100 mm x 148 mm)

30 + 2L size (double of L side) (119 mm x 178 mm)



can be enhanced to be greater than that of silver salt picture wthout
formng an optical film such as glass, resin and so forth on the printed
product . Thus , a digital imge of superior image quality can be forned at
| ow cost utilizing a superior 25 function of the ink-jet printing
apparatus. On the other hand, as applicable objects, printed products using
various sizes of nedium (printed nediun), such as Photograph size called L
size (89 nmx 119 M) Post card (100 mm¥x 148 nm) 30 2L size (double of L

si de) (1lg4ngﬁ§ezm§ mm x"9961 £6)(210 nm x 297 mm), may be listed, and an
appropriate anmount of li1quid can bg'transferred to such various size of

pri nt edn@yodeclistedn ahe@ ahhapphaptidte candtint agpadiquifd tdwen psesent

i nvention, there is provided a |iquid holding device holding a |iquid by
capi | | akyahsfexrreshripe i shaly: varpowsalsize off dbvintdd pqedhdls di ng menbers
, each holding the liquid by capillary force thereof, |0 wherein each of
the plurality of divided liquid holding nenbers are determned in capillary

|l d ol oi 1 hesseraef Peiath P Rah AR PP S T 5Bh TR TAP A
| PRLnanEgbe did f .l i s oepes Y Bella g o itnflg W 1
menber scap¥llary force, comprising:

a plurality of divided liquid holding members, eachholding
the liquid by capillary force thereof,

10 wherein each of the plurality of divided liquid holding
members are determined in capillary force and size so that a
total liquid amount to be held by the divided liquid holding
members is greater than a liquid amount to be held by a liquid
holding member before division, irrespective of attitude of the

15 .liquid holding device.

Here, each of the plurality of liquid holding members may
be determined in size so as to hold the liquid over substantially
entire region of the liquid holding member irrespective of
attitude of the ligquid holding device.

20 Further, there is provided a liquid transfer device
transferring liquid to an object to be transferred the liquid,
comprising:

a transfer £ilm permeating the liquid and contacting the
object to be transferred the liquid for transferring the

25 permeating liquid; and

an accumulating portion including a plurality of divided
accumulating members accumulating the liquid to be supplied to
the transfer film and permeating therethrough, by capillary
forces thereof, each of the plurality of accumulating members

30 having such capillary forces and sizes that a total liquid amount



be determned in size so as to hold the liquid over substantially entire
region of the liquid holding nmenber irrespective of attitude of the liquid
hol di ng device. 20 Further) there is provided a liquid transfer device
transferring liquid to an object to be transferred the liquid, conprising:
a transfer filmperneating the liquid and contacting the object to be
transferred the liquid for transferr[n? the 2S perneating liquid; and an
accurul ating portion including a plurality of divided accunul ati ng nenbers

accunmul gbi g Haed I+ HHnd H@;vti_taewmlqhﬂta helidhied manbbels fikl greatepermEat i ng
t heret hrough, by capillary forces thereof, each of the plurality of

accunul at ldgnnehteEnceuRd bevbeghelch byam | 1aqyidohoddingd membesr theffore t ot a
liquid anount _.g to be held by the divided |iquid holding menbers is
gr eat er AiNdsipn | drresnrehtve ©hathditydsof theydiguas RPheIREARTLIER! or e

di vision, irrespective, of tituyde qf, ,the_ljguid.holding device. Here, each
of the plural HF@%f@F&R%%Bi&F&&WH@ q‘i‘élg m@lﬁgf’ngt’“e@.{"@?:ﬁ% for
acc | ati t . qui d I all tisr e sregi | OHH
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that |iquids accunulated in each of the 10 plurality of |iquid accumulating

menber s odr @tcinhude cafedhe t1hi paich tramsfes deprieesed t hrough the transfer

film The plurality of Iiquid accunulating nmenbers may be separated from
each ot her byThar Pk ey waf| 41quid accumulating members may be

dividedly arranged so that liquids accumulated in each of the
10 plurality of liquid accumulating members are communicated with
each other as depressed through the transfer film.

The plurality of liquid accumulating members may be
separated from each other by partitioning walls.

Thicknesses of the partitioning walls may be in a range

15 of 0.1 mm to 1 mm.

The plurality of liquid accumulating members may be
processed at an accuracy so that a length of burr possibly formed
during processing becomes less than the thickness of the
partitioning wall.

20 With the construction set forth above, a plurality of
holdingmembers or liquid accumulatingmembers holding the liquid
by capillary force can hold a liquid amount greater than the
liquid amount to be held by total volume of the plurality of
holding member or the liquid accumulating members at a

25 predetermined attitude of the 1iquid holding device or the liquid
accumulating device, irrespective of the attitude of the liquid
holding device or the liquid accumulating device. Therefore,
even when respective holding members or the 1liquid accumulating
members hold the liquid entirely for holding tﬁe liguid in the

30 amount to be held or in necessary amount for transfer, leakage



Thi cknesses of the partitioning walls may be in a range ~5 of 0.1 mmto 1
mm The plurality of |iquid accunmul ating nenbers may be processed at an
accuracy so that a length of burr possibly formed during processing becones
| ess than the thickness of the partitioning wall. 20 Wth the construction
set forth above, a plurality of holding nenbers or liquid accunul ating
menbers holding the liquid by capillary force can hold a |iquid anmount
greater than the liquid anount to be-h&ld by total volune of the pIuraIity
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accunul ating device. Therefore, even when respective hol ding nenbers or the
| i qui d Bheubhijatidnolddingy Sievalak tdre thieqltiduant acehwmildt ixwg diegi¢deisi qui d
in the 30 anbunt to be held or in necessary anmount for transfer, |eakage

g _ obrigatingithef longibudingd dimelcdilon mewe;etbcaﬂ.hielmqun for
accunulatln devi ce can be prevented even when the attitude of the |iquid
hol di ng® ﬁémgéé ‘or the I|qU|d accunul ating device is orlentlng t he

| ongi t udi nal r rt recti.on, np On t.he ot her
hand, such a qﬁﬁ% ?Qghgf d% %%gh éLQEf ??ugggﬁcﬁofﬁerform
i qui d f;fé@%&%"bl“;%oﬁs@&w’c@ééé{{o‘iiextfd?ﬁl&&hl\&a&%éfé Z&%ﬁ% R {g .
nedi um'as set forth above. In view of size cost or the |i of the entire

devi ce ofanimas fuxr eartiad isquied b lbmmemgvmtiimtarsesalusmbtngamwb has a
given limt. Associating with this, there is a given limt even for nunber
of t| ne§n0V1@Waﬁ§f gizef. cpsY pqurt@ef éﬂh@l@foﬁpecﬁmtammermmhe

I| Ln this. cas it.shoul d _be jncon nt for user ot to 15 see the
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operation is 20 perfornmed despite of the fact"that the liquid is not

r emai netiranstfleeradib oroe nyiqgodd. In view of this, a liquid transfer device

according to the present inyventjon_which transfers a predeterm ned |iquid
to an object 1% 'f)‘éﬂ-ﬁ‘éﬁ§?er %gdsPﬁélldl Bei dncrRRY it Sor ﬁ%%&%ﬁst%ody

having r fer t t t bj ect tra red
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in the absorbing body and being 30 visible through t sorblng body,

not easy for the user to visually check whether the liquid is
certainly transferred to the printed product. In practice, it
is possible to occur that the liquid transfer operation is

20 performed despite of the fact that the liguid is not remained
in the absorbing body.

In view of this, a liquid transfer device according to the
present invention which transfers a predetermined liquid to an
object to be transferred the liquid, may comprise:

25 a porous body having a transfer zone to be contacted with
the object to be transferred the liquid;

an absorbing body arranged in contact with the porous body
and capable of absorbing and holding the liquid; and

a colored member embedded in the absorbing body and being

30 visible through the absorbing body,



- ~0 wherein a liquid remaining anount in the absorbing body can be
nonitored on the basis of view condition of the col ored nenber vari able
dependi ng upon transm ssion coefficient of the absorbing body variable
according to increase nunber of tines 5 of transfer of the liquid. In this
liquid transfer device, view condition of the colored nenber through the
absorbi ng body is varied dependi ng upon transm ssion coefficient of the
absor bi ng body variable 10 accordi ng 206 1 ncrease of nunber of timnmes of

liquid transfer. Therefore,.yser may . performliquid transfer. operation for
the obj ect  t BUEE ST A bk RETARGIY ARG FR of RAgaPReZPARG! Boay
remai ni d S i d B AP T Lqul
transfggghge?pe y%¢§f€§0%ﬁ§§ﬁ%dggfgﬁe¥fdégﬁ a%géagﬁpé%qF?t%H%SEBEBF%g'inage
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transferring the liquid to the object, significantly inproving workability
I n t he dbsprbiingabefigr vamdaiilic acddsd Aibg ot di ngchedgemumbersofiptiiimed by an
essentially 2o transparent receptacle nenber, and the col ored nenber nmay be
vi s? bl @ft Hirarptereofeddint skl @unBrber and the absorbi ng body. The absorbi ng
body may include a first absorbing body having a first density and a second
absor bi ng body having a second density lower than the first density, and

the colored gamigy; By; G4 TG ret (QLPHEE, 0§ e%F SUIHADSH o PILREIY-

colored member through the absorbing body is varied depending
upon transmission coefficient of the absorbing body variable

10 according to increase of number of times of liquid transfer.
Therefore, user may perform liquid transfer operation for the
object to be transferred the liquid with monitoring the liquid
remaining amount in the absorbing body. As a result, with the
liquid transfer device, it becomes possible to enhance durability

15 of the image with maintaining image texture of the image by
certainly and uniformly transferring the liquid to the object,
significantly improving workability in the liquid transfer
operation.

The absorbing body may be supported by an essentially

20 transparent receptacle member, and the colored member may be
visible through the receptacle member and the absorbing body.

The absorbing bodymay include a first absorbingbody having
afirst densityand a second absorbing bodyhavingasecond density
lower than the first density, and the colored membermay be visible

25 through the second absorbing body.

An embedding height of the colored member in the absorbing
body may be detexmined so as to detect lacking of liquid remaining
amount in the absorbing body from view condition of the colored
member at a timing where a predetermined times of liquid transfer

30 is completed.



An enbeddi ng hei ght of the col ored nenber in the absorbing 'body nmay be
determ ned so as to detect lacking of liquid remaining anmount in the
absor bi ng body from view condition of the colored nenber at a timng where
a predetermned times of liquid transfer 30 is conpl et ed. - 1~. The
absorbing body may include a first absorbing body and a second absorbi ng
body, and thickness of at |east one of the first absorbing body and the
second absorbi ng body may be determinéd so as to detect |acking of

remai ning |i gyl .5 i the absqorbing body. fromview condition of the
col ored rrenbgl&’%ta%a?#%ﬁa %é?é“%ypﬁé%je‘t"g?n?%atﬂ @S%%Jrl?%ﬂ?%é:‘(r fer
IS co h rﬁ:ﬁ)%r | U L.ty 1Qf I I,t L1 ng
flow gﬁﬁig??éuigggglxgjﬁ}ﬁge co 're%ﬁdme é?kﬁg&sh%?eag:n l%)?tgg:?r?gfe gzlef(ngn%él on of
at | eastibstmapgwaieing hboa?l anad thTriciey WBserbeddedody ey apsor bi ng
body at a position not overlapping wwth the transfer zone. The col ored
menber delebsisriteddeds rta ldetdsbrinakibodyf 16emainipgs il tiiguidoaerdwaplpi ng
with the transfer zone. The col ored nmenber nay be enbedded in the absorbing

body i nitt the ERFQFRivg Redyi FEon i candibkboniof fdesod@rasbmemhex hat

| acki n f_liquid remaining. a t in th bsor bi ng, body _.can be percei ved
from vigaé %o%%f‘é‘lggnwg;%rﬁé‘g (P&i%%if%ﬂ%& g%mgst Pﬁelﬁﬂug*&r%fr@ﬂ Do-Sf
transf efofipf eelr.edet erm ned nunber of tinmes. The colored menber can be
seen through the porous body and the absorbing body. The absorbi ng body may

include a firme abdwtsdgichpbr hayingvae J mﬁs:ade_rt? oF R Lpeesatting
absor bi ng body having a second density 25 lower than the first density,

t hi ckneBbowf ofit theastigmbdof the first absorbi ng body and the second

abigr bi ng bo rra%%ﬁe determ ned so that |acking of Iiagi d remai ni ng anount
i n*the absorgﬁ'iﬂ?g 9L ELnTEE aaY, &P e AR eRbpRRaL ofdmensd oy ahat

col ored; et Al %&dgeof conpletion of transfer for a 30 predeterm ned
nunber o I Mes. )

The colored member may be embedded in the absorbing body
at a position not overlapping with the transfer zone.
The colored member may be embedded in the absorbing body
15 at a position overlapping with the transfer zone. The
colored member may be embedded in the absorbing body in a tilted
state relative to the surface of the porous body so that lacking
of liquid remaining amount in the absorbing body can be perceived
from view condition of the colored member at a time of completion
20 of transfer for a predetermined number of times.
The colored member can be seen through the porous body and
the absorbing body.
The absorbing bodymay include a first absorbing body having
afirstdensityandasecondabsorbingbodyhavinga seconddensity
25 lower than the first density, thickness of at least one of the
first absorbing body and the second absorbing body may be
determined so that lacking of liquid remaining amount in the
absorbing body can be perceived from viewing condition of the
colored member at a time of completion of transfer for a

30 predetermined number of times.



- 12 According to a further aspect of the present invention, there is
provided a liquid remaining anmount nonitoring nethod of a liquid transfer
devi ce having a porous body having a transfer zone contacting an object to
be transferred liquid and an absorbing 5 body, arranged in contact with the
porous body and capabl e of absorbing and hol ding a predeterm ned |iquid,
and transferring the liquid to the object arranged in the transfer zone )
wherein the nethod conprising the step® of: enbedding a col ored nenber in

o 01 1 ng. A NTHA G BInEPn g o TEHE SbsblB: RACHOR) AL Jb%gf S of
view cqiylitd 0#.‘3 0%3:59 S%Qib%r a4 eferﬁ’e?fﬁfﬂ' anHgﬂ‘& Aohi AT RS

coefficient o e a i ng body variable according to increase nunber

of timest af1iqangdferansfehaddvivehaviing & pdirousasiy htavimgoaeifﬁrieﬂef 0
enbed the colored nmenber in a tilted state with respect to the surface of

t he porzmze gomi@rct e enddhjecd to be tirhnsietred Asgedd arfd ehahwsedeng
i nvention, there is provided a |liquid transfer device transferring |iquid
f or SentheRy gr;zan&ﬂi B | €90 BACEN Wiy & o PRr @v s nPedYs anda &&RAP e p?¥ nt ed

Pr OdUCta SOT :engWana fno&dlng r"pf—eggtermlned liquid, and transferring
the liquid to the object arranged in the transfer zone, wherein
the method comprising the steps of:

embedding acolored member in the absorbingbody to be viewed

10 through the absorbing body, and

monitoring a liquid remaining amount in the absorbing body
on the basis of view condition of the colored member depending
upon a transmission coefficient of the absorbing body variable
according to increase of number of times of transfer of the liquid.

15 In this case, it is preferred to embed the colored membexr
inatilted statewith respect to the surface of the porous member.
According toastill further aspect of the present invention,

there is provided

a liguid transfer device transferring liquid for enhancing

20 durability of an image for a printed surface of a printed product
printed with ink, comprising:

a liquid transfer member transferring the liquid to the
printed surface of a printing medium by contacting the printed
surface of the printing medium on a transfer surface externally

25 exposed,

the liquid transfer member having a liquid accumulating
member accumulating the liquid by capillary force and having
a primary surface positioning the transfer surface at an upper
portion, the liguid accumulating member having a dimension

30 greater than a dimension where an initial accumulation amount



a liquid transfer menber transferring the liquid to the printed surface of
a printing nedium by contacting the printed surface of the printing nedium
on a transfer surface externally 25 exposed, the liquid transfer nenber
having a |iquid accunul ati ng nenber accunulating the liquid by capillary
force and having a primary surface positioning the transfer surface at an
upper portion, the liquid accunulating menber having a di nension 30 greater
than a di mension where an initial acctful ati on anount - 13 corresponding

_ ni i o _
absor bPRG Leap T8 TP e e e A e e B e R e nod

a_di MeRSieDN S HabeBBrABWInakiflA bbbty heaigbgtyi thout 5 causing

| eakage even upon exposing to atnosphere becomnes t initial accurul ation
amount . The Heghei,d taecimdchaid roco@nbPatimy nembetremaiynbd dediemmisiesh aso
that an amount of the liquid to be held wi thout causing | eakage even \Wen

the priddmensionase thadr iaantampuntvef: thel ldigudst itth be hetdnwitheat

initial accurul ati on anmount. .
5 causing leakage even upon exposing to atmosphere becomes the

initial accumulation amount.

The liquidaccumulatingmembermay be determined adimension
so that an amount of the 1liquid to be held without causing leakage
even when the primary surface is oriented in vertical direction,

10 becomes the initial accumulation amount.

The liquid accumulatingmembermay be determined adimension
in a direction of the primary surface so that the primary surface
becomes larger than the transfer surface.

The liquid accumulating member may have a layer having

15 relatively high density and in which the transfer surface is
positioned, and a layer having relatively low density and in
which the primary surface is arranged, the liquid accumulating
member may be determined a dimension so that a sum of the amounts
of liquid to be held without causing leakage in each of the layers

20 becomes the initial accumulation amount.

A dimension of the layer having relatively low density in
a direction of the primary surface may be determined so that
the primary surface of the layer having relatively low density
is larger than a bottom surface of the layer having relatively

25 high density where the transfer surface is positioned and mating
with the primary surface.

Aporous filmformedwithfineporesrestrictingly supplying
the liquid exuding from the liquid accumulating member, may be
arranged on the transfer surface.

30 The initial accumulation amount may be determined with



The |iquid accunul ati ng nmenber nmaybe determ ned a dinension in a direction
of the primary surface so that the primary surface becones |arger than the
transfer surface. The liquid accumul ati ng nmenber may have a | ayer having 15
relatively high density and in Wiich the transfer surface is positioned,
and a | ayer having relatively low density and in which the primary surface
Is arranged, the liquid accurmul ati ng nenber may be determ ned a di nension
so that a sumof the anmounts of |iqui @d4to be held without causing | eakage

i mons ?#ia?%@@&éﬁﬁﬁ%&@iq 56 DR AT B re”f%‘kft&’?%ff the
Ravi ng o AT ot Sk B dentct £ 1o Tagby Tt hart o borE oty ooy Facamor A he ayer

havi ngmepltRix MeaY Be degleripigédy coheespdiriingnsdetheuihdaddls positioned
and mating with the primary surface. A porous filmformed with fine pores
restri edagiylatpehyiampurie. | i quid exuding fromthe liquid accunul ating
nmenber, may be arranged on the transfer surface. 3qg The initial _ |
accinul at i onCERONRS 9T bem@eitdly Mevipgnhthe. 1iguid {9 nghanPafdiderof
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provided in hbeddtding taccheuiatyent idBREth the construction set forth
above, it becomes possible to transfer an appropriate amount
10 of liquid'just in proportion to a printed product on which an
image is printed with ink, so that durability of the image, which
has been big problems to be solved in the ink-jet printing field,
can be enhanced to be greater than that of silver salt picture
without forming an optical film, such as glass, resin and so
15 forth on the printed product. Thus, a digital image of superior
image quality can be formed at low cost utilizing a superior
function of the ink-jet printing apparatus.

On the other hand, it is possible to perform a protection
process of the image of the printed product conveniently and

20 withhighoperability so that aprotected rawimage canbedirectly
viewed.

Furthermore, by using the liquid accumulating member which
can hold appropriate amount of liquid without causing leakage,
any liquid leakage can be prevented at any attitude of the 1liquid

25 transfer device in handling or storing in non-use state.

The above and other objects, effects, features and
advantages of the present invention will become more apparent
from the following description of embodiments thereof taken in
conjunction with the accompanying drawings.

30



According to the invention with the construction set forth above, it
becones possible to transfer an appropriate anmount 10 of liquid.just in
proportion to a printed product on which an image is printed with ink, so
that durability of the imge ) which has been big problens to be solved in
the ink-jet printing field, can be enhanced to be greater than that of
silver salt picture without formng an optical film such as glass, resin
and so 15 forth on the printed product3 “Thus, a digital imge of superior

i mge quality can beﬁﬁfﬁ?dﬂﬁéchggT?@ﬁ dﬁifﬁ%iﬂgAﬁlﬁéBerior function of
and, |

the ink-jet printing apparatus. the ot her I'sS possible to
performa protection process of the inage of the printed product
conveniently and 20 with high operability so that a protected raw i rage can
be directly wigeedlaALunBhamdrie irdiSate idies | shiowingccondli&tiong wETaer

whi ch can hol d appropriate anmount of |iquid wi thout causing | eakage, any

| i qui dpiréakzgbpradues pefoertand af texytnansEedaing 3 proteqliihebignidst er
device in handlin storing in non-use state. The above aggﬁft er

h
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conditions of a printed product before and aftér transferring a protecting

| i qui d25 ten 8 heipatasedfexiugtanspberéng ldfy the ALbdoid;a condition before
transferring the liquid, Fig. 1B shows a condition imedi ately after

t ransf erri ngFagst.h@A andi dBaadereylargedhsestionsnghpwdngat goBdaitiones
after transferring of the qugid; Figs . 2A and 2B are_enl arged secti ons
shtfhi n§fa d?ﬁ-gﬁefiopﬁoql}fé p??ﬂ?Eg ARG At e r HF RN SRRTEEPEr OF &ferring

o2 BRRLAREL ea MR clof T WAy A LGRS LR WP
i nvent kg PAES €I dntbbAimeN S BEVa 21gAd Wih Of et NBePibat 28cBiradng tion
whi ch a col oring agent penetrates into a
the present invention, wherein Fig. 2A shows a condition of the
printed product in which a coloring agent penetrates into a
15 receptacle layer, and Fig. 2B shows a condition where an
appropriate amount of liquid is transferred and the liquid
propagates over the entire receptacle layer;
Fig. 3A is a perspective view showing a construction of
the first embodiment of a liquid transfer device according to
20 the present invention;
Fig. 3B is a section of the liquid transfer device shown
in Fig. 3A;
Fig. 4is anexploded perspective viewof the liquid transfer
device shown in Figs. 3A and 3B;
25 Figs. 5A to 5G are sections showing assembling process of
the liquid transfer device shown in Figs. 3A and 3B;
Fig. 6A is a perspective view showing a construction of
the first modification of the first embodiment of the liquid

transfer device:;

30 Fig. 6B is a cross section of the liquid transfer device



15 receptacle layer, and Fig. 2B shows a condition where an appropriate
anount of liquid is transferred and the liquid propagates over the entire
receptacle layer; Fig. 3Ais a perspective view showi ng a construction of
the first enbodinment of a liquid transfer device according to 20 the
present invention; Fig. 3Bis a section of the liquid transfer device shown
in Fig. 3A, Fig . 4 is an expl oded perspect ive view of the liquid transfer
devi ce shovvn in F| gs. 3A and 3B; 25 ‘Fl@ “. BAto 5G are sections show ng
asserrbE _f 6t_,p,e liquid transfer device shown in Figs. 3A and 3B;
Fig. 6A"TS apersp ctive view showing a construction of the first

modi ficati onpalg t ha J &hSxpIdsd peatsptctiiee hign of thebiguidavastad Fig.
6B is a cross sectlon of the liquid transfer device - 16 shown in Fig.

6A; Fi dlevilcé sshowexdmdetigper Reanid/éBi ew of the liquid transfer device
shown in Figs. 6A and 6B;

Figs. 8A to 8G are sections showing assembling process of

5 +the liquid transfer device shown in Figs. 6A and 6B;

Fig. 9A is a perspective view showing a construction of
the second modification of the first embodiment of the liquid
transfer device;

Fig. 9B is a cross section of the liquid transfer device

10 shown in Fig. 9A;

Fig. 10 is an exploded perspective view of the liquid
transfer device shown in Figs. 9A and 9B;

Figs. 11A to 11G are sections showing assembling process
of the liquid transfer device shown in Figs. 9A and 9B;

15 Figs. 12A to 12D are illustrations showing liquid transfer
operation to be performed by the liquid transfer device shown
in Figs. 3A, 3B, 6A, 6B, 9A and SB;

Figs. 13A and 13B are illustrations for explaining manner
of weeping of the liquid in the first modification of the first

20 embodiment of the liquid transfer device;

Figs. 14A and 14B are illustrations for explaining property
of aliquid accumulating member in the embodiments of the present
invention;

Figs. 15A to 15C are diagrammatic illustrations for

25 explaining view through conditions of the coloring agent
depending upon variation of transmission coefficient of an
absorbent in the second modification of the first embodiment;

Figs. 16A and 16B are illustrations showing the second

embodiment of the liquid transfer device according to the present

30 invention, wherein Fig. 16A is a perspective view of the liquid



Figs . 8A to 8G are sections show ng assenbling process of 5 the liquid
transfer device shown in Figs. 6A and 6B: Fig. 9A is a perspective view
showi ng a construction of the second nodification of the first enbodi nent
of the liquid transfer device; Fig. 9B is a cross section of the liquid
transfer device 10 shown in Fig. 9A; Fig. 10 is an expl oded perspective
view of the liquid transfer device shogwn in Fags. 9A and 9B; Figs . 11A to
11G are sections show ng assenbling bﬁﬂcéss of the liquid transfer device

shown iy 45 gBer HediBeIBnalPifi I6B i2A 8ct2bBnase tHd Usichald ey ng

liquid transfer operation to be perfornmed by the liquid transfer device

shown ideH@s. sBAwn3B.n 6AigbB168A and 9B; Figs . 7.3A and 13B are
illustrations for explaining manner of weeping of the liquid in the first

modi fi cat i onFdfg 1 hk7f issan?@xpiwikdepersbediava quielv tofinther ldguiise; Figs
. 14A and 14B are illustrations for explaining property of a liquid
accunultEangt aEndeViiGe t hovRhani Fd@ss of62han@r é88ht invention; Figs. 15A

to §0C are diagrammel i foid |HSLLALLRNS o 04 oP SRR M CoH I L P88 e
the first modification of the second embodiment of the liquid
transfer device;

Fig. 18B is a cross section of the liquid transfer device
shown in Fig. 18A;

10 Fig. 19 is an exploded perspective view of the liquid
transfer device shown in Figs. 18A and 18B;

Figs. 20A to 20G are sections showing assembling process
of the liquid transfer device shown in Figs. 18A and 18B;

Fig. 21A is a perspective view showing a construction of

15 the first modification of the second embodiment of the liquid
transfer device;

Fig. 21B is a cross section of the liquid transfer device
shown in Fig. 21A4;

Fig. 22 is an exploded perspective view of the liquid

20 transfer device shown in Figs. 21A and 21B;

Figs. 23A to 23D are illustrations showing liquid transfer
operation to be performed by the liquid transfer device shown
in Figs. 16A, 16B, 18A, 18B, 21A and 21B;

Figs. 24A to 24C are diagrammatic illustrations for

25 explaining view through conditions of the coloring agent
depending upon variation of transmission coefficient of an
absorbent in the first modification of the second embodiment;

Figs. 25A and 25B are illustrations for explaining a liquid
holding amount characteristics of the liquid holding member to

30 beemployedinthe secondembodiment of theliquidtransferdevice;



dependi ng upon variation of transm ssion coefficient of an absorbent in the
second nodification of the first enbodinent; Figs. 16A and 16B are
illustrations showi ng the second enbodi nent of the liquid transfer device
according to the present 30 invention, wherein Fig. 16A is a perspective
view of the liquid - 17 transfer device and Fig. 16B is a section of the
liquid transfer device shown in Fig. 16A;, Fig 17 is an expl oded perspective
view of the liquid transfer device Shotui i n Figs. 16A and 168; 5 Fig. 18A

5 a perspeckiug vhew sHONDG e GRIsIBEsEI0n Plekboshinshgadsibatngn of

the second e iment of the liquid transfer device; Fig. 188 is a cross
secti oprefeddie i quid thapaf emboaimes tslodmttien Hignid Sragef ergdevdces an
expl oded perspective view of the liquid transfer device shown in Figs. 18A
and 18Bcddmbing 204 the2@@emantetnvensiohowi ng assenbling process of the
L;?gbgct{325%Séwﬂgﬁgaghéhggggﬁggfl S#g#?ﬁ@ﬁﬂgi&agiaggger éééihﬁ Shown

5 in Figs. 26A to 26D;

Fig. 28 is a section showing the first modification of the
third embodiment of the liquid transfer device according to the
present invention:

Figs. 29A to 29D are exploded perspective views showing

10 assembling process of the liquid transfer device shown in Fig.

28;

Figs. 30A to 30D are exploded perspective views showing
assemblingprocess of the fourth embodiment of the liquid transfer
device according to the present invention;

15 Fig. 31A is a perspective view showing a shape of bottom
surface of the liguid holding member in respective embodiment
of the present invention;

Figs. 31Band 31Careperspectiveviews respectively showing
a shape of the bottom surface of the liquid holding member in

20 the fourth embodiment of the present invention, wherein Fig.
31B shows the bottom surface of the liquid holding member formed
with a sectionally V-shaped groove, and Fig. 31C shows the bottom
surface of the liquid holding member formed with a sectionally
U-shaped groove;

25 Figs. 32A and 32B are illustrations showing the fifth
embodiment of the liquid transfer device according to the present
invention, wherein Fig. 32A is a perspective view, and Fig. 32B
are section;

Fig. 33 is an exploded perspective view of the liquid

30 transfer device shown in Figs. 32A and 32B;



15 the first nodification of the second enbodi nent of the liquid transfer
device; Fig. 21Bis a cross section of the liquid transfer device shown in
Fig. 21A; Fig. 22 is an expl oded perspective view of the liquid 20 transfer
device shown in Figs. 21A and 21B; Figs . 23A to 23D are illustrations
showing liquid transfer operation to be perfornmed by the liquid transfer
device shown in Figs. 16A, 16B, 18A) 18B, 27.A and 21B; Figs. 24A to 24C
are diagrammatic illustrations for 251%Xblaining vi ew t hrough conditions of

the col ofi Ngpagen's,d9RCRTLaE LiRAILY A1 | Howing! ARE M P2EANCRBEkEMERENT Of
N the 11 e

an absorbent Irst nodification of the second enbodi ment; Figs . 25A
and 25BfafReiligist d A 0NSF épd et ehbichd dirg quithdprdisem taimushtion;
characteristics of the |liquid holding nenber to 30 be enployed in the
second enbodFrent 36f ishe diggrdmmadrisf vriesetiocexplainl §ieki gendikdanso 26D

are perspective views show ng assenbling process in_the third_enbodi nent of
the |i @flp @ godered mepbes Ancshe Adawid Hergnebert dpRIERt AonFig. 34;

5 Fig. 36 is a diagrammatic view to explain view conditions
of a colored member in the liquid transfer device in Fig. 34;
Fig. 37 is a diagrammatic view to explain view conditions
of a coloxred member in the liquid transfer device in Fig. 34;

and
10 Figs. 38A to 38D are perspective views showing manners of
respective operations to perform transfer the liquid to the
printed product greater than a transfer surface using the liquid

transfer device shown in Figs. 32A and 32B.
15 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will be
discussed hereinafter in detail with reference to the drawings.
(Printed Product, Printing Medium and Protecting Liquid)

20 At first, discussion will be given for a printed product
to be used in the present invention and a liquid (protecting
liquid) to be transferred to the printed product with reference
to FPigs. 1A to 2B. It should be noted that a word "transfer”
used for description of the present invention includes print,

25 impress or apply a liquid for protection on a surface of a printed
product by contacting a printed product to be applied protecting
treatment andaliquid transfermember of aliquidtransferdevice.
On the other hand, in the present invention, a word "transfer
zone (transfer surface)” represents either a surface per se of

30 a porous member exemplified in the following embodiments or a



Fig . 27 is a section. of the liquid transfer device shown 5 in Figs. 26A
to 26D, Fig. 28 is a section showing the first nodification of the third
enbodi ment of the liquid transfer device according to the present

i nvention; Figs. 29A to 29D are expl oded perspective views showing to
assenbling process of the liquid transfer device shown in Fig. 28; Figs.
30A to 30D are expl oded perspective views show ng assenbling process of the
fourth enbodi ment of the liquid tramsf®r-device according to the present
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showi ng a shape of the bottom surface of the |iquid holding nenber in 20

t he fowntdurehhicdirestirDétedodpraesest dinvteiridg aembdre isialdd ing FtBlsasts t he
bottom surface of the liquid holding nmenber formed with a sectionally
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(including paper), sponge or a laminated structural body or the
like, which can absorb a necessary amount of liguid for one or
more printed product for applying liquid thereon.

10 A "printed product” to be used in the present invention
(the printed product applied the protecting treatment according
to the present invention) is one formed with an image by applying
inks containing coloring agents on a printing medium having a
porous layer as an ink receptacle layer. Then, in the present

15 dinvention, in such a printed product, liquid, such as silicon
oils, fattyacid estersor the like is impregnated. Accordingly,
it is desirable that the printing medium forming the printed
product is those not causing so-called strike through. For
example, it is preferably a printing medium which performs

20 printing by at least absorbing coloring agents, such as dye,
pigment or the like in fine particles forming a porous structure
in an ink receptacle layer provided on a support body. The
printing medium of such structure is particularly preferred for
ink-jet printing.

25 Furthermore, such printing medium for ink-jet printing is
preferably a so-called absorbent type which absorbs ink with
void formed in the ink receptacle layer on the support body.
The ink receptacle layer of absorbent type is primarily formed
with fine particle and is formed into porous layer containing

30 binder and/or other additive, as required.



Fig. 33 is an expl oded perspective view of the liquid 30 transfer device
shown in Figs. 32A and 32B; - 19 Fig. 34 is a sectional view show ng the
si xth enbodi nent of the liquid transfer device according to the present
invention; Fig. 35 is a diagranmatic view to explain view conditions of a
colored nenber in the liquid transfer device in Fig. 34: 5 Fig. 36 is a
diagrammatic view to explain view conditions of a colored nenber in the
liquid transfer device in Fig. 34; F @l -37 is a diagranmatic view to

expl ain view,condi tions of ol ored nmenber in the liquid.transfer deyice
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liquid transfer nmenber of a liquid transfer device . On the other hand, in
t he preseaEchmreneddsicaiiorn themeof cgedatd n ot mankifcicatiéndherdor,
re resentse&iﬁtger a surfaie ger se of 30 a porous nmenber exenplified in the
f of P owi Y ABBBLFen@e btulose. degivatine . gch aesraEbosmadiet ed nenber .
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sponge or a |lam nated structural body or the |ike, which can absorb "a
necessd¥pa@hymer leded fochms ethkenervhnyd peottade tcopodymer ng

H 9g hd 50@1;319{1]571 pyrrolidone, maleic anhydride and copolymer thereof,
acryl ester copolymer may be used. These may be used as
combination of two or more kinds as required. In addition, an
additive may be used. For example, dispersing agent, thickening
agent, pH adjuster, lubricant, fluidized modifying agent,

20 surface active agent, anti-foaming agent, mold lubricant,
fluorescent bleach, ultraviolet absorber, oxidant inhibitor and
SO on may be used.
Particularlypreferredprintingmediumis those formedwith
the ink receptacle layer primarily consisted of fine particles
25 having average particle size smaller than or equal to 10 pm,
and more preferably smaller than or equal to 1 pm. Particularly
preferred fine particles are fine particles of silica or aluminum
oxide or the like.
Preferredfineparticlesof silicaaresilicafineparticles

30 typified by colloidal silica. While colloidal silica per se is



10 A "printed product” to be used in the present invention (the printed
product applied the protecting treatnment according to the present
invention) is one formed with an i mage by applying inks containing coloring
agents on a printing nedium having a porous |layer as an ink receptacle

| ayer. Then, in the present 15 invention, in such a printed product,

| iquid, such as silicon oils, fatty acid esters or the like is inpregnated.
Accordingly, it is desirable that tHe2printing nedium forming the printed

o1 of or SO BFE PRI ISR CRac Tl A Gy (R PEBI e R R, 1 1S

absor bigig; CrbLEANIn2g8Phhe sE PR N €M . PR OBNS4 0T JhPankiske Pat it do
particles formng a porous structure in an ink receptacle |ayer provided on

a suppedsisdly, Tbe msamplg. nedi um of such structure is particularly
preferred for ink-jet printing. 25 Furthernore, such printing nediumfor

i nk-j et prinPmeferredefdnegbpprdisplesl ¢fdadpBonyehtoxidre ndy cheafddebs i nk
with void fornmed in the ink receptacle_|layer on _the support body. The ink
ectot RATIGYEF OF SDTBHDEAYSERESr s PREISH ISUPH GRR (YR BEIIELE o! o
and is_f i . r i_ni i n / dditive,
2o reqiifede TuBind MALANE KBRS i CBT BTN i g
selected 5 anong silica, clay, talc, calciumcarbonate, porcelain clay)

al um num oxi de, such as alum na, alum na hydrate or the |ike) diatomearth,
titani um oxi @d,,OQydroH Bl,cirt mH,0nor gani ¢ pi gnent such as.zin¢l9xi de or
organi c pignent, such as urea formalin resin, ethylene resin, styrene resin
or the like, may be used. Preferred binder to be used may be water sol uble

| to 15 20 or_latex, F le, polyvinyl alcohol dificati
Phbbeot star O BPRTATTEXTREA TR 1) /GoF SPFRGR RhY CBR P Reor

gum Ar gl ¢, I e i j S r o X | 1l
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nodi fied pol yner |atex, vinyl type polymer |atex, such as ethyl ene-vinyl

acet at &rcopoly terse oo Imilkionyeppesasi i sieven desipefrpt tvd i tele phaseopat yer
thereof , acryl ester copolynmer may be used. These may be used as
conbi ndt9 Bf igFvelwed witd Eokmadd oaof B ey stal ggatiren, ZheZ&diat%e may

ey oty 65 PR R e RS, 228 b B g
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those fipraestwyi, tit 25 typically preferred those produced by hydrolysis
of aluminum alcoxide or hydrolysis of sodium aluminate disclosed
in U. S. Patent No. 4,242,271 and U. S. Patent No. 4,202,870,
20 or by a method of adding an aqueous solution of sodium sulfate,
aluminum chloride or the like to an aqueous solution of sodium
aluminate as disclosed in Japanese Patent Application
Publication No. 57-044605 (1982).
It should be noted that a reason why fine particles of
25 aluminum oxide, silica or the like are particularly effective
is as follow. Namely, it has been found that the coloring agent
to be absorbed by fine particles of aluminum oxide or silica
should cause significant tenebrescence of the coloring agent
due to gases of NO,, SO,, ozone or the like. However, these

30 particles can draw gases so that such gases may present in the



the ink receptacle layer primarily consisted of fine particles having
average particle size smaller than or equal to 10 um and nore preferably
smaller than or equal to 1 pm Particularly preferred fine particles are
fine particles of silzca or alum numoxide or the |like. Preferred fine
particles of silica are silica fine particles 30 typified by coll oidal
silica. Wiile colloidal silica per se is - 22 available froma market,
particularly preferred is those disct #ed in Japanese Patent No. 2803134,

dapaness EALERY Mo ARPMGr{g6 SKRRR! G0 RRTEFY athilactBARKIURniRle

al um num oxi may bé Tine l'es of drate . One of such

al um ng £ YPee Pe8BHid@Yadentl um na hydrate expressed by the foll ow ng
formula: A1203 n ( OH) 2n ~ nmH20 ..... (1) iolIn the foregoing fornula ( 1

) , n represenfistlaaymome ,ofhé préagdrigf médidmdfior 3nk-ged prirpiogarming a
value in a range of 0 to 10 , and preferably O to 5 . However, nandn cannot
be 0 sifiine apastsioles wHienjusipul onide raxprickeetBaEléRless o8 RiMCahat er
phase not to be _involved with formatio f 20 crystal gratjng. Theflefore,
15 #n mehS bEuReFrTe It 3hELRLEYor ARSPT YA §§a<18>9 %ﬁ’a‘tjﬁ'ngyt‘ﬁ?'g ki nd
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of sodidwye soitfahe, 1aken asnrelduirea® fortiealikeényophotaguempis gaEliipn of
sodi um al um nate as di sclosed in Japanese Patent Application
as set forth above. Therefore, such printing medium is optimal
10 for use in the present invention. A mixture ratio of the fine
particles and binder of the printing medium is preferably in
a range of 1:1 to 100:1 by weight. By determining the amount
of the binder in the foregoing amount, an optimal pore volume
for impregnating the protecting liguid into the ink receptacle
15 layer can be maintained. A preferred content of fine particles
of aluminumoxide or fine particles of silicain the inkreceptacle
layer is greater than or equal to 50 Wt%, more preferably greater
than or equal to 70 Wt%, further preferably greater than or egual
to 80 Wt?, and most preferably smaller than or equal to 99 Wt%.
20 Acoatingamount of the ink receptacle layer is preferably greater
than or equal to 10 g/m”® as converted into dried solid component
in order to enhance impregnating ability of image fastness
enhancing agent, and most preferably 10 to 30 g/m®.
As the support (base paper) of the printing medium, there
25 is no particular constraint, and any supports may be used as
long as the ink receptacle layer containing the foregoing fine
particles can be formed and having sufficient stiffness so as
to be fed by a feeding mechanism of the ink-jet printer or the

like. As the support, a sheet of paper provided with appropriate

30 sizing at least on the surface to be formed the ink receptacle



Publ i cation No. 57-044605 (1982). It should be noted that a reason why fine
particles of 25 alum num oxide, silica or the |like are particularly
effective is as follow Nanely, it has been found that the col ori ng agent
to be absorbed by fine particles of alum num oxide or silica should cause
significant tenebrescence of the coloring agent due to gases of NOX, SOY,
ozone or the |like. However, these 30 particles can draw gases so that such
gases may present in the - 23 viciAfty of the coloring agent to easily
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for in printingusi rne parti num oxi de or fine

parti chesyet) Eolined by icdatuines i Abrigandid p Dgmgntaksmwabivddium shiifage
ability with protecting liquid, and can attain transparency, |uster and

fi xi ngoabithie yiidfe 1 End d@romg amerhe ifibheusrsuppaytl { guictt, asubarydadye or
the like ) as required for realizing_ photograph quality as ,set farth above.
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invention. A.mxture ratipo of the fine tigles a bi nder_ of th rinting
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be mai fxt Betlond PeLiBH e (UM it el tiardl ¢ irRs1afi et WHOBEr®sdde or
fine particles of silica in the 1nk receptacle layer is greater than or
equal tof EheVprintredeppodiietabbibeysddicky Ebarexndatieh ¢H the Bastnfass her
preferably greater than or equal to 80 W~, and nost preferably smaller
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paper ) of the printing nmedium there 25 1s no particular nstraint, and

any suppaidptdeYeldeaysednashé eipisct Be ti fidr tleadpivac) Bukayeto anbddizadg t he
foregoing fine particles can be fornmed and having sufficient stiffness so
as to Bdumihwgn erf ddd ngilechayi bm vsedhe ink-jet printer or the like . As

t he support a sheet, of paper provided with appropriate 30 sizing at |east
on the’ surfad®e &igerkd S PHRE§HKing dde AFigited prpduct used in the

15 present invention may be those not influencing the fixed image
not dissolving the coloring agent deposited on the porous layer
of the printing medium, being non-volatile, and protecting the
coloring agent upon £filling void in the porous layer for enhancing
durability of the image. On the other hand, the liquid not

20 adversely influencing for color tone of the image and being
transparent and colorless capable of enhancing quality of the
image, is superior in general applicability. However, in some
occasion, colored liquid may also be used. Also, while the
odorless liquid is superior in general applicability, it may

25 also be possible to add some perfumery in a range not affecting
to the image for discharging aroma matching with the image.

As the protecting liquid, for example, at least one selected
among fatty acid ester such as pentaerythritol, silicon oil,
modified silicon fluorinated oil may be used. Particularly, for

30 pore distribution and pore size of the printing medium, one



| ayer, one having high density porous |ayer (so called baryta layer )-—— .—

formed by coating inorganic pignent , such as bariumsulf ate or the |iKke,
and so on) on the fibrous support (such as baryta paper) may be preferably
used. When such support is used, if 5 the printed product provided with
fastness enhancing treatnent is |left under high tenperature and high

hum dity environment for a long period, it can quite effectively restrict
the surface of the printed product to2be sticky for exudation of the

f ast ne enhancin gent, and.can achieve storage stabjlity. [t shquld IO
be not &t THTEt 56 AUPoPRASHREEN: A RECHEGEGH M rieh EHES B6, SOESEARS on
t he surf . M Fy (o] i on

the susphf EoeBt By rholsl LPUEER Ml ol P R R ERb AR5, o8 ) b
used. Praintddi daber mtecding the printed product used in the 15 present
invention may be those not influencing the fixed i mage not dissolving the
col ori ng ageSudatebdgirtiddt on piried: epoirious iinageri oheflldei painitquipd trdngferbei ng
non-vol ati|l e, and protecting the coloring agent upon filling void zn the

por dus deXAse pecodithidtg tRE R PEESentAnYeR heonpagtl clowidddodhscussad t he
li qui d,ngt_ 20 Ly infl ing, f L or .t f_the i .and bei
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a range not affecting to the image for discharging aroma matching wth the

i mage. thse tlHanpidthes ingscogiity, ihoa ramgpl ef Jatmbut ebd ttord s elpedDed lanong
fatty acid ester suych as pentaerythritol, silicon oil, nodified silicon
f140ri kst &Y bi Fandy beBYs&Finshrihe ulhgnyd paving poreh dviseesdtyon and
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protecting image is held in a liquid transfer 5 device accord

pr esentefiffaceini voly hdmedeni 2k daes tih § maddech didl £ty byt £1 6w pEetles L.egulildat t he

| ~.quid has an appropriate perneability into the porous |ayer, on which the
col ori ng agelidgsf. the bei ACeshavageonditians. whereetdiml Biquidaferpzef erred

that the quui:d has viscosity in a é[g_r\%e of. about 10 to 400 ¢p ( 01l to
[
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show conditions where the liquid for 15 protecting set forth above is

appl i edntansherpingt tbeplbdudd ,MFligui A vhewspapeondiatioppbmnelddadyeld , a
reflection layer M2 and the ink receptacle |layer M3 . Fig | A shows a
condi t Bk PeroFaneEgRs PEr theg Lidgrid diy ¥hichy exeessbyely Eoaasfesred

i di gt.el.v. af. fer._a e liquid in.whi exgessive ransf.erred
o Sy BULSEA SRRl s ML LA LR Ghe sXRRY el Yot anshey
I ecognirZish grdilfle i, JandCre BOVE cAsBOMS hi BBndilttdon B i 8Smahlifed Eg%%f:cer of
the liquid 1n which the excessively transferred liquid is absorbed into the
base papemmsfler of the liquid inwhichthe excessively transferred liquid
is absorbed into the base paper Ml.
Figs. 2A and 2B are sections showing conditions before and
25 after transfer of an appropriate amount of liquid on the printed
product M by the liquid transfer device according to the present
invention. For the printed product M in the condition where
the coloring agent CM (dye in the embodiment herewith discussed)

penetrates into the ink receptacle layer 3 shown in Fig. 2A,

30 an appropriate amount of liquid L is applied as shown in Fig.



Figs . 2A and 2B are sections showi ng conditions before and 25 after
transfer of an appropriate anount of liquid on the printed product M by the
liquid transfer device according to the present invention. For the printed
product Min the condition r~here the coloring agent CM ( dye in the

enbodi mrent herewith di scussed ) penetrates into the ink receptacle |ayer 3
shown in Fig. 2A, 30 an appropriate amount of liquid L is applied as shown
in Fig. - 26 2B . Then , the liqui@l-is uniformy propagated over the

entire_pnk ept acl e l.ayer .1.0.ce i nly hol l Qri a and
ot eob RBSRPt Aplee B 1B: Lo, 6ok Rl oL dghie £BLAL pRoogepl
VB 0 BRiN-AdEg flal) £OTHYEOMNAo RELERIRIYOLBURN 1R I G dwringagentesul S
of transfer of e lirquid for the printing fredium having the inhk Teceptacle
layer bmyi pehdtH@NskeRadBhARfiAPOE A I§ERANMERY n0d GVerfldw CREém 8he
shown. 10 TABLE 1 TransferLi qui dConditi1on of Amount Absor bi ngPrinting

Sur f acéfindecepiilassise llayeab¥or babliaiutabnlin y condition not perceived

i nsuf ficient0.2790. 33gAbsor babl eDurability sufficient0.44gAbsorbabl e
i f Bur aBVen wEi#¢a&EL¥nt | ef t0.40g or noreNot absorbabl eDurabilitysufficient

R s
ore | nath GpReahd BREINLE LA Begey nASac R SOBR SRR o

l'i qui debratsfpyn@snget of o Pbovedapahangenymowaf, an optical density OD
can

10 TABLE 1

Transfer Liguid Condition of

Amount Absorbing Printing Surface
Condition

less than Absorbable Durability insufficient

0.27g

0.33g Absorbable Durability sufficient

0.44g Absorbable if Durability Sufficient
left

0.40g or more |Not absorbable |Durabilitysufficient and

image quality lowered

Here, a transfer amount may be effected by density of a

printed image or a drying time after printing. The above results
15 are in the case of thoroughly dried states.

As can be appreciated from the results of the foregoing
table 1, by realizing an appropriate amount of liquid transfer
as set forth above, enhancement of an optical density OD can
be observed and improvement of durability can be found. For the

20 porous layer of the printed product fixed the coloring agent,



be observed and i nprovenent of durability can be found. For the z0O porous
| ayer of the printed product fixed the col oring agent, - 27 necessary
anount of the protecting liquid for filling void in the porous |ayer, to
whi ch the coloring agent is fixed, or slightly greater amount than the
necessary anmount is applied. However, if the liquid amunt applied to the
printed product significantly 5 exceeds the foregoing necessary anount , a
| ayer can be formed on the surface of ?’he printed product by the excess

anount _aof the_Liqui d d ti : iqggf ity. For
this r@aesco%s,smng@ng&gg@%ﬁeﬁ%b%q%fﬁgfﬁgqﬁggﬁgg g%gl ?téL& ]To P\gﬁﬁjr ace of
the pr é%@r%‘y l'ﬁf?ei'r,‘ PR3 CHEN & ¥ I G Bgeh 15819668 SSr aMAYHL 13f the
liquid fromthe surface of the printed product becones necessary. However
it is djfddtettahounigt thhacthei hgceerarsy bheunt]disdapptii ede~. Howev@mg
necessary and sufficient |light anmount. Furthernore, due to botheration in
deposi tifohheflidqreifiapeunteprkited o biye arimiedproductopdpadifdeanrs ¥or
liquid renoval s signifiqantl troubl esone. Furthernore, wasti quﬁid
cons UM IPRBT RBCEBFEII NG SleCeEa0TE PREIBLs A LAV erUFAMPE: SOFma

[ anst 8 O PUPERES O Cosstn g agicEs DR tHE BRERRE by, <
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can transfer an appropri at liquid to the printed product "as a

transf grombilers . r&hsbal, WHflidTEN)gd hemdiunst o€rbhdi MRQuid ix lapplixkd
transfer device according 25 to the present invention will be discussed
her ei ndfa éhenstiyfiegfee pdnthetprnging3dredduni ariqpedt ien fyerometing vi ew

how ' f the fi di f the |iqui f
ST SR SO ok At S BB Dt A SN
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5 OB R SUBN O R e BT, L

transf @a@fyf&etbﬂﬂ&ﬁ%ﬁw@ta@_ W &hiad withinthid €0eh ehg REGEEs4ry and
accunul ating a liquid for enhancing durability of a printed product and
transf euffijcient light amount. Furthermore, due to botheration in
deposition of the liquid on hand during operation, the operation
15 for liquid removal is significantly troublesome. Furthermore,
wasting liquid consuming amount becomes large to cause increasing
of running cost.
Inorder tosolve theproblems set forthabove, inthepresent
invention, transfer of an appropriate amount of liquid is
20 realized with the construction of preferred embodiments of the
liquid transfer device which can transfer an appropriate amount
of liquid to the printed product as a transfer object.
(First Embodiment)
The first embodiment of a 1liquid transfer device according
25 to the present invention will be discussed hereinafter with
reference to Figs. 3A to 5G.
Fig. 3A is a perspective view showing a construction of
the first embodiment of the liquid transfer device, and Fig.

3B is a section of the ligquid transfer device shown in Fig. 3A,

30 and Fig. 4 is an exploded perspective view of the liquid transfer



5 the liquid on a printed surface of the printed product , and a hol di ng
menber 3 holding a circunference of the liquid transfer nenber 2. The
liquid transfer nmenber 2 is constituted by a quadrangul ar sheet formliquid
accurnul ati ng nenber (liquid 10 accunul ating portion ) 4 , which is foaned
froma fibrous body or a foaned sponge having a predeterm ned el asticity,
and a quadrangul ar porous film5 tightly fitted on one surface (front
surface/ outer surface side) of the I4 @8did accumul ati ng nmenber 4 for
coverlggithe | a tF Here, the liquid accunul ati ng nmenber 4 has

subst a1 atty % &ﬂﬂ tkness, elasticity and density over the entire
region and h I n fi rqys body
is selected ﬁﬁlegﬁllsf%iera+|8§§&g%htﬁ%w tl%? el'h#@ié fﬂ%ﬁgggﬁbggﬁ tl

(pol yprohyd erget e AR (RQY ye&bxhe@faﬁgfeem&%@f@a@éuﬁalahenb' X9l @i

used. Here, PET having highér liquid holding ability is seleCted.

ot her Itoxl erhaleoshyydaetablid ifiyooua poigtedt protines hﬁdg’erandfewﬂngof
liquid holding ability ( capillary force ) and elastic force depending upon
hi gh arftde oquaﬁgenaﬁdpgmue%fswet% of guhel poloted mREcduCE amddlaastic

force determne | of dis e anount _of _the |jguid contained

t her ei gl ﬂ%%’é?abgr :?I gIar %Wﬁ%&??%r&?&%&}%iﬂ&mﬁﬁq abl e
) pf,the fibers has to be appropriately sel ected depending upon

nurrber t| nes “of transferring and exuding ability 30 of the liquid and so

forth. In t herhowg @08 iraRRife ASRIBES 2 isZ%Onfs*t&ﬁQﬂéﬁedypaoduct of the
post card size , the f fibrous body of the size 17 8 mm ( longitudinal ) x

13 0 myyadmargalay sheet Of orm( likudld Jaccumntdl ptingi madbey dupldwiad! e
density of the fibrous body of this size is in arange of 0. 06 g/cc to O
110 g/ @@Clﬂmﬁnl@ﬁeng pertdeivdidwhich gy if@ﬂ@%lﬂlgmmfa Héraus dedbedy is

th film5s f d. f PTFE
poI yt @tr ‘?W}% oggﬁﬁ%@ngﬁvq‘?gnﬁ ﬁ@&iﬁ%ﬂﬁﬂ? Ieélﬁg{:ﬁggllitwaggﬂ‘?e Fiquidto

pass, I

For cor T i Sagimey BoPPLeiEiin 8 G RRCLECLAA oY Copadid (38pr )

it is captfabépotitalr pATTadd & 1{ds yrask ithd *h@@i@tﬁcémhﬂléthﬁg fheihbre&nge of
0.1 to 3 pm preferably 0.1 to 1 dun, and thickness ~.s to 200 um

shoul d e ot edvelrdngvidre pbatterze of the porous film 5 | s larger, i qU| d
perneabi lity_becones higher, Therefore, if the pore size becones too |arge,

exbdli ng 15 af&Hf, dhe Helq%ﬂ.@%n%étwsme@b@ﬂr ﬂh’éa§0$'6¥3§tfiprtmaé-lﬁfr om

the Ii becone exce ive, the or e Size
becone%jgog%rﬂic% %anergﬁtlﬁ?lg? 3 G gﬂr Fa@‘&‘ﬁnf 88 the
porous Hiid Ma® hagksg1bm e XPEFhEBALe . anIRPEHi@' nﬁ?@lﬁifﬁ\&l@@@&b&%\ﬁ!s‘j be
obt ai ned when the pore size 20 of the porous filmb is set at 0.2 ~Zm

Her e) tdudypdis ssYectadt hhsconsti@etratdans dthahelsediife t hasf & E&brlol‘md;ust ry,
and can be determ ned by neans of test nmethods such as Bubbl e Point or Mean
Fl ow PHdTedkP (Bﬂmrppﬁ@é@d nFET dpalve iyl enect esenbibadiadie ik er ent

val ues res ectivel
£H gke ma¥ be used. Here, PET having higher liquid holding

ability is selected.

On the other hand, a density of the fibrous body determines
large and small of liquid holding ability (capillary force) and
elastic force depending upon high and low. Large and small of

25 the liquid holding ability and elastic force determine large
and small of discharge amount of the liquid contained therein
and number of times of liquid to be transferred, as shown in
table 2. Density of the fibers has to be appropriately selected
depending uponnumber of times of transferring and exuding ability

30 of the liquid and so forth. In the shown embodiment, assuming



25 However, they have simlar tendencies and show al nost sanme values _ The
val ue of the pore size shown in the present invention is neasured by neans
of Bubbl e Point nethod. On the other hand, naking the thickness of the
porous filmb5 appropriate is inportant for avoiding occurrence of 30
irregularity in transfer. Nanely, when the porous film5 is - 30
excessively thin, the porous filmbecones |less elastic to easily cause
deformation to easily cause transfer B?Pregularity upon transfer to the

ol asti ehe bt REAREHor AR ROE:PEATH R bl Rer BARRRHE bR T
di T 11 CyhleysiBeld £ nif Vl&ﬁ@&%ﬁ‘afdifiﬁap)}@rlstd‘ﬁmeﬁliéféréiz& BP0t {8ASERHNI NY tO

the printing nmedium having bent or irregularity Iin shape. Even in this

case, ahEpHartiidvallytappifieable aadiditfdafsete IFAbrtmepRAY BNthis
optimal transfer condition can be obtained without irregularity to in

t r ansf erdiaghis inhe ramigekof 9s. 0F gf be tpod 04 g fdd m Tn thedtimt @mbBodiment ,Zt
shoul d be noted that a relationship of liquid holding ability of the porous
fildn the I9epsiticednithg ifiprewsebodidishd F idf@d- product is 15 printed

product > porous,film> |iqui ccunul ating nber . t he ,ot.her t he
hol di ng menbép hﬁ‘ologhr?d: rtﬂaem?o?‘élb%iﬁﬁr?'ilﬁu gEg'cgui‘rﬁlcgf)mﬁdn%ﬁﬂg‘r @%[}%S
constr | eaﬂg;élj : ' . pﬁpéi on the
surfacggg?'(k%%&%%?%ggiﬁl m %ei%1§%%§ﬁg%??%%%%?%@ 1Tq;or m ggllgpt acle
menber 14 dhoitd teqeays Doidiethedi € A€ swtdid Ny Irethelcase off Hhdl18 qhaid
covering an opening portion of the surface supporting frame 6 for opening

and cl bgiviigig ik £ogmgwing vLseedtty9 toreditithgp2bcehtipiod s&san@ .ie
receptacl e menber 7._Anpn%st, t he. surface supporting frane 6 is formed with

a P at EnBnfiefaof ) pEFt N 08§ ik b thate PPES aiee ErEmed; Bk idesporeys

f , i f 8] i t t dl f t fi 5 d
"ot or B RRTEL "l BRI SELT B8 b, Rl R P 00 e sk Ll e ous
filmb5heusad diisd<le ;& sbheoS2id 34E. IstUEHBhtlidr‘Hefﬂ@‘U%dﬁ:héE wﬂwg%:%e

noted that thickness of the surface supporting franme Is set at 75 mm
On t hesdtAeeofhthd, pbheusefthid lie Iefrber ,71iquid pedmeaba 14 tgobekaoiss (

di sh) shape by vacuum nol di ng of sem -transparent PET sheet having
t hi ckn&dgleni Jhwreboremmif Ale narg Mimgdpdares domésaricey panding 7a
15 amount of the liquid to the surface of the porous film 5 from
the liquid accumulating member 4 becomes excessive, and if the
pore size becomes too small, exuding amount of the liquid to
the surface side of the porous film 5 lacks. In an experiment,
an optimal exuding amount could be obtained when the pore size
20 of the porous film 5 is set at 0.2 pm.

Here, the pore size in this context means that used in the
filter industry, and can be determined by means of test methods
such as Bubble Point or Mean Flow Pore Test. Strictly speaking,
results of these methods show different values respectively.

25 However, theyhave similar tendencies and showalmost same values.
The value of the pore size shown in the present invention is
measured by means of Bubble Point method.

On the other hand, making the thickness of the porous £film
5 appropriate is important for avoiding occurrence of

30 irregularity in transfer. Namely, when the porous film 5 is



proj ected along the opening portion is welded on the | ower surface of the
surface supporting frame. By this, the liquid transfer nenber 2 is received
within a receptacl e space defined by the receptacle nmenber 7 and the
surface supporting frame 6 in a to condition inpossible to dropout and
exposing the surface of the liquid accumul ati ng nenber 2 through the
openi ng portion of the surface supporting frame 6 . It should be noted that
the reference nuneral 6b shows an erfd3Pace fornming the opening portion 6a

of thee%‘%%%ﬁéf?%if&??tﬂﬂ%%oﬁm gagntﬂsgaﬁg@.rfggsa%@eﬂ tRfedBizhows a

recesseq | ron forne h eri ace 6b for facilitating taking out of
the prigahidly @b HMaitiTH tesl sbd i EBaseperidig i tinre §alatkte, upon

manuf acturi ng process of the liquid transfer device constructed as set
forth almssfar!tobehdi prindsthgrvimddingher duevedsedy Fi ghes that pproyEs | t he
adhesive 60 is applied on a bottomsurface of the surface sugport frame 6
al ong thidmgsnergansivehyethigk: relastagady becenes: aEcessiyed st ti ng
frame i s hond n the surface of the _poro fi . ' i ion of
685 e Bedari 1y dese gl (HeSalye dERE2ER Ty nEiRRAY OopRalRIRGTD O
filmb5 fj - Sur ontl Sthét PRAnhRedyiace of
the Ii C?lﬁ ggg%rr% g%?%ggﬁe%%bzl%ﬁér%%%%gﬁg oﬁ?o? %%E%’?n xn?goen’m x 4. 0
mm 4. pEReThgthEAR WY eerreghensiaye ihouartbe t Hverd Nin rexest aake, menber 7
. Here, the %otton1surface of the surface supporting frame 6 and a mating
portioirite@hilabet30ineceahatee hendesi Py amaudedt edratitie ekpedimegdisher by

heat seal. - 32 At this timng, for a portion of the quadrangular mating
port i oeIvkimal forameferseanddtpont can he opdadned witbopd 45TRE I¥duri ng
openi ng. | i qui.dsupply tuybe connect edto_apredeterm ned.li qui. I :
soﬁPce%iréﬁ?‘F%%??ﬁﬁ ?’E‘t%‘ ttﬁ’ee Iﬁb’(ﬁqﬁnﬁﬁﬁr ?ﬁggbﬁeﬁf’ﬁﬁuﬁo%‘lﬂbg’r lt%fést%q’l[)c%:l dto
the |i gy ccunul ati ngnenber ~ . Subsequently, the liquid supply tube is
drawn out, and in place, a suction tube connected to a predeterm ned vacuum
source i s ingd ts@fbuiDd dbs oGt gé thatde pélatAbnshiipnofgligadkd hgldigig en
reduced pressure, the suction tube is drawn out to close the liquid pouring
10 operdbnijlbyyhedttheaborsussEgdant the Liguiiddagoumudatiata aenkex paad
receptacl e nepber 7 by the connecting nenber 9 which is Welded on the Iid 8
at one @R BRAVFECIRF S ¢RhelPower surface of the mating portion 7a of the

regsptacle menber 7 at the other end (see Fig. 5G. 15 Thus, manufacturing
of "the liquid transfer device is conpleted. (First Mdification of First

$mbodi rpRi ) + EAT pirdid S 3 hgokbhst £ fy CRL499a0hctlfulliatSinge Tsmbernt  of
the liquid transfer device according to the present invention wll be

di scussed with reference to Figs. 6Ato 8G 20 Fig. 6A is a perspective
vi ew show ng a construction of the first nodification of the first

enbodi ment  ofOR hee|QHuen hanhstee hedderg mempersihpd ding Hag foragudmar the
L9010 L 80Rh e RS IR 8 46 S 8005 B Toh s A omtatady:
dedboe T B e PR B § T R e O ROy e
li qui d £01meBhaRcialy dilieditvet oof at bonpdivied poodurécaptaclansieabemg t he
liquid on the printed surface of the printed product, and the hol ding
menber B ferdreagetidng the liquid accumulating member 2, a 1id 8 for
covering an opening portion of the surface supporting frame 6
for opening and closing, and a connecting member 9 connecting
25 the 1id 8 and the receptacle member 7.
Amongst, the surface supporting frame 6 is formed with a
plate member of PET having appropriate rigidity and thickness.
The surface supporting frame 6 projects outwardly £rom the porous
film 5, and is formed with a guadrangular opening portion 6a

30 for exposing the porous film 5 housed inside of the surface



30 circurnferential edge of the liquid transfer nenber 2. - 33 The S
liquid transfer menber 2 is formed with a plurality of ( six in the shown
enbodi ment ) quadrangul ar sheet formliquid accurnul ati ng nmenbers 4 forned
fromfibrous body or foanmed sponge having predeterm ned elasticity, and the
guadrangul ar porous 5 film5 tightly fitted and covering on one surface
(front surface/outer surface side) of the liquid accunul ati ng nenbers 4.
Here ) a plurality of |iquid accunul-aBing nenbers 4 ( also referred to as
l'iquid _holding.mempers in the, disclosyure) have. 10 subsianti al | I

t hi ckngsugl?Péé?géP?g?Fﬁa?n& ‘deﬁ i 153‘%%1‘# be%&gg?ﬂe%agnéf‘ﬁgkgﬁ&% ‘ﬁ%@iﬁ ment
of the j ! f i Iyt separ | O
coumi i re eeriar o 2lo, falls £ S BL AL 76 B, SeBR BhEDLN N, . 1,
hol d t hhd irddhvhéleunbmBei ¥ 18 FodnBd itk d ke cbhitdiihe® §Qi¥H ) shapera Of
the 15 porous film5 which will be discussed later in detail. Particularly,
i rr espdgt veeunim mnldting ofiesaii + treahsparént BAT shealehiavd nlg bhafiekness
transfer, uniformdistribution of the liquid beconmes possible . Then, by
uni $or @fdiaheuHu@ i dnmmi. heA| Fyame i&ﬁ}a@@eghpﬁnmopmmthng poartitane Tt ire

f th i nt ed ion 2 t ferring.the liguid to th i nted
o bt b RS Hhlo A en R b ek A bl Ao S ot e e ©
T broud it siEacd L dpBGEL Motk e P TBY iy, EBRTERGRE § Erebiagti
(pol yprepybenel , i PEdecoohpat ket L R IEY P46 e 28FatReabikadS tAPRHLAD! €

. Here, PET having nore superior foil holding force is selected. "On the
ot her hmwkpbadiesmenber ttheaddbtbeas shadacetsuppoetihgr §eaard & nal | a of
|l a. quid holding ability gcapi | lary force) and el astic force dependi ng upon
hi §& asenditionrieprasgivd eshal dreopoukeand prpondngi ke anrfage of tdeastic

force determne - 34, .l arge and | 1 of_ djscharge, anount. of the |liquid
cont ai ﬂ'é‘dllfﬁraeci%u’ﬁ“gaﬁﬂrﬁgeﬁe@ e %E%%‘Pugqu@ﬁ QR %rp,mé{'élgﬂdilﬁ the t abl e
2. Deng | BaS nihg bE [ I i on
nunbergg)#ﬂftéii)érr%tssta?fﬁdt%g erri negséndfggﬁ [ #g@ggi%ﬁggg?%ﬁggggm O;égd SO
forth. numéiel séiovehewboghnend, £856 UFb iR ihke thel Bhed i Paait dn tdre Jrost
card size, the fibrous body of the size 178 mm ( longitudinal ) x 130 mm (
| at er althe ysurfagensuppanting  fname pfacendalthe ampfexente demerial dfc t he
fibrous _body of this sizeis in a range of O . D6 g/cc to O.. 4 g/cc . In

t &2 f | is'gjto‘%%b%dFﬁEﬁ§s,edlCP‘{lFﬂéi%n§PF9‘e§f imeachrend Bage 6 Fox g/ cc.

facilitating taking out of the printing medium inserted within

the opening portion 6a.
Here, amanufacturing process of the liquid transfer device
constructed as set forth above, will be discussed with reference
20 toFig.5. Atfirst, theadhesive 60 is appliedonabottomsurface
of the surface support frame 6 along the opening portion 6a.
With the adhesive 60, the surface supporting frame 6 is bonded
on the surface of the porous film 5 (having dimension of 168
mmx 126 mm x 0,08 mm) (see Figs. 5A, 5B and 5C). Next, the porous
25 film 5 fixed on the surface supporting frame 6 is fitted on the
surface of the liquid accumulating member (having dimension of
178 mm x 130 mm x 4.0 mm) 4., Then, these three members are housed
within the receptacle member 7. Here, the bottom surface of the
surface supporting frame 6 and a mating portion 7a of the

30 receptacle member 7 are fitted and joined together by heat seal.



On the other hand, the porous film5 is fornmed from PTFE

(pol ytetrafl uoroethylene) filmforned with pores permtting the liquid to
pass , over the entire surface. In the case of the |iquid having the
foregoing viscosity 10 to 400 cp (centipoises: 0.01 15to 0. 4 Pa s ) ,

it is desirable that pore size fornmed in the porous film5 is in a range of
0.1 to 3 dun, preferably 0.1 to 1 pm and thickness is 50 to 200 dun. It
shou7.d be noted that when pore size'éﬂ the porous filmb5 is larger, liquid

per nea h , o | ar ge,
b a0 DG o 1 Roh PRTACT e i AR S BediiY B %ﬂ

the |igu daacsHoHkatk Ma%ﬂ%rﬁ%%%éﬁé&%é 's\é‘?oveaag REL g
becormes too small, exuding amount of the liquid to the surface side 0 the
por ous dpémibgl ackd iquid eappapaiivesbnaeciid mhp@edhtrmﬁtmuaulqmmdd be
obt ai ned when the pore side 25 of the porous film5 is set at 0.2 um Here,
t he porsupply sourde icorirxertednintivatthesddiquid pohringr opradsiy yto and
can_be determ ned by_neans of test methods such as Bubbl e Poi nt or Mean

Fl o PRATERE ll@t‘l%iic’ﬂq the Efégmﬁ’gacc%%#én&mqmﬁ 4met ABBECEHERTLY .

di fferent l u re R However ave s m_| ar tend nC|es and
show aﬁﬂb %gﬁé_dvgﬁxgﬁfl @uﬁe ﬁlﬁgw\?aldﬁ]é: ofa/rfﬂ lrbo? agl 2e%sROWT R t he
pr eSenttdl&!%x&ﬂ@c't%d”%%sﬂrﬁﬂeaétgﬁﬁﬁ%éﬁ v%l&ﬁh@ SeRirte MBI e @b d hg Ot her
hand, meking the thickness of the porous filmb5 appropriate is iInportant
for avoimolgaﬁgeummmae odib. i rxegal aimtiyg rddadnisigra §dvehyredoeed he
porous filmb5 is excessively thin, the porous filmbecones |less elastic to
easi | y zeseugef, diveasuetion tubelis daave artatofakose theultauid poparing
transfer to,the grlntln flunl Conversely, when the porous filmis
extBssiQReYL Fﬂl healk5e? y becomes excessively high 10 to be hardly

el or el w0 SHRLodhlhkay Ut HEXDLK £0ALAHAD ) fnd IFERbLLEIA' €2

upon transferrlng e pr|n 1 ng medi um havi'ng bent or i Tregu

shape. rtfibeN7 By StEa8S€onhbbedW P ebd N ¥ WMIIL d Wed@Rdd )brpal:llﬁe?(ild n the
experinments, an optimal transfer condition can be obtained w thout 15

i rregul Saitt gnerend arsi ee hdeghonhiehe mmsaxtﬁaaﬁefmemﬁmngrpﬁntamt at

80 ~,im It _should be noted that a rel ati onshi uid holding ability
of t he Torotisthrel FEceRacifuinerRetint ati Haene EF aﬁg {reepFigt-e@Pr-oduct
t he exudi abi li.ty, or, the, Like 20 into consi,derat nt ed
br 88ucSS o MAREEAEHAL 1A% 0F b8 Ol LR iR TEs D eI HiRecOPROE e ¢ he

holdln f@@p@rMgdygfgégaggefgoggg@%n%dg%diﬁgmg%accunulatlng menber 2 i's

constructed with a quadrangular surface supportihg frane 6 bonded on the

surface of thepeinastéir the fiy-annadiesicsr Kbh) o €RatEiMney ehdo@imeapt acl e
menber 7 for receiving the |liquid accurmul ating menber 2, a lid 8 for
cl osi neRithep éAawd hEransd a3t deNd csuacaer ddqshbetiihg poegantginvention

will be discussed with reference to Figs. 6A to 8G.

20 Fig. 6A is a perspective view showing a construction of
the first modification of the first embodiment of the liquid
transfer device, Fig. 6B is a cross section of the liquid transfer
device shown in Fig. 6A, and Fig. 7 is an exploded perspective
view of the liquid transfer device shown in Figs. 6A and 6B.

25 The firstmodification of the first embodiment of the liquid
transfer device 1 is constructed with the liquid transfer member
2 accumulating the liquid for enhancing durability of the printed
product and transferring the liguid on the printed surface of
the printed product, and the holding member 3 holding the

30 circumferential edge of the liquid transfer member 2.



30 for opening and closing, and a connecting nenber 9 connecting - 36
the lid 8 and the receptacle nenber 7. Anongst , the surface supporting
frame 6 is formed with the plate nmenber of PET having appropriate rigidity
and thickness, projecting outwardly fromthe porous filmb5, and is forned
wi th 5 a quadrangul ar opening portion 6a for exposing the porous filme®6
housed inside of the surface supporting frame 6. It should be noted that

t hi ckness of the surface supporting fRane 6 is set at 075 nm The

receptacl e ery o/ | Sf Lot tAainer EEEQ Y i ng
of sem -tr ag_??% é"nltql_L]SEq‘ g#tergg fﬁ%v?‘r?glbtce%nc nlen‘fsf 0 ago%?tg. 3 ﬁ%ﬁ%lg?! gdrre
form cunqaliiNgnPehbl SRo¥R SRBbaSIRHA Gl did ARELY: HhdWE tHddn L3 gtalgled on
the | ower surface of the surface supporting frane 6 . By this , the liquid

t r ansf etlcamnbkat2nigsmembeirged fdnkd fa-anef épirausebefgcer defdmesdl sppnigee
receptacle 15 nenber 7 and the surface supporting franme 6 in a condition

i npossitidwing prefdedermidedpobasgichtysusingtdhd quredrangidazc PORYUR i ng
menber 2 through the openi ng _portion of the surface supporting frame 6 . It
shoBl d feltho? eglﬂiﬁtlﬁ Hel Fef @1 BREc CRYRE AT AP Bt §§r§ﬁ°@nd%bt form ng

t he openin ortion _6a of . .the 2 urf S orting fr nd.t he

ot er o ERTR BRUAE RETGASE §SIe0tatnsor POt ATe TR e, BRERES oc.c
6b for gacilitating taking out of the printing mediuminserted within the
opening portion 6a. In the receptacle nmenber 7, a plurality of foregoing
liquid 25 acend Atd pgluEabete &f al Bqpidvadedmul ax isep afenibarsran(@lso
Corresponding to this , partitioning walls 7b defining a plurality of

r ecept ke kexhadbbpsasol iqudd hodgling menbees| igutbeadigmiostine rs 4
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recept a¢l©16PANRERS S dPUPASLA 28 qRRRT %Hé@ﬁ@léﬂiﬁ?ﬁa!emb%&é N syitR a
condition not transferring the liquid, the liquid held in each 5 liquid
accunuliattegraknpersué &H4dmsét, danbuconstsepowstibleadio didisl .then ltilgeiisl her
hand, upon transferring, the liquid held in respective |iquid accunul ating
nenber @Mt%r@%%ﬂmﬂrﬁ’caﬂéﬁr\ﬂiqqﬁé& Fhe Hehqwia (¥R T it i quaee’ 8F ddiexuded
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Particularly, irrespective of an attitude of the liquid transfer
device 1 before transfer, uniform distribution of the liquid
becomes possible. Then, byuniformdistribution, the liquid may
be supplied uniformly over the entire area of the printed region

20 upon transferring the liquid to the printed product through the
porous film 5.

The first modification of the shown embodiment of the liquid
accumulating member 4 is formed by selecting fibrous body in
consideration of shelf life. As the fibrous body, PP

25 (polypropylene), PET (polyethylenterephthalate) and the like
is applicable. Here, PEThavingmore superior foil holding force
is selected. On the other hand, a density of the fibrous body
determines large and small of liquid holding ability (capillary
force) and elastic force depending upon high and low. Large and

30 small of the liquid holding ability and elastic force determine



accunul ati ng nenbers received separately. As a result, it can prevent —_
occurrence of irregularity in liquid transfer to the printed product due to
failure of dispersion of the liquid over the surface of the porous film5
upon transferring. 15 On the other hand) considering thickness of the
partitioning walls 7b, finishing accuracy of the |liquid accunul ating

menbers is determ ned. Nanely, when burr formed upon formation of the

| i quid accunul ati ng nenbers by processithg the fibrous body, extends over

t he space_bhet n t | Lquid, accunul ati nber.s 2q to cause _.cqQnmmunj cati on
of “the Lepdr atitempddiaf dishnaran Aoiahns Ee dagnia s erbayhediherels
comruni i [o?S[¥o n_.kn =t e} a d,t her ssibly
cause |£32‘21| g{glgﬁ%gjntﬁtﬁbtﬁggf O%Ehégﬁlﬁa't& ?Pglrﬁéefr% br%% %g?&ﬁcu aﬁia&%egée)hdi ng
upon t IpehBiefnes 1 il Mahbist teNHappdprba el ¢ F8INEE @ depddiping he

| i qui d does not communi cate during non-ftransferring state and the liquidis
comunitporhiybdepoEstimnasvof ttengbeprink amdosxtudangf&biliky oPcthe

transferri ng, the finishi ng accuracy is determned so that a length of burr
i s Pesstifahdopndqse £orthe tEpckhesshewn rembedimentni agswalingvde t hough

burr is 3p prqduced. - Next, manufacturing process of the liquid

t r ansf (ﬁrﬁrégfaaepﬁggﬂ?d: t‘%é%%ﬁad%{ 429 or?gff‘? FHREPGF | POBE o R sed
withr to Fi Li_rmst hes] is Aapplie n ortion
of the%%?g?n?%ur adc:go%gig:ﬁgl&t?r]’fs)aéeig§p@gr{sﬂfl{rlgfggg (5 'g‘r@ﬁrﬁr&({tﬁ&@%ﬁhi ng
porti onandVpraéBecadhssiapy 16 tg iS¢ bhgnded on
t he surf]?aceIB of thg po?csjua‘étﬁ%i I g%%h%%gﬁgi%%nf%%%gﬁ%@yx %6 nm X

0. 08 myifsds Ingsradgde ofB0 and gdCc toNextt g/tbe phr ahe fitet enibodithentit | he

surface supporting frame 6 is fitted on the surface of the separated 10
i &8i d e udengaityy Henbee fakerusadosty diaePs?od/6f-one sixth of 178 nmm x

~ . .. Ih h h . d. wthi
raspective  SBbITIR| T RRABEPE- GERENBATEPS RA 0 1e SRR e HEFR ¢ he
' eceDt agh 1 FRERSacTudift ent IERYLE DI HLLACE e UE-SULLAGR: PURRITLY

frame 6 and a mating portion e receptac are

and | oi nbguiages passhyoveatieaht ithaseatbee. oA thiecsséiaacenaf ddipipor ous

film5, the liquid is supplied fromthe |iquid supply tube connected to the

pr edet diavhed the fidregelppl yisoasddy BilOt hosd 06 uppl(icemtipniskpeetoht es

i nﬁg res(gg&#’ ¥e_| i qui.g 20 gccurrul ating nmenbers via _the porous filmb5 and

hetd t He? &t PR Sdindd £8r985FRRYeIHRR T iRANQ S Rermeguin e Panass ng

menber bSeno | it t h f e i exanple ., For
TSP oRs danharrideifE Totof® A s BREESPRBRCEII R quidh

exanpl _ ore contactinyg the pofous fil'm respect _
accunulzaid ng iEHess4is 19 thl 90bquiRY e sHderd bk AbtbadihRtinds ve
| i quid accumul ating nenbers 4. Subsequently, the lid 8 is connect to the

r ecept &%l ze whitbie polpushéidonbeicd laggeanbdighial phicmie abs Med vl &k comene
edge of the lid 8 and wel ded on the |ower surface of the mating portion 7a
of t he HeERPF acl EngERSSTre; (fctheippragizathesomss taniflacias . egudtinde

i gUi d éfﬂéi@r?if: etrnfd%i'/lieciiiqsuicc{)r?clo eél%j'surface of the porous f£ilm 5 from
the liquid accumulating member 4 becomes excessive, and if the
pore size becomes too small, exuding amount of the liquid to
the surface side of the porous £ilm 5 lacks. In an experiment,
an optimal exuding amount could be obtained when the pore side

25 of the porous film 5 is set at 0.2 pm,

Here, the pore size in this context means that used in the
filter industry, and can be determined by means of test methods
such as Bubble Point or Mean Flow Pore Test. Strictly speaking,
results of these methods show different values respectively.

30 However, theyhave similar tendencies and showalmost same values.



- 39 (Second Modification of First $nmbodi nent) Hereinafter the second
nodi fication of the first enbodi nent of the |zc~uid transfer device
according to the present invention will be discussed with reference to
Figs. 9A to 11G 5 Fig. 9A is a perspective view show ng a construction of
t he second nodification of the first enbodinent of the liquid transfer
device, Fig. 9B is a cross section of the liquid transfer device shown in
Fig. 9A, and Fig. 10 is an expl oded -p&6spective view of the liquid transfer
devi ce_ shown jn Figs., 9A and 9B 10 The li.quid transfer device, 1 .

11 ust PR a1 GE. tHR BPUR S1%° CORCPPuLPed IR (BF SIRAY | R EOLARRS fer
menber aa%ﬁ;"'%” i I Ol e j bility of a printed
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liquid transfer nenber 2 . The liquid transfer nenber 2 is formed Wth a
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formed froma fibrous body or a foamed sponge having a predetern ned

el a&t | anBegekaratyuddr fiansFepor Namelym wpetodheampyosst £4bm ¢ fist t ed
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consideration of shelf Tife. As fibrous body, PP (poflypropylene), PET
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nunber of times of transferring and exuding ability of the Tiquid and so

f ort h. am apleinadwtrensdEmerendatian cgnt e phiatge@rwdtbobudf the post
card si,ze, the fibrous bodé of the size 178 nmm ( longitudinal ) x 130 nm (
| at®r aftTrs@ularptyiip tRRRRFer whernihg EBickaess ét’%pI‘ihé!aBPe‘FOMn§F1-t1$n of

the filRr y_of .this size is in arange of 0. 06 g/cc to 0. 4 g/cc. In
t he fi:%s;l%':n%%gi rargnfatotﬁ%“'density of the fibrous body ~.s 0 .2 g/cc .

It should be noted that a relationship of liquid holding
ability of the porous film, the liquid accumulating member and
the printed product is, taking the exuding ability or the like

20 into consideration,
printed product > porous film > liquid accumulating member.

On the other hand, the holdingmember 3 holding the foregoing

25 liquild accumulating member 2 is constructed with a quadrangular
surface supporting frame 6 bonded on the surface of the porous
film 5 by an adhesive 60, a container form receptacle member

7 for receiving the liquid accumulating member 2, a 1id 8 for
closing an opening portion of the surface supporting frame 6

30 for opening and closing, and a connecting member 9 connecting



On the other hand, the porous film5 is fornmed fromPTFE filmfornmed with
pores permtting the liquid to pass, over the 15 entire surface. In case of
the liquid having the foregoing viscosity 10 to 400 cp ( O _ 01 to O _ 4
Pa' s ) , it is desirable that pore s~.ze fornmed in the porous film5 is in
a range of 0.1 to 3 dun, preferably 0.1 to 7. um and thickness i.s 50 to
200~un. It should be noted that when pore size of the porous film5 is

| arger, 20 liquid perneability becones3ti-gher. Therefore, if the pore size

b I , i th igui,d to th f f th
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porous film5 is set at 0.2 um re, the pare size in this context neans

t hat uspdoijectiad idutsrardiiysfrom tinal prarobe feime Gy aad by femnedofitlst
met hods 30 such as Bubble Point or Mean Flow Pore Test . StriCly speaking,
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, they ve siml.ar tendepcies and_show al nost, sane_val ues . The val of
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5 appr ogei ase hatrrAioRhes¥ion T eakbicl LaBRRYT e e\ s
transf egsetNareloy)7svmna .t he porous film5 is excessively thin. the porous
filmbecones less elastic to easily cause defornmation to easily cause
transfer irrctuearecppipol elhemzmsiZrig Edivedrimio g amtaineCostvepsel vy,
when the porous filmis excessively thick, elasticity becomes excessively
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obtained without irregularity in transtfer when t t hi ckness o e porous
filmb5 ssrfeteatupPopriind fshmel 6. beBpatieds | hdle bigakiatipanbEprafetbati d

hol ding ability of the porous film5, the liquid accunulating menber 20 4
and t he? gis Recgipratiwdithin pryecept peddepace gerfdused biynthe lHapemtacle
acgﬁarrul atigg r’r\(}nber In the second nodificatign, a colored nmenber
(r émai APFE°55 i Hee eSHFRG o SPPRRT T LRI NBARRS: ind D ehefPRAFtAABUNt of
the |iquboks ddeds] g Laui latin er w1 8sS sho ~.n
Fig. 9. The C(Jﬂ%o_rrﬁégd me QPI-, 8 %ﬂ? E%p%&%tﬁéélgag}% gcc?ffnuqkbﬁi]z)gq%‘?‘rber 4
by for rasgusullatiiigy menite bagh £6ughhens Ypibth it oeSehardBeedcom a
pol ypropyl ene nmesh sheet, 30 a sheet forned with apertures, a sheet wth
slits apd@ppording frame 6. It shouldbenotedthat the referencenumeral
6b denotes an end face forming the opening portion 6a of the
20 surface supporting frame 6, and the reference numeral 6c denotes
a recessed portion formed in each end face 6b for facilitating
taking out of the printing medium inserted within the opening
portion 6a.
In the receptacle member 7, a plurality of foregoing liguid
25 accumulating members 4 are provided in a separated manner.
Corresponding to this, partitioningwalls 7bdefininga plurality
of receptacle chambers for receiving respective liquid
accumulating members 4 are provided., A thickness of each

partitioning wall 7b is 0.5 mm and height thereof is 1.5 mm.

30 As discussed later in connection with Fig. 7, by appropriately



- 42 colored into a predeterm ned color, for exanple. In the shown
enbodi nent , the coloring agent has external dinension of 15 mMmin a

| ongi tudinal direction, 5 Mmin a lateral direction and 0.2 nm of

t hi ckness. As set forth above, by form ng the colored 5 nenber 90 to have
at least 5 Mm x 5 mm of external dinension, visibility of the colored
menber 90 can, be ensured wth avoiding the presence thereof to serve as
hi ndrance for flow of the liquid intRé tiquid accunul ating nenber 4 . On

h by f.orm h 90 f hi havi
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accurrul ati ng nmenber 4. It should be noted that, in e shown enbodi nent, as
a col orchamberpr cgnded iraimhear dppecpreaber iftergaden By sdliect ddh a
However, the color of the colored nenber 1.5 90 can be selected arbitrary
as | ongerdytippi hotytransferying dde diguid otthe 1Nl d thel hdindiegghenber
3 holding the foregoing liquid accurmul ati ng menber 2 is constructed with

t heSquadh Ayt aFC Jég@%pﬁlﬂf@b?@sﬁ eﬁ\%eeﬂ%rﬁ%‘am’aﬂlt:ﬁéegu%@e egch he

porous fji.lm5 by ap adhesive, 60 he recenpt nbe Qrd . ) .7
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openi ng and cl osing, and a connecting nember 9 connecting the I1d 8 and the
r ecept afleh reddisrotthedheo sthid ticthe Qapprid raid barexaded Lasfednily wvidie

pl ate 25 nenber of PET having an appropriate rigidity and thickness, pro j
ecti ng te ventilyef pomavre Hivkous Withrst famning fnemeexwiingapgriddiaangul ar
openi ng, portion 6a for exposing the porous_film6 housed therein. It should
beLfot IETRLES A CRRESSTSE o UART Aot MRS FHEeR  SREPaCrd ool 1auidl 75 mm
in the i he C ~ 7 1s
for mea Srray ARl ShICRe) ety oo AP R R

t r anspaygLi et S BB culrdERRr €0t i FrEGh1akaaly havinoniha ckraassrelr abowthd . 2
mm A franme ( flange ) formconnecting portion 7 projected along the

openi nepmion tednpredueltdédechotfrei lonero s utisperoion hef dihd ddepdEidwmear t i ng

frame . By this , the liquid transfer menber 2 ~.s received within a
recept dhe SBREECEOIdthdyPeRRUFedddid ARRIMDEFaISERTTART -sur f ace

culBoce of 110 Fre atharhRRd el ARrERE B iR B SRR AR LB ot
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nunmeral 6b denotes the en ofm ng the opening portion 6a Ol
sur f acei s it drhidgelll anNeNSme 1§)dwhbA et £rEditife d WEERIF SmdeDeh &SF &he
recessed portion fornmed in each end face 6b for facilitating taking out of
t he prilktqwidragcumilasingdnenbeics biye poeoesging pbet ifdbreals Hwdy, a
manuf act ur i ng process, of the ljiquid transfBr device constructed as set

forth SBHVRPAREAYeEetRPsEReSEPGEYRePeEBRALGULE aFGUMLating mesbens,e
d i 60..J | b f f 6
o2 tio Cahsel BBt a6 8k Be° MR fia | TGRLE Actuhiidng "o

SuUppor mdibé 8N sbdhs BigRelafay cause communication of liquid even in

non-transferring state and thereby possibly cause local
concentration of the liquid. Therefore, particularly depending
upon the thickness of the partitioning wall 7b determined so
25 that the liquid does not communicate during non-transferring
state and the 1liquid is communicated by depression via the porous
£ilm or transfer film upon transferring, the finishing accuracy
is determined so that a length of burr is less than or egual
to the thickness of the partitioning wall even though burr is

30 produced.



on the surface of the porous film5 (having dinension of i.68 nmx 12 6 mm
Xx 0. 08 mm) ( see Figs . 11A 11B and 11C ) . Next , the porous film5
fixed on the surface supporting frame 6 is fitted on the surface of the

l'i quid accurul ati ng nmenber ( having di mension 25 of 178 nmx 130 nmx 4.0
mm 4 with the enbedded col ored nenber 90. Then, these three nenbers are
housed within the receptacle nenber 7. Here, the bottom surface of the
surface supporting frane 6 and a matiR§ portion 7a of the receptacle nenber

7 are fitted j o : Hg¥ [Wy1) for. 30 a
portion of the quhgdra[a}ﬁgﬁﬁcg?&%rgﬁlbngy %o?? Esoélf}a!a e&é:go&nl-%été:{a n?ea eg E%'-gé44
porti omawin§rmwd ¢onservetdvr is@t ¢oRAY B veP NI beAdhiistish sRaleh t ube
connected to a predetermined liquid supply source is inserted into the

| i qui d qEfieremceptoi #gg.0 ouRrt HErdtguitthe cadheshivrqued Ascappldtddhgprnrenber
4 . Subsequently, 5 the |liquid supply tube is drawn out fromthe liquid
pouri n@ GPERtHED 8id the Rekkom susfaget iodh thihsunfmeet suprpers frame

predet erm ned vacuum source_ i s inserted . to discharge inside . air . At a
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by t he scqiHe¢1 hgd a3 hRels W cHsi $evehilied 1% i he d i s &nﬁz PBeeRd gand

wel ded on the |Iower surface of the mating portion 7a of the receptacle
menber 8A ,at8® handt BE) .enNefktseahd porihés )filmhsisfixadnghather sugfeafcd he
liquid transfer device is 1 is conpleted. Next , procedure of transferring

of the SURRPHLEAG: Faamne fi et pfbted oo Ade Isunface dofr thef sepdaatesl v | |

be_ di d.with to,Figs. 12A to . 12D._ At first, th i.nted
o buct B o A RSB  RIPd T (s B g SHalAna] o8 jof Snd s i
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that the print product is In ndi tion where SOl vent an

cont enhoidddi Redhiih REspakt idesSbepiteiily avanpeakede £indHyPeEte
confirmed that the solvent and noisture content in the liquid 25 are

conpl epantyapniagewdlen Theinnkthee ceptegtiaclaymembérel7 .about thirty

m nutes fromconpletion of printing, in_normal case . On the other hand, in
the Iiquid t P85S erthR\RQEtam sREFRCEUPH BReuPFaRES FPHPPRE ting fgame

S0 TS e B S, SR A L P He B e
liquidangd fPined together by heat seal. Thereafter, for the surface
of the porous film 5, the liquid is supplied from the liquid
supply tube connected to the predetermined liquid supply source.
By this, supplied liquid penetrates into respective liquid
20 accumulating members via the porous film 5 and held therein.
Amethod for filling the liquid in the liquid accumulating members
4isnolimited tothemethodof the foregoingexample. Forexample,
before contacting the porous film 5 onto respective liquid
accumulating member 4, the liquid may be directly filled in
25 respective liquid accumulating members 4.

Subsequently, the 1lid 8 is connected to the receptacle
member 7 by the connecting member 9 a which is welded on one
edge of the 1id 8 and welded on the lower surface of the mating
portion 7a of the receptacle member 7 (see Fig. 8G). Thus,

30 manufacturing of the liquid transfer device is completed.



accunul ati ng nmenber 4. Upon initiation of transfer, the lid 8 is opened-te- -
nmount the printed product on the surface (transfer zone) of the porous film
5 exposed fromthe opening portion 6a of the surface supporting frane 6 in

a condition where the surface 5 of the porous filmb5 and the printed

surface are contacted ( see Fig. 12A) . Subsequent7.y, the lid 8 is cl osed
to cover the printed product PM A pallet Sis urged onto the |lid 8 and

reci procally noved for several tines Bd-tightly fitting the printed surface

of the printip roduct PM and. the rgus film?3 . ( see Fig. 12B) . 1o By
a deprégﬁ‘iﬂ’r‘q %ﬂg@lgf‘&ﬁ'\tﬁ?@ ﬁg‘f |£+r%,g gwgopilﬂmna:)accurml ating nenber 4 is
el astically far. r ; 1 L@+ i he

i qui d accuribEban s He sedond HE soq tldn Grale Erp R flent

print ed e RAULE o8l Hor ansEBrid@v PEBaicdandingaiovehe phesehguitvactustl ating
menber 4 and 157the printed surface ( ink receptacle layer ) of the printed

producwiRNl Bdedpscassed With iseperence. toh&Figxuith ftowlléward t he

printing medi um pushed out fromthe liquid accunul ating menber 4 is
resiricted byighe YPoriguR HeRFBeSEiVRalieHe SHORERE & GIRFEFRFELED: 8F he

el i o AR He T B R 1
T ; . _ ] . |
e e AT O S

ace orous film5i1s fl'exib ol ows the

sur f acqeffi dd iRt ad Breduat, BMa Favs, 10hes! afuitbiedsai perspycehver anst
erred over the entire printed surface of the printed product PM In the

first mddivicatthe dfiguid firaisfebodewice, shommnrigr HigpushAoandt AB.| i qui d
in the liquid accunul ati ng menber 4 toward the surface si de_&gri nte
prfuct si defThsy ldiaztd ctHansERE: ASVITE vhdl urt ¥ teddt3cRLHEr afPnd Cnenber

pal ot S0 0 goRaCaRETREwC e PAREHEE e e B RS 22 SO 667 1
Pt e Pragyal B lehiliiing eArhBe1AdyowsE _f% g2 Bnead brodeRicesyl by the

pallet Sin“a sc ng manner~as shown 57in Fig.” 13A, the |iqui

accunmuliatd mer aeFhaigs theand iein easathapshovedi suffgce #8Bthe pmihted: the
liquid held in the Iiquid accunul ating nmenbers 4 to be exuded upwardly,
narel y prodbet s anddhehoilidd ngomeunben B haldimg eheisgrmfementigleedigguid i s

I ded into th b h titioning, | s _7h bet t
i 281 0 oo e AW RriGEFRREBFSMATbET P | ThRCRAGUHACTFRRRES AOMERY thre
i tQt f fd :
ahove, Tha TS e FBEMIFEEaY sHETFE 1108, afGuifl At
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non-transferring state, is exuded upon 15 transfer to fill the gaps between

the |i ;apehgechawliatg ey preadetsriisedas lias fioimywoanduauguadganguiliam on
the surface of the porous filmb5 w thout discontinuity. It should be noted

that aRRBPRSAELBARATRES HPGY) hE1oNGdiit AtEGRAPRIATHY SHERRTS (ATont
reggi resduﬁgge %%rteesrses%r acngasnfdgi ct»Pet g'if&u:?digcgﬁﬂﬁﬁ.ating membexr
for covering the latter.

The liquid accumulating member 4 has substantially uniform
thickness, elasticity and density over the entire region and
has a single layer structure. In this embodiment, a fibrous body

25 1s selected as the liquid accumulating member 4 in consideration
of shelf life. As fibrous body, PP (polypropylene), PET
(polyethyleneterephthalate) or the like may be used. Here, PET
having higher superior foll holding ability 1is selected.

On the other hand, a density of the fibrous body determines

30 large and small of liquid holding ability (capillary force) and



20 to formthe continuous liquid filmon the surface of the porous filmb5.
Therefore, it is desirable that the receptacle nenber 7 holding the liquid
accurul ati ng nenbers ~ nay have a stiffness greater than or equal to a

gi ven value. Wien the liquid is exuded as set forth above, the porous 25
filmb5 is present between the |iquid accunul ati ng nenber 4 and the printed
surface ( ink receptacle layer) of the printed product PM and tho porous
film5 restricts flow out of the |iqui® pushed out fromthe liquid

o oduc ETARTL o encPahdths’ Bherl B8, B, Bl CRACHE B Buald Bie, 0y

for th | Ui &hy5 3- 4 g LS i ded
For the orara ) o e e T b ge

pr esentand) sl Pro Nt @tsehadyet aiduritheeillid @ ispii@ccortaihedpenhersini | m 5
is flexibly follows the surface of the printed product PM 5 Thus, the

| i qui dargd mniriioem gt tamefeerofedl byeidt hraestfiere @s rsleowsuihatabdt Rhe

printed product PM Tt should be agpreci ated that , when the |iquid
acciimuPansit e Ehesf hbergihas g beopppeeryinited #t felpeitededcpraddng

wi t hout__providing t porous filmb5 not as in the fjrst odi ment , | arge
o anoBHOD AN @1 SaNEF i AR g A SetsH AR o thecan be
transf qrred 4 o eghr ifahag, pr o] i I j i DL 0gs t forth
above, 9‘5? erCi saﬁl?ﬁl giBelrjlft Iy c'gn?ggtq%lh% %ﬁ‘g‘%‘;r?ﬁ?gﬁ%@g{ﬁcl’!‘%ﬁﬁ“ﬁgﬁ% ous
film 5prite: ¢d i pibAGcREIE UThéSpos Ll eaRAed ikegnmcheerpbirons bddy of the
printed product PMis tightly fitted on the surface of the porous fi7.mb5
and st sdlee H&&om Hyongidosdinadd x 30 mgui(d.atBmaEf or 4,. (upmn(thiokdl, from
the surface of the Eorous f film5_, af finger is _hooked at_an end portion

of 1? he 34 AP HieRLLY RPLECENdIe densiitgmathéhendipmaps hedyyef) thig this
time , _even. n_lLittle l resen et yeen e _surf.ace su rt frane 6
and ftheS%'pzrés?'l%\gg‘%%g L?C%O?%?'hdeé??ﬁ_ﬁg'—ro érﬁg e(f'nsg})t?éetfﬁrr&u %mﬁﬁgl}n&{:%s'sed
porti ORpRe &Enéb@ﬁséfff & Sﬁmﬁéﬁbnﬁolf\.i/?a'l% @ 10 gas&ly hook the finger to
the end edge of the printed product PM permting snooth renoval of the 25
printed prodoat tBe wittheatithaxadisi tige | pptioysofilinest £ ansbemeduriraae Peree Fi g.

12D). Here, in the first enbodinment, a result of experiments checking
rel ati &idim Faomek onlbh@erestpermidtdngppeopinutid toapessr, Ocveanther abl e

e L s CSIAELLED Ol 6,20, SO LM TS L B
conpl erviierEdgiEPe 16% QO%UBE’J Yof.arl t0 0.4 Pa*s), it is desirable that
pore size formed in the porous f£ilm 5 is in a range of 0.1 to
3 pm, preferably 0.1 to 1 pm, and thickness is 50 to 200pm. It
should be noted that when pore size of the porous £ilm5 is larger,
20 liquid permeability becomes higher. Therefore, if the pore size
becomes too large, exuding amount of the liquid to the surface
of the porous £i1lm 5 from the 1iquid accumulating member 4 becomes
excessive, and if the pore size becomes too small, exuding amount
of the liqguid to the surface side of the porous £ilm 5 becomes
25 too small. In an experiment, an optimal exuding amount could
be obtained when the pore size of the porous film 5 is set at

0.2 pm.

Here, the pore size in this context means that used in the

filter industry, and can be determined by means of test methods

30 such as Bubble Point or Mean Flow Pore Test. Strictly speaking,



the liquid accunul ati ng nmenber 4, and liquid holding ability of the liquid
accumul ata. ng nenber, is shown in the followng table 2. 5 TABLE 2 Density
(g/cc) Transferabl e NunmberInitial Exudi ng AnrountLi quid Hol di ng Ability0.420
t 030t i mesAppropri ateSufficient0.230t 0o50ti nesAppropriateSufficientO . 130 to
70 timesExcessiveSufficient0.06l 00 tinesExcessivelnsufficient As can be
clear fromthe table 2, higher density of the |liquid accunul ating nenber 4
results in higher stiffness to 10 incr¥ase difficulty zn causing elastic

def or ”Bféé’ 1¢d e g.‘g{ésé OméHH%%e)st%v ke @reh U8 1hedimg iyt ivaipy a

caplllary orce hi Accordi ngly, an exuding liquid anount is decreased

accor difpgwbQelr)CFIeag hify 0§ i fieN 3irt YeRfieh b ekiand shawcalmb st sagensabees . On
the other hand, |owering of the density of the liquid 15 accunul ating

nenber'Hnéeva&mm(nfttheapeeeesze(shnernattbﬂ pressrdy inyenjibeels to

| ower the liquid holding ability to increase the exuding |iquid amount upon
t r ansf dpeaspygedhiky drpeRpneift Bubble Point method.

5 On the other hand, making the thickness of the porous film
5 appropriate is important for avoiding occurrence of
irregularity in transfer. Namely, when the porous film 5 is
excessively thin, the porous £ilm becomes less elastic to easily
cause deformation to easily cause transfer irregularity upon

10 transfer to the printing medium. Conversely, when the porous
film is excessively thick, elasticity becomes excessively high
to be hardly deformed tocausedifficultyinflexiblycontacting
over the entire area upon transferring to the printing medium
having bent or irregularity in shape. Even in this case,

15 irregularity in transfer is easily caused. In the experiments,
optimal transfer condition can be obtained without irregularity
in transfer when the thickness of the porous film 5 is set at
80 pm. It should be noted that a relationship of liquid holding
ability of the porous film 5, the liquid accumulating member

20 4 and the printed product is
printed product > porous film > liquid accumulating member.

In the second modification, a colored member (remaining

25 amount detecting body) 90 for monitoring remaining amount of
the liquid is embedded in the liquid accumulating member 4, as
shown in Fig. 9. The colored member 90 is buried in the liquid
accumulating member 4 by forming cut line in the latter. The
colored member 90 is formed from a polypropylene mesh sheet,

30 a sheet formed with apertures, a sheet with slits and so on,



when the density of the liquid accunul ating nenber is |l ess than ar equal to
0. 1 g/cc, the initial exuding anobunt becane excessive. 20 On the other
hand, when the density of the liquid accumul ati ng nenber is |ess than or
equal to 0.06 g/cc, transferable nunber beconmes nore than or equal to
hundred times. However, a sufficient liquid holding ability (capillary
force) cannot be - 49 obtained to nmake the initial |iquid exuding anmount
excessively large. If the liquid trandfer device is tilted even slightly,

the 11 Gt fd @, €9 Sl EOnGRURP obet! GUICRIGEAION 1 RS hdhfrp! T

l'i quid supply i npossi erefore) in the sho odi ment, density of

the |i guittb@GRent| athBJcoEBREend ageeit RasleXt@refal Qilesis{i®On 4¥ i18 ath
Produot after ~,iquid Transfer) Furthernore, for the prznted product

t ransf aémr ed 1omgd tulyinidle dirsttohodbment iof d Heatéxrml ddirecsfien cend ce 1,
a neasurenment test of inage density and an accelerated life test were
per f or P& mpoftkickness .t hdspeeht e thrabeve , Ay Vismhing dhst oglepied

i mage was _printed on a printing medi um havi ng an_ink receptacle | gyer of
b cRidoBEMET S sk AGhaNe: Al [1EBS) i BA-AT B CHHBRIES SHBSngLox,

I nk-j et spr+d . LAt | ned plQv] di ng
2ot CAN R FLux /68 S13Eon s e d onEh I, AR SRRV RY O

i nk 1 eedid pebedre thied i tof s 8898009 Palndrai Ce HoriENaw YR HIS8d qudn t he
printing nediumset forth above, printing was perfornmed using an ink

cont ai dnngheyd RAfid gpeeumd et ing agetiesr by thretheiotleer handf,dsy Foaimdwey t 0
obtain a printed groduct carrying the printed i mage by absorbing coloring

agent s the anlonedreedbeacd Exnam xdliin wheetlbaving anpinzalaty of
PP Sl eL L BULICLIR )y 9 1 9oRlor b Lhe Lk s et ed
o oo TR 48 S0RhSY LrSeds FE0E 57 R LTI LE, S
unsat UaiRmEPAPIAGNIncades NP, Yald @MduTdivY Pofe@dPhatVainused amRRa fat
and oils to transfer 30 over the entire printed surface of the printed
producentpodiment, as a color to be provided for the colored member
90, green is selected. However, the color of the colored member
15 90 canbe selected arbitrary as long as visibility can be ensured.
On the otherhand, the holdingmember 3 holding the foregoing
liguid accumulatingmember 2 is constructedwith the quadrangular
surface supporting frame 6 bonded on the surface of the porous
£ilm5 by an adhesive 60, thereceptacle member (support) 7 serving
20 as a container for receiving the liquid accumulating member 2,
a 1lid 8 for covering an opening portion of the surface supporting
frame 6 for opening and closing, and a connecting member 9
connecting the lid 8 and the receptacle member 7.
The surface supporting frame 6 is formed from the plate
25 member of PET having an appropriate rigidity and thickness,
projecting outwardly from the porous £ilm 5, and is formed with
a quadrangular opening portion 6a for exposing the porous film
6 housed therein. It shouldbenotedthatthicknessof the surface
supporting frame 6 is set at 0.75 mm in the shown embodiment.

30 On the other hand, the receptacle member 7 is formed into a



- 50 liquid transfer device Z CH2-0OCO C ~H3s 5 CH3- CH2- C- CHz- OCO- C~, ~H3s
CHzZ-OCO- G ~I1 ~i 35 It should be noted that respective tests were perforned
under 10 the following conditions. (1) Inage Density Measuring Test The

I mage density WAs neasured by a reflection type photoneter

RD- 91 8(tradenane) avai | abl ef romvacBet h Cor porati on. Measured i mage density
was expressed by OD of black portion of 15 the inmage. ( 2 ) Accelerated
Life Test Using Ozone Weat her Meter (48radenane ) avail able from Suga

Tester | after
exposureI6 gé%{c}(&aé;% %@?Q%%Wg‘m&%‘% ere%ﬂfgilgaérgﬁgﬁg%gg%
derive (\é%rmﬁl‘éﬁé)néﬁh%e(ﬂt )O@mefsare%tah%v@‘ﬂgartmmﬁféﬁ@ dfPatoudt @R 22fnnsr
exposure - OD before exposure]/[CD before ‘exposure]} x 100) for evaluation

of |ighat firastendFlar(Ps ) Resthtcdwniectinagr poettivht 7 Hphejeicteid atlbnd whet ( DE
value in silver 25 halide photograph was neasured. The val ue was about O. 2.
| n conppEning portionDisyweddesbhioa ndwe bhower surface efibbbensurfage 0. 2.

The_image transferred the Liquid by the first enbodiment of the [iquid
tr ahsf SURRRAEENG fEapeed BYedhis ha%ecé#rﬁaﬂébwéaaxﬁfeﬁmm@rybag g Wer

02 oy TREE SN FRIT MO fal Pe S8pBU WM e BY e e88L5RaLRY 1P
member 7 and the surface supporting frame 6 in a condition
impossible to dropout and exposing the surface of the liquid
accumilating member 2 through the opening portion of the surface

10 supportingframe6. Itshouldbenotedthat thereferencenumeral
6b denotes the end face forming the opening portion 6a of the
surface supporting frame 6, and the reference numeral 6c denotes
a recessed portion formed in each end face 6b for facilitating
taking out of the printing medium inserted within the opening

15 portion 6a.

Here, amanufacturing process of the liquid transfer device
constructed as set forth above, will be discussed with reference
to Fig. 11. At first, the adhesive 60 is applied on the bottom
surface of the surface support frame 6 along the opening portion

20 6a. Withtheadhesive 60, the surface supportingframe 6 isbonded
on the surface of the porous film 5 (having dimension of 168
mm X 126 mm X 0.08 mm) (see Figs. 11A, 11B and 11C). Next, the
porous film 5 fixed on the surface supporting frame 6 is fitted
on the surface of the ligquidaccumulatingmember (havingdimension

25 of 178 mm x 130 mm x 4.0 mm) 4 with the embedded colored member
90. Then, these three members are housed within the receptacle
member 7. Here, the bottom surface of the surface supporting
frame 6 and a mating portion 7a of the receptacle member 7 are
fitted and joined together by heat seal. At this timing, for

30 aportionof the quadrangularmatingportion 7a, anon-heat sealed



- 51 causes discoloration under exposure to atnosphere in two to severa
tens years , and the inmage provided protection treatnment by the first
enbodi ment of the liquid transfer device 1 can enjoy the initial inmage
quality over the conparable period as the silver 5 halide photograph. As
set forth above, by providing the foregoing protection treatnent by the
shown enbodi nent of the liquid transfer device 1, the raw i mage can be enj
oyed over a |long period w thout presehte of the protecting nenber, such as

glass or film 10 ruct | f_ i qyi gﬁHEP [ r is First
Enbodi R@rﬁtj)orf\le}(§,%8%c%§ss¢boné§mprg e 3#3%‘%‘? r priéﬁérggﬁgﬁg%ger of

divi sion, di BEn$ieNd SWRELY 'tdBe dddkeSfeliNtol & pi-ddategmiheld Ng guaber
applied to the fP?St enbodﬁ%ent. Figs . fiA and %%% are iIIustratF@ﬁé for
di scusgiupgpaposibutbechiar deiswriséd cindd the dhqun derdmarimgt opénting Moqui d
accunul ating menber 4. A liquid amount to be held by the |iquid holding
nmenber posuchhad ifdurdte thedlignddrgnpunbat iggmenkRerdul SSTR§eARIPILYL i s

Dhet Sl LERI4 T ep Do ksttn 55 dionn plsceron et i Shitndt M abeniRer "
be hel d be._dif.f i d i att

o oPu S ade, The SuE iR Fiht B RREd 1ol (Al Aldd Vaetum

amount hen.d fe ihggﬂe@;ﬁgﬁ%ﬁ?ﬁg&%{sﬁeia%.]:h.angﬁ‘.fja@inﬁ.ry& FRadhAMR] Y I N

a condition where the 1|1 menber 61 1s oriented in a condition
wher e lpongitenli faliudiede Yoasuste (i tRet edctaicn antby . idt dtawat outth&€x@ner al |

| i qui d hol di ng nenber 61 hanged by the wire is dipped in the liquid to
absor b tthee Jiquid pouningnopendngator epresehhedl 3guid phurisigeppeddndiner al
62} However, dependi ng u%on el apsed - 5%_ time, the i Eig hoI%‘ng menber
i s19i vittedre®t oS82l quSHPREINSTE R gi bhes31gn§ a‘%‘h"‘?‘i‘ﬁ‘g 8N &PAERS r egi on
64. A hej Loy | di-ng i . i 2 | pon a
vater RENPBraLE ey, % B EhEobRHBY Y hou TANCIEA A HRNRR O
upon defiSidpe Olid e ¢ BHd deadang WETREH 6A fRE Jbleir buGFAde of LIRSt
forth above, in the attitude where the |longitudinal direction is directed
in themeeringapordtient i7anof Hhd impdap ot tengembeire7 6t the odbern end egi on
not holding the liquid. Fig . 14B shows sim|ar |iquid holding condition,
wher ei S FR-11Ha) d HBMEF namsRetening pf| the L4 R taRGRCT deMigfe 14A
IS gla ed within_a _caontainer containing liquid 66 in the attitude directing
t hé Ioﬁgf%%d?ﬂﬂp1&¢ ion thereof in the vertical direction . Even in this

case , the | hqgui i f : [ j ion
63 and the | Makty REpUstar R el FOR floldl St qu b fie Pt
hol di NG FE@LER SHEKGNEhE el di 98I transis 88| dbRUc88EDTR D 6 ssAaEs &8 with case
of Fig. 14A. In the shown enbodi nent of the present invention, in viewoint
of dif zfercence ttoe Riggi dlBA3| 8ond2®nount dependi ng upon attitude, nunber
of division and respective sizes of the 20 I%g;ig accunulq;ing er 4 are
determined. REAiFStndhe RFIPLERE BROIGFhEoHbEFR A4 QPP Lted (7K 1y
preferr f C i j Lty ot eg| h LQui,gd. ds

Fr Ghor anrethls; TEReRt AL EPtaghy Ky B RO R iR FabSrpsidthe o

transf eyyd nPikbquisd prespndbd. iflets, Nt daSidedi€od OtRatSenkepkagrsd the

product is in a condition where solvent and moisture content

contained in the ink is sufficiently evaporated. It has been
confirmed that the solvent and moisture content in the liquid

25 are completely evaporated from the ink receptacle layer after
about thirtyminutes from completion of printing, in normal case.

On the other hand, in the liquid transfer device 1, the

liquid accumulated in the liquid accumulating member 4 is drawn
toward inside of the pores by the porous £ilm 5 having greater

30 1liquid holding ability (capillary force) than the liquid



25 liquid when the user handles or stores the liquid accumul ati ng nmenber in
certain attitude . In this respect , in the enbodi nent of the present

i nvention, range of size of the liquid accumul ati ng nmenber is determ ned
dependi ng upon water head determ ned by the capillary force of the liquid
accunul ati ng nenber so as not 30 to cause | eakage with holding the liquid

over the entire region - 53 even when the liquid accunul ati ng nenber is
oriented with directing the |ongi tudi r’rél di rection i n t he verti cal
direction Vi t A ¢ é_.,_o nead 1146 tghe

si ze of© 5%‘%%1:1{}&2@%@]0%% %n ﬁgB er n oqgrdans era e number of the

|1 quidyly Bgéh%d %Vm%%ﬂts t‘ﬁ%t AN geperditnenipae shefasi! { 8rahisgerd

accurrul ati on anount of the liquid accunul ati ng nenber 4. Conversely, the
| i qui d Zdhd herf arrligoBeesnEidni Bgexpobed fromythe apenmgapeathmmrﬁmmt
dependi ng upon a design value of the 10 transferable nunber. Here,

det er mofi hhetswriagersupportingsf rameicdincorplatiion Wbﬁﬁ@rt%spﬁﬁa%e

anount correspondrng to the desr n val.ue of the transferable r becones
xS muSFar BT ekt A R e e T

consi adrstr gE Flar%esc'?e"%r Vr?rarrs fP% 33 %%?%ﬁé%??*’%%ﬁé?#? “F 'ys. n
nhon- - U%}&&g@%tmﬂ %gnaslol@@ S 1§h€rbbﬁubﬂtbr’é‘1@éfﬁd deyheerbeipeoerd 1y

mat i ng t ottom surface of the surface supporting frane 6 and the nmating

porti omoire@ffdhasdeeepllatime2Otoetbghtlyandtitding rripet perrtmltyedwsatrm Tn
this portion, the liquid accunul ating nenber 4 is seal ed. However,
practi cef thie paritingiprodyct | Rvand zhe porous Sadm bHeSem Fos- f]MT-’M-B or

the transfer surface and thus, the |iquid cumyl. at,i n nbe exposed
tolPhe at nosfFierd. AGRERSSAQN FRFCR tFTOHet SP ng‘lﬁt I§gqrﬁ i%\ﬂ?f‘gr devi ce,
it may be & us 5 or
t he traﬁ‘l%?'gr%'zar‘b'figlgteﬁeﬁﬁéir e% ?‘ ‘fjﬁ i.iglb;e?ch%“ &la%%l“frlrl?'%[ } helﬂf r{)ny t he
I qui d holid{ g dBdeic éé‘fbrﬁ\&tf:.'o@{ Oen b advu il bcimiR dd GHdrein is
accunul ati ng menber 4 is basically detern ned depending upon the water head

30 by tpeskedidharyovardetbhe shefaoe e:ildeqyiporind el ug:qmmsme) 50n

Accordingly , in the liquid holding nenber having iven sh ,. the
li qui d Bieuathes banh gaeerneee 8hef ée&mdataéeplae%ﬁgrﬁg o5 etrhé &9 t ude.

15 the printed surface (ink receptacle layer) of the printed product
PM, the porous film 5 is present. The liquid flow toward the
printing medium pushed out from the liquid accumulating member
4 is restricted by the porous film 5 so that the liquid is
transferred to the printing product in just proportion. In the

20 shownembodiment, the liquid accumulatingmember 4 has elasticity
and the porous £ilm 5 has flexibility. Therefore, when bending
or irregularity of shape are present in the printed product PM,
the entire surface of the porous £film 5 is flexibly follows the
surface of the printed product PM. Thus, the liquid is uniformly

25 transferredover theentireprintedsurface of the printedproduct
PM.

In the first modification of the first embodiment, a manner
to push out the liquid in the liquid accumulating member 4 toward
the surface side (printed product side) by elastic deformation

30 when the liquid accumulating member 4 is elastically deformed



Agai n, discussion will be given with reference to Figs. 5 14A and 14B . Fig
14A shows hol di ng amount when the liquid holding nmenber 61 is hanged by

the wire , nanely the liquid holding nenber 61 is oriented with directing

the longitudinal direction in the vertical direction. At first, the \Wole

| i qui d hol di ng nmenber 61 hanged by the wire is dipped in the liquid to be

in the condition to indicated by 62. However, as tine el apsed, the region

63 100 holding the liquid and a regi-oA%64 only partly holding the liquid

are formed. The hejght the liquid holdin ' j et ef:[ian by the
nater HEXIRTERE bRpR agraan i EeBRe tehab AartbE £ FTT e |

hol di ng snuhere §1,: The aidhin0l theribs edinn £ ipagifferentiated
dependi ng upon density of material of fThe absorbent body. In the case of
PET havi ng deheid thef peinkel groddwet IR gl moam teel ¢ thelPdroms &idnmi n t he
case of PET having density of 0.65 g/cc) the height cari be 70 to 80 nm

Fi g. 14Basidois @epirkssdd by theopalhgtcd it 8 SEULHAEMANIET /& SheWrd
hol di ng nmenper 61 similar. to that shomg in Figi %?A (S placeg Wthin a
condai Ady Kkt al Alng thegdilawid i scepmulpting emneds i T RePBRGSEEE nal

direction thereon in. vertigal directio Even in.this.case,, t iqui d
hol di n&ﬁwé"ﬁ’c?é?“ RAPLES di%gr*ﬁ)tlﬁ%s i?ﬁ?dt%& ?‘ﬁ&lﬁegf%g £3°the ?ﬁ‘glﬁl:&gui d
not hol_dgi i i BT i i i ng
the 11 o qebeEEAHbder s 10 SBR S dtla bfarady e, RS ErfpRE FReE
forth Yovhe pOLohisqEilim®] dintg thendane Gliney ther Inithddrbyiadsdéxwded
partly holding the liquid so that, In the condition exposed to the

at nosphark thieespiagei abeunrihe pamiditd guing wald g égikeiteacnthe ddruid
Particularly,_in_.the liquid - 55  accunyl ati ng nmepber .~ useq.in the first
enﬁemlﬁﬁﬁu¥U%FtF§9p&&ﬂ ¥§t%)QRa§&£$ed e%ahg?%dfgﬂu?ﬂe &ﬁﬂﬁP@H&hWhere
t he por i I Ce.J t kn ri idionefor
exanpl é‘sﬁ%&e_}r%ng%? édf%w&f rt_eocsz'tg%?ﬁ %#?‘?’lggl ?EUF gagé%@atfla%ggngehbe%rs 54
is dirededebPrhh8piid, 0fle di{§6180Re 1N i8U&ACH id eakeapudbtihy
l'iquid can be caused fromthe porous film5 or transter surface, From such
a Vi ewpmther 8|4 e idibwth epenain ideet 1 ng wic-a¢hartui atting adedesn ¢ 1tionubiel used
in the first enbodinent are lo determned. Nanely, it is not desirable to
cause |aefupelatinganeners Atingngn atransfFerindsthitoui 4s £8ued Moy
megper [in hapdling_Qr .sforing b he usgr. -Accordi nal t.he. 11 qui

et Bl TR RE A I bhe ke PrtvRen Fhed it rmtde s frubers

| nventipnsd akesyan sy o&ﬁﬁﬁoﬁgqgig;mh%m!& V‘tﬂ%%‘ﬁrféﬁ%‘ o ltgakage
as exposed to the atnosphere Instea t he maxi num absorbi ng anount of the
| i qui d peeonyl 8L Lmg sSMREReoWRAs diddemt iRaEeyul af tnghatldnbe hbar)d dilEnsi on

and shape of the liquid accunmul ating menber is deternmined so that the
i ni ti alaperoppiatiengedmmatitonr e§pbhes 1dauidl tawcueelghingl mempenshet

o oL o) e MATDS el e Ol renei on anc shaps ol Lol g
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7 holding the liquild accumulating members 4 may have a stiffness

greater than or equal to a given value.

When the liquid is exuded as set forth above, the porous

25 f£ilm 5 is present between the liquid accumulating member 4 and

the printed surface (ink receptacle layer) of the printed product

PM, and the porous film 5 restricts flow out of the liguid pushed

out from the liquid accumulating member 4 so that the liquid

may be transferred to the printed product just in proportion.

30 Furthermore, since elasticity is provided for the liquid



shape are selected so that the anount of the | ~. quid to be held w thout
causi ng | eakage when the porous film5 or transfer surface is not oriented
hori zontally, for exanple, even when a primary surface or the | ongitudinal
direction of the liquid accurmulating 30 nmenber is oriented i.n the vertical
di rection. - 56 Furthernore, upon determning the dinension and shape
for corresponding to the predeterm ned transferable nunber and for avoiding
| eakage at any attitude, the followind’matters are considered. 5 Again,
referri i s e . of j irn@H

l'i qui dh%%é%@rlur%??‘%é%r%%’ﬁggp ﬁégsgi%?gng%gﬁgﬁit%@}ait%@?%an aé&‘? rJr:eéndsLleon S1
of theghinany eredehl 4gebeia MY Chrt mer@rgluutaa_q%wﬁcgnaﬁem&@t PFefent
surrounded by the surface supporting frane 6. re, it 1s considered to

mat ch Wef hh&Opdiintesi produttrelM, thet ektizdecousfradet bfnthdgyerdhe Filnre
upper surface of the liquid accumul ati ng nmenber 4 becones the transfer
sur f ac®. LigoviElexibly & s oheasurfaceded rigie tpaibsiedapireoduaitbdi. t he

t hi ckness of the |iquid accunul atj n% nmenber 4 has to be increased
[

cor? espoms ngPe L8 dets UpAGATREY Thansexced pyanthgentire grinted
transferahl e nupghe SQ..t.d he_ | i.qui.d cunul ati ng nmenber 4 may
appropgpﬁeﬁﬁgc%séh& g’é{%ngé%éefﬁ%:ﬁgg# n Pﬁﬁ downward direction by depression
force exerteqtbnouih BOBpRAdStatea Fih Y pRLASIAE 19 dREC RIIE A4 aui d
accurul ated i1 n the i qui dpg)?currual at?ng mmer%?%%qge%ﬁﬁggﬁurlﬁfgto
the prinkinfskpuodretdinesppyopohebete@dwWith) tisé Ppriimnte@Priddict weaassitvel y

i ncreasing of the thickness of the liquid accunul ating nenber 4 is

consi dprey iditeg it perous £éfler & noh ashdnstiverf lardb embodinenhs tleahof

di rension in the_thickness direction of the_liquid accumul ati ng nmenber 25

4,19 hfeam':am‘a Afc ddiaitid PiFhRaut fhom ftﬁ'teniéiqél&daé‘cf’&%l‘z% maRP s 1 ed
a mons togarnbBhERERs R 1 188 BT 1R Btehle b bl st e e

the |iguighm@gcumul ating member 4 in the first enbodi ment holds the |iquid
even outside 30 portion (peripheral portion) of a substantially quadratic
pole - 57 Asxtswidifgrthr abglve haftenséafficifentd yarcbrt peojiagt ithe of t he
transfer surface on the bottomsurface. It should be noted that while
consi d®TdikRA | Brgivet 3t amethegnpgons &idgn dbi | thy prinsing mgdidm
accunul.,ati_n rrenae 54 .in the fore oﬁg construction, the porous filmb5
rrﬂjyéjal 5 HLYHTES aIﬁFPF'altbef OV ore, the BEiRted REOFHALENSinount
corres ' t desi t r.an %e n r ré(rj t.he
Cenc Ry 21 RSl b Rt B, WSISLOBL ST I AR, e
det er mepRG-bh byl @kE88st RS b @M dliquid. Therefore, upon removal from
the surface of the porous film 5, a finger is hooked at an end
portion of the printed product PM to peel off from the end (Fig.
20 12C). At this time, even when 1little gap is present between the
surface support frame 6 and the printed product, the finger may
be inserted through the recessed portion 6c of the surface
supporting frame 6 to easily hook the finger to the end edge
of the printed product PM, permiting smooth removal of the
25 printed product PMwithout causing injury of the transfer surface
(see Fig. 12D).
Here, in the first embodiment, a result of experiments
checking relationship between number of times of appropriate
transfer (transferable number), the condition of the liquid

30 exuded from the liquid accumulating member 4 in the initial



| 0 hol di ng anpbunt into consideration when the |ongitudinal direction of the
porous filmb5 is oriented in the vertical direction. On the other hand, in
consideration of the size, cost and so on of the entire liquid transfer
device 1 set forth above, 15 anmobunt of the liquid to be stored in the
l'iquid accunul ating nenber 4 has a given |imt Associating with this ,
there is a given limt even for the transferable nunber of the liquid to
the transfer object. It should be noté§ that, in the shown enbodi ment, for
the prigyredipiefULhmaliRedlFare ey éempq%itorzaflﬁﬂetiir@ﬁlafsﬁwy?%r
transfer can be perforned at the maxinmim In this case, it is qui

i nconvertientifod dt hecumearl abingomembetrha ,r enad niigubdonolding iy d in
the liquid accunmul ating menber 4. Particularly, since the liquidis

basi cald® thendpamnds adquekbat dngemembierulis feowheinsshet ¢ o8 etk
mhether tr nsfer is certainly performed or not by view ng the printed
product efdct, it is possible that the liquid transfer operation is

per orned desplte of the fact that the liquid is not remained in the liquid
acclnul ating nenber 4. In viewof this, the liquid transfer device 1
accorthgBﬁﬁ 50 t he present invention is provided with the col ored nenber
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t he surface supporting frane 6) Ther ef or e, the user may observe the

col ored nenber_ 90 frontbﬂck iﬁrfac srde f the gﬁrd transfer device 1

t hr ough t he R RGcFLS &Py 1-'t § |%]urlt‘:ll eantrREity 4. As
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col ored nenber 90 may not serve as hindrance for flow 25 of 'the Irqurd from
the |i duzdgaemmnm) &t mgkeeatldnguti d holldd rmrpebdd iftiy BySe ddpiKlatgEdressi bl e
to enbed the col ored nenber 90 to overlap with the porous filmb5 ( transfer
zone ) HH@RREd (ASRPTAANGISNI AN R¥EABNI6A1IABIG MmoYnt hiscdkoreaseshber 90
e addSt Rl f" E8M AR LR Herd Oy 0 F %tnd FLGL0 s coumI S ng
member. On the other hand, lowering of the density of the liquid

15 accumulating member makes easier to cause elastic deformation

(easiertosqueeze) tolowerthe liquidholdingabilityto increase
the exuding liquid amount upon transfer. By this experiments,
when the density of the liquid accumulating member is less than
or equal to0.1g/cc, theinitial exuding amount became excessive.
20 On the other hand, when the density of the liquid accumulating
member is less than or equal to 0.06 g/cc, transferable number

becomes more than or equal to hundred times. However, a

sufficlent liguid holding ability (capillary force) cannot be



- 59 formthe receptacle nenber 7 froma transparent nenber. On the other
hand, with the foregoing liquid transfer device 1, for the printed product
of post card size, about 130 times of liquid transfer can be perforned at
t he maxi nrum However, 5 the shown enbodi nent of the liquid transfer device
7. is designed so that the colored nmenber 90 becones invisible through the
| i quid accumul ating nmenber 4 and the receptacle nenber 7 when about 100
times of liquid transfer is conpleted4n-consideration of the user not

brovi aontatPenife ke the TRLER AP AbY A Rl NG bbb RERAS Yy
rel ationship bef etff?M&ﬁ, faﬂgkteirolae%fié § LAy ek 19¢Ang, t he

remai ni'ng anobunt of the Frquid n the I'iquid accumul ati ng menber ~ ray be
adj ust ethdy A\aivd B ohis dobwiwArdl P aicBhueke Uephl @dnddeteakavadtommdias 90
in the liquid accunul ating nmenber 4. In the shown enbodi nent, under

char actwritorws ldguiik supply dwpossitileabovihexsfirifei ohn ther shostt i ve
menbers , i, a . material , dipensiqgn and so forth, the colored nmenber 90
becBneLHRRAIMERE .t KiSHHHEY het| F6i &1561%%‘94—%51%%’6‘8%“ Tadd SfF
recept ac11'e ngn‘gzrc 7 when about 100 tines of liquid transfer is conpleted
when t K& c%r r fenber 90 is enbedded at substanti all y center (at a height

posi ti O(Tgsﬂnfﬁkoﬁfihﬂ?@tfﬁﬁhuh% fafﬁéleixgﬂguﬂar@eahg&e&f) the Iiquid

accurul ati ng nenber 4 of 4 mmthick. 25 As Set fort in‘the liquid
transfer devimgrdhetfperdi Foruptie YL dtedspioduon tabhereirrid®e liquid
accunul ati ng nenber 4 variable associating with increasing of nunber of

ti mes &y | thei Fimsinsfepodiment off ddvedi tignidf travsEeirodsayvimsber 80 via
the liquid accunul ati ng nepher 4 is varied. Therefore, the user. ma
botPor HaBaE PIRSEat agte PR AORGS: GBS JE s ot e Lo od ke d R bduct
PM wi t i the liquid remaining anount of the liquid
accurrulh"éﬁ%%%%g’ r “ As aresult , with the liquid transfer device 1,

the l'iquid cam baiceiledity ,Vt@l%d?ﬁﬂhftgﬁnbi‘ohh@%%ﬁrvﬂ%ﬁCh_ bhe tigriipiti ¢

product to inprove durability of the 5 Tnage with maintaining inmage texture
of the image, wasdtinstednohia gatirytimgy modiworhewni egem iimi recsptiacle
operation. (Second Enbodi nent) Next , the second enbodi nent of the liquid

t r ansf ekayieyie PERwHiReenmyg tecus hag fe dak- il PRLndeWBIF 838 By Sanmed

W 'ig 1011‘r1c(:af earserall%ei}l?{-lgjegcs 'pr]i% etro, %Pa ul'.steds'.hoxlsdati>er:jL’]r(1:)'lt:fr(iigtnt]ea illnlnt(eone

prepared by providing a reflection layer (about 15 ym thick layer
of BaSO;) and a 30 pm thick ink receptacle layer formed of

pseudoboehmite alumina, was used. On the printing medium set
forth above, printing was performed using an ink containing dye

20 type coloring agents by the printer set forth above to obtain
aprintedproduct carryingthe printedimagebyabsorbingcoloring
agents in the ink receptacle layer containing alumina. In the
ink receptacle layer after printing, void to absorb the liquid
was remained.

25 On the other hand, as an image protecting liquid,
transparent and odorless fatty acid ester (tri-iso-stearic acid
trimethylol propane expressed by the following Fformula,
viscosity : 200 Cassette) removed unsaturated component causing
yellow-tinging and odor, was used among fat and oils to transfer

30 over the entire printed surface of the printed product by the



conponents to those discussed in connection with the first enbodi nent wll
be identified by |like reference nunerals, and discussion for such common
conponents will be elimnated for avoiding redundant disclosure for keeping
the disclosure sinple 15 enough to facilitate clear understanding of the
present invention. The second enbodi ment of the liquid transfer device 20
is constructed with the liquid transfer nenber 22 accumulating a liquid
four enhancing durability of a printe¥f product and 20 transferring the
l'iquid e | S f the printed product, and the hol ding
nenberlﬁguﬁglJﬁﬁgﬂ%ﬁgFrgé%?ggégﬁe of the liquid transfer menber 22
simlarly to the first enbodinent of the liquid transfer device 1. It
shoul d be noted that while the liquid accumul ati ng nmenber in the first
enbodi ment has a 25 gHygbeok@ysstructure, the shown enbodi ment of the

i quid accunul ati ng nenber 24 has a structure of plurality of layers ( two
layers ) having nutudlly different liquid holding ability (capiliary force)
as shown in Figs. 16 ,q%28<§ﬁd 1'7. Nanely, as shown in Fig. 16B, the

| i qui d accunﬂiaﬁnﬁg‘ : FOK-Fwdsa so | ow densi ty layer 24a formed froma
sheet form nenber hajing - 61 relatively low density (0.065 g/cc) and a
hi gh density |ayer 24b formed froma sheet form nenber fitted on a (upper)
surface of the | ow depsibro-@yeH,24a and having relatively high density (
0. 2 g/cc) . On the other hand, a dinension of the |ow density 5 | ayer 24a
is thicker than the high density |ayer 24b and has greater area. Here, the
di nension (longitudinal dinmension x |ateral dinmension x thickness of the
| ow dendtt ghpaydr bpqnoted rhatnresPer e tests wake ReFhraned &Bn (

| ongi t udi nal .dj mepsion x .lateral dinension x thickness ) of the high
déHgit§ Fh%%ﬂﬁéﬁﬁﬁﬁg FERESO M- 106 nmmx 1.5 nm A surface (upper surface)
of the(h5qﬁﬁ%éﬁg@gﬁ%gkynﬂég§ﬁ¥§n34Té§tcovgred with a porous film25. Wth

t he porous he liquid accurul ati ng nmenber 24 ( 24a, 24b ) ,

liquid transtre maidyRy EensityowasdmeBzaimeal dus 4itafPBcitdohortayre fromt he
material 15 simlar to that of the porous filmb5 discussed in connection
with tphotiomatenBbdidddn( tradraaper) dret habtedeopfacBatBCAOmOTREHR - fi | m

25 is secured to the bottomsurface (| ower surface fot uadr angul.ar
surfac§QQﬁH£ﬁ4i¥EF$?dﬂ%n%l Xfﬂﬁﬁgeﬁﬁﬁﬁﬁﬁegfg?héﬁﬁgfg%hﬁgﬁéﬁﬁgglﬁg °Tn the
ot her h@ggjébthe hol di ng menber 20 receiving the liquid transfer nenber 22
in udg 2 WG At plate 27 having a predeterm ned thickness ( 1. 5 nm

secur eq 3 Q-ONersdga ofi fdhersdi face supporting frane 6. Furthernore, in
the holding nenber 13, simlar to the first enbodi nent, the surface

supporting fusimdgpzbhe WeathkracMetrenberadename )l avallabie £5omodmgat i ng
menber and so forth are a.ncluded. Wth _such hol di.ng nenber the liquid

13
t r ansf Teskawm abyshikip&aigha netmagendensdiys e 4 ofPRuralve) sHas d be

roLe, bRl APEeRSERPY SR YlBilny i KT MG PREDIA0 Aidboteta of
theo POLRUS HhhBLBZchERPPE8Five variation rate of OD before and after
exposure (AE = {[OD after exposure - OD before exposure]/[OD
before exposurel])} x 100) for evaluation of light fastness.
(3) Result
For comparisonwith the first embodiment, AE value in silver
25 halide photograph was measured. The value was about 0.2. 1In
contrast to this, AE value obtained by the first embodiment was
0.2. The image transferred the liquid by the first embodiment
of the liquid transfer dévice 1l is predicted to have comparable
durability as silver halide photograph under exposure to

30 atmosphere. This indicates that the silver halide photograph



- 62 for allowing the porous film25 and the high density |layer 24b to
project upwardly fromthe surface of the surface supporting frane 6 to form
the transfer zone. Then, the printed product PMis nounted on the surface
of the porous film25 projecting 5 upwardly. The contact plate 27 ~. s used
for positioning of the printed product PMwhen the printed product is
nmounted on the transfer zone. The contact plate 27 is forned with a
recessed portion 27a for facilitatiﬁgs%éhnval of the printed product. A

first gpdibisCai Q8 Pbrhhe eGRidb L bedbERPE s B HO-OY1i8MRGEdIRY the
col ored rrenber]( remal ni ng anount detecting body ) 90 in the liquid
accunusaver@ Ireeney yé4risor amantherintggé e o eidée @ipip teetdén of rédemenqui d
simlarly to the second nodification of the first enbodi nent, as shown in
Fi gs. bgAhd S net entbodimenheot ithg Yignadsteangéeirc@evicetheanotniey
menber 15 90 is sandw ched between the | ow densiiy | ayer, 24a_and ‘ihe hi gh

densi t {hpayitdap image suajld Hppred the Fompanhahtf Pesaod 38 the St t¥ekenber

90 j s edded .in the_liquid accurmul ati ng nmenber 24 for overlapping with
th poﬁggg' I%%t?g?aﬁ’bf'er zone) exposed fromthe opening portion 6a as

vi ewed from gj ( =L ac 03;.59@91? [ f : S ol ored
menber 90 isA{S/?%%vE rg%%%ﬁqééf&{ﬁ%trans grﬂg%rﬁra Sl gllz%ﬁ%%egggggt acle
nenber £ feaRshete yoWhéeBhok bRYOLifRrt o tH@xu%ﬁmcueangﬂew dévieegi ven
for procedure in nmanufacturing of the second enbodi nent of the |iquid

t ransf ¢, td%e dew twage oan be ehgogrdetear B png pekitad #Q@Ghout pheésenase, at
first , the surface supporting frame 6 , the porous film 25 and the high
densi t 9f| Hhe prptarEipge pramher At $efFhc8FePLFFS RF fikdBce of the high

d ity.layer 24b. wt he p fi 25 he. hi.ah NSty 4l [

calor ehcrPetdetiSh skt A RpR AL Sub Tt ng udfodeth FREBEHAR U ERE) ) .
of the surfaggxsuPRAddi®sion @311f 'b%”%iﬁqén SE6r FpPe Fertdt mibé&ndo£00)
Then, the peripheral edge of the porous film25 project~ ng dowmwardly from
t he sudfi®dsitppaimens isRshapsokbealie Alikegof theoDiqiung grxtmabatangf the
surface supporting frame 6. A bent portion is bonded to the 5 surface
suppornempeint appbied iohddiev£ Host Fembadimend. . t he contact plate 27 is

bonded th f ft f t] f 6 Fi g..20D).
Furt her mor o, FLABse LiBuPTb 98 815 1335 A it e £ F 47365168 PRE b

d it 4 -Ghi t I ‘Eig . 19 but
ng{bs'shé&ﬁ%q%é?ﬁﬁ%gsﬁgggoﬁ)l% %ﬁ?ﬁlgegﬁléggqﬁrggﬁé 3%9%%181:; gltﬁlhgn recei \ljed

Wi t hi ngtbemaceaPi Rg! Refidiera 7 . Them the bottom surface of the surface
supporting frane 6 and the nmating portion 7a of the receptacle nenber 7 are

overlaid w th kaghidf heowarnd twricedelyd faatttsedlidwadingldiegl meubdrpouri ng
opening 15 (see Fig. 20F). In the second enbodinment, the internal depth of
t he r eEBftad@% fippHers7bpdysetfAEHiRG 2then 1BJuiHe S WBHA €5R9 OREBBRE ng of

t he surface.,supporiing. frane .6 and the npting partion 7a,,ihe | ow density
ayer 2435 DGR LL00aeaung dieer CuaBes " B6B5 a0 Gt b 1Ay EBsE&uent 1y,
sizg | apbrh@idir ¥l r$h MROUIRI o the 1iquid holding member having

a given shape, the liquid amount to be held may be differentiated

depending upon the attitude thereof. Figs. 14A and 14B show
this condition.
Fig. 14A shows a holding amount when the liquid holding
25 member 61 is hanged by a wire, namely in a condition where the
liquid holding member 61 is oriented in a condition where
longitudinal direction is directed vertically. At first, the
overall liquid holding member 61 hanged by the wire is dipped
in the liquid to absorb the liquid in a condition as represented

30 by the reference numeral 62. However, depending upon elapsed



pouring of the liqua~d into the liquid accunul ati ng nenber 24 and

di scharging of internal air are perforned using the |iquid pouring opening)
After discharging air, the liquid pouring opening is closed by heat seal.
Finally, the lid 8 is connected 25 to the receptacle nenber 7 via the
connecting nmenber 9 to conplete the liquid transfer device 20 (see Fig.
20G. On the other hand, Figs. 21A and,21B are illustrations show ng the
second nodi fication of the second enboéinent of the liquid transfer device

accor digRghd O thie 18RS hollaMery inembdr s @0v24d4di tnbopeligedid heldiag
showi ng a construction of the second - 64 nodification of the second

enbodi FRRficd §Meandcu-nontlhgeidrhddding regidrritg. AlBeight efodde
section of the liquid transfer device shown in Fig. 21A. The second

modi f i ddidwind diolfdngeregdamidctiifefiettriired AehENGLiPEaHPrDy S¥PTET i s
constructed with the _l.iquid transfer .menber accunul ati e-Liquid.for

i npr ovFRH A B FPPQ-ldfa%ﬁﬁ%q:’?Fefgé"h&fdf HE ph ﬁ?ﬁﬁnﬁ?géﬁﬁlgn?ﬁaﬁ%btg#gqﬁlﬁodi ng
menper . fo | di gt | L\ GHigh A ghall racHRFRer . The
frg%t g@#%r(ye)%nd%{\g%pgef %éga&@%?rig%t %élmf\eqn{l}lb aéglcurrul ating rrer(r:ber 4 1o

di vi ded d 4o SE¥rthadi RS, aie ehvered inddaviporeushti [Long.i tikinpmt ous
film5 and respective fractions of the liquid accunul ati ngnenber 4 formthe
| i qui d direst tonedserdiféetedr hns thiel mexticdbrdbdettdont hdhe igeid
material as the porous filmb5 discussed in connection with the first

enbodi hevitdimgemeBbear iGdhean fsum itdhe greghenpaebuboldingsthe ddaWd on t he

frams 6 by adibi VeiD Gha¥e SHEWSFoU ARG PBRATRS, RPRCEHE B NP o ¢
rame y a 1 vers , eni ng rtion
of . t.he ,surf.ace sup L r 6151 s i L G G320,
ac%hrrultg}? n%‘?t%rlwgeg%thé'gl e?nee%yptshle s)&cﬁlo%és%fl %}gta%gﬁ)l%%gﬁ g‘dl?és)o ]i4hz}31t t he

upper si¥ pacRsed haredin BiyoRf 8i Rek doweadhynhrigrihe e hadee aft thitaadar f ace
supporting frane 6 . Then, the printed product is nmounted on the surface of

t he pordimsectimgs tivejleenghtudpnaddidirerntierast otkereat oigetheo R I9a bt e
Dlatc BATEcHion dehveh thETd FAER - SdppoLaRAg 19 LHErmemes bhh L ot cd
et R CERRC B Mo R Rnba B &7 4l €89 RibudlohB ho ST O
CXA5el LA GpBRL SSAUTAOYY, ECKRS S Syl B CREONG Aghdh cRng e
ligquid and holding becomes the same as the case of Fig. 14A.

In the shown embodiment of the present invention, in
viewpoint of difference of the liquid holding amount depending
upon attitude, number of division and respective sizes of the

20 liguid accumulatingmember 4 are determined. Namely, the liquid
accumulating member 4 is, at f£irst, not preferred for causing
irregularity in the region where the liquid is transferred for
presence of region not holding the liquid, upon transferring
liguid. Secondly, it is not desirable to cause leakage of the

25 1liquid when the user handles or stores the liquid accumulating
member in certain attitude. In this respect, in the embodiment
of the present invention, range of size of the liquid accumulating
member is determined depending upon water head determined by

the capillary force of the liquid accumulating member so as not

30 +to cause leakage with holding the liquid over the entire region



The surface supporting frane 6, the porous film5 and the liquid

accunul ati ng nenber 4 divided into six fractions are prepared. After
covering the surface of the six fractions of 5 the Iiquid accunul ating
menber 4 with tl~e porous filmb5, the liquid accunul ati ng nenber 4 covered
with the porous filmb5 is inserted into the opening portion 6a of the
surface supporting frame 6 . Then ) the peripheral edge of the porous film
5 proj ecting downwardly fromthe suf face supporting frane 6 is bent al ong
1o the QpoRi PHeRORHOM fPu Pl hBeuRIfA0E & URGAbEENY sf LaRifted AvDER!
portion is bonded to the surface supporting frane 6 by adhesive 6 0 .

Furt heratrectihlyetheortarngiphdinad direschdedeiindrhé kerdiirdasl diafedtieomsur f ace
supporting frane 6. Next , the respective of the foregoing nmenbers are

pl aced Titemn nHmbesc afl atielsbabeds7 sedankad asmnPsderhip readdans iche

di vided fractions of the |iquid accunul ati ngnmenber 4 are received within

r ecept att & cRENBACYR 1 9icB3PASthe recept acl e menber 7 by partitioning

wal Ls 71. The, bottom surface of the sucface.supporting fr .and t he

mat Prg port | O e nREBREn SRy TERBEF 035545 MREHsn e ERB JaHid
Subsequerhhyres Hbi ke Qst&@téhﬁihea@géﬁa@h& 1HBHZE b SiBUPRAL %qhﬁ& he

| i quid accunmul ating nenber 4. Finally, The |1d 8 1s connected to the

r ecept anteunalbeidyy difieusbno€citheg nvfhiad decenulhttiagraeadiset u4i ng of the
liquid transfer device . 25 Even in the second enbodi nent of the liquid

t r ansf €forfeereelyn &oesdaginial ias ther liguid gissnulat bpgregmbered amaint of
liquid_can be transferred to the cﬁ)rint ¢d product b yite sinple operation
as sholf idcergulaied dn sfgunt, depending uppa Bofyi&%&qﬂ} MRe ofthRed by

PG s iotiivEatanas ARRRE DHehd v GEkShn R Rl Bhe arlehlakacoP A
cl osed 189¢h { 8ea BELMIAG TR e Sr %QPth?ﬁ?@QIﬂceO:ém%%Yﬁ{ o rr Bt d 9y Ao t he

lid 8 by the pallet S. Again, by opening the Ii1d 8 again, the printed
productthe @esligth ofdludicoPothas tibannferatll ¢ snaaberebecaadigax2ah. 5 I n
such a liquid transfer operation, by applying depression force by the

pal | et @)serkingwapasity | therlmai¢adayy bk tes sianber mesbe E wmed i ¢
deforn:ajtgi}tgn in_greater, magnitude than that of the high density layer 24b to
exude ¢ i VAP MO fet2fount of liquid held therein by el astic deformation

toygrd the s o si,d lﬁ]})fési 14 | iquy d L r.am.t he | ow
de‘sr‘%/gi ty | ayelr!HZv?léj?%’ s%%kgg(aby the’ h?rg%e%lggﬁgl t%%%(yz‘ig"%é’% i greater
l'i qui d dmislidgrabi tid Yod cepbtbar vrf arefspdieeguskedalridiy 46cfedite the
porous film 25 having higher liquid holding ability than that of the high
densi t yaxbieu2an 1y inmch fusecond il it ahf =0 de .a. Therhighd tednsgert e t he
exudi ng, anpunt ,toward outside is restricted by the porous film25 , to the
ink re ‘f’a‘E'FelFa%ﬂé’lr"lﬁd e prFargd theodntitomsaetfacs, ph e surfiage t he

second ' h i d is | . 24k, an e | ow densi

| ayer 24 %g?ggd%%&% %Zgn e%gﬁetgl gééllyq F%\é:%lé)enzg é’%dttgla?vfﬁé:elpgﬁﬁf% qui d
hobdi ngnetibétt y) ante ljl@:rin\ﬁ!rfbeQ:Hé}ntﬁ'% higtl Se8§CUNehathiS FRHSor?4 tid1e
liquid can be snoothly fed toward the porous film25 . AcCordingly, even

wi t houtliappl ¢i agecimndea tdeyy emsibex fodeeshrlielfe pHowetved, limprddtiansS er
can be perforned. In other words, when remaining amount 25 of liquid in the
|i qui d et dtal iyt MRY DhowedBrandseyll through the porous £ilm 5

or the transfer surface and thus, the liquid accumulating member
4 is exposed to the atmosphere. Then, in some attitude of the
25 liquid transfer device, it may be possible to cause leakage of
liquid through the porous f£ilm 5 or the transfer surface. The
reason is that a liquid amount to be held by the liquid holding
member, such as fibrous body, forming the liquid accumulating
member 4 is basically determined depending upon the water head

30 by the capillary force of the whole liquid holding member.



smooth liquid transfer can be realized since the |ow density |ayer 24a can
be elastically deforned easily. Thus, transferable nunber can be increased
as conpared with that in the first enbodi nent. Tn experinents,for thefirst
and second enbodi ments 30 of the liquid transfer device 1 and 20 , the
l'iquid was supplied - 67 to establish the sane |iquid accunul ation
anmount) and nunber of tinmes of liquid transfer was counted. As a result,
nunber of times of liquid transfer i-nSé¢he second enbodi nent of the liquid

transfer devjce 20 is _greater th t-hat _achj eve t flk 5 di ment
of t heiﬁq%ﬂﬁ %I“P?iﬁsf LR R R‘%@%&?’%ﬁ‘?"%‘r‘j h%’jt'%‘e gobé‘?%gssﬁ%hel Y,
when a 0 5 (135 | O flg t st,er T i NgeHendihgt
enbodi lr?r:\(:ilt# f%%%%? Btl mastq%fﬂ% ﬁ(%?g %?gnéserdwags possﬁ%ﬁd?ﬁ ?he segond
enbodi Hn Ret BetaihRIe hand, since the low density |ayer 24a easily to
causes €l astic deformation, even when bending or irregularity of shape are
present in tagaim nt@&ilspusdion WYL be ghirms Withnosfewgnoe ot Fégsto the
surface of the printed product nore flexibly to further ensure uniform

li gbi d ¥42enfiddB ] t RimuldAshows bolding appnetwhen thad gt hpdfansng

nmb 15 24 is f d by |aminati. t t. fqr.m. ' tual |
e tanioan S 19 EHoBh e Ty 3%, Honals nd LB FLRS Bl paAp U2 1Y
pr ovi d%f!ifsf 8&%%1&‘3&‘%% ' itng ft‘qéei%n iR i e Lo uinfthe
accunul-at irng menber even w the ngl e member. For exanpl e, by

conpr essd g 8AH desbichdopne aw Fasetsi ddeofyhblle 3iqolid ROlddmgememtbensity
can be differentiated in the single nmenber. Accordingly, depending upon

gann_e{ &t hap@dct‘ayitgt? wﬁ.mtsphm : @ &n the _ﬂg'.qpusist h ttlb[b@ lbt‘tﬁlﬁ)vp?éi F'LPF’_e&ent
ensity in upper and |ower two stages qr, in the alternative, royi de
gr &8i e)r/fitn‘ﬁacggﬁ@i bY €3-asHeweyeFausds ¥ifs ?lﬁﬁ’ée@en%ﬁﬁyrﬁﬂ&rﬂr{ ﬁg Rtﬂg)

f | 25 .t o .t.he back f ide. I ] iqm |
o f et REHIERIAS it 18 HEH ol S opdd TarbLf Doled e T Lmd” | &
densi ti£Sq af §rrad Naigd 2%1;%’% h@fséﬁéﬂﬁ@%&(ﬂ! @Rﬂ”ﬂdixﬁ&”i@giaﬁr g3 tike first

nodi fication of the seco dinment of the liquid transfer device 2D al so

has t haievésneded0 bRenhRr WRtamindad ofitthidlaphl bagy foeceedepeadiagrenber
7 and - 68 the low density |ayer 24a. Then, even in the
shownnowupohidens bhy efidhe ddavist hed diqg sembegoblt i cThatheighkeod ithd d

ufor UL PRUS 1 | S LEFSTERaer. SBBsIhTS PRSh AP AR ST BASETERL
nuhBer T | arepanster o . 82
conai 1195 G FRECATSTE ly: 1L HE SAR IR bt IR T Mn ey iae 2

porous 4 &8 28nanthdith i §iin dBBSbOY tloaiero 2h, asndhbDunthe Ehge oFAHD 24C.
(I't should be noted that the colored nenber 90 is shown as viewed fromthe
transf éraving denSigsy @AA0t 6524Ccc), Aduorhkbghty, can bee 710 qig BQ rmamsf er
device 20, user may nonitor the |iquid remaini ngparmunt in the Liqui,

accumul at i ng Fedibet4B Provhes a1 aTol 1a1Ed BBABIRBoACBLR RO o WRG Jdr%nber
i ki 4 Vet h L RETHTS DAY ik iRt A 8 5 PG
transfefs I d ¥t n BNCoRthPhed C6REH¢hing 1iquid 66 in the attitude
directing the longitudinal direction thereon in vertical
direction. Eveninthiscase, the liquidholdingmember 61 should
form the liquid holding region 63 and the liquid not holding
25 1region 64. The height of the liquid holding region sucking the
liquid and holding becomes the same as the case of Fig. 14A.
As set forth above, the liquid holding member 61 may form
the region 64 only partly holding the liquid so that, 1n the
condition exposed to the atmosphere, the liquid cannot be held

30 in the region 64 may leak. Particularly, in the liquid



can be perfornmed. Therefore, by the liquid transfer device 20, the liquid
can be certainly and uniformy transferred to the printed product to

i nprove durability of the inage with maintaining i mage texture of the

i mage. Also, workability in 20 the liquid transfer operation can be

i nproved significantly. On the other hand, in the first nodification of the
second enbodi nent of the liquid transfer device 20, a rel ationship between
the view condition of the colored nénber 90 and the i qui d remai ni ng anount
0t neablfitl e did 4 TRIEEE n%h & 27 e Shbadimened by 16apysogble

t hi ckness of the |ow density |ayer 24a of the liquid accunmul ati ng nenber
24. Nagel pe ishdral drWardbadi imntheuaden tilte elsretitdie sporcusf filbm
foregoing liquid and the conditions of the quality of material, dinmension
and so5@r tifranesieer shiv€ anenbemnt inddmizerbal opndifstorifogtesgspie30 4 mm
thick can be conpressed into 2 nmthick, the cqlored

. -_69 90
sandwi shed Isngkcerdinall 8iresision 95y Ehe2h2anid @Wqﬁ‘%{iﬁgi PGUPETer 24p

b i nvj.si bl om ei ther.. si des.. of i d
porbuc P i tdefed i the ReRsRean A ke kP ok Tk fR ¥ ghedl Sfolkable .
and thgd QW 09044 | Wb CAPssBOFr&RPhEIpORoRE AROM 519 tiaRsralk

liquid transfer.” It should be noted that , i'n the shown enbodi nent , the
col or egurdes, 90 nay be enbedded within the |iquid accunul ati ng menber 24
so as not to overlap with the porous film5 (transfer zone) exposed from
t he openi ng Poom euda.a 19iegpedntuctsize cddndesbapesefodiheatigidi qui d

Accumul ating Menber) Even for the liquid accunul at.i nsc*:smerge .24 gpgl ied for
the se@SSiBEHRELREMeneF ksithLanisetdapBsthe Fimgsen ?ﬁé'}m?B h8 a

second | ayer 24b_forpming.the,liquid.a Latin 4. _ar
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hol di ng i@Riid t¥+ Ohnihe tilidiide aseupHbal i Bgite s untd1 ReCAGe mebdtiegr at ed
value of the liguid holding abilities of respective first |ayer 24a and the
secondhaayEli?dboas sieadumee by nthei deelrl.y. 20 The holding ability of the
l'iquid accunul ating menber 24 will_be discussed with reference to Figs .
25A and 25B Acsongidvhly n e limaid agqoymbabirgmeabPeagt adtdasesb ifor ned

by | am, pati N d of PET havj d ' f_0.25.9/
and o R YRt SBIOALTAES OF AEF RERTRMUGHY Syt bpnoEBRssyRR.figtss” °°
ai 4 id) b A ; ! ; . .
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vertical direction, Then, as shown in Fig. 25B, respective |ayers are

di vi dedhdoumulapiogsmemter ansl 86itdelhelctamplateing gainduatd r 8yeons 83 and

85 onl ¥iimension and shape of the liquid accumulating member is
determined so that the initial accumulating amount coxrresponds

20 to the design value of the transferable number. Namely, the
dimension and shape of the liguid accumulating member is
determined in such a manner that the amount corresponding to
the designvalue of the transferable number becomes greatexrvolume
than that obtained in the dimension and shape to achieve the

25 maximumaccumulationvolume. More preferably, the dimensionand
shape are selected so that the amount of the liquid to be held
without causing leakage when the porous £ilm5 or transfer surface
is not oriented horizontally, for example, even when a primary

surface or the longitudinal direction of the liquid accumulating

30 member is oriented in the vertical direction.



- ~0 partly holding the liquid. The holding ability of the liquid of the
i quid accumul ating nmenber 24 becones a sumof the liquid holding ability
of the second layer 81 and the liquid holding ability of the first |ayer
82. In this case, a height of the 5 portion 100$ holding the liquid is
about 100 mm for the second | ayer 81 and a height of the portion 100
holding the liquid is about 80 mmfor the first |ayer 82. Therefore,
concer ni ng respectlve Iayers |n the €bndi ti on where the liquid
accumul ati ngfma Pnéhgeaid 'Hinléhéf'@n'éiﬂﬂ'sh jehgbr
di rection thereof in t t|c Irection as shown in Fig . B, the
i ntegr @cﬁ.‘i‘é@éé‘ﬁdﬂﬁg’f e @ﬁetp&e@étémlhlewtﬂahemmumwmm feakage
is an initzal accunul ati on anmount of the liquid accurmul ati ng menber 80 or
24. D mrsidingnilieakage @&t raspeatitidudert itdves fdlloingouadtersumneat i ng
15 portion (nenber) are determ ned so as to achieve the initial
accunulcatisidenednt corresponding to the design val ue of transferable
nunber Furt hernore, upon deter nlng S|on and s? rresgondlng to
H§e|%
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provi desh Wirlda e atRin & geRMened dihsl éhetHe ansmitant chaghay, oh whithe
printed product is nmounted as surrounded by the surface sugportlng frame 6

and 25 thee pirimhedoprofdudie betmounted ase syfrnoundedohy yersuzzﬁiiqmt chi ng
with the transfer surface, Tt should be noted that consideration hs gi ven
onI y fcﬁuRP@rﬁ-Gﬁh éq@éﬂ%%g dnTet itk E)F GHP?lﬁer%ec %‘?e‘?a'?gf BAEht he
24b of _the ui d .accunul a e i.n t 30 f oi ng
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of the porous filmin thHe orientation ere the longitudinal direction
t her eofsdsr gléé ect REwkRelt)e ivebiigeal t8i 6BEaiANthEodesipeagttAnsparabdef i | m
formed of PTFE 5 enployed in the shown enbodi ment, when the porous filmis
ori ent guampere the EbAghnedishat dihﬁecltiqjhlﬁ heeedhul 3 tdnge BEBW e 4y BatS cal

dlrectlon hei he re |on ol di t he I| uid j.s 200 .nm. Sharin
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determéﬁ%hﬁﬁlé%lh@'%&ﬂm&&@ 4 may appropriately cause elastic

deformation in downward direction by depression force exerted
through the pallet S, and by elastic deformation, the liquid
accumulated in the liquid accumulating member 4 may be transferred
20 to the printed product in appropriate amount just in proportion,
excessively increasing of the thickness of the liquid
accumulating member 4 is considered undesirable.
Therefore, in the shown embodiment, instead of dimension
in the thickness direction of the liquid accumulating member
25 4, the ligquid accumulating member 4 is formed so as to adapt
to the desired transferable number and not to cause leakage at
any attitude by increasing dimension in the primaxry surface to
ensure the desired thickness. Namely, the liquid accumulating
member 4 in the first embodiment holds the liquid even outside

30 portion (peripheral portion) of a substantially gquadratic pole



initial accunul ati on anount corresponding to the design val ue of
transferabl e nunber. On the other hand, a total liquid holding ability can
be 15 varied by increasing density of the porous film It was al so
confirmed that fine adjustnment of the total holding ability could be done
by overall transfer speed and strength against |eakage. ( Third

Enbod. ~. .nent ) Next ) the third enbodlnent of the liquid transfer device
zo according to the present inventin®hi1l be dlscussed In

t hef or ' j ISt ¥, : T RESH Gl
nenberg%ﬁgﬁﬁ%éé'?|d grgﬂ%oﬁﬁg ggﬁi%&tely angg% 9§£ﬁﬁy t he ©
connectipyhdrsbesufackhen i th@ndotBem etafface € menber may be formed
integrally as the third enbodi ment of the 25 liquid transfer device 30
accordi ng toIthshpudsriie inoted itdmasvishbenconskigration tis piveNadery, in

the third enbodinent, .in the holding nmenber. 23 holding the |l iquid transfer
menber tz@ S ol ehB oS BBE toh SRR Liaid ceumndetRad BeEbek| e

menper 7, are molded 39, W SUakl Y Py VASHUBLTRLY PR mASSRL LTl kol the
capillary force. Therefore, the desired accumulation amount
corresponding to the design value of the transferable number
and the dimension of the liquid accumulating member 4
corresponding thereto may be determined with taking the liquid
10 holding amount into consideration when the longitudinal
direction of the porous film 5 is oriented in the vertical
direction.
On the other hand, in consideration of the size, cost and
so on of the entire liquid transfer device 1 set forth above,
15 amount of the liquid to be stored in the liquid accumulating
member 4 has a given limit. Associating with this, there is a
given limit even for the transferable number of the ligquid to
the transfer object. It should be noted that, in the shown
embodiment, for the printed product of post card size, about
20 130 times of liquid transfer can be performed at the maximum.
In this case, it is quite inconvenient for the user not
to see the remaining amount of the liquid in the liquid
accumulating member 4. Particularly, since the liquid is
basically transparent, it should be difficult for the user to
25 check whether transfer is certainly performed or not by viewing
the printed product. In fact, it is possible that the liquid
transfer operation is performed despite of the fact that the
liquid is not remained in the liquid accumulating member 4.
In view of this, the liquid transfer device 1 according

30 to the present invention is provided with the colored member



enbodinment , the lid 8 and the receptacle nmenber 7 can be nolded in one
process step . Also, steps of formng the connecting nmenber and connecting
the lid and the receptacle nmenber with the connecting nenber can be
elimnated to permt manufacturing at 5 ower cost . The lid 8 in the third
enbodi nment i s always provided with three-di nensional shape conpl enentary
with the shape of the upper surface Of("’ the liquid transfer nenber 22. It
shoul d be noted that |ike conponents & Those discussed in connection with
the seaqnquebodsghnbeW ki sullf 1iyarldr afrdugh i Kige i @i 2dcgcdimalaraales, and
di scussion for such comon conponents w | | %e elimnated for avoiding
r edundadmisle 8CLosunesberi didam ngitheincsebedmee off mpimbenocofhtimesacid it at e
cl ear understanding of the present invention. Hereinafter, the first
nodi f i datamsfefr oife thie rikigwbddi heansmd ssiiatheatipiorieensficigan of
according to the present invention wll be di scussed_witta rgfége ce to Figs
28 t Fplianids gedunpka hing(mepken 4 Sabnpentdtiedo (Ek cussed in

conpectjon with.the third e di te W LI [ dent i f] lh ket rence
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I'n the fitshuiBPikicMdihert he AECERbAM G B . 71800t hesti, dvl sata gol ded
integrally by vacudm nol ding as set forth above . By this , the
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nodi fication, as shown in Fig. 28, a plurality of recessed portions
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orienting the longitudinal direction thereof in vertical direction.

Ther ef @, vihe thecdsispdippoaccunuladFizxge mMarhed 4n parallel to the

| ongi tudi nal direction _of the liquid accunul ating nenber 34. Here, the 5
recessed por tHeFe solidihh &ROvWR dpagahodigentse @S 6ANaRE SIRAR STPHFEI 28 or
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orientation. Thus, liquid transfer operation can be started or resuned
qui ckl yaccumulating member 4 so as not to overlap with the porous film

5 (transfer zone) exposed from the opening portion 6a, presence

of the colored member 90 may not serve as hindrance for flow

25 of the liquid from the liquid accumulating member 4 to the porous
film 5.

It isalsopossible to embed the colored member 90 to overlap

with the porous f£ilm 5 (transfer zone) exposed from the opening

portion 6a. By this, the colored member 90 becomes visible £from

30 the transfer zone side. Therefore, it becomes unnecessary to



25 On the other hand, cross-sectionally U shaped recessed portions may al so
be easily fornmed by urging the hot w~.re devel opi ng Joul e heat. Such
cross-sectionally U shaped recessed portions nmay enhance cushi oni ng
characteristics of the liquid transfer nenber 34 . Also, the
cross-sectionally U shaped 30 recessed portions may enhance flowabili.ty of
the liquid in - 74 conparison with the recessed portions having V-shaped
crass-section. Therefore, when the I5iglid transfer device 30 is used in
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of the accunufati ng 34 nore 5 quic In the first
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recessed portions 3Sa on the |lower portion of the |ower density |ayer 24a
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layer 3dzurYEat MhhmeMtddy iNtasdchheopReeptddie m@beti 7 BHenhabdthe
predet erm ned nunber of times of liquid transfer is conpleted, |acking of

t he r em@imitnignesoatfit 1bfudetiraqsifen s onpletedatsucohatidegatdereo20 34
can be noticed fromthe view condition of the colored nmenber 9Q. (Fourth
Enbodi A Jusext hoth&apddrdiar aibblai FRat 1éQuikk tXangfert PREEREL Ofe AMG
accor di ta the present jnventi wi || di scussed with 25, reference to
FEL 5 oha 1euBhREY i DA He AR TR TSR Ry, AP g R ¢y of
stripe % r 46 with a given interval on the |ower surface of
a Iiqufﬁﬁgggg%ggagﬁﬁééﬁghber 44 (see Fig. 31A) in the third enbodi nent set

forth above, 1as tshivcage Fi §sre1diBoarthi}d) velweerlNERE gheqvesnditilor6 are
formed along a direction of gravity - 75 upon orienting the liquid

t ransf erf dirg coldrad memtat \20 dooh thye eemadigine dneunt of & ddqisid ce 40
vertically) the longitudinal direction is normally qriented_in vert,ical

di r ect iidh therie g b \RECUBUbRTip G memRTddMaNoRE AHJUSHRS WaVREY 19
di { £Cti PR 90 Hd £ ACFLPHL N InIBEBELr&E member 90 in the liquid

accumulating member 4. In the shown embodiment, under
characteristics of the liquid set forth above, conditions of
respective members, i.e. material, dimension and so forth, the
colored member 90 becomes invisible through the liquid

20 accumulating member 4 and the receptacle member 7 when about
100 times of liquid transfer is completed when the colored member
90 is embedded at substantially center (at a height position
2 mm from the bottom) in the height direction of the liquid
accumulating member 4 of 4 mm thick.

25 As set forth, in the liquid transfer device 1, depending
upon the transmission ratio of the liquid accumulating member
4 variable associating with increasing of number of times of
liguid transfer, the view condition of the colored member 90
via the liquid accumulating member 4 is varied. Therefore, the

30 wuser may perform the transfer operation of the liquid for the



Here, the grooves 45 shown in Fig. 31B are the grooves of cross-sectionally
V- shaped configuration. These grooves nay be fornmed by urging a hot wire
devel opi ng Joul e heat or cutting the |lower surface of the liquid
accunul ati ng nenber 44 shown 10 in Fig. 31A. Wth a liquid accunul ating
menber 44V formed with the cross-sectionally v-shaped grooves 45,

cushi oning characteristics of the |iquid accunul ati ng nenber can be
enhanced in vertical direction (thiekéess direction) by the grooves, as 15

shown by arroyo. Therefore ., evenwhen terial, ,havi rel,at.i vel y high
denst { PEARTEPEPRTEt MDY FHUPECHOPAS Bhe I L g g ey
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port i ofreaas feerred uoe dhey privited predicuite imareofrer ddewbdd i4y € theent ed
vertically. Furthernore, locally concentrated |liquid in the |ower portion

carb beimagst With Bpénadndng impdentpréuzeeia gy 080dst95 45 when

t he Iiguid_transf i device 44 is returned t.o horizont al oriegtation. Thus,
l'i qui dSt4 %ﬁan Y atMeF oVsh FRAEEILEBG o™y i TREY2EER™  he ot her

hand, SS- S i N shaped grooves 46 shown in Fig. 31C nay be easily
fornedig%cﬁyﬁf§%ﬁ§8§%b¥ﬁﬁpe 30 devel opi ng Joul e heat. Such

cross-secti ofjakhy, ¥nehaBedndr 8pyediment’6f #heMB¥geNBaPE8nEEERI @8VIEe
characteristics of the liquid transfer nenber 44U simlazly to the case

wher e Rige ayamsd tegt tondhky predmpedinventdend yidide Heordrssicusbed, wihh
cross-sectionally U shaped recessegggortions nai enhance flowabjlity of the
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second | ayer 24b formng the liquid accumul ating nmenber z4 in the third

enbodi metiding shtwdant MigcloSuretioBtRetHovw ke, dikelgsvaresinpler 46
can be fornmed in other 15 enbodi nent . For exanple, the V-shaped or
U-Shap&daptdbvel Fagidd tadrhett @A% t REISSSAREHS Lo tRet RESFRYT d
accunuLﬂgéHﬁggﬂber 4 of a single layer structure shown in the first

enbodi Ment. Even'in this case, simlar effect to the fourth enbodi nent can

be expected. TRQ ckiddna el iRt MNextthe hAendild th aerdrh RIS 2ohesl i quid

transfer device according to the present invention will be discussed. As
shown icorsgsucBéd whdh32Be fhienfiid thrandder mentbef 2RAecatcymindatiagsher
device 50 is_constructed with_a liquid transfer 25 nmenber 52 transferring
the |iddignid for phhancdng Awrebiddgy of a printed product and

20 transferring the liquid on the printed surface of the printed
product, and the holding member 13 holding a circumference of
the liquid transfer member 22 similarly to the first embodiment
of the liquid transfer device 1. It should be noted that while
the liquid accumulating member in the first embodiment has a

25 single layer structure, the shown embodiment of the liquid
accumulating member 24 has a structure of plurality of layers
(two layers) having mutually different liquid holding ability
(capillary force) as shown in Figs. 16A, 16B and 17. Namely,
as shown in Fig. 16B, the liquid accumulating member 24 has a

30 low density layer 24a formed from a sheet form member having



t he hol di ng nmenber 53 receiving and holding the liquid transfer nenber 52.
The liquid transfer nenber 52 is fornmed faith a quadrangular |iquid
accurrul ati ng nenber 54 formed fromthe fibrous body or foaned sponge, a
porous film55 covering top 30 surface, side surfaces and a part of bottom
surface of the liquid accurul ati ng nenber 54 and a holding plate 56
covering the bottom surface of the porous filmb55. Here, the porous film55
is formed of the material simlar to&he foregoing enbodi nents. On the
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59 CO”S?GEﬁQQl&b‘%QPéftgaféﬁSrpﬁéié%f@ rﬁﬁr% I@Lam@lfaﬁiglg Roiipps are

formed froma resin 10 having rigidity or er material. On the other

hand, {bez2hgleicyg pbat ened cahdh@anduial ddosimsden iof) therbleow 5Rensityxed to
the inner surface of the bottom portion of the | ower cas~.ng portion 57. In
t hé cohdiveiroR 4shdre thickepetheasithe 38idh dpradlly dAYesp&ithand padsion of

the liquid 15 lati 52 1S jected |y, . f fh [
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exertion of an external force can be successfully avoided. In use, the

upper garabgrpdr dimenstions oncaknassl) tde he igh pienstty PMayernddht ed on
porous nenber 55 in the transfer surface (liquid accunul ati ng nenber) 52
prid) ecisngd S@pvmm ¥ ylOGhBR <hd -25 W4 nt ed product PMis depressed by the

pallet Sto tight fit the ink _receptacgle |ayer .of { Li 0t r ct PM
onto the por%t?g“?#e%%%r(utp(?ql? EHEF&cqe)h%%ﬁﬁl}ﬁJ#&&gﬁ%%ﬁg?gﬁtgfx %tqﬂgmgrglgnt ed
pr oduc i.C s ol a quUit:84, t G ;i {Ranst he
area o 4\t,\ﬁ'es ?Péﬁés#% vg%??a%eﬁggtghzssk\ggﬁizgsgbl (ngrjﬁ‘ecglr t?lriebpri nt%gf]é%mp?gduct
havi ngaggae a1l eauad 4 deamb e tinditdmtbe 82Ul (@fa , 24b)7a lifodd tramdferanster
devi ce 50 may have the col ored nenber 90 enbedded in the liquid
accunumembeg 2RiscfoBredt aThegicricars Bidmi2Hpbs ferwadfrom themateriam 55 (
transfer zone ) as viewed fromright above. Then, since transm ssi
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variation of transm ssion coefficient of the liquid accunul ating
of the guadrangular surface supporting frame 6 forming a part
of the holding member 13. On the other hand, the holding member
20 receiving the liquid transfer member 22 includes a contact plate
27 having a predetermined thickness (1.5 mm) secured along one
edge of the surface supporting frame 6. Furthermore, in the
holding member 13, similar to the first embodiment, the surface
supporting frame 6, the receptacle member 7, the lid 8, the
25 connecting member and so forth are included. With such holding
member 13, the liquid transfer member 22 can be retained without
causing drop out.
It should be noted that, in the second embodiment, within

the opening portion 6a of the surface supporting frame 6, the

30 high density layer 24b as covered by the porous £ilm 25 is engaged



to menber 54 . Accordingly, even in the liquid transfer device 50 , the
user may nonitor the liquid remaining anmount in the liquid accumul ating
menber 54 on the basis of the view condition of the col ored nmenber 90

t hrough the porous filmb55 and the liquid accurmul ati ng nenber 54. Thus, in
the liquid transfer device 50, 15 since view ng of the colored nenber 90
fromthe transfer zone side is permtted, it is not necessary to formthe
| ower casing 57 of a transparent mater§2at. [Sixth Enbodi nent] The sixth
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25 separated into a constantly transmtted region 90a, a variably
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shown in Fig., 35. The constﬁr_ltly transmitted region 90a ii;s a region to be

const arftf Y RSP &1 BEGPOT hECPof 8RS THGHSS LHRM (HI N @bt JiSUrERe ayer
2490i rrseﬁpﬁ8£i:¥ﬁgo%r%%s gnggdgr) .ab'ﬁﬁgcgofgr%gemle}nggir%bnis viewed from
both of the transfer zone side and the receptacle member 7 and
the low density layer 4a side.
Next, discussion will be given for procedure in
manufacturing of the second embodiment of the liquid transfer
25 device 20 with reference to Figs. 20A to 20G. 1In this case, at
first, the surface supporting frame 6, the porous film 25 and
the high density layer 24b are prepared. After covering the
surface of the high density layer 24b with the porous film 25,
the high density layer 24b covered with the porous film 25 is

30 inserted into the opening portion 6a of the surface supporting



- X0 the high density layer 24b. On the other hand, the variably
transmtted region 9 b is a region varying view condition through the
porous film25 and the high density | ayer 24b according to variation of
transm ssion coefficient of the high density |ayer 5 24b dependi ng upon
amount of the liquid held in the high density |ayer 24b . The constantly
riot transmtted region 90c is a region constantly not viewed through the
porous film25 and the high density 1 &ler 24b irrespective of presence or
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liquid in the liquid accurmul ati ng nenber 24 by presence of the col ored
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constructed as set forth above, at a stage before starting use of the
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increased , the amount of liquid in the Tiquid holding nmenber 2 4 is
reducedpdptionerd emsthesteoepuatiecmenibedf 7 herdi ghediadidt with aach 24b.
By this, associating with reduction of amount of the liquid stored in the

| i qu~. dobbedi and rhomded 2y helad seadt hkeavingethearlixniid poarsing oRenRg on
90b is reduced to formnew not transmtted regi on 90d between the variably
tradfsmi t$e8 Fégi-or?%b and the constantly not transmtted region 90c, as
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90 gradually becones snaller according to
bonding of the surface supporting frame 6 and the mating portion
7a, the low density layer 24a is compressed to have a thickness
20 of about 2 mm. Subsequently, similarly to the first embodiment,
pouring of the liquid into the liquid accumulating member 24
and discharging of internal air are performed using the liquid
pouring opening. After discharging air, the ligquid pouring
opening is closed by heat seal. Finally, the 1id 8 is connected
25 to the receptacle member 7 via the connecting member 9 to complete
the liquid transfer device 20 (see Fig. 20G).
On the other hand, Figs. 21A and 21B are illustrations
showing the second modification of the second embodiment of the

liquid transfer device according to the present invention. Fig.

30 21A is a perspective view showing a construction of the second



15 increasing of nunber of tinmes of transfer of the liquid) and the not
transmtted region 90d is increased, as can be appreciated fromFig. 37.
Accordi ngly, by nmonitoring the colored nenber 90 ( variably transmtted
region 90b ) , the user may nmake judgnent of the liquid remaining anount in
the liquid accunul ati ng nmenber 20 24. In the shown enbodi nment of the liquid
transfer device 50, at the stage where the predeterm ned nunber of tinmes of
transfer is conpleted (for exanple, -a6éut 100 tines), only constantly
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the surface supporting frame 6, six fractions of the liquid
20 accumulating member 4 covered by the porous film 5 are inserted
so that the upper surfaces thereof may project upwardly from
the surface of the surface supporting frame 6. Then, the printed
product is mounted on the surface of the porous £ilm 5 projecting
upwardly. Therefore, in order to facilitate positioning and so
25 on upon mounting the printed product, the contact plate 27 is
provided on the surface supporting frame 6. It should be noted
that the recessed portion 27a is formed in the contact plate
27 in order to facilitate removal of the printed product.

Fig. 22 is an illustration for explaining a manufacturing

30 process of the second modification of the second embodiment of



- 83 By performng transfer with dividing into small regions, appropriate
liquid transfer can be easily perforned even for the large size printed
product. The present invention has been described in detail wsth 5 respect
to preferred enbodi nents, and it will now be apparent fromthe foregoing to
those skilled in the art that changes and nodifications may be nade w thout
departing fromthe invention in its broader aspects, and it is the

i ntentson, therefore, in the appendedé%l-ainms to cover all such changes and
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transferring the liquid on the printed surface of said printed product, 1o
sai d | pyeipknednsfAftepndeverasgudihey surface of the six fractions of
5 the liguid accumulating member 4 with the porous film 5, the
liquid accumulating member 4 covered with the porous film 5 is
inserted into the opening portion 6a of the surface supporting
frame 6. Then, the peripheral edge of the porous £ilm5projecting
downwardly from the surface supporting frame 6 is bent along
10 the opening portion 6a of the surface supporting frame 6. A bent
portion is bonded to the surface supporting frame 6 by adhesive
60. Furthermore, the contact plate 27 is bonded on the surface
of the surface supporting frame 6.
Next, the respective of the foregoing members are placed
15 onthe receptaclemember 7 in such amanner that respective divided
fractions of the liquid accumulating member 4 are received within
receptacle chambers defined in the receptacle member 7 by
partitioning walls 71. The bottom surface of the surface
supporting frame 6 and the mating portion of the supporting member
20 70 are bonded by heat seal. Subsequently, similar to the first
embodiment, 1liquid is supplied to the liquid accumulating memberxr
4. Finally, the 1id 8 is connected to the receptacle member by
the connecting member to complete manufacturing of the liquid
transfer device.
25 Even in the second embodiment of the liquid transfer device
20 constructed as set forth above, an appropriate amount of liquid
canbe transferredtotheprintedproductbyquite simple operation
as shown in Figs. 23A to 23D. In this case, the porous film 5

is exposed by opening the 1id 8, and the printed product is mounted

30 on the porous film 5 holding the liquid (see Fig. 23A). Next,



a liquid accunul ating portion accunulating the liquid;, and a restricting
portion supplying the liquid in said |iquid accumul ating portion to said
transfer surface with 15 restriction. 2. The liquid transfer' device as
clainmed in claim1, wherein said restricting portion is fornmed froma
porous filmformed with fine pores. 20 3. The liquid transfer device as
claimed in claim2, which further conprises a holding nenber for receiving
and holding said liquid transfer nermb&f.- 25 4. The liquid transfer device
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flange mating with a | ower surface of said surface supporting frame, said
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is caused elastic deformation in greater magnitude than that
of the high density layer 24b to exude relatively large amount
of liquid held therein by elastic deformation toward the surface

10 side (upper side). The liquid exuded from the low density layer
24a is sucked by the higher density layer 24b having greater
liquid holding ability (capillary force). The sucked liquid is
fed to the porous film 25 having higher liquid holding ability
than that of the high density layer 24b. Liquid from the lower

15 side is transferred, while the exuding amount toward outside
is restricted by the porous £ilm 25, to the ink receptacle layer
of the printed product.

As set forth above, in the second embodiment where the high
density layer 24b and the low density layer 24a provided lower

20 density(easilysqueezedandhavinglowerliquidholdingability)
are provided in the liquid accumulating member 24, the liquid
can be smoothly fed toward the porous £ilm 25. Accordingly, even
without applying large depression force by the pallet S, liquid
transfer can be performed. Inotherwords, when remaining amount

25 of liquid in the liquid accumulating member 24 becomes small,
smooth liquid transfer can be realized since the low density
layer24acanbeelasticallydeformedeasily. Thus, transferable
number can be increased as compared with that in the first
embodiment. Inexperiments, forthefirst and secondembodiments

30 of the liquid transfer device 1 and 20, the liquid was supplied



7 . The liquid transfer device as clainmed in claim6 , Werein said liguid
accunul ating portion is fornmed froma sheet form nmenber provided with
treatnment for continuouslyvarying a density in thickness direction with a
predeterm ned gradient. 15 8 . The liquid transfer device as clainmed in
claim6 , wherein said |iquid accunul ating portion is fornmed by |am nating
a plurality of sheet form nenbers haV|ng different densities. 20 9 . The
liquid transfer device as clainmed in éfaim2 , wherein capillary fozces of

sal d | il gl A6 VLKA i | Pllgui83h8cARialitidd it Neapdl AufiBegur f ace
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conprises a hol ding nmenber receiving said liquid transfer nenber, sa-~.d
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of shape are present in the printed product PM, the porous film
25maybe fitted to the surface of the printedproduct more flexibly
to further ensure uniform liquid transfer.
It should be noted that while the liquid accumulating member
15 24 is formed by laminating two sheet form members having mutually
different densities in the second embodiment, it is also possible
to provide different density in the thickness direction of the
liquid accumulating member even with the single member. For
example, by compressing and heating one surface side of the single
20 member, density can be differentiated in the single member.
Accordingly, depending uponmanner of application of the pressure,
it is possible to provide different density in upper and lower
two stages or, in the alternative, to provide gradient in density
so as to gradually vary the density f£from the front surface side
25 to the back surface side. Then, evenin this case, similar effect
can be obtained to the case where two members having different
densities are laminated as in the shown embodiment.
Furthermore, the first modification of the second
embodiment of the liquid transfer device 20 also has the colored

30 member 90 which is visible through the receptacle member 7 and



said second | ayer is received with a receptacle space defined by said
receptacl e nenber and said surface supporting frame and said first |ayer
covered by said restricting portion 20 pro jects upwardly froma surface of
said surface supporting frane, and a surface of said restricting portion
forms a transfer zone. 13 . The liquid transfer device as clainmed in claim
11, wherein said first layer and said second | ayer are fornmed from a
fibrous 25 body or a foaned sponge bodé$,-a density of said first layer is

inar e-of 0.05. / a densi t f. said se d-laver. is in a
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capillary force thereof, whea~ein each of the plurality of divided Iiquid
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10 24C.) Accordingly, in the liquid transfer device 20, user may

monitor the liquid remaining amount in the liquid accumulating

member 4 on the basis of view condition of the colored member

90 via the liquid accumulating member 4. As a result, with

observing the liquid remaining amount of the liquid accumulating

15 member 24, liquid transfer operation for the printed product

can be performed. Therefore, by the liquid transfer device 20,

the liguid can be certainly and uniformly transferred to the
printed product to improve durability of the image with

maintaining image texture of the image. Also, workability in

20 the liquid transfer operation can be improved significantly.

On the other hand, in the first modification of the second

embodiment of the liquid transfer device 20, a relationship

between the view condition of the colored member 90 and the liguid

remaining amount in the liquid accumulating member 24 can be

25 adjusted by varying thickness of the low density layer 24a of
the liquid accumulating member 24. Namely, in the shown

embodiment, under the characteristics of the foregoing liquid

and the conditions of the quality of material, dimension and

so on of respective members, the low density layer 24a of about

300 4 mm thick can be compressed into 2 mm thick, the colored member



total liquid amount to be held by said divided |liquid holding menbers is
greater than a liquid anount to be held by a liquid hol ding nenber before
division, irrespective of attitude of said |iquid holding device. 25 18.
The liquid holding device as clainmed in claim 17, wherein each of the
plurality of liquid holding nenbers is determined in size so as to hold the
| iquid over substantially entire region of said |iquid hol di ng nenber
irrespective of attitude of said 30 1i6qurd hol di ng devi ce. 88 19. A
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each oflapged i) &nd thf recephddcte nenbebar anfabhe d ow dencaifiy layer or ces
and_sizes that a total liquid anount to be held by said divided liquid
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transfer device. 21 . The liquid transfer device as clained in cllaim19 ,
wher ei rExsam dtheucglentingfpéryiiod &acunul ati ng nenbers are dividedly

arranged so that |iquids accunulated in each of said plurality
10 ~ (Construction of Second Embodiment of Liquid Accumulating

Member)

Even for the liquid accumulating member 24 applied for the
second embodiment, dimensions and shapes of a first layer 24a
and a second layer 24b forming the liquid accumulating member

15 24 are determined optimally similarly to the first embodiment.

Here, the 1iquid holding ability of the liquid accumulating
member 24 becomes an integrated value of the liguid holding
abilities of respective first layer 24a and the second layer
24b as measured individually.

20 The holding ability of the liquid accumulating member 24
will be discussed with reference to Figs. 257 and 25B. As shown
in Fig. 254, a liquid accumulating member 80 formed by laminating
a second layer 81 formed of PET having density of 0.25 g/cc and
a first layer 82 formed of PET having density of 0.065 g/cc is

25 dippedintheliquid, forexample. Aftercompletelyimpregnating
the liquid in the liquid accumulating member 80, the liquid
accumulating member 80 is oriented with directing the
longitudinal direction thereof inthe verticaldirection. Then,
as shown in Fig. 25B, respective layers are divided into regions

30 84 and 86 100% holding the ligquid and regions 83 and 85 only



25 of liquid accunul ati ng menbers are conmmuni cated wi th each other as
depressed through said transfer film 22. The |iquid transfer device as
claimed in claim19, wherein said plurality of |iquid accunul ati ng nenbers
are separated from 30 each other by partitioning walls. - 89 23 . The
liquid transfer device as clained in claim22 , wherein thicknesses of said
partitioning walls are in a range of 0.1 mnmmto 1 mm 5 24 . The liquid
transfer device as clained in claim230,-wherein said plurality of liquid

accunul at i [S a pr ecessed an accuracy, sp.ihat.-.a ngt h._of. burr
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predetermned lrrquid to an object to be transferred the liquid, conprising:
a por ops libidyg helvi Dt e bEaRbbese2Id laher @ntacd echev 1 hgdddsnbldahigect to

be transferred the liquid; an absorbing body arranged in contact with said
por ous avddiyi aindo £ aplhael Eigktalayey R andthdidiscase, | aquedghinafatbel or ed
men;)er peoq:btejfjgﬁ dl(i)(g]% Sﬁéfdi‘gg%ﬁgngigﬁ% ?.rs]daggngloo mm for the second
layer 81 and a height of the portion 100% holding the liquid
is about 80 mm for the first layer 82.
Therefore, concerning respective layers, in the condition
where the ligquid accumulatingmember 80 isorientedwithdirecting
10 the longitudinal direction thereof in the vertical direction
as shown in Fig. 25B, the integrated value of the amount of the
liquid held without causing leakage is an initial accumulation
amount of the liquid accumulating member 80 or 24. Dimension
and shape of respective portions of the liquid accumulating
15 portion (member) are determined so as to achieve the initial
accumulation amount corresponding to the design value of
transferable number.
Furthermore, upon determining dimension and shape
corresponding to the predetermined transferable number and not
20 causing leakage at any attitude, in consideration similar to
the first embodiment, the upper surface of the first layer 24a
of the liquid accumulating member 24 is provided with greater
dimension that the transfer surface on which the printed product
is mounted as surrounded by the surface supporting frame 6 and
25 the dimension of the bottom surface of the second layer 24b
matching with the transfer surface.
It should be noted that consideration is given only for
the liguid holding abilities of only first layer 24a and the
second layer 24b of the liquid accumulating member 24 in the

30 foregoing construction. However, since the porous film 25 also



vi si bl e through said absorbing body, 20 wherein a | 7.qgllld remaining anount
I n said absorbi ng body can be nonitored on the basis of view condition of
sai d col ored nenber vari abl e dependi ng upon transm ssion coefficient of
sai d absorbi ng body vari able according to increase nunber of tinmes of
transfer of said liquid. 25 26. The liquid transfer device as clained in
claim 25, wherein said absoz~bing body is supported by an essentially
transparent receptacle nenber, and saf¥ tol ored menber is visible through
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absor bi ng avi ng a’“secon nsity I'ower than said first density, and
sai d cehered twebeongs tudsirkie ditscetioh shictaatansl absecheag ibodite 28.
The Ziquid transfer device as clainmed in claim25, wherein an enbeddi ng

hei ght vefrtdatall cblreetinaprbefongesaiitabder porgusodil lims fgamadriofe8TEE as to
detect |l acking_of |liquid remaining to anpunt in said qgs rbi ng body from
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of said absor bihg body and sai d secon sorbing body i1s determ ned

so as fnm.desgeirimag kig pi%ﬁ@aahbilm.rig' Grichrrotetthe Bargdtabageki aagbody
fromview condition of said colored nenber at a timng where 20 a

pr edet shei satondedayen,i dial irnbhiadr liguddndetwarl@biomhamouadi ds
transfer device as clsined in_claim25, wherein said colored nenber has a

plih al FefFedmineds pRANEPERSIOLRTE Share |95 HerPegtive. PORLiPnguPE
et EhlTAGE £tk g oL 6 o0 Ul s dacel OLE U RS
devi ceias 16l NBscumutheh BnlamoM fdrresponding to the design value

of transferable number.

On the other hand, a total liquid holding ability can be

15 varied by increasing density of the porous film. It was also
confirmed that fine adjustment of the total holding ability could
be done by overall transfer speed and strength against leakage.
(Third Embodiment)

Next, the third embodiment of the liquid transfer device

20 according to the present invention will be discussed.

Inthe foregoing first embodiment and the second embodiment,
the receptacle member 7 and the 1lid 8 are formed separately and
connected by the connectingmember 9. The 1id and the receptacle
member may be formed integrally as the third embodiment of the

25 liquid transfer device 30 according to the present invention
as shown in Figs. 26A to 27.

Namely, in the third embodiment, in the holding member 23
holding the liquid transfer member 22 similar to the second
embodiment, the lid 8 and the receptacle member 7 are molded

30 integrally by vacuum molding. Accordingly, with the third



- 91 said colored nenber is enbedded in said absorbing body at a position
not overlapping Wth said transfer zone. 33. The liquid transfer device as
claimed in claim?25, wherein 5 said colored nmenber is enbedded in said
absorbing body at a position overlapping with said transfer zone. 34. The
liquid transfer device as clained in claim25, wherein said colored nenber
I s enbedded in said absorbing body in a tilted |0 state relative to the
surface of said porous body so that-I%cking of liquid renaining anount in

said a Qﬁxﬁ%ﬁ'@%xﬂ?d%ﬁ@ﬂ lheapﬁh&etﬁgdréégg‘tﬁ' Y ﬁ%ﬂﬁa‘ g‘e‘;}”c% 5é! 1%&&” ed

nmenber ion o rans term ne
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sai d col ored nenber can be seen t hrough sai d porous body and sai d absorbi ng
body. 38fid Tomrdatingt thesfidd dad cehasretaptadlien menber 3ditvbkreei n 20
sai d absorbi ng body includes a first absorbing body having a first density
and a sevoed tHsdmsinkeboan ey edd i nabet o @eymit manuwfacbaciagrtir st
densMX8 t hi ckness of at_ |l east one of said first absorbing body and said
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wherein 30 said colored nenber has a plurality of holes permtting flow

be noted that like components to those discussed in connection
with the second embodiment will be identified by like reference
10 numerals, and discussion for such common components will be
eliminated for avoiding redundant disclosure for keeping the
disclosure simple enough to facilitate clear understanding of
the present invention.
Hereinafter, the firstmodification of the third embodiment
15 of the liquid transfer device according to the present invention
will be discussed with reference to Figs. 28 to 29D. It should
be noted that like components to those discussed in connection
with the third embodiment will be identified by like reference
numerals, and discussion for such common components will be
20 eliminated. In the first modification, the receptacle member
7 and the l1id 8 are molded integrally by vacuum molding as set
forth above. By this, the manufacturing cost can be lowered.
On the other hand, in the first modification, as shown in
Fig. 28, aplurality of recessed portions (grooves) 35 are formed
25 with a given interval on the lower surface of a low density layer
34a forming a liquid accumulating member 34. The recessed
portions 35 are formed so as to be oriented in vertical direction
when the liquid transfer device 20 is placed in vertical
orientation. Inthe firstmodification of the shown embodiment,

30 when the liquid transfer device 30 is placed in vertical



- 92 of said liquid. 38. Aliquid remaining anount nonitoring nmethod of a
| iquid transfer device having a porous body~having a transfer zone 5
contacting an object to be transferred liquid and an absorbi ng body
arranged in contact with said porous body and capabl e of absorbing and

hol ding a predetermned liquid, and transferring said liquid to said object
arranged in said transfer zone ) wherein said nethod conprising the steps
of : 10 enbeddi ng a col ored nenber in-gai d absorbing body to be viewed

t hrough_sai d, absor bi ng hody, _an niforing a.liguid remaini ng. amount, in
sai 0 SIRETERRECICR, o de MeAdR O TA e Bondtending: tBE o Spgt st Mt per
dependi : L aNSHd £S5 QAN f:f4.Gi 1 d ' bo vari abl e
15 accd?%f%geggﬁincreaséﬁo%ﬂnxg gﬁ 0 ?p#ggégia?faﬁgﬁg#gggggéi% 5 qui d. 39.
The |i qrédesesai pongiamzst ab8ifteormed 1R igioch Bbe T/t B 10nghidiudidikl
wherein said colored nmenber is enbedded in said 20 absorbing body in a
tilted diveetionafvdhe 1hguidr bacamflating ppevbsrbddy. Here,Athequi d
transfer device transferring liquid for enhancing durability of an inmage

forva preveeacCuPCIl R 30 PPNt BAVEr JahaReA (FYPSRISRPEACINRS &RA¥M si ng:
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portions 35 can be formed by urging a hot wire developing Joule
heat or by cutting.
The cross-sectionally V-shaped recessed portions 35

10 enhance cushioning characteristics of the liquid accumulating
member 34 in vertical direction (thickness direction).
Therefore, even when a material having relatively high density
and relatively high liquid holding ability, exuding ability of
liguid during liquid transferring operation can be enhanced by

15 thecushicningcharacteristics topermit increasing of the number
of times of liquid transfer. On the other hand, when a material
having high liquid holding ability is used, local concentration
of the liquid to the lower portion can be reduced even when the
liquid transfer device 30 is oriented vertically. Furthermore,

20 locally concentrated liquid in the lower portion can be smoothly
dispersed over the entire area along the recessed portions 35
when the liquid transfer device 30 is returned to horizontal
orientation. Thus, liquid transfer operation can be started or
resumed quickly.

25 On the other hand, cross-sectionally U-shaped recessed
portions may also be easily formed by urging the hot wire
developing Joule heat. Such cross-sectionally U-shaped
recessed portions may enhance cushioning characteristics of the
liquid transfer member 34. Also, thecross-sectionallyU-shaped

30 recessed portions may enhance flowability of the liquid in



surface of said printing nmediumon a transfer surface externally exposed,
30 said liquid transfer nenber having a |iquid accunul ati ng - 93 nenber
accurrul ating the liquid by capillary farce and having a primary surface
positioning said transfer surface at an upper portion, said liquid
accunul ati ng nenber havir~.g a dinmension greater than a di nensa.on where an
initial accunul ati on amobunt 5 corresponding to a predeterm ned nunber of
times to transfer the liquid becomes d4naxi num absorbi ng capacity. 41. The

liquidt f i | ai ned _i | ai,m 40 ,, wh ' id Ijquid
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becones sald initial accunul ati on anount. 4z. e lrquid transfer device as

cl ai med d ase@ifi Hérivbatailnotdefidad ilonUtHeatgitiddNbBIBRibRted
determ ned a dinension so that an anmount of the liquid to be held w thout

pausi n@vemkidye @veirehaneahef pthenligeidf aceumslatiiog eemben &4 noade
direction, becones said initial accumulation anmount. 20 43. The liquid
traPsf &+ ¥e as clainmed in claim40, wherein said | squid accumul ating
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sai d t oty 1oWdAGenSi PPsldyeheida located on the lower side of the
colored member 90, a relationship between view condition of the
10 colored member 90 and the liquid remaining amount in the liquid
accumulating member 34 is adjusted, Namely, in the first
modification, instead of reducing thickness by compressing the
low density layer as in the second embodiment, the thickness
of the portion of the low density layer 34a corresponding to
15 the colored member 90 is reduced by forming the recessed portions
35a on the lower surface of the low density layer 34a. Even with
employing such construction, upon timingwhere the predetermined
number of times of liquid transfer is completed, lacking of the
remaining amount of the liquid in the liquid accumulating member
20 34 can be noticed from the view condition of the colored member
90.
(Fourth Embodiment)
Next, the fourth embodiment of the liquid transfer device
according to the present invention will be discussed with
25 reference to Figs. 30A to 31C.
The fourth embodiment is formed by forming a plurality of
stripe form grooves 45 or 46 with a given interval on the lower
surface of a liquid accumulating member 44 (see Fig. 31A) in

the third embodiment set forth above, as shown in Figs. 31B and

30 31C. Thesegrooves45or46areformedalongadirectionof gravity



and a | ayer having relatively |Iow density and in which said primary surface
Is arranged, said |iquid accunmul ating nenber is 30 determ ned a di nension
so that a sum of the anmounts of |iquid - 94 to be held without causing

| eakage in each of said |ayers becones said initial accunul at~.on anmount.
45 . The liquid transfer device as clainmed in claim42 , wherein 5 said

I i quid accumul ating nmenber has a | ayer,_having relatively high density and
in which said transfer surface is pdéﬂ?ibned, and a layer having rel atively
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accunul ati ng nenber i's determ ned a dinension so that a sum of the anmounts

of |i qeizd &t ingbehkelld gwidottaneferndevealagtd iveratbadfllysaitthe ayers
becomes said initial accumulation amount. 46 . The liquid transfer device
as cl ailmedyitudingh Aiceatiori hsangmedsivromiented Lay¥Fertddaly
relatively low density zn a 15 direction of said primgr urface .i.s
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, Wherein a porous fI formed wth fine pores restrictingly supplying the
li qui d cpok ngebramnsdidy Vi-ghiatheat contiti ghurag: itanbe Thd se groavesdinay teai d
transfer surface. 25 48. The liquid transfer device as clainmed in claim47,
wher ei rEsemedi hiyt valgiag embet i whrandenelioping etontkedh@pthorakuiding

anmount of ljquid to be held by said porous film w thout causi | eakage,
and t hd-Rf rkAYESH SIEEAES OF | Has o GBI PLSIR kg menbez 44 showir

10 in Fig. 31A.

With a liquid accumulating member 44V formed with the
cross-sectionally V-shaped grooves 45, cushioning
characteristics of the liquid accumulating member can be enhanced
in vertical direction (thickness direction) by the grooves, as

15 shownbyarrow. Therefore, evenwhenamaterialhavingrelatively
high density and relatively high liquid holding ability, exuding
ability of liquid during liquid transferring operation can be
enhanced by the cushioning characteristics to permit increasing
of the number of times 6f liquid transfer. On the other hand,

20 when amaterial havinghigh 1iquid holding ability is used, local
concentration of the liquid to the lower portion can be reduced
even when the liquid transfer device 40 is oriented vertically.
Furthermore, locally concentrated liquid in the lower portion
can be smoothly dispersed over the entire area along the grooves

25 45 when the liquid transfer device 44 is returned to horizontal
orientation. Thus, liquid transfer operation can be started or
resumed quickly.

On the other hand, cross-sectionally U-shaped grooves 46
shown in Fig. 31C may be easily formed by urging a hot wire

30 developing Jouleheat. Suchcross-sectionally U-shaped grooves



30 isdeterm ned corresponding tosaid initial accunul ati on anount. - 95
49 . The liquid transfer device as clainmed in claim40 , wherein grooves
for smoothly nmoving said liquid to the position corresponding to said
transfer surface are provided in said liquid 5 accunul ati ng nenber. 50 . A
liquid transfer nmethod for transferring |liquid enhancing durability of an
Image to a printed surface of a printed product printed with ink,

conpri sing the steps of 10 providing7& tiquid accunul ating portion
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the liqg supplle sald restricting 15 portion by nmounting t
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therewith. 5 The liquid transfer nmethod as claimed in claim 50 , Wherein

sai d prUnskhdpedr facesskdspodtponstmay prdthnte fdowap gty griebherlizpaidan
said transfer surface, and said printed surface is contacted with_said
tr afisf ek sopmpeaigan detth the afels:e\md wrbmtmrrb@vuaz $hapedd

transfer, nethod Lransteniing foLLoUAebo D 99h8Sh Lo Ad IR EeYs e

is returned to be used in horizontal orientation, the liquid
can be distributed over the entire area of the 1liquid accumalating
member 44U more quickly.

10 It should be noted that, the fourth embodiment is formed
by forming the grooves 45 or 46 on the bottom surface of the
first layer 24a and the second layer 24b forming the liquid
accumulating member 24 in the third embodiment, as shown in Figs.
302 to 30D. However, the grooves 46 or 46 can be formed in other

15 embodiment. For example, the V-shaped or U-shaped grooves may
be formed on the bottom surface of the liquid accumulating member
4 of a single layer structure shown in the first embodiment.
Even in this case, similar effect to the fourth embodiment can
be expected.

20 (Fifth Embodiment)

Next, the £fifth embodiment of the liquid transfer device
according to the present invention will be discussed.

As shown in Figs. 32A and 32B, the fifth embodiment of the
liquid transfer device 50 is constructed with a liquid transfer

25 member 52 transferring the liquid to the printed product, and
the holding member 53 receiving and holding the liquid transfer
member 52. The liquid transfer member 52 is formed with a
quadrangular liquid accumulating member 54 formed from the
fibrous body or foamed sponge, a porous film 55 covering top

30 surface, side surfaces and a part of bottom surface of the liquid



25 providing a liquid transfer device having a transfer film perneating
said liquid and transferring the perneated liquid i.n contacting with said
obj ect, and an accunul ating portion accumnulating the liquid to be supplied
to said transfer filmand perneated therethrough and having a plurality of
di vided 30 accunul ati ng nenbers, each of said accunul ati ng nmenbers being

- 96 determned a capillary force and a size so that a total |iquid anpunt
accurrul ated in said plurality of diw @d accunul ati ng nenbers becones

greater than Lgui d anou to be.accunul ateq ip.the accunyl at ortion
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transfer filmby urging said to object onto said transfer film 53. The
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plurality of liquid accurmul ating_menbers is determned in size so as to
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40 to @enlng and closing, and a hinge 59 connecting the both casing
portions 57 and 58. Both casing portions are formed from a resin
10 having rigidity or other material.

On the other hand, the holding plate 56 of the liquid
accumulating member 52 is £ixed to the inner surface of the bottom
portion of the lower casing portion 57. In the condition where
the upper casing 58 is opened, an upper half portion of the liquid

15 accumulating member 52 is projected upwardly from the opening
portion of the lower casing portion 57 to expose the transfer
surface. On the other hand, by closing the upper casing body
58, the liquid accumulating member 52 is protected as being
completely covered by bothcasingportions. Therefore, damaging,

20 liquid leakage and so on due to exertion of an external Fforce
can be successfully avoided.

Inuse, theupper casingportion 58 isopened, and the printed
product PM is mounted on porous member 55 in the transfer surface
(liquid accumulating member) 52 projecting upwardly. Then the

25 printed product PM is depressed by the pallet S to tightly Fit
the ink receptacle layer of the printed product PMonto the porous
membexr to transfer the liquid. Adimension of theprintedproduct
which can be used, is not always required to be smaller than

the area of the transfer surface but is applicable for the printed

30 product having size greater than the transfer surface,



mounting said printed pxoduct in a condition where said transfer surface
mates with said printed surface; and 25 performng said transfer by
applying said liquid to said printed surface via said transfer surface from
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By this, view condition of the colored member 90 through

15 the porous £ilm 25 and the high density layer 24b is varied in
a stepwise manner from the end portion proximal to the contact
plate 27 toward the end portion on opposite side depending upon
the distance between the surface 25s of the porous film 25 and
the colored member 90 (volume of the highdensity layer 24b located

20 therebetween). Namely, at a timing before start using or
immediately after starting of using of the liquid transfer device
50 and thus the liquid is sufficiently filled in the liquid
accumulating member 24, the colored member 90 viewed through
the porous £ilm 25 and the high density layer 24b is substantially

25 separated into a constantly transmitted region 90a, a variably
transmitted region 90b and a constantly not transmitted region
90c, as shown in Fig. 35.

The constantly transmitted region 90a is a region to be
constantly viewed through the porous £ilm 25 and the high density

30 layer 24b irrespective of presence or absence of the liquid in
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the porous £ilm 25 and the high density layer 24b according to
variation of transmission coefficient of the high density layer
5 24b depending upon amount of the liquid held in the high density
layer 24b. The constantly not transmitted region 90c is a region
constantly not viewed through the porous film 25 and the high
density layer 24b irrespective of presence or absence of the
liguid in the high density layer 24b.

10 Here, a length of the variably transmitted region 90b before
starting use of the liquid transfer device 50 is determined
depending upon an angle 6 between the surface 25s of the porous
film 25 and the colored member 90. In the shown embodiment, the
colored member 90 is formed to have 5 mm in width and 15 mm in

15 length and is embedded in the high density layer 24b to have
the angle 6, about 4 degree, relative to the surface 25s of the
porous film 25, The dimension, shape of the colored member 90
and the angle © between the surface 25s of the porous film 25
and the colored member 90 are determined in such a manner ensuring

20 visualperceptivitythroughtheporousfilm25andthehighdensity
layer 24b with avoiding interference of flow of ligquid in the
liquid accumulating member 24. On the other hand, in the shown
embodiment, the colored member 90 may be formed by a thin sheet
having a plurality of apertures. By this, interference of flow

25 of the liquid in the liquid accumulating member 24 by presence
of the colored member 90 can be certainly avoided.

In the liquid transfer device 50 constructed as set forth
above, at a stage before starting use of the liquid transfer

device 50, a predetermined length of the variably transmitted

30 region 90b and constantly not transmitted region 90c are viewed
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transmitted region 904 between the varlably transmitted region
90b and the constantly not transmitted region 90c¢, as shown in
10 Fig. 36.

Namely, when the colored member S0 is viewed from right
above (on the surface supporting frame 6 side) via the porous
film 25, the length of the variably transmitted region 90b of
the colored member 90 gradually becomes smaller according to

15 increasing of number of times of transfer of the liquid, and
the not transmitted region 904 is increased, as can be appreciated
from Fig. 37. Accordingly, by monitoring the colored member 90
(variably transmitted region 90b), the user may make judgment
of the liquid remaining amount in the liquid accumulating member

20 24. In the shown embodiment of the liquid transfer device 50,
at the stage where the predetermined number of times of transfer
is completed (for example, about 100 times), only constantly
transmitted region 90a can be viewed from the porous film 25
side. Accordingly, the user recognize that little amount of

25 1liquid is left in the liquid accumulating member 24 at the stage
where size of the colored member 90 viewed through the porous
film 25 and the high density region 24b is not varied.

It should be noted that, in the liquid transfer device 50,
a relationship between the view condition of the colored member

30 90 (lengthes of the constantly transmitted region 90a, variably
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of liquid transfer is completed. Also, in the shown embodiment,

it is possible to embed the colored member 90 in the high density

layer 24b so as not to overlap with the porous £film 5 (transfer

15 zone) exposed from the opening portion 6a.

By theway, Figs. 38Ato38Dare illustrations showing liquid
transfer operation for a large size printed product larger than
the transfer surface. For the large sizeprintedproduct PMshown

20 in Fig. 38A, liquid may be transferred over the entire area of
the large size printed product PM by shifting the printed product
relative to the transfer surface for a plurality of times as
shown in Figs. 38B and 38C. 1In this case, it is possible that
the ligquidis transferred inoverlappingmanner in certainregions

25 of the printing medium. However, since the region where the
liquid has been transferred once is lowered the liquid holding
ability (capillary force) of the printed product, the liquid
may not be transferred in excessive amount even by overlapping
transfer. Therefore, itisnotnecessarytoconsider degradation

30 of image by the overlapping transfer.
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a liquid transfer member having a transfer surface
contacting the printed surface of said printed product and
transferring the liquid on the printed surface of said printed
product,

10 said liquid transfer member including
a liquid accumulating portion accumulating the
liguid; and
a restricting portion supplying the liquid in said
liguid accumiulating portion to said transfer surface with

15 restriction.

2. The liquid transfer device as claimed in claim 1, wherein
said restricting portion is formed from a porous f£ilm formed

with fine pores.

20
3. The liquid transfer device as claimed in claim 2, which
further comprises a holding member for receiving and holding
said liquid transfer member.

25 4. The liquid transfer device as claimed in claim 1, wherein

said liquid accumulating portion is formed from a sheet form

member having uniform density.

5. The liquid transfer device as claimed in claim 3, wherein

30 said holding member includes a surface supporting frame formed
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transfer member is received within a receptacle space defined

by said receptacle member and said surface supporting frame.

6. The liquid transfer device as claimed in claim 1, wherein
said liquid accumulating portion is formed from a sheet form

member having different density in thickness direction thereof.

7. The liquid transfer device as claimed in claim 6, wherein
said liquid accumulating portion is formed from a sheet form
member provided with treatment for continuously varying adensity

in thickness direction with a predetermined gradient.

8. The liquid transfer device as claimed in claim 6, wherein
said liquid accumulating portion is formed by laminating a

plurality of sheet form members having different densities.

9. The liquid transfer device as claimed in claim 2, wherein
capillary forcesof saidliquidaccumulatingportion, said porous
film and the printed surface of said printed product are set

for establishing a relationship:

liquid accumulating portion < porous £ilm < printed surface of

printed product.

10. The liquid transfer device as claimed in claim 8, wherein
densities of respective sheet form members forming said liquid

accumulating portion are set for producing greater capillary
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1098 & @ndapysewraq )'Lawg)@%ugq erent densities, said first layer

is located at a position more distant from said transfer surface
than said second layer, and said first layer has greater density

than said second layer.

10 12. The liquid transfer device as claimed in claim 11, which
further comprises aholdingmember receivingsaidliquid transfer
member, said holding member includes a surface supporting frame
having an opening portion, into which said first layer covered
with said restricting portion is inserted, and a dish shaped

15 receptacle member having a flange mating with a lower surface
of said surface supporting frame,

said second layer is received with a receptacle space
defined by said receptacle member and said surface supporting
frame and sald first layer covered by said restricting portion

20 projectsupwardly fromasurfaceof said surface supporting frame,

and a surface of said restricting portion forms a transfer zone.

13. The liquid transfer device as claimed in claim 11, wherein
said first layer and said second layer are formed from a fibrous
25 body or a foamed sponge body, a density of said first layer is
in a range of 0.05 to 0.5 g/cc, and a density of said second

layer is in a range of 0.0l to 0.2 g/cc.

14. The liquid transfer device as claimed in claim 2, wherein

30 said porous f£ilm has a thickness of 10 to 200 pm, and a diameter
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20 members are determined in capillary force and size so that a
total liquid amount to be held by said divided liquid holding
members 1s greater than a liquid amount to be held by a liquid
holding member before division, irrespective of attitude of said
liquid holding device.
25
18. The liguid holding device as claimed in claim 17, wherein
each of the plurality of liquid holding members is determined
in size so as to hold the liquid over substantially entire region
of said liquid holding member irrespective of attitude of said

30 Jliquid holding device.
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division, irrespective of attitude of said liquid holdingdevice.
15
20. The liquid transfer device as claimed in claim 19, wherein
each of said plurality of liquid accumnlating members is set
at a size for accumulating the liquid over substantially entire

region of said liquid accumulating member irrespective of

20 attitude of said liquid transfer device.

21. The liquid transfer device as claimed in claim 19, wherein
sajd plurality of liquid accumulating members are dividedly
arranged so that liquids accumulated in each of said plurality
25 of liquid accumulating members are communicated with each other

as depressed through said transfer film.

22. The liquid transfer device as claimed in claim 19, wherein
said plurality of liquid accumulating members are separated from

30 each other by partitioning walls.
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absorbing body variable according to increase number of times
of transfer of said liquid.
25

26. The liquid transfer device as claimed in claim 25, wherein
said absorbing body is supported by an essentially transparent
receptacle member, and said colored member is visible through
said receptacle member and said absorbing body.

30
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30 32. The liquid transfer device as claimed in claim 25, wherein
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36. The liquid transfer device as claimed in claim 34, wherein
20 said absorbing body includes a first absorbing body having a
first density and a second absorbing body having a second density
lower than said first density, thickness of at least one of said
first absorbing body and said second absorbing body is determined
so that lacking of liquid remaining amount in said absorbing
25 Dbody can be perceived from viewing condition of said colored
member at a time of completion of transfer for a predetermined

number of times.

37. The liguid transfer device as claimed in claim 34, wherein

30 said colored member has a plurality of holes permitting flow
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durability of an image for a printed surface of a printed product
25 printed with ink, comprising:

a liquid transfer member transferring said liquid to the
printed surface of a printing medium by contacting the printed
surface of said printing medium on a transfer surface externally
exposed,

30 said liquid transfer member having a liquid accumulating
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that an amount of the liquid to be held without causing leakage

J>

even when the primary surface is oriented in vertical direction,

becomes said initial accumulation amount.

20 43. The liquid transfer device as claimed in claim 40, wherein
said liquid accumulating member is determined a dimension in
a direction of said primary surface so that said primary surface

becomes larger than said transfer surface.

25 44, The liquid transfer device as claimed in claim 41, wherein
said liquid accumulating member has a layer having relatively
high density and in which said transfer surface is positioned,
and a layer havingrelatively lowdensity and in which said primary
surface is arranged, said liquid accumulating member is

30 determined a dimension so that a sum of the amounts of liquid



" #$UR' ()*+,-./0123456789: ;
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

10

15

20

25

30

- 94 -
to be held without causing leakage in each of said layers becomes

said initial accumulation amount.

45. The liquid transfer device as claimed in claim 42, wherein
said liquid accumulating member has a layer having relatively
high density and in which said transfer surface is positioneq,
anda layer havingrelativelylowdensityand inwhichsaidprimary
surface is arranged, said liquid accumulating member is

determined a dimension so that a sum of the amounts of liquid
to be held without causing leakage in each of said layers becomes

said initial accumulation amount.

46. The liquid transfer device as claimed in claim 40, wherein
a dimension of said layer having relatively low density in a
direction of said primary surface is determined so that said
primary surface of said layer having relatively low density is
larger than a bottom surface of said layer having relatively
high density where said transfer surface is positioned andmating

with said primary surface.

47. The liquid transfer device as claimed in claim 40, wherein
a porous film formed with fine pores restrictingly supplying
the liguid exuding from said liquid accumulating member, is

arranged on said transfer surface.

48. The liquid transfer device as claimed in claim 47, wherein
said initial accumulation amount is determined with taking an
amount of liquid to be held by said porous film without causing
leakage, and the dimension of said liquid accumulating member

is determined corresponding to said initial accumulation amount.
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49. The liquid transfer device as claimed in claim 40, wherein
grooves for smoothly moving said liquid to the position
corresponding to said transfer surface areprovidedinsaidliquid

accumulating member.

50, A liquid transfer method for transferring liquid enhancing
durability of an image to a printed surface of a printed product
printed with ink, comprising the steps of:

providing a liquid accumulating portion accumulating the
liquid and a restricting portion restrictingly supplying the
liquid in said liquid accumulating portion to a transfer surface
contacting the printed surface of said printed product, and

transferring the liquid supplied through said restricting
portion by mounting the printed surface of said printed product

on said transfer surface in contact therewith.

51. The liquid transfer method as claimed in claim 50, wherein
said printed surface of said printed product has an area greater
than said transfer surface, and said printed surface is contacted

with said transfer surface dividedly for a plurality of times.

52. A liquid transfer method transferring a 1liquid to an object
to be transferred the liquid, comprising the steps of:
providing a liquid transfer device having a transfer film
permeating said liquid and transferring the permeated liquid
in contacting with said object, and an accumulating portion
accumulating the liquid to be supplied to said transfer film
and permeated therethrough and having a plurality of divided

accumulating members, each of said accumulating members being
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determined a capillary force and a size so that a total liquid
amount accumulated in said plurality of divided accumulating
members becomes greater than a liquid amount to be accumulated
in the accumulated portion before division irrespective of
attitude of said liquid transfer device; and

in transferring the liquid to said object, communicating
liquids accumulated in each of said plurality of accumulating
members with each other by depressing said plurality of
accumulating members through said transfer film by urging said

object onto said transfer f£ilm,

53. The liquid transfer method as claimed in claim 52, wherein
each of said plurality of liquid accumulating members is

determined in size so as to accumulate over substantially entire
region of said liguid accumulating member irrespective of the

attitude of said liquid transfer device.

54, A liquid transfer method for transferring liquid for
enhancing durabilityof an image for a printed surface of aprinted
product printed with ink, comprising:

providing a liquid transfer device defined in any one of
claims 40 to 49;

mounting said printed product in a condition where said
transfer surface mates with said printed surface; and

performing said transfer by applying said liquid to said
printed surface via said transfer surface from said liquid

accumulating member.



