INK-JETJ.RINTING CLOTH | NK- JET PRI NTI NG PROCESS AND_PRODUCTION

PROCESS “OF *PRI"NT : BACKGROUND COF THE | NVENTI ON - E ) 8
Inventlon : - ‘The presenj invention relates to anCF (Ei=
cloth, 'an ink- Jet prlntlng process and a proguctlon pr og §§EDSHEETHASBEEB
print. - 10 Related Background ‘Art ~ Besides scregnh pri REPHACED
and. rol l ér -printing, ink-jet . printi.ng has heretofore beemRknowr as a
. process of “printing on cloth . fornmed of cotton, silk, polyester or the
-1 .~ INK=-JET PRINTING CLOTH, INK-JET PRINTING PROCESS '

AND PRODUCTION PROCESS OF PRINT .
’ " This Sheet Has Been R
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5. Field of the Invention |
| | The'present.inVehtion relates-to an ink-jet printing

. cloth, an ink-jetsprinting process and a production .‘

process of a print.

10 : Ré;ated Background Arf |
| ' ' Besides screen printing and roller.printing, ink-jet
printing has heretofore been known as a prbcéss of a |
printing on cloth formed.ofléstfon, silk, polyestef or the
like.” This ink-jetlpriﬁting is conducted'by means of an
15; aink-jet prihtiag apparatus qbtained by improving an image-
forming aéparatus 6f-ap'inkfjet-system for'fofming imagésl
on recarding.ﬁedia such as'plastics and recording-paper'so '
as to be fitted for textile printing and the kind of a
cloth to be used. | "
20 _ The'ink-jet systém'is one'af nbn;impact priﬂting
| systems, which ejects an 1nk or the 11ke to dlrectly apply
the ink to cloth or the like and is 11tt1e in noise. A
textl}e prlnting apparatus equipped with a prlnting head
of the ihkfjetlsystem permits high-density-printing‘
.25~u-operation_at:aigﬁfspeed.--Therefo:e, the textile printing
procésses.using a plate such as a screen or a design

rbller are unfit for multi-kind small-~quantity production,'




like. Thi®% ink-jet printing is conduct ed by neans of an 15 MEQh
printing apparatus obtained by inproving an image- - form mﬁ% Iaced'

of an ink-jet systemfor formng images = .. on recording e«

pl astics and recordi ng paper so - as-to be fitted for tex

and the kind of - ~ cloth to be used. =  The.ink-jet systemis a
non-i npact printing - system "which ejects an ink.or the like to
directly apply the ink to cloth or the |ike and produces little n0|se.

brinting hedd purigHeds ﬂﬁé’z?felﬂé*‘-fﬁ%%??ﬁeg“\%per 8fng BracledV o syste
The textile pri @&am x&{é’%ﬁ%ﬁr Usi e & ﬂ&t;]s*eﬁ@@s agné xﬁ&1€£ﬂk9hda

desi gn rol l'e are unfl for tl-klnd smal’l-quantity production,
' small-quantlty production in a short period of time
because data for_prlnting can be formed with ease by a

5  host system or the like. .

The textile printing apparatus of the ink-jet system

is generally equipped with a carriage mounting a printing
'neans'(printind-head)hthereon, a feeding means for feeding
:a_cloth_and control'means for controlling these-means.'

10 The printing head by which ink droplets are ejected .
through a plurallty of ejection orifices is serially
scanned in a dlrectlon (a main scanning dlrectlon)

perpendlcular_to.the feeding directlon (a secondary

'ScanningadireCtion) of the cloth. ' On the other hand, the

15 . cloth is intermittently fed by a predetermined length at
the time printingzis stopped.V-According to this printing
process; inks are ejected on the cloth according to
prlntlng s1gnals to conduct prlnting. Therefore, The ink-
jet prlntlng process attracts attention as a prlntlng

20 ° method which is low in running cost and sllent._ When a
printing head.in'ﬁhich_a plurality of ink-ejecting nozzles
- has been aligned in.the'secondary scanning direction is
used, printinq of a width correspondinq to the number of
the nozzles can be performed every time the prlntlng head

25 is scanned once on the cloth. '

- In the case of color textile printing, a color image

- ls forned'by overlapping.ink droplets of plural colors

L
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-2- I wher eas the |nk jet textile prlntlng process is a S sten1
~making no use of any plate, and pernits mul ti-kind

production in a short period of tine . . because data for pr| eﬁ

formed with ease by a 5  host systenlor the like.

textile printing apparatus of t he .i nk- j et =system s generally eqU|pped
‘Wi th a printing neans (prlntyng head) ~  mounted on a carriage, a

f eedi ng nmeans. for feeding , a qloth and controf nmeans f or controlling

t hese neans. - r|nt|
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colors of yellow (Y), magenta (M) and cyan (C) or 4 colors

s including black (B) in addition to these primary colors.
~ Since such devices are used, the techniques required
of the'ink-jet_printing are:greatly different_from those
~ of the screen and=roller.printing; This is caused by such
ldifferences in system as the optimum value of. ViscoSity
10 among properties of inks used in the ink-Jet printing is
greatly ‘different from that of textile printing inks used
- in screen printing or the like and is low, the ink-jet .
.printing requires to take steps as to reliability such as
clogging'of a head, so~-called additive color.process, in
15. which a'few'inks'of'different colors are shot on the same
ipOSition S0 as’ to overlap each other, is. conducted and
dots of inks are very small.
Various investigations have thus been attempted as
'to methods of such inkéjet printing; For example,-
20 .Japanese Patent Publication No. 63-31594 discloses a
o method in which textile printing is conducted on a cloth
containing a water-soluble polymer, a water-soluble salt
and water-insoluble inorganic fine particles, and Japanese-.
'Patent'Publication No. 63-31593 discloses a textile
'25_ printing method in'which inks_each having a viscosity of
" 200 cP or'lower and a.surface tension of 30 to 76 dyn/cm

are used, and a cloth having:a water repellency of 50
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the tinme printing is stopped. According to this printing | Th@ﬁ@&?ﬁmemRe

I nks are ejected on the cloth according to printing sign

conduct printing. Therefore, the ink- . - jet printing proceEH’IM’# ’H,”
attention as a printing. 20 method which is |ow'in runni ngi co

silent. Wwen a - printing head in whlch4a'plurallty of ink-ejecting
nozzl es " has been aligned in the secondary scanning direction is-

usedb pr|n¥|ng gf a mndth correspondlng to the nunber of t he. nozzl es
t d, .25 h
“chotn. "o 1 T PofHia oE Rake 56 RBRONTRA LR BCRPTARRRS. VACHOP AP Endda®
s fornmed by‘””ﬂ'éﬁﬁi&?ednk droplets of plural- colors '
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Since the prior ‘art printing methods described above
.are based on thinking that the penetration of inks 1nto '
5 the interior of fiber is prevented to prevent the |
_'diffusion of dyes, thereby'imprOVing coloring,.the'
1mprovement in coloring is recognized to some extent.
However, they 1nvolve problems such as (1) 1t takes a long i
time to_dry the inks, (2) no strike-through occurs because
' io the inks do not_spread, and (3f an area factor becomes
small because the inks do not spread, and so coloring
ability is linited.
On the other hand, for example, Japanese Patent
'Application Laid-Open No. 4-59282 discloses an 1nk—3et
15 printing cloth’ obtained by incorporating 0.1 to '3 % by
weight of a surfactant into a. cloth formed of a"
hydrophilic fiber material. According to the cloth
subjected to such_aﬂtreatment,-inks are absorbed in the
1nterior cf fiber by diffusion, and so tendency to strike-_
_20' through 1s-enhanced.3 However, such a cloth is unfavorable.'
| to improvement in:Colorinc ability because dyes penetrate
1nto the 1nterior of the fiber._ o
As. described above, the prior art techniques have
been able to_satisfy 1nd1v1dua1 performance
'25,p-characteristics required of the ink;jet printinclprocess
- for obtaininghexcellent prints.to some extent, but has

been unable to satisfy all the performance characteristics -



ej ected fromrespective printi.ng heads I n

color printing requires three or four j printing heads and i e“RCINEd
corresponding to 3 primary colors of yellow (Y), magenta zm I,
. (C) or 4. colors 5  including black (B) in addition to these

col ors. 'Since such devices are %Béd, the techniques reqU|red

of ink-jet printing are greatly different fronlthose '

screen and roller printing.  This i's caused by such dlfferences in

systen1as the o thynlvalue of V|sc03|ty 10 S of inks
“used in théllﬂé# SrEMENGPe  greatly different fromthat of

textile printing- |nks used in-screen printing or the like and is |ow,
i nk-jet printing requires attention to rellab|I|ty such as cl ogging

-.of the head, tgﬁgﬁg%gg#%_gggﬁ_%_JgﬁTfg%or process, in which. . - a few
i'nks of differ re Sno e same position ~so as to -

overlap each other, iftCpodeRéperand ahCobject of the present 1nventlon

s to provide,an lnk-jet.prlntlng cloth and an ink-jet
‘printing process,'which can provide bright-prints _
excellent'in drying property, free'of bleeding and high in
color depth,.image'quality and grade, and a prodnction
process of prints.excellent in properties.-

10'_-_ The above .object can be achieved by the present
'1nvent1on descrlbed below._"' |
According to the present inventlon, there is thus
provided an 1nk-jet prlntlng cloth on Whlch text11e"
_prlntlng is conducted u51ng an 1nk-3et system, whereln the |
15 cloth contains a_water.repellent and a hydrophilic agent
ISO.as to have a predetermined nater repellency.
| Accordlng to the present 1nventlon, there is also
provided a process for produc1ng an 1nk-jet printing cloth
on which textlle_printlng is conducted using an 1nk-jet
20 systenm, which'comprises the Steps of:
applying a water repellent to a cloth,
| drylng the cloth; and |
_ further applylng a hydrophlllc agent to the dry
" cloth. -
és _ | According to the present invention, there is further
provided an 1nk-jet prlntlnq process compri51ng ejecting

1nks by an 1nk-3et system to prlnt a cloth wherein a



dots of inks are very small .- Various investigations have thus

been attenpted-as ~to.nmethods of such ink-jet printing. For exanple,
20 Japanese Patent Publication No. 63-31594 discl oses a met hod in
which textile printing i s conducted on a cloth containing a

‘wat er - sol ubl.e polymer, a water-soluble salt ® = and water-insoluble.

i norgani c-fine particles, and Japanese. ‘Patent Publication No.
63- 31593 discloses a textile 25 printing nethod in which inks each having

Ayniem . 17 r@%%%acoaﬁalalwo%’ﬁ@%s%‘?ﬁagag Jhe8F “phfch BagopR1age Sgent
-4 - and having a predete:mlned.water_repellency is used as
said_cloth.. | - |
According tdﬂthe-present-inVentidn, there is still
'_.5 - further provided.a process for producing-a print by
applying inks to-a'cloth using an ink-jet system to print
the cloth, which comprlses the steps of:
- applying inks to a cloth contalnlng a water
repellent and a hydrophlllc agent and having a
10 predetermined water repellency,

fixing dyes in the inks to the cloth; and

washing the thus-treated cloth.

Bﬁ;EF"DE§CBIEEION OF ZﬂE DRAﬂING§
15 _Fig: 1A 1s a typ1ca1 sect10na1 s1de elevatlon
| schematically 111ustrating the constltutlon of an_;nk-jet
printing apparatﬁs to which tne present invention is
applied. ' | .
Fig. 1B is an enlarged view of a portion of a
26 L.conveyor belt in Fig. 1aA. o |
Flg. 2 1s a perspectlve view typlcally 111ustrating:
_a'printer sectlon and a feed_sectlon_ln the_apparatus
shown in Flg. 1A.
Fig. 3 is a typical perspectlve view of an ink-
25 _feedlng system_ln the_apparatus shown in Fig. 1A.
| -'Fig. 4.is a.pefspective_viewlschematicaily

illustrating the-ednstitution_of a printing head. to be



1 points or ‘nmore as nmeasured in accordance with JI'S L 1079 ThisShedt

enpl oyed.

are based on thinking that the penetrat|on of inks into
of fiber is prevented to prevent the di f fusion of dyes

i mproving coloring, the _i mprovenent 1l colorlng I's recogni zed to sone
. However, they invol ve problens such as (1) it takes a long

‘extent.

Since the prior art printing methods_ d m‘aee

time to dry the inks, (2).no strike-through.occurs because 10 _the inks

Rt G0 PhE%abBRLOLBOERUBR, 1n pygPrGAL Docause the Inks

ot her hand, for exanpl e, Japanese Patent Application Lai d- Open No.

do not spread,
. do not spread,

4-59282 discl oses an i nk- jet 15 printing cloth obtained by incorporating'

0.1 to 3 % by

3 % by pESCRIPHEIN OF BuBUBRAR BRED BiBoBTkerd formed of a
hydrophi lic fiber nmateria ccording to the clot
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According to the ink-Jet printing cloth and printing
process based on the present invention, prints excellent

in drying property, coloring ability and resistance to

'.bleeding can be provxded.'

According to the 1nk—]et printing cloth .according to

the present 1nvention, inks do not very penetrate 1nto the

.interior'of fiber owing to the water repellent contained

therein, and so dyes do not diffuse, resulting in
improvement in'coloring. The hydrophilic agent

simulteneously containedfin the cloth moderately prevents

the'inks from being repelled by the water repellent. More
"specifically,_the inke'uSed'heve affinity for the
.7hydrophilic egent, and are hence absorbed in the cloth to

some extent and also laterally spread.

-Therefore;'since the cloth according to the preSent

invention also becomes excellent in drying property and

'great in area factor, 1t is also excellent in coloring

ability. The term "area.factor" means_a'proportion of
dots occupied'in a unit area. When the permeability

(water'repellency)'of the cloth is preset to a Qalue less

than 50 points by-uniformly conteining the water repellent
“and the hydrophilic agent in a certain proportion in the

' cloth, scattering of hydrophilicity of fiber itself due to

density, directional property,_irregularities, impurities

]



subjected to s
the fiber by d
- enhanced. Howe
I mprovenent in
interior of th
t echni ques hav
characteristic
excel l ent prin
the perfordanc

'.present_invention. Examples thereoftinclude various fiber

uch a treatnent, inks are absorbed in the SFhaterior of
i ffusion, and so the tendency to ke-t ko s;g&ﬂasBeenReﬁaced

ver, such a cloth is- - unfavorabl e mnth resp
colorlng ab|I|ty . -‘because dyes penetrate |q
e fiber. * As descri lfed above, the pri

e " been able to satisfy individual perfornance

dh

s required of the |nk jet printing process for obtalnlng

ts fo so ext ent,. bu een ‘unabl e to satisfy al
em%at%%{fttet?eg be iessened and SQt URRECBHRTER e

(bleeding) of 1nks can be prevented

' The preferred embodiments of the present invention

more detail.
No particular limitation is 1mpcsed on the fiber

material for the 1nk-3et printing cloth according to the

. materials such as cotton, silk, wdol, nylon, polyester,

10

15

rayon and acrylic'fibers. he cloth used may be a blended-

fabric or union cloth thereof.

' The water repellency in the present 1nvention has
been measured by using, as a measuring means, the_water
repellency test (spray method) described in JIS L 1092.

| ﬁc_particular limitation is"imposed.on'the water
repellent useful_inlthe'praCtice of the.present inVentibn

so far as it has the ability to repel water which is a

' main component of inks. However, examples thereof include

20

paraffins,_fluorine-containing_compounds;'pyridinium
salts; N—methylolalkylamides,-alkylethyleneureas,

oxazoline_derivatives,_siliccne compounds, triazine

'.'compounds,-zirconium ccmpounds-and mixtures thereof. Of

these, paraffinic and_fluorine-containing typetwater

repellents are-particularly preferred'from'the'viewpointsn

25

of easy adjustment of water repellency, prevention of
bleeding ‘and concentration.

The amount of the water repellent to be applied is

will then be described to explain the present 1nvention in



SUMVARY OF THE | NVENTI ON It is therefore an object of The
present invention 5 to provide an ink-jet printing cl ot Ba%1q me
printing process, which can provide bright prints excell @

property, free of bleeding and high in ~col or depth, i

grade, and a production - ~ process- of prifts having excell ent
properties. 10. - The above obj ect -can be achi eved by the present

i nvention described bel ow. According to the present invention,

there is thus

printing i slcon808§eg°8\épg§d o f‘!& E’Qgp?ré[dgtl " OE- %em%mﬁegi%lﬁ}lent
contains a wat \?\gséﬁeg S:B%gﬁ@ 1] 0% ng&ow ldh aﬂi:%'&t effect %%e\%xﬂfi\heg a

pr edet er m.ned According to t epresen

i nventi on, thergxbésék§gwﬁenﬁtratﬁt de¢ 3 DetdmekOli %?33 @%ﬁ”"dﬁfﬂﬁa

printing cloth xtile printing 1s con usi ng an
-1 nk-j et _ other hand, if the water repellent is contained in an

5 amount exceeding 40 % by weight, a great change in
performance can no longer be brought about. |
Any water-Soluble polymer'having a'water-repellent
function may also be used as the water repellent.
Examples of such water-soluble polymers 1nclude starch
10 cellulosic substances such as carboxymethylcellulose,
'methylcellulose and hydroxyethylcellulose, sodium
3 alginate, gum arabic, guar gum, gelatin, tannin and
derivatives thereof, polyvinyl alcohol and derivatlves -
..thereof polyethylene ox1de and derivatives thereof,
18 _water-soluble acrylic polymers, and water-soluble maleic
anhydride polymers. | |
The amount of the water-soluble polymer is 0.1 to 20
% by weight based on the cloth. Aany amount of the water-
.soluble'polymer.exceeding 20 %:by weight results.in a
20 : cloth.markedly deteriorated in-desiZinglability. It is
o also not preferred from the viewpoint'ofieconomy to
' contain the water-soluble polymer in such a great amount.
on the other hand, if the.amount is less than 0.1 % by
weight the effect of such an agent 1s not sufficiently
a8 "exhibited.
| The'hydrophilic'agent useful_in the practice of the

present invention is a substance capable of improving the



20 system which conprises the steps of: appl y'ﬂ%sﬁeyﬁm laced
|

repellent to a cloth; drying the cloth; and

appl ying a hydrophilic agent ‘to- the dry -~ cloth. 25 :

t he present invention, there is further provi ded an |nkJ
process conpri sing ejectlng . |nks by =aR0 ffk-j et systemto prlnt a
cloth, wherein a -7-

mount ed on t he appar at us shomm in Fig. 1A ' DESCRIPTICN OF THE

:-PREFERRED ENBOD

10

20

25

nk- gﬂsorblng ab111ty of a cloth when added in a

_predetermlned amount or more to the cloth as compared with

the cloth before its addition. Increase in the absorbing

abiiity can be deternined'by Whether the water repeilency |

. is reduced or not, and the degree of the reductlon. As

speclflc examples of a method of applylng the hydrophlllc.
gent, there_are cons1dered varlous methods such as a

method of containing a surfactant and a method of

containing a water-soluble substance having a hydrophilic

‘group. Any of these methods may be used.

As the surfactant'uSed_for enhancing the absorbing

~ability, are preferred.anionic, nonionic and amphoteric _"
_surfactants; As examples of the anionic surfactant, may

 be mentioned surfactants of the sulfonzc acid,‘carboxyllc_,
. acid, sulfurlc acid ester and phosphorlc acid'ester types.

As the nonionic surfactant, there may be used ether types

such as'polyoxyethYIene_alkyl ethers, polyoxyethylene
alkyl allyl ethers and acetylene'glycol, the ester types

. . .such as polYoxyethylene alkyl esters and sorbitanrfatty

acld esters, amlnoether types such as polyoxyethylene '

alkylamlnes, ether ester types such as polyoxyethylene

~ sorbitan fatty acid esters, and the 1like. As the.

amphoteric surfaCtant, there”may be used betaine types and

'the like.

The surfactant is preferably applled in an amount of
0. 01 to 50 % by welght based on the cloth.. If the amount

exceeds 50 % by welght . a change in absorbing ability can



~ According to the ink-jet printing cloth and printing 5 prﬁ,eis based on T

the present invention, prints excel | ent - in drying prope lmmd
ability and resistance to bl eedi ng can be provi ded. .l
Accordlng to the ink-jet printing cloth accordlng to - ‘th

i nvention, inks do not penetrate very far + ritlbo - t he |nter|or of f|b r
owng to the water repellent contained . .therein, and so dyes do not

diffuse, resulting in : i nprovenent in coloring. The hydrophilic agent
si mul-taneously contained in the cloth nbderately prevents . . the jnks

from bei ng } epePPedopgerhberoughipahcith, ant Suchs a graat iangynt ise
absor bed i -t heRERGENMPY Drefagng é';aoé&hsﬁ@%k%o}?&@ q%?e@é’oa}aéxfyé‘ﬁ?@idthe
[herelore, 1 1oRehAE Bt 350 b "5 LR e, o0 Y Y S e,
.also excel | ent tﬂeCQEQrEngf such an agent is not sufficlently exhiblted.
s : As.the water—soluble substance having a hydrophlllc
_group'used.for improving the:absorbing'ability, are
preferred those like-water-solnble solvents generally
incorporated 1nto ink-]et 1nks.‘ Examples of uSable
solvents lnclude lower alkylene glycols such as ethylene
10 glycol d1ethylene glycol triethylene glycol and |
| propylene glycol. lower alkyl ethers of_alkylene glycols, .
such asgethylene"glycol methYl (ethyl, propyl or butyl) |
ether, diethylene glycol_methYI kethyl, propyl or hutyl)
'ether: triethylene glycol methyl (ethyl, propyl or butyl)
15 ether, propylene glycol methyl (ethyl, propyl or butyl)
-- ether, dlpropylene glycol methyl (ethyl, propyl or butyl)
ether and trlpropylene glycol methyl (ethyl, propyl or .
butyl)_ether: pclyalkylene_glycols such as polyethylene
glycol”and polypropylene'91Ycol and products obtained by.
. 20 modifying one or'two hydroxyl groups thereof,.typified by
~ mono- or d1a1ky1 ethers thereof; glycerol, and
-_ thlodlglycol. Most of them are llquld but those having a
hlgh nolecular weight may be solid. However, their effect
is not different from that of the llquld.
25 . The water-soluble substance hav1ng a hydrophlllc
.group is’ preferably applied in an amount of 0. 01 to 50 %

by welght based on-the cloth. If the amount_exceeds 50 %



ability. The term"area factor" neans a proportion of

¢ _ /- : ) . o dﬁ1tis%ho ys .e laced
in aunit area. Wen the perneability (wat er repellency) _

is preset to a value less than 50 points by uniformy conf I
wat er repellent .25 and the hydrophilic agent in a certain pr

e

the cloth, scattering of hydrophiliciti of fiber itself due to
density, directional property, irregularities, inpurities
- 8- 'l -and the like can be | essened, and so uneven spread :

(bl eedi ng) of jnks gan.be prevented.” referred enpodi nents

_ ., - _ The p
of the present PEnYEAEREe @ ChaRga 1R @asdnass A ¥FEHANS, 6o MR NETHLE ont

Inventionin pg bgghgh%eggbht;.and such a great amount is hence not

 preferred froﬁ the viewpoint of econdmy?' on the othef
hand, if the amount is leés than Q.Ol_%'by.weight, the
5 éffeét of such anjagent is not'sufficiently e#hibited.
The.preferable.rangés of the water.repellent and
hydrophilic agent to'be added_to the.cioth are as )
'described abo#e. However,'a ratio_between.the ambunts of
_these agents to be addéd_is important. With respect to
. 10 this fatid, the amounts of the.wéter repellent and |
| hydrophilic aQent are preferabiy determiﬁéd in such.a- _
 manner that-the:water'repellency of the resulting cloth is_.
less thén 56 points. B | | |
"The cloth éccording to the'éresent invention
15  contains the'ébo#e-descfibed'substandes fof the purpose of
adjustihg 1ts_wa£er repélléncy, but.may also contain” .
compbuhds other than thése substances. _Exaﬁples of the :
compounds usable inclﬁde water-soiﬁble inorganic.salts,
urea, catalysts; aikalis,.acids, antireductants,i
20 antiqxidants,-level_dyéing agepts, deep dyeing agents,
'_cérriers;'reduéing §gents, oxidizing agehts and metal
“ions. o |
As compounas efféctive in prQQention[of bleeding énd
impfovement.of'coloring ability, may be mentiqned‘ﬁater—
25 solub;é inorganic sélté. - Examples of watef—éoluble _
_ inbrganic’salts'préferably used include alkali_metal salts

such as NacCl, Nazsb4, KCl and CH3COONa, and alkaline earth'



No particular limtation is inposed on the fiber naterlal for the

ink-jet printing cloth according to the = - present inventThgSheeBia laced
t hereof include various fiber mat eri al s such as cotton, "mm"ﬁ"lm

nyl on, polyester, 10 rayon and acrylic fibers. The cloth

bl ended . fabric or union cloth thereofl3 =

repel l ency in the present invention has . been neasured by u3|ng as a
measuring means, the water : repellency test _(spray method) described

in JIS L 1092. articul ar fon is inposed on the water .-
repel | ent dsef lﬂe]'?ar} tsr?elfpﬁ a%‘f? %fc?ﬂﬁz éﬂ 2vention " so far as -

it has the ability t er which main. co I nks.

However , exanples thg¥re e#%d? very. e€€?§F+Y%slnf?{ﬁ¥? €P§§ ?glnlng
comounds, PV UAN#Y 4 A TendhETLEYLELBHYY AR iR

aIkertherneureas erivatrves l'1"cone- %onpounds
triazine LORPQUICEr, Ziﬁé%mmﬁeam@é@dﬁaﬂdcﬁe&%&f-safﬁs%_ o

5 inorganic salt.has a'synergistic effect and is hence

preferred. | -
As a method of.containinq the'ab0ve-described |
sﬁbstances in the cloth) any method snch'as padding,
~ spraying, dipping, printing orjink4jet'may be -used.
10 - A cloth may he~impregnated-with.a treating liquid
| containing the water repellent and hydrophilic agent._ |
However, when a cloth 1s 1mpregnated with a treatlng
'liquld containlng the water repellent sO as to make the
| cloth hard to be penetrated by 1nks, and then dried,

15 - followed by applicatlon of the hydrophlllc agent for
1mprov1ng wettlng property, the treatlnq 11qu1d for
improving the wettlng'property does not penetrate the |
interior of fiber because the'flber is impregnated with
the water-repellent, and eo_the treating liquid adheres

_éoi only to the peripheral snrface of the fiher. Therefore;

the wetting property'of the peripheral surface of the

flber is 1mproved. As a method of.determining the-Wetting_ .

.property where the 1nterlor of flber is dlfferent from the
perlpheral surface of the fiber 1n the wettlng property as

25 - descr1bed above,_such a dlfference can be conflrmed by
| conducting inkejet.printing on a cloth, obeerVing a fiber

 section of the resulting print to distinguish a difference

|



these, paraffinic and fluorine-containing type water llents are
particularly preferred fromthe viewoints 25 of easy.adj

repel | ency, prevention of bl eedi ng and concentrati on.

amount of the water repellent to be applied is

-9- - 1 0.05to 40 % by melght based eni#he cloth. If the anDunt
is less than 0.05 % by weight, the effect of preventing excessi ve
penetration of ink becomes insufficient. On the other hand, if the
wat er repel | ent |s contalned in an 5 anount _exceedi ng 40 % by wei

ght
great chande inin the semenﬁﬁa‘eeoaaﬁfne ﬁamgérdze Betwgkn &B&meripheral

Any mater-solubl&i.ac andhgggngngeggggfiaegﬁ %gger section._ More

Iaced

specifically, if the_concentration of the fixed dye on the

' peripheral surface side of theifiber in the fiber
5 structure is'higher than that on the interior side of the
fiher, it can be said that the wetting property of the
.: peripheral surface of the fiber is higher than that of the
interior of the fiber._ On the other’ hand, if there is
little difference in the concentration of the fixed dye

io .between_the peripheral surface and the interior of the

fiber, it can be said that there is no difference in the -
' wetting property as well. |

- After conducting the treatment as described above,

the thus-treated‘cloth is finally dried and optionally cut

15 intolsizes_feedable_in an ink—jet apparatus, thereby
providing these cut pieces_as-ink-jet'printing'cloths.f
No particular.limitation is imposed on textile
~printing inks uSed.for the ink-jet printing cloths
~according to the'present'invention. ,However, when the
20 cloth is formed'of'a materiallsuch as cotton or silk ink-
| - jet textile printing inks composed of a reactive dye and
an aqueous medium are preferably used. When the cloth is
formed of a mater1a1 such as nylon, wool, silk or ‘rayon,
ink-jet textile printing inks composed of an acid or
”25 .direct dye and an aqueous medium are preferably used.
_ Besides, when the cloth_is formed of a polyester_material,

ink-jet textile printing inks composed of a disperse dye



function may al so be used as ‘the water repellent. Exanpl es of such
wat er - sol ubl e polyners include starch, 10 cel I ul osi ¢ substances 'such as

car boxymet hyl cel | ul ose, ' nethylcellulose and hydroxyet hyl cel | ul ose,
-sodium - - alginate, gumarabic, guar gum gelatin, tannin and
~derivatives thereof, polyvinyl alcohol and ®6ri+vatives -t her eof ,

pol yet hyl ene oxi de and derivatives thereof, 15 water-soluble’ acryllc

pol ymers, and water-soluble nmaleic anhydrlde pol ymers.’

The anount of the water-soluble polymer is 0.1 to. 20 @6by melght

. based on tHe cland. amr@qaﬁ@uﬁtmeﬂluneamm preferablysusggte pol yner
exceedi ng. 20 % by meyg results in a 20, cloth narkedlﬁgdeterlorated in.

desi zing ability. sSPe°1flﬁIEBeﬁBFaB;@f%¥?@Hl??oﬂft CFPRY SRt MY
econony to use

anount . ()P?fﬁ@?ﬁ%@?eﬂaﬁﬁ? %?ifﬂﬂiﬁﬁg %gspgl¥£Esr?ﬁ8ﬁgggla¥great
wei ght, the efffﬁ@l&ﬁeSHFP.aﬁe§9€93ei§ef98w55ffiﬁleﬁ5ly42,-75, 95, 168
5, and 175; C.I. Reactive Red 21, 22, 24, 33, 45, 111, 112,
114, 180 218 226 223 and 235; C.I. Reactive Blue 15,
19, 21, 38, 49, 72 77, 176, 203, 220, 230 and 235; C.I.
Reactive Orahgeus, 12, 13, 35 and 95; C.I. Reactive Brown
7, 11, 53, 37 and 46; c.I..Reactive Green 8 and 19; C.I.
io - Reactive Violet 2, 6 and-zz; C.I. Reactive Black 5, 8, 31
and 39; and the like. ‘ | | |
| The acid and direct dyes 1nc1ude C.I. Acxd Yellow 1,
7, 11, 17, 23, 25, 36, 38, 49, 72, 110 and 127; C_._I. Apld
Red 1, 27, 35, 37, 57, 114, 138, 254, 257 and 274; C.I.
15 Acid Blue_j,]9,'52; 83, 90[_1;2'and 185; C.I. Acid Black
| 26, 107,a109 and.lss; C;I. Acid Orange 56, 67 and 149,
C.I. D:'Lrect Yellow 12, 44, 50, 86, 106 and 142 C I.
Dlrect Red 79 and 80; c I D1rect Blue 86 106, 189 and
199 C.I. Dlrect Black 17, 19, 22, 51, 154,- 168 and 173,
20 c I. Dlrect Orange 26 and 39; and the like.
| | The dlsperse dyes include C. I. Disperse Yellow 3,.5,
7, 33, 42, 60, 64 79 104, 160-, 163- and 237 C 1. |
: Dispefse_Red 1,.60 135, 145 146 and 191, cC.I. Dlsperse'
. Blue-56;'6d, 73, 143, 158,_198, 354, 365 and 366; C.I.
25 DiSperee Black i_and ;0} Cc.I. Disperse Orange_30 and 73:
Terapfint.Red 3GN Liquid ard Teraprint Black 2R; and_£he :
like. | | .



25 _exhibited. The hydrophilic agent ~useful in the practice of

t he - present invention is a substance capable of inproving the

- 10 - 1 ink-absorbing ability of a cloth when added in a
predeterm ned anount or nore to the cloth as conpared with - . the cloth
‘before its addition. An increase in the absdébng .~ ability can be

det erm ned by whether the water repell.ency . 5 is reduced or not, and the
degree of the reduction. As ‘speci fic exanples of a nethod of , '
applying the hydrophilic - —agent, there are_c¢consi dered various. et hods
such as a 1 rmnfm%h%fa@%ﬂﬂﬁig%ﬁgtﬁrﬁﬁrPﬁcﬁﬁﬁ%dﬁhd°§ kpeRegdyes to be

used is,preferably'within a range_of.frbm 1 to 30 & by.
| weight based on the total weight 6flthe ink.
As a water-soluble sblvent used'tdgethet with the
5.”*dyés)_thefe may be used any wétér-Soluble solveht
genefaily used inlink—jet inks. 'Preferable examples
,thérebf_includé.lqwer_alkylene glycols such as:ethylene
‘glycol, diethylehe glycol, tfiethylene glycol and
propyleﬁe glycol:ILOW9f alkyl etﬁérs of'alkylene'glycéls,
10 such és eﬁhylene giyéol methYI (ethyl, propyl or butyl) |
_ ether, diethylenegglycél.methy1 (ethy1, prdpyl or butyl)
éther, triethyiené giycol methyl.(ethyl, propyl or butyl)
| ether, prdpylene_glycoi methyl (ethyl, pfopyl or bﬁtyl)
:éther: dipfopylene glycol methyl (eﬁh&l, éropyl or butyl)
15 ether and.tribropylené'giycol ﬁethyl_(ethyl, propyl or.
| butyl) ether; pblyalkylene'gIYCOIS sﬁch-as pblyethylene"
QIYCol and polyprébYlehe.glycai and products obtained by.:
modifyihg one or_two hydroxyl g:oupslthefedffhéypified'by
mono- or dialkyl éthéfé thereof; glycerol; thiodiglycol;
20 F sulfolane; Nemethyl—é-pyrrolidone; 2-pyrrolidone; and 1,3~
| diméthY142-imidaquidihone, The preferable content of
these water-soluble solvents is geherally within a range
| of from 0 to 50 $ by weight.based_on'the total weight of
the ink. | R ;
25 In the §aé¢_of.a watef—baséd.ink,‘the.cdntent"of'
1'water as a pfinciﬁal c&mponent is preferably withih'a.

- range of from 30 to 95 % by weight based-on the total.



contai ning a water-soluble substance having a hydrophilic 10 group. Any

of these nethods may be used. - As the surfactant used for
enhanci ng .t he absor bi ng abi lity, anionic, nonlonlc and anphoteric
surfactants are preferred. As exanpl-és of the anionic surfactant, may
be mentioned surfactants of the sulfonic acil =<arboxylic 15 acid, :
~sulfuric acid ester and phosphorlc acid ester types. As the nonioniC'
~surfactant, there may be used ether types - such as pol yoxyet hyl ene
-al kyl ethers pol yoxyet e ‘alkyl allyl ethers and acetyl ene glycol,
the ester t peswelg X:S@;Ktige Kroxyet hyl ene” al kyl esters and sorbitan

;?L;ram”zesc;?hgftefﬁsﬁs&a{ft SRR USRS agents,
B il e B S " dapdee ™ b
:preferably app'Hﬂ%f&&&%ﬁ&EHNUESéﬂslty modifiers such as polyvinyl
" 5 alcohol,_cellu1051c compounds and_sodium alginate, pH
-adjmstors, optical_Whiteniné agents, miidewproofing
agents, and the iike'may be.added as'other ingredients for:j"
inks as needed.. | |
As an 1nk—3et recordlng method and apparatus used,

10 .there may be used any method and apparatus conventlonally
known.- Examples thereof ;nclude a method and an apparatus
in mhich_thermai-energy-corresponding to recording signals
is appiied to an'ink'Within a recording head, and ink.
droplets are generated by this thermal energy.

15 _ The inks applled onto the 1nk—jet printing cloth of"
this';nventlon in accordance_with ‘the process of the
present imVentiom in the aboVe-described manner only
adhere to,the cloth in this.state; Accordingly, it is

| preferable to'subsequemtiy-subject the cloth to a process

20 forpfixing the dfes in the inks to fiber and a_proCess'for
removing'unfixed'dyes. ‘Such a fixinclprocess may be |
conducted in accordanceIWith any conVentionailyfknown.
method. Examples“thereof include a steaming prOCess} an
HT steaming process and a thermofix process. The removal

25 of the unreacted dyes may be performed by any washlng
process conventlonally known.

After conductlng the_lnk-jet_printing and-the_postf"



e

0.01 to 50 % by weight based on the cloth. I'f the anount 51hw%ﬁ%ﬁ$w%;§5_&7—

by melght a change I n absorbing ability can en Replaced
- 11 - 1 no | onger be brought about, and such a great aH"W&"‘I ll I,
"hence not preferred from the vi ewpoi nt of .economy. On the

i
F. .

hand, if the anpunt is |ess than 0.01 % by %&ight, ‘the effect of such
~an agent is not sufficiently. exhibited. 5 - As the water-sol ubl e
subst ance havi ng a hydrophilic group used for inproving t he absorbi ng
ability, - those |like water-sol uble solvents enerall i_ncor por at ed
o inic] & i FEeRkRen: A% vam Clathpincthe sady fedescribeg) BeRDeT, nEhede

| ower al kyl ene c%.(}’t%()'_ s S&‘f{‘egstgtg ovfée a print according to the present

1nvention.
An. exemplary constitution of an 1nk-jet pr1nt1ng
5 apparatus used in the present 1nvention w111 hereinafter
be roughly descrihed. 'It_goes without saying that the
apparatus to_which.the present invention can be applied is
not'limited to the constitution as described below. It is
therefore"possible-to make any change in constitution and |
10 add any constitutional element, which are ea51ly conceived
_by those skilled in the art. |
Fig. 1A is a typ1ca1 sectional s1de elevation
schematlcally 1llustrat1ng the constitution of a printing
-_apparatus. Reference numeral 1 deszgnates a cloth as a
15 .'printing medium. The cloth 1 is unwound accordinq to the
_?rotation.of'a rewind.roller 11, fed in a substantlally :
horizontal_direction-by a conveyance section 100,.which is
' provided at a position opposite to_a'printer section 1000,
through intermediate.rollers 13 and.ls? and then wound up
20 on a'take-up roller 21 through“a'feed roller 17 and an |
1ntermed1ate roller 19. _
| | The conveyance section 100 roughly 1nc1udes
| conveyance rollers_llo and 120 respectively prov1ded on
the:upstream and downstream sides of the printer section
25 1000 viewing fron theifeeding direction of the cloth 1, a
cngeyor belt 130 in theiform of an endless belt, which is

extended between'and_around these rollers, and'a-pair of

i



10 gl ycol, diethylene glycol, triethylene egCoI and propylene

glycol; |lower alkyl ethers of alkylene gl ycol s tsmdhauhlmmd
gl ycol methyl (ethyl, propyl or butyl) ether dlethylene
met hyl (ethyl, propyl or butyl) et her, trlethylene glyco
(ethyl, propyl or butyl) 15 ether, propyl gae-glycol nethyl (ethyl, propy
~or butyl) ' et her, di propyl ene egcoI nmet.hyl (ethyl, propyl or butyl)
et her .and trlpropylene gl ycol . nmet hyl (ethyl propyl or butyl) ether;
pol yal kyl ene gl ycol-s' such as pol yethyl ene gl ycol and pol ypropyl ene
gl ycol andJprodﬂb@%eQbreihensb¥4°20Pr9Euﬁ¢9|ﬁg adctor extiendythex grnyeyoys
t her eof typlfled by nmono- - or dial k et hers thereof; glycerol; and
t hi odi gl ycol . - BekE %ﬁotveﬂearen|aaareprietetﬁeeelﬂev+ngaapre etgrgined

nmol ecul ar melght ma be soj i Howe their effect ferent

fromthat of tHAMGu uFQ. en@gnce its ?ﬂ%nﬂﬁfﬁr EB?E%P% EﬂﬁgigntﬁgﬂieLﬁthe
__hy_drOph_'_ e Q80 bF BRETE 8b%,Y12p8' 8¢ ri‘né‘gd%”Bgﬂtpgingl% b9 ?.ge%_

5 _printer section 1000. In this apparatus 111ustrated, the
conveyor belt 130 is made of a metal as dlsclosed in
Japanese Patent Appllcatlon Lald-Open No. 5- 212851. As
111ustrated 1n Fig iB w1th partial enlargement an.
adhesive layer (sheet) 133-1s.prov1ded_on its surface.

10 The cloth 1 is adhered to the conveyor belt 130 through
the adhesive 159ér'133 by an attaching roller 150, thereby-
ensuring the evenness of the clothll upon the printing

To the cloth 1 fed in a state that the evenness has
| been ensured as described above, is applied a prlntlng

15 “ agent in the reglon between the platen rollers 140 by the

| printer section 1000. The thus—prlnted cloth 1 1s
separated from the-conveyor belt 130, or the adhesive
'1ayer 133 at the position of the'conveyance roller 120 and
' wound up on the take-up roller 21. 1In the course of the

20 winding, the cloth is subjected to a drying treatment by a
drying heater 600. In'particular, this drying heater 600
is effective when_a.liquid agent is used as the prlntingl
agent. The form ofpthe drying heater qu'may be suitably
selected from a heater by which hot air is blown on theh

25 cloth 1, a heater by whlch 1nfrared rays are applled to

| - the cloth 2, and. the 11ke.

Flg. 2 is a'perspectlve view typically illustrating



by melght based on the cloth. If the anmount exceeds 50 % |
- 12 by weight, a change in ease of wetting can no ““Reh“ﬂ
brought about, and ssuch a great anount is not o preferred l

vi ewpoi nt of econony. On the other . - hand, if the anount

0.01 %by weight, the 5 effect of such an #&@eft is not suffrcrently
exhi bi t-ed.- The preferabl e ranges of .the water repellent and
hydrephilic agent to be added to the cloth are as - described above.

b h be. added is
npor canc - i hedpEREtet SadETR Tabhanne eoheTaRRIRTE SR Brotuier

| repellent a“d cloth 1. The_constltntlon of the.prlnter_sectlon 1000
will be_described with'feference to this drawing and
Fig. 1A. | '_ | |
5 .In Figs. iA and 2, the printer section 1000 includes

,alcarriage 1016 nhich scans in a directicn different from
the conveying direction-(a-secondary Scanning'direction) £

. of the cloth 1, for example, the width dlrectlon S of the
cloth 1 perpendlcular to the conveylng dlrectlon f.

16 Refefence numeral'lozo des1gnates a.suppOft_rall_extending
in the S direction (a main scanning direction) and )
supporting a Sllde ra11 1022 Whlch supports and guldes a
_slider_lolz flxed_to_the carriage ;010. Reference numeral
1030 indicates-a motof_as'a drive.sonfce for conducting

15 - main scanning of'tne cafriagerloio.f The driving power
thereoffithranSmitted to the carriage 1010 throngh.a belt
1032 tO'which the cafriage 1010 has been fixed, or another

_ sultable drive mechanlsm. "_
on the carrlage 1010,.are mounted sets of pr1nt1ng
| 20 heads 1100 each hav;ng many printing agent-applylng
eiements'afranged in a predetermined'cirection (in this
case, the conveying direction f), said sets eacn'being
o composed of a piurality of the printing headsillod
arranged in aicirection.(in this‘case,.tne'main scanning
25 dlrectlon S) different from Sald predetermlned directlon.
| In this embodlment two sets of the prlntlng heads 1100

are held in the-conveylng dlrectlon. In each set, the



hydr.ophi |l i c agept are preferably déternined I n such a th
~water repellency of the resulting cloth is - | ess than 50 p ?ﬂSé“mR‘lmm
The cloth according to the present invention 15 contains the J UII"I ml Il I'

"above- descri bed substances for the purpose of - adj usting it
repel l ency, but may al so contain conpo@ids ot her than these

"~ substances. -Exanples of the . °~ conpounds usabl e include wat'er-sol uble
dinorganic salts, urea, catalysts al kalis, acids, antireductants, 20
ant i-oxi dant s, Ievel' ei ng agents. deep yeln% a carriers,
reduci ng agbntsprbﬂFH 9i h§adgeAlo0 AT enPr; %Wbﬁ§e number As

28?5??232;”?5“” FPOBATER! FonEhapPmper 0 aé‘fdf f%rﬁfnr 5 Laf’gs. .
co ; | |
alkali wetal eapsererdRtCgepore. \SRARY BERISHIRGT gk BHIRGRE Cone,

and alkallne ea&oﬂors of the printing agents and the number of the

5 printing heads in each set may be suitably selected
according to an image intended to be formed on the cloth
1, and_the like. For-example, yellow (Y), magenta (M) and
cyan (C), or the three primary colors for-printing, or
biacki(ka in addition to these colors may make one set.
10 Aiternati&ely,.special colors (metallic'colors'such as _l
: gold_and:siiver,'and_bright red, blue, etc;), which are
_impossible or difficult to be expressed by-the three
“primary colors, may_ne used.in place of or in addition to
the anome_color set.d Further, a piurality'of.printing
15_ ‘agents may be used according to the color depth even if
B they nave the same colors as each other.
| In this embodiment, as illnstrated in Fig. 1A, two
sets of the_printing heads'lioo, which each are composed
of plural printing heads arranged in tne main scanning
20 direction S;,are provided one by one in the_conveying
direction f,: The colors, arranging number,'arranging
order and the like of the printing agents used'in'the
printing heads in the respective sets may be the same or
different from_each.other according to the image intended
25 | to be printed, and the'like. Further,'printing may be
| made. again by the printing heads of the second'set on a

region printed by main scanning of the printing heads of



- 13 - 1. netal salts such as CaCl[err] and MgC [err]. Ur ea

Is also very-effective in preventing bl eedi ng and i nproving col oring
ability. In particular, its conbined use with the water-soluble 5

i norganic salt has a synerglstlc effect and is hence preferred.

As a nmethod of containing the above- descrhbed - " substances in the
cloth, any nmethod such as paddi ng, - spraying, dipping, printing or

i nk-jet may be used. 10 . A cloth may be inpregnated with a treating

liquid - contai ning the water repellent and hydrophlllc agent .
: 1 the first set (either complementary thinning-out printing

' or,overlap-printinq_may be conducted by the respective
sets of the printing heads) . 'Furthermore, a printing
regicn may be allotted to each set to perform high-speed

5 printing- Besides, the number of sets of the printing
heads.is not limited to two and may_also be defined as one

- or more than two. | |

In these draw1ngs, inkfjet heads;lfor erample,'
bubble jet heads proposed by'canon inc., each having a
10 heating element which.generates thermal energy causing

_film'boiling of.ink'as energy used for_ejecting_the ink,
.are'used'as the'printing'heads 1160.- Each of the printing

.heads is used in a state that ink ejection orifices as the

'printing agent-applying elements have been disposed

15 downward toward the cloth 1-substant1ally horizontally
| conveyed by the conveyance section 100 thereby ironing .

.out the difference in water head between the individual .
ejection orifices and hence making ejection conditions

f uniformjto permit both;formation of good images and even

20 'purging.operation'for'all the ejection orifices. _
':'A:flerible cable 1110 is connected to.each of the
printing heads 1100<in_such a manner that_it follows the
movement of the carriage 1010,1so that various signals

' such as drive signals and state signals for the head are

25 _transferred:between_the-head and control means not
illnstrated.. Inks are fed.from.an ink-feeding.system

1130, in‘Which respective inks of different colors are



However, when a cloth is inpregnated with a treating a liquid containing
the water repellent so as to nake the  cloth resistant t Ghi eplaced
inks, and then dried, followed by - application of the hydrj ﬂ

for inproving the wetting property, the treating Irqurd f e
wetting property  does not penetrate the-i2% erior of the fiber because the
fiber _is inpregnated with the water repellent; and 'so the treating
liquid adheres 20 only to. the peripheral ‘surface of the fiber.
~Therefore, ~the ,wetting property of the perrpheral surface of , the

fiber is ifpr oFQ&taﬂé‘e&l'né:t%J@eofp’%}étte‘m heffs Fd0kthaapoh flgxihiety
where it is dr% grenh r the interior of the fiber -~ then it is for the
“peripheral sur Y 1206 fiber, as- 25 described above, such a difference

S b on T DY e, SO M e R SR e

‘the 1nk-feed1ng system 1n this embodlment. The ink-

1 2|

'5- feeding system 1130_is_composed of two lines. More
specifiéally,.in the'first'line;_firsr ink-feeding.tubes
1120 respectively conneeted to thetfirst set of ink-

- storage tanks 1131 are connected to a head joint'llsp
through the fiexib;e_tube 1110. Iﬁ the second line,

10 similarly, second inkefeedihgrtubes 1121 reSpectively
cenneqted to the second set. of ink-storage tanks 1132 are
eornected_tq the head jeint 1150 through the flexible tube
1110. | |

| JEach ink-feeding”fube 1120 or 1121 ferﬁs a
15 circulation path composed of an outward tnk-feeding tube
'1120a'or_1121a and an~iﬁw3rd ink-feeding tube 1120b or
1121b. o |
The'ink-storage tanks 1131 and 1132 each have a
pressure pump not 111ustrated._ The ink in the tank 1131
20 or 1132 is pressurlzed by this pressure pump so as to pass
| thrpugh the outward ink-feeding tube 1120a_er l112l1la as
- illﬁstrated in Fig. 3, Circulate”through the printing.héad
1100.and then-pass'through the inwerd ink-feeding tube
1120b or 1121b thereby returning to the 1nk-storage tank
25 1131 or 1132. |
By this.pressure pump, it_is possible to recharge

the inks into-the ink-feeding tubes 1120 and 1121 and also



- 14 - 1 in the concentration of a fixed:-dye betmeen the iﬁrlphera

surface and the interior in the fiber section. Mre en Replaced
the concentration of the fixed dye on the - . -peri pheral su I"
the fiber in the fiber 5 structure is higher than that on

.side of the - fiber, it can be said thatag he wetting property of the

peri pheral surface of the fiber is higher than that of the- I nterior

of the fiber. On the other hand, if there is " little difference in the
concentration of the fixed dye 10 between the peripheral surface and the
interior of 1t heto condudirpurdingpopexraziah tdfatthehdread dncir¢ibating in

t he - wetting property as well. After conducting the . '

treat nent as detde ok duough the head and discharging a fraction of

this_ink“out of nozzles in the head. The ink-storage
tanks 1151 and 1132 may be provided respectively by a
5 number corresponding to the fumber of the printing agents
of.different colors, thereby'permittinc color printing.
The number of the ink-storage tanks in each set may
be suitably selected according to an image intended to ‘be .
-formed on the cloth l, and the like. For example, three
10 tanks for yellow (Y), magenta (M) and cyan (C) colors, or
the three primary colors for printing, or four tanks-w1th
a tank for a black (Bk) color added to these tanks may be
prov;ded. Alternatively, tanks for special colors '
(metallic colors such as gold and silver, and bright red,
15 blue, etc.), which are impossible'or difficult to be'
| expressed.by_the three primary-colors; may be used in
_place_of or in addition to the above tanks.' Further, a.
plurality of tanks may be used according to the color
fdepthfeven if:printing agents used have the same colors as.
_20. each other.. | | | . |
The head joint 1150 is composed of a head joint 1151
for the’ first set indicated by a full line, a head.301nt
1152 for the second set indicated by a broken line and a
joint cover 1160._ |
25 _ | The constitution of the head used in the above-
deScribed apparatus will hereinafter be described

‘schematically with reference to Fig. 4.



‘the thus-treated cloth is finally dried and optlonally cut fh"_ |ntoméizes”

feedabl e into an ink-jet apparatus, thereby ~ providing t s

as ink-jet printing cloths. No particul ar Ilnltatl

on textile . printing inks used for the ink-jet prlntlng c

according to the present invent.ion. However 25wken t he cloth |s orne
of a material such as cotton or silk, ink-- . jet, textlle printing inks
" conposed of a reactive dye and - . an aqueous medium are preferably used.
When the cloth is ~ formed: of ‘a material such as nyl on, wool, silk or
rayon, 1ink-jet tBigel 4 psi at segtionalc perspedtivean iey @qhema@acally
~direct dye and an_aqueous nedi um are preferably used. -+ Besi des, when

the cloth is folh%ﬁsﬁ¥a§i§€IFB?t@Pnﬁ§ﬂ§P¢aPn of anlﬂnkré?ttéﬂﬁd(FQMﬂQﬂn ng

i nks conposed of a di sperse_ dy ?
mounted on the nk-jet printing apparatus used in the

present 1nvention.

s In this draw1ng,'the:printing head is constructed_by
overlapping a top plate 71 and a base plate 72. The top'
plate.71 has a-pluralitv of grooves 75 which are to
define nozzles pass1ng an 1nk therethrough, a groove 74,
which is to define a common liquid chamber communicating

10 w1th,these grooves, and a feed cpening 75 for feeding the
ink to the common liquid'chamber;. on the other‘hand,.the_
base plate:72'includes electrothermal converters 76'
corresponding to the 1nd1v1dual nozzles and electrodes 77
for supplying electric power to the electrothermal

15  converters 76 respectively, said electrothermal
converters and electrodes being formed integrally by a .
film—forminq technidue. ﬁjection_openings (orifices) 78
through which the ink is ejected-are'defined by '

' overlapping the top plate 71 and the base plate 72 as
20 described above. |
| Here, the process of.forming ink_droplets by the
bubble jet system, which is carried out by the above-
" described printing head;_will be described simply. -
-iWhen alheating resistor (heater) reaches a
| 25 predetermined.temperature,'such a filmy.bubble as covers a_
heater surface is first formed. Tne'internal'pressure of

this bubble is very:high, and'so an ink within a nozzle is



- 15 - 1 and an aqueous medi um ar e preferably used. -' Th'ssbeet

“specific preferable exanples of these dyes, my be nentl "Reham
follow ng dyes. The reactive dyes i nclude C. 1. Reactlv
15, 37, 42, 76, 95, 168 5 and 175; 'C.|. Reactive Red 21, 22, 24
111, 112, " 114, 180, 218, 226, 228 awrd2835; C.I. Reactlve Bl ue 15
19, 21, 38,49, 72, 77, 176, 203, 220, 230 and 235; C.1I. ~ _ Reactive
Orange 5, 12, 13, 35 and 95; C.l. Reactive Brown 7, 11, 33, 37 and
46; C.|. Reactive Green 8 and 19; C. 1. 10 ‘Reactive Violet 2, 6 and 22;
- C. 1. ReactiVe Bfexted, o8t.31The 1nundSSmpvaddtpwerdi kbe outside of thiee
acid and direct dyes include C. 1. Acid Yellow 1, 7,. 11, 17, 23, 25,
36, 38, 49, 72,naazlenandothecintenipy of thepggumonp}iquid ghamber bys,
138, 254, 257 and 274; C. 1. 15 -Acid Blue 7, 9, 62, 83, 90, 112 and 185
Cc. ACId B|ack1nert1a force by this forc1ng out. When' the’ movement of

“the ink is facilitated, the mov1ng speed of the ink within
.5 the nozzle becomes slow becauselthe 1nterna1 pressure of
the bnbble turns negatiﬁe pressure, and flow path
resistance also arises in addition. . Since ‘the ink portion
| ejected out of the ejection openlng (orifice) is faster in
mov1ng speed than the ink Within the nozzle, it is
10 constricted by the balance among 1nertia force, flow path
reSistance, shrinkage of the bubble and surface tension of
the ink, whereby_the.ink portion is'separatea into a
droplet. At the same time as_the shrinkage of the bubble,
the ink is fed to_the nozzle from the common liquid |
15 _chamber by;capillary force to wait a next pulse.

As described:above, the printing heaa (hereinafter
may referred to-as an'ink-jet head), in;which the
electrothermal converter is used an energy?generating
means (hereinafter'may referred to as an energy-generating

20 element), can generate a bubble in the ink within the flow
path in:one—tofone chrespondence in,accordance with:a-
driving electrical pnlse signal and'also.immediatelj and
appropriately cause the growth]shrinkage of the.bubble,

-and s0 the ejection'pf ink qropletSICan belachieved_with

:25_' excellent responsiﬁeness in particular. The printing head.'
is advantageous in that it can also be made compact with

ease, merits of Ic techniques and macro proce351ng



26, 107, 109 and 155; C. 1. Acid Orange 56, 67 and 149; —~4“E=F= Direct

m———

Yel l ow 12, 44, 50, 86, 106 and 142; C.I. Direct Red #% aﬁ}ﬁKBaanlmwd B

Direct Blue 86, 106, 189 and 199; C.I. Diréct Black 1
154, 168 ‘and 173; 20 C.1. - Direct Orange 26 and 39; and th \

The di sperse dyes include C | . Disperse Yel kBw=3, 5,

64, 79, 104,'160, 163 and 237; CIl. - Disperse Red 1, 60 135 145 146
and 191; C. 1. Disperse : Blue 56, 60, 73, 143, 158, 198, 354, 365 and
366; C.I. 25 Disperse Black 1 and 10; C.|: Disperse Orange 30 and 73;

‘Teraprint Red JeeBnigmesain tbeaﬁepﬁptssa@r&cemuaﬁert field, whigh are
- 16 remarkable for advance in technique’ and enhancement in
reliability, can be fnlly applied_thereto, high-density
mounting}can'be_achieved'with ease, and production costs
.5 are also low. | ” | |
| The present 1nventlon will herelnafter be descrlbed
more spe01fica11y by the follow1ng examples and
comparative examples. inoidentally, all designations of
"part".or "parts" and "$" as will be'used in the foilowing
" 10 exampies mean part or_parts.by-weight and % by weight
unless eipressly noted; |
Examples 1 to 12:. | _
| (A)' Production of ink-jet printing cloth:
| "Using a 100:% cotton satin fabric'(mercerized
15p product) , a 100 % nylon taffeta fabric and a 100 % |
polyester trop1ca1 fabrlc, pretreatments u51ng their
correspondlng pretreatment agents shown in Table 1 were
conducted by the padding process. The thus-pretreated
fabrios were then_squeezed_to a'pickup_of 76 % by a mangle
éo "and dried at'a'drying temperature of 120°C for 2 minutes.
(B) :Preparation of ink-jet printing ink: | |
.'Reactite dye inks; acid dye inks and disperse dye
_inksfwere.prepared'in the_following mannerr The total
amounts of-thepinks'are all 160 parts.
25 (1) Reactive dye inks: __
' Reactive dye 'th-: I ” | | 10 parts

Thiodiglycol . ' 40 parts



The amount (in terns of solids) of these dyes to be used. i a}hsB nRelmwd

preferably within a range of from1l to 30 % by wei ght. bag
total weight of the ink. ~~ As.a water-soluble- solven
‘together with the 5 ‘dyes, there fmay be used any water- solub

generally used in ink-jet inks. - Preferable2sxanples t her eof |nclude
| ower al kyl ene glycols such as ethylene - - gl ycol, diethylene glycol,
triethylene glycol and propyl ene glycol; |ower alkyl ethers of

‘al kyl ene glycols, 10 - such as ethylene glycol met hyl (et hyl, propyl  or
but yl) let her, di ¥alkgrene egcoI methyl - (ethyl, propyl or buig/Iparts.
ether, triethylene glycol neth (ethyl gropyl or butyl) et her,

propyl ene gl ycol met hPY¥eSeligea WﬁF@pﬁ
gl ycol et hyl
met hyl - (et hyl,

polyethylene

- B

10

15

20

25

iye Yellowhd5, d?'r?r-opyl ene
ether. and tripro ene glycol
Feapiive, ked zzsutﬁ% L ReBEE1NE Pargy e ol o %%?ga‘;v

Black 39.

(ethyl , propyl or but

(2) Acid dye inks:

“Acid dye - o o o o 10 parts
DiéthYlene lecol _ : _ 40 parts
Water . _ _ _ | 50 parts.

Dyes used were C.I. Acid Yellow 110, C.I. Acid Red
266, C.I. Acxd Blue 90 and C.I. Acid Black 26._

_(3) Dlsperse dye 1nks-

Dlsperse dye - : . - 10 parts
Thibdiglycol-' . ) 40 parts
Water = I - 50 parts;_.

Dyes used;were.c,i. Disperse Yellow.42, Teraprint
Red BGN_Liquid (frade hamé, product of Ciba-Geigy AG),
c.I. pispe:saaBlué_sé.and'Teraprint Black 2R (trade name,
pfodﬁct of Ciba-Geigy AG); |
(C) Ink-jet_printing:_ |

Usihg a Subble Jet Printer BJC-820J (frade name,
maﬁufacturéd bj Canon Inc.) as an inkfjet printing apparatus;
sets of the:above-prepared prinfing inks were_separafely'
charged in this prlnter. The fabrics'were separately'mounted

on base paper webs to permlt the conveylng of the fabrics,

lthereby prlntlng the fabrlcs. Any prlntlng apparatus may be

~ used without limiting to the above printer.

(D) Post-treatmenti -



gl ycol and pol ypropyl ene glycol and products obt ai ned by. - nodi fyi ng

one or two hydroxyl groups thereof, typified. by nmono- or di al kyl

ethers thereof;. glycerol; thiodiglycol; 20 sulfolane;

N- et hyl - 2- pyrrol i done; 2- pyrrolidone; and 1,3- - I

di met hyl - 2-i m dazol i di none. . The preferabLezgontent of t hese -

wat er - sol ubl e solvents is generally within a range of fromO to 50 %

by weight based on the total weight of =~ the ink. 25 ~ In the case
of a water-based 'ink, the content of - - water as a principal conponent is
preferably sithin a The pmigehedf ffabmﬁc&Owem'eQSu%Jley:twdl tot abadecindmg he :
t ot al - 17 - 1 wei ght .of the

i nk. treatment at 100%: for 8 minutes for the reactive dye

1nks, at 100°C for 30 minutes for the acid dye 1nks, and'
at 180%: for 10 mlnutes for the dlsperse dye 1nks. The.
5 thus-treated cloths were washed and then dried. |
(E) Evaluatlon of_prlnts:. _
The thus-obtaiaed_print samples and the fabrics used
. were evaluated in the.follewing manner. The results are |
shoﬁn in Table iq
10 (1) .Bleeding:_ _
The,lineafity bf fiheelihe portions in each print
sample was visually observed to.raﬁkdreSistance.to_' |
" bleeding in accordahce with the following standard:
| 'A:'Gocd;_:' o |
15 S : Scmewhat poor;
._ C: Poor. B -_
(2) Color depth (K/S) of print:
A minimum spectral reflectance of a 20 x 20 mm
sqﬁare pripted porticn in_each print sample was measured
20 bya Minolta Spectrccolorimeter CM-2022 (trade name). A
"K/S-value-was fcund-ffom'this.reflectance...The COlcr
- depth of each prlnt sample was ranked in terms of thls K/S
value 1n accordance w1th the following standard°
A: Greater than 13;
25 B: 10 to 13;
C: Smaller than 10.

(3) Dryihg property:



Besi des the above conponents, anti-clogging agents such as urea and

.derivatives thereof, dispersants, - surfactants, viscosity nodifiers
such as pol yvi nyl 5 alcohol, cellulosic conpounds and sodi um al gi nat e,
pH ~adj ustors, optical mhltenlng agents, m | dewproofing agents,
and. the like may be added as other. ingredt e s for I nks as needed. .
.As an ink-jet recording nmethod and apparatus used, 10 there may be used
any net hod and apparatus conventionally : known. Exanples thereof
include a nmet hod and an- apparatus - n.whi ch thermal energ

correspondilng to recddintdng d‘ﬁ"aﬁ s°°ndu‘:tq% 0¥ e BAG-aaPT BEAPter  and
£o00r 9, ead 300 i o e AL S P S 0 ATEEEEL tme
Rt on i S St RSS! iy areind Fkrer e
‘this state. AC%Q@T&%EQ& H§ ﬂﬁ%ther ink smearing occurred or not and
5 ranked in accordance w;th the follow1nglstandard:

A: Nq.iﬁk emearihg oceurred;

C: Ink smearing'occﬁrred.

(4) Water repellency.‘ | |

Each fabric sample was sprayed w1th 250 ml of water
io by a Spray Tester.(trade nane, manufactured by Daiei
o 'Kagaku Seiki Seisakusho) in accordance with the.ﬁater,'

.. repellency'test.(epray'methdd) described in JIS ﬁ 1092.
The water repellency was ranked in terms of 0 to 100
p01nts accordlng to the wet state of the sample after the |

15 test. |
Comparative Examples 1 to 11:
.'Ink—jef.printing and evaluation were conducted iﬁ_.
' the same manner as in'Examples 1 to 12 except that the
cloths and the textile printing inks were changed to those

"20 shown in Table 2. The results are shown in Table'z;

25 -
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~ After conducting the ink-jet printing and

of the unreacted dyes.may be perforned by any washing

- conventionally known. -

‘the post:-
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. invention. An exenpl ary constitution of an ink-jet printing 5

~appar at us used in the present invention will hereinafter be roughly
described. It goes w thout saying that the . apparatus to which the
present invention can be applied is. . not limted to the constitution as
described below. It is therefore possidle to make any change i.n
constitution and 10 add any constitutional elenent, which are easily.
concei ved by those skilled.in the art. - - Fig. 1Ais a typical -
sectional side.elevation - schematically.illustrating the constitution

of a printing. —apparatus Refe cloth as a

15 printipg diun1 ‘The cloth 1 is unwound according to the rotation
of a rew n{ er fed in a substantially- . horizontal i Bec on by
a conveyang bt i‘E)n 190, Rhick is< =prodided atYa p6siti®n|o@poSite to

aprinter '$ ¢n 1000, ~through:internmediate rollers 13 apd§l5g and~
then wound ' ———— '

Ltd.

v YU VvV A vV VvV Vv L VU O m

Resistance | Color§

‘repellency | to bleeding depth

0
'70.
0
0
0
0
0
50
0
0

_90

Water

product of Dai-ichi Kogyo Seiyaku Co., Ltd.

Surfactant 2: Neocall SW (trade name, anionic surfactant,
Hydrophilic substance 1: Triethylene glycol butyl ether. .

Reactive
Acid
ria |
- Acﬂﬁ _
Disperse

Reactive
| Reactive

Ink
Rémﬂﬁxe

Raxxive_

Table 2

Water repellent 2: Zebran F-1 (trade name, fhxnﬁheﬁzxmainhx;typevkﬁnr:nqxﬂlent,;nxﬁhmt.of:uxxsha
Surfactant 1: Noigen HC ﬁzadetﬁme,xxx@qmy:surﬁxﬁant,;nrduct<nfDai-ﬂﬂﬁ.KamﬂJSeiwﬂnxcb.

Water repellent 1: Paragium SS (txade name,_paraffinic softening'ﬁater-repellént, produgt of Chara Paragn

2

1
gl & Eé:
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§i ki 63 63 i b 3 6 G




20 on a take-up roller 21 through a feed roller 17 and am -
internediate roller 19. . . The conveyance section If shetBiBéen Replaced B
i ncl udes ~ conveyance rollers 110 and 120 respectively pr

t he upstream and downstream sides of the printer section ZSUWHEumnumﬂ!
fromthe feeding direction of the cloth 1~ 33 - conveyor b

formof an endless belt, which is ext ended betmeen and around these
rollers, and a pair of . .- 18 -

t r eat ment the cloth in the above- descrlbed manner ,- the ~¢gloth is

dried to prOV|de a prbﬁtaBEEEFHFnQrPE ?ﬁblﬁﬁeéeﬁPd 2, alln§bs pgidnts
according to Examples 1 to 12 vere free of bleedlng, high

in color depth and also excellent in drylng property. In
partlcular, the cloth added w1th urea and 1norganic salts
5 - thereto descrlbed in Example 5 was excellent in resxstance
-to bleedlng and colorlng abillty, whereas the cloths
accordlng to cOmparative Examples 1 to 11 gave unfavorable
results such as low color depth, poor drylng property
_ _and/or the like. = |
10 gyamples 13 to 27 and omparative Exam les 12 to
Prints were produced in the same manner as in
‘Examples 1 to 12 except that the follow1ng fabrlcs were
~used as lnkfjet-prlntlng cloths.
"Using a 1OO % cotton broadcloth”(mercerized
15 product), a 100 % nylon taffeta fabric and a 100 %
polyester crepe de Chine,lpretreatments 1 using their
corresponding agents shownhin Tables 3 and.4 were |
conducted by-theypadding process. The thﬁs-pretreated
'fabrics were,then'squeezed'to a pickup of 70 % by a mangles
2l°-".=.1lnd dried at a drying temperature of 120°C for 2 minutes.
'The thus-treated,fabrics were further subjected to
pretreatments 2 using their corresponding'agents shown in"
Tables 3 ‘and 4.were conducted similarly by the padding
process._ The thus-pretreated fabrics were then squeezed
-?5 to a plckup of 70 % by a mangle and dried at a drylng
_temperature of 120%: for 2 minutes. Besides the

"formulations according to the examples as the pretreatment_



- An exenplary constitution of ‘an ink-jet printing 5 apparatEs=ssed—mnm the ..
present invention will hereinafter be roughly described. It goes

{
wi t hout saying that the ~ - apparatus to which the present Thi3@hestHaghe! laced -
be applied is - not limted to the construction as describe M “ =

. therefore possible to nake any change in eo¥tructi on and add \
structural element, which are easily conceived by those I'TTed in the
art. Fig. ‘1A is a  typical sectional side elevation o
schematically illustrating the construction of a printing , -aggaratus.
Ref erence dunerfarmulaions: ckreatnent agrraulq%w&mﬁ%sdm_i tth thehe

cloth 1 is unwound di t h ' t-ati-on_of ew nd | | 1
fed in a subst é?uﬂq‘?%a’%:}?{vel ng’FR)‘;’)?:{z%’%{ a‘t’h%‘iﬂs g%’t@?’ gﬁg'b?ol%gc%ﬁ%\ﬁe?g‘éﬂé% .gggﬂ%ﬁn

100, which is __provided at_a positi.on opposite to a printer section
1000, throuﬁ%%’bﬁ%ﬁ%t%?%’l‘l’e s'fi%f%m *15, and then wound up 20 on

a take-up ro”‘ﬂbé%héé!éﬁmgkab§fﬁfg£°|'er 17 and an internediate roller

19. : .
5  The thus-obtained print samples and the fabrics used

were evaluated in the féilowing manner. ‘The results are
shown in Tables.3 to 5}: | |
(1) Bleeding:
| The linearity of fihé-line portions in each print
10 sample.was visuallf.6béerved_to_rank fesistance to
- bleeding in accordance with the folloﬁing standarad:
| A: Good:; o o
B: Somewhat'péor:
_ HC: Poor.  ‘ |
15 (zj .0ptical density (OD): °
The éptical'density_of a,solid printed area. was
-meésuréd by a Macbéth densitomeﬁer RD918, fhereby ranking
it in accordance _with .the'fbllo_wing standard:
Aé_OD value'nct-lqwer_theh 1.3; |
- 20 ~ B: OD vélue'fénging from 0;8 to 1,2;'
| C: OD value lower than 0.8.
.(3) Tendency to stfike;through:
- .The optical denéities of the froﬁt and hack'surfaces
of a solid pfinted area were measuréd-by a Macbeth
25 densitometer RD918. The tendency to strike-through was
| rénkéd in_terms of a ratio (OD of the back_surface to OD

of the front éurface)'between the OD values in accordance



The conveyance section 100 roughly includes conveyance rollers 110 and

120 respectively provided on - t he upstream and downstream si des of the
printer section 25 1000 V|ewnng fromthe feeding direction of the cloth
.1, a conveyor belt 130 in the formof an endl ess belt, which is
extended between and around these rol | ers~ @8d-a pair of '
- 19 - - 1 platen rollers 140 provided so as to extend the conveyor
belt 130 under .an appropriate tension in a predeternined range to
enhance its evenness,_ thereby evenl ul.ating the surface of the
cloth 1-to be pV%FFeEth5ﬁ159WbP9n§£P gE fon - 1000. In the illustrated

apparatns the  (Cotton) :

A: Not lower than o.7l
Bt 0.60 to 0.69;
5 | C: Lower than 0. 60.
| | (Nylon and_polyester)_
" A: Not lower than 0.9;
B: 0.80 to 0.89;
é: Lower than 0. 80.
10 (4) Drylng property.- | |
“An ink in an amount of 0. 03 g was dropped on a cloth
to be tested to rank the drylng property in terms of tlme
'requlred to absorb the 1nk in accordance w1th the
follow1ng standard:
15 . .A: Not lonqer than 10 seconds;:
B: 11 to'30_seconds}. .. |
B C: Longer.than.30 seconds.
(5) Permeability or wetting property (contact angle):'
B An ink 1n an amount of 0.03 g was dropped on a cloth
20 to be- tested to measure 1ts contact angle with the: cloth
- {the cloth is ea51er to wet as the contact angle is _
_ narrower, i.e., the wettlng property is greater)
' (Contact angle) _
S: Narrower than 90° (unmeasurable due to'strike-
25 - .through), | |
' :} 90 to 110°;

G: Wider then 110°.



conveyor belt 130 is nmade of a netal as disclosed in Japahese Pat ent

Application Lai-d-Open No. 5-212851. As illustrated in Rig. 1B with
partial enlargenent, an ~adhesive |ayer (sheet) 133 is provided on its
surface. 10 The cloth 1 .is adhered to the conveyor belt 130 through

t he adhesive l'ayer 133 by an attaching rof|®§ <150, thereby - ensuring the
evenness of the cloth 1 upon printing. . To the cloth 1, fed in a
state such that the evenness - -has been ensured as descri bed abave, is

applied a printjing .15 nt..in fhe regi on between the platen rollers 140
by the 1 pr#ﬁperéiﬁnéﬁgiﬁkkéqume thus-printed cloth 1 is

separated fromthe cqxr}‘v%{_ﬁ?e‘lr é%efggﬁ@%ml dfsu-pc%% %ﬁgg%aég?’ at the

posi tion of the convéyarice r 0 and’ woun _ _ e-up
ey oy oot eRRAR e Snplitndlln A efber SO0, MBI
heater 600 wass ARy iR & IflikroSdspd t6 dsedrmené g printing
5 "diffefence in theICOncentration of a fiXed dye between the
pefipheral surfééé-and the interior of the fiber. The
print was rankéd as A where the color waé deep in a wide
range of the peripherai surface of the fiber because its
oD vélue ﬁés also high. |
10 A: The color was deép'ih a wide range of the
- peripheral,surface of the fiber, but the color
was - thin in the interior of the fiberé
"‘B: Thelcolor was-deepxoﬁly in a part of the
peripheral surface of the.fibér:_. |
.15 - Cs rhé color was1eVen_énd thin as a whole in both

peripheral'surface'and'interior of the fiber.

20

25



agent. The formof the drying heater 600 may be suitably selected from
a heater by which hot air is blown on the 25 <cloth 1, a heater by which

infrared rays are applied to - the cloth 1, and the like.

Fig. 2 is a perspective viewtypically illustrating - . : -

- 20 - : ‘the printer section 1000 and?te feed system of the

cloth 1. The constitutiaon of the printer section 1000 will be
described with referencd To TN § draw ng and Frg. IA 5 - In
Figs. |Aand 2, the printergseclion 1000 includes - a canriage 1010
whi ch scans in a directijon ,g?f br éht ffome . @ © © o o

L A < < & <

Distr

through |prop.
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A

"1 Angle|
Reactive

Reactive
Reactive
Acid
Acid
Acid

id

S
S
S
S
S
S
S

8 |Reactive

Table 3 -

Pretreatment 2

Agent/conc. in | Cont.|

angle| aq. soln. (%)

Surfactant 1/1,

Nasz/ 2

Surfactant 1/1,

Surfactant 3/1,
Na,0043/2 _
Surfactant 1/1,
Nay004/2
Nazd)é/ 2

G |Surfactant 1/1

Surfactant 2/1,
NayC03/2

G
G
G
G

- G |Surfactant 2/1
G |Surfactant 3/1

ag. soln. (%)

Ex. 13|cotton Water repell /1, |

rer 1/3, Nay00;/2

_ Nay00,/2 |
{ Ex. 14}cotten g:;gﬁpen' ?/ 1,
NayC03/2- |
Ex. 16|Cotton g:;gg;gpeu 2/
| Bx. 17|cotton Water-soluble poly-. G
Ex. 18|Nylon Water repell. 1/1

Ex. 15|cott Water repell. 3/1,

| | -Pretreatment 1 '
Cloth | Agent/conc. in |Cont.

Ex. 19|Nylon |Water repell. 2/1
Ex. 20|Nylon |Water repell. 3/1




the conveying direction (a secondary scanning direction)-f__[F—of—the—————
“cloth 1, for exanple, the width direction S of the cloth 1 BN
perpendi cul ar to the conveying direction f. 10 Referenceahish®Bds BAAAR laced

~ designates a support rail extending -i38 t-he S directio
- scanning direction) and _____ - supporting a slide rail 1022 }
and guides a slidgr 1012 fixed to t he carriage 1010.

~nuneral 1030 i ndi cqt esy W)tor % drj vg gpurge [for conducting the
15 mai n scanning of thejcargi g he driving pojer t hereof is
transmtted to the carrijages 301D through a belt - 1032.to which the
carriage 1010 has been f{i xed,s of anot her surtabl'g drive nmechani sm

“on the carriage 1010, an & tedés€ts of pfiftihg <2(Q * heads 1100 each
havi ng many printing agent?g lying ~ elenments arrdnged in a
predeterm ned direction tn|> — case, tne conveying direction f),

said sets each being

oped af a«pl ugaki y o& tthe printing heads
1100 ~arranged in a dl@?

bn (in this case, the imi n scanning

AR L

Sti':ike-
.tlmmxpfng-

<& o<

Ink Bleeding | OD
A
A
A
A
A
A
A

Disperse
Disperse

Disperse
Dﬁquse

Acid
Acid
Dhquse

Angle
S
S
S
S
S
S
S

Table 4
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Hlaslss 5 3353
WY FAddd)
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%5AS§ 55§§'
.‘%43.34443
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25 direction S) different fromsaid predeterm ned direction. In this

enbodi ment, two sets of the printing. heads 1100 are held in the

conveyi ng direction. In each set, the ' '

- 21 - - printing heads 1100 are prowi ged-i n a nunber

corresponding to the nunber f printing agents of different colors, .
t hereby pernmitting cdlor ting. - - . Colors of the printing agents and

according to an inagq i ded S o b% f cRmed=on ot 8 ? 1, and the
i ke. For exanple, el (), magenta (M and = cyan (G| or the.

three primary col ors [for I pt1 ng, .or . .
O m a4 VO A U @m O

t he nunber of the - § 1g heads in eacg seé may. be suitablly selected
ég he C
I

c
A
A
c
c
A
c

Ink Bl
Raxﬂﬁye
Reactive|
Reactive

Acid

aAcid
Disperse|
Disperse

/Y ¢ |peactive

ERIRERER
AN
NEEE TR

.12

Gmp
EX.
‘Comp-.
Ex. 13

Ex. 15
Cbmp.
Ex, 16
Cbmp._
Ex.17
Conp.
Ex. 18
Comp.
Ex. 19

Comp.

Ex. 14



black (Bk) in addition to these colors may nake one set. 10 .

~ Alternatively, special colors (netallic colors such as gol d and’
silver, and bright red, blue, etc.), which are _ i npossible or.
drffrcult to be expressed by the three primary colors, may be used in
place of or in addition to t he above €8l or set. Further, a plurality .
of .printing agents may be used according to theJr col or depth even if
t hey have the sane coIors as_each ot her. In this enbodi nent, as-
.|IIustrated |n F| . sets of the printing heads 1100, which
each are cdhp e of pIuraI printing heads arranged in the main

- i 20 t ' th ing.

di rection 1. eeéroiﬁé‘ge Leftrnf ot ﬁﬁgé’?fa%ﬁg&'&e Rafidye FLiRE Lnes
li ke of th i nt t d .

resgegtiveesgienneggbggfﬂess;ig org°£@§l%1?? ?%%?gagﬁ i?ﬁer accordrng-

Lg tBZ i mage i ntended 25 to be Pﬁf&&@ét éPQSﬁﬁEteﬁgeCheﬁYESEGéo prlntlng
_ y - L _ e ) _ |
Water repellent 2: TSW831/CW80.(trade name; silicOne:type B
| . water repellent; product of Toshiba
Silicone Co., Ltd.).
Water repellent 3:'Paraguard 5192 (trade hame, reaetive:
10 S - -“ fluorore51n type water repellent
| -_product of Ohara Paragium Chemlcal Co.,
Ltd.).
. Surfactant_l: Noiéen HC (trade ﬁame; nonioﬁic surfactant,
- . product of Dai-ichi Kogyo Seiyaku ca,,
15 ' Ltd.). |
Surfactant 2: Neocall SW (trade name, anionic surfactant,
product of Dai-ichi Kogyo Seiyaku Co.,
Ltd.). |
. Surfactant 3: Mlgreglrl GWL (trade name, nonionlc
20 . o surfactant, product of Senka K K )
Water-soluble polymer 1' |
Carboxymethylcellulose.
'_Cationic_substance 1:
| Sanfix PRO (trade'nahe; polyamine tYpe, i
25 . 'product of Sanyo Chemical Indﬁstries, Ltd.)
.As apparent from Tables 3 to 5, all the prints-

aeeording to Examples 13 tofg7 were free of bleeding, high



made again by the printing heads of the second set on a reglon ﬁTTﬁted-———
by main scanning of the printing heads of - This Sheet Has Been R, laced
- 23 - 1 contained, to the printing heads 1100 throug Y

tubes 1120. : Fig. 3 is a perspective view typ| c m%mng =
- the ink-feeding systemin this enbodinentT 4¥he ink-

1130 is conposed of two lines. Mre - speC|f|caIIy |n the first . |ine,
“first .i nk-feeding tubes 1120 respectively connected to the first set
~of ink- storage tanks 1131 are connected %o a head joint_ 1150

through thd f| e LT eR R PN the FEOREBRETRPRE, an@oexg?ﬁiﬁﬁFI}“ second

k- feedlng tquscﬁe%%yrggpggriﬁg-through and drying property, whereas

the cloths accordlnq to cOmparative Examples 12 to 19
could not satisfy all the performance properties at the
5' - same time; - |
- In the prior art, it has been said that coloring
'ability and re51stance to bleeding, and tendency to
strike-through are antipodal properties, and hence
difficult to satisfy at the same time. However, according
10 to the present invention, it has beeh possible to satisfy
| all properties of_ooloring.ability,_resistance-to
bleeding,'tendency to strike-through andeink-drying
_property at the same time by'causing the permeability or
wetting property to 1nks of ‘the fiber structure to differ
15 between the 1nterlor and peripheral surface thereof as.
| described above. In_the present 1nvention, the terms
: "permeability" and "metting property" are used ‘as
substantial synonyms. However, they are sometimes used
each in its proper may in order to make easy to
20 understand. The term "peripheral surface" means fiber
Isurface,.i e., ‘an outer periphery in section of a.fiber,
For example, if a fiber structure is made hard to be
wetted (hard to be permeated) by an lnk on the interior
side thereof and easy to be wetted (easy to be permeated)
25 by the_ink.on the periphery side thereof like the present
imVention, the ink impacted on the cloth by ink-jet

- printing becomes easy to spread in the'peripheral"



connected to the second set of ink-storage tanks 1132 are connected to

“the head joint 1150 through the flexible tube 1110. hmﬁH

i nk-feedi ng tube 1120 or 1121 forns a 15 circulation path c

outward ink-feeding tube 1120a or 1121a and an inward |n

1120b or 1121b. : The i nk-sto#2ge tanks 1131 an

have a pressure punp not illustrated. The ‘ink in the tank 1131 20
-or 1132 is pressurized by this pressure punp so as to pass t hrough t he
outward ink-feeding tube 1120a or 112la as illustrated in Fig. 3,
circul ate throudjrecteioni afi taentiber, butlber@nﬁoth%nab§§§b?ﬁréﬂgﬁhﬁhe

i nward i nk-feedjng tube 1120b_or, 1121b, thereby returning to_ th

i nk-storage tankiterion gthickness) direction. Bfnt fRSh pReSaGFe Eaﬁpinkt is

ggZS;FLg to reﬁ?arghes a statelgﬁ todigguses ;ggglggetgggipﬁéggland 1121

surface of the fiber and does not almost exist in the
5 interior thereof. Such a state is equal, as to the
| prevention of the diffu51on into the interlor, to the
method 1n.the prior art technlque that "the penetratlon_of |
;inks into the'intericr of fiber is'prevented to prevent
the diffusion of dyes".. HoweVer,.they differ as to
10 whether the dye.diffuses_into the peripheral surface of
the fiber or not. In the prior art.technique; the cloth
.is'hard to be permeated or wetted in both interior'aﬁd'
per1phera1 sides of the fiber. Therefore, the inks do hot-
also spread in the perlpheral dlrectlon of the flber. Due
15 to this dlfference in "the spreadlng in the perlpheral
direction of the fiber", the prlor art technique has
provided a cloth'failing,to satisfy the coloring ability.
and having poor tendency to strike-through. To the
contrary, when the present invention is applied the area'
20 °factor becomes great the coloring ability is enhanced
and the tendency to strlke-through is 1mproved because the
ink goes along_the-perlpheral surface of the fiber to the
back surface.f' | |
“On the othet hand, when comﬁared with the method of
25 = the prior art technique that "a;surfactant.is_contained in
fiber to absorb inks in the interior of the fiber by

- diffusion", this pricr art technique can improve-the




- 23- ' contained, to the printing heads 1100 t hrough _fdexibte

t ubes 1120. Fig. 3 i1s a perspective viewtypically" |IIustrat|ng
the ink-feeding systemin this enbodi nent. The ink- 5 f eedhRGh&yVE

i s conposed of two |ines. Mre specifically, in the fir

i nk-feeding tubes - - 1120 respectivel y=c#dnected to the fi “H

I nk- . storage tanks 1131 are connected to a head j oi nt 1

-through the flexible tube 1110. In the second line, 10 S|n1larly, second .
:ﬂt Lfgfgggﬁgfﬁn&é@ ;Eéps?%%ike-‘!hmugn?OQHECESS'St80 "EeRIE08 e Fectlive

absorption of llght by dyes because the dyes penetrate _
“into the interior of the fiber, and hence can prov1de-only
a cloth poor in coloring ability. To the contrary,

5 _according to the present invention, no ink is absorbed in
the interior of the fiber, and so coloring ability is
improved. | |

As described above, the ink-jet printing cloths and
prlntlng processes accordlng to the present 1nventlon
10 | permit the prov1s1on of brlght prlnts excellent in drying
property, free of bleedlng and high in color depth and
1mage quality. ' :
Besides, the cloths obtalned by containing the water
repellent and the hydrophilic agent by at‘least two cloth-
15'. treating.steps can-provides bright prints free of
bleeding, high in color depth, good in tendency to strike-
through and high in. image quality and"grade, and are
excellent in ink-drying property upon printing, and hence
permits textile printing free from ink smearing.
20 .7 ~_ While the present invention has been descrlbed w1th

| -. respect to what is presently con51dered to be the
preferred embodlments, it is to be understood that the'.

' 1nvent10n is not limited to the dlsclosed embodlments. To
" the contrary, the 1nvention is 1ntended to cover various |

25 -modlflcatlons and equlvalent arrangements 1nc1uded w1th1n

lthe splrit and scope of the appended clalms. The scope of'

the following claims is to be accorded to thegbroadest



‘connected to the head joint 1150 through the flexible tube - 1110.

Each i nk-feeding tube 1120 or 1121 fornms a 15 circulation path conposed
~of ‘an outward ink-feeding tube.: 1120a or 112l1a and an inward - '
- ink-feeding tube 1120b or 1121b. _ The ink-storage tanks 1131
~and 1132 each have a ~ pressure punp (ro#diklustrated). The ink in the
tank 1131 20 or 1132 is pressurized by this pressure punp so as to pass

t hrough the outward ink-feeding tube 1120a or 1121a as illustrated in
Fig. 3, circulate through the printing head -..1100 -and t hen ,pass through
the inwardlinkinteupngtatiben so asitobeprcompass, alheFuph PEGHEHGAT U he

i nk-storage tank_ 25 1131 or 1132. ' ... By,this pressure punp, it is
possi-bl e to reah@rgguivalepkestrRetpres ape ﬁHR9¥éeﬂﬁng tubes 1120 and 1121
and al so ' ' : g - ' '

10 -

15

- 20

25



- 24 - o to conduct a purging operation of the head by circulating

the ink through the head and discharging a fraction of: this ink out of
nozzles in the head. The ink-storage . tanks 1131 and 1132 may be '
provi ded respectively by a 5 nunber corresponding to the nunber of the
printing agents - of different colors, 4dereby permtting color _
printing. The nunber of the ink-storage tanks in each set nay,
be suitably selected according to an-image |ntended

the cloth 1, and the like. For exanple, three tlmlmml I“u"mmn
magent a (Mn anWHATA TS @QLATMED SESOF - t he three pri*rmafy Eolbrs fadr
printing, or four tanks with a tank for a bl ack (Bk) col or added to

these tanks may be 1. p’nnwrded;eﬂ\lp:etnﬁng/eﬂ;qtn ank whizh spextilecol ors
printing is conducted using an ink-jet system,‘whereln the '
cloth contains a water repellent and a'hydrophilic agent

5 so as to have a predetermined water repellency.

2. The ink-jet'printiﬁg cloth according to Claim 1,
wherein the water repelienchis less,than 50 marks in
tefms of the watef_repellency presCribed b& the water

10 -repellency.tesﬁ with.a epray method described.in.JIS L

1092.

3. The ink-jet printing cloth according to Claim 1
or 2, wherein thé'water repellent is any of paraffinic and

15 fluorine-containing type water repellents.

4. The ink-jet printing cloth according to Claim 1,
wherein the water repellent is applied in an amount of

0.05 to 40 % by weight based on the cloth.

20
5. The ihk-jet-prihtinq cloth according to Claim 1,
wherein the hydrdphilic agent is applied in an amount of
. 0.01 to 50 % by weight based on the cloth.
25 ' 6. The ink-jet printing cloth according to Claim 1,

further cbmpriéing at least one of a water-soluble

inorganic salt and urea.



(metallic colors such as gold and silver, and bright red, 15 blue, etc.),
which are inpossible or difficult to be expressed by the three prinary
colors, 'may be used in place of or in addition to the—above tanks.
Further, a plurality of tanks may be used according

depth even if printing agents used have thes4éame col ors aﬁﬂwu ﬁ immmmﬂL
- The head joint 1150 is conposed of "a head j oi nt 1151 t
indicated by a full line, a head joint - 1152 for the second set
i ndicated by a broken line and a joint cover 1160. 25 The

constitutidn of the htad Teedink-jat pbinbing clothsaerprdingpicacCisin 1,

herei nafter be described - ° schematically with reference to Fi 4,
: ' whereln the wetting property to inks of the perip eral

surface of fiber const;tutlng the cloth is higher than

that of the interior of the fiber.

8. A process. for produCing an ink-jet printing.
cloth on_which}textile printing is conducted using an ink-
jet system, which comprises the steps of:

applying a water repellent to a cloth;

10 | drying;the cioth; and | '

. farther applyihg'a hydrophilic agent to the'dry

‘cloth.

9. The_production process according to Claim 8,
15 wherein ajpredétermihéd'water'répellency is given to the

cloth through the steps according to Claim 8.

10. .The production process accofding'to Claim 9,
Qhérein-the water-fepelléncy is less than 50 marks in
20 terms of”the water repellenéy pfescribed.by the water
repéllency test_with?é sp?ay method_described in.JiS L

1092.

11. The production proéess according to Claim 8,
25 wherein the water repellent is any of paraffinic and

flubrine-cbntaining type water repellents.



- 25 - Fig. 4 is a sectional perspective view schematically

illustrating the construction of-an ink-jet head to be nmount'ed on the
ink-jet printing apparatus used in the present. ipvention. 5 .
In this drawing, the printing head is constructed by verI i n
top plate 71 and a base plate 72. The top- 47 - plate E" !wl & Lﬁuy of .
grooves 73, which are to . define nozzles passing ugh,
a groove 74, which is to define a comon liquid chanber connunlcatlng
10- with these grooves, and a feed opening 75 for feeding the ink to
the conmonlliqui d cAanbelTheOpriddnattiter growkss leccordingdse Qlldre &2 :
~includes el ectrothermal converters 76 - -, corresponding to the individual

nozzl es and el wberedas the water mﬂpeﬁdﬁntyllrﬁj appdded dmpameanauntof

el ectrot her nal
0.05 to 40 % by Welght_based on the cloth.

5- : 13. The production'process according to Clainm 8,
'whereln the hydrophlllc agent is applied in an amount of

- 0.01 to 50 % by welght based on the cloth.

14. The production process according to Claim 8,
© 10 'wherein at least one of a water-soluble lnorganlc salt and

urea 1s applied to the cloth.

15. The productlon process according to Claim 8,

whereln the wettlng property to inks of the peripheral -

| 15 surface of flber_constltutlng the cloth is made hlgher
than that of the interior of the fiber throngh the steps

according to Claim 8.

16. An ink-jet printing process comprising ejecting
20 rinks'by an ink-jet system to print a cloth, wherein a
cloth contalnlng a water repellent and a hydrophlllc agent
~and hav1ng a predetetrmined water repellency is used as

said cloth.

25 ' 17. The ink-jet printing process_according to Claim
| 16} wherein a cloth having a water repellencyiless than 50

marks in terms of the water repellency prescribed by the



15 converters 76, respectively, said el ectrothernal converters and

el ectrodes being forned integrally by a - filmform ng techni que.
Ej ection openings (orifices) 78. . through™which the ink is ejectedﬂaxe
defined by - overlapping the top plate 71 and the base-plate 72 as

descri bed above. Here, the pracegs -of form n “““‘/
t he bubbl e jet 'system which i's carried out by th
@n

‘described printing head, will be described sinply.

heati ng resistor (heater) reaches a 25 predetern1ned tenperature such a

film bubble awateverepellencyhdsstr it ac sprayf metthdd ideadtr {Beal i in aTTal

pressure of this bubble is very hlgh and so an ink within a nozzle is
' ' L 1092 is used. ' '

i8. The 1nk-jet prlntlng process accordlng to Claim:
5 16, whereln the water repellent is any of parafflnlc and

'fluorlne-contalnlng_type water repellents.'

- 19. The ihkfjet printing-process acccrding to Claim
'16, wherein the_water_repéllent is applied in an amount of

10 0.05 to 40 %'by-wéight-based on the cloth.

- 20. Thé ink-jef printiné procéss'according to Cléim
16, wherein the hYdfcphilic égent is applied in an amount
of 0.61 to 50 % by weight based.on'the cloth.
15 |
2i. The ink-jet printing process according to CIaim'
16} wherein the cicth-COhtains at least one of a water-

soluble inorganic salt and urea. -

20 22. The ink-jet printing process according to Claim
16, wherein an electrothermal converter which generates
thermal energy causing film boiling of ink is_uséd as an

energy—genefating:heans for ejecting the ihk.

25 23. The 1nk-3et prlntlng process accordlng to Claim
16, which comprises the steps of:

applying inks to the cloth,



- 26 - 1 forced out. The ink is noved toward the outsidé of the
nozzle and the interior of the common |iquid chanber I nertia force
by this forcing out. Wen the novenent of the—%nk—%s~#aerl+%a%ed- t he

noving speed of the ink within . 5 the nozzle becone e the
internal pressure of the bubbl e turnsggegati ven U"IOW
pat h resi stance also arises in addition. Since

ej ected out of the ejection opening (erifice) is faster |n novi ng

speed than the ink within the nozzle, -it is 10 constricted by the bal ance
anong i nert a forcefidiow fadid applie®simisnoe tishraldtage anid t he bubbl e and
surface tension of " the ink, whereby the ink portion is separated into
a droplet. At mhshingaﬂhennknthf&ftdrltﬂeuﬁixﬁngIurénﬁmémx -~ the
ink is fed to the nozzle fromthe comon |iquid chanber by capillary

force to wait for the next pulse. As descri bed above, the printing

head (hereinafter may o .. . L .
24. The 1nk—jet prlnting process according to Claim

| 5 16, whereln the wettlng property to 1nks of the peripheral
surface of fiber constltutlng the cloth is higher than

.that of the interior of the flber.

25. A process for producing a print by applying inks
10 to a cloth using an ink—jét system to print the'éloth,
‘which comprises the steps nf:' | .
applying inks tb_a cloth contéining a water repellent_
and_a hYdrophilic agent and having a predetermined water
repellency, | |
15 . fixing dyes in the 1nks to the cloth, and

washing the thus-treated ‘cloth.

' 26. The preocess for'producing a print accdrding to
'Claim 25, wherein a concentratién.pf_a fixéd dye at the
20 | periphefal surface of fiher constituting the print is
hiéher-than that at the interior éf the fiber through the

steps- according to Claim 25.

27. The process according to Claim 25, wherein a
25 cloth having a water repellency less than 50 marks in
terms of the water repellency prescfibed by the water

répellency test with a spray method described in JIS L



be referred to as an ink-jet head), in which the el ectrot her mal
converter is used as an energy-generating means (hereinafter may be-
referred to as an energy-generating 20 elenent), can generate a bubble in
the ink within the flow path in one-to-one correspondence in :
-accordance with a driving electrical- @0 se signal_and also_ inmmediately
and approprlately cause the growth/shrinkage of the bubble, and so

‘the ejection of ink droplets can be achieved with ZTIHHHquﬂlﬂﬂIJlMl"
responS|veness i-n particular. The printing head i n
that it cad al 399% J'ﬁ%aldlﬂ,s%‘jbrrpact with ease, merit's Fc Techni‘ques
and nacro proceSS|ng _ _ .- 27 -

28. The process according to Claim 25, wherein the
water repellent is any of parafflnlc and fluorine-

.5 containing type water repellents.

29. The process according to Claim 25, wherein the
water repellent is applied in an amount of 0.05 to 40 % by

weight based on the cloth.

10 |
30. The procesS'according to_claim 25, wherein the

hydrophilic agent is applied in an amount of 0.01 to'so %
by weight based on the cloth. |

15" - 31. The process according to Claim 25, wherein the
cloth contains at least one of a water-soluble inorganic
salt and urea. o

20

. 25



1 techniques in the recent semniconductor field, which are,

remar kabl e for -advances in techni que and enhancerrent in ) laced
can be fully applied thereto, high-density nmount i ng can
wi th ease, and production costs 5 are al soll oW. :

~invention will hereinafter be described . 5lpBre speC|f|caIIy by the
foll om ng exanples and conparati ve exanples. Incidentally, all
. designations of - "part" or "parts" and "% as will be used in the

following _10 exg Eﬁ Bﬁa@HEaQESE£OQQE#S by wei ght and % by wei ght

unl-ess’ expﬂessly frot o 12: - (A). Production of

ink-jet printing-clotg 100, % gpt ; N PHi
-(mercerized- 15 product§CI°s?80h$r Eﬁ ta fggﬁ ?gg #gfgﬁgﬁg E%ghﬁ)en

~pol yester trop'mtcﬁaeékﬁnarg tﬁetﬁantg $8hAGctd®i ising afOihRSHeRdi ng
“pretreatnent agents shown 1 n wer e

systen, whereln the cloth contalns a water repellent and a

5 | hydrophilic agent so as to_have a predetermined water -

" repellency.
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conducted by the padding process. The thus-pretreated fabrics were
t hen squeezed to a pickup of 70 % by a nmangle 20 and dried at a drying

tenperature of 120C for 2 m nutes. (B) Preparation of ink-jet printing
i nk: Reactive dye inks, acid dye inks and di sperse dye I nks
were prepared in the follow ng manner. The total anounts of the inks
are all 100 partss. 25 (1D Reainve dye i nks: Reacti ve
dye 10 p tlé Thi odi gl ycol
40 parts - 28 - 1
Wat er ' 50 parts.
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Dyes used were C.|I. Reactive Yellow 95, C . - Reactive Red 226, CI.

Reactive Blue 15 and C |. Reactive . Black 39. 5 (2) Acid dye
i nks: Acid dye ' - 10 parts

Di et hyl ene gl ycol : _ 40 parts Wat er

50 parts. Dyes used were C.I. Acid Yellow 110, C I. Acid Red

10 266, C.1. Acid Blue 90 and C.I. Afi (1 Bl ack 26. (3) Disperse
dye i nks: : Di sperse dye / 10 parts
Thi odi gl ycol . 40 parts Wat er

50 parts. 15 Dyes used were C.I. Disperse Yellow 42, Teraprint

Red 3CGN Liquid (trade nane, product of C ba-CGeigy AG, - C. 1. D sperse

Bl ue 56 and Teraprint Black 2R (trade nane, - product of G ba-Geigy AG.




(O Ink-jet printing:. 20 " Using a Bubble Jet Printer BJC 820J

(trade nane, manuf actured by Canon Inc.) as an ink-jet printing
appar at us, ' sets of the above-prepared printing inks were separately
charged in this printer. The fabrics were separately nounted on base
paper webs to pernmit the conveying of the fabrics, 25 thereby printing

" the fabrics. Any printing apparatus Eﬁ% be used without Iimtation to
t he above printer. (D) Post-trea %t.
- 30- 1 Printing was conducted by the BJC-820J printer, and
the printed area was rubbed with a cloth upon el apsed tine of 30

seconds after the printing. The d pRoperty was
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—evatruat ed by whether ink snearing occurred or not and 5 ranked in
accordance with the foll ow ng standard: A: No ink snearing
occurred; ' C. Ink smearing occurred. (4) Water repellency:
Each fabric sanple was sprayed with 250 ml of water 10 by a Spray Tester
(trade name, manufactured by Dai ei Kagaku Sei ki Sei sakusho) in
accordance with the water repel lLency test (spray nethod) described in
JIS L 1092. . The wat er repelleﬁt s ranked in terms of 0 to 100
poi nts according to the wet state of the sanple after the 15 test.

Conpar ative Exanples 1 to 11: - : I nk-j et printing and eval uation
were conducted in the sanme manner as in Exanples 1 to 12 except that
t he cloths and the textile printing inks were changed to those 20
shown in Table 2. The results are shown in Table 2.
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J THIS SHEET HAS BEEN REPLAC"‘M*NT o :.E'r' |

INK-JET PRINTING CLOTH, INK-JET PRINTING PROCESS

AND PRODUCTION PROCESS OF PRINT

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to an ink-jet printing
cloth, an ink—ﬁet printing process and a production

process of a print.

Related Background Art

Besides screen printing and roller printing, ink-jet
printing has heretofofe been known as a process of
printing on cloth formed of cotton, silk, polyester or the
like. This ink-jet printing is conducted by means of an
ink-jet printing apparatus obtained by improving an image-~
forming apparatus of an ink-jet system for forming images
on recording media such as plastics and recording paper so
as to be fitted for textile printing and the kind of a
cloth to be used.

The ink-~jet system is one of non-impact printing
systems, which ejects an ink or the like to directly apply
the ink to cloth or the like and is little in noise. A
textile printing apparatus equipped with a printing head
of the ink-jet system permits high-density printing
operation at high speed. Therefore, the textile printing
processes using a plate such as a_Screen 6r é-design

roller are unfit £or multi-kind small-quantity productiocn,
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apparent from Tables 1 and 2, all the prints. accordingjto Ex gfﬁéﬁ ﬁﬁ '
to 12 were free of bleeding, high . in color depth and 4 §mmex L @. ‘
drying property. 1In particular, the cloth added wi t h ‘Fea—ard ;
I norganic salts thereto described in Exanple 5 was excellent in
resi stance Imlmibbﬂﬂ\@lﬂﬁ @WHCQNQIJEEQPQMINGYPROE@% eas the cloths

according to & X R [TL1 gave unfavor abl e results
such as IOM/cghgguge - ﬁ&g& perty and/or the like. 10
F

Exampl es 13 t es 12 to 19:
Disclosed herein is an ink-jet printing cloth on

which textile printing is conducted using an ink-jet
system, wherein the cloth contains a water repellent and a
hydrophilic agent so as to have a predetermined water

repellency.

Figure 1A



Prints were produced in the sane nmanner as in Exanpl es=t=to=i2-except

that the following fabrics were used as ink-jet printi DRERLAOESISNT SHEST
Usimg a 100 %-cotton broadcloth (nercerized 15 product), 100 Eﬂ£ | on
taffeta fabric and a 100 % pol yester crepe de Chine, dlatea %EE"ﬁEZ"L
using their correspondi ng agents shown in Tables 3 and Z—IRETFE

conduct ed by the paddi ng process. The thuslpretreated fabrics were

t hen squeezed to a pickup of 70 % by a mangle 20 and dried at a drying
tenperature of 120[err]C for 2 m nutes. The thus-treated fabrics were

Lt her subi ected L on rpb ShERMATETGhbul” - VAR PrORARF oo
process. The thus- péﬁ% gg%@ﬁcé?ggl §ow§%§ bge iﬁ&eezed 25 to a pickup

of 70 % by a.mangl e enperature of 120C for 2
m nutes. Besides the fornulatlons accordlng to the exanples as the
pr et r eat nent

CKGROUND OF T NTIO
s Field of the Invention
| The present invention relates to an ink-jet pripting
cloth; an ink-ﬂet printing process and a production |

pfocess of a print.

10  Related Background Art

Besides screen printing and roller printing, ink-jet
printing has heretofore been known as a process of
printing on cloth formed ofjcotton,'silk, polyester or the
'like;. This ink-jet printing is conducted by means of an

15 ink-jet printing apparatus obtained by improving,an image-
forming apparatus of an ink-jet system for forming images
on recording media such as plastics éﬁa recording papef_so
as to be fitted for textile printing and the kind of .
cloth to be used. - | |

The ink~jet system is a non-lmpact printing

system, which ejects an ink or the like to directly apply

the ink to cloth or the like and produces little noise. A

textile printing apparatus equipped with an ink jet system

printing head permits high-density printing operation at

high speed. The textile printing

processes using a plate such as a screen or a design

roller are unfit for multi-kind small-quantity production,



-333- As apparent from Tables 1 and 2, all therppifdSusnT SHEET
according to Exanples 1 to 12 were free of bl eeding, high iB col or
depth and al so excellent in drying property. In particgé@nwuﬁhﬁE@Lﬁwﬁ"
with urea and inorganic salts added t hereto descri bed= o

was excellent in resistance to bl eeding and col oring ability,rmhereas
the cl ot hs according to Conparative-Ej¥anrples 1 to 11 gave unfavorable
results such as | ow col or depth, poor drying property and/ or the
like. 10 Exanples 13 to 27 and Conparative Exanples 12 to 19: '
Prints were prdduced in the same nmanner as in
1 whereas the ink-jet textile printing process is a system
making no use of any plate, and permits multi-kind
small-quantity production in a short period of time
because data for printing can be formed with ease by a
5 host system or the like.

The textile printing apparatus of the ink-jet system

is generally equipped with a printing means (printing head)

mounted on a carriage, a feeding means for feeding

a cloth and control means fo; controlling these means.
10 The printing head by which ink droplets are ejected
.-through a plurality of ejection orifices is serially
scanned in a.direction éa main scanning'di:ection)
perpenaicular to the feeding direction (a secondaryl
scanﬂing direction) of the cloth. On the other hand, the
15 éloth is intermittently fed by a predetermihed length at
the time printing is stopped. According to this prinfihg .
procesé, inks are ejected on the cloth according to |
printing signals to conducﬁ printing. Therefore, the ink-
Jet printing procéss'attfacts aﬁtention as a printing
20 ~ method which is low in runniﬁg cost and silent. When a
printing ﬁead in which a plurﬁlity of ink~ejecting nozzles
" has beeh aligned in-the secondary'scanning direction is
uéed, printing of a width corresponding to the number of
the nozzles can be performed every time the printing head
25 is scanned once on the cioth.
In the case of color textile printing, a color image

is formed by overlapping ink droplets of plural.colors



Exanples 1 to 12 except that the followi ng fabrics were Gﬁ@&Aééwuwabﬂtffi
ink-jet printing cloths. Using a 100 % cotton braoadcl ot |
(nmercerized 15 product), a 100 %nylon taffeta fabric and B % @3SEP1997 !
pol yester crepe de Chine, pretreatnents 1 using their correspondt g
agents shown in Tables. 3 and 4 were conducted by the paddi ng process.
The thus-pretreated fabrics were then3sgqueezed to a pickup of 70 % by
a mangle 20 and dried at a drying tenperature of 120[err]C for 2 m nutes.
The thus-treated fabrics were further subjected to pretreatnments 2
using their correspondi ng agents shown in Tables 3 and 4 were

conduct edlsi nedgctedofnome Qﬁfve prifnting headi ¢ hus- pretreatEB

fabrics. were then squeezed Jcku of., 70‘% %ég. |l e and dried
at a drying 9genef eratuﬁ? ¢ Heuires i ?ﬁs BE the

formulations %%g.%rtqlnn headtsh%n%(ai'ml E‘t.san‘;‘}?s tchoerlpéseggneﬁ!{? Yo 3 primary

colors of yellow (Y), magenta (M) and cyan (C) or 4 colors

5 including black (B) in addition to these primary colors.
_ Since such devices are used, the techniques required
of ink-jet printing are greatly different from those
of - screen and roller printing. This is caused by such
differences in system as: the oétimum value of viscosity

10 - of inks used in.the ink~jet printing is
greatly different from that of textlle printing inks used

in screen prlntlng or the like and is low, ink-jet

prlntlng requires attention to reliability such as clogging

of the head, the so-called additive color process, in which

a few 1nks oﬁ g;ﬁﬁg;gn; ngQrs are shot on the same p091tlon y

S0 as to overlap each other, is conducted and the

.dots of inks are very small.
Various“investigations have thus been attempted as
to methods of such ink-jet printing. For example,

:20' -Jepanese Patent Publication No. 63-31594 discloses a
method in which textile printing is conducted-on a cloth
containing a water-soluble polymer,.a water-soluble salt

and water-insoluble inorganic fine particles, and Japanese
| Patent Publication No. 63-31593 disclosee a textile

25 printing method in which inks each having a viscosity-of
200 cP or lower and a surface tension of 30 to 70 dyn/cm

"are used, and a cloth having a water repellency of 50



- 34 - 1 formul ations, treatment formulations accordind| REPLAGEMENT SHEET |

conparati ve exanpl es, which are outside the scope of the pre GBtSEP #1397
“invention, are shown in Table 5. Eval uati on of prints:|| Dag .55 e
t hus-obtai ned print sanples and the fabrics used were evaruated i n the
foll owi ng manner. The results are . Shown in Tables 3 to 5. (1)

Bl eedi ng: The linearity of fi medl Mne portions in each print 10
sanpl e was visually observed to rank resistance to bl eeding in
accordance with the foll ow ng standard: A:. Cood;

1 points or more as measured in accordance with JIS L 1079
is employed.
Since the prior art printing methods described above
are based on thinking that the penetration of inks into
5 the interior of fiber is prevented to prevent the
diffusion of dyes, thereby improving coloring, the
improvement in coloring is recognized to some extent.
However, they involﬁe problems such as (1) it takes a long
time to dry the inks, (2) no strike-through occurs because
10 the inks do not spread, and (3) an area factor becomes
small because the inks do not spread, and so coloring
ability is limited.
IOn the other hand, for example, Japanese Patéht
Application Laid-Open No. 4-59282 discloses aﬂ ink-jet
15 printing cloth obtainéd by incorporating 0.1 to 3 % by
weight of a surfactént into a,éloth formed of a
-hydrophilic fiber”material. According to the cloth

-subjected to such a treatment, inks are absorbed in the

interior of'thé-fibér by diffusion, and so the tendehcy to
strike-through is enhanced. However, such a cloth is

unfavorable with respect to improvement in coloring ability

because dyes penetrate into the interiqr of the fiber.

As described above, the prior art techniques.héve'

been able to gatisfy ihdividual performance
25 characteristics required of the ink-jet printing process
for obﬁaining excellent prints to some extent,'but Qézg_'

been unable to satisfy all the performance characteristics.



B: Somewhat poor; C. Poor. 15 (2) Optical dengji REPLADYIINT GHEET
The optical density of a solid printed area was measur gid by ad%?%%ﬁt%m?
densi t omret er . RD918, thereby ranking it in accordance mntbamhe ......................
foll owi ng standard: A: OD val ue not |ower then 1.5

B: OD value ranging from0.8 to .1.2; C. OD val ue Iomer t han

0. 8. (3) Tendency to strike-through:= 5 - The optical densities

of the front and back surfaces of a solid printed area were neasured

by a Macbeth = 25 densitoneter RD918. The tendency to strike-through was
ranked in terns of a ratio, (OD of the back surface to OD of the front

“surface) Bet weth ¥R SIMGFLBE-i n accordance

SUMMARY_ OF NVENTION
It is therefore an object of the present invention
5 to provide an ink-jet printing cloth and an ink-jet
printing process, which can provide bright prints
excellent in drying property, free of bleeding and high in
color depth, image‘quality end gfade, and a production

process of prints hav1ng excellent propertles

10. ' The above object can be achieved by the present
invention described below.

According to the present-invention, there is thus
provided an ink-jet printing cloth on which textile
printing is conducted dsiné an ink-jet systenm, whe:eiq the

15 cloth contains a water repellent and a hydrophilic agent
so as to have a predetermined water repellency..

According to the present invention, there is also |
provided a process for producing an inkéjet printing cloth

“on which textile printing is conducted using an ink-jet
20 system, which comprises the steps of: |
applying a water reﬁellent to a cloth;

drying the cloth; and | '

_ further applying a hydrophilic agent to the dry
cloﬁh. | -
25 According to the present invention, there is further
provided an ink-jet printing process.compriSing ejecting

inks by an ink-jet system to print a cloth, wherein a



- 36 - 1 (6) Dye distribution: An ink-jet

I g?b ; i
‘tested was cut so as to permt the observation of its FLeFA% ‘RTSHEET
The section was observed through a mcroscope to deterfife a 333EP1997
difference in the concentration of a fixed dye between the |l——_per]
surface and the interior of the fiber. The print was ranked as A where
the color was deep in a w de range ef 7t ke peripheral surface of the
fi ber because its QD val ue was al so high. 10 A. The col or was
deep in a wide range of the peri pheral surface of the fiber,
but the col or was thin in the interjor of the fiber;

B: The color WeUNged,ofnthe ﬁRPﬁﬁ%ﬁ“ﬁﬁSQQﬂP in Fig. 1A. erjphera
surface of the fiber;

DESCRIPTION OF THE PREFERRED EMBODIMENTS
According to the ink-jet printing cloth and printing

5 process based on the present invention, prints excellent
in drying property, coloring ability and resistance to .
‘bleeding can be ﬁrovided.
Aécording to the ink-jet printing cloth.accofding to

the present invention, inks do not penetrate very far into

."EPe interior of fiber owing to the water repellent contained
therein, and so dyes do not diffﬁ#e,.resulting in
;mprovement in coloring. The hydrophilic agent
simulténeously céntained in the cloth moderately pfgvents
the inks from being repelléd by the ﬁater repellent. More

15 spec1flcally, the inks used have afflnlty for the.
. hydrophilic agent and are hence absorbed in the cloth to
some extent and are also 1aterally spread
_ Therefore, since the cloth according to the present
;nventiqn also bécomes eiéél;ent in drying propefty,and
20 great in area factor, it is aléo excellent in coloring
ability. -Tﬁé term "area factor" means a proéortion of
dots occupied in a unit area. When the permeability
(Qatér repellency) of the éloth is preset t§ a Qélué lesé
than 50 points.by uniformly containing the water repellent
25 and the hydrophilic agent in a certain proportion in'the
cloth, scattering of hydrophilicity of fiber itself due to

density, directional property, irregularities, impﬁrities
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C. The color was even and thin as a whole in both

H
]

REPLACEMENT SHEET

sur f ' ' ' : _
urface and interior of the fiber. 20 Dme;lfi§ﬁﬁuﬁﬁl
-8-
and the like can be lessened, and so uneven spread

(bleeding) of inks can be prevented.

The preferred embodiments of the present invention
will now be described to explain the prgsentminvention in
more detail.

No particular.limitation is imposed on the fiber

material for the ink-jet printing cloth according to the

present invention. . Examples thereof include various fiber

materials such as cotton, silk, wool, nylon, polyester,
rayon and acrylic fibers. The cloth used may be a blended
fabric or union cloth thereof.

The water repellency in the present invention has
been measuréd by using, as a measuring means, the water
repellencyltest (spray method) déscribed in JIS L 1092.

No particular limitation is imposed on the water
repellent uséful in the practice of the preéent invention
éo fa:'as it has the ability to reﬁel water which is a
main component of inks. However, examples thereof include

paraffins, fluorine~containing compounds, pyridinium

ﬁ'salts, meethyiolaikylamides, alkylethYIéneureas,

oxazoline derivatives, silicone compounds, triazine

compounds, zirconium compounds and mixtures thereof. Of

these, paraffinic and fluorine-containing type water

‘repellents are particularly preferred from the viewpoints

of easy adjustment of water repellency, prevention of
bleeding and concentration.

The amount of the water repellent to be applied is
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(Not e) : Water repellent 1: Sumfluoil EMb1l (trade nane, fl I.ne-
.containing type water repellent, Dam:iﬁiﬁ%ﬁuﬂmln;

10

15 .

20

25

0.05 to 40 % by weight based on the cloth. If the amount
is less than 0.05 % by weight, the effect of preventing
excessive penetration of ink becomes insufficient. On the
other hand, if the water repellent is contained in an

amount exceeding 40 % by weight, a great change in

performance can no longer be brought about.

Any water-soluble polymer having a water-repellent
function may also be used as the water repellent.

Examples of such water-soluble polymers include starch,

cellulosic substances such as carboxymethylcellulose,

methylcellulose and hydroxyethylcellulose, sodium
alginate, gum arabic, guar gﬁm, gelatin, tannin and
derivétives thereof, polyvinyl alcohol and derivatives
thereof, polyethylene oxide and derivatives thereof,
water-soluble acrylic polymers, and water-soluble maleic
anhydride ﬁolymefs..

The amount of the water-soluble polymer is 0.1 to.Zo

% by weight based on the cloth. Any amount of the water-

soluble polymer exceeding 20 $ by weight results in a

cloth markedly deteriorated in desizing ability. It is

‘also not'preferréd from the viewpoint of economy to use

. the water-soluble polymer in such a great amount.

On the other hand, if the amount is less than 0.1 % by

‘'weight, the effect of such an agent is not sufficienﬁly

exhibited.
The hydrophilic agent useful in the practice of the

present invention is a substancé capable of improving the



product of Sum tono Chem cal Co., 5 LREPDACEMENT SHEET
Water repellent 2. TSWB31/CWBO (trade nane, silicone type

wat er repellent product of Toshiba . Dﬁ%Lﬂdﬁﬁ&EQ&ﬂzm.
Ltd.). Water repellent 3: Paraguard 519Z (trade nane, CHye—3—=
fluororesin type water repellent, . product of Ohara
Paragi um Chem cal Co., - 10 - Ltd.). Surfactant 1:
Noi gen HC (trade name, nonionic surfactant, product of
Dai -i chi Kogyo Seiyaku Co., 15 Ltd.). Surfactant 2:
Neocal | SW (trade pane, ,anioni,G .surfactant, product of
Dai -i chi *bgyingéﬁgggabegg,a%fifiy of a cloth Whﬂﬂx%@ded inE%rfactant 3:

(l\)/lcgrsg%ikgl KGP/(\L? Eégggrﬂ?_%‘éa Q\%%iu% | Cor %n%re to the cloth asé”ééx%@éd ‘Meguct
the cloth before its addition. An increase in the absorbing
ability can be determined by whether the water repellency

5 is reduced or ndt, and the degree of the reduction. As
specific examples of a method of applying the hydrophilic
agent, there are considered various methods such as a
method of containing a surfactant and a method of
containing a water-soluble substance héving a hydrophilic

10 group. Any of these methods may be used.

As the surfactant used for enhancing the absorbing

ability, anionic, nonionic and amphoteric surfactants are -

preferred. As examples of the anionic surfactant, may

be mentioned surfactants of the sulfonic acid, carboxylic .
15 . acid, sulfuric acid ester and phosphoric acid_ester'types. .
As the nonionic surfactant, there may be used ether types:
such as polyoxyethylene alkyl ethers, polfoxyethylene
alkyl allyl ethers and acefylene glycol, the ester types
such as polyoxyethylene alkyl esters and sorbitan fatty
20 '.acid ésteré, aminoether types such as polyoxyethylene
alkylamines, ether ester tybes such as polyoxyefhylene
sorbitan fatty acid esters, and the like. As the.
'amphoteric surfactant, there may be'used betaine typeé and
the like. |
25 The surfactant is preféraply applied in an amount of
0.01 to 50 % by weight based on the cloth. If the amount

exceeds 50 % by wéight, a change in absorbing ability can



Wat.er - sol ubl e pol ymer 1: Car boxymet hyl ce h@bgggEMvasuctf
_Cationic substance 1: Sanfix PRO (trade fpane, d? an ne
type, 25 - product of Sanyo Chemical |ndustri ésDa{Qt 8§/EP 1997

As apparent fromTables 3 to 5, all the prints accor dileg—te-Exanples

13 to 27 were free of bleeding, high

- 41 - in color depth on the frontl3urfaces and excellent in
tendency to strike-through and drying property, whereas: t he cl ot hs
according to Conparative Exanples 12 to 19 could not satisfy all the

erformance properties at the 5 sane ti .
P 1 pnoplonger be brought about, aﬂg such a great amount is

hence not preferred from the viewpoint of economy. On the

other hand, if the amount is less than 0.01] % by weight,

the éffect of such an agent is not sufficiently exhibited.
[ As the water-soluble substance hav1ng a hydrophlllc

group used for improving the absorblng ablllty, -

those like water-soluble solvents generally incorporated

into ink-jet inks are preferred. Examples of usable

solvents include lower alkylene glycols such as éthyiene

10 glycol, diethylene glycol, triethyiene glycol and

' propylene glycol; lower alkyl ethers of alkylene glycols,
such as ethylene glycol methyl (ethyi, propyl or butyl)
ether, diethylene glycol methyl (ethyl, propyl or Sutyl)
ether: triethylene glycol methyl (ethyl, propyl or butyl)

15 ether, propylene glycol methyl (ethyl, propyl.of butyl)
ether, dipropylene glyco; methyl (ethyl, propyl or butyl)
ether and'triprépylene glycol methyl (ethyl, propyl or- .
butyl) ether; polyalkylene glycols such as polyethylene
glycol and polypropylene glycol and products obtained by

30 modifying one or two hydroxyl.groups thereof, typified by
mono- or dialkyl ethers thereof; glycerol; and ;
thiodiglycbl. Most of them are-liquid, but those haviné a
high molecular weight may be solid. Howéver, their effeét_'
is not different from that of the liquid. |

25 The water-~soluble substance having a hydrophilic
group is preferably applied in an amount of 0.01 to 50 %

by weight based on the cloth. If the amount exceeds 50 $%



In.the prior art, it has been said that coloring abi'ﬁéb&N@%thTSHEET |
resistance to bleeding, and tendency to strike-throu are %? %g al
properties, and hence difficult to satisfy at the sa &é{yg ________________________ !
according 10 to the present invention, it has been poss

all properties of coloring ability, resistance to bleedlng, tendency

to strike-through and i nk-drying prolkerty at the same tinme by causing
the perneability or wetting property to inks of the fiber structure

to differ 15 between the interior and peripheral surface thereof as

descri bed aboye l.n..t.he yven e AAA
and "wetting %Vo ’t%}"‘t’arg %%%gx e 1t LAQB gt]ew%t'e{ yﬁgﬁyr?sd) iggagi\f/e?o@"
they are Sonegfgg%h%%% an,%agﬁdlﬂé ARG i) yder to nmake easy

to 20 under Ydr peri surface” meanS 1T ber

soriace, 1% prBBHA A DYl B4 Bt dodhdfST on the Beke T ¢
hand, if the amount is less than 0.01 % by weight, the
5 effect of such an agent is not sufficiently exhibited.

The preferable ranges of the water repellent and
hydrophilic agent to be added to the cloth are as
.described above. However, a ratio between the amounts of
_these agents to be added is important. With respect to

10 this ratio, the.amounts of the water repellent and
hydrophilic agent are preferably determined in such a
manner that fhe_water repellency of the resulting cloth is
less tﬁan 50 points. |

HThe.cloth according to the preseﬁt invention

15 coﬁtains the above-desc:ibed substances for the purpose of -
adjusting its water repellency, but may also contain .
compounds other thén these substances. Examples of the .
comppunds usable include water-soluble inorganic salts,
urea, catalysts, alkalis; acids, antireductants,:

20 antioxidants, level dyeing agents,.deep dyeing agents,
éa:riérs, reducing_agents, oxidizing.agénts and metal
ions. | |

As compounds effective in prevenﬁion of bleeding ;nd
improvement of coloring ;bility, may be mentioned water;

25 soluble inorganic salts. Examples of water-soluble
inorganic salts preferably used include alkali metal salts |

such as NaCl, Na,;SO4, KCl and CH3COONa,'and alkaline earth



wetted (hard to be perneated) by an ink on the interior Ré@ﬁkbéﬁmmfﬁﬁWWT'L
and easy to be wetted (easy to be perneated) 25 by the in

periphery side thereof |ike the present i nvention, th Bﬁguﬂﬁbﬁﬁﬁeﬁﬁzm_
on the cloth by ink-jet printing becomes easy to spredd—p-the

peri pher al - 41 - 1 in color
depth on the front surfaces and excellent %h - tendency to

strike-through and drying property, whereas the cloths according to
Conpar ati ve Exanples 12 to 19 coul d not satisfy all the performance
propertles at- the n the prior art, it has

been said thaPeEBFoﬁP&§s Tien 'aF° CaCly and MQCI
Urea is also very effective in preventing

bleeding and improving coloring ability. In
particular, its combined use with the water-soluble

5 inorganic salt has a synergistic effect and is hence
preferred.

As a method of containing the above~-described
substances in the cloth, any method such as padding,
spraying, dipping, printing or ink-jet may be -used.

10 . A cloth may be impregnated with a treating liquid
containing the water repellent and hydrophilic agent..

However, when a cloth is 1mpregnated with a treatlng

a llquld contalnlng the water repellent 80 as to make the cloth

. resistant to penetration by inks, and then dried, followed by

application of the hydrophilic agent for improving the wetting
property, the treating liquid for improving the wetting property
-doegs not penetrate the interior of the fiber because the fiber |

: 1s impregnated with

. the water repellent, and so the treatlng 11qu1d adheres
20 only to the peripheral surface of the fiber. -Therefore,
the wetting property of the'pe:ipheral.surface of the _
' flber is 1mproved. As a method of detefmining the wetting

property where it is dlfferent for the interior of the flber
then it is for the peripheral surface of the fiber, as
25 described above, such a difference can be confirmed by'
. conducting ink~jet printing on a cloth, observing a fibef

section of the resulting print to distinguish a difference



abi ity and resistance to bl eeding, and tendency to strhkatﬁ¢wgqghsﬂégf
are contradictory properties, and hence difficult to gatisfy % t he
sanme tinme. However, according 10 to the present invention D@ehag b@ﬁm EBZ

possible to satisfy all properties of coloring ability=ress

bl eedi ng, tendency to strike-through and iQk-drying property at the
sanme time by causing the perneability or T wetting property to i:nks of
the fiber structure to differ 15 between the interior and peripheral

surface thereof as descri bed above. In the present invention, the
terns PERNERY! Ebh% Eggt L NG IR e Yt e peripheral
substantlal synonyns wever ey are soneti s use each Inits
proper way fOéuféééeoénanéﬁés&ﬁE@k&&r in thEh¢ibRYMsRA i afosar f ace”
means fiber surface, 1.e. an outer periphery in section of a fiber.
For exanpl e, sﬂaeCJ.f:Lc@l1ybeﬁ.f5§:hécbbhéeh%rh%ib%t@ﬂ:‘t the Veltddodydlidh i €nét
to be perneated) by an ink on the interior

peripheral surface side of the fiber in the fiber

5 structure is higher than that on the interior side of the
fiber, it can be said that the wetting property of the
peripheral surface of the fiber is higher than that of the
interior of the fiber. On the other hand, if there is
little difference in the concentration of the fixed dye

10 between the peripheral surface and the interior of the
fiber, it can be said that there is no difference in the
wetting property as well. |

After conducting the treatment as described above,
the tius-treated cloth is finally dried and optionally cut
into sizes feedable into an ink-jet apparatus, thereby
providing these cut pieces as'ink-jet.printing clothﬁ.”
No particular limitation is imposed on textile

printing inks used for the ink-jet printing cloths
according to the present invention. However, when the

20 cloth is formed of a material such as cotton or silk, ink-~
jet textile prihting inks composed of a reactive dye and
an aqueous medium are preferably used. When the cloth is
formed of a material such as nylon, weool, silk or rayon,
ink-jet textile prihting inks composed of an acid or

25 direct dye and an aqueous medium are preferably used.
Besides, when the cloth is formed of a polyester material,

ink-jet textile printing inks composed of a disperse dye



side thereof and easy to be wetted (easy to be perneated). %%pLR Eth‘kﬂKEr 3
on the periphery side thereof |ike the present I nventijp

i'mpacted on the cloth by ink-jet printing can easily S

peri pher al - 42 -

of the fiber, but is not easily absorbed in the i nterior (thlckness)
direction. In such a case, the ink -~ ggfLuses into the peripheral

surface of the fiber and is al nost not present in the 5 i nterior
thereof. Such a state is equal, as to the prevention of the diffusion .
into the interior, to the method in the prior art technique that "the

penetraulon tﬁeatment of the cloth in the above-described manner, the
cloth is dried to provxde a print according to the present
invention.
An exemplary constitution of an ink-jet printing
S apparatus used in the present invention will hereinafter
be roughly described. It goes without saying that the

apparatus to which the present invention can be applied is

not limited to the'bonétruction as described below. It is

therefore possible to make any change in construction and add

any structural element, which are easily conceived by those

skilled in the art.

Fig. 1A is a typical sectional side elevation

schematically illustrating the construction of a printing
appar;tus. Reference numeral 1 designates a cloth as a
15 printing medium. The cloth 1 is unwound.according to the
rotation of a ;ewind roller 11, fed in a substantially °
horizontal directiéh by a conveyance section 100, which is
provided at a positiqn.opposite_to a pfinter section 1000,
1through infermediate rollers 13 énd 15, and theh wound up
20. ~on a take-up roller 21.through a feed roller 17 and an |
intermediaté roller 19. |
The con?ejance section 100 roughly includes
conveyance rollefslllo and 120.respe§tive1y provided on
the upstream and d&wnstream sides of the printer section
25 1000 viewing from the feeding direction of the cloth 1, a
conveyor belt 130 in the form of an endless belt, which is

extended between and around these rollers, and a pair of



inks into the interior of fiber is prevented to prevent dENﬁﬂH1KHEL1

.of dyes". However, they differ as to whet her the dye dijffuses 3t qgw
peri pheral surface of the fiber or not. In the prior tDa&gechQ] (ﬁﬁgt .-
is difficult for the cloth to be perneated or wetted i la=b

interior and t he peripheral sides of the fiber. Therefore the |nks do
not al so spread in the peripheral einection of the fiber. Due 15 to
this difference in "the spreading in the peripheral direction of the
fiber"™, the prior art techni que has provided a cloth failing to

satlsfy the coloring ability and havi ng poor tendenc

stri ke-t hk oughlatgnt ﬁgllers 28Rt r BYPVidedn SPhésplttS’séi‘ttqqﬁf;é’r*’% SPnveyor
lied, th t b th |, Lty d

enhanced, - Beffff up@%aﬁ%eyggﬁgee?ﬁﬁ?et ﬁPB&éﬁ?ﬁoé%r %%&f?&%%%ﬁ{i%dme

I nk | f f th fib

surface. - PahS8 BEIBIEG L Sihed, Crarabre g omiN FREBENDE 5P 25

the prior artghpeles e thate] &ﬁl{fftaoctb%n%ﬂlit%%nh% pxegy Brinter section

1000. In the illustrated apparatus, the

conveyor belt 130 is made of a metal as disclosed in
Japanese Patent Applicétion Laid-Open No. 5-212851. As
illustrated in Fig. 1B with partial enlérgement, an
adhesive layer (sheet) 133 is provided on its surface.
10 The cloth 1 is adhered to the conveyor belt 130-through

the adhesive 1éyer 133 by an attaching roller 150, thereby

ensuring the evenness of the cloth 1 upon printing.

To the cloth 1, fed in a state such that the evenness

has been ensured as described above, is applied a printing

15 agent in the region between the platen rollers 140 by the
printer section_lobo. The thus—printed'cioth 1is
'separated from the conveyor belt 130, or the adhesive
layer 133 at the position of the conveyance roller 120 and
wound up on the take-up roller 21. In the course of the

20 winding;lthe cloth is subjecte& to a drying treatment by 57
drying heater 600. 1In particular, this drying heeter 600
is effective when a liquid agent is used as the printing
agent. The form of the drying.heater 600 ﬁay be suiﬁablf_
selected from a heater by which hot air is'biown on the

25 cloth 1, a heater by which infrared rays are applied to '
the cloth 1,'and the like.

Fig. 2 is a perspective view typically illustrating



fiber to absorb inks in the interior of the fiber by d fﬁgglﬁakV:ﬁfng ET
prior art technique can inprove the
43 1 tendency to strike-through, but does not achieve ef %Ité vgasgp 1997

absorption of |ight by dyes because the dyes penetrate

interior of the fiber, and hence can provide only a cloth poor in
coloring ability. To the contrary, 5 aecpod+ng to the present invention,
no ink is absorbed in the interior of the fiber, and so coloring
ability is | mpr oved. As described above, the ink-jet
printing cloths and printing processes according to the present
i nventionl the printer section 1000 and the feed system of the
cloth 1. The constitution of the printer section 1000
will be described with reference to this drawing and
Fig. 1A.
5 In Figé. 1A and 2, the printer section 1000 includes
a carriage 1010 which scans in a direction different from.
the conveying direction (a secondary scanning direction) £
of the cloth 1, for example, the width direction S of the
cloth.l perpendicular to the conveying direction £.
10'. Reference numeral 1020 designates a support rail extending
in the S direction (a main scanning direction) and
supporting a slide rail 1022 which supports and guides a
slider 1012 fixed to the carriage 1010. Reference numeral
1030 iﬁdicates a motor as a drive source for conducting the
15 main scanning'of the carriage 1010. The driving power:
thereof is transmitted to the carriage 1010.through a bélt
1032 to which the carriage 1010 has been fixed, or another
suitable drivé'mechénism.' '
o on the.éérriage 1010, are mounted sets of printing
20 heads 1100 eachlhavihg mﬁny prinﬁing agent-applying
| elements arranged-in a predetermined directidn (in this
case, the éonveying directipn f), said sets each.being
gomposed of a plurélity of the prinﬁing heads LLOO |
afranged ih a direction (ih this case, the main écanning
25 direcﬁion S) different from said predetermined direction.

In this'embodiment; two sets of the printing heads 1100

are held in-the conveying direction. In each set, the



10 :permit the provision of bright prints excellent in dryiingepiacEMENT SHEET
property, free of bleeding and high in color depth and | mage ualit{.
Besi des, the cloths obtained by containing the water repgld e&SEBS&E
hydrophilic agent by at least two cloth- 15 treating stepbs—cap—pravide -
bright prints free of bl eedi ng, high in color depth, good in tendency to
strike- t hrough and high in i mage qoaRtt§ and grade, and are

excellent in ink-drying property upon printing, and hence permt textile
printing free fromink snmearing. 20 Wil e the present invention has
been descri begriinting hedd$pawo tar +igdy eser Inunsi dered to be the
preferred enbodinents, it is to be understood-ttrat—t he I nventi-on is

T o o RO PRE 5 R, b, oFopstneshi" st 1S
2[ ;f‘ggénﬁﬂgss'cd(}gée%ﬂ“ M 8rs, thbPELFPpELhiBEIngCRBE o2 ﬁﬂl@xﬁﬂ@%nded
Colors of the printing agents and the number of the
5 printing heads in each set may be suitably selected
according to an image intended to be formed on the cloth
1, and the liké. For example, yellow (Y), magenta (M) and
cyan (C), or the three primary colors for printihg, or '
black (Bk) in addition to these colors may make one set.

10 _ Alternatively, spécial colors (metallic colors such as
gold and silver, and bright red, blue, etc.), which afe
impossible or difficult to be expressed by the three
primary coloré, may be used in place of or in addiﬁion to
'ﬁhe above color set. Further, a plurality of;printing'
agents may be used according to Eggiz;colof depth évéh if
they have the same colors as each other.

In this embodiment, as illustrated in Fig. 1A, two.
. sets of the printing heads 1100; which each are composed
of plural printing heads arranged in'the main'scanning_

‘zd direction S, are provided one by one in the conveyiné
direction f£. The colors, arranging number, arranging
order and the like of the printing aéents used in the
printing heads in the respeétive sets may be the'samé of o
different from each other according to the image inténdeﬁ

25 to be printed, and the like. Furthef, printing may be |
made again by the printing heads of the secohd.set-on a

region printed by main scanning of the printing heads of




the:followng clains is to be accorded t he broadest REPLACEMENT SHEET
- 45 - VWHAT IS CLAIMED | S: 1. An ink-jet | ot

on which textile printing is conducted using an ink-j

wherein the cloth contains a water repellent and a hy 'nghi!%P agent

5 so as to have a predeterm ned water repellency. ﬁ;
I nk-jet printing cloth according to C ai-m2i3 - wherein the vvateﬂ3SEP 1997
repellency is less than 50 marks in terms of the water repellency
prescribed by the water 10 repellency test with a spray nethod described
' Jis L 1 .cégggined, to the printing heads 1100 through flexible
tubes 1120.
Fig. 3 is a perspective view typically illustrating
the ink-feeding system in this embodiment. The ink-
5 feeding system 1130 is composed of two lines. More
specifically, in the first line, first ink-feeding tubes
1120 respectively connected to the first set of ink-
storage tanks 1131 are'connected to a head joint 1150
through the flexible tube 1110. In the second line,

10 similarly, second ink-feeding tubes 1121 respectively
connected to the second set. of ink-storage tanks 1132 are
connected to the head joint 1150 through the flexible tube
1110. | ' |

"Bach ink~-feeding tube 1120 or 1121 forms a

15 circulation path composed of an outward'inkaeedihg tube;
1120a or lil2la and an invard ink-feeding tube 1120b or °
1121b. |

The ink-storage tanks 1131 and 1132 each have a
pressure pump (not illustrated). The ink in the tank 1131

20 or 1132 is pressurlzed by this pressure pump so as to pass
through the outward 1nk-feed1ng tube 1120a or 1121a as .
i;lustrated in Fig. 3, circulate through the.prlntlng heﬁd
1100 and then pass through the ihwafd ink-feeding tubeu |
1120b or 1121b, thereby returning to tﬁe ink—stofage tank

25 1131 or 1132. |

By this pressure pump, it is possible to recharge

the inks into the ink-feeding tubes 1120 and 1121 and also



3. - The ink-jet printing cloth according to Caim1l or (P RERhACEMANTISHEET

water repellent is any of paraffinic and 15 fluorine-contdj ning bﬁfﬁ '
wat er repellents. 4. The ink-jet printing cIothDamno....%ﬁilﬁqzm
Claim1, wherein the water repellent is applied in an afFoom—of

0.05 to 40 % by wei ght based on the cloth. 20 5. The ink-jet
printing cloth according to Claimal, - 2ferein the hydrophilic agent is
applied in an anmount of 0.01 to 50 % by wei ght based on the cloth.

25 6. The ink-jet printing cloth according to Caim1, further

conpri sing at

10

15

20

25

| east _.one of a water-soluble | norgani ¢ salt and yrea.

to conduct a purging operation of the héad by circulating

the ink through the head and discharging a fraction of
this ink out of nozzles in the head. The ink-storage
tanks 1131 and 1132 may be provided respectively by a
number corresponding to the number of the printing agents
of different colors, thereby permitting color printingf

The number of the ink-storage tanks in each set may
be suitably selected according to an image intended to be
formed on the cloth 1, and the like. For example, three
tanks for yellow'(Y), magenta (M) and cyan (C) colors, or
the three primsry colors for printing, or four tanks with
a tank for a black (Bk) color addéd to these tanks may be
provided. Alternatively, tanks for Spécial colors
(metsilic colors such as gold and silver, énd bright fed,
blue, etc.), which are impossible or difficult to be
expressed by the three primary colors; may be used in.'
place of or in addition to the above ‘tanks. Further, a.
plurality_of tanks may be used according.to the color
depth sven if printing agents used have the same colors as
each other. |

The head joint 1150 is composed of a head joint 1151
for the firsf'set indicated by a full iiné, a head joint’

1152 for the second set indicated by a broken line and a

joint cover 1160.

The constitution of the head used in the above-
described apparatus will hereinafter be described

schematically with reference to Fig. 4.



- 4.6 - 7. The ink-jet printing cloth accordijingepPpACkidiNT BHEET F
wherein the wetting property to inks of the peripheral i

fiber constituting the cloth is higher than that of t |
the fiber. 5 8. A process for producing an ink- =
cloth on which textile printing is conducted using an ink- jet system
whi ch conprises the steps of: -applying a water repellent to a
cloth; 10 drying the cloth; and further applying a
hydrophilic agent to the dry cl ot h. '

1 Fig. 4 is a sectional perspective view schematically

illustrating the construction of an ink-jet head to be

mounted on the ink-jet printing apparatus used in the
present invention.

s In this drawing, the printing head is constructed by
overlapping a top plate 71 and a base plate 72. Thé'éop
plate 71 has a plural?ty of grooves 73, which are to
define nozzles passing an ink therethrough, a groove 74,
which is to define a common liquid'chamber communicating

10 with‘thése grooves, and a feed opening 75 for feeding the
ink to the common liquid chamber; On the other hand, the
base plate 72 includes electrothermal converters 76
corresponding to the indiyidual_nozz;es and electrodes 77
for s&pplying electric power to the electrothermal

15 converters 76, respectively, said electroﬁhermal
converte;s and electrodes being formed integrally by a '
film-formiﬁg technique. Ejection openings (orifices) 78.
through which the ink is ejécted are defined by
over;apping the top plate 71 and the bése.plate 72 as

20 described abové.. | |

Here, the process of forming ink droplets by the
bubble jet ;ystem, which is carried out by the above- .
described printing head, will be deécribed simply.
When a heating-resistor (héaterf reaches a

25 predetermined temperature, such a filmf bubble as covers 5 -

heater surface is first formed. The internal éressure of

this bubble is very high, and so an ink within a nozzle is

-.\_/’ .



9. .The production process according to Caim8, 15 wherelhgb AL“M:H**HE T il
predeterm ned water repellency is given to the cloth through the”s y f
according to ¢ aim 8. 10. The production procegs, ‘
Claim9, wherein the water repellency is |l ess than 50 .|
terms of the water repellency prescribed by the water repellency t est

wth a spray nethod described in JIS L = 261892. . 11. The
production process according to Claim8, 25 wherein the water repellent

is any of paraffinic and fluorine-containing type water repellents.

1 forced out. The ink is moved toward the outside of the
nozzle and the interior of the common liquid chamber by
inertia force by this forcing out. When the movement of
the ink is facilitated, the moving speed of the ink within

5 the nozzle becomes slow because the internal pressure of
the bubble turns negative pressure, and flow path
resistance alsﬁ arises in addition. Since the ink portion
ejected out of the'ejeqtiqn opening (orifice) is fastef in
moving speed than the ink within the nozzle, it is

10 constricted by the balance among ihertia force, flow path
'resistahce, shrinkage of the bubble and surface tension of
the ink, whereby the ink portion is separated into a
droplet. At the same time as the shrinkage of the bubble,-

the ink is fed to the nozzle from the common liquid
chamber by capillary force to wait for the next pulse.

As described above, the printing head (hereinafter may
be referred to as an ink-jet head), in which the
electrothermal converter is used as an energy-generating

means (hereinafter may be referred to as an energy-generating

20 ,element)) can generate a bubble in the ink within thé flow
path in one-to-one correspondence in acébfdanée with é
driving electrical pulée signal and also immediately and
appropriately cause the grbwth/shrihkage of the bubble,
and so the ejection of ink droplets can be achieved with

25 excellent responsiveness in particular. The printing head
is advantageous in that it can also be made compact with

ease, merits of IC technigues and macro processing
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47 - 1 12. The production process according to CIain18REpLACﬁ%@§fghééf é

the water repellent is applied in an anpount of ~0.05 to {40 % by wei ght
based on the cloth. 5 13.. The production process liaggrduSER..1007... l
Cl aim 8, wherein the hydrophilic agent is applied in a Agﬁguan§§Ep K9 !
0.01 to 50 % by wei ght based on the cloth. 14. The production
process according to Caim8, 10 whereip7t=-|east one of a water-sol uble
i norgani c salt and urea is applied to the cloth. 15. The
production process according to CaimS8, wherein the wetting property

to inks of the peripheral 15 surface of fiber constituting the cloth is
made hi ghkr technigues in the recent semiconductor field, which are

remarkable for advances in technique and enhancement in

reliability, can be fully applied thereto, high-density

mounting can be achieved with ease, and production costs
5 are also low. |

The present invention will hereinafter be describea
more specifically by the following examples and
comparative examples. Incidentally, all designations of
"part" or "parts" and "$" as will be used in the following

10 examples mean part or.parts by weight and % by weight
unless expressly noted.
Examples 1 to 12:
(A) Production of ink-jet printing cloth:
ﬂUsing a'1oo % cotton satin fébric (mercerized
'15 product), a 100 % nylon taffeta fabric and a.1oo %
‘polyester tropiqal fabric, pretreatments using their
corresponding pretreatment agents shown in Téble 1 were .
conducted by ﬁhe padding process. Theithus—prefreated
fabrics were then squeezéd to a pickup of 70 % by a mangle
26 "and dried at a drying'tempe;ature of 120°C for 2 minﬁtés.
(B) Preparation of ink-jet printing ink:

Reactive dye inks, acid dye inks and dispefse-dye
inks were prepared in the foliowing'manner. The total |
amounts of the inks are all 100 parts..

25 (1) Reactive dye inks:
' Reactive dye | | 10 parts

Thiodiglycol _ ' 40 parts



than that of the interior of the fiber through the steps RLQ&@ggdlggsp%ET'
Cl ai m 8. 16. An ink-jet printing process conpti si ng ejé"t I ng i
20 inks by an ink-jet systemto print a cloth, wherein a '
containing a water repellent and a hydrophilic agent

predeterm ned water repellency is used as said cloth. 25 17
The ink-jet printing process according t-028 am 16, wherein a cloth
having a water repellency |ess than 50 narks in ternms of the water
repel | ency prescribed by the . - 48 -
1 Water 50 parts. |

Dyes used were C.I. Reactive Yellow 95, C.I.

Reactive Red 226, C.I. Reactive Blue 15 and C.I. Reactive

Black 39.
5 - (2) Acid dye inks:
Acid dye _ | 10 parts
Diethylene glycol 40 parts
Water ' 50 parts.

Dyes used were C.I. Acid Yellow 110, c.I. Acid Red
10 266, C.I. Acid Blue 90 and C.I. Acid Black 26._ |

(3) DisperSe dye inks:

Disperse dye -. ' : ' 10 parts
- Thiodiglycol | ' _ ' 40 parts
'Water ' ' | | 50 parts.
15 . Dyes used were C.I. bisperse Yellow 42, Teraprint

Red 3GN Liquid (trade name, pfodﬁct of ciba-Geigy AG),
C.I. Disperse Blue 56 and Teraprlnt Black 2R (trade name,
product of Clba-Gelgy AG) .
(¢) Ink-jet printing: | |

20 Using a Bubble Jet Prinﬁer BJC-SZOJ'(fradé.némé.
manufactured Sy-Canan Inc.) as an ink-~jet prin£ing apparatus,
‘sets oflthe above-prépared printing ihké ware separately
charged in this printer. The fabriés-ﬁere.separately mounted . -
on base papér vebs to permit the convéying of the fabrics,

25 thereby printing the fabrics. ~Any prlntlng apparatus may be _,'

used without llmltatlon to the above prlnter

(D) Post-treatment:



water repellency test with a spray nethod described in JIS nEﬁb@ﬂﬁg“ﬁﬁquET
used. 18. The ink-jet printing process accordiflg to Claim

16, wherein the water repellent is any of paraffinic and Date : 03SEP1997
fluorine-containing type water repellents. 19. .¢he~eek—kek—*—————
printing process according to Caim 16, wherein the water repellent IS
applied in an anount of 10 0.05 to 40 %4y weight based on the cloth.

20. The ink-jet printing process according to Caim 16, wherein the
hydrophilic agent is applied in an anmpunt of 0.01 to 50 % by wei ght

based on the cloth. 15 21. The ink-jet printing process

accordinglto Caim as apﬁareMtHﬁrdmtTbeesn11anuuzyrannltheaprints of a

wat er -
according to Examples 1 to 12 were free of bleeding, hlgh'

in color depth and also excellent in drying property. In

particular, the cloth with urea and inorganic salts added

5 thereto described in Example 5 was excellent in resistance
to bleeding and coloring ability, whereas the cloths
according to Comparative Examples 1 to 11 gave unfavorable
results such as low.color depth, poor drying property

and/or the like. _
10  pxamples 13 to 27'and Comparative Examples 12 to 19:

Prints were produced in the same manner as in
‘Examples 1 to 12 except that the follow1ng fabrics were
used as ink-jet prlnting cloths.
'Using'a 100 % cotton_broadcloth‘(mercerized
15 product), a 100 % nylon taffeta fabric and a 100 %
polyester crepe-de Chine, pretreatments 1 using their_'
eorresponding-agents shown in Tables 3 and 4 were
conducted by the padding process. 'The thus-pretreated'
' fabrics were then squeezed to a pickup of 70 % by a mangle-
20" and drled at a drylng temperature of 120°C for 2 minutes.
The thus-treated fabrics were further subjected to
pretreatments 2 using their correspondlng agents shown in
Tables 3 and 4 were conducted similarly by the padding
-process. The thus-pretreated fabrlcs were then squeezed
25  to a pickup of 70 % by a mangle and dried at a drying
temperature of 120°C for 2 minutes. .Besides the

formulations according to the examples as the pretreatment



sobublo norganic salt and wed 20 i ancd onrson b ERERLAGENERy sresr
whi ch generat es thermal energy causing film boiling ofidg%ifﬂﬁgﬁﬂ?ggﬂi;_f
an ener gy-generating neans for ejecting the ink.. 25 23 The
I nk-jet printing process according to Claim 16, which conprises the
steps of: appl ying inks to the déot-h;
- 49- fixing the applied inks to the cloth; and
washing the cloth after the fixing treatnent. .
1 .formulations, treatment formulations according to the
comparative examples, which are outside the scope of the
present invention, are shown in Table 5.
Evaluation of prints:
5 The thus-obtained print samples and the fabrics used
were evaluated in the following manner. The results are
shown in Tables 3 to 5.
(1) Bleeding:
Thé linearity of fine-line portions in each print
10 sample was visuallf observed to rank :eSistaﬁce té
bleeding in accordance with the following standard:

A: Good;

B: Somewhat poor; i

"c: Poor.

15 (2) Optical densitg (OD) :

The optical'density of a solid printed area was f
measured by a Macbeth densitometer_RDle,.thereby ranking
it in accordance with the following standard:

A: OD value not lower then 1.3;

20 B: OD value ranging from 0.8'to11.2:

C: OD value lower than 0.8.

(3) Téndency ﬁo striké-through:

The optiéal densities of the front and back surfaces

of a sblid printed area were measﬁréd by a Macbeth
. . _

densitometer RD918. The tendency to strike-~through was

ranked in terms of a ratio (OD of the back surface to OD

of the front surface) between the OD values in acédrdance



24.. The ink-jet printing process according to Caim

wetting property to inks of the peripheral
‘constituting the cloth is higher than

25. A process for producing a print by a
to a cloth using an ink-jet systemto pr+ 138 t=he cl oth,

fiber.
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20-.-peripheral surface of fiber constituting the print is REﬁLA&EMENﬁéﬂEET

that at the interior of the fiber through t he steps acgording to C aim

25.

having a water repellency | ess than 50 marks in terns

27. The process according to O ai m25, wher§ipgua... 03 SEPolS7 .
f tha watep

repel |l ency prescribed by the water repell ency test with a spray nethod
described in JIS L _ - 41 - -50 - 1 1092

i's used.

10

15

25

28. The process according to Claim25, wherein the

'in color depth on the front surfaces and excellent in

tendency to strike-through and drying property, whereas
the cloths according to Comparative Examples 12 to 19
could not satisfy all the performance properties at the
same time. | |
In the prior att, it has been said that coloring

ability and resistance to bleeding, and tendency to

strike-through are COntradictbfy properties, and hence

difficult to.satisfy at the same time. However, accordin§
to the present invention,_it has been possible to satisff
all propefties of coioring ability, resistance to
bleeding, tendency to strike-through and ink—drying

property at the same time by causing the permeability or

-'Wettiﬁg property to inks of the fiber structure to differ

between the interior and peripheral surface thereof as
described above. In the present invention, the terms
“pefmeability" end "wetting propefty" are used as
substantial synonyms. However, they are sometimes used

each in its proper way for ease of understanding.

The term "peripheral surface" means fiber surface, i.e.,
an outer periphery in Sec;ion of a fiber. For example, if

a fiber structure is resistant to wetting (difficult to

be permeated) by an ink on the interior

jside thereof and easy to be wetted (easy to be permeated)?

by the ink on the periphery side thereof like the present

invention, the ink impacted on the cloth by ink-jet

printing can easily spread in the peripheral



water repellent is any of paraffinic and fluorine- 5 coan#ﬁFﬁ§=EzE€==?————'
wat er repellents. 29. The process according to |[CREPRAGCEMENT SHEET .

Wwherein the water repellent is applied in an anmnount offf 0. 05 S@ %gpﬂl'_'
wei ght based on the cloth. 10 30. The process ag Bﬁ@Fﬂggl- E}- -l
25, wherein the hydrophilic agent is applied in an anoumnt—of 0.0L 1O

50 % by wei ght based on the cloth. = 4215 31. The process

according to Claim?25, wherein the - cloth contains at |east one of a

wat er - sol ubl e i norganic salt and urea. 20

direction of the fiber, but is not easily absorbed in the

interior (thickness) direction. In such a case, the ink

diffuses ,into the peripheral surface of the fiber and is

almost not present in the

5 interior thereof. Such a state is équai;~a§'to the
prevention'of the diffusion into the interior, to the
method in the prior art technique that "the penetration of
inks into the intefior of fiber is prevented to prevent

the diffusion of dyes". However, they differ as to

whether the dye diffuses into thelpefiphéral surface of the

fiber or not. In the prior art technique, it is difficult for .

the cloth to be permeated or wetted in both the interior and

the peripheral sides of the fiber. Therefore, the inks do not

also épread in thé peripheral direction of the fiber. Due
15 to this difference in "the épreading in the peripheral
| direction of the fibef“, the prior art technique has .
provided a cloth failing to-satisfy'the coloring ability_i
and having poor tendency ﬁo strike-through. To the
' contrary, when the present invention is applied, the area
20 factor bécomes great, the coloring ability is enhancéd,-
and the tendency to strike-throﬁgh is.impréved because the‘
ink goes along the peripheral surface of the fiber to-thé:
back surfgcg. _ -
"On the other hand, when combared with the method of
25 fhe prior art technique that "a surfactant is contained iﬁ
fiber to absorb inks in the interior of the fiber by |

diffusion", this prior art technique can improve.the |
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tendency to strike-through, but does not achieve effective

absorption of light by dyes because the dyes penetrate
into the interior of the fiber, and hence can provide only
a cloth poor in coloring ability. To the contrary,
according to the present invention, no ink is absorbed in
the interior of the fiber, and so coloring ability is
improved.

As described ébove, the ink-jet printing cloths and
printing processes according to the present invention
permit the provision of bright prints excellent in drying -
property, free of bleeding and high in color depth and
image quality. ' ' |

Besides, the clotﬁs obtained by containing the water
repelient and thé hydrophilic agent by at least two clofh-
treating”steps can provide bright prints free of
b;eeding, high in color depth, good in tendency to strike-
through and high in image quality and grade, and are
excellent in ink-drying property upon printing, and hence
permit textile printing-free from ink'smearing.

While the présent invention has been describéd with
respecf to what is presently consideréd to bé the
preferred embodiments, it is to be'undefstoog that the
invention is not limited to the diséiosed embodiments.. To
the contraryﬂmthg invention is intended to cover various
modificationé‘&ﬁa?ééﬁi?gié§£7érranqements included within
the spiritfand écope Sf'the_appehded claims. The scope of

the following claims is to'be accorded . the broadest



