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NE-JET PRINTING CLOTH, INE-TET
PRINTIMNG PROCESS AND PRODUCTION
PROCESS OF PRINT

BACKGROUND OF THE INVENTION

1. Field of the Imoentmn

The present invention relaies 10 an iok-jet printing <loth,
an ink-pe1 prinfing process and a production peocss of &
]1I.'.|I'l.

L. Related Backpround #orl

Nesiles sercca prioting and tolkse printing, ink-jel pont-
ing has hercinfore bosn koown as a process ol prinfing on
elath formed of cotion, silk, pobyester or the like. This ink-jet
printing % codocted by means of an iok-jel printmg, appa-
ralus ablained by improving an image-forming apparans of
an iok-jel system for formmg images oo reeording media
such as plastics and recording paper so as ke be fitted for
textile prioting and the kmd of cloth 1o be used,

The izk-jel s¥stem is a pon-impact printing system, which *

cjects an mk or the like to direcily spphy the ink bo cloth or
ihe like and produces Wit gedss, Adextile printing appamis
cquipped with an mk-j1 sysiem printing, head permals

high-density printmg operatin ab high speed. The textile

prunling processes wsing o plale sach as 2 seecen o & design
roller ane wunfit for muli-kind small-quantity production,
whereas the ink-jel lextk printing process is 3 syslem
making no we of any plate, and permils malti-kind small-
quantity production in 2 shoet pered of e becagss data for

prindimg can be formed with ease by 2 bost syslem o e ke, -

The wsxie prinding spparatus of the nk-jel sysiem is
penerally equipped with a prioting means (printing bead})
mounled on 2 casgiage, 4 feeding means for feeding a eloth

and control meams for controlling these mears. The prinliog, .

head by which mé deoplets are ¢jected through a plaralivy of
gjection orifices & senally scanned o & direction (3 main
scanmng, dircetion) perpendicular io the feedng dircction (2
secomdary sGaomog direction) of the cloth, On the ofhber
hapd, ik cloth is iolermittently fed by a predetermined
lemgih af the ume peiotiog 5 sopped. According 10 Is
prinding process, ks are ejected on the cloth acoording 1o
prioting signals L condsct prioting. Therefors, the ink-jet
prioling process aliracts aftention as a pontmg emctbod
which 5 Jow in menming coet and silent. When a prioting
head in which & plarality of ink-cjecling moedes bas becn
aligred in the sceondary seanning direction iz nsed, printing
of & width comresponding o e oumBer of the nozzles can
e performed every time the printing bead 2 scanned onee
an the cleh.

In the case of color textile prinbiog, a color image is
formed by overlapping ok deoplets of plural colors ejecied
(o respective prinling beads. Lo general, color printing
reguires three of four printing beads and ik lanks corme-
sponcling #0 3 primary colors of yellow (Y), magenta (M)
and cyan {C) or 4 colors incheding black (1) 1n sddition to
these primary colors,

Kince such deviees are used, the techniques roquined of
ink-jet printing are greatly different from those of screen and
pedler printing, This is cavsed by such differences n sysiem
= the optimum value of viscosity of inks used in the ink-jet
printing i% greatly different from that of wextile printing inks
used in sereen printing or the hice and i= Jo, ink-jet printing
requires attention 1o relisbiliy such as clogpieg of 1bs bead,
ihe se-called additve color process, in which 2 fow inks of
different colers are shat oa the same pesition so x5 to avarlap
cach other, iz conducicd, and dors of inks ae very smalll
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Various imvesiigatons have thes been atempied as b
mesthods of msch mbk-pol prsticz. For example, Japancse
Paient Publication Mo, 63-3150 discloss o methoed in
which textils printing 5 cosducted on & cloth conlaining 2
waler-soluble polymer, 3 walersoluble salt and waler-
insoluble inorpante fine parteles, and Trpanese Patent Pub-
liestion Mo, 63-31593 disclosss a textile printiog mrcthod in
wlkich inks cach hawing a viscosity of 200 cF or lower and
a surface tenesiom of 30 10 70 dyadem ane used, and 2 clath
having a water repellency of S0 podnds o aoee &5 measirsd
in avmordancs warh JI5 L1079 is employed.

Sines the prior an printing methods described above ang
hased on inokine tbal the penetration of inks e the
interior of fiber is prevented o prevent the diffusion of dyes,
therehy improving coloring, the improvemenl o colorning is
pecognized o some exbenl. Howewer, tey iovolve problems
such as {1} il fakes a long Gime fo dry the inoks, (2) oo
sirike-through sccurs because the nks do ool spread, and (3}
am area factor beeomes small becmzse the mbos do mol Specad,
and 50 colonng abaliy = Lamited.

O ihe other hapd, for cxample, Japanese Paremt Appli-
cation Laid-Open Mo, 450287 discloses an mb-gt prinfing
cloth obiaioed by ncorparating 0L o 3% by weight of 4
surfactant imo a clodh formed of o bydrophilic fiber mateeal.
According to the eloth subjected 1o such a treatment, inks are
alorehed in the inerior al’ 1he Fher by diffosion, amd =0 tbe
wendeocy W sirike-through is enhanced. However, such a
cloih is unfavorable with respect Lo improvensst i coboring
ahilily because dyes penclrate into the interior of the fiter.

A5 described abowe, the prior art technigues have becn
able 1o satiefy individual performance characlensies
required of the ink-jet printing, process for oblaining cxcel-
Ient prinds fo some extent, bul have Do unable w satisly 2l
the pecformance characieristics at thes suoe Oeme,

SUMMARY OF THE INVENTION

Tt s therelore an object of the present imention 1o provide
an ink=jet printing clodh apd an ink-jet printing process,
which can provide bright prints excsllent in drying propeny,
free of bleeding and high i color depih, image quality and
grade, amd a production process of prints having cxoclicol in
propartics,

Tz abworve object can be achiceed by he proseal Evenion
deserabed below,

According 10 the present invention, then is thus provided
an ink-jef printing ckdh on which texile prinfing is coo-
cicied using an inksjel systeo, wherein the cloth contzins a
water repellent and a hydrophilic ageel 20 45 10 bawve 3
predetermined water repelizncy.

According o the peesent imvention, there s also provided
a provess for producing an ink-jol printiog, cloth on which
wxrile printing is conducied using an k-t system, which
comprises he seps of:

applying 2 waler repellent woa cloth;

dryimg the clotl; and

further applying a hydrophilic agent w e dey clotb,

According 10 the present mvention, thees 5 forther pro-
vided an ink-jel prioQng proocss COMPrsing cjecting, ks by
an jok-jet system o prind a oth, wheesin a cloth containing
a water repellent aml a hydrophilic sgent and having a
predetermined water repellency is wsed 25 sand clotb,

Acconding 1o (e present invention, there is sull further
provided a process for produciog a prast by applying inks io
a cloll uzsing an ink-jot system do print the clodh, odich
comiprines Ths stegs of!
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Tower alkylene glyeols such a5 ethylens glyeol, dicibylens
gy, iricthylene glyool and propylene glycol; Tower alkyl
others of alkyvleoe glycols, such a5 ethyleoc glyoo] methyl
{ethwl, propyl o bulyl) elber, dicthylene plyeol metbyl
{ethyl, propyvl or buivl) ether, meibyleos glyeol methyl
{ethyl, propyl or butyl) ether, propylene glyesl methyl
{ethyl, propyl or buiyl) ether, dipropylens plyeol methyl
(edbyl, propyl or butyl) cther aod iripropylene glycol methyl
(cttyl, peapyl oc buiyl) ethes; polyalkyleae glycols such ax
polyethylene glyeol and polypropylene glyeol and products
ohtained by modifving one or twn hydroxy] groups thereof,
typified by mope- or dialkyl cihers thereof; glycerol; and
thindiplyool. Most of ihem are ligquid, bul 1base having 4
high molecular weight may be solid, Hewever, their cffect i
ool different from that of the houad,

The water-soluble suhstance having a bydrophilic groop
is preferably applied in an amount of (U to S0% by weight
hased on the cloth If the amount exceeds S0% by woeight,
change m case of welting con oo leogesr e browght about,
and such a great amount is oot prefered from the viewpodnt
ol econocny. On the ofher hand, af 1 amount is less than
0015 by weight, the effect of such an agen is oot suffi-
caemly exhibiied

The prefersble ranges of the waler repellent and hydro-

philic apent 1o be added 1o the cloth are as described above. <

Towever, a ratio beiween the amounts of tlse Agends o ba
sdded is important. With respect 1o this ratis, the amounts of
tbe water repellent and hasdrophilic spent are prelerably
defermined in such 4 manmer that the water repellcocy of the
eesulting cloth is less than S0 poins,

The cloth accordiog to the present imnention coslaics the
abwrve-described substances for the parpose of afusting its
water epellency, bl may alse contain compounds other
than thess substances. Examples of the compounds usable

include waler-sobable inorganic salls, ures, catalysis, alkalis, -

seids, antireductants, antksdants, level dyeing ageols, deep
dyeing agenis, carmicrs, reducing agenls, oxidizing agents
arkl meelal soms.

As compounds effective in prevention of bleeding and
improvement of colormg ability, may be mentionud waler-
sludtrde incpranic salts. Lxamples of water-oluble inprganwe
sahs preferably nsed inchude alkali metal salts such as NaCl,
Ma.50,, KO apd CHLCOOMa, and alkslioe carb metal
salis such as Call, and MpCl,.

Urea 15 also very effective in presecting blesdiog and
improving coloring ability. In particalar, s combined use
with the waler-solable inorganic salt bas 2 syoeegistic «fect
and 15 lenos preferred,

As g methed of contzining the abowe-deseribed ach-
stances in the cloth, any method such as packling, spraying,
dipping, prnting or mk-jel may be weed.

A cloth may be impregnated will a Treating Touid con-
taiping the water repelbent and hydrophilic agend. However,
when a cloth is impregnated with 2 treating liquid eontaining
the water repellent =0 35 to make the cloth resstant o
peneiration by inks, and then dricd, followed by application
of the hydrophilic agent for improving the welting propeny,
the treating lquid for improving the wellmg, propeny does
nol pepetrate the intesior of the fiber becanse the liber is
impregasted with the water repellent, and =0 the ireating
ligquid adberes caly o bs peripherzl surface ol he fber
Therefare, the welling property of the pedpberal orface of
the fiker i improved. As 3 metbod ol determuomg the
welling property whers it B different for the interior of fiber
transil s [or the perpheral sarfroe of the fiber, a3 deseribed
abowve, soch a differsnce cam be confimmed by conducting
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ink-jel prioticg o a cloth, observing 3 lber section of the
resaliing print b distmguish & differcoce in the concentra-
tion of 2 fxed dye betwsen the peripberal surface and 1he
ipterior in the fiber sction. More specifically, if the con-
centratin of the fixed dye on the peripheral susface side af
the fiber in the [Hber sioectore is higher than thal oo the
intzrior sids of the Obsr, it con be sail thal the welliog
preperty of the peripheral surface of the fber is higher than
thai of the interior of the e On the oiber hand, if there is
little dilference in the copoeniration of the fxed dys berween
the peripleral susface and the interior of 1he Bber, i cin be
zaid that thers is no deffesence i the wetting properly as
well,

Afer conducting the salmcoi as described shoeo, Lhe
thus-ireated cloah s finally dricd and opticoally ool mid
simes [eedable into an ink-jet apparaies, thessby providing
the=e cul pieces a5 ink-jel prinding clodbe.

Mo partieslar limiation is imposed oo 1extilk prioting inks
used for the ink-jet printing chdbs acoosding 1o the presont
imvention, Howsver, when the cloth is foemsed of & material
snch a5 cobion or sk, ink-jet texiile printing inks congposed
of & reactive dye and an agueous medium are preferably
used, When 1be cloth is formed of 3 material such 5= oylon,
woal, silk of raven, ink-jer textile printing mks composed of
an acid or divect dye and an sgueows medivm are preferebly
used. Beesides, when the choth 1 formed of 3 polyester
malerial, ink-jet exile printing inks composcd of a disperse
dye and 2n aquecus medium are preferably nsed.

Az specific preferable examples of these dyes, may be
mentioned the following dyes. The reactive dyes imclude O,
Reaclive Yellow 2 15, 57, 42, 76, 95, 168 amd 175 CL
Reactive Bed 210, 22, 24, 3345, 111, 112, 114, 180, Z15,
76, 228 and 235; C.1 Reactive Bloc 15, 19, 21, 38, 49, 72,
77, 178, 203, 220, 230 and 235, C.1. Beactive Ovange 5, 12,
13, 35 and 95: C.1, Reactive Brown T, 11, 33, 37 and 46; C1.
Reactive Groen § and 19; C1. Resctive Violst 2, 6 and 22;
1. Beactive Blagk 5, &, 31 and 3% and ibe like.

The &cid and direct dyes include C.0 Acid Yelloar 1, 7, 11,
17, 23, 25, 36, 38, 49, 72, 110 apd 127; 1. Acid Red 1, 27,
35, 37, 57, 114, 138, 254, 257 and 274; CL Ackd Blue 7, 9,
B2, /3, 90, 112 and 185; C.L Aced Black 26, 107, 14 and
155 CL Acid Oranpe 56, 67 and 149; C.1 Direct Yellow 12,
A4, 50, Ba, 1046 and 147 C1. Threct Bed 79 and 80 C1L
TiErect Blue 86, 106, 18% and 199; C.L MHeeet Black 17, 19,
22 51, 154, 168 and 173; C.1 Direct Oranpe 26 and 3%; and
ihe: like.

The disperse dyes include C.I Disperse Yellow 3, 5,7, 33,
42 (30, G4, T9, 104, 160, 163 and 237 C1. Disperse Red 1,
), 135, 145, 146 and 191 CL Disperse Bluwe 56, o, 735,
143, 158, 198, 354, 365 and 364; CI. Disperse Black 1 amd
1y 1. Disperse Orange 30 and 73, Teraprind Red 30GH
Taqueid and Teraprint Bk 208 and the like.

The amound (in terms of solwds) of 1hese dyes to be wed
is preferably within a moge of fom 1 e 3% by weight
hascd om the total weight of the ok,

Az a waker-soluhle solvent used sopether with the dyes,
there may be wsad any water-soluble sobvent generally used
m mk-pet inks, Preferable examples thereof inclode Jower
alkylens ghyools such as clbylens ghyool, diethylens glycol,
rtbivlens glycol and propylene glycel; lower alkyl sthers
of alkylene glycols, ssch & ethylene ghyool metlyl {cihyl,
propyl or butvl} etber, diethylene ghyool metbyl (eibyl,
propyl or buryl} ether, imeihplene glyool owclbyl (eabyl,
propyl o butyl) ether, propylene ghyoal metbyl (e,
propyl o buryl) aher, dipropylene ghycol melby] {sthyl.
preqyl or balyl) ctber and tripropyicne glyonl methyl (sthyl,
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printing, apents used in the printing heads in the respecinve
sels may be the same or different from cach athee sccording,
i the mage infended 10 be poamed, and the like. Fartler
printing may be made again by the privting heads of the
second sol oo a region prioked by man seanning of e
prinfing heads of the first sel (ilber conplemeniary
thirming-out printing or overdap printing may be conducted
by the respective sets of the printing hesds). Furthermare, 2
printing region may be alloned to cach sel to perfoam
high-speed printing. Besices, the mumber of ses of 1he
prirting heads i not limited w0 two and may also be defined
as o or more fhan e

[n these drawings, mk-jet heads, for example, buble jt
heads proposed by Canon Ioc., cach having 2 beabiog
clement which generates thermal cocrgy causing film bl
ing o iok as cnergy vsed for cjecting, e ink, e wsed 2= the
printing heads 1100. Each of the prmting heads & used in a
=tate lsat ink ejection orifices as the printing agent-applying
elements bave heen dispreed dowewrand toward 1be cloth 1
substantially hormeeatally comveyed by the convoyance sec-
fion LM, thershy ironing oud the differcace in waler bead
hetwesn the individual gection orificss and beoce making
ejection condilions uniform o permil both formation of
gond images and even purging eperation for all the gjection
arifices.

A fexible cable 110 is conpected o cach of the printing
beads LLNY in such & maoner that it follews e movement
of 1l carriage OO, 20 thal various signak such as drive
sipnals and state signals for the bead are tramdfesred between

ihe head and coatsol means pot illustrated. Inks are fed from 3

an ink-feeding system 1130, in which respective inks of
different cnloms are conlained, o lhe printing heads 100
throwgh fexibls pobes 1120

FIG. 3 is 3 perspective view typically flustraling the
ink-feeding systern i this embodimeat. The ink-feeding
gvstem 1130 is composed of two lines. More specilically, in
the first line, first ick-fooding ubes 1120 respectvely con-
mecied 1o the first 501 of ink-ssorape tanks 1131 e connected
to 3 head jnint 1150 through the fexibie rube 1110. In the
secomd line, similarly, second mi-feeding tobes 1121 nespec-
tively conpected 1o he second set of ink-storene tanks 1132
are connsetsad 1o the head jomi 1150 through the foxible b
(RIS

Each ink-feeding tube 1120 or 1121 forms a cireulation
path compased of an outwand mk-fecding tbe 12 or
1121 and an inwsrd mk-feeding tobe 11206 or 11214

The ink-storege tanks 1131 2nd 1132 cach hirve a pressans
pump pot illestrated. The ink in the tank 1131 or 1132 is
pressurized by this pressure pump so 25 to pass trough the
oatward ink-feeding tobe 11202 or 1121 as dllustrated in
FIG. 3, circulate theough the printng bead 11080 and then
pass through he inward iok-focdmg fube 11206 or 11216,
therehy relurning b0 ihe ink-storapes tank 1131 or 1132,

Biy this pressure pump, it is possible to recharge the mks
inin the ink-feectimgz tbes 1120 2nd 1121 and 250 10 condmct
1 purging operation of the bead by circulating the ink
throngh the head and discharging a fraction of this ink out
of noedes intbe bead, The ink-siorage taoks 1131 and 1132
may be provided respeetively by o number corresponding ta
the mumber of e printing spents of defferent colors, therely
permitiing color protng,

The oumber of e mk-siorape tanks o cach se may be
saitably selecied according 0 &0 image intcoded 10 b
[uemed on the clath 1, ancd the like, For examgple, thres tanks
for yellow (T, magenia (M} and cyan () colors, or 1be
three primary coloes for printing, or four lanks with & tank

15
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for & black [ Bk} eodor added to these tanks may be provided,
Alterpatively, tanks for special colors (metalbe oolors such
5 pold and sdver, and bright red, Blue, i), which are
impossible or dificult 1 be expressed by the three primary
colors, may be weed 1o place of or in addition o e shove
tasks. Further, 3 plarality of tanks may be uwsed acconding o
the cobor depth even if printing agens used have 1he same
calars a5 each oiber

The head joint 1150 is compesed of & bead joint 1151 for
the first set indicated by a foll Line, 2 bead joint 1152 for the
second sef indicated by a broken line and 2 joint cosver LLo.

The ennstitution of i head used in the dxove-described
apparates will heremafier be described schematically with
reference 10 FlG, 4

FIG. 4 iz 2 soctional perspective view schematcally
illustrating, the of ap mE-je1 head o be mousicd o the
imk-jer pristing appamtus wsed in the present imeention.

Io this deawing, the priolims head is construcled by
overlapping a wp plaie 71 and 2 bass plate T2, The fop plate
71 has a phirality of grooves 73, which are to define nozzles
passing an ink therethrough, a groove 74, which i to define
2 commoen liquid chamber commupicsting with these
grooves, and a feed opening 75 loe feeding the ink to te
comman Houid elamber. On the other hand, b hase plate
72 ipcledes elecimthermal comveriers T corrasponding, o
the individual nozles apd clectrodes T7 oo supplying
electric power 1o the electrothermal converters 76,
respectively, said electrothermal converers and elecirodes
being formed integrally by a film-forming technique. Ejec-
tion openings (orilices) 78 through which the ink = ejocted
are defmed by overlapping the wp plate TE and the base plas
T2 as deserabed above,

Here. the process of forming ink droglets by the hubble jet
systemn, which s carried out by the shove-deseribed printing
hesad, will b deseribed simply.

When a healing, cesgstor (bester) resches a prodetermined
temperature, snch a filmy bubble s covers a boalor surface
is firsl formed. The internal pressurc of this bubhle is very
high, and 5o an ink within a nozzle is forced out. The nk is
mioved toward the owiside of the nozxle and the intenor of
the common bouid chamber by inertia force by this forcing
ol Wken the movemsnt of 1he wk s facilitated, the movaes
speed of the ink within the nowde becomes slow because the
internal pressuse of the bubble tums negative pressare, and
o path resistance alo arises in addition. Smec the ink
portion o ot of the ejection opening {orifice) is faster
in moving spocd than the ink within e ooele, i s
constricted by 1be balance among meeiis force, Aow patb
praistance, shrinkage of the bubble and surface wesion of the
ink, wherchy the ink portion is separated inio a droplet. At
the =ame time &5 the shrinkage of 1be bubble, the ink is =l
1o the ouezle from the commaon ligusd chamber by capillary
foros 1o wail for the next pulse.

As described above, the printing bead (hereinafter may be
refierred 10 &5 an ink-jer head), In which the electrothermal
converier i used 45 an eooroy-geoerating means (beremaficr
may be referred 10 as an energy-goncrating clement]), can
geperate 2 hubhle in 1he ink within 1he fiow path in ooe-io-
ane eorrespondence in accordance with a driving elecirical
pulse sipnal amd also mmediately and approprisicly canse
the growihishrinkage of te bubble, and 5o the gjecton of
ink droplets can be achieved with excellem responsiveocss
in partscular, The printing bead 15 advantageons in thal i can
alse be made compact with ease, mezits of 1 weehniques and
macrn processing 1echniques in the recont semiconducior
[ielel, which are remarkable for advances in technigque and
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TABLE l-coniimued

14

Pretrcaimars
loth Apert [ooc. in aq. soltion (%] Ink

wonar
epelieecy 00 blensling  depik propony

Resishipoe Codor Dnving

Ma. 500, 2], urca [4]. Ma00 [2]

Fx 6 Byhaa Wabar sepelleal § | 3], Surlbciant 1 [1]  Acid
Ex 7 Myos Wi sepellest 3 [5], Swrfhcdtant L ([1] A
Fr. &  Myoa Wister mepedicer 1 [3) Surfactzat 3 [1}  Acid
M 50y [4]
Ex %  Hyon Water repalient 2 1] Surfeses 1 1L Axid
M 80, [£]
Fx 10 Pooyoster  Wales sepellem 2 3], Hysrophilic Cisperse
sebetanes 1[5]
Ex 11  Puolyeges  Wosar repelleat 2 [3). Sorfeciani 1 [1]  Beqese
Br 12 Polyodes  Weer sopeliest 2 [3], Sweimar 2 [1]  Exepens

(=N ==
]
o
e

=
]
»

[H] A A
o A A L
] A A A

Werler repedlent 1: Pargiem S5 (irade sane, poratfinic sofimsing wale: repelient, prodnct nf Oham Fasiginm Chemical Ca.,

Lz ]

Watrr epellenl 2 Teboan -1 (imde mame, Deodss-coalpining ivpe waber nopelicad, prosdud ol Ippoahs CHl Infustnes Oo,

L.}

Seafactant 1: Molges B (ade mame, asaineic surfaching, produst of Del-icki Kngyo Seipko o, Lod)
Surisciant 25 Momed] 5% (Lrde nema, sinsic nnfictisl, peodud of Thi-ich Eagyo Seayu Do, Lid.)

Hyceophilic subsaace 1; Trcikyloe glyood baiyl e

TABLE 2
Pretreteesl Wadcr Respmipoe  Oalor  Drwing
Cloth Agea [coac in ag, schiion (%)) I repellescy o bleading  depth properny
Coeg. Covioa B0, (2] Heaciive 0 o C A
?\‘:-u':l?. Colton. Wl repelleoe 111 00, [2] Reaciive T A C o
{I{.:-;u'l?p. Colizn Waler pepallem 2 [1], Mao, [2) Reactivg o0 A [ [
11:;:.. Coiion Fipdeephilic subasang 1 (5] Ma £y, [2]  Resctiv a C 0 A
E:;. Comem Surfactsst 1 [1] MO0 (3] Readlive 0 c C A
E‘m:ip. Cofios Sufucmer 3 |17 M 00, [2] Haurtive [ £ [= A
:'j::usp. Nyl Spfactann 1 [1] Aucid G c ] A
{Iiin':?p. Mylon Hydhapshilic sutsizans 1 ]3] Acid o C o A
E:.ual thlon Whoer repedient 1[1] Acid k1] A C C
::n; Polyester  Surfacizet 11] THrpene 0 Z C A
T 1
Eﬂ;—'nlp:. Polyexicr  Hydroplelic substans 1 [5] Casperes o L B A

Whater repellest 1 Fecapiom 55 (e miese, proallings sofiening waler repelieet, product of Qbam Pasagiim Chemical Ca,

1A
La)

+ ; e - :
Wty sepelleal 20 eboan F-1 (irale seme, Huorine-comainig Lype welss s=paliam, pocduct af Tppacks Ol laderiries Go,

Surfactser - Nodgea FIC {irade misne, peaioaic serfactant, prodect of Dai-icai Kopys Seiyaky Co. L),
Sorfacant 1= Meseall W [imde name, anismic s, produd of Tai-cbl Kogyo Ssivake Co., Tad).

Hydeophilic substanes: 1= Trietiylees ghvool butyl sther.

As apparcat from Tables 1 and 2. all the prints according o

1 Examples 1 to 12 were free of bleoding, high in color
depth and also excellent in drying property. la particular, the
cloth with ure and inerganic =ls added thaeio deseribed
in Example 5 was cxccllent in resistance Lo bleeding and
colormyg ability, whereas the eloths according 1o Compara-

tive Bxamples 1 i 11 pave onfavorable resalis such as low o

colae depth, poor drying property andior the Like.

Examples 13 1o 27 and Comparalnae
Examples 12 w0 19

Prints were produced in the same manner as in Examples &3

1 10 12 exucept that the lolbowimg fabrics were nsed a8 mb-jet
printing, cloths.

Using 2 1007 conon broadeloth (mercerizsd product), a
1006 nylon taffera fabric and a 100% podyesicr crepe de
Chine, prefreaiments 1 using Gheir correspondimg ageods
shown in Tables 3 and 4 were conducted by the padding
process, The thus-pretreated [abrics were then squeead o oa
pickup of 70% hy 2 mangle and dried at a drymg tempera-
pore af 1207 . for 2 mioutes, The thus-Treated fabrics were
further subjected o pretreatments 2 using their correspansd-
ing: agents shean in Tables 3 and 4 ware conducted similarly
hy the paddins process. The thus-pretreated fabrcs wers
e squeezed 10 2 pickup of 705 by a mangle and dried at
2 dryimg pempesature of 1207 C for 2 minates, Besides b
formulations aceording o the cxamples 35 the prelreatnsssl
Frrmulations, teatment formulations aeeordieg 1 the com-
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TABLE 4-continued
Perircatment 1 Precsealsienl 2
Agertioanc. in Coml, Apedrieens 8 Dot Srike- Thwng Dye  Wetr

b s enln (9 gk ag. =oln. (%) Angle Ink Rleedng OD  tkeagh  peop. Thgr  wpedl
B 26 Polyessar  Water repll %1 G Swihsiea 151 5 IHepaies A A A A A n
F 37  Polyesier  Wilrr-salkshle palymer 12 & Swilacien L1 = Crpsa s s i .Y F M il

TARLE 5
Prircalmet 1 Praircaimant
Agraliain, in i = Cool Suike- Drying  Dye Walm

Clath g sola [F) maghe aq, wln (%) Angle Ik Desding ©OD thronpk  prop Do sepell
Comgy,  Crion Wy AT0HTT S PaL coaduched e Rractne [ B A I:" a
Exz 12
Comp.  Collun Waler repeil. 100, G ot comdudicd —_ Reiective A I L& | B ]
Bx. 11 M D0 T
Comp. Celion Water gepell. 11 G Waler ropell 11, Lt} Roetive A 1] L i E T
1. 14 Na 002 W
Comp.  Uodnan Sorinctant 171, Z Mo coetected = Hective L= LS B A L l
Fx. 15 a2
Comp.  Myloe Weaar mepell, 171 i Mol condosed Agid A c C I3 L}
Ex 16
Comp.  Nylon Surfaciaal 171 5 N oonducicd —_ A LS C u A i 1
Ex 17
Comp.  Folyeser  Waler regell 1L o Mol conducid — Dispene A B [ - H B
Ex 24
Comp, Felyemer  Sosfaomo 171 5 Dot pomcded - D C T [ A C o]
e 1%
{Moee) between the interioe and peripheral surface thereol as

Water repelleat 12 Sumifuoil EM3 1 (Irade name, Buorine-
contaming type water repellent, product of Sumitoas
Chemical Co, Tad)

Waler repellcet 20 TAWEILCWED (Irade pame, salicons
iype water repellent, product of Toshibe Silicooe Co.,
L)

Waler repellent 3: Paraguard 5197 (irnde name, reactive
fluororesin type waer epellent, product of Ohara
Paraginm Chemical Co., Lid).

Surfactant 1: Moipen HOC (wrade pame, nonicnic
surfacianl, prodect of Dai-ichi Keogyo Seiyaka Co.,
Lad.).

Surfaciant I Meocall SW (wrade name, anionic surfactand,
product of Dai-ichi Keogyo Sayaku Co., Lid.)

Surfactaml 3 Migrepirl GWL (trade name, nofwo
surfaciant, product of Senka EE).

Waler-soluble pobymer 1; Carboxymethylecllulose.

Cationic substances 1= Sanfix PRC (rade name, polyamine
iype, product of Sanys Chemicsl Indusiies, Lid ).

As apparent from Tables 3 1o 5, all the priots according, bo
Examples 13 o 27 were free of bleeding, high in color depth
on the froot sarfaces aod cxoullent m eedsney fo strike-
theouph and drving property, whersas the cloths sceording o
Comparative Examples 12 w0 19 could oot satisfy all the
perfurmanc: properiies at the same time.

[ the prior art, it has been said that coloring #hility and
resistance b blevdizp, and fesdency to sirike-lbrough are
contradictory properties, sod benos difficult w satisfy af the
same time. FHowevar, according 1o the preseoi invention, i
bz heen presible to satsly all propertics of coloring shility,
resistance 1o blssding, sendency o stride-lhrosgh and ink-
drying propery at ths sume tme by causing the permeshilicy
or welting, propeny fo ioks of the liber stroeture o differ

35

described above, In the presenl mveotion, te terms “per-
meabiliy™ apd “wetting property” ane used as subarantial
synonyms. Hewever, 1hey are sometimes uscd cach in ils
proper way lor case of wedesstandiog, The term “penpheral
surlace™ means fiber surfacs, ie., an outer peripbery m
section of 2 fiker. For example, if 4 Gker strwctare is made
resistanl ke weling (Aiffiouln 1w bs permested) by an ink on
the intersoe sxde theeeof and, casy to be wetted (easy 1o be
prrmcated) by the ink on the periphery side thereof Lk ibe
present ovention, the ink impacted oo te cloth by iok-jes
printing can easily spread 1o the peripheral direcion of the
libeer, bl 15 not casily absorhed in the itesior (lhickogss)
direction. In such 2 case, the ik diffiuses into the peripheral
surface of the fitber and i< sloost nol present in the mberior
therend, Such a =lale 15 wqual, 2= o the prevention of the
dilfizaon imio the ioterior, to the meltbl 10 the preoe &l
technigue that “the peostration of mks indo the inferior of
fiher iz prevented to prevent the diffusion of dyes”.
However, they differ 2= to whether the dye diffuses inio il
peripheral surface of the fiber or oed. In the prior arl
iechmigues, il is diffieult for the cloth @ be permezted or
welbed m ot the misnor amd the peripheral sides of b
fiber. Therefore, the ioks do pot abso spresd in the peripheral
direction ol the fiber, Due ioihis difference in*ibe spreading
in the peripheral dmection of the lber®, ibe prior 2rt tech-
gigque has provided a cloth failing 1o sasfy the colosing
ahility and having poor wewdency i sinke-rough, To the
contrary, when the pressot imvention & zpplied, the ancs
factor becomes great, the coloning abiity 15 cohanced, and
the tendency W strke-throuph & improved becanse the mk
goes along the peripheral surface of the fiber to the back
sarfac:.

On the odber hand, when comparned with the methed of the
prior arl lechmegue that “s surfaciant is contained in libes 1o
abmorh inkes m the interior of the Gher by diffusion”, thes praoe
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26. The process according fo claim 24, wherem a cloth
having 2 waler repellency ks than 50 marks in tenms of the
water repellency preseribed by the waler repellancy w1 with
a spray method deserabad o 15 L1092 is wed,

27. The process secording to claim 24, wherein (e waler
repellent i any of paraffinic apd fuorme-costaining 1vps
waser repellenis.

M The process aceording w claim 24, wherein the waber
repeliant is applied in an ameaot of G005 10 40% by weighs
based om the cloth.

20, The proccss accopding io claim 24, whercin the
bopdrophilse agenl 1= appled o an amoand of (LT 1o S0 by
wu:ighl hased on the eloth.

22
M. Tl proosss scconding e claim 24, wherein the clh
contaims 21 Jeast cme of 3 wawer-coluble inorganic salt and

urea,
31, The mk-p1 printieg cloth according to claim I,

= whezein the waer repellent is any of paraffinic and fluorine-

confaining fype water repellents.

32 An nk-jet prioting ckoth on which printing is con-
ducied using an ink-jot system, wherein the cloth contains a
water repellenr and 2 bydrophilic agend which tends bo make

10 an ink spread laterally on the ckh amd the cloth has a

precetermined waler repellency.
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