| 8 NOVEMBER 2004 FI BROUS NONWOVEN SHEET PRI NTED W TH A VEN PATTERN USI NG
ELECTROPHOTOGRAPHI C PROCESS This invention relates to a fibrous nonwoven
sheet 5 printed with a givers pattern using an el ectrophot ographic
process. Japanese Patent Application Publication No. $2000ER60FR 2descri bes a
body fluid absorbent wearing article.ijncluding a sheet nenber printed with
a pattern being visible fromthe 10 outside using an ink j G. process. The
article disclosed in this Poblication requires no stereotyped roll as
gravure or flexography requires and allows the sheet nenber Lc be quickly
printed WFTIBRZAIS OUEVPAYERr ASFAY RRANTREMWITH &G PFENt BATTaRs0 U N®d i nk
jet process. 15 The ink jot process has conventionally used a

super-penetrant |iquid Elkdrresderckerawoid ppaeAsapl e color bl eeding
with respect to the sheet nenber. The Publication describes an exanple of

t he sheet nen-der used as the conponent of the wearing article, which is
formed with 20 a plurality of thernoplastic synthetic resin fibers and
printed with a pattern usigg the ink%ﬂ;’ progegs. However, if the
super - penet rant* ThR E8VGBEASt FELAHE SmayP plr AbREBYEh& I GOV et F%br i ¢
through its surface and spread therein until -2

printed wilth a ziven pattern using an elecirophotographic

BEroce=s.

Japanese Patent Application Publication ¥No. 2000-266n
descrikbes a boay fluid absorbent wearing article including
a sheet menmber printed with a pattern being visible from the

10 out=ide vsirg an ink jeb srocess. The article disclosed 1o
this Publication raquires no sterectyped rell as gravure or
fiexography requires and allows the sheel membars Lo be guickly
orinted with varicus pattarns by a printer or a plotter using
a so-~called irk jel process.

15 The ink Jet process has convertionally used 2
super—-penstrart ligaid ink in order te avelid undesirable
color blesding with respect to the sheet nmember. The
Publication descrikbes an example of the sheet menoer used as
the corpenent of the wearing articie, wnich is Zormed with

20 a pluralizy cf thermoplastic syntheitic resin fibers and
printed with a patiern usirg the ink jet process. However,

if the super-peretrant inx is used, the ink way permeate the

nonwowen fabric through its surface and soread thersin until




O NO V L' MBLR 2004 the pattern is made indistinct due to bl eeding of the
ink and the color tone of the pat tern is varied due tc mngling of the
ink. 51t is an of this invention to provide a fibrous= nonwven sheet
printed wwth a pattern adapted to maintain its distigngthwesszspbghantially
W t hout variation in its color -one._sAccording to this invention, there,
is provided a 10 fibrous nonwoven sheet printed with a given pattern using
an el ectraphot ographJc process conprising the steps of photocond actively
formng an electrostatic latent imge or a photosensitive body,

el ectr ost ah&cgd t ye gdeposintilagi ¢oi ot eflct tonet o shaegedqfiheregr ahrRsin®r the
electrostatic latent inmage 15 to convert The electrostatic latent inage to

The corregpopding vhgkbke tﬁ@ggaéegrﬁrfﬁ%gﬂé&@a&@%&/lﬁm fi.ﬁ%f@ﬂe onto a
surface of the fibrous nonwoven sheet. The inprovenent accotding to this
invention.{.in. that the fibrous nonwoven sheet is a plurality of
t her nopl astic 0 syn-hetic resin fibers and having a given thickness, the
toner has an outer |ayer slightly perneating the fibrous ronwven sheet
through its surface and deposited around fibers lying in a vicinity of the
surface of the fibrous nonwoven sheet 3 NOVEMBER 2004

5 It L5 &n cbhiect of this inventicn to provice a fibrous

nonwovan sheet printed witn a pattern adapted to maintain 145
cistinctress substantially without variaticn in its color
TCne.
Accordirg te this dnvention, there is pravided a
10 fibrous nonwoven sheet printed with a given pattern using an
electrophotegraphic  process comprising  the steps  of
photocondactively forming ar electrostatisz atent image o
a phstosensitive body, electrostatically depositirg colored
toner {charged fine grains) on the electrosta-ic latent image
15 te convert the electrostatic  Iaten:  iwmage to  the
corresponding visibkle image and transferring the wvisikle
image cnto & surfsce of the fikrous nonwoven sheet.
The improvenent according to this irvenltior iz in that
the fibrous nconwoven sheet is a plurality of thermeplaslic
20 synthetic resin fibers and ngving a given thickness, Lhe Loner
has an cubter —ayer slightly perweating the fibrous ronweowven

shaet Through its surfzce and deposzited around fibers lying

in a vicinity of the surfzce of the fibreous nonwoven sheet




and an inner |ayer deposited around fibers imedi ately wunderlying the
surface and respective pairs of ~adjacent portions of the toner being not
m ngl ed toget her and present on Lhe fibrous nonwoven sheet in the form of

a plurality of 5 independent dots. According to one pxeha/Nagrenpad ment
of this invention, the outer- |ayer has a thickness dinension in a range

of 1 -- 100m The outer |ayer exposed on the surface of the fibrous 10
nonwoven sheet has a surface area in a range of 1C - 1.00}im Ac cording to
sti 11 another preferred enbodiment cf this invention, a thickness

di mensi onaof tde tomer | hefaisi vierofsitehe orotefl l@yersandmbhbeihpaeyr |ayer
is 10.un or larger and less tKan a thickness of the fibrous nonwoven sheet

itsel f. lonAecordingg 410s f unthercanpther. preferyed eghadinent jof  fhis
i nvention, the shegf nenbe# as ﬁsed as %fﬁTeasﬁ'ap ??%ufgfih%e?%?%as

backshee-t i.p;di.sp d | ui absor bent . wearing article conprising a
i qui d--pei?v?ég’% ‘?ESQ egeét%%%alkd F.gqﬁ?afi%%ﬁﬁ SIS BAEEs HBE PRRAEEAL 20

| i quid-c gorEen-;core di sposed between the top- and backsheet.s. F.ig. 1
is a persféctife VPEMBIN@ " OTHE Tt ol WwiFed oghesf 4 8L WNOREMRER 2004

according to this invention;
independent dets,

ﬁc:ordingtocﬂﬁ&preferrajembodimEﬁtcxfthisjnvention,

the outer layer has a thickness dimension in a rarge o 1 ~
100pm,

The outer layer expesed on the surface of <he fibrous

1 nonwoven sheet h&s z surface aresa ir a range of 10 ~ 100um.

Aocording To still arother preferred embociment of this
inventicn, a thiskness dimension of the toner inclugive of
the cuter layer and the inner layer is 10um or larger and less
tanazn & thickness of the fibrous nonwoven shest itsel=s,

15 According teo further another preferred embodimant of
this invention, thne sheet member is used as at least =
liguid-impervious backsheet in  disposable body fluid
absorbent wearing article comprising a ligquid-pervious
topsheet, zaid liguid-irpervious kacksheet and a

20 liquid-abscrbent core disposed between the top—  and

backsheets.

Fig. 1 is a perspective view of a fibrous rorwoven sheet




Fig.2 is a fragnentary perspective view show ng a part of the fibrous
nonwoven sheet of Fig. 1 in an enlarged scale; Fig. 3 is a sectional view
taken along aline A _n 5 Fig. 2; Fig. 4 is a diagramillustrating an
exanpl e of el ectrophotographic printing process; Fi g NBWEVBEREMRECtI Ve
view of a disposabl e diaper using a f4brous nor_wotren sheen printed w 7h
a pattern; and 10 Fig. 6 is a perspective view of a pee.: aoe using a

fi brous nonwoven sheet printed with the pattern. Details of a fibrous
nonwoven sheet according to this invention will be nore fully understood
fromt he éeseridprizon=15hgisvenviherewnder wTlith reference to the acconpanyi ng
drawi n.gs . Fig. i -.s a pers ecti_ve view of a sheet nenber- 1, Fig. 2
is a fragmentary:perspa gt vayvd vk SPQWRG & -RR%Lt voky a{dy S QUS, -ponwoven
sheet (fabric) I of Fig. 1 in an enlarged scale and Fig. 3 .1s a sectional
vi ew t akepral png &, d.ne Ao 0.FLg. . 20.2. The fibrous nonwoven sheet. 1
is printegfm}?ﬁggqggfgéfﬁn"§J%§ bfg%grf gjéf ?nﬂ?&fﬁ&grﬁyﬁﬁgpg?f ‘apped
candy balls) using %hgqso-caLLed_elect r.ophotograp7ic prir_Lir:g process
as will be destrfbed tbre 33 det'dill §1e¥hEapatt@rw3 4 o idet Fned?-B 9
NOVEMBER 2004 by toner 4 deposited on the fAvous nonwoven sheet. The
fibrc~.q¥h8awéven sheet | conprises a fibrous

Fig. 4 is a diagram illustrating ar exzmple of
electrophotographic printing process;

Fig., 5 is a perspective view of a disposakle diaper

using a fibrouas rorwowen sheet printed wizth a pattern; ard

10 F2g. & is & perspective view of a packaoe using a fibrous

nonwoven sheet printed with the pattern.

Details of a fibrovs ncawoven sheet accardirg to this

inventicn will oe more fuily understoed fror the description

15 given hereunder with reference to the accompanying drawings.
Tig. 1 s a perspective view of a3 sheet member 1, Fig.

2 is a fragnentary perspective view showing a part of & Fibrous
acnweven sheet [Zabric) 1 of Fig. 1 in an enlarged scale and
Fig. 3 is & sectionzl view taken zlcng a line A - 2 in Fig.

20 2. The fikrous nonwoven sheet 1 is printed with a pattern
3 (& pluraiity of individually paper-wrapped candy balls)

using the so-called electrophotographic prictirg process as

will be descriped nore in details, The pattern 3 is de®ined




nonwoven fabric 2 fornmed with a plurality of thernoplastic synthetic resin
fi bers and having a predeterm ned thickness 5 The T-tonwoven fabric: 2 may
be selected fromthose made by ~~pur |ace- d-id needl e punch-processes in
whi ch the conponent fibers are nmechanically entangl edjaggrimegeqonpde by
nalt blown-, thermal bond-, spun bond-, chem cal bond- and air

t hr ough- pnocessos in which thn conponent fibers are hot 10 wel ded or bondad
by neans of adhesive together an pnion of entarglenent. It is also

possi ble to use conposite a nonwoven fabric consisting of a nelt bl own
nonwoven bnbrioasha¥i dgprashtga omatee- feskstancenand=twenhtayers of a spun
bond nonwoven fabric 15 having high 3trength and flexibility sandw chi ng

the melt bl ownrnenwayen fabhLGyoFORP UL fiberypf. the; ngnvxﬂvrgmaabri c may
be selected froma group including polyolefine-, poiyener- an

poLyam de:based fiber5. an ol.yelhyl ei ne/ pol yprcpyl en~ 20 .,
poIyethyI%ﬁ§76gT§e§$%rlgogeggﬂé%#hyTg%é: ﬁléﬁﬂ%%jfénﬁﬁeﬁﬂﬁPlﬁahlc

side-by-slde-t Pe1gpnjugaged fiber. T4e honwoven fahfic %_ts preferably
surf ace tTfé%FI%%; 14 197 Colong I di deAdrije & 2pp asiat e Behad ga #dknasfmr Que a 6
O F. M HER 2004 wettabi=_ ty of the ncnwaver fabric r surface to 40 dyn/cm
or 3 The nenwover fabris 2 may be selected from these made ny spur

lace- and needle punch-processes in which the corponent

fibers are mechanically enzangled and those made by melt

olown-, thermal bond-, spun beond-, chemica! bDond- and alr

through-procezses in which the somponent fibers are hot

10 welded or bonded oy means of adnesive together a= points of

entarglerent.

IL 15 alsc possiple Lo use composite a nonwoven Zaonric
censisting of a melt klowrn nonwoven Zabric having & nhigh
water-resistance and two layers of 2z spun bond nonwoven fabric

15  having high strength and flexibility sandwiching the melt
blown nonwavarn fabric.

Component fiker of the nonwoven fZabric may be selected
from & group inciuding poelyolefine-, polvester— and
po_yamide-kased fibers and polyethylene/polvpropylene or

20 polyethyiene/polvester core-sheath type conjugated fiker ana
slide-by-side-tyoe conjugated fiker.

The nonwoven fahric 2 s preferably surface treated

with corona discharge or plasma discharge tc improve a




hi gher and th:reby to inprove a printability, or the surface of the
nonwoven fabric 2 is preferably coated with resit-n prinmer in order to
achi eve such an inprovenent. 5 Me toner 4 slight2 y perneates also into the

nonwoven fabric 2 in a direction of its thickn_ss t ; fiace
t hereof so that the toner 4 is partialdy deoosired tQ{EF%Qﬁ%hE§§H$§ing on
the surface of vhe nonwoven faw _c 2 to define an outer |ayer 4a exposed
on L-he surface of the nonwoven fabric 10 2 and partially deposited to
fibers 2b Iyin%.[n the interior of the nonwoven fabric 2 to define an
i nner | ay&Ft4BPherfy CEohl guoussta: 42wy out enudfayer t4a4cEagh/pai £rof he
individual fine toner portions 4 |lying adjacent are not ni xed together

and t hesehigtievi dudl thonasy por inPRs 4 Are-PLHesentid.n the, - 15, no en
fabric 2 in the formof a of ura? y of E%%s. Whiﬁéaﬂhe tdh%r”%fﬁ%§gslightly

oerrl eancsEhe rROMMIMEN«-f aBI €; 2 thegu I rface, it never occurs that
the toner 4 m ght perﬁ%ate and s%régdg?ﬁﬁééa E&tcfﬁge Aovent$abtic 2.

Thus, there. ut Lther indistinctness of the pattern 20 duo to the
toner 4 s%?ég%?néﬁnggaégi%?eﬁ?hbﬁé? @HFﬁaPPoﬁmPﬁGVFﬁ§”Ealor tore due Lo the
r.oner. portions_4 mxed tognther. The cuter |ayer 4a of the toner 4 has a

t hi ckrtess di nen$P®nt9if% & #idahdfl vl peregtms Sleibcthyotohdesatibes; the 7 8
NOVEMBER 2004 outer |ayer 4a has its thickness dinension L1 in a range of
febric 2 in a directien of ivs thickness through the surface
thereof so thal the toner 4 is particlly deposibtad to finers
za lying on the surface of the norwoven fauric 2 ta define
an outer layer 4a exposed on Lhe surface of the nonwoven fanric
10 2 and partially deposited to fibers 2k lving in the interiecr
of the nonwowven fabric 2 to define an inner layer 4b oeing
cortigacus to the quter laver 4z. Each palr of *he individual
fine toner portions 4 lying adjacent are not mixed “ogether
and these individual torer portlons 4 are presart in tne
15 nonwoven fakric 2 in the form of a vluralizy of dots.
While the tener 4 may slightly perneate the nonwoven
fabric 2 through its surface, it never occurs that the toher
4 might permeate and spread throughou:i the nonwoven fabric
2. Thus, there occurs neither indistinctness of the natterr
20 due to the toner 4 soreading ror uninzenticnal wariation in
the coler tors due te the Zoner portions 4 mixed tagatner,

Tne cater laysr 4a of the toner 4 has a thickness

dimension in a range of 1 ~ 10Cum. Strictly to desarikbe, the




1 -10u. In the case of the outer |ayer 4a having its thickness dinension
LI 1e58 than 'qY0 a desired diffused reflection af light on this nutev
Layer 4a woul d becoze difficult and nhe 5 colcr tone of the outer |ayer K

woul d | angely dopend on the. angla of sight. Variatigoefnihe qg?gr t one
in the outer layer 4a may blur the surface col or based on the gif used
reflection of the light on the surface of the nonwoven fabric 2 and nmay

| ead to) a corresponding indistinctness of the pattern 3. Di |ID the case
of ~-lie -ute~ Layer 4a having it3 th_'(~kness. A excoeding 133pm the
outev | ay8r-48 6FYERo‘¥omed U-swidlidkires T elidiang icol Lapsed: dependiag on a
fastness of the toner 4 and, if collapsad, the diffused reflection of the

light in lthéCout G tiayeissh woult besors didfiguldyi E%srﬁ%&%& in 15
whi ch the ouLer layer Q has it3 thickness dinenaion L1 less than 1. jj~m

A surfaceganensobn e -UEL0 Hl.ayel,, Q of  Lhe t r. 4 cxposed or-. the
surface of Lhe nonwoveri fabe'EPWQEfggﬁﬁ ﬁqgagégﬁéego Qigefﬁiﬁﬁﬁﬂﬁz. Wt h
t he desired

e R S e S ML Sl
diffigyltﬂa d _the sarface colgr_mpuld & blurred toz nmake zhe pattorn 3
Adi st i ct SP1RE YHE Hséhenowheen-trrr ola erulayérrde” Naseberd; or &1 N OV EM
B FR 2004 t-hickne-5 s dinmension LI lesa than | jzn. Wtt, the surf ace
ar oa angle of sight. Variation of the color tone in the cuter layer
4a may blur the surface color basad on tha di< used reflection
of the light on the surface of the nonwoven fabric 2 and Tay
leaa to a corresponding indistinctness of the pattern 3. In
I0  thke case of the cuter —ayer 4a having its thlckness dimension
o1 exceeding 130um, the outer Zayer da of the torer 4 weould
be readily coliapsed deperding on a fastness of the toner 4
and, if collapsed, the diffused reflection of the light in
the outers laver da would becoms difficull. ike rhe case in
15> which the ouler layer 4a has its thickness dimensicn Ll less
than 1 pm.
A surface area of the outer laver 4a of the toner 4
exposed an the surface of the nonwoven fabric 2 is ‘n a range
of 210 ~ 100pm”. With the surface area of Lhe cuter layer 4a
20 being less than i0uw®, the desired diffused reflection of che
light on the cuter layer 4z would pecome difficult and the

surface color would be blurred ta Take tThe pattern 3

~ndistinct like the cass in wnich Lhe outes iayer 4a has L=z




of the outer layer Q exceeding 10 0 ~ZM2' thn surface of 7he nonwovon
fabric 2 would be able to a resolution sufficient to represent dstaWof ON
pattarn 3 distincLly. it 5hould 5 be understood that the resolution the
surface of ohe nanwcven faboic 2 carl be adousted. wrtbhVENMBERTPRe40f 4. 00
X 400 dpi - 2,400 x 1,200 dpi. A tota-thickness dinension L2 of the toner
4 inclusive of the -~lter layer 4a and the inner |layer 4b is, |1G-Ln or

| arger 10 and | ess than the thickness of the nonwoven fabrir- 2 itself.
Wth the thickness L2 less than 10 ym the desired diffused refleciion cf
the |ight thackheskEongrehaiyerLlAlenwsutdabeteyc Wi ittwl tuandeei Area
consequence, the color tone of the inner |layer 4b would be |largely depend

on the angketat su@bt. 13%eYanhatikensafinyhepeahds tnssircihe jpnerelayar K
would blur a ~transnmitted color based on |ight absorption in the nonwoven

fabric 2 ﬁaﬁnmehdfa’@%@vtbewpaiaeﬁa §b1@dt§ténﬁésahbr%lo”@ﬁff‘lﬂf‘éhfe liquid
tone~ or powder toner. The |qU| d toner may ba an appropriato m xture of

bi nder renp or.ant r Wtoner, at | | i gufd conprising
i sonaf af f i %AB%%J?%S%‘?%%% c‘“lslo gf(r)lzg cIﬁ%{' betre Lﬁnlz‘:f‘tlél Lggen-- -SEIVHtLY to
provide the toner with a polarity. The calarant may be selected froma
group bf Y&rivedsEitgrehtiFuchlas regrpor 1978 NOVEVBER-2004=blcack; he

C.l.pignent Yellow 12, C |I. Pignent Red 48, C 1. Pignment
norweven fabric 2 can be zdjusted within a range of 400 x £00

¢pi o~ 2,400 x 1,200 dpi.
A totzl thickness dimension 12 of the torer 4 irclusive
of the suter layer 4a and the inner layer 4b iz 10pm or larger
10 and iless than the thickness of the nenwoven fabric 2 itself.
With the thickness L2 less than 10 pm, thes desired d:ffused
reflection of the Light in the inner layer db would becore
difficult and, in conseguence, the ceoleor tone of the inner
layer 4b would ke largely depend on the angle of sight.
13 Variation of the coler tone in the inner layer 4b would blur
a transnitted cclor based on light abscrption in the nonwowven
fabric 2 and wecuald wake the pattern 3 indissinct.
Trhe torer 4 may be ligquid toner or powder toner. The
ligaid toner may be an appropriate mixture of binder resin,
20 colorant te coler tne toner, irsclating Ziguic comprising
izoparaffir-kbased crganic sclvent, charge regulating agent

serving toc provide Lhes tener with a polarity. The colsrant

may be seiected froma group of variocus pigments such as zarkbon




Blue 15. For full color printing, color toners of yellow nagenta and cyan
may be pl aced one upon another to express colorful effect. 5 Fig. 4 is a
diagramillustrating an exanple of el ectrophotographic printing process,
in which a rotating direction of photosensitive drumgldonsEnnficaingd by an
arrow X and a travelling direction isindicated by an arrow Y. The

el ect rophot ogr aophi ¢ process conprises the steps of charging. 10 exposure,
devel opnment, transfer and cleaning. Specifically, an electrostatic |atent
image is Ehotoconductively formed on a peripheral surface of the
phnosensi FilaéKdrnd 103 aridiet Yedllemcll t Ghdr. 24 girehar Bed 43, ne, gr Bl &g né

el ectrostatically deposited on nhe electrobtatic |latent inmago to canverlL

the 15 | aBenk ilfagactc i sidil igmoe angd the od sidlerd vige forgpd by tho
toner 4 in nransferred to the surface of the sheet nenber 1. The step of

charging GeGBRiSesnd syeR GhyUBLlOrobYa GHATOLA0 Lhe periphergl, surface of

t he phownensitiva drum 1 positive Tow uUSing thé carana di schargo

froman e if.yi ng.device 10. The step of exposed conprises a step of
irradiati%giakkhxtﬁgfgg¥rpheral surface of the photosensitive drum 1l with

t he Iiﬁht rays emtted froman ]
Fig. 4 1s a aiagram illustrating an exampls oF

electrepactoegraphic printing process, in which a rotating

cirection of 3 phelausensitive drum 17 i3 indicated by an arrow

X &nd a travelling directicn is indicated ov an arrow ¥. The

@lectrophetegraphic process comprises the ateps of charging,

10 exposure, developmert, transfer and cleaning. Specifically,

an e_eclrastatic latent image is phetocenductively forred on

a peripheral surface of the photecsensitive drum 11, zhe

colcred torer 4 (charged fine grains) is s-ectrostatically

deposited on the electrostatic latent image to canverl the

15 lazent imzge to a visible image znd the visible Lreage forred

by the toner 4 is <ransferred to the surface of the sheet
member 1.

The step of charging corprises a step of uniformly

charging the peripheral surface of the photosensitive ¢run

20 11 with pesitive iors using the ccrona discharge from an

electrifying device 10, The step of exposure compriszes a steo

of drradiating with  the peripheral surface o©f tre

photosensitive drum 11 with the lignt rays emitzed from an




- 10 8 NOVEMBER 2004 exposure device 12 and reflected on the original so
Lhat the charge on a region other, than inage regi on nay be erased and

the image region may renmain charged (in the case of copying machine} or
irradiating the image region with | aser beam or 5 LER hesmMrpRAhe
exposure device 12 sc that the chargejgn the inage region nmay be erased
(in the case of printer) . The step of exposure forns on the peripheral
surface of the photosensitive drumwith the el.ect.rostat i c |latent

i mge. The step of devel opnment conprises a step o~ ,using a 10 davel cpnent
devi ce 13=¥prabpésievihe hegatd velfyecharged tlonenr i el theLehectostatic

| atent imago fornmed on the periphral surface of the photosensitive drum 11

under thechateqgtrostaticgicef beekrt oheanveide i &l ety pstatlg.ljat.ept i mge
to the visible i_mag. Bel ow the devel opnent device 1., there is 15

provi ded gr-dr ik I r i ct, .\ th phot osensitive drum
rd %%%aﬁigﬁﬁ Re el o] RhG a;if (i H}? 8= PP GOPYALS ) o

11. The step of cornprises a step of 'Lransferrint —t

i mage for by the toner .4 to the fi.br.; s nonwoven sheet 1 using a
tranct er TATTEHE! ioF 1971 Honi ot WG EREL30 BEFhpherar 97T 408 of the

phot osensitive drum 11, An exanple of this stop is a so-called
el ect ros-LaVi B2#F ahSPBr tipf 0835 1re (hgiRl @ 1hesd | Wraoust ‘monwovere sireet 1 i s
electrified with the positive charge opposite to that of the toner 4 and
the tonerthe image region may be erased (in the case of printer). The
step ol exposure forms on the peripheral surface of Lhe
photosensitive dram with the slectrostatic Latent image.
The step of development comrprises a step of JSing a
10 develcpment device 13 to deposit the negatively chargaed torer
1 on the e:ectrosiatic latent image formed on the neripheral
surface of the photosensitive drum il under the electrastatic
effect te convers *his eleetrcstatic latert imege o the
visible imagc.  3elow the developrent devics 13, -here lu
15 provided a drum-like developer 14 ir contact with the
photosensitive drum 11.
The step of transfer corprises a sten of Lransferring
the visible image formed by the toner 4 to the Fibrous nonwoven
sneet 1 using a transfer roll 15 normally in cortact with =he
20  peripheral surface of the photoscasitive draw 11, &7 sxangle
¢f this step is 5 so-called electrostatic Ltransfer process,
ir whick the fibrous nonwoven sheet 1 is electrified with the

poesitive charge opposite to that of the *oner 4 and the torar




- 11 8 NOVEMBER 2004 4 is transferred fromthe peripheral surface of the
transfer roll 15 to the fibrous nonwoven sheet 1. An inprebslon druin 16
underlies thGtrassfev roll 15 so tiat the inpression druin 16 nay press

t he fibrous nonwoven sheet 1 against the 5 peviphegains®wMBER “@hat he
transfer roll M The step of cleaning.g¢poprises a step of renoving the
residoal toner 4 fromthe peripheral surfaca of t)e photoscnsitive drum
11. An e_,xanple of thi-, stepis a ~So-ca_| 1 ed blade cleaning step
conprising steps of erasing tho charge 10 on the periplLeval surface of the
phat csensiLi ¥ & @A s duy frgnchargesetplber: ' sur fang: bifi nengrancteaner 18

| -laving an urethane rubbei blade in contact w zh the perfpheral surface
cf Ve phendeeh3itd weredsymrblis FbgwebehSsieperspeahi vepview: of @ disposabl e
di aper 20 15 using the nonwover, fabric 2 printed with the patteLn 3. The
di aper 20-basi I I e I ;

~i qui d- |nperV|%%ti%%%Egﬁ£%tgggfgndbgygqﬁg E Qﬁf§€%§%@8g gkgﬁ eltop and

backsheet s nd_havi ng ts. entire surfan vered wi.th and bcnded to
water-perwoi"lfl‘/2 %lggoglpapeﬁb "PHa nbrE 2%t s ESﬁged'thétPPBasthone of
The top- and backEheets 21, 22 with the tissue paper therebetween This
di aper® 20Pg5ek! ‘BR® | NOARGVERA PADENE RIERFAesd W Lhl¥he palern 3 bl, the
el ectrophot ogi aphi c, - process -as the backshee~:

The step of cleaning comprises a step of removing the

residuai tormer 4 from the peripkeral surface of the

photosensitive crum 11. An example of this step is a so-zalled

blade cleaning step comprising steps of erasing the charge

10 on the peripheral surface of the phctcsenzibive drum 11 by

4 charge erazer 1V ard bringing a cleaner 18 having an urathane

runper oHlade in cortact with the perivheral surface of Lhe
photosensitive drum 11.

fig. D is a perspective view of a disposable diaper 20

15 uzing the nonwovenr fabric 2 printed with the pattern 3. The

diaper 20 basically comprises a ligquid-pervicus “opsheet

[~

“
3 Jigquid-inpervicas backsheet 22 and a liquid-abssrhent core

23 disposed petween Lhe top- and hacksheests 21, 27 ang having

its entire surface covered with and bended to water-pervious

20 Lissue paper. The core 23 is bonded t¢ at least one of the
top- and hackshests 21, 22 with the tissae paper therchetweean,

Thiz diaper 20 uses the ncnwoven fabric ? orinted with “he

petlern 3 by the electrophotographic process as the hacksheer




- 1 22, 8 NOVEMBER 2004 ~1 :.} diaper 20 is conposed, in the |ongitudina
di:cctinn, of a front waist region 24, a rear wai st region 26 and a crotch
region 25 extendi ng between the f;-ont. and rear 5 wai st regions 24, 26.
The top- and hacksheets 24, 26 have their tr uisvergelyveRpIsSkbapsi de edge
portions pa v flat and bonded to eachzother to define a waist-opening 27
and a pair of |eg-openings 28. An elastic nmenber 29 conprising a plurality
of elastic 10 elenments extending in a waist-surrounding direct i :;n arc
secured under tension to a perlpheral edge portion of Lhe waist-opening 27
so that th?s elastic nenber :09 is associated Trivh the waist-opening 27.
Simlarly, elastic nenbers 30 each conprising a plurality of elastic
el ements extending idi#:db |mY- szoundkRe-direction-iaf e sgeuredupder
tension to peripheral edges portions of the respective | eg- openings 28 so
that thesgjelasthg, nepbers,30: aLe; as P&%E‘E"de t§1 ﬂh?r w,e - pem ngs 28. In
e

this diaper 20, ever. when the hackst 2 1's curved as S \arer” s
body nove Al L4 S u_en n | e, of si with respect to the
pattern 3§c%$géspond9ﬁéfé%&5P|%§ ’%ﬁac@&éﬂﬁ@tﬁ?eg'WB?ffﬁﬁé e W=RN n bot h
the oyter |layer 4a and _the_inner |ayer 9b of the tone grains 4 so
si gni |caﬁﬁlTB RkEns 24, 26, The top- and backsheets 24, 26 hawve

“helr transversely opposize sice edas portiorns puz flal and
bonded teo each other to define z wilst-operning 27 ard a pair

of leg-openings 28.
an elastic mexker 29 comprising & pluraiizy of elastic
10 elements extencing in a Wwaist-surrounding direction are
secured under tensior to a peripheral edge portion of Lhe
waist-opening 27 so that this elastic member 29 is assosiated
with the wailst-cpening 27. Similarly, elzstic memoers 30 caoh
coamprising a plurality of elzstic elemerts extending in a
15 leg-surroundirg direction are secired under teosion Lo
peripneral edges portions of the reospective leg-openings 28
5o that these elastic members 30 are associsted with the

eg-cpenings 28,

In this diape> 20, even when the backshest 77 is curved
200 as a wearer's body moves and, in Censequence, an angle of signt
With respect %o the vatzern 3 correspoendingly varies, no
cirenge of coler tone cocurs in poth the outer layer 4a and

the inner layer 4b of the tone grains 4 so significant tec make




-13 8 NOVEMBER 2004 the pat tern 3 is distinct.. This is because a diffused
reflection occurs in both the outer |ayer 4a and Lhe inner |ayer 4b of the
toner 4. The topsheet 21 ?ay be fornmed wish the liouid-per V-icJs : sheet
such as a hydreph ].ic -io iwoven fabric or porous plsastrveEneERizpbge The
backsheet 22 may he fornmed with a hydipphobic nonwoven fabric or a

| am nat ed sheet consisting of the | iquid-i:r e.rvicus plastic film placed
upon the hydrophoh_c¢ ncfwti van fabric. 1{ The coxe 23 is a m xture of
fluff pUIP’ high abs or-pt 1. On polynmer par; idles and thernoplastic

synt het i c*Fasiff ¥iHar 3cniprdbisdt ed-tt.0 a Teisd r éd thiccknessa Ther highy abso
ption pO yrler may be selected froma group including starch-,

cel | ul oserpasedt pohyoeruandisypbtiet tice pohyEErl -5 Bonding ofc the, 40p- and
backsheets 21, 22 Lcgether, bonding of the care 23 and bondi ng of the

el astic neaperssR9%f B8Q=nynbe Larr.:_ed out using a suitable adhesive

acen_L such as a hoc nl- adhasive agent or a technique of welding such as
[ ve view of a package 30

a heal - or sonigssealing Fi.g., 6 i _a perspective
us i.ng the nonmovofk?g§¥$212$%fﬁﬁ%é&:WGFhwfhg e e i3 Wi tHe a s
el ect r.ophavogr aphic_process. The package 3C has its side

5OPNQYOI M. C B S nydrcthIi% nnngoven Tabric or porsus plastic

film., The kacksheet 22 may be formed witk a hydrophobis
nenwoven fabric or a laminated sheet aonsisting of <he
Liguid-impervicus plastic film placed apon the hydrophoblc
ronwoven Sabric,

10 The core 23 is 3 mixture of Fluff pulp, nigh zhsorption
volymer particles and thermoplastic syntaetic resin fiker
corpressed to a desired thickness. Tre high absorption
polvmer may De szelected from a group -noiucing starch-,
cellulose-based polyrer and syrilkatic DOIVTIEY .

15 Bonding of ths top- and backsheets 21, 22 Logether,
bonding of the core 23 and bonding of the elastic menbers 29,
30 may be carried cut using a suitable adhesive agerl such
A5 & noT mels adhesive agent or a technigue of welding such
43 a heal- cor scnic-sealing.

20 Fig. 6 12z a perspective view of a package 30 using Lhe
nonwoven fasric 2 printed with the pattern 3 by the
eleztropnetographic process.  The Fackaze 20 has ts side

faces printed with the same patterrs 3 as in the dizper 20




faces printed with the same patterns 3 as in the diaper 20 _14w 8 NOVEM
BF,R 20 04 of Fig. 5. Aplurality of the folded diapers 20 are packed
wi thin the package 30. The fibrous nonwoven sheet i. according to this

invention is applicable not only to the disposable digapes 1 R¥rr>0akso to a
ot her body fluid absorbent wearing art4cle such as a diaper cover, a
training pant, a pant for incontinent The fibrous nonwoven sheet according

tothis irvention is formed with a nonwoven fabric el ectrophotegraphicaily
10 printed with a giver, pattern. F hiL the toner may slightly perneate the
nonwoven PAbTi2; therfe Aldlgagdsy ivifelyet hal deted: sones i ghte pefamat e t he
nonwoven fabric to its interior and spread there' n . Theref o, e, i t is
not concer¥hedifhatethecFager30mi ght run so as to nake: the pattern

i ndi stinct and/or mngled 15 together to cause unitentional variation of

the col or Lone.:rdr_rihe. gheel..nrAker aecarding 1o this inventiaon, the
outer layer of the toner i has its thickness id%ﬁ%%%%*?% a°ranfe of :. -

100} m and; has, i W i exposed np the surface of the nonwoven
fabric inJg%%é%%€“§T’§gﬁi ?ég?ﬁﬁé%:?@_thgig“%aéﬁpaﬁﬁ€ﬁ§i%hﬁ?%ﬁlﬁﬁé desi red

diffuged reflection_of the light is ensured t.rL the outer |ayer and col or
tore.%|1 f%%qxbﬁt8th5y%?dY§9§U%%ﬁ§ﬁﬁﬂﬁﬁﬁy fraeifgonriahyle reemer kabl e

affection of a variation; in the angle of sight. Additionally,

& diaper zover, a training rant, & pant for incontinent
pallent sroa sanitary rapkin.

The fibrous ncnwoven sheet according to this irventicn

is formed with a nonwoven fabric electrophotograpnicaily

10 printed with a givan pattern. Whi e the toner may sligh<iy

Fermeate the nonwoven fahric, there is less likely that the

CLoner mignt permeate the nenwoven fabric to ita interior and

spread therein. Therefcre, it is not concerrsd that “he Loner

mickt ror so as to make the pattern indistinct and/or ningled

15  tegether to canse urnintentional variaticon of the color tene,

Ir the sheet rexker according to this invention, the

Auter layer of the foner 4 has its thickness dimersi-n in a

range o 1 ~ 100um and has its surface arez exposed on the

surface cf the nonwoven fabric in a range of 10 ~ 100pm?. With

20 such dimensicning, the desired diffuzed rellection af the

light is ensured in the cucer rayer arnd vhe color tore in this

outer laver is sthetantially Ffree from Eny rerarxahle

affectlcnof:aVErlatian:U1theanglEnafsight. Additionally,




wl5 8 NOVE ER 2004 Lhe total thickness dinension of the toner inclusive of
the outer and inner layers is 10jmor |arger and |l ess than the thickness of
t he nonwoven fabric itself. Wth such di nmensioning, the desired diffused
refection of the light 5 is ensured in the inner |agsqoamiithe :64-0r tone
is substantially not affected by varigtion in the angle of' sight. In this
manner, the sheet nenber according Lo this invention allows the pattern to
maintain _r distinctness independently of a variation in the angle of
sight. 10 Wth the disposable body fluid nb5arbeni wearing article using
the fi br obiS8=nbhdl e sHeet = actisratisnign @ ft he tbneeniioh:asveher backsheet
the desired diffused reflection of light occurs in both the outer |ayer

and the ionear| ayérirasrt hevtepef sevepnwhem {he-angl.e of-sight. with respect
tc the 15 pattern varies as the backsheet is curved. Therefore, .~

di fferenceninkhbescobor diane hgfween, t hegouter jand,inner . @rﬁer uds
mnimzed. In other words, the pattern printed or the backsheet are

\?\L{ZEIJ Ingt gkﬁ%ggﬁ%elgﬂﬁgg%%g%e f cY ? 1£ 1.'158' Et':.ll OJ.DE% Peéthj_eor&a'nrgll_ ett‘lof:*],c lsji gq')ht':[ - 16

5 is ensured in the inner layer and the co’or “one is
sthstantielly not affected by a variabion in the angle of
sight. In this manner, Lkz sheet merker according Lo this
inventiocn allows the pattern tc maintain 'ty distirctrness
independently cof a wariation in the angle of sighi.

10 With tke dispesable boedy Zluid abscrbent wearing
article using the fibrous nocawoven sheet accarding to this
invention as the backsheet, the desired diffused reflecticn
of sight ocours in beoth the outer layer ard the inner fayer
oL the toner eves when the angle of sight with respect tc the

[5 paltarn wvaries as the backsheet is curved. Therafore, a
difference in the color tone between the cuter &nd inner
layers is minimized. Ir other words, the pattern printed ar
the backshest are distirctly seen irdepandertl]ly of a

variztion in the angie of sight.




1. A fibrous nonwoven sheet (1) printed with a given pattern (3) using an
el ect rophot ogr aphi ¢ process conprising 5 the steps of photoconductively
formng an electrostatically l|atent image on a photcsensitive body,

el ectrostatically depositing colored toner (4) (chaggedviEnigr@Hahyns; on
said electrostatic latent imge to cosivert said electrostatic |atent.

i mage no the corresponding visible image and 10 transferring said visible
ge onto a surface of said fibrous nonwoven sheet (fl , '"wherein said

fi brous nonwoven sheet (1) is nade of a plurality of thernoplastic

synt het i c"P%5i RS bRENECVAS: 2b) and has e given thickness, said toner 14)
has an culLer layer (4a 15 slightly perneating said fibrous nonwoven sheet
(1; through a surface thereof and deposited around fibers (2a) lying in a
vicinity of said surfaces of said f Brous ncar_~,ao 4 en sl-:aet (lI) and an

inner layer (4by depesited,AroHnad, fibers (2b) deposjted arQund fibers
s2bb) i medi ately underlying said sur?aceQézdI$£ﬁﬁé§%i@%é%aﬁréLerl20
adj acent portians -of the taxer %4 bei ng not m ngl ed together and present.
on the fi‘ﬁr‘o%éstoﬁnoﬁot“r@igr 2Uhebtc Jiv?‘ﬁv?h%f?law 10 BT IR 167
indepgndeq&adotEH_B NOVEMBER 2004 -17 2. The fibrous nonwoven sheet (1)
accordi ng-to E¥3EM 19~ WheFarAsdsardvedyerf drayier: (4a) Has tadaickness
di mension in _
latent Image on a photosensitive body, electrostatically
depasiting ceoleored toner (4) {charged fine grains} on said
electrostatic latent imsge to convert said elecrrostatico
latert image <o tks corresponding wisible imsge  znd
19 trensferring said visible image onto a surface of said fibrous
nonwoven sneet (i), wherein:
said Zibrous nonwoven sheet (1) is made of a plaraiity
of “hermoplastic synthetic resir fibers i<a, 2Zbi and has =
given thickness, said toner {4) has zn cuber lezyer (da)
I3 slightly permeating said fibprous nonwoven sheet.tl} through
& aurface thereof and deposited arcund fibners (2a) lvirg in
a vicinity of said surface of zaid fiorous norwoven shaet (1%
aad  an inner layer {£b) depcsited arcund fibers 2
immediately underivying said surface and respective pairs of
20 zdjacent portions of the torer {4) being not mingled together

and presant on the fibrous nonwoven sheet il in the form of

a piurality of independent dots.
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a range of. 1 1CClirn. 5 3. The fibrous nonwoven sheet (I) according to
Claiml, wherein said outer |ayer (4a) ex-oosed on s{ -d. surface of said
fi brous nonwoven 4hee7 ,-) has a sur.-ac.o area in a range of. 10 - 100m
10 4. The fibro-.ls nonwoven sheet (1) according to GNONWMENMBLEREEPEI n a

t hi okr _ess di nension of said toner (4)7inclusive of said outer |ayer (4a)
and said inner layer. sob) is Woimor |arger and |ess than a thickness of
said nonwoven sheet ( 1) itself. 15 5. The fibrous nonwoven sheet 11)
according to Caim1 wherein said fibrous nonwoven sheet (1) is used as at
| east a bi.qui drhepeniraus haeksieet =h22F ilh) a2di§pesaBI E°bod§-FI br d
absorbent wearing article (20) conprising a |iquid-pervious 20 topsheet
(21), Sai%#éﬂ%ﬁkdg%ﬁ%ﬁ%%&%ﬁslﬁg%&shﬂgﬂ 622) zantdiaxnand diregaidnabso. rbenl

care (23) dispose eLween said Lop- and backeheets 121, 22).
a range of 1 ~ 1GCum.
3 3. The fiprous nonwoven sheet (1) accerding to Claim 1,

: (R . . o€ £ - 4
wherein said outer layer (4a) exposed onh salc SurZace O- s2id

fiprous nonwovenr sheet {1) has a surZacc area in a zarge of
1d ~ 100pm.
10 4. The fikhrois nonwoven sheet (1) according to Claim 1,

wherein a thickress dirension of saic toner [4) inclusive af
said ocuter layer (4a) and said irnrner iayer i) 1s llpm or
larger and less than a thickness of zaid nonwoven sneet (1)

itselif,

5. The Fibrous nonwoven sheet (1) acoording Lo Claim o,
wherein saic fibreus nonwowven sheet (1) 1s used as at least
a liquid-impervicus backshest (22) in a disposable body fluid
abscrbent wearing article (20} comoprising a liquid-pervious
20 topsheet {271, said iliguid-imperviocus packsheet (221 gad a
liguid-absorbenlt cocre {(23) disposad betweeﬁ gsaid Lap- and

bagksheats {21, 22).




