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NONWOVEN FABRI C, AND PROCESS FOR PRODUCI NG THE SAME EZLM '¢ co
BACKGROUNB OF THE | NVENTION 1. FIELD OF JTHE | NVENTI ON The presgﬁg
invention relates to a nonwoven fabric which is used in a disposable.
di aper, a sanitary napkin or kitchen utensils. Mre specifically, the

present inventi OnNGNNCGVMERS FRBRECHOANDVEROCESY IFOR WRODUCING FHEOSAME sof t
appearance, |ooks solid and soft and which can maintain a satisfactory

bond strength of fibers, as BAEKGRAENDoOR THE BBENTIONpr oduci ng t he sane.
2. PRIOR ART There is a nonwoven fabric having a base wei ght of at
| east 15 1g/ nRFARHDaOF B8R WVENTHONMi ch fabric is -embossed to have a
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t he surface of ers are adher

rel ativel y5dgnsgly BysfodHradetBlaperedamBhi9tary apled By &itthehcatensidsng
or entangling, and the adhered portions are recessed. The enbossed pattern
has been poowi dgtkdifieadhyt hithe aghesént. inventiShnomldtesever, at hmonwoven
enbossed pattern is formed densel t hr oughout this nonwoven fabric, the
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well as to a process for producing the same.
2. PRIOR ART

There is a nonwoven fabric having a base weight of at least
15 g/m2 and at most 45 g/m2 which fabric is embossed to have a
raised line pattern (embossed pattern). In this nonwoven fabric,
fiberé on the surface of the fibrous web formed of fluffed fibers
are adhered relatively densely by a predetermined method, for
example, by heat-welding or entangling, and the adhered portions
are recessed. The embossed pattern has been provided through this
adhesion.

Since, however, the embossed pattern is formed densely
throughout this nonwoven fabric, ‘the difference in height between
the recessed portion given through this embossing and the other
portion in the nonwoven fabric is small. Accordingly, the éurface
of the nonwoven fabric is less raised, that is, it has a less
solid appearancé. Consequently, it does not look soft, nor does it
feel soft when one touches it.

Meanwhile, as shown in Fig. 9, in a product in which welded
dot portions M are formed in a fibrous web W at a fixed pitch, a
specific volume (volume/weight) 1is relatively large in the.
portions other than the welded portions M, and it can easily be
given a solid appearance.

Nevertheless, in the product shown in Fig. 9, the area of the



of the nonwoven fabric is less raised, that is, it has a less solid
appearancé. Consequently, it does not |ook soft, nor does it feel soft
when one touches it. Meanwhi |l e, as Shown in Fig. 9, in a product in
whi ch wel ded dot portions Mare formed in a fibrous web Wat a fixed
pitch, a WP GEA T portYBhUTE 16V YndTa/ Wergdt butéﬁ Pedliphle¥y/ yofléaeﬁ welldekhe
portions other than the wel éed portions M and it can easily be given a

- solid appperebee. M is sSievet,t hahessthé n rdmopeadutibsimwisi nlésy. r&iselde

area of the 2 welded portion Mis
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exanpl e, AbnoLdi&is SUdAcihgvaai edyt thehl e B adHése@sed) ek apkimple, an
Furt her, a nonwoven fabric shown in Fig. 9 is lamnated on the outer

- surface obutdr sutfacd idfinam cateirsfadmbie ai djpsposablichaliapeke, and a resin
filmof the outer filmand the nonwoven fabric are welded; this welded
portion has a Bartkehs o APWYEE. fabwdgershownn idnsBiqne? néAnPERDASER; On

havi ng meng gerpgﬁ£ 888 ot %né o&%@r film in a disposable diaper or the

like, and a resin film of the outer film and the nonwoven fabric
are welded; this welded portion has a pattern or a figure. However,
in case the nonwoven fébric having welded dot portions M as shown
in Fig. 9 is further welded to the resin film, the portions welded
to the resin film are overlapped.with the welded dot portions M,
and the area of the welded portions is larger than the area of the
nonwoven fabric. Thus, the .line “pattern formed by the welded
portions M lacks sharpness, and the nonwoven fabric does notllook
solid. Further, as the resin film and the nonwoven fabric are
welded to each other in the welded portions M, these portions feel
stiff. Further, when an air-permeable film is used as the resin
.film and patterned or figured welded portions are formed in the
resin film and the nonwoven fabric, the air permeability of the
resin film is reduced as a whole.

Besides, the conventional nonwoven fabric is formed of an
uncolored fibrous web in many cases. Even if it is fofmed of a
colored web, the overall nonwoven fabric has a single color. For
this reason, there is not a product which has a color contrast and
in which a pattern is expressed upon using a bulkiness 'of the

nonwoven fabric.

SUMMARY OF THE INVENTION



in Fig. 9 is further welded to the resin film the portions welded to the
resin«filmare overlapped with the wel ded, dot portions M and the area of
the wel ded portions is larger than the area of the nonwoven fabric.

~ Thus, the line pattern forned by the welded portions M acks sharpness,
~and the nonmvwefa;gfé&ﬁoean%htheﬁk asRd i o FWhier, tRE tiovesidhtiiondd

- and the nonwoven fabric are welded to each other in the welded portions M
- these porprobbehseehssotidted Fuithethewpedoan aaitr.- parteidbl anf bbjecs ofedhas

- the resin filmand patterned or figured welded portions are forned in the
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SUMVARY OF THE 1 NVENTI ON 3 The
present i sgfnt iwreni ruchedol wieth hethebohandent @snetellpr @isl efs preers it &Pr
with the prior art. |t is an object of the

producing the same.

Another object of the present invention is to provide a
nonwoven fabric which can have a pattern or a figure by improving
the shape of the press-welded portions, for example, which can
have a pattern or a fiéure in the outer surface when used as an
outer sheet of a disposable diaper for babies or little children,
which can increase . a beautiful appearance and in which the
presence or absence of urine in a diaper can visually be observed
in the press-welded portions from outside the diaper, as well as a
process for producing the same.

Still another'object of the present invention is to provide a
nonwoven fabric in which the shape of the éress—welded portions is
improved to make bulky the non-press-welded portions and the
press-welded portions "can provide a clearer pattern to give a
color contrast, as well as a process for producing the same.

The present invention is to provide a nonwoven fabric having
partially press-welded portions that are recessed in the surface
of a fibrous web, characterized in that the press-welded portions
have a continuous line or uncontinuous line (broken line) pattern
with a curved or square part, and the portions other than the
continuous line or uncontinuous line press-welded portions in the
fibrous web have a raised pattern relatiwve to.the recess of the
press-welded portions.

As the fibrous web which is a material of this nonwoven



present invention to provide a nonwoven fabric which nakes vivid a |ine
pattern fornmed with press-wel ded portions by inproving the shape of the
press-wel ded portions, which can be rendet ed bul ky by raising the

non- press-wel ded portions, which | ooks soft and feels soft when touched
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ot her than the
uncontinuous line press-welded portions is formed in the above-

mentioned non-woven fabric, and the fibrous web in the surrounded
portion is preferably raised relative to the recessed press—welded.
portions.

It is further preferable to form a plurality Qf press-welded
dot portions other than the continuous line or uncontinuous line
press-welded portions. In this case, it is advisable that the
press-welded dot portions are formed where these portions do not
overlap with the continuous line or uncontinuous line press-welded
portions of the fibrous web. The continuous line or uncontinuous
line preés—welded portions are preferably spaced apart from the
adjacent press-welded dot portions by at least 1 mm, preferably at
least 1 mm and at most 5 mm.

It is still further preferable that the total area of the
press-welded dot portions in the'nonwoven fabric is the same as,
or 1less than, the total area of the continuous line or
uncontinuous line press-welded portions.

It is furthermore preferable to use fibers havihg a square or
uneven cross—-section as a starting material of the fibrous web.

| It is moreover preferable that a color sheet is overlaid_onn

the reverse surface of the nonwoven fabric and they are adhered so



continuous line or uncontinuous |ine press-welded portions in the fibrous
web hdve a raised pattern relative to the recess of the press-wel ded
portions. As the fibrous web which ¥s a material of this nonwoven

4 fabric, the web fornmed of relatively dense fibers having a base weight
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press-wel ded portions. It is farther preferable to forma plurality
of press-iaidetionotopprisesnsaosbep ofiafioting omnt filomniss |wete from starting
uncontinuous line press-welded portions. In this case, it is advisable

that the fibers, a step of feeding the fibrous web between a hot roller
provided on the surface with curved or square line or uncontinuous
line projected portions and a hot roller having a smooth surface,
and a step of holding the fibrous web between the hot rollers
provided on the surfacé with the projected portions and the hot
roller having the smooth surface, and press-welding the fibers of
the fibrous web with the projectéd portions on the surface of the
hot roller to partially recess the fibrous web and form the press-—
welded portions. |

A plurality of dot-shaped projected portions, in addition to
the above-mentioned continuous or uncontinuous line projected
portions are formed on the surface of the hot roller.

In a method of placing the color sheet under the nonwoven
fabric and welding them, a colorless fibrous web is laminated on a
dyved or colored thermoplastic sheet, the laininate is fed between
the two hot rollers and held therebetween, and the thermoplastic
sheet and the fibrous web are press-welded together with the
projected portions formed on the surface of the hot roller to give
press-welded portions. |

In another method, a fibrous web formed of colorless fibers
is laminated on a color fibrous web formed of dyed or colored
fibers, the laminate of these fibrous webs is fed between the two
hot rollers and héld'therebetween, and the color fibrous web and

the colorless fibrous web are partially press-welded with the



press-wel ded dot portions are fornmed where these portions do not overlap
with the continuous |line or uncontinuous |line press-welded portions of the
fibrous web. The continuous |ine or unconfinuous |ine press-wel ded
portions are preferably spaced apart fromthe adjacent press-wel ded dot
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It is sti er-pre at the total area the press-wel ded dot

portions Eaegbewéuxmamwgﬂrﬁfﬁng,c is the sane as, or less than, the total
area of the continuous Iine or wuncontinuous |line press-welded portions.
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starting assumed that the thermoplastic.fibers of the fibrous web are not
welded in the portions other than the above-mentioned press-welded
portions. However, since the fibrous web may be raised on the
portions other than thé recesses in the press-welded portions of
the fibrous web, the thermoplastic fibers of the fibrous web may
be hot-welded in the portions other than the press-welded portions.

The press—welded dot portions formed with the projected
portions of the hot roller refer to circular, elliptical or vety
short 1line press-welded portions. For example, circular-,
elliptical— or very short line-shaped projécted portions are
formed on the surface of the hot roller at a fixed space. The
press-welded dot portions refer to those in which the area of each
of these portions is much smaller than that of each of the
continuous line or uncontinuous line press-welded portions. The
uncontinﬁous line press-welded portions refer to short line press-
welded portions which are spaced apart from each other.

The press-welded portions are not only those recessed in one
surface of the nonwoven fabric as shown in Fig. 8, but also those
recessed in both surfaces of the nonwoven fabric.

The continuous 1line or wuncontinuous line press-welded
portions are formed in the nonwoven fabric of the present

invention. The continuous line or uncontinuous line press-welded

portions may be straight lines, but preferably curved 1lines



fibers, a step of feeding the fibrous web between a hot roller provided on
the sdérface with curved or square line 0L7uncontinuous | ine projected
portions and a hot roller having a snooth surface, and a step of hol ding
the fibrous web between the hot rollers provided on the surface with the
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the soft compared to the conventional nonwoven fabric. In the
| continuous line or uncontinuous line press-welded portions, the
fibers become filmy and transparent or semitransparent. Therefore,
 the color contrast between these press-welded portions and non-
press-welded portions goes sharp. Thus, the continuous line or
uncontinuous line press-welded portions look clear; the nonwoven
fabric improves in the appearance as compared to the conventional

nonwoven fabric.

Fibers having a cross-section shown in Figs. 4(3a), (B} or (C)
may be used as starting fibers of the fibrous web. The fibers
having the above-mentioned cross-section reflect light diffusely
to increase the whiteness of the fibrous web. Accordingly, the
raised portions other than the press-welded portions come to have
a clear white color. Meanwhile, the press-welded portions become
transparent or semitransparent. Therefore, the contrast between
the transparent or semitransparent press-welded portions and the
raised white portions other than the press-welded portions is made
even clearer.

In the present invention, the continuous line or uncontinuous
line press-welded poitions are made to have a curved or square
shape to be able to provide a predetermined pattern. This pattern

is given from the curved (arched) or square shape, or a



6 projected portions formed on the surface of the hot roller to give
press+wel ded portions. In this nonwoven fabric, the fibrous web
is fornmed of thernoplastic short fiber$ having a fiber length of at

| east 30 mm and at nost 70 nm and fed to the hot rollers. Wen the
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elliptical or very short ine press-welded portions. For exanpl e,
circul ar - congklitptingl ther neawyvemorabrimei s hppeti i) qutexbkpalidedndnarthe
formed on the surface of the hot roller at a fixed space. The _ _
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t hese portions is much snaller than that of each of the ,continuous |ine or
uncont i nuSEf?rFF‘ﬁ‘édprfersog‘-\rXEIF?ieH’rEEFFY‘Sﬂged é%mns to give an appearance

different from that of the conventional nonwoven fabric shown in
Fig. 9. The pattern is expressed from the continuous line or
uncontinuous line press-welded portions. The surface of the
fibrous web is raised from the continuous line or uncontinuous
line press-welded portions, and the nonwoven fabric is bulky,
solid and soft wvisually and tactually. Further, the contrast
between the continuous line or uncontinuous line press-welded
portions and the non-press-welded portions becomes clear, and the
pattern is seen sharply.

Moreover, when a color sheét is adhered to the reverse
surface of the nonwoven fabric having the press-welded portions,
the color of the color sheet on the reverse surface appears
through the transparent or semitransparent press-welded portions,
and the sharp color contrast is given between the press-welded
portions and the non-press—-welded bulky portions. Especially when
using fibers having a square or uneven sectional shape in the
nonwoven fabric, the non-press-welded portions have a clear white
color, making sharp the contrast between the color of the color
sheet on the press-welded portions and the white color of the non-
press-welded portions. |

For example, a colored resin film is used as a color sheet.

‘The colored resin film is adhered to the reverse surface of the



unconti nuous line press-wel ded portions refer to short line press- welded
portions which are spaced apart from each_ ot her. The press-wel ded
portions are not only those recessed in ohe surface of the nonwoven fabric
as shown in Fig. 8, but also those recessed in both surfaces of the
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press-wel portions ar d 1n the nonwoven fabric of the present
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When a resin sheet having a light warm color such as pink is
used as the colored resin film, the nonwoven fabric looks softer.
When using a resin sheet having a color such as light blue, a user
can feel clean and fresh.

The nonwoven fabric of the present invention may have only
curved or square continuous line or uncontinuous line (broken
line) like press—welded portions and be free from press-welded dot
portions. However, it is preferable that there are the above-
mentionéd plural'press-welded dot portions besides the continuous
line or uncontinuous line press-welded portions.

Further, portions surrounded by the curved or/and square
continuous line or uncontinuous line press—welded. portions are
formed in the above-mentioned pattern. It is advisable that the
above-mentioned plural press-welded dot portions are formed inside
and outside the surrounded portions.

When the press-welded dot portions are formed inside and
outside the surrounded portions other than the continuous line or

' uncontinuous line press-welded portions that give the pattern as
mentioned above, it is possible to increase the tensile strength
of the nonwoven fabric in the pdrtions other than the continuous
line or uncontinuous 1line press-welded portions, and also to

prevent fluffing of the fibrous web in the portions other than the



the col or contrast between these press-wel ded portions and non-
press-wel ded portions goes sharp. Thus, the continuous |ine or

unconti nuous |ine press-wel ded portions 8ok clear; the nonwoven fabric
i nproves in the appearance as conpared to the conventional nonwoven
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_ ~or squ Shape I'e To provide a
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square sha ra conbination thereof continuous |line or

uncont i nuatiael prespresbded sbieibnp@rtt iaorfsixedr spacec ¢fibk nexample t fal defast

Thi's pat&e;& ahg at most 5 mm), and that the press-welded dot portions are
formed in both sides of the continuous line or uncontinuous 1line
press-welded portions qt the same space. In this construction,
the .pattern drawn by the continuous line or uncontinuous line
press-welded portions does not overlap with the press-welded dot
portions, and it tends to become clear.

It is further advisable that the total area of the press-
welded dot portions occupied in the nonwoven fabric is the same as,
or less than, the total area of the- continuous line or
uncontinuous line press-welded portions occupied in the nonwoven
fabric, whereby the pattern drawn by the continuous line or
uncontinuous line press?welded portions is not erased by the

press-welded dot portions, making it possible to make clear the

pattern.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan of a part of a nonwoven fabric according to
the present invention.
Fig. 2 is an enlarged plan of a part of a nonwoven fabric
shown in Fig. 1.
Fig. 3 is an enlarged. perspective -view of a part of a
nonwoven fabric shown in Fig. 2.

'Fig. 4 (A), (B) and (C) are each a cross-sectional view of a



provided by a figure, a conmbination of figures, characters, synbols, a
conmbi nati on of characters and synbols, a,gonmbination of figures and
characters, and a conbi nation of figures and synbol s. As shown in an
enl arged view of Fig. 2, when the fibrous web <constituting the nonwoven

- fabric iss@é‘fﬁiﬁt{;' YE{b&SS-wddled n N thke nknwdvehi 0BaBfié heofonywwy erpfedurite,
. the pattern (or the figure) is expressed fromthe press-wel ded portions to
gi ve an appeentbhoe. different fromthat of the conventional nonwoven fabric

~shown in Fig. 9. The pattern is _expressed fromthe continuous |ine or
uncont i nuous | Fhg-pPeis- ?oePG§GP96F%V%n‘§1e"Th‘éf sthe ReRVehLaltis FROWReH T s

raised frgmth tin l.i ne.or peQ t| u I ne press-wel ded
 portions, Béﬂ ?h% %ﬁﬁéV%%lfﬁﬁFP€r|§ Q 8f§ ?% and soft visually and
tactual ly. Fur g-t_ﬂgr é hescont rastsp egga%envi&e %Qﬂtéﬁluq;lp%d-lt%eordlsposable
unconti nuous |1 né press-wel ded portlons and the non-press-wel ded portions
becones chgaperanfothed @yt aising Sthen sloawphen fabridbrebHvethe wheresent
color sheet is adhered to the reverse surface of the nonwoven fabric

havi ng thénﬁﬁetéOMElded portions, the color of the color sheet on t he
reverse surface,app thr?ﬁgh t he tra arent._.or sen1trans

press- wel ded pgﬁgrons 1saﬁﬁ NE | FASWe ot ISR YRS Fs &@Fén ﬁégﬁn?he
press-wel ded 0 Qﬁtf%§§i H N RR§sssvel ded bul ky portions. EspeC|aIIy
avi ng Y

when using ers quare or uneven sectional shape in the

nonwoven fabrl ¢iglhe Donapr&sFarpidied POl anpakaverartyear. white color,
maki ng sharp the contrast between the color of the color
Fig. 9 is a perspective view showing the appearance of the

conventional nonwoven fabric of this type.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In a non-woven fabric S shown in Fig. 1; a fibrous web W
formed of thermoplastic short fibers each having a length of from
30 mm to 70 mm is partially pressed and welded to form press-
welded portions.

The fibrous web W is férmed of thermoplastic fibers selected
from polyethylene fibers and polypropylene fibers, or of a mixture
of polyethylene fibers and polypropylene fibers. Or it is formed
of composite fibers of a polyester and polyethylene, composite
fibers of polypropylene and polyethylene,' or a mixture of both
composite fibers. |

The above—méntioﬁed.press—welded portions comprise continuous
line press-welded portions and press-welded dot portions which are
formed at a fixed space. A design (figure) is expressed by the
continuous line press-welded portions. This design comprises a
combination of 9 patterns A to P in Fig. 1, and these 9 patterns
are repeatedly formed in the flat surface of the nonwoven fabric S

(fibrous web W).



sheet on the press-wel ded portions and the white color of the non-

press-wel ded portions. For exanple, a colored resin filmis used as a
color sheet. The colored resin filmis ddhered to the reverse surface of
t he 9 nonwoven fabric having the

press-wel ded p L l o that f %T v@.%‘dt ot th—ghg?nai{% - Jﬁb{}gecowééﬁny

the pattern an 9he c Sored © resrn m may beé adhered partial

using a hehppelts sKb@Si M€ Wilg.anot her transparent adhesi ve.
al so possible that the non- press wel ded fibrous web is |am nated on the

col ored thernoghastigc Rg¢sithef hatcheldeponktnors areepne@$fwﬁldedegnntﬁqnanknuj
the fibrous web are press-wel ded together, and the colored resin film and
the fibrowbighb Eikersr efs- ke d@@wagephefabwq h&Xpr e%%e%-mfédieﬁort%ﬁ%s no
When a resipn sheet havin or such _as pink,is

col or ed rgspﬁr§|lﬁfeth§eggﬁﬁov h f %rL%EBSEs ESFF%?“ V%%%c #I %fegﬂﬁ
sheet havigg. ?n%ggoﬁfsﬁﬁﬁ A%nk gggsbﬁéfﬁe&i 10 e@* CﬁéﬁWbéHijaB¥¥b
nay ave only

The nonwoven e pre ent i nvent| curved or

squar e CORki mEQEE, | E0E fampledNt0.Bueis | i ne (broken [line) like _
press-wel ded portlons and be free from press-wel ded dot portions. However,
it is preferabPerthanst Hendicated hatalfishein Fig. 2 are press-welded dot

portions, and the other welded portions are press-welded 1line
portions. In the nonwoven fabric shown in Fig. 2, the continuous
line press-welded portions are formed longer than the press-welded
dot portions Hd.

Of the press-welded line portions, Hl has a curved shape
(arched shape) (a), a square shape (b) and a straight line pattern
(c). This press-welded portion Hl expresses a contour of a
"chick". A fixed portion (i) is surrounded by this press-welded
line portion Hl. The press-welded line portion H2 expressing a
"feather of a chick"” and the press-welded line portion H3
expressing an "eye of a chick" are formed in this surrounded
portion (i). Both of the press-welded line portions H2, H3 are
curved. _

The press-welded dot portions Hd are formed both inside and
outside the portion (i) surrounded by the press—welded- line
portion Hl. Besides, the press-welded line portions H1l, H2, H3
and the press-welded dot portions Hd are formed where they do not
overlap with each other. That is, as shown in Fig. 2, the space
between the press-welded line portion H1l and the press-welded dot
portions Hd which are situated inside the portion surrounded by H1l
and the space between the press-welded line portion H1l and the
press-welded dot portion Hd located outside the portion (i)

surrounded by H1l are approximately the same (8, for example,



menti oned plural press-welded dot portions besides the continuous |ine or

unconti nucus |ine press-wel ded portions. Furt her, portions surrounded
by the curved or/and square continuous I%Bne or uncontinuous Iine
press-wel ded portions are fornmed in the above-nentioned pattern. It is
advi sabl e

that th above- pentioned_pl ur ress- ded dot rtions ar
f or med in??ggee%n ﬂﬂtgpgegfﬁg)sefr ﬁ&e%hﬁgr r ongLreWLSe, t¢ﬁ§peé%(%o
press-wel ggd Gleddohicilges adé: f poreiohssinde Bétvedt!t hde gritesswel@eadedine
portions other than the continuous Iine or wuncontinuous |ine press-wel ded
portions pbatignse Hhe gmat t 827 ashenespacmedbatbeean ithei sppesstridbded dot
i ncrease the tensile strength of the _nonwoven fabric in the portiaqns other

than the PeRtiABBUEd MRAPESITHINahIdDs POXELRReEL- ARACERS pAPIFONETRTR
10°" cont PhEoBECPPRECLYSR Bon: PREGLEA F "BhacBroaf Al Chghy Worestil e
e pr oo argeldiat 801 4 dfbre VRl eheebER B %Uor  portions, it Qs
advi sabl e t hat Thhes@dpoidr, onther ecopteri gatipheay odt the Opaltitepnwi tdhiggch
other. That is, as showmn in Fig. 2, it 1is advisable that the press-wel ded
dot porti empreasedf bynthei pregpavetdedakine cpentinmntih i tsuxraundad il
line or ugﬁggékgﬁggély square shape by the press-welded line portions H4
which are approximately linear. This press-welded line portions
H4 and the press-welded dot portions Hd do not overlap with each
other. The space betwéen the press-welded line portions H4 and
press-welded dot portions Hd is equal to, or more than, the space
5.
The press-welded line portions H5 are also formed which
surround the "chick" together with the press-welded line portions
H4. The press-welded line portion H5 expresses a "flower"”, and is
mainly made ofla curved line. The press-welded line portion HS5
forms the surrounded portion (ii). Since the area of the
surrounded portion (ii) is small, the press-welded dot portions Hd
are not formed inside the surrounded portion (ii). This press-
welded line portions H5 are formed such that they do not overlap
with the press-welded dot portions Hd. The space between the
contour of the press-welded line portions H5 and the press-welded
dot portion Hd is also equal to, or more than, the space o.
Thus, in the nonwoven fabric S, the figures "chick",
- "surrounding. line", "flowef" and the like are expressed by the
press-welded 1line - portions H1l, H2, H3, H4, H5, and the press-
welded dot portions Hd are formed in the portions other than the

press-welded line portions H1l, H2, H3, H4, H5. The press-welded

portions are surely spaced apart at the fixed space 8 or at a



| ine press-wel ded portions at a fixed space (for exanple, at least 1 nm
and at nost 5 nm, and that the press-wel ded dot portions are fornmed in
both sides of the continuous |ine or uncéd#ftinuous line press-welded
portions at the sanme space. In this construction, the pattern drawn by
t he continuous |ine or uncontinuous |ine press- meldedwﬁértlons does not

overlap WPace haopeesthaie| dled whstebporthieo rROTTHRAS t 1R e cho ThEXRIRPIESEAF
'S fur%%%% %d\#esqpcﬁ wdied N 5% agtaiggs f ot BB 4 6555a 1‘4?'1{1%‘13&%erns

: portlons e nonwoven he sane as, han

. the totap rgrpa mirtHdig ﬂH@“ﬁr@%@uﬁelhéaedo@rpot%i&ﬁﬁIHuKEEé|dﬂﬁtr1buted
: press-wel ded portions occupled I n the nonwoven fabric, whereby the pattern

- drawn by $behcahatnuhes VOhmmmrraUDoonﬁlnﬂnnsptesﬁrwﬁhﬁsiwp¢rkxb¢&wtboﬁ@els
. not erased by the press-welded dot portions, making it possible to nmake
~cl ear thepopb;Qnﬁr1other than the pressmueRdefEPRI PN &F TRPIFANANESY

i bt B BB gl BBRMBYER, AL S socording fo the present
gpov\n; IROE:/\gven fa r| cpfﬁom%nslgnb‘lszl San .enl ag_geq-l%ers]pe(c%lge(%l)gﬁ\gngf ('%ﬂ%g?'é
- each a Cr0§éa§€Ptl‘§ﬁﬂ" vViewslid'® and the like are drawn instead of the
figure "chick". The relation between the press-welded line
portions by which to draw these figures and the press-welded dot
portions is the same as that in the pattern E shown in Fig. 2.

Fig. 3 is an enlarged view of a part of the press—welded-line
portions H1, H2, H5 shown in Fig. 2. In the press-welded line
portions H1l, H2, ..., Hd, the fibrous web W formed of
thermoplastic fibers is partially pressed and welded, and the
thickness of the welded portions is smallef than that of the non-
welded portion. In the press-welded portions, the nonwoven fabric
is recessed-in one surface. The thickness of the nonwoven fabric
S in the press-welded portion is approximately 0.1 mm; and the
specific volume thereof is at least approximately 3 cm3/g and at
most 10 cm3/g, for example, 4.3 ém3/g. The thickness of the non-
press-welded portions in the nonwoven fabric S is 0.5 mm, and the
specific volume is at least approximately 10 cm3/g and at most 30
cm3/g, for example, 21.7 cm3/g.

The difference in the thickness between the press—wélded
portions and the non-press-welded portions of the nonwoven fabric
S results in raising the surface of the fibrous web W (nonwoven
fabric S) in the boundary therebetween. When the press-welded
‘line portions (H1 and the like) are provided, the boundary line
between the press-welded portions and the non-press-welded

portions continuously extends long, and the raised portion on the



11 starting fiber used in the nonwoven fabric of the'present I nvention.
Fig. 5 isa perspective view of the nonwoven fabric shown in Fig. 4 under
which a col or sheet is placed. Figl56 is a perspective view of an
open-type di sposable diaper forned by using the nonwoven fabric of the
present invention, LJFig. 7 is afront viewlillusfrati s ep of.
vel di ng aSURtRfRveh V%rﬁ’@ﬁfgﬁsnd"e#?ow {gepupEen %’abrlgi %{ %tlﬁi]]gc%r?‘%rﬁ%ar(d'é’&
vi ew of a, pagt of Fi.q. ‘s 0. ' sp | S\ S ]

appear ancof tfhe 3 dan o inngualyy fotied, AR STHCqIRIRAY, SAY Bbrtien
DETAI LED PESCRIBEKON rQ sBE RREEGRRED: SH/BOBbMENES surrounding neresmwalded
fabric S shown in Fig. 1, a fibrous web W formed of thernoplastic short
fibers eagdthportipnrs |Hhgt Thefrefforsa sbennthe PoessrTwelded tiing PwoirtdePeds
and wel ded to form press- . wel ded portions. The, fiprou b.Wi.s
formed of LeR@r nﬁﬁ?as‘?‘f%raf]i]be‘i‘%n‘ﬁ%‘f'%bt gabr%?oﬂ1°ﬁ5lsye‘far?ﬁeé£ea?$ bggglﬁndmlky
pol ypropyl ene fibers r._of..a _mxture oly. yLene {1 be ad

pol ypr opywﬁﬁ% PPSerté)fuc%esi tltl swrg%lr Lr#rbth ol?g%%‘npoﬁ%]egg' a‘ej;'és’ o?ﬁaﬁggl'yezét etrhe

and pol ye#w?%é@%el&éﬁinhEe pdritiens ©f mekwRr oy gnecitdurol ¥et RukenBigutle a
m xture o oth

"chick"” is long and surrounds the portion (i). Accordingly, in

~ this surrounded portion (i), the shape "chick" looks raised from

the overall surface of the nonwoven fabric S. Further, the
surrounded portion (ii) having a small area is formed from the
press-welded line portions H5 having the figure "flower". Since
the press-welded line portion is not formed in this surrounded
portions (ii), the fibrous web W (nonwoven fabric S) of this
surrounded portions'(ii) looks raised.

When the press-welded line portions H1, H2, H3, .... extend
long with a predetermined width, the raised portion on the surface
of the fibrous web W becomes conspicuous in the boundary of the
préss—welded line portions, and looks bulky and soft as a whole. |

In the press-welded line portions H1l, H2, ... and Hd, the
thermoplastic fibers are pressed and hot-melted; these fibers are
welded and become filmy. These press-welded line portions are
transparent or semitransparent. Since the fibrous web has a high
bulkiness in the non-press—-welded portions, these portions have a
white or semitransparent white color. The -press—welded dot
portions Hd are also filmy. However, since each of the press-
welded dot portions Hd has a small area, the color contrast with
the surroundings is not so cl.ear. On the other hand, the press-
welded line portions H1, H2, H3, H4, H5 are linear, and the
transparent or semitransparent filmy portions extend long with a

predetermined width. | Consequently, the filmy press-welded line



conposite fibers. The above-nenti oned press-wel ded portions conprise
continuous line press-welded portions and press-wel ded dot portions which
are forned at a fixed space. A design (bigure) is expressed by the
continuous |line press-wel ded portions. Thi s design conprises a
conbination of 9 patterns Ato P in Héﬁ 1, and these 9 at%erns are

repeat ed BOFbPRY iaFS hEOPPRLCELR P acéd Fh@ n%‘?ljvﬁ)‘?/er? PEYYSER o fde
web W. Fi S e r.ged
vi ew of tﬂlée%%t‘f’eelf%e llnehep %16%%/%\1;%1{1{ abIhr12 §1 ho%' in Fi énh .E‘i‘ﬂe ryt%ege

Fig. 2, therbpbrdeBeBBhbsOBIcare PEnEeVindetdiftirdsaNstHdrebdtivelnf uﬁwme@f
the nonwoven fabric are press-welded, and no fibers are welded in the

ot her portieas, Adoor dingine Phhlckhlcyrmnmdeﬁ ye mbe- ppasssvwﬁkﬁ&ﬁ line
portions of the nonwoven fabric is fixed, for exanple,

Porti ons Pﬂuttgmeﬂlatthé isquarg. of dhe mress-welded déne ﬁ@FFP8H§ H4ndhéfte

th | ded l.d J N th
Fabri o ShORRTPIAes o thaS (FEIEER: FRtode | FREFR eodlRbraed BIRrFios By o the
for med 'Ogggéftéa@fdé@elﬂ{ee%ﬂﬁh%%d u5U9boROET QNS Hd. O the

press-wel I ne portions curved shape
When a fiber having a star-like, triangular or square cross-

sectional shape shown in (&), (B) or (C) of Fig. 4 is used as the
starting fiber of the fibrous web, the difference between the.
press-welded 1line portions H1l, H2, ... and the non-press-welded
portions can be made even clearer. When light is applied to the
fiber having the cross-sectional shape shown in (A&), (B) or (C) of
Fig. 4, the light is reflected diffusely on the surface of this
fiber, and the fibrous web W formed of this fiber comes to have a
clear white color. Consequently, the noﬁ—press—welded raised
portions of the nonwoven fabric S come to have a clear white color,

and are sharply contrasted with the transparent or semitransparent

filmy press—weldéd line portions H1l, H2, ... As a result, the
figures formed by the press-welded portions H1l, H2, ... become
conspicuous.

The press-welded line portions Hl1l, H2, ... and the press-

welded dot portions Hd are arranged such that these two types of
the portions do not overlap with each other, and they are spaced
apart from each other at a predetermined space of [ or more.
Consequently, it does not happen that the patterns expressed with
the press-welded 1line portions Hl, H2, ;.. are hidden by the
press-welded dot portions Hd. Since the press-welded dot portions
Hd are formed at a fixed space where the press-welded line
portions H1l, H2, ... are not formed, the thermoplastic fibers can

surely be kept not to come out from the overall nonwoven fabric S,



(arched shape) (a), a square shape (b) and a straight line pattern (c).
This press-wel ded portion Hl expresses a-,cont our of a "chick". A fixed
portion (i) is surrounded by this press-welded line portion HL. The

- press-welded line portion H2 expressing a "feather of a chick” and the

press-welgegd A4 nee pﬁb_&’bQBléBterQ*eer%%itn&h%n tRMFiRly o hik&k” fabeolior wes #n
this surrounded portion (i). oth of the press-welded |line portions H2,
H3 are cutiorewbven fabiie S)ess-wel ded dot portions Hd are forned both

i nside and outside the portion (i) surrounded by the press-welded |.ine
portion Hl. BE®j@edert ke Eﬁl‘?si&m@l Fegurese dzarn &HYs Te Hﬁsweei&ﬁ& tpge
press-wel ded dot pQrtiqns are forned er h o] t r| A

each othé??rﬁﬁﬁﬂsigi’agashggh inTﬁ%&gé,g?%%ﬁ%%agéagbgp%eéﬁg%%ehgﬁdgh ot
press—\/\elﬁgﬁt ' rtien sl Qi 4419 Prasse Vehéledreas ofOrdHeONSrd¥h-Wilded
are situ edzyﬁgfdg&fh%epg$%ion girrounded by H1 rand fhe spagirbetmeen t he
press- wel dese | poet Porid | BD, HI2 anH3} he . . pthas- yekvdedhdotf igaresoarkd thec aane

outside the portion (i) surrounded by Hl are approxi mately the same [err],
for exanphag, or larger than, the areas of the press4weldegdt rP o tiyansn &ds

U AN CATR I MU= TS St
e T he (BELPEE P IBLRCAly RO 1R AR BECRSSECISES hore AIdbLY!
at least 15% and at most 25% based on the area of the surface of
the nonwoven fabiic S. The formation of the press-welded portions
at such an area ratio hélps to secure the strength of the nonwoven
fabric S, to prevent'fluffihg of the fibrous web (nonwoven fabric
S), to make the figures approximately clear and to maintain the
air permeability of the nonwoven fabric S.
For the figures drawn by the press-welded line portions HI,
H2, H3 ... to be made even clearer, it is advisable to overlay a
'color resin sheet on the reverse surface of the nonwoven fabric S
and adhere them after the production of the nonwoven fabric S
having the press-welded line portions..Fig. 5 illustrates a state
where a color sheet T is put under the nonwoven fabric S. Since
the press-welded line portions H1, H2, H3 ... are transparent or
semitransparent, the color of the color sheet is seen through the
reverse surface of the nonwoven fabric S in the press—-welded line
portions H1l, H2, H3, ..., and the press-welded line portions HI,
H2, H3, ... look colored. Meanwhile, the portions other than the
press-welded line portions are white because of the high bulkiness
of the fibrous web W (nonwoven fabric S), and the color of the
color sheet T is hardly seen therethrough. As a result, the
contrast between the press—welded line portions H1l, H2, H3,

through which the color of the color sheet T is seen and the white



the press-wel ded dot portions Hd and press-welded |ine portion H2 are
equal - to, 'or nore than the space [err]. In addition, the outer
peri phery of the pattern "chick" expres3®&d by the press-welded |ine
portion HL is surrounded in an approximately square shape by the

-wel ded | i ti H4. which imately Li .__.Th
br e5s- wol BREE1THE IOAE GE™ {SaRAT Aic bl SR8 MAAIBRLESL S or £ BHED PP S
overl ap V\éﬁg %rkdle%}%%{ 'areTI}%nﬁQi‘Eg Q_@ég\@gp the press-wel ded |ine portions

H4 and press-we portions I's equal to, or nore than, the space

[err]. Then pERSS - ¥ dle drd it P Follo@nshbbt 81 £rél §¢afTapipgd ashittie color
surround the "chick" together.with the press-welded |ine portions H4. The

press- wel sieget i Me pdfie onolbrexspeetssed mayf bews " cohoded s regann|iilynder oR a
curved line. The press-welded line portion H5 forns _fhe surrounded

portion peRyovem; fakriq p farmed oF dyeld oX FPiRFRREJCIRGES on AL exaTPle,
smal |, the press-wel ded .dot riL r t, for I nSi €,.s :
sur r ounde®PPor fi (?rvﬁ\ﬁ'ﬁri )s_heeﬁﬁg Iﬁ%gjs}zg l_gmewgégld%lr?fg p%{f#’. ognssS lg—gglyfnep%glrcnég
such that,5bgy ﬂosaﬁﬁ DUSFESPi oM dah B PiIRSS 18l ddethedoloweigt it hidd colothe
space between the contour of the press-welded |ine portions H5 and the
press- wel ghilchddis ps#dn obhtbugls &heo parpsai-weddedr pomtd.onlsan, Whemn spateg a

[err]. Thus, in the nonwoven fabric S, the figures "chick",
"sur r oundbhge| FokoT, g AR ondrerk LPRECHEOR G e FIFEN-he

press. el ded | 4ge PULRs b ey !Bl B0 ohEELPIESES  aHE e
portions Efl, rbRe 5?’tﬁg’nbﬁWongef§5f¥E“§$ﬂék¥bt melt adhesive is spirally
coated on the reverse surface of the nonwoven fabric S or/and the
surface of the color sheet T, and the nonwoven fabric S and the
color sheet T are adhered to each other either partially or wholly.
A color film having a thermoplastic sheet laminated thereon
is also available as the color sheet T. When a nonwoven fabric
contaiﬁing thermoplastic fibers such as polyethylene fibers or
polypropylene fibers is used as the color sheet, it is possible to
weld the color sheet together with the fibrous web W at the same
time when the press—welded line portions H1, H2, ... are formed in
the fibrous web W as will be later described.
Fig. 6 illuétrates a disposable diaper 1 for babies or little
children as an example using the nonwoven fabric S.
The diaper 1 shown in Fig. 6 is called an “"open-type diaper”.
The reverse portion 3 thereof is put on the bottom of babies. The
frbnt portion 2 is attached to the stomach of babies by being held
between the legs. Overlap portions 4 of the reverse and front
portions 3, 2 are adhered using an adhesive tape or a fastener. |
In this diaper 1, a top sheet (inner sheet)5 such as a
nonwoven fabric or-the like is disposed on the inner surface in

contact with the user's skin, an absorbent is put on the outer



portions are surely spaced apart at the fixed space 8 or at a

14 space nore than [err], whereby the portions in which thernoplastic
fibers are not wel ded occupy at least a &Pxed area in the patterns A to P.
Further, the press-wel ded dot portions Hd are distributed such that the

;gm@ﬁ%wu%%ﬁ%@%mwﬁﬁmﬁwﬁwmws
abric S. t I o N = i gur "sgar
"l eaf”, "THERE STl JE U Whdordine.  ThflaFlllapds BRGuh, GHT & ?Sarg' the

"chick". nonwWdien relbdicors baioeenn tHigy. I éss-ovirdedd laisnehepdackosheby 6
which to draw these figures and the press-wel ded dot ortions is the sane
as that iontkhhepaiutemn sustagsn ¢fi Bnhg.aix-permeabipg.angl i biguidmimpegagablew
of a part of the press-welded |ine portions HL, H2, H5 shown in Fig. 2.

In the preesimefildy (qufer Fdtfons HL, H2, ..., Hd, the fibrous web

the “thi cknessSHRST nERGaRRRICKTL FARELT Soc il Dy tPRES"FRIE GRYr KE8Es, 30t

vel ded poyiighspbsed Nn PEES Sowet ARsk DL Qe dHHINWMISHbSadEel @iaper 1,

recessed 1n one surface. The thickness of the nonwoven fabric S in the

press-wel gggl pe&ls oBomBoriyIaXiamat clas (a ltough aslcbdehero spedi faoft wlanwear.

thereof is at | east approximately 3 cnB/g and at '
Besides, as the figures such as "chick", "star", "flower™ and the
like are drawn on the outermost surface, this diaper has an
appropriate appearance as a product for babies. Since the outer
film and the nonwoven fabric S are adhered to each other using an
adhesive, the air permeability of.the resin film is not inhibited.
Further, when using a product in which the color sheet T is
adhered to the reverse surface of the nonwoven fabric S as shown
in Fig. 5, the color of the color sheet T on the reverse surface
is seen through the press-welded portions of the nonwoven fabric S,
and the figure can éasily be seen, providing an excellent
appearance. When the color of the color sheet T is changed
depending on sizes of diapers, the diapers of various sizes can be
grouped according to the colors. 1In this case as well, the outer
film and the color sheet T are adhered using an adhesive, so that
the air permeability of the resin film is not inhibited.

In the press-welded line po;tions'Hl, H2, H3, ... expressing
the figures, the nonwoven fabric S is filmy and transparent or
semitransparent. Accordingly, when the amount of urine absorbed
into the diaper is increased, the color of urine is seen through
the press-welded line portions H1l, H2, H3, ..;, making it possible
to observe the presence or absence of urine from outside the
diaper. Especially when fibers having the cross-sectional shape

shown in Fig. 4 are used as a starting material of the nonwoven



nost 10 cnB/g, for exanple, 4.3 cnB/g. The thickness of the non-

press-wel

ded portions in the nonwoven fabric Sis 0.5 mm and the specific

volume is at |east approximately 10 cn8/4%and at nost 30 cnB/g, for

exanpl e,

21.7 cnB/g. The difference in the thickness between the

-wel ded . ti nd_th - 3 d | it
Pabr iSRRIy s R r ARLPRY o SPFLcBEAEE L N bfbhe BEB W [Tompvar e

fabric S)
portions
press-wel
ext ends |
15 sur f

?ﬁ¢£$§FbﬁPPdﬁéy figer ebet wgerne ndGRveHe fALRSE- Weludedmel Whd ter,
? and the |1 ke) are provided, the boundary |line between the
ged §Dvé i Onshavpdrt honteacpr eish ehe gire gmomeldesl ddnei paotsdys HL,
ong, and the raised portion on the )

B2e 88,the fiwhixls are Wilmpnwode Fuaispoges) i TMFaSHALERL i n

Fig. 3 i ti ly f d | A di , th [ ' N
absed | TGSpEFRSoROLBEL RE. S5LRBLRAnG A LES RheI RVt oM e e the

Therefore, . when the press-welded-line portionis |ong, the overal
Figh?

nonwoven

€1 ooks raised and feels bul ky when one touches it with the

hand. For exagpkeprbBe&sdfoR, ptbucifi@Senavehsiaebddmerapaild @ il dd¥cdibes a
contour of the figure "chick” is long and surrounds the portion (i).
Accor di ngbglown this surrounded portion (i), the shape "chick" | ooks

rai sed fr
t he

om the overall surface of the nonwoyen _fabric S, FQ{th?{
This nonwoven fabric S can be produced by changing the shape

of the projected portions of the hot roller in a conventional
process for producing a nonwoven fabric.

First, thermoplastic short fibers which are fluffed by
stretching and cutting a resin are sucked, and formed into a sheet
on a conveyor to give a fibrous web W having a base weight of, for
example, at least approximately 15 g/m2 and at most 40 g/m2.

This fibrous web W is partially welded using hot rollers. A
roller 11 provided on the surface with projected portibns lla and
a roller 12 having a smooth surface as shown in Fig. 7 are used as
the hot rollers. A sheet (fibrous web W) formed of thermoplastic
fibers is fed between the rollers 11 and 12 as shown in Fig. 8.
At this time, the fibrous web W is partially pressed from one
surface by means of the projected portions lla of the hot roller
11 to hot-weld the thermoplastic resins of the fibrous web W. The
press-welded line portions H1l, H2, H3, ... which are recessed in
one surface of the fibrous web W and the press-welded dot portions
Hd are thus formed. When the projected portions 1lla on the
surface of the hot roller 11 have the pattern shown in Figs. 1 or
2, the press-welded line portions H1l, H2, H3, ... and the press-
welded dot portions Hd are formed in the resulting nonwoven fabric
S.

When the color sheet T is adhered to the reverse surface of



surrounded portion (ii) having a small area is fornmed fromthe
press-wel ded |ine portions H5 having the,figure "flower". Since the
press-wel ded Iine portion is not fornmed In this surrounded portions (ii),
the fibrous web W (nonwoven fabric S) of this surrounded portions (ii)

| ooks raiggd. nonwove€Bbkhe Ry,ess- whded Addia peilmosbs Hl, cblor Hhonwoven
extend long with a predetermned width, the raised portion on the surface

of the fitumtisc wentdibdagmtbecmoppastbastfibbethel hoamizatesft onhghe reverse

~press-wel ded |ine portions, and | ooks bul ky and soft as . a gpol . Ln
the pressswrfagal of fhedrikhravs meb [ and they Laginate idh Fﬁo&eﬁyﬁﬂ? the

iy, SRBCESHTESE. bl 80 e IO | Bhs TAOE. 7 b ont Vaen the. PFéss-

filmy. _ ons-a transparent or

sem { ranspA{ e 1 531d gorciGnls BQUARYRRINAT. 2 BrdhroRtied 1 HPYhd ibiiGus web
non- press-wel ded portions, these portions have a white or

sem tr anspap@nitheWiriogeceetioportionbe 1lpr ess-tied deok dollepoll} otbeHdodoe
also filny. However, since each of the press- welded dot portions Hd has
a smal | aresin tficlmodnrthomoker nenwoverhdabricoandi e ifdbreussyel| Bapfrem
t he ot her hand, the press- welded |line gortions H1

linear, aPERIFiveY §B&PeﬁFCBr°§§ﬁFtFﬁn BﬁrBﬁ?s?TY%V£%%HB§EEE§%§E3W%rsghg

\iVIGt ha pge ,d eigrm .ne%swad%'sulg,)n%ﬁguﬁgﬁ%gventf'?mgicl: Y HESHIRIAY Ishet
T can easily be adhered to each other, and the color can appear in
the press-welded line portions.

The fibrous web W'shown in Fig. 8 has two layers, namely a
layer formed of dyed or colored fibers as an under layer, and an
uncolored fibrous layer formed of fibers having the cross-
sectional shape shown in, for example, Fig. 4(a), (B) or (C) as an
upper layer. It is also possible that the two-layered fibrous web
W is fed between the hot rollers 11 and 12 and the press-welded
line portions H1, H2, H3, ... are formed through the projectéd
portions 1la. Then, the portions obtained by welding the fibers
contained in the two layers become the press-welded portions.
Since the press-welded portions come to be filmy, the color
éppears in the press-welded portions,.and the sharp color contrast
is given between the press-welded portions and the non-press-
welded portions. '

In the present invention, the press-welded line portions
having a curved shape or a square shape are not necessarily
continﬁous lines. For example, in Fig. 2, the press-welded line
portion. H1 drawing the contour of the "chick™ may be an
uncontihuous line (broken 1line), not a continuous line. The
uncontinuous line refers to a line which is broken either

partially or continuously.



portions are conspi cuous, and the color contrast between the press-wel ded
line portirons Hl, H2, H3, H4, H5 and the other portions becones clear.
Since the contrast therebetween beconmes 2%l ear, the figure "chick" provided
by the press-welded [ine portion Hl, the square of the press-welded |ine
portions H4 that surroqunds this fiqure and the fi,gure " E L RLQYL by
the press-wel®®dSFaheepdPPVEns A5 KREELER £a§éjl%%%i§¥fﬁge%a%§élg%gya
star-like i ang r e S oCt | ; h ikt (RAresE&Bi
or (O PRI THE B MEE RO merEhaaRE, R ote . fres
differ encgo]pgdypsenagge walldReS - Wehdle@rbsBewdDdéd opdriiionsi? are . formetl t hato
non- press-wel ded portions can be nmade even clearer. Wen light is applied
to the fedetimsinglihe orosmcvadtinooas dhimee piwivierisn gng | deB) POFtACRSef
Fig. 4, the light is reflected diffusely on the surface of this {)i beré1 gnd
the fibrouekir® Wi oeREdLLe TR OGS T omkEhts ALY aRORYRYSR APFEC an
color. Copse uent{%,. t he .non-grgslgég\@ ded raised portions of the
nonwoven 957 it ot R§ITAVE 5 clfeaf "white color, and are sharply

contrasted w tR, {5t P HSRovn TABrliEARSAAKENE ah i &x¥e INaHS apedednkine
portions Hl, H2, ... As aresult, the figures fornmed by the

press- vel deekpoctédnsroth, the, convertdonad mnspecuoiabric by THeawing the
press-wel ded line portions HL, H2, ... and the press- welded dot portiaqns
Hd are arpabgern swith tthe REauons tjipes o5f UNEARLHRREDHNLIRR Rﬁﬁssdv’&lﬁﬁg‘
wi th each_ other, and they are spaced apart fromeach other at a
predet er mtHB% BYEEPHE- [err] or nmore. Consequently, it does not happen

that the patteﬁgﬁeg_')_(gif?sgﬂewi tthe nonwoven fabric is formed of starting

fibers having the square or uneven cross—sectional shape or the

color resin sheet is overlaid under the nonwoven fabric, the

figure drawn in the nonwoven fabric can be made much clearer.



the press-welded line portions Hl, H2, ... are hidden by the

press-wel ded dot portions Hd. Since the %réess-wel ded dot portions Hd are
formed at a fixed space where the press-telded Iine portions Hl, H2,

are not formed, the thernoplastic fibers can surely be kept not to cone

out from_the aqverall nwven fabric S

17 naki‘\"f&\? tIspgg'@_IIBﬁ"& ‘prevent the fluffing of the fibrous web W
(nonwoven fabric S)a nonwovdr) A4k thafakeetDged i purgsatdrawn by the
press-welded Iine portions Hl, H2, H3, ... much clearer than the

press-wel ded det fipootsomebHdornted sofidtheabdplastitc t fibereasrofcofr@ining
press-welded line portions HL, H2, H3, ... that %%¥e tgg Bi gr S areﬁghe
same as,thermeplpstichafibeke akeaPaditigdyYprREesRd déi%o eg PEi gy HEEM
The total area of the press:welded line p [ , « H2 '

pr ef er abl FFERST s?rﬂ.,%ﬂéi?%§3$ﬁﬁﬁl?ﬁﬁb é&éeggg%ﬁ%ré I&hggpofgg§?§g§$?§ﬁd
at nost Zé‘{%lpaiﬁh . dde <y g%&&oh@ebéyﬁéafﬁééd; the nonwoven fabric S. The
formati on"of the press-weld portions at such an area ratio helps to
secure the strgagih qirdde-weaawayenpottbons S,ardeo premtmhubusffilipes t loe
fibrous web (nonwoven fabric S), to nmake the figures approxinmately clear

and to nauncentinumis alingservhsiati 1give o pakteh el FLquns.c charactersger

the figures drawn by the press-welded lin ortions Hi, ,
g signals containing at least curveg lBorbl.ons Or’'square portions, or

a pattern of a combination thereof; and

a plurality of press-welded dot portions are formed in the
portions other than fhe continuous line or uncontinuous line
press-welded portions such that said press-welded dot portions do
not overlap with the continuous line or uncontinuous line press-
welded portions.

2. The nonwoven fabric according to claim 1, wherein the

base weight of the fibrous web is at least 15 g/m2 and at most 45
g/m2, the specific volume of the press-welded portions formed in
the fibrous web is at least 3 cm3/g and at most 10 cm3/g, and the
specific volume of the non-press-welded portions is at least 10
cn3/g and at most 30 cm3/g. _

3. The nonwoven fabric according to claim 1, wherein a
portion surrounded by the continuous line or the uncontinuous line
press-welded portion is formed, and the fibers are raised in this
surrounded portion.

4. The nonwoven fabric according to claim 1, wherein the
total area of the press-welded dot portions is the same as, or
less than, the total area of the continuous line or uncontinuous
line press-welded portions.

5. The nonwoven fabric according to claim 1, wherein the

continuous line or uncontinuous line press-welded portions are



H2, H3 ... to be nmade even clearer, it is advisable to overlay a color
resinn sheet on the reverse surface of the nonwoven fabric S and adhere
them after the production of the nonwoved4dfabric S. having the press-wel ded
line portions. Fig. 5 illustrates a state where a color sheet T is put

under the nonwoven fabric S,. Since ss-wel ded. I|ne o] t ,
H3 ... ar@%?%s%%?’é‘htfﬁ?m Ehei PF%ﬁ%p"é?eJecﬂetf $ eftfl’ 5 Qée é F@I s
seen thro r age. f the nonmoven fabric S |n the

press- me|%9%FtPﬁém£§%§ %%hggh§ 5 ., and the press-welded |ine
portions Hl, §2, Hppe. nonh@@énCQhEde aeanalihte tot helgian t1pnshetéin then

the press- melded | ine portions are white because of the high bul ki ness _of
the fi br ossariendV fhbemomvefi thér fébspusanwabt haveolsors@fanehCrasfwecionalT

is hardly seen therethrough. As a result, the contrast between the
press-wel 8R@P¢i ne portions Hl, H2, H3, through whi ch the color of the
color sheet T Ls se a - : 18
1 herein the
portions otherﬁthanﬁﬂﬁe%%P%8§?§2FgﬁalFlﬁgcggr%ngngxﬁécﬁ%% shanSF : an

the f'gurfEP@£§ éfﬁdﬂéfge&lfﬁrﬁﬁe ress-wdlddd pdraSdnsyardndisaied Portienss
are avail e as the color sheet T. The color sheet T may be a col ored

resin filpeesme@ £imywven fabric S forned of dyed or col ored flbers For

exanple, Whens? Co'll'g; Snm%%;[ovznhagégglca \ggég]rggll'lgr tsoucg 2fm| I7ghtw él?ekir;Sa
color sheet is laminated on the reverse surface of the nonwoven
fabric, and the color of the color sheet laminated on the reverse
surface is seen through the press-welded pbrtions of the nonwoven
fabric.

9. A process for producing a nonwoven fabric comprising the
following steps:

a step of forming a fibrous web with thermoplastic fibers or
fibers containing thermoplastic fibers,

a step of feeding said fibrous web between a hot roller
provided on the surface with projected portions containing
continuous lines or uncontinuous lines by which to form figures,
characters or symbols having at least curved portions or square
portions, or a combination thereof, and a hot roller having a
smooth surface, and _

a step of holding the fibrous web between the hot roller
provided on the surface with the projected portions and the hot
roller having the smooth surface, and press-welding the fibers of
the fibrous web with the projected portions to partially recess
the fibrous web and form press-welded portions.

10. The process of producing a nonwoven fabric according to
claim 9, wherein a plurality of projected dot portions are formed

on the hot roller besides the continuous line or uncontinuous line



used, a soft inpression can be given to a user owing to the color which is
seen 't hrough the press-wel ded portions. When using a blue color, a clean
or fresh inpression can be given. a nmet hod of adhering the col or
sheet T to the reverse surface of the nonwoven fabric.S, a hot nelt
adhesi ve J i I ed on the reverse surface of the nonwoven fabric
S or/and :ﬁgﬁﬁgﬁg#g%gtggﬂ%ﬁe col or sheet T, and the nonwoven fabric S and
the color shegt, T the $fl 60 pesdudiiiiera aidiiveparfabalicy accontidhyy to
A color filmhaving a thernoplastic sheet |lamnated thereon is also

avai | abl eckesim 8y odleneigheetcoloriites fihvowsvieeb fibbhriaminadiecaion ﬁgdyed or

thernoplastic fibers such as polyethyl ene fihers or Iene
i s used a@cloredthRrmgRdastic ﬁh?eﬁos§P8Iéamﬁnaﬁél&stﬁ§l§o%@$ EfBePO "ot

| ne. por ¥emenetl wppled” 458 ¥R h%%s?%%t#H?%%‘%"‘EQB‘B%FQEGV?F?@EQQ"'SPH

descri bed%fl he MhRin§té! |éh§ér%to%%tﬁe§' spRssdlvee P e i thf Oth@atiir@éje@ted
cnli

little ren as an exanpl e usi'ng the nonwoven fabric S

di aper 1 pbptions) dff theb hot xalllled a0 foperpregme-vdilaleer portIbessk ever se
portion 3 thereof is put on the bottom of babies. The front portion 2 is
attached to th&2st oHaehPHPCHIDI @%CWM P Haliadm ot whEreime 4 efg@rouevyrepap

portions 4 of he rever e an r ont rtlon 2 ar adhered u n
adhesi ve FapRed, é;ﬁﬁs(¥l ers Fﬁ ﬁW%naﬁﬁ P13 BiREQIS i %%1nﬁ§T°f
sheet) 5 S&§Qda8 coﬂgggﬁv%gbgégr'%hgrﬂﬂ%g hbﬁ?ghﬁe&'%EB§SQserEQeak€n%kld
surface i " ContaCt W th the uUsé skin, an absorbent Is put on the outer
between both of the hot rollers, and the colored fibrous web and
the colorless fibrous web are partially press-welded together with
the projected portions of the hot roller to form press-welded

portions.



19 surface thereof, and a back sheet (outer sheet) 6 is placed on the
outer. surface of the absorbent. In a diagper shown in Fig. 6, the nonwoven
fabric S shown in Fig. 1 is overlaid as the back sheet 6 on the outer
surface of an air-perneable and |iquid-inpernmeable resin film(outer

i
film. Since the non\/\oMT\Rﬁg?i OF STHR| RIS GHBIEREs of t and feel s soft

i s disposed on the _out st .surf ace of p o]

feel s conf ortablqe&éﬁd %g?lg f‘8v8ﬂ %?r(')se #Wﬂﬁwﬁﬁgérg\%ﬁ Pro %SS? d2§R as
the figures such as "chick", "star", "flower"prorbdrine ThEkSAHEe drawn on
the outernost surface, this diaper has an appropriate appearance as a
product for baphes. £filSkoes wéle, optess-wdldadaid neh@artrinoserrealfiorges, apad
adhered to each other using an adhesive, the air perneability of the resin
filmis notessrwelidest. dotupohblonﬁ\héﬁeusﬁoﬁ@eé ﬁi"omtlﬁﬂﬁ/\h‘?@#ﬁ hEhaR) 5?‘

sheet T is adhered to_.the rever,se surfac non e a S
shown wPT—‘FﬁS“"? 198tk LHPGr PEHREScol o&%h &rm:r\ t\(]\gf/rgeérgaﬂegsusrf&ided

ceen LI opghe ! RS VEhEd AR thgesifle! e neawaeru{@beuﬁ&ce el tche

figure ca € seen, providinhg an excellent appearance. Wen the
color of £ier&es O&eﬁbe&s Tn¢§ea:é@ntgeed bulgpierdisn@ forthe zemnwaiverdi fabrsic wnd

di apers of various sizes can be grouped according to the colors. In this
case as webl makke tiet gronwoven fabric soft. Further, figures are drawn by
the press-welded line portions, whereby the nonwoven fabric comes
to have an excellent appearance in comparison to a conventional

nonwoven fabric.

Figure 3



filmand the color sheet T are adhered using an adhesive, so &5 SHEET &IAS BEEN
permeabi li‘ty of the resin filmis not inhibited. I n thepressRERIATED

line portions H, H2, H3, ... expressing the figures, the nonWoVen Tabric
Sis filnmy and transparent or serritransparent Accor di n§t g .\lhen t he
anount of urine absorbed into the di aper s |ncrea]§ed the color of urine
I's seen through the presg-wel ded Bline poptlons Hi, CH2, H3, ..., nmaking it
possible to observe the firesenceler ghsgncea of_ LI-H;O igbm\outside t he

di aper. Especi aIIy“‘Wkl@ﬁ FhBeTs haw ng dhefcrosé-sectigngl shape shown in
Fig. 4 are used as a dtar 'nwt f\the»lagpn g

20 fabric, the raisddq iges thha hedtpr , I,lded line portions
~H1, H2, H3, ... of thé --u c $ begone : ,/”and gi ve a shar per
~contract with the prgss-wel de J.i-rre-pcﬁ'.{ions HL = 'FIZ‘\HS..— .. Wwhich are

film and transpgzreriu})r‘ se-m’f par e P the-coLif of urine can

easily be observ 51R i ape & g¢bs for

SCri ge belrBw. i S nonwoven

produci ng the nonmové>
ected portions

fabric S can be pEodlcgd-by/chgngi ngot hg stig

of the hot roI ler i rloé‘cgomg_nr.l onas TP afegs nonwoven
fabric. J \
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First, thernoplastic short fibers which are fluffed by stretching and
cutting a Yesin are sucked, and formed into a sheet on a conveyor to give
a fibrous web Whaving a base weight of, for exanple, at |east
“approximtely 15 g/ n2 and at nost 40 g/ nR. This fibrous WEbTHlEISHEET HAS BEEI\
partially welded using hot rollers. A ‘roller 11 provided on the surﬁm«g\CED
wWith projected portions 1lla and a roller 12 having a sf?D%rg%Su..aw aSs —
shown in Fig. 7 are used as the hot rollers. A sheet ( i s web W

formed of thernmoplastic fibers is fed bet nthe rollers 11 and 12 as

shown in Fig. 8. At this time, the Js web Wis partially pressed from
one surface by neans of the projegted pontigns 1la of the hot roller 11

to hot-weld the thernopl asti X e flqrous web W The

press-wel ded |ine portions .. {&h are recessed in one
surface of the fibrous web, W ss- ey 4ded t portions Hd are thus
f or med. Wien-t he §%ij ectet YYrazAb ,!_ & of the hot
roller 11 have the pat{g >\ 2" t Qe ress-wel ded |ine
portions Hl, H2, and Pressy Py 2 ‘lo got tions Hd are forned
in the resulting omm\xenﬁ TN - o3 e tlge col or sheet Tis
adhered to the rexe M abe -0 ﬁ‘ : 2> 21

t he nonwoven fa&?l C SN BSTORETEER INEF | m or 3 jmp-r'vo fabric

cont ai ni ng ther | as - X

ﬂ-@ﬁslbe i s RM¥pa
=i b
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surface of the fibrous web W and the lam nate is fed betwee SHEt HASB
rollers 11 and 12 shown in Figs. 7 and 8. Wen the press- #LQC EEN
portions Hl, H2, H3, ... are fornmed in the fibrous web W by j Qd '
portions 1lla of the hot roller 11, the color resin filmor t
- nonwoven fabric and the fibrous web Ware press-M@¢l ded with each other in
. the press-welded line portions Hl, H2, H3% a result, the nonwoven
fabric S and the color sheet T can easi aghered to eac:/other, and

of

~the color can appear in the press in or Qns. The fi brous

- web Wshown in Fig. 8 has two | ayert aNely a e%;E qgged dyed or

. colored fibers as an under |ayer, A cal or s layer forned of

~fibers having the cross- cti @ 25€ skl A{JA}Or LgldFig. 4(A),

. (B) or (C) as an upper |ayeflys. <A1 so possk é? at vo- | ayer ed

~fibrous web Wis fed bet ee he h@& rolleg- V] “Q. e ﬁV
press-wel ded |ine portlOm-Kl HZ\ 3 & e-‘ ghroughy t he
projected portions 1lla -1 TN o] -.-taHded vﬁ;'eldiq;dyg- fibers

contained in the two | gdye ~“n~-..‘_ Q 6 meld d ROTEN oqgguw I nce”t he

press-wel ded portions( ne to

press-wel ded portions, t ween the
press-wel ded portions and the e In the
present invention, the pre ded | 1, ng a curved shape or

a square shape are not né&bssarlly , For exanple, in Fig.

2, the press-welded |line

&

This Sheet Has Been Rep

T



portion Hl drawi ng the contour of the "chick"”™ may be an unc

|l i ne(brokén line), not a continuous line. The uncontfﬁﬂﬁdﬂmgﬂﬁﬁ S BEEN
refers to a line which is broken either partially or contin °U5|YREPLACED
22 : As stated above, in the nonwoven fabric which is partia

pressed and in which the thernoplastic fibers of the pressddi gnoftions are
wel ded, the press-wel ded portions are for conti nuous Ilne or
unconti nuous line portions and dot porti it qpossible to obtain
a highly bul ky nonwoven fabric and givy i npressi’on to a user.
Further, the nonwoven fabric can have ent appearance unexpected
fromthe conventional nonwoven fabric pattern with the
continuous line or uncontinuous |ine .pness-wel ded tions.

- Especially when the nonwoven fabric is rting fibers having

. the square or uneven Cross-. sectional shap restn sheet is
~overlaid under the A he nonwoven
fabric can be made nmuch cl earey. :

Fig.9
o PRIOR ART
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23 ﬁHATﬁlé CLAI MED | S: . 1. A nonwoven fabric characterized in that
a fibrous web forned of thernoplastic fibers or containing tl - -
fibers-is partially pressed and heated to form recessed pres Iﬁlhﬁmhm SHEET
portLons, the fibers in the portions oiP than said recesse Eortions

- being rai sed; said press-wel ded portions are contiindioyss Alimas7
or uncontinuous lines which give a pattern of figurefj@ghdra¢ters or .
signals containing at |east curved portions or sguare portion a
pattern of a combinatign there®d; and C a pl rallty of prZss wel ded dot
tinuous |1 ne or

portions are forned inythe por ns, ot
uncont i nuous | i ne~°‘\pLe‘3~s_weI de o\‘i' IO

portions do not over I “%ﬁh 2%253 dtln qu%ﬁ| =40l dncontinuous l'ine

press- wel ded portiop¥

1, wherein the base we tht %ro Swep i ] ast 15 g/ n2 and at

nost 45 g/ n2, thespeci v ol-uns ét’\t he BI’,GS’S"V\E| rgﬁortions fornmed in
/g, and the specific

the fibrous web |s'\,gt\l-ea'st’3 cn8/ g\&nd a 10 t LO (o
R - At /P ¢th8/ g and at nost

vol une of the K
30 cnB/g. dau;l\maewla

portlon sur r ounBer

Fig.2




4. The nonwoven fabric according to cIa|n11 wherein the total area of
the preSs-wel ded dot portions is the same as, or |ess than, the-total area ——
-of the continuous |line or uncontinuous |ine press-welded portgons e HEET
. 5. The nonwoven fabric according to claim1, wherein the coht;nUng“rrﬁﬁ““"
~or uncontinuous |ine press-wel ded portionssp ]

- Me é 'ﬂi;’.(-"“
24  -spaced apart fromthe press-wel ded dot portions atna Spgc f‘df&b31997
| east 1 mmand at nost 5 mm 6. The nonwoven fab¥i!& afc rth¢§+44;______,

clafn11, wherein the starting fibers of thEdfi brous web have square
cross-sectional shape. 7. T ven fabric accordi mg—toTtrarmm
1,/ wherein the fibers are nelted i ress-wel ded portions, and said
portions becone filny. 10 8. fabric according to claim?7,
wherein a color sheet is | urface of the nonwoven
fabric, and the color of t n the reverse surface
i s seen through thegfgess df abric. 9.
A process for producin%E? foll ow ng steps:

Fig.4
(A) | (B) (O




a s

cohtai ni ng thernopl astic fibers, a step of feeding said

bet

tep of formng a fibrous web with t her nopl astic fibers or

ween a hot roller provided on the surface with projected !

containing continuous |ines or uncontinuous |ines by which t
figures, characters or synbols havi 6 at | east curved portio

fi hﬁéii?viENT Qhkk:
fi brous we

hoy t DdnAUG Ro7
b form

s Or square

peortions, or a conbination thereof, and a hot roller haFﬁqy.ﬁ__sﬂnaLhﬂ. —
surface, and . a step of holding the fibrous web between the hot roller
provided on the surface with the projected értions and the hot roller
havi ng the snooth surface, and press- ifng the fibers Bf the fibrous web
with the projected portions to partialTy rlecess the fibrous web and form
. press-wel ded portions. 0. xpr obgss Yal\y produci/ng a nonwoven fabric
according to claim9, where a et 1 ty of Yoo Bldt ed dot portions are
formed on the hot roller besjides & ﬁti ¥ | ipe or_Hdcontinuous line
25 proj ect ed portigg%. (? 2 e 8 Q oqy { ng a nonwoven
fabric according to al_m St W f 5 [ us._web is | am nated
on a dyed or colored tﬁgfnnpl : ' Qi i 8 held between
both of the hot rol i ] : g fibrous web



of the iaminate are t oget her press-wel ded with the projected
the hot roller to form press-wel ded portions. 12. The pr

according to claim9, wherein a fibrous web forned of colorl es

| am nated on a fibrous web formed of dyed or colored fibers,
thus-1am nated fibrous webs are held be en both of the hot
the colored fibrous web and the colorleSs fibrous web are par
press-wel ded together with the projected portions of the hot
form press-wel ded portions. ITIg T

11
O
)/A 1la
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