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1 W PI NG SHEET BACKGROUND OF THE | NVENTI ON Fiel d of the Inv@if(i\gh%hel
present invention relates to a w ping sheet for hone use; m)rﬁ?t')
specifically, the present invention rel ates to a di sposabl e w pi ng sheet
for both dry and wet uses and with an excellent surface having good effects
on w ping off stain and with an ovgiahlchkgBgkendi ng resistance.
Description of the Prior Art Disposable w ping sheets for home use may be
used being attached to so-called w ping holders or held with hands but not
bei ng attached to any hol der. Conventionally, these types of w ping sheets
have been prepared by usi NngeE-RENRYS DF alfE CrppAet &d N of interlaced

hydrophobi c synthetic fibers, or using one or two nonwoven fabrics with a
rel ativefyehgwokashs \_ﬂﬁbgﬂ{:loﬂhl ch can be produced by thermally bonding
bet ween thernoplastic hydrophobic synthetic fibers. Particularly, so as to
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bending resistance.

Description of the Prior Art

Disposable wiping sheets for home use may be used being attached
to so—-called wiping holders or held with hands but not being attached
to any holder.

Conventionally, these types of wiping sheets have been prepared
by using a nonwoven fabric consisting of interlaced hydrophobic
synthetic fibers, or using one or two nonwoven fabrics with a
relatively low basis weight, which can be produced by thermally
bonding between thermoplastic hydrophobic synthetic fibers.
Particularly, so as to absorb water, these wiping sheets may contain
an absorbent core of an absorbent fiber (water-retentive fiber) such
as rayon or pulp; the absorbent core is interposed between exterior
sheets composed of the nonwoven fabrics.

The wiping sheets described above have the following problems.
1. The wiping sheet singly composed of a nonwoven fabric
principally comprising a hydrophobic synthetic fiber has a low
bending resistance. The wiping sheet with an absorbent core of rayon.

or pulp also has a low bending resistance in a dry state. When the

wiping sheet absorbs water, particularly, the bending resistance is



or pulp also has a | ow bending resistance in a dry state. Wien the w ping
sheet absorbs water, particularly, the bgndi ng resistance is 2

significantly decreased. Therefore, when®the w ping sheet is of hand-held
type, the wiping sheet is difficult to hold with hands and readily falls
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being attached to a w ping holder, the sheet 1s readily winkled or gets
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after being squeezed with hands,” the w ping sheet "can hardly restore its
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In any wi ping sheets of conventional exanples, the basis wel ght of e
whol e Wi piglRg s$heet.is so | ow that the bul kiness is not sufficient enough.
Thus, the w ping sheet gi ves unpl easant feeling to hands and is readily
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wiping sheet is used in a wet state after being squeezed with hands,
the wiping sheet can hardly restore its fully extended state because
of the low bending resistance. Accordingly, it is laborious -to
extend the wiping sheet after squeezing. Also it is laborious to
attach the squeezed wiping sheet tg the wiping holder.
3. In any wiping sheets of conventional examples, the basis weight
of the whole wiping sheet is so low that the bulkiness is not
sufficient enough. Thus, the wiping sheet gives unpleasant feeling
to hands and is readily rolled during the wiping work.
4. When using the wiping sheet with the absorbent core in a wet
state, the water retentivity of the whole wiping sheet is low because
the exterior sheets therein principally comprise a hydrophobic
synthetic fiber and have a low basis weight. Additionally, the
pressure loaded from wiping work oozes water contained in the
absorbent core out of the exterior sheets, so that the wiping sheet
cannot wipe off a large area in a wet state. Furthermore, because
the exterior sheets are hydrophobic, an area to be wiped off cannot
be immersed with water sufficiently even if the absorbent core
contains water. Thus, the wiping éffect may be deteriorated.

5. In the case of the wiping sheet which is composed of a nonwoven



synthetic fiber and have a | ow basis weight. Additionally, the pressure

| oaded from w pi ng work oozes water contajined in the absorbent core out of
the exterior sheets, so that the w ping sheet cannot wi pe off a large area
in a wet state. Furthernore, because the exterior sheets are hydrophobic,
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the wet state for wi ping, which also has great water retentivity when
noi stened in water and is capable of readily wping off wet stain and is
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probl enms, a wi ping sheet conprises exterior
In accordance with the present invention, the aforementioned

problems of the prior art can be overcome. It is an object of the
present invention to provide a wiping sheet with a high bending
resistance and strength in both the dry state and the wet state for
wiping, which also has great water retentivity whenmoistened inwater
and is capable of readily wiping off wet stain and is capable of wiping
off a large area in a wet state.

So as to solve the problemns, a wiping sheet comprisés exterior
sheets and an absorbent core interposed between said exterior sheets,
wherein at least one of the exterior sheets is liquid permeable and
the wiping sheet has a bending resistance of 70 mm or more in a dry
state and a bending resistance of 60 mm or more in such a state that
the wiping sheet contains water, whereby the weight of water is
fourfold to the weight of the wiping sheet in the dry state, as
measured by the cantilever method according to JIS/L1096 using a test
piece of the wiping sheet with a width dimension of 25 mm

More preferably, the wiping sheet with a width dimension of
25 mm has a bending resistance pf 80 mm or.more in a dry state and‘

a bending resistance of 70 mm or more in such a state that the wiping

sheet contains water, whereby the weight of water is fourfold to the



sheets and an absorbent core interposed between said exterior sheets,
wherein at | east one of the exterior sheets is liquid perneable and the

wi pi ng sheet has a bending resistance of 470 nmor nore in a dry state and a
bendi ng resistance of 60 mmor nore in such a state that the w ping sheet
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be attached to the wiping holder.

Because at least one of the exterior sheets is liquid permeable,
preferably water retentive, the sheet surface of the wiping sheet
contains water while the wiping sheet is impregnated with water, so
that the effect of wiping off stain can be enhanced. Because the
wiping sheet has excellent water retentivity as a whole and the
exterior sheets are liquid permeable, preferably water retentive,
the wiping sheet can clean a large area in a wet state, while
preventing the contained water form oozing out excessively over the
sheet surface.

Preferably, the absorbent core has a basis weight of 25 g/m®
or more to 60 g/m? or-less, containing a hydrophobic fiber at 20 %
by weight or more to 80 % by weight or less and an absorbent fiber
(water retentive fiber)} at 20 ¢ by weight or more to 80 % by weight
or less. More preferably, the hydrophobic fiber is a thermoplastic
hydrophobic fiber, while the absorbent core is a nonwoven fabric
prodﬁcadbythermallybondingtogetherthethermoplastichydrophobic
fiber. .

The absorbent core contains a hydrophobic fiber at 20 % by

weight or more. Preferably, the absorbent core comprises a thermal



preferably water retentive, the sheet surface of the w ping sheet contains
water while the wiping sheet is inpregnated wwth water, so that the effect
of wiping off stain can be enhanced. Bec&use the wiping sheet has excellent
water retentivity as a whol e and the exterior sheets are |iquid perneable,
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the noan_,vee&r{tqh;é ¢uh®tion when the wiping sheet is moistened with water for
wiping work.

Preferably, at least one of the exterior sheets has a basis
weight of 25 g/m® or more to 55 g/m? or less and contains an absorbent
fiber at .30 % by weight or more to 70 % by weight or less and a
hydrophobic fiber at 30 % by weight or more to 70 % by weight or less.

Because the exterior sheets have water retentivity, the wiping
sheet can réadily absorb wet stain on the surface when used in a dry
state. When the sheet is impregnated with water prior to use, the
wiping sheet has a better water retentive function as a whole and
the exterior sheets have higher water retentivity, so that the water
contained in the absorbent core may not readily be ocozed out over
the surface of the extérior sheets. Therefore, the wiping sheet can
wipe a large area keeping its wet state.

Otherwise, the wiping sheet can be structured as follows; at
least one of the exterior sheets has a basis weight of 25 g/m® or
more to 55 g/m® or less, which is composed of a surface layer and
a back layer, wherein the surface layer contains an absorbent fiber
at 0 § by weight or more to 70 % by weight or less and contains a‘
hydrophobic fiber at 30 % by weigh;c or more to 100 % by weight or

less and wherein the surface layer and back layer together contain



25 g/nferr] or nore, the bending resistance of the absorbent core can be

el evated. If the wi ping sheet contains an absorbent fiber at 20 % by wei ght
or nore, the resulting absorbent core cafl procure a water retentive
function when the w ping sheet is noistened with water for w ping work.
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produced by interlacing together the absorbent fiber and the

hydrophobic fiber. If the exterior sheets are composed of a
fiber-interlaced nonwoven fabric {spunlace nonwoven fabric), the
surface of the wiping sheet can be appropriately fluffed. When the
wiping sheet is used in a dry state or such a state that the wiping
sheet is impregnated with water, therefore, the fiber on the sheet
surface can readily tangle out fine dust and fine stain. If the
interval between the interlaced areas in the direction perpendicular
to the direction along which spunlace fibers are oriented, namely
the length of the non-interlaced area, is 0.5 mm or more to 2.0 mm
or less, the surface of the exterior sheets can be appropriately
fluffed.

As the absorbent fiber (water retentive fiber), for example,
use is made of rayon fiber or cellulose fiber. As the hydrophobic
fiber, additionally, use is made of polypropylene (PP}, polyethylene
(PE), polyethylene terephthalate (PET}, nylon and acrylic fiber.

Additionally, a sweat-absorbing synthetic fiber can be.
contained at least in the surface layer'of the exterior sheets. The

sweat—-absorbing synthetic £fiber (hydrophilic fiber)} includes



6 an absorbent fiber of 35 % by weight or nore to 70 % by wei ght or |ess
and a hydrophobic fiber at 30 % by weight or nore to 65 % by wei ght or

|l ess. In this case, the content of the h?drophobic fiber in the surface
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The exterior sheets and the absorbent core are bonded together

on a plurality of bonding lines elongating along the direction
perpendicular to the direction in which most of fibers are oriented
in the exterior sheets. On the bonding lines, the exterior sheets
and the absorbent core are bonded together with an adhesive or are
thermally bonded together with a thermoplastic hydrophobic fiber.

The pitch of the bonding lines is preferably shorter than the
fiber length of the exterior sheets. Because the fiber length of
the absorbent fiber to be used in accordance with the present
invention is about 30 mm to 60 mm, preferably, the pitch of the bonding
lines is 5 mm or more to 30 mm or less. Through such formation of
the bonding lines, excessive fluffiness of the fiber can be prevented
on the exterior sheets working as wiping surfaces; the surface
strength of the wiping sheet can be elevated and the resulting sheet
turns durable of repeated wiping works.

Preferably, the basis weight of the exterior sheets is 25 g/m?
or more to 55 g/m® or less; and the basis weight of the absorbent
core is 25 g/m® or more to 60 g/I_n2 or less. In this case, the basis.
welight of the entire wiping sheet is about 75 g/m® or more to 170

g/m? or less, so that the wiping sheet has appropriate flexibility



(PE), polyethylene terephthalate (PET), nylon and acrylic fiber.

Addi tionally, a sweat-absorbing synthetic fiber can be contained at |east
in the surface layer of the exterior shedts. The sweat-absorbing synthetic
fiber (hydrophilic fiber) includes 7 sweat - absorbing PP, PE and PET,

whi ch ar e;p4 oducegh by M@ﬂggﬁ&jﬁ%gélg@ ilic surfactant into the

hydr ophobi ¢ fiber”or coating the ophi lic surfactant ~on the hydrophobic
ar e so hydr ophi e THA [TE SRoate oty SRt o R FACABLE ToP RER S, B F AL ARLE:
Tor e, Fur oo PR AP EEA Ly AL At or 1] CLEAERAy AP RECTSREPE Y
Core ar o EoRoR PsEaresy SA0RAIRLSES, T HhON: MEERaC0th ShaiNEFeh ke
or et od 1HThe. evtaricon ender chef O SOERG Hietf it ViR cBip et pocRttes
her il |5 Boraen S cqurhar vt ot et aflecPrbfeBanas: £EpPber-Sansepecn
oxt ortor S RERAE R Aok ToER 1 BBRebATay, Bk, SFFRbrof sheettea

i n accor qanse bRt h&?ifﬁg&}ﬁ) L%Jc}:é?gét bARo! SnERRMw AN 2,82 Mg leading

preferably, the pitch©
the nonwoven fabric at a lead-in rate slower than the lead-out rate

of the roll.

The wiping sheet may be held with hands for use or attached
to a commercially available cléaning kit (wiping holder) for use.
From the respect of the attachment onto a wiping holder, preferably,
the areas on both the sides of the wiping sheet to be held on a wiping
holder should be processed so flexible by emboss processing and the
like as to give a lower bending resistance to the areas on both the
sides than the bending resistance at the central area of the wiping
sheet. The aréas on both the sides of the wiping sheet are readily
attached to the wiping holder because of such process of giving
flexibility. Thus, the wiping sheet is prevented from falling out
of the wiping holder readily. In other words, the wiping sheet has
a higher bending resistance as a whole and is thus readily attached

to the wiping holder.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1(A) is a plane view of the wiping sheet of the present
invention, as viewed from the side of the top sheet; Fig. 1(B) is

a partial enlarged plane view of Fig. 1(A);



lines is 5 nmmor nore to 30 mmor |ess. Through such formation of the
bondi ng |ines, excessive fluffiness of the fiber can be prevented on the
exterior sheets working as wi ping surfac8s; the surface strength of the
W pi ng sheet can be el evated and the resulting sheet turns durable of
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roll. The w prng sShe ‘hel d with hands for use or attached to a
comercially available cleaning kit (w ping holder) for use.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in the following
examples with reference to drawings.

Fig. 1{A) is a plane view of the wiping sheet of the present
invention, as depicted from the side of the exterior sheet. Fig. 1{B)
is a partial enlarged plane view of Fig. 1{(A). In Fig. 1(A)}, the
Y direction is a machine direction (MD) along which a web is led out
during sheet formation; the X direction is a cross direction (CD)
perpendicular to the Y direction. The directions of fibers are
oriented randomly along the X and Y directions; for example,
relatively more fibers are oriented along the Y direction (MD}.

In accordance with the present invention, for example, the
wiping sheet 1 is inwardly folded along folding lines vyl and y2 in
parallel with the Y direction, and then, the sheet is additionally
folded into halves along a folding line "x" in parallel with the X
direction. A plurality of such wiping sheets are then packaged in
a packaging container and the like for goods on the market.

Fig. 2 is a cross sectiogal view along line II - II of Fig..
1{A). As shown in Fig. 2, the wiping. sheet 1 of the present invention

is of a trilayer structure of three sheets in lamination, the sheets



From the respect of the attachnment onto a w ping hol der, preferably, the
areas on both the sides of the w ping sgggt to be held on a w ping hol der
shoul d be processed so flexible by enbo processing and the like as to
give a | ower bending resistance to the areas on both the sides than the
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sheet of the present invention.
absorbency can be used, with no specific limitation. As the
hydrophobic fiber, use is made of polypropylene {PP), polyethylene
{(PE}, polyethylene terephthalate (PET}, nylon and acrylic fibers,
preferably a thermoplastic hydrophobic synthetic fiber.

The .top sheet 3 and bottom sheet 5 contain the absorbent fiber
at 30 % by weight or more to 70 % by weight or less; and the hydrophobic
fiber at 30 % by weight or more to 70 % by weight or less. Each of
the top sheet 3 and bottom sheet 5 comprise a nonwoven fabric (spunlace
fabric) produced by interlacing together these fibers. The spunlace
fabric is produced by forming a fiber web with a card machine and
then applying water jet to the £fiber web thereby partially interlacing
together fibers in the fiber web. Because the fibers tend to fluff
in non~interlaced fiber areas, such fluffed fibers can tangle and
remove fine dust. Thus, the resulting wiping sheet has a surface
suitable forwiping off stain anddust. 1If toomuch fibersare fluffed,
alternatively, the strength of the resulting wiping sheet is
deteriorated, while causing dust to generate therein. So as to make
the surfaces of the top sheet and the bottom sheet fluffed
appropriately, the interval between the interlaced areas in the‘

direction perpendicular to the direétion in which most of fibers are

oriented, namely the length of the non-interlaced area, is preferably



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present
now be described in the foll ow ng exanples with reference to draw ngs.

wi |

i nvention

Fig. 1(A) is a plane view of the wiping bheet of the present invention, as

depicted fromthe side of the exterior sheet.
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nonwoven fabric is produced by bonding together its fibers therein,

sheet 5 LDrIo

sheets. Eac

the nonwoven fabric has a greater bending resistance than that of
the spunlace fabric. Therefore, the resulting wiping sheet 1 can
procure the bending resistance owing to the absorbent core.

The basis weights of the top sheet 3 and the bottom sheet 5
are individually 25 g/m® or more to 55 g/m? or less; and the basis
weight of the absorbent core 4 is 25 g/m® or more to 60 g/m? or less.
Therefore, the total basis weight of the wiping sheet 1 is about 75
g/m? or more to 170 g/m® or less. Accordingly, the resulting wiping
sheet 1 is wholly so bulky and readily held with hands. If the basis
weight of the absorbent core 4 is within the range described above,
the whole wiping sheet 1 can get a sufficiently high bending
resistance and can therefore have a water retentive function. If
the basis weights of the top sheet 3 and the bottom sheet 5 both as
the exterior sheets individually are within the range described above,
the sheet surface of the resulting wiping sheet 1 can absorb wet stain
for use in a dry state; for use being impregnated with water, the
exterior sheets can retain an appropriate water retentive function.

and can also serve to prevent water which is absorbed in the absorbent

core 4 from oozing over the sheet surface rapidly.



top sheet 3, absorbent sheet 4 and bottom sheet 5 conprise a nonwoven
fabric formed froman absorbent fiber (water retentive fiber) and a

hydr ophobi c fiber (thernoplastic hydr ophbbi c synthetic fiber). As the
absorbent fiber, use is made of for exanple a rayon fiber or a cellul ose
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the X direction perpendicular to the Ydirection (MD) where the fibers

are mainly oriented.

The fiber lengths of the absorbent fiber and the hydrophobic
fiber used in the top sheet 3, absorbent core 4 and bottom sheet 5
are about 30 mm to about 60 mm. The term "fiber length" means the
substantial fiber length (on average) in the nonwoven fabric. For
exémple, if the nonwoven fabric includes fibers in a crimped state,
the fiber length should be determined including the length in a
crimped state. Thebondinglines2haveapitch "p" inthe Ydirection,
which is shorter than the fiber length. The pitch "p" of the bonding
lines 2 is preferably 5 mm or more to 30 mm or less. If the bonding
lines 2 are formed at the pitch "p", excessive fluffiness and drop-out
of the fiber from the sheet surface can be prevented.

The form of the bonding lines 2 is not limited to the wave form
as shown in Fig. 1, but includes saw tooth forms and linear forms.
Nevertheless, bonding lines of wave forms or saw tooth forms can‘
effectively exert the wiping effect .in all the directions. As shown

in Fig. 2, more specifically, the trilayer sheet is recessed under



0.5 mMmor nore to 2.0 mmor less. The top sheet 3 and the bottom sheet 5
may be of absolutely the sane conposition, but the contents of the
absorbent fiber and the hydrophobic fi bédp may vary. The absorbent core 4
preferably conprises an air through bond nonwoven fabric, produced by
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and bottom sheet 5 is not limited to the hot melt bonding as described

above; an adhesive such as hot melt adhesive may be coated on the
faces of the absorbent core 4 opposing to the top sheet 3 and the
bottom sheet 5, or on the faces of the top sheet 3 and the bottom
sheet 5 opposing to the absorbent core 4, while pressing the adhesive
coated areas by means of an emboss roll and forming then bonding lines
2 through the adhesion.

Because the wiping sheet of the present invention contains the
absorbent fiber in each of the top sheet, the bottom sheet and the
absorbent core, the wiping sheet can absorb water during.dry wiping.
By presetting the conte;'lts of the absorbent fiber and the hydrophobic
fiber contained in the top sheet 3 and the bottom sheet 5 to the
aforementioned values, the water absorbency of the top sheet 3 and
the bottom sheet 5 can be enhanced during dry wiping. If impregnated
with water or liquid chemicals, the wiping sheet can have such good
water retentivity that the wiping sheet also canbe used for wet wiping.
In this case, because the absorbent fiber can serve to retain water-
and the hydrophobic fiber can preven{: outward water permeation, rapid

flow of water over the sheet surface can be prevented, so that the



the sheet surface of the resulting w ping sheet 1 can absorb wet stain for
use in a dry state; for use being inpregnated with water, the exterior
sheets can retain an appropriate water r¥tentive function and can al so
serve to prevent water which is absorbed in the absorbent core 4 from
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the bending resistance of the absorbent core 4 is enhanced, so that
the bending resistance of the trilayer sheet is also enhanced as a
whole. Because thebonding lines 2 are formed at an appropriatepitch
"p", furthermore, the bending resistance of the trilayer sheet. can
be enhanced due to the presence of the bonding lines 2. Thus, the
wiping sheet can readily be extended due to the own bending resistance,
after the wiping sheet is rinsed in water and squeezed.

The top sheet 3 and the bottom sheet 5 may be of a lamination
structure as shown in Fig. 3. Fig. 3 is a cross sectional view of
another embodiment of the wiping sheet shown in Fig. 2, depicting
the state of the trilayer sheet prior to bonded together on bonding
lines 2.

In the wiping sheet shown in Fig. 3, the exterior sheets, namely
the top sheet 7 and the bottom sheet 8, are independently of a bilayer
structure of surface layers 7a, 8a andback layers 7b, 8b. Such sheets
can be produced by forming fiber webs of the bilayer structure of
the surface layer and the back layer, and by subsequently interlacing
together fibers into a spunlace nonwoven fabric. Alternatively, the‘
surface layer and the back layer aré separately formed, followed by

hot melting or adhesive bonding.



the fiber length should be determ ned including the length in a

cri npedst at e. Thebondinglinethaveapitcg "p" in the Y direction, which is
shorter than the fiber |ength. The pitcH "p" of the bonding lines 2 is
preferably 5 mmor nore to 30 mmor less. If the bonding lines 2 are forned
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an absorbent fiber such as rayon fiber. Preferably, the content of
the absorbent fiber in the back layer is higher than that in the
surface layer. For example, the contents of the absorbent fiber and
the hydrophobic fiber in the back layer are preferably about 70 %
by weight and about 30 % by weight. Because the back layer contain-
the absorbent fiber at such a high content as described above, the
back layers 7b, 8b are highly absorbent. When wet stain is to be
wiped off by means of the resulting wiping sheet, the water passing
through the surface layers 7a, 8a is absorbed into the back layers
7b, 8b, in a secure manner. Because water is absorbed in the back
layers 7b, 8b, as described above, the content of the hydrophobic
fiber in the surface layers 7a, 8a can be elevated, whereby the water
absorbency and water retentivity of the whole wiping sheet are
enhanced. Additionally, the slip properties of the surfaces of the
top sheet and the bottom sheet can be elevated further.
Preferably, in the top sheet 7 and the bottom sheet 8, the total
content of the absorbent fiber is 35 % by weight or more to 70 % by
weight or less; and the total content of the hydrophobic fibers

therein is 30 % by weight or more to 65 % by weight or less.



bottom sheet 5, or on the faces of the top sheet 3 and the bottom sheet 5
opposing to the absorbent core 4, while EéeSSi ng the adhesi ve coated areas
by neans of an enboss roll and form ng then bonding lines 2 through the
adhesi on. Because the w ping sheet of the present invention contains the
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The absorbent core 4 is interposed between the top sheet 7 and
the bottom sheet 8, which are then bonded together by the same bonding
method as described above, to prepare the wiping sheet shown in Fig.
1.

As the hydropho.b:i.c~ fibér to be used in the top sheets 3,7 and
the bottom sheets 5,8, particularly the hydrophobic fiber to be used
in the surface layers 7a, 8a, use is made of hydrophilic or
sweat-absorbing fibers such as sweat-absorbing polypropylene (PP).
sweat-absorbing polyethylene (PE) and sweat-absorbing polyethylene
terephthalate (PET), whereby the water permeation and water
retentivity of each sheet can be enhanced. The sweat-absorbing Pé,
sweat-absorbing PE and sweat-absorbing PET are produced by coating
hydrophilic surfactants on the PP, PE and PET fibers or kneading the
surfactants into these fibers, whereby these fibers can procure such
a property that water may readily adhere to these fibers. Because
nonwoven fabrics containing such sweat-absorbing PP and sweat-
absorbing PET have slip properties and water retentivity, the surface
slip properties of the top sheet and the bottom sheet can be enhanced'
and the whole wiping sheet can gef higher water retentivity. As such

sweat—-absorbing PET, for example, a fiber under a trade name of "K07"



above nentioned range and its air through bond nonwoven fabric is conposed
of the thermally bonded thernoplastic hydrophobic fibers, the bending

resi stance of the absorbent core 4 is enhanced, so that the bendi ng
resistance of the trilayer sheet is also enhanced as a whol e. Because the
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a nonwoven fabric composing the top sheet and the bottom sheet over
a roll, attaching‘aiblade'to the nonwoven fabric, and winding in the
nonwoven fabric at a lead-in rate slower than a lead-out rate of the
roll.

The wiping sheet 1 is put to use,.while being held directly
with hands or being attached to a commercially available wiping holder
H as shown in Fig. 5. When the wiping sheet is to be used after
attached to the wiping holder H, region la indicated by hatching in
Fig. 4 is preferably emboss processed to be flexible. If the region
la is processed as flexible, the whole wiping sheet 1 is readily
attached at the flexible part to the wiping holder H and.is scarcely
dropped out therefrom, even if the wiping sheet 1 is so bulky and
has a high bending resistance as a whole.

In the wiping sheet 1 shown in Fig. 4, emboss is processed in
zones on both the sides in the X direction thereof to form flexible
regions la. For use on a general commercially available cleaning
kit (wiping holder}, the emboss processed regions la may be formed
in zones apart by 80 mm to both sides from the center line 01, which.

is extending in the Y direction, and apart by 50 mm to both sides

from the center line 02, which is extending in the X direction, each



2, the surface layers 7a, 8a are fornmed from an absorbent and

wat er-retentive fiber such as rayon fiber and a hydrophobic synthetic fiber
such as pol ypropyl ene, pol yethylene, nyl&h and acrylic fiber. The contents
of the individual fibers in the surface layers 7a, 8a are preferably as
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and the total con
or water. Because the top sheet and the bottom sheet are slippery,

then, the wiping sheet smoothly facilitates cleaning works without
excessive force. Because the fibers of the top sheet and the bottom
sheet are fluffy in the non-interlaced areas of the nonwoven fabric
composed of interlaced fibers, the fluffy fibers can tangle and remove
fine dust. Because the absorbent core has the high bending
resistance, the whole wiping sheet is tough. When the wiping sheet
is impregnated with liquid chemicals or water, the top sheet, the
absorbent core and the bottom sheet work together to retain the liquid,
so that the wiping sheet can retaiﬁ the wet state for a long term
to wipe off a larger area. Furthermore, the wiping sheet is so strong
that the wiping sheet can be rinsed in water, squeezed like scrubbing
cloth and recycled for use, after stained once.

The following sheets were prepared as examples of the wiping
sheet of the present invention as described above, to examine the

performance.

EXAMPLE



therein is 30 % by weight or nore to 65 % by wei ght or |ess. 16 The
basis weights of the top sheet 7 and the bottom sheet 8 are about 25
g/nmerr] or nore to 55 g/ n2 or |ess, i kKB t he top sheet and the bottom
sheet as shown in Fig. 2, and the basis weight of the surface layer to the
basi s weigghtnAfe tihe back layer is about 1:1. Thus, the total basis weight
of the mﬁplnéﬁé eet i s about 75 g/n2 or nore to 170 g/nferr] or less. At
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surface |l ayers 7a, 8a |s ma i'c or's sorbing fibers
such as sugats gbsor bi ng polypropylene (PP). sweat -absorbi ng pol yet hyl ene
(PE) and sweat - absor bi ng pol yet hyl ene terephthal ate (PET), whereby the

wat er perneation and water retentivity of each sheet can be enhanced. The
sweat - absor bi ng PP, sweat-absorbi ng PE and sweat - absor bi ng PET are produced
by coating hydrophilic surfactants on the PP, PE and PET fibers or kneadi ng
t he




surfactants into these fibers, whereby these fibers can procure such a
property that water may readily adhere to these fibers. Because nonwoven
fabrics containing such sweat-absorbiaggy PP and sweat- absorbi ng PET have
slip properties and water retentivity, the surface slip properties of the
top sheet and the bottom sheet can be enhanced and the whol e w ping sheet
can get higher water retentivity. As such sweat-absorbing PET, for exanple,
a fiber under a trade nane of "KO7" 17 manufactured by Toyobo Co., Ltd
can be used. In each sheet conprising such a trilayer structure, two types
or nore of absorbent fibers may satisfactorily be used and two types or
nore of hydrophobic fibers nay satisfactorily be used as well.

Additionally, the top sheet and the bottom sheet nmay be flat, but these
sheet s rray b ctepe prnhn_cecui at-i-sfact-o nrll\l 1 £ nrnpn,prnhncc d—1t hese
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attached to the wiping holder H region la indicated by hatching in Fig. 4
Is preferably enboss processed to be flexible. If the region lais

processed as flexible, the whole wiping 2heet 1 is readily attached at the
flexible part to the wiping holder H and is scarcely dropped out therefrom
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the wi ping sheet in the Y direction, The w ping sheet is for home use so as
to cl ean PAlysthvaspesperephthalate (PET) of a melting point as low as 130 C,

2.0 denier and a 5.1—mm fiber length, or PET of 1.4 denier and a 44-nm
fiber length, which were manufactured by Toyobo, Co., Ltd. The PET
with the lowmelting point was used at 20 $ by weight in the hydrophobic
fiber, while the PET of 1.4 denier and 44-ﬁm fiber length was used
at the remaining part therein in the top sheet and the bottom sheet.
In the absorbent core, furthermore, the PET with the lowmelting point
was used as the hydrophobic fiber.

The top sheet-and the bottom sheet were spunlace nonwoven
fabrics produced by forming fibers web from these raw material fibers
with a card machine and applying water jet to the fiber webs to
interlace these fibers together in the fiber webs.

The absorbent core, furthermore, &as an air through bond
nonwoven fabric produced by forming a fiber web from the raw material
fibers by means of a card machine and bonding together the fiber web
with a hot air dryer. However, in Comparative Example C, the
absorbent core was not used; in Comparative Example D, a spunlace
bond nonwoven fabric only consisting of the PET with the low melting.
point was used as the absorbent core.

Each absorbent core was interposed between the top sheet and

the bottom sheet, excluding in Comparative Example C. Then,



on, in a dry state or a wet state inpregnated with Iiquid chem cals or

wat er. Because the top sheet and the bottom sheet are slippery, then, the
wi pi ng sheet snoothly facilitates cleani2% works without excessive force.
Because the fibers of the top sheet and the bottom sheet are fluffy in the
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flat surface. The surface temperature of both the top roll and the
bottom roll was 140 C; and the top sheet 3, the absorbent core 4

and the bottom sheet 5 in a trilayer structure were pressed at a
pressure of 50 kg/cm?, and the resulting sheet was led out at a
periphery rate of 10 m/min, to form bonding lines 2.

The wiping sheets in the Examples A, B, C, D and E and in the
Comparative Examples A, B, C, D, E and F as shown in Table 1 were
tested as follows Test 1 to 3.

Test 1. Slip properties (wiping load)

1-1. The wiping sheets in the Examples A, B, C, D and E and in the
Comparative Examples A, B, C, D, E and F were uniformly sprayed with
water at a final sheet weight of 4.0 fold the weight in its dry weight,
so as to impregnate the sheets with water.

1-2. The wiping sheets were attached on a commercially available
holder for flooring wipers. Then, a commercially available flooring
board was placed on a scale, on which the holder was placed
subsequently. Then, the holder was at an angle of 45 degrees to the
board. .
1-3. While maintaining the holder angle, the holder was slid forward
at a rate of 0.5 m/sec on the flecoring board.

1-4. The load when the holder was placed on the flooring board was



Conparative Exanples A, B, C, D, E and F were prepared. Table 1 20 [err]
21 The conpositions of the raw nmaterials in the top sheets, the absorbent
cores and the bottom sheets in the Exanpf®s A, B, C, D and E and the
Conparative Exanples A, B, C, D, E and F were as follows; the absorbent
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weight, so as to impregnate the sheets with water.

2-2. The wiping sheets were attached to a commercially available
holder for flooring wipers.

2-3. Then, the holder was placed on a commerclally available flooring
board of an area of 1.64 m® to wipe off the whole area of the board.
2-4. After termination of the wiping work, the sheets were removed
from the holder, to weigh the sheet weight and determine the decrement
of the weight in each sheet.

2-5. The procedures of 2-2 tb 2-4 were repeated ten times. When
the decrement of the weight of each wiping sheet was 1.0 g per one
wiping procedure, the total wiping area was determined.

Test 3. Bending resistance

The bending resistance of each of the wiping sheets in the
Examples A, B, C, D and E and the Comparative Examples A, B, C, D,
E and F was measured by the cantilever method of JIS({Japanese
Industrial Standard)/L1096.

By the cantilever method, a test piece of a 25-mm width was
placed on a horizontal surface of a scaling device having a slanting
face at 45 degrees on the side face, and then by sliding the test
piece, the slide distance of the test piece was measured when the‘
top of the test piece reached the slanting face. Aé test pieces,

use was made of a test piece cut into a 25-mm width so that the machine



The top sheet and the bottom sheet were spunlace nonwoven fabrics produced
by formng fibers web fromthese raw naterial fibers with a card machi ne

and applying water jet to the fiber webs24 0 interlace these fibers t oget her
in the fiber webs. The absorbent core, furthernore, was an air through bond
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In Test 1, a smaller load indicates better slip properties.

The load dimension was then marked as O, A and X in Table 2. In

Test 1 to measure the slip properties of sheets (wiping load), when

a sheet began to slide at a load below 0.3 kg, the load was marked

as O; the load of 0.31 kg or more to 0.5 kg or less was marked as

A; and the load above 0.51 kg was marked as X.

In Test 2 of wiping area, additionally, higher water
retentivity can be procured at a larger total wiping area when the

sheet weight is decreased by 1.0 g/time. The total wiping area was

evaluated as O, A and X in the decreasing order. 1In Table 2, a
wiping area above 10.0 m? was marked as O; a wiping area of 8.0 m?
or more to 9.9 m® or less was marked as A; and a wiping area below

7.9 m® was marked as X.

At Test 3 of the bending resistance, a longer slide distance
of a test piece, when the top of the test piece reached the slanting

face of the scaling device, means higher bending resistance. Thus, "
the slide distance of a test piece was marked as O, A and X. In

'I'ablé 2, the bending resistance {mm/25 mm) of a dry test piece along



and the bottomsheet 5 in a trilayer structure were pressed at a pressure
of 50 kg/cnferr], and the resulting sheet_was |ed out at a periphery rate
of 10 mMmn, to formbonding |ines 2. Theb wi pi ng sheets in the Exanples A
B, C Dand E and in the Conparative Exanples A, B, C, D, E and F as shown

in Table tested as f Test 1 to, 3. st 1. | i roperties
(Wi pi ng |‘#¥é§’5 %ﬁ%ngrhag’wepi‘?#gd’g%&ass MALERS B iYf ethe, b%?dés:?g ¥ 87 4SE2BRe
in the Conparative Exanples A, B, C, D, E and F were uniformy sprayed with
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as to inpregnate the sheets with water. 1-2. The w ping sheets were
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hol der was pl aced subsequently. Then, the holder was at an angle of 45

degrees ta wdie trslr hides. aldndg DGt ininaddve Naloyero ang enariel el d@f
was slid forward at a rate of 0.5 msec on the flooring board. 1-4. The

| oad whe e . ced o fl i b d was 23 defjned as
zero; an&%%%%iﬂ%r#%ﬁ%%k% ?/ﬁegndqt e %écp;?cooe an’ &% 145 \ﬁassA" and
measured. Test 2. W pi ng area

the bending resistance below 89/59 was marked as X. Specifically,

the preferable range of the bending resistance of the wiping sheet

of the present invention is above 70 mm/25 mm in a dry state (mark
A), more preferably above 80 mm/25 mm in a dry state (mark O). The
bending resistance of a wet test piece containing water of 4-fold
the weight in a dry state was preferably above 60 mm/25 mm {mark A)

and more preferably above 70 mm/25 mm (mark O}.

Table 2



2-1. The wi ping sheets in the Exanples A, B, C, D and E and in the
Conparative Exanples A, B, C, D, E and F were uniformy sprayed with water
at a final sheet weight of 4. 0 fold th2éweight in its dry sheet weight, so
as to inpregnate the sheets with water. 2-2. The w ping sheets were
attached to a commercially avail able holder for flooring w pers. 2-3. Then,
the hol der was placed on a commercially avail able flooring board of an area
of 1.64 nferr] to wipe off the whole area of the board. 2-4. After

term nation of the wiping work, the sheets were renoved fromthe holder, to
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24 direction (direction of nost fibers in orientation) of a sheet m ght

el ongate toward the slanting face; and a test piece cut into a 25-mmw dth
so that the cross direction of a sheet n¥fht el ongate toward the slanting
face. By using such test pieces, the bending resistance (mi25 nm of the
sheet along the directions MD and CD was determ ned. These test pieces were
nmeasured in both the dry state and wet state after inpregnated with water.

The resul f_Test.,s 1 e shown in Table 2. In Test 1, a snaller
et o ikt

| oad i ndicates ies. The | oad di nensi on was then marked
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The wiping sheet of Comparative Example B was at rayon contents
as low as 10 % in the top sheet and the bottom sheet and at the content
of the hydrophobic fiber being 90 % by weight. Therefore, the slip
properties were good but the wiping area was less. In other words,
the water retentivity was poor.

The wiping sheet of Comparative Example C had no absorbent core,
so the sheet had lower water retentivity and lower bending resistance
in a wet state.

Because the wiping sheet of Comparative Example D comprised

-an absorbent core composed of a hydrophobic fiber alone, the sheet
could not retain water in the absorbent core. Therefore, the bending
resistance was low in a wet state.

Like the wiping sheet of Comparative Example E with the basis
weight of each of the top sheet, the absorbent core and the bottom
sheet being as small as 20 g/m?, not any of the slip properties, wiping
area and bending resistance was satisfactory.

On contrast to the wiping sheet of Comparative Example E, the
wiping sheet of the Comparative_Example F comprised the top sheet,‘

the absorbent core and the bottom sheet with a basis weight as large

as 60 g/m?in each, but the sheet had not good slip properties, although



face of the scaling device, neans hi gher bending resistance. Thus, the
slide distance of a test piece was marked as O, [err] and X. In Table 2,

t he bending resistance (nm 25 M) of a d#& test piece al ong 25 MY CD

bei ng above 120/ 80 was marked as O the bending resistance of 110 to 119/70

' t I Ng. ' . bel ow 99/ 6 S rked as
X 'the. samaregirder Sha s BHIAEU] PRSI R ELER o g@%ﬁé“%w/ & Biing
b 10Q470 . . ..t he _bendi pg resistance .of 9Q 99 to
O A o A
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, bly above 80 25 mmin a dry state (nmar . e
l[JgII:lH )ng Lge)s{scleasltparatﬁ%g'r gf g wet test piece containing water of 4-fold the

weight in a dry state was preferably above 60 mi 25 nm (mark A) and nore
preferably above 70 mi1 25 mm (mark O). Table 2 26 [err]

Conclusion

The results of the tests indicate that, in the sheet of a
trilayer structure of the top sheet, the absorbent core and the bottom
sheet shown in Fig.2, the rayon contents in the top sheet and the
bottom sheet are preferably about 30 % by weight or more to 70 % by
weight or less and the content of the hydrophobic fiber is preferably
about 30 % by weight or more to 70 % by weight or less as well. Because
the water retentivity of the absorbent core singly composed of a
hydrophobic fiber is poor, the absorbent core may preferably contain
the absorbent fiber such as rayon fiber at some extent. So as to
give the sufficient bending resistance to the resulting sheet,
furthermore, the basis weight of the absorbent core is preferably
25 g/m* or more to 60 g/m’ or less. The total basis weight of the
resulting wiping sheet of the trilayer structure is preferably about

75 g/m? or more to 160 g/m?® or less.

Example 2

A wiping sheet of the structure shown in Fig.3 was produced
in Example 2. More specifically, there was produced a wiping sheet
composed of a top sheet and a bottom sheet, each of sheets being of
a bilayer structure composed of a surface layer and a back layer.-

For comparison with the sheets of the Examples a, b, ¢, d and e, the

sheets shown in Comparative Examples a, b, c and d were produced.



27 Test results of Exanple 1 As shown in Table 2, the w ping sheets of
Exanples A, B,C, D and E were excellent fromall the respects of slip
properties, w ping area, and bendi ng res#stance. On the contrary, the
wi pi ng sheet of Conparative Exanple A was at rayon contents as high as 80 %
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Sl p profe trleesul 1 ns ael ShlBerhg clsrd: Abet el g%ﬁ%ﬁi‘fed
by Toyobo, Co., Ltd.) or sweat-absorbing PET of 1.5 denier and a 44-mm
fiber length ("KO07" under trade name; manufactured by Toyobo, Co.,
Ltd.}. In the surface layers of the top sheet and the bottom sheet,
only sweat-absorbing PET was used as the hydrophobic fiber; while
only PET with such low melting point was used in the back layers of
the top sheet and the bottom sheet. In the absorbent core,
furthermore, use was made of the PET of such low melting point as
the hydrophobic fiber.

For the top sheet and the bottom sheet, a spunlace nonwoven
fabric was used, which was produced, by applying water jet to a fiber
web of a bilayer structure formed from these raw material fibers to
interlace thereby the fibers together. As the absorbent core,
furthermore, an air through bond nonwoven fabric was used, which was
produced by bonding together the fiber web formed from the raw
material fibers with a hot air dryer, as in Example 1.

A sheet with the absorbent core interposed between the top sheet
and the bottom sheet was bonded together by the same method as for
the wiping sheet of Example 1. The shape and pitch of the bonding.
lines were the same as in Example ;.

Table 3



On contrast to the w ping sheet of Conparative Exanple E, the w ping sheet
of the Conparative Exanple F conprised tgg top sheet, the absorbent core
and the bottom sheet with a basis weight “as |large as 60 g/nferr] in each,
but the sheet had not good slip properties, although 28 the wi ping area
was enlarged owng to the high water retentivity and the bendi ng resistance
was great. If the basis weight is |large as descri bed above, furthernore,

t he sheet production cost is escalated. Conclusion The results of the tests
indicate that, in the sheet of a trilayer structure of the top sheet, the
absorbent core and the bottom sheet shown in Fig.2, the rayon contents in

the top sheet—awed—t+hebettom-she bly about 30 % by weight or
nore to 70 oa) wei ght{ or ljess and th f the hydfophobic filber is
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75 g/nferr] or nore to 160 g/nferr] or less. Exanple 2 A w ping sheet of
the structure shown in Fig.3 was produced in Exanple 2. Mre specifically,
there was produced a wipi ng sheet conposdl of a top sheet and a bottom
sheet, each of sheets bei ng of a bilayer structure corrposed of a surface
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t he hydrophobic fiber. For the top sheet and the bottom sheet, a spunl ace
nonwoven fabric was used, which was produced, by applying water jet to a
fiber web of a bilayer structure forned3&romthese raw material fibers to
interlace thereby the fibers together. As the absorbent core, furthernore,
an air through bond nonwoven fabric was used, which was produced by bonding
together the fiber web forned fromthe raw material fibers with a hot air
dryer, as in Exanple 1. A sheet with the absorbent core interposed between
the top sheet and the bottom sheet was bonded together by the sanme net hod

as for the wi pfi ngj sheet|of [Exafpl efl. [The [shape ahd gditch of the bonding
lines were theg sajie as | n Hxanple L. Tablg 3 30 [4rr] 31 The sheets
shown in Tabld 3 M e Lbj gcted tofthe sane tests| as |thogse for the sheets
of Exanple 1, ngnef& i?st U (sliip propertijes)] Test 4 (wjping area) and
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The results of these three Tests 1, 2 and 3 are shown in the foll ow ng
Table 4. The method of evaluating the results in Tests 1, 2 and 3 was the
sane as in Exanple 1. Table 4 32 [err$3 33 The results of the tests
shown in Table 4 indicate that the w ping sheets of Exanples a, b, ¢, d and

e vere very br ahel AL L TR Ok alle ahogh! BrOOREE!h T LpLO0LALEo A0

bendi ng resistance’in dry and Wwet states. tern

becavse CRHNE PP Y BRARETESP: Bt Gnid 21 & KB guPPAYCPPRTFEbIe ifye

W pi ng she f ar atj v ample.c with a total bas Lght_as. smal | as
50" g/ e (EIE L REEE BB GPe S b skathp Do (4t SF Retif B r $f1Stince
absor bent, co d, t bat t sheet) was poorly water retentive and had

t her ef or ¢ ({srﬁﬁ%%%vge&ng&aartg%‘ together with | ow bending resistance in a

vl gnt oL | o A A O YA BT RSBl 1,8 48 05 e
b were poor in terms of slip properties, because of their higher rayon
fiber contents in the surface layers. The wiping sheet of
Comparative Example ¢ with a total basis weight as small as 60 g/m®
(a basis weight of 20 g/m® in each of the top sheet and the absorbent
core and the bottom sheet) was poorly water retentive and had
therefore a small wiping area, together with low bending resistance
in a wet state. The wiping sheet of Comparative Example e with a
total basis weight as large as 180 g/m® {a basis weight of 60 g/m®
in each of the top sheet and the absorbent core and the bottom sheet),
had not so good slide properties. Additionally, the production cost

was high.

Conclusion

In the wiping sheet of Example 2 in accordance with the present
invention, accordingly, the rayon content in the surface layers in
the top sheet a;1d the bottom sheet is preferably 0 % by weight or
more to 70 % by weight or less while the content of the hydrophobic
fiber is preferably 30 % b_y weilght or more to 100 % by weight or less.
Like Examples a and b, in particular, the content of the hydrophobic
fiber is preferably 70 % by weight or more. Preferably, the rayon
content in the back layers in the top sheet and the bottom sheet is‘
about 70 % by weight, while the content of the hydrophobic fiber is

about 30 % by weight. Therefore, preferably, the total rayon content



in each of the top sheet and the absorbent core and the bottom sheet), had
not so good slide properties. Additionally, the production cost was high.

Conclusion In the wi ping sheet of Exanpl# 2 in accordance with the present
i nvention, accordingly, the rayon content in the surface layers in the top

i ght “ort A0S ey SPERG ea SR BFERREsbett Voot ¥ PucheTBhE, bRaAdee) B
par i cul 90 4Ry BEEPhE 068y ol BBk Shnt S ot el FATRRRRY s tonty 1
Sheet anc TR B PoRv R B BAYTRE S ol BtV B weRE combE b eei
Lot al” r ey b (e it S5 FRY, 138, 0 e PRECRR Binell Sarbferdeanly,
ol ophoBEot ey 92 ABurETE 80y Cudt Bni oBr i e £306E00, By=id upitonr of
o1 of r ab1 5 LRRTC B T Tt T R 12 S/ gt e R e

of the a 4R core is preferably about 25 g/nferr] or nore to 60
g/nferr] orllessi Exanpl e 3

Example 3

In Example 3, a wiping sheet of a trilayer structure composed
of a top sheet, an absorbent core and a bottom sheet as shown in Fig.

2 was produced, wherein emboss was formed on both the sides.of the

wiping sheet in the X direction. The sheets of Examples «, Band
vhad various emboss patterns. In the Example a, emboss of a dot

pattern was formed. On the wiping sheet of the Example 8, emboss
of a hexagon pattern was formed. On the wiping sheet of the Example

v, emboss of a dot pattern was formed and the emboss had openings.

For comparison with these Examples o, Band y, a wiping sheet with
no emboss treatment as shown in Fig. 1 was produced and used as
Comparative Example.

Like the Examples 1 and 2, the compositions of the rawmaterials

in the top sheets, the absorbent cores and the bottom sheets in the
wiping sheets of Examples «, Band yand the Comparative Example are

as follows; the absorbent fiber was a rayon fiber of 1.5 denier and.
a 51-mm fiber length (manufactured by Toho Rayon, Co., Ltd.); and

the hydrophobic fiber was polyethylene terephthalate (PET) of a



In Exanple 3, a wiping sheet of a trilayer structure conposed of a top
sheet, an absorbent core and a bottom sheet as shown in Fig. 2 was
produced wherei n emboss was fornmed on b3t h the sides of the w ping sheet
in the X dlrectlon The sheets of Exanples a, [err] and [err] had various
enboss patterns. oss of a dot pattern was forned. On

the wipi M P(?fmtthésEianpﬁié :[%QQC]EI‘O %rrBd%%mfﬁr &k Ragénmpafiber herath
formed. On the wi ping sheet of the Exanple [err], enboss of a dot pattern

was f or neldeanufadteizatdh bysThpdbopeln ngs:tdror oro?ﬁihrdfsamtlvdéﬂnieheﬂﬂi Bxédatme s
[err], [err] and [err], a wiping sheet wwth no enboss treatnent as shown in
Fig. 1 mmmdmmnmammmm dlo wabdx il £.Lid Ke. t he Exanpl es 1
and 2, the conpositions of the raw materials in the top sheets, the
absor bent coregcaneaicheolfothentspesitset muddehe potrahetestof uEJeawa’sezsade
[err] and [err] and the Conparative Exanple are as follows; the absorbent
fi ber wafa 2 agonnfleber mainwoEnlefiabriangradiitedn frder thendidilowing raw
(manuf actured by Toho Rayon, Co., Ltd.); and the hydrophobic fiber was
pol yet hy mafenielephtthel asyohPEIYenfarmd thenPET af tpoe ftovamelldimgspd30t and
[err]C, 2.0 denier and a 51-mmfiber |ength (manufactured by Toyobo, Co.,
Ltd.) or BEEToSf1 14 Adefuigreangng 44 4vm fnbierhéenpthgt hE¢ndrne absorbdnfiycore,
Toyobo, Co., Ltd.). For each of the top sheet and the bottom sheet, use was
made of £wpihdrmorerones orad atrde @f calucall f tlounoudie batd avvmgoveny fabric
materials; the rayon fiber and the PET of the |low nelting point and
produced from the rayon fiber and the PET of the low melting point.
The basis weight of each of the top sheet, the absorbent core and
the bottom sheet was 45 g/m?.
After interposing the absorbent core between the top sheet and
the bottom sheet, the sheet of a trilayer structure was heat sealed
by absolutely the same method as in Examples 1 and 2.
Both the sides of each of the wiping sheets of such trilayer

structure thus produced were embossed in the X direction. By using

the known steal match emboss, the wiping sheets of Examples aand

B were embossed without heating under conditions of an emboss

pressure of 50 kg/cm® and an emboss rate of 20 m/min. Consequently,

an emboss pattern of dots was formed on the wiping sheet of Example
¢ . An emboss pattern of hexagon was formed on the wiping sheet of
Example 8.

By using the known protruded steal match emboss, the wiping
sheet of Example y was embossed at an emboss pressure of 2 kg/cm?,
an emboss rate of 5 m/min and a temperature of 80 C. Consequently,

a wiping sheet of an emboss pattern with openings in a dot pattern



PET of 1.4 denier and a 44-mmfiber length. For the absorbent core,
furthernore, use was made of an air through bond nonwoven fabric produced
fromthe rayon fiber and the PET of the B®&w nelting point. The basis wei ght
of each of the top sheet, the absorbent core and the bottom sheet was 45
g/nerr]. After interposing the absorbent core between the top sheet and

t he bottdﬁ?%rﬁﬁﬁéu?% *sheet of a trilayer structure was heat seal ed by

absolutely the sane nethod as in Exanples 1 and 2. Both the sides of each
of the wi pi ng JHe&Rsradidie Examplas,sthgcviping ikeets ik &kamplesewhosSed
in the X direction. By using the known steal match enboss, the w ping

sheet's of a/xafPhesnaabdehsbEk xﬁaee%g@aésleqeﬁg ﬁe?at. heating under
C err

conditions of an enboss pressure of 50 Kg and an enboss rate of 20
m m n. Consequeft | enboss pattern of dots was.forned on . the w pin
sheet of Exarrp?%lea?ben%}néﬂ%@§%s FOCE N WEF ShBRATBhe RS ;%'%Qﬁfftlﬁ‘e%\%ﬁgl Ag
sheet of Exanple [err] . By using the known protruded steal match enboss,
the wi pi RPYHesradpPlegafpl 8 poSr Y wad Eompasteiive Exanedssss paditionadly?
kg/cnferr], an enboss rate of 5 mmn and a tenperature of 80 [err]C.
Consequerthe/, fal Wowimy Béaeetd cfaanpenbossegattern with openings in a dot

pattern 36 was produced. As Conparative Exanples, the w ping sheets of
Exanpl es Test |4 Pulling strength from wiping holder

4-1. The ends of the wiping sheets of Examples a, B and y and

Comparative Examples were inserted and attached into an insert
portion "h" of a commercially available wiping holder shown in Fig.
5.

4-2. A clip with a string was attached to the other remaining free
end of the wiping sheets attached to the wiping holder.

4-3. Pulling the string on the clip, the wiping sheets were drawn
out from the wiping holder.

4-4. Justwhen thewiping sheets were drawn out, the pulling strength
{g) was measured.

The face of the wiping sheet in contact with the roller with
protrusions {embossed face) at the process of emboss processing was
defined as a surface; and the other face of the wiping sheet on the
back side of the surface was defined as a back face. The pulling
strength, when the wiping sheet was attached to the wiping holder
with its surface directedoutside, was defined as the pulling strength
of the surface. The pulling strength, when the wiping sheet was
attached to the wiping holder with its back face directed outside,‘
was defined as the pulling strength of the back face. The results

of Tests 3 and 4 are shown in the following Table 5.



and [err] w thout enboss processing were used. The bendi ng resistances were
nmeasured as described in Test 3 about Eyinples [err], [err] and [err] and
Conpar ative Exanples. Additionally, the followi ng Test 4 was perforned.

Test 4 Pulling strength fromw ping holder 4-1. The ends of the

W pi ng sheets of Exanples [err], [err] and [err] and Conparative Exanples
were inserted and attached into an insert portion "h" of a comrercially
avai l abl e wi ping holder shown in Fig. 5. 4-2. Aclip with a string was
attached to the other remaining free end of the wi ping sheets attached to
the wiping holder. 4-3. Pulling the string on the clip, the wiping sheets

were drawn out fromthe w ping holder. 4-4. Just when the w ping sheets
were drawn out,| the pddling strengthl(g) s {meapurgqd. [he face of the
W pi hg sheet i cdnt ath Wit h t% rolljer thiprofrugi ong (enbossed face) at
t he process of enboss‘bgogess: g] W&s |def i gg as psurface; and the other
face of the wgin shaed gn 8 bagk |sfUel of s t8e murlfece was defined as a
back face. The |puflin &tmen@t@d whed the W pi ng shgef” pas attached to the
W ping holder witpit uff aceod| rected out silde,| wad defined as the pul ling
strength of the surfaé@. The pul]ingjstrengtlh, when |t hel w pi ng sheet was
attached to theg w ping holder wih 1§s back ffacef dirlect d out si de, was
defined as the |jpud i ng §2Eength pf the bagck fface] THe results of Tests 3
and 4 are shown i g thg e 0Iowing Tebllewp. o <« | o
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37 [err] 38 Table 5 indicates that the bending resistance of the w ping

sheets of Exanpl es and Conparative Exanples were not so different fromeach

ot her. However, conpared w th Exanples F@rr], [err] and [err], the pulling
strength was |lower in the sheets of the Conparative Exanpl es. Concl usion By
form ng enboss I pJ t4ql o %ﬂﬁﬂ’ Mol | der
t hereby and gi'\r/%ééf F\Ae%l%?ﬁ§?§gt%h$ﬁg&\?§}%gdg%géﬁt e V\c}egicf’]fg"ﬂg%eg%élgxgd

di | t L, Pi t ' 0l '
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of the p Nt . LAV Lan exerts good slip properties, an excellent
absorbenggagn%agﬂwgggkgfetentivity, and therefore, the w ping sheet of the

present inventjon can be used f.or .hoth dry .and wet w ping. The w pi .Sheet
P o0 st rong. t HANSTRE: wepTRE Tt is EARTR At ry HuRBE S of LEEnEIdRS
use. Because the w ping sheet is thick at sone extent, the w ping sheet can

readi | y B&éresbdhwiwel hanwes andtbensbeetscpdl sheafdmpesdtizet Examwpdlisng of f
dirty with water. Because the

Conclusion

By forming emboss on a wiping sheet in zones to be attached
to awiping holder thereby and giving flexibility to the wiping sheet,
the wiping sheet is readily attached to the wiping holder and the
attached wiping sheet is hardly dropped out.

As has been described above in detail, the wiping sheet of the
present invention exerts good slip properties, an excellent
absorbency and a water retentivity, and therefore, the wiping sheet
of the present invention can be used for both dry and wet wiping.
The wiping sheet is so strong that the wiping sheet is sufficiently
durable of continuous use. Because the v;iping sheet is thick at some
extent, the wiping sheet can readily be held with hands and can be
recycled and used, after washing off dirty with water. Because the
wiping sheet has a greater bending resistance owing to the presence
of an absorbent core therein, the shape restoration of the wiping
sheet is great, even after water rinsing and squeezing.

By emboss processing both the sides of the wiping sheet to be
flexible thereby, the wiping sheet can readily be attached to a
cleaning kit (wiping holder) and is not readily dropped out of the_

holder.



wi pi ng sheet hag‘h ‘?lg resi stance owa &)M@\igée& 10;‘:%&
absorbent core th I pe restor tion of -+

even after water ueezi ng. “By enboss proce55|n both t he

of the w ping sheet to be erX| bl e ”ﬁl}qs T GRS BEERI{NT she “ﬂ lfﬁﬁ
attached. %éFﬁE§Iean|ng kit (w ping d bIS nct read

of the ho 39 CLAI MES 1. eaL_canpr|S|ng exterlor
sheets cpnpri si ggp %B@%?@é‘@%’%hpfrh@%hgaé@t@riﬁ%E‘é@lté%ﬂ& ahyéis L€ chi-er

each of the exterior eets having a“basis weight of 25 to err
bei g a SPUELEGEe d YEIREGN shRRT &£t &PLL D AN ST0Ghe BE 1 HNGE fl'e*&%ﬁssoﬂé'o%“cﬁ@ in

a direction; and an absorbent core interposed between salid exterior sheets,

sai d abs%E@@f'ioE%h%e%%@é 134 BPe ARSAH PE B t}b@mga@kgasﬂé@& RaRl #8kh8ing

hydr ophobi ¢ fiber and having a basis weight of nferr] and bei'ng

a non- woyey; $abrte PF o aedoPynbhEr 1Rld Hr?og‘éhﬂg 304 '?fern&l% EQ%&%‘EQB@%t I c

hydrophobic fiber so that the absorbent core has a greater bending
resista teri | i or
Chects hof 00 B A foRs B4 (Ao aR Sos Moo, B0 Hiinly SRLEL Whidldy FELREL
in whi Cmﬂé’ﬁébﬁ?ftﬁé‘%éﬂd@&f %faﬁﬁtefs' Pé‘tﬁﬂlfﬂaﬂ&“%oe%h@rdvéigﬁfee&f thevmggmg

the wiping sheets having a bending resistance of 70 mmor nore in a

state agﬁné‘e@%.@xdtl@g dr§Sé e&e&ces%eégum By thé %ah% 134GR ranstiRé & aEQ%tréiEEig

W pi ng et contains water, whereby the weight of water 1s four-fol
the veigpg 9fs?ﬂfo@€ph§9n§h§e£ese piece of the wiping sheet with a width

dimension of 25 mm

2. A wiping sheet according to claim 1, wherein the absorbent core
has a basis weight of 25 g/m® or more to 60 g/nﬁlor less and contains
a hydrophobic fiber at 20 % by weight or more to 80 % by weight or

less.

3. A wiping sheet according to claim 2, wherein the hydrophobic
fiber is a thermoplastic hydrophobic fiber and the absorbent core
is a nonwoven fabric produced by thermally bonding together the

thermoplastic hydrophobic fiber.

4. A wiping sheet according to claim 3, wherein said absorbent
core is an air through bond nonwoven fabric produced by melting and

bonding together the thermoplastic hydrophobic fiber in hot air.

5. A wiping sheet according to claim 1, wherein at least one of'
the exterior sheets has a basis weight of 25 g/m? or more to 55 g/m?

or less and contains an absorbent fiber at 30 % by weight or more
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A [ coretis an air

ccording to claim1, wh#fein sé
t hrough bond nonwoven fabric produced by neltinfg_and hqj g-—-togét her the
t her nopl g5t NQRLChf [ t 13 ; s M, Pi ng
to clai méﬁ,j%ﬂﬁg{ﬁggﬁgtea%e%%? aghré;(%t gﬁgﬁ:gpgf’bécbl %gr%t%%ﬁgﬁggﬁggsed
of a surfacg.layes PHds apPagkibRyesrandsshe back layer 40 contains nore
of the absorbent fiber than the sur?ace ayer. 4. A wi pi ng sheet
according to claim3, wherein the surface | ayer contains the absorbent
fiber at 0% by weight or nore to 70% by wei ght or |ess and contains the
hydr ophopi c fi d % KgRt £ Qr : 9 ' :

wher o The sirfaBEn R eSS
fiber at-390aDy yveh@htoohi PEeriNe£0% by weight or less and the hydrophobic
fiber at 30% by weight or less to 65% by weight or |less. 5. A W pi ng
sheet according to claim3, wherein the hydrophobic fiber in the surface

| ayer is coated or kneaded with a hydrophilic surfactant to be a

hydrophopi ¢ ora SYGan PR REiEng 8o clafm iyl S ES a2 AU Bael 81
claimb5, wherein at |least one of the exterior sheets Is crepe processed. 7.

A Wi pi ngtﬁ@f‘fietm A O nelsah B Rs 1 YRES BiHL b&?zayg'm@f@ﬂ h6r8r £§Veatly/m?

absorbing f r is selected fromthe group consisting of sweat-absorblng

pol ypr opyt engs Panethyl £pee ANGr R ¥t H Y RNE £t 1P 348 ucture composed

of a surface layer and a back layer and the back layer contains more

the absorbent fiber than the surface layer.

8. A wiping sheet according to claim 7, wherein the surface layer
contains the absorbent fiber at 0 % by weight or more to 70 % by weight
or less and contains the hydrophobic fiber at 30 % by weight or more
to 100 % by weight or less and wherein the surface layer and back
layer together contain the absorbent fiber at 35 % by weight or more
to 70 % by weight or less and the hydrophobic fiber at 30 % by weight

or less to 65 % by weight or less.

9. A wiping sheet according to claim 8, wherein the hydrophilic

fiber is contained in the surface layer.
10. A wiping sheet according to claim 5, wherein each of the
exterior sheets is a nonwoven fabric produced by interlacing together

the absorbent fiber and the hydrophobic fiber.

11. A wiping sheet according to claim 10, wherein at least one of



8. A W pi ng sheet im1, wherei | RNg lines are
formed by heating thummmnmmmﬁ and t WWHAS(B&E& under pressure
and nelting and bondi hg todet fer °t hé t hét mo astlngLNng contfai ned in the
exterior sheets and the absorbent core. 1.9 Attt sheet

accordi ' , sHSE &1 {5 S qgﬂ& lpes are in a wave formor a
saw t oot %%}%@1}1%&'8 SA V\A%ifn%g %F]%%% acc‘g%i%%g' to claim8, wherein the
pitch of the aligned bonding lines is shorter than the I ength of the fiber
conposi ng the exterior sheets. 11. A w ping sheet according to claim 10,
wher ein yhe | engtR;al dhetaheesPeihqgiPel a SRAL Aotk | £ ts
is 30 to 60 mm anglt %e H&%%h g? taﬁegz;! i gn% Bénd! ng iﬁ?ﬁggeels tdolo%iséﬁ%g
12 A pidie %@%%trb%%%@;cagake E&ﬁagalﬁoa@ﬁavﬁ b %%nm@;@bgg_ﬁ;egs e3LRAGE

of area on both the sides of the w ping sheet ch are to d on a

Wi pi ng %Pﬁs kel %Fécﬁg&v ihhgn hendibhg #8558 Q?:‘éeoﬁf?ﬁﬁ@d ;gr&\{lﬁgxe&%ef

the w pi ng eet . W pi ng sheet according to claim erein said
areas togfigtel d on the wi ping holder are enmboss processed so that the
bendi ng resi stance of the areas is reduced. 14. A w pi ng sheet according

to claim1, wherein the hydrophobic fiber in the exterior sheets is coated
or kneaded with a hydrophilic surfactant to be a hydrophilic or

sweat - abgor bi gy i phRE-shleet acfoMiPh8ESELEin 32C AL AY 4 La3bAdRdhg WAREE! N
t he hydrophilic or sweat-
are formed by heating the exterior sheets and the absorbent core under
pressure and melting and bonding together the thermoplastic fiber

"

contained in the exterior sheets and the absorbent core.

14. Awiping sheet according to claim 13, wherein said bonding lines

are in a wave form or a saw tooth form.

15. A wiping sheet according to claim 13, wherein the pitch of the
aligned bonding lines is shorter than the length of the fiber

composing the exterior sheets.

1s. A wiping sheet according to claim 15, wherein the length of
the absorbent fiber contained in the exterior sheets is 30 to 60 mm

and the pitch of the aligned bonding lines is 5 to 30 mm.

17. A wiping sheet according to claim 1, wherein the bending
resistance of the areas on both the sides of the wiping sheet which
are to be held on a wiping holder is lower than the bending resistance

of the central area of the wiping-sheet.

This Sheet Has Been Reﬁaced
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the group _consisting of

weat - absor bi ng
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18. A wiping sheet according to claim 17, wherein said areas to

be held on the wiping holder are emboss processed so that the bending

resistance of the areas is reduced.
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