W PI NG ‘SHEET AND PRODUCTI ON THEREOF BACKGRdQN%QC#fEFE?K
I NVENTION 1. Field of the Invention: The present invention relateg

to a wiping sheet and a process for production thereof, and nore i
particularly to a w ping sheet to be used, in a wet or dry state with or
wi t hout a chemnical sol HEP3NG FEEBHNANBIPRABPPENAOYN, THEREOPe out dirt in the
kitchen. 2. Description of the Prior Art: W pi ng sheet widely used in
the past to wipe out dirt in the kitchen is enbossed two-ply wat er- proof
paper or nonwoven fabric (called spunlace formed by interlacing fibers),
both inpregnated with a ch8aCEaROVNDUOFOMHE INWeNThem cal solution used
for such w ping sheet is conposed of al cohol, surfactant, and glycol, so

that it aasi IBiedet@pates Diventdion:. The wi pi ng sheet to be used to
wipe out dirt in the kitchen should neet the follow ng conditions. (a)
H gh bendi ng THeeSbskaea®. invent Vi hawiatds fitei egt N@hek®S! SH@NGE,

the wi ping sheet tends to twist or roll during wping. (b) H gh surface
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the sheet to break after rubbing against the surface under a prescribe
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fluff and brea
chemical solution impregnated thereinto, to wipe out dirt in the
kitchen._
2. Description of the Prior Art:

Wiping sheet widely used in the past to wipe out dirt in
the kitchen is embossed two-ply water-proof paper or nonwoven
fabric (called spunlace formed by interlacing fibers), both
impregnated with a chemical solution. The chemical solution
used for such wiping sheet is composed of alcohol, surfactant,
and glycol, so that it easily decomposes oily dirt.

The wiping sheet to be used to wipe out dirt in the kitchen
should meet the following conditions.

(a) High bending resistance. Without sufficient bending
resistance, the wiping sheet tends to twist or roll during
wiping.

(b) High surface frictional strength, which is defined as the
number of times required for the sheet to break after rubbing
against the surface under a prescribed load. Without sufficient
frictional strength, the wiping sheet tends to fluff and break
during wiping.

(c) Specific surface structure suitable for wiping. This is

necessary for effective wiping.



during wiping. (c) Specific surface structure suitable for w ping. Thi s
IS necessary for effective w ping. 2
(d) Apparent large thickness. A thin wi pfng sheet is difficult to hold by
hand and feels harsh during w ping. Conventi onal enbossed two-ply

wat er - pr daf) p&pearas tkiltagtgen thiigimegpsshedt toies wigiimeethedtd tdedifficult
above-nentioned requirenents. It may have its bending resistance in

condi ti orco &Molidndyvedsed tand Seed sextaarsth dudinmpwiaivey.i ts apparent -
thickness in condition (d) increased to sone extent by enbossing and

pl yi ng. Howeve@&@onveirit iiohalergmipmsged ntwor pRgewhteet pobaf papergtds ixitchen
condition (b) and hence it is liable to break during strong w ping. Al so,
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effective than fiber-interlaced nonwoven fabric. On the ot her hand,

convent i qrama4i piR@ Sheetoddutme dyimncd iBercdid &1 acedh poryavasdabrd ¢
I npregnated with a chem cal solution does not neet all the above-nentioned
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by increasing its basis weight. It has a surface structure In condition
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because it is conposed of fibers which are nere I nte but are not
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breaks due to surfacéﬁg?lugflng. %hls I's true particu af1y |HRFhe case

where it Jn¥% hence it is liable to break during strong wiping. Also, it
has a high surface density contrary to condition (c) and hence
is less effective than fiber-interlaced nonwoven fabric.

On the other hand, conventional wiping sheet in the form of
fiber-interlaced nonwoven fabric impregnated with a chemical
solution does not meet all the above-mentioned requirements
either. It may have its thickness in condition (d) increased by
increasing its basis weight. It has a surface structure in
condition (c) more suitable for wiping than paper, but it is
liable to fluffing because it is composed of fibers which are
merely interlaced but are not firmly bonded to one another.
After several repetitions of wiping, it breaks due to surface
fluffing. This is true particularly in the case where it is
rubbed against a gas range with charred dirt. In other words,
it is also poor in surface frictional strength in condition (b)
and hence is poor in wiping performance. Moreover, it is low in
bending resistance contrary to condition (a) and hence it is
liable to twist and roll during wiping.

As mentioned above, none of conventional wiping sheets meet

all the above-mentioned conditions (a),(b),{(c) and (d).



rubbed against a gas range with charred dirt. |In other words, it is also
poor in surface frictional strength in condition (b) and hence is poor in
wi pi ng performance. Morreover, it is low#n bending resistance contrary to
condition (a) and hence it is liable to twst and roll during w ping.

As nentioned above, none of GAMMARY GFalTHM FINVENSIHER s neet all the
above-nentioned conditions (a),(b),(c) and (d).

3 The prese3tiVAREnOE chHwalsN\ieNpll@Nted in Tmiqy axerdddrassnttiign
was conpleted in order to address the above-nentioned problens involved in
t he pri oabavre -menitrionegy . prdtildnss ahnebjlees ah tdree ppesent artveaddmivlidyy.
provide a w ping sheet and a process for production thereof, said w ping
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which is suitable for wi ping and al so having a high bending resistance and
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per f or mance. It is another object of the present invention to provide

a nonwowen 1fighhicC 8RE asRF LSS sftQ’fud%ﬁﬁ(éucbfonth@fePﬁteﬁﬁégednm%
fabric having a specific surface structure for effective w ping e
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fabric formed by interlacing fibers containing at |east thernoplastic

fibers, sandihighelsRtidiGe Anide e PR dd ﬂ%ﬂ%lnesﬁéfgcttﬂ %c%"gselﬁ? S
in the cross
for good durability and wiping performance.

It is another object‘of the present invention to provide a
nonwoven fabric and a process for production thereof, said
nonwoven fabric having a specific surface structure for
effective wiping.

The wiping sheet of the present invention comprises at
least one nonwoven fabric formed by interlacing fibers
containing at least thermoplastic fibers, said fibers being
oriented more in the machine direction but less in the cross
direction, said thermoplastic fibers being fusion-bonded such
that the fusion-bonding lines extend forming a striped pattern
in the direction intersecting the machine direction, said
striped pattern having a pitch (in the machine direction)
shorter than the substantial length of the fiber forming the
nonwoven fabric.

The above-mentioned fiber-interlaced nonwoven fabric has a
higher tensile strength in the machine direction (in which more
fibers are oriented) than in the cross direction (in which less

fibers are oriented). The machine direction (MD) is that

direction in which the web advances when it is formed from



direction, said thernoplastic fibers being fusion-bonded such that the
fusion-bonding lines extend formng a striped pattern in the direction

i ntersecting the machine direction, said4 striped pattern having a
pitch (in the machine direction) shorter than the substantial |ength
of the fifbéersor m ng e goowsvendimdciion  (CDhe aboveth®nt i diedction
fiber-interlaced nonwoven fabric has a higher tensile strength in the
machi ne gergenidiculiar woi chenowehihiebdrseataoar.i ented) than in the.cross

direction (in which less fibers are oriented). The machine direction
(MD) is thatrhedi aBoveomehbivheah tdiesvbd advaneash Wien défised ora®ed theom
4 fibers. The <cross direction (CD) is that direction

per pendi eghah 10 dthengmehidte shdactmddsured wHée abQEScﬂﬁéhi enedmneRgiges
strength is defined as the tensile strength at break neasured when a

speci "ENig2puNMed @) a iratRUblred 08t mi/maheuefin{08 WEhEiAHSi Ng a Tensil on.
The nonwoven fabric suitable for the present inventionis t

he
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which is characterized by that the ratio of tensile strength in the
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The w ping sheet of the present invention utilizes the fact that

fiber-inpenlaced NOIMONEN LABEKC N8ScAaSHEBEReR! it Gt SWHAPLE (8T o
Wi pi ng. The wi ping sheet” of the present
tensile strength in the machine direction to that in the cross
direction is from 1.5:1 té 10:1.

The wiping sheet of the present invention utilizes the fact
that the fiber-interlaced nonwoven fabric has a surface
structure suitable for wiping. The wiping sheet of the present
invention may consist of one piece of the nonwoven fabric or
more (preferably two) pieces of the nonwoven fabric stacked on
top of the other. The feature of the present invention resides
in the fusion-bonding lines extending in the direction
intersecting the machine direction (MD) in a striped pattern,
which can be formed by fusion-bonding the thermoplastic fibers
contained in nonwoven fabric. Additionally, when the wiping
sheet consists of a plurality of nonwoven fabrics, the fusion-
bonding lines can fusion-bond a plurality of nonwoven fabrics to
each other. The fusion-bonding 1lines in a striped pattern
produce a high bending resistance which is not obtained by an
ordinary simple nonwoven fabric. In other words, the above-
mentioned condition (a) can be met in this way. In addition,
the fusion-bonding lines extending in the cross direction (CD)

contribute to the tensile strength in the cross direction of the



I nvention may consi st of one piece of the nonwoven fabric or nore
(preferably two) pieces of the nonwoven fabric stacked on top of the

ot her. The feature of the present i nvent Pon resides in the
fusion-bonding lines extending in the direction intersecting the
machi ne ¥iPeSG GheND) | fihe Striped patitenn haghizhpéhabbéipoMped shprter
fusi on-bondi ng the thernnplastlc fibers contained in nonwoven fabric.
Addi ti ondiap, WrensubBetanping lsmath cofisitbes ffber pformingytbe mommmmen
fabrics, the fusion- bonding |lines can fusion-bond a plurality of nonwoven
fabrics £@brdgch offhdis. comperu¢usdmnpirengntg dumisce | ilaf§ingpedheatebar n
produce a high bending resistance which is not obtained by an ordinary
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(a) can be net in this way. In addition, the fusion-bonding Iines
ext endi ndni rthtilse waryo $hediatests -oentGon e & arindiluios (@)t kant ®eSie® .St rengt h
in the cross direction of the 5

Wi pi ng sheet. Lafhimgstvicped pairecipiders apidavdven MIbrSky ter tdphaF tihe
substantial length of the fiber formng the nonwoven fabric. This
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frictional strength of the wiping sheet. 1In this way the above-nenti oned
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fabrics on top of the other increases the apparent thickness, thereby

meeting igheetabevasierisl osed gondihies fHodce I@ft%mﬂm%&ﬂﬂ@ Wieng
sheet consists of a single piece of nonwoven fabric,
nonwoven fabric should have a basis weight greater than 50 g/m?,
so that it is thick enough to meet the above-mentioned condition
(dj.

The above-mentioned fusion-bonding lines should preferably
extend in the direction oblique to both the machine and cross
directions. To be more specific, the fusion-bonding lines
should be of wavy or herringbone pattern.

The fusion-bonding lines form raised parts of fibers at
their borders with non-fusion-bonded areas. These raised parts
enhance the wiping effect, thereby meeting the above-mentioned
condition (c). In addition, these raised parts run in different
directions because the fusion boding lines are oblique to both
the machine and cross directions; therefore, they enhance the
wiping effect regardless of the wiping direction.

The fusion-bonding lines should preferably be formed such
that their pitch in the machine direction is shorter than one
half and longer than one-eighth of the substantial fiber length.

If the nonwoven fabric is composed of non-thermoplastic fibers

and thermoplastic fibers which differ in the fiber length, then



nonwoven fabric shoul d have a basis weight greater than 50 g/nferr], so
that it is thick enough to neet the above-nentioned condition (d).
The above-nenti oned fusion-bonding |ines®should preferably extend in the

direction oblique to both the machine and cross directions. To be nore
speci fi c,thet sabsftiggitédmlbdridiany 1drgtds cantesulichtive tWie vehor torr hieibré nglemgeth
pattern. The fusion-bonding lines formraised parts of fibers at

t hei r boroder $hei t liihem- f dsngihbonflednanetkermdpiastiai seilbpasts enhantee
the wi ping effect, thereby neeting the above-nentioned condition (c). In
addi t i onnonwvesenr fFiabed ars campodet diff febents wditteotdormudetiaise digths,
fusion boding lines are oblique to both the machine and cross directions;
t her ef or @het heybenbhanaalt heibwkpi ngnefh ecdonergarnditessthb t QoW PEDNY fiber

di rection. The fusion-bonding |ines should preferably be fornmed such
that theilen@ithch in the machine direction is shorter than one half and
| onger than one-eighth of the substantial fiber length. |If the nonwoven

fabric is conpoged @énweveht heraBRlast ishduRer Sprépdribey Mmpbashia fihers.
which differ in the fiber length, then
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the fiber length of non-thernoplastic fibers. nonwoven
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i ber Iength cones into the shortest fi1 ber engt h.
and non-thermoplastic fibers (such as rayon). Alternatively, it
should preferably be coméosed of heat-shrinkable thermoplastic
fibers, non-heat-shrinkable thermoplastic fibers (such as PET),
and rayon fibers. It may also be composed of heat-shrinkable
thermoplastic fibers and non-heat-shrinkable thermoplastic
fibers (such as PET).

The heat-shrinkable fibers produce small wrinkles on the
surface of the nonwoven fabric in the shrinking step, and such
wrinkles enhance the wiping effect.

The heat-shrinkable fibers should preferably be composite
fibers of side-by-side type formed from resins differing in
melting point. Such composite fibers shrink to take on the
spiral or wavy shape, thereby producing minute irregularities on
the sheet surface. These surface irregularities enhance the
wiping effect.

If the wiping sheet is composed of a single nonwoven fabric,
then the nonwoven fabric should preferably have a basis weight
greater than 50 g/m’ and less than 100 g/m?>. If the wiping sheet
is composed of two or more nonwoven fabrics, then the nonwoven

fabrics should preferably have a total basis weight greater than



The nonwoven fabric should preferably contain heat- shrinkable fibers. In
ot her words, the nonwoven fabric should preferably be conposed of

heat - shri nkabl e thernopl astic fibers an@l non-thernoplastic fibers (such as
rayon). Alternatlvely, it should preferably be conposed of heat-shrinkable
t her mopl &8t i¢/m¥ | &ed s 1leason- hean- SHd nkdhf e t HErerp sipastiifd el beasi$ s weh g
PET), and rayon fi bers. It may al so be conposed of heat-shrinkabl e

t her nopl gseaterf i bbas aAd ghoh-beatrsbutekabte thdiersmfiaast i Erifdidiensl
(such as PET). The heat-shrinkable fibers produce small winkles on

t he surkacengftht hadnahiokeeskabifi ¢hienwtipanghishelkitng step, and such

wri nkl es enhance the w ping effect. The heat-shrinkable fibers should

preferably beAcespdinige ¢ bertse ofprseslenby- shdentype, f otABd browekesi For
differing in nelting point. Such conposite fibers shrink to take on the

spiral opredvyisGapte tWigriely gHatChdEpi ek ethé r 8g6bar bEi €5rpfngt Re weheet
surface. These surface irregularities enhance the w ping effect.
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nonwoven fabric should preferably have a basis weight greater than 50
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two or nore nonwoven fabrics, then the nonwoven fabrics should preferably

have a tQh@'w@%S'%nWEMQ%%—Q%%%B rth@%%oplastlc fibers, 5 e web using a
7 50 g/nferr] and less than merr]. The specified basis weight

heating roll, thereby formlng fusion-bonding lines in a striped
pattern such that the fugion—bonding lines extend crossing the
machine direction and the striped pattern has a pitch in the
machine direction which is shorter than the substantial length
of the fibers constituting the nonwoven fabric, with the
direction in which more fibers constituting the nonwoven fabric
are oriented being defined as the machine direction and the
direction (perpendicuiar to the machined direction) in which
less fibers constituting the nonwoven fabric are oriented being
defined as the cross direction.

In the case where the wiping sheet is composed of two or
more nonwoven fabrics, the above-mentioned process comprises an
additional step of laying nonwoven fabrics one over another
between the shrinking step and the heat-fusing step, so that the
nonwoven fabrics are joined together by the fusion-bonding lines
in the heat-fusing step.

The fusion-bonding lines to join nonwoven fabrics together
should preferably be formed in a wavy or herringbone pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is a schematic plan view showing the surface



greater than 50 g/nferr] contributes to the surface frictional

strength and t hi ckness of the w ping sheet. According to the present
i nvention, the process for producing th& wiping sheet conprises the steps
of formng a web containing heat-shrinkable fibers, interlacing the

fibers consticuratignt lod wile wihpiingkishgedaiod Host psiesemitabiingehitieons in the
web, and heat-fusing thernoplastic fibers in the web using a heating roll,
t her eby form #ggf.usd obs bandiend arigeds secta gtali peikw paaken naionh tthat ltime
fusi on-bonding |lines extend crossing the nmachine direction and the striped
pattern AdsId pint ¢Hg.n lt.he nmachine direction which is shorter than the
substantial length of the fibers constituting the nonwoven fabric, with
the directiofiign vihjxh tor Eifi.BECs denst i diddgrant helaetvavengf abel Gty
oriented being defined as the machine direction and the direction

( per pendiogulpaio due itnfge thRe hiipae gdisheeit @F) the Wiesknt aavehithens
constituting the nonwoven fabric are oriented being defined as the cross

di rection. Fig.l natAp Gasea Waeke 1bbmewtPipithrs hotbw SSHEWRRFednel dnMd
nore nonwoven fabrics, the above-nentioned process conprises an additional

step of IayitRGnNWWOYRE halri-embRe iQe NPt hek; ghetygen {heaghrddikd g
step and the heat-fusing step, so that the nonwoven fabrics are joined

toget her sy +1iR@ Uik RARANG1l0REShd N ithle Bleatinf ¥Signg 45t8p. The
fusion-bonding lines to join nonwoven fabrics together should preferably

be formed in gjwavysor er LHhagbpng  pad N4 1 ; N
DESCRI PTI ON Of THE, DRA NGE P8 ] g.ég?r' is a plan, view S ' Ehow Ky

is a schematic plan view
the surfae®terns of fusion-bonding lines.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The wiping sheet of the present invention has the surface
configuration as schematically shown in Fig. 1 (plan view) and
also has the cross section as shown in Fig. 2 (enlarged
sectional view taken along the line II-II in Fig. 1). It is
produced by the steps schematically shown in Fig. 3(A) to Fig.
3(C).

The wiping sheet S in Figs. 1 and 2 is composed of two
pieces of nonwoven fabrics 1 and 1 which are laid on top of the
other and fusion-bonded together at the fusion-bonding lines 2.

The nonwoven fabric 1 is a fiber-interlaced nonwoven fabric
called spunlace. It is composed of rayon fibers and heat-
shrinkable thermoplastic fibers. The term “heat-shrinkable
fibers” is meant any fiber which has undergone drawing in the
manufacturing process so that they shrink upon heating in
proportion to the ratio of drawing. The heat-shrinkable
thermoplastic fiber is a composite fiber of side-by-side type

composed of materials differing in melting point. The



8 configuration of the w ping sheet of the present invention. Fig. 2

is an enlarged sectional viewtaken along the line [II-1l1 in Fig. 1.
Fig. 3(A) to Fig.3(C) is a diagramillustrating the steps of producing the
W pi ng sheet of the present invention. Fig. 4(A) is a devel opnent plan

vi ew shoWaPit mos P pammadar i@l s he itseat - olvossengmpdel,. léwemeZtBhgi s
an enl arged sectional view taken along the line B-Bin Fig. 4(A.

Fig. 5 HAYestrrMigh-mgBings a pl an vipedyesitewi.ng sone padvemastbhg

f usi on- bondi ng | i nes. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
The wi pi mpsrmeipwlendthpglesenitimyent i on has pdlyprwpydeae confi gur ati andas
schematically shown in Fig. 1 (plan view and also has the cross section

as shown pol ¥pxppYl €ree po gestt hgbeté onal vi ew taken along the line I1-11 in
Fig. 1). It is produced by the steps schematically shown in Fig. 3(A

to Fig. 3(0 .After Bbeny pirewmsheet SriiRnfteds.id 8AE ZndchiGRNPESLECOfoh VWO
pi eces of nonwoven fabrics 1 and 1 which are laid on top of the other and

fusi on- baitedcomoes s albéhe (bEsisqaleleRdisi@e iti8% )2-shrinks NEpEW MO ng
fabric 1 is a fiber-interlaced nonwoven fabric called spunl ace. It is

conposed af tRYORabhBaes dadEthen! - pshtiokabiey GheTRRI-331IsE gef 1RRIS - to

The term "heat-shrinkable fibers” is meant any fiber which has undergone

drawi ng ithké1€on MBNEHEELY" bRIWRLGCERRpRO t Rafi & hayr SIHI A pRofudeat higutd
surface iregularities on the wiping sheet.

The nonwoven fabric 1 is not restricted in structure to the
one explained above. It may be composed of rayon fiber, heat- .-
shrinkable thermoplastic fiber, and non-heat-shrinkable
thermoplastic fiber. Alternatively, it may be composed of rayon

fiber and non-heat-shrinkable thermoplastic fiber.

The preferred blending ratio of fibers is as follows.

. rayon fiber : thermoplastic fiber = 30-70 : 70-30 (wt%)
i rayon fiber : heat-shrinkable fiber = 30-70 : 70-30 (wt%)
. rayon fiber : thermoplastic fiber : heat-shrinkable fiber =

30-60 : 10-30 : 10-60 (wt%)

The nonwoven fabric 1 which has undergone the shrink
process is shown in Figs. 1 and 2. It is noted that the heat-
shrinkable fibers shrink in the machine direction in which more
fibers are oriented, thereby forming minute wrinkles (la,la,..)
extending randomly in the cross direction.

The two nonwoven fabrics (1, 1) are heated under pressure
at the fusion-bonding lines (2, 2), so that they are fusion-
bonded together by the heat-shrunk thermoplastic fibers

(composite fiber of side-by-side type).



proportion to the ratio of draw ng. The heat-shrinkable
thernopl astic fiber is a conposite fiber_  of side-by-side type conposed of

materials differing in nelting pointl.O The _

9 conbination_ of materials I s, for exanple, lownelting .
p0|yester/higﬁhﬁﬂQqqﬂ?n—bondlnglﬁﬂgggtggﬂz, ) extendwherming a striped
pol ypropyl ene/ hi gh-nel ting pol ypropyl ene, and

pol ypr opyaEri&iol yéphytleme directionf t eppbexhgatie dvin perberdiontiar i ot hehe
machi ne direction, the conposite fiber (of side-by-side type) shrinks upon
heati ng mafhine nmddhriesd idinr edni owhiphr tiere arfiibeans siade- bprdiedeéetiype tThe
take on a spiral or wavy shape. This shrinking produces mnute surface

i regul ar ifussiororbartking plimeshezt2, ..) refhenndiveran ftHerebyl psev@iting
restricted in structure to the one explained above. It nmay be conposed of

rayon fibgre shediace stinifiikialy eand thedarpl@st iMoredvdref , the af@sion-bonding
non- heat - shri nkabl e thernoplastic fiber. Alternatively, it nmay be conposed

of rayon lindierimnd samripedt Hytettabl setdsd®ptast benibgl resistanth® of
preferred blending ratio of fibers is as follows. * rayon fiber :

t her nopl agid cwiphry sh¥et/0S; ThedlbiM flevéntifi@y@he iWEPing sheet from
heat - shri nkable fiber = 30-70 : 70-30 (W% * rayon fiber :
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The nonwoven fabric 1 which has undergone the shrink process I's shown In

Figs. 1 ands&ripdd patPetRdekRahaliRe ReAlthe cross direction prevent the
wiping sheet from elongafing in the cross direction, thereby
increasing the strength of the wiping sheet. This is desirable
because fiber-interlaced nonwoven fabrics are usually low in
tensile strength in the cross direction than in the machine
direction in which more fibers are oriented. 1In fact, the ratio
of tensile strength in the machine direction to that in the
cross direction is from 1.5:1 to 10:1.

The fusion-bonding lines (2,2, ..) take on a saw-toothed or
herringbone pattern, as shown in Fig. 1. They extend obliquely
to both the machine direction and the cross direction of the
nonwoven fabric (1, 1), as indicated by 2a and 2b.

The wiping sheet of the present invention comes in two
types. One is a wet sheet impregnated with a chemical solution
composed of alcohol, surfactant, and glycol, and another is a
dry sheet not impregnated with a chemical solution. The former
is suitable for cleaning the kitchen gas range, and the latter
is suitable for cleaning the floor and furniture, with or

without impregnation with water.

The fiber-interlaced nonwoven fabrics (1,1) inherently have



shrinkable fibers shrink in the machine direction in which nore fibers are
oriented, thereby formng mnute winkles, (la,la,...) extending randomy
in the cross direction. The two no ven fabrics (1, 1) are heated
under pressure at the fusjion-bonding |ines %ﬁk so that they are
fusion- W¥nhdBHrfacRetRétabhy foge reﬁ'é%ﬁl%r t. t h@hedpl akeaning rfgect
(conposite fiber of side-by-side té _ _

10 Tife RRATARGD DY B | FARSopRy2 Formeyl mimane, susfnasy wristhlqred(la)
pattern, in the direction approxi mately perpendicular to the nachine

di r ect i olPegansthi ¢heynpeentaiberkeatr shropkerfibrs. Than f addbhibondi tige
lines (2,2, ...) retain fibers, thereby preventing the surface fluffing
and br eakiugjomviiraasliarg 1iees$ ué20R- bondineg fdrimess swch shat petepatitberm of

i ncreases the bending resistance of the w ping sheet S, thereby preventing
t he wi pi ntheshemtwdverm fabwist i g aatlsedl btnghdutri berdep (d.) Wiekh the non-
fusion-bonding lines in a striped pattern extending in the cross direction

prevent tihesioi-iorglisheeartaom ahdndairiotg ithisheberass diinecproaquctberehy
i ncreasing the strength of the wiping sheet. This is desirable because

fi ber-i nteffeattecoMosmtaeing abf £ cgiate usuakl prrewt As tigiEdgendemte it hehd
the cross direction than in the machine direction in which nore fibers are

ori ent ed.wilpidfdirddig dratietafe tansi 16 S Sdindd 1hee n@cm ne) d et on

to that in the cross directionis from1.5:1 to 10:1.

f usi on- bait n@elrirAagboRe2, pattdrhakth®n theSa¥bi oghlehbHts (2a, 2b) are
oblique to both the machine and cross directions.

Incidentally, it is not always necessary that the nonwoven
fabrics (1,1) contain heat-shrinkable fiber; they may be
composed of rayon and polyester fiber (such as polyethylene
terephthalate (PET) as thermoplastic fiber). In this case, the
wrinkles (la) due to heat-shrunk fibers are not formed; however,
the resulting nonwoven fabrics (1,1) will have a surface
suitable for cleaning dirt if they have an adequate basis weight.

The nonwoven fabric is constructed of thermoplastic fibers
which are fusion-bonded at the fusion-bonding lines. However,
non-thermoplastic fibers (such as rayon) are not fusion-bonded
and hence are liable to peeling from the sheet surface.
Therefore, it 1is desirable that the fusion-bonding 1lines Be
formed such that its pitch in the machine direction is shorter
than the length of non-thermoplastic fibers.

The wiping sheet of the present invention may be based on a
nonwoven fabric composed of thermoplastic fibers {such as PP and

PE), non-thermoplastic fibers (such as rayon), and short fiber

(such as pulp). In this case, the fusion-bonding lines should



herringbone pattern, as shown in Fig. 1. They extend obliquely to both
the machine direction and the cross direction of the nonwoven fabric (1,
1), as indicated by 2a and 2b. 1Tm3%ﬁpnng sheet of the present
invention cones in two_ types. One is a wet sheet inpregnated with a
cheni cal PSol £9¥Bed @é%?b’os%ga‘éf thedghoPitshr figet Ahe, marhigly céireghdoandtsher
Is a dry sheet not inpregnated wwth a chem cal solution. The fornmer is
sui t abl e SPer teredhiang thte lanatherfydd e aige, thamnamad bia efibgs oinaysire
for cleaning the floor and furniture, with or wthout inpregnation with
wat er.  whichieyefr [s&oxitietter | aced nonwoven fabrics (1,1) inherently have

the surface suitable for renmoving dirt. Their cleaning effect 1is enhanced
by the randonmip f dheedpmresend sdanveotieni nktke (faberberemgeh trmgns camei n
heat - shrunk fi bers. In addition, the fusion-bonding lines (2,2,...)
are formedesage tfidier htefigbkr iof eddie kimdwwen fidderisc, | sorahaedwalkent haid
border (i) with the non- fusion-bonding area, and hence this border (i)

pr oduces nidmvovehf dabrdfc sier fuimedify dinter THYihefdettirdls Kitdeperdenteals,

the w ping direction because the fusion-bonding line (2,2,...) take on
the herritngbosebpoaneial ardydie Dehyebe s (Ra, sHyrtdstr ebbbguedmydpth
the machi ne and cross directions. Incidentally, it is not always

necessar aniohdt ddiel nevaven kfeds i 66 £ibddscoskaifahgat tabr pakabl e 1 hefe

they may be conposed of rayon and pol yester fiber (such as polyethyl ene
case where the nonwoven fabric is composed of thermoplastic
fibers and non-thermoplAstic fibers, the substantial fiber
length may also mean the shorter fiber length of these fibers.
In addition, in the case of nonwoven fabric containing crimped
fibers, the fiber length of crimped fiber means the average
fiber length in the crimped state. In the case of nonwoven
fabric containing heat-shrinkable fibers, the fiber length of
heat-shrinkable fiber means the average fiber length after being
heat-shrunk.

For example, if the nonwoven fabric contains rayon whose
substantial fiber length is 38 mm, the fusion-bonding 1lines
should preferably have a pitch (in the machined direction)
greater than 4.5 mm and smaller than 19 mm. Fiber-interlaced
nonwoven fabric usually has a substantial fiber length of 29-70
mm. In this case, the fusion-bonding lines have a pitch ranging
from about 3.6 to 35 mm. In the case where the nonwoven fabric
contains extremely short fibers (such as pulp), the pitch of the
fusion-bonding lines should be determined on the basis of the

substantial fiber length excluding pulp.

The fusion-bonding lines specified as above for their



terephthal ate (PET) as thernoplastic fiber). 1In this case, the winkles
(la) due to heat-shrunk fibers are not formed; however, the resulting
nonwoven fabrics (1,1) will have a surfak® suitable for cleaning dirt if
t hey have an adequate basis weight. The nonwoven fabric is constructed
of t her nd{r@natiens | ard spikghcieaund ftlkTem- bondddhdt (de Bysiregebomdimgthe
lines. However, non-thernoplastic fibers (such as rayon) are not

f usi on- b@vdsdandrid@ lhehideemr dengtbl e sto ted! i thp¥ riboid hdowhedtibemsf #oe. the
Therefore, it is desirable that the fusion-bonding lines be fornmed such
t hat its shieedh surfaee nanfi peretiendctilorffiinghorhech flbadst e leangéhhariced
non-t hernopl astic fibers. The w pi ng sheet of the present invention
may be basedawe afriotimweh SabehgthonposE-ifculwrppl ast ibrbebais saeh
as PP and PE), non-thernoplastic fibers (such as rayon), and short fi ber

(such as fudign-bdndiny slimse, ihberkustopeongdiagri boes 18agtthd other than
12 be fornmed such that their pitch in the machine direction is shorter

than the dmeigidplefstiite fivet hethopl psbventi Boh-GusiavCbondddl GI®Es from
shorter. In the present invention, the fiber I ength nmeans the average

fiber |emffiihgeach Kithk cludddierss Sttdictian #li ol WYy TAHdE is

formed by interlacing several kinds of fibers, the substantial fiber
length meaRs bbe pdost qidr fither Lepethnt 2PN Said Se¥ehal, KiRds Mnddhe] s

excluding the pulp. Inthe case where the nonwoven fabric is conposed o

thermopl g¥yrGc is 1liable to fluffing. If the number of intersecting
fusion-bonding lines is nine or above per the substantial fiber
length, the fusion-bonding parts account for a large surface
area, decreasing the nonwoven fabric's effective surface area
and hence decreasing the wiping effect.

A process explained below is applied to the production of a
wiping sheet composed of nonwoven fabrics containing heat-
shrinkable fibers as shown in Figs. 1 and 2.

Fig. 3(A) shows an apparatus for producing a known fiber-
interlaced nonwoven fabric. Fig. 3(B) shows a known shrink step.
Fig. 3(C) shows a step of forming the fusion-bonding 1lines
(2,2,.).

The apparatuses in Fig. 3(A) and Fig. 3(B) may be arranged
either off-line or in-line.

The apparatus shown in Fig. 3(A) for producing a fiber-
interlaced nonwoven fabric has a first carding machine Cl1 and a
second carding machine C2, which supply respectively rayon fiber
(38 mm long and 1.5 denier) and PP/PP composite fiber Qf side-
by-side type (45 mm long and 2 denier). The resulting web

undergoes mechanical interlacing by water jets (J) and dried by



fi bers and non-thernoplastic fibers, the substantial fiber 1length may al so

mean the shorter fiber |ength of these fibers. In addition, in the case of
nonwoven fabric containing crinped fibet4, the fiber length of crinped
fi ber neans the average fiber length in the crinped state. In the case

of nonwovidte GERY c(Rbnt ai ni ng heat-shrinkable fibers, the fiber length of
heat - shri nkabl e fi ber nmeans the average fiber |length after bei ng
heat - shrunk. In tirgr svkasplenti fshriaknonwayeshdwabr in Fdgt.aid(B)r.ayide whes e
substantial fiber length is 38 mm the fusion-bonding lines should

pr ef er ablys hexposedi toh hdtn aime freohi nee dilneiotk cdYyiegr €ps¢r tshantkhtd the
and smaller than 19 nm Fi ber-interlaced nonwoven fabric usually has a
subst ant itedat idterinieaigtd Hib@Ps 7@remuhriunki.hi sT@sethbhe fidsisvrdiaiwi Nehe
|l i nes have a pitch ranging fromabout 3.6 to 35 nm In the case where the

nonwoven f@iwowen CRABBI A1S1 adiiEimlys shoidtkfdders dsusiows ulmlg. the pitch
of the fusion-bonding |ines should be determ ned on the basis of t he

substantial fibes Isereltl exel ughdd nmhidven fabbeckus{pn-hondikpg |%ﬂ§§sed
specified as above for their

di recti orpétkdti t £hsmeyth h@é@@ngor%llﬂhts (&4 3y ehage kmBeis st g z%il?LSt@“téé'
fiber length, so that they hold down fibers on the sheet surface and

prevent fdudid ngn (Mhgchskeqdssbo tﬁete&@x%%cea(}e %Jl%ﬁ-ﬁéd&éd %eﬁ{éfﬂ“&lﬂﬁ')
Particularly, if three to eight fusion-bonding [1nes intersect” per th
fiber lengld eL8¢bnlBBAAing lines (2,2,.) are formed after the emboss
pattern 7. |
Fig. 4(A) is a development plan view showing the emboss
pattern 7 on the hot embossing roll 6. It 1s this emboss
pattern 7 that is transferred to form the fusion-bonding lines
(2,2,..) of the wiping sheet shown in Fig. 1.
The emboss pattern 7 on the hot embossing roll 6 has a
trapezoidal cross section as shown in Fig. 4(B). The upper base
b is 0.5-2 mm, preferably 1 mm, and the height h is 0.5-1.5 mm,
preferably 1 mm. As shown in Fig. 4(A), the emboss pattern 7
continuously extends in the cross direction in a striped pattern
as a whole. Individual emboss patterns resembles the
herringbone pattern. The pitch L (between adjacent teeth) in
the cross direction is 5-12 mm, preferably 9 mm.
The pitch P in the machine direction is 7-15 mm, preferably
9.2 mm. Therefore, when transferred, the emboss pattern 7 gives
the fusion-bonding lines (2,2,..) which have a seal width of 0.5-
2 mm and a pitch P of 7-15 mm in the machine direction.
The rayon fiber constituting the nonwoven fabric 1 is 38-51

mm long, say 38 mm long as mentioned above. The composite fiber



thernopl astic fiber, they prevent non-fusion-bonded fibers from fluffing.
I f the nunber of intersecting fusion-bonding lines is two or |ess per the
substantial fiber Iength, the nonwoven ¥abric is liable to fluffing. | f
t he nunber of intersecting fusion-bonding |ines is nine or above per the
subst ant i @F 1§38 - bY wifie, tYpR) fhefore bomdinginaris 38 c<durmmfbong, | saygess
surface area, decreasing the nonwoven fabric's effective surface area and
hence ded¥easPhg ©ise mepiivned f above. Tie pfuséss -brplanged ipesow 2 52, ...)
applied to the production of a w ping sheet conposed of nonwoven fabrics
cont ai ni rrehebermedhonnkalel exdrnvieeren afatshioonli afEegs salidantbniposite filger
3(A) shows an apparatus for producing a known fiber- interlaced nonwoven
fabric. Mas BEBt-shownka kndiie shreatk stirdpmkagel 9is3(dDowhowdss SkAR Ofhe
formng the fusion-bonding lines (2,2,...). The apparatuses in Fig.

3(A) and dtigst&(Balayiber aleaggrdorteithbecomiposliitee fAlbdM-df ¥ shrinKi¥g
apparatus shown in Fig. 3(A) for producing a fiber- interlaced nonwoven
fabric hass a2digstmeardi ng machine G and a second carding nmachine C2,
whi ch supply respectively rayon fiber (38 mmlong and 1.5 denier) and

PP/ PP conposi tend i disvedimen €heone dyesd 6h 1R 451 A8 4 0Nm, And) %Pé%?f%%%

The resulting web wundergoes nechanical interlacing by water jets (
dried by on the nonwoven fabrics (1,1) after BRéatiR§ @n¥e'sHidnking such

that they intersect both one rayon fiber and one composite fiber
extending in the machine Airection at five points (on average).

The fusion-bonding lines (2,2,..) intersecting each fiber at
five points (on average) hold fibers on the sheet surface and
prevents the sheet surface from fluffing, which imparts a high
frictional strength to the sheet surface. The rayon fibers are
not fused by heating; but each rayon fiber is held by the
fusion-bonding 1lines (2,2,..) at five points. This prevents
fluffing and increases the surface frictional strength. The
fusion-bonding lines (2,2,..) have a width of 0.5-2 mm, which is
equal to the upper base b of the emboss pattern 7 shown in Fig.
4(B), and also have a pitch P of 5-12 mm. That is, the fusion-
bonding lines (2,2,..) do not account for a large surface area.
Therefore, they have no adverse effect on the wiping performance
of the nonwoven fabrics (1,1). Moreover, the fusion-bonding
lines (2,2,.) for the nonwoven fabrics (1,1) increase the
bending resistance of the wiping sheet S as a whole.

The fusion-bonding lines (2,2,..) may take on a wavy pattern
extending in the cross direction, as shown in Fig. 5(A), or a

crossing linear pattern extending obliquely to both the machine



In the subsequent shrink step shown in Fig. 3(B), the web is exposed to
hot air fromthe shrink drier (Ds), so that the heat-shrinkable fibers are
shrunk. Thus there is obtained the nonven fabric 1 which has winkles

| a as shovvn in Fig. 2. Two sheets of the nonwoven fabrics (1, 1) are
pressed P D St hionat i3] sown Simnklig. WotBenbossing rol |l 6, as
shown in 3(C), so that they are fusion-bonded together and the
fusion-béﬁﬁ%ﬁfREQKﬁﬂQQPZMENT$ are formed after the enboss pattern 7.

Fig. 4(A) is a developnment plan view show ng the enboss pattern 7 on the
hot enbodEtbapimsnt 6l It is this enboss pattern 7 that is transferred to
formthe fusion-bonding lines (2,2,...) of the w ping sheet shown in Fig.
1. (Rey emlossigdat X ern 7 on the hot enbossing roll 6 has a

trapezoi dal cross section as shown in Fig. 4(B). The upper base b is 0.5-2

mm pref er abl Rdlyorm £ isseed hel 'ei@ht3dh s brigl. 5 mm  preferably 1 mm  As
showmn in Fig. 4(A), the enboss pattern 7 continuously extends in the cross

directior in ®PBAFE peSmposieENFfiBérsa (oMY @e-by-diHH Vi i 8MA0SYy 5 mm
patterns resenbles the herringbone pattern. XI'he pitc (betvveen

adj acent 1R} h)ad medthesrarOpcathd e@iéﬁﬁb%ﬁa@tﬂ@ fBeP! ef ﬁ‘rﬁib'l yflgomm.sso
The pitch P in the machine direction is 15 mm preferably 9.

Ther ef or €oftsrutiicansferred, the enboss pattern 7 gives the fu5| on bondi ng
lines (2,2,...) which have a seal width of 0.5- 2 mmand a pitch P of 7-15

mmin the mchinadit&StkdRas of figgfsrﬁéf:‘ﬂ bls Qﬁr 1GORS Y feitd g et:Lo of,
nonwoven fabric 1 is 38-51 mmlong, say l'ong as nent1 oned ove. The
conposi tgd/iReby weight.

(Production of nonwoven fabric)

The above-mentioned fibers were made into a web and
mechanically interlaced by water jets by using the apparatus
shown in Fig. 3(a). Thus there was obtained a fiber-interlaced
nonwoven fabric having a basis weight of 40 g/m?’.

The nonwoven fabric was heated for shrinking in the step as
shown in Fig. 3(B), so that the composite fiber of side-by-side
type shrank about 30 wt%. Thus there was obtained the nonwoven
fabric 1 having minute wrinkles la as shown in Fig. 2.
(Production of wiping sheet)

Two pieces of the nonwoven fabrics laid on top of the other
were pressed between a heating roll 5 and a hot embossing roll 6
in the fusion-bonding step as shown in Fig. 3(C), so that the
embossing pattern 7 is transferred to form the fusion-bonding
lines (2,2,..). The embossing pattern 7 is shown in Figs. 4(A)
and 4(B). It is specified by an upper base b of 1 mm, a height
h of 1 mm, a pitch of 9.2 mm in the machine direction, and a

tooth-to-tooth pitch L of 9 mm.



15 (of side-by-side type) before shrinking is 38-76 nmlong, say 45 nm

| ong as nenti oned above. The fusion-bonding lines (2,2,...) are forned
on the nonwoven fabric 1 after said conpbdite fiber has heat-shrunk. The
heat - shri nkage is about 30% and the substantial fiber Iength of the
conposi te fibethiH tkFrespinakrngratdon6wss rgarried oTheasbevesoEht suntdce
fusion-bonding lines (2,2,...) are forned on the nonwoven fabrics (1,1)
aft er hedismppratdizshr 0AKil3P°suchndehate timeyssuter séct3bokh/ont aayaen feéber
and one conposite fiber extending in the machine direction at five points
(on aver agpe of 20 miimeirfusi on-bonding lines (2,2,...) intersecting each
fiber at five points (on average) hold fibers on the sheet surface and
prevent s Brbo&imesatt surface fromfluffing, which inparts a high frictional
strength to the sheet surface. The rayon fibers are not fused by heating;

but each rayorrid besme sphetddlyet ke fiSEAPoRORENNT1 WakeSredeated - edcdbt
five points. This prevents fluffing and increases the surface frictional

strengt h.thatThthe f £5b&R- DEOGE DEcbE NBSNWEvEn - fabriadvead W HdhiQf b Hsde "D
which is equal to the upper base b of the enboss pattern 7 shown In Fig.
4(B), angmlgmenhave a pitch P of 5-12 mm That is, the fusion- bonding

lines (2,2,...) do not account for a large surface area. Therefore, they
have no agwydgneaid ect on the w ping performance of the nonwoven fabrics
(1,1). Mor eover, the fusion-bonding lines (2,2,...) for the nonwoven

&Eg{;?s (1, 1) derease bP@cegﬁggiﬁg'ﬁﬁ”ﬁﬁﬁgﬁfhéﬁttTeﬁy§ﬂfg¥éﬂ¥§3 é§@§p€
that the fiber-interlaced nonwoven fabric had a basis weight of
50 g/m°.

Embodiment 4

(Raw materials)

A Rayon fibers, 1.5 d4, 38 mm long.

. Polyethylene terephthalate (PET) fiber, 1.4 d, 44 mm long.

These two kinds of fibers were used in a blending ratio of
70/30 by weight.

(Production of nonwoven fabric)

The above-mentioned fibers were made into a fiber-
interlaced nonwoven fabric having a basis weight of 40 g/m?, in
the same manner as in above-mentioned Embodiments by using the
step shown in Fig. 3(A).

(Production of wiping sheet)

Two pieces of the nonwoven fabrics laid on top of the other
were pressed by the fusion-bonding step shown in Fig. 3(C) under
the same condition as Embodiment 1, so that fusion-bonding lines
(2,2,..) were formed thereon.

Comparative Example 1



The fusion-bonding lines (2,2,...) my take on a wavy pattern extending in
the cross direction, as shown in Fig. 5(@2, or a crossing linear pattern
extending obliquely to both the machi ne 1

16 and cross directions, as shown in Fig. 5(B). PREFERRED ENVMBODI MENTS
Enbodi ment 1 V(W'f?d-’t@fﬁ am%ger*(pumyd@%)bé?asrlmg 5a dbag8snwelighg. of 40
PP/ PP conp05|te fibers (of side-by-side type), 2 d, 45 mm |ong, as

heat - shr igvtiEbwast erenaredt by tisiag. Khéﬁknéwmnsﬁhr$soetOquhGH|mn$h1ne
These two kinds of fibers were used in a blending ratio of 70/30 by

wei ght. Twer cpibecénobf thdmwoneterf giroef paper ThddabovetopnbiEorde fotiess
were made into a web and nechanically interlaced by water jets by using

t he appamaines englomsed pyFithe HWam ThaiscH hertehods obt ai ned a
fiber-interlaced nonwoven fabric having a basis weight of 40 g/nferr].
The nonw@pdradtrive Eaxsanead e for shrinking in the step as shown in Fig.
3(B), so that the conposite fiber of side-by-side type shrank about 30
W % Thus(Rdwemateasigald)ai ned t he nonwoven fabric 1 having mnute winkles
la as shown in Fig. 2. (Production of w ping sheet) Two pi eces of

the nonwoven frahfdrCFilird 0N 0@ 034 hen atdify.
. PP/PP composite fiber (EP) of side-by-side type, 2 4, 45 mm
long. These two kinds of fibers were used in a blending ratio
of 70/30 by weight. |
(Production of nonwoven fabric)

The above-mentioned fibers were made into a fiber-
interlaced nonwoven fabric having a basis weight of 50 g/m?, by
using the step shown in Fig. 3(A) for mechanical interlacing by
water jets.

The fiber-interlaced nonwoven fabric was heat-shrunk by the
step shown in Fig. 3(B), so that the composite fibers shrank
about 30% to give the same minute wrinkles la as shown in Fig. 2.

A single sheet of the heat-shrunk nonwoven fabric underwent
evaluation. The fusion-bonding lines (2,2,..) were not formed.
Comparative Example 3

The same procedure as in Comparative Example 2 was repeated
except that the fiber-interlaced nonwoven fabric had a basis
weight of 20 g/m?. The fiber-interlaced nonwoven fabric was
heat-shrunk by the step shown in Fig. 3(B), so that the PP/PP
composite fibers (of side-by-side type) shrank about 30%.

Two pieces of the heat-shrunk nonwoven fabric were fusion-

bonded under the same conditions as in Embodiment 1, so that



were pressed between a heating roll 5 and a hot enbossing roll 6 in the
fusion-bonding step as shown in Fig. 3(C, so that the enbossing pattern 7
is transferred to formthe fusion-bondi lines (2,2,...). The enbossing
pattern 7 is shown in Figs. 4(A) and 4(B). It is specified by an upper
base b offuBigm-bengdinghtlinesf(2, 2vm) avgsie domfed.ih ran s tripeel rpatiersn as
direction, and a tooth-to-tooth pitch L of 9 mm

17 shews @dmeddiang loperation was carried out at a roll surface -
tenperature of 130[err]C under a pressure of 30 kg/cnferr] at a feed rate
of 20 mmn. Thebodipiemg 2heet inThEompamaitveeHnampas i3n f¥bedeneamel MaS
repeated except that the fiber-interlaced nonwoven fabric had a basis

wei ght ofstr2fctginy ersr |thodenhiodiaenie Embodimeltes JANE Qrocadirg ahd vasis

Enbodi ment 1 was repeated except that the fiber-interlaced nonwoven fabric
had a basiesigmti.ght of 50 g/nferr]. Enbodinment 4 (Raw materials) *
Rayon fibers, 1.5 d, 38 mmlong. * Pol yet hyl ene terephthal ate (PET)
fiber, 1r&aduatdonma ong. These two kinds of fibers were used in a
bl ending ratio of 70/30 by weight.

(Bending resistance)

Bending resistance was measured according to JIS (Japan
Industrial Standard) L1096 (Cantilever method). This testing
method consists of slidiné a test piece (2.5 cm wide and 15 cm
long) in its lengthwise direction on a horizontal support with
its end inclined 45° until the end of the test piece touches the
inclined surface. The distance (in mm) of sliding is recorded.
The test pieces are cut in both the machine and cross directions.
(Surface frictional strength)

Surface frictional strength was measured by using a
frictional tester (Type 1I11I) provided in JIS L-0823. This
testing method consists of rubbing a white cotton cloth against
a sample placed on a semicylindrical metal surface having a
radius of curvature of 20 cm. The white cotton cloth, measuring
5 cm by 5 cm, is fixed on a head, measuring 2 cm by 2 cm and
having a radius of curvature of 45 mm, so that there will be a
contact area of about 1 cm’. To perform the test, the head is
moved back and forth (in the axial direction of the curvature)
over a distance of 12 cm at a rate of 30 cycles per minute, with
the head kept under a load of 500 g. The rubbing direction is

parallel to the machine direction of the sample.

The number of rubbing cycles necessary for the surface of



(Production of nonwoven fabric) The above-nentioned fibers were nade
into a fiber- interlaced nonwoven fabric having a basis weight of 40
g/nmerr], in the same nanner as in above-nenti oned Enbodi nents by usi ng
the step shown in Fig. 3(A).  (Production of w ping sheet)

pi eces oftNehcSHEMBVER PABAEKCsLS aFcorRdedp ofImW@EWlYmetblpr et§§¢d was
t he fusion-bonding step shown in Fig. 3(C) under the sane condition as
Enbodi meRETECI®ed hel OFy ofaBRHes ngnd rest samples. ) (imprednrted whsheon.
Conpar ati ve Exanple 1 18

Wat er - pr ¢dfemigedr s@dutiordo% having a basis weight of 40 g/nferr] was
prepared by using the known short-net Yankee machine. Two pieces of this
wat er - proof pdjper Hesiud ten afoevefl uatd oot Rerarenesrowenthios by It.he st eam

mat ch met hod. Conparative Exanple 2 (Raw nmaterials) Rayon fi bers,
1.5d, 38 mmlong. * PP/ PP conposite fiber (EP) of side-by-side type, 2
d, 45 mm long. These two kinds of fibers were used in a blending ratio
of 70/ 30 by weight. (Production of nonwoven fabric) The
above-nentioned fibers were made into a fiber- interlaced nonwoven fabric
having a basis weight of 50 g/nferr], by



using the step shown in Fig. 3(A) for mechanical interlacing by water

jets. The fiber-interlaced nonwo&kn fabric was heat-shrunk by the

step shown in Fig. 3(B), so that the conposite fibers shrank about 30%to

give the sanme mnute winkles la as shown in Fig. 2. A singl e sheet

of the heat - shrynk—Tnomwvenr—fapric uynderwent—evatuvation—the

f usi on-bondi ng lii nes (2, 2 ) merelnot formed. ! Conplarative Exa
rativ
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pte t hat

‘merr].

The sane procedLﬁp as in Cowpa Exanpl e 2 was repeated exc
the fiber-interligced nonwoven fabrid had basi § weijght of] 20 g
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Table 1

Number of | Thickness

2
2

X 2
X
X 2
X

X 2

X1

X 2

weight | plies

Basis

40g/m?

40g/m’

Fiber (blending

ratio)

PP (70/30) wtg
PP (70/30) wtg
PP (70/30) wt%
(70/30) wt%

paper (pulp 100%)

Water-proof

Rayon/Shrinkable | 50g/m’

PP (70/30) wt%

Rayon/Shrinkable | 20g/m?

PP (70/30) wt%

———

Embodiment 1 | Rayon/Shrinkable | 40g/m?
Embodiment 2 | Rayon/Shrinkable | 25g/m’
Embodiment 3 | Rayon/Shrinkable | 50g/m’

Embodiment 4 | Rayon/PET

Comparative
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long) inits lengthwi se direction on a horizontal support with its end
inclined 45[err] until the end of the st piece touches the inclined
surface. The distance (in m) of slidiing is recorded. The test pieces are
cut in both the machine and cross directions, (Surface frictional

strength) 1P T3BIPace RPPER; ofBP T4 (BACHE@RE} e tBPGEPNG T the
frictional tester gType_ 1) provided in JIS L-0823. ~ This testing
net hod BaFEIRE sAdFeFtBBPng Sa SFPTeSeRt bR dGTF a@fai n8f - a ASanpird plated on
a semcylindrical netal surface having a radius of curvature of 20 cm The
white cd®t ohNei6RRiNFedQuAThRoLe caYBYeS. crp i sinidbaad img a2 e, cyiedesri ng
2 cmby 2 cmand having a radius of curvature of 45 mm so that there wll
be a comdact aiGleitidpputess ciianrl0 cyleerformthe test, the head is
noved back and forth (in the axial direction of the curvature) over a

di stance of 1R &tsn moteadr fremoffaBlec\icltdstparhear sanpl esvi v dodiniel deatpkept
under a load of 500 g. The rubbing directionis parallel to the machine
directisimest imcEshogiments 1 tdhé havdea bdbdtalibbhibgksyss esfnecessary. for

t he surface of 20 the sanple to break
i s recamgedwhichngiident al Igpod tfdes testhard apether mReheord i siangl estand
wet sanples (inpregnated with a chem cal solution). The results of

eval uataddi it g shewn ish Tabée lnoted that these samples have a
sufficiently high bending resistance owing to the fusion-bonding
lines (2,2,..}) It was fougd that the samples are resistant to
breakage due to the peeling of fibers from the surface of the
nonwoven fabric and that the samples have a sufficiently high
surface frictional strength.

The sample formed from two pieces of water-proof paper in
Comparative Example 1 has a high bending resistance but is poor
in surface frictional strength and is liable to break in both
dry and wet state.

The sample formed from a single nonwoven fabric without
fusion-bonding lines in Comparative Example 2 is poor both in
bending resistance and surface frictional strength.

The sample in Comparative Example 3 is poor in both bending
resistance and surface frictional strength because it has a
small basis weight (20 g/m?) at one piece of nonwoven fabric and
a total basis weight (40 g/m®) at two-ply, even though it has
the same structure as Embodiments. In addition, it has a
thickness of 0.6 mm, which gives a poor feel to hand at the time

of wiping.



21 [err] 22 I n Tabl e
1 above, the surface frictional strength_in the machine direction is

expressed in terns of "O', '[err]", and ", "O' indicating 30 or nore
cycles, "A" indicating 20-29 cycles, —and "x" indicating |less than 20
cycl es. It 13 REP&dUdesm fedr ethet Fareged nganhat arcasdbhe Wiopi Hee

sheet in Enbodinents 1 to 4 have a total thickness of 0.8 to 2.0 mm which
gi ves a gUSFeHel 1Rvehbhhanat thige Yindn®f sheptnghoulih hawkli &i dwtal. hbasis$ so
noted that these sanples have a sufficiently high bending resistance ow ng
to the fwgighthosEeager|ithas (30 2g9/m” )if | itwds foemposédt of hdveanpdmgoeer
resistant to breakage due to the peeling of fibers fromthe surface of the
nonwoven ffadhriias apd tthet wipinanphesthalmwl duhidvei entbasis gheightf ade 50
frictional strength. The sanple formed fromtwo pieces of water-proof
paper in g/@npdr ditti vies Exempbeed lods a singldendiwgversifabatce buin i sifioer
in surface frictional strength and is liable to break in both dry and wet
st at e. case, the total basis weight should be less than 100 g/m’.
Evaluation B
Two pieces of heat-shrunk nonwoven fabrics in the same
composition as in Embodiment 1 were prepared and pressed to form
the fusion-bonding lines (2,2,..) of the emboss pattern as shown
in Fig. 4(A) and 4(B) under the same condition as in Embodiment
1. The pitch P (in the machine direction) of the fusion-bonding
lines (2,2,..) was 3 mm, 5 mm, 10 mm, 15 mm, and 20 mm. The
effect of pitch on the performance of the wiping sheet was
evaluated by using the same frictional tester (Type II) as used
in Evaluation A mentioned above. This test was performed on

wiping sheets impregnated with a chemical solution. The results

are shown in Table 2.
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eval uated by using the sane frictional tester (Type Il) as used in
Eval uation A nentioned above. This test was performed on w ping sheets
i npregnated with a chem cal solution. TH® results are shown in Table 2.
24 [errg .. 25 In Table
2 above, the d&rf3&81eriti 8RaVest r ERFt hspsfaegpréstetiomat hestremgtler s of
"0 and "A" as in Table 1, "0 indicating 30 or nor e cycl es and "[ern]"
i ndi cat i FFPXR-SEF i} ekhe same [erms mft edOt r sRATAB e @5 t bat Tahdewlpi n”
sheet is subject to fluffing and poor in surface frictional strength if
t he pi tcaniqaitrintghéon@éhim@é?ediqye?dtasom)ndof“At"ha'nfdisat_riﬂg)rﬁrﬂl-d@ laywdes.s 20
mm or longer than one half of the length of rayon fiber (38 mm. This is
because the fuUdi ors boredgfromefabieerseadiat orhdioviipingagheeti Her sudjeunt y
two points (on average) in the heat-shrunk nonwoven fabric. I n order
to prevertto fAluififiimy Eeshecical lin fdufffaaeg fofiatiferal strength if the pitch
P (in the machine direction) of the fusion-bonding lines is 20
mm, or longer than one half of the length of rayon fiber (38 mm).
This 1is because the fusion-bonding lines intersect (or hold)
rayon fibers at only two points (on average) in the heat-shrunk

nonwoven fabric.

In order to prevent fluffing (especially fluffing of other
fibers than thermoplastic fibers), it is necessary to reduce the
pitch P smaller than one half of the length of rayon fiber so
that the fusion-bonding lines intersect the fiber at three or
more points.

If the pitch of the fusion-bonding lines is 3 mm, the
wiping sheet has a high surface frictional strength but the
fusion-bonding lines account for a large surface area (and hence
reduces the surface area of the non-fused region of the nonwoven
fabric), which produces an adverse effect on the wiping effect.
Therefore, the pitch of the fusion-bonding lines should be
greater than 5 mm, or larger than one-eighth of the length of
the fiber (other than thermoplastic fiber), and the fusion-
bonding lines should intersect the fiber at 8 or less points.

As mentioned above, the wiping sheet of the present
invention is formed by fusion-bonding nonwoven fabrics;

therefore, it has a high bending resistance and a high surface



fibers than thernoplastic fibers), it is necessary to reduce the pitch P
smal |l er than one half of the length of rayon fiber so that the
fusion-bonding lines intersect the fiber®at three or nore points. | f
the pitch of the fusion-bonding [ines is 3 mm the w ping sheet has a high
surface fAAIGHIARAL stFEFRRAtBut WiRR Ba8AoNTEEASTAGCEI nd® adtoffiingr and

| arge surface area (and hence reduces the surface area of the non-fused
regi on ofPhafa®woven fabric), which produces an adverse effect on the

wi ping effect. Therefore, the pitch of the fusion-bonding |lines should be
greater than SHfmvipingr §eeethaemHd i gffechbive helkangnh ofegardd efsishert
(other than thernoplastic fiber), and the fusion- bonding |lines should

i nt er sectthehe'iping ditre-tgron easinmitn sthe fusifn remdioned aboyeyhidte are
Wi pi ng sheet of the present invention is fornmed by fusion-bonding
nonwoven ofldlgriec o hdidy efhy epadhiinesaral s hehidiewy re@sd st ance and a hi gh
surface 26 frictional strength with
good resi st anckhe onbhwbfieng fadribr eakaigeining hEae -whpiung SHeBérHerfotmss
effective cleaning regardless of the wiping direction owng to the

f usi on- boredidugn | wnisk s clonarthe obhéque suefhekh WHiecHehhagcandne’ GsSping
directions. The nonwoven fabric containing heat-shrunk fibers forns
random weflfldceas. on t he sheet surface which enhance the wiping effect.



27 \WHAT IS CLAIMED | S 1. A wiping sheet &opusﬁ 8 ga_s_g 8
one nonwoven fabric fornmed by interlacigg fibers i a

t hermopl astic fibers, said fibers being orienéed Enre IP tre Paggkne _
directio | ess in the cross direction, sai t her mopl astic fi S | 1O
fusion-b IRUGFARSED th fusi on-  bondi ng lines extend formng a smg%%
pattern in the direction intersecting the machine direction, said striped
pattern having- a Bi (tPi1% theeknvhilrd HaMRRisHy sholeastt inne thenwoven
substantial _length of the fiber form ng the nonwoven fabric. 2. The
wi pi ng sHERTccof ARt o P aitAtErigming n fHeernonwondaihdbgi c dtas beast
tensile strength in the machine direction and a tensile strength in the
cross di rtdanmaplastdq afibess . f readd 1£3berso i@ing oriendedThmomé piing tieet
according to daim1, which conprises a plurality of nonwoven fabrics laid
on top ofradidnst hetizgrtidmndedtt ojesher iby sied farsisen- bbnckelgidn nessaid

4. The w ping sheet according to Caiml1, wherein the fusion-bonding

| i nes havédqyanapst exttiendf higeob| bgueby fus ivottbdrited needh neéhand tere0SSusion-

di rections. 5. The wi ping sheet according to Claim4, wherein the

f usi on- bdmdidigngd i higsed adcet emd af weMYngr ahetiripgaopa tiririnerih the dfrectiéh

W pi ng sheet according to Claiml1, wherein the fusion-bonding |ines have a

pitch i n itheemsecitiing dilechaoningi abretsi6h0r bahat hairibedl it {0 ad ey
1/8 of the substanti al
a pitch (in the machine direction) shorter than the substantial
length of the fiber formiﬁg the nonwoven fabric.

2. The wiping sheet according to Claim 1, wherein the
nonwoven fabric has a tensile strength in the machine direction
and a tensile strength in the cross direction in a ratio of from
1.5:1 to 10:1.

3. The wiping sheet according to Claim 1, which comprises
a plurality of nonwoven fabrics laid on top of the other and
bonded together by said fusion-bonding lines.

4. The wiping sheet according to Claim 1, wherein the
fusion-bonding lines have parts extending obliquely to both the
machine and cross directions.

5. The wiping sheet according to Claim 4, wherein the
fusion-bonding lines take on a wavy or herringbone pattern.

6. The wiping sheet according to Claim 1, wherein the
fusion-bonding lines have a pitch in the machine direction which
is shorter than 1/2 and longer than 1/8 of the substantial

length of fiber.

7. The wiping sheet according to Claim 1, wherein the

* c L M S *

nonwoven fabric contains heat-shrinkable fibers.



| ength of fiber. 7. The wi pi ng sheet according tS'Sﬂﬂ imi elaced n

the nonwoven fabric contains heat-shrin bIe fibers.

28 8. The wi ping sheet according C|a|n11b wh o A 5

sheet conprises a | e.ngnwoven fabric havin asi s t o
g/n{err]ngr above, %%Fg WEPEREl i SRE%Y ﬁ&ﬁﬂE@éﬁgdePlE&alWav1ngWQQHﬂ%ﬂ Beei s
wei ght of 50 g/ err or above. 9. A process for producing a w ping
sheet whi'EPA CPﬁEréﬁéﬁsaoﬁﬁﬁﬁkﬁr@P%W%%ﬁMoﬁéhriabb@@h@muaﬂEW$@ﬁ

heat - shrlnkable flbers ,interlacing the fibers constituting the nonwoven
fabric, SHRHEAK nRf sBPdIHEAt OFhAbeREDI ©F | dePsuralihy ofomemweyembfabriand
f usi on-bondi ng said fibers in the nonwoven fabric using a heating rol

t her eby fE¥Hing & Uit Barfimgreiahiesd P& oi'i pedapaveern such that t he
fusion-bonding lines extend crossing the machine direction and the striped
pattern has & -pitkhprecedhe farhpreddiciegt rowiphingh sheethotiiash tdampt hees
substantial length of the fibers constituting the nonwoven fabric, wth

t he dir edtheonstepshiodh frmeing ber sveonsontainiggt heatrehwinkavilabrf thars,
oriented being defined as the machine direction and the direction

(per pendiintiearlaairdhe timec hf hbdrsdi ceed t D) timg Wiiteh kess fsheisking said
constituting the nonwoven fabric are oriented being defined as the cross
di recti omheat-shriihkabilie protigsss f oinpr atheci Ngew, W ghag wleeel racaeiydi nghi®

Claim9, which further conprises, between the shrinking step and
thermoplastic fibers in the web using a heating roll, thereby
forming fusion-bonding liﬁes in a striped pattern such that the
fusion-bonding lines extend crossing the machine direction and
the striped pattern has a pitch in the machine direction which
is shorter than the substantial length of the fibers
constituting the nonwoven fabric, with the direction in which
more fibers constituting the nonwoven fabric are oriented being
defined as the machine direction and the direction
(perpendicular to the machined direction) in which less fibers
constituting the nonwoven fabric are oriented being defined as
the cross direction.

10. The process for producing a wiping sheet according to
Claim 9, which further comprises, between the shrinking step and
the fusion-bonding step, a step of laying a plurality of
nonwoven fabrics on top of the other, so that they are bonded
together by fusion-bonding lines in the fusion-bonding step.

11. The process for producing a wiping sheet according to
Claim 9, wherein the fusion-bonding lines are formed in a wavy

or herringbone pattern.

THIS SHEET HAS BEEA
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t he fusion-bonding step, a step of laying a plurality of said nonwoven
fabrics on top of the other, so that theygare bonded together by said

f usi on-bonding lines in the fusion- bonding st ep. 11. The process for
producing a w ng fheet accordi_n aim9, wherein the fusion-bonding

Iines are forngd i ntASWRTHCEEP ﬁggrpﬁﬁgﬁﬁénﬁa@téﬂﬁlng sheet according to
&f Th§ cess for producing a wp g sheet accordln% C aim
9 wher ei fH31E fus rﬁ&ﬁdlﬁbé)l ?Hééoﬂak)%n‘élfﬁgt Ares thrve nacPidehdiiecthen
which is sharter than 1/2 and | onger than 1/8 of the substantial |ength of
fiber. machine direction which Is shorter than 1/2 and longer than 1/8

of the substantial length of fiber.
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