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1 DI SPCSABLE W PER SHEET . S BACKGROUND OF THE, | NVENTI ON
1. Field of the Invention The presgnt invention relates W% wet or
dry disposable w per sheet for use in cl’eaning or sterilizing flush"
toilets _or cleaning the private parts. of human bodies or for.-use in
cl eani ngPASERSABLEN aSHRET towel . More specifically, the present
I nvention relates to a di sposable w per sheet of a particularly high
vol une,. conpared with conventional ones, so that the disposabl e w per
sheet can get so handy and_can _acquire_an inproved effect of w ping off
stain. 2. Description ofBRrKGROGND OF TEHE INVENTIPN oilets or roons or
as wet towels, .use is_nmade of wet wi per. The wet wi per is produced by
i mpr egnatti*ng §1§Hé%t°f055ﬁ%i%?ﬁ@nﬁﬁéﬂlpuIp fiber with liquid chemicals. The
liquid chem cals include surface active agents, disinfectants,,,
deodorants, pfBSePF&ISRL, 1BNENIRMcEESRLES i WRhePTt ALY AiROSaR4e
al cohol. |, ° Because conventional _wet w pers conpr.ise a single flat, sheet
or conpr Md@aKush8ett fode “ﬁ!%hl%hééﬁé"&\)'éé)l%dsic%étlﬁe?l,ngt iﬁg"\ﬁé’c R pLrss
have such a |ow volune that the w pers. are ver thin. When the wi pers are
Used for OF G ABLBBeARUPF VRS PRFER RAndSimERePSILIES PR EATHAI S ars
held with_hands with nuch difficulty. Hence, the_ w pers are_sli.ppery.over
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hands, wWEtif2RHREi CAARS 1QF §O& UsSe” agyfat oh T e PRI Ye

dlsadvankﬁgaﬁggégn h%%vention relates to a disbosable wiper sheet of

a particularly high volume, compared with conventional ones,
so that the disposable w;per sheet can get so handy and can
acquire an improved efféct 6f wiping off stain. \
2. Description of Pridr Art

For cleaning toilets or rooms or as wet towels, use is made
of wet wiper. The wet wiper is produced by impregnating a sheet
comprising wood pulp fiber with liquid chemicals. The liquid
chemicals include surface active agents, disinfectants,
deodorants, preservatives, and essence or perfume, other than
water and alcohol.

Because conventional weﬁ wipers comprise a single flat
sheet or comprise two-.or three such sheets overlaid together,
the wet wipers have such a low volume that_the'Wipers are very
thin. When the wipers are used for cleaning areas while held

‘with ha'nds, therefore, the wipers are held with hands wi.th much
difficulty. Hence, the wipers are slippery over hands, with
difficulty for use.

Additionally, flét wet wipers are disadvantageous in that
the wipefs cannot wipe off stain sufficiently from cléaning

areas. Particularly, stain present in the recesses of



the wi pers cannot wi pe off stain sufficiently fromcleaning areas.
Particularly, stain present in the recesses of

2 irregular floors are hardly wi ped of f& Some wet w per is produced by
overlaying two or three flat, water-soluble sheets together and enbossing
t he resmﬁiﬁgué@ﬁIﬁl§0§mﬁﬂr§oﬁaﬂ®1yfMﬂpedraiﬂarlSpaﬁtW@teMiPQﬁelS
effect of wiping off stain can be enhanced slightly, owing to the forned
fine iMEQERELC P¥SOVRBEdANKENY Hewe Ithag ekl at., tWetirpgolpbhe sherts ne
irregularities is low, the wiper is neither inproved of the conventional
probl emRENLHRA and ﬁmbéﬁ&ﬁn%uEheaqaﬁmlﬁbPHm9Wﬁﬁk%édlﬁ@ﬂﬁkﬁﬁ@n§@ﬁm1
handl i ng when the wiper is held wth hands for cleaning

Furt her fokRe isgieukanbties dhgreeny hABeomBfecti aft é’épe‘m%c‘?fgnStaln

i mproving the effect. of mnplng.off stain. | SUVMVARY OF
THE | NVENHT ONPe  enhangessens Iiahdky on PEi&AE t6% dikpos&BITaSA pef iftfeet
to be used at its wet or dry state, which can overcone the prior art

probl emst T ¥eInd ai e 8et BﬁQQR§$rEBénﬁqqﬁ%nYPéNWQ)°5r§9ﬁd@%§%¥sﬂé§ﬁﬂe
wi per sheet with such a higher volune_that the sheet is readily held with
hands f osru%llle%hﬁlﬁglﬁéﬁlgue?-rﬁjr%ﬁéeSshée%OUantBGnWéqub&é’n nRderh§ T HBREOVETS he
touch of swabbing cloth. I's the other object, of the present
|nventHﬁft?h%r%QPUénQ%QW%5OE§MQ;%W¢ENC§hEEPth@&uﬂ&P%§ ¢br FPRY B AOW

expansi ons
volume causes inconvenience in handling when the wiper is held

with hands for cleaning work. Furthermore, such fine
irregularity has only a limited effect on improving the effect

of wiping off stain. ' N\

~SUMMARY OF THE INVENTION.

The present invention relate to a disposable wiper sheet
to be used at its wet or dry state, which can overcome the prior
art problems. It is an object of the present invention to
provide a disposable wiper sheet with such a higher volume that
the sheet is readily held with hands for cleaning work and the
sheet can confet touch nearly close to the toﬁch of swabbing
cloth.

It is the other object of the present invention to provide
a disposable wiper sheet produced by forming fine expansions
on the surface of a bulky sheet, and forming a great.number
of irregularities utilizing the expansions on the surface of
the sheet not only to prevent the slipping of the sheet from
hands but also to improve the effect of wiping'off stain on
cleaning areas. In accordance with the present invention, a

disposable wiper sheet to be used at its wet or dry state for



on the surface of a bul ky sheet, and form ng a great nunber of
irregularities utilizing the expansions, on the surface of the sheet not
only to prevent the slipping of the shedt from hands but also to | mprove

the effect of w ping off stalg cl eaning areas. In accordance with the
present cllm%rﬁraasm §p3s & I@%%@rt%ﬁﬁli’ét@epﬁﬁeﬁ &f ihunapbtigsy
state for cl eaning areas, for

cl eani n§%t K@ HALRL E PSLEsisf PKL?{?A%F%@dPESOVGF]fadIl%ghEPGGQSe# < Rbytgdd
by overlaylng together a plural types of paper or non-woven fabrics. So as
to maket¥RE®MT RAPYF SPBERONEWAYRR SIRELCHUI kPO Bifeito é»@d%ﬁmsiﬂb%sermre
formed on the sheet surface so that the expanS|ons intermttently can

al i gned HPRIBARARe WdiRGIE 13 BACEREVDN + Byh FBPnPﬁ?%RﬁhOnﬁeém%ﬂﬁ@I%Fggﬁgd
expansions, the entire sheet gets uneven, involving the i rovenent of the
wi pi ng Efeegheet susfacecep &h4ﬁwﬁﬁ§h§§@§4$ﬂ?ﬁé WJeR TBRE can
produced by subj ecting sheet produced by wet paper nanufacturln nethod
and t hePRi IEL18NEA i | RBEprIRBSs ! H@?%&EBPd&ﬂﬁF%PPh t Ry PpPERdMY such

i nvention, the term"crinkling process" neans to form_ a great nunber of
fine crFﬁﬂq%FB%Yaaéﬁﬁﬁe@oeﬁﬂiﬂﬁ%Pﬁscr&&? %%.éFe\ﬂﬁﬁﬁghgeﬁﬁaﬁn?gen'

| npregnated with a I| the fine crinkles on the sheet (crepe paper)
can be rFSVALERgnER eel’o‘ﬂ@ﬁf’é’(?nﬁf‘% oz E R LRARS eﬁ€ eG%al to the size
prior to crlnkllg proc urthermqre, the other sheets aJi n%y

b el i mi nar | |9RBeS Bt A ot 152 PHRI b T SBURS Toab ot REF BHATEre

nunber of f% r.med crink] e

by sh and hergfore t he exPanS|ogac%}|o of the

ecting s{leet pro uce by wet paper manu uring method
and the like to crlnkllng process.. In accordance with the
preéent invention, the term “crinkling process” means to fogm
a great number of fine crinkles on a sheet to produce a crepe
paper. When the sheet is impregnated with a liquid, the fine
crinkles on the sheet (crepe paper) can be reversed and
elongated to a size approkimately equal to the size prior to
crinkling process. |

Furthermore, the other sheets also may preliminarily be
processed with crinkling process, but with a smaller number
of formed crinkles, and therefore, the expansion ratio of the’
sheets due to the reversion of crinkles od impregnation with
an aqueous solution is lower than the expansion ratio of the
sheet described above. Otherwise, the other sheets are not
processed with any crinkiing' process, wifh no Iresulting
expansion even after impregnation with an équedus solution.

In the disposable wiper sheet, adhesive parts where these
sheétS-adhere to each other are aligned at an interval in the
form of a row, and a plurality of such rows of the aligned

adhesive parts are arranged at a given pitch. Due to the



sheets due to the reversion of crinkles on inpregnation with an agueous
solution is lower than the expansion rati,o of the sheet described above.

O herwi se, the other sheets are not proé@ssed wi th any crinkling process,
with no resulting expansion even after inpregnation with an aqueous
sol uti ondifferepcehel @i $hes aBRE Ak PePn s Fadiio gaifd vecpdmil ahaeve nasen
sheets adhere to each other are aligned at an interval in the formof a
row, andbg#tiesnlthe sWostapedWRE cthehehaeitne @ xpaReions e sferped in
arranged at a given pitch. Due to the ) - 4
di fferendd 9 FaFeOBRpAREVALR At BPWEr Ofr thie @ licaredi aAheFciVRMRTRE Bko
types of the sheets, expansions are fornmed in the regions between the rows
of the aliefffd eRIhEREVELESYT §idih 3 dnbghexn erPaghebenuwr el i® hidfhdrhe same
expansion ratio, at_the same pitch as the pitch between the adhesive
parts. ORfFR AEhkher pdfich petwsarsithe, adhe sdivpRapES -wi Paringecep the
whol Iy turns _ bul ky. Wien water i s spotted on the individual_ sheets
bonded &&F3theiRPne¥RAR i Pssabhe digPosHebe WiReIsRBEEL dhkby HaEBSse
the crinkles fornmed thereon by crinkling process -are reversed, but due to
the pres®¥dHf the sheet with a | ower expansion ratio or non-expanding
sheet, the expansion of the sheet with a higher expansion ratio is
restricted. &ﬁé’ed’@ﬁ?l‘fy,l%xﬁQﬁéﬁm gfe taecdmdidvbdughe sheetswikonded
hi gher expansion ratio. As shown in Fig.2, the expansion of the whole

wi per sh&@ISheEsin cteahoflitRoaahds VEipart $hemt ethe sheets expand

because the crinkles formed thereon by crinkling process are
reversed, but due to the presence of the sheet with a lower
expansion ratio or non—exﬁanding sheet, the e#pansion of tlge
sheet with al higher expansion ratio 1is iestricted.
Consequently, expansions are generated on the sheet with a
higher expansion_ratio. As shown in Fig.2, the expansion of
the whole wiper sheet is restricted on the adhesive parts, while
the sheet with a higher expansion ratio expands between the
adhesive parts. Hence, expansions are formed in the region
interposed between the parts (ii), (ii), each part being
between the adhesive parts, in the region between the rows of
the aligned adhesive parts, while in the region interposed
between the adhesive parts (i), (i), vall.ey part (iii) is formed
in the region interposed between the adhesive parts (i), (i):
and between the valley parts, alternatively, mountainous part.
(iv) is formed through the expansions. Thus, the mountainous
part and valiey part are formed at approximately the same pitch
as the pitch of the aligned adhesive parts. The mountainous
part together with the valley part forms unevenness on the

disposable.wiper sheet.



t he sheet mﬁth a hi gher expahsion rati o expands between the adhesive
parts. Hence, expansions are fornmed in Lhe region interposed between the
parts (ii), (ii), each part being between the adhesive parts, in the
regi on between the rows of  the aligned adhesive Earts, while in the region
i nterposed ThRewedSHRS2Rhesi VERRFt sSPRR (iDrefarpdlhar¢OPPriSss 2
formed in the region interposed between the adhesive parts &L), i);. and
bet weenSERECERT Ry Gfar tBIef t LANAL el YhE&RRMR aitnoBRefd t Wik )2 | LiGheRd

t hrough t he expansi ons. Thus, the npuntai hou part and valle art_are

for med SEPARAIRR ERELD ifeDORARH FRIPOLE FRE HHARE ARYRaGK SHagaces
adhesi ve par%F. The qgun ai nous part, toggthgr with the vallﬁy,gart fo&ns
unevennB8& §Ra%He Widi Boi‘aHPé SrpensdRRpfatio or anon-expanding sheet.

5 The di sposabl e wi per sheet preferably conprjses tructure of
Three | BYERERAPLYELY n ChEch MAAT ADREGHAILY GRERRS bRbLd: BF | SEnanddtOT o
bot h thﬁ front and 2ack surfaces , of a sheet _wth.a Iogg: expansion ratio
or a noh2¥gFartt hYCIAER . CORPEHFRFvAE VRERE Wi 2h 99ﬁ£ FrEEARSHPY be
of a two-_.layer struc urqbcon%risingla sheet with, a hhghgr expansion :
rati o ah@t4%hRBE i ¢ AR WE: Wk pandiE T afFP S LORoE L ERp i Rg EPRE .
Addi tional Ly, the wiper_shee be of a hree- | ayer _structure whergin a
Sheet  vFRRZEGE, ShRoHe GATBL oI B nbh oot nG LA RAE Bndett fo
both the front. and_ back surfaces of a sheet w th g higher expansion ratio.
Bach of ERRES A TFHu ST THRELF BouBErSs b SERG. FHER I Tunr e Eh aapethLoh

bonded £8%§%P%&-%?n%%ﬁﬂﬁgpéﬂd%ﬁﬂ“gﬁeé Ufsﬂ9gné8%V§% both the front and

back surfaces of a sheet with a higher expansion ratio.
Each of the individual adhesive parts where the individugl
sheets are bonded together is formed in a short line and formed
also obliquely to.the direction of the extension of the crinkles
formed on the sheet with a higher expansion ratio and the sheet
with a lower expansion ratio. The crinkles formed on the sheet
with a higher expansion ratio, in the region interposed between
the rows of the adhesive parts, preferably cross over the
adhesive parts; If each adhesive part is formed in a short
line and obliguely to the direction of the aligning pitch while
keeping an adhesive part and its adjacent adhesive part at a
state of being partially overlaid to each other in the direction
parallel to the direction of the formed crinkles, the crinkles
formed by crinkling process at the adhesive parts are
segregated from each other. Hence, the crinkles are not
connected to each other in thé regions on both the sides of
the adhesive parts. Therefore, correspondingly to the
aligning pitch of the adhesive .parts, expansions are

independéntly formed in each of the adjacent regions



al so obliquely to the direction of the extension of the crinkles forned on
the sheet with a higher expansion ratioeand the sheet wth a | ower
expansion ratio. The crinkles formed on"the sheet wth a higher expansion
ratio, in the region interposed between the rows of the adhesive parts,
pref er abhyeEPOFiBFera t HOW adhbsi ke pardBesivea@if Blihesi Woiphr t TR ¥ Fred
in a short 1ine and obliquely to the direction of the aligning pitch while
keepi ng-BAizgddar Lbypaesiginl Retwagpabdet nemespietpar 8 ldignedspgdhe sgive
being partially overlaid to each other in the direction parallel to the
direct iRATEF -t he formed crinkles, the crinkles formed by crinkling process
at the adhesive parts are segregated from each other. Hence, the cr,inkles
are not coffRtadhesivgcRagtifephnPORL e ERPoNs24A BRK athe Figed Hritehe
adhesive parts. Ther ef or e, correspondin%{y to the aligning pitch

of thelnagHGSif\Péfm paF t EOW -ox BT ORE, BAECH Ridpehuesn Fhorieiviifh of
t he adj acent regions ) : ) 6 interposi a
row of 3RBESAVESIRRY h&r 'Y AR cHard@RIR OEndhA RAFFY méﬁcﬁﬁbgﬁﬁﬁégh%e
rows of the aligned_adhesive Earts. -The‘fﬁhesive parts are preferably
al i gnedtBt 2a SFiadwadi PERneh ER¥AES ntRe FON dMEREeP pi Ikt PREETRSy t he
I ndi vi dual adhesi ve parts na% be var,iable or the pitch ny be &?ria%hg in
a gr aduePenbfleP Tt 5R&r @ 1R AP APPSO R 2TF tRRY nBRE SR H& Povk 1dte thhiet

al i gned adhesi ve paris extend in a line but the row of the al.i.gned
Rdhesi vERBares (of nbhe, addied| papsive "Barts 1°n6R" ecesfat iy Un

a line. The row may extend in a curvature or a zigzag line.

So as to éffectively'exert the effect of wiping, the
interval abetwéen the adhesive parts aligned in such row gs
preferably about 0.5 mm or more to 3.0 mm or less. If the
interval Bbetwgen the rows of the aligned adhesive parts is
too large, the expansions formed between the rows loose the
nerve. Therefbre, the effect of the sheet ﬁnevenness formed :
through the expansions on wiping is deteriorated. If the
interval Bbetween the rows is too narrow, the height of the
expansions generated between the rows is reduced. The
interval Bbetween the rows of the aligned adhesive parts is:
preferably 7.5 mm or more to 15.0 mm or less.

The interval o« (pitch p) between the adhesive parts and
the interval Bbetween the rows of the aligned adhesive parts
influence the high bulkiness of the resulting wiper sheet.
Furthermore, the difference in expansion ratio between the
sheets overlaid together, which is caused by the reversion of
crinkles,alsoinfluencesthehighbulkiness«yfthewipgrsheet.
So as to attain an appropriate degree of expanéio‘n of the wiper

sheet, the aforementioned difference between these sheets is



a line. The row may extend in a curvature or a zigzag |line. So as to
effectively exert the effect of w ping, the I nterval abetween the adhesive
parts aligned in such rowis preferably about 0.5 nmor nore to 3.0 nm or
|l ess. If the interval %err] between the rows_of the aligned_adhesive parts
is too PEEEETraAEY c4PahsPENBORS et Hothedh 1a8SpoRe YO RES ERE2ef %
Therefore, the effect of the sheet unevenness forned through the .
expansi oRE BRLA prAg6Ps WMQ%rigest-edThe ftepd “eRRAVELOPeigthet wBeF diR
rows is too narrow, the height of the expansions rgenerat ed between the
rows isreéeddRf to fgerepresantefdy thrdnaamtacl ok —of) th&laki E8d
adhesive parts is preferably 7.5 mmor nore to 15.0 mmor |ess. . The

i nt er val PFevidegditthat o bettkenivhtiadndsingthp £ 2 sfheethanindef viss fher]
between the rows of the aligned adhesive parts influence the high,

bul ki neskeBEthe® & &if t5hrehi pepasrkbiarg a ?FhEPN@rres,l‘?HeoaiFhﬁrgﬁé@]ﬁ]nes
expansion rati o between the sheets overlaid together, which is caused by
the reveflpBn tdre shepl ds5 Bleatast 1iRnaed 4L % gh bul ki ness of the wi per

sheet. So as to attain an appropriate degree of expansiQn of the w per
sheet, the af'terientFBRES aKt SEERATER 9Beh THRSE CALY: 83P§nélng on the

7 preferably 20, % or re.to 80 %or less, nore preferably 3Q % or nore
to 60 %%?slees‘%‘?lﬁ}é t‘gfmt'h&pﬁlﬁgieé'rn raPPo'aqfé‘?’é‘?gnCteef"éﬂ:\éd thbei present
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expandi ngsaf J ¥ oL HSER' €8 A oaR SEIULSS PRENIDENEELe 52 eabed e
structure, comprising a sheet with a lower expansion ratio or
a non-expanding sheet and a shee‘t with a higher expansion ratigQ,
has a total base weight of 30 g/m? or more to 150 g/m? or less.
The'wiper sheet of a three-layer structure, where a sheet with
a higher expansion ratio is bonded to both the front and back
surfaces of a sheet with a lower expansion ratio or a non-
expanding sheet, has a total base weight of 45 g/m? or more to
225 g/m® or less.

In accordance with the present invention, the rawmaterial
sheets are paper made of natural pulp (wood pulp) fiber or paper
containing chemical fibers such as rayon, these papers having
been processed with crinkling process as describ.ed- above.
Otherwise, the sheets are.made of non-woven fabric.

The sheets may be bonded together with hot-melt adhesives
such as ethylene vinyl alcohol system (EVA system). When these
sheets are formed from polyolefin resin fibers such as
polyethylene and polypropylene or from complex £fibers

containing these resin fibers, the fibers are thermally bonded

togethef, thereby bonding these sheets together.



The softness and strength of a sheet vary depending on the base weight of
the sheet. |In accordance with the presept invention, the base wei ght of
each of the sheets is preferably 15 g/nmerr] or nore to75 g/nferr] or
| ess. The wi persheet of at wo-| ayer structure, rising a sheet with .a
| over expandith WiR¢H theek thtI%ﬁpgﬁéfF‘thsﬁe@Fta 4P2 LS Pr\ﬁ Janﬁlrdhre‘lI

expansion ratio, . has a total base vvelght, of. 30 g/nferr]. re to,15

g/ m2 or YRRESIDFELY e IéheIeItq’*Eﬂ‘da ¢hemicadir sth tLIrJtaqu ereh e
th h ti bonded t th the f t

P acad holGe §h£fﬂ'fé<?ﬁrr§a 3 SR RIRE e bivE enfols are‘%;%ﬁar*ﬁd
heet, h t b ht . of 4 / 225
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heet d f i ber
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cherm CaIv?iperThsehé.égw CII:%m C%Iresent invention may be commercially
available at dry state, which should preliminarily be
impregnated with the liquid chemicals by a user prior to usg.
The wiper sheet commercially available at dry sheet is produced,
by forming expansions on a sheet with a higher expansion ratio
by impregnating the sheet in water and the like and then drying -
t;he sheet in hot air. Even at its dry state, the sheet can
retain crinkles, with no deterioration of the high bulkiness.

The other example of the wiper sheet includes a water-
soluble wet wiper. The water-soluble wet wiper is for use in'
toilet cleaning or cleanipg of the private parts of human
bodies; after the use, the wet wiper is decomposed with éjvast
amount of water and is then discharged in a toilet drain. Iﬁ
this case, the individual sheets to be ovérlaid together should
be water—~soluble sheets.

The water-soluble sheet (water-soluble paper) comprises
for example a natural pulp (wood pulp) fiber, a chemical fiber
such as rayon, and a binder. The binder should be water-soluble
or can swell in water or should gradually be decomposed in water.

The bonding between the fibers in the binder can be cleaved



e

i nclude a mxture of a surface active agent (surfactant), a disinfectant
or deodorant, a preservative, an essence or perfune, etc. with water and
al cohol . As has been nentioned above, the sheets bonded together with a
hot-nelt adhesive or by water-insoluble adhesive nmeans such as hot nelting
are abgdtitRePyvAdferaPuBsciof 6thF¢Bm ehhSeferoudero MRS bF eBaACe A
liquid chem cals contained in the w per sheet. The w per sheet of the
present GaLRAKYEE thYLbedoknbpsiealagd SR8 | dbKke -at Wpgthes cOTReh SMRUId
prellnlnarlly be inpregnated with the liquid chemcals by a user prior to
use. THLR# §€r %é@t%BWW%Py°£VQQ%M eSH?ldTJW%hEEPP|G§tpY o’dﬂc@ételby
forn1ng expansi ons on a_sheet with a higher expansion rati

i npr egn&A¢ MG AFOBNERE qlﬁgﬁ/&leepfaﬂﬂhleﬁé-ﬁ%‘két&ﬁ’& PH@ntHPyPHE‘bet”né’fsﬁééexi n
hot air. Even at its dry state, the sheet. can retain_crinkles ih nQ

det eri orRAPRH dP the RigWekt Kihestoleculapveight &k‘%ﬁﬂ%foftpﬁe qub‘éd

sheet includes a water- soluble wet w per. The water-soluble wet w pe

for use GHeMigRlc 1611%%919%@‘:8# E:F’ééhtﬁg? U\att%’?)?i’-vgtl@ FRESE o ﬁ&lﬁaﬁons
bodi es; after .the use, g wi_per is, deconposed with a vast anmount of
water arPREaiResd F_ch Pgé}Qng cheamtcat§ion. In this case, the

i ndi vi dual sheets to be overl ai d_together ul d e mater qub e sheet .
The wat er - sof amfehgﬁe&re(m%egm}%ﬂ?%rsaba# AT ¥R (FipYT

I ib h h d
binder. SHESBPer %ﬁs?c&lrbegéaf%fes%r-ma%?eg SEERRARIA | 0 kAT 2t o

gr adual | e deco I.n_water. The bonding between the fibers in the
bi nder % h-BE @Ine%p@% 11'i:e.

Even in the water-soluble wet wiper, a water-soluble sheet
with a lower expansion ratio or a sheet never expandable ¢s
partially bonded to a water—eoluble sheet with a higher
expansion ratio. For the binding, a binder of a similar type
to the water-soluble binder or the binder capable oflswelling
in water, which is contained in the water-soluble sheet, is
used as an adhesive. lUsing the binder contained in the
water-soluble sheet, these water~soluble sheets are partially
bonded together. More specifically, by overlaying water-
soluble sheets together containing a binder to each other,
making parts of the water—solgble sheets contain water or a
medium and pressing and heating and drying the parts, the
water—eoluble sheets are bonded together.

The liquid chemicals work to enhance the strength of a
water-soluble wet wiper, by insolubilizing the binder in the
water-soluble sheets or an adhesive to be used for bonding the
water-soluble sheets together, thereby suppressing the
decomposition of the water-soluble sheets in water. When the

water-soluble wet wiper is flushed in a flush toilet where the



9 wth a vast anount of water. As such binder, use is nade of
car boxynet hyl cellul ose and the |ike. ﬁpether or not the binder is
wat er -sol ubl e or has a swelling property in water depends on the degree of
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are crosslinked with the carboxyl groups in the binder or the
adhesive to form a bridged complex. Thus, a complex netwogk
structure is formed, wherebj the binder or the adhesive turns
insoluble. When the water-soluble wet wiper is flushed in a
flush toilet, the bridged complex is decomposed in a vast amount
of water so that the binder or the adhesive turns water-soluble
or is put at a state capable of swelling in water. Thus, the
binding between the individual water-soluble sheets turns
decomposable, while the water-soluble sheet is at a state with
a possibility of decomposition in water.

Preferably, the 1liquid chemicals  contain an organic
solvent (including an organic solvent containing a metal ion)
in a range 0of 5 % by weight (abbreviated as “wt %” hereinbelow)
or more to 95 wt % or less and contain water in a range of 95
wt % or less to 5 wt % or more. For the purpose of wiping off
water-soluble stain present on the surface of a toilet, the
liquid chemicals should contain'water in a range of 30 wt %
or more to 95 wt % or less, preferably 40 wt % or more to 95

wt % or less and an organic solvent in a range of 70 wt % or



wat er -sol uble wet wiper is flushed in a flush toilet where the

10 binder in the water soluble sheets qr the adhesive is diluted with a
vast anount of water thereby sol ubili zi t he binder or the adhesive parts
or swelling the binder or the adhesive parts, the deconmposition of the

wat er - sbE§Bl &shzed s #sofoforRppPESFEL AL Vablr With % aBi1e6s t&et Wt r?
The liquid chem cals are an aqgueous m xture of water and an Qrganic

sol ventOF MRE Sy gdihe Loandst ghrpiged seQPRRY1isigghrdhRr e@RdRoF AR Ehe
i ke. Preferably, the_organic solvent contains netal ions _such as ions of
magnesi 88 ¥AtSEnshotdchBaumpragrated |14t aneehighl P chefrdd oF mprre
metal ions in the organic solvent_ are crosslinked with, the carboxyl groups
in the BPmerefodd eEeleadHdas e & dl Mg kgt f ddal o¥&ipt 2kd wiber -8 Sdtpt ex
network _structure is formed, whereby the binder or the adhesive turns

i nsol ubPBeeWferRt hbt fafld. SlabPe weikf pBe L4 ik ichernhcal st AgSIFRidPeet
t he bridged conpl ex i s deconposed in_a vast_anount of water so that the
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swelling in water._ Thus,, the binding between the individual water-sol uble
sheets fEPAE: decERPILLHIAS wRi FeadRer dRtensh| thfeldkSot $5 BECRSHAT Y-
wth a possibility of decongqsition I n water. Preferably, the liquid
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containing a netal ion), in a range of 5 g;b wei ghf (abbreviated.,as 'w %
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a higher bulkiness with expansions appropriately formed and
appropriate unevenness. The disposable wiper sheet with
recesses and protrusions formed thereon is readily held wixh

hands and can get a greater effect of wiping.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a perspective view depicting the disposable wiper
sheet in its entirety in accordance with the present invention;

Fig.2 is an eniarged plane view of Fig.1l, wherein the shape
of the adhesive parts and the state of expansions thereby
generated are depicted:

Figs.3 (A), (B) and (C) afe views sequentially depicting
parts of the procesé 6f producing the disposable wiper sheet
in accordance with the present invention, as shown as cross
sectional views along the line III - III of Fig.2:

| Fig.4 is a cross-sectional view of Fig.2 along the line
Iv - 1Vv;

Fig.5 is a plane view depicting another pattern of forming

the adhesive parts;

Figs.G (A) and (B) are cross-sectional views depidting



w %or less to 5w %or nore. For the purpose of w ping off

wat er -sol ubl e stain present on the surfgce of a toilet, the Iliquid

chemi cals should contain water in a rang% of 30 ww % or nore to 95 wt % or
| ess, preferably 40 wt %or nore to 95 w %or | ess and an organi c_sol vent
in a raf§best croup@siddon examplegsgft fhe hamkmrt hopesS tFuGeind 9febhet %
or less to 5w % or nore. The liquid chem cals conprising an organic

sol ventdighpPsalebe ¥HARW pBeedprdpdted at a weight 0.5-fold or nore to
5-fold or less the total weight of the overlaid water-soluble sheets at
its dry statBLgri’ké St ReCEPGH FRAEMCERAL VIR QR VabbitlahEXAMR Rt OF
liquid chemcals contain a surface active agent, a fungicide, a deodorant
and t hethekgispomabdesaiper shegd pifs Y Paesenthdd vl O AT BaRce
with the present invention, a disposable w per sheet can_be produced

having 2a BFERE BUMASRsO i TH & pRARTSHs 2BPr PRRSLELRES ofirRgh the

appropri ate unevenness. The di sposabl e wi.per sheet with recesses and
prot r ustBAS Fiindd SA&P-is readily held with hands and can get a
greater effect of w ping. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 is a perspective view depicting the disposable wiper sheet inits
entirety in accordance with the present invention; Fiﬁ.z .S _an

enl arged pl anePHTBRLED F@%.SEB %nofhg%a%%EFgﬁPt% By QQW%‘EﬁtS and
the state of_expansions .thereb enerated are depi cted; Figs.3 ),

(B) and (O Bhe" BERSCBsLhentEohent be iy  do9cfiBEa peidw %in’ the

following preferred embodiments with ;eference to drawings.

Disposable wiper sheet 1 shown in Fig.1l is used for cleaning
indoors such as tdilet room and kitchen and cleaning the privage
parts of human bodies or for use as wet towel; The disposable
wiper sheet 1 may be in the form of a wet wiper impregnated
with liquid chemicalé or in the form of a dry sheet used at
its dry state. The wet wiper is in the formof a water-insoluble
wet wiper which cannot be flushed in a flush toilet after use
or in the form of a water-soluble wet wiper which can be flushed
in a flush toilet after wiping off stain.

The disposable wiper sheet 1 is a lamination body of three
structures, comprising sheet S1 and sheet S2 partially bonded
through adhesive parts a, ---, a to both the front and back
surfaces of the sheet S1. The sheet S1 ié a crepe paper produced
by subjecting a sheet formed from pulp fiber or the like as
a starting material to the wet paper manufacturing method,
followed by crinkling process.to form a great.number of fine
crinkles; or the sheet S1 is a non-crepe paper without crinkling
process. Alternatively, the sheet 82 is a crepe paper produced

by subjecting a sheet formed from pulp fiber or the like as



parts of the process of producing the disposable w per sheet in accordance
with the present invention, as shown as gross sectional views along the
line 11l - 111 of Fig 2 Fig 4 is é cross-sectional view of Fig.2
along the line |V - : 5is a glane vi ew depi cti ng  anot her

pat t er n %f SFEEHRIMS Fﬁ§%ﬁh%§ @ypﬁPﬁswe PIReYs. @aﬁ%f%ﬁﬁu%BP%u%eth°d
cross-sectjonal views depicting

ot her ccﬁﬁ)b%?’f"?@nbéfxé:rﬁﬂ%]éléflgt R&EAGHT Rat | BRCsCrddtkhe- EF°t°r?ess%l‘iis§B§§B'—lse

wi per sheet; an IS a ¢ross-sectional view of a variation

exanpl e ¥ riqlleg%l ‘"étb%%éﬁl %Xﬁnaﬁ’é* Wi Rt tb?s?h%hﬁ?é'%ﬁtrq AP IR tRRePdtR a
great nunber, qf fine pares are punctured through the  individual sheets.
DETAI LEB IHESER) GreByCOE srQr PREFERKED ERBOSNE crinkh@ssREgaf- The
invention is nQw descr|bed below in the_ foll referreq enbodi nents
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Is used for,cle dogrs_such as toilet room and kitchen and cl eani ng
the priv@t%elop8 Egﬁ% ﬁﬁ tes or for use as wet towel. The disposable
Wi per sheet

th f t ted th d
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(row direction). When the disposable wiper sheet 1 1is

impregnated with liquid chemicals and gets wet, the fine
crinkles formed by crinkling process are reversed to expand
| the sheet, but because the sheets $2, S2 have a larger expansign
ratio than that of the sheet S1 and the sheets S1 and S2 are
partially restricted from each other due to the presence of
the adhesive parts a, ~---~-, a, the shgets S2, 82 expand and
deform in the region between the adhesive parts a, a.
Furthermore, fine expansions B are generated, correspondingly
to the alignment pitch of the adhesive parts a, ---, a along
the Y direction. |

Fig.2 is a partial enlarged view of Fig.l, where the shape
of the adhesive part a, the shape of a row of the aligned adhesive .
parts a, ---, a and the state of crinkles appearing on the sheet
S2 are schematically shown. The coordinate X-Y in Fig.2
cqrresponds to the coordinate ¥X-Y shown in Fig.1l.

The Y direction shows the direction of winding at the paper
making process, while the X direction shows the crosswise
direction of the sheet and corresponds to the direction of
extend -of the fine crinkles formed through crinkling process.

As shown in Fig.2, the adhesive part a is in the form of



or in the formof a water-soluble wet w per which-can be flushed in a

flush toilet after wiping off stain. The di sposabl e wi per sheet 1 is a
| am nation body of three structures, c&ﬁprising sheet S1 and sheet S2
partially bonded through adhesive parts a, ---, a to both the front and

back suafabestoflime.sheBtPdnrahtyhesdt tde iadhesivse Rapes producet By
subj ecting a sheet formed frompulp fiber or the like as_ a starting .

mat eri al2a¥e eAdIRedphper ARYUfEHEtArghySReHdCh PRGN DYY cEiBRIGTHPD -
process to forma great nunmber of fine crinkles; or the sheet Sl is a

non- cr epEhpaper aftwbatatiomed agheybresRarhst drnarivel §, 18heCRRESENRL s
a crepe paper produced by subjecting a sheet formed frompulp fiber or the
like as as A. Threugh thg idévigual adie kvVeRPEE Smnutzct & i e fRE
foll owed by crinkling process. The crinkl e-processed sheets Sl and S2

whol |y eXpafRdhéh e hebeedtvef? ar ke RAEhhaddy wPRdeqd glicd et cal sTE
the |like, whereby the crinkles spread. The _ expansion ratio of the sheet S2
is | arge%nFﬁafﬁ’acﬁéo%Rﬁﬁﬁéli &he jacspt pelhgpryesparts a,pa Aniq gPw 1s
interval along the X direction, the adhesive parts a, ---, a, are aligned
| i near | ydaféagd hasyadi r eEheoindivhdgiadecadbapive \RRAtEhE (i SpOsalil e2r€

w per sheet 1 is_.,inpregnated with ljquid chemcals and gets wet, the
fine (ﬂﬁﬂﬁﬁ&ngﬁﬁéﬂuﬁ}XxWﬁkbim&q%¥%g§§laﬁ99¥ﬁ§r§8dqﬁfeﬂbﬁﬁ&t%9% of
sheet, but because the sheets S2, S2 have a | arger expansion, ratio than
that of PhECENBeOIsthmATRE SITERARES aAd S2-ard (aidt Py ioad ARS cihe

from each, ot her, due to_the ,presence_ qf o .
irection o% formf%g crgnkaes b (X direction). The interval

. between the rows A, A of the adhesive parts a,~--a, in alignment
is represented as f. \
When the individual sheets S1, S2 and S2 are impregnated
with liquid chemicals,'fine crinkles formed on the sheets S2,
S2 are going to spread alohg the Y direction. Because the
sheets S1 and S2 are bonded together at part (i) of the adhesive
part a, the expansion of the sheet S2 along the Y direction
does not readily occur at the parts (i). On the contrary, the
expansion of the sheet S2 along the Y direction readily occurs
at part (ii) (in the region in the interval o«) interpbsed
between the adhesive part a and the adhesive part a. Due to
the expansion (v) along the Y direction, deformation readily
occur at the part (ii). Consequently, in the region interposed
between the adhesive parts a, a along the X direction, namely
in the region L between the rows A, A of the aligned adhesive
parts a, ---, a, valley part (iii) is formed in a band in the
region of connecting together the parts (i), (i) of the adhe.sive
parts a, ----, a on both the sides, while mountainous parts

(iv) develop in a band, which connect between the parts (ii),



t he adhesive parts a, ----, a, the sheets S2, S2 expand and deformin the
regi on between the adhesive parts a, a. (xFurthernore, fine expansions B are
generated, correspondingly to the alignment pitch of the adhesive parts a,

---, a alon the Y direction. Fig.2 is a partial enlarged vi ew of
Fig. 1, mh%?g fﬂbﬁgﬂﬁgetﬁﬁ? ?h@eédhesivg part a,pthe shape ofga row of the
al i gned adhesj ve arts a, ---. and th tate of i nkl es eari n
thegsheet S;nghgcﬁﬁﬁﬁ?%apl}ngﬁﬁﬁﬁse$h§€;ﬁﬁ%ﬁn§£§ ¥Or g Ef§.§¥géhe
correspon tq the coordinate X-Y shown in Fig.l1. The Y direction
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as the pitch p of the aligned adhesive parts a, ---, a. The
-dimension of the width of the expansions B, namely mountainous
part (iv) along the Y direction is determined by the interwvyl
aof the adhesive parts a, a. The dimension of the width of
the valley part (iii) along the Y direction is determined by
the dimension yof the width of the adhesive parts a along the
Y direction.

The individual adhesive parts a, ---, a are formed
obliquely' with angles to the direction (Y direction) of
aligning the adhesive parts a;f——, a, and to the direction (X
direction) of the extension of crinkles b formed on the sheet
S2. Furthermore, the adhesive parts a, a are overlaid to each
other by the width 6 if the individﬁal adhesive parts a, --,
a are observed at their aligned state along the Y direction.
Thus, the crinkles b in the region L between the rows A, A are
absolutely segregated through the borderline oblique adhesive
parts a, ---, a, from the crinkles in the adjacent region L1
between the rows A, A. Thus, not any of the crinkles b is in
communication over the region L and the adjacent region L1.

So as to explain this, in Fig.2, one crinkle b is



between the rows A, A of the adhesive parts a, ---a, in alignnment 1is
represented as - Wien the individual %heets S1, S2 and S2 are

i npregnated wth liquid chemcals, fi ndPrinkl es formed on the sheets S2,
S2 are going to spread along the Y direction. Because the sheets S1 and S2
are bonde8PEEFaHeR tavedar t1 k1 ysEratad RRedps8 bpar Pash tPedERPINADRRY
the sheet S2 along the Y direction does not readily occur at the parts éi)
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readily occurs_ at, part (rltldg (in the region in the interval  a) interposed
bet ween tHE FIMEI VLS pRATES ohd Thc radhet§8 fie d2sPub SO BREESHMET BN
(v) along the Y direction, deformation readil occur at the part (iig.
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along the X direction, nanel in the region L hetween,the rows A of the
al i gned %\Hﬁeémpﬁth?gti,y -f)-/QJEm%‘? 8 paFh ot the igegiops &E@Wﬁ"&fban%lyi n
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As Shomaﬁgelgixgdrﬁéetg \{:eHel eng%q:ltsi(cgrixé) g?dthe whole disposable wiper
sheet 1 turns bulky as shown in Fig.l. Owing to the presence
of such expansions B, the disposable wiper sheet is readiyy
held with hands, and because tﬁe expansions B cause unevenness .
on the disposable wiper sheethl, the effect of the shéet on
wiping off stain can be enhanced.
So as to efficiently form expansions B with a constant
siZe on the sheet S2 with a higher expansion ratio, the pitch
p of the individually aligned adhesive parts a,---, a along
the_ Y direction is preferably set at a constant value. Herein,
the pitch may be gradually variable. Thé interval aat the bart
(ii) between the adhesive parts a, a determines the dimension
of the width of i:he mountainous part (ifr) along the Ydirection.
If the interval ais toq large, however, the width of the
mountainous part (iv) is so enlarged that thel expansion B formed
with the mountainous part (iv) is readily crushed. If
continuously using the wiper sheet lfor wiping, therefore, the -
expansions B, namely the mountainous parts (iv), is érushed
and flattened, with the resultant reduction of the effect of

stain wiping. If the interval ais too short,"however, the



nmount ai nous part (iv) are alternately formed. The nountainous parts (iv),
namel y expansions B, are forned at the s pitch as the pitch p of the

al i gned adhesive parts a, ---, a. The d nsion of the width of the
expansi ons B, nanely nountainous part (iv) along the Y direction is

det er ni néd dfh He the aomntajiapys proathd iadhdsi 96 pEFes sivelyRogitnehaiton
of the width of the valley part (iii) along the Y direction is determ ned
by the dhgerexpangdfonhe i drp afedypecddhaditie bhrt Fefwlbagtt Feduction

di rection. The individual —adhesive parts a, ---, a are forned
obl i quel Pinithe aHgpaot oL fRe Wiamet Mo ybkyiteechopf bhe HRiSEH thngheiper
adhesi ve parts a,---, a, and to the direction (X direction) of the

ext ensi ofhFe®rinkles b formed on the sheet S2. Furthernore, the adhesive
parts a, a are overlaid to each other by the wdth [err] if the individua
adhesi ve part89aas £QrexBpas ARPEPPEAGITELY | GhedrauRe2 dRoNg Mery (V)

direction. Thus, the crinkles b in the region L between the rows A A are
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---, a, fromthe crinkles in the adjacent region L1 between the rows A A
Thus, notffgcti the Entewsl e g tiveeroktntdheiSdVORAL Ehed r i Dhigngrd
t he adj acent region L1., So as tq explain this, in Fig“ﬁ, one crinkle b is
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absol utely segregated by the presence of any one_of the adhesive parts a,
---, a wééptm@ ggsﬁq§§ﬂong wan ogbran interval aof 0.5 mm or more to

5.0 mm or less, the wiping effect at the same level as those
of conventional sheets or at a higher level can be expected
satisfactorily. Even at an interval of 10.0 mm or less, nyt
any serious problem may occur except for the ready crushing
of crinkles. Therefore, the interval amay be 0.5 mm or more
to 5.0 mm or less, or 0.5 mm or more to 10.0 mm or less.

The dimension v. of the width of the adhesive part a
iﬁfluences the dimension of the width of the valley part (iii)
along the Y direction. If the dimension yof the width is too
large, the area occupied by.the valley part (iii) is too
enlarged on the whole sheet, which causes the disappearénce_
of the high bulkiness from the sheet or which reduces the number
of the mountainous parts (iv) to reduce the wiping effect. Thus,
the dimension of the width of the wvalley part (iii) is
preferably the same as or less than the dimension of the width

- of the mountainous part (iv), and theréfore, the dimension.v

of the width of the adhesive part a is essentially the same
as or less than the interval «.

The-extént of forming the expansions B on the wiper sheet

1 as well as the extent of the expansion of itself is variable,



the regions L and L1. Thus, the expansions B on the sheet S2 are

I ndependently formed in each of the regions L and L1. By independently
formed expansions B, ---, Bin the regi'n L and in the region L1, the
expansions B, ---, B can get stronger nerve, involving a higher strength
of the d@panmng; Wip&h e hadte rvakhi b tie erhdhef s shdt, Aeadi tpecadbesd ve By
such absol ute appearance of the expansions B, the whol e disposable w per
sheet IP2uFfsabukexdenhong &honiggthe Dﬁmgettblpne pamedicEhepinggatyal
expansi ons B, the disposable wi per sheet is readily held with hands, and
becauseBtlmét‘eapanﬂilh@wsr@vsaaseAurfenmésby ¢he Ml dgppds @silee i per paiRES 1,
the effect of the sheet on w ping off stain can be enhanced. So as to
ef ficieht|y~form expansions B with a constant size on the sheet S2 with a
hi gher expansion ratio, the pitch p of .the individually aligned adhesive
parts a,---,If memgntetwa\l dB bediwern| ther sbsrsalf y Aelts atoa temgeantthe
val ue. Herein the pitch radual |y variable. The interval [err] at
t he pardlmﬂlls)lcﬁét‘v\éeﬁh?hé’lééﬂésq’ ethgr teaion Hebetrianl the goEndH o of
the width of the nountainous part (iv) along the Y direction. |[If the

i ntervals 8¢ sLavgel khgé, thevespanahensi BthngtheneegipanlapAsuslpadatied)
Is so enlarged that the expansion B forned wth the nountai nous part (iv)
i s readfP9 BREBhedThusf thoRETHRR] FhespKPateianpeP Shaatesi okadiary,
therefore, the expansions B, nanely the nountainous parts (iv), is crushed
and | a39ehbat Hh® ?ﬁ@qnﬁﬁﬁﬂﬁntBréﬁﬁn¥%ﬂdéﬂﬁrﬁ?%ﬁgéétQﬁrlggaWﬁR&%ﬁng

If the interval ais too short, however, the
17 stain. If the interval B between the rows is too narrow,

adversely, the ratio of the area of the adhesive parts a, ---,
a to the area of the wiper sheet 1, where the expansions \B
develop, is so excessively large that the high bulkiness of
the wiper sheet 1 is deteriorated. Thus, it is preferable that
the interval fBbetween the rows of the aligned adhesive parts
a, ---, a should be 7.5 mm or more to 15.0 mm or less. Even
at an interval Bof 20.0 mm or less, the wiper sheet can exert
a higher wiping effect than those of conventional wiper sheets,
except that the crinkles thereon are readily crushed.

Figs.3 (A), (B) and (C) sequentially show one exampIe of
the process of producing the disposable wiper sheet 1{
following the procedures.

As shown in Fig.3(A), firstly, adhesive 2 is coated on both
the front and back surfaces of'sheet S1 with a lower expansion
ratio or hon—expanding sheet S1, and the sheets S2, S2 are
overlaid on both the front and back surfaces of the sheet Sl.
The sheet S1 and the sheet S2 produced from raw-maferials W§od
pulp fiber, non-wood pulp fiber or rayon fiber‘by the wet paper

manufacturing method using a Yankee paper machine or a paper



wi dt h..of. the nountai nous part (iv) is so excessively short that the
expanS|ons B are reduced, with the resultant reduction of the w ping

ef fect and no bul ky touch of the resultlﬁa W per - sheet. So as to
expand appropriately the mountainous part (iv) to nmake the w per sheet 1
bul ky t hataplisshaaterprehdina nglyaprece s aahbbncsindl HbeRkeAeERe AS
adhesive parts a, a aligned along the Y direction is preferably set at 0.5
mm or noeas degnodamagribedsaboveverthe eHpPansdOMaradoio 05 twh@oﬁhﬁ@rte $t%0
5.0-nmmor less, the wiping effect at the same |evel as those

convent i ghEke EhaBps agnat I gnhwgHdr }equidcehearel expecied toshe s?r%l%tmgwr
Even at an interval of 10.0 mmor |less, not any serious problemmy occur
except fdrhanethea®xrranshong ratierofkitdee Fheedt &, the interval amay be
0.5 nmmor nmore to 5.0 mmor less, or 0.5 mmor nore to 10.0 mm or | ess.
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di mension of the width of the valley part (iii) along the Y directjon. If
“the di nedsi of [&f rihef adkesideh RaTEE0 2/ argey theCBr &R ceBfrdd B9/ t FE
val l ey part élll) is too enlarged on the whole sheet, which causes, the
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nunber of the_nountainous parts (iv) to reduce the w ping effect Thu
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as or less than the di mension of the width of the muntai nous ( @Q
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essentially the same as or less than the interval a. The extent f
form ng t%e €&Pansi s they i fEeippse dfedihe PRRARSLOLE A HEC ok f efiftadt e

expansion of itself is variableg
than the range descrlbed above, the whole wiper sheet 1 cannot

be bulky; if the difference is above the range, the expansiogs
B of the sheet S2 are too bulky, which causes the mountainous
parts (iv) on the expansions B higher, so that the mountainous
part (iv) is likely to be readily crushed because of the
deteriorated nerve thereof. Additionally, the thickness of
the disposable wiper sheet 1 is too large, so when the sheet
is overlaid to each other and is then packed in a package, the
sheet is so bulky in the package.

If the base weights of the sheets S1 and S2 are too large,
the resulting disposable wiper sheet 1 loses softness, so that
the resulting disposable wiper sheet turnslso stiff that the
sheet hardly wipes off stain. When the base weights of the
sheets S1 and S2 are too low, the strength of the resulting
wiper sheet is deteriorated, disadvantageously to cause breakl
of the sheet during wiping work. Thus, the base weights of
the sheets S1 and S2 are preferably 15 g/m? or more to 75 g/m?
or less. When the sheets S1 and S2 with such base weights are

used, the disposable wiper sheet 1 of a two-layer structure



18 depending on the interval between the rows A A of the adhesive parts
a, a, extending along the Y direction, g@nely the interval [err] between
the rows A, A forned by the aligned adh&Sive parts a, ---, a. If the
interval [err] between the rows A, Ais too large, the dinension of the
wi dt h ofcomRr :egnen dandeabeet SHe anshome aheied &2 1kepdedhiogseher has
expansions B in the region L are eIongaaed too much. Thus, the nerve of
the expandivkal Bbpsejetetgbtadd,30 sg/mhaprt RO padi 489 I/Hhe F%ealePy/
crushed during wiping stain. If the interval [err] between the rows.is

t oo nar W&dle aBiher sdiBert aheedt of op thEef b Bert B BRIFEEF P GPRRELFINT _
a to the area of the w per sheet 1, where the expansions B develop,. is so
excessi PaI8R ¥ Fbaniedite bntyh the GrRRt and Rk Fpefassseprithe sheet
deteriorated. Thus, it is preferable that the jnterval [errLﬁagtm§§% t he
rows of Sthre DA% ghctiokadedaae pigtghtaof 45 o/mh QY Jgee 728d r St e o
15.0 mm.or less. Even at an interval [err] of 20.0 mmor |ess, the w per
sheet cd®%kert a higher wiping effect than those of conventional wi per
sheets, except that the crinkles thereon are readilﬁ crushed, gi s.3
(A), (B) andSPCRSsEQURREPANS asRORTHHI BakbeENoP? the PREELsS lof SpP 8’3’& ng
t he di sposabl e wi per_sheet 1, follow . ng the procedures. - shown i.n
Fig. 3(AR F1l9stryadhpeivee 2 1% €8ated dhﬂbgbﬁ ¥ She bagkSuch
surfaces of sheet S1 with a | ower eﬁfansion rati o or non-expanding SQﬁ?t
S1, andqqﬂ§§hggpsqﬁf &5 fpade of adhesives such as water-ins luble

polyolefin system such as polyethylene and polypropylene and
hot-melt adhesives such as ethylene vinyl alcohol system (EVA
system). After coating the adhesive, the sheets $2, S2 age
overlaid on both the front and back surfaces of the sheet S1,
and the resulting sheet is interposed betweenlheating pl;tes
4 and 5 under pressure while the sheet is moistened.
Protrusions 5a matched with the pattern on the adhesive part
a is arranged on the heating plate 5, and by means of the emboss
5a, the sheeté are pressed and heated to bond the sheets Sl
and S2 together at the adhesive parts a, ---, a. In suchmanner,
the sheets S1 and S2 are bonded together, as shown in Fig.3
(B).

The disposable wiper sheet 1 thus produced by a bonding
process is impregnafed with liquid chemicals. The liquid
chemicals are mixtures of a surface active agent, a
disinfectant or deodorant, a preservative, an essence or
perfume, etc. with.water.and alcohol. After impregnation with
the liquid chemicals, the fine crinkles b formed on the sheet
S2 expand along the Y direction. Thus, the sheet S$S2 expands

in the région interposed between the adhesive parts a, a along



overlaid on both the front and back surfaces of the sheet S1. The sheet Sl
and the sheet S2 produced fromraw materials wood pulp fiber, non-wood
pul p fiber or rayon fiber by the wet pa%%r manuf act uri ng nmet hod using a
Yankee paper machine or a paper _ 19

machi ne the eYprdd rechaon yasr cdeserd iy Eionld.i nghpdscess. e megiRnL
descri bed above, the expansion ratio of the sheet S2 after inpregnation
with |idomtechesedalbeteern Hheeromisghef thiegarpdhesdvsareabhsr &/ v of ®he
sheet S1. So as to generate appropriate expansion between the rows

A, A of alliegmetesnvéheart disrections drhehwadfeat S tt hellidi CONPECELRG
the expansion ratio due to the reversion of crinkles between the sheets Sl
and S2 dredubelehe threfpeattlsy P0)% ©k) nofe thesedhagivesPatipra pdethls y
30 %or nore to 60 % or less. If the difference in the expansion ratiq is
smal | er mayrhathowsa P debky ) bednaiseteing ee iNeea kihgePastedt (41tankdd) be
bul ky; if the difference is above the range, the expansions B _of the sheet
S2 are g bfilckynedhi cAncasyed tMANABANt HMROYSN REPINEHONHn Bhe almost
expansi ons B higher, so that the nmountai-nous part,(iv% is likely to be
readi | y aaxmaspopsiangdy of ot fle gitefhoPaPédandIniRhekBEf 2dRA[ 1 VBNRALY,
the thickness of the disposable wiper sheet 1 is too |arge, so when the
sheet & aver foiraad %’écgh@t Ha9heB Ls HeHrPasrREd Rhtyuepacitdye, TPHE A/
sheet is so bulky in the package. |f the base weights of the sheets Sl
and S2 aretob Prd dhe 2RSSRt PAGTH shosablre i per sheet 1 |oses

softness, so that_ the resultinpg disposable w per sheet tyrns so stiff that
t he The disposable wiper sheet 1 thus formed is packed at a

wet state on impregnation with the 1liquid chemicals in a plastic
container or the like. \

The disposable wiper sheet 1 includes for example
water-soluble ﬁet wiper as a type of wet sheet. The
water-soluble wet wiper is used for cleaning a toilet or other
areas or for cleaning the private parts of human bodies. After
the use, the wiper is decomposed in a vast amount of water and
can be discharged in fhe drain pipe of a toilet. In this case,
the sheets S1 and S2 are water-soluble sheet and can be
decomposed in a vast amount of water in a toilet. The sheets
S1 and S2 are formed from a raw material such as wood pulp fiber,
non-wood pulp fiber, or rayon fiber. As the binder bonding
the inter-fibefs, use is made of carboxymethyl cellulose.
Whether the binder is watef—soluble or has a sWelling pfoperty
in water is determined by the degree of etherification, the
number of ester bonds, the molecular weight, the liquid
chemicais contained in the water-soluble sheet and the ions
contained in the liquid chemicals.

As a binder, alternatively, use is made of polyvinyl



sheet hardly wi pes off stain. Wen the base weights of the sheets S1 and
S2 are too low, the strength of the resulting w per sheet is deteriorated,
di sadvant ageously to cause break of t he 2heet during w ping work. Thus,
the base weights of the sheets S1 and S2 are preferably 15 g/nferr] or
nmore to 7&lgbohiodrr ] stardhess cafeagekaagheeys 1Sk tomasRam t hasyahl bas@cid
wei ghts are wused, the disposable w per sheet 1 of a two-layer structure

20 conpréstay,omndhebe 3ikad one sheet S2 bonded together has  a total
base weight of 30 g/nferr] or nore and 150 g/nferr] or less, -while the

wi per sheet ofAsn theeddhgpdivetachar useshit sthhg adhesi s DRhlled t §9tH
the front and back surfaces of the sheet Sl, has a total base weight of 45
g/nferr] wsendre made2efg/tiese] with| ésxch sweldeing RroPepiies benditg
pattern on the sheet S1 as shown in Fig.1l, adhesive 2 is coated on the
sheet S1,dhA808¢ ke indhetp¥ecrusBasse Rt cfwelihebPviategcpngs are then
wat er -i nsol ubl e pol yolefin system such as pol yethyl ene and pol ypropyl ene
and hot -@efompdEad vda saclvast e@neent \nﬁywaaqe@bhm AsyspuRl EyAhesive,
system . After coating the adhesive, the sheets S2, S2 are overlaid_on

bot h t he P¥eferaki backssurifsadeadsf athdpechinder toH the Materrgglithke
IS interposed between heating plates 4 and 5 under pressure while the
sheet is #loestendd, SZ.otSdsi on ratkord Whenwakerpetrhlensheets S1,
adhesive part a is arranged on the heating plate 5 and by neans of the
enboss 2,1 172 shogetheE Rleskb@ andhRSI PEond-t H&haédthesive may

satisfactorily be coated in a pattern on the surfaces of the
water-soluble sheets S1, S2, S2. The binder contained in the
water-soluble sheets S1, 8§82, sé may be used as an adhesive o
bond the water-soluble sheets 81, S2 together. More
specifically, by overlaying together the water-soluble sheets
S1, S2, S2 containing a binder, making parts of the water-
soluble sheets S1, S2, S2 contain water or a medium, heating
and pressing the parts of the water-soluble sheets S1, S2, S2
followed by drying, the water—soluble-sheets can be bonded
together.

The ligquid chemicals, namely agqueous 1liquid chemicals
impregnated into the individual.wéter—soluble sheets S1, S2,
S2, comprise water and an organic solvent. The organic solvent
includes ethanol or isopropylene alcohol, and the organic
solvent further contains metal ions such as ions of magnesium,
calcium, strontium, and zinc. By bridging the carboxyl groups
contained in the binders in the individual water-soluble sheets
and in the adhesive at the adhesive part a with the metal ions
in the 1liquid chemicals, a bridged complex is formed. A complex

network structure is formed through the bridged complex' to make



andS2 together at the adhesive parts a, ---, a. In such manner, the
sheets S1 and S2 are bonded together, as shown in Fig.3 (B). The

di sposabl e wi per sheet 1 thus produced b§3a.bonding process is inpregnated
with liquid chemcals. The liquid chemcals are m xtures of a surface
active afdvet, @adhgsivkect amsgrublbedoriant, wapedservati Vberafergencetbe
perfunme, etc. with water and al cohol. After | npregnation with the liquid
chenmi cal selidleiligatdramkioss bwedrhirigore f heatkerymethexbare bl ohgsteheliy
direction. Thus, the sheet S2 expands in the region interposed between the
adhesivesmgpgeaseg 8lcotdrat the resulting water-soluble weX] wiperycan
direction as shown in Fig.2, while in the region L interposed between the
rows of tietaihesive pgtrgngth duringi ghkdanindhe Y Addagtiicaomlite viheey
part (iii) connecting_ between the parts (i), (i) of the adhesive part a
and the brdgedneoBrgex i Wikehadcimng. Nesleamawet pakt §l(~1|5|f§1nQ|W9teére
fornmed. In such manner, uneven expansions B alnost correspondingl

the pitchipaoflasymoblete wiiah capaes theadeaanpeditiamen ég'ﬂ%h Lng

i nt erposed between the rows A, ---, A of the adhesive parts a, ---

The d|sp&ﬁﬂﬁ%ewﬁﬁée%hbétWFQ%MsaP@wﬁ%ﬁPscﬁﬂﬁﬁﬁ EbeadQ@@mﬁpéﬁi%ﬁP or

I npregnation with the liquid chemcals in a plastic container or the |liKke.
The di sp&&tkingpedt §W@é@4@¢ﬁéVﬁdé§1Wﬁt%&anﬁpecqﬂﬁﬁﬁu§BF&M«934@@Pose
wi-per as of wet_ sheet The water-soluble wet w per is used

f or cIea&hﬁ]%@géFrépkﬂbb?héheets' -

"The water-soluble wet wiper is preferably impregnated with
the liquid chemicals at a weight of 0.5-fold or more to 5-
 fold or less to the total weight of the overlaid water-solubje.
sheets. The organic solvent is preferably contained at 5 %
by weight or more to 95 % or less of the liguid chemicals, while
water is contaihed at 95 % by weight or less to 5 % by weight
or more of the liquid chemicals. When intending to use the
water-soluble wet wiper for Qiping off water-soluble stain
deposited on the surface of a ﬁoilet, the liquid chemicals
preferably cqntain water of 30 % by weight or more to 95 % by
weight or less and the organic solvent of 70 % by weighf or
less to 5 % by weight or more. More preferably, the liguid
chemicals preferably contain water of 40 % by weight or more
to 95 % by weight or less and the orgaﬁic-solvent of 60 % by
weight or less to 5 % by weight or more.
Ifnecessary,theliquidchemicalscontaineasurfaceactivé
agent, a fungicide, a deodorant and the'like.
When the liquid chemicals are impregnated into the sheet
in such manner, the sheet S2 and/or the crinkles formed on the

sheet S2 spread to generate expansion on the sheet S2. As has



areas or for cleaning the private parts of human bodies. After the use,
the wi per is deconposed in a vast anount_ of water and can be discharged in
the drain pipe of a toilet. In this casg§4 the sheets S1 and S2 are

wat er - sol ubl e sheet and can be deconposed in a vast anount of water in a
toil et. aensdesorilsidakiose akbef cemdce 1 rsdir et rSly irtatte cr&lP & PAP &5 Wiboll
pul p fiber, non-wood pulp fiber, or rayon fiber. As the binder bonding

t he intea- Lo expanss amdea b oc ervoxyhibt Ayip xeynatese wi el hauitdye or
bi nder is water-soluble or has a swelling property in-water is determ ned
by the degra@nofceeneri ifaRetron, tA&ae nuebtergorstehepdifds, S2he B3 ecdFar
weight, the liquid chemcals contained in the water-soluble sheet and the
i ons coBrin¥ddng-predasisd ehepec@aper, angsthemiafrre, athesmishre s
use i s nmade of polyvinyl - ' 22 al cohol,

st ar ch, éare@giegmelgata@mmﬁrﬁn@e‘a&ylwkeeaclr@prégm@rte%mtlhea Hijggaid.
As the adhesive to be used at the adhesive part a, then, use is nmade of
those wi&B bashbsen |degcpidrdtakeveo fdre dlkEberamae i yn vaker eFparpsen
that swell in water and are then deconposed in a vast amount of water. As
such adh®atie bekeeenabhe sheets fddanst el dindet P8rmofe R &0shHl @bl e
sheets S1, S2, S2. So as to bond the water-sol uble sheets S1, S2, S2

t oget her188srhaneufedireL aably, Ithe? aghedoke nh9 69aty PHcLBEiSy be coated

in a pattern on the surfaces of the water-soluble sheets S1, S2, S2. The
bi nder cont ai®®FemPia&ion of cleaning work, the bridged complex formed

from the metal ions in the liquid chemicals and the carboxYl

groups of the carboxymethyl cellulose, is decomposed in a vast
amount of water when the disposable wiper sheet 1 is discharged

and flushed in a flﬁsh toilet, which causes decomposition or

swelling of the individual water-soluble sheets S1 and 82, S2

in water, whereby the adhesion of the binders in the individual

water-soluble sheets is reduced and the adhesive part a is also |
solubilized. In this way, the disposable wiper sheet can be
decomposed in water in a flush toilet and is then discharged

in the drain pipe of a toilet.

The disposable wiper sheet 1 also may be a dry sheet, not
limited to such wet Wiper.. Ih this case, after bonding the
sheets S1, S2 together by adhegion at the production'process,
impregnating the resulting sheet with the liquid chemicals,
or sterilized water or disinfected water ér a preservative or
the like to generate expansions B ~on the sheet S2, the
disposable wiper sheet 1 is dried in hot air. Even after the
resulting disposable wiper sheet 1 is dried, the expansions
B can still retain a certain level of éxpansion, which makes

the sheet bulky.



wat er - sol ubl e sheets S1, S2, S2 may be used as an adhesive to bond the
wat er-soluble sheets Sl1, S2 together, More specifically, by

overl ayi ng together the water-sol uble sh®ets S1, S2, S2 containing a

bi nder, making parts of the water- soluble sheets S1, S2, S2 contain water
or a nedium k®ashayn dmd Fgressi nghehdipsation efethat sO0W0IPubl = shebtaf
S1, S2, S2 followed by drying, the water-soluble sheets can be bonded,

t oget her the alipredigdhesdtsriparts aanety —aquie@ay Ibeua diremtdan with

i npregnated into the individual water-soluble sheets S1, S2, S2, conprise
wat er and@nagnglente $di1echt diTecttkemniradsol v@hrecitddudes et hanol or

i sopropyl ene al cohol, and the organic solvent further contains netal ions
such as ions ®% #ageadihgd akaveruhesdddiGuhPnand Ehgcroms B dgrnght Aé
car boxyl %roups. contained in the binders in the individual water-soluble
sheets &he inligaeddnedhesisme tparkdhesi ve—part @ vis hreguikadl troke fn
the liquid chemcals, a bridged conplex is formed, A caonplex network

st ruct ur 8ire gk eRdCrRssighot heehdirpatéompl € dbraakdon) of extending
23 the adhesive,  _insoluble in water. Ther ef or e, t he

sol ubi | | &€P¢h @F18%d@S ng of carboxynethyl cellulose is suppressed so
that the resulting water-soluble wet wi per can _retain the strength during
cleaning. AHRItHRARNAYE dateriBriddeda8odprBPlics1git bl Bg tinp e dadie Badint
of flushing water in_a flush taoilet, which causes the deconpositiqn or

swel | i ngth&r varke sneel ubd a\dthee BAdS ir s§2¢af2ed Iend ndEiIRbbLRitdy fonded

swelling of the adhesive in water, to consequently deconpose
together at the adhesive parts a, ---, a, each part thereof

being in the shape of a short line, and then by aligning the
adhesive parts a,-~--, a at a given pitch, the row A is formegq.
However, by forming_a linear adhesive part along the row A,
the water-soluble sheet S1 is bonded to the water-soluble
sheets S2, S2 in a continuous line at the adhesive part a;
Otherwise, dotted adhesive parts are aligned reguiarly at a
constant interval or randomly in the X-Y direction.

As shown in Fig.6(A), furthermore, the disposable wiper
sheet 1 of the present invention may be of a two-layer structure
wherein one sheet S1 with a lower expansion ratio or non-
expanding sheet S1 and sheet S2 with a higher expansion ratio
are overlaid together. As shown in Fig.6(B), the wiper sheet
1 is of a three-layer structure, wherein sheet S1 is overlaid
on both the front and back surfaces of the sheet 82 and bonded
thereon at the adhesive parts al and a2 so as to interpose sheet
S2 ﬁith a higher expansion ratio.

When the wiper sheet 1 is a'water—soluble wet wiper and is
impregnated with liquid chemicals, the expansion ratio of the

water~soluble sheet S2 is larger than the expansion ratio of



t he wat er-sol ubl e sheets. The wat er-soluble wet wiper is preferably

I npregnated with the liquid chem cals a% a weight of 0.5-fold or nore to
5- fold or less to the total weight of §e overlaid water-sol uble sheets.
The organic solvent is preferably contained at 5 % by weight or nore to 95
% or | es§hgf waeerrgoildkenfbales Shisnd meeﬁefgr@ontté}méﬂa‘atergw,%w
weight or less to 5 %by weight or nore of the Iiquid chemcals. Wen

i nt endi n§heS tus2 t REP AR BriBoltlie & 9BioR FALIBROGRE REBFECRatdre RATHFe
stain dep05|ted on the surface of a toilet, the liquid chemcals

pr ef er ablly-3dont & ) viaeEWesm Jines3d] acraHh Wh%%‘éetBaQFE?S%%y 2 metYHinern

| ess and _the organic solvent of 70 % by weight or less to 5 % by weight or
nore. MbPeFpGeft@bty, ThES /| iSRAGE %He?nf(,%ﬁ@eﬁrgﬁﬁﬂ’z%ﬁ%/ Qb‘ht%ti‘?leﬁ/ﬁéraﬁfi
40 % by weight or_nore to 95 % by wei ght or | ess and t he organlc sol vent
of 60 % BetagTgplubly sheatS2 o4 ﬁﬁ%ﬁgrﬁ %rbth%Yéncy of ke LReTFYethe
liquid chemcals contain a surface active agent, fungi cide, a deodorant
and the Pik8. thereb\bﬁéﬁlqlh%aﬁP&uWHe@hQHﬂS&ﬂ%e‘arJen|an1§ tRi18fe BReLBALEt
in such manner, the sheet S2 and/or the crinkles forned on the sheet S2
spread t5hGertiReE ERsasi bnisn haediNedil uphedsthesein.

24 been descri bed above, the center sheet S1 is _a crepe pape

| oner expansi®f PROME dvkrFig- |r'rpf‘:é’§r?%ﬁ§8rﬁmtﬁ Pt 16y of sl’ﬂ?nlﬁr%‘ﬁ‘ées
ngg;, aﬁd%réé%srglrmgggh;ﬁ%red out %rhero hnlélhle s ee%essseld Céfp
' through at least the outer water-soluble sheet S2. When such
small pores 3 are punctured out, air in the space C between
the water-soluble sheets S1 and S2 is disposed out of the smagl
pores to reduce the buoyancy of the wiper sheet .1 when
dischargéd in a flush toilet, so that the sheet is sunk in the
reserved water in the toilet and is so readily flushed therein.
In accordance with the present invention, as has been
described above, expansions are formed partially on the surface
of the wiper sheet to form unevenness on the surface of the
sheét, so that a disposable wiper sheet with a high bulkiness
involving a higher'effect of wiping off stain can be pro_dut:ed.
As has been described above, further, the expansions B on
the surface of the sheet are generated owing to the difference
in the expansion ratio b.etween the sheets S1 and S2.
Accordingly, the pitch of the expansions B in the Y direction
and the length thereof in the X direction can be controlled
by the interval ¢ of the adhesive parts a,~---, a intermittently
formed in a row and the interval Bof the rows A of the aligned
adhesive parts a, ---, a. . Therefore, the sheét can wholly get

expansic;ns having a higher strength and being hardly crushed,



spread | onger than the sheet S1 when I npregnated with a liquid. As has
been descri bed above, the difference in & e expansion ratio between the
sheets S1 and S2 is 20 %or nore to 80 %0r |less,.nore preferably 30 % or

more to 60 %or |ess. On . conpletion of cleaning work, the bridged
conpl ex for e Sheetthe readiliohslichwide hands andriaal 3 hhghegeeffect
car boxyl roups of the carboxynethyl cellul ose, is deconposed in a vast

amount ofolat¥éPiMeen the di sposable wi per sheet 1 is discharged ~and
flushed in a flush toilet, which causes deconposition or swelling of the
I ndi vi dual wat er-sol uble sheets S1 and S2,, S2 in water, whereby the
adhesion of the binders in the individual water-soluble sheets is reduced
and the FMRAPYMENFtIa is also solubilized. In this way, the disposable -
wi per sheet can be deconposed in water in a flush toilet and is then,

di scharged /A Hh@r@LFPASAPLbe HiPGY stheet ofT{dl g iRpBSEAe IR PER TRtk
1 also may be a dry sheet, not Ilimted to such wet wiper. In this case,
after borfdi@ginterwhbeep Bitheradigaent BRhedHcse opastst o p? ollficfi-on mm
process, inpregnating the resulting sheet with the liquid chenmcals, or
sterilizeF BRER 6P di-§ me@Rd s®s erwBile fhesdiervalod ofnEhe koW of

generate expansions B on the sheet S2, the disposable w sheet |1 is
dried i n HRe 2PReSEVE PHEES dhe ~Teditd ég%i%%m%%ﬁfé%sﬁ@bprllieés'

\c,iqu: gﬁ n;flgggxgﬁgsgq%g&mgmc n_sset ix!vleirg ttasi no? %ggt asihneég\s/eglofane&(pgggia?:ne’ 1%

shown in gF}lﬁz g’r &Lg%edti:ge% ig(}rr]nzoofr heessr,O\I{Sn ividual ff So as todetermine
the height (thickness), softness and wiping-off effect of the
disposable wiper sheet thus formed under such conditions, tRe
following wipihg—off tests were done.
(1) Test to determine the optimum value of the interval «
between the adjacent parts a, a

Firstly, the following test was conducted, so as to
determine the interval aof the adhesive parts a,---, a which
could retain the high bulkiness of the disposable wiper sheet
and could form appropriate expansions (irregularitieé) due to
the spread of crepe crinkles.
By using as sheet S2 a crepe paper of pulp fiber having

a base weight of 60 g/m® and a sheet expansidn ratio of 50 %
due to crinkles spread when the sheet was impregnated with
Liquid chemicals or a non-crepe paper of the same pulp fiber
having a base weight of 30 g/m?, partially coating an adhesive
on both the front and back surfaces of the sheet S1, and
overlaying the sheet.SZ on both the front and back surfaces’
of the sheet S1 to press and bond these sheets together under

pressuré by means of heating plates shown in Fig.3(A), a



the aligned adhesive parts a, ----, a may be a direction with an angle to
the X direction and Y direction. As_descri bed above, the direction of
the rows A ---, A of the aligned adhesi parts a, ----, ais required to
be a direction crossing the direction (X direction) of extending _crep
crinkl esdisposahlenwifes Shretro @ cBNras —daiHr ¢S FEUFLtMER %%J%?@l n
the water-soluble sheets S1, S2, S2 are intermttently bonded together_ at
the adhesi ve BBEDg £ive_exampdsch QhrEhendiesr G Wﬁr@hQrsorgég‘% eds RY
short line, and then by aligning the adhesive parts a,---, a at a given .
pitch, tBettoing tbef@n#@drvalriomferth%;aci@ewwg RaAttRA, a@lf@&.%ep%hﬁet
al ong t he rowA t he, wat er - sol ubl e sheet S1 is bonded to the vvater-sgl u%le
sheets S81 gnd rthecshertudia 3t e bt "Pne ladhd¥iy e plrima. 5 -GiHeriRde
dotted adhesive parts are aligned regularly at a constant interval or
random ymmn t Ha yany o fethpofxampless shewantervaylefAL the txevWroPE, thie
di sposabl e w per sheet 1 of the present invention may be of a two-|ayer

st ruct ur 8dhAe}Een PEIE Shdet ~ST mi #hWES| clwe? B®pansion ratio or non-
expandi ng sheet S1 and sheet S2 with a higher expansjon ratio are overl % id

together. AsBSR&H iRORAGNI( Bﬁhethéhﬁede? shdet 2n0 | SBf L9 Fayen
structure, wherein sheet Sl is overlalﬁéT oth t he front and, back

sur f aces IPESGNEHINT SRS FRarRIaH th Heh Bohdf ?ﬂé%&h%&ﬂ}b%h?%ggava&ﬁ&
a2 so as to [ e sheet $S2 with expansi o

N per onedit BEoR N SXEORAI0E T GFBeFOarlS BP3 FPNenRaEet MRS | PR
chem cal s t he ansi onhrat Lho of ége Water-sol ubl e sheet S2 is |arger

t han t he 9&4ah §§8 ©ft j bR s Sheet
As a testing subject (subject to be wiped) of the wiping-off

test, tiled kitchen floor was used. The size of the tiled floQr
was 500 mmX 500 mm, with a square protrusion of 28 mmX28 mm
surrounded with a groove of a depth of 0.85 mm on the periphery.
Sprinkling an appropriate amount of dust or fluff pulp on the
floor, the floor was wiped five times with the wiper sheets
of the individuel examples. The floor state after wiping was
examined, and the extent of dust stain and fluff pulp wiped
off out of the éroove on fhe tiled floor, was assessed as O,
X and A. The degree of crushed expansions on the sheet face
used for wiping after termination of wiping work was examined
under observation; subsequently, a low degree of crushing was
ranked as O:; some degree of crushing was ranked as A; and a
higher degree of crushing was ranked as X. Furthermore, the
thickness of the wiper sheets was determined prior to uee for
wiping.

The results of the .above test are shown below in Table 1.

Table 1 _
|Interval @ (mm) between adhesive parts[0.6 [1.5 [3.0 [5.0 [10.0]|




26 the water-soluble sheet S1 and therefore, the water-soluble sheet S2
expands in the region interposed betvveenzéhe parts (ii), (ii) between the
adj acent adhesive parts a, a, as shown inh Fig.3 (C. Thus, space Cis

{or red RSRE-TEF SIVET [sloa_VereT NI RS PO TN [T

yancy| of the w per shd T S hereby—H e tHsposed—tma
flush tollet, so that tH& BEH& Bheet 1 is |h v P hshédlt Kor di As
shown i n[Riughed deared orfe expapsiensi By aftennl@ gods| afelor¢f efalhly
punct ur e@®@329t hrough the sheets S1. S2 or it hrou h
wat er - so|THC&nEAE P iPamSHegtich™ Snal | porl@s 43 [4réd t2%ir in
the spack C between the water-soluble sheetid S1{4nd di spased. out of
the small pores to reduce the buoyancy of the w per sheet 1 when

di scharged in a flush toilet, so that the sheet is sunk in the reserved
water in thefoilieb and.f o500 Le3dilond I yshed tHeLetNuien adNiARRAVRICE
with the present™invention, as has been SCri bed above, expansions are

formed Py ictld habd 16 {865, of pBAJDDE mANGEL 410 ALAIR UAEUSANERA A

t he surface of the she so that a sable w per shéet with a high

bul ki nessre g¥elding 2shidhigfe el{est 4of P 80 ehlarstind cRe DX ofHead.y

As has been descri ove,” further, the expansions B on the surface o

t he sheet engpat ' t ) f | st hgpBXRYISI KPel Bkitent
bet ween tbhlgigﬁgetshgl%n%a%3505%c£%d%g%§?ﬁ?g apﬂthh o}f-)ﬁt hé expa?lsi ons nB

in the Y dinapd idfee 8o hner FRRYLR, d DERESE K Fo b Rei i Higf 81 BRsTABNREf1uEE

controlled by the interval aof the adhesive parts a,---, a intermttently
pulp. Additionally, the strength of the expansions B are high

(with strong nerve), so that the expansions B are hardly crushed
during wiping work. 'Therefore, wiping could be effected whi}.e
the high bulkiness was retained.

The wiper sheet with an interval aof the adhesive parts
a, a being 1.5 mm has the overall thickness of 2.14 mm, and
has a slightly lower bulkiness than the wiper sheet with the
interval aof 0.6 mm, but the sheet could clearly wipe off dust
and fluff pulp, while the crinkles were hardly crushed. Thus,
the sheet was handy.

The wiper sheet with an interval aof the adhesive parts
being 3.0 mm has a larger width of expansion B, namely
mountainous part (iv), so that the sheet ,overall.is not bulky.
The whole thickness of the wiper sheet 1 is as small as 2.06
mm. Because the width of the mountainous part (iv) is too large,
the nerve thereof is weak so the expansions B were readily
crushed during wiping work.

The wiper sheet with an interval aof thé adhesive parts

being 5.0 mm has a more enlafged mountainous part (iv) as the



formed in a row and the interval [err] of the rows A of the aligned
adhesive parts a, ---, a. Therefore, 0sheet can wholly get expansions
havi ng a hi gher strength and bei ng hardl% crushed,

27 so the sheet is readily held with hands and has. a hi gher effect of

Wi pi ng. SXERABEBIOVENE .| SO thpt thHaedisfirpbboFtidbt difeckobf Ilwel%res&me
invention, the interval aof the adjacent adhesive parts a, a.is

more to ZWiakRESS ebs, amhisBalhe dht &r Dol er rPEEAUSK F]Bﬁrswd‘l‘dtki h@f "Ene”
adhesive parts a, ---, ais 5.0 nmor nore to 15 mmor |ess; and the

opti mum B%E%‘énﬁéll@ﬂ‘ss o?aFﬁe (dfPetss SHaRAR ST NF 19BVegPH @rarc] o?xPr‘BFléltod‘S
759/ n[er;é or | ess I ndividually, So astodeterm ne the_he

(thi ckness)LS ¥61akhESs tARICKPHN L ORF %m%&% wadhdy GFES&%% e W%‘éf—‘f%
t hus forrred under such conditions, the follown ﬁln "Ie tests were
done. (1jheTEdesat sapves fe l—ﬂ@e&pt@imgapﬁfe "g’fp% g %rf-t r¥8ftrerr]

bet ween the adj acent parts a, a Firstly, the follow ng test was
conduct ed, so THe twipaat sheele whthi anednl e Bwalt Keo 5dhES) PelREigeaPALLS 4
~whi ch coul d retain the high bul ki ness _of the disposaple w per sheet and
coul d forR&apgr It %t’émekﬁa';nsq JRRTE PF’é‘gELFF%?gt F%n%%nPHs BRESpl &Yd ofS©
crepe crinkles y .Usi ng as,_sheet (rejgpe paper fgl p flfeé
having & %%Eemgﬁplﬁk%ﬁsg/ Rer £ ean%i e§h t +& ﬁms&}f’ t 25 of 50 ™"
due to Crl n ; %iosrparlefg,mfggst:tc%rse%% tarl?:ler;psrﬂ%%%atf%q:mvgé 50 the sheet had
slightly deteriorated effect of wiping off fine stain such as
dust, and the crinkles on the sheet were readily crushed after
wiping work. N
As has been described above, the interval abetween the
adhesive parts a, a is preferably 0.5 mm or more to 3.0 mm or
less, so as to make the wiper sheet 1 bulky,' to make the
expansions B on the sheet SZ'hardly crushable during wiping
"work and to procﬁre higher effect of wiping off stain. Compared
with conventional sh-eets, the wiper sheet with an interval o
of 0.5 mm or more to 5.0 mm or less has a satisfactory wiping-off.
effect at a high possibility. The wiper sheet with an interval
aof 10.0 mm or less is not so problematic except for the
crushing of the expansion B. The interval ais 0.5 mm or more

to 5.0 mm or less, preferably 0.5 mm or more to 10.0 mm or less.

(2) Test of the interval between the rows A, A of the adhesive
parts

So as to determine the interval fBbetween the rows A, A

of the adhesive parts to form appropriate expansion

(unevenness) to retain the high bulkiness of the wiper sheet,



liquid chem cals or a non-crepe paper of the sanme pulp fiber having a base
wei ght of 30 g/nferr], partially coating_an adhesive on both the front and
back surfaces of the sheet S1, and over@&ying the sheet S2 on both the
front and back surfaces of the sheet S1 to press and bond these sheets

t oget her umelefolgrewinge tiss theaas condietad . -pl ates shown in Fig.3(A), a

28 disposabl e wi per sheet of a three-layer structure was forned.

Then, five exdpieg 3 Iheeti p2ra AnepeapeprofurBdP Bibeseh@H Y e base
interval aof the adhesive parts a, a on the sheet Sl and the sheet S2 at
0.6 mm IWeight 2D GAngsmOmMAdnda18heetmAXPaRsSARR dathe ekarfl & dusheo
interval [err] of the rows of the adhesive parts a, ---, a

' , was, 7.5_mm
After boreFagkies sppseadivhea Pheodhirt dfd inpgesginkedg wiHeh sRddiwid

with [iquid chem cals containing water and al cohol, expansions B due to
the spreaehefigdlnk|aadvesdnggafesteRt ohlt #cnRsETeRe Paperpefy thessae
subj ect (subject to be wi ped) of the wiping-off test, tiled kitchen floor
was used.Pu¥RefdbaAr dtavhBgt pl Basq othighbso508 OnaX ™ e0 PRH L 1f 1 hYaCORERI
protrusion of 28 nmMX28 mm. surrqunded with a groove of a depth _of_ 0.85 nm
on the pedRpAehesivy eRkbrky fhaphrepti &€ frtht SBE TRRES of I PO SREE
on the floor, the floor was wi ped five tines wwth the w per sheets  qf the
i ndi vi dua®lex@ff eQVeTHa %1% traithatteS i PR nfokds tRRaknRRE R4 trrck
extent of dust stain and f]uff uIE wi ped off out of the groove on th
tiled fl ng,rf@érsesagg‘egggdsgge[tegp.] Copress and bond these sheets together

under pressure by means of heating plates shown in Fig.3(A),
a disposable wiper sheet of a three~layer structure was formed.
The interval cof the adhesive parts where the sheets S1 axd
S2 were bonded together was.0.6 mm, based on the results of
the test described above in the test (1). By subsequently
setting the interval Bof the rows of the adhesive parts at four
sizes, namely 7.5 mm, 10.0mm, 15.0 mm and 20.0mm, the resulting
sheets were défined as examples. After bonding the sheets S}
and S2 together and impreghéting the resulting sheet with
liquid chemicals containing alcohol in water, expansions B |
due to the spread of crinkles were generated on the sheet S2.
As a comparative example, a wiper sheet was produced by
embossing to make the adhesive parts between the sheets S1 and
S2 in a dotted pattern. |
Using these wiper sheets with different lengths of the
interval Bbetween the rows A,~--, A of the adhesive parts a,
---, a, a wiping-off test was conducted. As a testing subject
(subject to be wiped), the same one as in fhe test (1) was used.
Sprinkling an appropriate amount of dust or fluff pulp

on tiled floor, the floor was wiped five times with the wiper



X and [err]. The degree of crushed expansions on the sheet face wused for
W ping after term nation of w ping work s exam ned under observation;
subsequently, a | ow degree of crushing ranked as [err]; some degree of
crushing was ranked as [er r%; and a higher degree of crushi rig,was ranked
as X. Furimeefsr €Tt hBe tindkKédaadk eRemplRS IREetCONRITAEIS S FEATR YT
to use for. w_ping. The results, of the above test are_shown bel ow in
Table 1. Tl"r%bfiof’rl MRt f&ER iR PEelRde R XRMERPHe SR LR ektsnt @f
5.0 10.0 \ . 2 W pi ng-of f test dust
[err] [%1'1.?1: st[aé.rq,]aneflelﬁ}}lff[ é}qup wiped of1_9 out p&uﬁ:?lepngboove on the
[err] [err] &err] [err] J[err] O shedag_ﬁgree'of expansi ons B after
[err] [erkled ElppT pasr psseas9ddpidg Fhiddkhdss ofh@i degreseel cryshed
2.4 2.1 2. 06 2.00 1.90 ..

4 ARXBABRA 1S Bt e shaft §igrs Wt iEf rHiRhnENYRB AP 555564 taH‘-S‘er
adhesi ve Jgart’s a, a being 0.6nm has an ;\ﬁgarent t.hj cknesg r Iativelsly as

| arge as DREBIRRALIQP ALtV iRe PG FQT ks LEgonatky: R éxﬁ&ﬁsf"ﬁﬁ & £t
fornmed at an appropriate extent sQ the sheet can effectively work for

Wi pi ng of$rAgBingha s uFankgq &s Aﬁai grsadggreneost FENGIN 89 YRS ranked
expansions B are high (w,ith strong nerv so that the expansions B arg

hardly crdhéd’ daRfng V\Péiﬁtﬁ%fdi@.gr%e%)eﬁ ofF EUSHiRGgWasul §ap&ked 1 88t et - |
whi | t hi gh bul Ki .retained. Th | heet w t .
Mt erval EoF ERAERERES: bRepEPLCRIESS B The (Y EPR RREShe AR diehp ERined,

gnlegrn\(/amsts%giﬁé. Jt4o rﬁ%ea_'%%r hwalspiln%l.' ghtly | ower bul 'kl ness than the w per

.The results of the above test are shown below in Table 2.

Table 2 | \
Interval B (mm) between rows| 7.5 |10.0{15.0 | 20.0 [Comparative
A, A of adhesive
parts
. Example

Wiping~off test dust O O O A A

fluff pulp O O O O A
Crushed degree of expansions B O O A X —_—
after wiping
Thickness of wiper sheet (mm)|2.43(2.44|2.53(|2.53. 0.75

As shown in Ta'ble 2, the wiper sheets with an interval 8between
the rows A, A of the adhesive parts being 7.5 mm and 10.0 mm
had an appropriate length of the expansions B generated between
the rows A, A along the X direction. The wiper sheéts were
as thick as 2.43 and 2.44 mm, respectively, so that the
resulting sheets overall were bulky. Because these sheets had
an appropriate length in the X direction of the expansions B
between the rows A, A, the_individual expansions B, ---, B had
so strong nerve that the.wiper sheets could keep expansions
B,---, B of a higher strength during the use of wiping. Thus,

these sheets could cleanly wipe off dust and fluff pulp.



interval aof 0.6 mm but the sheet could cIearIy w pe of f dust and fluff
pulp, while the crinkles were hardly crqu Thus, the sheet was handy.
The wi per sheet with an interval aof the dhesi ve parts being 3.0 mMm has a
| arger wi dth of expansion B, nanely nountainous part (iv), so_that the
sheet ovdwFthpsmegie hilikg degreennsl @ruﬁm§§slrblfl?ﬁewaﬁpémaéﬁeéfldle‘@rhs
small as 2.06, mm Because the width of the nountainous part (iv) is too
large, thE Wépiag er2ofonsuglid s6Ond IUQRA Yond IER vidt BeTe &di¢ §t ScHedtRed
during mnplng wor K. The wi per sheet.with_an interval aof the adhesive
parts beteRt 5Pyl readavedic %ﬂl ERGSH T ReACh Gt Bahan@Ss) as the

30 expansion B, so that the sheet overall is not bulky. The thickness is
as smal | as 2Themwipeecsueett Wa th éﬁlhlélftqm‘éalnﬁthﬁ%l‘!’ﬁéﬁstbérFOMS\/)Oﬁ &he

| arge, the_nervye of each expansions meak so the expansions B mer%&q

readlly(ﬁqgﬁééveﬂﬂﬁﬁﬁﬁrPelQQMQEthFmb dl TG ke re XP 8§FQﬂSprPHg
dust. wi.per sheet with an interval aof t q?e5|ve éﬁ
10.0 mMm rﬁa}ée%tn%?e éﬁ%h&é’d%&ﬁt‘-’eﬁ%d&&lﬁwﬁsﬁ \?) 25 Hat < Pﬁu

of the sheet S sma mm ., Additi.o , less irreqgul ar.i |es
Sere for Haoes oRhnahenta ngtrglgmlwynagférﬁlogaté%e%?ff&% RAW A ﬁ*gh
fine stai uch as and t e cr.inkl es o t he sheet were readi
crushed aft mmvﬁ“f)fjngg\nb Wt}%%tb%‘éH gre‘ladbjdya‘ﬁb9§ OE e |ur7‘t1iet‘3\f’aﬂ

Mxﬂmeeng£fp fiber. Because the dimension of the expansions .B
genérated between the rows A, A were long, however, the nerve
of the expansions'B were slightly weak so that the expansions
B were slightly crushed after wiping work. - \

Because the generation of expansions B was not suppressed
by the row A of the adhesive parts a, ---, a on the sheet of
a larger interval fof 20.0 mm, the thickness of the wiper sheet
could be as thick as 2.53 mm. However, the dimension of the
expansions B 1in the X direction was so long that the nexve
thereof was weakened and the expansions B were readily crushed,
with the resultant lesser effect of wiping off dust.

Because the area of the expanding parts was larger'fhan
the area of the dotted recess parts in the comparative example
wherein the dotted adhesive parts were formed on thé whole
surface of the wiper sheet and less 'irregularities were
therefore formed thereon, the sheet had poor effect of wiping
off dust and fluff pulp.

As shown in Fig.2 in accordance with the present invention,
the expansions E in the region L between the rows A, A of the
adhesive parts a, ---, a are separated through the obligue

adhesive parts a, ---, a from the expansions B in the region



adhesive parts-a, ais preferably 0.5 nmor nore to 3.0 nmor |ess, so as
to nake the wi per sheet 1 bulky, to make the expansions B on the sheet S2
hardly crushabl e during w ping morkandt%%rocurehighereffectof Wi pi ngof f
stain. Conpared wth conventional sheets, the w per sheet with an _

i nterval D& agdacentnter the £¢9ienolnmadid | RerRi9Le sR¥BRRSEARS B are
w pi ng-off effect at a high possibility. The w per sheet with an interval
aof 10. Oipdepenedsstily fer FribFhenged ens dprndliheach FKFHn e ing
expansion B. The interval ais 0.5 mmor nore to 5.0 mmor |ess,

pr ef er abLPLE P HESr PABWE QD Gl K oWE ol / | 2 the gghepdste Faxhd anterval -
between the rows A A of the adhesive parts So as to determ ne the

i nt erval afer Thuset vicke ihsemsial A3 betwéenhthgdrews A paktdetermymes the
appropriate expansion _(unevenness) to retain the high bul kiness of, the

Wi per shéepgth of each of the individual exp3431pm§fﬁﬂr5ﬁ”n&t¥%ttgas
conducted. _, Usi ng as _sheet S2 a crepe paper of pulp fiber having a base
wei ght ok 6btgeRtdT- andfa %%éetl%‘k%*éﬁsi%ﬁq rE'étei L HPALF BRFe B ol ncbhfk| &s -
spread when the sheet is:inpregnated with Iiguid chem cals and usjng as
sheet S19&TSHEEPRpeSphBETSf Wi RakEe phl prei BEAITAVINRG LlaCERAN SkPBAt Bof
30 g/nferr], partially coating _an adhesive on hoth the front and back ,
surf aces™af t e ichatgakenedyd b it ayi RtV s RREVES o A NSO tIP W R f r Bnt S
and back _surfaces of the sheet S1 to press and bgnd these sheets toggtggr

under prégﬁﬁﬁytﬁhﬁeéﬁ$%ﬁ°ﬁ€HPﬁﬁfFF%IEEesﬁﬂﬁﬁ?ﬁvﬁiQ%ﬁ?@,a' T

too large, so that the area of expansions B on fhe,sheet s2
are too small, involving deterioration.of the bulkiness.
Hence, the interval Bbetween the rows A,---, A of the
adhesive ﬁarts a, —--, a is preferably 5.0 mm or more to 15.0
mm or less. By setting the interval between the rows A, A at
the aforementioned length, the wiper sheet can have a thickness
at such a dimension to make the whole surface of the wiper sheet
uneven. The adhesive part a can confer an appropriate nerve
(strength) to the wiper sheet with the resulting éxcellent'
effect of wiping. Except that thesé expansions may readily
be crushed, however, a better effect of wiping can be exerted

at an interval Bof 20.0 mm or less than conventionally ones.

(3) Test of the base weight of wiper sheet

| So as to defermine the optimum.base'weights of the sheets
S1 and S2 and the base weight of the resulting'wiper sheet from
these sheets S1 and S2 in order that the resulting sheet can
retain high bulkiness and softneés, a test was run using the
wiper sheets of Examples 1, 2 and 3 and Comparative Examples

1l and 2 as shown below.



a di sposabl e wi per sheet of a three-layer structure was fornmed. The
interval [err] of the adhesive parts wherg the sheets S1 and S2 were
bonded together was 0.6 mm based on the sults of the test described
above in the test (1). By subsequently setting the interval [err] of the
rows of the adhesive parts at four sizes, namely 7.5 mm 10.0 nm 15.0 nm
and 20.0mm the resulting sheets were defined as exanples. After bonding
t he sheet BX8MPXdlS2 together and inpregnating the resulting sheet with
liquid chem cal s containing al cohal in water, expansions B  ,due to the

spread of crinfkl@5enerBagerers Y lon fitke s haring a baseyed obdnped 45 g4m’°
exanpl e, a w per_sheet was produced b enbossi ng to nake the adhesive

Oy
parts bet #8€hat fBesicerPanshan rafijhof a6t bedupatPefRinkles SRIRAAHERED
wi per sheets wiith different | engths of the _interval [erf%%betmeen t he, rows
A ---, A bhehefhedpde iPRERIRAtEA With Bigugidigchemielt suie SesiRitted.

As a testing subject (subject to be w ped), the sane one as in_the test

(1) was ud&dsheet SZy,pnEOniCRRPEPPRRAT & Bh6uFERT RIRLP SivRuuiapulrg
on tiled floor, the floor was w ped five times with the w per ,

32 sheet @ Besenelghivicdud® eahpVes dRdiofmHASatnee bdhpl & WipRIiFheet
state after mﬁging was exam ned, and the extent of . dust stain and fluff
pul p wi pe@foff tBEEsTlaKergs BEWE Uh- ¢ Hea s tF pEler Hhe iRkn ddiestkeesSEelAF,
X and [err]. . The degree of crushed expansiqns on _the sheet face used f

wi pi ng wabordedskq Rotdt t?%rﬁFﬁﬂWcﬁP@fbﬁﬁﬁrﬁPﬁBﬁ??%ﬂRﬁtFBﬁmqﬁﬁeEnégg

| ow degree of
g and the resulting wiper sheet was defined as Example 1. The

sheets S1 and S2 were bonded together by partially coating an
adhesive on both the front and back surfaces of the sheet @1
and overlaying the sheet S2 on both the front and back surfaces
of the sheet S1 to press the adhesive-coated part by means of
heating plates .as shown in Fig.3. From the results of the
tests (1) and (2), the bonding was conducted so that.the
interval aof the adhesive parts a, a was 0.6 mm and the interval
Bbetween the rows A,---, A of the adhesive parts a, ---, a was
7.5 mm.

The interval cand the interval Sbetween the rows weré not
changed in the'following Examples 2 and 3 and Comparative
Examples 1 and 2. After bonding together the sheets S1 and
S2, the individual sheets were impregnated - with liquid
chemicals of a mixture of water and alcohol, thereby forming
expansions B between the rows A, A of the adhesive parts a,

---, a on the sheet S2 to form a'bulky wiper sheet.

Example 2

In the same manner as in Example 1, sheets comprising pulp



crushing was ranked as [err]; sone degree of crushing was ranked -as [err];
and a hi gher degree of crushing was rankeg as X Furthernore, the thickness
of the w per sheet was determ ned, prior ?o_use for wi ping. The
results of the above test are shown below in Table 2. Table 2 Interval
[err] (mfikenceareonserd ss dheetssSqd argl FTonphiatPeseawgights of the

of adhesive parts
Exanpl e WsHiagrtaffltand Squsere 1n?éﬁ’|ﬂ-]dual-'[-l§r$]) g/m*, Peutr]the qu@ylng.
[err] fluff pulp [err] [err] - err] [err]

[
[err] CrugieRpiRinge cindipansivotepe Eogallyr Eie same[@?r]m Exqrep?sf 1,
- after w ping Thickness of w per sheet (nn% 2.43 2.44 2.53 2.53
As shown Mamebye the t pERADe: OBhdedtinmt 10 hin the cfbgeor S RRdes? Wﬁ@n
rows A, A of the adhesive parts being 7.5 mmand 10.0 mm had an
appr opr i ad@ReRGRA tEd thktbxpaAsiichCepiRadd dbhrisRert Se W Ar CRePe
along the X direction. The wi per sheets were as thick as 2.43 and 2.44 nm
respecti v@ladPeBo WAHD t3R eXPRSIoR §ﬁ§éﬁsQﬁe?QFPNMNQP%UPQFer%%uééent
t hese sheets had_ an appropriate Jength in the X direction of the
expansi on§BPRAveeFehe ¥ dvize sshaetsms - r?d’rcbl%l%a?néxbaﬁsﬁéﬁserﬂ-ng metBOd
had so strong nerve that the w per sheets coul d keep expansions B, ---
of "a hi ghdéhexeedgt htheri P\Qtted”é’%ﬂse ‘bfbﬁﬂﬂeﬁg‘ tihes, adhrRstveheRras téoul (}he
cleanly wi pe off dust and fluff pul 33
Fur t her nodidit e ABadedt betyrean u'%hédr@MSnI&P%sthﬁsagﬁ’eﬁfrl‘éﬁdpéﬂfér? 3f Wpirng-

was conduct ed conti_nuousl t he, wi per sheets wer.e | k n re so
readily hé V}p m%ﬂgfdychemlca 5 use ?or 1mpreéhaggn§/6h eets.

Example 3 \
Wiper sheets were fofmed under . absolutely the same
conditions as in Examples 1 and 2, except that the base weights
of the sheets S1 and S2 were modified to 70 g/m?.
As comparative examples of the Examples 1, 2 and 3, the

following wiper sheets were formed.

Comparative Exaﬁple 1

In Comparative Example 1, the individual sheets had a
smaller base weight than those in the Examples 1, 2 and 3; the
base weights of the sheets S1 and S2 were 10 g/m?, individually.
Other process conditions were totally the same as in the

Examples 1, 2 and 3.

Comparative Example 2
In Comparative Example 2, the individual sheets had a
larger base weight than those- 1n the Examples 1, 2 and 3; the

base welghts of the sheets Sl and S2 were 70 g/m?, 1nd1v1dually



The wi per sheet with an interval [err] between the rows of the adhesive
parts being 15.0 mm had | arger expansi ons on the sheet S2, and had a
| arger thickness of 2.53 mm conpared witH those of the sheets with an
interval between the rows A A being 7.5 mmand 10.0 nm The sheet could
cl eanly wotder f phpreand cqndlptipbesr . werBechosaltie Hhgensa®e ASt H& the
expansi ons B generated between the rows A A were |ong, however, the
nerve of Exteapkeandi.-ors Bdede agid ghhpy CoaukasatiNg Byxamplgarsi ons B
were slightly crushed after w ping work. Because t he generation of
expansi ons B wibengthatppbassedeghthandod e »f epffe tAdifeknoé spsaf seach. of
a on the sheet of a larger interval [err] of 20.0 mm the thickness of the.
wi per she&te gdmer sEhestenpékths Exsmpdfis Howd and shangl e ComrRAreheve
expansions B in the X direction_was so |long, that the nerve thereof was
weakened F¥anmbesxhaid @ndsHiableas dhe IGhEFkBRES, oLup ARt BE TR IRECES
| esser effect of wi ping off dust. Because t he area of the expanding
parts was 3fdrqper PERSS iRGedkhir da RFCSRBIG01 Tl 1 ISR p R LS | Regsdired, and
conparati ve exanpl e_wherein the dotted adhesjve parts were forned on the
whol e suPrkbict 5ongfd ¥y geie stREENESS 0Lk fhekegharte ¥aswexaningfef ofbe
formed thereon, the sheet had poor effect of wi ping_ off dust and fluff
pul p. tota b eaRei Herigh of erebradntBewwipahsheeanvasn¥&RT oRentere
expansions B in the region L between the rows A A of the adhesive parts
a, aidr euBdiar Y €8 ¢ hrio§h GInkCEBRSGUeWagdnERPYE SR ERd g 1n . MMy T
the expansions B in the region '
softness of each of

34
the wiper sheets was ranked as good (©),

relatively good (O) and poor (X).

The results are shown in Table 3 below. \
Table 3
Sample Comparativi{ComparativiExampl |Exampl |[Exampl
' e Example lie Example 2je 1 e 2 e 3
Base weight of S2 + 30 300 45 90 210
S1 + 82 (g/m%)
Base weight of S1 10 100 15 30 70
(g/m?) .
Base weight of §2 10 100 15 30 70
(g/m?)
Thickness of wiper 2.4 2.5 2.4 2.4 2.45
sheet {(mm) .
Thickness of wiper 1.0 2.2 1.5 2.0 2.2
sheet after
pressing (mm)
Softness of wiper © X © O O
sheet

As shown in Table 3, the total base weight of the wiper
sheet of the Example 1 was 45 g/m?; the thickness of the whole
wiper sheet was 2.4 mm; the thickness thereof after pressing

was 1.5 mm. Furthermore, the wiper sheet was very soft, which

was ranked as ©.
The total base weight of the wiper sheet of the Example
2 was 90 g/m?, and the apparent thickness thereof was 2.4 mm,

which was the same as that of the shéet of the Example 1.



L1 adjacent to the region L, and therefore, expansions B are independently
formed in the regions L and L1, each reglgn being interposed between the
rows A A of the adhesive parts a, ---, "a..Thus, the interval [err]
between the rows A A deterni.nes the I|en th of, each of t e i ndivjdu
expansi or$OBeVer, ERe FthechbgsseafiteF PTESSHRT AR hZof MY éﬁ‘& 3?%5 B
in the X_direction is |arge, the ner f the in |vhdual ansi ons -
B L ABARENERRN TG hESPAAS 1R it TRRmPOms T K4 SCRERBALE 1 Rhe
area occupi ed by the adhesive parts a, t oo Iarge 0 I%
area of exphheds & omenhsherdetva r%t‘i‘EefioésanP whigh \;m.élcates t
deterloratlon of .t he bul ki ness. Hence, the i te % betmee he
Fovs A - Aseffttnr?essa‘ﬁﬂésm%epart dess poorgr |§9.m=,ft§}% ERMH

15.0 | h L b A h
é?orenem%"a&éheiﬁ% EUETE G PP SReCREFeRaso OF (RPE ??”’“5 Fighth o | 3
di t th f f h
adnesive part | et ebAe %aaa%“éb%ﬁéa? o A el B LT e Mo oeehotnapnr e
heet with th Ny Ilent _effect, of Ex t th -
expansi ord %89 %Eiﬁw'b?ﬁu@ﬁ%da ﬁs\aa%‘%g;"t*ﬁ“ﬁgw%ﬁ HTEE - b6 s o

gﬁe?(e.rted at an ﬁg#‘ b\rffé'”:(éaer r h iaé‘h]'g O'b?sﬁn E than 1%%2\/ nt | gnz&l I Y he
wel ght of CPRESHRAT A S e ShoB Trpch 2 fm@ét slhcﬁé %}‘5%“% h e

&Qitrbﬂeuéfﬁéﬁek}%%ﬁﬁz Srbetafof dallarald sV dgﬁg 3 e arel sdin
Exanpl es t&e@Q91ﬁf% §%wah8§ %%ry the softness was slightly poorer than

the softness of the Example 1 but was ranked as good with tfe
assessment of O.

Because the individual sheets S1 and S2 had base weights
as small as 10 g/m? in the Comparative Example 1, the base weight:
of the whole wiper sheet was as small as 30 g/m?’. Thus, the
thickness after pressing was 2.4 mm, with no difference from
those of Examples 1 and 3, but the thickness after pressing
was as small as 1.0 mnm. Thus, the resulting wiper sheet was
extremely soft.

Because the individual sheets S1 and S2 had base weights
as large as 100 g/m® in the Comparative Example 2, the base
weight of the whole wiper sheet was as large as 300 g/m?*. Thus,
the thickness prior to pressing was as large as 2.2 mm, so that
the resulting hiper'sheet could be retained at a highly bulky
state. However, the softness was low due to the bulkiness.

The wiper sheet was ranked as X.

The test results describéed above indicate that if the

sheets S1 and S2 are of a too small base weight, the resulting



35 Exanmple 1 A crepe paper of pulp fiber having a base weight of 15
g/mMerr] and a sheet expansion ratio of [0 % due to crinkles spread when
the sheet was inpregnated with liquid chefficals was defined as sheet S2; a
non-crepe paper of the -sanme pulp fiber having a base weight of 15 g/nferr]
was def i NB4PEE SH&At Ran pkappes ofifaressopug Eﬁltée-sl%rag't:?ﬁc?ﬁteé%a% S0
formed wherein the sheet S2 was _ bonded to both the front and back surfaces
of the sheBf siShegfd tFRRRe$ul t KR§Pw phESshddtlhadeds i nBY TAP ExaMiiRIAg -
The sheets $1 and S2 were bonded together b artially coatin n

adhesi ve dAGBHIPRALLYr oRRSARG VRO &rﬁ%ééég%g %%é"%‘?\é@f‘eﬁ' the base
overl aying the sheet S2 fn both the frorlt and back.surfaces _of the sheet
S1 to pre¥§t ddhes?PQel 889€ad 3FEEBF Irart o thhednia®S A 58T RESSRANT

in Fig.3., Framthe results of the test 1) and, (2), .the bondi Was. .
Conaus; ot S0 LATERE SR hitRe AnecE oy FRL R el b tetainegad of difing
and the interval [(akrr]b between the ro A---, A o}f1 t he,adhesi ve parts
A vadiBing mark, butrhe Herve of orhe wimerranphter P O SXFF Sk VK

th . t ch d.i. he fo]l i Ex | L2 d. 3 d
ooy ¢ i SEr OBt CETRge e 1S Kouthyonihike HEs i Be fosnist G sharg to

2 e pdl MR SheSts LS IPLSAaLed M LD LS eheft cols ol fup o

rows A Aaggntghetk?ghggia\faee poa teslna’area to be wiped, with less effect of
wiping being exerted.

Thus, the base weight of each of the individual sheets ié

preferably 15 g/m? or more to 75 g/m? or less. As used in the

' -tests described above, a w:‘i.per sheet of a three-layer structure

comprising sheet S2 bonded to both the front and back surfaces

of sheet S1 has the total body weight of preferably 45 g/m® or

more to 225 g/m? or less; a wiper sheet of a two~layer structure

comprising sheets S1 and S2 has the total body weight of

preferably 30 g/m® or more to 150 g/m? or less. The wiper sheet

1 formed from the sheets S1 and S2 with such body weights can

keep high bulkiness during wiping operation but still remains

soft, and therefore, the wiper sheet is easily held with hands,

involving higher effect of wiping off stain.

EMBODIMENT II

Other examples of the w.iper sheet 1 of the present invention
were formed as water-soluble wiper sheets, by using water-
soluble sheets .as the sheets S1 and S2 and overlaying the
water-soluble sheets together. Then, t_:he following test was

conducted on the water-soluble wiper sheets. As the examples



---, aon the sheet S2 to forma bul ky w per sheet. Example 2 In
the same manner as in Exanple 1, sheets gonprising pul p
36 fiber were used as sheets S1 and S2.° The base wei ghts of the sheets

condr 1 dredvEPERRAH Y pl et Tberuinests 8'52%%#2% H6
;ﬁee?ssgafﬁéi sheets 1%g£e?ngm}o/g a"n‘g%z'f)%%?% ulc(% &_} wﬁg&hegﬁg@aﬁol(et he
rethod n e”épwtr? h2e°)f”%%é?3§ﬁ:?§artbe?€g§265tn§1§éh ”3&?25%%?%5 ?ﬁ?dgﬁrﬁi erit
Chem ca1 &S raes&e%wﬁ'%%#aﬁ%%%@%%a@”tdslnqE)gra%lrgn% and, Lh ﬁ'es'rqu'd

e R PSS T ERLOEGRS, A o
Pol Lo iPRar S TR gy ChesiopsitRrFnised fifed abl8ipeely

Conpar atj.y he | ndi vi dual sheets had a smaller base weight
than thos %glEég%P‘§§%§ﬁ ™% 2 and 3; the base wei ghts of the sheets S1

and SZ‘%%Ee}Q§¥fﬁ§iE]S égﬂgigﬂméﬁﬁ 52

Conifer kraft pulp (N-BKP) 90 % by weight
Binder 10 % by weight

As the conifer kraft pulp, use was made of pulp fiber beaten
and decomposed, so that the filtrate of an aqueous solutigQn
of the pulp fiber in dispersion might be 600 ml, as measured
by CSF (Canadian Standard Freeness). As the binder, use was
made of the Na salt of carboxymethyl cellulose with a degree
of etherification of 0.4 (manufactured by Nichirin). The term
“degree of etherification” means the ratio of hydroxyl groups
of the cellulose in the conifer kraft pulp bounded to the
carboxyl groups. One of glucose molecules which compose the
cellulose have 3 hydroxyl groups. In case that all hydroxyl
groups of the glucose molecule are bounded with carboxyl groups,
the degree of etherification of the QLucose molecule is 3.0.
The binder swells in water, so that the adhesion potency thereof
is reduced. The binder was added to an aqueous solution of
the conifer kraft pulp in dispersion to a f£final concentration
of 10 % by weight to the weight of the pulp fiber contained
in the agueous solution.

Using a routine Yankee paper machine or a paper machine,

a water-soluble sheet with a base weight of 25 g/m® was produced,



Ot her process conditions were totally the sanme as in the Exanples 1, 2 énd
3. Conparative Exanple 2 I n Conpgrative Exanple 2, the individual
sheets had a |arger base weight than those in the Exanples 1, 2 and 3; the

b ights of the sheets S1 and $2 were 70.g/ . indiyjidually. ..
37 hePRbEBHES ENRH ( ThiSRbRe o A FhifathEonee s nheefaminatan

and 3 and_the Conpayative Ex le 1. The whol e _bas i ght_.and
apparentr?%i'l(?knggg %ﬁeeaﬁﬁlai%t%'ﬂfﬁgresssnee t?’ao?efﬁé%%?essa?eﬁ ahd® 3
and the Co ative Exanpl e and,2 as.-well_a he _thickness .Qf h_of
t hese shrgggg%rla?é eJron@f?n gafl’h§ XABE§ Sor2 T ké%‘ﬁférr‘ﬁlv rgo}ﬁ"?égé%?gd,
and additionally, the softness of their sheets was exam ned. The total
base wei ght of each of the wi per sheets was represented in unit g/cnferr];

Shoet o vARRFRAE EETq RNt BFr Fres sPALona SRER L 61975 CRE poor (0.

D el S RS UL TIPS bl fRPLE RIS ahgops, coURLEL )

Gase 1! gl GhoBaie g hn il suttign Fonghifige " R LELIGEHLe

2 A ord®yieotagn e h AR B G Pronds'

2.0 2'8.8 or more to 1.0 or less (Product No.2280, manufactured by
Daicel Chemicals, Co. Ltd.) of 0.2 % by weight.

The adhesive was gravure printed on both the front and back
surfaces of the sheet S1, to coat-the.adhesive in a stripgd
pattern. Subsequently, the sheet S2 ,S2 were overlaid on both
the front and back surfaces of the.sheet S1. As shown in
Fig.3(A), then, the sheets S2, S2 overlaid on the sheet S1 was
held between heating plate 5 and heating plate 4, both having
protrusions 5a, --, Sé in the same pattern as the pattern of
the adhesivelparts a, —.——, a and then, pressing the three sheets

together under moistening, these sheets were bonded together.

In such manner, a sheet of a three-layer structure was produced.

Expansion ratio

Sheets of a three-layer structure comprising sheet S1 and
-S2 with expansion ratios, as shown as Examples and Comparative
Examples, were impregnated with liquid chemicals, whereby the
sheet S2 swelled. The dimension of the thickness of the whole
wiper sheet 1 wés measured. The results are shown in Table
4. |

Table 4~



sheet after pressing (m) Softness of w per

[err] sheet As shown in Table 3,

he total

[err]

[err

] [err

] [err]

base wei ght of the w per

sheet of the Exanple 1 was 45 g/nferr]; The thickness of the whole w per
sheet Wfis mm BmpREEKIERSm meﬁﬁlmamme Example

Furt her the W [peExsdpaet 1 )aaBzamgsle shft, whipch wals ranked as The
total b anes i@t the w pef sheet of] the Expmdce 2 vées 90 ggmjerr], and
t he apparadnito tolfi SRniess thereo& was 2.4 jmm mhFch was| t he s as that of
the she¢ttlof the FExjanple 1 38

However E%Rﬁ?ﬂﬁ?nckness Hter presing was 2.0 Owhikh flas | | aPger] t han

t he thi ¢ S nore, the sofffness of the sheet was
ranked @ aS—FoFe—er—+es s

poor er e I, reflectin t§9 i ncridhsel of the
base weig _of the w per| sheet pf the Exanple
3 was 216k and t he apparent thj-ckness| was 2.Y5 mm mhich Mmas
slightl the Exanpjes 1 d 2; the thigkness pgfter

pr essi N¢ruaskné.s3 who.ch was Targer thao.ghosen.ew [ he &xanphes 1} and 2
and was [side€n sihert lenough to ypetain tthbquiness. However,{ t he sottness
was sli gty pooreri than thel softness the Exanplel 1 but ed as
good with the assessnent of [err]. Because the individual sheets S1

and S2 had base weights
Results of measurement

As shown in Table 4,

if the difference in expansion ratio

between sheet S2 with a higher expansion ratio and sheet Sl

with a lower expansion ratio is 20 % or more to 80 % or lesg,

the thickness of the resulting wiper sheets is 0.6 mm or more.

Compared with Comparative Example 1 comprising a simply

laminated three-layer sheet, therefore, the thickness of the

resulting wiper sheets was increased by 50 % or more.

Thus,

the difference in expansion ratio between the sheets S1 and

S2 is preferably 20 % or more, more preferably 30 % or more.

If the thickness of the resulting wiper sheet 1 is too large,

alternatively,

overlaid to each other for packing.

the wiper sheet is too bulky when the sheet is

Therefore, the difference

in expansion ratio between the sheets S1 and S2 is preferably

80 % or less,

more preferably 60 % or less.



as small as lo-g/n{err] in the Conparative Exanple 1, The base wei ght o

f
the whol e w per sheet was as snall as 30, g/nferr]. Th
after pressing was 2.4 nm wth no diffePence from th gmn “ﬂ‘“ Eﬂﬂ and

3, but the thickness after pressing was as small as 1.

resul ti nBhaitpers shbaimess i®xtrenmely soft. Because t he |nd|V|dua
sheets S1 and S2 had base weights as large as 100 err in the

Conpar attve E&a%seozsahhe WhREr SBEGH comRes hAg e PEA eﬁee@%%ets

| arge as 300 g/nferr]. us, ~the thickness prior to pressing was as | arge

as 2.2 nfvegdai tto‘I‘hEhleéséPfjr Har\ﬁlﬁelflxr%‘ﬂdééﬁeg&éhr%‘fﬁ‘hédpéﬂlréllfﬂbmy
bul ky state. However, the softness was |ow due to the bulkiness. The

Wi per sheét afhe 5 hrRe @t 3¢ The test results described above indicate
that if the sheets S1 and S2 are of a too small base melg t he rehyltlng
39 wi pef §I¥@étnc%fhek%’éﬁe§o1°trn§‘§sr%ﬁh%%‘t:§ §¥“i°ﬁ‘|9aftthé? Boid s?h@e&ﬁ tFAre
sheet cannot keep its_ hulkiness during wp % Addi tionally, the
nerve of PEREETRRY P¥ GEdIdnking| PrOose Hhseo REP&hth%;?%% phegs or more
adverselé the thickness after pressing is so large that_the, sheet

bul ki nes h@%¥%m?*@?&ﬁ%ﬁﬁ*@@ﬁddﬁﬂqmFOmFB?n&%MﬁRSlsﬁtQﬁmﬁﬁePhé%ﬁ when
W per sheet IS so excessi vel stron giving stjiff touch. Thus, _the mrg
sheet isth&r #1% sheefamd RFtﬁh%é%% lﬁﬁéﬁﬁrkwp§ﬁ8&?§%ﬁhﬂﬁﬁpyllqu
deformabl g along the shape of an area to be wiped, with less effect of

wi pi ng bEPRT féd. Thus, the base wei ght of each of the individual

sheets I‘Ehe other sheet or sheets is/are processed by _crinkling process
so that the other sheet or sheets expands/expand at a lower
expansion ratio than the expansion ratio of the aforementiongd
one sheet or more sheets due to the reversion of crinkles when
the other sheet or sheets is/are impregnated with liquid
chemicals or the other sheet or sheets is/are not processed
by crinkling process; !
the adhesive parts where the one sheet.or more sheets with a
higher expansien ratio and the other sheet or sheets with a
lower expansion ratio or the non—crinkle—ﬁrocessed sheets are
partially bonded together are aligned at an interval in a row
and a plurality of such row are arranged in rows; and
expansions are formed, at the same interval as the interval
between the aligned adhesive perts in the region between the
rows, at least on the one sheet or more sheets with a higher
expansion ratio, due’to the difference in expansion ratio
between the two types of the sheets due to the reversion of
the crinkles when these sheets are impregnated with liquid

chemicals.



pr ef er afl I ] nore to 75 g/nferr] or less. As used in the
“tests dHM“IﬁMImﬁ“mnmw per sheet of three-layer structure conprising
sheet S2 Hortded t8 bdth*the front and b&Ck surfaces of sheet S1 has the
total body weight of preferably 45 g/nferr] or nore to 225 g/nferr] or

| ess; adu pe® Shisnoddbie wbbicaysheat daeeedingnpri el admshecvbeseighdhsy
has the total body weight of preferably 30 g/nferr] or nore to 150

g/ n errjexpangionsrheng peecersers formathdbetyamhetBRect SPELSARNS2 a%iQ h
such body wei ghts can _keep high bul ki ness during w ping operation but

still re&RnpBinuesrsly afarmes cfpreerefd i per .§ﬁe@tlm%sga§' ey SRNY Riftieh
hands, involving higher effect of wiping off stain. EMBODI MENT || |

Ct her exdhprls @itald Whekheherltigned t3dhppdyentPantént i bh Hhd eTPILAN
as water-soluble w per sheets, by using water- soluble sheets as the

sheet s Yetwaensthadovere g adhe s e qasbpuprensikedi spgatkde WIRST,
the following test was conducted on the water-sol uble wiper sheets. As the
exanple§hee i1s observed in the cross secggonaﬁae@@ﬁﬁ”%ﬂi@éihygﬁﬁmgg

W per sheets_of the sane structure _as shown_ in Fig.1l and Fig.3 were
produced®araklefoliP i AhaBows 20betdR FIRe[EViEnREXRE -i ndi vi dual exanpl es
and the conparative exanples corresponding to the exanples were different
fromeach other in terms of the expansion ratio of the water-soluble

sheets, these were groduced_under absolutel¥ .the sa conditions. .
3. A disposable wiper sheet according to claim 1, wherein the

sheets with a higher expansioh ratio are bonded to both the
front and back surfaces'of the other sheet with a lower

expansion ratio or the non-crinkle-processed sheet. \

4. A disposable wiper sheet according to claim 1, wherein each
of the adhesive parts is formed in a short line and is formed
obliquely to the direction 6f.the extension of the crinkles
formed on the one sheet or more sheets with a higher expansion
ratio and wherein the crinkles in the regions on both the sides
of each of the iows are segregated through the adhesive parts

f;om each other.

5. A disposable wiper sheet according to claim 1, wherein the
interval between the aligned adhesive parts in a row is 0.5

mm or more to 3.0 mm or less.

6. A disposable wiper sheet according to claim 1, wherein the
interval between the rows of the aligned adhesive parts is 5.0

mm or more to 15.0 mm or less.



\é\ia;g;;sol ubl e sheets S1 andlgz% bC)c/)niA;:aéhrr af t mllmﬂl‘ﬂmmmlaﬂ)“n;?%/ \Sﬁ: ght

use was made of pulp fiber beaten and dBconposéd, sotthht thé filtrate of
an aqueous solution of the pulp fiber in dispersion mght be 600 m, as
measur ed’ . by ASH (iBasatilanwSipend ate: 6t eanessiingAtot hdabimder vhese imghe
made of the Na salt of carboxynethyl cellulose wwth a degree of

et heri f ichf Femegice. 4n( ewpAmsioned iyl di beitweyn tliee eme mshedeyredtdf a
etherification" nmeans the ratio of hydroxyl groups of the cellulose in the
coni f er hdgherpueprpogidcat rathe andbdhs gtdgs. sbrebof Witkose lower
mol ecul es whi ch conpose the cellulose have 3 hydroxyl groups. = In case

t hat al le¥gansi@gn rRtbupsovfthfenghuosusian kbeeprlaces sedoghe®t vig 12 @ & Xyl
groups, the degree of etherification of the glucose nolecule is 3.0. The
bi nder Jwereéstion 8fterorsdas®ut the adhesion potency thereof is reduced
The binder was added to an aqueous solution of the conifer kraft pulp in
di spersion to a final concentration of 10 % by weight to the weight of the

pul p fiber contained in the aqueous sol ution. Using a routine Yankee
~ paper nethi néd ¢visppapbd enddmate shee hvaaeeorsdioe sosadadmily hwhessian idigyht
of 25 g/nferr] was produced, 41 which

was t herbawp] wedaht £rearh of frloeesbeettse iexphPspdm2 rqt imose tiee 75 g
crlnkllggagrocessed wat er - sol ubl e sheet was nodified in each of the
Exanpl e doTokfi St i ve Exanpl es.

9. A disposable wiper sheet according to claim 1, wherein the
individual sheets overlaid together are water-soluble shee{s
which are decomposed in water and are partially bonded

together.

10. A disposable wiper sheet according to claim 9, wherein
the water-soluble sheets are preliminarily impregnated with
aqueous liquid chemicals suppressing the solubilization in
water of the binder contained in the water-soluble sheets and
the adhesive paits where the water-soluble sheets are bohded

to each other.



Adhesi ve for bondi ng water-sol ubl e sheet$ together As the adhesive for
bondi ng- wat er - sol ubl e sheets together, use was nmade of an aqueous sol ution
cont ai ni ng wat er-sol ubl e carboxynet hgk cellulose with an etherification
degree of about 0.8 or nore to 1.0 or less (Product No.2280, nmanufactured
by Daicel Chemcals, Co. Ltd.) of 0.2 % by weight. ’ The adhesi ve was

gravure printed on both t hapEmMREcENgrbegk pEdooesraf the sheet S1, to
coat the adhesive in a striped pattern. Subsequently, the sheet S2 , S2

were ov | fr Kk the sheet Sl. As
shown |§H€j|'g§?A;1%t ne‘?\:,bg he%s&tﬁﬁgshggﬁ @ over on the sheet S1 was
hel d between heating plate 5 and heating plate 4, both havi ng protrusions
5a, --, H5a in the same pattern as the pattern of the adhesive parts a,
---, a and then, pressing the three sheets together under noistening,

t hese sheet @m\bpéhbbhdedidegeoﬁesheetrﬁL:udmcriamﬁela cueplkepapelr processed

three-layer structure was produced. Expansion ratio Sheets of a
three-| ebfg cBLhUTHWE OSPE BB aadsm Sl e dexpdnWildh expansi @ner &ld Ghe as
shown as anpl es and Conparative npl es, were inpregnated with liquid
chem cal r ey et,nogd £ e [ krheosr§_ of
t he \Ahol%ré\mggergl%st%&%ﬁfggstoﬁe&su %b $ﬁl§m§sﬁ€§8§r gl}'s%{)hvm |n§'$a% .
Tabl e 4

crinkle-processed paper with no expan31on, is bonded sheet $2
which is processed by crinkling process and has a higher
expansion ratio than the expansion ratio' of the sheet S1 due to
the spread of crinkles on liquid impregnation. The sheet S1 a{xd
the sheet S2 are partially bonded together at each of adhesive
parts a, ---, a with an angle to_the direction of tbe extebsion
of the crinkles formed on the sbeet S2. The row of the aligned A
adhesive parts a,---, a is arrar_lged and aligned at a given
interval and in a manner parallel to each other. When the
individual sheets S1 and S2 are impregnated with li_quid.chemicals,
expansions B are formed between the rows A, A of the adhesive
parts a, -——-, a, of sheets SZ owing to the difference in expansion
ratio

between the sheets S1 and S2. Consequently, disposable wiper
sheet 1 can be. 'formed to be highly bulky with itrregularities

formed on the surface thereof due to the expansions B.

Figure 1



Conparativ Conparativ Exanpl e EXrarrpI e -Ex'arrpl e Exanpl e . e Exanple 1

e Exanple 2 1 2 3 4 Expansion 0 10 20 30 60
80 ratio of S2 (% Expansion - O 0 0 0 0 0
ratio of S1 (% Difference 0 10 . 20 30 60 80 in
expansion ratio between S2 and S1 (% Thickness of 0.4 0. 45 0.6

0. 65 1.85 1.9 wi per sheet (M) Resul ts of neasurenent As shown

in Table 4, if the difference in expansion ratio between sheet S2 with a
hi gher expansion ratio and sheet S1 jth a | ower expansion ratio is 20 %
or nore to 80 %or less, the thickné@% of the resulting w per sheets is
0.6 mmor nore. Conpared with Conparative Exanple 1 conprising a sinply

| am nated three-|layer sheet, therefore, the thickness of the resulting

W per sheets was increased by 50 %or nore. Thus, the difference in
expansion rati o between the sheets S1 and S2 is preferably 20 % or nore,
nore preferably 30 % or nore. |f the thickness of the resulting w per
sheet 1 is too large, alternatively, the w per sheet is too bul ky when the
sheet is overlaid to each other for packing. Therefore, the difference
in expansion ratio between the sheets S1 and S2 is preferably 80 % or

| ess, nore preferably 60 % or | ess. What is clained is:

Fig.1



1. A disposable w per sheet conprising a plurality of sheets overlaid
together and partially bonded together at a plurality of adhesive parts,
wherein one sheet or nore sheets anong the said sheets is/are processed by
crinkling process so that the one sheet or nore sheets expands/expand due
to the reversion of crinkles when the one sheet or nore sheets is/are
inpregnated with liquid chemcals; the other sheet or sheets is/are
processed by crinkling process so that the other sheet or sheets

expands/ expand at a | ower expansion ratio than the expansion ratio of the
aforenmenti oned one sheet or nore sheets due to the reversion of crinkles
when the other sheet or sheets is/are inpregnated with liquid chemcals
or the other sheet or sheets is/are not2/processed by crinkling process;

t he adhesive parts where the one sheet or nore sheets with a higher
expansion ratio and the other sheet or sheets with a |ower expansion ratio
or the non-crinkl e-processed sheets are partially bonded together are
aligned at an interval in a row and a plurality of such row are arranged
in rows; and expansions are forned, at the sanme interval as the interval
bet ween the aligned adhesive parts in the regi on between tEég.rBws, at

| east on the one s? et or nore sheets witly a higher expansion ratio, due
to the differehce expansion ratio betieen the two types of the sheets

due to the réversi gn of the crinkles when these syeets are i npregnated
with qumQﬂ)ﬂﬂqu;?» D B (v .
a~ QZ / ' : (i




44 2. A disposable w per sheet according to claim1l, wherein the
expansi ons and recesses forned between the expansions are continuously
formed in repetition, at alnost the same pitch as the pitch of the aligned
adhesive parts, in-the region between the rows of the adhesive parts when
t he di sposable wi per sheet is observed in the cross section thereof in a

direction parallel to the rows of thgsadhesive parts. 3. Ang;szable
W per sheet according to claim1l1l, wherein the sheets with a h|gQ§§
expansion ratio are bonded to both the front and ba surf aces )the
ot her sheet Q|th a lower expanSgon ratio or thednon-icrinklea processed
sheet . A di sposabl e w per( sheet accordingl to claim1l,) wherein each
of the adh s'ept Vs A qr dna or ¢ phai g JOrMed” Ob¥i quely to
t he directd » g g €S ROdEd O ¢ _pde sSheet or
nore sheet.s_ W atio _and wherein the nkles in the
regi ons on_bot h] he si des f each of ¢ rows are sedgregated through the
adhesi ve parts rom feach ot her. 5. 7A\di sposabl e w per sheef according
to claim1, wherein the i n {t he aligned adhesive parts in a
rowis 0.5 nmor 6. A disposable w per sheet
accor di ng T W al i gned
adhesi ve pant 5" § | ss
S 52 2 4
s2 (B

Fig.4
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45 7. A disposabl e wi per sheet according to claim1l, wherein the
difference in expansion ratio between the one sheet with a higher
expansion ratio and the other sheet with a |ower expansion ratio or the
non-cri nkl e- processed sheet is 20 %or nore to 80 % or |ess. 8. A

di sposabl e wi per sheet according to cl &4 1, wherein the bise Mﬁ%ght of
each of thp sheets is 15 g/n2 or nmore to 75 g /n2 or less. F1850 A

di sposabl el wi per sheet according to claimZX, wherein the individual sheets
overl aid tRgether are watey-sol ubl e sheet whi ch are decqQnposed in water
and are pafN ally bonded twgether. 10. \A di sposabl e er sheet
according § | aim 9, wherei the water-sol bWl e sheets are wrelimnarily

i npregnated wit
in water pf the

adhesi ve parts whe onded

t he
to each other.

A/"
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