Description CLEANI NG ARTI CLE, METHOD OF FLUFFI NG CLEANI NG ARTI CLE, AND
METHOD OF PRODUCI NG CLEANI NG ARTI CLE Technical Field [0001] The present
invention relates to a cleaning article having a hol der-receiving pocket
and attachable to a holder by inserting the holder into the pocket, a nethod
of fluffing the cleaning article, and a nethod of producing the cleaning
article. Background Art [0002] Ceaning articles having a hol der-receiving
pocket (hereinafter sinply referred to as a pocket) and attachable to a

hol der by inserting the holder into the pocket are known, e.g., from Patent
Docunent neEPESFBPRT bel ow Cl eaning articles having a fiber |ayer formed of a
fi ber bundle on both the upper and | ower sides of a substrate sheet are

al so known. The fiber layer is generally bonded to the substrate sheet by a

plurality @LE&NWGUARSICLEGMEI?H@E @ HIFHRECLEANING ARTRAELENAND
Docunent s and 3. Cleaning articles having a fiber layer formed of a fiber

bundl e on (METHQR:O&P%OD G GLEASHNGARTICIH so known, in which the fiber

| ayer and the substrate sheet are bonded by |i near bondi ng and

di sconti nuous dot bonding, as disclosed in Patent Docunment 4. [0003]

Pat ent Docunent 1: JP 2003-265390A Patent Docunent 2: JP 9-135798A Patent

Docunment  3:7¢4fhilG3s1369783A Patent Document 4: WO 2005/099549 1 Discl osure
of the Invention [0004] Since the cleaning article of Patent Docunent 2 has
the fi ber H@ 1] bonded to the substrate sheet by a plurality of continuous

|i near seals, the fiber layer is inferior in
The present invention relates to a cleaning article having a holder-receiving

pocket and attachable to a holder by inserting the holder into the pocket, a method of
fluffing the cleaning article, and a method of producing the cleaning article.

Background Art
[0002]

Cleaning articles having a holder-receiving pocket (hereinafter simply referred
to as a pocket) and attachable to a holder by inserting the holder into the pocket are
known, e.g., from Patent Document mentioned below

Cleaning articles having a fiber layer formed of a fiber bundle on both the
upper and lower sides of a substrate sheet are also known. The fiber layer is generally
bonded to the substrate sheet by a plurality of continuous linear seals as disclosed, e.g.,
in Patent Documents 2 and 3.

Cleaning articles having a fiber layer formed of a fiber bundle on one side of a
substrate sheet are also known, in which the fiber layer and the substrate sheet are
bonded by linear bonding and discontinuous dot bonding, as disclosed in Patent

Document 4.

[0003]

Patent Document 1: JP 2003-265390A
Patent Document 2: JP 9-135798A
Patent Document 3: JP 2002-369783A
Patent Document 4: WO 2005/099549



rising or fluffing capabilities and recovery from conpression in a cleaning
operation. Therefore, the article has poor conformability to an uneven
surface of an object to be cleaned, nanely poor cleaning perfornmance. The
cteaning article of Patent Docurment 3 includes strips in addition to the
fIber layer and the substrate sheet so that the fiber bundle fails to nake
effective contribution to cleaning. The cleaning article of Patent Docunent
4, having a fiber layer on only one side, is useful for cleaning purposes
on only one side thereof, which nakes a cleaning operation cunbersone. In
ot her wor disdeswresf ttakweptionise i s not taken into due consideration. [0005]
The present invention provides a cleaning article the fiber layers of which
exhi bit hi ¢®0%4luffing capabilities and recovery from conpression, mhich i's

hi ghl'y conf or makl&etiRe BllptRE UARIS B pack 19&191{13&91 gtth@ﬁbaqagér%%gd

gi ven due consideration user's conveni ence, IS supefior 1n cleaning
per f or mancéhe Sﬂbetr@tp ebest by iarphetatitycef Coatls@lprlm@alt@glsatmmolﬁyot isfinfefibr g t he

cl eani 19 ki) & AR BN ONNE Aut Dno ELERNYNE R GrerdiB906T The

present invention pro a cleanin BV ar pocket
and at t achdlherefare, ﬁxeranﬂldehabpoormfarmagllﬁymo o ludeveni smrfacd: h£apobjeet to Hhe

pocket is Qlning .0o t-formng sheets facing each other. The
cl eani ng arIeiaré%EE leﬁoorfeasggg?iorfnag%r | ayer fornmed of a fiber bundle on

each of t he uppefrhamdbahmgearnsheot&”sPanént tihecunpac Beﬂnclmﬂest kteipp e lsdditibo roritig

sheets. st, of al 0

pocket - 1 or bk TofEaRY 0h sBRARET sasdt sBrtpl B Fhetabundly b Ko makSietiraiee ) are
joined to bbﬂnbﬁﬁ@p&ﬁm¢mﬁngxm:ket form ng sheets by a continuous central

| i near seal continuo ext.en t he | ongjtudin rection in a

| atoral Ty mi dd e 196 BIeATElS Uitk DoHBEa. TPt B albeti G Ab RUONY y

ext endi ng isfie! {salsleﬁxmwaehnna% ﬂpé@@bh%ﬂﬁbn@s@@%ért&nwhﬁﬂl%ﬁids)é cléansiaced
away in at | east one_of the ral directions fromthe central .continuous
| i near é)peraP%(yy]nbersome In ot er words, convenience of use is not taken into due

consideration.

[0005]

The present invention provides a cleaning article the fiber layers of which
exhibit high fluffing capabilities and recovery from compression, which is highly
conformable to an uneven surface of an object being cleaned, is given due consideration
for user’s convenience, and is superior in cleaning performance. The present invention
also provides a method of fluffing the cleaning article and a method of producing the

cleaning article.

[0006]

The present invention provides a cleaning article having a flat tubular pocket
and attachable to a holder by inserting the holder into the pocket. The pocket is
formed by joining pocket-forming sheets facing each other. The cleaning article has at
least one fiber layer formed of a fiber bundle on each of the upper and lower sides of the
pocket of the pocket-forming sheets. The fiber layers closest of all the fiber layers to
the pocket-forming sheets (hereinafter referred to as "first fiber layers") are joined to the
respective pocket-forming sheets by a continuous central linear seal continuously
extending in the longitudinal direction in a laterally middle portion and a discontinuous

side seal discontinuously extending in the longitudinal direction at a position laterally



The present invention also provides a nethod of fluffing a cleaning article
having a flat tubul ar pocket and a fiber |ayer formed of a fiber bundle
bonded to each of the upper and | ower sides of the pocket by a continuous
central linear seal. The cleaning article is adapted to be attached to a
hol der by inserting the holder into the pocket. The fluffing nethod

i ncludes splitting the fiber |layers each fornmed of the fiber bundle to
fluff the fiber layers randomy in three dinensions into an al nost
cylindrical shape hiding the continuous central |inear seals. [0008] The
present i nvPAEGoVaY Boatdeasy pae ef thenlaterd dligetionsotieraithe centl sarfimigualingar e

i ncluding tyag steps of (1) preparing a first continuous form subassenbly
having a first nmenber of continuous formand a first fiber |ayer formed of
a continuous fiber bundle fixedly overlaid on the outer side of the first
menber, the first nmenber of continuous form having both the side edges

t hereof foll@887lover and fixed to itself, and a second continuous form

subassembl y havi nphapee&RNAvERRBR s brovaltsi NHRUD IS OF Mg 2 cidih ng arfiblRer
| ayer formed of a continuous fiber_bundle fixedly overlard on the outer side

of the sechvingrefpdnbulerrockeiaada ifarirsier Srmed of RAbsuburdle berniad tngadbanth si de
edges theregt uﬁ@e} degl 168" siabd of 'tﬁ@égél&t'%gléontiél?&us%h{rglgﬁgérwadﬁgl nifhg the

first and second continuous form subassemnblies to eacl | overl ayi ng
a second fideainggwicleaiscadaptedue thg dtiaplead tol ajielder by infestingethedfolderdotet theuous

fi ber bundl t fo At 55 lcles
respecti vel @chgthd%)ﬂuﬁrﬁ% ’?’%"?E@%&E@ﬁ lh H%g%%g{}%&s&?gr m gegts%grtrlgﬁ fgl/bcirnt o]

i ndi vi dual indbnionfiuféititei fthee dayeThmnfombt inghte simemsionsentveansalmastcydindscat  of
m ddl e porgi . 2aC i : pair of tear-off |ines and
tear-off po%??%%@ﬁgagﬁégggﬁ%égggﬁgﬁﬁ%ggggﬁy m ddl e portion via each of the
tear-off lines. The nethod conprises the steps of (a) formng pairs of the

tear-of f |lines extending transversely across each of the first and second
menbers at [0A0&F vals, (b) forming continuous central |linear seals in the

direct; on, the corfy Roans iensTpRYARIIEN, bt of S, 3 dBokiiCunlRC] 2

the first inchdinglthystepanti(l)ipeenaninga fiisbeontinayes forficgubhssemblyghatirgradirstnuous

o . sl HphEEof Lithuof gt aRN rSpRA AR N A DARRTR 6 b

ext endi ng t fieedby evartdid onchoestet kide foff itist fifst hembea\the fimstdnérhigert dfi dodtinuous
form having both the side edges thereof folded over and fixed to itself, and a second
continuous form subassembly having a second member of continuous form and a third
fiber layer formed of a continuous fiber bundle fixedly overlaid on the outer side of the
second member, the second member of continuous form having both side edges thereof
folded over and fixed to itself, (2) mating and joining the first and second continuous
form subassemblies to each other and overlaying a second fiber layer and a fourth fiber
layer each formed of a continuous fiber bundle on the first and second continuous form
subassemblies, respectively, and (3) cutting the resulting continuous form assembly into
individual cleaning articles. The first and second members each consist of middle
portions each sandwiched between a pair of tear-off lines and tear-off portions each
connecting to every middle portion via each of the tear-off lines. The method
comprises the steps of (a) forming pairs of the tear-off lines extending transversely
across each of the first and second members at intervals, (b) forming continuous central
linear seals in the first and second continuous form subassemblies at intervals in the
machine direction, the continuous central linear seals extending transversely across the
first fiber layer and the third fiber layer, (c) forming discontinuous side seals in the first

and second continuous form subassemblies at intervals in the machine direction, the



fiber layer, (d) tearing off the tear-off portions fromthe first and second
menbers along the tear-off lines to | eave the m ddl e portion sandw ched

bet ween every pair of the tear-off lines, and (e) splitting the fiber

| ayers to fluff up randomy in three dinmensions. Brief Description of the
Drawi ngs [0009] Fig. 1 is a perspective view of a first enbodi nent of the
cleaning article according to the present invention, attached to a hol der.
Fig. 2 is an expl oded perspective view of the cleaning article of Fig. 1.
Fig. 3 is a_plan view of pocket-form ng sheets of the cleaning article of
Fig. 1. FigScontipyousside S@?’éseé‘te@é@&ttﬁﬂﬂef%héﬁﬁrpéﬂ(@ﬁ fastofhyr lavee and/he thiadj n

Fig. 3. Fiofibef(Bker,i(8) RafhOSF 1RERAL- &@%bnﬁﬂn@ﬁ‘ohﬁih%'ﬁrﬁ' &GQe&dn‘&%&ﬁ@:rN%oh@ Fig.
3. Fig. 5is a’perspective view of c%'gd bIS a perspective view

of a cl eanithg teartaft liBesatq feave the ml@@m@ﬂquqﬂéw etween qyeay pais of therti cal
cross- SeCt'tg&@éffl{hé‘sWaﬁﬁ(e‘?g&Fgﬁ%fh‘%rﬂﬂef‘ gén%‘%@fﬂﬁﬁ‘ iy Rl thré ﬁﬂeng%pé of the

cleaning article accordin he pres I nventi on, ken In at er al
direction (corresponding to Fig. 4(a)). Fig. 7(b) is a verti cal
cross-sectional view of pocket-form ng sheets in a second enbodi nent of the
cleaning article according to the present invention, taken in the [|ateral
direction (BoefRespopidimef thoDriwingsi(b)). Fig. 8 is a plan view of

pocket-form ng sheets in the cleaning article shown in Figs. 7(a) and 7(b)
(correspondi0f@dko Fig. 3). Fig. 9 is a perspective view of another hol der.

Fig. 10 | ye yi !
rcoording to the MBsert s BSttve ikl SCh HRPIIRMneA! of e CleRlWhige! ' ! ©
expl oded peacsprling toghe/present inviehtgor; htsaahicd ¢p aholldcﬂ e of Fig. 10 Fig. 12 is a
pl.an view of Pockgp-{ A GIANEBL Sl L DEWCIAROLA AL bkl G 10, ) 10, Fi 0

13(a) is a cross-s Irona V|e Reénva Fi g.
13(b) is a cross- E;gc?z isandan wewwﬂpaklem-faﬂnnng shdetseofltiBeleAffing amléleg)f Flg 1.Fig.

1300) 15 a0 orel gt 6a3iaSe At it ety B A £ e oL
of the Fig. 4(b) is a cross-sectional view taken along line [VB-IVB in Fig. 3.

Fig. 5 is a perspective view of a holder.

Fig. 6 is a perspective view of a cleaning article with fiber layers fluffed up.

Fig. 7(a) is a vertical cross-sectional view of pocket-forming sheets in a second
embodiment of the cleaning article according to the present invention, taken in the
lateral direction (corresponding to Fig. 4(a)).

Fig. 7(b) is a vertical cross-sectional view of pocket-forming sheets in a second
embodiment of the cleaning article according to the present invention, taken in the
lateral direction (corresponding to Fig. 4(b)).

Fig. 8 is a plan view of pocket-forming sheets in the cleaning article shown in
Figs. 7(a) and 7(b) (corresponding to Fig. 3).

Fig. 9 is a perspective view of another holder.

Fig. 10 is a perspective view of a third embodiment of the cleaning article
according to the resent invention, attached to a holder.

Fig. 11 is an exploded perspective view of the cleaning article of Fig. 10.

Fig. 12 is a plan view of pocket-forming sheets in the cleaning article of Fig.
10.

Fig. 13(a) is a cross-sectional view taken along line IVA-IVA in Fig. 12.

Fig. 13(b) is a cross-sectional view taken along line IVB-IVB in Fig. 12.

Fig. 13(c) is an exploded cross-sectional view of the cleaning article of Fig. 10.

Fig. 14 is a plan view of pocket-forming sheets in a fourth embodiment of the



4.cleaning article according to the present invention (corresponding to Fig.
12). Fig. 15(a) is a plan view of an individual first nenber used in a first
enbodi ment of the method of producing a cleaning article according to the
present invention. Fig. 15(b) is a vertical cross-sectional view of the
fi'rst menber shown in Fig. 15(a), taken in the lateral direction thereof.
Fig. 16(a) is a plan view of an individual first subassenbly in the first
enbodi mrent of the method of producing a cleaning article according to the
present invention. Fig. is a vertical cross-sectional_ view of the

first subas‘%’@ﬁmg}ﬁrﬁ? e FF‘@rdeBC(@FP"?SSR@HV?WOPN@TF%PWg Wikigctdon t her eof .
Fig. 17(a) is a mjgn %f% of plid Wil \oif dalindyiasd ﬁfsttrhansérr ﬁéeds UPassgfL! y

and a second subasse inthe first enbodi ment of the nmethod of producing
a cl eani ng emhodiraens ch@érfﬂ‘i:th@d ©b profiichiges etaningvatieleoarcoding to thepprepant a
vertical crigsgmggctional view of the stack of Fig. 17(a), taken in the

| ateral direction thereof. Fig. 18(a) is a plan view of an individual

assembl y prepar edig.nl Xbkisfa vestical erasedeiional vewtdfdherfirst geeratfer showw i Fig. a

cl eani ng artéegl ﬁk@r?ﬁl%g aff Arde gn fgnt invention. Fig. 18(b) is a

vertical cro sectlona VI ew o € assenbly shown in Fig. 18(a), taken in
the lateral diredtig.ohbGahes @oplaangw 0 apcheiraduat afitsy siibdssgnblyt ias thehfrsti r st

embodi ment Slediife 0 BlnoPlf Hodthe?s HEANNEL kehBiAe ROl podo he

present i nventron view of an’in
article pradwmsidnby the first enbodi nent of the nmethod of producing a

cLeantng ar {1 1e 5o Rl I PR EDhnn AP s R f BT 1 o
20(a), takers(a)ntakerein the batarhl direction thereofher eof . Fi g. 21 is a cross-sectional
oLt ol T e oA SR (R MPSRBRRR Bl Lo e
second subassembly in the first embodiment of the method of producing a cleaning
article according to the present invention.

Fig. 17(b) is a vertical cross-sectional view of the stack of Fig. 17(a), taken in
the lateral direction thereof.

Fig. 18(a) is a plan view of an individual assembly prepared in the first
embodiment of the method of producing a cleaning article according to the present
invention.

Fig. 18(b) is a vertical cross-sectional view of the assembly shown in Fig.
18(a), taken in the lateral direction thereof.

Fig. 19 schematically illustrates the first embodiment of the method of
producing a cleaning article according to the present invention.

Fig. 20(a) is a plan view of an individual cleaning article produced by the first
embodiment of the method of producing a cleaning article according to the present
invention.

Fig. 20(b) is a vertical cross-sectional view of the cleaning article illustrated in
Fig. 20(a), taken in the lateral direction thereof.

Fig. 21 is a cross-sectional view illustrating a modified bonding configuration
between a pocket-forming sheet and fiber layers (corresponding to Fig. 4(a)).

Fig. 22(a) is a plan view of pocket-forming sheets of another embodiment
(corresponding to Fig. 12).

Fig. 22(b) is an exploded cross-sectional view of the pocket-forming sheets of

the embodiment of Fig. 22(a), taking in the longitudinal direction thereof.



Fig. 22(a) is a plan view of pocket-form ng sheets of another enbodi nent
(corresponding to Fig. 12). Fig. 22(b) is an expl oded cross-sectional view
of the pocket-form ng sheets of the enbodi nent of Fig. 22(a), taking in the
| ongi tudi nal direction thereof. 5 Mdde for Carrying out the Invention

[ 0010] The cleaning article of the present invention will be described based
on its first preferred enbodinent with reference to the acconpanying

drawi ngs. As iIIustrated in Figs. 1 through 4(b), the cleaning article

(herei naft e ) 10 according to the first enbodinent is
obl ong andel\dpg‘f%oég %% ?{E’Q}‘ a pair of flat tubular pockets 15
adj acent iroohe | ateral direction thereof. The nop 10 of the first

enbodi ment is attachable to hal der havj ng a pai insertion portions 22
(described I ater ﬂ’r?"g 3‘)"“@? ?H%eé?rf”leﬁb‘nt"ﬁ’é“‘i?a‘l"ﬂt@ qk'ﬁ%’équilﬁ’ﬁe‘béﬂtﬁ drd 22

into the payireRered e&%b&h&nwuhlréfeﬁeﬁ@é tof thé h@Whpah{ifig deiwihgs. | ongi t udi nal
direction" and "I at er al direc nmeans t he |ongitudi naI direction ét he

direction of insettilystratsdep F’&ﬁé throwgh (), thp cleapiag setéqle (harginafigr refsgredocket s
15 unl ess qbhgrwop® Hpéc%grdn{gotgjtﬂé first mBOikRhEis bl AHgCand AH B a Whol il g t WO

facing pocket-fornmng sheets 13 by a continuous central |inear seal 16A and
di scont i nucuBaispfBatsahylar peretst 15p¢€h%<‘@m inethe lgexp] diregtion(thersef: i b mep 40

detail). AtofI tﬁ@%&st%ﬁﬁ)ga,ienb&ﬁ 14 Qﬁ'a%fl tﬁé— tg thm?%r mivﬁ%%fa' ﬂﬁﬁroﬂﬂﬁﬂ’l @1} gértf&é B9 sed on

both the per an r sides t he ets

poc ket - for rémynbh@&tsr in| ¢etaibiby mpqtmg (ﬂl!ﬁ pairesinsettior portions@2f intse the| Imyleds 11,
e., a firgty étgtfgr | ayer 11A and a second fiber |ayer 11B are di sposed on

each of the upper and | ower sides of the pockets 15. Nunerical reference 11

wi |l be used in desehiatbfollgwsathe tamnar ‘domgitmdonl tdirectien™f amds tlatérblediredtam8r 11 A

closer to thetsotclone el dudiop SHELR bF Shioolh' W URAL MRS 1

second fi beespeatrealy, oflheB)c&kaséémhless cbﬂlbwlsdmyai present on the

[0011]

The pockets 15 are formed by joining two facing pocket-forming sheets 13 by
a continuous central linear seal 16A and discontinuous side seals 16B at prescribed
positions (described later in detail).

At least one fiber layer 11 formed of a fiber bundle is disposed on both the
upper and lower sides of the pockets 15, i.e., the facing pocket-forming sheets. In this
particular embodiment, two fiber layers 11, i.e., a first fiber layer 11A and a second fiber
layer 11B are disposed on each of the upper and lower sides of the pockets 15.
Numerical reference 11 will be used in describing particulars common to the first fiber

layer 11A and the second fiber layer 11B.

[0012]

The first fiber layers 11A are closer to the pocket-forming sheets 13 than any
other fiber layers 11. The second fiber layers 11B are each a fiber layer present on the
outer side of the first fiber layer 11A. Accordingly, the mop 10 of the first
embodiment has a stack of four fiber layers, i.e., the second fiber layer 11B and the first
fiber layer 11A on the upper side of the pockets and the first fiber layer 11A and the
second fiber layer 11B on the lower side of the pockets 14 in the order from the upper to

lower sides.



outer side of the first fiber layer 11A. Accordingly, the nop 10 of the
first enbodi nent has a stack of four fiber |ayers, i.e., the second fi ber

| ayer 11B and the first fiber |layer 11A on the upper side of the pockets
and the first fiber layer 11A and the second fiber layer 11B on the | ower
si'de of the pockets 14 in the order fromthe upper to |ower sides. 6 [0013]
The fiber layers 11 are each forned of an oriented fiber bundle with a
prescribed thickness. The fiber bundle is substantially oriented in the

| at er al dir on of the pockets 15. Accordingly, the first fiber |ayers
11A and thd § ond fiber layers 11B are stacked with the fiber orientation

di rection substantieakibyr REeRENHiféAth tBrh&tE of | 2N BHEMEN Ner Bun@fd Wath af the
pocket - f orm ng gﬁgets 13. The fiber |ayers 11 are each a nearlg/ rect angul ar

in a plan \RTEWH thickness s t1R6fibsr P?n‘%lﬁés wbsiantiabherienteshinghe faterak digotion

constituti rl&fth@%oéke'?sels ! @Mc%o%dlﬁély,pﬂh@ff%taﬂi’ééf 1isaev§1ﬁqlaﬁmé1se%n§@ibépia d30 ™M
nore preferably 5 120 mm _in"view of dust” trappi ng capabilities? In the

present embdd ﬁ@rﬁtaCkﬁii teiths thg fier @rignieon diréﬁgzrhm&as@nu bup¢rpendieularoionthef a
fiber bundl ﬁfd?rm Hn@% t tted
with a kno GD% I ttidiirlt:étl ev‘ifgg@%g&f’eg?og han Sﬁé\%\% { e tt?(ﬁ: i}g}esggl !g ﬁléhfi bers

is not par trie@d}’afrdt%}lgil arin @planiview anmf@ilbirtmetmllwdh@we shaber s having a

t hi ckness of 0.1 to 200 dtex, preferably 2 to 30 dtex, to secure dust

t rappi ng capabilities and prevent scratches on a surface of an object being
cleaned. [[@0 It is particularly preferred to use crinped fibers to
provi de fi ber ayers 11 with further inproved dust trapping capabilities.
Two- di mensi onal | yThﬁr fiberi cerstiitingnidie diher llgyeey I hpeefefabhehavecatength 0£8a.t0 The
per cent age i ef r gbly
10% to 30%105{ t@ﬁ é\ﬁ%e?r%r oéq’?tgulszt6 &Eli a?e higﬁlga(fc(glp@a Qlfp?g%/ %%ﬂm[ll'ﬁlé:p'pgélgﬁelnt age
of crinp i spreseht cieuochmebte fibeysavimgtsagle admgih ari sk i theefoe tofiaditber bandlengt h A
of a crinp i ber..in.d i n of
theori med P bert Poekis® Bt Wl SR AT Bed tp A1 TpleRicE

Per cent age lmfforehandp (% = (A-B)/A x 100

While the thickness of the fibers is not particularly limited, it is preferred to use
fibers having a thickness of 0.1 to 200 dtex, preferably 2 to 30 dtex, to secure dust

trapping capabilities and prevent scratches on a surface of an object being cleaned.

[0015]

It is particularly preferred to use crimped fibers to provide fiber layers 11 with
further improved dust trapping capabilities. Two-dimensionally  or
three-dimensionally crimped fibers can be used. The percentage of crimp (JIS L0208)
is preferably 5% to 50%, more preferably 10% to 30%, to obtain improved dust
trapping capabilities. The percentage of crimp is defined to be a percentage of a
difference between the length A of a crimped fiber in its straightened state and the
natural length B of the crimped fiber to the length A, being calculated from equation:

Percentage of crimp (%) = (A-B)/A x 100

[0016]

The natural length B is the length of the straight line connecting the two ends
of a crimped fiber in its natural state. The term “natural state” means a state of a
crimped fiber hanging under its own weight with its one end fixed to a horizontal plate.

The term “length A in a straightened state” means the length of a crimped fiber stretched



[0016] The natural length Bis the |length of the straight |line connecting
the two ends of a crinped fiber inits natural state. The term "natural
state"” nmeans a state of a «crinped fiber hanging under its own weight with
its one end fixed to a horizontal plate. The term"length Ain a

strai ghtened state" nmeans the length of a crinped fiber stretched 7 out
until no crinp remains under a mninmmload. The percentage of crinp falling
wi thin the range recited above, the number of crinps is preferably 2 to 20,
nore preferably 2 to 10, per centineter. The nunber of crinps is neasured
in accor darRus Uk 1P Grimp rermpins @) anll!llmFD@lliﬁ]adThe pocket - formng sheets 13 are

al nost rectangul arhevysetr&nwg%lorf chﬁiwfarlmgTwmhn tOC eg& Qe AbOG, W Surbdrbet he

| ongi tudi nal direction of the nop 10 formng sheets 13 are
al nost as | GHBPsals preferablybe to B%ylé@@ prefegabdy aée rlOwvpgr qentametehe Thd mambérafer s

11. [0018] }ngﬁg% §urf:c?fn”3c@8rd abeh IR g sfsl @xj bl e in their |ongitudinal

direction an easl y conformabl e to the contour of an object being cl eaned.
As a result, the fiber layers 11 joined to the pocket-form ng sheets 13 are
al so conformable to the contour of an object being cleaned to produce

i mproved du$PlEnd dirt trapping effects. The material forming the

pocket -form ng shpgd goc]ét ﬁﬁfﬁlr%eslﬁ:@% fc‘ BRE r&%?e R}eﬁslo Pﬁzﬁns

historically enployed In conventiona eaning a
nonwovens adittctipuncoiogiding n@ﬂv\oﬂl@ndow@ldmﬂdm@ntl@nl yvfprﬂm‘ emppd 10[ Ooﬂ'@]: The

fiber |ayer oc%‘t 1ng§ﬁe69§) i‘ﬁlteaf @gl’ofgjla%f}ﬁ% ﬁi')gr l%&s? ﬁ%ré'q'ér%{:ﬂ&' r

Iongltudln cen nes a |gne oget her over eng 6f the
pocket - fornﬁhglaheeﬂs 13. In nore detall, the first fiber layers 11A are
joined to the respective pocket-form ng sheets 13 by a continuous central
| i near seal 16A continuously extending in the longitudinal direction in a
| ateral ly W@ﬂfé portion and by a pair of discontinuous side seals 16B

o)

di sconti nu extending in the |ongitudinal direction and
The pocket-forming sheets 13 are flexible in their longitudinal direction and

easily conformable to the contour of an object being cleaned. As a result, the fiber
layers 11 joined to the pocket-forming sheets 13 are also conformable to the contour of
an object being cleaned to produce improved dust and dirt trapping effects.

The material forming the pocket-forming sheets 13 can be any of fibrous sheets
such as nonwovens historically employed in conventional cleaning articles.

Air-through nonwovens and spun-bonded nonwovens are particularly preferred.

[0019]

The fiber layers 11 and the pocket-forming sheets 13 are stacked with their
longitudinal centerlines aligned and joined together over the length of the
pocket-forming sheets 13.

In more detail, the first fiber layers 11A are joined to the respective
pocket-forming sheets 13 by a continuous central linear seal 16A continuously
extending in the longitudinal direction in a laterally middle portion and by a pair of
discontinuous side seals 16B discontinuously extending in the longitudinal direction and
laterally spaced away in both lateral directions from the central linear seal 16A.

The second fiber layers 11B are bonded to the respective pocket-forming sheets

13 only by the continuous central linear seal 16A in the laterally middle portion.

[0020]



| aterally spaced away in both lateral directions fromthe central I|inear
seal 16A. The second fiber layers 11 B are bonded to the respective
pocket-form ng sheets 13 only by the continuous central |inear seal 16A in
the laterally mddle portion. [0020] 8 The conti nuous central |inear seal
16A located in the laterally mddle portion of the nmop 10 is conti nuous,
straight-1linear and spans opposite |ongitudinal ends of the pocket-formng
sheets 13. The lateral position of the continuous central |inear seal 16A
can al so be said to be the laterally mddle portion of the pocket-form ng
sheets 13. |n or dee costinyqys centpd lipearspa k6AJeeaied byihe laseraly jniddle ppaigniolg be

present on hhe,e I[‘(‘5 :i§ Sortiub@C %tr%fghf-ﬁlgea%!ﬂd shB& boshé Flor{%ﬁg{iﬁ%{) %cgf oft th

continuous central |inear seal Al preferably suc | des the

wi dth of t mockgcvaningathaethd 3shdbe latgrapogitipataf ghefcontirgious cemral linggr geal
preferably Il fq AR th1al fl#?ﬂé'-]# cof

pocket - for m%@aghazg&l% 3 éz;)s t.a&ﬂagegé%yh&lo 1 &@%’%b?ﬂﬁgﬁ)ga% t légslgaér?gt 3'of t he
first fiber |ayerls ordex for thgf tiphef shecHbets fcohbutogy ¢o sleanidgibe pissent dinrthet i on
of insertiofn, { I I: h-ng th sition
of insert ié%élkgglﬁ%#ggﬁ&%@h%’eégtgreal g? x}lﬁévgf{}ﬁeﬁgﬁﬁ%%ﬁlﬁg%h ealrf '}ﬂ%r Sleag 1%?‘(3‘? erred
t hat bot h qgirefetebly sweh thackedesftbe midth of Heepskidt3fonmingmhgetr] Stdtamatidhef 2:8nst
fiber |ayerg,11A Or second fiher  layers 11B. It is preferred that the
| ongi t udi na '2’erﬂ%lreé)freft?%§lyp%3kr%O-?tt)éj‘ﬁitong'%heet 13 extend outward fromthe

| ongi tudi nal end of the first fiber layers 11A or the second fiber |ayers
11B by 1 to 40 nm nore preferably 1 to 30 mm [0022] Wen a user uses the
mop 10 for [00ZHENni ng while grasping the holder 20, it is likely that only

the distal portio i i i t hi n nd in
order to make ful&lgg’ssé%ggofﬁg t%%tp P?kée%-g‘%’llggﬁg rsllgé%{ssur aacsea,lgrllét Eiog?mé%tnimvrg to
provi de t heofnthp l1&dpth wiftthe civstt ilker lagérs 1A onbéttlse feond rsber tlayegs tthB ihothder 20

fromthe opposj.te direction to th insertion direction illustrated in Fig.
1O 6 PRBRRINE of sfiFion M nfe piets 137 ity Vel ShEEE'drBhedpe Heiii o of,
enbodi ment iksgtihhahokler 2C ind easasf sating biechdldéreit is prefdriedithatd®eh of the itwo
preferred that the pocket-formng sheetg 13 extend outward fromthe.first
Pl ber | ayermekaomBe P J3H5naResiBm e @elthenieyat 1084t he FEhandciuehl *ends
t her eof . layers 11B. It is preferred that the longitudinal end of the pocket-forming sheet 13

extend outward from the longitudinal end of the first fiber layers 11A or the second fiber

layers 11B by 1 to 40 mm, more preferably 1 to 30 mm.

[0022]

When a user uses the mop 10 for cleaning while grasping the holder 20, it is
likely that only the distal portion of the mop 10 is soiled. Noting this tendency and in
order to make full use of the entire cleaning surface, it is effective to provide the mop 10
with another pair of inlets for inserting the holder 20 from the opposite direction to the
insertion direction illustrated in Fig. 1, i.e., from the right to the left in Fig. 1. The
mop 10 of the first embodiment has that structure as described later. In that case, it is
preferred that the pocket-forming sheets 13 extend outward from the first fiber layers
11A or the second fiber layers 11B at both longitudinal ends thereof.

In the extensions from the first fiber layers 11A or the second fiber layers 11B,
the pocket-forming sheets 13 preferably remain unjoined together by at least 1 mm,

more preferably 5 mm or longer, to provide ease of attachment.

[0023]



|

IR the extensions fromthe first fiber |ayers 11A or the second fiber |ayers
| 1B, the pocket-form ng sheets 13 preferably remain unjoined together by
at least | mm nore preferably 5 nmor |onger, to provide ease of
attachnment. [0023] 9 A discontinuous side seal 16B (the zone encircled by
broken line in Fig. 3) is provided at each outward position in the |ateral
directions of the continuous central |I|inear seal 16A. The disconti nuous
side seal 16B consists of 2 to 100 dot joints spacedly aligned in t he

| ongi tudinal directjion. The number of the dot joints making up, t

di sconti nuous seaft 415§°{5‘r“§¥°é‘ﬁ sifeyped 168 ghe zone ?I’r‘t’if§leﬂé)ryt‘?r€\9¢nalﬂm’el’f’oﬁ'ﬂt Abift, the

dot joints prdQidad &t Catlf Whfvard §{ho§ qaltgé 1ateﬂanuﬁeétnﬁars ¥ the @OHAMI0Gs TRAGAd 11
t he Iongltudlnal direction. he positions of the dot joints 18 in the

| ongi t udi nalingdf pB¢dPdn are symmetrical about the |ongitudinal centerline of

the pocket-form ng,s 'a'r“s%&%tmu-'dﬁs %iﬂ&' &af 1'89' E’&{sm?soof:aﬁt t&1108 ddo? jolRe sSRRBGES

bet ween the dot joints | ongi tudi nal direction duri'ng I nserting
into the pdék@dsnﬂbelem@n@U@iéﬁ@éumetﬂb@ﬁmmﬂ@rdéﬂhf@bhﬂ@nmnm@heglm the

| ongi t udi na 5 {0

(see Fig. 3?1Sgdélrtl\ﬁ/\i/g&eﬁrlsosréFa1f ﬁ(%%ft% %%EA %gn frna h{%o %ﬁl&@%ﬁgdﬁ%ﬁ d(i oqg&ﬁtsof t he
di scont i nuold axsi decudpsaheat-s@ied jointh that atecequiallyispacetliin the h)ngﬁedlealahteptlént o 90
nm nore pr ﬁ&ﬂgg the

i nboard edgzﬁﬁﬁéﬁ%ﬁm?ﬁy%V#gﬂgpadghﬁﬂﬁgﬁhgﬂﬁﬁ§wﬁg%%¥%ﬁg e |§%%ﬁ%¥ﬁﬁous si de
seal s 16B alvdgitindinal wehtedime oe’dkg;@p@ﬂcet—fwmu[g)s’nebnsuoﬂis avadtartalddri20eatchsmain 16 A
nmeasured in,the |ateral 110 t-f ng ,sheet s 3overly|ng
each ot her. thienSp??'?s b%l{v?'esep%?wg§ Orlrrg%t 1?hee lé’%gﬁ%ﬁgal (PWnﬁ Igguré%gse"% FEHE Wi dt h
of each pocﬁetpobﬁets[mz&} denzemct:dieabedneﬁgt dotojfoirithién dind 1gngitatimall direc¢tionaish

di sconti nuous Slb ggar seal 16B (the length of the side seal 16B

excl usi ve of" feﬁ% 858 "J8t ween the dot joints 18 as neasured in the

| ongi tudi nal direction) is preferably 10% or nore, nore preferably 15% or

nore, of the length of the part of the first fiber |layers 11A that overlies
t he pocket s[0024]

The distance W1 (see Fig. 3) between the continuous central linear seal 16A
and each of the discontinuous side seals 16B in the lateral direction is preferably 5 to
90 mm, more preferably 5 to 45 mm.

The distance W1 is a distance between the inboard edge of the individual dot
joints 18 forming the discontinuous side seals 16B and the outboard edge of the
continuous central linear seal 16A measured in the lateral direction of the
pocket-forming sheets 13 overlying each other. In the first embodiment, the distance
W1 is equal to the width of each pocket 15.

[0025]

The total length of the dot joints 18 in each discontinuous side linear seal 16B
(the length of the side seal 16B exclusive of the spaces between the dot joints 18 as
measured in the longitudinal direction) is preferably 10% or more, more preferably 15%
or more, of the length of the part of the first fiber layers 11A that overlies the pockets
15. The above-defined total length of the dot joints 18 is preferably 10% or more,
more preferably 15% or more, of the length of the part of the continuous central linear

seal 16A that is along beside the pockets 15.

[0026]
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15. The above-defined total Iength of the dot joints 18 is preferably 10% or
nore, nore preferably 15% or nore, of the length of the part of the
continuous central linear seal 16A that is along beside the pockets 15.

[ 0026] 10 The facing pocket-form ng sheets 13 are not bonded to each ot her
nor to the respective first fiber layers 11A in regions between every dot
joints 18 of the discontinuous side seals 16B as will be described later in
detail. The shape of the individual dot joints 18 maybe elliptic,

rectangul ar, etc. dot 0| nts. 18 mayhe spaced at irreqular intervals in
the | ongi t udi nal BW? §€"£qu?9 stoformingsbests 14 arenet bepded tp £ack gther spnfo theews

taken in theshties dirsdiffbRE tayRis ,112260 rEglbﬁé bebw&ar ebe%%éeaotlﬂe%ﬂssm Qifngd to

the pocket - form ng sheet 13 at three | ts - the central joint 16A and two
si de j oi nt sdisgptinieps sideseals d ABag whl) bFldsscanG‘é}at@rméﬁtaﬂnl y one joint - the

central joint 16AThe @apé gpﬂh@mlﬁgal%tfdlﬂs lé(nba)y be BERid F‘ac@'&nﬁﬂfalr iegal The
transverse cross-sectional view taken al ong any lane in the | ateral

direction, @tdeintsddonay be maeed atayegulariptervaly 1@|th%l9nattu<bml>dlr@ﬁfeor} oint - the
central joint 16A - as illustrated in Figs. 4(a) and 4(b). [0028] Thus, the
joint configuration is varied between the first fiber layer 11A and the
second fi be[ h@]yer 11B with respect to the pocket-form ng sheet 13. As a
result, the way of the fiber bundle%tovv) being raised and fluffed varies
bet ween the fi berSfreayervgrtlcmllﬂosﬁw@cmqn véspemntalsen e dataral dapetioanl , gseBifirston

(al ong the ﬁﬂé}tl Q!t'ﬁ 1§ daab thd ﬁét—f%ﬁﬂ &1@&)13 al Bfted |dimt fthé’ﬁéntx‘aﬁ%%t 11A

tends to rise o |que ein Dpressed of rom st a?& ng upright because of
the exi st ent®\ ahd e sidscioints f6Ber ad wpeasented by Titie. 4@rondt pilyeone jajdr— the1B, on

the other hane. ?ﬁel Sk Ipgar L Sﬁ glp& b gg szﬁy)opogéeﬂdnp)é \,F#:ﬁc%ll es‘fekgger

| ayer 11A next reto. ber Tise bed
later in noeresdectpnal vigvooaeh aTm @ramlam fire ¢hes laganalf ditestion,i eash second fiber

hi d f
Ao eved o BB RO Ay L M, SRRSO PR UL ERE  BEER NS
liable to i amt4bke the cost and reduce the certainty of sealing, which

[0028]

Thus, the joint configuration is varied between the first fiber layer 11A and the
second fiber layer 11B with respect to the pocket-forming sheet 13. As a result, the
way of the fiber bundle (tow) being raised and fluffed varies between the fiber layers
11A and 11B even at the same central position (along the continuous central linear seal
16A). The first fiber layer 11A tends to rise obliquely, being suppressed from standing
upright because of the existence of the second fiber layer 11B. The second fiber layer
11B, on the other hand, easily rises upright, being supported by the first fiber layer 11A

next thereto. These tendencies of fiber rise will be described later in more detail.

[0029]

The same effects on fiber rise could be achieved without varying the joint
configuration but by merely increasing the amount of the fiber bundle per fiber layer.
Nevertheless, this is liable to increase the cost and reduce the certainty of sealing, which
can frequently cause the fibers to come off. To avoid such disadvantages, the
above-described way of sealing varied between the fiber layers 11A and 11B is
preferred. The expression “varied between fiber layers” as used herein does not

always mean that two distinctive fiber layers but includes a single fiber bundle that is
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can frequently cause the fibers to come off. To avoid such di sadvant ages,

t he above-described way of sealing varied between the fiber layers 11A and
11B is preferred. The expression "varied between fiber |ayers" as used
hérein does not always nmean that two distinctive fiber |ayers but includes
a single fiber bundle that is 11 divided in its thickness direction into
distinctive or indistinctive fiber layers to be sealed differently. [0030]

The conti nuous central |inear seal 16A and the di sconti nuous si de seal s 16B
are forned n n n eat ,.seal.i ng, or th an
adhesi ve. dlw eﬁeg\ggtsﬂéq%géesr eretrgﬁgn §“6§§ pn(fatbverﬁrﬁ%dlgtﬁlé%f’% g]ﬁr lﬁ}leé's ﬁqa

heat fusi bI élﬂierdndys, the continuous central |inear seal 16A and the

di sconti nuous side seals 16B can be fornmed by thernmal fusion bonding.

[0031] The pair of flat tubular pockets 15 are formed by joining facing

pocket-forngﬁg sheets 13 by the three seals - the discontinuous side seal

16B on one €, the continuous central |inear seal 16A, and the

di sconti nuous si dEhessamtind@B centralimeart steakl6ﬁsh1djeﬁ1eﬂimbntimx,oum bide tdnletoBa@l S -
i ide seal 16B on qne .sid ntinu&ys cent.ral Jinear

t he di scont Lnuo 0
e e e By kn Qi diRine Jieng Pl SR Fah i 11800 M SSivesdhye for
seal i ng thethtaa@smgzhmcﬂhetpotmrfoﬁmngmheéts 13 aretmadel gut \Mftﬂeateﬁ@fbmﬁbe:rs thet with

the fib 11, Th kets 15 are f th | | engt h
i nthe | ongfrtEnE cepakshr SqahBRcRRe FSedH ayoSh Gt soAbal O g BapIEH

pocket - f or nbytheshglefisiod Botigg.i N contact with each other wi thout a holder
inserted therebetween. On inserting the holder 20 thereinto, the
pocket-form ng sheets 13 are separated apart to forma tubul ar space.

[ 0033] The Bﬁ%fﬁ:s 15 each have an inlet fornmed at both | ongitudi nal ends of
the pocket ing sheets 13 so that a holder 20 can be inserted into the

pockets 15 from Yhe sdieyfflatitibudir.pobES43 are formed by joining facing pocket-forming
sheets 13 by the three seals — the discontinuous side seal 16B on one side, the
continuous central linear seal 16A, and the discontinuous side seal 16B on the other
side. That is, the three seals — the discontinuous side seal 16B on one side, the
continuous central linear seal 16A, and the discontinuous side seal 16B on the other side

— serve for sealing the facing pocket-forming sheet 13 not only with each other but with
the fiber layers 11.

[0032]

The pockets 15 are formed spans the whole length in the longitudinal ends of
the pocket-forming sheets 13. The pair of pocket-forming sheets 13 are in contact with
each other without a holder inserted therebetween. On inserting the holder 20

thereinto, the pocket-forming sheets 13 are separated apart to form a tubular space.

[0033]
The pockets 15 each have an inlet formed at both longitudinal ends of the
pocket-forming sheets 13 so that a holder 20 can be inserted into the pockets 15 from

whichever inlet.

[0034]
As illustrated in Fig. 5, a holder 20 includes a handle 21 and a pair of insertion

portions 22 forked from one end of the handle 21. The handle 21 and the insertion

12



As illustrated in Fig. 5 a holder 20 includes a handle 21 and a pair of
insertion portions 22 forked fromone end of the handle 21. The handle 21
and the insertion 12 portions 22 nake a prescribed angle. The insertion
portions 22 each have a flat, strip shape. Being so designed, the insertion
portions 22 are endowed with flexibility to help the nop 10 conformto a
curved or uneven surface of an object to be cleaned and achieve increased
ef ficiency of dust renoval. [0035] The paired insertion portions 22 are
configured to be inserted into the respective paired pockets 15 of the nop
10. The hol BefionD 2} make areseribed anpgle+ eFha msgftion pertjons égtqa@m hayesr 2 flat stripe

provi ded betypen BhiggRa| defgfgnwstﬁétms%&l&p?émeﬂsszi?are LhEWAQPKith ARexiifit 2} fos tip

proj ecting upward at a certain angle he 1 nsertion portions 22 1n the
respective pelpites mop50 qopforpoigke aBvedhorireyer seifgce of an obmec(c debe clepred ansk er )

in the nop ;Qn?kgnaﬁ&ﬁdEﬁ&u&&&g?ﬁuﬁ? Ilkely to cone off the map 10.
era

[ 0036] Thernoplastic resins are pre used to make the hol der 20 for
their nDIdablllty and flexibility. Exanples of preferred thernoplastic
resins include polyethyl ene, polypropylene, polyvinyl chloride,

pol ystyrene[00&8E (acrylonitrile-butadiene-styrene) resin, and acrylic

resins. [0037] ThendOid slerifle dodioks 93bad [ 4oL ] aAY B as

attached to the ol der e paired insertion portions
hol der 20 i respectizrel pamct)mclkets 15eaf ghe mopd Op o e theldes 20 has @ hdek 23 shortenghanol der

el eani ng_ oparapiai boiRes: Blichl bebhfee WP pAltcd il Roripls 3 T Bk

subst ant i al ¥ hagjteatip projecting upwardzt b ccm;manglen Pétht the ms2@ionfpottivms23linlére 20.

aving the JBSELLANROTERNGA INRLER, 1S, PRSKRLAR AR RLRY |V Y
por e

t he thickness o I'nSer cons

i nsertion pmmakmthﬁhold[ef)mBE]ss Eeﬂzihta)éommﬁﬂmohmm orm ng sheets 13 is fol ded
back over its outer side to form a turnback cuff at both |ongitudinal ends
thereof. The cuff is fixed to the outer side of

[0036]

Thermoplastic resins are preferably used to make the holder 20 for their
moldability and flexibility. Examples of preferred thermoplastic resins include
polyethylene, polypropylene, polyvinyl chloride, polystyrene, ABS

(acrylonitrile-butadiene-styrene) resin, and acrylic resins.

[0037]

The mop 10 of the first embodiment is used for cleaning as attached to the
holder 20 with the paired insertion portions 22 of the holder 20 inserted into the
respective pockets 15.

In order for the holder 20 to be inserted with ease but not to come off the mop
10 during a cleaning operation, it is preferred that the width of each pocket 15 be
substantially equal to that of each insertion portion 22 of the holder 20. Having the
insertion portion 22 therein, the pocket 15 expands laterally by the thickness of the

insertion portion 22 and thereby constricts the insertion portion 22.

[0038]
Each of the pocket-forming sheets 13 is folded back over its outer side to form
a turnback cuff at both longitudinal ends thereof. The cuff is fixed to the outer side of

the pocket-forming sheets 13 at its laterally middle position by the continuous central
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t he pocket-formng sheets 13 at its laterally mddle position by the
continuous central 13 linear seal 16A. Each of the pocket-form ng sheets 13
has a slit cut 19 in both the longitudinal end portions thereof as an
engagi ng neans engageable with the hook 23 of the holder 20. [0039] The
slit 19 has the shape of a Uletter. On engaging the slit 19 with the hook
23, the flap portion of the sheet 13 created by the U shaped cutting is
capabl e of opening upward and outward with respect to the |ongitudinal
direction of the r t 13. On engaging the slit 19 with the hook 23, the
hol der 20 i4nePEsge @ged fromnoving in the longitudinal direction in the

pockets 15, part | Eathadtltie pockeh ortmisstbRi 13chadiar £ cho1 infb&h tﬁ@lbné@udlﬁalt hus
stably held t he hol de 0040] Since the glts 19 are_cu lePel\gch of

the facing 10soihgzeR a%ﬂ%s{\&agi@ mepns engggeabls Wi thiehegk 2tk the

hol der 20 wg h the insertion portions 22 inserted into the respective
pockets 15, whichever the hook 23 is on the upper side or the |ower side of
the nop 10. Wiile in the first enbodi nent the pockets 15 and the fi ber

| ayers 11 hﬁ%g substantially the same length (in the direction of

i nsertion) e are cases, while not shown, in which it is preferred in
vi ew of ease of arﬁeaﬂmemasmawsfmpﬁeaérfw@@g ingBetIs 193w RE teaRRRr t han
the fiber layers 11 so that the_ pockets %onger t han the fiber

| ayers 11. iy)othqﬂaAsmrppwfrta@ é&e¢tnl3pr>§eateé bBt ﬁl@ #bﬁ’aﬁﬁd CHEINg, iss@pable ifent i on
may have th@peﬁﬂr@eﬁp%va@a ana Bﬁtv&dr@%hl @mﬁtoltiaeflérg ifugfhal Mﬂ?@dﬁom&'tﬁe fres19f the
fiber layers 11-are all fluf assunes an al nost

cyl i ndri cal OBlsagsingsthg SlAhb? éntartbr: B the hﬂé@ré&gé@%@d fromappying imthel i ty
owing to th}%n%@&ﬁ&ﬁ%lﬁ%ct%f i‘ﬁcthé g@déf gﬁﬁf&hﬁ% 1@'&1?@11&%&4&1% et @G Ofhedn

obj ect to be cl eaned cah be fluf % for exanpl e,

bl owi ng alrﬁmpdoﬂ%@m$ﬁ@@whﬁEVéﬂbehQCkszalse and fuzz the flber bundl es.

[ 0042]

[0040]

Since the slits 19 are cut in each of the facing pocket-forming sheets 13, the
mop 10 can be attached to the holder 20 with the insertion portions 22 inserted into the
respective pockets 15, whichever the hook 23 is on the upper side or the lower side of
the mop 10.

While in the first embodiment the pockets 15 and the fiber layers 11 have
substantially the same length (in the direction of insertion), there are cases, while not
shown, in which it is preferred in view of ease of attachment that the pocket-forming
sheets 13 be longer than the fiber layers 11 so that the pockets 15 may be longer than
the fiber layers 11.

[0041]

As illustrated in Fig. 6, the mop of the present invention may have the fibers of
the fiber layers 11 fluffed. When the fibers of the fiber layers 11 are all fluffed up, the
mop 10 assumes an almost cylindrical shape as a whole and exhibits increased dust
trapping ability owing to the increased effective area (contact area with a surface of an
object to be cleaned). The fiber layers 11 can be fluffed by, for example, blowing air
to the fiber layers 11 to raise and fuzz the fiber bundles.

[0042]
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14 According to the structure of the nop 10 of the first enbodi nent, the
fi'rrst fiber layers 11, which are the closest to the respective
pocket-form ng sheets 13 of all the fiber layers 11, are joined to the
pocket-form ng sheets 13 by the central |inear seal 16A continuously
extending in the longitudinal direction in the laterally mddle portion and
by the side seals 16B spacedly aligned in the |ongitudinal direction at
positions laterally spaced away in both |ateral directions fron1the central

linear seal 16A. L0004 cﬁ%ﬁg chﬁxe@%%tulo t‘]‘?gg%o[)lllb tftlen#?r%‘ CmFX(?ImCI]itl '%e P lPer

joined to the pocket e CONtT nuous tent | i near
seal 16A f olramrs tlf whichf arte hbe Closest th mlmjteepec(tnvew))cketsfodmng rshedte 18 h)fc;ﬂh&ﬁs

direction ig.t r f 0 si de h first
fiber |ayer ﬁtlefig)fe&r‘lsatlﬁe Yneglr% gﬂse pc?% géeté Oflglrrll% sﬁé‘%}gl?]sggtt%eecesn ér%i%‘*af F%a‘iig | ayer

11B j oi ned ¢cmtinh@1sboe:t¢aid1ﬁg)rrmhago@mdtna]lalrhyxonrihyhé lhageralbyn iddle psrtioardndal

| i near Th ond f.i ber 1B tefersvvlth the first fiber
ayer 11a Spue iy S5 P B Rpacedl-iigoedfhibetteit il gty & besoi oty | ¢
fi ber aggregate&l avf/a}hﬁfb%tlolﬁatei‘eﬂeluﬁtti(ﬁis froim terceh@yldinedrldacidyser to the seal in

the thickness direction are nore apt to rise upright fromthe

pocket-form ng sheet 13, and fibers farther fromthe seal tend to rise at an
angl e decre&i)i‘lgﬁ from90 degrees with the distance fromthe seal. [0044] The
ot her part e first fiber layer 11A which is joined to the

pocket -form ng sTi&epartLBf leych fisst dibet 1ayep WA ofliith @ jdihetear tmqﬁckdtﬁérrﬁﬁng t he

di sconti nuo S oS 16B. also forns tuft bot teral side edges
ot *the: mop et |45y REBute st Genced BhedrSoat LO gty of it Feesubier 0o
Ic:Ii [) ecti ]gn O(ftoW) fnsng 1decnemhimg:s9]rcdlrbdstﬁmr mpmsllhueflaglyl xﬂlddltepombhaifrtﬁémdﬂi [@clti on.
I bers tart t et rmn t rse nor e aSI
because of H@léﬁ ﬁﬂg *gtrerﬁaxeé 'g‘ﬁtt{‘]’ﬁﬁm?csﬁéhr&{’%‘é} g*réle SReQnd; bqrng
with risingla ?ré«iprllmjtime%ln@ e aeetmuﬁg shdet t13ebyOb 19 thé b&ﬁr@oﬁ@d&ﬁtangnézﬁe
tendency to flb rs closer_to_th ket - farmng

t he e
Sheet 13 areahifd apee %eaowgﬂger layﬁrdtha@ eiss Wiktbihgi PR e LA sgp
t endenci es @;ﬁigﬁ@emsédabw the firstf fitfer Odyet NeATiisBIEls Ryibet Sxdrbaitd, fVels ofoths tﬁrétor med
in the lateral side_ portions of the HDBl ]k% in_such a manner as to hide the
seal s t her eﬁlpﬁjégyer[ (])ser to the seal in t ickness direction are more apt to rise upright
from the pocket-forming sheet 13, and fibers farther from the seal tend to rise at an

angle decreasing from 90 degrees with the distance from the seal.

[0044]

The other part of the first fiber layer 11 A which is joined to the pocket-forming
sheet 13 by the continuous central linear seal 16A and the discontinuous side seals 16B
also forms tufts near both lateral side edges of the mop 10. In these tufts, too, the
fibers show different tendencies in direction of rising depending on their position in the
thickness direction. Fibers farther from the pocket-forming sheet 13 rise upright more
easily because of the presence of a less amount of the other fibers interfering with rising
upright and a more amount of the other fibers reducing the tendency to fall. On the
other hand, fibers closer to the pocket-forming sheet 13 are more apt to fall. By virtue
of the difference in rising tendencies between fibers, tufts of the fiber bundle (tow) are
also formed in the lateral side portions of the mop 10 in such a manner as to hide the

seals thereunder.

[0045]
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15 Each second fiber layer 11B, which is joined to the pocket-form ng sheet
13 by only the continuous central |inear seal 16A, forns tufts of the fiber
bundl e (tow) outside in the thickness direction in the laterally nmddle
portion of the nmop 10. This is because the second fiber layer 11B is
prevented fromfalling fromthe upright position, being supported by the
part of the first fiber layer 11A which is joined to the pocket-formng
sheet 13 only by the continuous central |inear seal 16A inside the second
fiber layer 11B. Because the second fiber layer 11B itself is a fiber
aggregat e, fi ber sEadh debend Sleardayedr fli BewhichysejoinkiiBo cheosekettforthing sheetl13iby t he

t hi ck di i . t t I | ght f th -form
sheet 13, aRuSRSPRhE TR fall 5 JpHBL RS of e et BinAE TR quBide "
decreasi ng {othexickmdegdieRsionir thetldteratly atiddle @oftionrofithemspad. Th is because

above-described tu formed only by each seal coul d be fornmed hy providing
a plurali tytheoﬁec‘b"tfi]iiﬁ‘?m&ﬁ%r ithis regéé?ﬁ@fmw ing frgmy e uprighhRoikon |heiig ng i s

applied to supbrtbdiby She pdrovEMR first fitRer 1AJef SUATIIEN & jofied 1 the fdkel-forhity same
direction as the fibers preventing falling, and réecovery from conpression
i s not expethest 13 oobuby theceimuppesaal lingarieplo HoA iinsido Hier sgsend Hberaldser t her e

are a plurahigy glcahid®le s8ah i@ PARE 18N fsdiPid Qrmér%fgg&gm, %be}suaﬁ'tﬂet y of
patterns, the tufts forned have different patterns of "Supporting the raised
state of theecpngdiber lagerphld tlgerdo sk srdthiethigknesk dirgetionf drpenare apetormsesed in
di fferent di [ [ € [ ' . ual l'y
supportive P%@%g%ﬂ?g{e@ggﬁﬁti %&gggyﬁé%gﬁ/ﬂ%su%@%gﬁé&;{% %@KEC&E?@P@%H y
from conpressangle tdecreagiogd frdeyr¥edegreen withn ther diftarme dronpattie oseatl edltieng i s
applied. By_t hat

f.f i t Loyl de effective ¢l eaning
surface all a%ov Fdets ‘f%ebergrg‘é)ﬁs %Erée&@{ilg%&%aé}g%eaf ?f&l‘ﬁé? 9%5’%?%/ PEASNE 3 ‘ﬂrfiﬁ@d up
in a nutual bfcantinpoud livear seainerWhyn at aftelbd dosidngf cdéandng iskapplied o suphetusts, t hat
the entire peripheral surf.ace of th 10 may .be .. f or ned the tips of
the fibers Brveie tareseh IBER Gag IOTULTF peredRY griorgnisant e Birsstfieent, o
conbi nat i onfaling, Aed Aovery desc corgdssidif i @bBexpecreddes a nmop the fiber |ayers
11 of which exhibit excellent fiber rising capabilities and recovery from
conpression and which is well confornmable to an uneven surface of an object
bei ng cl eanf:&4gj1d exhi bits high cl eaning performance. [0047]

In the present invention, in contrast, because there are a plurality of fiber
sealing positions to form tufts in a plurality of pattems, the tufts formed have different
patterns of supporting the raised state of the fibers to provide a mop head in which the
fibers are raised in different directions in an effective, mutually supportive way. The
mutually supportive form of raised fibers effectively functions to exhibit recovery from
compression to a good degree even when or after a load of cleaning is applied. By that
effect, the surface tufts provide an effective cleaning surface all over the mop. The
fibers can further be raised and fluffed up in a mutually supportive manner by air
blowing or a like technique so that the entire peripheral surface of the mop 10 may be
formed by the tips of the fibers of the tufts as illustrated in Fig. 6.

In the first embodiment, a combination of the above-described effects provides
a mop the fiber layers 11 of which exhibit excellent fiber rising capabilities and
recovery from compression and which is well conformable to an uneven surface of an

object being cleaned and exhibits high cleaning performance.

[0047]
A second embodiment of the cleaning article (mop) according to the present

invention will then be described by way of Figs. 7(a), 7(b), and 8. Unless specifically
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A second enbodi nent of the cleaning article (nop) according to the present
invention will then be described by way of Figs. 7(a), 7(b), and 8. Unless
specifically 16 ......................... descri bed, the description on
the first enbodi ment applies to the second one. Corresponding nenbers in
Figs. 7(a), 7(b), and 8 are identified with the same nunerals as in Figs. 1
to 6. [0048] The nop 10 of the second enbodi nent has only one pocket 15 as
illustrated in Figs. 7(a), 7(b), and 8. Two pocket-form ng sheets 13 of the
sanme obl ong shape are joined by two discontinuous side seals 16B extendi ng

in the ! ongietubiedalndl dSGHHMA bR g.feomt Babbithithera gpﬁgfk g sERA. Be ! e
two di scontinuous’ side seal s t zones encilr otte ines in
Fig. 8) is Guraspendiys memyeaisriy Féﬂsr (@),al(bhend BgeaidemlfMW}t ithet sameTrimzgrale qual
spaces in the kﬂﬁn (y€inal direction. The continuous central |inear seal 16A
provi ded in t% of the first enmbodinment is also provided in the second
enbodi nent to join each of the pocket form ng sheets 13 and the fiber

| ayers 11 but not to join the two facing pocket-form ng sheets 13 together.
[ 0049] The [A4&er 20 to which the nmop of the second enbodinent is adapted to

be attached may f@ Jt)ﬁ E@Bf %‘Q’Efzéo?ldgeﬁg)soﬁfmérﬂ htapgnls" nétpg?l}glg?qg'ag?lm Qled i

nonforked as illustrat'e rac cal?ythe
sane as th&tigsnf?(a)hé(lqumka 1Bwo h)@dEﬁD-]foﬂihag sheatan @3 @lﬁhlmjsambblangnshape&re he

sane effects st _enmb tional n .the i.nsertion
i on o SR by b EstonfiRio AR R Len e ERpR AT fonsltiGRaldRaiBR 6L o
has its ribglbl_dnttbe_ twbﬁTaepselctt bg. tgeclh@ﬂ the w3 @idcontiniton 1biﬁtdeiseﬂrsm53d(the zones g
maneuverabl 11 eanlt.ng . .d-1.Q-r.eac Ces sucC a coneyr LoonNs an
e b oasarirdied Py Gofiel & A b 35 FERR I P e pchiealer Begaled <0t Joigs of - an
obj ect bei nNg at @h@@@pﬁes wma Mng&uﬂiﬁbr&l{&ﬁbﬁ)dl Moxﬁﬁu%ﬁ!ﬁ:gﬁirﬂﬂﬁigﬁﬂse@f 164l e

I ONn n e escri be

di f
E Egpzjr Z\(,:\Acﬁé)rl \gﬁ?(gg)sthg Hg)a Stlgg{'qsg,e g%‘@meﬁﬁlﬁ also provﬁed in the second em%o&ment ©
to join each of the pocket forming sheets 13 and the fiber layers 11 but not to join the

two facing pocket-forming sheets 13 together.

[0049]
The holder 20 to which the mop of the second embodiment is adapted to be
attached may be either two-forked as in the first embodiment or nonforked as illustrated

in Fig. 9 as long as its width is practically the same as that of the pocket 15.

[0050]

The second embodiment achieves the same effects as in the first embodiment.
Additionally, when the insertion portion of the holder 20 is unforked as illustrated in
Fig. 9, the pocket has its rigidity increased by the holder 20 to exhibit improved
maneuverability in cleaning hard-to-reach spaces such as comners of rooms and gaps
between walls and furniture or scraping tough dirt off a surface of an object being

cleaned.

[0051]

A third embodiment of the cleaning article (mop) according to the present
invention will then be described by way of the drawing. Unless specifically described,
the description on the first embodiment applies to the third one.

As illustrated in Figs. 10 to 13(c), the mop 10 according to the third
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the description on the first enbodinment applies to the third one. As
illustrated in Figs. 10 to 13(c), the nop 10 according to the third 17
enbodi ment is oblong and flat as a whole and has a pair of flat tubular
pockets 15 adjacent to each other in the lateral direction thereof The nop
10 of the third enbodinent is attachable to a holder having a pair of
insertion portions 22 illustrated in Fig. 5 by inserting the paired
insertion portions 22 into the paired pockets 15. In what follows, the terns
"l ongi tudinal direction” and "lateral direction” neans the |ongitudinal

direction (dufidfthé@ahoBbndladd Al &l #WnoRf!nd ﬁ&fngaudM RE BBlaPholils 1§Ocket s

15, respectively, unless Gtherw se specif e poc are

formed by jadiasemigta echr adhendn fhe Kateral cﬂlfﬁcﬁgn dhereefs il:’.bA mapd! 038 thy thaki ng
d f
j 0i ning ZOW% ”éjati!a@ﬁab?é(&??ﬁgltagﬁ 1?{%1:%5 Eﬂ?@f aabh Fﬂﬁ% ZE%Matedsih es o

the pockets re specifical . 00C eps are tornmed by jorning the
two faci ng figckley inserting the r@hreémsemoa portigs 23dutedhe paredipogkethd®t 13A and a

second ~pocket - f%”@vﬂ% 1%51‘8% nn?y“l&leécrl ai‘gﬁ)r‘ééu Q“M@"‘{a&é - rpdtid %" 16A

and di sconti nuous e sea i Ons escri | at er
in detail) mé@x@&ﬂe} loﬁgxtthch@tdlmmaoﬁ (tbemrhamroﬂlﬂlsdrmmn‘)mﬁddﬁteml dirbetionbafhttiee i s

di sposed on ep f t ppe | ower s s of the pockets 15, i.e., the
faci ng pock‘é’tC [lﬁ,lrﬁa)engeegyf Sor?’ﬁrmf%%)ef'ﬁdﬁd enbodi nent, two fiber |ayers
11, i.e., a first fiber layer 11A and a second fiber layer 11B are di sposed

on the upper side of the pockets 15 and two other fiber layers 11, i.e., a
third fiber[0D58jer 11 C and a fourth fiber layer | ID are disposed on the

| ower side of t Nuneri cal. r.efer sed in
Goveri bi e oart 1 SRR Ts e Ay FIEE BE bt PO yTind sheen R Ans
3 econdbpoc k- 1B?rw mgl;lﬁ%ﬁﬁhlln@&Bnesl\lﬁmﬁn&mB git?icgngmﬁehh&at%b{h logg hluﬁiel@hd fll B

t t 11A t
foyer 210 Sk otohe pckerols MGt praiserly. dhnnotkeR 19 BEcomne hy JoRBE BEse
fiber | ayertwblﬁcaﬂgdpédkm_rﬂmhh@eéhde@yera AAEC potketFoiiing shb@SBA augras siohd be
identified w& term?"i nn é‘?er | ayers 11P". I n describing,. the second
fiber | ayerPoEke- fgﬁﬁlngéb?qtﬂ a contlnuous central linear seal 16A and ‘discontinuous

side seals 16B at prescribed positions (described later in detail).

[0053]

At least one fiber layer 11 formed of a fiber bundle is disposed on each of the
upper and lower sides of the pockets 15, i.e., the facing pocket-forming sheets 13. In
the third embodiment, two fiber layers 11, i.e., a first fiber layer 11A and a second fiber
layer 11B are disposed on the upper side of the pockets 15 and two other fiber layers 11,
i.e., a third fiber layer 11C and a fourth fiber layer 11D are disposed on the lower side of
the pockets 15.

[0054]

Numerical reference 13 will be used in describing particulars common to the
first pocket-forming sheet 13A and second pocket-forming sheet 13B. Numerical
reference 11 will be used in describing the first fiber layer 11A, second fiber layer 11B,
third fiber layer 11C, and fourth fiber layer 11D in common. In describing the first
fiber layer 11A and third fiber layer 11C in common, these layers will be identified with
term “inner fiber layers 11P”. In describing the second fiber layer 11B and fourth fiber

layer 11D in common, these layers will be identified with term “outer fiber layers 11Q”.
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| ayer 11D in common, these layers wll be identified with term"outer fiber
l'ayers 11Q'. 18 [0055] The first fiber layer 11A and third fiber l|ayer 11C
are closer to the pocket-formng sheets 13 than any other fiber |ayers 11.
The second fiber layer 11B and fourth fiber layer 111) are |ayers present
on the outer side of the first fiber layer 11B and third fiber |ayer 11C,
respectively. Accordingly, the nop 10 of the third enbodi nent has a stack
of four fiber layers, i.e., the second fiber |layer 11B, first fiber |ayer
11 A the third fiber layer Il C, and fourth fiber layer I I Din the order
fromthe yppey to lower sides. [0056] As i s understandabl e from conparison
between the first and third enbodinents wth respect to the stack of four

fiber layers, thdhgppest-Sbdelpyseddid apdpthird) fiber laves b argi glosers thehe | ayer
11A and 't hg)tol:l@‘é%rrﬁh QBeckd 'I§tthafn'29x§r oth&Y@bher ddyets and "Fl?ec%gn(i 'le@f laly&Y ?er 11B

inthe fir enb nt correspond to the second fi ber afty , tirst
fiber |ayerand iwrth fibar dayer il bldjard layers present caribie peter $id¢ phibe rstﬁher laver 1¥B t he

second enb i Y, ff aseo YVaint qfiber

ayers 11p 08 ni SEESRREE ME,Mreondelylly | AEBlaUl, SREPRARY 19 0 AR

referred t @mbrmdtmmt @es:@mt&clenﬁdumfém layers; @spthecsecend ﬁbertleyemliBl, figgt fibfer ber

Iayer(s)" av r.fi 11Q

(the secon e? ﬁgg‘r H&f}:algllllfe}ra f%gsfa;@%l ougélikcﬁg%leﬁ@ﬁq I'Si,)t;e? ICPPB% %lgrolr%gépo%q{’% t he

t er m " seconghpér tbdowerlsidesr (s)" as used in the present invention. [0057] The

fiber layers 11 are each fornmed of an oriented fiber bundle with a

prescri bed t hi ckness. The fiber bundle is substantially oriented in the

| at er al J@(ﬂo of the pockets 15. Accordingly, the first fiber layer | |
r

Ato the f fiber layer 11D are stacked with the fiber orientation
di rection perpendisasaderstandable framgbmpaiisval betwi¢anahe fiost and tHitdeeniwakeents or m ng

Sheete 13, ehhirly bRREEaE bR e o 60 Ut LS BB B By SR 2
conponent Sth‘ct}ﬁhﬁ ldyier) Ul Al apdathaflbwer-dided fist fibé&ﬂﬁy‘erﬂ@A anhdRe®ndtfiter fadyber 1B
capabl e of , 1n e 1rs{ Edbbd ;ntelntc correspscgjn%]toatﬁe fscl:cr(])gd% a():/lejrI ?ltlf fgjrst {iber%yer 11A,

third fiber layer 11C, and forth fiber layer 11D in the second embodiment, respectively.

In different phraseology, the inner fiber layers 11P (the first fiber layer 11A and the third

fiber layer 11C) as referred to in the second embodiment correspond to the term “first

fiber layer(s)” as used in the present invention, and the outer fiber layers 11Q (the

second fiber layer 11B and fourth fiber layer 11D) correspond to the term “second fiber

layer(s)” as used in the present invention.

[0057]

The fiber layers 11 are each formed of an oriented fiber bundle with a
prescribed thickness. The fiber bundle is substantially oriented in the lateral direction
of the pockets 15. Accordingly, the first fiber layer 11A to the fourth fiber layer 11D
are stacked with the fiber orientation direction perpendicular to the longitudinal
direction of the pocket-forming sheets 13. The fiber layers 11 are each nearly

rectangular in a plan view and of substantially the same shape.

[0058]
It is preferred to apply an oil component such as liquid paraffin to the fibers to
render the fibers capable of retaining particles such as fine particulate dust. Other

useful components than liquid paraffin include those commonly known as oil, such as
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useful conponents than liquid paraffin include those commonly known as oil,
such as 19 silicones, poly(ethylene glycol), and pol yethyl ene wax. Adding a
surface active agent to these conponents is effective to inprove water
absorption, antistatic properties, and the like. Using colored fibers is
effective to inprove the product appearance and the visibility of the dust
col l ected. [0059] The pocket-form ng sheets 13 are al nost rectangular with
their longitudinal direction coinciding with the |ongitudinal direction of
the mop 10. The pocket-form ng sheets 13 are alnost as |long as the fiber
layers 11 amgetonad, peWeéthy1BRN gl B8Y), dndiRilydtidi&icSwad - AR BYUriIRr fsive bigt! engt h
of the pocket-formng sheets 13'in the I|ateral direction is smaller than

t he | engt h t8fthespsomppranty igyedfestivel tocigymo Yo WaEH absorption; peiistatis prapetips apfe

| at eral dirnggtikon. [0060] The pocket-form ng sheets 13 are flexible in their
| ongi tudi nal direction and _easily conformable to the contour of an object
bei ng cl eaned. AdJsing eelgred, fibare if eBeqtive| tayimpsovelthe qiradutt tappediancecandetbei ve
pocket - f or rg: 0Q:: so conformable to the contour of an object
bei ng cIeaﬁ%ﬁgggygﬁ%ggégc?ﬁ%?%%ed dust and dirt trapping effects. The
material formng the pocket-form ng sheets 13 can be any of fibrous sheets
such as nonwovens enpl oyed in conventional cleaning articles. Air-through
nonwovens dfRB85Ypun- bonded nonwovens are particularly preferred. Nonwovens,

films, synthetic 3 ﬁ%n%hg't f L 3l re 0 useful as
the materi al forlﬁnl%ﬁ%{ctﬁﬁ@%g[gc e -?fgr%s%%asl egttsgec%gka%gjét}] ﬁ]‘f‘%el%égler ?ayers
11 and t he ¢ectet - f@nerilmg shidet thelJongimdanbcdiedttinnt loft e rmop odi t udhaal
centerlines i . j, O} t oV. e.len of the

pocket - f or rﬁoﬁiéétgtﬁgg'{’gg%ﬁmo}%gr(r‘if@trhggsgea? 2‘.5’1% asteiheeh ¥4 ergitlgg?c{ pagrosyer fhap the

j oi ned to tfiterflayest 1pocledthbomurdsy) thes hength ©8Ahd) pocket-bnrtriinglaheete @Btinathel i near

areralty e vsai S AEl B 08 o RTBbE SebBy 1 e spa oF aoer

bundle in the lateral direction.

[0060]

The pocket-forming sheets 13 are flexible in their longitudinal direction and
easily conformable to the contour of an object being cleaned. As a result, the fiber
layers 11 joined to the respective pocket-forming sheets 13 are also conformable to the
contour of an object being cleaned to produce improved dust and dirt trapping effects.

The material forming the pocket-forming sheets 13 can be any of fibrous sheets
such as nonwovens employed in conventional cleaning articles.  Air-through
nonwovens and spun-bonded nonwovens are particularly preferred. Nonwovens,
films, synthetic papers and composites of these materials are also useful as the material

forming the pocket-forming sheets 13.

[0061]

The fiber layers 11 and the pocket-forming sheets 13 are stacked with their
longitudinal centerlines aligned and joined together over the length of the
pocket-forming sheets 13.

In more detail, the first fiber layer 11A is joined to the first pocket-forming
sheet 13A by a continuous central linear seal 16A continuously extending in the
longitudinal direction in a laterally middle portion and by a discontinuous side seal 16B

discontinuously extending in the longitudinal direction and laterally spaced away in
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di scontinuously extending in the longitudinal direction and laterally spaced

anay in 20 both lateral directions fromthe central |inear seal 16A.
Simlarly, the third fiber layer 11Cis joined to the second pocket-form ng
sheet 13B by a continuous central |inear seal 16A and di scontinuous side

seal s 16B. The second fiber layer 11B and the fourth fiber layer 11D are

bonded to the first pocket-form ng sheet 13A and the second pocket-form ng
sheet 13B, respectively, only by the continuous central |inear seal 16A in
the laterally mddle portion. [0062] The continuous central |inear seal 16A

posi ti oned boih fakgsal) direstianyg fjom; P@trabbn@ar@ﬁaldﬁ& hSimplprly.ghe thirsbfibardaxsus,
straight-1Ii rmng
Sheots 13, Tasiandl SRACSCONPEOKLRrorRRG Mt Tl bEREoniopd KRR RkEL sol” Ten
can al so bel6deand digcopanydye Sld&tséﬁrlall@@ m ddl e portion of the pocket-forning
sheets 13. [006 S a
ongth of 1009 or "SoFe RoRCaTroE AR INHBRE ke LOEPATS 49 85hdeqr e

di recti on dirst preketfooming] sineeu BA a.tid thasecad poncheteﬂonnglgtdheetpki!ﬁ trespactofely,

i nserting r f 1 rti,n [ t is preferred
t hat both f‘h@’%??‘s?f%g% sgggrﬁg?lgg%%{egﬁfltgﬁhgﬁﬁe% rzﬁ{ Tg%pr{h °%3B be | onger
than the fiber layers 11. It is preferred that the |ongitudi nal ends of the
pocket-form ng sheets 13 extend outward fromthe |ongitudinal ends of the
fiber layer[6062] by 1 to 40 mm nore preferably 1 to 30 nm [0064] Wen a
user uses the no 0 e i r hol t i
i kely that onl yp{l%ec%l?{np + %%# |01¥1%0 %F?q]e?ég 1o|n§d slglt?lgdlageﬁ%lt d‘?ﬁi S
t endency anbriion oftthelaropt10 isadifuohd, suaightalﬁndahmcbmans eppﬂs&altrmggudmalfeﬂﬂe, it
is effectiv rLovi.de.th P, 10 Wi th anot. ir of.inlets for
| pser ting. 1anpaPHEHFGing SRR o T heel aSREh oB e enuSis ieduef ngar
di rection idehlusHA @inedlisa e faidito BeGthe taterally fiddte pbgionioflitie perkbiformadgtshieets Fi 9.
10. The nop 10 of the third enbodi nent has that structure as descri bed
later. In that case, it is preferred that the pocket-form ng sheets 13
extend outward fromthe |ongitudinal ends of the fiber layers | 1 at both
| ongi t udi nal ends t hereof.

[0063]

At least one of the two pocket-forming sheets 13 has a length of 100% or more
of the length of the fiber layers 11 in the direction of insertion. In view of ease of
checking the position of inserting a holder 20 and ease of inserting the holder 20, it is
preferred that both the first and second pocket-forming sheets 13A and 13B be longer
than the fiber layers 11. It is preferred that the longitudinal ends of the pocket-forming
sheets 13 extend outward from the longitudinal ends of the fiber layers 11 by 1 to

40 mm, more preferably 1 to 30 mm.

[0064]

When a user uses the mop 10 for cleaning while grasping the holder 20, it is
likely that only the distal portion of the mop 10 is soiled. Noting this tendency and in
order to make full use of the entire cleaning surface, it is effective to provide the mop 10
with another pair of inlets for inserting the holder 20 from the opposite direction to the
insertion direction illustrated in Fig. 10, i.e., from the right to the left in Fig. 10. The
mop 10 of the third embodiment has that structure as described later. In that case, it is
preferred that the pocket-forming sheets 13 extend outward from the longitudinal ends
of the fiber layers 11 at both longitudinal ends thereof.
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21 [0065] In the end portions of the pockets 15 (in the extensions fromthe
fiber layers 11 in the third enbodi nent), the pocket-form ng sheets 13
preferably remain unjoined together by at least 1 nm nore preferably 5 nm
or longer, to provide ease of attachnment. [0066] A discontinuous side seal
16B (the zone encircled by broken lines in Fig. 12) is provided at each
outward position in the lateral directions of the continuous central |[inear
seal 16A. The di scontinuous side seal 16B consists of 2 to 100 dot joints 18
spacedly aligned in the |ongitudinal direction. The nunber of the dot
joints 18 rfAk65lg up the discontinuous seal is preferably 2 to 50. In the
third enbodi nent ,;_the t j.oints 18 are ..circul ar, .heat-seal j,0i nt s that
are equal |y spacéﬂtﬂ?eneq e()‘—#l%fﬁgoltﬁlﬁedi)%c ts&isr(gb'?ﬁegﬁ{ehsflﬂgs ﬁB‘E)lstﬁ? ?‘gﬂ]slagfrsﬁhe dot
{ oints 58 iifi thélehilrd)lregibbdﬂ?m)ﬁ thid Ipeﬁlteitddjmﬁ'ﬁg sh&dﬂ;:ﬂBﬁbr@%rabiﬁbQngf&lhﬁHoilngd
ongi tudi ngl centerline of the pocket-form sheet.s. To avoid,a ho r 20
Epeftole RREE APl

cat chi ng i fO8¢HE BhAtelasiel TN MORR PY 187 dOR8hg ! MERVES 5858 Q1+t he

pocket s 15,atthétendlitst ance between the dot joints in the |ongitudinal
direction is preferably 5 to 40 nm [0067] The distance WI (see Fig. 12)
bet ween the continuous central |inear seal 16A and the discontinuous side
seal 16B i%%:é | ateral direction is preferably 5 to 90 mm nore preferably
5to 45 mm di stance WI is a distance between the inboard edge of the

i ndi vi dual dot jAodRtsntihBoilsyide gl 16 (tHe Em&ﬁbl‘éﬂ%rfbir&fénSﬁﬁk inlBB. endst he
out board edge _af t he contigﬁous.central Iige r sea é%g neasured in the
lateral di rERYiferh abrachn@uIwaEt ReHUOD ihitheylatgreledisectigns, ok e, FORJIINGEH CERtifbr . |1 n
the third qieeddedErga. the distance WI is the width of each of the pockets
15. [0068] The total length of the dot joints 18 in the discontinuous side
linear seal 16B war@sqoaggwwdq sral dpBecopaigts of Bt tBP dof jaintsfl8: spacedinces

bet ween 1t heydaly irPihRUSHgiRidARI dFEARM edht RubdBer bR dot JiRR! 18HnhEAE uPthe | S
preferably 10% or nore, nore preferably 15%
discontinuous seal is preferably 2 to 50. ~ In the third embodiment, the dot joints 18 are
circular, heat-sealed joints that are equally spaced in the longitudinal direction. The
positions of the dot joints 18 in the longitudinal direction are symmetrical about the
longitudinal centerline of the pocket-forming sheets. To avoid a holder 20 catching in
the spaces between the dot joints 18 during inserting in the pockets 15, the distance

between the dot joints in the longitudinal direction is preferably 5 to 40 mm.

[0067]

The distance W1 (see Fig. 12) between the continuous central linear seal 16A
and the discontinuous side seal 16B in the lateral direction is preferably 5 to 90 mm,
more preferably 5 to 45 mm.

The distance W1 is a distance between the inboard edge of the individual dot
joints 18 forming the discontinuous side seal 16B and the outboard edge of the
continuous central linear seal 16A measured in the lateral direction of the
pocket-forming sheets 13 overlying each other. In the third embodiment, the distance
W1 is the width of each of the pockets 15.

[0068]
The total length of the dot joints 18 in the discontinuous side linear seal 16B
(the length of the side seal 16B exclusive of the spaces between the dot joints 18 as

measured in the longitudinal direction) is preferably 10% or more, more preferably 15%
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22 or nore, of the length of the part of the |nner flber | ayers 1P that
overlies the pockets 15. The above-defined total |ength of the dot joints
18 in each of the discontinuous side linear seals 16B is preferably 10% or
nore, nore preferably 15% or nore, of the Ilength of the part of the
continuous central linear seal 16A that is along beside the pockets 15.

[ 0069] The facing pocket-form ng sheets 13 are not bonded to each other nor
to the respective inner fiber layers IIP in regions between every dot
joints 18 of the discontinuous side seals 16B as will be described later in

detail. Thegy %ﬁﬁ‘@%mﬁe T h' Jiqhé/ bty ak t}féoitnnéxoﬁlﬁ’grs’xaﬁegs [‘ﬁyﬁ’ﬁt @@érh@st thE r?ockets

rectangul ar, etc. oi nts 18 maybe spaced irregular intervals in
the |ongit ddi nkhe éb?‘@c@qf@ﬁd t‘PtébIPO}!thSéﬁetheth JARLS| ](galn eachd- tb@étsp@mmuous evvs

taken in thegel)flqy @éaxsdfarsefstﬁrefarabimo%%}%ore EB% p}e?ef@&g 1%%@&&& Yt rq%ed

the respective pocket-fornng sheets 13 at t ol nt central joint
16A and t wlengthief jthsi pars of gl corstmup@sbrcetsteahtlmanoyeahléA tha( i) along desidalthe  one
joint - th? et {@l joint 16A - as represented by Fig. 13(b). Seen in a
verti cal ross-sectional view taken along any plane in the | ateral
direction, the outer fiber layers 11Q are joined at only one joint - the
central joint 16A- as illustrated in Figs. 13(a) and 13(b). In Figs. 13(a)
and 13(b), [8MO]third fiber layer 11C and fourth fiber layer 11D are not

depi cted. [0071] Tht AP bEUREEihifd Hoels s ggtrggﬂgpa%cﬁﬁ) 9&916&{,&%0&*18 thd ber

layers 11 extend beyon Si de ocket-form ng sheets
13 as il | us¢spattont immeFiftper 18yecy .11Phm rtpg)misebemﬁm evgr)sweeusmlss 18r ef the

preferably act f a eas on er al e edges of the inner
fiber |ayerS%§fi“}9°§§$§£ ?éo&szif Wﬁrrlobree egqéltﬁfy (ﬁ%‘g 15 mm [0072] Because
inthe third enbd’ctlblsrmne off lte ipdwidim}(ﬂcnrjomtsngSIhe;ebeselhﬁnarrectm@mM\ﬁc Than t he

mop. it 15 BRI i’%gﬂfbgéﬁﬁeiyéﬁgw Bt e T bR 08 L T ace of the
nop 10. Furthernore,
[0070]

Seen in vertical cross-sectional views taken in the lateral direction, the inner
fiber layers 11P are joined to the respective pocket-forming sheets 13 at three joints —
the central joint 16A and two side joints 16B — as represented by Fig. 13(a) or at only
one joint — the central joint 16A — as represented by Fig. 13(b). Seen in a vertical
cross-sectional view taken along any plane in the lateral direction, the outer fiber layers
11Q are joined at only one joint — the central joint 16A — as illustrated in Figs. 13(a) and
13(b). In Figs. 13(a) and 13(b), the third fiber layer 11C and fourth fiber layer 11D are
not depicted.

[0071]

It is preferred that the lateral side edges of the fiber layers 11 extend beyond
the lateral side edges of the pocket-forming sheets 13 as illustrated in Fig. 13(c). The
pocket-forming sheets 13 are preferably retracted from at least one of lateral side edges

of the inner fiber layers 11P by 1 to 20 mm, more preferably 2 to 15 mm.

[0072]
Because in the third embodiment the pocket-forming sheets 13 are narrower
than the fiber bundles forming the fiber layers 11 in the lateral direction of the mop, it is

only the fiber layers 11 that exist on the outer surface of the mop 10. Furthermore,
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because there are a plurality of fiber sealing positions to formtufts in a
plurality of patterns, in which the fibers are raised in different
directions, the fibers can easily rise to take on a mutually supportive
f.orm upon being subjected to a fluffing treatnent such as air blowing. It
i-s therefore possible to provide a nop 10 the entire peripheral surface of
which is forned by the tips of the fibers of the tufts as illustrated in
Fig. 6. Inthis case, it is preferred that the fiber layers 11 be fluffed
into an alnost cylindrical shape to cover the entire peripheral surface of

the nop 10b@¢§ub@tﬁ&@lmga &)hﬁ‘alﬁ?t?rﬁfl fibep WsaleNpdsitions! tonBah tERAHS alfifrality8f 3] The
state of the fiber into an al npst i ndrical . shape as

i |l ustrat eaatitqma:lugwh@ ééﬁﬁé%rs atqf@hs@ga] dffereat diecjiopss ﬂe%éb%@ﬁbepsay HSE I f i ng
according ke ohfhemaﬁﬁﬁfa&ppo&w%hﬁ%poa Bemg%htﬁe&e@to 5 hufﬁﬂgrtgeaﬁﬁ&ﬁrsqmgs to the
present invention star provi di ng cl'eaning article (nop) 10 having
a flat tubgirdlowaekelt i3 thezgfare prspibls ff’?g)m‘éldﬁ 2 Jaep IIQ@I@ entire peipheal shriace i ber
bundl e bondedhi i8 by e tl‘PE‘B?'iheaﬂ%ré BBl tﬁﬂéjﬁsgllfﬁgtrathcﬁ‘grt PRCket nitﬁn%)
continuous central l|inear sea mop 10 1s attac eto a der 20
by inserti h@pet és prsfaiked thay thofibertlmygerp bt ke flufifsd imtp an glmaesd dylindricalidepe e st ep
of openi ng I f omy
in three 8?%&&% gﬁ%reto ?f]&#;urﬁa%?fggér Hﬁ)gyers 1ilieIhlidrllt haeﬁéﬁ?ﬁ‘{lihﬁo&socernﬁ?ﬂd“ cal
shape hi di thigeariseals ¢6At i nuous central |inear seals 16A. The step of opening
the fiber layers 11 can be effected by, for exanple, air blow ng. [0074]
The continuous central |inear seal 16A and the discontinuous side seals 16B
are forneg)by,known joining means such as heat sealing or adhesion with an
adhesive. I'n Jhe case where the pocket-form ng sheets 13 are nmade out of
heat fusible fibdhe,stathef thofibenlayes tledluffatl ihionamalsesalcyliddyichdhapeeas

d I
[0075] IE%“%SF?*@%?H??@@%%“% H CEVEE S %9?%%?%@% o SR LRI i g
ket - f agressheaiventi®. b meethdrt effletfia or tdntlmqn genhinyestiai < I
gg% gn o(r)ur'-: |e . >, Gonk ?Inulg) cen @h Fig:eg:ﬂ' gl%ai 1§;1\<an?§g &h(g] énsea
tixpsrl Ic/jlg n§ea‘f 4l nlgl[%ﬁe p%!l aving 4 tlat tubular pocket nd in¢luding

di sconti nudd
a fiber layer 11 formed of a fiber bundle bonded to each of the upper and lower sides of

the pocket 15 by a continuous central linear seal 16A. The mop 10 is attachable to a
holder 20 by inserting the holder 20 into the pocket 15. The method includes the step
of opening the fiber layers 11 each formed of the fiber bundle to randomly in three
dimensions to fluff the fiber layers 11 into an almost cylindrical shape hiding the
continuous central linear seals 16A. The step of opening the fiber layers 11 can be

effected by, for example, air blowing.

[0074]

The continuous central linear seal 16A and the discontinuous side seals 16B are
formed by known joining means such as heat sealing or adhesion with an adhesive. In
the case where the pocket-forming sheets 13 are made out of heat fusible fibers, the
continuous central linear seal 16A and the discontinuous side seals 16B may be formed

by thermal fusion bonding.

[0075]
The pair of flat tubular pockets 15 are formed by joining the facing
pocket-forming sheets 13 by the three seals — the discontinuous side seal 16B on one

side, the continuous central linear seal 16A, and the discontinuous side seal 16B on the
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other side. That is, the three seals - the discontinuous side seal 16B on
one side, the continuous central |inear seal 16A, and the discontinuous
side seal 16B on the other side - serve for sealing the facing

pocket-form ng sheet 13 not only with each other but with the fiber |ayers
11. [0076] The pockets 15 spans the whole | ength of the pocket-form ng
sheets 13. The pocket-form ng sheets 13A and 13B are in contact with each
ot her mﬁthout a hoIder inserted t her ebetween. On inserting the hol der 20

t herei nto, t-form ets A and 13B. rated a art to
forma tub E\rr at S@é‘f’?‘F'ge? f.)o(ﬂé@? glsi@“@%ﬁs # ‘?/%eaﬁggrﬂ“é%neé’l epthen

| ongi t udi n@intlﬁﬁ&i‘s &htrmhﬁleapmkﬁsA fa@ﬂﬂhd\&s&ﬁﬁﬁﬁ&lsk&leﬁ&alf@ o tHetEteside0 can
be inserted int the hever inlet. [0078], The npp 10 of

S
Che third eABSEIMRSARINE a?aé&lgrmc garm%gs g létrtoa@ﬁbfdvkﬂbeaqbeothmuaévﬂt 20 of
Fig. 5 W tihetiber Rgekqd. i nsertion portions 22 of the holder 20 inserted into
the respective pockets 15. In order for the holder 20 to be inserted into
the respective pockets 15 with ease and but not to cone off the respective
pockets 15 %géfng a cleaning operation, it is preferred that the wi dth of
each pockeE be substantially equal to that of each insertion portion 22

of the hol der 20ThdBoked 15hPand e oM 1eRpHht dfARe ?&Heh%rﬁhﬂg shdeg Pockgfe 15
expands IateraIIy by the thickness of the inseriion portlon 22 and t hereby

const ri ct sPedket-formyie shegls 156y andA3Boare ingpofactEwih qgeh tomsfrptséh@@t fllderng
sheets 13 jSerfddl H&dn&ackn. OV@ﬁ 1ds&1§1n lﬂﬁ@ﬁolﬁérdﬁ) theref (5 rfhe g:ﬁg‘gﬁn§§ﬁeteﬁat bot h

| ongi tudi nal ends thereof. The cuf to t

pocket - formmgn%h%%@reﬁsmateﬂ@nart tot form al tybutrdphes. p05| t| on by t he conti nuous
central linear seal 16A. Each of the pocket-form ng sheets 13 has a slit
cut 19 in both the longitudinal 25 end portions as an engagi ng neans
engageabl ejggzy the hook 23 of the hol der 20.

The pockets 15 each have an inlet at both longitudinal ends of the
pocket-forming sheets 13 so that a holder 20 can be inserted into the pockets 15 from

whichever inlet.

[0078]

The mop 10 of the third embodiment is used for cleaning as attached to the
holder 20 of Fig. 5 with the paired insertion portions 22 of the holder 20 inserted into
the respective pockets 15.

In order for the holder 20 to be inserted into the respective pockets 15 with
ease and but not to come off the respective pockets 15 during a cleaning operation, it is
preferred that the width of each pocket 15 be substantially equal to that of each insertion
portion 22 of the holder 20. Having the insertion portion 22 therein, the pocket 15
expands laterally by the thickness of the insertion portion 22 and thereby constricts the

insertion portion 22.

[0079]

Each of the pocket-forming sheets 13 is folded back over its outer side to form
a turnback cuff at both longitudinal ends thereof. The cuff is fixed to the outer side of
the pocket-forming sheet 13 at its laterally middle position by the continuous central
linear seal 16A.

Each of the pocket-forming sheets 13 has a slit cut 19 in both the longitudinal
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[0080] The slit 19 has the shape of a Uletter. On engaging the slit 19 with
the hook 23, the flap portion of the sheet 13 created by the U shaped
cutting is capable of opening upward and outward with respect to the

'ongi tudi nal direction of the sheet 13. On engaging the slit 19 with the
hook 23, the holder 20 is restricted fromnoving in the |ongitudinal
direction in the pockets 15, particularly in the unsheathing direction. The
nmop 10 is thus stably held by the holder 20. [0081] Since the slits 19 are
cut in each of the facing pocket-formng, sheets 13 n 3B, the nop 10 can
bo. at t achetdRoriRNG H1an FBEaB Tk TRAERHISIIER Bk H0k 25 Ohredsdendlr  ed” i nto
the respective pockets 15, whichever the hook 23 is on the upper side or the

| ower side of the nmop 10. While in the third enbodi ment the pockets 15 and
the fiber [(@g@)s 11 have substantially the same length (in the direction of

insertion), therg ar se ile.n sho in which it is.preferred in
vi ew of ease of etﬁ@ljrﬁg’r?‘f %Léeh%p? REa 8!)@8& - %?ﬁgﬁélngéﬁ%@f%ﬂl “Eéhq Mefer than
the fiber bRywkesflablpsi@ioh Nt the hsbegork eteatcliShyrale DB sHapB@ittingaid cdphblef dfber

| ayers 11. [0082] It is preferred to reinforce.ﬁ@g ggds of the

pocket - f or W&M@ and oYV ik rePRAChib g lAREidRL diuertion of ghaghest A3.yser

pi nch the @ﬁ%ﬁgz@?ﬁ%ﬂ@ sAf €9 Gith th&1BodX 2% HEIhS18E20 1 remiQEE BB oving 34 HRCHI Ng
the nop 10 to the holder 20. In the third enbodi ment, both oppoSite ends of

each two ploegiseding disesiipnsimdbe packets 15, partienlirlyda thy unshpathing disgetion. helheout er

si de of thgoBqpkeihas dablyhelPbytht Rolleedli Ng strength. [0083] Another exanple
of the nmeans for increaSing tthe sheet breaking strength is naking the
pocket -form ng sheets 13 out of heat fusible fibers and fusing the ends of
the sheets_13 into cohesive filmlike end portions. Still another exanple is
bondi ng aH¥8hkr sheet naterial to the end portions of the pocket-formng
sheets 13. 26 WigRcatR!dlits 1PateScub i et ANhE RIAD dﬁ&k@ﬁﬁ%ir@&ﬁ%%@h%‘&”h the

hol der 20 as Erew ously stated, it is é)refer.re to reinforce the periphery
of the slii3Bythe mop 10 can be attached to the holder 20 with the insertion portions 22 inserted

into the respective pockets 15, whichever the hook 23 is on the upper side or the lower

side of the mop 10.

While in the third embodiment the pockets 15 and the fiber layers 11 have
substantially the same length (in the direction of insertion), there are cases, while not
shown, in which it is preferred in view of ease of attachment that the pocket-forming
sheets 13 be longer than the fiber layers 11 so that the pockets 15 may be longer than
the fiber layers 11.

[0082]

It is preferred to reinforce the ends of the pocket-forming sheets 13 by known
reinforcing means so as to help a user pinch the ends and to prevent the pinched ends
from breaking in attaching the mop 10 to the holder 20. In the third embodiment, both
opposite ends of each two pocket-forming sheet 13 are reinforced by folding over the

outer side of the pockets 15 to gain in breaking strength.

[0083]

Another example of the means for increasing the sheet breaking strength is
making the pocket-forming sheets 13 out of heat fusible fibers and fusing the ends of
the sheets 13 into cohesive film-like end portions. Still another example is bonding

another sheet material to the end portions of the pocket-forming sheets 13.
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above-nentioned reinforcing neans. [0084] According to the structure of the
nop 10 of the third enbodi nent, each the inner fiber l|ayers 11P, which are
the closest to the pocket-form ng sheets 13 of all the fiber layers 11, is
joined to the respective pocket-form ng sheet 13 by the central |inear seal
16A continuously extending in the longitudinal direction in the laterally

m ddle portion and by the side seals 16B spacedly aligned in the

| ongi tudinal direction at a position laterally spaced away in both | ateral
directions fromthe central |linear seal 16A. [0085] Therefore, the part of
each of the i nnéWhén belit 1 Ayecs at bR enpagihg nseapoemgagedbde tith thpholkdet 20 as M ng

sheets 13 by .on e.cantinugus central.linear seal 16A.forng. tufts of the
fiber bundl V‘??S%St‘%n%%i de's R‘%ﬁ‘ée‘f h?ck%%@éced?‘?eeé’t"PB ¥ n® ng st‘[te -‘é@% ni ddl e
porti on ofabovdimentigneliGeinfdOidgmebhe ot her part of each of the inner fiber

| ayers 11P which is joined to the pocket-form ng sheet 13 by not only the
continuous central |inear seal 16A but also the discontinuous side seals
16B al so fﬁ{)@ tufts near both |ateral side edges of the nmop 10. [0087] The
outer fi be[ yers 11Q which are bonded to the pocket-form ng sheets 13
only by the resparbidieg eotiei sthintise ofnlig alopl inefithestar enodahan, éahnthe uf t s of

the fiber . bundle,(to outside in the thicknes irection in,the |aterally
m ddl e porPrB%F lagyl'?@%pwa’i@. arF%%S%%&eﬁcﬁﬁ%%mﬁrsgggﬁ%i \?Qrf?‘Fon,

t Iher eI are f&}ep layerl i1t ¥s j@fnr?ﬂitbel?e &@1?30&0@ g@ér!l@'t-fdrﬁﬂx?gf sHeet 1D biNthdiEdnsral ?n@r
plurality o tterns, the tufts for ave different patfer of,

Suppor t 1 ngetiniA spuiRioutly e teding. ﬂﬁe”ﬁe%mtdbnagrd&m@ in oty PHddipi ch t ne
fibers areorifoh bkl 5¢dhé Bideiskhle @Bt spcédg talighéd intheNofsihRkhdl \drectidt Beh | y
supportive way. The mutually supportive formof rajsed fjhers effgct ively
funct i ons RositioRpaterally seaced ey 1 bth laterabilisssdprnire the eradal baggr sl d08n when
or after a load of cleaning is applied. By that effect, the surface tufts
provi de an effective cleaning surface all over the nop. The

[0085]

Therefore, the part of each of the inner fiber layers 11P which is joined to the
pocket-forming sheets 13 by only the continuous central linear seal 16A forms tufts of
the fiber bundle (tow) inside in the thickness direction in the laterally middle portion of
the mop 10.

[0086]
The other part of each of the inner fiber layers 11P which is joined to the
pocket-forming sheet 13 by not only the continuous central linear seal 16A but also the

discontinuous side seals 16B also forms tufts near both lateral side edges of the mop 10.

[0087]

The outer fiber layers 11Q which are bonded to the pocket-forming sheets 13
only by the respective continuous central linear seals 16 also form tufts of the fiber
bundle (tow) outside in the thickness direction in the laterally middle portion of the mop
10.

[0088]
When, as in the present invention, there are a plurality of fiber sealing positions
to form tufts in a plurality of patterns, the tufts formed have different patterns of

supporting the raised state of the fibers to provide a mop head in which the fibers are
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fibers can further be raised and fluffed up in a mutually supportive manner
by air blowing or alike technique so that the entire peripheral surface of
the nop 10 may be fornmed by the tips of the fibers of the tufts as
tllustrated in Fig. 6. In that case, it is preferred that the tips of the
tufts cover all over the surface of the nop 10, hiding the continuous
central linear seals 16A. [0089] In the third enbodi nent, a conbi nation of

t he above-described effects provides a nop the fiber layers 11 of which
exhibit excellent fiber rising capabilities and recovery from conpression
duri ng a chsedimdiffgent atireomorsnid anhéffdetive, mefuhlly cupportiebivey. t Thamuaradlyen
surface of_an L e being. ¢l eane .exhi Rits high cl,eanin er f or mance.
Since the SBRREYE Pty L GBS REHGHY, Rlaforl, 1, FutRl udioBEh et

form ng tdoenpredsion tb aygend didree avdnhehdnadrenfiet a thadexficieaningfis apytiedppByithati s onl y
the fiber layers 11 _that . exist on .surface of .the nmop. Thus, t fiber
bundl e HEFY e AEfisednRe Bds G eBotiudil i Riried alf Bros i e  The

capabi | i tifisers kai fexierecraidedeardd Neffedupdhes niutallyi gippprtiveombmidray) airt o t he
surface of an.object, bei cl eane

d.and therefore superior in apility to
cl ean uneRIAVIG A folike teehmigpgs Et,hetq’i‘é‘r%‘ﬁlﬂhgrqi%#&e ctfd{’%%pé’n Gmey b5t e
obj ects rfgHéd b?%&@gwbﬁihel’fﬂﬁ?ﬂ oMthe thRO]uberited id Figmbodh mdtcad it ige
cl eani ng art%cl (m)% .10 corgl ng to the m |g\l/ent|on will be
descri bed H§ eﬂﬁg that the gps elythe;tuftgaovas aflj quer ¢ of &he mapt Vs hidingpben ¢ he
sanme numer@nfindsus/centril Iearkeal168Nd 10 to 13(c). Unless specifically
descri bed, the description on the third enbodi nent applies to the fourth

one. [0091] The nop 10 of the fourth enbodi nent has only one pocket 15 as
illustrated in Fig. 14. Two pocket-form ng sheets 13A and 13B of the sane
obl ong shaﬁ@@g%]re joined by two discontinuous side seals 16B extending in

the | ongi tudi nalindhe @edic@ibodindfe] 4 miRatioaithealoveldeddribe effelts provideach of

the two di scontinuqus side seals 16B (the zones encircled by broken |ines
in Fig. 14) map fher fiber byer i hfnyghich rexditir exerdlent dibar sigingotapapiitin #ndg at
equal spacgsoyely i dabisiil diRlngd E1I8KTihS Bperdtih SRMNVhIRHIYHvell RBhfRhablenear
seal 16A provided in the nop of the third enbodinent is also provided in the
fourth to an uneven surface of an object being cleaned and exhibits high cleaning performance.
Since the pocket-forming sheets 13 are shorter than the fiber bundles forming

the fiber layers 11 in the lateral direction of the mop, it is only the fiber layers 11 that

exist on the surface of the mop. Thus, the fiber bundles function more effectively to

exhibit enhanced cleaning capabilities. For example, the fiber bundles are highly

conformable to the surface of an object being cleaned and therefore superior in ability to

clean uneven surfaces. Furthermore, the mop is useful to clean delicate objects

requiring special handling.

[0090]

A fourth embodiment of the cleaning article (mop) 10 according to the present
invention will be described by way of Fig. 14, in which like members are identified with
the same numerals as in Figs. 5, 6, and 10 to 13(c). Unless specifically described, the

description on the third embodiment applies to the fourth one.

[0091]
The mop 10 of the fourth embodiment has only one pocket 15 as illustrated in
Fig. 14. Two pocket-forming sheets 13A and 13B of the same oblong shape are joined

by two discontinuous side seals 16B extending in the longitudinal direction to delineate
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enbodi nent to join each of the pocket form ng sheets 13 and the fiber |ayers
11 but not to join the tw facing pocket-form ng sheets 13 together. The
hol der 20 to which the nop of the fourth enbodinent is to be attached may
be either two-forked as illustrated in Fig. 5 or nonforked as in Fig. 9 as
long as its wdth is practically the sane as that of the pocket 15. [0092]
The fourth enbodi nent achi eves the sane effects as in the third enbodi nent.
Additionally, when the insertion portion of the holder 20 is unforked as
illustrated in Fig. 9, the pocket has its rigidity increased by the hol der
20 to exhithé tubulpr podktt lﬁan&oiemﬁtthéitw dﬂscmit'mamhmgidhased}st D6B ddehzaraces

such as cq rQ n I and fur e or pi ng

t ough di rt° o]ﬁae(gfbg ubrr;3 g%neﬁgg i‘5)1(§b 12&1 wg éq’yciﬂé%ﬂ%c rf atﬁ?@‘:’ﬁéi‘ﬁod of
maki ng a gbimanigt equal sz&:eamﬂdtedioﬂgltﬁdmzﬂhﬁrepnmeﬁrhd coneintivBncentral lingww be
embodi mont BN KR PG g (b P o P B S ERHBTER io6lfD PN iFe BotecPurFed t o
In Fig. Je&;boﬁhﬁemtt@pnﬁ eachrwfhh@goca:esmmg maﬁsllmmdshef fiben]sydpasbbutior 32B i s

substanti IL identical with the step fqr making a first continuous form
subassenb %@K’%Wd’ flla%mgPﬂgﬁéfmn%gieggﬂgv%ﬂget%%ow] According to the present

enbodi ment of t Mgherild@ 0 tohﬁhiéﬁﬁhéﬂldpsomedldﬁﬁlﬁi erdbodinh id frebé atthahed ng

steps (1) to a first and a second contl nuous form
subassenmryayle%lt@fé“ﬁog?riﬁm HBF%{ R Figud s meB e&s@éﬁﬁil& siongiends

subst eps QfidfRis ipRitiaf1f, the QM BOthh6r the pédkepiisl second conti nuous form
subassenblies to each ‘other and overlaying a second fiber |ayer and a

fourth fiber layer each formed of a continuous fiber bundle on 29 the first
and second conti nuous form subassenblies, respectively. (3) Step of cutting
the contind formassenbly into individual cleaning articles. (4) Step of

tearing a first BRrdodns esBBEnBANRieRrS thé)Gandeffactdlabin e fd Bb&diteal. €S

along a pair_of tear-off |jnes having been provided on opposite |ateral

si des of tAydditippally, when the insertion portion of the holder 20 is unforked as illustrated in
Fig. 9, the pocket has its rigidity increased by the holder 20 to exhibit improved
maneuverability in cleaning hard-to-reach spaces such as corners of rooms and gaps
between walls and furniture or scraping tough dirt off a surface of an object being

cleaned.

[0093]

The method of making a cleaning article according to the present invention will
now be described taking, for instance, the production of the mop 10 of the fourth
embodiment shown in Fig. 14. Figs. 15(a) through 20(b) will be referred to. In Fig.
19, the step for making a second continuous form subassembly 32B is substantially
identical with the step for making a first continuous form subassembly 32A and is

therefore not shown.

[0094]

According to the present embodiment of the method, the mop 10 is produced
through the following steps (1) to (5):
(D Step of making a first and a second continuous form subassembly.
2) Step of making a continuous form assembly including substeps of mating and
joining the first and second continuous form subassemblies to each other and overlaying

a second fiber layer and a fourth fiber layer each formed of a continuous fiber bundle on
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and second nenbers to renove tear-off portions outboard of the tear-off
tines while leaving a mddle portion between the paired tear-off lines. (5)
Step of splitting the fiber layers of the individual cleaning articles to
fluff the fiber layers randomy in three dinmensions. [0095] (1) Step of
making a first and a second continuous form subassenbly In what foll ows,
reference is nmade only to a first continuous form subassenbly 32A. A second
continuous form subassenbly 32B is prepared in the sanme nmanner as for the
first one. In step (1), a first fiber layer 11A formed of a continuous fiber
bundl e i s thefiest had second eorftinnes fopmisebassemilidsorespagtivélya cont i nuous nonwoven

fabric we jind fété&ggﬁcu&t}gtﬁé Q?J%Mmbﬂg o -atsge%l%:{ntg ?r(%}@%%ﬁé&%@%%&e% | near

seal s 16A fT0 make 1 TSt® conti nuous orm subasse relrnarter
si nply ref(d)red Step abtearfing s firss 1and sissendrid/medie) ofathe individsal deadng artielegs.

15(a) to o A ual | arried out  before ) in
wni oh o sdhai P ot bt Ahying peg Brovaci3i sty Rt MuhE kg

overl ai d amd sepaidnedmbersntakemave ocuriofilipasioho bmbaasestolhy t8at-(fhdihes naileer
referred tlo as "asi(ﬁrrblﬁ)ﬁ. 4") . %00961] dI n stf@[i) e%1), a first nmenber 31A
formed of §*'O¥hE PHAHE ROHKGA RS FASRAEd e ot F g £ r om a stock rol | as
ilTustratgd)in Ftep ofléplithise thiel fitket ljeadof the FhdisidudiSdlegnignattitlet B9 flufft the web i s
f ol ded bac a:lonl% bot h le%gﬁ t(gereof (at both | ongitudinal ends of the

i ndi vi dual99 r8f rFé’Hi?é‘?y §© UME 518hed to itself, and then perforated to
formtear-off |ines 41 across the whole width of the web (extending the

whol e I ength of the individual first nmenber 31A) at intervals in the
machi ne di[oees)i on. The first menber 31A is thus sectioned into mddle

portions 4 et ween. ever air of tear-off lines 41 and outer tear-off
orti one 43) SERAECRKREr TRttt B  BR PO B b 45 vi & each
tear-off |ine 4k whsfdllowgsicfatad is habe 98ly tda(fakt cohfifiijus forml sdshssemBlir st
fiber Iayﬁ,{62 11A forned of a gonti uous Eigfé.bundle i.s fed on the outer
side of th4Fi rd FCRBRGERITPPRS JoTp SubesRembly; 2B AL Preprehyn dntameBaRneg &t r al

| i near sedabpthbGhstigheObtain a first subassenbly 32A. The continuous central

| i near seals 16A are provided across the ol idth of the first
In step ?1), a first 1%er ?ayer ITA %%hrme ovfMa cont?nuous fiber bundle is

overlaid on a first member 31A formed of a continuous nonwoven fabric web and fixed
thereto by intermittently forming continuous linear seals 16A to make a first continuous
form subassembly 32A (hereinafter simply referred to as “first subassembly 32A”) as
illustrated in Figs. 15(a) to 16(b) and 19. Step (1) is usually carried out before step (2)
in which a second fiber layer 11B formed of a continuous fiber bundle is overlaid and
joined to make a continuous form assembly 34 (hereinafter referred to as “assembly
34”).

[0096]

In step (1), a first member 31A formed of a continuous nonwoven fabric web is
fed from a stock roll as illustrated in Fig. 19. As illustrated in Figs. 15(a) and 15(b),
the web is folded back along both edges thereof (at both longitudinal ends of the
individual first member 31A) and joined to itself, and then perforated to form tear-off
lines 41 across the whole width of the web (extending the whole length of the individual
first member 31A) at intervals in the machine direction. The first member 31A is thus
sectioned into middle portions 42 between every pair of tear-off lines 41 and outer
tear-off portions 43 connected to outboard of every middle portion 42 via each tear-off
line 41. As illustrated in Figs. 16(a), 16(b), and 19, a first fiber layer 11A formed of a

continuous fiber bundle is fed on the outer side of the first member 31A and joined
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subassenbly 32A at intervals in the machine direction. [0097] In that way,
perforation lines (tear-off lines) 41 are forned in the first nenber 3IA
prior to overlaying the first fiber layer 11A to help tear the first nenber
31A without damaging the fiber layer 11 in step (4) in which a first nmenber
31 Ais cut along a pair of tear-off lines 41 to renove the tear-off
portions 43 outboard of the tear-off lines 41 while |leaving the mddle
portion 42 between the pair of tear-off lines 41. [0098] (2) Step of making
an assenbly including substeps of mating and joining the first and second
subasse nbl %@Gto\/\b}t epnsinuensoentsal larear scady 1%‘& tmgbtamsaeﬁtsh gubiassembly 394r dhd a

fourth Glin cﬁweﬁg@%efaprs@a@ 185 y%mlaéwqa%g gﬂ%eevh&w}dﬁa Of thd firdt! 1 St

and secon asse respective ilTustrated 1n Figs
17(a) to 199baStSheb1fy|3r2§tat$mtb!a’9§ewﬂlwnm%ctctlh@ second subassenbly 32B are
mated and joined with each other. A second fiber layer 11B and a fourth
fiber layer 11D are then overlaid on the first subassenbly 32A and the
second sub[@ gﬂnbl y 32B, respectively, to obtain a assenbly 34. [0099] In
step (2), as Illustrated in Figs. 17(a), 17(b), and 19, the first
subassenbl y 32Ana1m1| Vtah(epgélmtm Budsdeeafiilineg28 are dosegsainahe Figst fuguber

S“perposedsl,‘)\”pﬁéxc Fa ng?fid JsP‘f'B Ldla Q01 AGh MY, Yok RO QURHRLS! SEaSERl S
stru ee3 ? form e di scon

16B to obtain ous nuous 'si de
seal s 16B \e»thcamdamagngderfﬂmt jﬁyactbwwmél) fin whichfa fiorst memper 31 A fsAuaaldng he

third flberpqlragﬁ ébr]fﬁ[ir%gqllafg?ergé thg?%ﬁh ?&e”’%'o%ttrgg{c} hﬁtgg?qatr ?ﬁmgpef erred

direction.? 0 secure the Tl

t hat the ddtwhibe lebwngthetrmedlediostian4d2 MWBmﬁneqbelr&éadasoﬁHBebélspaced farther
apart in the machine direction in the wvicinity of the inlets of the pockets
15. [0100] As illustrated in Figs. 18(a), 18(b), and 19, the second fi ber

| ayer 118@2 d 31 of a continuous fiber bundle is overlaid on the first
subassenbl and fixed by the continuous central |inear seals 16A, and

t he fourth?2j Smproﬂmglémg 4l Bssembby excluding zmbsﬂepeof Bmtingldnd; uhaing ehd hiyst 388 and

fixed by tsrtlagondo sutblas%gr%gﬁes wﬂﬁ reglclh (l)thgre:?nrd ove%aylng a seconcf3 fiber layer and a fourth
fiber layer each formed of a continuous fiber bundle on the first and second
subassembly, respectively.
In step (2), as illustrated in Figs. 17(a) to 19, the first subassembly 32A and the
second subassembly 32B are mated and joined with each other. A second fiber layer
11B and a fourth fiber layer 11D are then overlaid on the first subassembly 32A and the

second subassembly 32B, respectively, to obtain a assembly 34.

[0099]

In step (2), as illustrated in Figs. 17(a), 17(b), and 19, the first subassembly
32A and the second subassembly 32B are separately fed, superposed on each other, and
joined together by discontinuous side seals 16B to obtain a structure 33 of continuous
form. The discontinuous side seals 16B extend transversely across the first fiber layer
11A and the third fiber layer 11C and are provided at intervals in the machine direction.
In order to secure the inlets of the pockets 15, it is preferred that the dot joints of the
discontinuous side seals 16B be spaced farther apart in the machine direction in the

vicinity of the inlets of the pockets 15.

[0100]
As illustrated in Figs. 18(a), 18(b), and 19, the second fiber layer 11B formed
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fixing operations are conducted unrel easably by known joi ni ng nmeans, such as
heat sealing or ultrasonic sealing. The fixing nmay be partial joining by a
| arge nunber of dot joints, lattice pattern joints, spiral pattern joints,
etc. The fixing may al so be achieved by adhesion with a hot nelt adhesive.
There is thus obtained an assenbly 34 having the four continuous formfiber
| ayers, the first fiber layer I 1A third fiber layer 11C, second fi ber

| ayer 11B, and fourth fiber layer 11D, fixed at intervals in the nmachine
direction. [0101] (3) Step of cutting the continuous formassenbly into

i ndi vi dualofcl esmtinnepsaiiber duedlelin overtgpd 08 )the fitse setpseemiiily 334 il fodttyntheus

| ength is i nj l. n Fig.
19. The nd%%%?&R%ngQ M%%§§%%§?§§1% ﬂwqéﬁhﬁn nﬁgﬁgzlb %ggﬁﬁﬁg%ﬁﬂplcle
[0102] (Lb):ccﬁtde@baisembéy B2 aad ffixedtbyathe @nsemmlsd:eneaﬂbmneaofsealtIEIGAndﬂ\hedual

I i f. th f ot ff 1
por t1ons_ aitiseprfr e capdd) poRicas @l rorLiirhE PR RS BB i on
bet ween t healirgpor uﬂirhsdniimmllng n Fhefixind)mayabe phrtiabioimihg dyianlafgegrumbles (of)
18(b), 20( he .second qgg?gr 31B

2 first. er 3.1A and
are torn & 6&&1%43‘8 WE‘E@Vlf’ft%r%?éfar%g??mdf’mt%eﬁ?-- 'hfe fiXMgs may Enove
tﬂe teg(r]I | adchieped by @dﬂ&s%»a vaith bﬁ@ﬁ’rﬂelﬂﬁdﬁe@ﬁrfet eTherofid th|uF oBRintd aaradsenﬂﬂ»y eht ai n
the m ortion 42 betwee of .t In 4 anlng
article t%??‘g ctoﬂﬂguodlﬁt gt‘igr Pf%’s’rﬁhaga%t fg%ﬁ’tl‘?yc?ﬁ?i‘} Ehéﬁ‘ﬁ' Y ¥ enoval
of the tearlfpfsfecormoﬁbérorb?eﬂiiIBOEﬁ@S'@&ﬂﬂiﬁbteﬂ liyjee 1RO kptedf & MtérgalsHREME 13.
The space between the facing pocket-formng sheets 13A and 13B is the

pocket 15.mpqrexjireciey. Step of splitting the fiber | ayers of the individual

cleaning articles to fluff the fiber layers randomy in three di nensions

Step (5) is the final step of the method. In step (5) the fiber layers 11 of

the 32 clgwl]ng article 10 (i.e., with the mddle portion 42 left between
s 41 after tearing off he te portions 43) are

the tear- n
splitted aﬁf%&S P &f PUHDB {AaOBRYRYS PP ps5emp Ydmoore&éflcﬁ%[)dm%@taﬁm| e
peri pheral surf g6tepf(3)MhcCdysfiblgBUesTeRgntidos tdngt isREt @to fidi&dual cleaning
articles 35 as illustrated in Fig. 19. The numerical reference 35 indicates an unfinished

cleaning article.

[0102]

(4) Step of tearing a first and a second member of the individual cleaning articles along
the pair of tear-off lines to remove tear-off portions outboard of the tear-off lines while
leaving the middle portion between the tear-off lines.

In step (4), as illustrated in Figs. 18(a), 18(b), 20(a), and 20(b), the first
member 31A and the second member 31B are torn along the previously formed pair of
tear-off lines 41 to remove the tear-off portions 43 outboard of the tear-off lines 41 and
to obtain the middle portion 42 between the pair of tear-off lines 41. A cleaning article
(mop) 10 is thus obtained. The middle portion 42 left after removal of the tear-off
portions 43 corresponds to the pocket-forming sheets 13. The space between the

facing pocket-forming sheets 13A and 13B is the pocket 15.

[0103]
(5) Step of splitting the fiber layers of the individual cleaning articles to fluff the fiber
layers randomly in three dimensions

Step (5) is the final step of the method. In step (5) the fiber layers 11 of the
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tufts so that the continuous central |inear seals 16A are hidden. The nop 10
can be thus produced in an efficient manner. [0104] The production nethod
according to the present enbodi nent preferably further includes the
following step (6). (6) Step of reinforcing the mddle portion 42 of the
Tirst nmenber 31A and/or the second nenber 31B at least in the vicinity of
the tear-off lines 41. Step (6) is carried out before form ng continuous
central linear seals 16A in the first subassenbly 32A and the second
subassenbly 32B at intervals and before, during or after formng the

t ear-of f |dlemmsngddrticle t(h6.ef,i wgh tmmakﬁepbﬁgonwmmhbmhm gecteadoff dimbaidsenbl y

32B at int |f i.le_ st can, be .perforne

bef ore, dua&{exgé%irngl\@?g}rlé? 1y gu srttlgp o}%] eﬁa lr%fe@ténr@ Pi} ?%?’Xitﬂﬁwfr}‘gea’fggr-off
l'i nes 41, prbv1ds Iammﬂpleafhedrdmdae p:&-tpheml t;xhﬁcelmlﬁsxtln%q:h i@fcoire*rwwiﬂltthenpsi of filtsrm ng

t he conti gfgigal tilonear SEF ) 16l g§b he conti nuous central

| i near sea Si% °fBp W&’“E%‘f‘%’iﬁ g?aéﬁeas( ar[e é‘ar-off lines 41 woul d be
hi dden by the fiTigtmép b@can Baus ploAuesddn bheffidiédt thadnnber | ayer 11 C. [0105]
In step (6) either one of or both of the first nenber 31A and the second
menber 31B can be reinforced. At |east a part of every mddle portion 42

near the ?ﬁ@ off lines can be reinforced. The reinforced part is
pr ef er abl y{ro oard with respect to every pair of the tear-off |ines 41.

More preferably, Tmmbduo&ohmalﬂ)maoﬂdmgqame priesent emdodinieRe préfdrately Glirthe@ach of
t he paired tleg R Eﬂii ines 41 s reinforced. [0106] The reinforcenent of the
first mendBFUSEsAng Ot“ﬂléggtgg d nenber 31 B can be carried out by, for

exampl e, f@5t smg d@aélhfo@ém e thiddsd pcﬂﬂﬁ'n 3260tHE fireienber I Vardl/6rohe sédoad
filmlike por or ars) esi ve, ?luch as a hot nelt adhesive, to

part of tH8°R ?rsgt at bﬁgch’é tegreff 88%Hg into a cohesive filmlike

portion or the aife %Y@carﬁ@d auﬂnjelf&atfmﬁngremﬁmdﬁﬁ@enw Bhdah §al OTEA ff ther both
of the first nmenber 31 A and the second B. Inthe latter case, the

r ei nf or cedifshsubasssmbih 224 gad thengsepnd %HbéSSﬁF@bé%%%aymt%#aéa befosnhriggher .

or after forming the tear-off lines 41 in the first subassembly 32A and the second
subassembly 32B at intervals. More specifically, while step (6) can be performed
before, during or after the substep of intermittently forming the tear-off lines 41, it
should be done before the substep of intermittently forming the continuous central
linear seals 16A. Should the continuous central linear seals 16A be formed before step
(6), the tear-off lines 41 would be hidden by the first fiber layer 11A and the third fiber
layer 11C.

[0105]

In step (6) either one of or both of the first member 31A and the second
member 31B can be reinforced. At least a part of every middle portion 42 near the
tear-off lines can be reinforced. The reinforced part is preferably inboard with respect
to every pair of the tear-off lines 41. More preferably, a part 3 to 20 mm inboard from,

and inclusive of, each of the paired tear-off lines 41 is reinforced.

[0106]

The reinforcement of the first member 31A and the second member 31B can be
carried out by, for example, fusing part of the first and second members into a cohesive
film-like portion or applying an adhesive, such as a hot melt adhesive, to part of the first

and second members. The fusing into a cohesive film-like portion or the adhesive
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[0107] The nop produced by the nethod including step (6) has an increased
dust scraping force along the |ateral edges of the pocket-form ng sheets 13
because the mddle portion 42 of the first nmenber 31A and/or the second
menber 31B has been reinforced in the vicinity of the tear-off |ines 41.
10108] The nop according to the present invention is not limted to the
foregoing enbodinents, and various changes and nodifications can be added
thereto without departing fromthe spirit and scope of the invention. The
nunber of the fiber layers 11 may be one (i.e., only the first fiber |ayer)
or nore tapphication may bepdariedo citherrina@f shbesh of the filsempmbiict 1 Al sndvthy stenfior ned
by foldin L Ngl ~form i 0

pr edet er mglﬁl%aﬁ%g'giB?i gﬁ?’%el%tt%rt{?g@ r Qf\?\cblr%ggg}c? %gaﬂﬁ%{): g E‘%“‘%ﬁ‘s’ e%eﬁgﬁ%?%éw9of

si ngl e poclered oreachgtleheet 13 i nter posed between upper and | ower fiber

| ayers 11 by making joints delineating both |ateral sides of the pocket 15.
[0109] The | ongitudinal positions of dot joints 18 naking up the

di scont i nul?lllé?si de seals 16B do not need to be synmetrical about the

| ongi tudi nal centerline. In the case of asymmetrical configuration, the
first fiber |ay€eFhelmopArethmed tantitechmethpdtinadndingfstepufd)shdasnan mcveased dadt
cross-sectjonal view.as i}l rat incHg. 21, in.which it,is joined at two
positions é-cr H"i.l%g \(f;%rg i‘?lir?)ﬁ1 uélegégr?fa?aﬁ%%ﬁ ﬁgéfr'qugéﬁe’t'{ l%%cfﬁﬁ% lai%e eitf‘la;l ous

si de seal rhaHle potibnj42i oft tht Fjrstomembeh @l A andfer olie tdvend e@dmtiens A 1Bhkas been

di sconti nugus. si de (?‘eal .1t68%fgﬁé/ be tff 1§ rre% on only one outboard side of the
cont i nuous EERFAIR P AELPHY YFARO ([i)‘ﬁisl ]] The nop 10 nay have nore than two
pockets 15 as long as insertion portions 34 22 of a holder 20 are
insertable therein. The formof the holder 20 is not restricted. [0111] The
pocket - f or[il08] sheets 13A and 13B maybe superposed on each other and | oined

L oget her with theld o8NS ddl R 1 SeseiP S%ntiss it ot BhliRh %Y the thiedSing?2(?)
embodiments, and various changes and modifications can be added thereto without
departing from the spirit and scope of the invention.

The number of the fiber layers 11 may be one (i.e., only the first fiber layer) or
more than two per pocket-forming sheet 13.

The pocket 15 may be formed by folding a single pocket-forming sheet 13 into
two and bonded at a predetermined position. In other words, the pocket 15 may be
formed of a single pocket-forming sheet 13 interposed between upper and lower fiber

layers 11 by making joints delineating both lateral sides of the pocket 15.

[0109]

The longitudinal positions of dot joints 18 making up the discontinuous side
seals 16B do not need to be symmetrical about the longitudinal centerline. In the case
of asymmetrical configuration, the first fiber layer 11 A shows another pattern of tufts in
a vertical cross-sectional view as illustrated in Fig. 21, in which it is joined at two
positions — the continuous central linear seal 16A and the discontinuous side seal 16B
(dot joint 18) on either side of the seal 16A

The discontinuous side seal 16B may be formed on only one outboard side of

the continuous central linear seal 16A.

[0110]

The mop 10 may have more than two pockets 15 as long as insertion portions
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22(b). [0112] The nethod of fluffing a cleaning article and the nethod of
producing a cleaning article according to the present invention are not
limted to the foregoing enbodinments, and various changes and nodifications
tan be added thereto without departing fromthe spirit and scope thereof.
For exanple, the nethod of producing a cleaning article according to the
present invention is applicable to the production of a cleaning article
having two pockets 15 as in the third enbodi nent of the cleaning article
and the production of a cleaning article having nore than two pockets 15 as
wel | . | ndu off aaholdgy 20 agerisiserntabje thetein. 3] Thherm of drd heddear20iig het reggdoiedi ng to t he
present invention is superior in cleaning perfornmance because the fiber

| ayers thereof exhibit high rising and fluffing capabilities and recovery
from conprgggijon, the cleaning article is highly conformable to an uneven
surface of an object being cleaned and is entirely covered with the fiber

ti ps contri but oble pasket-foaninggheaml d8\iad 13Brmaxbesuriempsed on each dthercdde| oped

wi th due i i fRL: g i i : | eani ng
W th bot h PR EaR Bl e I5RinSnEP RETLARRR AP EnCFREIE, 9268 8
[0114] Accd¥b).ng to the fluffing nethod of the present invention, the fiber
| ayers of a cleaning article can be fluffed up efficiently. According to

t he production nethod of the present invention, a cleaning article can be
pr oduced (ﬁiffently. 35 CLAIMS 1. Acleaning article having a flat tubular
pocket and attachable to a holder by inserting the holder into the pocket,
t he pocket bei nglfeomethwdbof ffloffmighg gemimg aftwleriang thtanttbod af iprgdusdngh aot her ,

i a0yl SOTRAE 508 69 806 W el el o
pocket - f or embaylimbatet and xamous changes and modifications can be added thereto without
departing from the spirit and scope thereof.
For example, the method of producing a cleaning article according to the
present invention is applicable to the production of a cleaning article having two
pockets 15 as in the third embodiment of the cleaning article and the production of a

cleaning article having more than two pockets 15 as well.

Industrial Applicability
[0113]

The cleaning article according to the present invention is superior in cleaning
performance because the fiber layers thereof exhibit high rising and fluffing capabilities
and recovery from compression, the cleaning article is highly conformable to an uneven
surface of an object being cleaned and is entirely covered with the fiber tips
contributory to cleaning. Moreover, the cleaning article is developed with due
consideration for user’s convenience and is capable of cleaning with both the upper and

lower sides thereof in cleaning tight spaces.

[0114]

According to the fluffing method of the present invention, the fiber layers of a
cleaning article can be fluffed up efficiently.

According to the production method of the present invention, a cleaning article

can be produced efficiently.
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fiber layers closest of all the fiber layers to the pocket-form ng sheets
{hereinafter "first fiber layers") are joined to the respective
pocket-form ng sheets by a continuous central |inear seal continuously
extending in the longitudinal directionin a laterally mddle portion and a
di sconti nuous side seal discontinuously extending in the |ongitudinal
direction at a position laterally spaced away in at | east one of the | ateral
directions fromthe central continuous linear seal. 2. The cleaning article
according to claim1l1, wherein the pocket-form ng sheets have a snaller

wi dt h t harCkABMBi ber | ayers each formed of the fiber bundle in the |ateral
direction of the cleaning article, and the pocket is fornmed by joining the
two pocket-form ng sheets interposed between the upper and | ower fiber

layers sucp thaty tcﬁ%nirng%‘!iélk 'PﬁggﬂngLé;ga Ql%ﬁiaf‘?ogfég Rind iahgélﬁa'gle &l d63]def bkge

pocket. 3. The cleaning artic rding t im wherein t
pocket hasingertiegdefholdstinde the@oeket] ar ger than the fiber layers in the

direction of in i ' sket I 2 i i ording to
clai m 1 or 2, widk B bahE i BY 5 Eine opkd B E SRASIBInE alPodEE LD 1Y G
| ower sides of ttheclsamkegartictnqmpesing didedst ona fibérdayer faryead ofanfibea bsrdlond
fiber |aye i 3 irst. fli e 0 fiber
| ayers bei%ng&?%%gglgq#gg{aﬁg I?‘ggﬁg‘é%e{si%géﬁépé)og&gtdt?g% ?éc%éégoﬁfgﬁel{@h%%%’l ag’gby t he
conti nuous cent rfdier | lapaarcleseal of nalt ttbe | fateer la¢ry toi dtl @oplatiforaming Sshedts et hod

of fluffi a. cl.eant n rticlesconprising, the steps of  providi cl eanin
article hagpayeaee BpeaRl o) SRR PG ARaRoPhoRe B RipE i Rlar T i ng”
t he hol dercontihwoushengalciketr seahdommupnslgier@ndingiibehe lomgaudihalr disdtion imaf i ber
36 bundl e joined tg.each of the.upper and.]ower.sides of th cket by a
cont § nuous St s piilar snd A BReRS Side PR diSief Rl PReting B8l na

di recti on longieudiradl @lirettion a6 £gbsitior titdraldy spardd aplai tih iaddeabhend oPee lh@ystr s each
formed of f.he.fiber %Jrgdle to fluff the fiber layers randomy in three

di mensi ons 1qu{1%nsaiﬁor3| cepiral fonHpvousdinedissple hi di ng the continuous central

|l i near seals. 6. A method of producing a cleaning article including the

steps of. preparing a first continuous form subassenbly conprising a first
menber of 2. The cleaning article according to claim 1, wherein the pocket-forming sheets

have a smaller width than the fiber layers each formed of the fiber bundle in the lateral
direction of the cleaning article, and

the pocket is formed by joining the two pocket-forming sheets interposed
between the upper and lower fiber layers such that the resulting joints define both lateral

sides of the pocket.

3. The cleaning article according to claim 1 or 2, wherein the pocket has a length

equal to or larger than the fiber layers in the direction of insertion into the pocket.

4. The cleaning article according to claim 1 or 2, wherein the at least one fiber
layer on each of the upper and lower sides of the pocket comprises the first fiber layer
and a second fiber layer on the outer side of the first fiber layer,

the second fiber layers being joined to the respective pocket-forming sheets

only by the continuous central linear seal in the laterally middle portion.

5. A method of fluffing a cleaning article comprising the steps of
providing a cleaning article having a flat tubular pocket, attachable to a holder

by inserting the holder into the pocket, and comprising a fiber layer formed of a fiber
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continuous formand a first fiber |layer forned of a continuous fiber bundle
fixedly overlaid on the outer side of the first nenber, the first nenber
havi ng both side edges thereof folded over and fixed to itself, and a
second conti nuous form subassenbly conprising a second nenber of continuous
formand a third fiber layer formed of a continuous fiber bundle fixedly
overlaid on the outer side of the second nenber, the second nenber having
bot h side edges thereof folded over and fixed to itself, mating and j oi ning
the first and second continuous form subassenblies wth each other and
over | ayi ngbundéemored tb ichdr of thy eppeaadd dowersides of iHegqrockatybyra eatinubdworeeattalof a
conti nuous,.f | ber b AIS secon onti nuous . for .
subassenbl lluféésa? %earleés%)g’ g%:’ (I)u\(% g’l %/%}g?%h%ﬁé etﬁé;q%n(gg?l&r? glo glsre‘%lgp mas %aet%ﬂ]gf ,mlg ﬁ{f
cutting thportomtnduous form assenbly into individual cleaning articles,

wherein the first ,and second nenber,s. eac ns4, st, of..m I ti ons each

et ohed: bet wowitE B FBRSaPET RS ARRT oL AR R nila o iuef R tier PR

connect i ngrandomBy &y thred dicleasipos intoranvilmostachindficdl vhape bidigy thel ¢omtiduoushe

met hod conFrisL.%gégegfteps of formng pairs of the tear-off |ines extending
e

transvers iptr& ch of the first and second nenbers at intervals,
formng continuous central linear seals in the first and second conti nuous

form subassenblies at intervals, the continuous central |inear seals
ext endi ng 6.r ansvAmssthod ofgrodiging helediing hrticleiacludiay elie aewd dfhe third fi ber
| ayer, form ng discontinuous sj.de seals ip the first and second continuous
form subassenbl PIEBATH}E ?Lrtll‘f r‘i?&‘lg?ouﬁ Q%isgg?fﬁ?’}“w&’o‘i?énpﬂsa’é %&ﬁtsm"e‘i?g‘gn i ng

t ransver setohtiaao@s formt il & ifirst fibérbRed Aymed dTch thRinubid dibki bedlé dxedly

tearing off the tear-off rtions fromthe first and secon hers al ong
the |t aar - BYFTad (B gratireot e Tt GRFTED Dol (150 TeSIRRG KGNS RSBt W Sa8Ter y
pai r of thhete@Bfoldbdl over ahd TB&d taNgkeHPlahd ta f@ohdRohtimifus | forersabiethblyf I Up
the fiber |ayers rando in th di mensions 7. The t hod of prO(t;luci ng a

m.y ree
cl eani ng aF‘f’PE‘FSéngaééS?Qﬂ‘FirfBe‘PBerc‘i’fg?%“G}‘o‘ﬁJ nd 2 thipst fiserigyehioraed of 3
r ei nf or ci ngoRRaBuOfibdrindledihk &P 8védAad 9nahe biRr kideSf tHBRB&nd member, the

second member having both side edges thereof folded over and fixed to itself,

mating and joining the first and second continuous form subassemblies with
each other and overlaying a second fiber layer and a fourth fiber layer each formed of a
continuous fiber bundle on the first and second continuous form subassemblies,
respectively, to make a continuous form assembly, and

cutting the continuous form assembly into individual cleaning articles,

wherein the first and second members each consist of middle portions each
sandwiched between a pair of tear-off lines and tear-off portions each connecting to
every middle portion via each of the tear-off lines,

the method comprising the steps of:

forming pairs of the tear-off lines extending transversely across each of the first
and second members at intervals,

forming continuous central linear seals in the first and second continuous form
subassemblies at intervals, the continuous central linear seals extending transversely
across the first fiber layer and the third fiber layer,

forming discontinuous side seals in the first and second continuous form
subassemblies at intervals, the discontinuous side seals extending transversely across
the first fiber layer and the third fiber layer,

tearing off the tear-off portions from the first and second members along the

tear-off lines to leave the middle portion sandwiched between every pair of the tear-off
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and/ or the second nenber at least in the vicinity of the tear-off |ines

before the step of formng continuous central linear seals in the first and
second conti nuous form subassenblies at intervals and before, during or
after the step of formng the tear-off lines in the first and second

conti nuous form subassenblies at intervals. 38

lines, and

splitting the fiber layers to fluff up the fiber layers randomly in three

dimensions

7. The method of producing a cleaning article according to claim 6, further
comprising the step of reinforcing each of the middle portions of the first member
and/or the second member at least in the vicinity of the tear-off lines before the step of
forming continuous central linear seals in the first and second continuous form
subassemblies at intervals and before, during or after the step of forming the tear-off

lines in the first and second continuous form subassemblies at intervals.
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