28 April. 2005 -1 SHEET PACKAGE BACKGROUND OF THE | NVENTION Field of the

I nvention 5 The present invention relates to a sheet. package housing a
sheet stack in which a plurality of sheets are stacked, received &%%hL
package contai ner having a di spensing opening. Description of the ePﬂpgﬁs
Art 10 Sonme of sheets for hand cleaning, baby wipes or sheets for cleaning
toilet, kitchen and so forth are provided as wet type sheet. Such wet type
sheets are sealingly received within a package container, such as a hard
packagi ng vessel and a bag forned ofHEEBaBREKABY sheet in order to

mai ntain wet condition. 15 The package container is fornmed with a

di spensing opening so as to permt sequential dispensing of the sheets. On
the other hand, this kind of sheets are so conbined as to link vertically

adj acent sheepacwcRbugacbrotrher ingentthaty next sheet is drawn together with
t he uppernost sheet to project the upper portion 20 thereof through the

di spensi ng opeRiAg WieRnhkhe uRReLsARSt sheet is pulled out. Such type of
t he sheet package Is typicaPIy called as pop-up type. Prior art of a sheet

e e 3o B YRR end I AR B YBEatbL '] S PARKaYe Rousing
a sheet stack in which a plurality of sheets are stacked,
received within a package container having a dispensing
opening.

Description of the Related Art

10 Some of sheets for hand cleaning, baby wipes or sheets
for cleaning toilet, kitchen and so forth are provided as wet
type sheet. Suchwet type sheets are sealingly received within
a package container, such as a hard packaging vessel and a bag
formed of a packaging sheet in order to maintain wet condition.

15 The package container is formed with a dispensing opening so
as to permit sequential dispensing of the sheets. On the other
hand, this kind of sheets are so combined as to link vertically
adjacent sheets with each other, so that next sheet is drawn
together with the uppermost sheet to project the upper portion

20 thereof through the dispensing opening when the uppermost sheet
is pulled out.

Such type of the sheet package is typically called as
pop-up type. Prior art of a shéet stack of the wet type sheet
as pop-up type will be discussed with reference to Figs. 6 and

25 7.



28 April, 2005 -2- The sheet stack shown in Fig. 6 is fornmed by stacking a
plurality of folded sheets 80 conbined with each other. Each sheet 80 is
folded in a folding line 81 to forman upper piece 82 and a | ower fieqe
83. The odd nunber order sheets 80 and 5 the even nunber order she&t &PEH2005
are conbi ned symetrically with each othes. Between the upper piece 82 and
the | ower piece 83 of the upper sheet (or the overlying sheet), the upper
piece 82 of the |ower sheet (or the underlying sheet) is disposed. An
over | appi ng wi dt h b&hRe&heehestadkr shPeBeiB3Fadg. t helisphernad ihestaclhing he
upper piece 82 of the | ower sheet are set in an extent of 30 nm for

exanpl e. The lopkurapl ttce of3fahded shagiEe8( (pindcm«Pwiath ¢ainedhby .a Badtler
screen. The sheet stack is housed within a package container 100, such as

a hard packagishgeteseels folprekag AdrdRdiwf 1tk Bikee £difm RMOVpged piédea
di spensi ng openi ng 100a. Pinching the upper piece 82 of the upper sheet

with fingers gndapul hi NgwBHIpibEe SRR 'Itlfy.%ﬂglgg}ht < SPgBs Qﬁe89§P§?ﬁae&c90a’

the |l ower sheet is drawn at the upper piece e lower pirece o

e e ees 1 o Byeliifinidy GRAS) AERLE 06 UG LIGRLPALY Gl 108 12 PRLR ! "0

20 opening 10 Jorning between the upper “Shee ower
e vat o oo Se Se RS hA S EPUAL LN MAREE sRh SO LNS LOvEL oo
fromthe dispg@skg gpegLn éggatgo facilitate dispensin% gf thg next
sheet . PP {or the overlying sheet), the upper piece
82 of the lower sheet (or the underlying sheet) is disposed.
An overlapping width between the lower piece 83 of the upper
10 sheet and the upper piece 82 of the lower sheet are set in an
extent of 30 mm, for example. The lower piece 83 and the upper
piece 82 are joined by a water screen.
The sheet stack is housed within a package container 100,
such as a hard packaging vessel, a packaging bag or the like,
15 provided with a dispensing opening 100a. Pinching the upper
piece 82 of the upper sheet with fingers and pulling out the
S same through the dispensing opening 100a, the lower sheet is
drawn at the upper piece by the lower piece of the upper sheet.
Then, due to resistance at the edge portion of the dispensing
20 opening 100a, joining between the upper sheet and the lower
sheet by the water screen is broken to separate the upper sheet
and the lower sheet. As a result, the upper piece 82 of the
lower sheet is projected from the dispensing opening 100a to

facilitate dispensing of the next sheet.

25 - Each sheet 90 in the sheet stack shown in Fig. 7 is folded



25 « Each sheet 90 in the sheet stack shown in Fig. 7 is folded 28 Apri

2005 -3- in such a manner that an upper piece 91 is placed at upper side
of an internediate piece 93 and a | ower piece 92 is placed at |ower sid

i de
of the intermediate piece 93. Thus, the sheet 90 is folded into <8April2005

substantially Z-shape. 5 In the sheet stag%h_the upper piece 91 of the
| ower sheet
pi ece 92 of the upper sheet. Wien the upper piece 91 of the upper sheet
drawn out t hr oyl uchea diannes thgtopenipneripdacedil tiseppackdge: appieai side
100, the upper piece 91 of the |ower 10 sheet is trained (or dragged)

t oget her wit h'dfhan dnterpeddatedpiotetI® amper 16heetpiecdbadrianpiackd at
t hrough the di spensing opening 100a to project therefrom However, in the

sheet stacks slhawy igidd OF tBeaffdtérmbAfatbOpficshep! gl aWReOLheb® 590
project fromthe dispensing opening 15 100a when the upper sheet is

di spensed thrcﬁ.‘éﬁ"f&lﬁfe@ﬁﬂ%‘%dl%%?l@f%%:ha Qr separating the |ower

sheet fromthe upper sheet as tralne
pi ece 82

t he upper

I s di sposed between the interrmedi ate piece 93 and the | ower

resi stance force is exerted on

i's

neet. A e . . Son |
of the shedt stack s O%Sf&%ﬂ%%t@%ﬂ&ttﬁ%glp&'%gsfﬁgﬁg;,1%%2{1% ]1%’8‘9%5%&?1%@86

force is exerted on the r pie 91 projectin t hrough the di spensi ng
openi ng 100a i éﬁf@’%e‘#ﬁg‘s—é’%& %&Ptmaﬂ: Pilﬁ.ce7.g3Tﬁ81jeFBPe:,L°Wﬁrt he

case where strength of each sheet is
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piece 92 of the upper sheet. When the upper piece 91 of the
upper sheet is drawn out thrpugh the dispensing opening 100a
of the package container 100, the upper piece 91 of the lower
sheet is trained (or dragged) together with the lower piece
92 of the upper sheet to be drawn out through the dispensing
opening 100a to project therefrom.

However, in the sheet stacks shown in Figs. 6 and 7, the
lower sheet is drawn out to project from the dispensing opening
100a when the upper sheet is dispensed through the dispensing
opening 100a. For separating the lower sheet from the upper
sheet as trained, a resistance force is exerted on the upper
piece 82 projecting through the dispensing opening 100a in case
of the sheet stack shown in Fig. 6. On the other hand, the
resistance force is exerted on the upper piece 91 projecting
through the dispensing opening 100a in case of the sheet stack
shown in Fig. 7.

Therefore, in the case ﬁhere strength of each sheet is
low in dispensing direction, when the upper piece 82 or 91

projecting from the dispensing opening 100a is drawn out with



|l ow i n di spensing direction, when the upper piece 82 or 91 25 projecting
fromthe dispensing opening 100a is drawn out with 28 April 2005 -4-

pi nching by fingers, the sheet nmay be broken at the m d-way of di%ﬁ nsh&%
due to sliding resistance between the edge portion of the dispens gp“ S
opening 100a and the sheet, or the sheet ngy be damaged to be locally
becone thin due to separation between 5 the fibers. Particularly, when the
sheets in the package container 100 is in wet condition, strength of each
sheet becones pig@hingubyhéingees,whba sheetheay Be brokenjat the mid-way
wat er - deconposabl e sheet to be dispersed in |arge anmount of water as

di sposed i nt ooffl disdpehils irof Het taf $ Pidiseg reslie thneekiaigresdtn ehegteigenportion

. dispensing direction is typically less than or equal to 4.9N per 25 nm

width in wet othﬂHétdis”pe:Bm(fb%&in&;h@omat@:{d deeogResabl &r Hrekhean ey
IS

darmaged by resistance as being pensed t hrough the dispensing opening

100a. 15 For e ' g ISP, b as
By sRhL8S IRBR foé%%%%oﬁfélﬁﬁ tgﬁ &6S &b §§8§r§!t'18hebe1§f}?§@ﬂ

set forth above, an inner w dth | spensi ng pening 100a Is
required tg b%ﬁg1@§g%gsto reduce sliding resistance to be exerted on the
sheet fromthe edgée portion of the dispensing opening 100a. However, when

L1l T M0 20, KO0 a5, SRENSHTD petl0,1 002 Becpies Sxeanae Y
easily dried. Alsq, since a cover, nenber closing the
100 is in wet condition, strength of each sheet becomes low.
P Furthermore, when the sheet 80 or 90 is water~decomposable sheet
k ) to be dispersed in large amount of water as disposed into flush
10 toilet after use, the breaking strength in dispensing direction
7 is typically less than or equal to 4.9N per 25 mm width in wet
condition. Therefore, the water-decomposable sheet can be
damaged by resistance as being dispensed through the dispensing
opening 100a.
15 For preventing damage to the sheet dispensed as a single
sheet as set forth above, an inner width W100 of the dispensing
) opening 100a is required to be widened to reduce sliding
resistance to be exerted on the sheet from the edge portion
of the dispensing opening 100a. However, when the inner width
20 W100 of the dispensing opening 100a becomes excessively wide,
the sheets within the package container 100 in wet condition
can be easily dried. Also, since a cover member closing the
dispensing opening 100a becomes excessively large to cause

difficulty in certainly adhering the cover member in the

25 circumference of the dispensing opening I00a when the



di spensing openi ng 100a becones excessively large to cause difficulty in
certainly adhering the cover nenber in the 25 circunference of the

di spensi ng openi ng 100a when the 28 April 2005 -5- dispensing_opeq&g 1%%@
is covered by the cover menber. If closure of the dispensing openi ng 5
by the cover nenber is inconplete, the sheet can be easily dried. On the
ot her hand, when nunber of sheets to be reCeived 5 is snaller as conpared
with a volune of the package container and when a slight gap is forned
bet ween t he ugiiepenstinghepeniagd 108a disspevsired byethegcovesi sieabee .t oIbe
exerted as dispensing uppernost several sheets becones snaller. However,
in this case, cAxecens vé€ theealdpdiEippamgE eoltaaney ties aRerldenbeessary
as conpared with the sheet stack. On the other hand, when the package

contai ner is figideaghlwtld) anRaAehRGtNGasheR! eastilg BGkage container is
formed by wapping the sheet stack wth the packaging sheet. At this tine,

It is difficult to o‘ﬁ%hé%‘@h‘é}ﬁmo@rﬂﬂ WA Rhinbak! <¥1E %{é%@ﬁﬁ%ﬁ%ﬁgﬂ’%

packi ng 15 the sheet stack wth maintaining a gap (spac

package coat ai;ner THE | NVENTL.ON_The_pr nt _i_nventian s_been
hor ke outi n o SIPITCEne® SRS Sl & TRECEof Y4 PAS*EBE FOPLATARGve.
It is therefore obj ect. .of . the pnesgnt %gv ntion to provide a sheget

a
package whi ¢ REh WASTe Fe Fl 180Em IRk, dFn fOFBREg Betyegs FBE: URBERMAFE pERERRg

and the dispensing opening, resistance to be exerted as

dispensing uppermost several sheets becomes smaller. However,

/::.:.m‘
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in this case, excessive size of the package container becomes

10 necessary as compared with the sheet stack. On the other hand,
~when the package container is formed with a packaging sheet,
the package container is formed by wrapping the sheet stack
with the packaging sheet. At this time, it is difficult to
continuously and automatically perform operation for packing

15 the sheet stack with maintaining a gap (space) within the

package container.

SUMMARY OF THE INVENTION
The present invention has been worked out in view of the
20 problems in the prior art as set forth above. It is therefore
an object of the present invention to provide a sheet package
which can prevent from causing damage to a sheet upon dispensing
the sheet through a dispensing opening without widening an
opeeing width of the dispensing opening and providing extra

25 gap within a package container.



the sheet through a dispensing opening w thout w dening an opening wdth
of the dispensing opening and providing extra 25 gap-within a package
container. 28 April 2005 -6- According to the first aspect of the %gsem
i nvention, a sheet package includes a sheet stack, in which a plur PV ¥e
fol ded sheets are stacked, received w thin:a package container with a

di spensi ng opening, 5 wherein each individual sheet is folded into two-ply
sheet along a first folding line, two sheets of the two-ply sheet are

fol ded al ong a secolg¢chgddinggttitiee ditrendaagerch obaihe peleseott hevéntson,
folding line together for formng a folded sheet, a plurality of folded
sheets are staclkheetnpavkhge imobededOatditdeta qidk,onn Rblicdi Agpliealitpt
folding line of a |lower folded sheet is disposed within a valley fol ded

portion of angppeslaéel dpdetleaire ThRasken!, Stackivay Rechonmd MhtRage
placing the first folding line of each folded sheet wwth a wi dth range of

the 15 di speRgyimid idReNLA%h ‘ghgﬁ?%gltrsilgﬁyﬁg%ngg ter deconposabl e sheet

di sposed wi thin the package conta dition, the two-pl y sheet
wer condi tPon in 8 drsaiosac Sndih g T o relogE iRy Tt e
ori ented i n  GHESH AIAGR S Shodbid il deacsnsupsSherER el TRt RiooPhYr

" sheet are folded along a second folding line extending in

parallel to the first folding line together for forming a folded

PN
e’

sheet, a plurality of folded sheets are stacked in such a manner

10 that a portion including the first folding line of a lower folded

~sheet is disposed within a valley folded portion of an upper
folded sheet.

The sheet stack may be formed with placing the first

folding line of each folded sheet with a width range of the

15 dispensing opening. The sheet may be a water decomposable

sheet disposed within the package container in wet condition,

(N

the two-ply sheet may have a breaking strength less than or

equal to 9.8N per 25 mm width in wet condition in a direction
perpendicular to the first folding line. The folded sheets in

20 the sheet stack may include first folded sheets oriented in
one direction and second folded sheets oriented in the other
direction, the first and second folded sheets may be stacked
alternately in such a manner the portion including the first

= folding line of one of the first and second folded sheet located

- 25 at lower side may be disposed within the valley folded portion



directipon, the first and second fol ded sheets may be stacked alternately
I n such a manner the portion including the first folding |line of one of
the first and second fol ded sheet |ocated - 25 at |ower side may b§§ ril 2005
di sposed within the valley fol ded portion 28 April 2005 -7 of the o ﬁ%r'%ﬂ
the first and second fol ded sheet Iocateq.@y upper side. In the preferred
construction, the portion including the first folding |ine of one of the
first and second folded sheets |ocated at | ower side and the portion .

i ncluding 5 t hd thesotherdrhgiie fenst and sekendofoledf $hset ahocaeedmi
fol ded sheet |ocated at upper side do not overlap with each other on a
center |line expeeti iden shaat shiacpregesiredctcoistrddeidmp- ghy Sheet ismy
be formed by folding an essentially rectangular flat one-ply sheet at the

first foldingihicnadifgl ¥ied ifMedt! £oLAENST1ARPBEI 41t THOLAEIE AL Ena%ddid
shorter edges of the two-ply sheet as folded along the first folding line

are of fset 11 omeReNsALDEL 1Mk dd'aeShBRLL £ ASL | ANP LHANPLRUOU 1 ACTR8Ed e

first folding I'ine for formng the two-p sheet ave ere

| ength in ditecti.on,perpendi cul.ar 1 a direction alpng which the first
ol i ng 1ie ShEenaERroneRagur iRk oz, tRetofhef dhomng EhtsY e difond
the first and caond, f ol ded shegts do not oy rlg w th each other as

st acked. AccoF&ﬁﬁG%téh?ﬁE BEBREYa8FeEPPEF FhESHRSRAE PYGEHRP of-th LaFhet

package conprises: 20 a package container defining a sheet stack receptacle
other on a center line extending in sheet stacking direction.

The two-ply sheet may be formed by folding an essentially
rectangular flat one-ply sheet at the first folding line

10 inclined to one of opposite shorter edges so that shorter edges
of the two-ply sheet as folded along the first folding line
are offset from each other, and two sheet fractions continuous
across the first folding line for forming the two-ply sheet
have mutually different length in a direction perpendicular

15 to a direction along which the first folding line extends, one
of the sheet fraction having shorter length of the first and

} second folded sheets do not overlap with each other as stacked.
According to the second aspect of the present invention,
a sheet package comprises:

20 a package container defining a sheet stack receptacle
space and a dispensing opening communicated with the sheet stack
receptacle space; and

a sheet stack containiné a plurality of sheets, each
individual sheets being two-ply sheet consisted of two sheet

25 fractions continuous across a first folding line, a plurality



" space and a di spensing opening communi cated with the sheet stack
receptacl e space; and a sheet stack containing a plurality of sheets, each
i ndi vi dual sheets being two-ply sheet consisted of two sheet 25 frﬁgkaRiMS
continuous across a first folding line, a plurality 28 April 2005

the two-ply sheets being interfolded with gach other in such a manner that
when an uppernost sheet is withdrawn through the dispensing opening, a
succeedi ng sheet follows and is separated at the dispensing opening to be
retai ned proj & thg tavqparkiyl shests ot iudy agtenéoldedtwiftdl ¢ant dthex fincsuche
di spensi ng opening so that portion of the sheet in two-ply structure is
constantly g ppadeastivat hdicanan fupperniss tpatlkagei s anittdidiervn Akeoughnghé o
the third aspect of the present invention, sheet package conprising: 10 a

package cont aidigfppedefingy @Lgeﬁlﬁ@pgtsﬁ@ééﬁiﬁsabaﬁl&11%%051@&% SefhsPe8g N9
openi ng communi cated with the sheet stack Teceptacle space; and a sheet

stack contai n'a'?:gtﬂepzliﬂ%ﬁé?étﬁ\}\gf Sg%fgﬁ{gs fge?grhcefélfﬁé/d gﬁ%l 99155288 Plion

t wo- pIy sheet consiste ractions c nt| NnUousS "across a

&;{ﬁte;qu%Pﬂeraxidgﬁgﬁtﬂa %%%%E?£?%€ %E@H&5$ g&ﬁogisg %?ggggﬁ%gﬁ%?amn
th h th di di h t foll d
Separated - at OnEAAE FEHANLOOHIM AGSED b tHer SNHE PROT SR Rgans ok 1y

gripped as withdrawn from the package container.

According to the third aspect of the present invention,

} sheet package comprising:
10 a package container defining a sheet stack receptacle
- space and adispensing opening communicated with the sheet stack
receptacle space; and
a sheet stack containing a plurality of sheets, each
individual sheets being two-ply sheet consisted of two sheet
15 fractions continuous across a first folding line, a plurality
of the two-ply sheets being interfolded with each other in such
R a manner that when an uppermost sheet is withdrawn through the
| dispensing opening, a succeeding sheet follows and is separated
at the dispensing opening to be retained projecting a leading
20 edge including the first folding line from the dispensing
opening so that portion of the sheet in two-ply structure is
constantly gripped as withdrawn from the package container,
the leading edges of‘vertically:adjacent sheets being arranged

in non-overlapping manner. -

25 According to the fourth aspect of the present invention,



20.edge.,including the first folding line fromthe di spensing opening so
that portion of the sheet in two-ply structure is constantly gripped as

wi thdrawn fromthe package container, the |eading edges of verticggh%r” 005
adj acent sheets being arranged in non-overlapping manner. 25 Accordi %o
the fourth aspect of the present inventiong 28 April 2005 -9- a sheet stack
for a sheet package conprises a plurality of sheets, each individual
sheets being two-ply sheet consisted of two sheet fractions continuous
across a first sheef ajarkior a sheledrpadkageftonhrisre-gppiushbity dicsheets,
interfolded with each 5 other in such a manner that vertically adjacent
sheets bei ng edamterindikdduall aheeasl bedngntdwpeply osheét atonppetedhettwnd

a leading end portion of a | ower sheet, so that the | ower sheet is placed
in a positionsherdy ffraictdiciRensdeimid Ry absPeNshngirkhe fenRAMSNeRte,

the | eading end portion includes a | eading 10 edge al ong mhlch t he flrst

folding line h%q&'tf%‘foq:ﬂbnﬂwbogig Sfléé{ig Bé@ﬁ% J.R{:efffgl{?%(?:fﬁh each

i nvention, a sheet stack for a sh package conprises Ity o

sheets, ' egeh dupdivisgual, gheed s,bel ng, Lol (SRRt 28 gﬁggegpgyt%f“e% jeet

fractlons contlnuous across dlng ine,
two-ply sheets hei i.nterfold th eac I n such a mannger that
vert Do Ty st e e gl REat g BRBATELCR DEaphi ROPERGSReRE | Bhdor

an upper sheet and_ _a |l eading end portion of a |ower sheet, so that the
| oner sheet @ leading end portion of a lower sheet, so that the lower sheet

is placed in a position ready for dispensing after dispensing

J the upper sheet, and the leading end portion includes a leading
10 edge along which the first folding line extends.

According to the fifth aspect of the present invention,

a sheet stack for a sheet package comprises a plurality of sheets,

each individual sheets being two-ply sheet consisted of two

sheet fractions continuous across a first folding line, a

15 plurality of the two-ply sheets being interfolded with each

other in such a manner that vertically adjacent sheets being

i interlinked at a trailing end portion of an upper sheet and

a leading end portion of a lower sheet, so that the lower sheet

is placed in a position ready for dispensing after dispensing

20 theupper sheet, and the leading end portion includes a leading

edge along which the first folding 1line extends, and the leading

end portions of vertically adjacent sheets being arranged in

non-overlapping manner.

25 BRIEF DESCRIPTION OF THE DRAWINGS - -



is.placed in a position ready for dispensing after dispensing 20 the upper
sheet, and the |l eading end portion includes a | eading edge along which the
first folding Iine extends, and the | eading end portions of vertE&gllX

adj acent sheets being arranged in non-overl appi ng manner. 25 BRI il 2005
DESCRI PTI ON OF THE DRAW NGS 28 April 2005 10 The present invention wll
be understood nore fully from the detalleJ)descrlptlon gi ven herei nafter
and fromthe acconpanying drawi ngs of the preferred enbodi mrent of the
present invention, Vhiechresenkvigvenshioul wihbtbdandeketobd merd filitiyt itome
to the invention, but are for explanation and wunderstanding only. In the
drawi ngs: Fi g.thk i detattedi adesefridtddn r givenbodiradniafafera she@etfropacknge
according to the present invention; 10 Figs. 2A and 2B are perspective

views showi ng ssweigiandfing eidngd 8F ivll vhauabr s88etnbouTiagLt hr ftﬁét

enbodi ment of a sheet stack; Fig. 3 is a section of the second embodi nent

of the sheet Eﬁ%ﬁ%ﬁﬁ?liQQQEQBBQ Aikthe H5§é$? dgﬁg 5 SHd b b Falin %A‘ﬁeet

4B are perspectlve Vi éws Show ng nannér an indi vidoal
Lot g 5" > AL BTk ne O i 05T S1ECEke e "ottt hdfEd %na
understanding only.
In the drawings:
Fig. 1 is a section of the first embodiment of a sheet
package according to the present invention;
10 Figs. 2A and 2B are perspective views showing manner of
Vfolding of an individual sheet forming the first embodiment
of a sheet stack;
Fig. 3 is a section of the second embodiment of the sheet
package according to the present invention;
15 Figs. 4A and 4B are perspective views showing manner of
folding of an individual sheet forming the second embodiment
Tl of the sheet stack;
Fig. 5 is a section showing a more preferred modification
of the second embodiment of the sheet package according to the
20 present invention;
Fig. 6 is a section for explaining one conventional sheet
package; and
Fig. 7 is a section for ekplaining another conventional

sheet package.



of .t he second enbodi rent of the sheet package according to the 20 present
I nvention; Fig. 6 is a section for explaining one conventional sheet

package; and Fig. 7 is a section for explaining another convention ﬁft
package. 25 28 April 2005 - 11 - DESCRI PTI ON OF THE PREFERRED EMB 05
The present invention will be discussed hereinafter in detail in terns of

the preferred enbodi nent of the present invention with reference to the
acconpanyi ng drawings. In the 5 followi ng description, numerous specific
details are s@EFGEHHTION, Oy JHE PREFESRESe EMBORGMBUGh under st andi ng of the
present invention. It will be obvious, however, to those skilled in the

art that the presenfThenpeatent imyebeiqu acililcéd dikkassed hegeinpgeeki &n
details. In other instance, well-known 10 structure is not shown in detai

in order to awthiunniecassilsd oOhstdterSirdd Cenb@$Bidnt YEMAENpr&Es8nt 1
is a section of the first enbodi ment of a sheet package according to the

present inventiRntakd &5 re?%r,@(;féal e 2B @l&£a BEbR sﬁ&aﬁg afrl s @émw the

nanner of folding of an 15 in sheet or ng-t ment of

sheet stgck. folll%v}lrﬁ% 8388}:119@%?9%11%@%"0"%9.' ngc Pric ’de%alrlseérg ts% for*:lsl

recelved w t hi

in order to provide a thorough understanding of the present
invention. It will be obvious, however, to those skilled in
the art that the present invention may be practiced without
these specific details. In other instance, well-known

10 structure is not shown in detail in order to avoid unnecessary
obscurity of the present invention.

Fig. 1 is a section of the first embodiment of a sheet
package according to the present invention, and Figs. 2A and
2B are perspective views showing manner of folding of an

15 individual sheet forming the first embodiment of a sheet stack.

In the sheet package shown in Fig. 1, a sheet stack 1

? is received within a package container 40. The package
container 40 may be a hard packaging vessel formed of a plastic

material or a packaging bag formed of a laminated material of

20 a soft packaging sheet, such as a resin film and an aluminum

foil and so forth. On the other hand, it is also possible that

the packaging bag containing the sheet stack is used as received

within the hard packaging vessél. In an upper portion (upper

surface) of the package container 40, a dispensing opening 41

25 is formed.



package contai ner 40. The package container 40 may be a hard packagi ng
vessel formed of a plastic material or a packaging bag forned of a

| am nated material of 20 a soft packagi ng sheet, such as a resin fé%n1and
an aluminum foil and so forth. On the other hand, it is al so possfbf‘Brit 05
t he packagi ng bag containing the sheet st gf_is used as received wthin
the hard packagi ng vessel. In an upper portion (upper surface) of the
package contai ner 40, a dispensing opening 41 25 is formed. 28 April 2005
- 12 In the sheet sflackhé shesmghstadkvl desichshpdiviuald didaed 0 iatBoXded
plies as shown in Figs. 2A and 2B. The individual sheets 10 are stacked in

such a manner imhat folenplhesshseshddn Dn Ripper 23 dad 2BJi speasasi v Ddadhe
di spensi ng opening 41, the 5 | ower sheet 10 is pulled up together with the

upper sheet. Ahect@n1beapeaitd{diil fidsubn hhRahmeh Wiakneheehe dRedtero
folded into V-shape as V folded sheet. As shown in Fig. 2A, each

i ndi vi dual sheet Lo : :
10a and 10" s PEPeE R 18 Ah¥nges %Eﬁ%ﬁ%&%ﬁ%%ﬁmlﬁ?@@

f ol di | | .th t d 10b, 10c t

ool 1SS, Th PR € RO G R B MR G LB ne
di stances between_the first folding line 11 and the shorter edges 10b and
11c becone halcranoPesﬁﬁﬁPaﬁ:F?’éllijghgll'f the gnddviidrgidn sheess LRecafantridedge

10a. Therefore, as fol ded
into V-shape as V folded sheet.

As shown in Fig. 2A, each individual sheet 10 is

5@}

originally rectangular shape having longer edges 10a and

10 shorter edges 10b and 10c. The sheet 10 is folded at a first
folding line 11 parallel to the shorter edges 10b and 10c to
form a two-ply sheet 10A. In the embodiment shown in Figs. 1,
2A and 2B, distances between the first folding line 11 and the
shorter edges 10b and llc become half or substantially half.

15 of a length W0 of the longer edge 10a. Therefore, as folded
into the two-ply sheet 10A, the shorter edges 10b and 10c mate

' ) with each other, and an area of the folded two-ply sheet 10A
shown in Fig. 2B is half or substantially half of that of the
original sheet 10 shown in Fig. 2A.

20 As shown in Fig. 2B, the two-ply sheet 10A is further
folded at a second folding line 12 extending in parallel to
the first folding line 11 to form a four-ply V-folded sheet
10B. At the second folding'liné 12, an inner half sheet of the
two-ply sheet £0A is valley folded at an inner folding line

25 12a and an outer half sheet of the two-ply sheet 10A is mountain



into the two-ply sheet 10A, the shorter edges 10b and 10c mate w th each
other, and an area of the folded two-ply sheet 10A shown in Fig. 2B is
hal f or substantially half of that of the original sheet 10 shown_in F.i .
2A. 20 As shown in Fig. 2B, the two-ply sheet 10A is further fotd%%A%? éb05
second folding line 12 extending in parall{g _to the first folding line 11
to forma four-ply V-fol ded sheet 10B. At the second folding |line 12, an

i nner half sheet of the two-ply sheet 10A is valley folded at an inner
folding |ine £9lded ahdmeupgrefohdingshiagw 13b.t hEntather ywozdset when tite
mountain . 28 April 2005 - 13 folded at an outer folding Iine 12b. In other
wor ds, when t heo-ply- pdydéadl sesketsidatl i &0folded dlrded thet fotheplpuwr-filded
V-fol ded sheet 108, the inner half sheet and the outer half sheet are

fol ded toget hgheat N6B8peehéVEnhdnaiaBNG b andOkdengutbreial P dReeand-d 2D.
As shown in Fig. 1, the four-ply V-folded sheet 10Bis folded into V-shape

at the second ¢9LidlingoljeRBet2atOrbopBLRRye UPRREY PARE Codf oMY
pi ece 10B2. Eac% of tk(l)teJ upgerapi ]e:cef) 1OB‘1rean§ tﬁe OV\%I’ %l'lece ar ees
respectivle:},y il?at\fgﬁap#l)ébsheet 10 structure. In case of the sheet stack 1
shown in Fig. I, e four-ply V-folded sheet 10B as fol ded al ong the
second folding line_12  defines_a vall fql ded portiaqn_hetween wer
surface of the upp®f PPEWRE iﬁﬁl%hgfa%?p?é’?lréﬁ agé%BngFﬂeSP%ﬁgri‘g?e]c%
10B2

folded into V-shape at the second folding line 12 to form an

upper piece 10Bl and a lower piece 10B2. Each of the upper piece

{(ifji\
(—

10B1 and the lower piece 10B2 are respectively in two—ply sheet
10  structure.
In case of the sheet stack 1 shown in Fig. 1, the four-ply
V-folded sheet 10B as folded along the second folding line 12
defines a valley folded portion between a lower surface of the
upper piece 10Bl and an upper surface of the lower piece 10B2
15 as folded along the inner folding line 12a. 1In the valley
folded portion of one four-ply V-folded sheet 10B, the upper
piece 10Bl1 of the next lower four-ply V-folded sheet 10B with
the folded edge along the first folding line 11 is placed. Thus,
the upper piece 10Bl of the next lower four-ply V-folded sheet
20 10B is disposed between the upper and lower pieces 10B1 and
10B2 of one four-ply V-folded sheet 10B. The upper surface of
the lower piece 10B2 overlaps with the upper piece 10Bl1 of the
next lower four-ply V-folded shéet 10Bwith an overlapping width
W3. -

25 In the sheet stack 1, the four-ply V-folded sheets 10B



15 as f.ol ded along the inner folding line 12a. In the valley folded
portion of one four-ply V-fol ded sheet 10B, the upper piece 10Bl of the

next |ower four-ply V-folded sheet 1OB with the fol ded edge alon%ﬁigéQkﬂxﬁ

first folding line 11 is placed. Thus, the upper piece 10Bl1 of t
| ower four-ply V-folded sheet 20 1B is digposed between the upper and

| oner pieces 10B1 and 10B2 of one four-ply V-fol ded sheet 10B. The upper

the | ower piece 1082 overlaps with the upper piece 10Bl of the
next | ower foérepryignied dddennadtely0s Wnt bharemhastinggi sdowindih MBg. 25, | n
the sheet stack 1, the four-ply V-folded sheets 10B 28 April 2005 -14- are

surface of

ori ented al t epnet £byr-phythef @lrbadlistedt dlommisi orkegted, withepiatinglthe
V-fol ded sheet 10B is oriented with placing the folded edge along the

second fol di ngol g ddgdtaldid thedSecand FA1ME R Neheald SNk iONRH] KA P!l Y

V-shaped sheet 10B is oriented 5 with placing the fol ded edge al ong the
second f ol di ngpbiihehandindxt90b

V-fol ded sheet, 1.e. one four- p‘féil:(\i’;%]g'lg}%ggf‘g{lée%&%ﬁﬁ%Eh\%%ﬁ:ld?)%iﬁe%?%% ?%r
roraih Bhatih e Qe B gEingIha 6o RREr dea IR P88 % 1

referred t
four-ply V-

be hereinafter referred,.to as_secqnd four-ply _V-fol ded she
and second foﬁF-EF?B%hS Eﬁéﬂ ef

symetrica
s
i}

10

15

20

25

. T fi t
198 todTeh dois tament s shest

l1.e. one four-ply V-folded sheet 10B will be hereinafter
referred to as first four-ply V-folded sheet and the second
mentioned four-ply V-folded sheet, i.e. the other four-ply
V-folded sheet 10B will be hereinafter referred to as second
four-ply V-folded sheet. The first and second four-ply V-
folded sheets are combined alternately in laterally
symmetrical fashion. The sheet stack 10B thus formed has a
width W10 between the folded portions at the folding lines 12.

With respect to a center line 0 - O extending in sheet
stacking direction at a position half of the width W10, the
folded portions along the first folding lines 11 in the first
and second four-ply V-folded sheets 10B are located close to
the center line O - O so that the folded portion along the first
folding line 11, namely a tip end of the upper piece 10Bl1 of
the four-ply V-folded sheet always falls within an area of the
dispensing opening 41 of the width Wa when the sheet is dispensed
through the dispensing opening 41 in order.

In the sheet package shown in Fig. 1, since the tip end

of the upper piece 10Bl of the four-ply V-folded sheet 10B is

efCUF TR Ka¥e %1¢% |shestt |y

fashion. The sheet stack 10B thus fornmed has a



w dt h W0 between the folded portions at the folding lines 12. 15 Wth
respect to a center line O - 0 extending in sheet stacking direction at a
position half of the width W0, the folded portions along the firfé .
folding lines 11 in the first and second four-ply V-fol ded sheets HRILRQ05
| ocated close to the center Iine O - 0 s hat the fol ded portion al ong
the first 20 folding line 11, nanely a tip end of the upper piece 10B1 of
the four-ply V-fol ded sheet always falls within an area of the dispensing
openi ng 41 of expesgiddthroaghhehe tdsspdmeing omisipanddd thier bughpihesheet

di spensing opening 41 in order. In the sheet package shown in Fig. 1, since
the tip end 235 giippeduppefipyece 4OBhoftifendualopgy tWef olided sbegeind0B
is 28 April 2005 - 15 exposed through the di spensing opening 41, the

two-ply sheet line gliepak byuifieacep seo dti@%aetnisﬁn%ﬂd Rhef%dde dridestt i§0igi ng

line 11 to be pulled up for dispensing. Wen each sheet is in a condition

| ower pi ece 1855 oL RC T BAPE Py O At o C?lg“ﬁéa%pﬁﬁéﬁl%%%éh?hé
i e, .- pl - § ol '
Tt ed” by The s arnReFA8RY i Sroes” ik’ 2 a2 bR SB8k T,y 01 146 g

sheet is withdrawn fromthe.di spensjng opening.41l, the next |ower _10
four-ply V-folfR&ftshade V%EB@E?‘@ Fﬂ@éﬁi‘fé@r i-eRe heB L pdet e fextolpwpry
V-fol ded sheet to project fromthe dispensin%_oggnin 41. Then, by
exerting a redio¥rapdy Yofekded shpetneke tighdly fitted by the water screen.

{/} Therefore, when the uppermost four-ply V-folded sheet

is withdrawn from the dispensing opening 41, the next lower

10  four-ply V-folded sheet is pulled up together with the uppermost

_ four-ply .V-folded sheet to project from the dispensing opening

41. Then, by exerting a resistance force on the next lower

four-ply V-folded sheet being pulled out from the edge portion

of the dispensing opening 41, the uppermost sheet being

15 withdrawn or dispensed and the next lower sheet joined at the

mating portions of the width W3 are separated. Then, the upper

piece 10B1 of the next lower sheet is held in slightly projecting

condition from the dispensing opening 41. Therefore, at the

next time, the sheet projecting from the dispensing opening

20 41 can be gripped and withdrawn through the dispensing opening
41.

In the condition retained in the dispensing opening 41

after dispensing the preceding sheet, the tip end as folded

- along the first folding line 11 is oriented upwardly. On the

B 25 other hand, since the two-ply sheets are folded together at



four-ply V-fol ded sheet being pulled out fromthe edge portion of the

di spensi ng openi ng 41, the uppernost sheet being 15 wi thdrawn or di spensed
and the next |ower sheet joined at the mating portions of the mﬁd%? V\R ﬂk%
separated. Then, the upper piece 10B1 of the next |ower sheet is eﬁ%”‘
slightly projecting condition fromthe dijgpensing opening 41. Therefore,
at the next tinme, the sheet projecting fromthe di spensing opening 20 41
can be gripped and wi thdrawn_ through the disgensing opening 41. In the
condi tion ret &hfegderanghtoddingnkingy ldpéatngha linngy doldiingeddinegleneand
precedi ng sheet, the tip end as folded along the first folding line 11 is
ori ent ed upwartdiey ou@ert fieldingt hene hbiel) , sihec enttlieet wppplrypibeet $0B1 ehas
fol ded together at 28 April 2005 -16- the second folding line 12 (at the

i nner fol di ng tiaspliZesandetite, outvbent atith nfektna oldld) . shé6t enlsl Nsu LUDEET
pi ece 10B1 has two-ply structure. Wen the next |ower sheet is pulled

fol I owing the feaner/ TR tﬁ'&e_ﬁf)péﬁm%@j Sdet HYNHS iSpEB i@ﬂeS?J?%[ﬁ]&%%gmiébe

the upper piece 10Bl primarily receives the resi'stance force

portion ofgt h%ggﬁgﬁns&fg QRN eﬁlﬁig?gcqﬂepégﬁg%%ggg%s}f%‘ %eiss the

two-ply sheet structure, the s ngtn of "the up S
PulfLeLent! Y, B ReHnte RSB AL, Lo TRmAB IS Lt
the sheet may 4 a.r déchC:‘gutshee LBBE&%rpeieocre C11(f(j)ern%(‘:]:i.esi t%ggglgssr?égg I;?:ir%rc]ture,, the

r} strength of the upper piece 10B1 is sufficiently high to prevent
” from causing rupture or damage due to resistance.

10 Therefore, even if the sheet per se has low wet strength,
the sheet may hardly cause rupture or damage, such as expansion
of gap between the fibers or so forth, due to sliding resistance
of the dispensing opening 41. For example, the sheet 10 may
be water decomposable sheet having low wet strength. The water

15 decomposable sheet may be decomposed by dispersing fibers with
a large amount of water as disposed into a flush toilet. For
example, the water decomposable sheet may be a paper or
non-woven fabric made of fibers such as rayon or pulp and
containing water decomposable or water-swelling binder such

20 as CMC (carboxymethyl cellulose); or non-woven fabric
fabricated by entangling fibers such as rayon or the like of
fiber length shorter than or equal to 10 mm or shorter than
or equal to 7 mm by water—jétting treatment, so that the

entangled short fibers having fiber length shorter than or equal

25 to 10 mm are separated and dispersed as applied a large amount



‘of -gap between the fibers or so forth, due to sliding resistance of the

di spensi ng opening 41. For exanple, the sheet 10 nay be water deconposabl e
sheet having | ow wet strength. The water 15 deconposabl e sheet nayég .
deconposed by dispersing fibers with a large amount of water as dof %B@E%POS
into a flush toilet. For exanple, the watjer_deconposabl e sheet may be a
paper or non-woven fabric nmade of fibers such as rayon or pulp and
cont ai ni ng wat er deconposabl e or water-swelling binder such 20 as CMC

( car boxynet hyPEcE el osdp: the addernatdyef, dbie vateghieeenrpesdyl @shanyinay

fi bers such as rayon or the like of fiber length shorter than or equal to
10 nm or shor ber at paperooregontwbverd flabbjcvwatdetaiethdg nbibr 0 aeed ,rapon hat
the entangled short fibers having fiber |ength shorter than or equal 25 to
10 mm are sepdnat®£gbmog sliEpeiaash Bsh apel fﬂ@lrﬁliaaf@ﬂragawaces‘%aémiﬂdépDS
-17- of water. In the alternative, the water deconposable sheet may be a

paper or non-woven &?PibﬁlCQE{:@'tﬂhQQoﬁbgéébiét§Heé€y wd é@ﬁ’ecofr%% ggaL .

in which the fibrillated rayon acts as binder. Typical water-

sheet in t I14 r.eakj S f S n._or e | .

4. 9N per 2 nr%ogmggéhgﬂgﬁel 1%10? ie%% %ﬁge\dé%%@vﬁqnggtﬁéélg ee 2t5h lcﬁ%i@he
di spensing opening 41 (i.e. .t | spensi j rection), .as. one- sheet .
Even with suc ns%égtrq%‘f\ﬁoﬁ’go?fo%r%}wﬂbg ﬁeﬁ@?ﬁ? tthd"é}“éﬂbipe %h%?ég‘%ulﬂ

t he present invention can be enbodied with avoiding 10 the problemto be
damaged by t h@PFBNGt bhdd -€o rbEhe fisRansing direction), as one-ply sheet.

*} Even with such sheet having low breaking strength, the sheet

N

package of the present invention can be embodied with avoiding
10  the problem to be damaged by the resistance to be exerted by
the edge portion of the dispensing opening 41. It should be
noted that the breaking strength herein referred to is expressed
by a tension load upon occurrence of rupture on a test sample
of 25 mm width and 150 mm length as subject to tensile test
15 by impregnating with moisture of 2.5 times of a weight of the
sheet (i.e., the test sample), chucking between chucks of
Tensilon Tester at an initial distance of 100 mm, and applying

a tension between the chucks at a speed of 100 mm/min.
In the embodiment shown in Figs. 1, 2A and 2B, a length
20 WO of the longer edge 10a of the sheet 10 is 190 mm, a length
W0/2 of the two-ply sheet 10A as folded along the first folding
line 11 is 95 mm, a length W1l of the upper piece 10Bl1 is 40
mm and a 1length W2 of the lower p-iece 10B2 is 55 mm, for example.
Assuming that the overlapping width W3 of the upper piece 10B1

25 and the lower piece 10B2 of adjacent first and second four-ply



t he edge portion of the dispensing opening 41. It should be noted that the
breaking strength herein referred to is expressed by a tension |oad upon
occurrence of rupture on a test sanple of 25 nmw dth and 150 nn1%§ngtp as
subject to tensile test 15 by inpregnating with noisture of 2.5 ti 8P 2005
wei ght of the sheet (i.e., the test saanQ%L chucki ng between chucks of
Tensilon Tester at an initial distance of 0 nmm and applying a tension
bet ween the chucks at a speed of 100 mmimin. In the enbodi nent shown in
Figs. 1, 2A afdfPBded shegts is0300wmi the wilideWlddgs 10& sheeftesshekt110
Is 190 mm a length W)/ 2 of the two-ply sheet 10A as fol ded al ong the
first foldi ngbddomesl®5 su@5 mMmm a |length WL of the upper piece 10B1 is 40
nmand a |l ength W2 of the | ower piece 10B2 is 55 mm for exanple. Assum ng

that the overlappi ngtwsRbtldbeohotba tipperthd 6¢6riAppirg WHkH 8 bevhsen
pi ece 10B2 of adjacent first and second four-ply 28 ril 2005 -18-

V-fol ded sheetihd §h3@tBMintier MdHdi Ak fs b?%g%%ﬁ&%ysiﬂcé< ﬂanﬁ%%gzge 3

mm It should be noted that the overlappi ng-w bet ween Sin

vet conditson ol eTGLaRIoh{d) o3k AR0R 8L #Onke, andl (T WHLRLLkSsneet

over |l appi ng range, when the uppermnds | sSpense

di spensi ng openi 41, the next . lower, sheet may follow w thdrawal of the
upper most she ,%gﬁge ﬁ%b&r?Ep&h&?@aSPPBﬁ%PHeXBBBéPHDéﬁﬂsﬁ Bt NEFL hewer
resi stance force exerted_ by the dispensin% opening 41. Then, the upper
pi ece sheet may follow withdrawal oI the uppermost sheet, and can

{ﬂ} be separated from the uppermost sheet by the resistance force
| exerted by the dispensing opening 41. Then, the upper piece
10 of the next lower sheet may project from the dispensing opening

_ 4] with an appropriate projection amount.

Fig. 3 is a section of the second embodiment of the sheet
package according to the present invention, and Figs. 4A and
4B are perspective views showing manner of folding of an

15 individual sheet forming the second embodiment of the sheet
stack.

The sheet package shown in Fig. 3 is formed by disposing
a sheet stack 2 within the package container 40. In the shown
embodiment, each individual sheet 20 forming the sheet stack

20 2 in developed condition has rectangular shape having longer
edges 20a and shorter edges 20b and 20c, as shown in Fig. 4A.

As shown in Fig. 4A, the sheet 20 is folded into a two-ply
sheet 20A along a first folding.line 21 parallel to the shorter

edges 20b and 20c. The first folding line 21 is formed at a -

25 position inclined toward one shorter edge 20c from a center



10+ of t.he next | ower sheet may project fromthe dispensing opening 41 with
an appropriate projection anmount. Fig. 3 is a section of the second

enbodi ment of the sheet package according to the present inventi028 E
Figs. 4A and 4B are perspective views showi ng manner of folding o éﬁr'%pos
i ndi vi dual sheet form ng the second enbodiygnt of the sheet stack. The
sheet package shown in Fig. 3 is fornmed by disposing a sheet stack 2

wi thin the package container 40. In the shown enbodi nent, each individual
sheet 20 for nmBAFHHONSAEA langhh WO of ithejdpapspeadgermfa oAhrasfore, as
rectangul ar shape having | onger edges 20a and shorter edges 20b and 20c,

as shown in FisflowpAin Bdgshd®n oneFshorgdr eHgeshbet i20iosatetfidetl chdsen
two-ply sheet 20A along a first folding line 21 parallel to the shorter
edges 20b and gd.tibretbi the fordtnfoldieg ines Fonmea dhedotBErpoBbLELER

I nclined toward one shorter edge 20c froma center 28 April 2005 - 19

posi tion of aéde_;rwtzbbv\ﬂﬁ{uémﬂeogﬁ%teﬂg@dg@@20‘913581‘96@ ar® of¥8@My i B
Fig. 4B, one shorter edge 20c is |located at” closer position to the first
folding lime ZLhdhrnde other shorter edge 20b. Thus, the shorter edges
20b and 20c are offset with 5 each other. As shown in Fig. 4B, t he tmo ply

Sheet 208 1S it Mehe, SHLARCHR' PIA.4BSC8RE LORSHP, AR 2R L APt

folded along a second folding line 22 extending in parallel

! ,a;::.\\
,

) to the first folding line 21. The second folding line 22 is
set at a position having two-ply structure. Accordingly, the
10 second folding line 22 is consisted of an inner folding line
722a on one sheet fraction located at inner side and an outer
folding line 22b on the other sheet fraction located at outer
side, continuous with the one sheet fraction across the first
folding line 21 and thus forming the two-ply sheet 20A together
15 with one sheet fraction. Two sheet fractions of the two-ply
sheet 20A are folded together at respective inner and outer
folding lines 22a and 22b to form a four-ply V-folded sheet
20B.
In the sheet stack 2 shown in Fig. 3, similarly to the
20 former embodiment, first four-ply V-folded sheets 20B and
second four-ply V-folded sheets 20B respectively folded in
mutually opposite directions. In the sheet stack 2, the first
andsecondfour—plyvhfoldedshéets20Barea1ternatelystacked
- | in laterally symmetricalg fashion with placing the sheet

- 25 fraction having the shortér edges 20b inner side.



set at .a position having two-ply structure. Accordingly, the 10 second
folding line 22 is consisted of an inner folding line 22a on one sheet
fraction located at inner side and an outer folding line 22b on t%ontnﬁg
sheet fraction |ocated at outer side, continuous with the one shegt” P 05,
fraction across the first folding line 2hpand thus formng the two-ply
sheet 20A together 15 with one sheet fraction. Two sheet fractions of the
two-ply sheet 20A are folded together at respective inner and outer
folding |ines 22a ah8 ¢28r o6 the phegetoskapk ¢ shewndadFigect, theFourmple
sheet stack 2 shown in Fig. 3, simlarly to the 20 forner enbodi nent,

first four-pl y-fofldededhebte2(B 2GBfalddedegbonlg fiche -gecond ffolldddgshimésZ:ZOB
respectively folded in nutually opposite directions. In the sheet stack 2,

the first andefdeesdal oal1ey yiotdad gai-ishnebet@RBratacal bperat el ¥asé asked
in laterally symmetrical fashion with placing the sheet 25 fraction having

the shorter e%eﬁggeﬁ giRRy 2§B@ean@9thgoﬁ?beg%fa%§é knacl%%@efopéregs Ont

stack 2 shown in the four-ply V-Tol ded sheet 20B as fo

the secondsf ol %ﬂdeﬁe 2A%n Sd%fﬂengg)éqefé#diﬁ%;lgqglﬂerpe pﬁ% rf[rpeéﬂ@etpa]t.fey

| ower surface of ~ an uppér piece pper- surtace of
prece 2062 S sxtalded ol svacl e Cooer 0\ o [Le ene el e
the next | ower four- pI %evhggl:d%gwcsege%gugogly \tfbfcglded sheet 20B with the
,ﬁ} folded edge along the first folding line 21 is placed. Thus,
the upper piece 20Bl1 of the next lower four-ply V-folded sheet
10 20B is disposed between the upper and lower pieces 20B1 and
_ 20B2 of one four—ply V-folded sheet 20B.

In the sheet stack 2, the first folding line 21 (21a)
of the first four-ply V-folded sheet 20B and the first folding
line 21 (21B) of the second four-ply V-folded sheet 20B are

15 placed on the center line 0 - O extending in sheet stacking
direction without overlapping with each other. While the shown
embodiment is illustrated in a form where the first folding
line 21 (21A) of the first four-ply V-folded sheet 20B and the
first folding line 21 (21B) of the second four-ply V-folded

20 sheet 20B are placed on the center 1ine 0 - 0, it is also possible
to combine the first and second four-ply V-folded sheets 20B
with placing the first folding line 21 (21A) on left side of
the center line O - O in Fig. 3,; and placing the first folding
line 21 (21B) on right side of the center line 0 - 0 in Figqg.

25 3.



fol ded edge along the first folding line 21 is placed. Thus, the upper

pi ece 20B1 of the next |ower four-ply V-fol ded sheet. 10 20B is di sposed
bet ween the upper and | ower pieces 20B1 and 20B2 of one four-ply %/—Lol. ed
sheet 20B. In the sheet stack 2, the first folding line 21 (21A) ©fAPHE2005
first four-ply V-folded sheet 20B and thejrst folding line 21 (21B) of
the second four-ply V-fol ded sheet 20B are 15 placed on the center line 0 -
0 extending in sheet stacking direction wi thout overlapping with each
other. Wile the shdhWereéated Weauppey piaces AW o the drimsthend sewondr st
folding line 21 (21A) of the first four-ply V-folded sheet 20B and the
first fol di ngflourepdy (20d)ded shketsemnin tao-pilys dedaidedddhotheesr 2B
are placed on the center line 0 - 0, it is also possible to conbine the

first and secemsdsteckingltdmlaed ywhretsi diBandl ddcd AFoRG-p9 FifSided
folding line 21 (21A) on left side of the center line O - O'in Fig. 3, and

b 270 n Fi g Boes 2 Ba Y 2 tabe A B R kR TR o0

Lhe {rt 8" BN o Pkl OB E o320 Oyh s B SO ol
heets 20B f | di ' sin t hi ckness due to 5 overl appi of the

3p|§§r Spi ecesorfégﬁﬁé#%e%g%gﬁtéd"‘\gbni%},’ﬁe%?%er FPTHHE s heBE tsl'teaeﬁ?‘?r aRqhe

center portion., On the qQther han

since the first folding lines 21 (214, 21B) of respective sheets

are located substantially center of the dispensing opening 41

pri.
-

having the width Wa, even if the upper piece 20Bl of the next
10 lower sheet fails to follow the uppermost sheet as disposed,
7 the upper edge of the upper piece 20Bl along the first folding
line 21 placed inside of the package container 40 can be easily

withdrawn through the dispensing opening 41.
Even in the shown embodiment, when resistance is exerted
15 on the upper piece 20Bl of the two-ply structure from the edge
portion of the dispensing opening 41 upon dispensing the sheet,
the sheet is hardly damaged even though one-ply sheet has low

wet strength.

In the embodiment shqwn in Figs. 3, 4A and 4B, a length
20 WO of the longer edge 20a of the sheet 20 is 190 mm in developed
condition, a length W4 of the upper piece 20B1 between the first
folding line 21 and the second folding line 22 is 37.5 mm, a
length W5 from the second folding line 22 to one shorter edge
20b is 67.5 mm, and a length Wé from the segond folding line

25 22 to the other shorter edge 20c 4is 47.5 mm,” for example. In



since the first folding lines 21 (21A, 21B) of respective sheets are

| ocated substantially center of the dispensing opening 41 having the width
Wa, even if the upper piece 20B1 of the next 10 | ower sheet fails 40 %@k&&%
t he uppernost sheet as di sposed, the upper edge of the upper piece %

along the first folding Iline 21 placed imgi de of the package container 40
can be easily wthdrawn through the di spensing opening 41. Even in the
shown enbodi nent,, when resistance is exerted 15 on the upper piece 20Bl1 of
the two-ply stfdét Grees ranftHOR§hat bor GveT loPning wildshEs mfp sSperipren 1
upon di spensing the sheet, the sheet is hardly damaged even though one-ply
sheet has | owPigsE 29BEkagdhthe dowes pivoe 2083t 0§ hdyacientFf isst andddecarnd 4B,
a length 20 WO of the | onger edge 20a of the sheet 20 is 190 mmin

devel oped corfdiuri-ply u~-Fehded 3Meofs tire 30ppr;, PheosiAOBliliebweeRet figedt r St
folding line 21 and the second folding line 22 is 37.5 nm a l|ength W
fromthe secordaci di pecbineg® 28 ff.one shorter edge. 20b is 67.5 mm and a
|l ength Wb fromthe second folding line 25 22 to the other shorter edge 20c

(1S 475 M ofor exguples LM SRoRRbhl st g A2a0ddbHRIFe ARSI WRLL

the overlapping wi dth™W8 o e upper pléec | ower prrece Z0B2
AT E Lo e A G R T
more pref errecinqr%%itfiio%ats. (c)nrf]m in Fig. 3.
/} A sheet stack 3 shown in Fig. 5 is basically the same
as the embodiment shown in Figs. 3, 4A and 4B in folding method
10 of respective sheets and the manner of combination of the folded
rsheets.

In Fig. 5, the first and second four-ply V-folded sheets
20B are combined with placing the first folding line 21 (21A)
on left side of the center line 0 - 0 in Fig. 5, and placing

15 the first folding line 21 (21B) on right side of the center
line O - O in Fig. 5. Thus, the first folding line 21A of the
first four-ply V-folded sheet 20B and the first folding line
21B of the firsf four-ply V-folded sheet 20B are located in
the vicinity of the center line O - O without overlapping.

20 In the embodiment shown in Fig. 5, a length W7 between
the shorter edge 20c and the second folding line 22 is
substantially equal to the length of the upper piece 20Bl. The
first and second four-ply V—foided sheets 20B as alternately

stacked in such a manner that the shorter edges 20c of the £irst

25 four-ply V-folded sheets 20B and the shorter edges 20c of the



of - t he second enbodi ment of the sheet package according to the invention
shown in Fig. 3. A sheet stack 3 shown in Fig. 5 is basically the sane as
the enbodi ment shown in Figs. 3, 4A and 4B in folding nmethod 10 of April 2005
respective sheets and the manner of conbination of the fol ded sheé%s. \n
Fig. 5 the first and second four-ply Mht%*fgd sheets 20B are conbi ned
with placing the first folding line 21 (21A) on left side of the center
line 0O - 0in Fig. 5 and Iacing 15 the first folding line 21 (21B) on
right side of Ses@ndefp@r-ply Nefolded sheetsy208 dorhat ovierd A at @ pos Hthon
line 21A of the first four-ply V-fol ded sheet 20B and the first folding
line 21B of tile thier sticlimdtyplof Whieokdadeshdéne20B~ade | ocated in the
vicinity of the center Iine O - 0 without overlapping. 20 In the enbodi nent
shown in Fig. 5, a [rhegelfoYk, beheaenumbbe shother fredge £0erapty thierspaaad
folding line 22 is substantially equal to the I ength of the upper piece

20BL. The fishlectndoBenthub®ei- B Yné beldad BHERLS1¢ AR i dld %@gfteida

stacked in such a manner that the shorter edges 20c o tpe flrgt 2 1 2005

f our - pl f ol,ged t e r
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the vicinity ohd Therefore g@ n_nunber o%_khe fiyst
n -

kot Beeb Bntn ety L e Lo

four-ply V-fol'de CFElF- pRYAY- FOI BR

h 20B

sheet 20 other. For example, as shown in Fig. 5, assuming that three
_(} first four-ply V-folded sheets and three second four-ply
Rl s

V-folded sheets are combined, number of sheets on left side
10 and right side becomes fifteen on both sides.
Therefore, the sheet stack 3 becomes flat without causing
local bulging.
In the sheet stack 3 shown in Fig. 5, a length W0 of the
longer edge 20a of the sheet 20 is 190 mm in developed condition, |
15 a length W7 of the upper piece 20B1 between the first folsling
line 21 and the second folding line 22, that is, a length W7
between the second folding line 22 and one shorter edge 20c
is 40 mm, and a length W8 between the second folding line 22
and the other shorter edge 20b is 70 mm. In this case, assuming
20 that the overlapping width W3 of the upper piece 20B1 and the
lower piece 20B2 of adjacent first and second four-ply V-folded
sheets is 30 mm, the width W30 of the sheet stack 2 becomes
80 mm.

With the present invention, the sheet package according

=

25 to the present invention hardly causes breakage on the sheet _



5 are equal to each other, total nunmbers of sheets on left side and right
side of the center line O - 0 becone equal to each other. For exanple, as
shown in Fig. 5, assumng that three first four-ply V-fol ded sheeéqung2005
three second four-ply V-folded sheets are conbi ned, nunber of sheets” on
left side 10 and right side beconmes fiftegn on both sides. Therefore, the
sheet stack 3 becones flat w thout causing |local bulging. In the sheet
stack 3 shown in Fig. 5 a length WO of the |onger edge 20a of the sheet
20 is 190 nm i thdvEr pindAanaggiipomdispenping oprwbEhdpawinpshepheet
20B1 between the first folding line 21 and the second folding |ine 22, that
is, a |length Whrogghwdde dispsocdng foplediimg .| i Thed2 fame ondeghdrite rwatee
20c is 40 mm and a length W8 between the second folding line 22 and the
ot her short er dedgmpd8hbile Bhenm iknphbksgedsén wesusbngifohhét iWether
overl apping width WB of the upper piece 20B1 and the |ower piece 2082 of

adj acent firsbceaeisa;osden GU thkYsMrénbdedr sheeisaieidalBhddie iy tif, W0
of the sheet stack 2 becones 80 mm WT1th the present invention, the sheet

package acsor dafidge?B ! enklenBRESER! nhRUFY! £afsBALdIY causes breakage on
the sheet 28 Apri|” 2005 -24- wth m nimzing danmage upon di spensing or

he sheet A zf ng damage upon di sy i
vt er deconposabl onshiRHoR s KRSt RARERE  BRA T Bioehi T {oBRared nd "

described with respect to exemplary embodiment thereof, it

fn:-«.\
N

-) should be understood by those skilled in the art that the
foregoing and various other changes, omission and additions

10 may be made therein and thereto, without departing from the
VSPirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the
specific embodiment set out above but to include all possible
embodiments which can be embodied within a scope encompassed

15 and equivalent thereof with respect to the feature set out in
the appended claims.

It should be noted that when the sheet stack is formed
by folding the sheet such as wet tissue by a machine, it is
inherent to cause tolerance in folding dimension in each

20 individual sheet. Therefore, there is a possibility that the
sheet stacks shown in Figs. 3 and 5 may have some sheets in
which the first folding lines 21 or the shorter edges 20c extend
across the center line 0 - 0. The requirement of the present
invention should be_satisfied as long as at least some of the

25 sheets are combined or stacked so that the first folding lines



e e AR

occtasion, even if the strength of the individual sheet is |ow, 5 damage of
the sheet is hardly caused. Although the present invention has been
illustrated and described with respect to exenplary enbodi ment thgg g;n 665
shoul d be understood by those skilled in the art that the foregO|ng d2
various other changes, om ssion and addi tigghs 10 may be nade therein and
thereto, without departing fromthe spirit and scope of the present

i nvention. Th refore the present invention should not be understood as
linited to thel SFetheishertrRpiadsas 49¢ gatNAbRNEHIAD f ithel ggBtar| Line
possi bl e enbodi nents which can be enbodied within a scope enconpassed 15
and equi val en® théreof with respect to the feature set out in the appended
claims. It should be noted that when the sheet stack is formed by folding
t he sheet such as wen thesmchdy hmndgchheepresents invdrerien ilsone8UbEmited
tolerance in folding dinension in each 20 individual sheet. Therefore,

there is a posd bhki sNeébafaditge SHGEWhILACKEE SEWEEd MR ?Jﬁck%.g@adlﬁ wEY

have sone sheets in which the first folding lines 21 or shorter edges

20c extends agLAYItibR,CBALCEahIBE the Shed®dBAYd, erﬁ”%“ﬂ&ht gﬁ oDRESEL . o

i nvention shoul d be sat’isfied as Iong as at Ieast Sone o
conbi ned or s Kk at; t r l.din es. 2 2005 25 21
ta% g c%%gteﬁ E.n ﬁ L6 Filft(i ﬂ gEJréR J?téréliula jéai:iber %ase,

or the shorter c do no Yover ap on‘°the cen

constructing to dispense or withdraw the sheet in two-ply

structure, damaging of the sheet can be successfully prevented.

P
Y

Furthermore, while the present invention has been

10 discussed in terms of preferred embodiments directed to V-
- folded sheet stack,rthe present invention should applicable
for any type of sheet stacks. For example, the present
invention is applicable for sheet stacks disclosed in commonly
owned co-pending U. S. Patent Application for "Sheet Package"

15 filed with claiming priority based on Japanese Patent
Application No. 2000-304626 and commonly owned co~pending U.

S. Patent Application for "Sheet Package" filed with claiming
priority based on Japanese Patent Application No. 2000-354195.
Disclosure of the above-~identified commonly owned co-pending

20 U. s. Patent Applications are herein incorporated by reference.



On the other hand, the present invention is not limted to the sheet
package, in which the sheets are packaged in wet 5 condition, but can be
the sheet package, in which the sheets are packaged in dry condltggﬂ ﬁﬁ%%%
in the latter case, by «constructing to dispense or withdraw t he shee
two-ply structure, damaging of the sheet,can be successfully prevented.
Furthernore, while the present invention has been 10 discussed in terns of
preferred enbodi nents directed to V- fol ded sheet stack, the present

i nvention shdWAT d5pCLedBER Ifer any type of sheet stacks. For exanple, the
present invention is applicable for sheet stacks disclosed in comonly _
owned co-pendi-ng UA Sheedt grtckipp i aatlwdidgra” Sheet Baek&ge'inlaHidieds with
claimng priority based on Japanese Patent Application No. 2000-304626 and

commonl y owngdumadfieyd higolied SheBabeite LM SRS 88 {0ed whBeh H9skrase
filed with claimng priority based on Japanese Patent Application No:

2000- 354195. cdateanesUra thf at B8 spRAEnigdeRERfihgd commnly owned co- pending
20 U. S. Patent Applications aresgﬁerei rl?di %corpgr'at ed by reference. 28 April
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in which a plurality o _ heets are’s S, rpeE e L o
Do s oo AR, A1 B, ELERE USROS o B SRRl Ak
sheets of Sag%ég¥yﬂgfﬁg.folded along a second folding line extending in
, parallel to said first folding line together for forming a folded
@ sheet, a plurality of folded sheets being stacked in such a
10 manner that a portion including said first folding line of a
lower folded sheet is disposed within a valley folded portion
of an upper folded sheet,

wherein said folded sheets in said sheet stack include
first folded sheets oriented in one direction and second folded
15 sheets oriented in the other direction, said first and second
folded sheets are stacked alternately in such a manner that
i;) said portion including said first folding line of one of said
first and second folded sheets located at lower side is disposed
within said valley folded portion of the other of said first

20  and second folded sheet located at upper side,
wherein said portion including said first folding line
of one of said first and second folded sheet located at lower
side and said portion including éaid first folding line of the
other of said first and second folded-sheet located at upper

25 side do not overlap with each other on-a center line extending



sheet being fol ded al ong a second fol'ding line extending in parallel to
said first folding line together for formng a folded sheet, a plurality
of folded sheets being stacked in such a 10 manner. that a portlon SHaLHALAHES
said first folding line of a |ower folded sheet is disposed within a

val l ey fol ded portion of an upper folde heet, wherein said fol ded sheets
in said sheet stack include first fol ded sheets oriented in one direction
and second folded 15 sheets oriented in the other direction, said first
and second f dindethestfesttackingsddaieed ioant.er nately in such a manner that

said portion including said first folding Iine of one of said first and
second fol ded sheets located at |ower side is disposed wthin said valley
fol ded portion of the other of said first 20 and second fol ded sheet

| ocated at upper sirdenesheppickasi dspakti QBr'tHCB.Hdbﬁlglﬁaid &h&élﬁ%ﬂ@g
line of one of said first and second fol ded sheet ocated at lTower sid

and sai d por tdypy gy ﬂﬁefgtﬂ'rﬁeé 'v\{ﬁ%l Eﬁlag':l_ﬂgrgég& §‘pgt'on§1% 1 flesgf.d

first and second fol de ocate t upp

each ot he ndln 28 200 n she

stacki ng di r &t @0%89‘33‘2 Shﬁr&hﬁl ﬁ rﬁﬁl\gge‘?f P Bﬁaﬁ%w%}%ﬁﬁ ?Pe%’é? ein
~said sheet stack is fornmed with placpng said first folding line of 5 each
fol ded sheet with a width range of said di spensing opening.

3. A sheet package as set forth in claim 1, wherein said

() sheet is a water decomposable sheet disposed within said package
container in wet condition, said two-ply sheet has a breaking

10 strengthlessthanorequal to9.8N per 25mmwidth inwet condition

in a direction perpendicular to said first folding line.

4, A sheet package as set forth in claim 1, wherein said

- two-ply sheet is formed by folding an essentially rectangular

15 flat one-ply sheet at said first folding line inclined to one

of opposite shorter edges so that shorter edges of said two-ply

sheet as folded along said first folding line are offset from
each other, and two sheet fractions continuous across said first

folding line for forming said two-ply sheet have mutually

20 different length in a direction perpendicular to a direction

along which said first folding line extends, one of said sheet

fraction having shorter length of said first and second folded

sheets do not overlap with each other as stacked.

25 5. A sheet package comprising: - : -



3. A sheet package as set forth in claiml, wherein said sheet is a water
deconposabl e sheet di sposed within said package container in wet

condition, said two-ply sheet has a breaking 10 strength |ess thenagr e?%%
to 9.8N per 25 nmwidth in wet condition in a direction perpendic Apri{ €005
said first folding line. 4. A sheet packqgi as set forth in claiml,

wherein said two-ply sheet is fornmed by I'di ng an essentially rectangul ar
15 flat one-ply sheet at said first folding line inclined to one of
opposi te shorter edggmakadehaondladmiesr deddeingf asahdetwetpb) rebeptadte

fol ded along said first folding line are offset from each other, and two

sheet fracti csysac®rdrd U0 B pESHd dipénfins tcomthdcageli aethorsafiar Bhagtsai d
two-ply sheet have nutually 20 different length in a direction

per pendi cul argtfcia héS(stiOne L0 whigh said first folding Iine extends,
one of said sheet fré%?%on hé%%ng shorter length of said first and second

fol ded sheets do t I d 2 A shee
package conpr|5|ngqpf¥%§¥|§%%%%d ]%?§L£H% Q@%%E%gﬁgglnergg |?(38acth
sheet stagk r e an pe openi n nlca ed w
sai d shee f§ ﬁ&ﬁéggbt e('i:s g%gg gﬂﬂ E %%?eg‘ﬁﬁﬁgﬁ% heet

lurality of heets each .5 individual sheets bei ng pl y sheet
Eonsi steé of f Shans C%‘%@HOWSaEBH??@&K%fﬁ%@lﬁgf]r%%? fopPduFglitye, a

plurality of said tw-ply sheets being interfolded with each other in
of said two-ply sheets being interfolded with each other in

@ such a manner that when an uppermost sheet is withdrawn through
i said dispensing opening, a succeeding sheet follows and is
10 separated at said dispensing opening to be retained projecting

a leading edge including said first folding line from said

dispensing opening so that portion of the sheet in two-ply

structure is constantly gripped as withdrawn from said package

container, said leading edges of vertically adjacent sheets

15 being arranged in non-overlapping manner.

II\
}
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S 6. A sheet stack for a sheet package comprising a plurality
| of sheets, each individual sheets being two-ply sheet consisted
of two sheet fractions continuous across a first folding line,

20 .a plurality of said two-ply sheets being interfolded with each
other in such a manner that vertically adjacent sheets being
interlinked at a trailing end portion of an upper sheet and

a leading end portion of a lower.sheet, so that said lower sheet

iis placed in a position ready for dispensing after dispensing

25 _said upper sheet, and said leading end portion includes a



such a manner that when an uppernpost sheet is withdrawn through said

di spensi ng openi ng, a succeedi ng sheet follows and is 10 separated at said
di spensi ng opening to be retained projecting a |eading edge incluglgﬁ sai d
first folding line fromsaid dispensing opening so that portion o gl 2005
sheet in two-ply structure is constantly,gripped as w thdrawn from said
package container, said | eading edges of vertically adjacent sheets 15
bei ng arranged i n non-overl apping manner. 6. A sheet stack for a sheet
package conprisfidigiameggeralong wigichs isedis firsthfohding duiie sxdensisheand
two-ply sheet consisted of two sheet fractions continuous across a first
fol ding |ines&i depdingl éhg wirtsiams bloveryichkeysadPacgnt irsdte Bednwy t h
each other in such a manner that vertically adjacent sheets being
interlinked air@arddet lHimMGERGRAERIe hndgper sheet and a | eading end
portion of a | ower sheet, so that said | ower sheet is placed in a position
ready for dispensing after di spensing 25 -said upper sheet, and said

| eadi ng end portion includes a 28 April 2005 - 29 |eading edge al ong which
said first folding line extends, and said |eading end portions of
vertically adjacent sheets being arranged in non-overl appi ng manner.



