;e3et Yt TTU, Wrr W6>YTY\ gC2 5 JUi J 2004 | PROCESS FOR MANUFACTURI NG SHEET
STACK BACKGROUND OF THE I NVENTION Field of the Invention 5 The prqﬁﬁné N 2004
invention relates to a process for manufacturing a sheet stack in ilﬁ
sheets of wet tissue paper, wet nonwogven fabric, dry tissue paper or dry
nonwoven fabric are so stacked in a folded state that they can be
sequentially taken out. 10 Related Art Wet sheets for w ping hands or anal
regi ons of babies or for cleaning toilets or dining roons are seal ed and
accommodat ed i n a packagi ng nmenber such as a hard contai ner or a bag forned

of a packagi ng sheeRocess iR MMNUFMCTIADING sHEES NerAwt state. In this

packagi ng nenber, noreover, there is forned an opening for allow ng the
sheets to be sequentially taken out. The wet sheets of this kind are
conbined with the upper and | ower ones being connected to each other. Wen

the upper sheet is pul | ehcquiroRing R AN AfsmidiHy OWer sheet i.s 20

dragged by the upper sheet so that an upper portion of the |ower sheet may

be prot rudad fgomdder Exanpl es of the so-called "pop-up type sheet
stack” of this kind in the related art are shown in Figs. 12 and 13. In a

o e TR, e MRS P P g e 1
manufacturing a sheet stack in which sheets of wet tissue paper,
wet ﬁonwoven fabric, dry tissue paper or dry nonwoven fabric
are so stacked in a folded state that they can be sequentially
taken out.

10 Related Art

Wet sheets for wiping hands or anal regions of babies
or for cleaning teoilets or dining rooms are sealed and
accommodated in a packaging member such as a hard container
or a bag formed of a packaging sheet, so that they be kept in
| 15 the wet state. In this packaging member, moreover, there is
formed an opening for allowing the sheets to be sequentially
taken out. The wet sheets of this kind are combined with the
upper and lower ones being connected to each other. When the
upper sheet is pulled out of the opening, the lower sheet is
20 dragged by the upper sheet so that an upper portion of the lower

sheet may be protruded from the opening.
Examples of the so-called “pop-up type sheet stack” of
this kind in the related art are shown in Figs. 12 and 13.
In a sheet stack 1 shown in Fig. 12, each sheet 2 of a

25 predetermined width is folded in two to have a v-folded



2 5 JUs~ 200'a 2 structure in which an upper fold is designated by 3 and a

| ower fold is designated by 4. Between the upper fold 3 and the Io?gaeﬁﬁjqnng
4 of one sheet, noreover, there are sandwi ched the lower fold 4 of ™t
overlying sheet and the upper fold 3 »f the 5 underlying sheet. Between

upper and | ower sheets, the upper fold 3 and the lower fold 4 are joined
(closely contacted) with each other at an overlap portion of a

predeterm ned width'La. In a sheet stack 5 shown in Fig. 13, each sheet 6

of a predetermined wdth is folded in three to have a z-folded 10 structure
in whi chstamdnies madivhiehf o dpperdesi angd aésiynatanbyPpend 8l thd&F ded back
upwardly fromthe internediate fold 7 is desighated by 8 and a | ower fold

fol ded bgski devaseighytéa uy hhe Eé‘fh@éé‘ﬁ‘@h@?@pé@f@&ld § depigpaifgb by 9.

Over the lower fold 9 of one sheet, there is Taid the upper fold 8 of the

15 underfyid@ eHeehe JhESE, leiodt d theard a%rean Rl enBattfel PhREA
a

(closely contacted) with each other at an overlap portion o

predet er fg e ds Wo dt Rnlkb ovEha ShRL s iACKSHd @Hﬁaﬁﬁﬁéﬁ if%'(iid\/ijjo%?ﬁ :o?'l%%ti cs or

accommodat ed i n a packagi ng nerfber such as a rd*contal ner

20 acha . t | s t from
the Spen o T ot hid TP, MR rbeithna TolRE SHEE et oehe Whehe

sheet ov i i t r p i i ul.led aout so.that, its end
or i on oI aRd e Bold® £8USTs BRPREMAT (A el ErRFRet I Pheet “vas
t aken ou ' | | owed.to be subsequently .taken.out,. . 5 JUN 200a 3
The shee a%ﬁggﬁg%i%§h§n50%gﬁlﬁgIﬁﬁﬁ%ﬁ%ﬁfﬁ?@dpﬁédFiﬁFBWQ?dAFlﬁgps%?‘band
sheets are coq{inuo sl u3¥93? from.indivi,dual _roll googs in_a nunber
correspondi ng 1 3 I ?%%ﬂ? T 2t FEO8RedPs Fig -pd 32t §8RBISNPRENE Y Rsing a
guide plate each.baad sgeﬁt,S is fol ded along a longitudinal direction

(f1 ow di PERIPLRY IR e¥LAF At &5t HOAAGD| HedtRF £ R £Qr daM0vh FnEFrEed 12 or
intQ the z-folded structure shown in Fjg. 13._ Simultaneously with this

v-f 419 nFEBRCLLFR| H1 LR AT uPpEPTRAYL R bSeFO kR b sdas £IRALEB MY nEd as to
overlap each other with the aforenentioned 10 overlap portion. As the

af or enent JHRREL OIS Epddpdrbasketryardly dupnhihe snterBedipker£old f or med
a band-shaped_sheet stack in which band sheets are folded and conbi ned as
shown i n7 Ag.degigrated by1 8 andi @ Bawershapddiehded baakkdowneardly a
predeterm ned |length to manufacture the individual sheet 15 stacks. This
sheet stBERMithg ppEepnadedtaificlda’ isgdeaignated e .st@ver ahe lewenckaged
in the packagi ng bag. In the case where each sheet is folded once into such
a v-fol deeldh@epfaenehshneitn Ehgreldsordafisl ddre tupwer | fvld s@ichf athef ol ded
sheet as shown in Fig. 13, the folding nunber of 20 each sheet is so small

t hatl5 t undpoixibyesheetonbfhesappeweandoldwdr ashkatppest nEbIdn@oasky Wt h
the folding of the | ower sheet such that a portion of the upper sheet is
sandw chidibedwgedokellgs aintdetddpewisheaiacHovenNer, aitf san ovégiapl entire
width (i.e., wdth before 25 folded) of the sheet is 190 mmor 200 nm and
if the wdtbiba of a predetermined width Lb.

The sheet stacks 1 and 5 are individually accommodated

in a packaging member such as a hard container of plastics or

20 a bag formed of a soft packaging sheet. As one sheet is taken
out from the opening formed in the upper face of the packaging
member, the next sheet overlapping with that overlap portion

is pulled out so that its end portion is partially protruded
from the opening, after the upper sheet was taken out, and is

25 allowed to be subsequently taken out.



4 or Lb of the overlap portion is set at 30 mm nost preferable for the
stack of the wet sheets, for exanple, the width of the sheet stack 1 or
becomes too large. In the case where the v-fol ded sheets are conbi Rell HéW 2004
shown in Fig. 12, the sheet 5 stack t#@as a width of about 170 mm In case
where the z-fol ded sheets are conbi ned as shown in Fig. 13, on the other
hand, the sheet stack has a width of about 85 nmm Accordingly, it 25 .1U
20D4 is difficult to accommobdate the sheet stack in a small-sized packagi ng
menber suitable for potable use, for exanple. 10 In order to provide a
sheet stack h&henghaetnstaeks\li dnd 5 raam beemshefasthaetnas thed lemisgi nal
width of 190 mmor 200 mm therefore, it is necessary to increase the

f ol di ng Mulbestefbdm? shedite dnalcatteaivous Howaweundheom daetivsiiedl i s to be
fol ded along three or nore fold Iines into a sheet folding structure 15

havi ng frmirl goodsrin haymitser cortecpans itiyl €6 elld ntfbed O thé&heets
af orenenti oned fol ding step, at which upper and | ower sheets are conbi ned

si mul t angobe ytweckbdlherhehdimg Widde hawae phaet, YHen wacd shaat is to
be folded into four or nore |layers and the upper and | ower sheets are to be

conbgnedisi faldeneayshy 20 Middi ddd sd ! &'if‘getﬂBﬁe (%@_%9:' fdiG@ld thord)he
structure of the guide plate (generally called "sailor") is extrenely

conpl i calipGredzvamtd vl 9-frehdiedg s2haukd e sReRs QheFJ.go :L@%Ipt o hand,

the precision of the folding width would be difficult eep. 25 1In or der

to avoi dyde froneRl B9 -AERRLeERIRL! & Fd 1Y,  LimuPthheoddPd with

this v-folding or z-folding step, upper and lower sheets are
so combined as to overlap each other with the aforementioned
10 overlap portion. As the aforementioned steps are performed
for every band sheets, there is formed a band-shaped sheet stack
in which band sheets are folded and combined as shown in Fig.
12 or Fig. 13. This band-shaped sheet stack is cut to a
predetermined length to manufacture the individual sheet
15 stacks. This sheet stack is impregnated with a liguid into
a wet state and is packaged in the packaging bag.
In the case where each sheet is folded once into such
a v—-folded sheet as shown in Fig. 12 or folded twice into such
a z-folded sheet as shown in Fig. 13, the folding number of
20 each sheet is so small that it is possible to combine upper
and lower sheets simultaneously with the folding of the lower
sheet such that a portion of the upper sheet is sandwiched
between folds of the lower sheet.
However, if an original entire width (i.e., width before

25 folded) of the sheet is 190 mm or 200 mm and if the width La



sheets, for exanple, Japanese Unexam ned Patent Publication No. Heisei

10- 174663 (174663/1998) discloses a folding process in which a bandzghggw 7004
is folded along a 5 longitudinal diregction (flow direction) thereof™and is
then fol ded back along a direction perpendicular to the |ongitudinal
direction thereby to increase the folding nunber. However, if the sheet is
fol ded back in the direction perpendicular to the flow-direction, the flow
velocity of the sheet for formng 10 the sheet stack is difficult to speed
up with er maswi ate defegdiap patrttilod T8SSepr 89U inh tvosS dravwes okl SUMVARY
OF THE I NVENTI ON The present invention has been worked out in view of the
15 probl g 130 stackhoabowe weAnstlbietet, SbrideampBsSRind RMERH 68 d15et O
provi de a sheet stack manufacturing process for manufacturing a conpact

sheet stagdet Nsttadik A SIS HAREE itdd YarfeCor 8hnghbochhe |Hveatimh, there
is provided a sheet 20 stack manufacturing process conprising: feeding a

plural ity gl handsgbees sard A shmon€achs -bﬁg@m?glﬁﬁ?g%é:ofﬁ?gt?%?%?%?ng 2

| ongi tudi nal direction thereof at a first fo ded

bands; 25 {0k 4110 G5 choh Aesbiand 78 B e O hugNBho 2651 dlird 2004 6

direction at a second folding step to have at |east three fol I nes by the

first a%gg&gn&lréoé%hgg%é%ﬁ%%r%&qﬁoi arcle?&vlt 0{13 aoc?é)r%% noigﬁefgha*f&wt one of

an overlying sheéet a I ng she her e ereby orma

band- sh i i Lurali of sheets_are conbined with -
one anota\ﬁigéri %gg%é %&g}g lg#aag}dg% (;%rf‘gagﬁ’gtthgry’; ml&ndhlg%?ﬂf%gn? " ahd- shaped
sheet stack,10. a edet er m ned ngth to.be separated into jndividuyal sheet
st acks. ﬁ%rdjeﬁfa]r%&if at aﬁceonf“foréﬁ%efqoqtﬂ RQC&tep! aggcﬁnbﬁnﬂ“%"e‘cflzi may be

f ol ded onl%]ﬁonce into a tvvo-.{:ojeged band haﬁljng upper. and | ower folds, and
at the SRRGMAIIRYINAYPEFPULFARLGPSEr RAERPIGeSEol FOTof*@EPH St-wo- f ol ded
banq may be faol deddzﬁo}get her in_ one gi rection so as to sandwi ch a_portion of
at H&ast one of? HFIetPyPRGViAe& SAREtaR ARG Sshmal leRey®dth 15 In
an alterpnative, at the first folding step, each band sheet maxobe f ol ded

only oncEr9Midie shEstEohagdngakle kA sbiabpedtin et H3R MR Grg300M8, at t he

second folding step, the upper and | ower folds of each two-folded band may
be fol de*élh?ﬁeg‘ﬂﬁ%si e IF MRIGTILS Fad neg esgsdfhehfalgongi apmber aof
overlying 20 sheet thereof with folding of the upper fold at the second

f ol di ng ShepnsHyisadvFaehs poriawrves , Whenmragh yhagtsitebe hehtebdtd wi t h
folding of the lower fold at the second folding step. In another

al t er nat ayenggehxer oy moref §pdidnlinespintachsheet folding structure

15 having four or more layers, it becomes difficult to adopt the
aforementioned folding step, at which upper and lower sheets
are combined simultaneously with the folding of the lower sheet.
When each sheet is to be folded into four or more layers and
the upper and lower sheets are to be combined simultaneously

20 with this folding, more specifically, the structure of the
guide plate (generally called *“sailor”) is extremely
complicated. Even if this folding should be possible, on the
other hand, the precision of the folding width would be
difficult to keep.

25 In order to avoid the foregoing problems while folding



25 band sheet may be folded twice into a three-fol ded band, and 2 5 Jutd
2004 at the second folding step, a portion of each three-fol ded @sngugagg$
be folded so as to sandwi ch a portion of at |east one of an overl‘y¥n h
and an underlying sheet thereof. In the sheet stack, preferably, all the
sheets are 5 subjected to the first and second fol ding steps and fol ding
structures are symetric between upper and | ower sheets. As set forth, the
i ndi vi dual band sheets are folded into the fol ded bands at the first
folding step prior to the second folding step. Then, the individual folded
bands areadkdchertl(n ke lsagendofididgngusbep and ¢ombiein§otheduppebe

conbi ned with another sheet. Therefore, it is possible to make such a

conpl i caamdl fokwdirngheetsct Uier asxdmslapyvaaphaeseprarixaeicthdd roeeriel at ed
art. In this folding structure, for exanple, four or nore folds are

over | appegbl hcdhbod itekngesseaiir @ot-1ga663nq 15 dddey 143y @isklowes sheets
are conbined. In addition, since all the fold |lines extend in the

| ongi t udEsBdiink r pebtess(fiwHicRCH apan®f shlecband sbeaka thedgpnafacture
| ine can be speeded up. Here, it is also possible that other band sheets,

as fed 20oMgiPeindei dorseicht 169 dieebiish) fOhel88rSLRR, 187 €ndp! ded
simul taneously with the second folding step to have at nost two fold Iines

and to beoreadibaed A ddy bheifobeesh ?@Qg%nﬁli_@uq_% tt‘?iet{tgr%cé\ieféai@@f' second

fol ding steps so that folding structures are different en upper and
lover shgetsctfohEhereby to increase the folding number. However,

if the sheet is folded back in the direction perpendicular to

the flow direction, the flow velocity of the sheet for forming

10 the sheet stack is difficult to speed up with a resultant defect

that the mass productivity is lowered.

SUMMARY OF THE INVENTION
The present invention has been worked out in view of the
15 problems set forth above. BAn object of the present invention
is to provide a sheet stack manufacturing process for
manufacturing a compact sheet stack in a high mass
productivity.
According to the invention, there is provided a sheet
20 stack manufacturing process comprising:
feeding a plurality of band sheets;
folding each band sheet at 1least once along a
longitudinal direction thereof at a first folding step, to form
foilded bands;

25 folding each folded band along the longitudinal



25 sheet st ack.

pr esent

description given hereinafter and fromthe acconpanyi ng draw ngs ofl

I nvention will be understood nore fully fromthe detailed

~ 5 J~~~1 20~~t a BRI EF DESCRI PTI ON OF THE DRAW NGS The

il 2004

preferred enbodi nent of the 5 presentei nvention, which, however, shoul d not
be taken to be limtative to the invention, but are for explanation
understanding only. In the drawings: Fig. 1 is an explanatory view show ng
a sheet stack 10 manufacturing process according to a first enbodi nent of

the invention; Figs. 2A and 2B are explanatory views showi ng a nodification
of the steréctiankatmanabaochdr fobdpngaasspy shonavenaFilgask threki §6143A and

3B are explanatory views showing first folding steps of the first

enmbodi meDine&igy Bhé St aAsEXPhaANGLes HdVEEYE $H§VWhBEpSe§RALS O dhagisheps of

the first enbodi nent;

and

Fig. 5is a front elevation show ng a sheet stack

whi ch 20a lpastiesno £ einBsadl onleeo f Andbpar 5% 8R§ HedthgnliarStin@8PPgiAENt |

Figs. 6A and 6B are explanatory views show ng first

5

10

15

20

25

sheet thereof, thereby to form a band-shaped sheet stack in
which a plurality of sheets are combined with one another so
as to be stacked on one another; and

cutting the band—shaped sheet stack to a predetermined
length to be separated into individual sheet stacks.

For example, at the first folding step, each band sheet
may be folded only once into a two-folded band having upper
and lower folds, and at the second folding step, the upper and
lower folds of each two-folded band may be folded together in
one direction so as to sandwich a portion of at least one of
an overlying sheet and an underlying sheet thereof.

In an alternative, at the first folding step, each band
sheet may be folded only once into a two-folded band having
upper and lower folds, and at the second folding step, the upper
and lower folds of each two-folded band may be folded in
opposite directions so as to sandwich a portion of an overlying
sheet thereof with folding of the upper fold at the second
folding step and sandwich a portion of an underlying sheet
thereof with folding of the lower fold at the second folding
step.

In another alternative, at the first folding step, each

band sheet may be folded twice into a three-folded band, and



f ol di ng

expl anatory views showi ng first 2 5 JURY 20Q-t folding steps ofzﬁtiu?
enbodi nent ;

steps of a second enbodinent; Fig. 7 is an explanatory vi ew show ng
second folding steps of a second enbodi nent; 25 Figs. 8A and 8B are

{ 2004

Fig. 9 is an explanatory wiew showi ng second fol ding steps of a

third enbodinment; Fig. 10 is a perspective view show ng a sheet stack which

5 has been forned by the folding steps of the second enbodi nent or the
Fig. 11 is a front elevation of a sheet stack which has
been fornmed by folding steps of still another enbodinent; Fig. 12 is a

third enmbodi nent;

front elayaheosecbna RNekHingsa6k, of pblie ibd ¢eleictdtArbe-a8ldEdGand is a
evati on of another sheet stack of the related art. DESCRI PTI ON OF

front el

THE PREmERRHe EHPAMNISs12028aheiPhese

brtavanbEoat WM bhsbeoslh sgpissed

hereinafter in detail in ternms of the prePerred enbodi ment of the present

i nventi ofn Wil 1£{ef eskeet OahliCaRCERABANYIAY JhavkNgherkBsthe fol I ow ng

description, nunmerous specific details are Set forth in order to provide a

thorough underyf apging pfett rﬁéﬁlgﬁe?ﬁféﬁe\fﬁﬂ&g?n-alli[ Phe! shRRRVI QUS,

however, to those skilled in the ar at t present 1 nvention nay be
pracki ced, i Lhoul {Hesge SPERLL | L& £d | N5t i
known strulﬁ ure are noteshown i%%:%%%ﬁ?nf%ﬁdéﬁt%%%iﬁnﬁc&% ry

obscuri ty, Al oL ffeP’ £8ENEyRYEP & OBetween upper and lower sheets.

10

15

20

25

As set forth, the individual band sheets are folded into
the folded bands at the first folding step prior to the second
folding step. Then, the individual folded bands are fed to
the second folding step and further folded to be combined with
another sheet. Therefore, it is possible to make such a
complicated folding structure as has never been practiced in
the related art. In this folding structure, for example, four
or more folds are overlapped in the thickness direétion, and
the upper and lower sheets are combined. In addition, since
all the fold lines extend in the longitudinal direction (flow
direction) of the band sheet, the manufacture line can be
speeded up.

Here, it is also possible that other band sheets, as fed
without being subjected to the first folding Step, are folded
simultaneously with the second folding step to have at most
two fold lines and to be combined with the folded bands
subjected to the first and second folding steps so that folding
structures are different between upper and lower sheets in the

sheet stack.

P



25 Fig. 1 is an explanatory view ( flow chart ) show ng a sheet 2 5 JU-
204 to stack manufacturing process according to one enbodi ment of the . . q4q5
i nvention; and Figs. 2A and 2B are explanatory views showi ng a nodﬂﬁidgﬁiéw*
of the sheet stack manufacturing procgss shown in Fig. 1. In both processes
shown in Fig. 1 and Figs. 2A and 5 2B, band sheets S are unwound from rol
goods SO which are provided in a nunber corresponding to the nunber of
sheets to be'stacked in a conpleted sheet stack. In Fig. 1 and Figs. 2A and
2B, the band sheets S are alternately indicated by (i) and (ii) fromthe

| ef t - hand si de. Bandéaxgﬁsbﬁ i by i rei nafter designated
"odd nunber band sheets”; andﬂggﬁgfgﬁ%etgl?%%i%%%ﬁgngs (ii1) are hereinafter
desi gnat ed "evg|L b " i h .0 nwoven
fabric. For exanp%ggggﬁg gﬁgéﬁggﬁhévﬁggﬁﬁpﬂgﬁgféﬁnagg%%%oggﬁﬂé'%ﬁ%@r made

of pulp a tal ning . a.hinder, or a water.-undeconposahl e nopwoven
fabric s%@ §%€§%25%$I%%g%rﬁ8%ﬁ§§eﬁy?ﬁ i eﬁ&&Sa%%eFéggﬂ rg#gﬁlc PFquse
fibers such as_rayon,

or_r.egener at cellul ose fibers .and nthetjc resin
i bors. FeCaRBabLRR, (s SR LBt EheSSnst SRted | BFEP 3B B oL
wat er - di si nt egrat abl e) sheet, of which fibers can be_dispersed wth a
I(ar g anIBE‘Iﬁ?e% Wa‘f%‘i‘t%ﬁ’]%h ‘ﬁl(?lé' Jf%‘if)%‘é%‘ﬁ’l ot ‘?"n]tqa)l noY Iblflsﬁp | EPWI]&‘Pt er use.
The wat er - deconposabl e sheet is exenplified by: a paper. or nonwoven fabric

made of H+iBeF_taveriPortRs pOVENEARReoMh Rg £OBi iddlanaihion and
wat er-sol ubl e 25 or water-swell able CMC (carboxynet hyl cellul ose); a

nonwovenunderstandingoeniyi1 fabric prepared by interlacing rayon fibers of
a length of 10 mMmmor less or 7 mmor less with water jets (which can be
deconposed i n Buckhe dEdWERIEhat ent angl ement of the rayon fibers is undone
with a large anobunt of water applied); or a 5 paper or nonwoven fabric nmade
of rayon or pWpdantl désntal réxpldndrely avaewr showingr acshegt astacki nder
These individual sheets S are stacked to forma sheet stack and are then
i nprlégnamaguiachunangr poecesenicabrinng o wetfigtsdt embodiimentepfatbepackaged
in a packaging material such 10 as packagi ng bag. According to the sheet
st ack mamo¥egtdaenpg nmet hod shown
Figs. 2A and 2B are explanatory views showing a
modification of the sheet stack manufacturing process shown
in Fig. 1;
15 ' Figs. 3A and 3B are explanatory views showing first
folding steps of the first embodiment;
Fig. 4 is an explanatory view showing second folding
steps of the first embodiment;
Fig. 5 is a front elevation showing a sheet stack which
20 has been formed by the folding steps of the first embodiment;
Figs. 6A and 6B are explanatory views showing first
folding steps of a second embodiment;
Fig. 7 is an explanatory view showing second folding

steps of a second embodiment;

25 Figs. 8A and 8B are explanatory views showing first



in Fig. 1, the band sheets S are unwound fromthe roll goods SOin a
Y-direction. In the course of unwinding in the Y direction, the band sheets
S indicated by (i) (i.e., odd nunmber 15 band sheets (i)) are fol de?Si r]quy\Q{m’y
at a first folding step 10a to form tgwo-fol ded bands S1, S3, S5, -&#~ - and
so on, and the band sheets S indicated by ( ii) ( i. e. , even nunber band
sheets (ii)) are folded in two at a first folding step 10b to form

two- f ol ded bands S2, S4, S6, - - -, and so on. At this tine, 20 each band
sheet Sis folded in two along a flow direction (i.e., Y-direction)

t her eof .£d1R{ihg téﬁﬁ@l@l@@bb@pﬂﬁ%ﬂbﬁim&t; - -, and so on folded fromthe
odd nunber band sheets (i) and the fol ded bands S2, 54, S6, - - -, and so

on fol ded fromithe £V egt S ih f trically at
the 25 first ol ng ot eon 100 ana9Bh. “ThansBsiRS, Seeraruay et~ s

JUu ~1 2 i , 5 e d folded in t t the first
fo: di ngjssteppS J1((?)fasdz1;nt t %%%gn%%%gg Sz,o g?l, 26, e_ I-n-,wgng SO gn :‘:)isded
int t th N f i i X- di ti

e oLt i 21" DO SLE0: 408 16, LHERSHS 4 0K BLESE I

per pendi cul ar "t turni ng porti ons

f ol ded flow. ln_th -direction. |.n_eac rnin rtion,.11, there is
arraﬁgeaﬁ{ap?)&e I %S%Sfidgyéflg eteoglrdjapgr &t&Pﬁgogo{:F%rS%ﬁ?fﬁ %?edsl“h‘%?tangl e of
45 degrees vl@bt respect tcﬂ.the X-direction and the Y-direction. Thereafter,
each folPed Band HlsCPRRAEE i the X 10 direction is further fol ded al ong

the X-directiaon at second foldin stgg%(ggecificall¥, t he fol ded band S1,
as located at Hife 5] &f E?Eﬁu?%é&ﬁ?% arpfeet stackyyhiel Kas ded
along the X-directjion at a_second folding step 12a. At this tinme, the
fol ded HRERP SCIREEPY ofAbding $bepe CobnbFhtd APPRhes eREOAdRENES| ded band
S2. Simlarly, the folded band S2 is further folded along the X-direction
at a second fdl¥ng st&p a26rant pievakbprRe@fni Fhaed wdback Afdhdand S3.
Thus, second folding steps 12c, 12d, - - -, and 'so on are sequentially
repéft edr@lr @i B baddd shaped sheet stack 13 in which upper 20 and | ower
sheets are conbined. This band-shaped sheet stack 13 is cut by a cutter 14
t o manuf act ur #indild dsale $eat elevkr$ied ofhanghber shaek sbackazf uring
process shown in Figs. 2A and 2B differs fromthe process showmn in Fig. 1
in that Bxhrebatedesrs; as unwound fromeach roll goods SO in the
Y-direction,
DESCRIPTION OF THE PREFERRED EMBODIMENTS
15 The present invention will be discussed hereinafter in

detail in terms of the preferred embodiment of the present

invention with reference to the accompanying drawings. In the

following description, numerous specific details are set forth

in order to provide a thorough understanding of the present

20 invention. It will be obvious, however, to those skilled in

the art that the present invention may be practiced without

these specific detailed. In the other instance, well known

structure are not shown in detail in order to avoid unnecessary

obscurity of the present invention.

25 Fig. 1 is an explanatory view (flowchart) showing a sheet



2 5J~E ~ 2004 13 is turned in the X-direction at the turning portion 11
prior to the first folding step. After turned in the X-direction, each gd%Bk
nunber band sheet (i) is folded in two along the X-direction at1ﬂ&£fju?tL
folding step 10a to formthe fol ded pgbands S1, S3, S5, - - -, and so on,
and each even nunber band sheet ( ii ) is folded in two along the
X-direction at the first folding step 10b to formthe fol ded bands S2, $4,
S6, - - -, and so on. The odd nunber band sheets. (i) and the even nunber
band sheets (ii) are symretric with respect to the folding 10 directions.

Then, asshRahlchb@aridd process ata&%faﬁ?zksféﬁ@@%ognqlh%ﬁ Sangedl is

further folded at the second folding step a to be co wth the next
f ol ded bﬁﬂﬂ? - t c | di ggﬁk he fol ded
band S2 1's n(?IzldoeﬁcAm"’I f\tSTIateo %“e 'c%&?ﬂgdi% %hgt xéﬁ]ﬁéel}(t oyggid&g%%gmgﬁﬁ;rhese

f ol di ng rate. .al e t [ - Sk tack 13

navi ng. 4 EOSREIPat ol PES ke s LR hafubARCHETALICEE S ) (e
cutter into the jndivid sheet stacks.15.. 20 .Here, _the individual

sheet s ]Sﬁarﬂel 'o}ldedj‘,rg\(/jﬁ?ﬁhe éalcr?lgé%fegdS‘olgr’flqlulé%l%bﬁn\?&%d?lgf"t F1% st

f ol ding ep.and at the second folding.step sho i.n Fig.. 2B. In the
proc8&ss %éfo&)ﬁarf %%?tﬁ,gt%ﬁ? SPY’SPnah@rP& Eé’gibgﬁ&’ggsfo éﬁ’,l%-h L€ and so
on are turned.in the X-djrection at the turnin ortion 11, 25 the

ndi vi dUROY 1SR ¢ anAUNAPE FREF SEPPRTLIY [oliaPUmbET PR $heSts X0 4 2004
14 Fig. 2B, to be folded at the second fol ding step., Figs. 3A and 3B show
the fireiRFFHRA sty AP LA 0BRERE tHerCheet! K tf&k: MafRhELFS ng
processes shown in Fig. 1 _and Figs. 2A and 2B, and present sectional views
‘taken aldh@nd g€ Ehppand gheehs [§ gre alipgnanelx: indécpatedtby of #ll ng steps
10a and 10b, the band sheets S are folded by guide plates 16 and 17 called
"sai | or"and bk frenighecebimi@ndisidp. $mndsphegy s godicated hnd so on.
Anmong them the folded bands S1, S3, S5, - - -, and so on folded in 10 two
at fiRe f{iptane hfngimiden desdgnad®ch “pddnpunherhband sheets? neard
extending in the longitudinal direction (or the flow direction) of the
sheet, adpand ishefedisdindbaatiedldy ($4) &6s hereinmfitesodenifjohtied 1evemo at t he
first folding step 10b are each fornmed with one fold line 22 extending in

t he | ongntnlénabadd sheetsfon of the sheet. Fig. 4 shows the second fol ding
steps 12a and 12b and presents a sectional view taken along lines IV - |V
of Figs. 1 andE&# shierest Sdfs ajfapeat orrhmomecwen fadirding Fbepeddmplelpper and
20 lower folds of the folded band S1 are fol ded together a.n the sane

di rect i othe Byhédit S fralydibeg aopatatri-andatombesagtengapelrdinagesseppila, two
fold lines 23a and 23b are simultaneously forned in the band sheet S. The
resylst i ngnéheeihtHasiagt b Phdet PVEF P GFd i A dedbithGs A¥De PhomwpPes portion

5la. 25 Sinultaneously with this, such a portion of the fol ded band 25
JU J 200flabric such as a spunlaced nonwoven fabric made of regenerated |
cellulose fibers such as rayon, or regenerated cellulose fibers
and synthetic resin fibers.
In an alternative, the sheet S may be a water-
20 decomposable (water-disintegratable) sheet, of which fibers
can be dispersed with a large amount of water when it is disposed
of into a flush toilet after use. The water-decomposable sheet
is exemplified by: a paper or nonwoven fabric made of fibers

of rayon or pulp and containing a binder such as water-soluble

25 or water-swellable CMC (carboxymethyl cellulose); a nonwoven



is S2 to be fed next as to forma two-ply |ower portion S2b is sandw ched
between the two-ply [ ower portion Slb and the two-ply upper portion Sla. At
t he next second folding step 12b, the folded band S2 5 is fol ded 90, t g} 7004
its upper and |lower folds are fol dedjjogether in the sanme direction by the
single folding operation thereby to formtwo fold |lines 24a and 24b
sinmultaneously in the longitudinal direction. At this tine, a two-ply upper
portion S2a is folded on such a portion of the fol ded band S3 to be 10 fed
next as to forma two-ply [ ower portion S3b, so that the folded band S3 is
sandwi cheghbrl Weeharmal bYoiRt¥riABShgPRAYbANE Hodr N5k tahﬁeh\[g‘l?hp!ﬁf 1@ver
portion S2b. At each second folding Step, too, a guide plate 18 acting as

t he sail j b C b NGt 15 s u et re.fol ded
and ot ached S o P e rothe. Bahaobnassd ch e Sk %, MRS B Be Lt by

the cut l@ledibdded LM SHER 2 ABARESEAGK Lhesgidhd il the [fbidlp Sheel

stack of Fig.” 5, the two- ands re further
f ol ded i ' n . ch20_sheet here are forned
the thr carorh 11 nadtiie 03h 3R areeRE B dateE hep  AELT 52°F Aa and
24b. On e ot he ok folding digections _are.sy tric between the
odd Runtr'%atrb%ﬁé% éogﬁg@ﬁle?geg?ﬁcnﬁ (earoéﬁe"’g{oél. %PB&Pe%t%%YWH% | ower
portion of e sheet_and the two:ply upper.pqrtion of the 25 underlying
sheet ar l%%ﬁ%‘b%‘gdr%ﬁ% %1 ro@%ﬁ‘gﬁ B‘Brgi BiRdeta 7 5 JUN 2004 16 wi dth
hc. In case where the sheets are wet, the upper and | ower sheets are joi ned
(cl osely cont é'ﬁleescﬁ %rﬁfje‘é’c‘is?%fr%e%?st%eaﬁ%e‘%%‘bk%r?? ofPHy & The’y film
The overlap width Lc iis preferably about. 30 t 20 mrm 5 This _sheet stack is
| packageoS‘%éfFla IS rhStedPeresFafft W itd VatREJOBT CheBAERAgIRECsheet . An
opening 31 is forned in the upper face of the packaging nenber 30 . From
this opefthFtatre PRELLNERSE A hPasikigachénshdackadidlg apseriRdnswe

(di spensed) one by one. At this tine, since one sheet taken 10 out has the
ovedlap PHrRaYr@diR% PRS- under | yi ng next sheet, the next sheet is left in

t he packagi ng menber 30 with its portion being protruded fromthe opening
31, thereby tAgeridinaite the sheet citag mahafasturimeenetrdnsidren band
sheets S have a width of 190 mmor 200 mm 15 for exanple, the sheet stack
shown i NiFiRigS kartheabang whdtersWE whriec iniveuode fgomr the ool gobdsy | ar ger
than one quarter of the width ( 190 mmor 2'00 mm of the band sheets S.
Ther ef or®) imeaeYedirbetppovi déd &heowpacisef iofalumpriotliotg i in whiehy+ he sheet
stack is packaged in a packagi ng nmenber 30. Moreover, since 20 each sheet

i s fol dedifectivon pefler bBandrdhewids i 1hd hboatbdmysheet(iié¢. | oddakenbert in the
two-fol ded state fromthe opening 31. Therefore, even when a

vat a5 uncend nyiesatd € iyot aghepbldadi Ny tivd QY & efnistd © FENG Btep usgd, it is

pulled in the two-folded state and is hardly broken. 25 In the foregoing
sheet st &6 kfdran Hhactidlidig Paddesses, s3, S5, - - -, and so on, and the
bandrsheets S indicated by (ii) (i.e., even number band sheets
(ii)) are folded in two at a first folding step 10b to form
two-folded bands S2, sS4, S6, - - -, and so on. At this time,
20 each band sheet S is folded in two along a flow direction (i.e.,
Y-direction) thereof. Here, the folded bands S1, S$3, S5, -
- -, and so on folded from the odd number band sheets (i) and
the folded bands S2, S4, S6, - - -, and so on folded from the

even number band sheets (ii) are folded symmetrically at the

25 first folding steps 10a and 10b. Then, both the folded bands



2 5 JU-d 2004 17 the individual band sheets are firstly folded in two to
formthe two-fol ded bands and then the upper and | ower folds of the 1. 700!
t wo-f ol ded bands are fol ded together in the sanme direction. Fbmevéﬂj.ﬁh%z 1
sheet stack manufacturing process of jphe invention 5 should not be Iimted
thereto. By adapting the first and/or second fol ding steps, there may be
manuf actured a sheet stack having a conplicated folding structure. Figs. 6A
and 6B and Fig. 7 show first and second fol ding steps according to a second
enbodi nent of the invention, for 10 manufacturing a sheet stack having such

a fol di rgl ste3ycksre-as —shawa o oifife1db iAlthded ihet £iokdi fh $igp shown
in Fig. 6A, the individual odd nunber band sheets (i) are folded in two

al ong ongedphdal ang tife estardi vundd sheshongd fudi nal s dir&sbhofbidieg eof by a
15 guide plate 35, thereby to formfol'ded bands S1f, S13, Si5, - - -, and

so on. Afpthe {d thk 0t #O1§E8E %é”%!"!iobrhfé Quﬁﬁ}gg ﬂ?ah@?—%t_f@étm{]d’ the

i ndi vi dual even nunber band sheét i) are fo In two ong one fold

ine 27 sabisndh e e Waech @Rl Yl Nl AL LGS AT BEERIbADY £ QU s plate

36, thereby 20 to formfol ded ban ) so on. Then,

the £ol degh bt Sdeq SHnaS12105 . ShE. xShrect jop and so on are fol ded

at the secon ol ding step e conbinéd w one anot her, as shown in
0 b2 e e RS ECP RO IE 3,91ShD boRSRET 1
guide plate or.a folding roller which takes an angle of 45
degrees with respect to the X-direction and the Y-direction.
Thereafter, each folded band thus turned in the X-
10 direction is further folded along the X-direction at a second
folding step. Specifically, the folded band 81, as located
at the most left-hand position of Fig. 1, is further folded
along the X-direction at a second folding step 12a. At this
time, the folded band S1 is so folded as to be combined with
15 the next folded band S2. Similarly, the folded band S2 is
further folded along the X-direction at a second folding step
12b and is combined with the next folded band S3. Thus, second
folding steps 12¢, 12d, - - -, and so on are sequentially
repeated to form a band-shaped sheet stack 13 in which upper
20 and lower sheets are combined. This band-shaped sheet stack
13 is cut by a cutter 14 to manufacture individual sheet stacks
15.
The sheet stack manufacturing process shown in Figs. 2A
and 2B differs from the process shown in Fig. 1 in that each

25 sheet 35, as unwound from each roll goods S0 in the Y-direction,



2 5 JtS~d Z004 |l e back along a fold line 42 to forma lower fold Sl 3b.

Si mul taneously with this, the upper fold of the underlying fol ded band“§%ﬁﬁk
is further folded back along a fold line 41 to form an upper foIdZS}ﬂMV
This upper fold Sl2a is laid over 5 %ge | ower fold SI3b. These folding
procedures are indicated by ( 1) and ( 2 ) . Then, the folded band S14 is
fed to over the folded band S13. At this tine, the Ilower fold of the fol ded
band S14 is further fol ded back along a fold line 44 to forma |lower fold

Sl 4b. Sinultaneously with this, the upper fold 10 of the underlying fol ded
band S13id gurddah ft%dﬁdd&%%tabﬁngtatﬁ@'Qufflmg]fl%?%ejs{,%ﬂ igper fold

Sl 3a. This upper fold Sl3a is laid over the | ower ese folding

Formed 10 aae By he Cutiey TRoPR orFher ek il B R e 5 F g,
BA and 8840y k4 Onylpshoablr shetltd Sscond fol digo,steps ageording to a

third e ment o e 1 nvention, manuf acturi ng a shee ack™ havi ng

th f ol di ng; hat .of. the, i dj nent . At

the 117t Fa s et edteln EoainhSenl B8 BR FSOR M Mot S of
deter idt hics fol ded al png two fold |i tending in th

ongbt udi S GireStirofoF o~1 o ANhFRe ool B BARR REGH TR

i nternmedi,ate and .| owe | ds. .  Specjficall t the first folding step
shown | FIEEE T88) ERebo drd i sFOORLORAES Xdid S o FRe a0l did
~al ong tqg ngid 25 lines 45 and 46 extending in the |longitudinal direction
t her eof ,1o1ding fyep 216334%%%;? feldsAnbands| 88d BAndS6821,~ 323, S25, -
- -, and sp on. At the first folding step shown in Fig. 8B, on the other
hand, tHfRd @ OPdualherds piwmber baRd sheets (4) prns eheopven BIRRRE two fol d
lines 47 and 48 extending in the longitudinal 5 direction thereof, thereby
to formRRd|theehanisisoaresgymmepgic. with regspesd de the sholding Figs.
8A and 8B, the folded bands S21, S23, S25, - - -, and so on and the fol ded
band8 SXiresplgionsys, - - - and so on are symmetric in their folding
structures. 10 Then, as shown in Fig. 9, the folded band S22 is fed to over
t he under|yi ndCHen deab EmWIs2in Bitgs hiZA tantk, 2B hechpperst dlaif ofhahk
underlying folded band S21 is further fol ded back along a fold line 49 to
f orm an fphded flodnd S ais whixthes fclidedwer tthd mwrond| fh B2y adtdéhe
overlying folded band S22. Then, 15 the fol ded band S23 is fed to over the
f ol ded bkdal t$22e Apmblinedt with the mgperfdlaiall dfariches2f.0l Hedthange:822 i s
further fol ded back, as indicated by (6), to forman upper fold S22a, which

is |aidswsrnd fodwEmdg stdpadf2i hacewerkyi, nthd dodeiddbBadd2Bis fdsed a
band- shaped sheet stack can be forned by repeating 20 the second fol ding

steps secpied | @bhlyinadtecproee ¥éxt{ Bolded(b&nd $3: -Thes@NEbFPidp Shown
in Fig. 9, and is then cut by the cutter 14 into the individual sheet

st acks. %@Eaﬂﬂoﬁ@?&@etf@péﬁﬁt@& 6 aedrihi itd Biasa Depdp QT dmde el d gk by the
process shown in Figs. 6A, 6B and 7 or by the process 25 shown in Figs. 8A,
8B and 913 hatihgd it s s overlapped. This band-shaped sheet stack

13 is cut by the cutter 14 into the individual sheet stacks

15.
20 Here, the individual sheets S are folded, while being

fed obliquely downward, at the first folding step and at the

second folding step, as shown in Fig. 2B. In the process shown

in Fig. 1, too, after the folded bands S1, $2, - -~ -, and so

on are turned in the X-direction at the turning portion 11,

25 the individual folded bands are fed obliquely downward, as in



20 In this sheet stack, the individual sheets are folded along the three
fold lines into a four-ply structure. Mreover, the folding structugeﬁéqrﬂ@q
symmetri ¢ between the odd nunber sheets and the even nunber sheeti, ard it
upper and lower 5 sheets are overl appad and joined with an overlap portion
of a wdth Ld (e.g., 30t 20 mm. This sheet stack may al so be di nensi oned
so conpactly as to have ari entire width W2 which is one quarter or about
one quarter of the width of the band sheet. 10 Fig. 11 shows a sheet stack
whi ch is manufactured by a sheet stack manufacturing process according to
still amidwer2iEnbodienfobded het | thenséocond| folliagsbeep.st ack, z-fol ded
sheets 6 having the sane folding structures as those of the related art

shown in Fig. Fliyj=y easandvi B v ehecenrsberomnpetg Hrand 1loawehdsimet s shown
in Fig. 10. Specifically, the sheet stack of Fig. 11 is manufactured by

f eedi ng infeledgeHebantk sdie atahdrRioman dd proelded sbandenhn ¢hi faveaheen
folded at the first folding step, folding the unfol ded band sheets into

z-f ol dedr Rpndoashidl 3N QAKE by eWehit £0L€i 08 Pfvidies fralkderdakangs: {fes 9- . 20
S13 or S and S14 or S24) at the second folding steps, so that the

z-fokdedrpand §pf SPrAifg. tPesgaf ghded sheet 6 is conbined with the fol ded
band S13 or S23 and the fol ded band S14 or S24, and cutting a band-shaped

Sheet FLack e i by b0 g4 epd )0 10t g ntaygiegls. 25
he ot ek a5 RSP e s, G TE Ll opy g |
CeL e | S T e o S DB, e TROLLRRA Bl DR
descr et e B Ed BRI Sy oTRR T RSt ol AR
e, TR0 S 0 B0, B el I Ao AL
e o e=lhe AV ST SO B RSO S L S By s

be enmbodied within a_scope enconpassed and equi val ent thereof with respect
to the feb¥ereieRl 8ftthe 3Beehe appehbedfeldpdsbands S2, S4, S6, -

- -, and so on folded in two at the first folding step 10b are
each formed with one fold line 22 extending in the longitudinal
15 direction of the sheet.
Fig. 4 shows the second folding steps 12a and 12b and
presents a sectional view taken along lines IV - IV of Figs.
1 and 2A.
First of all, at the second folding step 12a, upper and
20 lower folds of the folded band S1 are folded together in the
same direction. By this folding operation at the second
folding step 12a, two fold lines 23a and 23b are simultaneously
formed in the band sheet S. The resulting sheet has a two-ply
lower portion Slb and a two-ply upper .portion Sla.

25 Simultaneously with this, such a portion of the folded band



2 5 JU-J 2004 22 - 0 8 GEC 2003 WHAT IS CLAIMED IS: 1. A sheet stack

manuf act uri ng process conpri sing:

feeding a plurality of band sheets ont %@‘

respective folding guide plate or a folding roller; 5 folding eachfde@

sheet

in the plurality of band sheetgglongitudinally to forma two-

band sheet having an upper fold and a | ower fold; folding each two-
band sheet |ongitudinally such that the upper fold is upwardly fold
itself and the lower 10 fold is dowwardly fol ded upon itself, said
plurality of band sheets being conmbined with each other and stacked one on

top of apothend dPrHa.a hand:shansd éfﬁ%_ﬂé@%ﬁ% rkrdf‘t‘?fox} %O-fso

the upper fold of a first two-fol ded band

t, ower

S S SRR EOMA St i
| naivi ol he e P STl o Sl Ak manuf act ur i ng or ocess
gui Ge plate ofia 1o AeRG ParPhY Byt S g hen b EaRT Twld a4
ront SRS b i Rk O

uppe

10

15

20

25

in the same direction by the single folding operation thereby
to form two fold lines 24a and 24b simultaneously in the
longitudinal direction. At this time, a two-ply upper portion
S2a is folded on such a portion of the folded band S3 to be
fed next as to form a two-ply lower portion S3b, sco that the
folded band 83 is sandwiched between the two-ply upper portion
S2a and the two-ply lower portion S2b. At each second folding
step, too, a guide plate 18 acting as the sailor is used in
combination.

Thus, a number of sheets are folded and stacked to form
the band-shaped sheet stack 13, which is then cut by the cutter
14 to form such a sheet stack as shown in Fig. 5. 1In the sheet
stack of Fig. 5, the two-folded bands S1, S$2, 83, - - -, and
Sn are fur£her folded and combined with one another. In each
sheet, there are formed the three fold lines 21, 23a and 23b
or the three fold lines 22, 24a and 24b. On the other hand,
the folding directions are symmetric between the odd number
sheets and the even number sheets. Moreover, the two-ply lower
portion of each sheet and the two-ply upper portion of the

underlying sheet are overlapped with an overlap portion of a

f ol ded
f ol ded
ed upon

| di ng
a second
et, is
utting
ninto

| di ng
rality
ing an



2 5 JUN 2004 Zs RE~' L. A~E~u~ta~~T SHEET 0 O Dt C 2003 fol di ng each

t hree-fol ded band sheet longitudinally such that the upper fold is upward
fol ded upon itself, said plurality of band sheets being conbi ned Vi §hJléac 4
ot her and stacked one on top of anot{ijgr to form a band-shaped sheet stack 5
such that, upon folding the upper fold of a first three-fol ded band sheet,
the lower fold of a second three-fol ded band sheet is laid on the upper

fold of the first three-folded band sheet -and conbined with the first band
sheet; and cutting the band-shaped sheet stack to a predetermined 10 | ength

for sepajifttoficl Nt on icAdeWKbP: tHeShestads%e wdt, AR aPhet 2K 1RAMf act uring
process conprising:. alternately feeding first band sheets and second band

sheets QH£ rHsPerdis f %f@é@lﬁ%%ﬁ&%&) Ot o2eh8hdibRg o 'tertgl%ﬁ

fol ding each first band sheet |ongit nally'to forma two-fol de and

sheet NAWdia A MPPEIof Obd ANtal drOEI1Y 01 dind QJ)Qéfﬂafgﬁgdﬁ:gF&EOli%ed band

sheet longitudinally suc at the upper fo IS upwa ed "upon

itself and the. lower fald is dgwiwardly fol ded upon itself and each second
band shéjéie%absﬁ? Kk e‘g: :j‘)'nq g % H¥%e- f ol ded band sheet having an upper

(019 70 10 SR e LA 8 ol S SR Do glecie o 1o
A SR N e e L TR L
suppl i edino)éﬁga &gpp?er fgggl'o : tﬁgsg;); ]Iz;{;rirlsg{nEE e?: 3?0 0 %‘r%xt?gh%goo?i)éning
31, the sheets composing the sheet stack are taken out
(dispensed) one by one. At this time, since one sheet taken
10 out has the overlap portion with the underlying next sheet,
the next sheet is left in the packaging member 30 with its
portion being protruded from the opening 31, thereby to
facilitate the take-out of the next sheet.
When the band sheets S have a width of 190 mm or 200 mm,
15 for example, the sheet stack shown in Fig. 5 can have a width
W1l which is one qguarter or slightly larger than one quarter
of the width (190 mm or 200 mm) of the band sheets S. Therefore,
there can be provided a compact final product in which the sheet
stack is packaged in a packaging member 30. Moreover, since
20 each sheet is folded in two before combined with another sheet,
it is taken out in the two-folded state from the opening 31.
Therefore, even when a water-undecomposable wet sheet having
a low tensile strength is used, it is pulled in the two-folded

state and is hardly broken.

25 In the foregoing sheet stack manufacturing processes,



2 5 JUN 2004 two-folded first band sheet, is folded to have the | ower fold,
and upon. folding the lower fold of. another two-folded first band sheet,
which is supplied over the second band sheet, the second band shekf (N 2004
further folded to have the upper fold;7 5 and cutting the band-shaped sheet
stack to a predeterm ned | ength for separation into individual sheet

st acks. 2 5 JUN Z004 2s ABSTRACT OF THE DI SCLOSURE Title of the

| nventi on: PROCESS- FOR MANUFACTURI NG SHEET STACK Di sclosed is a sheet stack
manuf acturing process. At first, a plurality of band sheets are fed. Each

band sheghei Snd Db l@6la Biba RAShaAGE OGS rB HIGN G Aln dibeebi @Ak her eof
at a first folding step, to form fol ded bands. Then, each fol ded band is

fol ded atbRaGwdierd L& taHdahndi £K6H 11 A ppRrs ge%&&%aﬂiéb@tﬁ@ have at

| east three fold lines by the first and sé ol ding steps and to

sandwi che@oPpsiaea Bhndb Af@SfomédO{o cRYET E 'EHeSEgﬁé é‘ﬂf.’%g{‘ ﬁﬂ?‘e” ying

sheet thereof, thereby to form a band-3Shape eet stac

pluralit o@évéﬁ e QﬁéﬁE%’ngd?ﬁg mlffgce lﬁgg)%%[eos%goﬁsc C?e%Rt?eﬁI:%%Ked on

one anot er & band- shape et stac ermned | ength

A e R o M”ﬂ%i&%ﬁﬁcﬁa YTHEATiTab MG/ Ar A A

2] c:]<ca] ca '? ‘]’%@ ca] ca qu g’]‘%élj ],c%% %%‘%%‘%%‘]‘%aﬁ ERFEL) 857EY] cay ca]

cajc

e cal ﬁaﬁa?cg] 83?82]85?8@1 ?8]3&}1%?5&]&8&% < o
| + R b[ +
a] C?Lg;g;%ggg A%\]ﬁ}ﬂﬁggﬁ c%cah %@gﬁ%ﬁ‘&é}%F@&P&‘é’] Ea}‘éb]‘%a] ca] caj
'ca] cal ca (I]ﬂrglca] C a;* ajc r]Flca] cal ca] ca] cal ca]ca]cal &G '
(C(((8) ? 5)3Ferrdingohg ﬁﬁJ-PP &f€aj EPBE]LO8) cAPER] ca] ca

cal c%] ca] ca] ca] ca] ¢ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca%ca] ca] ca] ca] ca] ca] ca!, &
agufa turing a sheet stack having such a folding structure

[ & ™ / / / 0) OROUOXQ02222#4566} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] calc

a] ca] ca] @8] €BPV¥R] 8] FaPcallfa] ca] ca] ca] ca] c

a] ca] ca] ca] ca] ca] ca! 6(7d888899: H.:::; N, ;

<=| ===>=>>>>? x2EpOEDf x5t & odjd|icyg %‘a?pé]mrca]l@a]g‘,afﬁa]t&aa] tafituidudta]l ca) ca]

ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca] ca]ca]c

a] ca] ca] eddDnopbeDNEER| D888 KL b VXNADSOOS PRERRST>UKONENWhYEXNX| Epitic Y] | ca]

calcalca]ca]c

a] ]ca] ca] tahealeadxiad¢redivg] im]|tde dainedites]iced I alicajota]orn Wheajeed] &3] aa] ca] cal

calc

a] cdls Xyydzfip7pliate] Rbl] $hefpedy do fo¥msioldbéckaakxssid,ZElR¢abktg] cal cal ca
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74 on the other hand, the individual even number band sheets (ii)
are folded in two along one fold line 27 extending in the
longitudinal direction thereof by a guide plate 36, thereby

20 to form folded bands S12, S14, Sl16, - - -, and so on.
Then, the folded bands S11, s12, s13, si4, sl15, Slé6, -
- ~, and so on are folded at the second folding step to be
combined with one another, as shown in Fig. 7. In Fig. 7, the
folded band 813 is fed to over the folded band S12. At this

25 time, the lower fold of the folded band 813 is further folded
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T T s T R et
X\ #10%8 ) - 1HK¥REPE2)) . #18hen, the folded band S14 is fed to over the
folded b.and S13. At this time, the lower fold of the folded
band S14 is further folded back along a fold line 44 to form
a lower fold S14b. Simultaneously with this, the upper fold
10 of the underlying folded band S13 is further folded back along
a fold line 43 to form an upper fold Sl3a. This upper fold
S13a is laid over the lower fold S14b. These folding procedures
are indicated by (3) and (4). A band-shaped sheet stack thus
formed is cut by the cutter 14 into the individual sheet stacks.
15 Figs. 8A and 8B and Fig. 9 show first and second folding
steps according to a third embodiment of the invention, for
manufacturing a sheet stack having the same folding structure

as that of the foregoing second embodiment.

At the first folding step, as shown in Figs. 8A and 8B,
20 the band sheet S of a predetermined width is folded along two
fold lines extending in the longitudinal direction to form a
three-folded band having an upper, intermediate and lower folds.
Specifically, at the first folding step shown in Fig. 8A, the

individual odd number band sheets (i) are folded along two fold

25 lines 45 and 46 extending in the longitudinal direction thereof,



10J| ' 109VE' ()- w0 0! 109v& ()-LY

109VE () - FSH109%VE () - 00! 109V& () - Ft 1090v& ()-Y | dEPE: | / #10

10JL! 0! 109%V& () - LO! 1098 () - Ly! 109%v&' () - s#10%VE' () - LI
109V& () - Lf 0! 109%VE& () - F>aBPE: |/ #10 19

10JL- M 1098 () - L+M 109%v& ()-!)$10%&' ()-=L' 0! 109%V&' () - %4+10%VE’ () - L#0! 10%8VE

()->| 9st uvbC| / #10 10J)t 10%& () - @#10%& ()-v 10M 10M
10Me: #109V& () -i 20! 109VE () - 3/ #109V& () - q+dz[ <bC| / #10 #10%1& () -!

10%T8' () -! <#109& ()-$! <#10& () - $F6#10%1& ()- ! F6#10%s& ()-d Q OP-\=2C

10m) : #10%erehy toxi SMR0oHFEl d$d 1baNR §21/ 1698 625, - - -, and SO
XL+M 109%&' () - & %&10% - & () - PQR b[ + gEC 10m C

$109%x& Oh~ L1231 OFex &ifstl FH1A%ng8S €pLEARROKE Kig & EL0YRX &hE) oZhdBm 10m+ C

PEUY##[ <EC 10m@BLl0%OX& () -! " #10%Xx& ()-j !y #10%X& () -]

s#10%0x &héhd#! s QA {Juatl 1B/ Sunbei#ittbehdeCs (ii) are folded
10m@M 10% & ()- 00! 10% & () - Fs10% & () - &10% & ()-= 100x 100x

100xF: #10¥0K& {yro SERN ARG and 48 extendin g in the 1on?1tud1nal

10nDf L1 10% & ()-s  10% & () - LY10% & () - FS6#10%

() - LlO% &

10% & () a¥&¥é&6ion' §BBkLeof, thereby to form z-folded bands S22

S2
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ot (9666%8?/3??)0- LI TR () 2R TR L9185 BB 805 e 0% & ()
-8)W))))barakG21, 523, 825, - - -, and so on and the folded bands S22,
524, S26, - - -, and so on are symmetric in their folding
structures.
10 Then, as shown in Fig. 9, the folded band §22 is fed to

15

20

25

over the underlying folded band S21. At this time, the upper
fold of the underlying folded band S21 is further folded back
along a fold line 49 to form an upper fold S2la, which is laid
over a lower fold S§22b of the overlying folded band S22. Then,
the folded band S23 is fed to over the folded band S$22. At
this time, the upper fold of the folded band $22 is further
folded back, as indicated by (6), to form an upper fold S22a,
which is laid over a lower fold of the overlying folded band
S$23. Thus, aband-shaped sheet stack can be formed by repeating
the second folding steps sequentially in the order of (5), (6),
~ -~ -, and so on shown in Fig. 9, and is then cut by the cutter
14 into the individual sheet stacks.

Fig. 10 shows the sheet stack which has been formed either
by the process shown in Figs. 6A, 6B and 7 or by the process

shown in Figs. 8A, 8B and 9.
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sheets and the even number sheets, and the upper and lower
5 sheets are overlapped and joined with an overlap portion of
a width Ld (e.g., 30 = 20 mm). This sheet stack may also be
dimensioned so compactly as to have an entire width W2 which
is one gquarter or about one quarter of the width of the band
sheet.

10 Fig. 11 shows a sheet stack which is manufactured by a
sheet stack manufacturing process according to still another
embodiment of the invention. In this sheet stack, z-folded
sheets 6 having the same folding structures as those of the
related art shown in Fig. 13 are sandwiched between the upper

15 and lower sheets shown in Fig. 10. Specifically, the sheet
stack of Fig. 11 is manufactured by feeding unfolded band sheets
between the folded bands which have been folded at the first
folding step, folding the unfolded band sheets into z-folded
bands simultaneously with folding of the folded bands (e.g.,

20 813 or S 23 and S14 or S24) at the second folding steps, so
that the z-folded band for forming the z-folded sheet 6 is
combined with the folded band S13 or S23 and the folded band
514 or S24, and cutting a band-shaped sheet stack thus formed

by the cutter 14 into individual sheet stacks.

25 According to the invention, as has been described



10J 10J: #10%& ()-0"'L'10%& () - %0%& () - 23#45566zX6bC 10!

1 940%&' ()- @K %40% , & ()- @#10%& ()-! #109& ()-) V7#10%I& ()-!) V7#10pGP&) 200k

(7d8888888~_ @ 10! FClO%@X&'() &10%x& ()-Z 10J 10J 10J

&O#10%& ()-]! x&O#10%&' ()-] .10%I& ($1899: H ::aB~ @ 10!

OL! 1090x& ()-!]| $10%%x& () - s| 1090x& () - Lv10%x& () - Fp6#10%0x& ()-9i ! 109%0x& (

)-3::;N,;; <dE~_@ 10!

%+109%0x &’ () - L#0T 10%0x& () - L! 0! 1099x& () - LO! 109%0x& () - S109%x& ()- 10YOX& () -

<=| ===>=>dE~ 10!

i y80! 10% e inhafigng 1 thex Eol fef pabeebgchar ing IfaW ¢0OKEE (o s IEFOX & () - L'

M 10%0x&' () - 3= >g> >>>>>77 > 10!

Uowed 0P Bepslity vousiaover §ogangtber K0mes: .( ) ORliNe &thpivhd 09X slitie

100x: #1090x&' () - ?2x@@ABCCH[9 > 10!!i '#10% & ()- !'#10% & ()-

#10% & @llthe0%ld' 1ingd 09%18Hd -t hendd OMkd kr &€ Lo AGRE DB, DNE~ =
10! 1T @9A0%&' ()- ) 109 ()-& 10%& ()- 10_ 10 _ 10_

96#10% &he manloBli0ite & (ne -Nar@d spae@ed up.

5 Although the present invention has been illustrated and
described with respect to exemplary embodiment thereof, it
should be understood by those skilled in the art that the
foregoing and various other changes, omission and additions
may be made therein and thereto, without departing from the

10 spirit 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
and equivalent thereof with respect to the feature set out in

15 the appended claims.
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fold and a lower fold;

folding each two-folded band sheet longitudinally such

that the upper fold is upwardly folded upon itself and the lower

10 fold is downwardly folded upon itself, said plurality of band

sheets being combined with each other and stacked one on top

of another to form a band-shaped sheet stack such that, upon

folding the upper fold of a first two-folded band sheet, the

lower fold of a second two-folded band sheet, which is supplied

15 over the first band sheet, is simultaneously folded and combined
with the first band sheet; and

cutting the band-shaped sheet stack to a predetermined

length for separation into individual sheet stacks.

20 2. A sheet stack manufacturing process comprising:
feeding a plurality of band sheets onto a respective
folding guide plate or a folding roller;
folding each band sheet in the plurality of band sheets
longitudinally to forma three-folded band sheet having an upper

25 fold, an intermediate fold and a lower fold;
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plurality of band sheets being combined with each other and
stacked one on top of another to form a band-shaped sheet stack
such that, upon folding the upper fold of a first three-folded
band sheet, the lower fold ofeasécond'three—folded.band.sheet
is laid on the upper fold 6f the first three-folded band sheet
and combined with the first band sheet; and

cutting the band-shaped sheet stack to a predetermined

length for separation into individual sheet stacks.

3. A sheet stack manufacturing process comprising:
alternately feeding first band sheets and second band
sheets onto arespective foldingguideplateor a foldingroller;
folding each first band sheet longitudinally to form a
two-folded band sheet having an upper fold and a lower fold;
folding each two-folded band sheet longitudinally such
that the upper fold is upwardly folded upon itself and the lower
fold is downwardly folded upon itself and each second band sheet
is folded into a three-folded band sheet having an upper fold,
an intermediate fold and a lower fold, said first band sheets
and the second band sheets being combined with each other and
stacked one on top of another to form a band-shaped sheet stack
such that, upon folding the upper fold of a two-folded first

band sheet, a second band sheet, which is supplied over the

0 8 DEC 2003
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5 and

cutting the band-shaped sheet stack to a predetermined

length for separation into individual sheet stacks.
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Title of the Invention: PROCESS FOR MANUFACTURING SHEET STACK

Disclosed is a sheet stack manufacturing process. At
first, a plurality of band sheets are fed. Each band sheet
is folded at least once along a longitudinal direction thereof
at a first folding step, to form folded bands. Then, each
folded band is folded along the longitudinal direction at a
second folding step to have at least three fold lines by the
first and second folding steps and to sandwich a portion of
at least one of an overlying sheet and an underlying sheet
thereof, thereby to form a band-shaped sheet stack in which
a plurality of sheets are combined with one another so as to
be stacked on one another. The band-shaped sheet stack is cut
to a predetermined length to be separated into individual sheet

stacks.

Figure 1



