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PROCESS FOR MANUFACTURING SHEET STACK

BACKGROUND OF THE INVENTION
Field of the Invention
.The present invention relates to a process for
manufgcturing a sheet stack in which sheets of wet tissue paper,
wet nonwoven fabric, dry tissue paper or dry nonwoveﬂ fabric

are so stacked in a folded state that they can be sequentially

.taken out.

Related Art
Wet sheets for wiping hands or anal regions of babies

or for cleaning toilets 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
the wet state. In this packaginq' member, moreover, there is
formed én opening for allowing the sheets to be sequentialiy
taken out. The wet sheets of this kind are combihed with the

i:pper and lower ones being connected to each other. When the

-upper sheet is pulled out of the opening, the lower sheet is

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

predetermined width is folded in two to have a v-folded
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structure in which an upper fold is designated by 3 and a lower

- fold is designated by 4. Between the upper fold 3 arid the lower

fold 4 of one sheef., moreover, there are sandwiched the lower
fold 4 of the overlying sheet and the ﬁpper fold 3 of the.
underlying sheet. Betwéeh upper and lower sheets, the upper
fold 3 and the lower fold 4 are joined (closely contacted) with
each other at an overlap portion of a predetérmined width La.

In a sheet stack 5 shown in Fig. 13, each sheet 6 of a
predetermi_ned width is folded in three to have a z-folded
structure in which an intermediate fold is designated by 7,
an upper fold folded back upwardly from the intermediate fold
7 is designated by 8 and a lower fold folded back downwardly
from the intermediate fold 7 is designated by 9. Over the lower
fold 9 of one sheet, there is laid the upper fdld 8 of the
underlying sheet. These lower fold 9 and upper fold 8 are
jqined (closely contacted) with each other at an overlap
portion of a predetermined width Lb.

The sheet stacks 1 and- 5 are individually accommodated’
in a packaging member such aé a hard container of plastics or
a bag fofmed of a sbft 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

allowed to be subsequently taken out.
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The sheet stacks 1 and 5 can be manufactured as follows:
At first, band sheets are continuously unwound from individual
roll goods in a number corresponding to the number of the sheets
to be stacked. Then, by using a guide plate, each band sheet"

is folded along a longitudinal direction (flow direction)

thereof into the v-folded structure shown in Fig. 12 or into

| thé z-folded structure shown in Fig. 13. Simultaneously with

this v-folding or z-folding step, upper and lower sheets are
so combined as to overlap each other with the aforementioned
overlap portion. As the aforeme_ntioned 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

-stacks. This sheet stack is impregnated with a liquid 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
é z-folded sheet as shown in Fig. 13, i:he folding number of
each sheet is so small that it is possible to comb'iné upper
and. lower sheets simultaneously with the foldin'g 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

folded) of the sheet is 190 mm or 200 mm and if the width La
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or Lb of the overlap portion_ is set at 30 mm mos.t preferable
for the stack of the wet sheets, for example, the width of the
sheet stack 1 or 5 becomes too large. In the case wﬁgre the
v-folded sheets are combined as shown in Fig. 12, the sheet
stack has a width of about 170 mm. In case where the z-folded
sheets are combined as shown in Fig. 13, on the other hand,
the sheet stack has a width of about 85 mm. Accordingly, it
is difficult to accommodate the sheet stack in a small-sized
packaging member suitable for pptable use, for example.

In order to provide a sheet stack having a smaller width
from the sheets having the original width of 190 mm or 200 mm, -
therefore, it is necessary to increase the folding number of

the individual sheets. However, when each sheet is to be folded

along three or more fold lines into a sheet folding structure

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 cqinbined simultaneously
with this folding, more specifically, the structure of the
guide plate (generally called. "sailot") 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.

In order to avoid the foregoing problems while folding
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each sheet in a large folding number and combining the upper
and lower éheets,_for example, Japanese Unexamined Patent
publication No. Heisei 10-174663 (174663/1998) discloses a
folding process in which a band sheet.is folded along a
longitudinal direction (flow direction) thereof and is then
folded back along a direction perpendicular to the longitudinal
direction thereby 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
the sheet staék is difficult to speed up with a resultant defect

that the mass productivity is lowered.

SUMMARY OF THE INVENTION

The present invention _ha_s been worked out in view of the
problems set forth above. An object of the present invention
is to provide a sheet stack manufacturing procéss for
manufacturing a compact sheet stack in a high mass
prbductivity. |

According to the invention, thefe is provided a sheet
stack inanufacturincj process comprising:

feéding a plurality of band sheets;

folding each band sheet at 1least once along a
longitudinal direction thereof at a .first folding step, to form
folded bandé;

folding each folded band along the longitudinal
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direction at a second folding step to have at least'ﬁhree fold
1ines'by the first and second folding steps and to sandwich
a portionof 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; 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 éo 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 éortion 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 sécond folding
step. |

In another alternative, at the first folding step, each

band sheet may be folded twice into a three-folded band, and
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~ at the second folding step, a portion of each three-folded band

may be folded so as to sandwich a portion of at least one of
an overlying sheet and an underlying sheet thereof.

In the sheet stack, preferably, all the sheets are
subjected to the first and second folding steps and folding
structures are symmetric between upper and lower sheets.

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 individuai folded bands are fed to
the second folding step ahd 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. 1In this folding structure, for example, four
or more folds are overlapped in the thickness direction, and
the upper and lower sheets are combined. .In addition, since
all the fold lines extend in the 1ongitudina1. direction (flow
direction) of the band sheet, the manufacture line can be
speeded up:.

Here, it is also pbssible that other band sheéts, 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.
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- BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be understood more fully from

the detailed description given hereinafter and from the

accompanying drawings of the preferred embodiment of the .

present invention, which, hoWever, should not be taken to be

limitative to the invention; but are for explanation'and

understanding only.

-In the drawings:

Fig. 1 is an explanatory view showing a sheet stack
manufacturing process according to a first embodiment of the

invention;

Figs. 2A and 2B are explanatory views showing a

modification of the sheet stack manufacturing process shown

in Fig. 1;

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

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;

Figs. 8A and 8B are explanatory views showing first
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folding steps of a third embodiment;

Fig. 9 is an explanatory view showing second folding
steps of a third embodiment; |

Fig. 10 is a perspective view showing a sheet stack which
has been formed by the folding steps of the second embodiment
or the third embodiment;

Fig. 11 is a front elevation of a sheet stack which has
been formed by folding steps of still another embodiment;

Fig. 12 is a front elevation of a sheet stack of the

related art; and

Fig. 13 is a front elevation of another sheet stack of -

the related art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
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. Inthe
following description, numerous specific details are set fori:h
in order to provide a thorough underst'anding of the present
invention. It will be obvious, however, to those skilled in

the art that the present invention may be practiced without

_thes'e specific detailed. In the other instance, well known

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

Fig. 1 is an explanatory view (flow chart) showing a sheet
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stack mar_lufacturing process according to one embodiment of thé
invention; aﬁd Figs. 2A and 2B are explanatory views showing
a modification of the sheet stack manufacturing process shown
in Fig. 1. In both processes shown in Fig. 1 and Figs. 2A and
2B, band sheets S are unwound from roll goods S0 which are
provided in a number corresponding to the humber of sheets to
be stacked in a completed sheet stack. In Fig. 1 and Figs.
2A and 2B, the band sheets S are alternately indicated by (i)
and (ii) from the left-hand side. Band sheets indicated by
(i) are hereinafter designated “odd number band sheets”; and
band sheets indicated by (ii) are hereinafter designated “even
number band sheets”. |

. Each sheet S is a paper or noﬁwoven fabric. For example,
the sheet S may be a water-undecomposable paper made of pulp
and containing a binder, or a water-undecomposable nonwoven
fabric such as a spunlaced nonwoven fabric made of regenerated
cellulose fibers such as rayon, or regenerated cellulose fibers
and synthetic resin fibers.

-In an alternat_ive, the sheet | S may be a water-
decomposable (wéter-disintegratable) sheet, of v_:hich 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

or water-swellable CMC (carboxymethyl cellulose); a nonwovén
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fabric prepared by interlacing rayon fibers of a length of 10

mm or less or 7 mm or less with water jets (which can be

decomposed in such a manner that entanglement of the rayon
fibefs is undone with a large amount of water applied); or a
paper or nonwoven fabric made of rayon or pulp and containing
fibrillated rayon fo.f acting as a binder.

These individual sheets S are stacked to form a sheet
stack and are then impregnated with water or chemical into a
wet state until they are packaged in a packaging material such
as packaging bag. |

According to the sheet stack manufacturing method shown

in Fig. 1, the band sheets S are unwound from the roll goods

S0 in a Y-direction. In the course of unwinding in the Y-
direction, the band sheets S indicated by (i) (i.e., odd number
band sheets (i)) are folded in two at a first folding step 10a
to form two-folded bands s1, 83, 85, - - -, and so on, and the
band.sheets 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, S4, S6, - - -, and so on. At this time,

each band sheet S is folded in two along a flow direction (i.e.,

' Y-direction) thereof. Here, the folded bands S1, S3, 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

first folding steps 10a and 10b. Then, both the folded bands
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s1, s3, S5, - - -, and so on folded in two at the first folding
step 10a and the folded bands S2, sS4, S6, - - -, and so on folded
in two at the first folding step 10b are turned in an X-direction
perpendicular to the ¥~direction at turning portions 11 so that
all the folded bands flow in the X-direction.

In each turning portion 11, there is arranged a folding
guide .plate or a folding roller which takes an ahgle of 45
degrees with respect to the X-direction and the Y-direction.

Thereafter, each folded band thus turned in the X-
direction is further folded along the X-direction at a second

folding;step. Specifically, the folded band S1, as located

at the most left-hand position of Fig. 1, is further folded

along the x-directioﬁ at a second folding step 12a. At this
time, the folded band S1 is so folded as to be combined with
the next folded band S2. Similarly, the folded band S2 is
further folded along the X-direction at a second folding step
iZb 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 si:ack 13 in which upper
and lower sheéts 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

sheet S, as unwound from each roll goods S0 in the Y-direction,
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is turned in the X-direction at the turning portion 11 prior

to the first folding step. After turned in the X-direction, -

each odd number band sheet (i) is folded in two along the
X-direction at the first folding step 10a to form the folded
bands sl1, 83, 85, ~ - -, and so on, and each even number band
sheet (ii) is folded in two along the X-direction at the first
folding step 10b to form the folded bands S2, sS4, S6, - - -,
and so on. The odd number band sheets (i) and the even number
band sheets (ii) ai'e symmetric with respect to the folding

directions.

Then, as shown in Figs. 2A and 2B, the most 1eft_-hand-

folded band S1 is further folded at the second folding step

12a to be combined with the next folded band S2. At the next

second folding step 12b, moreover, the folded band S2 is folded

to be combined with the next folded band S3. These folding
operations are repeated to form the band-shaped sheet stack
13 having its sheets overlapped. This band-shaped sheet stack
13 is cut by the cutter 14 into the individual sheet stacks
15. |

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, S2, - - - and so
on are turned in the X-direction at the turning portion 11,

the individual folded bands are fed obliquely downward, as in
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Fig. 2B, to be folded at the second folding step.

Figs. 3A and 3B show the first folding steps 10a and 10b

" in the sheet stack manufacturing processes shown in Fig. 1 and

Figs. 2A and 2B, and present sectional views taken along lines
III - III of Figs. 1 and 2A.

At the first folding steps 10a and 10b, the band sheets
S are folded by guide plates 16 and 17 called “sailor” to form

the folded bands S1, s2, s3, s4, s5, S6, - - -, and soon. Among

them, the folded bands S1, 83, S5, - - -, and so on folded in |

two at the first folding step 10a are each formed with one fold

li_ne 21 extending in the longitudinal direction (or the fldw -

'dire,ction) of the sheet, and the folded bands S2, S4, S6, -
- -, and so on folded in two at the first folding step 10b are
each formed with one fold line 22 .eitending in the longitudinal
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
lower folds of the folded band S1 are folded together in the
same direction. By this folding operation af. 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 S1b and a . two-ply upper portion Sla.

Simultaneously with this, such a portion of the folded band
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S2 to be fed next as to form a two-ply lower portion S2b is
sandwiched_ between the two-ply lower portion Slb and the |
two-ply upper portion‘ Sla.

At the next second folding step 12b, the folded band S2
is folded so that its upper and lower folds ére folded together
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, so that the
folded band S3 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. In the sheet
stack of Fig. 5, the two-folded bands S1, S2, S3, - - -, and
Sn are further 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 bverlapped with an overlap portion of a
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width Lc. 1Incase where the sheets are wet, the upper and lower
sheets are joined (closely contacted) to each other at the

overlap portion by a water film. The overlap width Lc is

'preferably about 30 + 20 mm.

This sheet stack is packaged in a packaging member 30
which is formed of a packaging sheet. An opening 31 is formed
in the upper face of the packaging member 30. Fromthis opening
31, the sheets composing the sheet stack are taken out
(dispensed) one 'by one. At this time, since one sheet taken
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 tﬁe opening 31, thex;:eby to
facilitate the take-out of the next sheet.

When the band sheets S have a width of 190 mm or 200 mm,
for example, the sheet stack shown in Fig. 5 can have a width
W1l which is one quarter 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
each sheet is folded in two before combined with another éheet,
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 :i.s pulled in the two-folded
state and is hardly broken.

In the foregoing sheet stack manufacturing processes,
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the individual band sheets are firstly folded in two to form
the two-folded bands and then the upper and lower folds of the
two-folded bands are folded together in the same direction.
Hoviever, the sheet stack manufacturing process of the invention
should not be limited thereto. By adapting the first and/or
second folding steps, there may be manufactured a sheet stack
having a complicated folding structure.

Figs. 6A and 6B and Fig. 7 show first and second folding
steps according to a second embodiment of the invention, for
manufacturing a sheet stack having such a folding structure
as shown in Fig. 10.

At the first folding step shown in Fig. 63, the individual
odd number band sheets (i) are fblded in two along one fold
line 26 extending in the longitudinal direction thereof by a
guide plate 35., thereby to form folded bands S11, S13, S15,
- - -, and so on. At the first folding step shown in.Fig. 6B,
on the other.:'hand, the individual efren number band sheets (ii)
are folded in two along one fold line 27 extending in the
longitudinal direction thereof by a gﬁide plate 36, thereb_y
to _form' folded bands s12, s14, S16, - - -, and so on.

Then, the folded bands S11, S12, S13, S14, S15, S16, -
- -, and so on are fo-lded at the second folding step to be
combined with one another, as showxi in F'ig. 7. In Fig. 7, the
folded band S13 is fed fo over the folded band S12. At this

time, the lower fold of the folded band S13 is further folded
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back along a fold line 42 to form a lower fold S13b.
Simultaneously with this, the upper fold of the underlying
folded band S12 is further fold'ed back along a fold line 41
to form an upper fold Sl12a. This upper fold Sl2a is laid over
the lower fold S13b. These folding procedures are indicated
by (1) and (2). Then, the folded band S14 is fed to over the.
folded band S13. At this time, the lowér 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

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.

Eigs. 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 shoim in Figs. 8A and 8B,
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

lines 45 and 46 extending in the longitudinal direction thereof,
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therebir to form z-folded bands s21, s23, s25, - - -, and so
on. At the first folding step shown in Fig. 8B, on the other
hand, the _individual even number band sheets (ii) are folded
along two fold lines 47 and 48 extending in the longitudinal
direction thereof, thereby to form z-folded bands S22, S24,
826, - - -, and so on. As shown in Figs. 8A and 8B, t':he.folded
bands 821, s23, s25, - - -, and so on and the folded bands S22,
S24, S26, - - -, and so on are symmetric in their folding
structures.

Then, as shown in Fig. 9, the folded band S22 is fed to
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 S22b of the ovérlying folded band S22. Then,
the folded band S23 is fed to over the folded band S22. At
this time, the upper fold of the folded band S22 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 caﬁ 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 iﬁ Figs. 6A, 6B and 7 or by the process

shown in Figs. 8A, 8B and 9.
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In this sheet stack, the individual sheets are folded
along the three fold lines into a four-ply structure. Moreover,
the folding structures are symmetric between the odd number
sheets and the even number sheets, and the upper and lower
sheets are overlapped and joined with an overlap portion of
a width Ld (e.g., 30 + 20 mm). Thi sheet stack may also be
dimensioned so compactly as to have an entire width W2 which
is one quarter or about one quarter of the width of the band
sheet.

Fig. 11 shows a sheet stack which is manufactured by a
sheet stack manufacturing process aécérding 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
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
bandé-. simultaheously with folding of tﬁe folded bands (e.g.,
S13 or S 23 and S14 or 824) at the second folding steps, so
that the.z-folded band for foming_ the z-folded sheet 6 is
combined with the folded band S13 or S23 and the folded band
S14 or S24, and cutting a band-shaped sheet stack thﬁs formed
by the cutter 14 into individual sheet stacks.

According to the invention, as has been described
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hereihbefore, the folded sheets having four or more folds can
be readily combined to anbther sheet. On the other hand, since
all the fold lines extend in the flow direction of the sheet,
the manufacture line can be speeded up.

Although the present invention has been illustrated and
described with reépect 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
spirit and scope of the present invention. Therefore, the
present inveption 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

the appended claims.




WHAT IS CLAIMED IS:
1. A sheet s.tack mamifacturing process comprising:

fe.eding a plurality of band sheets;

folding each band sheet at least once along a
longitudinal direction thereof at a first folding step, to. form
folded bands;

folding each folded band along the longitudinal
direction at a second folding step to have at least three fold
lines by said first and second folding steps and to sandwichr
a portionof 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; and

cutting said bandfshaped sheet stack to a predetermined.

1ength to be separated into individual sheet stacks.

2. The sheet stack manufacturing process as set forth in
Claim 1,

wherein at said first folding stép,.each band sheet is
folded only once into a two-folded band having upper and lower
folds, and

whérein at said second foiding step, said upper and lower
folds of each two-folded band are folded together in one
direction so as to sandwich a portion of at least one of an

overlying sheet and an underlying sheet thereof.
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3. The sheet stack manufacturing process as set forth in
Claim 1,

wherein at said first folding step, each band sheet is
folded only once into a two-folded band having upper and lower
folds, and

wherein at said second folding step, said upper and lower
folds of each two-folded band are folded in opposite directions
so as to sandwich a portion of an overlying sheet thereof with
foldirig of said upper fold at said second folding step and
sandwich a portion of an underlying sheet thereof with folding

of said lower fold at said second folding step.

4. The sheet 'stack.manufacturing process as set forth in
Claim 1,

wherein at said first folding step, each band sheet is
folded twice into a three-folded band, and

wherein at said second folding step, a portion of each
three-folded band is folded so as to sandwich a portion of at _

least one of an overlying sheet and an underlying sheet thereof.

5. The sheet stack manufacturing process as set forth in
Claim 1, |

wherein in said sheet stack, all the sheets are subjected
to said first and sécond folding steps and folding structures

are symmetric between upper and lower sheets.
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6. The sheet stack manufacturing process as set forth in
Claim 1,

wherein other band sheei:s ¢ as fed without being subjected
to said first folding step, are folded simultaneously with said
second folding step to have at most two fold lines and to be
combined with said folded bands subjected to said first and
second folding steps so that folding structures are different

between uppei.' and lower sheets in said sheet stack.




