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Description

Technical Field

[0001] The present invention relates to an apparatus
that rotates an absorbent article such as a sanitary napkin
and a method of rotating an absorbent article.

Background Art

[0002] Sanitary napkins and disposable diapers are
exemplary absorbent articles that absorb liquid excretion
such as urine and menstrual blood. On a production line
of those absorbent articles, there is a case where an ab-
sorbent article is rotated to change an orientation of the
absorbent article. In order to rotate an absorbent article,
a method has been proposed in which the absorbent ar-
ticle is held by suction onto a suction holding plate pro-
vided on a rotation drum surface and the suction holding
plate is rotated by a cam mechanism (e.g., see PTL1).

Citation List

[Patent Literature]

[0003] [PTL 1] JP-A-63-317576
[0004] Further, the German patent application DE 10
2007 041 254 A1 disposes a device for folding absorbent
articles having a transport section and means for turning
of the folded material.

Summary of Invention

Technical Problem

[0005] However, the above mentioned method re-
quires an apparatus with a complex mechanism such as
a cam mechanism.
[0006] The present invention has been contrived in
view of the drawbacks described above, and its object is
to provide an apparatus that rotates an absorbent article
in a facilitated manner and a method of rotating an ab-
sorbent article in a facilitated manner.

Solution to Problem

[0007] In order to achieve the above-described advan-
tages, a principal aspect of the invention is an absorbent
article rotating apparatus including:

a transporting section that transports an absorbent
article along a transport direction with the absorbent
article being sandwiched between a pair of belts;
a fixed member that rotates the absorbent article by
coming into contact with a portion of an edge of the
absorbent article, the portion being exposed from
the belts, the edge being at a downstream side in
the transport direction, the fixed member being fixed

at a predetermined position in the transport direction
and a rotation restricting section that restricts rotation
of the absorbent article, the rotation restricting sec-
tion being provided at a position where the rotation
restricting section can come into contact with the
edge of the absorbent article rotated by the 10 fixed
member.

[0008] Also provided is a method of rotating an absorb-
ent article, the method including:

transporting an absorbent article along a transport
direction with the absorbent article being sand-
wiched between a pair of belts;
rotating the absorbent article by causing a portion of
an edge of the absorbent article to come into contact
with a fixed member, the portion being exposed from
the belts, the edge being at a downstream side in
the transport direction, the fxed member being fixed
at a predetermined position in the transport direction,
and restricting rotation of the absorbent article with
a rotation restricting section, the rotation restricting
section being provided at a position where the rota-
tion restricting section can come into contact with
the edge of the absorbent article rotated by the fixed
member.

[0009] Features of the invention other than the above
will become clear by the description of the present spec-
ification and the accompanying drawings.

Advantageous Effects of Invention

[0010] According to the present invention, an appara-
tus that rotates an absorbent article in a facilitated man-
ner and a method of rotating an absorbent article in a
facilitated manner can be obtained.

Brief Description of Drawings

[0011]

FIG. 1A is an explanatory diagram illustrating how a
main body section of a sanitary napkin is individually
wrapped with a wrapping material and FIG 1B is a
plan view of the individually wrapped sanitary napkin.
FIG 2 is an explanatory diagram of a napkin rotating
apparatus
FIG 3 is an explanatory diagram illustrating how a
napkin is rotated by the rotating apparatus.
FIG. 4 is an explanatory diagram of forces exerted
on a napkin.
FIG. 5 is an explanatory diagram of a napkin rotating
apparatus that does not have a rotation restricting
wall.
FIG. 6 is an explanatory diagram illustrating a case
where an amount of rotation of the napkin rotated by
the fixed wall is small.
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FIGS. 7A to 7C are explanatory diagrams illustrating
variants.
FIGS. 8A and 8B are explanatory diagrams illustrat-
ing variants.
FIG. 9 is an explanatory diagram of a variant.

Mode for Carrying Out the Invention

[0012] At least the following matters will become ap-
parent from descriptions of this present specification and
of the accompanying drawings.
[0013] According to an aspect of the present invention,
an absorbent article rotating apparatus includes: a trans-
porting section that transports an absorbent article along
a transport direction with the absorbent article being
sandwiched between a pair of belts; and a fixed member
that rotates the absorbent article by coming into contact
with a portion of an edge of the absorbent article, the
portion being exposed from the belts, the edge being at
a downstream side in the transport direction, the fixed
member being fixed at a predetermined position in the
transport direction.
[0014] With such absorbent article rotating apparatus,
the absorbent article can be rotated with a simple appa-
ratus configuration. Therefore, the apparatus can be pre-
vented from becoming bulky and costs can be reduced.
[0015] Provided is an absorbent article rotating appa-
ratus as described above, further including: a rotation
restricting section that restricts rotation of the absorbent
article, the rotation restricting section being provided at
a position where the rotation restricting section can come
into contact with the edge of the absorbent article rotated
by the fixed member.
[0016] With such absorbent article rotating apparatus,
excessive rotation of the absorbent article can be sup-
pressed.
[0017] Provided is an absorbent article rotating appa-
ratus in which the fixed member has a wall surface lying
along a direction that intersects with the transport direc-
tion, the rotation restricting section being a wall surface
that forms an angle with the wall surface of the fixed mem-
ber, the angle being based on a desired amount of rota-
tion of the absorbent article.
[0018] With such absorbent article rotating apparatus,
the absorbent article can be rotated with a desired
amount of rotation.
[0019] Provided is an absorbent article rotating appa-
ratus as described above, further including a pressing
member, in which the pair of belts sandwich the absorb-
ent article in a thickness direction of the absorbent article,
and the pressing member presses the absorbent article
in the thickness direction via the belts when the edge of
the absorbent article and the fixed member come into
contact.
[0020] With such absorbent article rotating apparatus,
slippage between the belts and the absorbent article can
be prevented and a rotational force can be exerted on
the absorbent article.

[0021] Provided is an absorbent article rotating appa-
ratus as described above, further including a first wall
section, in which the fixed member comes into contact
with the edge of the absorbent article at a portion of the
edge exposed from the belts at one side in an intersecting
direction that intersects with the transport direction, the
first wall section being provided at a position downstream
of the fixed member in the transport direction and at a
position more to the other side in the intersecting direction
than the belts, the first wall section being inclined to the
one side in the intersecting direction from an upstream
side in the transport direction to the downstream side.
[0022] With such absorbent article rotating apparatus,
a relative position between the belts and the absorbent
article that have been offset by the rotation of the absorb-
ent article can be returned. Also, with the absorbent ar-
ticle coming into contact with the first wall section, a lack
in rotation of the absorbent article can be compensated.
[0023] Provided is an absorbent article rotating appa-
ratus described above, further including: a second wall
section provided at a position downstream of the first wall
section in the transport direction; and an opposed wall
section that opposes at least a part of the first wall section
as well as the second wall section across the belts in the
intersecting direction, a gap between the first wall section
and the opposed wall section in the intersecting direction
being narrower at a position on the downstream side in
the transport direction than at a position on the upstream
side.
[0024] With such absorbent article rotating apparatus,
the absorbent article can be transported smoothly while
adjusting the orientation of the absorbent article.
[0025] Provided is an absorbent article rotating appa-
ratus as described above, in which a gap in the intersect-
ing direction between the opposed wall section opposing
the second wall section and a central section of the belts
in the intersecting direction is greater than a gap in the
intersecting direction between an end section on the oth-
er side in the intersecting direction of the fixed member
and the central section of the belts.
[0026] With such absorbent article rotating apparatus,
the absorbent article can come into contact with the fixed
member, and the central section of the absorbent article
after rotation can be made to approach to the central
portion of the belts.
[0027] Provided is an absorbent article rotating appa-
ratus as described above, in which the absorbent article
is an article in which a main body section of the absorbent
article is individually wrapped with a wrapping material,
a distance in the intersecting direction between the sec-
ond wall section and the opposed wall section being
smaller than a length of the edge on the downstream side
in the transport direction of the absorbent article after
rotation and greater than or equal to a length of the edge
on the downstream side in the transport direction of the
main body section after rotation.
[0028] With such absorbent article rotating apparatus,
the orientation of the absorbent article can be adjusted
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without compressing the main body section of the ab-
sorbent article.
[0029] A further aspect of the invention is a method of
rotating an absorbent article, the method including: trans-
porting an absorbent article along a transport direction
with the absorbent article being sandwiched between a
pair of belts; and rotating the absorbent article by causing
a portion of an edge of the absorbent article to come into
contact with a fixed member, the portion being exposed
from the belts, the edge being at a downstream side in
the transport direction, the fixed member being fixed at
a predetermined position in the transport direction.
[0030] With such absorbent article rotating apparatus,
the absorbent article can be rotated in a facilitated man-
ner.

=== Sanitary Napkin (Absorbent Article) ===

[0031] In the description below, an individually
wrapped sanitary napkin will be described as an example
of an "absorbent article."
[0032] Fig. 1A is an explanatory diagram illustrating
how a main body section of a sanitary napkin (hereinafter
referred to as a napkin main body section 2) is individually
wrapped with a wrapping material 3, and Fig. 1B is a plan
view of the individually wrapped sanitary napkin (herein-
after referred to as a napkin 1). The napkin main body
section 2 is of a substantially rectangular shape that is
elongated in a longitudinal direction, and has a liquid per-
meable front face sheet (e. g. , a nonwoven fabric), a
liquid impermeable back face sheet (e.g., a sheet of pol-
yethylene or polypropylene) and an absorbent base ma-
terial that absorbs a liquid (e.g., a pulp fiber or a high-
absorbent polymer), with the absorbent base material
being provided between the front face sheet and the back
face sheet.
[0033] When individually wrapping the napkin main
body section 2, first, as shown in Fig. 1A, wing sections
4 of the napkin main body section 2 are bent towards a
front face side of the napkin main body section 2 and a
protection sheet 5 is provided thereon. Thereafter, the
napkin main body section 2 is folded twice in the longi-
tudinal direction together with the rectangular wrapping
material 3 (e.g., nonwoven fabric or a sheet of polyeth-
ylene) that is provided on a back face side of the napkin
main body section 2, in such a manner that a front face
of the napkin main body section 2 is situated inside. Then,
an overlapping portion of the folded napkin main body
section 2 and the wrapping material 3 is fastened with a
tape 6.
[0034] As shown in Fig. 1B, edge sections of the folded
wrapping material 3 at the right and left thereof in a width
direction (a direction intersecting with the longitudinal di-
rection) are adhered. The adhered edge sections (cross-
hatched sections in the drawings) are referred to as ad-
hered sections 3A and 3B. A method of adhering the
adhered sections 3A and 3B may be, for example, a
method in which an adhesive agent is applied or a pres-

sure bonding method by performing an embossing proc-
ess. In this manner, the napkin main body section 2 is
contained in the wrapping material 3.
[0035] For the sake of explanation below, as shown in
Fig. 1B, with the napkin 1 being spread in the width di-
rection, a size of the wrapping material 3 (napkin 1) in
the width direction is defined as "D1", a size of the wrap-
ping material 3(napkin 1) in the width direction excluding
the adhered sections 3A, 3B is defined as "D2", and a
size of the wrapping material 3 (napkin 1) in the longitu-
dinal direction is defined as "D3". The napkin main body
section 2 contained in the wrapping material 3 is located
at a portion of the wrapping material 3 other than the
adhered sections 3A and 3B. Therefore, a maximum size
of the napkin main body section 2 in the width direction
is less than or equal to the size "D2" of the wrapping
material 3 in the width direction excluding the adhered
sections 3A and 3B. Usually, the wrapping material 3 is
provided with a space without the napkin main body sec-
tion 2 at a portion other than the adhered sections 3A
and 3B, to give some clearance. However, to facilitate
the explanation here, the napkin main body section 2 is
situated from the adhered section 3A on the left side in
the width direction to the adhered section 3B on the right
side in the width direction of the wrapping material 3. In
other words, the maximum size of the napkin main body
section 2 in the width direction is equal to the size of the
wrapping material 3 in the width direction excluding the
adhered sections 3A and 3B, i.e., "D2".
[0036] Also, for the explanation below, concerning the
napkin 1, an edge lying along the longitudinal direction
and located on the left side in the width direction is re-
ferred to as a "first edge 1a", an edge similarly lying along
the longitudinal direction and located on the right side in
the width direction is referred to as a "second edge 1b",
an edge lying along the width direction and located on
one end side in the longitudinal direction is referred to as
a "third edge 1c", and an edge similarly lying along the
width direction and located on the other end side in the
longitudinal direction is referred to as a "fourth edge 1d".
Further, a direction in which there is an overlap in the
napkin 1 (in Fig. 1B, a direction penetrating through a
plane of paper) is referred to as a "thickness direction",
and a face of the napkin 1 fastened by the tape 6 is re-
ferred to as a "front face" and a face opposite thereto is
referred to as a "back face".

=== Rotating Apparatus and Rotating Method for a San-
itary Napkin (Absorbent Article) ===

[0037] Fig. 2 is an explanatory diagram of a rotating
apparatus 10 for the napkin 1, and Fig. 3 is a diagram
illustrating how the napkin 1 is rotated by the rotating
apparatus 10. In general, the individually wrapped napkin
1 is distributed in a state where it is packed in a bag with
a plurality of napkins 1. Also, there may be a case where
an orientation of the napkin 1 in a manufacturing process
is different from an orientation of the napkin 1 in a packing
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process. In such a case, the napkin 1 needs to be rotated
to change the orientation of the napkin 1. However, for
example, if the napkin 1 is to be rotated by placing the
napkin 1 on a plate provided at a surface of a rotating
drum and turning the plate with a cam mechanism in-
stalled in the rotating drum, an apparatus having a com-
plex mechanism will be required. Also, the apparatus will
become bulky.
[0038] Therefore, the present embodiment has for its
object to provide an apparatus that easily rotates the nap-
kin 1 and a method that easily rotates the napkin 1.
[0039] Here, as shown in Fig. 3, at part (A), it is as-
sumed that the napkin 1, the first edge la of which being
located on a downstream side in the transport direction,
needs to be oriented in such a manner that the third edge
1c comes to the downstream side in the transport direc-
tion for packing into a bag (i.e., for a subsequent process).
That is to say, taking the thickness direction of the napkin
1 as a rotation axis direction, the napkin 1 needs to be
rotated through 90 degrees in the transport direction of
the napkin 1 (in Fig. 3, at part (A), in a counterclockwise
direction) .
[0040] First, the rotating apparatus 10 for the napkin 1
of the present embodiment will be described.
[0041] As shown in Fig. 2, the rotation apparatus 10
has a transporting section that transports the napkin 1
from the upstream side to the downstream side in the
transport direction, a pressing roller 12, a fixed wall 13,
a rotation restricting wall 14, an inclined conveyor 15, a
far side inclined wall 16, a far side final adjustment wall
17, a near side inclined wall 18 and a near side final
adjustment wall 19. Note that Fig. 2 and part (A) in Fig.
3 are top views of the rotating apparatus 10, and parts
(B) to (E) in Fig. 3 are cross-sectional views of a part of
the rotating apparatus 10 and the napkin 1. In Fig. 3, at
part (A), a part of the transport belt 11 and the pressing
roller 12 have been omitted, and in Fig. 3, at part (E), the
near side inclined wall 18 and the near side final adjust-
ment wall 19 have been omitted in the drawing. Concern-
ing the rotating apparatus 10, a direction that intersects
with the transport direction of the napkin 1 is referred to
as a "depth direction (corresponds to the intersecting di-
rection), and one side in the depth direction is referred
to as "a near side" and the other side in the depth direc-
tion is referred to as "a far side".
[0042] The transporting section has a pair of transport
belts 11 that oppose in an up-down direction (in Fig. 2,
a direction penetrating the plane of paper) of the rotating
apparatus 10 and a driving source (e.g., a roller and a
motor, not shown) that drives the transport belts 11. As
shown in Fig. 3, at part (B), the transport belt 11 sand-
wiches the napkin 1 in the thickness direction of the nap-
kin 1. In other words, the napkin 1 is transported in the
transport direction in a state where it is sandwiched be-
tween the pair of transport belts 11 opposing in the up-
down direction of the rotating apparatus 10. It is to be
noted that, regarding the pair of transport belts 11, a por-
tion of the transport belt 11 that is in contact with a front

face of the napkin 1 is referred to as "an upper transport
belt 11A" and a portion of the transport belt 11 that is in
contact with a back face of the napkin 1 is referred to as
"a lower transport belt 11B".
[0043] The pressing roller 12 is provided upstream of
the fixed wall 13 in the transport direction and, as shown
in Fig. 3, at part (C), provided so as to come into contact
with an upper face of an upper transport belt 11A. Then,
the pressing roller 12 presses the napkin 1 in the thick-
ness direction from an upper side in the up-down direction
of the rotating apparatus 10 via the upper transport belt
11A. It is to be noted that the pressing roller 12 may be
a driving roller that voluntarily rotates by a motor and the
like, or may be a driven roller that rotates with a movement
of the transport belt 11 in the transport direction.
[0044] The fixed wall 13 is a wall that extends along
the depth direction and provided at a predetermined po-
sition in the transport direction (a position downstream
of the pressing roller 12 in the transport direction) and is
provided in a fixed manner at a position on a nearer side
with respect to the transport belts 11 in the depth direc-
tion.
[0045] The rotation restricting wall 14 is a wall that
forms a predetermined angle θ with the fixed wall 13 and
is provided at a position downstream of the fixed wall 13
in the transport direction and on the nearer side with re-
spect to the transport belts 11 in the depth direction. Here,
the angle θ formed by the fixed wall 13 and the rotation
restricting wall 14 is "90 degrees." Therefore, the rotation
restricting wall 14 is a wall surface that extends along the
transport direction.
[0046] The inclined conveyor 15 (belt conveyor) is pro-
vided at a position downstream of the rotation restricting
wall 14 in the transport direction and on a farther side
with respect to the transport belts 11 in the depth direc-
tion, and has a driving roller 151 situated on the upstream
side in the transport direction, a driven roller 152 situated
on the downstream side in the transport direction and a
broad belt 153. The belt 153 that is closed in a looped
manner is provided across the driving roller 151 and the
driven roller 152 and circulates around the two rollers
151 and 152 in accordance with the rotation of the driving
roller 151. Also, the driven roller 152 situated on the
downstream side in the transport direction is situated at
the nearer side in the depth direction with respect to the
driving roller 151 situated on the upstream side in the
transport direction. Therefore, from the upstream side to
the down stream side in the transport direction, the belt
153 is inclined to the nearer side (the transport belt 11
side) in the depth direction.
[0047] The far side inclined wall 16 is a wall surface
that is provided at a position downstream of the inclined
conveyor 15 in the transport direction and to the farther
side in the depth direction with respect to the transport
belt 11, and that extends along the transport direction.
Also, similarly to the inclined conveyor 15, the far side
inclined wall 16 is inclined to the near side in the depth
direction (the conveyor belt 11 side) from the upstream
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side to the downstream side in the transport direction. It
is to be noted that a position in the depth direction of an
end portion at the downstream side in the transport di-
rection of the belt 153 of the inclined conveyor 15 is sub-
stantially at the same position as a position in the depth
direction of an end portion at the upstream side in the
transport direction of the far side inclined wall 16. There-
fore, surfaces on the near side in the depth direction of
the belt 153 of the inclined conveyor 15 and the far side
inclined wall 16 are inclined in a substantially linear and
continuous manner from the upstream side to the down-
stream side of the transport direction.
[0048] The far side final adjustment wall 17 is a wall
surface extending along the transport direction and pro-
vided at a position downstream of the far side inclined
wall 16 in the transport direction and at a position on the
farther side in the depth direction with respect to the trans-
fer belt 11s. Here, the far side inclined wall 16 and the
far side final adjustment wall 17 are not separated apart
and arranged in a continuous manner in the transport
direction.
[0049] The near side inclined wall 18 is provided in
such a manner that it opposes, across the transport belts
11, a portion of the inclined conveyor 15 and the far side
inclined wall 16 in the depth direction, which portion being
on the downstream side in the transport direction. Also,
the near side inclined wall 18 is inclined to the far side
(the transfer belt 11 side) in the depth direction from the
upstream side to the downstream side in the transport
direction.
[0050] The near side final adjustment wall 19 is a wall
surface that extends along the transport direction and is
provided in such a manner that it opposes, across the
transport belts 11, the far side final adjustment wall 16 in
the depth direction. The near side inclined wall 18 and
the near side final adjustment wall 19 are not spaced
apart and are arranged in a continuous manner.
[0051] Further, as shown in parts (C) through (E) of
Fig. 3, the fixed wall 13, the rotation restricting wall 14,
the belt 153 of the inclined conveyor 15, the far side in-
clined wall 16, the far side final adjustment wall 17, as
well as the near side inclined wall 18 and the near side
final adjustment wall 19, which are not shown, are mem-
bers each having a height in the up-down direction of the
rotating apparatus 10 and the members are provided be-
tween a position higher than the upper transport belt 11A
and a position lower than the lower transport belt 11B.
Therefore, these members are provided, in the up-down
direction of the rotating apparatus 10, at positions (levels)
where they can come into contact with the napkin 1 that
is transported in a state of being sandwiched between
the transport belts 11.
[0052] Further, the fixed wall 13 and the rotation re-
stricting wall 14 may be a one-piece member (e.g., a
sheet metal bent at 90 degrees) or may be separate
members. Similarly, the far side inclined wall 16 and the
far side final adjustment wall 17 may be a one-piece
member or may be separate members, and the near side

inclined wall 18 and the near side final adjustment wall
19 may be a one-piece member or may be separate
members. It is to be noted that the members arranged
continuously in the transport direction are preferably pro-
vided as a one-piece member, since the napkin 1 trans-
ported in the transport direction is less likely to be caught
and the napkin 1 can be transported smoothly.
[0053] Next, a method of rotating the napkin 1 with the
rotating apparatus 10 will be described.
[0054] As shown in Fig. 3, the individually wrapped
napkin 1 is transported in a state where it is sandwiched
between the pair of transport belts 11. At this time, the
first edge 1a and the second edge 1b that are provided
along a longitudinal direction of the napkin 1 are lying
along the depth direction of the rotating apparatus 10,
and the third edge 1c and the fourth edge 1d that are
provided along a width direction of the napkin 1 are lying
along the transport direction of the rotating apparatus 10.
The first edge 1a of the napkin 1 is on the downstream
side in the transport direction and the first edge 1a cor-
responds to the "edge on the downstream side in the
transport direction of the napkin 1".
[0055] Further, a width (size in the depth direction) "D4
(see Fig. 2)" of the transport belts 11 is shorter than a
size in the longitudinal direction (size in the depth direc-
tion) "D3 (see Fig. 1B)" of the napkin 1. Therefore, as
shown in Fig. 3, at part (A), the one end side in the lon-
gitudinal direction (e.g., the third edge 1c) of the napkin
1 is exposed from the transport belts 11 at the far side in
the depth direction and the other end side in the longitu-
dinal direction (e.g., the fourth edge 1d) of the napkin 1
is exposed from the transport belts 11 at the near side in
the depth direction.
[0056] Thus, by transporting the napkin 1, as shown in
Fig. 3, at parts (A) and (C), the first edge 1a (the edge
on the downstream side in the transport direction) of the
napkin 1 comes into contact with the fixed wall 13. In
detail, a portion of the first edge 1a of the napkin 1 ex-
posed from the transport belts 11 at the near side in the
depth direction comes into contact with the wall surface
(hereinafter referred to as a contact surface 13a) of the
fixed wall 13 on the upstream side in the transport direc-
tion. Then, a rotational force in a counterclockwise direc-
tion is exerted on the napkin 1 and the napkin 1 rotates
in the counterclockwise direction. As a result, the napkin
1, the first edge 1a of which being located on the down-
stream side in the transport direction, can be oriented in
such a manner that the third edge 1c comes to the down-
stream side in the transport direction for packing into a
bag (for a subsequent process) .
[0057] Fig. 4 is a diagram illustrating forces exerted on
a napkin 1. The napkin 1 in the rotating apparatus 10
experiences a force Fc that tends to move the napkin 1
from the upstream side to the downstream side in the
transport direction by the transport belts 11 (transporting
section) . On the other hand, when the first edge 1a of
the napkin 1 comes into contact with the fixed wall 13,
the napkin 1 that tends to move to the downstream side
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in the transport direction experience a force (reaction
force) Fw that tends to push the napkin 1, from the contact
surface 13a of the fixed wall 13, back to the upstream
side in the transport direction. In other words, when the
first edge 1a of the napkin 1 comes into contact with the
fixed wall 13, the napkin 1 experiences the force Fc acting
along the transport direction and towards the down-
stream side in the transport direction and the force Fw
acting along the transport direction and towards the up-
stream side in the transport direction. Then, these two
forces Fc and Fw act as a couple and a rotational force
(a moment M) is applied to the napkin 1. It is to be noted
that the napkin 1 rotates in the counterclockwise direction
with a pivot f being an end portion of the fixed wall 13 on
the upstream side in the transport direction and that is
an end portion on the far side in the depth direction.
[0058] In other words, with the rotating apparatus 10
of the present embodiment, the napkin 1 is rotated by
transporting the napkin 1 along the transport direction in
a state where the napkin 1 is sandwiched between the
pair of transport belts 11 and causing the portion of an
edge (first edge 1a) of the napkin 1 at a downstream side
in the transport direction, which portion being exposed
from the transport belts 11, to come into contact with the
fixed wall 13.
[0059] Therefore, the napkin 1 can be rotated with the
rotating apparatus 10 having a simple structure in which
the fixed wall 13 is simply provided on the transport path
of the napkin 1. Accordingly, with the rotating apparatus
of the present embodiment, cost can be reduced since
a complex mechanism is required and the space can be
saved since the apparatus can be avoided from becom-
ing bulky.
[0060] In the rotating apparatus 10 of the present em-
bodiment, the portion of the napkin 1 that is exposed from
the transfer belts 11 at the near side in the depth direction
is caused to come into contact with the fixed wall 13.
Therefore, the fixed wall 13 is provided on the nearer
side in the depth direction with respect to the transport
belts 11. Accordingly, the transport belts 11 and the fixed
wall 13 can be prevented from being caught and the nap-
kin 1 can be transported smoothly.
[0061] As has been described above (as shown in Fig.
3, at part (C)), the fixed wall 13 is a wall surface that has
a height in the up-down direction of the rotating apparatus
10. Therefore, even if the position in the up-down direc-
tion of the napkin 1 upon coming into contact with the
fixed wall 13 becomes slightly offset, the first edge 1a of
the napkin 1 can be securely caused to come into contact
with the fixed fall 13 and the napkin 1 can be rotated.
[0062] As shown in Fig. 3, at part (A), the napkin 1
before coming into contact with the fixed wall 13 is pro-
vided in such a manner that a central section C(n) of the
napkin 1 in the depth direction is located on the nearer
side (on the fixed wall 13 side) with respect to a central
section C(b) of the transport belts 11 in the depth direc-
tion. In other words, the napkin 1 is more exposed on the
nearer side (on the fixed wall 13 side) with respect to the

transport belts 11. Therefore, even if the position of the
napkin 1 becomes somewhat offset in the depth direction
upon coming into contact with the fixed wall 13, the first
edge 1a of the napkin 1 can be securely brought into
contact with the fixed wall 13 and the napkin 1 can be
rotated. However, it is not limited thereto, and the position
of the center section C (n) of the napkin 1 in the depth
direction may be aligned with the center section C(b) of
the transport belts 11 in the depth direction in such a
manner that the napkin 1 is securely sandwiched be-
tween the transport belts 11.
[0063] On the other hand, in a case where a portion of
the napkin 1 (first edge 1a) that comes into contact with
the fixed wall 13 is large, the reaction force Fw from the
fixed wall 13 becomes strong and it will be difficult to
rotate the napkin 1. Accordingly, as shown in Fig. 4, the
center section C(n) of the napkin 1 in the depth direction
is located at a farther side in the depth direction (the side
opposite the fixed wall 13) with respect to the end section
of the fixed wall 13 on the far side in the depth direction
(i.e., pivot f). In such a manner, it is possible to prevent
the portion of the napkin 1 that comes into contact with
the fixed wall 13 from becoming too large that it becomes
difficult to rotate the napkin 1.
[0064] With the rotating apparatus 10 of the present
embodiment, as shown in Fig. 3, at part (C), when the
first edge 1a (an edge on the downstream side in the
transport direction) of the napkin 1 and the fixed wall 13
come into contact, the pressing roller 12 presses the nap-
kin 1 in the thickness direction via the transport belts 11.
In other words, a distance D6 between the transport belts
11A, 11B in the up-down direction when the napkin 1 and
the fixed wall 13 are in contact (part (C) in Fig. 3) is made
smaller than a distance D5 between the transport belts
11A, 11B in the up-down direction when the napkin 1 and
the fixed wall 13 are not in contact (part (B) in Fig. 3). In
this manner, a force exerted by the transport belts 11
when sandwiching the napkin 1 becomes stronger when
the first edge 1a of the napkin 1 and the fixed wall 13
come into contact and the sliding between the transport
belts 11 and the napkin 1 can be prevented. As a result,
the transport belts 11 (transporting section) can securely
exert the force Fc onto the napkin 1, which force Fc caus-
ing the napkin 1 to be moved downwards in the transport
direction, and the napkin 1 can be rotated.
[0065] Here, as shown in Fig. 3, at part (C), the press-
ing roller 12 presses the central section along the width
direction of the napkin 1. Therefore, it is preferable to
provide the pressing roller 12 at a position which is offset
to the upstream side in the transport direction from the
fixed wall 13 by half a length of the widthwise size of the
napkin 1 (D1/2). In order that the pressing roller 12 can
press the napkin 1 from above, it is preferable the press-
ing roller 12 is provided in such a manner that the lower
end surface of the pressing roller 12 is located at a po-
sition below the position of the upper transport belt 11A
in the up-down direction.
[0066] Fig. 5 is an explanatory diagram of a napkin
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(napkin 1) rotating apparatus that does not have a rota-
tion restricting wall 14. Here, it is assumed that the napkin
1 is to be rotated through 90 degrees in the counterclock-
wise direction. Therefore, concerning the napkin 1 after
the rotation, as shown in part (A) of Fig. 3, it is preferable
that the first edge 1a lies along the transport direction
and the third edge 1c lies along the depth direction. How-
ever, in the case of a rotation apparatus that does not
have the rotation restricting wall 14 as shown in Fig. 5,
if the rotational force exerted on the napkin 1 is strong,
the napkin 1 will rotate through more than 90 degrees in
the counterclockwise direction. As a result, the first edge
1a will not lie along the transport direction and inclines
to the near side in the depth direction from the upstream
side to the downstream side in the transport direction,
and the third edge 1c will not lie along the depth direction
and inclines to the upstream side in the transport direction
from the far side to the near side in the depth direction.
[0067] Accordingly, with the rotating apparatus 10 of
the present embodiment, as shown in Fig. 2, the rotation
restricting wall 14 that restricts the rotation of the napkin
1 is provided at a position where the rotation restricting
wall 14 can come into contact with the first edge 1a of
the napkin 1 rotated by the fixed wall 13. Accordingly,
even if the rotational force exerted on the napkin 1 is
strong and the napkin 1 tends to rotate through an angle
of more than 90 degrees in the counterclockwise direc-
tion, the first edge 1a of the napkin 1 will come into contact
with the rotation restricting wall 14 and the rotation of the
napkin 1 is restricted. As a result, an excessive rotation
(here, a rotation greater than 90 degrees) of the napkin
1 can be suppressed.
[0068] In the rotating apparatus 10 of the present em-
bodiment, the fixed wall 13 has a wall surface lying along
the depth direction, and the rotation restricting wall 14 is
a wall surface that forms an angle with the wall surface
of the fixed wall 13, which angle being based on a desired
amount of rotation of the napkin 1. In other words, an
angle θ between the wall surface of the fixed wall 13 lying
along the depth direction and on the downstream side in
the transport direction and the wall surface of the rotation
restricting wall 14 lying along the transport direction and
on the near side in the depth direction is defined as an
angle based on the desired amount of rotation of the nap-
kin 1. Here, since the napkin 1 is to be rotated through
90 degrees in the counterclockwise direction, the angle
θ is 90 degrees.
[0069] Accordingly, even if the napkin 1 tends to rotate
through an angle of more than angle θ (90 degrees), since
the first edge 1a of the napkin 1 comes into contact with
the rotation restricting wall 14, the napkin 1 can be pre-
vented from being rotated through an angle of more than
the desired amount of rotation. In other words, with the
rotation restricting wall 14, the napkin 1 can be rotated
through the desired amount of rotation.
[0070] Fig. 6 is an explanatory diagram illustrating a
case where an amount of rotation of the napkin 1 rotated
by the fixed wall 13 is small. When the rotational force

exerted on the napkin 1 is weak, there may be a case
where the napkin 1 only rotates through an angle smaller
than 90 degrees in the counterclockwise direction. How-
ever, the rotating apparatus 10 of the present embodi-
ment includes the inclined conveyor 15 and the far side
inclined wall 16 (corresponds to the first wall section) that
are provided at positions on the downstream side in the
transport direction with respect to the fixed wall 13 and
the rotation restricting wall 14 and on the farther side in
the depth direction with respect to the transport belts 11
(i.e., the opposite side to the side where the first edge 1a
of the napkin 1 comes into contact with the fixed wall 13).
The inclined conveyor 15 and the far side inclined wall
16 are inclined to the near side in the depth direction from
the upstream side to the downstream side in the transport
direction.
[0071] Accordingly, as shown in Fig. 6, even if the nap-
kin 1 rotates through only an angle smaller than the de-
sired amount of rotation, the end section of the napkin 1
on the far side in the depth direction (an intersecting por-
tion between the second edge 1b and the third edge 1c)
comes into contact with a surface on the near side in the
depth direction of the inclined conveyor 15 (belt 153) and
the napkin 1 can be rotated in the counterclockwise di-
rection. As a result, the napkin 1 can be rotated, from a
state before coming into contact with the fixed wall 13,
through 90 degrees in the counterclockwise direction. In
other words, with the inclined conveyor 15 and the far
side inclined wall 16, the lack of rotation of the napkin 1
by the fixed wall 13 can be compensated.
[0072] As shown in part (A) of Fig. 3, the napkin 1 be-
fore coming into contact with the fixed wall 13 is provided
in such a manner that the central section C (n) of the
napkin 1 in the depth direction and the central section C
(b) of the transport belts 11 in the depth direction are at
substantially the same position (here, the central section
C(n) of the napkin 1 is slightly offset to the near side in
the depth direction from the central section C(b) of the
transport belts 11). However, the central section C(n) in
the depth direction of the napkin 1 after rotation is greatly
offset to the far side in the depth direction with respect
to the central section C (b) in the depth direction of the
transport belts 11. In other words, the napkin 1 that has
been rotated by coming into contact with the fixed wall
13 will be located on the far side in the depth direction
compared to a state before the rotation. Accordingly, if
the central section C (n) of the napkin 1 and the central
section C (b) of the transport belts 11 are greatly offset,
the napkin 1 cannot be transported in a stable manner.
[0073] It is to be noted that the rotating apparatus 10
of the present embodiment has the inclined conveyor 15
and the far side inclined wall 16 inclined to the near side
(the transport belts 11 side) in the depth direction from
the upstream side to the downstream side in the transport
direction. Therefore, as shown in Fig. 3, since the edge
(second edge 1b) of the napkin 1 on the far side in the
depth direction after the rotation comes into contact with
surfaces on the near side in the depth direction of the
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inclined conveyor 15 (belt 153) and the far side inclined
wall 16, the napkin 1 is transported while being offset to
the near side in the depth direction (the transport belts
11 side). As a result, the offset between the central sec-
tion C(n) of the napkin 1 after rotation and the central
section C(b) of the transport belts gradually reduces and
it is possible to proceed to subsequent processes with
the napkin 1 being securely sandwiched between the
transport belts 11. In other words, a relative position be-
tween the napkin 1 and the transport belt 11 that have
been offset by the rotation of the napkin 1 can be returned
by the inclined conveyor 15 and the far side inclined wall
16.
[0074] Since the napkin 1 rotated by the fixed wall 13
is offset to the far side in the depth direction with respect
to the transport belts 11, the wall located on the far side
in the depth direction, among the opposing walls that
oppose across the transport belts 11, is more likely to
come into contact with the napkin 1 than the wall located
on the near side. Accordingly, as in the rotating apparatus
10 of the present embodiment, it is preferable that a part
of the wall located on the far side in the depth direction
with respect to the transport belts 11 is a belt conveyor
such as the inclined conveyor 15. Thus, the napkin 1 will
not get blocked on the transport path and the napkin 1
can be transported smoothly. Cost can be reduced com-
pared to a case where the wall located on the nearer side
in the depth direction respect to the transport belts 11 is
also provided as a belt conveyor.
[0075] In the rotating apparatus 10, the napkin 1 finally
passes between the far side final adjustment wall 17 and
the near side final adjustment wall 19. As will be de-
scribed in detail below, a distance between the far side
final adjustment wall 17 and the near side final adjustment
wall 19 in the depth direction (D7 in Fig. 2) is smaller than
a distance in the depth direction (distance D1 in the width
direction in Fig. 1B) of the napkin 1 after rotation (D7<D1).
Therefore, a gap will not be produced when the napkin
1 passes between the far side final adjustment wall 17
and the near side final adjustment wall 19, and the central
section C (n) of the napkin 1 will pass a central section
C(w) in the depth direction between the far side final ad-
justment wall 17 and the near side final adjustment wall
19.
[0076] Therefore, as shown in Fig. 2, it is preferable to
determine a relative position between the far side and
near side final adjustment walls 17, 19 and the transport
belts 11 such that the central section C (b) of the transport
belts 11 in the depth direction is located at the central
section C(w) in the depth direction between the far side
final adjustment wall 17 and the near side final adjustment
wall 19. In this manner, as shown in Fig. 3, at part (A),
finally, the central section C (n) of the napkin 1 and the
central section C (b) of the transport belts 11 can be made
to coincide as much as possible. As a result, it is possible
to proceed to subsequent processes with the napkin 1
being securely sandwiched between the transport belts
11. Specifically, it is preferable if the central section C(b)

of the transport belts 11 passes a position offset from the
far side final adjustment wall 17 to the near side in the
depth direction by a distance D8 (=D7/2) that is half the
distance D7 between the far side final adjustment wall
17 and the near side final adjustment wall 19 in the depth
direction, or a position C (w) offset from the near side
final adjustment wall 19 to the far side in the depth direc-
tion by distance D8.
[0077] In the rotating apparatus of the present embod-
iment, the far side final adjustment wall 17 extending
along the transport direction is provided at a position
downstream of the inclined conveyor 15 and the far side
inclined wall 16 in the transport direction. The near side
inclined wall 18 and the near side final adjustment wall
19 (correspond to an opposed wall section) oppose a
part of the inclined conveyor 15, the far side inclined wall
16 and the far side final adjustment wall 17 in the depth
direction, across the transport belts 11. A distance in the
depth direction between the inclined conveyor 15 (belt
153) and the far side inclined wall 16, and the near side
inclined wall 18 is configured to be narrower at a down-
stream position than at an upstream position in the trans-
port direction.
[0078] Here, from the upstream side to the down-
stream side in the transport direction, a breadth formed
between the inclined conveyor 15 (belt 153) and the far
side inclined wall 16, and the near side inclined wall 18
gradually narrows. Specifically, as shown in Fig. 2, a dis-
tance D10 at a second position P2 on the downstream
side in the transport direction between a surface of the
far side inclined wall 16 on the near side in the depth
direction and a surface of the near side inclined wall 18
on the far side in the depth direction is narrower than a
distance D9 at a first position P1 on the upstream side
in the transport direction between a surface of the belt
153 of the inclined conveyor 15 on the near side in the
depth direction and a surface of the near side inclined
wall 18 on the far side in the depth direction (D10<D9).
[0079] Accordingly, while transporting the napkin 1
smoothly without the napkin 1 getting blocked on the
transport path, the position of the napkin 1 that has been
offset to the far side in the depth direction with respect
to the transport belts 11 can be returned to the transport
belt 11 side and an angle of the napkin 1 can be adjusted.
[0080] During the process of returning the position of
the napkin 1, which has been offset to the far side in the
depth direction with respect to the transport belts 11, to
the transfer belt 11 side, there is a case of rotating through
more than 90 degrees in the counterclockwise direction
as compared to the napkin 1 before rotation, as shown
in Fig. 3, at part (A). In this case, with the opposed walls
having a breadth that gradually narrows, i.e., the inclined
conveyor 15 and the far side inclined wall 16, and the
near side inclined wall 18, the napkin 1 can be smoothly
transferred between the opposed walls extending along
the transport direction, i.e., the far side final adjustment
wall 17 and near side final adjustment wall 19, while ad-
justing the angle of the napkin 1. As a result, the napkin
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1 is finally transported to the packing process (subse-
quent process) in a state rotated by the fixed wall 13 by
the desired amount of rotation from the stage before ro-
tation (in a state of being rotated through 90 degrees in
the counterclockwise direction). Therefore, the process-
ing in the packing process is stabilized and productivity
can be improved.
[0081] In the rotating apparatus 10 of the present em-
bodiment, the distance in the depth direction (D7 shown
in Fig. 2) between the far side final adjustment wall 17
and near side final adjustment wall 19 is less than the
length (D1 shown in Fig. 1B) of the third edge 1c that is
an edge on the downstream side in the transport direction
of the napkin 1 after rotation (napkin 1 including both a
portion where the napkin main body section 2 exists and
a portion where the napkin main body section 2 does not
exist), and greater than or equal to a length (maximum
width D2 of the napkin main body section 2 shown in Fig.
1B) of the edge on the downstream side in the transport
direction of the napkin main body section 2 after rotation
(D2≤D7<D1).
[0082] Accordingly, with the far side final adjustment
wall 17 and near side final adjustment wall 19, in the
napkin 1, the portion where the napkin main body section
2 does not exist (i.e., a portion with only the wrapping
material 3, here, the adhesive portion 3A, 3B) is com-
pressed, but the napkin main body section 2 is not com-
pressed. Therefore, degrading of the quality of the napkin
1 can be prevented. On the other hand, if it is only the
wrapping material 3 that is compressed, there is no in-
fluence on the function as the sanitary napkin, and, for
example, when a nonwoven fabric or a polyethylene
sheet, etc., is used as the wrapping material 3, the wrap-
ping material 3 can be returned even if it has been com-
pressed.
[0083] When the distance D7 in the depth direction of
the far side final adjustment wall 17 and near side final
adjustment wall 19 (hereinafter, two opposed walls) is
less than the width D1 of the napkin 1, the portion of only
the wrapping material is compressed and the portion of
the napkin 1 where the napkin main body section 2 exists
can be laid along the two opposed walls 17 and 19. Ac-
cordingly, the a fine adjustment of the angle of the napkin
1 can be performed with the two opposed walls 17 and
19, and finally, the napkin 1 can be transported to the
wrapping process (subsequent process) in a state where
the napkin 1 is rotated by the desired amount of rotation
(in a state where it is rotated through 90 degrees in the
counterclockwise direction).
[0084] In the rotating apparatus 10 of the present em-
bodiment, as shown in Fig. 2, the distance D8 in the depth
direction between a surface on the far side in the depth
direction of the near side final adjustment wall 19 and the
central section C (b) in the depth direction of the transport
belts 11 is greater than a distance D11 between the end
section on the far side in the depth direction of the fixed
wall 13 and the central section C(b) of the transport belts
11 (D8>D11. In other words, the surface on the far side

in the depth direction of the near side final adjustment
wall 19 is located on the nearer side in the depth direction
with respect to the end section in the depth direction of
the fixed wall 13.
[0085] In other words, the fixed wall 13 is provided at
a position which is comparatively close to the transport
belts 11. Therefore, even if the position in the depth di-
rection of the napkin 1 becomes slightly offset at the time
of coming into contact with the fixed wall 13, the first edge
1a of the napkin 1 can be securely brought into contact
with the fixed wall 13 and the napkin 1 can be rotated.
[0086] The napkin 1 after rotation will be located at a
farther side in the depth direction with respect to the end
section on the far side in the depth direction of the fixed
wall 13. Accordingly, the central section C (n) in the depth
direction of the napkin 1 after rotation will be offset to the
farther side in the depth direction with respect to the cen-
tral section C (b) in the depth direction of the transport
belts 11. Therefore, by providing the surface on the far
side in the depth direction of the near side final adjust-
ment wall 19 at a position on the nearer side in the depth
direction with respect to the end section in the depth di-
rection of the fixed wall 13, the central section C (n) of
the napkin 1 after rotation can be brought closer to the
central section C (b) of the transport belts 11. As a result,
the napkin 1 can be transferred to the subsequent proc-
ess while being securely sandwiched between the trans-
fer belts 11.

=== Variants ===

[0087] Fig. 7A is an explanatory diagram illustrating a
variant of a fixed member that rotates the napkin 1. In
the embodiment described above, as shown in Fig. 4,
the fixed member is exemplified by the fixed wall 13 hav-
ing the fall surface (contacting surface 13a) extending
along the depth direction, but it is not limited thereto. For
example, as shown in Fig. 7A, the fixed member 20 may
be a rod-like member that extends in the up-down direc-
tion (a direction penetrating through the plane of paper
of Fig. 7A) of the rotating apparatus. By fixing such rod-
like fixed member 20 at a predetermined position in the
transport direction, a portion of the edge (first edge 1a)
on the downstream side in the transport direction of the
napkin 1, which portion being exposed from the transport
belts 11, can be brought into contact with the peripheral
surface of the fixed member 20 and the napkin 1 can be
rotated in the counterclockwise direction.
[0088] Fig. 7B is an explanatory diagram illustrating a
variant of the amount of rotation of the napkin 1. In the
embodiment described above, the embodiment in which
the napkin 1 is rotated through 90 degrees in the coun-
terclockwise direction is shown by way of example, but
it is not limited thereto. For example, as shown in Fig.
7B, the napkin 1 may be rotated through an angle smaller
than 90 degrees in the counterclockwise direction. In
such a case, as shown in Fig. 7B, it is preferable that the
angle θ between the surface of the fixed wall 13 lying
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along the depth direction and on the downstream side in
the transport direction and the surface of the rotation re-
stricting wall 14 lying along the transport direction and
on the near side in the depth direction is an angle greater
than 90 degrees. Thus, the rotation of the napkin 1 is
restricted by the rotation restricting wall 14 before the
napkin 1 rotates through 90 degrees in the counterclock-
wise direction.
[0089] Further, when it is desired to rotate the napkin
1 through an angle greater than 90 degrees in the coun-
terclockwise direction (not shown), it is preferable that
the angle θ between the fixed wall 13 and the rotation
restricting wall 14 is an angle smaller than 90 degrees.
[0090] In this manner, it is preferable that the angle θ
between the fixed wall 13 and the rotation restricting wall
14 is an angle corresponding to the desired amount of
rotation.
[0091] In the embodiment described above, the em-
bodiment in which the napkin 1 is rotated in the counter-
clockwise direction is shown by way of example, but it is
not limited thereto. For example, in the rotating apparatus
10 shown in Fig. 2, the napkin 1 can be rotated in the
clockwise direction by providing the fixed wall 13 at a
position on the farther side in the depth direction with
respect to the transport belts 11.
[0092] Fig. 7C is an explanatory diagram illustrating a
variant of an arrangement of the fixed wall 13 and the
rotation restricting wall 14. In the embodiment described
above, as shown in Fig. 2, the fixed wall 13 and the ro-
tation restricting wall 14 are arranged continuously in the
transport direction, but it is not limited thereto. For exam-
ple, as shown in Fig. 7C, the fixed wall 13 and the rotation
restricting wall 14 may be arranged in a spaced apart
manner. In doing so, it is preferable that a distance D12
in the transport direction between the fixed wall 13 and
the rotation restricting wall 14 is shorter than a length
D13 from the edge (third edge 1c) of the napkin 1 after
rotation on the downstream side in the transport direction
to the surface of the fixed wall 13 on the downstream
side in the transport direction (D12<D13). In this manner,
the napkin 1 can be prevented from being caught at the
spaced part section of the fixed wall 13 and the rotation
restricting wall 14, and the napkin 1 can be smoothly
transported.
[0093] Figs. 8A and 8B are explanatory diagrams illus-
trating variants of a pressing member that presses the
napkin 1 in the thickness direction when the napkin 1
rotates. In the embodiment described above, the press-
ing member is exemplified by the pressing roller 12, but
it is not limited thereto and other members may be used.
In the embodiment described above, as shown in part
(C) of Fig. 3, there is a space on a side of the pressing
roller 12 opposite to the transport belts 11, but it is not
limited thereto. For example, as shown in Fig. 8A, a dif-
ferent pressing roller 21 may be provided at a position
opposing the pressing roller 12 across the transfer belts
11A, 11B. As shown in Fig. 8B, a receiving section 22
(e.g., a sheet metal having a surface parallel to the wide

surface of the transfer belts 11, etc.,) may be provided
at a position opposing the pressing roller 12 across the
transfer belts 11A, 11B. In these cases, when the napkin
1 comes into contact with the fixed wall 13, a force exerted
by the transport belts 11 to sandwich the napkin 1 can
be increased and thus the slippage between the transport
belts 11 and the napkin 1 can be prevented. As a result,
the force (Fc shown in Fig. 4) that causes the napkin 1
to move to the downstream side in the transport direction
can be exerted on the napkin 1 and the napkin 1 can be
securely rotated.
[0094] Fig. 9 is an explanatory diagram of a variant of
an inclined wall (first wall section) located on the far side
in the depth direction. In the embodiment described
above, as shown in Fig. 2, the inclined wall is exemplified
by the inclined conveyor 15 and the far side inclined wall
16 (a wall that is inclining to the near side in the depth
direction from the upstream side to the downstream side
in the transport direction) located on the far side in the
depth direction, but it is not limited thereto. As shown in
Fig. 9, a part. of the inclined wall located on the far side
in the depth direction may not be a belt conveyor, but
may be a wall 23 formed by a sheet metal member.
[0095] Further, the inclined wall on the near side in the
transport direction (near side inclined wall 18 shown in
Fig. 9) maybe a belt conveyor. Since the napkin 1 rotated
by the fixed wall 13 will be offset to the far side in the
depth direction with respect to the transport belts 11, the
wall located on the near side in the depth direction has
a less region in contact with the napkin 1, and it is difficult
for the napkin 1 to get caught. Therefore, the wall located
on the near side in the depth direction may be a wall that
extends along the transport direction and not inclined.
[0096] In the embodiment described above, the rota-
tion restricting wall 14 that prevents an excessive rotation
of the napkin 1 is provided, but it is not limited thereto
and the rotating apparatus may be a rotating apparatus
that does not have the rotation restricting wall 14 as il-
lustrated in Fig. 5. The rotating apparatus may be a ro-
tating apparatus that does not have walls (the inclined
conveyor 15, the far side inclined wall 16, the far side
final adjustment wall 17, the near side inclined wall 18
and the near side final adjustment wall 19) opposing in
the depth direction across the transport belts 11.

=== other Embodiments ===

[0097] In the description above, the absorbent article
rotating apparatus and the method of rotating absorbent
article of the aspects of the invention have been de-
scribed based on the above-mentioned embodiments.
The embodiments of the present invention are simply for
facilitating the understanding of the present invention and
are not in any way to be construed as limiting the present
invention. The present invention may variously be mod-
ified or altered without departing from its spirit and en-
compass equivalents thereof.
[0098] In the above-mentioned embodiments, the em-
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bodiment in which the individually wrapped sanitary nap-
kin (Fig. 1B) is rotated as an exemplary absorbent article
has been described. However, it is not limited thereto
and the absorbent article rotating apparatus and the
method of rotating absorbent article of the aspects of the
invention may be applied to, for example, diapers, sani-
tary napkins that are not individually wrapped or sanitary
napkins that are not folded.

Reference Signs List

[0099]

1 napkin (absorbent article),
2 napkin main body section (main body section),
3 wrapping member, 4 wing section, 5 protection

sheet, 6 tape,
3A adhered section, 3B adhered section,
1a first edge, 1b second edge, 1c third edge, 1d forth

edge,
10 rotating apparatus, 11 transporting belt (a pair of

belts),
11A upper transport belt, 11B lower transport belt,
12 pressing roller (pressing member), 13 fixing

wall(fixing member),
14 rotation restricting wall (rotation restricting sec-

tion),
15 inclined conveyor (first wall section),
151 driving roller, 152 driven roller, 153 belt,
16 far side inclined wall (first wall section),
17 far side final adjustment wall (second wall sec-

tion),
18 near side inclined wall (opposed wall section),
19 near side final adjustment wall (opposed wall sec-

tion),
20 fixing member, 21 pressing roller,
22 receiving section, 23 wall

Claims

1. An absorbent article rotating apparatus (10) com-
prising:

a transporting section that transports an absorb-
ent article (1) along a transport direction with the
absorbent article (1) being sandwiched between
a pair of belts (11);
a fixed member (13) that rotates the absorbent
article (1) by coming into contact with a portion
of an edge (1a) of the absorbent article (1), the
portion being exposed from the belts (11), the
edge (1a) being at a downstream side in the
transport direction, the fixed member (13) being
fixed at a predetermined position in the transport
direction, and
a rotation restricting section (14) that restricts
rotation of the absorbent article (1), the rotation

restricting section (14) being provided at a po-
sition where the rotation restricting section (14)
can come into contact with the edge (1a) of the
absorbent article (1) rotated by the fixed member
(13).

2. An absorbent article rotating apparatus according to
claim 1, wherein
the fixed member (13) has a wall surface lying along
a direction that intersects with the transport direction,
the rotation restricting section (14) being a wall sur-
face that forms an angle with the wall surface of the
fixed member (13), the angle being based on a de-
sired amount of rotation of the absorbent article (1).

3. An absorbent article rotating apparatus according to
any one of claims 1 to 2, further comprising a press-
ing member (12), wherein
the pair of belts (11) sandwich the absorbent article
in a thickness direction of the absorbent article (1),
and
the pressing member (12) presses the absorbent ar-
ticle (11) in the thickness direction via the belts (11)
when the edge (1a) of the absorbent article (1) and
the fixed member (13) come into contact.

4. An absorbent article rotating apparatus according to
any one of claims 1 to 3, further comprising a first
wall section (16),
wherein the fixed member (13) comes into contact
with the edge (1 a) of the absorbent article (11) at a
portion of the edge exposed from the belts (11) at
one side in an intersecting direction that intersects
with the transport direction,
the first wall section (16) being provided at a position
downstream of the fixed member (13) in the transport
direction and at a position more to the other side in
the intersecting direction than the belts (11),
the first wall section (16) being inclined to the one
side in the intersecting direction from an upstream
side in the transport direction to the downstream
side.

5. An absorbent article rotating apparatus according to
claim 4, further comprising:

a second wall section (17) provided at a position
downstream of the first wall section (16) in the
transport direction; sand
an opposed wall section that opposes at least a
part of the first wall section (16) as well as the
second wall section (17) across the belts (11) in
the intersecting direction,
a gap between the first wall section (16) and the
opposed wall section in the intersecting direction
being narrower at a position on the downstream
side in the transport direction than at a position
on the upstream side.
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6. An absorbent article rotating apparatus according to
claim 5, wherein
a gap in the intersecting direction between the op-
posed wall section opposing the second wall section
(17) and a central section of the belts (11) in the
intersecting direction is greater than a gap in the in-
tersecting direction between an end section on the
other side in the intersecting direction of the fixed
member (13) and the central section of the belts (11).

7. An absorbent article rotating apparatus according to
one of claims 5 and 6, wherein
the absorbent article (11) is an article in which a main
body section (2) of the absorbent article (1) is indi-
vidually wrapped with a wrapping material,
a distance in the intersecting direction between the
second wall section (17) and the opposed wall sec-
tion being smaller than a length of the edge on the
downstream side in the transport direction of the ab-
sorbent article (1) after rotation and greater than or
equal to a length of the edge on the downstream side
in the transport direction of the main body section
(2) after rotation.

8. A method of rotating an absorbent article, the method
comprising:

transporting an absorbent article (1) along a
transport direction with the absorbent article (1)
being sandwiched between a pair of belts (11);
rotating the absorbent article (1) by causing a
portion of an edge (1a) of the absorbent article
(1) to come into contact with a fixed member
(13), the portion being exposed from the belts
(11), the edge (1 a) being at a downstream side
in the transport direction, the fixed member (13)
being fixed at a predetermined position in the
transport direction, and
restricting rotation of the absorbent article (1)
with a rotation restricting section (14), the rota-
tion restricting section (14) being provided at a
position where the rotation restricting section
(14) can come into contact with the edge (1a) of
the absorbent article (1) rotated by the fixed
member (13)..

Patentansprüche

1. Absorptionsartikel-Rotationsapparat (10) umfas-
send
einen Transportabschnitt, der den Absorptionsarti-
kel (1) entlang einer Transportrichtung transportiert,
wobei der Absorptionsartikel (1) sich zwischen zwei
Riemen (11) befindet
ein befestigtes Bauteil (13), das den Absorptionsar-
tikel (1) rotiert, in dem es mit einem Abschnitt einer
Kante (1a) des Absorptionsartikels (1) in Berührung

kommt, wobei der Abschnitt von den Riemen (11)
hervorsteht, wobei die Kante (1a) in Transportrich-
tung auf einer Nachfolgeseite ist, wobei das befes-
tigte Bauteil (13) an einer vorbestimmten Position in
Transportrichtung befestigt ist, und
einen Rotationsbeschränkungsabschnitt (14), der
die Rotation des Absorptionsartikels (1) beschränkt,
wobei der Rotationsbeschränkungsabschnitt (14) an
einer Position vorgesehen ist, wo der Rotationsbe-
schränkungsabschnitt (14) mit der Kante (1a) des
durch das befestigte Bauteil (13) rotierten Absorpti-
onsartikels (1) in Berührung kommen kann.

2. Absorptionsartikel-Rotationsapparat (10) nach An-
spruch 1, wobei das befestigte Bauteil (13) eine
Wandoberfläche aufweist, die entlang einer die
Transportrichtung kreuzenden Richtung liegt, wobei
der Ratatiansbeschränkungsabschnitt (14) eine
Wandoberflache ist, die einen Winkel mit der
Wandaberfläche des befestigten Bauteils (13) bildet,
wobei der Winkel auf einer gewünschten Rotation
des Absorptionsartikels (10) basiert.

3. Absorptionsartikel-Rotationsapparat (10) nach ei-
nem beliebigen der Ansprüche 1 oder 2, ferner um-
fassend ein Pressbauteil (12), wobei
das Paar Riemen (11) den Absorptionsartikel (1) zwi-
schen sich in einer Dickenrichtung des Absorptions-
artikels (1) aufnimmt, und
das Pressbauteil (12) den Absorptionsartikel (1) in
Dickenrichtung durch die Riemen (11) presst, wenn
die Kante (1a) des Absorptionsartikels (1) und das
befestigte Bauteil (13) in Berührung kommen.

4. Absorptionsartikel-Rotationsapparat (10) nach ei-
nem beliebigen der Ansprüche 1 bis 3, ferner um-
fassend einen ersten Wandabschnitt (16),
wobei das befestigte Bauteil (13) mit der Kante (1a)
des Absorptionsartikels (1) bei einem Abschnitt der
Kante in Berührung kommen, die von den Riemen
(11) auf einer Seite in einer die Transportrichtung
schneidenden Schnittrichtung hervorsteht,
wobei der erste Wandabschnitt (16) bei einer in
Transportrichtung gegenüber dem befestigten Bau-
teil (13) nachgeschalteten Position und bei einer Po-
sition näher an der anderen Seite in der Schnittrich-
tung als die Riemen (11) vorgesehen ist,
wobei der erste Wandabschnitt (16) zu der einen Sei-
te in der Schnittrichtung von einer in Transportrich-
tung vorgeschalten Seite zur nachgeschalteten Sei-
te geneigt ist.

5. Absorptionsartikel-Rotationsapparat (10) nach An-
spruch 4, ferner umfassend einen zweiten
Wandabschnitt (17), der in Transportrichtung nach-
geschaltet zu dem ersten Wandabschnitt (16) vor-
gesehen ist, und
einen gegenüberliegenden Wandabschnitt, der zu-
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mindest einem Teil des ersten Wandabschnitts (16)
und dem zweiten Wandabschnitt (17) über die Rie-
men (11) in Schnittrichtung gegenüber liegt,
wobei ein Spalt zwischen dem ersten Wandabschnitt
(16) und dem gegenüber liegenden Wandabschnitt
in Schnittrichtung bei einer Position auf der nachge-
schalteten Seite in Transportrichtung enger ist als
bei einer Position auf der vorgeschalteten Seite.

6. Absorptionsartikel-Rotationsapparat (10) nach An-
spruch 5, wobei
ein Spalt in Schnittrichtung zwischen dem gegenü-
ber liegenden Wandabschnitt, der dem zweiten
Wandabschnitt (17) gegenüber liegt, und einem
Zentralabschnitt der Riemen (11) in der Schnittrich-
tung größer ist als ein Spalt in der Schnittrichtung
zwischen einem Endabschnitt auf der anderen Seite
des befestigten Bauteils (13) und des Zentralab-
schnitts der Riemen (11) in der Schnittrichtung.

7. Absorptionsartikel-Rotationsapparat (10) nach ei-
nem der Anspruche 5 oder 6,
wobei der Absorptionsartikel (1) ein Artikel ist, bei
dem ein Hauptkörperabschnitt (2) des Absorptions-
artikels (1) individuell mit einem Verpackungsmate-
rial verpackt ist,
wobei ein Abstand in der Schnittrichtung zwischen
dem zweiten Wandabschnitt (17) und dem gegenü-
ber liegenden Wandabschnitt kleiner ist als eine Län-
ge der Kante auf der nachgeschalteten Seite in
Transportrichtung des Absorptionsartikels (1) nach
der Rotation und größer oder gleich einer Länge der
Kante auf der nachgeschalteten Seite in Transport-
richtung des Hauptkörperabschnitts (2) nach der Ro-
tation.

8. Verfahren zum Rotieren eines Absorptionsartikels
(1), wobei das Verfahren umfasst:

Transportieren eines Absorptionsartikels (1)
entlang einer Transportrichtung während der
Absorptionsartikel (1) zwischen einem Paar Rie-
men (11) aufgenommen ist;
Rotieren des Absorptionsartikels (1) durch Ver-
ursachen, dass ein Abschnitt einer Kante (1a)
des Absorptionsartikels (1) in Berührung mit ei-
nem befestigten Bauteil (13) kommt, wobei der
Abschnitt von den Riemen (11) hervorsteht, wo-
bei die Kante (1a) in Transportrichtung auf einer
Nachfolgeseite ist, wobei das befestigte Bauteil
(13) an einer vorbestimmten Position in Trans-
portrichtung befestigt ist, und
Beschränken der Rotation des Absorptionsarti-
kels (1) mit einem Rotationsbeschränkungsab-
schnitt (14), wobei der Rotationsbeschrän-
kungsabschnitt (14) an einer Position vorgese-
hen ist, wo der Rotationsbeschränkungsab-
schnitt (14) mit der Kante (1a) des durch das

befestigte Bauteil (13) rotierten Absorptionsar-
tikels (1) in Berührung kommen kann.

Revendications

1. Dispositif de rotation (10) d’un article absorbante
comprenant
une section de transport qui transporte l’article ab-
sorbant (1) le long d’une direction de transport, ledit
article absorbant (1) se trouve entre deux bandes
(11); un élément fixe (13) qui fait tourner l’article ab-
sorbant (1) dans laquelle une partie d’un bord (1a)
de l’article absorbant (1) entre en contact avec celle-
ci dans lequel la partie fait saillie des bandes (11),
dans lequel le bord (1 a) est sur une page suivante
dans la direction de transport, dans lequel l’élément
fixe (13) est fixé à une position prédéterminée dans
la direction de transport, et une partie de restriction
de rotation (14) qui limite la rotation de l’article ab-
sorbant (1), dans lequel la section de restriction de
rotation (14) est prévu à une position, dans lequel la
partie de restriction de rotation (14) peut entrer en
contact avec le bord (1a) de l’élément fixe (13) qui
fait tourner l’article absorbant (1).

2. Dispositif de rotation (10) d’un article absorbante se-
lon la revendication 1, dans lequel l’élément fixe (13)
présente une surface de paroi qui s’étend dans une
direction croisière en relation de la direction de trans-
port, dans lequel la partie de restriction de rotation
(14) est une surface de paroi formant un angle avec
la surface de paroi de l’élément fixe (13) dans lequel
l’angle est fondé sur une rotation souhaitée de l’ar-
ticle absorbant (1).

3. Dispositif de rotation (10) d’un article absorbante se-
lon l’une quelconque des revendications 1 ou 2, com-
prenant en outre un élément de pression (12), dans
lequel
la paire de bandes (11) reçoit l’article absorbant (1)
entre elles dans une direction de l’épaisseur de l’ar-
ticle absorbant (1), et
l’élément de pression (12) presse de l’article absor-
bant (1) dans le sens de l’épaisseur par les bandes
(11) lorsque le bord (1a) de l’article absorbant (1)
entre en contact avec l’élémerat fixe (13).

4. Dispositif de rotation (10) d’un article absorbante se-
lon l’une quelconque des revendications 1 à 3, com-
prenant en outre une première partie de paroi (16),
dans lequel l’élément fixe (13) entre en contact avec
le bord (1a) de l’article absorbant (1) dans une partie
du bord qui fait saillie de bandes (11) sur un côté
dans une direction de coupe coupant la direction de
transport,
dans lequel la première partie de paroi (16) est prévu
à une position dans une direction en aval de l’élé-
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ment fixe (13) et par rapport une position plus prêt
à une position de l’autre côté dans la direction de
coupe que des bandes (11), dans lequel la première
partie de paroi (16) est incliné d’un côté en amant
vers un côté en aval du côté dans la direction de
coupe.

5. Dispositif de rotation (10) d’un article absorbante se-
lon la revendication 4, comprenant en outre:

une seconde partie de paroi (17) est prévu dans
la direction de transport en aval de la première
partie de paroi (16), et
une partie de paroi opposée, qui se trouve en
face au moins une portion de la première partie
de paroi (16) et la seconde partie de paroi (17)
par l’intermédiaire des bandes (11) dans la di-
rection de coupe,

dans lequel un écart est plus étroite entre la première
partie de paroi (16) et la partie de paroi opposée
dans la direction de coupe dans une position sur le
côté aval dans la direction de transport que dans une
position sur le côté amont.

6. Dispositif de rotation (10) d’un article absorbante se-
lon la revendication 5, dans lequel
un écart est plus large dans la direction de coupe
entre la partie de paroi opposée, qui est opposée de
la seconde partie de paroi (17), et une partie centrale
des bandes (11) dans la direction de coupe qu’un
écart dans la direction de coupe entre une partie
d’extrémité à l’autre côté de l’élément fixe (13) et la
partie centrale des bandes (11) dans la direction de
coupe.

7. Dispositif de rotation (10) d’un article absorbante se-
lon l’une quelconque des revendications 5 ou 6, dans
lequel l’article absorbant (1) est un article dans lequel
une partie de corps principal (2) de l’article absorbant
(1) est emballé individuellement avec un matériau
d’emballage,
dans lequel une distance dans la direction de coupe
entre la seconde partie de paroi (17) et la section de
paroi opposée est inférieure à une longueur du bord
du côté aval dans la direction de transport de l’article
absorbant (1) après la rotation et qui est supérieure
ou égale à une longueur du bord dans la direction
en aval dans la direction de transport de la partie de
corps principal (2) après la rotation.

8. Procédé pour la rotation (10) d’un article absorbante,
le procédé comprenant:

le transport d’un article absorbant (1) le long
d’une direction de transport alors que l’article
absorbant (1) est reçu entre une paire de bandes
(11);

faire tourner l’article absorbant (1) tandis qu’une
partie d’un bord (1a) de l’article absorbant (1)
vient en contact avec un élément fixe (13), dans
lequel ladite partie est en saillie des bandes (11),
dans lequel le bord (1a) est sur un côté en aval
dans la direction de transport, dans lequel l’élé-
ment fixe (13) est fixé à une position prédéter-
minée dans la direction de transport, et
limiter la rotation de l’article absorbant (1) par
une partie de restriction de rotation (14), dans
lequel la partie de restriction de rotation (14) est
prévu à une position où la partie de restriction
de rotation (14) peut rentrer en contact avec le
bord (1 a) de l’article absorbant qui est fait tour-
ner par l’élément fixe (13).
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