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(54) CREASE INSERTING DEVICE

(67) A creasing and folding machine comprises a
creasing mechanism (1) for forming creases on a sheet
(S) ; a folding mechanism (2) for folding the sheet (S)
along the creases, the sheet (S) being conveyed from
the creasing mechanism (1) ; and a controller (3) for con-
trolling operations of the creasing mechanism (1) and the
folding mechanism (2). Acreasingsection (45) comprises
first and second creasing units (4,5) aligned in a convey-
ing direction (F) of the sheet (S). The first creasing unit
(4) comprises a first convex block (40) opposite to a first
surface (S1) of the sheet (S); and a first concave block
(41) opposite to a second surface (S2) of the sheet (S),

the first convex and concave blocks (40, 41) being moved
toward each other to form a first crease (400) which pro-
vides a recess on the first surface (S1) of the sheet (S)
and a protrusion on the second surface (S2) of the sheet
(S). The second creasing unit (5) comprises a second
concave block (51) opposite to the first surface (S1) of
the sheet (S) ; and a second convex block (50) opposite
to the second surface (S2) of the sheet (S), the second
recess and convex blocks (51, 50) being moved toward
each other to form a second crease (500) which provides
a protrusion on the first surface (S1) of the sheet (S) and
a recess on the second surface (S2) of the sheet (S).
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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The presentinvention relates to a creasing and
folding machine for forming creases on a sheet and fold-
ing the sheet along the creases.

BACKGROUND OF THE INVENTION

[0002] A creasing and folding machine is generally
configured to form creases on a sheet and fold the sheet
along the creases. The conventional creasing and fold-
ingmachine comprises : a creasing mechanism for form-
ing the creases on the sheet; a folding mechanism for
receiving the sheet from the creasing mechanism and
folding the sheet along the creases; and a controller for
controlling operations of the creasing mechanism and
the folding mechanism (see, for example, Patent Docu-
ment 1).

[0003] The creasing mechanism comprises: a convey-
ing roller for conveying the sheet, and a creasing section
for creasing the sheet which is delivered from the con-
veying roller. The folding mechanism comprises: a plu-
rality of folding knives for pressing the sheet along the
creases at their edges; and a plurality of pairs of folding
rollers each of which is composed of two folding rollers
disposed opposite to each other with a gap therebe-
tween, the gaps being opposite to the edges of the folding
knives. The sheet is pressed by the folding knives, and
inserted into the gaps, and then folded along the creases.
[0004] There are two ways for folding the sheet along
the crease. As shown in Fig. 16A, one way is pressing a
recess side of the crease by the folding knife and folding
the sheet along the crease in the same direction as the
fold direction of the crease. As shown in Fig. 16B, the
other way is pressing a protrusion side of the crease by
the folding knife and folding the sheet along the crease
in a direction opposite to the fold direction of the crease.
[0005] When the sheet is a heavy paper sheet, as
shown in Fig. 16A, if the sheet is folded in the same di-
rection as the fold direction of the crease, the appearance
of the folded sheetis poor because the sheetis not folded
completely. Therefore, preferably as shown in Fig. 16B,
the sheet is folded in the opposite direction to the fold
direction of the crease so as to fold the sheet completely.
[0006] Whenthesheetisathinpapersheet, ifthe sheet
is folded in the opposite direction to the fold direction of
the crease, the appearance of the folded sheet is poor
because the folded port ion of the sheet is not sharp.
Therefore, the sheet is preferably folded in the same di-
rection as the fold direction of the crease in such a way
that the folded portion of the sheet is sharp.

[0007] In the conventional creasing and folding ma-
chine, the creasing section comprises: a convex block
opposite to a first surface of the sheet; and a concave
block opposite to a second surface of the sheet. The con-
vex and concave blocks move toward each other so as
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to form the crease which provides a recess on the first
surface of the sheet and a protrusion on the second sur-
face of the sheet. Thus, the creasing section has only
one set of the convex and concave blocks. As a result,
the creasing section can form only one type of the crease
which provides a recess on the first surface of the sheet
and a protrusion on the second surface of the sheet.
[0008] In the conventional creasing and folding ma-
chine, the folding mechanism is configured to press the
second surface of the sheet by first folding knife and fur-
ther press the first surface of the sheet by second folding
knife so as to fold the sheet two times. Thus, the sheet
is folded by the first folding knife in a direction opposite
to the fold direction of the crease (see Fig. 16B), and
further the sheet is folded by the second folding knife in
the same direction as the fold direction of the crease (see
Fig. 16A). As a result, when the sheet is a heavy paper
sheet, the appearance of the folded sheet is poor be-
cause the foldedportion of the sheet is not folded com-
pletely (see Fig. 16A) due to folding the sheet by the
second folding knife in the same direction as the fold
direction of the crease. When the sheet is a thin paper
sheet, the appearance of the folded sheet is poor be-
cause the folded portion of the sheet is not sharp due to
folding the sheet by the first folding knife in a direction
opposite to the fold direction of the crease.

[0009] Patent Document 1: EP 1,425,239 B

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0010] Itis an object of the presentinvention to provide
a creasing and folding machine which can achieve the
folding with good appearance by selecting the press of
the protrusion side of the crease or the press of the recess
side of the crease depending on both heavy and thin
paper sheets.

SOLUTION TO THE PROBLEMS

[0011] In order to achieve the objects, the present in-
vention provides a creasing and folding machine, com-
prising:

a creasing mechanism for forming a plurality of
creases on a sheet;

afolding mechanism for receiving the sheet from the
creasing mechanism and folding the sheet along the
creases; and

a controller for controlling operations of the creasing
mechanism and the folding mechanism; wherein
the creasing mechanism comprises:

a conveying roller for conveying the sheet; and
a creasing section for creasing the sheet which
is delivered from the conveying roller; wherein



3 EP 2 845 829 A1 4

the folding mechanism comprises:

a plurality of folding knives for pressing the sheet
along the creases at edges of the folding knives;
and

a plurality of pairs of folding rollers each of which
is composed of two folding rollers disposed op-
posite to each other with a gap therebetween,
the gaps being opposite to the edges of the fold-
ing knives; wherein

the sheet is pressed by the folding knives so as to
be inserted into the gaps and folded along the creas-
es; wherein

the creasing section comprises:

first and second creasing units aligned in a con-
veying direction of the sheet; wherein

the first creasing unit comprises:

a first convex block opposite to a first surface of
the sheet; and

a first concave block opposite to a second sur-
face of the sheet, the first convex and concave
blocks being moved toward each other so as to
form a first crease of the creases which provides
a recess on the first surface of the sheet and a
protrusion on the second surface of the sheet;
and wherein

the second creasing unit comprises:

a second concave block opposite to the first sur-
face of the sheet; and

a second convex block opposite to the second
surface of the sheet, the second recess and con-
vex blocks being moved toward each other so
as to form a second crease of the creases which
provides a protrusion on the first surface of the
sheet and arecess on the second surface of the
sheet.

[0012] According to a preferred embodiment of the
present invention,

when the sheet is a heavy paper sheet, the controller
controls the creasing and the folding mechanismsin such
a way that the folding knives press a protrusion side of
the first or second crease.

[0013] According to further preferred embodiment of
the present invention,

when the sheet is a thin paper sheet, the controller con-
trols the creasing and the folding mechanisms in such a
way that the folding knives press a recess side of the first
or second crease.

[0014] According to further preferred embodiment of
the present invention,

the folding mechanism comprises:
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the pairs of the folding rollers including two folding
roller pairs, a first folding roller pair of the two folding
roller pairs composed of a first folding roller and a
second folding roller, and a second folding roller pair
ofthe two folding roller pairs composed of the second
folding roller and a third folding roller; and

the folding knives including first and second folding
knives; wherein

a first folding unit is composed of the first folding
roller pair and the first folding knife, wherein

a second folding unitis composed of the second fold-
ing roller pair and the second folding knife, wherein
the first folding unit folds the sheet in such a way that
the first folding knife presses the first or second
crease from the second surface of the sheet to the
first surface of the sheet and inserts the sheet into
the gap between the first and second folding rollers,
wherein

the second folding unit folds the sheet in such a way
that the second folding knife presses the first or sec-
ond crease from the first surface of the sheet to the
second surface of the sheet and inserts the sheet
into the gap between the second and third folding
rollers, and wherein

when the sheet is a heavy paper sheet, the controller
controls the creasing and the folding mechanisms in
such a way that the second creasing unit forms the
second crease after the first creasing unit forming
the first crease, and the first folding knife presses
the protrusion side of the first crease, and then the
second folding knife presses the protrusion side of
the second crease.

[0015] According to further preferred embodiment of
the present invention,
the folding mechanism comprises:

the pairs of the folding rollers including two folding
roller pairs, a first folding roller pair of the two folding
roller pairs composed of a first folding roller and a
second folding roller, and a second folding roller pair
ofthe two folding roller pairs composed of the second
folding roller and a third folding roller; and

the folding knives including first and second folding
knives; wherein

a first folding unit is composed of the first folding
roller pair and the first folding knife, wherein

a second folding unitis composed of the second fold-
ing roller pair and the second folding knife, wherein
the first folding unit folds the sheet in such a way that
the first folding knife presses the first or second
crease from the second surface of the sheet to the
first surface of the sheet and inserts the sheet into
the gap between the first and second folding rollers,
wherein

the second folding unit folds the sheet in such a way
that the second folding knife presses the first or sec-
ond crease from the first surface of the sheet to the
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second surface of the sheet and inserts the sheet
into the gap between the second and third folding
rollers, and wherein

when the sheet is a thin paper sheet, the controller
controls the creasing and the folding mechanisms in
such a way that the first creasing unit forms the first
crease after the second creasing unit forming the
second crease, and the first folding knife presses the
recess side of the second crease, and then the sec-
ond folding knife presses the recess side of the first
crease.

EFFECT OF THE INVENTION

[0016] Accordingtothe presentinvention, the creasing
section comprises first and second creasing units which
are aligned in a conveying direction of the sheet. The first
creasing unit comprises: a first convex block opposite to
the first surface of the sheet; and a first concave block
opposite to the second surface of the sheet. The first
convex and concave blocks move toward each other so
as to form a first crease which provides a recess on the
first surface of the sheet and a protrusion on the second
surface of the sheet. The second creasing unit
comprises : a second concave block opposite to the first
surface of the sheet; and a second convex block opposite
to the second surface of the sheet. The second concave
and convex blocks move toward each other so as to form
a second crease which provides a recess on the second
surface of the sheet and a protrusion on the first surface
of the sheet.

[0017] In casethata folding knife is configured to press
the second surface of the sheet, when the first creasing
unit forms the crease and provides the protrusion on the
second surface of the sheet, the folding knife can press
the protrusion side of the crease. Therefore, it is possible
to fold a heavy paper sheet with good appearance.
[0018] Further, in this case, when the second creasing
unit forms the crease and provides the recess on the
second surface of the sheet, the folding knife can also
press the recess side of the crease. Therefore, it is also
possible to fold a thin paper sheet with good appearance.
[0019] As above described, according to the creasing
and folding machine of the present invention, the firstand
second folding units comprise two pairs of the concave
and convex blocks which are disposed in different direc-
tion from each other. It is possible to form two types of
the creases whose protrusion and recess sides are in-
verted each other. Thus, the sheet can be folded in two
ways: in one way the folding knife presses the protrusion
side of the crease, inthe other way the folding knife press-
es the recess side of the crease. In the same way, the
sheet can be folded in the direction same as or opposite
to the fold direction of the crease. Consequently, it is
possible to fold the sheet with good appearance for both
heavy and thin paper sheets.
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BRIEF DESCRIPTION OF THE DRAWING
[0020]

Fig. 1 is a side view schematically showing a creas-
ing and folding machine according to one embodi-
ment of the present invention.

Fig. 2 is a side view schematically showing an oper-
ation of a creasing mechanism when a sheet is a
heavy paper sheet.

Fig. 3 is a side view schematically showing the op-
eration of the creasing mechanism following Fig. 2.
Fig. 4 is a side view schematically showing an oper-
ation of a folding mechanism following Fig. 3.

Fig. 5 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 4.
Fig. 6 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 5.
Fig. 7 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 6.
Fig. 8 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 7.
Fig. 9 is a side view schematically showing the op-
eration of the creasing mechanism when a sheet is
a thin paper sheet.

Fig. 10 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 9.
Fig. 11 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 10.
Fig. 12 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 11.
Fig. 13 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 12.
Fig. 14 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 13.
Fig. 15 is a side view schematically showing the op-
eration of the folding mechanism following Fig. 14.
Fig. 16A is a side view schematically showing a pa-
per folded in the same direction as a fold direction
of a crease by a folding knife pressing a recess side
of the crease when a sheet is a heavy paper sheet.
Fig. 16B is a side view schematically showing the
paperfolded in opposite direction to the fold direction
of the crease by the folding knife pressing a protru-
sion side of the crease when the sheet is the heavy
paper sheet.

DETAILED EXPLANATION OF THE PREFERRED EM-
BODIMENTS

[0021] A preferred embodiment of a creasing and fold-
ing machine according to the present invention will be
explained below with reference to the accompanying
drawings.

[0022] As shown in Fig. 1, the creasing and folding
machine comprises a creasing mechanism 1 for forming
a plurality of creases on a sheet S. The creasing and
folding machine further comprises a folding mechanism
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2 for folding the sheet S along the creases. The sheet S
is conveyed from the creasing mechanism 1. The creas-
ing and folding machine further comprises a controller 3
for controlling operations of the creasing mechanism 1
and the folding mechanism 2. The creasing mechanism
1 further comprises first and second conveying roller
pairs 10, 11 for conveying the sheet S. The first and sec-
ond conveying roller pairs 10, 11 are aligned in a first
conveying direction F of the sheet S. The first conveying
roller pair 10 is disposed at the upstream of the first con-
veying direction F, while the second conveying roller pair
11 is disposed at the downstream of the first conveying
direction F.

[0023] The first conveying roller pair 10 comprises a
first drive roller 100 and a first idle roller 101. The first
drive and idle rollers 100, 101 are disposed adjacent to
each other in such a way that the rotation of the first drive
roller 100 causes the rotation of the first idle roller 101.
The second conveying roller pair 11 comprises a second
drive roller 110 and a second idle roller 111. The second
drive and idle rollers 110, 111 are disposed adjacent to
each other in such a way that the rotation of the second
drive roller 110 causes the rotation of the second idle
roller 111.

[0024] The first and second idle rollers 101, 111 are
disposed opposite to the first surface (upper surface) S1
of the sheet S, while the first and second drive rollers
100, 110 support the second surface (lower surface) S2
of the sheet S thereon.

[0025] The creasing mechanism 1 comprises a creas-
ing section 45 for creasing the sheet S. The creasing
section 45 is disposed between the first and second con-
veying roller pairs 10, 11. The creasing section 45 com-
prises first and second creasing units 4, 5. The first and
second creasing units 4, 5 are aligned in a first conveying
direction F of the sheet S. The first creasing unit 4 is
disposed at the upstream of the first conveying direction
F, while the second creasing unit 5 is disposed at the
downstream of the first conveying direction F.

[0026] The first creasing unit 4 comprises first convex
and concave blocks 40, 41. The first convex block 40 is
disposed opposite to the first surface (upper surface) S1
ofthe sheet S, while the first concave block 41 is disposed
opposite to the second surface (lower surface) S2 of the
sheet S. The first convex and concave blocks 40, 41 ex-
tend horizontally and perpendicular to the first conveying
direction F respectively. The first convex and concave
blocks 40, 41 can be engaged with each other. The first
convex block 40 is fixed, while the first concave block 41
is reciprocated by a first creasing drive mechanism 42.
During reciprocal movement, the first concave block 41
moves toward and away from the first convex block 40.
When the first convex and concave blocks 40, 41 are
engaged with each other, the sheet S is nipped between
the first convex and concave blocks 40, 41 so as to form
a first crease 400. The first crease 400 is depressed in
the first surface S1 of the sheet S and projected on the
second surface S2 of the sheet S. In the same way, the
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first crease 400 provides a recess on the first surface S1
of the sheet S and a protrusion on the second surface
S2 of the sheet S.

[0027] The second creasing unit 5 comprises second
convex and concave blocks 50, 51. The second convex
block 50 is disposed opposite to the second surface (low-
er surface) S2 of the sheet S, while the second concave
block 51 is disposed opposite to the first surface (upper
surface) S1 of the sheet S. The second convex and con-
cave blocks 50, 51 extend horizontally and perpendicular
tothefirstconveying direction F respectively. The second
convex and concave blocks 50, 51 can be engaged with
each other. The second concave block 51 is fixed, while
the second convex block 50 is reciprocated by a second
creasing drive mechanism 52. During the reciprocal
movement, the second convex block 50 moves toward
and away from the second concave block 51. When the
second convex and concave blocks 50, 51 are engaged
with each other, the sheet S is nipped between the sec-
ond convex and concave blocks 50, 51 so as to form a
second crease 500. The second crease 500 is projected
on the first surface S1 of the sheet S and depressed in
the second surface S2 of the sheet S. In the same way,
the second crease 500 provides a protrusion on the first
surface S1 of the sheet S and a recess on the second
surface S2 of the sheet S.

[0028] The folding mechanism 2 comprises first, sec-
ond and third folding rollers20, 21, 22. The folding mech-
anism 2 comprises first and second folding knives 23,
24. The first and second folding rollers 20, 21 are aligned
in the first conveying direction F. The first and second
folding rollers 20, 21 are disposed adjacent to each other
with a small first gap 201 therebetween. An edge 23a of
the first folding knife 23 is opposite to the first gap 201.
The second and third rollers 21, 22 are aligned in a sec-
ond conveying direction F’. The second conveying direc-
tion F’ is arranged at approximately right angle to the first
conveying direction F. The second and third folding roll-
ers 21, 22 are disposed adjacent to each other with a
small second gap 202 therebetween. An edge 24a of the
second folding knife 24 is opposite to the second gap 202.
[0029] The first folding knife 23 is reciprocated by a
first knife drive mechanism 230. During the reciprocal
movement, the first folding knife 23 moves toward and
away from the first gap 201 in a direction perpendicular
to the first conveying direction F. The first folding knife
23 presses the creases 400, 500 of the sheet S from the
second surface S2 of the sheet S to the first surface S1
of the sheet S.

[0030] The second folding knife 24 is reciprocated by
a second knife drive mechanism 240. During the recip-
rocal movement, the second folding knife 24 moves to-
ward and away from the second gap 202 in a direction
perpendicular to the second conveying direction F’. The
second folding knife 24 presses the creases 400, 500 of
the sheet S from the first surface S1 of the sheet S to the
second surface S2 of the sheet S.

[0031] The folding mechanism 2 comprises first, sec-
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ond and third pressrollers 200, 210, 220. The first folding
and press rollers 20, 200 nip the sheet S, the second
folding and press rollers 21, 210 nip the sheet S, and the
third folding and press rollers 22, 220 nip the sheet S.
[0032] A firstfolding unit 6 is composed of the first and
second folding rollers 20, 21 and the first folding knife
23. A second folding unit 7 is composed of the second
and third folding rollers 21, 22 and the second folding
knife 24. The creasing mechanism 1 forms the creases
400, 500 on the sheet S, and the first folding unit 6 folds
the sheet S along the creases 400, 500, and then the
second folding unit 7 folds the sheet S along the creases
400, 500.

[0033] The creasing and folding machine comprises a
motor 12 composed of a servomotor, a stepping motor
and so on. The motor 12 is connected to the first and
seconddriverollers 100, 110 and the second folding roller
21 through a first timing belt 121. The drive of the motor
12 causes the rotations of the first and second drive roll-
ers 100, 110 and the second folding roller 21. The first
and third folding rollers 20, 22 are connected to each
other through a second timing belt 122. The rotation of
the second folding roller 21 causes the rotations of the
first and third folding rollers 20, 22. The rotation of the
motor 12 in a counterclockwise direction causes the
counterclockwise rotations of the first and second drive
rollers 100, 110 and the second folding roller 21. The
rotation of the second folding roller 21 in a counterclock-
wise direction causes the clockwise rotations of the first
and third folding rollers 20, 22.

[0034] The creasing and folding machine comprises
position sensors 13, 13 which are disposed at the en-
trance of the creasing mechanism 1. For example, the
position sensors 13, 13 are composed of light emitting
and receiving elements for detecting an edge Sa of the
sheet S. The position sensors 13, the motor 12, the first
and second creasing drive mechanisms 42, 52, and the
firstand second folding knife drive mechanisms 230, 240
are connected to the controller 3. The controller 3 controls
the operations of the creasing and folding mechanisms
1, 2 based on a preinstalled program when the position
sensors 13 detect the edge Sa of the sheet S.

[0035] The first and second creasing drive mecha-
nisms 42, 52 comprise, for example, a motor and a cam
respectively. The drives of the cams of the first and sec-
ond creasing drive mechanisms 42, 52 cause the recip-
rocal movements of the first concave block 41 and the
second convex block 50. The first and second creasing
drive mechanisms 42, 52 may be composed of a slide
crank mechanism, a cylinder mechanism or a feed screw
mechanism driven by a motor respectively.

[In case that the sheet is a heavy paper sheet]

[0036] The operation of the creasing and folding ma-
chine will be explained below with reference to Figs. 2-8
in which the sheet S is a heavy paper sheet.

[0037] The controller 3 is provided with a program for

10

15

20

25

30

35

40

45

50

55

handling the heavy paper sheet S. After distances from
the edge Sa ofthe sheet S to the first and second creases
400, 500 are inputted to the controller 3, the operations
of the creasing mechanism 1 and the folding mechanism
2 are controlled by the controller 3 as follows.

[0038] As shown in Fig. 2, when the position sensors
13 detect the edge Sa of the sheet S, the sheet S is
conveyed in the first conveying direction F in such a way
that a position to be provided with the first crease 400
arrives at the first convex and concave blocks 40, 41 by
controlling the amount of the rotations of the conveying
rollers 10, 11. When the position to be provided with the
first crease 400 arrives at the first convex and concave
blocks 40, 41, the sheet S is stopped by the stops of the
conveying rollers 10, 11. The first concave block 41
moves upwardly toward the first convex block 40. As a
result, the first crease 400 is formed on the sheet S. The
first crease 400 provides a recess on the first surface
(upper surface) S1 of the sheet S and a protrusion on
the second surface (lower surface) S2 of the sheet S.
[0039] Then, as shown in Fig. 3, the sheet S is con-
veyed in the first conveying direction F in such a way that
a position to be provided with the second crease 500
arrives at the second convex and concave blocks 50, 51
by controlling the amount of the rotation of the conveying
rollers 10, 11. When the position to be provided with the
second crease 500 arrives at the second convex and
concave blocks 50, 51, the sheet S is stopped by the
stops of the conveying rollers 10, 11. The second convex
block 50 moves toward the second concave block 51. As
a result, the second crease 500 is formed on the sheet
S. The second crease 500 provides a protrusion on the
first surface (upper surface) S1 of the sheet S and a re-
cess on the second surface (lower surface) S2 of the
sheet S.

[0040] Then, as shown in Fig. 4, the sheet S is con-
veyed in the first conveying direction F in such a way that
the first crease 400 arrives at the edge 23a of the first
folding knife 23 by controlling the amount of the rotations
of the conveying roller 11 and the first folding roller 20.
The sheet S is discharged from the second conveying
roller 11, and then the discharged sheet S is nipped and
conveyed between the first folding and press rollers 20,
200. The second press roller 210 is separated from the
second folding roller 21 in order not to convey the sheet
S in a direction opposite to the first conveying direction
F by an inverse rotation of the second folding roller 21.
When the first crease 400 arrives at the edge 23a of the
first folding knife 23, the sheet S is stopped by stopping
the conveying roller 11 and the first and second folding
rollers 20, 21.

[0041] Then,asshowninFig.5,the second pressroller
210 moves upwardly toward the second folding roller 21,
and then the first folding knife 23 moves. The first folding
roller 20 rotates in a clockwise direction, while the second
folding roller 21 rotates in a counterclockwise direction.
The edge 23a of the first folding knife 23 presses the first
crease 400. As a result, the first crease 400 is inserted
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into the first gap 201 between the first and second folding
rollers 20, 21. The edge 23a of the first folding knife 23
presses the protrusion side of the first crease 400. Then,
the sheet S is inserted into the first gap 201 and folded
along the first crease 400 and discharged from the first
and second folding rollers 20, 21. The sheet S is folded
in a direction opposite to the fold direction of the first
crease 400.

[0042] Then, as shown in Fig. 6, the sheet S is con-
veyed in the second conveying direction F’ in such a way
that the second crease 500 arrives at the edge 24a of
the second folding knife 24 by controlling the amount of
the rotations of the first and second folding rollers 20, 21.
The second conveying direction F’ is arranged at approx-
imately right angle to the first conveying direction F. The
third press roller 220 is separated from the third folding
roller 22 in order not to convey the sheet S in a direction
opposite to the second conveying direction F’ by an in-
verse rotation of the third folding roller 22. When the sec-
ond crease 500 arrives at the edge 24a of the second
folding knife 24, the sheet S is stopped by stopping the
first and second folding rollers 20, 21.

[0043] Then, as shown in Fig. 7, the third press roller
220 moves laterally toward the third folding roller 22, and
then the second folding knife 24 moves. The first folding
roller 20 rotates in a clockwise direction, the second fold-
ing roller 21 rotates in a counterclockwise direction, and
the third folding roller 22 rotates in a clockwise direction.
The edge 24a of the second folding knife 24 presses the
second crease 500. As a result, the second crease 500
is inserted into the second gap 202 between the second
and third folding rollers 21, 22. The edge 24a of the sec-
ond folding knife 24 presses the protrusion side of the
second crease 500. Then, the sheet S is inserted into
the second gap 202 and folded along the second crease
500 and discharged from the second and third folding
rollers 21, 22. The sheet Sisfolded in a direction opposite
to the fold direction of the second crease 500.

[0044] As shown in Fig. 8, the sheet S is folded along
the first and second creases 400, 500. As above de-
scribed, the machine of the present invention can fold
the heavy paper sheet S in a direction opposite to the
fold directions of the first and second creases 400, 500
(see Fig. 16B). As a result, the sheet S can be folded
with good appearance because the sheet S can be folded
completely.

[In case that the sheet is a thin paper sheet]

[0045] The operation of the creasing and folding ma-
chine will be explained below with reference to Figs. 9-15
in which the sheet S is a thin paper sheet.

[0046] The controller 3 is provided with a program for
handling the thin paper sheet S. After distances from the
edge Sa of the sheet S to the first and second creases
400, 500 are inputted to the controller 3, the operations
of the creasing mechanism 1 and the folding mechanism
2 are controlled by the controller 3 as follows.
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[0047] As shown in Fig. 9, when the position sensors
13 detect the edge Sa of the sheet S, the sheet S is
conveyed in the first conveying direction F in such a way
that a position to be provided with the second crease 500
arrives at the second convex and concave blocks 50, 51
by controlling the amount of the rotations of the conveying
rollers 10, 11. When the position to be provided with the
second crease 500 arrives at the second convex and
concave blocks 50, 51, the sheet S is stopped by stopping
the conveying rollers 10, 11. The second convex block
50 moves upwardly toward the second concave block
51. As a result, the second crease 500 is formed on the
sheet S. The second crease 500 provides a protrusion
on the first surface (upper surface) S1 of the sheet S and
arecess on the second surface (lower surface) S2 of the
sheet S.

[0048] Then, as shown in Fig. 10, the sheet S is con-
veyed in the first conveying direction F in such a way that
a position to be provided with the first crease 400 arrives
at the first convex and concave blocks 40, 41 by control-
ling the amount of the rotations of the conveying rollers
10, 11. When the position to be provided with the first
crease 400 arrives at the first convex and concave blocks
40, 41, the sheet S is stopped by stopping the conveying
rollers 10, 11. The first concave block 41 moves upwardly
toward the first convex block 40. As a result, the first
crease 500 is formed on the sheet S. The first crease
400 provides arecess on the first surface (upper surface)
S1 of the sheet S and a protrusion on the second surface
(lower surface) S2 of the sheet S.

[0049] Then, as shown in Fig. 11, the sheet S is con-
veyed in the first conveying direction F in such a way that
the second crease 500 arrives at the edge 23a of the first
folding knife 23 by controlling the amount of the rotations
of the conveying roller 11 and the first folding roller 20.
The sheet S is discharged from the second conveying
roller 11, then the discharged sheet S is nipped and con-
veyed between the first folding and press rollers 20, 200.
The second press roller 210 is separated from the second
folding roller 21 in order not to convey the sheet S in a
direction opposite to the first conveying direction F by an
inverse rotation of the second folding roller 21. When the
second crease 500 arrives at the edge 23a of the first
folding knife 23, the sheet S is stopped by stopping the
conveyingroller 11 and the firstand second folding rollers
20, 21.

[0050] Then, as shown in Fig. 12, the second press
roller 210 moves upwardly toward the second folding roll-
er 21, and then the first folding knife 23 moves. The first
folding roller 20 rotates in a clockwise direction, while the
second folding roller 21 rotates in a counterclockwise di-
rection. The edge 23a of the first folding knife 23 presses
the second crease 500. As a result, the second crease
500 is inserted into the first gap 201 between the firstand
second folding rollers 20, 21. The edge 23a of the first
folding knife 23 presses the recess side of the second
crease 500. Then, the sheet S is inserted into the first
gap 201 and folded along the second crease 500 and
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discharged from the first and second folding rollers 20,
21. The sheet S is folded in the same direction as the
fold direction of the second crease 500.

[0051] Then, as shown in Fig. 13, the sheet S is con-
veyed in the second conveying direction F’ in such a way
that the first crease 400 arrives at the edge 24a of the
second folding knife 24 by controlling the amount of the
rotations of the first and second folding rollers 20, 21.
The second conveying direction F’ is arranged at approx-
imately right angle to the first conveying direction F. The
third press roller 220 is separated from the third folding
roller 22 in order not to convey the sheet S in a direction
opposite to the second conveying direction F’ by an in-
verse rotation of the third folding roller 22. When the first
crease 400 arrives at the edge 24a of the second folding
knife 24, the sheet S is stopped by stopping the first and
second folding rollers 20, 21.

[0052] Then, as shown in Fig. 14, the third press roller
220 moves laterally toward the third folding roller 22, and
then the second folding knife 24 moves. The first folding
roller 20 rotates in a clockwise direction, the second fold-
ing roller 21 rotates in a counterclockwise direction, and
the third folding roller 22 rotates in a clockwise direction.
The edge 24a of the second folding knife 24 presses the
first crease 400. As a result, the first crease 400 is insert-
ed into the second gap 202 between the second and third
folding rollers 21, 22. The edge 24a of the second folding
knife 24 presses the recess side of the first crease 400.
Then, the sheet S is inserted into the second gap 202
andfolded along thefirstcrease 400 and discharged from
the second and third folding rollers 21, 22. The sheet S
is folded in the same direction as the fold direction of the
first crease 400.

[0053] Asshownin Fig. 15, the sheet S is folded along
the first and second creases 400, 500. As above de-
scribed, the machine of the present invention can fold
the thin paper sheet S in the same direction as the fold-
directions of the first and second creases 400, 500 (see
Fig. 16A). As a result, the sheet S can be folded with
good appearance because the folded portion of the sheet
S can be sharp.

DESCRIPTION OF THE REFERENCE CHARACTERS

[0054]

1 creasing mechanism
2 folding mechanism

3 controller

45 creasing section

4 first creasing unit

40 first convex block

41 first concave block

42 first creasing drive mechanism
5 second creasing unit
50 second convex block
51 second concave block

52 second creasing drive mechanism
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400 first crease

500 second crease

10 first conveying roller
100 fist drive roller

101 first idle roller

11 second conveying roller

110  second drive roller
111 second idle roller

6 first folding unit

7 second folding unit
20 first folding roller

21 second folding roller

22 third folding roller

23 first folding knife

23a  edge of the first folding knife

230 first folding knife drive mechanism
24 second folding knife

24a  edge of the second folding knife

240  second folding knife drive mechanism
201  first gap

202 second gap

200 first press roller

210 second press roller

220  third press roller

12 motor

13 position sensor

121 first timing belt

122 second timing belt

S sheet

S1 first surface of the sheet

S2 second surface of the sheet

F first conveying direction
F second conveying direction
Claims

1. A creasing and folding machine, comprising:

a creasing mechanism for forming a plurality of
creases on a sheet;

afolding mechanism for receiving the sheet from
the creasing mechanism and folding the sheet
along the creases; and

a controller for controlling operations of the
creasing mechanism and the folding mecha-
nism; wherein

the creasing mechanism comprises:

a conveying roller for conveying the sheet;
and

a creasing section for creasing the sheet
which is delivered from the conveyingroller;
wherein

the folding mechanism comprises:

a plurality of folding knives for pressing the
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sheetalong the creases at edges of the fold-
ing knives; and

a plurality of pairs of folding rollers each of
which is composed of two folding rollers dis-
posed opposite to each other with a gap
therebetween, the gaps being opposite to
the edges of the folding knives; wherein

the sheet is pressed by the folding knives so as
to be inserted into the gaps and folded along the
creases; wherein

the creasing section comprises:

first and second creasing units aligned in a
conveying direction of the sheet; wherein

the first creasing unit comprises:

a first convex block opposite to a first sur-
face of the sheet; and

a first concave block opposite to a second
surface of the sheet, the first convex and
concave blocks being moved toward each
other so as to form a first crease of the
creases which provides arecess on the first
surface of the sheet and a protrusion on the
second surface of the sheet; and wherein

the second creasing unit comprises:

asecond concave block opposite to the first
surface of the sheet; and

a second convex block opposite to the sec-
ond surface of the sheet, the second recess
and convex blocks being moved toward
each other so as to form a second crease
of the creases which provides a protrusion
on the first surface of the sheet and arecess
on the second surface of the sheet.

The creasing and folding machine according to claim
1, wherein

when the sheetis a heavy paper sheet, the controller
controls the creasing and the folding mechanisms in
such a way that the folding knives press a protrusion
side of the first or second crease.

The creasing and folding machine according to claim
1, wherein

when the sheet is a thin paper sheet, the controller
controls the creasing and the folding mechanisms in
such a way that the folding knives press a recess
side of the first or second crease.

The creasing and folding machine according to claim
1, wherein
the folding mechanism comprises:
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the pairs of the folding rollers including two fold-
ing roller pairs, a first folding roller pair of the two
folding roller pairs composed of a first folding
roller and a second folding roller, and a second
folding roller pair of the two folding roller pairs
composed of the second folding roller and a third
folding roller;

and

the folding knives including first and second folding
knives; wherein

a first folding unit is composed of the first folding
roller pair and the first folding knife, wherein

a second folding unitis composed of the second fold-
ing roller pair and the second folding knife, wherein
the first folding unit folds the sheet in such a way that
the first folding knife presses the first or second
crease from the second surface of the sheet to the
first surface of the sheet and inserts the sheet into
the gap between the first and second folding rollers,
wherein

the second folding unit folds the sheet in such a way
that the second folding knife presses the first or sec-
ond crease from the first surface of the sheet to the
second surface of the sheet and inserts the sheet
into the gap between the second and third folding
rollers, and wherein

when the sheet is a heavy paper sheet, the controller
controls the creasing and the folding mechanisms in
such a way that the second creasing unit forms the
second crease after the first creasing unit forming
the first crease, and the first folding knife presses
the protrusion side of the first crease, and then the
second folding knife presses the protrusion side of
the second crease.

The creasing and folding machine according to claim
1, wherein
the folding mechanism comprises:

the pairs of the folding rollers including two fold-
ing roller pairs, afirst folding roller pair of the two
folding roller pairs composed of a first folding
roller and a second folding roller, and a second
folding roller pair of the two folding roller pairs
composed of the second folding roller and a third
folding roller;

and

the folding knives including first and second folding
knives; wherein

a first folding unit is composed of the first folding
roller pair and the first folding knife, wherein

a second folding unitis composed of the second fold-
ing roller pair and the second folding knife, wherein
the first folding unit folds the sheet in such a way that
the first folding knife presses the first or second
crease from the second surface of the sheet to the
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first surface of the sheet and inserts the sheet into
the gap between the first and second folding rollers,
wherein

the second folding unit folds the sheet in such a way
that the second folding knife presses the first or sec-
ond crease from the first surface of the sheet to the
second surface of the sheet and inserts the sheet
into the gap between the second and third folding
rollers, and wherein

when the sheet is a thin paper sheet, the controller
controls the creasing and the folding mechanisms in
such a way that the first creasing unit forms the first
crease after the second creasing unit forming the
second crease, and the first folding knife presses the
recess side of the second crease, and then the sec-
ond folding knife presses the recess side of the first
crease.
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