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(54) QUIRE-FORMING METHOD AND PAPER-FOLDING MACHINE

(57) While conveying paper, the paper is folded in a
first folding pattern at right angles to the conveyance di-
rection (S1). By bending and rupturing the folded paper,
one or multiple perforation lines corresponding to a sec-
ond folding pattern that is at right angles to the fold(s)
are formed in the paper (S2) . While conveying the paper
with perforations in a direction at right angles to the pre-
vious conveyance direction, the paper is folded in the
second folding pattern along the perforations, thereby
forming a quire (S3).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a method of
forming signatures including steps of folding a sheet at
a right angle to a travelling direction of the sheet in a
predetermined first fold pattern while conveying the sheet
in a first direction, and further folding the folded sheet at
a right angle to the fold in a predetermined second fold
pattern while conveying the folded sheet in a direction
perpendicular to the first direction, and a sheet folding
machine suitable to carry out the method.

BACKGROUND ART

[0002] As a sheet folding machine for forming signa-
tures, for example, a sheet folding machine which is com-
posed of a first buckle-type sheet folding machines and
a second buckle-type sheet folding machine connected
at a right angle to the first buckle-type sheet folding ma-
chine is well known to one skilled in the art.
[0003] In this sheet folding machine, a sheet is folded
at a right angle to a travelling direction thereof according
to a first fold pattern (only mountain fold (s) or only valley
fold (s) or a combination of mountain and valley folds) by
the first buckle-type sheet folding machine and thereaf-
ter, further folded at a right angle to the fold thereof ac-
cording to a second fold pattern by the second buckle-
type sheet folding machine.
[0004] In this case, a sheet folded by the first buckle-
type sheet folding machine increases thickness and stiff-
ness thereof compared to an unfolded sheet, whereby
when the folded sheet discharged from the first buckle-
type sheet folding machine is fed directly to the second
buckle-type sheet folding machine, problems of a bulging
fold and position gap of a fold etc. can be encountered.
[0005] Therefore, in the prior art, one or more lines of
perforations, which correspond to a fold pattern to be
formed by the second buckle-type sheet folding machine,
are formed on the sheet folded by the first buckle-type
sheet folding machine and thereafter, the folded sheet is
further folded along the line (s) of perforations by the
second buckle-type sheet folding machine.
[0006] Signatures formed in this way have a proper
and good-looking folds, and can be strongly adhered to
each other through such folds.
[0007] A conventional perforating unit is disclosed in,
for example, Patent Documents 1 and 2. The perforating
unit disclosed in Patent Documents 1 and 2 comprises
upper and lower shafts arranged one above the other in
a manner such that these shafts face each other across
a conveying path of a sheet. The upper and lower shafts
extend parallel with each other and orthogonally across
the conveying path, and supported so as to be rotatable
around axes thereof.
[0008] One of the upper and lower shafts has one or
more circular perforating blades mounted thereon to ro-

tate with the one of the shafts. The other of the upper
and lower shafts has one or more circular receiving
blades mounted thereon to rotate with the other of the
shafts at a position or positions corresponding to the per-
forating blade(s).
[0009] AS shown in Fig. 5A, the upper and lower shafts
30, 31 are rotated in a direction of conveying the sheet
while the paired perforating blade 32 and receiving blade
33 contacting with each other. Then one or more lines of
perforations are formed on the sheet while the sheet be-
ing conveyed between the rotating perforating blade(s)
32 and receiving blade(s) 33.
[0010] A perforating unit shown in Fig. 5B is known in
the prior art. In the perforating unit shown in Fig. 5B, the
lower shaft having the one or more receiving blade is
replaced with a blade receiving roller 34 extending along
the upper shaft 30. According to this perforating unit, the
upper shaft 30 and blade receiving roller 34 are rotated
while one or more circular perforating blades 32’ of the
upper shaft 34 and the blade receiving roller 34 contact-
ing with each other. Then one or more lines of perfora-
tions are formed on the sheet while the sheet being con-
veyed between the rotating perforating blade (s) 32’ and
blade receiving roller 34.
[0011] In these conventional perforating units, as
shown in Fig. 5C, the formation of the line of perforations
is achieved by shearing the sheet P’ by means of the
perforating blade 32 and receiving blade 33 (or the per-
forating blade 32’ and blade receiving roller 34).
[0012] In this case, because edges of the perforations
35 formed by the shearing cannot control directions of
folding, the sheet P’ can be smoothly both mountain fold-
ed and valley folded along the line(s) of perforation.
[0013] On the other hand, when the sheet P’ is further
folded along the line(s) of perforations by the second
buckle-type sheet folding machine, the sheet P’ is some-
times valley folded on its side to be mountain folded and
mountain folded on its side to be valley folded due to
uncontrollability of fold directions of the edges of the per-
forations 35. As a result, as shown in Fig. 6C, a part of
a fold f’ of a signature P’ is reversely folded to form a
sunk corner 36.
[0014] A problem of the sunk corner can be regularly
resolved by adjusting stoppers arranged buckles of the
second buckle-type sheet folding machine or adjusting
positions of sheet inlets of the buckles.
[0015] However, when a large variety of signatures are
produced in small lots, taking the manufacturing cost and
production efficiency into account, it should not be al-
lowed to remove the related signature and adjust the
buckle-type sheet folding machine every time the sunk
corner is caused.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0016]

1 2 
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Patent Document 1: JP 2005-81483 A
Patent Document 2: JP 2005-81512 A

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0017] It is, therefore the object of the present invention
to provide a sheet folding machine capable of forming a
signature with perforations without causing sunk corners.

MEANS FOR SOLVING THE PROBLEMS

[0018] In order to achieve the object, a first invention
provides a method of forming a signature including steps
of (1) folding a sheet at a right angle to a travelling direc-
tion of the sheet in a predetermined first fold pattern while
conveying the sheet in a first direction; (2) forming one
or more lines of perforations according to a predeter-
mined second fold pattern on the folded sheet at a right
angle to the fold(s) of the folded sheet; and (3) further
folding the folded sheet along the one or more lines of
perforations to form a signature while conveying the fold-
ed sheet in a second direction perpendicular to the first
direction, characterized in that the formation of the one
or more lines of perforations in the step (2) is performed
by bending and fracturing the folded sheet at a right angle
to the fold(s) of the folded sheet.
[0019] According to a preferred embodiment of the first
invention, the bending fracture is caused by passing the
folded sheet through a gap between at least one pair of
a circular perforating blade and a receiving roller while
conveying the folded sheet in the second direction, the
paired circular perforating blade and receiving roller be-
ing arranged opposite to each other with a gap therebe-
tween and rotating around an axis parallel with the first
direction, respectively, wherein the at least one pair of
circular perforating blade and receiving roller is arranged
in the first direction according to the second fold pattern,
wherein a plurality of double edges are attached to a
circumference of the circular perforating blade at even
intervals, and a circular groove is formed on the receiving
roller and opposed to the plural double edges of the as-
sociated circular perforating blade, a width of the circular
groove being larger than a thickness of each double edg-
es, wherein the plural double edges of the circular per-
forating blade enter the associated circular groove of the
receiving roller in such a manner that a tip of each double
edges is spaced a certain distance from a bottom of the
circular groove.
[0020] In order to achieve the object, a second inven-
tion provides a sheet folding machine having a first folding
unit; a second folding unit arranged downstream of and
at a right angle to the first folding unit; and a perforating
unit arranged between the first and second folding units,
wherein while a sheet is conveyed through the first folding
unit, the perforating unit and the second folding unit, the
sheet is folded at a right angle to the travelling direction

thereof in a predetermined first fold pattern by the first
folding unit, one or more lines of perforations are formed
on the folded sheet by the perforating unit, the one or
more lines of perforations being extended at a right angle
to the fold(s) of the folded sheet according to a predeter-
mined second fold pattern, and the folded sheet is further
folded along the one or more lines of perforations by the
second folding unit, characterized in that the perforating
unit comprises: first and second shafts; a motor for ro-
tating the first shaft; and a drive mechanism arranged
between the first and second shafts to rotate the second
shaft synchronously with the first shaft, wherein one or
more pairs of circular perforating blades and receiving
rollers are mounted on the first and second shaft in such
a manner that the paired circular perforating blade and
receiving rollers are arranged opposite to each other,
wherein the circular perforating blade is provided with a
plurality of double edges on a circumference thereof, the
plural double edges being equally spaced, and the re-
ceiving roller is provided with a circular groove opposed
to the plural double edges of the associated circular per-
forating blade, a width of the circular groove being larger
than a thickness of each double edges, wherein the plural
double edges of the circular perforating blade enter the
associated circular groove of the receiving roller in such
a manner that a tip of each double edges is spaced a
certain distance from a bottom of the circular groove,
wherein the one or more lines of perforations are formed
by bending fracture of the folded sheet, the bending frac-
ture being caused by the folded sheet folded by the first
folding unit being conveyed through a gap between the
pair of circular perforating blade and receiving roller.
[0021] According to a preferred embodiment of the
second invention, the circular groove of the receiving roll-
er has a rectangular cross-section.
[0022] According to another preferred embodiment of
the second invention, a plurality of first feed rollers are
mounted on the first shaft so as to be rotated with the
first shaft, and a plurality of second feed rollers which
correspond to the first rollers, respectively are mounted
on the second shaft so as to be rotated with the second
shaft, and the paired first and second rollers contact with
each other to constitute a feed roller pair.

EFFECT OF THE INVENTION

[0023] According to the present invention, after a sheet
is folded in the first fold pattern, the one or more lines of
perforations are formed on the folded sheet by bending
and fracturing the folded sheet at a right angle to the
fold(s) of the folded sheet. Edges of the perforations
formed by the bending fracture stand from one side of
the sheet in a direction of pushing of the circular perfo-
rating blade.
[0024] The standing edges of the perforations define
a direction of folding of the sheet. That is to say, a side
of the sheet on which the standing edges are positioned
is smoothly mountain folded, but difficult to be valley fold-

3 4 



EP 3 357 654 A1

4

5

10

15

20

25

30

35

40

45

50

55

ed because the standing edges function as stoppers.
[0025] Furthermore, according to the present inven-
tion, the one or more lines of perforations correspond to
the second fold pattern to be formed in a subsequent
folding process. Thus the line(s) of perforations is(are)
formed in such a manner that the standing edges are
positioned on a side of a sheet to be mountain folded in
the second fold pattern while the standing edges are not
on a side of the sheet to be valley folded.
[0026] Then in the subsequent folding process, the
sheet is folded along the line(s) of perforations in the
second fold pattern, so that the occurrence of the sunk
corner is prevented surely.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Fig. 1 is a flow chart of a signature forming method
according to an embodiment of the present inven-
tion.
Fig. 2 is a plan view schematically illustrating a con-
figuration of a sheet folding machine according to an
embodiment of the present invention.
Fig. 3A is a perspective view of a perforating unit of
the sheet folding machine shown in Fig. 2.
Fig. 3B is a plan view of a circular perforating blade
of the perforating unit shown in Fig. 3A.
Fig. 4A is an enlarged front view of a major part of
the perforating unit shown in Fig. 3.
Fig. 4B is a partially enlarged view illustrating a sit-
uation in which the perforating unit shown in Fig. 3
performs the bending fracture of a sheet.
Fig. 5A and 5B are views similar to Fig. 4A illustrating
major parts of conventional perforating units.
Fig. 5C is a view similar to Fig. 4B illustrating a sit-
uation in which the perforating unit shown in Fig. 5A
performs the shearing of a sheet.
Fig. 6A is a perspective view of a signature formed
by the signature forming method according to the
present invention.
Fig. 6B is an enlarged perspective view of a corner
of the signature shown in Fig. 6A.
Fig. 6C is an enlarged perspective view of a corner
of a signature formed by conventional signature
forming method.

BEST MODE FOR CARRYING OUT THE INVENTION

[0028] A preferred embodiment of the present inven-
tion will be explained below with reference to accompa-
nying drawings.
[0029] Fig. 1 is a flow chart of a signature forming meth-
od according to an embodiment of the present invention.
[0030] Referring to Fig. 1, according to the present in-
vention, a sheet is initially folded at a right angle to a
travelling direction of the sheet in a predetermined first
fold pattern while being conveyed in a first direction (Fig.

1, Step S1). In this case, the first fold pattern is comprised
of only mountain fold(s) or only valley fold(s) or a com-
bination of mountain and valley folds.
[0031] Next, one or more lines of perforations accord-
ing to a predetermined second fold pattern is formed on
the folded sheet at a right angle to the fold(s) of the folded
sheet by bending and fracturing the folded sheet (Fig. 1,
Step S2).
[0032] The bending fracture is caused by passing the
folded sheet through a gap between at least one pair of
a circular perforating blade and a receiving roller while
conveying the folded sheet in a second direction perpen-
dicular to the first direction. The paired circular perforat-
ing blade and receiving roller are arranged opposite to
each other with a gap therebetween and rotates around
an axis parallel with the first direction, respectively.
[0033] In this case, the pair of circular perforating blade
and receiving roller is arranged in the first direction ac-
cording to the second fold pattern.
[0034] That is to say, the circular perforating blade and
receiving roller are arranged at each folding position of
the second fold pattern in a manner such that the circular
perforating blade is opposed to a side of a sheet to be
valley folded, while the receiving roller is opposed to a
side of the sheet to be mountain folded.
[0035] The circular perforating blade is composed of a
circular blade body and a plurality of double edges at-
tached to a circumference of the circular blade body at
even intervals. Also, a circular groove is formed on the
receiving roller to be opposed to the plural double edges
of the associated circular perforating blade. A width of
the circular groove is larger than a thickness of each dou-
ble edges.
[0036] The plural double edges of the circular perfo-
rating blade enter the associated circular groove of the
receiving roller in such a manner that a tip of each double
edges is spaced a certain distance from a bottom of the
circular groove.
[0037] Then the folded sheet is further folded along the
line(s) of perforations to form a signature while the folded
sheet being conveyed in the second direction perpendic-
ular to the first direction (Fig. 1, Step S3).
[0038] Fig. 2 is a plan view schematically illustrating a
configuration of a sheet folding machine suitable to carry
out the signature forming method of the present inven-
tion.
[0039] Referring to Fig. 2, the sheet folding machine
of the present invention comprises a sheet feed unit 1
supplying sheets P1 one by one and a first conveying
unit 2 arranged downstream of the sheet feed unit 1 to
convey P1 supplied from the sheet feed unit 1.
[0040] The first conveying unit 2 has an alignment
member 2a extending in a direction of conveying the
sheet P1 (a first direction), a plurality of idle rollers 2b
arranged at an angle to the alignment member 2a and
extending parallel with each other, and a suction convey-
er (not shown) arranged underside of the idle rollers 2b
and extending in the first direction. The sheet P1 is con-
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veyed on the idle rollers 2b while an attitude thereof being
controlled by the alignment member 2a.
[0041] The sheet folding machine also comprises a first
sheet folding unit 3 arranged downstream of the first con-
veying unit 2 to fold the sheet P1 at a right angle to the
travelling direction of the sheet P1 (the first direction). In
this embodiment, the first sheet folding unit 3 is a buckle-
type sheet folding unit.
[0042] A second conveying unit 4 is arranged down-
stream of and at a right angle to the first sheet folding
unit 3 to convey the sheet P2 in a second direction per-
pendicular to the first direction. Like the first conveying
unit 2, the second conveying unit 4 has an alignment
member 4a extending in the second direction, a plurality
of idle rollers 4b arranged at an angle to the alignment
member 2a and extending parallel with each other, and
a suction conveyer (not shown) arranged underside of
the idle rollers 2b and extending in the second direction.
The sheet P2 folded by the first sheet folding unit 3 is
conveyed on the idle rollers 4b while an attitude thereof
being controlled by the alignment member 4a.
[0043] A second sheet folding unit 5 is arranged down-
stream of the second conveying unit 4 to further fold the
folded sheet P2 at a right angle to the fold(s) of the sheet
P2. In this embodiment, the second sheet folding unit 5
is a buckle-type sheet folding unit.
[0044] The sheet folding machine further has a perfo-
rating unit 6 arranged at an exit of the first sheet folding
unit 3.
[0045] Thus the sheet P1 supplied from the sheet feed
unit 1 is folded at a right angle to the travelling direction
thereof in a predetermined fold pattern by the first sheet
folding unit 3 (in this embodiment, the sheet P1 is folded
in half and further folded in half), perforated at a right
angle to the folds f1 thereof according to a predetermined
second fold pattern (in this embodiment, the sheet P2 is
folded in half), and thereafter further folded along a line
of perforations k according to the second fold pattern by
the second sheet folding unit 5 (a fold f2), while being
conveyed through the first sheet folding unit 3, the per-
forating unit 6 and the second sheet folding unit 5.
[0046] Fig. 3A is a perspective view of a perforating
unit of the sheet folding machine shown in Fig. 2, and
Fig. 3B is a plan view of a circular perforating blade of
the perforating unit shown in Fig. 3A. Fig. 4A is an en-
larged front view of a major part of the perforating unit
shown in Fig. 3, and Fig. 4B is a partially enlarged view
illustrating a situation in which the perforating unit shown
in Fig. 3 performs the bending fracture of a sheet.
[0047] Referring to Fig. 3, the perforating unit 6 com-
prises first and second shafts 8, 9 facing each other
across a conveying path of the sheet P2, extending or-
thogonally across the conveying path and parallel with
each other, and supported by a frame 7 to rotate around
axes thereof.
[0048] A drive roller 17 is mounted on one end of the
first shaft 8 to rotate around an axis thereof together with
the first shaft. A drive roller 16 is mounted on one end of

the second shaft 9 to rotate around an axis thereof to-
gether with the second shaft 9. The rollers 16 and 17 are
pressed against each other.
[0049] The perforating unit 6 further comprises a motor
15 attached to the frame 7 under the drive roller 17. A
drive shaft of the motor 15 is extended parallel with the
first and second shafts 8, 9 and provided with a pulley
19. On the other hand, a pulley 18 is mounted on the one
end of the first shaft 8, and a drive belt 20 is extended
between the pulleys 18 and 19. Thus the second shaft 9
is rotated synchronously with the first shaft 8 in the di-
rection of conveying the sheet P2 (the first direction) by
the motor 15.
[0050] A circular perforating blade 10 is mounted on
the second shaft 9 to rotate with the second shaft 9, and
a receiving roller 11 is mounted on a portion of the first
shaft 8 facing to the circular perforating blade 10 in such
a manner that the receiving roller 11 can be rotated with
the first shaft 8 and slid along the first shaft 8.
[0051] In this embodiment, the circular perforating
blade 10 is composed of a circular blade body 10a and
a plurality of double edges 10b attached to a circumfer-
ence of the circular blade body 10a at even intervals. The
circular blade body 10a is provided with a circular opening
at its center and the circular opening has a diameter cor-
responding to a diameter of the second shaft 9. The cir-
cular perforating blade 10 is fixed to auxiliary members
12a and 12b (having openings whose diameters corre-
spond to the diameter of the second shaft 9) while being
nipped between the auxiliary members 12a and 12b.
[0052] Furthermore, although not shown in the draw-
ings, each of the auxiliary members 12a and 12b is pro-
vided with a thread groove at a circumference thereof
and the thread groove extend radially through the auxil-
iary member 12a, 12b. A setscrew is engaged with the
thread groove. Thus the circular perforating blade 10 to-
gether with the auxiliary members 12a, 12b is fitted on
the second shaft 9 and fixed at a desired position on the
second shaft 9 by screwing the setscrew.
[0053] Also, although not shown in the drawings, a
guide groove is formed on the first shaft 8 and extended
along the first shaft 8, and the receiving roller 11 is pro-
vided with a radial through hole thereon. Further, a guide
rod is inserted through and fixed to the through hole in a
manner such that the guide rod enters into the guide
groove.
[0054] Thereby, the receiving roller 11 can slide along
the guide groove in an axial direction of the first shaft 8
and rotate together with the first shaft 8.
[0055] As is clear from Fig. 4, a circular groove 13 is
formed on the receiving roller 11 to be opposed to the
plural double edges 10b of the associated circular per-
forating blade 10. A width of the circular groove 13 is
larger than a thickness of each double edges 10b. The
plural double edges 10b of the circular perforating blade
10 enter the associated circular groove 13 of the receiving
roller 11 in such a manner that a tip of each double edges
10b is spaced a certain distance from a bottom of the
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circular groove 13.
[0056] When the circular perforating blade 10 is slid on
the second shaft 9, correspondingly, the receiving roller
11 is slid on the first shaft 8, whereby a position of the
corresponding receiving roller 11 is set automatically by
setting a position of the circular perforating blade 10.
[0057] Although the receiving roller 11 can be slid
along the first shaft 8 in this embodiment, alternatively,
like the circular perforating blade 10, the receiving roller
11 may be fixed at a desired position on the first shaft 8
by a setscrew.
[0058] At initial setting of the perforating unit 6, the
paired circular perforating blade 10 and receiving roller
11 are arranged on the first and second shaft 8, 9 and
set at a folding position of the second fold pattern in such
a manner that the circular perforating blade 10 is opposed
to a side of the sheet P2 to be valley folded while the
receiving roller 11 is opposed to a side of the sheet P2
to be mountain folded.
[0059] Furthermore, in this embodiment, a plurality of
first feed rollers 14a are mounted on the first shaft 8 so
as to be rotated with the first shaft 8, and a plurality of
second feed rollers 14b which correspond to the first feed
roller 14a, respectively are mounted on the second shaft
9 so as to be rotated with the second shaft 9. The paired
first and second feed rollers 14a, 14b contact with each
other to constitute a feed roller pair.
[0060] According to the sheet folding machine of the
present invention, the sheet P2 discharged from the first
sheet folding unit 3 causes the bending fracture while
being conveyed through a gap between the circular per-
forating blade 10 and receiving roller 11 by the feed roller
pairs 14a, 14b of the perforating unit 6, whereby a line
of perforations k according to the second fold pattern (a
fold f2) is formed on the sheet P2 at a right angle to the
folds f1 of the sheet P2.
[0061] As is clear from Fig. 4B, edges 22 of each per-
foration 21 of the line of perforations k formed by the
bending fracture stand from a side of the sheet P2 in a
direction of pushing of the double edges 10b of the cir-
cular perforating blade 10.
[0062] The standing edges 22 of each perforation 21
define a direction of folding of the sheet P2. That is to
say, the side of the sheet P2 on which the standing edges
22 are positioned is smoothly mountain folded, but diffi-
cult to be valley folded because the standing edges 22
function as stoppers.
[0063] Furthermore, the line of perforations k corre-
sponds to the second fold pattern to be formed by the
second sheet folding unit 5. Thus the line of perforations
k is formed at a position corresponding to the fold f2 of
the second fold pattern in such a manner that the standing
edges 22 of each perforation 21 are positioned on a side
of the sheet P2 to be mountain folded while the standing
edges 22 are not on a side of the sheet P2 to be valley
folded.
[0064] Thereafter, in the second sheet folding unit 5,
the sheet P2 is folded along the line of perforations k in

the second fold pattern so that a signature P3 is produced
(Fig. 6A).
[0065] According to the present invention, as shown in
Fig. 6B, the signature P3 is surely prevented the sunk
corner from arising because the side of the sheet P2 to
be mountain folded is surely mountain folded while the
side of the sheet P2 to be valley folded is surely valley
folded.
[0066] Although some preferred embodiments of the
present invention has been explained, the present inven-
tion is not limited to the above-mentioned embodiments.
[0067] For example, although the first and second
sheet folding units 3, 5 are buckle-type sheet folding units
in the above-mentioned embodiments, knife-type sheet
folding units may be replaced with the buckle-type sheet
folding units.
[0068] Also, although, in the above-mentioned embod-
iments, the feed roller pairs 14a, 14b are arranged on
the first and second shafts 8, 9 as well as the paired
circular perforating blade 10 and receiving roller 11 so
that the sheet P2 is conveyed through the gap between
the circular perforating blade 10 and receiving roller 11
by the feed roller pairs 14a, 14b, one or more appropriate
well-known units for conveying the sheet P2 arranged
upstream and/or downstream of the first and second
shafts 8, 9 may be replaced with the feed roller pairs 14a,
14b.

DESCRIPTION OF REFERENCE NUMERALS

[0069]

1 Sheet feed unit
2 First conveying unit
3 First sheet folding unit
4 Second conveying unit
5 Second sheet folding unit
6 Perforating unit
7 Frame
8 First shaft
9 Second shaft
10 Circular perforating blade
10a Circular blade body
10b Double edges
11 Receiving roller
12a, 12b Auxiliary member
13 Circular groove
14a First feed roller
14b Second feed roller
15 Motor
16, 17 Drive roller
18, 19 Pulley
20 Drive belt
21 Perforation
22 Edge
30 Upper shaft
31 Lower shaft
32, 32’ Perforating blade

9 10 
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33 Receiving blade
34 Receiving roller
35 Edge of perforation
36 Sunk corner
f1 Fold (first fold pattern)
f2 Fold (second fold pattern)
k Line of perforations
P1 Sheet
P2 Folded sheet
P3 Signature
P’ Folded sheet

Claims

1. A method of forming a signature including steps of

(1) folding a sheet at a right angle to a travelling
direction of the sheet in a predetermined first
fold pattern while conveying the sheet in a first
direction;
(2) forming one or more lines of perforations ac-
cording to a predetermined second fold pattern
on the folded sheet at a right angle to the fold(s)
of the folded sheet; and
(3) further folding the folded sheet along the one
or more lines of perforations to form a signature
while conveying the folded sheet in a second
direction perpendicular to the first direction,
characterized in that
the formation of the one or more lines of perfo-
rations in the step (2) is performed by bending
and fracturing the folded sheet at a right angle
to the fold(s) of the folded sheet.

2. The method of forming a signature according to
Claim 1, wherein the bending fracture is caused by
passing the folded sheet through a gap between at
least one pair of a circular perforating blade and a
receiving roller while conveying the folded sheet in
the second direction, the paired circular perforating
blade and receiving roller being arranged opposite
to each other with a gap therebetween and rotating
around an axis parallel with the first direction, re-
spectively, wherein
the at least one pair of circular perforating blade and
receiving roller is arranged in the first direction ac-
cording to the second fold pattern, wherein
a plurality of double edges are attached to a circum-
ference of the circular perforating blade at even in-
tervals, and
a circular groove is formed on the receiving roller
and opposed to the plural double edges of the asso-
ciated circular perforating blade, a width of the cir-
cular groove being larger than a thickness of each
double edges, wherein
the plural double edges of the circular perforating
blade enter the associated circular groove of the re-

ceiving roller in such a manner that a tip of each
double edges is spaced a certain distance from a
bottom of the circular groove.

3. A sheet folding machine having a first folding unit; a
second folding unit arranged downstream of and at
a right angle to the first folding unit; and
a perforating unit arranged between the first and sec-
ond folding units, wherein
while a sheet is conveyed through the first folding
unit, the perforating unit and the second folding unit,
the sheet is folded at a right angle to the travelling
direction thereof in a predetermined first fold pattern
by the first folding unit, one or more lines of perfora-
tions are formed on the folded sheet by the perforat-
ing unit, the one or more lines of perforations being
extended at a right angle to the fold(s) of the folded
sheet according to a predetermined second fold pat-
tern, and the folded sheet is further folded along the
one or more lines of perforations by the second fold-
ing unit, characterized in that
the perforating unit comprises:

first and second shafts;
a motor for rotating the first shaft; and
a drive mechanism arranged between the first
and second shafts to rotate the second shaft
synchronously with the first shaft, wherein
one or more pairs of circular perforating blades
and receiving rollers are mounted on the first
and second shaft in such a manner that the
paired circular perforating blade and receiving
rollers are arranged opposite to each other,
wherein
the circular perforating blade is provided with a
plurality of double edges on a circumference
thereof, the plural double edges being equally
spaced, and the receiving roller is provided with
a circular groove opposed to the plural double
edges of the associated circular perforating
blade, a width of the circular groove being larger
than a thickness of each double edges, wherein
the plural double edges of the circular perforat-
ing blade enter the associated circular groove
of the receiving roller in such a manner that a
tip of each double edges is spaced a certain dis-
tance from a bottom of the circular groove,
wherein
the one or more lines of perforations are formed
by bending fracture of the folded sheet, the
bending fracture being caused by the folded
sheet folded by the first folding unit being con-
veyed through a gap between the pair of circular
perforating blade and receiving roller.

4. The sheet folding machine according to Claim 3,
wherein the circular groove of the receiving roller has
a rectangular cross-section.
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5. The sheet folding machine according to Claim 4,
wherein a plurality of first feed rollers are mounted
on the first shaft so as to be rotated with the first
shaft, and a plurality of second feed rollers which
correspond to the first rollers, respectively are
mounted on the second shaft so as to be rotated with
the second shaft, and the paired first and second
rollers contact with each other to constitute a feed
roller pair.
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